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ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĻŅĸŅĵŅȮŀŜŅŏĳŀıŋĪīĴĦĤĸȮěńĚľĺńħĬėĶĮģĴȮ 
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 ŒĬĮƤěěŋĭńĬĽńĚėĴœĪĵĔŜŅĸńĚŏįĝŇĠėĺŅĴŏĽňŗĵĚěŅĔĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮŀŅĪŇȮĔŅĶŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋȮĔŅĶ

ŏĔŇħĳńĵīĶĶĴĝŅĨŇĪňŗĶŋĬŐĶĚȮĔŅĶŐıĶƞĶŃĭŅħĕŀĚőĶėĨŇħŏĝŊŘŀœĺĶńĽőėőĶĬŅȮ&COVID-/7'ȮĮĶŃĔŀĭĔńĭŐĬĺőĬƟĴĔŅĶŏĮƕħŏĽĶňĪŅĚ

ŏĻĶļģĔŇěȮĶĺĴĩŉĚĔŅĶŏĔŇħĕŉŘĬĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕȮŀĵƞŅĚĶĺħŏĶŖĺŐĭĭĔƟŅĺĔĶŃőħħȮŏĝƞĬȮĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial 

Intelligence ľĶŊŀȮAI) ľŋƞĬĵĬĨƢȮ(Robot) ĭĸŖŀĔŏĝĬȮ(Blockchain) ŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ(Internet of Things 

ľĶŊŀȮIoT) ŏĮƦĬĨƟĬȮœħƟĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĪńĔļŃĪňŗŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
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&šŤťť-šŤŦş'ȮőħĵĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮı,Ļ,ȮšŤťţȮĴňĔĶŀĭŐĬĺėŇħŐĸŃ
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ĻńĔĵĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŒĬĔŅĶįĸŇĨŀĵƞŅĚĴńŗĬėĚȮŐĸŃĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴŏěĶŇĠŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěŀĵƞŅĚŏĮƦĬĴŇĨĶĔńĭ

ĽŇŗĚŐĺħĸƟŀĴ 

 ĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŏėĴňŏĮƦĬľĬŉŗĚŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴĪňŗĴňįĸĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻőħĵĨĶĚȮŀŅĪŇȮ

ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮŀŋĨĽŅľĔĶĶĴŏėĴňĳńĦĤƢȮŐĸŃŀŋĨĽŅľĔĶĶĴŏĪėőĬőĸĵňĺńĽħŋĕńŘĬĽŌĚȮŏĮƦĬĨƟĬȮěŅĔėĺŅĴŏĽňŗĵĚ/őŀĔŅĽĕŀĚ

ĭĶŇĭĪőĸĔŒľĴƞȮŐĸŃĬőĵĭŅĵĕŀĚĮĶŃŏĪĻĪňŗĽĬńĭĽĬŋĬĔŅĶŏĮĸňŗĵĬįƞŅĬĽŌƞŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴ ľĸńĔĽŌĨĶłȮĴňŐįĬıńĥĬŅĭŋėĸŅ

ĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňĪńĔļŃĽŌĚȮ(high-skilled workers) ŐĸŃėŋĦĽĴĭńĨŇıĶƟŀĴĽŜŅľĶńĭĨĸŅħŐĶĚĚŅĬȮőħĵŏĬƟĬĽĴĶĶĩĬŃ
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  ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶłȮŀƟŅĚŀŇĚěŅĔȮĪŇĻĪŅĚ

ĕŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮŠšȮ&šŤťş-šŤťţ'ȮĨƞŀŏĬŊŗŀĚĩŉĚĔĶŀĭĪŇĻĪŅĚĕŀĚĜĭńĭĪňŗȮŠŢȮ&šŤťť-

šŤŦş'ȮĔŅĶĔƟŅĺŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋȮ(Aging society) ĕŀĚĮĶŃŏĪĻœĪĵȮĬŀĔěŅĔěŃĽƞĚĔĶŃĪĭĨƞŀĨĸŅħŐĶĚĚŅĬȮĵńĚĽŃĪƟŀĬ

ĩŉĚĮĶŇĴŅĦĕŀĚĮĶŃĝŅĔĶŒĬĔĸŋƞĴĺńĵŏĶňĵĬĕńŘĬŀŋħĴĻŉĔļŅĪňŗĴňěŜŅĬĺĬĸħĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔĬňŘȮĔŅĶŏĕƟŅĩŉĚĔŅĶĻŉĔļŅŒĬ

ĴľŅĺŇĪĵŅĸńĵĨƞŅĚĮĶŃŏĪĻœħƟĚƞŅĵĕŉŘĬȮĪŋĬĔŅĶĻŉĔļŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňěŅĔĨƞŅĚĮĶŃŏĪĻŏıŊŗŀħŉĚħŌħĬńĔŏĶňĵĬœĪĵĪňŗĴň

ėĺŅĴĽŅĴŅĶĩĽŌĚȮŐĸŃĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸĔŅĶĻŉĔļŅįƞŅĬĶŃĭĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĪŜŅœħƟĚƞŅĵȮĸƟĺĬŏĮƦĬĮƤěěńĵŏĽňŗĵĚĽŜŅėńĠ

ĽŜŅľĶńĭĶŃĭĭĔŅĶĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅĕŀĚĮĶŃŏĪĻœĪĵȮŐĸŃĽŃĪƟŀĬĩŉĚėĺŅĴěŜŅŏĮƦĬĪňŗĨƟŀĚıńĥĬŅȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮ
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ėŃŐĬĬįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĕŀĚĬńĔŏĶňĵĬȮŒĬĕĦŃŏħňĵĺĔńĬȮĺŇĩňĝňĺŇĨŒĬĵŋėħŇěŇĪńĸĪňŗĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸŏĪŖěĪŜŅœħƟĚƞŅĵȮŐĸŃ

ŏĔŇħĕŉŘĬŀĵƞŅĚŐıĶƞľĸŅĵȮȮĽƞĚįĸŒľƟŏĔŇħėĺŅĴŏĝŊŗŀȮėĺŅĴŏĕƟŅŒěįŇħȮŕȮĪňŗŀŅěŏĮƦĬŀńĬĨĶŅĵĨƞŀįŌƟĶńĭĕƞŅĺĽŅĶȮŐĸŃĽńĚėĴȮœħƟȮĬŀĔěŅĔĬňŘȮ

ĽńĚėĴœĪĵĴňŐĬĺőĬƟĴŏĮƦĬĽńĚėĴıľŋĺńĥĬīĶĶĴĴŅĔĕŉŘĬěŅĔĔŅĶŏĕƟŅĴŅĕŀĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇȮĪŜŅŒľƟĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚ

ŏĮƦĬĶŃĭĭȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴőĵĚĬŜŅėĺŅĴĶŌƟœĮĮĶńĭŒĝƟŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮȮĔŅĶĮĶńĭĨńĺȮĔŅĶĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚ

ĶŃľĺƞŅĚĭŋėėĸȮĶĺĴĩŉĚĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĳŅļŅœĪĵŐĸŃŀńĚĔķļȮŏĮƦĬĪńĔļŃŐĸŃĪńĻĬėĨŇĪňŗĽĴėĺĶœħƟĶńĭĔŅĶ

ıńĥĬŅŀĵƞŅĚŏĕƟĴĕƟĬŒĬĶŃħńĭŀŋħĴĻŉĔļŅȮıĶƟŀĴœĮĔńĭĔŅĶĽƞĚŏĽĶŇĴħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ 

Šš,Ȯ įĸĔĶŃĪĭěŅĔȮĕƟŀȮŠŠ.Š ŐĸŃȮŠŠ.š ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶ ŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

ȮȮŠš,ŠȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

ĔŅĶıńĥĬŅľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶŒĬŏĝŇĚĶŋĔŀĵƞŅĚŏĮƦĬĶŃĭĭȮőħĵŏĬƟĬĪňŗȮ&Š'ȮĔŅĶŏıŇŗĴĻńĔĵĳŅıĪŅĚħƟŅĬŏėĴňĕŀĚįŌƟŏĶňĵĬȮŒľƟ

ĴňıŊŘĬģŅĬėĺŅĴĶŀĭĶŌƟĪŅĚĺŇĝŅĔŅĶȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĺŇěńĵȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃ

ĬĺńĨĔĶĶĴŒľĴƞœħƟȮŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮŐĸŃĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬĪńĔļŃĽŌĚĕŀĚ

ĳŅėŀŋĨĽŅľĔĶĶĴȮȮ&š' ĔŅĶıńĥĬŅĪńĔļŃĪŅĚĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŒľƟėŇħȮĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭ (critical thinking)Ȯ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šş 

ŐĔƟĮƤĠľŅœħƟ (problem solving)ȮĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬİƗĔėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮ(creativity)ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĬŜŅĨĬŏŀĚȮ(self-

directed learning) ĞŉŗĚĬņœĮĽŌƞĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ(lifelong learning)ȮĴňĔĶŀĭėĺŅĴėŇħŐĭĭŏĨŇĭőĨȮ(growth mindset) 

ŐĸŃĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮ&professionalism)ȮŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚįŌƟŏĶňĵĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺħƟŅĬ

ŏĪėőĬőĸĵňȮĞŉŗĚŀŅěĴňįĸĔĶŃĪĭĨƞŀėĺŅĴĴńŗĬėĚĕŀĚĭŅĚŀŅĝňıŒĬŀĬŅėĨ &Ţ'ȮĔŅĶıńĥĬŅĪńĔļŃĪŅĚĽńĚėĴ (soft skills) ŒľƟĔńĭ

įŌƟŏĶňĵĬȮœĴƞĺƞŅěŃŏĮƦĬŒĬħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĴĬŋļĵĽńĴıńĬīƢȮĔŅĶĪŜŅĚŅĬŐĭĭĪňĴȮĔŅĶĮĶńĭĨńĺȮĔŅĶĶƞĺĴĔńĬŐĔƟĮƤĠľŅȮĔŅĶĵŀĴĶńĭ

ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮĶĺĴĪńŘĚŏĬƟĬıńĥĬŅħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃĔŅĶĴňĺŇĬńĵȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňĪńĔļŃ

ŐĸŃėŋĦĽĴĭńĨŇĪňŗŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĪńŘĚŒĬŐĸŃĬŀĔĮĶŃŏĪĻȮŐĸŃĽŅĴŅĶĩħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴŀĵƞŅĚĴňėĺŅĴĽŋĕȮ 

Šš,šȮȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŏėĴňŐĭĭȮoutcome-based education ĴňėĺŅĴĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚ

ĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬŒľƟįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶėĶŀĭėĸŋĴĪńŘĚȮgeneric competence ŐĸŃȮsubject-specific 

competenceȮŏıŊŗŀıńĥĬŅĭńĦĤŇĨŒľƟŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ(MU graduate 

attributes)ȮőħĵıŇěŅĶĦŅěŅĔĪńĔļŃŐľƞĚĻĨĺĶĶļĪňŗȮšŠȮ&0/st century skills) ŐĸŃĭĶŇĭĪĕŀĚĽńĚėĴőĸĔĪňŗŏĮĸňŗĵĬŐĮĸĚœĮĪńŘĚȮ

ţȮħƟŅĬȮœħƟŐĔƞȮ 

 Š,ȮT-Shaped Breadth and Depth ĶŌƟŐěƟĚȮĶŌƟěĶŇĚȮĪńŘĚħƟŅĬĔĺƟŅĚŐĸŃĸŉĔ  

 š,ȮGlobally Talented ĴňĪńĔļŃȮĴňĻńĔĵĳŅıŐĕƞĚĕńĬŒĬĶŃħńĭőĸĔȮĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴ  

 Ţ,ȮSocially Contributing ĴňěŇĨĽŅīŅĶĦŃȮĪŜŅĮĶŃőĵĝĬƢĔńĭĽńĚėĴ  

 ţ,ȮEntrepreneurially Minded ĔĸƟŅėŇħȮĔĸƟŅĪŜŅȮĔĸƟŅĨńħĽŇĬŒěȮĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŒĬĪŅĚĪňŗĩŌĔĨƟŀĚ  

 ĨŅĶŅĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĽħĚŒĬĳŅėįĬĺĔȮšȮľĬƟŅȮŠţŤ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠ 

ŠŢ,ȮȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 

 ŠŢ,ŠȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬěŅĔėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 

 

  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

MUGE 100 General Education for Human Development 

ŢȮ&Ţ+ş+ť' 

Ȯ 

 

  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĳĔĪıȮŠşŠȮĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

PYGE 101 Herbs in Daily Life 

šȮ&š+ş+ţ' 

Ȯ 

  

  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵėĦŃŐıĪĵĻŅĽĨĶƢőĶĚıĵŅĭŅĸĶŅĴŅīŇĭħň 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĶĴĺĜȮŠşŠȮĔŅĶĮģĴıĵŅĭŅĸŐĸŃħŌŐĸįŌƟŏěŖĭĮƙĺĵĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

RAER 101 First Aid and Basic Emergency Care 

šȮ&š+ş+ţ' 

Ȯ 

 

  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵĺŇĪĵŅĸńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶĔňĿŅ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĔĻĪȮŠťŠȮĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 

SPGE 161 Social Dance for Health 

šȮ&Š+š+Ţ' 

Ȯ 

ĺĔĻĪȮŠťŤȮŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı šȮ&Š+š+Ţ' 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šš 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

SPGE 165 Aerobic for Health  

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢ 

  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵėĦŃĻŇĸĮĻŅĽĨĶƢ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĻĻĳĪȮŠşşȮĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

LATH 100 Art of Using Thai Language in Communication 

ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠ 

LAEN 103 English Level 1 

ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš 

LAEN 104 English Level 2 

ŢȮ&š+š+Ť'  

 

ĻĻĳŀȮŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ 

LAEN 105 English Level 3 

ŢȮ&š+š+Ť'  

 

ĻĻĳŀȮŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ 

LAEN 106 English Level 4 

ŢȮ&š+š+Ť'  

 

ĻĻĳŀȮŠŢťȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ 

LAEN 136 Critical Reading Skills and Strategies 

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳŀȮššš ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

LAEN 222 Effective Presentations in English 

šȮ&š+ş+ţ' 

 

ĻĻĳŀȮššŢȮĔŅĶĽŊŗŀĽŅĶħƟĺĵĳŅļŅŀńĚĔķļĨŅĴĽĩŅĬĔŅĶĦƢ 

LAEN 223 Situation-Based Communicative English 

šȮ&š+ş+ţ' 

 

ĻĻĳŀȮšťŤȮĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶŀƞŅĬŏĝŇĚĺŇěŅĶĦƢ 

LAEN 265 Critical Reading Skills and Strategies 

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳŀȮŠşŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı * 

LALA 107 Professional English for Business 

Communication * 

ŢȮ&Ţ+ş+ť'  

 

ĻĻĳŀȮŠşŧȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĪŜŅĽŜŅĶĺě * 

LALA 108 English for Conducting Surveys * 

ŢȮ&Ţ+ş+ť'  

 

ĻĻĳŀȮŠşŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ * ŢȮ&Ţ+ş+ť'  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šţ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

LALA 109 English for Digit0al Communication Skills *  

ĻĻĻĻȮŠŦŧȮıŋĪīĴĦĤĸĻŉĔļŅ 

LALA 178 Phutthamonthon Studies 

šȮ&š+ş+ţ' 

 

* ĶŅĵĺŇĝŅĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňįĸėŃŐĬĬĪħĽŀĭĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĨŅĴĴĨŇĽĳŅėĶńŘĚĪňŗȮŤťŨ 
ĺńĬĪňŗȮŠť ĴŇĩŋĬŅĵĬȮı,Ļ,ȮšŤťţȮŒľƟĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĽĬŒěľĶŊŀĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭĕŀĚľĸńĔĽŌĨĶȮőħĵĨƟŀĚ
ŏĸŊŀĔŏĶňĵĬŒľƟėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĪńŘĚȮťȮľĬƞĺĵĔŇĨȮŐĸŃœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļĶŃħńĭȮŠ+ţ ŀĵƞŅĚœĶ
ĔŖĨŅĴȮĩƟŅĬńĔĻŉĔļŅŏĸŊŀĔĪňŗěŃŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļĶŃħńĭȮŠ+ţȮĬńĔĻŉĔļŅĔŖĵńĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬȮŢȮĶŅĵĺŇĝŅĬňŘȮőħĵĬńĭŏĮƦĬ
ĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮIntercultural & Global Awareness Literacy 
 
  ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢ 

ĶŅĵĺŇĝŅ 
ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĽĴĴĬ ŠŤŢ ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

SHHU 153 Professional Code of Ethics 

šȮ&š+ş+ţ' 

Ȯ 

ĽĴĴĬȮŠťŠ ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 

SHHU 161 Group Dynamics and Teamwork 

šȮ&š+ş+ţ' 

 

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇěĕĬŅħŏĸŖĔ 

SHED 133ȮMarketeer for a Small BusinessȮ 

šȮ&š+ş+ţ' 

 

ĽĴĽėȮŠŨŢȮĬĺńĨĔĶĶĴŏıŊŗŀĽŇŗĚŐĺħĸƟŀĴ 

SHSS 193 Innovation for Better Environment 

šȮ&š+ş+ţ' 

 

ĽĴĽėȮŠšŢ ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶĽŜŅľĶńĭĔŅĶŏĮƦĬ

įŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸ  

SHSS 123 Decision Making in Management for 

Entrepreneurship in the Digital Age 

šȮ&š+ş+ţ' 

 

 
  ĶŅĵĺŇĝŅĪňŗěńħĽŀĬőħĵĳŅėĺŇĝŅĨƞŅĚȮŕȮĝŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŤ 

ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪĻĪȮšŧşȮĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 

SCGE 280ȮEnjoyable Plant Propagation 

šȮ&š+ş+ţ' 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŀŊŗĬȮŕȮĪňŗŀĵŌƞĬŀĔŏľĬŊŀěŅĔĨŅĶŅĚĬňŘœħƟȮĨŅĴĪňŗĳŅėĺŇĝŅľĶŊŀėĦŃĪňŗ

ĶńĭįŇħĝŀĭĴňĔŅĶŏĮƕħĽŀĬ 

 
 
 
 
 ŠŢ,Š.šȮľĴĺħĺŇĝŅŏĜıŅŃ  

ĶŅĵĺŇĝŅ ŏĮƕħĽŀĬ- 

ĶńĭįŇħĝŀĭőħĵ 

ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

+ȮĺŇĝŅŐĔĬ 

ĺĪėĦȮŠŠŧȮŐėĸėŌĸńĽ 

SCMA 1/6 Calculus 

ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĦȮŠťŧȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

SCMA 166 Ordinary Differential Equations 

ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŢȮ&Ţ+ş+ť' 

 

ĺĪĝĺȮŠşšȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ 

SCBI 102 Biology Laboratory I 

ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŠȮ(ş+Ţ+Š' 

 

ĺĪĝĺȮŠşţȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš 

SCBI 104 Biology Laboratory II 

ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŠȮ(ş+Ţ+Š' 

ĺĪĝĺȮŠšŠȮĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ 

SCBI 121 General Biology I 

ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

šȮ(š+ş+ţ' 

 

ĺĪĝĺȮŠššȮĝňĺĺŇĪĵŅĪńŗĺœĮȮš 

SCBI 122 General Biology II 

ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĲĽȮŠŤŦȮĲƕĽŇĔĽƢȮŠ ĳŅėĺŇĝŅĲƕĽŇĔĽƢȮ ŢȮ(Ţ+ş+ť' 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šť 

ĶŅĵĺŇĝŅ ŏĮƕħĽŀĬ- 

ĶńĭįŇħĝŀĭőħĵ 

ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

SCPY 157 Physics I ėĦŃĺŇĪĵŅĻŅĽĨĶƢ  

ĺĪĲĽȮŠŤŧȮĲƕĽŇĔĽƢȮš 

SCPY 158 Physics II 

ĳŅėĺŇĝŅĲƕĽŇĔĽƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĲĽȮŠŨŠȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

SCPY 191 Introductory Physics Laboratory  

ĳŅėĺŇĝŅĲƕĽŇĔĽƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŠȮ(ş+Ţ+Š' 

 

+ȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ 

ĺĪĝėȮšşŢȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 203 Basic Biochemistry 

ĳŅėĺŇĝŅĝňĺŏėĴňȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĝėȮšşţȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 204 Basic Biochemistry Laboratory 

ĳŅėĺŇĝŅĝňĺŏėĴňȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŠȮ(ş+Ţ+Š' 

 

+ȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 

ĺĪėĦ ŠŧşȮĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ  

SCMA 180 Introduction to Statistics  

ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

šȮ&š+ş+ţ' 

 

ĺĪėĦȮšťşȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 

SCMA 260 Differential Equations 

ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

šȮ(š+ş+ţ' 

 

 
  ŠŢ,Š.ŢȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

ĶŅĵĺŇĝŅ ŏĮƕħĽŀĬ- 

ĶńĭįŇħĝŀĭőħĵ 

ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ħĻĽĺȮxxx ĺŇĝŅħĬĨĶňŀŊŗĬŕ 

MSID xxx Music 

ĺŇĪĵŅĸńĵħŋĶŇĵŅĚėĻŇĸĮƝ xȮ(x+x+x' 

 

ĪĽėıȮxxx ĺŇĝŅėŀĴıŇĺŏĨŀĶƢŀŊŗĬŕ 

ITCS xxx Computer 

ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ

ĔŅĶĽŊŗŀĽŅĶ 

xȮ(x+x+x' 

 

ĻĻĳŀȮxxx ĳŅļŅŀńĚĔķļȮ 

LAEN xxx English  

ėĦŃĻŇĸĮĻŅĽĨĶƢ xȮ(x+x+x' 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦ 

ĶŅĵĺŇĝŅ ŏĮƕħĽŀĬ- 

ĶńĭįŇħĝŀĭőħĵ 

ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĻĻĳĠ xxx ĳŅļŅĠňŗĮŋƙĬ 

LAJP xxx Japanese 

ėĦŃĻŇĸĮĻŅĽĨĶƢ xȮ(x+x+x' 

 

ĻĻĳě xxx ĳŅļŅěňĬ 

LACH Chinese 

ėĦŃĻŇĸĮĻŅĽĨĶƢ xȮ(x+x+x' 

 

ĺĔĻĪȮxxx ĔŇěĔĶĶĴıĸĻŉĔļŅ 

SPGE xxx Physical Education 

ĺŇĪĵŅĸńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňĔŅĶĔňĿŅ 

xȮ(x+x+x' 

 

ľĴŅĵŏľĨŋȮůȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŀŊŗĬȮŕȮĪňŗŀĵŌƞĬŀĔŏľĬŊŀěŅĔĨŅĶŅĚĬňŘœħƟȮĨŅĴĪňŗĳŅėĺŇĝŅľĶŊŀėĦŃĪňŗ

ĶńĭįŇħĝŀĭĴňĔŅĶŏĮƕħĽŀĬ  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧ 

  ŠŢ,šȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅŏėĴňȮŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĳŅėĺŇĝŅ-ľĸȮńĔĽŌĨĶŀŊŗĬ 

    ŠŢ,š,ŠȮľĴĺħĻŉĔļŅĪńŗĺœĮȮ 

ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪĻĪȮŠŠş ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

SCGE 110ȮChemistry and Modern Lifestyle 

šȮ&š+ş+ţ' 

 

ĺĪĻĪȮŠŠŠ ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

SCGE 111ȮMolecular Gastronomy 

Ţ &Ţ+ş+ť' 

((ĺĪĻĪ ŠŠšȮŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

((SCGE 112ȮThe Secret Sauce to Become an Entrepreneur 

šȮ&š+ş+ţ' 

 

***ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

***SCGE 113ȮChemical Safety and Waste Management 

šȮ&š+ş+ţ' 

 

 ** ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ  ***ŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅ  
 

  ŠŢ,š,šȮľĴĺħĺŇĝŅŏĜıŅŃ   

ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

+ȮĺŇĝŅŐĔĬ 

ĺĪėĴȮŠşŢȮŏėĴňĪńŗĺœĮȮŠ 

SCCH 103 General Chemistry I 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŠşţȮŏėĴňĪńŗĺœĮȮš 

SCCH 104 General Chemistry II 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŠşŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

SCCH 105 General Chemistry Laboratory  

ŠȮ(ş+Ţ+Š) 

ĺĪėĴȮšŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 211 Analytical Chemistry I 

ŢȮ&Ţ+ş+ť' 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨ 

 ŠŢ,ŢȮĔŅĶĭĶŇľŅĶěńħĔŅĶ 

 ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬěŃĴňĶŃĭĭĮĶŃĽŅĬĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚľĸńĔĽŌĨĶĔńĭĳŅėĺŇĝŅŐĸŃėĦŃĨƞŅĚȮŕȮĪňŗěńħĶŅĵĺŇĝŅ

ŒľƟĔńĭľĸńĔĽŌĨĶĬňŘȮȮįƞŅĬĚŅĬĔŅĶĻŉĔļŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵĴňĔŅĶĺŅĚŐįĬȮĔŜŅľĬħĕƟŀĨĔĸĚĶƞĺĴĔńĬȮŏıŊŗŀ

ĔŜŅľĬħŏĬŊŘŀľŅŐĸŃĕńŘĬĨŀĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴěŋħĴŋƞĚľĴŅĵĕŀĚľĸńĔĽŌĨĶ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šş 

ľĴĺħĪňŗ š   ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ Ȯ 
 

Š, ȮȮȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  Ȯ  

Š,ŠȮȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 

 ĽŀħėĸƟŀĚĔńĭıĶŃĶŅĝĭńĠĠńĨŇĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,ȮšŤţšȮľĴĺħȮţȮĴŅĨĶŅȮššȮŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴȮ(ĜĭńĭĪňŗȮš) 

ı,Ļ,ȮšŤţŤȮĪňŗĔŜŅľĬħœĺƟĺƞŅȮĪŋĔėĬĴňĻńĔĵĳŅıŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĳŅĵŒĨƟĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮœħƟŐĔƞȮĔŅĶ

ŏĶňĵĬĶŌƟįƞŅĬĔŅĶĩƞŅĵĪŀħĽŅĶŃȮ(Content-based Education)ȮŐĭĭȮEssentialism ĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶŒĝƟŏľĨŋįĸĪŅĚħƟŅĬ

ĺŇĪĵŅĻŅĽĨĶƢ (Logic-based) ŐĭĭȮPerenialism ŐĸŃĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇħƟĺĵĨĬŏŀĚȮ(Outcome-based) ŐĭĭȮ

Progressivism œħƟĩŌĔĬŜŅĴŅŏĮƦĬģŅĬŒĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶŏıŊŗŀŒľƟœħƟĭńĦĤŇĨıŉĚĮĶŃĽĚėƢ ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ

ĽŀħėĸƟŀĚŏĴŊŗŀœħƟĶńĭĔŅĶĻŉĔļŅĪňŗĴŋƞĚįĸĸńıīƢȮ&Outcome-based Education) őħĵĴňįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚ 

 

Š,šȮȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  

Š,š,ŠȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ &Program Objectives)  

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮ 

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟȮĬńĔĻŉĔļŅȮ 

&Š' ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĮĢŇĭńĨŇĔŅĶŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıħƟŅĬŏėĴňœħƟŏĮƦĬŀĵƞŅĚħň 

&š' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮŏĝŇĚĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢȮŐĸŃĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵĪŅĚŏėĴň

ĺŇŏėĶŅŃľƢȮȮŏėĴňŀŇĬĪĶňĵƢȮȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ-ĲƕĽŇĔĽƢŏĝŇĚŏėĴňȮŐĸŃŏėĴňŏĝŇĚĺńĽħŋȮ 

&Ţ' ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬŏėĴňȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮŏıŊŗŀĬŜŅœĮŒĝƟĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮ

ŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸ 

&ţ' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıńĥĬŅĽĴĶĶĩĬŃŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃĴňĔĶŀĭėĺŅĴėŇħŐĭĭŏĨŇĭőĨįƞŅĬĔŅĶ

İƗĔŀĭĶĴĽĶƟŅĚŐĶĚěŌĚŒěŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟȮŐĸŃĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶ

ĮĢŇĭńĨŇĚŅĬ 

&Ť' ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ

ĨĸŀħěĬĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮ 

&ť' œħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴĪńĔļŃĪŅĚĽńĚėĴȮœħƟŐĔƞȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮ

ĔŅĶŒĝƟŏĪėőĬőĸĵňœħƟħňȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠ 

įŌƟŀŊŗĬœħƟȮ 

 

ĺńĨĩŋĮĶŃĽĚėƢŏıŇŗĴŏĨŇĴĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮ 

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĴňėĺŅĴĴŋƞĚĴńŗĬŒĬĔŅĶĪŜŅĺŇěńĵȮŒľƟĴňėŋĦĽĴĭńĨŇĨƞŀ
ĵŀħěŅĔĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮįƞŅĬĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬ
ĴŅĔĕŉŘĬȮħƟĺĵėĺŅĴĶŌƟŐĸŃĪńĔļŃĕńŘĬıŊŘĬģŅĬŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨƞŀŏĬŊŗŀĚěĬĩŉĚĶŃħńĭĪňŗĽŅĴŅĶĩįĸŇĨįĸĚŅĬĺŇěńĵĪŅĚ
ŏėĴňȮŐĸŃĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

 
Š,š,šȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(Programůlevel Learning Outcomes: PLOs) 

ȮȮŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮ įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ 

  ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮ 

Š, PLO1  ŐĔƟĮƤĠľŅĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĶŃĭĭȮőħĵŒĝƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňȮȮĶĺĴĩŉĚľĸńĔģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ

ŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅĔĶĶĴľĶŊŀĚŅĬĺŇěńĵŒľƟœħƟĕƟŀŏĪŖěěĶŇĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚĮĶŇĴŅĦȮĭĬ

ıŊŘĬģŅĬĕŀĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

š, PLO2  ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃĽŅĶŏėĴňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĚŅĬĺŇĝŅĔŅĶħƟŅĬŏėĴňœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚŐĴƞĬĵŜŅĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃĮĸŀħĳńĵĨŅĴĴŅĨĶģŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

Ţ, PLO3  ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵŒĝƟĪńĔļŃĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚĝńħŏěĬȮĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŏıŊŗŀĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢĺŇěŅĶĦƢĕƟŀĴŌĸȮ

ŐĽħĚėĺŅĴėŇħŏľŖĬȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀœħƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ 

ţ, PLO4  ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĔĸŋƞĴĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚĬńĔŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃ

ĵŀĴĶńĭŒĬėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴŏĜıŅŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

Ť, PLO5 įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴňȮŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗĽŅĴŅĶĩŏįĵŐıĶƞĽŌƞĔĸŋƞĴŏĮƚŅľĴŅĵȮőħĵ

ŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴŏĜıŅŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

Ť, PLO5 įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗįĽĴįĽŅĬĔńĭėĺŅĴĶŌƟĪŅĚŏėĴňŒĬĶŃħńĭ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šš 

ĭńĦĤŇĨĻŉĔļŅĕńŘĬıŊŘĬģŅĬĪňŗĽŅĴŅĶĩŏįĵŐıĶƞŒĬĶŃħńĭĝŅĨŇœħƟȮőħĵŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢ 

ľĴĺħĪňŗȮŢȮȮ 

ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

Š,ȮȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

      Š,ŠȮȮĶŃĭĭȮȮ Â ĪĺŇĳŅėȮ Ã œĨĶĳŅėȮ Ã ěĨŋĶĳŅėȮ Ã ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ 

 ĶŃĭĭĪĺŇĳŅėȮőħĵȮŠ ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮš ĳŅėȮĔŅĶĻŉĔļŅĮĔĨŇȮŠ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞ

ĬƟŀĵĔĺƞŅȮŠŤ ĽńĮħŅľƢ 

      Š,šȮȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 

ĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬŐĨƞœĴƞŒĝƞĳŅėĔŅĶĻŉĔļŅĳŅėĭńĚėńĭȮ őħĵěŃěńħŒĬĔĶĦňĪňŗĴňĶŅĵĺŇĝŅĪňŗĴň

ĬńĔĻŉĔļŅœħƟįĸĮĶŃŏĴŇĬȮŴœĴƞœħƟŵȮľĶŊŀȮŴœĴƞįƞŅĬŵȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮľĶŊŀĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮľĶŊŀĽŃĽĴĶĺĴĔńĬȮĨńŘĚŐĨƞȮŠŤȮ

ėĬĕŉŘĬœĮȮőħĵĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮťȮĽńĮħŅľƢȮĴňĔŅĶĮĶŃŏĴŇĬįĸŒĬĽńĮħŅľƢĪňŗȮŦȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŏĽĶŖěĽŇŘĬŒĬĽńĮħŅľƢĪňŗȮŧȮ

ĽŜŅľĶńĭĔŅĶŏĮƕħĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬŒĬĔĶĦňŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚĳŅėĺŇĝŅȮŐĸŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĶŀĚėĦĭħňİƙŅĵ

ĔŅĶĻŉĔļŅȮŀƟŅĚŀŇĚěŅĔĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤšȮŐĸŃĪňŗ

ŐĔƟœĕŏıŇŗĴŏĨŇĴȮŐĸŃĮĶŃĔŅĻėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĶŊŗŀĚȮĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťţ 

      Š,ŢȮȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 

Š.Ţ.Š ĶŅĵĺŇĝŅĳŅėĪķļġň ĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵ ľĶŊŀĔŅĶŀĳŇĮĶŅĵĮƤĠľŅ ľĶŊŀĔŅĶĻŉĔļŅĪňŗŏĪňĵĭŏĪƞŅ ĪňŗŒĝƟŏĺĸŅ Š 
ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ ľĶŊŀœĴƞĬƟŀĵĔĺƞŅ ŠŤ ĝńŗĺőĴĚ ŐĸŃĻŉĔļŅħƟĺĵĨĬŏŀĚ š ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ ľĶŊŀœĴƞĬƟŀĵĔĺƞŅ 
Ţş ĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė  

Š.Ţ.š ĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇ ĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚ ľĶŊŀĔŅĶĻŉĔļŅĪňŗŏĪňĵĭŏĪƞŅ ĪňŗŒĝƟŏĺĸŅȮš - Ţ ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 
ľĶŊŀ Ţş - ţŤ ĝńŗĺőĴĚ ŐĸŃĻŉĔļŅħƟĺĵĨĬŏŀĚ Š ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ ľĶŊŀ ŠŤ ĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
ŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė  

Š.Ţ.Ţ ĔŅĶİƗĔĚŅĬ ľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴ (ĳŅėİƗĔĚŅĬĺŇĝŅĝňı) ľĶŊŀĔŅĶĪŜŅőėĶĚĚŅĬ ľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ ĪňŗŒĝƟŏĺĸŅ Ţ-ť ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ ľĶŊŀ ţŤ-Ũş ĝńŗĺőĴĚ ŐĸŃĻŉĔļŅħƟĺĵĨĬŏŀĚ Š 
ĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ ľĶŊŀ ŠŤ ĝńŗĺőĴĚ ĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė 

  

š,ȮȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

š,ŠȮȮĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 

š,Š,ŠȮěńħĔŅĶŏĶňĵĬĽŀĬŒĬĺńĬȮůȮŏĺĸŅĶŅĝĔŅĶĮĔĨŇȮőħĵŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĴňĶŃĵŃŏĺĸŅȮħńĚĬňŘ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮĶŃľĺƞŅĚŏħŊŀĬĽŇĚľŅėĴȮůȮīńĬĺŅėĴȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮĶŃľĺƞŅĚŏħŊŀĬĴĔĶŅėĴȮůȮıķļĳŅėĴȮ 
ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮ&ĩƟŅĴň'ȮĶŃľĺƞŅĚŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮĔĶĔġŅėĴȮ 

š,Š,šȮĚħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺńĬľĵŋħĶŅĝĔŅĶȮĺńĬľĵŋħĬńĔĕńĨķĔļƢ ŐĸŃĺńĬıŇīňĔŅĶĕŀĚėĦŃȮĴľŅĺŇĪĵŅĸńĵ-ŐĨƞŀŅě
ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔŏĺĸŅĶŅĝĔŅĶĨŅĴėĺŅĴěŜŅŏĮƦĬŐĸŃŏľĴŅŃĽĴ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤ 

š,šȮȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ  

  š,š,ŠȮŏĮƦĬĝŅĺœĪĵľĶŊŀĝŅĺĨƞŅĚĝŅĨŇĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵ (Ĵ,Ȯť) ľĶŊŀŏĪňĵĭŏĪƞŅȮĽŅĵ

ĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢ  ŐĸŃĴňėŋĦĽĴĭńĨŇĪńŗĺœĮȮŐĸŃėŋĦĽĴĭńĨŇŏĜıŅŃȮĨŅĴĶŃŏĭňĵĭĔŅĶĽŀĭėńħŏĸŊŀĔĕŀĚĽŜŅĬńĔĚŅĬ

ėĦŃĔĶĶĴĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃ-ľĶŊŀĶŃŏĭňĵĭĔŅĶĽŀĭėńħŏĸŊŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵľŇħĸĶŃĭĭĶńĭĨĶĚȮĶĺĴĪńŘĚĨŅĴ

ĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭŀŊŗĬŕȮĕŀĚĔŅĶĶńĭįŌƟŏĕƟŅĻŉĔļŅĔĶĦňıŇŏĻļĪňŗįƞŅĬĔŅĶŀĬŋĴńĨŇĕŀĚĽĳŅĴľŅĺŇĪĵŅĸńĵĴľŇħĸŐĸƟĺ 

 š,š,šȮįƞŅĬĔŅĶėńħŏĸŊŀĔŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮőħĵȮ 

&Š'ȮįƞŅĬĶŃĭĭĔŅĶėńħŏĸŊŀĔĔĸŅĚĭŋėėĸŏĕƟŅĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ(TCAS)ȮĞŉŗĚħŜŅŏĬŇĬĔŅĶőħĵĽĴŅėĴĪňŗ
ĮĶŃĝŋĴŀīŇĔŅĶĭħňŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĪĮŀ,'ȮľĶŊŀ 

&š'ȮįƞŅĬĔŅĶėńħŏĸŊŀĔȮĨŅĴőėĶĚĔŅĶıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴįŌƟĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮ&ıĽĺĪ,'ȮľĶŊŀőėĶĚĔŅĶŀŊŗĬŒĬĸńĔļĦŃŏħňĵĺĔńĬȮľĶŊŀ 

&Ţ'ȮįƞŅĬĔŅĶėńħŏĸŊŀĔȮőħĵĺŇīňıŇŏĻļĪňŗĴľŅĺŇĪĵŅĸńĵŐĸŃ/ľĶŊŀėĦŃĺŇĪĵŅĻŅĽĨĶƢĔŜŅľĬħȮľĶŊŀ 
&ţ'ȮŏĮƦĬįŌƟĪňŗŀĵŌƞŒĬőėĶĚĔŅĶȮıĽĺĪ,ȮĪňŗįƞŅĬĕƟŀĔŜŅľĬħĨŅĴŏĚŊŗŀĬœĕĕŀĚőėĶĚĔŅĶȮ 

š,š,ŢȮĬńĔĻŉĔļŅĨŅĴĕƟŀȮš,š,šȮĪňŗĮĶŃĽĚėƢěŃŏĕƟŅŏĶňĵĬŒĬĽŅĕŅĺŇĝŅŏėĴňȮȮŏĴŊŗŀĽŀĭœħƟįƞŅĬĝńŘĬĮƖĪňŗȮŠȮŐĸƟĺĨƟŀĚįƞŅĬ
ĔŅĶėńħŏĸŊŀĔŀňĔėĶńŘĚĨŅĴĶŃŏĭňĵĭĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

 š,š,ţȮĬńĔĻŉĔļŅĪňŗŏĕƟŅĽŅĕŅĺŇĝŅŏėĴňŐĸƟĺȮŐĸŃĴňŐĨƟĴŏĜĸňŗĵĽŃĽĴŏĴŊŗŀĽŇŘĬȮţȮĳŅėĔŅĶĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮŢ,šŤȮ

ĽŅĴŅĶĩŏĸŊŀĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

 

š,ŢȮȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮȮ 

 š,Ţ,ŠȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 

 š,Ţ,šȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĕŅħėĺŅĴĴńŗĬŒěŒĬĔŅĶĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵ 

š,ţȮȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮš,Ţ 

ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ 

Š'ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬ

ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢ

œĴƞŏıňĵĚıŀ 

 

&Š' ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬȮŐĸŃĔŇěĔĶĶĴĽŀĬŏĽĶŇĴĩƟŅ

ěŜŅŏĮƦĬ 

&š' ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬ

ŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 

&Ţ' ěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬŐĸŃŒľƟ

ėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šť 

ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ 

&ţ' ěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸ

ĬńĔĻŉĔļŅȮĴňĔŅĶĨŇħĨŅĴĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮŠȮěŅĔŀŅěŅĶĵƢįŌƟĽŀĬ 

&Ť' ěńħĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶŏıŊŗŀĪŜŅľĬƟŅĪňŗŀīŇĭŅĵŐĸŃĨŀĭĕƟŀėŜŅĩŅĴ-ĕƟŀ

ĽĚĽńĵŐĔƞĬńĔĻŉĔļŅ 

š'ȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĕŅħėĺŅĴĴńŗĬŒě

ŒĬĔŅĶĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵ 

&Š' ĽĬńĭĽĬŋĬŒľƟĴňĔŅĶĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŒĬĭŅĚĶŅĵĺŇĝŅ 

&š' ĴňĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟœħƟŒĝƟĳŅļŅœĪĵ 

š,ŤȮȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮŤȮĮƖ  

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ĮƖĔŅĶĻŉĔļŅ 

šŤťť šŤťŦ šŤťŧ šŤťŨ šŤŦş 

ĝńŘĬĮƖĪňŗȮŠ! ŦŤ ŦŤ ŦŤ ŦŤ ŦŤ 

ĝńŘĬĮƖĪňŗȮš ş ŦŤ ŦŤ ŦŤ ŦŤ 

ĝńŘĬĮƖĪňŗȮŢ ş ş ŦŤ ŦŤ ŦŤ 

ĝńŘĬĮƖĪňŗȮţ ş ş ş ŦŤ ŦŤ 

ĶĺĴ ŦŤ ŠŤş ššŤ Ţşş Ţşş 

ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ş ş ş ŦŤ ŦŤ 

ľĴŅĵŏľĨŋȮ!ȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮŠȮĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢŏĶňĵĬĶĺĴĔńĬĪńŘĚľĴħĮĶŃĴŅĦȮŢşşȮėĬȮĝńŘĬĮƖĪňŗȮšȮěŉĚĴňĔŅĶŐĵĔĨŅĴĽŅĕŅĺŇĝŅĪňŗŏĸŊŀĔŏĶňĵĬ 

 

š,ťȮȮĚĭĮĶŃĴŅĦĨŅĴŐįĬħƟŅĬĔŅĶĸĚĪŋĬ       

š,ť,ŠȮȮȮėĺŅĴėŋƟĴĪŋĬėĺŅĴėŋƟĴėƞŅ 

¶ ĶŅĵĶńĭĨƞŀėĬĨĸŀħľĸńĔĽŌĨĶ-ěŜŅĬĺĬ       Ššť*şşş,şşȮ  ĭŅĪ 

¶ ėƞŅŒĝƟěƞŅĵĨƞŀėĬ ĨĸŀħľĸńĔĽŌĨĶ-ěŜŅĬĺĬ       ŠŠŧ*Ŧşţ,şşȮ  ĭŅĪ 

¶ ěŜŅĬĺĬĬńĔĻŉĔļŅĬƟŀĵĽŋħĪňŗėŋƟĴĪŋĬ-ěŜŅĬĺĬ šş ėĬ 

¶ ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ-ěŜŅĬĺĬ ŦŤ ėĬ 

 

š,ť,šȮȮĔŅĶėŇħĚĭĮĶŃĴŅĦėƞŅŒĝƟěƞŅĵŒĬĔŅĶįĸŇĨĭńĦĤŇĨȮ(ĭŅĪ-ĮƖĔŅĶĻŉĔļŅ'ȮȮȮȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŦ 

 

  Š'ȮėƞŅŒĝƟěƞŅĵŒĬĔŅĶįĸŇĨĭńĦĤŇĨ 

ĸŜŅħńĭ ĶŅĵěƞŅĵ ĭŅĪ-ĮƖĔŅĶĻŉĔļŅ 

Š ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ Ţť*ŤŠş*ŧţş,şş 

š ėƞŅĨŀĭŐĪĬ ėƞŅŒĝƟĽŀĵŐĸŃėƞŅĺńĽħŋ š*Šşţ*ŦŠŤ,ŠŢ 

Ţ ėƞŅĽŅīŅĶĦŌĮőĳė šŤť*Ťşş,şş 

ţ ėƞŅŏĽŊŗŀĴĶŅėŅ ţşť*ťťť,ŧţ 

Ť ŏĚŇĬŀŋħľĬŋĬ - 

ť ŀŊŗĬŕ  šŧŨ*šťş,şş  

  ĶĺĴĶŅĵěƞŅĵ ŢŨ*ŤťŦ*ŨŧŠ,ŨŦ  

ľĴŅĵŏľĨŋȮ 

ŠȮĕƟŀĴŌĸĮƖĚĭĮĶŃĴŅĦȮšŤťţ 

šȮŐĸŃȮţȮĕƟŀĴŌĸĚĭĮĶŃĴŅĦĕŀĚĳŅėĺŇĝŅȮėƞŅŏĜĸňŗĵĕŀĚĕƟŀĴŌĸĵƟŀĬľĸńĚȮŤȮĮƖȮ&ĮƖĚĭĮĶŃĴŅĦȮšŤťşȮĩŉĚȮšŤťţ' 

ŢȮĕƟŀĴŌĸěŅĔėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 

         Ȯš'ȮĶŅĵœħƟěŅĔėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅȮ/ ŀŊŗĬȮŕ 

ĸŜŅħńĭ ĶŅĵœħƟ ĭŅĪ-ĮƖ-ľĸńĔĽŌĨĶ 

Š ėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅ-ėƞŅľĬƞĺĵĔŇĨ šŤ*ŠţŨ*ťşş,şş 

š ĪŋĬĳŅĵĬŀĔľĶŊŀĶŅĵœħƟĪňŗĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶ - 

Ţ ŀŊŗĬŕ - 

  ĶĺĴĶŅĵœħƟ šŤ*ŠţŨ*ťşş,şş 

ľĴŅĵŏľĨŋȮėƞŅĸĚĪŃŏĭňĵĬŐĭĭŏľĴŅěƞŅĵȮšŠ*şşş,şşȮĭŅĪĨƞŀĳŅėĔŅĶĻŉĔļŅȮėŇħěŅĔėƞŅŏĜĸňŗĵĕŀĚěŜŅĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ

ĵƟŀĬľĸńĚȮŤȮĮƖȮ&šşşȮėĬ' 

 

š,ŦȮȮȮĶŃĭĭĔŅĶĻŉĔļŅȮ 

ŐĭĭĝńŘĬŏĶňĵĬ 

ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 

ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 

ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŧ 

ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĪŀĶƢŏĬĨ 

ŀŊŗĬŕȮ&ĶŃĭŋ' 

 

š,ŧȮȮȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň'  

ŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮ&ĜĭńĭĪňŗȮť'Ȯı,Ļ,Ȯ

šŤťşȮ&ĳŅėįĬĺĔȮŦ' 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŨ 

Ţ,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

ľĸńĔĽŌĨĶŏĮƦĬŐĭĭĻŉĔļŅŏĨŖĴŏĺĸŅȮŐĭƞĚŏĮƦĬŐįĬĔŅĶĻŉĔļŅĵƞŀĵȮĨŅĴėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴĽĬŒěȮħńĚĬňŘ 

&Š'ȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

 ŏĮƦĬŐįĬĔŅĶĻŉĔļŅŐĭĭĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĽŅĕŅĺŇĝŅȮxxx őħĵĬńĔĻŉĔļŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĶňĵĬĶŅĵĺŇĝŅ

ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĴĺħĺŇĝŅŏĜıŅŃȮŐĸŃľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴĨĸŀħ

ľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮš,şşȮŐĸŃįƞŅĬŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļȮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĴľŇħĸ

ĔŜŅľĬħ 

&š'ȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

 ŏĮƦĬĪŅĚŏĸŊŀĔľĬŉŗĚĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňįĸĔŅĶŏĶňĵĬħňŏħƞĬŐĸŃĴňěŋħĴŋƞĚľĴŅĵĪňŗěŃĻŉĔļŅĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅĕŀĚ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĸńĔļĦŃŏħƞĬĕŀĚľĸńĔĽŌĨĶȮėŊŀȮĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĶŅĵĺŇĝŅŏĜıŅŃĪŅĚĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĪŅĚĺŇĝŅĔŅĶľĶŊŀ

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮėĺĭėŌƞœĮĔńĭĔŅĶĪŜŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŀĵƞŅĚŒĔĸƟĝŇħȮĬńĔĻŉĔļŅěŉĚĴňőŀĔŅĽ

ĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵœĴƞĨƟŀĚŏĶňĵĬįƞŅĬĮĶŇĠĠŅőĪȮŐĸŃĴňőŀĔŅĽœĮŀĭĶĴľĶŊŀĺŇěńĵĶŃĵŃĽńŘĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅ

ĨƞŅĚĮĶŃŏĪĻȮȮĬńĔĻŉĔļŅĪňŗĴňĽŇĪīŇśĽĴńėĶŏĕƟŅľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮěŃĨƟŀĚĴňŐĨƟĴŏĜĸňŗĵĽŃĽĴŏĴŊŗŀĽŇŘĬȮţȮ

ĳŅėĔŅĶĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮŢ,šŤȮŐĸŃěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĴĺħĺŇĝŅŏĜıŅŃȮŐĸŃ

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮŢ,šŤȮįƞŅĬŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬ

ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļȮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĴľŇħĸĔŜŅľĬħȮŐĸŃĴňőėĶĚĔŅĶĺŇěńĵ 

 ĬŀĔěŅĔĬńŘĬŐĸƟĺĬńĔĻŉĔļŅĪńŘĚľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮ

ěŃœħƟĶńĭĔŅĶŀĭĶĴľĶŊŀİƗĔİĬȮĞŉŗĚěńħőħĵľĸńĔĽŌĨĶȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮľĶŊŀȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏıŊŗŀıńĥĬŅĪńĔļŃĪŅĚĽńĚėĴȮ

&soft skill) ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮšůţȮĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĴňȮŤȮħƟŅĬȮħńĚĨƞŀœĮĬňŘȮ&Š'ȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĝńħŏěĬȮ&ĲƤĚȮ

ıŌħȮŀƞŅĬȮŏĕňĵĬȮĔŅĶĬŜŅŏĽĬŀ'ȮĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮŏıŊŗŀŒľƟįŌƟŀŊŗĬŏĕƟŅŒěœħƟȮ&š'ȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ&Ţ'ȮĔŅĶ

ĪŜŅĚŅĬŐĭĭĪňĴȮ&ţ'ȮĔŅĶĮĶńĭĨńĺŐĸŃėĺŅĴĵŊħľĵŋƞĬȮ&Ť'ȮĔŅĶŐĔƟĮƤĠľŅŐĸŃėĺŅĴĕńħŐĵƟĚȮĪńŘĚĬňŘįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴěŃœħƟŒĭĶńĭĶŀĚ

ĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮ&Activity Transcript) ħƟĺĵ 

ĪńŘĚĬňŘȮĬńĔĻŉĔļŅĽŅĕŅŏėĴňĝńŘĬĮƖĪňŗȮšȮĪńŘĚľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬȮěŃŏĶňĵĬĶƞĺĴĔńĬĨŅĴŐįĬĔŅĶĻŉĔļŅȮŐĸŃŒĬĝńŘĬĮƖĪňŗȮŢȮĬńĔĻŉĔļŅěŃŏĶňĵĬĨƞŅĚĔńĬĭƟŅĚŒĬĭŅĚĶŅĵĺŇĝŅĕŉŘĬĔńĭľĸńĔĽŌĨĶĪňŗ

ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮĽŜŅľĶńĭĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶĪňŗěĭĝńŘĬĮƖĪňŗȮŢȮȮĽŅĴŅĶĩœĮİƗĔĚŅĬŒĬĝƞĺĚĮƕħĳŅėķħŌ

ĶƟŀĬĨŅĴĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴȮĪńŘĚŒĬľĬƞĺĵĚŅĬĕŀĚĶńģŐĸŃŏŀĔĝĬȮȮľĶŊŀİƗĔĪŜŅĺŇěńĵĪňŗėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮȮ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ţş 

ŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢœħƟȮȮȮĽƞĺĬĬńĔĻŉĔļŅĪňŗŀĵŌƞŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮȮěŃŒĝƟŏĺĸŅ

ŒĬĝƞĺĚĮƕħĳŅėķħŌĶƟŀĬĬňŘİƗĔĪŜŅĺŇěńĵĔńĭŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅľĶŊŀĪňŗĨƞŅĚĮĶŃŏĪĻ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŢŠ 

Ţ,ŠȮȮľĸńĔĽŌĨĶȮ  

 

Ţ,Š,ŠȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ    

ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮŠšŦȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮŐĸŃœĴƞĬƟŀĵĔĺƞŅȮŠŢŠȮ

ľĬƞĺĵĔŇĨĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

 

Ţ,Š,šȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ  

ěńħĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŧȮ

ĮĶŅĔĢħńĚĬňŘȮȮ  

ľĴĺħĺŇĝŅ 

ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ĮĶŇĠĠŅĨĶňĽŅĕŅ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ėĦŇĨĻŅĽĨĶƢȮı,Ļ,Ȯ
šŤŤţ 

(ľĬƞĺĵĔŇĨ) 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň
ĪŅĚĺŇĝŅĔŅĶ 
(ľĬƞĺĵĔŇĨ) 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚ
ĺŇĝŅĔŅĶ 
ŐĭĭıŇĽŇģĺŇīŅĬ 
(ľĬƞĺĵĔŇĨ) 

Š'ȮľĴĺħĻŉĔļŅĪńŗĺœĮȮ 

œĴƞĬƟŀĵĔĺƞŅȮŢş 

Ţş Ţş 
+ȮĶŅĵĺŇĝŅȮĴĴĻĪȮŠşş 
-ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴĳŅļŅ 
-ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠ # 

Ţ 
Ũ 
Šŧ# 

Ţ 
Ũ 
Šŧ# 

š'ȮľĴĺħĺŇĝŅŏĜıŅŃȮ 

œĴƞĬƟŀĵĔĺƞŅȮŧţ 

ŨŠ ŨŤ 
+ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
+ȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
+ȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 

šŦ 
ţŦ 
ŠŦȮ 

šŦ 
ŤŤ 
ȮȮŠŢ(( 

Ţ'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅȮť ť* ť* 
ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ œĴƞĬƟŀĵĔĺƞŅȮŠšş ŠšŦ ŠŢŠ 

 
#ȮĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴ Literacy ŒĬĻĨĺĶĶļĪňŗȮšŠȮŒľƟėĶĭĪńŘĚȮť Literacies œħƟŐĔƞ MU Literacy, Health Literacy, Science 
and Environment Literacy, Intercultural & Global Awareness Literacy, Civic Literacy, Finance and Management Literacy 
ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮŠŧȮľĬƞĺĵĔŇĨȮőħĵěŜŅĬĺĬľĬƞĺĵĔŇĨŀŅěŏĮĸňŗĵĬŐĮĸĚĨŅĴĶŅĵĺŇĝŅĪňŗŏĸŊŀĔŏĶňĵĬȮőħĵľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĶňĵĬĔĸŋƞĴĺŇĝŅ

ĳŅļŅŀńĚĔķļŒĬĔĸŋƞĴȮIntercultural & Global Awareness LiteracyȮœĴƞĬƟŀĵĔĺƞŅȮŢȮľĬƞĺĵĔŇĨ 

*ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮľĶŊŀŒĬľĴĺħĺŇĝŅŏĜıŅŃĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭ
ĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮţ)ŠȮ8Ȯ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ţš 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&B,Sc,'ȮůȮľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨȮ&M,M,'ȮĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 
((ȮŏĮƦĬĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮ(œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňĔŅĶŒľƟįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU) 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŢŢ 

Ţ,Š,ŢȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 ĶŅĵĺŇĝŅŏĶňĵĚĸŜŅħńĭĨŅĴľĴĺħĺŇĝŅȮȮĮĶŃĔŀĭħƟĺĵȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮľĴĺħĺŇĝŅŏĜıŅŃȮȮŐĸŃľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮ

ŒĬŐĨƞĸŃľĴĺħĺŇĝŅŏĶňĵĚĸŜŅħńĭĨŅĴŀńĔļĶĕŀĚĶľńĽĵƞŀĳŅļŅœĪĵ 

 ľĬƞĺĵĔŇĨĕŀĚĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĶŃĭŋľĬƞĺĵĔŇĨĶĺĴœĺƟľĬƟŅĺĚŏĸŖĭȮĽƞĺĬĨńĺŏĸĕŒĬĺĚŏĸŖĭŐĽħĚěŜŅĬĺĬĝńŗĺőĴĚĕŀĚĔŅĶ

ŏĶňĵĬĔŅĶĽŀĬĪķļġňĪňŗŒĝƟŐĭĭĭĶĶĵŅĵȮŐĸŃ-ľĶŊŀĮĢŇĭńĨŇŐĸŃĻŉĔļŅħƟĺĵĨĬŏŀĚĨƞŀĽńĮħŅľƢĨĸŀħĳŅėĔŅĶĻŉĔļŅȮ 

 

 Ţ,Š,Ţ,ŠȮĶŃĭĭĔŅĶĶŃĭŋĶľńĽŐĸŃľĬƞĺĵĔŇĨ  

 Ĕ,ȮĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅ ĮĶŃĔŀĭħƟĺĵȮĽńĠĸńĔļĦƢȮŦȮĨńĺȮŐĸŃȮȮŐĭƞĚŏĮƦĬȮšȮĽƞĺĬȮȮħńĚĬňŘ 

 (Š' ĨńĺŀńĔļĶȮţȮĨńĺ  ĴňėĺŅĴľĴŅĵħńĚĬňŘ 

¶ ĨńĺŀńĔļĶȮšȮĨńĺŐĶĔȮȮŏĮƦĬŀńĔļĶĵƞŀĝŊŗŀėĦŃ-ĽĩŅĭńĬĪňŗĶńĭįŇħĝŀĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœħƟŐĔƞ 

   ĴĴȮ: MU ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħĶƞĺĴĶŃľĺƞŅĚĪŋĔėĦŃőħĵĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĳĔ : PY ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĶĴȮ: RAȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃŐıĪĵĻŅĽĨĶƢőĶĚıĵŅĭŅĸĶŅĴŅīŇĭħňȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĺĔȮ: SP ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵĺŇĪĵŅĸńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶĔňĿŅȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĺĪȮ8ȮSCȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĻĻȮ8ȮLAȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĻŇĸĮĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĽĴȮ: SH ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ĪĽȮ:ȮITȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

  ħĻȮ:ȮMSȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĺŇĪĵŅĸńĵħŋĶŇĵŅĚėĻŇĸĮƝȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

 

¶ ĨńĺŀńĔļĶȮȮšȮĨńĺľĸńĚȮŏĮƦĬŀńĔļĶĵƞŀĕŀĚĳŅėĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅȮȮľĶŊŀőėĶĚĔŅĶȮȮĪňŗĶńĭįŇħĝŀĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬȮľĶŊŀȮŏĮƦĬĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮħńĚĬňŘ 

ĶŅĵĺŇĝŅĪňŗěńħőħĵĴľŅĺŇĪĵŅĸńĵ 

ĻĪȮ8ȮGE ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĽŜŅľĶńĭľĸńĔĽŌĨĶœĪĵ 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ţţ 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢ 

ĻĪȮ8ȮGE ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĽŜŅľĶńĭľĸńĔĽŌĨĶœĪĵ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŢŤ 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃŐıĪĵĻŅĽĨĶƢĶŅĴŅīŇĭħň 

ĺĜȮ: ER ȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅŏĺĝĻŅĽĨĶƢĜŋĔŏĜŇĬ 

 

ĶŅĵĺŇĝŅĪňŗěńħőħĵĺŇĪĵŅĸńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶĔňĿŅ 

ĻĪȮ8ȮGE ľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĽŜŅľĶńĭľĸńĔĽŌĨĶœĪĵ 

 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ėıȮ: CSȮľĴŅĵĩŉĚȮ  ĶŅĵĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ĝėȮ8ȮBCȮȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĝňĺŏėĴň 

ĝĺȮ8ȮBI ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 

ėĦȮ8ȮMAȮľĴŅĵĩŉĚȮȮĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

ėĴȮ8ȮCH ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅŏėĴň 

ĪĝȮ8ȮBT ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 

ıķȮ: PL   ľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅıķĔļĻŅĽĨĶƢ 

ĲĽȮ8ȮPY ȮȮľĴŅĵĩŉĚȮȮĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĲƕĽŇĔĽƢ 

ĶĽȮ8ȮSEȮ ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĽƞĚŏĽĶŇĴėĺŅĴĶŀĭĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽŜŅľĶńĭ 

   ȮȮȮľĸńĔĽŌĨĶœĪĵ 

ĺĪȮ8ȮSCȮ ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĽƞĚŏĽĶŇĴėĺŅĴĶŀĭĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŜŅľĶńĭľĸńĔĽŌĨĶœĪĵ 

ĻĪȮ8ȮGE ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĽŜŅľĶńĭľĸńĔĽŌĨĶœĪĵ 

 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĻŇĸĮĻŅĽĨĶƢ 

ĳĪȮ8ȮTH ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĳŅļŅœĪĵ 

ĳŀȮ8ȮEN ȮȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĳŅļŅŀńĚĔķļ 

  ĳĠ : JP ľĴŅĵĩŉĚ  ȮĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĳŅļŅĠňŗĮŋƙĬ 

ĳěȮ: CH ľĴŅĵĩŉĚ  ȮĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĳŅļŅěňĬȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ţť 

 

ĶŅĵĺŇĝŅĪňŗěńħőħĵėĦŃĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢ 

ĴĬȮ: HUȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 

ĻļȮ: ED ȮľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĻŉĔļŅĻŅĽĨĶƢ 

ĽėȮ: SS  ľĴŅĵĩŉĚ  ĶŅĵĺŇĝŅĪňŗěńħőħĵĳŅėĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŢŦ 

 (š' ĨńĺŏĸĕȮŢȮĨńĺȮĨŅĴľĸńĚŀńĔļĶĵƞŀĕŀĚĶŅĵĺŇĝŅ 

¶ ŏĸĕĨńĺľĬƟŅȮ&ŏĸĕľĸńĔĶƟŀĵ'ȮľĴŅĵĩŉĚȮĶŃħńĭĝńŘĬĮƖȮĪňŗĔŜŅľĬħŒľƟĻŉĔļŅĶŅĵĺŇĝŅĬńŘĬȮŕȮĽŜŅľĶńĭĺŇĝŅŐĔĬŐĸŃĺŇĝŅ

ŏĜıŅŃħƟŅĬĭńĚėńĭȮŏĸĕȮŤȮťȮŦȮŐĸŃȮŧȮŏĮƦĬĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

¶ ŏĸĕĨńĺĪňŗĽŀĚȮ&ŏĸĕľĸńĔĽŇĭ'ȮľĴŅĵĩŉĚȮĽŅĕŅĺŇĝŅŏėĴňȮŏĮƦĬĔŅĶĭŀĔŐĕĬĚĽŅĕŅĺŇĝŅȮħńĚĨƞŀœĮĬňŘ 

   şȮůȮĺŇĝŅıŊŘĬģŅĬľĶŊŀĺŇĝŅĪňŗœĴƞŐĵĔŐĕĬĚĝńħŏěĬ 

  ŠȮůȮŐĕĬĚĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢ 

  šȮůȮŐĕĬĚĺŇĝŅŏėĴňŀŇĬĪĶňĵƢ 

  ŢȮůȮŐĕĬĚĺŇĝŅŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ&ŐĸŃŏėĴňĪńŗĺœĮŏĪƞŅĪňŗěŜŅŏĮƦĬ' 

  ţȮůȮŐĕĬĚĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢ 

  ŤȮůȮŐĕĬĚĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴ 

  ťȮůȮŐĕĬĚĺŇĝŅıŀĸŇŏĴŀĶƢ 

  ŦȮůȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺńĽħŋĻŅĽĨĶƢȮ&ĪňŗĳŅėĺŇĝŅŏėĴňĶńĭįŇħĝŀĭ'Ȯ 

  ŧȮůȮĺŇĝŅĪňŗŀŅěĴňľĸŅĵŐĕĬĚĺŇĝŅĶĺĴĔńĬȮĽľĽŅĕŅĺŇĝŅȮŐĸŃŀŊŗĬȮŕȮ&ĪňŗĳŅėĺŇĝŅŏėĴňĶńĭįŇħĝŀĭ' 

  ŨȮůȮĺŇĝŅĪňŗŀŅěĴňľĸŅĵŐĕĬĚĺŇĝŅĶĺĴĔńĬȮŏĝƞĬȮĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴňȮĽńĴĴĬŅȮőėĶĚĚŅĬĺŇĝŅ 

¶ ŏĸĕĨńĺĪňŗĽŅĴȮ&ŏĸĕľĸńĔľĬƞĺĵ'  ľĴŅĵĩŉĚȮĸŜŅħńĭĺŇĝŅŒĬŐĨƞĸŃŐĕĬĚĽŜŅľĶńĭĽŅĕŅĺŇĝŅŏėĴňȮŒľƟŏĸĕȮŧȮŐĸŃȮ

ŨȮĽƞĺĬŏĸĕȮŦȮŀŅěěŃŏĮƦĬĺŇĝŅĭĶĶĵŅĵľĶŊŀĮĢŇĭńĨŇĔŅĶŐĸƟĺŐĨƞĔĶĦň 

+ȮĨńĺŏĸĕŒĬĶŅĵĺŇĝŅĪňŗĳŅėĺŇĝŅŀŊŗĬľĶŊŀėĦŃŀŊŗĬĶńĭįŇħĝŀĭȮĴňľĸńĔŏĜıŅŃĨŅĴĪňŗĳŅėĺŇĝŅľĶŊŀėĦŃĬńŘĬȮŕȮ

ĔŜŅľĬħœĺƟ 

ĕ,ȮĔŅĶĔŜŅľĬħľĬƞĺĵĔŇĨŐĸŃėĺŅĴľĴŅĵĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨȮ8ȮĔȮ&ĕ+ė+Ě' ŒľƟėĺŅĴľĴŅĵĕŀĚĨńĺŏĸĕ ħńĚĬňŘ 

 ľĬƞĺĵĔŇĨĕŀĚŐĨƞŃĶŅĵĺŇĝŅĶŃĭŋĨńĺŏĸĕľĬƞĺĵĔŇĨĶĺĴœĺƟľĬƟŅĺĚŏĸŖĭȮėŊŀȮĔ 

 ĽƞĺĬĨńĺŏĸĕŒĬĺĚŏĸŖĭŐĽħĚěŜŅĬĺĬĝńŗĺőĴĚĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀĽńĮħŅľƢĨĸŀħĳŅėĔŅĶĻŉĔļŅȮėŊŀȮĪķļġňȮ

&ĕ'Ȯů ĮĢŇĭńĨŇȮ&ė'Ȯů ĻŉĔļŅħƟĺĵĨĬŏŀĚȮ&Ě'ȮĸńĔľĬƞĺĵ'  ľĴŅĵĩŉĚȮĸŜŅħńĭĺŇĝŅŒĬŐĨƞĸŃŐĕĬĚĽŜŅľĶńĭĽŅĕŅĺŇĝŅ

ŏėĴň 

 

 ė,ȮĶŅĵĺŇĝŅĪňŗĴňĽńĠĸńĔļĦƢıŇŏĻļĔŜŅĔńĭȮĴňėĺŅĴľĴŅĵȮħńĚĬňŘȮ 

  (ȮȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ţŧ 

  ((ȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŢŨ 

Ţ,Š,Ţ,šȮĝŊŗŀĶŅĵĺŇĝŅȮ 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮŢşȮľĬƞĺĵĔŇĨȮĮĶŃĔŀĭħƟĺĵ 

&Š'ȮĶŅĵĺŇĝŅȮĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢȮ ěŜŅĬĺĬȮŢȮľĬƞĺĵĔŇĨ 

 ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

MUGE 100 General Education for Human Development 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

Ȯ 

    Ȯ &š'ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴĳŅļŅ ěŜŅĬĺĬȮŨȮľĬƞĺĵĔŇĨ 

ĻĻĳĪȮŠşşȮĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

LATH 100 Art of Using Thai Language in Communication 

ŢȮ&š+š+Ť' 

 

ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠȮ# 

LAEN 103 English Level 1 

ŢȮ&š+š+Ť' 

 

ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš # 

LAEN 104 English Level 2 

ŢȮ&š+š+Ť' 

 

ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ # 

LAEN 105 English Level 3 

ŢȮ&š+š+Ť' ŢȮ&š+š+Ť' 

 

ĻĻĳŀȮŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ # 

LAEN 106 English Level 4 

ŢȮ&š+š+Ť' 

 

ŢȮ&š+š+Ť' 

 

ĻĻĻĻȮŠşŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı * 

LALA 107ȮProfessional English for Business Communication 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

Ȯ 

ĻĻĻĻȮŠşŧȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĪŜŅĽŜŅĶĺě * 

LALA 108 Professional English for Business Communication 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

Ȯ 

ĻĻĻĻȮŠşŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ * 

LALA 109 English for Digital Communication Skills 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

Ȯ 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţş 

#ȮĺŇĝŅĳŅļŅŀńĚĔķļŒĬĝńŘĬĮƖĪňŗȮŠȮĔŜŅľĬħŒľƟŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮěŜŅĬĺĬȮšȮĶŅĵĺŇĝŅȮĶĺĴȮťȮľĬƞĺĵĔŇĨȮőħĵěńħĔĸŋƞĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴ

ĶŃħńĭėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ 

* ĶŅĵĺŇĝŅĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňįĸėŃŐĬĬĪħĽŀĭĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĨŅĴĴĨŇĽĳŅėĶńŘĚĪňŗȮŤťŨ ĺńĬĪňŗȮŠť ĴŇĩŋĬŅĵĬȮ
ı,Ļ,ȮšŤťţȮŒľƟĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĽĬŒěľĶŊŀĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭĕŀĚľĸńĔĽŌĨĶȮőħĵĨƟŀĚŏĸŊŀĔŏĶňĵĬŒľƟėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨ
ĪńŘĚȮťȮľĬƞĺĵĔŇĨȮŐĸŃœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļĶŃħńĭȮŠ+ţȮŀĵƞŅĚœĶĔŖĨŅĴȮĩƟŅĬńĔĻŉĔļŅŏĸŊŀĔĪňŗěŃŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ
ĶŃħńĭȮŠ+ţȮĬńĔĻŉĔļŅĔŖĵńĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬȮŢȮĶŅĵĺŇĝŅĬňŘȮőħĵĬńĭŏĮƦĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮIntercultural & Global Awareness Literacy  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŠ 

&Ţ'ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠȮ ěŜŅĬĺĬȮŠŧȮľĬƞĺĵĔŇĨ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĨŅĴėĺŅĴĽĬŒěěŅĔĔĸŋƞĴĺŇĝŅĨŅĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠȮŒľƟėĶĭĪńŘĚȮťȮLiteracies ĶĺĴŐĸƟĺ
œĴƞĬƟŀĵĔĺƞŅȮŠŧȮľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀȮĶŅĵĺŇĝŅŀŊŗĬȮŕȮĪňŗĴňĔŅĶŏĮƕħĽŀĬȮĪńŘĚĬňŘȮľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĸŊŀĔ
ŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮInter Cultural & Global Awareness Literacy ĔĸŋƞĴĺŇĝŅĳŅļŅȮŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮőħĵĬńĭŏĮƦĬ
ĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮIntercultural & Global Awareness Literacy  
 

 ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĔĸŋƞĴȮMU Literacy 

ĻĻĻĻȮŠŦŧ ıŋĪīĴĦĤĸĻŉĔļŅ 

LALA 178 Phutthamonthon Studies 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

   

ĔĸŋƞĴȮHealth LiteracyȮȮ 

ĳĔĪıȮŠşŠ ĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

PYGE 101 Herbs in Daily Life 

š&š+ş+ţ' š&š+ş+ţ' 

ĶĴĺĜȮŠşŠ ĔŅĶĮģĴıĵŅĭŅĸŐĸŃħŌŐĸįŌƟŏěŖĭĮƙĺĵĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

RAER 101 First Aid and Basic Emergency Care 

š&š+ş+ţ' š&š+ş+ţ' 

ĺĔĻĪȮŠťŠ ĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 

SPGE 161 Social Dance for Health 

šȮ&Š+š+Ţ' šȮ&Š+š+Ţ' 

ĺĔĻĪȮŠťŤȮŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı  

SPGE 165 Aerobic for Health 

šȮ&Š+š+Ţ' šȮ&Š+š+Ţ' 

   

ĔĸŋƞĴȮScience and Environmental Literacy    

ĽĴĽėȮŠŨŢ ĬĺńĨĔĶĶĴŏıŊŗŀĽŇŗĚŐĺħĸƟŀĴ 

SHSS 193 Innovation for Better Environment 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĺĪĻĪȮšŧşȮĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 

SCGE 280ȮEnjoyable Plant Propagation 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţš 

 ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪĻĪȮŠŠş ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

SCGE 110ȮChemistry and Modern Lifestyle 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĺĪĻĪȮŠŠŠ ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

SCGE 111ȮMolecular Gastronomy 

Ţ &Ţ+ş+ť' Ţ &Ţ+ş+ť' 

***ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

***SCGE 113ȮChemical Safety and Waste Management 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

   

ĔĸŋƞĴȮIntercultural & Global Awareness Literacy   

ĻĻĳŀȮŠŢťȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ 

LAEN 136 Critical Reading Skills and Strategies 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳŀȮššš ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

LAEN 222 Effective Presentations in English 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĻĻĳŀȮššŢȮĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢ 

LAEN 223 Situation-Based Communicative English 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĻĻĳŀȮšťŤȮĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶŀƞŅĬŏĝŇĚĺŇěŅĶĦƢ 

LAEN 265 Critical Reading Skills and Strategies 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

   

ĔĸŋƞĴȮCivic Literacy 

ĽĴĴĬȮŠŤŢȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ 

SHHU 153 Professional Code of Ethics 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĽĴĴĬȮŠťŠ ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 

SHHU 161 Group Dynamics and Teamwork 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

   

ĔĸŋƞĴȮFinance and Management Literacy 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŢ 

 ľĬƞĺĵĔŇĨȮ 

(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇěĕĬŅħŏĸŖĔ 

SHED 133ȮMarketeer for a Small BusinessȮ 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĽĴĽėȮŠšŢ ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶĽŜŅľĶńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋė

ħŇěŇĪńĸ  

SHSS 123 Decision Making in Management for Entrepreneurship in 

the Digital Age 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

((ĺĪĻĪ ŠŠšȮŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

((SCGE 112 The Secret Sauce to Become an Entrepreneur 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 
  

((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ  ***ŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţţ 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ 

 ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ   ěŜŅĬĺĬȮȮŨŠȮľĬƞĺĵĔŇĨ 

ȮȮȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ ěŜŅĬĺĬȮȮŨŤȮľĬƞĺĵĔŇĨ 

 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

(Š'ȮĺŇĝŅŐĔĬȮěŜŅĬĺĬ šŦ šŦ 

ĺĪėĦȮŠŠŧ ŐėĸėŌĸńĽ 

SCMA 1/6 Calculus 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĦȮŠťŧȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

SCMA 166 Ordinary Differential Equations 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŠşŢȮŏėĴňĪńŗĺœĮȮŠ 

SCCH 103 General Chemistry I 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŠşţȮŏėĴňĪńŗĺœĮȮš 

SCCH 104 General Chemistry II 

ŢȮ&Ţ+ş+ť' 

 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŠşŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

SCCH 105 General Chemistry Laboratory  

ŠȮ(ş+Ţ+Š) ŠȮ(ş+Ţ+Š) 

ĺĪĝĺ ŠşšȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ 

SCBI 102 Biology Laboratory I 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

ĺĪĝĺ ŠşţȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš 

SCBI 102 Biology Laboratory II 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

ĺĪĝĺȮŠšŠȮĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ 

SCBI 121 General Biology I 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪĝĺ ŠššȮĝňĺĺŇĪĵŅĪńŗĺœĮȮš 

SCBI 122 General Biology II 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĲĽ ŠŤŦȮĲƕĽŇĔĽƢȮŠ 

SCPY 157 Physics I 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĲĽ ŠŤŧȮĲƕĽŇĔĽƢȮš ŢȮ(Ţ+ş+ť' ŢȮ(Ţ+ş+ť' 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŤ 

 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

SCPY 158 Physics IG   

ĺĪĲĽȮŠŨŠȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

SCPY 191 Introductory Physics Laboratory 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŒĬľĴĺħĺŇĝŅŏĜıŅŃȮĺŇĝŅŐĔĬȮȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴ

ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţť 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

(š'ȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭȮěŜŅĬĺĬȮ ţŦ ŤŤ 

((ĺĪėĴȮšşšȮĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴň 

((SCCH 200 Essential Skills for Chemists 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮšşŢȮĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮĽŏĮĔőĪĶŏĴĪĶň 

((SCCH 201 Spectroscopy and Spectrometry 

ŢȮ(Ţ+ş+ť) ŢȮ(Ţ+ş+ť) 

(ĺĪėĴ šŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠ 

(SCCH 211 Analytical Chemistry I 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪėĴȮšŠŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

SCCH 217 Analytical Chemistry Laboratory 

ŠȮ(ş-Ţ-Š) 

 

ŠȮ(ş-Ţ-Š) 

 

(ĺĪėĴȮššŢȮŏėĴňŀŇĬĪĶňĵƢȮŠ 

(SCCH 223 Organic Chemistry I 

ŢȮ(Ţ-ş-ť) 

 

ŢȮ(Ţ-ş-ť) 

 

ĺĪėĴ ššţ ŏėĴňŀŇĬĪĶňĵƢ š 

SCCH 224 Organic Chemistry II 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪėĴȮšŢŠȮěĸĬĻŅĽĨĶƢŏėĴňȮ 

SCCH 231 Chemical Kinetics 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮšŢšȮŏėĴňėĺŀĬĨńĴȮ 

SCCH 230 Quantum Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴ šŢŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ  

SCCH 239 Physical Chemistry Laboratory 

ŠȮ(ş-Ţ-Š) 

 

ŠȮ(ş-Ţ-Š) 

 

ĺĪėĴ šţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮŠ   

SCCH 24/ Inorganic Chemistry I 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

(ĺĪėĴ ŢŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮš 

(SCCH 311 Analytical Chemistry II 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

(ĺĪėĴȮŢŠŦȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 

(SCCH 317 Instrumental Analysis Laboratory 

šȮ(ş-ť-š) 

 

šȮ(ş-ť-š) 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŦ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮŢšŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

SCCH 329 Organic Chemistry Laboratory 

šȮ(ş-ť-š) 

 

šȮ(ş-ť-š) 

 

ĺĪėĴȮŢŢŠȮĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

SCCH 331 Equilibria and Thermodynamics 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴ ŢţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮš 

SCCH 34/ Inorganic Chemistry II 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

(ĺĪėĴȮŢţŧȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

*SCCH 348 Inorganic Chemistry Laboratory 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

ĺĪėĴȮŢťŠȮıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮ 

SCCH 361 Introduction to Polymer 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪėĴȮŢťŧȮĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 368 Introductory Polymer Laboratory 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

ĺĪėĴ ţŨţȮőėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň 

SCCH 494 Special Project in Chemistry  

- ţȮ(ş+Šš+ţ' 

 

ĺĪėĴ ţŨŤȮĽńĴĴĬŅĪŅĚŏėĴň 

SCCH 495 Seminar in Chemistry 

ŠȮ(Š+ş+š' 

 

ŠȮ(Š+ş+š' 

 

ĺĪėĴ ţŨŦȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň Š 

SCCH 497 Project in Chemistry I 

šȮ(ş+ť+š' 

 

- 

ĺĪėĴ ţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

SCCH 499 Undergraduate Thesis 

- ťȮ(ş+Šŧ-ť) 

 

ĺĪĝė šşŢȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 203 Basic Biochemistry 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

ĺĪĝė šşţȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 204 Basic Biochemistry Laboratory 

ŠȮ(ş+Ţ+Š' 

 

ŠȮ(ş+Ţ+Š' 

 

 

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 
((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŧ 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŒĬľĴĺħĺŇĝŅŏĜıŅŃȮȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭȮȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

 

  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ţŨ 

&Ţ'ȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮ 

ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮĽŅĴŅĶĩŀŀĔŐĭĭ

ĶŅĵĺŇĝŅľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔœħƟĨŅĴėĺŅĴĽĬŒěȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶȮŐĸŃŏľĴŅŃĽĴĔńĭ

ĺŇĝŅĝňıĪňŗĴňėĺŅĴľĸŅĔľĸŅĵȮ 

 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

&Ţ'ȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ 

ȮȮȮőħĵŏĸŊŀĔŏĶňĵĬĺŇĝŅĨƞŀœĮĬňŘ 

ŠŦ ŠŢ 

ĺĪėĦ ŠŧşȮĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ  

SCMA 180 Introduction to Statistics  

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

 

ĺĪėĦȮšťşȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮ 

SCMA 260 Differential Equations 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

(ĺĪėĴȮŢŠŤȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇŏėĶŅŃľƢŐĬĺŒľĴƞ 

(SCCH 315 Trends in Analytical Science 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

(ĺĪėĴȮŢšŢȮŏėĴňŀŇĬĪĶňĵƢȮŢ 

(SCCH 323 Organic Chemistry III 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

(ĺĪėĴ ŢŢŤȮŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 

(SCCH 335 Surface Chemistry and Colloids 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

(ĺĪėĴ ţşšȮĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

*SCCH 402ȮProblem Solving in Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴ ţşŢȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĕńŘĬĽŌĚ 

((SCCH 401ȮAdvanced NMR Spectroscopy 

šȮ(š+ş+ţ' šȮ(š+ş+ţ' 

 

((ĺĪėĴ ţşţȮĔŅĶŏĸƞŅŏĶŊŗŀĚĶŅĺĪŅĚŏėĴň 

((SCCH 402ȮQrmpwrcjjgleȮglȮAfckgqrpw 

šȮ(š+ş+ţ' šȮ(š+ş+ţ' 

ĺĪėĴȮţŠšȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŠ šȮ(š+ş+ţ' šȮ(š+ş+ţ' 

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 
((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ťş 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

SCCH 412 Special Topics in Analytical Chemistry I   

ĺĪėĴȮţŠŢȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮš 

SCCH 413 Special Topics in Analytical Chemistry II 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŠţȮŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

SCCH 414 Environmental Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŠť ľĸńĔĔŅĶĴŅĨĶĺŇĪĵŅ 

SCCH 416 Principles of Metrology 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšşȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 400 Special Topics in Organic Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

(ĺĪėĴȮţšŠȮŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

(SCCH 421 Physical Organic Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţššȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 422 Organic Synthesis 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţšŢȮŏėĴňŀŇĬĪĶňĵƢŐĸŃŏėĴňĞŌĮĶŅőĴŏĸĔŋĸ 

((SCCH 421 Organic and Supramolecular Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšţȮŏėĴňĕŀĚĽŅĶīĶĶĴĝŅĨŇ 

SCCH 424 Natural Product Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšŤȮŏėĴňĝňĺŀŇĬĪĶňĵƢ 

SCCH 425 Bioorganic Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšťȮĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ 

SCCH 426 Organic Reaction Mechanisms 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšŧ ŏėĴňĕŀĚĵŅ 

SCCH 428 Medicinal Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţšŨȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀŇĬĪĶňĵƢȮš 

SCCH 429 Special Topics in Organic ChemistryȮII 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŤŠ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţŢŤȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ 

SCCH 435 Special Topics in Physical Chemistry I 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŢŦȮĪķļġňĪŅĚœĲĲƚŅŏėĴň 

SCCH 437 Principles of Electrochemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

**ĺĪėĴȮţŢŧȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

**SCCH 438 Statistical Thermodynamics 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŢŨȮŏėĴňŏĝŇĚėŜŅĬĺĦ 

SCCH 439 Computational Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţţŢȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮŠ   

SCCH 443 Special Topics in Inorganic Chemistry I 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţţţȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮš 

SCCH 444 Special Topics in Inorganic Chemistry II 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţţŤȮŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 

**SCCH 443 Bioinorganic Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţţťȮŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚĺńĽħŋĶŃħńĭĬŅőĬ 

((SCCH 444 Supramolecular Chemistry of Nanomaterials 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţţŦȮŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔĽĴńĵŒľĴƞ 

((SCCH 445 Modern Main Group Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţţŧȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶŀŇĬĪĶňĵƢőĸľŃ 

((SCCH 446 A_r_jwqgqȮ`wȮMpe_lmkcr_jjgaȮAmknmslbq 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

(ĺĪėĴȮţŤŠȮŏėĴňŀŋĨĽŅľĔĶĶĴ 

*SCCH 451 Industrial Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţťŠȮŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ 

SCCH 461 Polymer Materials Chemistry 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţťšȮĲƤĚĔƢĝńĬĬńĸıŀĸŇŏĴŀĶƢ šȮ(š+ş+ţ' šȮ(š+ş+ţ' 

((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ťš 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ' 

 ĺŇĝŅĔŅĶ ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

((SCCH 460 Dslargml_jȮNmjwkcpq   

*ĺĪėĴȮţťťȮŏĪėőĬőĸĵňĵŅĚ 

*SCCH 466 Rubber Technology 

šȮ(š+ş+ţ' šȮ(š+ş+ţ' 

(ĺĪėĴȮţťŦȮŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

*SCCH 465 Plastics Technology 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŦŠȮĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 471 Introduction to Materials Science 

šȮ(š+ş+ţ' 

 

šȮ(š+ş+ţ' 

 

((ĺĪėĴȮţŧşȮĶŃĭĭĔŅĶěńħĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅı 

((SCCH 48. Quality Management System 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

((ĺĪėĴȮţŧŠȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

((SCCH 48/ Quality Assurance in Laboratory Testing 

ŢȮ(Ţ+ş+ť' 

 

ŢȮ(Ţ+ş+ť' 

 

((ĺĪėĴȮţŧŨȮĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ 

((SCCH 487 Ammncp_rgtcȮWork Education 

ť (ş-Šŧ+ť) 

 

ť (ş-Šŧ+ť) 

 

ĺĪėĴȮţŨşȮĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴň 

SCCH 490 Independent Study in Chemistry 

+ šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŨŠȮľńĺĕƟŀėńħĽĶĶŒĬŏėĴň 

SCCH 491 Selected Topics in Chemistry 

šȮ&š+ş+ţ' 

 

šȮ&š+ş+ţ' 

ĺĪėĴȮţŨŧȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš 

SCCH 498 Project in Chemistry II 

ţȮ&ş+Šš+ţ' 

 

+ 

 

ĺĪėĴȮxxx ĶŅĵĺŇĝŅĭńĦĤŇĨĻŉĔļŅ 

SCCH xxx Graduate Course 

 x (x-x-x)& 

ĺĪėĴȮţŤŧȮĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

SCCH 458 Industrial Visits 

ŠȮ(ş+Ţ+Š)  ŠȮ(ş+Ţ+Š)  

ĺĪėĴȮţŤŨȮİƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ$ 

SCCH 459 Industrial Training 

šȮ(ş+ť+š)  šȮ(ş+ť+š)  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 
((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŤŢ 

 

$ĽŜŅľĶńĭĺŇĝŅȮĺĪėĴȮţŤŨȮİƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴȮĬńĔĻŉĔļŅĪňŗŏĸŊŀĔœĮİƗĔĚŅĬŒĬĝƞĺĚĮƕħĳŅėķħŌĶƟŀĬĔƞŀĬĕŉŘĬĝńŘĬĮƖĪňŗȮţȮȮĨƟŀĚĴň

ĝńŗĺőĴĚİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮŠŧşȮĝńŗĺőĴĚȮ(šȮľĬƞĺĵĔŇĨ)ȮĴňĔŅĶěńħĪŜŅĶŅĵĚŅĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬȮĴňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶİƗĔ

ĮĢŇĭńĨŇĚŅĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮěŉĚěŃĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĝŅĬňŘŒĬĝńŘĬĮƖĪňŗȮţȮœħƟ 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŒĬľĴĺħĺŇĝŅŏĜıŅŃȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵ

ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 

ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň        ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ ťȮľĬƞĺĵĔŇĨ  

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮľĶŊŀŒĬľĴĺħĺŇĝŅŏĜıŅŃŒħȮŕȮĪňŗŏĮƕħĽŀĬŒĬ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚ

ĴľŅĺŇĪĵŅĸńĵȮȮĩƟŅěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĶŅĵĺŇĝŅľĴĺħĻŉĔļŅĪńŗĺœĮĴňĴŅĔĔĺƞŅľĬƞĺĵĔŇĨĕńŘĬĨŗŜŅĪňŗ

ľĸńĔĽŌĨĶĔŜŅľĬħȮĽŅĴŅĶĩĬŜŅľĬƞĺĵĔŇĨĪňŗŏĔŇĬœĮėŇħŏĮƦĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňœħƟ 

ĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮ4+1 :ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ(B.Sc.)ȮůȮľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨ 

(M.M.) ĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 

 

  

**ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 
&ȮȮȮĬńĔĻŉĔļŅıŇĽŇģĺŇīŅĬȮŏĸŊŀĔĶŅĵĺŇĝŅȮĶľńĽŏĸĕȮŤȮĕŉŘĬœĮȮŀňĔŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨĪňŗĴňĔŅĶŏĮƕħĽŀĬŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅĕŀĚĳŅėĺŇĝŅŏėĴňȮ 
(œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU) 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ťţ 

Ţ,Š,ţȮȮȮŐĽħĚŐįĬĔŅĶĻŉĔļŅȮȮȮȮ 

ĮƖĪňŗȮŠ 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĴĴĻĪȮŠşş( 

MUGE 10. 

ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

General Education for Human 

Development 

ŢȮ&Ţ+ş+ť' 

 

ĴĴĻĪȮŠşş( 

MUGE 10. 

ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

General Education for Human 

Development 

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳĪȮŠşş 

LATH 100 

ĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

Art of Using Thai Language in 

Communication 

ŢȮ&š+š+Ť' 

 

,,,,,,,,,Ȯxxx 

 

,,,,,,,,,Ȯxxx 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĴľŅĺŇĪĵŅĸńĵ' 

&ĔĸŋƞĴĺŇĝŅĨŅĴȮLiteracy' 

Eclcp_jȮEducation University 

(Literacy) 

š 

 

ĻĻĳŀȮŠşŢȮ        Ȯ 

ľĶŊŀȮȮȮŠşŤ# 

LAEN 103       

or     103# 

ĳŅļŅŀńĚĔķļȮĶŃħńĭȮŠȮ 

ľĶŊŀȮĳŅļŅŀńĚĔķļȮĶŃħńĭȮŢ 

 English Level I 

 or English Level III 

ŢȮ&š+š+Ť' 

 

,,,,,,,,,Ȯxxx 

 

,,,,,,,,,Ȯxxx 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĴľŅĺŇĪĵŅĸńĵ' 

&ĔĸŋƞĴĺŇĝŅĨŅĴȮLiteracy' 

Eclcp_jȮEducation University 

(Literacy)) 

š 

 

ĺĪėĴ ŠşŢ 

SCCH 103 

ŏėĴňĪńŗĺœĮȮŠ  

General Chemistry I  

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳŀȮŠşţȮ        Ȯ 

ľĶŊŀȮȮȮŠşť# 

LAEN 104       

or     106# 

ĳŅļŅŀńĚĔķļȮĶŃħńĭȮšȮ 

ľĶŊŀȮĳŅļŅŀńĚĔķļȮĶŃħńĭȮţ 

 English Level II 

 or English Level IV 

ŢȮ&š+š+Ť' 

 

ĺĪĲĽ ŠŤŦ 

SCPY 157 

ĲƕĽŇĔĽƢȮŠ    

Physics I 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ Šşţ 

SCCH 104 

ŏėĴňĪńŗĺœĮȮš  

General Chemistry II  

ŢȮ&Ţ+ş+ť' 

 

ĺĪĲĽ ŠŨŠ 

SCPY 191 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ  

Introductory Physics Laboratory 

ŠȮ&ş+Ţ-Š' 

 

ĺĪėĴ ŠşŦ 

SCCH 105 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ   

General Chemistry Laboratory  

ŠȮ&ş+Ţ-Š' 

 

ĺĪĝĺ ŠšŠ 

SCBI 121 

ĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ   

General Biology I 

šȮ&š+ş+ţ' 

 

ĺĪĲĽ ŠŤŧ 

SCPY 158 

ĲƕĽŇĔĽƢȮš    

Physics II 

ŢȮ&Ţ+ş+ť' 

 

ĺĪĝĺ Šşš 

SCBI 102 

ĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ  

Biology Laboratory I  

ŠȮ&ş+Ţ+Š' 

 

ĺĪĝĺ Ššš 

SCBI 122 

ĝňĺĺŇĪĵŅĪńŗĺœĮȮš   

General Biology II 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĦ ŠŠŧ 

SCMA 1/6 

ŐėĸėŌĸńĽ  

Calculus 

ŢȮ&Ţ+ş+ť' 

 

ĺĪĝĺ Šşţ 

SCBI 104 

ĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš  

Biology Laboratory II  

ŠȮ&ş+Ţ-Š' 

 

   ĺĪėĦ Šťŧ 

SCMA 166 

ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ  

Ordinary Differential Equation 

ŢȮ&Ţ+ş+ť' 

 

      

 ĶĺĴľĬƞĺĵĔŇĨ šš  ĶĺĴľĬƞĺĵĔŇĨ šŠ 

(ȮŏĮƦĬĶŅĵĺŇĝŅĨƞŀŏĬŊŗŀĚĪňŗŏĶňĵĬĪńŘĚȮšȮĳŅėĔŅĶĻŉĔļŅȮȮŐĨƞĬńĭľĬƞĺĵĔŇĨŏĜıŅŃŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮŏĪƞŅĬńŘĬ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŤŤ 

#ȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļĶŃħńĭȮŠ+ţȮ(ĻĻĳŀȮŠşŢ+Šşť) ĸĚĪŃŏĭňĵĬŏĶňĵĬĨŅĴĶŃħńĭėĺŅĴĽŅĴŅĶĩĕŀĚĬńĔĻŉĔļŅȮĪńŘĚĬňŘľŅĔĬńĔĻŉĔļŅĴňįĸ
ĳŅļŅŀńĚĔķļįƞŅĬĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĸĚŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļŀŊŗĬœħƟĨŅĴĪňŗœĴƞĕńħĔńĭĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ťť 

ĮƖĪňŗȮšȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮŐĸŃȮĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĻĻĳŀȮvvv& 

LAEN vvx& 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĳŅļŅŀńĚĔķļȮ&ľĸńĔĽŌĨĶ' 

Eclcp_jȮEducation English 

(Program) 

ŢȮ&Ţ+ş+ť' 

 

ĻĻĳŀȮvvv 

LAEN vvx 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĳŅļŅŀńĚĔķļȮ&ľĸńĔĽŌĨĶ' 

Eclcp_jȮEducation English 

(Program) 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮšşš 

SCCH 200 

ĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴň 

Essential Skills for Chemist 

šȮ&š+ş+ţ' 

 

ĻĪĽĴȮŠŤŢ 

SHHU 153 

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

Professional Code of Ethics 

šȮ&š+ş+ţ' 

 

ĺĪėĴ šŠŦ 

SCCH 217 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ  

Analytical Chemistry Laboratory  

ŠȮ(ş+Ţ+Š) 

 

ĺĪėĴ šşŢ

SCCH 2.1 

ĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮĽŏĮĔőĪĶŏĴĪĶň 

Spectroscopy and Spectrometry 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ šŠŠ 

SCCH 211 

ŏėĴňĺŇŏėĶŅŃľƢȮŠ  

Analytical Chemistry I  

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ ššţ

SCCH 224 

ŏėĴňŀŇĬĪĶňĵƢȮš  

Organic Chemistry II  

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ ššŢ 

SCCH 223 

ŏėĴňŀŇĬĪĶňĵƢȮŠ  

Organic Chemistry I  

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ šŢš

SCCH 232 

ŏėĴňėĺŀĬĨńĴ 

Quantum Chemistry 

šȮ&š+ş+ţ' 

 

ĺĪėĴ šŢŠ 

SCCH 231 

ěĸĬĻŅĽĨĶƢŏėĴňȮ 

Kinetics 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮšŢŨ 

SCCH 239 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ  

Physical Chemistry Laboratory 

ŠȮ(ş+Ţ+Š) 

 

,,,,,,,,,Ȯxxx 

,,,,,,,,,Ȯxxx 

ĺŇĝŅŏĸŊŀĔŏĽĶňȮ++ 

Free Elective  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮšţŠ 

SCCH 241 

ŏėĴňŀĬŇĬĪĶňĵƢȮŠ 

Inorganic Chemistry I 

ŢȮ&Ţ+ş+ť' 

 

,,,,,,,,,Ȯxxx 

,,,,,,,,,Ȯxxx 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ ++ 

Eclcp_j EducationȮ 

šȮ&š+ş+ţ' 

 

ĺĪĝė šşŢ

SCBC 203 

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮ 

Basic Biochemistry 

ŢȮ&Ţ+ş+ť' 

 

źźźȮxxx 

źźźȮvvv 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ ++ 

Eclcp_j EducationȮ++ 

šȮ&š+ş+ţ' 

 

ĺĪĝė šşţ 

SCBC 204 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  

Biochemistry Laboratory 

ŠȮ(ş+Ţ+Š' 

      

 ĶĺĴľĬƞĺĵĔŇĨ šş  ĶĺĴľĬƞĺĵĔŇĨ ŠŧȮ+ȮšŠ 

& ľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮInter Cultural & Global Awareness Literacy ĔĸŋƞĴĺŇĝŅĳŅļŅȮŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮőħĵ
ĬńĭŏĮƦĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮIntercultural & Global Awareness Literacy  
 

++ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĶŊŀľĴĺħĺŇĝŅŏĜıŅŃȮľĶŊŀľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮĪňŗŏĮƕħĽŀĬŒĬ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵŏĴŊŗŀ

ĬńĭĶĺĴĨĸŀħľĸńĔĽŌĨĶŐĸƟĺȮěŜŅĬĺĬľĬƞĺĵĔŇĨĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟȮĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮ4+1 :ȮľĸńĔĽŌĨĶĺŇĪĵŅ

ĻŅĽĨĶĭńĦĤŇĨȮ(B.Sc.)ȮůȮľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨ (M.M.) ĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĔŅĶ

ěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŤŦ 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔěŜŅĬĺĬŐĨĔĨƞŅĚěŅĔĪňŗĶŃĭŋŒĬŐįĬĔŅĶĻŉĔļŅȮŐĨƞŏĴŊŗŀĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶŐĸƟĺĨƟŀĚœĴƞ

ĬƟŀĵĔĺƞŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ťŧ 

ĮƖĪňŗȮŢȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 
ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĺĪėĴȮŢŠŠ 

SCCH 311 

ŏėĴňĺŇŏėĶŅŃľƢȮš 

Analytical Chemistry 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŢŠŦ 

SCCH 317 

ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 

Instrumental Analysis Laboratory 

šȮ&ş+ť+š' 

ĺĪėĴȮŢšŨ 

SCCH 329 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

Organic Chemistry Laboratory 

šȮ&ş+ť+š' ĺĪėĴȮŢţŧ 

SCCH 348 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

Inorganic Chemistry Laboratory 

ŠȮ(ş+Ţ+Š) 

 

ĺĪėĴȮŢŢŠ 

SCCH 331 

ĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

Equilibria and Thermodynamics 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮŢťŧ 

SCCH 368 

ĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introductory Polymer Laboratory 

ŠȮ(ş+Ţ+Š) 

 

ĺĪėĴȮŢţŠ 

SCCH 34/ 

ŏėĴňŀĬŇĬĪĶňĵƢȮš 

Inorganic Chemistry II 

ŢȮ&Ţ+ş+ť' 

 

źźźȮvvv 

źźźȮvvv 

ĺŇĝŅŏĸŊŀĔŏĽĶň ++ 

Free Elective 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮŢťŠ 

SCCH 361 

ıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introduction to Polymer 

ŢȮ&Ţ+ş+ť' 

 

źźźȮvxx 

źźźȮvxx 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ ++ 

Eclcp_j Education 

šȮ&š+ş+ţ' 

 

źźźȮvvv 

źźźȮvvv 

ĺŇĝŅŏĸŊŀĔŏĽĶň ++ 

Free Elective 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

   ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

      

 ĶĺĴľĬƞĺĵĔŇĨ ŠŦ  ĶĺĴľĬƞĺĵĔŇĨ Šţ 

++ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĶŊŀľĴĺħĺŇĝŅŏĜıŅŃȮľĶŊŀľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮĪňŗŏĮƕħĽŀĬŒĬ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵŏĴŊŗŀ

ĬńĭĶĺĴĨĸŀħľĸńĔĽŌĨĶŐĸƟĺȮěŜŅĬĺĬľĬƞĺĵĔŇĨĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟȮĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮ4+1 :ȮľĸńĔĽŌĨĶĺŇĪĵŅ

ĻŅĽĨĶĭńĦĤŇĨȮ(B.Sc.)ȮůȮľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨ (M.M.) ĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĔŅĶ

ěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔěŜŅĬĺĬŐĨĔĨƞŅĚěŅĔĪňŗĶŃĭŋŒĬŐįĬĔŅĶĻŉĔļŅȮŐĨƞŏĴŊŗŀĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶŐĸƟĺĨƟŀĚœĴƞ

ĬƟŀĵĔĺƞŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŤŨ 

ĮƖĪňŗȮŢȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 
ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 
&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĺĪėĴȮŢŠŠ 

SCCH 311 

ŏėĴňĺŇŏėĶŅŃľƢȮš 

Analytical Chemistry 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŢŠŦ 

SCCH 317 

ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 

Instrumental Analysis Laboratory 

šȮ&ş+ť+š' 

ĺĪėĴȮŢšŨ 

SCCH 329 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

Organic Chemistry Laboratory 

šȮ&ş+ť+š' ĺĪėĴȮŢţŧ 

SCCH 348 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

Inorganic Chemistry Laboratory 

ŠȮ(ş+Ţ+Š) 

 

ĺĪėĴȮŢŢŠ 

SCCH 331 

ĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

Equilibria and Thermodynamics 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮŢťŧ 

SCCH 368 

ĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introductory Polymer Laboratory 

ŠȮ(ş+Ţ+Š) 

 

ĺĪėĴȮŢţŠ 

SCCH 34/ 

ŏėĴňŀĬŇĬĪĶňĵƢȮš 

Inorganic Chemistry II 

ŢȮ&Ţ+ş+ť' 

 

źźźȮvvv 

źźźȮvvv 

ĺŇĝŅŏĸŊŀĔŏĽĶň  

Free Elective 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮŢťŠ 

SCCH 361 

ıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introduction to Polymer 

ŢȮ&Ţ+ş+ť' 

 

ĺĪ,,,,Ȯxxx 

SC,,,, xxx 

ĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 

Elective Course  

šȮ&š+ş+ţ' 

 

źźźȮvvv 

źźźȮvvv 

ĺŇĝŅŏĸŊŀĔŏĽĶňȮ 

Free Elective 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮvxx# 

SCCH vxx# 

ĺŇĝŅŏĸŊŀĔŏėĴňȮĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

Graduate Chemistry Elective Course  

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

      

 ĶĺĴľĬƞĺĵĔŇĨ ŠŦ  ĶĺĴľĬƞĺĵĔŇĨ ŠŢ 

#ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅŒħĔŖœħƟ őħĵĨƟŀĚĮĶŉĔļŅŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔƞŀĬ

ĸĚĪŃŏĭňĵĬȮ(œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU) 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔěŜŅĬĺĬŐĨĔĨƞŅĚěŅĔĪňŗĶŃĭŋŒĬŐįĬĔŅĶĻŉĔļŅȮŐĨƞŏĴŊŗŀĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶŐĸƟĺĨƟŀĚœĴƞ
ĬƟŀĵĔĺƞŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶ 
 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťş 

ĮƖĪňŗȮţȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 
ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĺĪėĴȮţŨŦ

SCCH 497 

őėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮŠ  

Project in Chemistry I 

šȮ&ş+ť+š' ĺĪėĴȮţŨŧ$

SCCH 498$ 

őėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮšȮ&ŏĸŊŀĔŏĶňĵĬ' 

Project in Chemistry II (Elective) 

ţȮ(ş+ŧ+ţ) 

ĺĪėĴȮţŨŤ

SCCH 495 

ĽńĴĴĬŅĪŅĚŏėĴň  

Seminar in Chemistry 

ŠȮ&Š+ş+š' ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

š (š+ş+ţ' 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

   

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

šȮ&š+ş+ţ' 

 

   

      

ĺĪėĴȮţŤŨ** 

SCCH 459** 

İƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ  

Industrial Training 

šȮ(ş+ť+š) ĺĪėĴȮţŤŧ 

SCCH 438 

ĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

Industrial Visits 

ŠȮ&ş+Ţ+Š' 

 

      

 ĶĺĴľĬƞĺĵĔŇĨ ŨȮ+ȮŠŠ  ĶĺĴľĬƞĺĵĔŇĨ ŧȮ- Ũ 

** ĬńĔĻŉĔļŅĪňŗŏĸŊŀĔœĮİƗĔĚŅĬĝƞĺĚĮƕħĳŅėķħŌĶƟŀĬȮĔƞŀĬĕŉŘĬĝńŘĬĮƖĪňŗȮţȮĨƟŀĚĴňĝńŗĺőĴĚİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮŠŧşȮĝńŗĺőĴĚȮĴňĔŅĶěńħĪŜŅĶŅĵĚŅĬĔŅĶİƗĔ

ĮĢŇĭńĨŇĚŅĬȮĴňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮěŉĚěŃĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĝŅĬňŘŒĬĝńŘĬĮƖĪňŗȮţȮœħƟ 
$ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮQAAFȮţŧŨȮĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬȮĞŉŗĚŀĵŌƞŒĬľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮ&ťȮľĬƞĺĵĔŇĨ'ȮĽŅĴŅĶĩ

ĸĚĪŃŏĭňĵĬĺŇĝŅĬňŘŒĬĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶŏĶňĵĬĪňŗȮš 

++ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĶŊŀľĴĺħĺŇĝŅŏĜıŅŃȮľĶŊŀľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮĪňŗŏĮƕħĽŀĬŒĬ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵŏĴŊŗŀ

ĬńĭĶĺĴĨĸŀħľĸńĔĽŌĨĶŐĸƟĺȮěŜŅĬĺĬľĬƞĺĵĔŇĨĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟȮĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮ4+1 :ȮľĸńĔĽŌĨĶĺŇĪĵŅ

ĻŅĽĨĶĭńĦĤŇĨȮ(B.Sc.)ȮůȮľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨ (M.M.) ĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĔŅĶ

ěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 

 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔěŜŅĬĺĬŐĨĔĨƞŅĚěŅĔĪňŗĶŃĭŋŒĬŐįĬĔŅĶĻŉĔļŅȮŐĨƞŏĴŊŗŀĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶŐĸƟĺĨƟŀĚœĴƞ

ĬƟŀĵĔĺƞŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŠ 

ĮƖĪňŗȮţȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 
ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĶľńĽĺŇĝŅ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ľĬƞĺĵĔŇĨ 

&Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅ' 

ĺĪėĴȮţŨţ

SCCH 492 

őėĶĚĚŅĬĺŇěńĵıŇŏĻļĪŅĚŏėĴň  

Special Project in Chemistry I 

ţȮ&ş+Šš+ŧ' ĺĪėĴȮţŨŨ

SCCH 498 

ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

Undergraduate Thesis 

ťȮ(ş+Šŧ+ť) 

ĺĪėĴȮţŨŤ

SCCH 495 

ĽńĴĴĬŅĪŅĚŏėĴň  

Seminar in Chemistry 

ŠȮ&Š+ş+š' ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

š 

 

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

š 

 

   

ĺĪėĴȮxxx 

SCCH xxx 

ĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňȮ 

Chemistry Elective Course  

š 

 

   

      

ĺĪėĴȮvxx# 

SCCH vxx# 

ĺŇĝŅŏĸŊŀĔŏėĴňȮĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

Graduate Chemistry Elective Course  

Ţ    

 

      

 ĶĺĴľĬƞĺĵĔŇĨ ŨȮ+ȮŠš  ĶĺĴľĬƞĺĵĔŇĨ ŧȮ+ȮŠş 

#ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅŒħĔŖœħƟ őħĵĨƟŀĚĮĶŉĔļŅŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔƞŀĬ

ĸĚĪŃŏĭňĵĬȮ(œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU) 

 

ľĴŅĵŏľĨŋ +ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔěŜŅĬĺĬŐĨĔĨƞŅĚěŅĔĪňŗĶŃĭŋŒĬŐįĬĔŅĶĻŉĔļŅ  ŐĨƞŏĴŊŗŀĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶŐĸƟĺĨƟŀĚ

œħƟœĴƞĬƟŀĵĔĺƞŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶ 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťš 

Ţ,Š,ŤȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĶŅĵĺŇĝŅȮ

&Curriculum Mapping): ŐĽħĚŒĬĳŅėįĬĺĔȮţ 

 

 Ţ.Š.ť   ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 Ţ.Š.ť,ŠȮľĴĺħĻŉĔļŅĪńŗĺœĮȮ 

ȮȮȮȮȮ &Š'ȮĶŅĵĺŇĝŅȮĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢȮěŜŅĬĺĬȮŢȮľĬƞĺĵĔŇĨ 
 

ȮȮȮȮȮľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĴĴĻĪȮŠşş    

MUGE 100   

ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

General Education for Human DevelopmentȮ 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŏĮƦĬĭńĦĤŇĨĪňŗŏĮƦĬĴĬŋļĵƢĪňŗĽĴĭŌĶĦƢȮĮĶŃŏħŖĬĽŜŅėńĠĪňŗĴňįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĭĶŇĭĪ

ĕŀĚĨĬŏŀĚȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĻŅĽĨĶƢĨƞŅĚȮŕȮŀĵƞŅĚŏĮƦĬŀĚėƢĶĺĴŏıŊŗŀľŅŏľĨŋĮƤěěńĵĕŀĚĮĶŃŏħŖĬĽŜŅėńĠȮıŌħŐĸŃŏĕňĵĬŏıŊŗŀ

ĽŊŗŀĽŅĶĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵœħƟĨŅĴĺńĨĩŋĮĶŃĽĚėƢȮĶńĭįŇħĝŀĭȮŏėŅĶıėĺŅĴėŇħŏľŖĬĪňŗľĸŅĔľĸŅĵŐĸŃĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮŏĮƦĬįŌƟĬŜŅ

ľĶŊŀĽĴŅĝŇĔĕŀĚĔĸŋƞĴŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴŒĬĔŅĶŏĽĬŀĺŇīňŐĔƟĮƤĠľŅľĶŊŀŐĬĺĪŅĚĔŅĶěńħĔŅĶĮĶŃŏħŖĬĽŜŅėńĠŀĵƞŅĚŏĮƦĬ

ĶŃĭĭĨŅĴľĸńĔĔŅĶĺŇěńĵŏĭŊŘŀĚĨƟĬȮĮĶŃŏĴŇĬįĸĔĶŃĪĭĕŀĚĮĶŃŏħŖĬĽŜŅėńĠĪńŘĚŏĝŇĚĭĺĔŐĸŃĸĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴőħĵŒĝƟ

ĽĨŇŐĸŃĮƤĠĠŅŏıŊŗŀŒľƟŀĵŌƞĔńĭĽńĚėĴŐĸŃīĶĶĴĝŅĨŇœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 

Well-rounded graduates, key issues affecting society and the environment with 

pcqncarȮrmȮmlcŲȮn_prgasj_pȮamlrcvr9Ȯfmjgqrga_jjwȮglrcep_rcbȮilmujcbecȮrmȮgbclrgdwȮrfcȮicwȮd_armpq9Ȯqnc_igleȮ

and writing to target audiences with respect to objectives; being accountable, respecting different 

opinions, a leader or a member of a team and work as a team to come up with a systematic basic 

research-based solution or guidelines to manage the key issues; mindful and intellectual assessment 

of both positive and negative impacts of the key issues in order to happily live with society and nature 

 

   
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŢ 

 (š'ȮĶŅĵĺŇĝŅĔĸŋƞĴĳŅļŅȮěŜŅĬĺĬȮŨȮľĬƞĺĵĔŇĨ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

   

ĻĻĳĪȮŠşş 

LATH 100 

ĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

Art of Using Thai Language in Communication 

ŢȮ&šůšůŤ' 

3 (2-2-5) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵȮĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵŒĬħƟŅĬĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶ

ėŇħȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

The Art of using the Thai language and of speaking, listening, reading, and thinking 

skills for accurate and appropriate communication 

 

ĻĻĳŀ ŠşŢ 

LAEN 103 

ĳŅļŅŀńĚĔķļĶŃħńĭȮŠ 

English Level 1 

ŢȮ&š+š+Ť' 

3Ȯ(2-2-5) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

őėĶĚĽĶƟŅĚœĺĵŅĔĶĦƢȮŐĸŃėŜŅĻńıĪƢĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬ

ĝňĺŇĨĮĶŃěŜŅĺńĬŒĬĸńĔļĦŃĕŀĚĔŅĶĭŌĶĦŅĔŅĶĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļȮĶĺĴĪńŘĚĔĸĵŋĪīƢŒĬĔŅĶŀƞŅĬ

ĭĪėĺŅĴȮĔŅĶŏĕňĵĬŒĬĶŃħńĭĮĶŃőĵėȮĔŅĶĲƤĚŏıŊŗŀěńĭŒěėĺŅĴĽŜŅėńĠȮĔŅĶŀŀĔŏĽňĵĚȮŐĸŃĔŅĶıŌħĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬĶŃħńĭĭĪ

ĽĬĪĬŅ 

English structure, grammar, and vocabulary in the context of the daily language use, 

integration of listening, speaking, reading, and writing skills; reading strategies, sentence writing, listening 

for the gist, pronunciation, and classroom communication 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťţ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĻĻĳŀ Šşţ 

LAEN 104 

ĳŅļŅŀńĚĔķļĶŃħńĭȮš 

English Level 2 

ŢȮ&š+š+Ť' 

3Ȯ(2-2-5) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĻńıĪƢȮĽŜŅĬĺĬȮœĺĵŅĔĶĦƢȮŐĸŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĪŅĚĽńĚėĴĮƤěěŋĭńĬȮĪńĔļŃĔŅĶĽĬĪĬŅŒĬ

ĔĸŋƞĴĵƞŀĵȮĔŅĶĪŜŅĭĪĭŅĪĽĴĴŋĨŇŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĪńĔļŃĔŅĶŏĕňĵĬŒĬĶŃħńĭĵƞŀľĬƟŅȮŐĸŃŏĬŊŘŀľŅĔŅĶŀƞŅĬŐĸŃĔŅĶĲƤĚŏĶŊŗŀĚ

ĨƞŅĚŕ 

Vocabulary, expressions, grammar, and contextualized social language; essential 

communicative skills in small groups; simulations in various situations; writing practice at a paragraph 

level; and reading and listening from various sources 

 

ĻĻĳŀ ŠşŤ 

LAEN 105 

ĳŅļŅŀńĚĔķļĶŃħńĭȮŢ 

English Level 3 

ŢȮ&š+š+Ť' 

3Ȯ(2-2-5) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔĸĵŋĪīƢĪňŗĽŜŅėńĠŒĬĪńĔļŃĔŅĶŒĝƟĳŅļŅĪńŘĚĽňŗȮĔŅĶŀƞŅĬŐĸŃĔŅĶĲƤĚěŅĔŐľĸƞĚĨƞŅĚŕȮĔŅĶıŌħŒĬ

ĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĔŅĶŏĕňĵĬĶŃħńĭĵƞŀľĬƟŅŐĸŃŏĶňĵĚėĺŅĴĽńŘĬŕȮĶĺĴĪńŘĚĪńĔļŃĵƞŀĵȮėŊŀȮœĺĵŅĔĶĦƢȮĔŅĶŀŀĔŏĽňĵĚŐĸŃ

ėŜŅĻńıĪƢȮŏĬƟĬĳŅļŅŀńĚĔķļĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĔŅĶŀƞŅĬŏĝŇĚĺŇĝŅĔŅĶȮŐĸŃŏĬŊŘŀľŅŏĔňŗĵĺĔńĭĽńĚėĴőĸĔ 

Essential strategies for four language skills: reading and listening from various 

sources, speaking in everyday use and writing at a paragraph and short essay level, including sub-skills, 

i.e., grammar, pronunciation, and vocabulary; focusing on English in everyday life and in academic 

pc_bgleȮ_lbȮgqqscqȮclf_lagleȮqrsbclrqŲȮumpjbȮilmujcbec 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŤ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĻĻĳŀ Šşť 

LAEN 106 

ĳŅļŅŀńĚĔķļĶŃħńĭȮţ 

English Level 2 

ŢȮ&š+š+Ť' 

3Ȯ(2-2-5) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĭŌĶĦŅĔŅĶĪńĔļŃĳŅļŅŀńĚĔķļőħĵĔŅĶİƗĔŀƞŅĬĕƞŅĺȮĭĪėĺŅĴĺŇěńĵȮėĺŅĴėŇħŏľŖĬȮŐĸŃŏĬŊŘŀľŅĪŅĚ

ĺŇĝŅĔŅĶŏıŊŗŀėĺŅĴŏĕƟŅŒěŐĸŃėŇħŀĵƞŅĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĨƞŅĚȮŕȮőħĵŏĬƟĬĮĶŃŏħŖĬĞŉŗĚĝƞĺĵŒľƟĬńĔĻŉĔļŅĶŌƟŏĔňŗĵĺĔńĭĽńĚėĴőĸĔȮİƗĔ

ĔŅĶĲƤĚĕƞŅĺȮĔŅĶĭĶĶĵŅĵŐĸŃĽŋĬĪĶıěĬƢěŅĔĽŊŗŀĴńĸĨŇĴňŏħňĵŐĸŃŀŇĬŏĨŀĶƢŏĬŖĨȮĔŅĶĽĬĪĬŅŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĶĺĴĪńŘĚĔŅĶ

İƗĔıŌħŒĬĪňŗĝŋĴĝĬȮĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶĪŜŅĭĪĭŅĪĽĴĴŋĨŇȮİƗĔĔŅĶŏĕňĵĬŏĶňĵĚėĺŅĴĶŌĮŐĭĭőħĵŒĝƟĔŅĶŀƟŅĚŀŇĚŐĸŃ

ĭĶĶĦŅĬŋĔĶĴȮĪńŘĚĬňŘĶĺĴĪńŘĚĔŅĶİƗĔĪńĔļŃĵƞŀĵȮŏĝƞĬȮœĺĵŅĔĶĦƢȮĔŅĶŀŀĔŏĽňĵĚŐĸŃėŜŅĻńıĪƢŒĬĭĶŇĭĪĪňŗŏľĴŅŃĽĴ 

Integrating four English skills by practicing reading news, research articles, 

commentaries, and academic texts, for comprehension and critical thinking, from various sources 

dmasqgleȮmlȮrfcȮgqqscqȮclf_lagleȮqrsbclrqŲȮumpjbȮilmujcbec9Ȯlistening to news, lectures, and speeches 

via multimedia and the Internet; making conversations in various situations including speaking in the 

public, giving oral presentations and making simulations; writing essays in various types using citations 

and references; practicing sub-skills such as grammar, pronunciation, and vocabulary used in 

appropriate contexts 

 

ĻĻĳŀ ŠşŦ 

LAEN 107 

ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı 

Professional English for Business Communication 

Ţ(Ţ-ş-ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĪńĔļŃĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀŒĝƟŒĬīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňıȮĔŅĶŏĕňĵĬŏŀĔĽŅĶŐĸŃĶŅĵĚŅĬĪŅĚīŋĶĔŇěȮ
ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚīŋĶĔŇě ŏĪėĬŇėĔŅĶŏěĶěŅĪŅĚĔŅĶėƟŅȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŀĳŇĮĶŅĵŒĬĪňŗĮĶŃĝŋĴĪŅĚīŋĶĔŇěȮėĺŅĴĶŌƟėĺŅĴ
ŏĕƟŅŒěŒĬŏĶŊŗŀĚīĶĶĴŏĬňĵĴĮĢŇĭńĨŇĔŅĶŏĕƟŅĽńĚėĴ ĪŅĚīŋĶĔŇěŒĬĶŃħńĭĽŅĔĸȮĻňĸīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶħŜŅŏĬŇĬīŋĶĔŇě 

Professional English skills for communicating in business; writing business documents 

and reports; business negotiation techniques; communications and discussions in business meetings; 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťť 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

knowledge and comprehension in the international business socializing etiquettes; business moralities 

and ethics 

 

 

ĻĻĳŀ Šşŧ 

LAEN 108 

ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĪŜŅĽŜŅĶĺěȮ 

English for Conducting Surveys 

Ţ(Ţ-ş-ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶĪŜŅĽŜŅĶĺěȮĪńĔļŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶĪŜŅĽŜŅĶĺěȮĔŅĶĪŜŅĽŜŅĶĺě
ŏĮƦĬĪňĴ 

Basic principles in conducting surveys; communicative English skills for conducting 

surveys; collaboratively conducting surveys 

 

ĻĻĳŀȮŠşŨ 

LAEN /.7 

ĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ 

English for Digital Communication Skills 

Ţ(Ţ-ş-ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĪńĔļŃĳŅļŅŀńĚĔķļŏĝŇĚĭŌĶĦŅĔŅĶĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŐĸŃŀĚėƢėĺŅĴĶŌƟĽŜŅėńĠŏıŊŗŀ
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃĔŅĶĶƞĺĴĚŅĬĶŃľĺƞŅĚĺńĥĬīĶĶĴőħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĵŋėőĸĔŅĳŇĺńĨĬƢȮŐĬŃĬŜŅŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ėĺŅĴŏĕƟŅŒěŐĸŃĔŅĶŒĝƟĽŊŗŀħŇěŇĪńĸȮĔŅĶŏĮƦĬıĸŏĴŊŀĚħŇěŇĪńĸŐĸŃĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮ21 ŒĬĭĶŇĭĪĪňŗĴňĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀ
ĔŅĶĽŊŗŀĽŅĶȮŒĝƟĪńĔļŃĔŅĶŏĶňĵĬŏıŊŗŀĔŅĶŒĝƟŏĸŊŀĔĽĶĶȮĮĶŃŏĴŇĬŐĸŃĽĶƟŅĚŏĬŊŘŀľŅľĶŊŀĽŊŗŀħŇěŇĪńĸŒĬĶŌĮŐĭĭĨƞŅĚŕȮĽŜŅľĶńĭĔŅĶ
ĽŊŗŀĽŅĶ ŏĮƦĬĳŅļŅŀńĚĔķļŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵœħƟ  

Integrated communicative language skills, i.e. speaking, listening, reading and writing, 

and knowledge necessary for the effective intercultural communication and collaboration using the 

digital technology in the globalized world; introducing and applying the interdisciplinary digital literacy, 

the digital citizenship, and the 21st century skills in English-speaking contexts; demonstrating study skills 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŦ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

in using, selecting, evaluating and creating the digital content in various forms for the university-level 

communication in English 

 

    

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŧ 

 &Ţ'ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠȮěŜŅĬĺĬȮŠŧȮľĬƞĺĵĔŇĨ 

 - ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĨŅĴĔĸŋƞĴȮLiteracyȮĨƞŀœĮĬňŘŒľƟėĶĭĪńŘĚȮťȮLiteracies ĶĺĴŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮŠŧȮľĬƞĺĵ

ĔŇĨȮőħĵľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮInter Cultural & Global Awareness Literacy ĔĸŋƞĴĺŇĝŅĳŅļŅŀĵƞŅĚ

ĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮőħĵĽŅĴŅĶĩĬńĭŏĮƦĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮIntercultural & Global Awareness LiteracyȮœħƟ 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĔĸŋƞĴȮMU Literacy 
ĻĻĻĻȮŠŦŧ 

LALA /56 

ıŋĪīĴĦĤĸĻŉĔļŅȮ 

Phutthamonthon Studies 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ŐĬĺėŇħŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬĔŅĶĻŉĔļŅĝŋĴĝĬȮıńĥĬŅĔŅĶĕŀĚĝŋĴĝĬŒĬıŊŘĬĪňŗŀŜŅŏĳŀıŋĪīĴĦĤĸȮ

ĮĶŃŏıĦň ĺńĥĬīĶĶĴȮĔŅĶŐıĪĵƢıŊŘĬĭƟŅĬȮŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĪŇĻĪŅĚŐĸŃŐĬĺőĬƟĴŒĬĔŅĶĻŉĔļŅıŊŘĬĪňŗŀŜŅŏĳŀıŋĪīĴĦĤĸ 

Concepts and theoretical notions in the study of a community; the community 

development in Salaya districts, local tradition, culture, and medicine; economy and society 

 

ĔĸŋƞĴȮHealth Literacy 
ĳĔĪıȮŠşŠ 

PYGE /./ 

ĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 

Herbs in Daily Life 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ľĸńĔıķĔļĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮŀŅľŅĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĽĴŋĬœıĶĽŅīŅĶĦĽŋĕĴŌĸ

ģŅĬȮĵŅĽŅĴńĠĮĶŃěŜŅĭƟŅĬŐįĬőĭĶŅĦȮŐĸŃįĸŇĨĳńĦĤƢěŅĔĽĴŋĬœıĶĪňŗıĭĭƞŀĵŒĬĶƟŅĬĕŅĵĵŅȮĺŇīňĔŅĶŏĸŊŀĔŒĝƟĽĴŋĬœıĶȮ

įĸŇĨĳńĦĤƢĽŋĕĳŅıěŅĔĽĴŋĬœıĶȮŐĸŃĵŅĽĴŋĬœıĶȮĪňŗĮĸŀħĳńĵŐĸŃĴňėŋĦĳŅıŒĬĔŅĶħŌŐĸĽŋĕĳŅıŏĭŊŘŀĚĨƟĬȮĔŅĶŏĨĶňĵĴ

įĸŇĨĳńĦĤƢĽĴŋĬœıĶŀĵƞŅĚĚƞŅĵ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ťŨ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

Basic principles of pharmaceutical botany, herbal food and cosmetics in the daily life, 

herbal medicines used in the primary health care and common herbal products in drugstores; using 

herbal drugs and health supplements; preparations of some herbal formulations 

   

   

   

ĺĔĻĪȮŠťŠ 

SPGE 161 

ĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 
Social Dance for Health 

šȮ&Š+š+Ţ' 

0Ȯ(1-2-3) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĸňĸŅĻŏıŊŗŀĽŋĕĳŅıȮŏěĨėĨŇŒĬĔŅĶŏĶňĵĬȮĔŅĶİƗĔĞƟŀĴȮĪńĔļŃıŊŘĬģŅĬĸňĸŅĻěńĚľĺŃĭňĔŇĬȮĺŀĸĞƢȮėŇĺĭńĬ+ĶŋĴ

ĭƟŅȮĝƞŅȮĝƞŅȮĝƞŅȮĔġĔĨŇĔŅĴŅĶĵŅĪȮŐĸŃėĺŅĴĮĸŀħĳńĵ 

Social Dance for health; Attitude in training practice basic skills; Beguine, Waltz, Cuban-

Rumba, Cha Cha Cha, rules and regulations safety 

 
ĺĔĻĪȮŠťŤ 

SPGE 163 

ŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı 
Aerobic for Health 

šȮ&Š+š+Ţ' 

0Ȯ(1-2-3) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŏĨƟĬŐŀőĶĭŇĔŐĭĭĴŅĨĶģŅĬȮĭŋėĸŇĔĳŅıȮĔŅĶĭŅħŏěŖĭŐĸŃėĺŅĴĮĸŀħĳńĵ 

Standard aerobic dancing; personality; injuries and safety 

 

ĔĸŋƞĴȮScience and Environmental Literacy 
ĺĪĻĪȮšŧşȮ 

SCGE 280 

ĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮ 

Enjoyable Plant Propagation 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ œĴƞĴň  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ŧş 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

Prerequisite none 

ĮĶŃőĵĝĬƢĕŀĚĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮĪķļġňŐĸŃĔĶŃĭĺĬĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶ

ĕĵŅĵıńĬīŋƢĔńĭıŊĝŐĨƞĸŃĝĬŇħȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŏĮƦĬĔĸŋƞĴȮĔŅĶħŌŐĸĶńĔļŅıŊĝľĸńĚĔŅĶĕĵŅĵıńĬīŋƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

Benefits of plant propagation; theories and procedures, suitable propagation methods; 

group problem solving, nursery for newly propagated plants, applications 

 

 

 

 

 

ĽĴĽėȮŠŨŢȮ 

SHSS /71 

ĬĺńĨĔĶĶĴŏıŊŗŀĽŇŗĚŐĺħĸƟŀĴȮ 

Innovation for Better Environment 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŐĽĺĚľŅįĸĮĶŃőĵĝĬƢĨŅĴŒěĝŀĭĕŀĚĴĬŋļĵƢȮĽƞĚįĸŒľƟőĸĔĕŀĚŏĶŅŀĵŌƞŒĬĳŅĺŃĺŇĔķĨȮĮƤĠľŅ

ĽŇŗĚŐĺħĸƟŀĴĪňŗĮĶŅĔĢŒľƟŏľŖĬĪńŗĺőĸĔȮŀŅĪŇȮĮƤĠľŅĕĵŃĴŌĸİŀĵȮĮƤĠľŅőĸĔĶƟŀĬȮŐĸŃĮƤĠľŅĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮĵƞŀĴĭƞĚĭŀĔ

ĩŉĚĔŅĶĕŅħĽĴħŋĸĕŀĚĽńĚėĴȮŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴĨŅĴŐĬĺĪŅĚĔŅĶıńĥĬŅĕŀĚĽľĮĶŃĝŅĝŅĨŇȮĨƟĬŏľĨŋĽƞĺĬľĬŉŗĚĴŅěŅĔ

ĔŅĶœĴƞĶńĭĶŌƟŒĬėĺŅĴŏĮƦĬěĶŇĚĕŀĚőĸĔȮĔŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŏĝŊŗŀĴőĵĚ

ĔńĭŐĬĺėŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮěŉĚŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶħŌŐĸĶńĔļŅĽŇŗĚŐĺħĸƟŀĴŏĭŊŘŀĚĨƟĬȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔĶŃĭĺĬĔŅĶ

ĪħĸŀĚėŇħȮŀŀĔŐĭĭȮŐĸŃĸĚĴŊŀĪŜŅĬĺńĨĔĶĶĴĪňŗŏĔňŗĵĺĔńĭįĸŇĨĳńĦĤƢŏıŊŗŀĶńĔļŅĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĚƞŅĵŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮěŃĝƞĺĵ

ĽĶƟŅĚĔŅĶĶńĭĶŌƟŏĜıŅŃĨĬȮŐĸŃĮĶŃĽĭĔŅĶĦƢĨĶĚŒĬĔŅĶĝƞĺĵħŌŐĸĶńĔļŅĽŇŗĚŐĺħĸƟŀĴŀňĔŐĬĺĪŅĚľĬŉŗĚ 

Humans are over-using the natural resources of the planet and cause environmental 

crisis. Widespread worse situation in the world such as waste, global warming and disaster are caused 

of social-economic-environment imbalances, according to the concept of United Nation. One of the 

vital roots was people lacked the world phenomenal realness perception. Thus, the basic 

understanding of natural resources efficient use with sustainable development concept raised 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŦŠ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

nurturing the environment. Learning through thinking, design and doing process with easily making 

innovation for environment in daily life generate individual point of view and direct experience to 

help better environment 
 

 

ĺĪĻĪȮŠŠş    

SCGE 110 

ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

Chemistry and Modern Lifestyle 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĺŇĪĵŅĻŅĽĨĶƢĕŀĚŀŅľŅĶȮįĸŇĨĳńĦĤƢĽĴŋĬœıĶŐĸŃĽŅĶĽĔńħīĶĶĴĝŅĨŇȮŏĺĝĽŜŅŀŅĚŐĸŃŀŅľŅĶŏĽĶŇĴȮŏĽƟĬŒĵ

ŐĸŃĽŇŗĚĪŀȮĺńĽħŋĜĸŅħŐĸŃıŀĸŇŏĴŀĶƢȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 

Food science; herbal products and natural extracts; cosmetics and supplementary 

food; fibre and textiles; smart materials and polymer; environment; presentations 

 

 

ĺĪĻĪȮŠŠŠ    

SCGE 111 

ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

Molecular Gastronomy 

Ţ &Ţ+ş+ť' 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴĮĸŀħĳńĵŒĬŀŅľŅĶȮĲƕĽŇĔĽƢŐĸŃŏėĴňĕŀĚŀŅľŅĶŐĸŃĬŘŜŅȮĔŅĶĪŜŅŀŅľŅĶŐĭĭħńŘĚŏħŇĴȮŏĪėĬŇėŐĸŃ

ŀŋĮĔĶĦƢŒĬėĶńĺĽĴńĵŒľĴƞȮŀŅľŅĶěŅĔĽńĨĺƢŐĸŃıŊĝȮĽŌĨĶŒĬĔŅĶĪŜŅŀŅľŅĶĪňŗŏĮƦĬĬĺńĨĔĶĶĴ 

Food safety; the physics and chemistry of food and water; traditional cooking; 

techniques and equipment in the modernist cuisine; food from animals and plants; innovative recipes 

   

***ĺĪĻĪȮŠŠŢ   

***SCGE 113 

ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňȮŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

Chemical Safety and Management 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ œĴƞĴň  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ŧš 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

Prerequisite none 

ľĸńĔĔŅĶŐĸŃĪķļġňŏĔĵĺĔńĭĺńĨĩŋŀńĬĨĶŅĵŐĸŃĔŅĶĸħėĺŅĴŏĽňŗĵĚĨƞŀŀńĬĨĶŅĵȮėĺŅĴŏĮƦĬŀńĬĨĶŅĵĕŀĚ

ĽŅĶŏėĴňȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĺńĨĩŋŀńĬĨĶŅĵȮĔŅĶěńħŐĵĔŏĔŖĭĺńĨĩŋŀńĬĨĶŅĵȮĔŅĶĕĬĽƞĚĺńĨĩŋŀńĬĨĶŅĵȮĔŅĶěńħĔŅĶĔŅĔĕŀĚŏĽňĵ

ŀńĬĨĶŅĵȮĶŃĭĭěńħĔŅĶħƟŅĬĮƚŀĚĔńĬĳńĵȮĔŅĶĶŃĚńĭŀŋĭńĨŇŏľĨŋȮıĶŃĶŅĝĭńĠĠńĨŇĺńĨĩŋŀńĬĨĶŅĵȮŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

Basic principles and theory concerning hazardous substances and how to reduce 

hazard risk, hazard of chemicals, classification of hazardous substances, storage of hazardous 

substances, hazardous substance transportation, hazardous waste treatment, security system 

management, accident suspension, hazardous substance act and related law 

 

 

 

 

 

 

 

 

 

 

ĔĸŋƞĴȮIntercultural & Global Awareness Literacy 
ĻĻĳŀȮŠŢť  

LAEN 136 

ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ 

Reading and Writing English for Communication 

ŢȮ&Ţ+ş+ť' 

3Ȯ(3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĔŅĶŀĳŇĮĶŅĵȮĺńěĬĔĶĶĴȮĔŅĶĨňėĺŅĴŐĸŃĺŇŏėĶŅŃľƢ

ĕƟŀėĺŅĴěŅĔĔŅĶĽĬĪĬŅȮĔŅĶĭĶĶĵŅĵŐĸŃĔŅĶŀŅĬĕƟŀėĺŅĴĪŅĚĺŇĝŅĔŅĶȮĕƞŅĺĽŅĶȮĶŅĵĚŅĬĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕ 

***ȮŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŦŢ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

Reading and writing of different contexts: discussion, discourses, dialogue 

interpretationȮand analysis, lectures, academic texts, news, and reports 

 

ĻĻĳŀȮššš 

LAEN 222 

ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

Effective Presentations in English 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĽŅĕŅĺŇĝŅĨƞŅĚŕȮőħĵŒĝƟĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮĔŅĶŒľƟĕƟŀĴŌĸ

ŀĵƞŅĚĝńħŏěĬȮĬƞŅĽĬŒěȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮĳŅļŅĪňŗŒĝƟŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮĔŅĶĭĶĶĵŅĵĕƟŀĴŌĸĪŅĚĽĩŇĨŇȮĔĸĵŋĪīƢŒĬĔŅĶ

ĬŜŅŏĽĬŀȮŐĸŃĪńĔļŃĔŅĶĺŇěńĵĞŉŗĚĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

Npcqclr_rgmlȮqigjjqȮglȮrfcȮqrsbclrqŲȮdgcjbqȮmdȮqrsbwȮsqgleȮ_nnpmnpg_rcȮ_lbȮ_aasp_rcȮ

English; clear delivery of the message; interesting and effective language use; language for statistics 

description; presentation strategies and research skills enhancing life-long learning 

 

 

 

 

 

 

 

 

 

 

ĻĻĳŀȮššŢ 

LAEN 223 

ĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢ 

Situation-Based Communicative English 

šȮ&š+ş+ţ' 

0Ȯ(2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ œĴƞĴň  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ŧţ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

Prerequisite none 

ĔŅĶİƗĔĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĪńŘĚ

ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃŒĬĽŅĕŅĺŇĝŅĕŀĚĬńĔĻŉĔļŅȮ ĔŅĶĽŊŗŀĽŅĶħĺĵĔŅĶŏĕňĵĬŀĵƞŅĚŏľĴŅŃĽĴȮĔŅĶŏĕňĵĬŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴ

ıĶƟŀĴŒľƟĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬœħƟŀĵƞŅĚėĸƞŀĚŐėĸƞĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

Practicing listening, speaking, reading, and writing skill relevant to different situations 

inȮboth the daily life and in studentsŲȮfields of studies; writing skills and preparing students forȮdoing 

conducting presentations fluently and efficiently 

   

ĻĻĳŀȮšťŤ 

LAEN 265 

ĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļŏĝŇĚĺŇěŅĶĦƢ 

Critical English Reading Skills and Strategies 

ŢȮ&Ţ+ş+ť' 

3Ȯ(3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶĪĭĪĺĬĪńĔļŃĔŅĶŀƞŅĬĪňŗœħƟŏĶňĵĬĴŅŐĸƟĺŒĬĺŇĝŅĳŅļŅŀńĚĔķļĶŃħńĭıŊŘĬģŅĬȮĔŅĶĭŌĶĦŅĔŅĶ

ĶŃľĺƞŅĚĪńĔļŃĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬŐĸŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢĺŇěŅĶĦƢȮĔŅĶěńħĮĶŃŏĳĪĭĪŀƞŅĬȮĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěŏĶŊŗŀĚĪňŗŀƞŅĬȮ

ĺńĨĩŋĮĶŃĽĚėƢȮŏěĨĬŅĶĴĦƢȮŐĸŃĬŘŜŅŏĽňĵĚĕŀĚįŌƟŏĕňĵĬȮőħĵĨňėĺŅĴěŅĔĳŅļŅŐĸŃŏĬŊŘŀľŅȮĔŅĶŐĵĔŐĵŃĶŃľĺƞŅĚĕƟŀŏĪŖěěĶŇĚŐĸŃ

ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŏĕňĵĬ 

A revision of essential reading skills covered in English I and English II, namely 

skimming, scanning, reading for main ideas and specific information; the integration of reading, writing, 

and critia_jȮrfgligleȮqigjjq9Ȯaj_qqgdwgleȮrfcȮl_rspcȮmdȮrcvrq9ȮpcamelgxgleȮ_srfmpqŲȮnspnmqcȮglajsbgleȮgldcppgleȮ

a basis for choice of language and content; understanding tone and persuasive elements; recognizing 

bias 

 

 

 

 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŦŤ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 

ĔĸŋƞĴȮCivic Literacy 
ĽĴĴĬȮŠŤŢ 

SHHU 153 

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

Professional Code of Ethics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴľĴŅĵŐĸŃĕŀĭŏĕĨĕŀĚěĶŇĵĻŅĽĨĶƢĺŇĝŅĝňıȮ ėĺŅĴľĴŅĵĕŀĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦȮ

ėĺŅĴľĴŅĵŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĺŇĝŅĝňıȮĴőĬĪńĻĬƢŐĸŃĪķļġňěĶŇĵĮĶńĝĠŅŒĬěĶŇĵīĶĶĴĺŇĝŅĝňıȮěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦ

ĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬńĔĻŉĔļŅȮŐĸŃėŜŅĽŀĬĪŅĚĻŅĽĬŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĪŜŅĚŅĬŒĬĭĶŇĭĪĺŇĝŅĝňı 

Meanings and scope of professional ethics; meanings of ethics and code of ethics; 

meanings and components of profession; moral philosophical concepts and theories in professional 

ethics; ethics and code of ethics related to students; and religious doctrines related to working in the 

professional contexts 

   

ĽĴĴĬȮŠťŠ 

SHHU 161 

ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 

Group Dynamics and Teamwork 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴľĴŅĵĕŀĚıĸĺńĨĔĸŋƞĴȮīĶĶĴĝŅĨŇȮĮĶŃŏĳĪĕŀĚĔĸŋƞĴȮŐĸŃıķĨŇĔĶĶĴĔĸŋƞĴȮĔŅĶıńĥĬŅĪňĴȮĔŅĶ

ĪŜŅĚŅĬŏĮƦĬĪňĴȮĳŅĺŃįŌƟĬŜŅĔĸŋƞĴȮĔŅĶĽŊŗŀĽŅĶĕŀĚĔĸŋƞĴȮĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚĕŀĚĔĸŋƞĴȮěĶŇĵīĶĶĴŐĸŃĴŅĶĵŅĪĕŀĚĔĸŋƞĴ 

Meaning of group dynamics; nature, types of group and group behavior; team 

development; teamwork; group leadership; group communication; management of group conflict; group 

ethics and manners 

 

 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ŧť 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

 

 

 

 

 

ĔĸŋƞĴȮFinance and Management Literacy 

ĽĴĻļȮŠŢŢ 

SHED 133 

ĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇěĕĬŅħŏĸŖĔ 

Marketeer for a Small Business 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪķļĢňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĨĸŅħȮĔŅĶŏĮƦĬŏěƟŅĕŀĚīŋĶĔŇěĕĬŅħŏĸŖĔȮľĸńĔĔŅĶĺŅĚŐįĬ

īŋĶĔŇěȮĔŅĶŒĝƟĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏĪėĬŇėĔŅĶĽŊĭėƟĬȮĺŇŏėĶŅŃľƢĽŅĶĽĬŏĪĻŏıŊŗŀŒĝƟĽŊŗŀŀŀĬœĸĬƢȮ

ŏĪėĬŇėĔŅĶŀŀĔŐĭĭĬĺńĨĔĶĶĴĽŇĬėƟŅŐĸŃĭĶŇĔŅĶȮŏĪėĬŇėĔŅĶŀŀĔŐĭĭĔŅĶĨĸŅħŐĸŃĮĶŃĝŅĽńĴıńĬīƢȮĔŅĶĽĶƟŅĚĨƟĬŐĭĭ

īŋĶĔŇěĕĬŅħŏĸŖĔȮŀĚėƢĮĶŃĔŀĭŒĬĔŅĶŏĮƦĬŏěƟŅĕŀĚīŋĶĔŇěĕĬŅħŏĸŖĔȮėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅȮėĺŅĴĜĸŅħĪŅĚŀŅĶĴĦƢȮ

ıķĨŇĔĶĶĴĔŅĶėŇħĭĺĔĪňŗŏľĴŅŃĽĴȮŐĸŃĔŅĶĪŜŅĔŅĶĨĸŅħŐĭĭĔŀĚőěĶ 

Basic knowledge and principles of marketing and small business founders; concepts 

of business plan and self-learning with innovations; information retrieval and analysis for the social 

media; techniques for innovation design of products and services; Techniques for marketing and 

advertising; development of small business prototype; elements of being ownership; value of 

leadership; Emotional Intelligence; positive thinking behaviors and wellness; forms of Guerrilla Marketing 

 

ĽĴĽėȮŠšŢ 

SHSS 123 

ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶĽŜŅľĶńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸ 

Decision Making in Management for Entrepreneurship in the Digital 

Age 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŦŦ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸȮŐĬĺőĬƟĴ

ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĽńĚėĴŒĬĵŋėħŇěŇĪńĸȮŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇėĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶȮĔŅĶĭĶŇľŅĶŏĺĸŅĕŀĚ

įŌƟĮĶŃĔŀĭĔŅĶȮėĺŅĴĜĸŅħĶŌƟĪŅĚħŇěŇĪńĸĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮĮƤĠľŅŐĸŃŀŋĮĽĶĶėĕŀĚĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŒĬĵŋėħŇěŇĪńĸȮ

ĔĶĦňĻŉĔļŅĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋė

ħŇěŇĪńĸȮěĶŇĵīĶĶĴĪŅĚĔŅĶĭĶŇľŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸȮŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸŐĸŃŐįĬ

īŋĶĔŇě 

Knowledge and understanding about decision making in management; 

entrepreneurship in the Digital Age; trends and changes of society in the Digital Age; tools and 

techniques for decision making in management; time management for entrepreneurs; digital literacy for 

clrpcnpclcspq9Ȯnpm`jckqȮ_lbȮm`qr_ajcqȮmdȮclrpcnpclcspqfgn9Ȯa_qcqȮqrsbgcqȮmdȮclrpcnpclcspqŲȮbcagqgmlȮ

making in the Digital Age, related laws for entrepreneurship in the Digital Age; ethics in the administration 

of entrepreneurs in the Digital Age and entrepreneurship designs in the Digital Age and business plans 

 

(*ĺĪĻĪȮŠŠš  

(*SCGE 112  

ŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

The Secret Sauce to Become an Entrepreneur  

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

őĸĔĕŀĚīŋĶĔŇěŐľƞĚŀĬŅėĨȮĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭėĺŅĴėŇħȮįŊĬįƟŅŐĭĭěŜŅĸŀĚĪŅĚīŋĶĔŇěȮĔŅĶėƟĬľŅ

ĽŇĪīŇĭńĨĶȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭīŋĶĔŇěȮĔŅĶŏĚŇĬ 

The world of future business; design thinking process; business model canvas; patent 

search; laws related to business; finance 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ŧŧ 

š)  ȮľĴĺħĺŇĝŅŏĜıŅŃȮ 

š,ŠȮĺŇĝŅŐĔĬ 

+ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĦȮŠŠŧ 

SCMA 1/6 

ŐėĸėŌĸńĽ 

Calculus 

ŢȮ(Ţ+ş+ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĸŇĴŇĨȮĳŅĺŃĨƞŀŏĬŊŗŀĚȮĬŇĵŅĴŐĸŃĽĴĭńĨŇĕŀĚŀĬŋıńĬīƢȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬıňĝėĦŇĨȮĲƤĚĔƢĝńĬĸŀĔŅĶŇĪŉĴ 

ĲƤĚĔƢĝńĬŏĸĕĝňŘĔŜŅĸńĚȮĲƤĚĔƢĝńĬĨĶňőĔĦĴŇĨŇȮĲƤĚĔƢĝńĬĨĶňőĔĦĴŇĨŇįĔįńĬȮĲƤĚĔƢĝńœŁŏıŀĶƢőĭĸŇĔŐĸŃĲƤĚĔƢĝńĬœŁŏıŀĶƢőĭĸŇĔįĔįńĬȮĔŅĶľŅ

ŀĬŋıńĬīƢőħĵĮĶŇĵŅĵȮŀĬŋıńĬīƢŀńĬħńĭĽŌĚ įĸĨƞŅĚŏĝŇĚŀĬŋıńĬīƢȮĔŅĶĮĶŃĵŋĔĨƢĔŅĶľŅŀĬŋıńĬīƢȮĶŌĮŐĭĭĵńĚœĴƞĔŜŅľĬħŐĸŃľĸńĔŏĔĦĤƢőĸ

ĮƖĨŅĸ ĮĢŇĵŅĬŋıńĬīƢŐĸŃĔŅĶľŅĮĶŇıńĬīƢȮŏĪėĬŇėĔŅĶľŅĮĶŇıńĬīƢȮĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭȮĔŅĶĮĶŃĵŋĔĨƢĔŅĶľŅĮĶŇıńĬīƢ ĸŜŅħńĭŀĬńĬĨƢ

ŐĸŃŀĬŋĔĶĴŀĬńĬĨƢȮĲƤĚĔƢĝńĬĕŀĚľĸŅĵĨńĺŐĮĶȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮįĸĨƞŅĚŏĝŇĚ

ŀĬŋıńĬīƢĶĺĴŐĸŃŀĬŋıńĬīƢĶĺĴ 

Limits; continuity; definition and properties of derivatives;  derivatives of algebraic 

functions, logarithmic functions, exponential functions, trigonometric functions, inverse trigonometric 

functions, hyperbolic functions and inverse hyperbolic functions; implicit differentiation; higher-order 

derivatives; differentials; applications of differentiation; indeterminate forms and l'Hospital's rule; 

antiderivatives and integration; techniques of integration; improper integrals; applications of integration; 

infinite sequences and series;   functions of several variables; limits and continuity of functions of several 

variables; partial derivatives; total differentials and total derivatives 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŦŨ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĦȮŠťŧ 

SCMA 166 

ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

Ordinary Differential Equations 

ŢȮ(Ţ+ş+ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŐĬŃĬŜŅĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĽƟĬŀńĬħńĭľĬŉŗĚȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢœĴƞŏĝŇĚ

ŏĽƟĬŀńĬħńĭľĬŉŗĚȮĔŅĶĮĶŃĵŋĔĨƢĽĴĔŅĶŀńĬħńĭľĬŉŗĚȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĽƟĬŀńĬħńĭĽŀĚȮĔŅĶĮĶŃĵŋĔĨƢĽĴĔŅĶŀńĬħńĭĽŀĚȮĽĴĔŅĶ

ŏĝŇĚŏĽƟĬŀńĬħńĭĽŌĚȮĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬȮŏĴĪĶŇĔĞƢħňŏĪŀĶƢĴŇŐĬĬĨƢ 

An introduction to ordinary differential equations; linear first order differential 

equations; nonlinear first order differential equations; applications of fist order equations; second order 

linear equations; applications of second order equations; higher order linear equations; system of linear 

equations; matrices; determinants 
 

 

+ȮĔĸŋƞĴĺŇĝŅŏėĴň 

 

ĺĪėĴȮŠşŢ    

SCCH 103    

ŏėĴňĪńŗĺœĮ Š 

General Chemistry I 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĪķļġňıńĬīŃŏėĴňȮŏėĴňĕŀĚīŅĨŋŒĬľĴŌƞľĸńĔŐĸŃŐĪĶĬĞŇĝńĬȮŏėĴň

ŀŇĬĪĶňĵƢȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴňĽŇŗĚŐĺħĸƟŀĴȮ 

Stoichiometry; atomic structure; chemical bonding theory; representative and transition 

metal elements; organic chemistry; nuclear chemistry; environmental chemistry 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧş 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮŠşţ    

SCCH 104    

ŏėĴňĪńŗĺœĮ š 

General Chemistry II 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ŀŋĦľıĸĻŅĽĨĶƢŏėĴňȮěĸĬĻŅĽĨĶƢŏėĴňȮĽĴħŋĸŏėĴňȮĽĴħŋĸœŀŀŀĬȮœĲĲƚŅŏėĴňȮŐĔƠĽȮĕŀĚŏľĸĺȮŐĸŃĕŀĚŐĕŖĚ 

Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium; 

electrochemistry; gas, liquid, and solid 

 

ĺĪėĴȮŠşŦ    

SCCH 105    

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

General Chemistry Laboratory 

ŠȮ&ş+Ţ+Š' 

/Ȯ&.+1+/' 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ŏĪėĬŇėĪńŗĺœĮĪŅĚŏėĴňȮŐĸŃĔŅĶĪħĸŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅŒĬĺŇĝŅŏėĴňĪńŗĺœĮ:ȮŀŋĦľŏėĴňȮěĸĬĻŅĽĨĶƢ

ŏėĴňȮœĲĲƚŅŏėĴňȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀĬŇĬĪĶňĵƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦȮĮĢŇĔŇĶŇĵŅĔĶħŏĭĽŐĸŃĔŅĶ

œĪŏĪĶĨȮĕŀĚŐĕŖĚȮŐĸŃĔŅĶěŜŅĸŀĚőĴŏĸĔŋĸ ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮĔŅĶİƗĔĪńĔļŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 

General techniques in chemistry and experiments related to lectures in general 

chemistry: thermochemistry; chemical kinetics; electrochemistry; synthesis of organic compounds, 

synthesis of inorganic compound; quantitative analysis, acid-base reaction and titration; solid state; and 

molecular modeling; practicing communication skills in chemistry; practicing teamwork skills  

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŠ 

- ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ  

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪĝĺȮŠşš    

SCBI 102    

ĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ 

Biology Laboratory I 

ŠȮ&ş+Ţ+Š' 

/Ȯ&.+1+/' 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢ ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőĴŏĸĔŋĸȮŏĬŊŘŀŏĵŊŗŀıŊĝŐĸŃĽńĨĺƢȮ

ĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĻŅĽĨĶƢŏĝŇĚĮĶŃĝŅĔĶȮĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴ 

Microscopy, cell structure and function, movement of molecules, plant and animal 

tissue; cell division, genetics and population genetics, ecology, and behaviors 

 

ĺĪĝĺȮŠşţ    

SCBI 102    

ĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš 

Biology Laboratory II 

ŠȮ&ş+Ţ+Š' 

/Ȯ&.+1+/' 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨŒĬŀŅĦŅěńĔĶőĴŏĬŀĶŅȮőĮĶĨŇĽĨŅȮĲƤĚœěȮıŊĝȮŐĸŃĽńĨĺƢȮĔŅĶĽĶƟŅĚ

ŏĞĸĸƢĽŊĭıńĬīŋƢȮŐĸŃȮĔŅĶŏěĶŇĠĕŀĚĨńĺŀƞŀĬȮĶŃĭĭĮĶŃĽŅĪȮŐĸŃȮĔŅĶĶńĭėĺŅĴĶŌƟĽŉĔȮĔŅĶľŅĵŒěŐĸŃȮĔŅĶœľĸŏĺňĵĬĕŀĚŏĸŊŀħ 

The diversity of monera, protest, fungi, plants and animals, gametogenesis and 

embryo development; the nervous system and sensory system, the respiratory and circulatory system 

 

ĺĪĝĺȮŠšŠ    

SCBI 121    

ĝňĺĺŇĪĵŅĪńŗĺœĮ Š 

General Biology I 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴľĸŅĔľĸŅĵĕŀĚėŅĶƢĭŀĬŀŃĨŀĴŐĸŃőĴŏĸĔŋĸĕŀĚĽŇŗĚĴňĝňĺŇĨȮıĸńĚĚŅĬĩƞŅĵőŀĬĽŌƞĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĔŅĶ

ěńħĸŜŅħńĭĕŀĚŏĞĸĸƢȮĔŅĶľŅĵŒěŒĬĶŃħńĭŏĞĸĸƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮıńĬīŋĻŅĽĨĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮŐĬĺėŇħĪŅĚĺŇĺńĥĬŅĔŅĶȮ

ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶŐĸŃŀĬŋĔĶĴĺŇīŅĬȮĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅŏĝŇĚŀĬŋĶńĔļƢ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧš 

RfcȮa_p`mlȮ_lbȮrfcȮkmjcasj_pȮbgtcpqgrwȮmdȮjgdc*ȮrfcȮclcpewȮrp_lqdcpȮrfpmsefȮjgtgleȮ

qwqrckq;ȮrfcȮmpe_lgx_rgmlȮmdȮrfcȮacjj*Ȯacjjsj_pȮpcqngp_rgml*Ȯnfmrmqwlrfcqgq*ȮeclcrgaqȮ_lbȮgrqȮ_nnjga_rgmlqȮ

to the amlacnrȮmdȮctmjsrgml*ȮnfwjmeclwȮ_lbȮqwqrck_rga*ȮcamjmewȮ_lbȮamlqcpt_rgmlȮ`gmjmew 

 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪĝĺȮŠšš    

SCBI 122    

ĝňĺĺŇĪĵŅĪńŗĺœĮ š 

General Biology II 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚĴňĝňĺŇĨȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚıŊĝȮĶŌĮĶƞŅĚŐĸŃľĬƟŅĪňŗĔŅĶ

ĪŜŅĚŅĬĕŀĚĽƞĺĬĨƞŅĚȮŕȮĕŀĚıŊĝȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢȮŐĸŃĶŌĮĶƞŅĚŐĸŃľĬƟŅĪňŗĔŅĶĪŜŅĚŅĬĕŀĚŀĺńĵĺŃŐĸŃ

ĶŃĭĭŀĺńĵĺŃĨƞŅĚȮŕȮĕŀĚĽńĨĺƢ 

Biological diversity of life, plant diversity, plant forms and functions, animal diversity, 

forms and functions of animal organs and the organ systems 

 

 

+ȮĔĸŋƞĴĺŇĝŅĲƕĽŇĔĽƢ 

 

ĺĪĲĽȮŠŤŦ    

SCPY 157    

ĲƕĽŇĔĽƢ Š 

Physics I 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ěĸĬĻŅĽĨĶƢŐĸŃıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėȮĚŅĬŐĸŃıĸńĚĚŅĬȮȮőĴŏĴĬĨńĴŐĸŃĔŅĶĝĬȮĶŃĭĭŀĬŋĳŅėȮĔŅĶ

ŏėĸŊŗŀĬĪňŗŐĭĭľĴŋĬȮıĸĻŅĽĨĶƢĕŀĚĺńĨĩŋŐĕŖĚŏĔĶŖĚȮȮĽĴĭńĨŇėĺŅĴĵŊħľĵŋƞĬĕŀĚĽĽŅĶȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŐĔĺƞĚĔĺńħȮȮĔĸĻŅĽĨĶƢĕŀĚ

ĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮėĸŊŗĬŐĸŃĪńĻĬĻŅĽĨĶƢ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŢ 

KinematicsȮand dynamics of particles, work and energy, momentum and collision, 

system of particles, rotation motions, dynamics of rigid bodies, elastic properties of matter, oscillatory 

motion, Fluid mechanics, thermodynamics, waves and optics  

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧţ 

ĺĪĲĽȮŠŤŧ    

SCPY 156    

ĲƕĽŇĔĽƢ š 

Physics II 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

œĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅȮĪķļġňĽńĴıńĪīĳŅıȮ

ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĲƕĽŇĔĽƢŀŃĨŀĴȮĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ 

Electricity and magnetism, DC circuits, AC circuits, electromagnetic field, theory of relativity, 

quantum mechanics, atomic physics, nuclear physics 

 

ĺĪĲĽȮŠŨŠ   

SCPY 191   

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

Introductory Physics Laboratory 

ŠȮ&ş+Ţ+Š' 

/Ȯ&.+1+/' 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪĲĽȮŠŤŦ (ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĬ) 

SCPY 157 (or in parallel) 

 

ĔŅĶĪħĸŀĚĶŃħńĭŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĭŅĚľńĺĕƟŀŒĬĶŅĵĺŇĝŅȮĺĪĲĽȮŠŤŦȮĲƕĽŇĔĽƢȮŠȮŐĸŃȮĺĪĲĽȮŠŤŧȮĲƕĽŇĔĽƢȮš 

Introductory level experiments in some topics in SCPY 157 Physics I and SCPY158 Physics 

II 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŤ 

š)  ȮľĴĺħĺŇĝŅŏĜıŅŃȮ 

š,š'ȮȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ 

+ȮĔĸŋƞĴĺŇĝŅŏėĴň 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮšşš    

**SCCH 202    

ĪńĔļŃĽŜŅėńĠĽŜŅľĶńĭĬńĔŏėĴň 

Essential Skills for Chemist-.sȮ 

šȮ(š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĪńĔļŃĽŜŅėńĠĽŜŅľĶńĭĬńĔŏėĴňȮœħƟŐĔƞȮĔŅĶěŜŅŐĬĔĺńĨĩŋŀńĬĨĶŅĵȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶ

ĕŀĚŏĽňĵĪŅĚŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮĔŅĶėƟĬľŅŐĸŃĔŅĶŀƞŅĬĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶ

ĽŊŗŀĽŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ 

Essential skills for chemists including the classification of hazardous, substances, 

chemical safety and waste management; chemical data analysis and data handling, scientific literature 

searching and reading, scientific communication, and interpersonal relationship 

 

**ĺĪėĴȮšşŢ    

**SCCH 203    

ĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮĽŏĮĔőĪĶŏĴĪĶň 

Spectroscopy and spectrometryȮ 

ŢȮ(Ţ-ş+ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴ ššŢ 

SCCH 223 

 

ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅĔńĭőĴŏĸĔŋĸȮľĸńĔĔŅĶŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮľĸńĔĔŅĶ

ĶŅĴŅĬĽŏĮĔőĪĶĽőĔĮƖȮľĸńĔĔŅĶŐĴĽĽŏĮĔőĪĶŏĴĪĶňȮľĸńĔĔŅĶĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢȮľĸńĔĔŅĶŀŇŏĸŖĔĨĶŀĬĽĮƕĬŏĶ

őĞŐĬĬĞƢȮŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĽŅĶŀŇĬĪĶňĵƢȮŐĸŃŀŇĬĪĶňĵőĸľŃěŅĔĕƟŀĴŌĸĪňŗœħƟěŅĔŏĪėĬŇė

ĺŇŏėĶŅŃľƢŏľĸƞŅĬňŘ 

The nuclear magnetic resonance of hydrogen, carbon, and other atoms; 2D nuclear 

magnetic resonance; the interpretation of nuclear magnetic resonance data, the application of nuclear 

magnetic resonance to solve problems, the theory of modern nuclear magnetic resonance 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧť 

 
  

**ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŦ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

(ĺĪėĴȮšŠŠ    

*SCCH 211 

ŏėĴňĺŇŏėĶŅŃľƢȮŠ 

Analytical Chemistry I 

ŢȮ(Ţ-ş+ť) 

3 (3-0-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬıĶƟŀĴĔńĬȮĺĪėĴȮšŠŦ 

Co-requisite       SCCH 217 

ľĸńĔĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĪńŘĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚĮĶŇĴŅĦȮĔŅĶėŜŅĬĺĦėĺŅĴŏĕƟĴĕƟĬȮėĺŅĴėĸŅħ

ŏėĸŊŗŀĬȮėĺŅĴŐĴƞĬĵŜŅȮėĺŅĴŏĪňŗĵĚȮĽĩŇĨŇŏıŊŗŀĚŅĬĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮĽĴħŋĸŏėĴňŀŇŏĸėőĨĶœĸĪƢȮŐĸŃĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢȮĔŅĶ

ĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦŐĭĭœĨŏĨĶĪŐĸŃŐĭĭŏĪňĵĭĴŅĨĶģŅĬȮĔŅĶħŌħĔĸŊĬŐĽĚĕŀĚőĴŏĸĔŋĸȮŒĬĝƞĺĚĵŌĺň+ĺŇĽŇŏĭŇĸȮĔŅĶŏĮĸƞĚŐĽĚ

ĕŀĚőĴŏĸĔŋĸŐĭĭĲĸŌŀŀŏĶĽŏĞĬĽƢȮĔŅĶħŌħĔĸŊĬŐĽĚŐĭĭŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢıĝńĬȮĔŅĶŏĮĸƞĚŐĽĚŐĭĭŀŃĨŀĴĴŇĔŀňĴŇĽĝńĬȮ

ŏĪėĬŇėĔŅĶĮĶŃŏĴŇĬĪŅĚħƟŅĬŏėĴňĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶľŅėƞŅĕňħěŜŅĔńħĨŗŜŅĽŋħĕŀĚĔŅĶĺŇŏėĶŅŃľƢ 
The fundamental knowledge of the chemical analysis both qualitative and 

quantitative; concentration calculations, error, accuracy, precision, statistics for analytical chemistry; 

chemical equilibria, electrolyte, and buffer solution; quantitative analyses by the titration method and 

the calibration method; molecular absorption spectrometry in the UV-Visible; molecular emission 

spectrometry, fluorescence; atomic absorption spectrometry; atomic emission spectrometry; 

techniques in the method validation of analytical chemistry, and the detection limit in the quantitative 

analysis 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŧ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮšŠŦ    

SCCH 217    

ĮġŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

Analytical Chemistry LaboratoryȮ 

ŠȮ(ş-Ţ+Š) 

1 (0-3+/) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬıĶƟŀĴĔńĬȮĺĪėĴȮšŠŠ 

Co-requisite       SCCH 211 

ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶŒĝƟŏėĶŊŗŀĚŐĔƟĺŀĵƞŅĚĩŌĔĨƟŀĚȮĔŅĶŒĝƟĽĩŇĨŇıŊŘĬģŅĬŒĬĮĶŇĴŅĦ

ĺŇŏėĶŅŃľƢȮĺŇīňĔŅĶœĪŏĪĶĨȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵĔŅĶĮĶńĭŏĪňĵĭĴŅĨĶģŅĬȮĺŇīňĪŅĚőıŏĪĬĝŇőŀŏĴĨĶňŐĭĭĔŅĶĺńħėƞŅėĺŅĴ

ŏĮƦĬĔĶħ+ŏĭĽȮĔŅĶĮĶŃĵŋĔĨƢĔġĕŀĚŏĭňĵĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĽňȮĔŅĶĺńħĽŏĮėĨĶńĴĔŅĶħŌħĔĸŊĬŐĽĚȮĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵ

ĭńĲŏĲŀĶƢŐĸŃėƞŅėĺŅĴěŋĭńĲŏĲŀĶƢ 

Elementary skills in analytical chemistry; correct use of glasswares; basic statistics in the 

quantitative analysis; titration methods; quantitative analysis based on calibration concepts; 

potentiometric method by pH measurements; application of Beers law and colorimetric analysis; 

measurement of absorption spectrum; preparation of buffer solution and buffer capacity 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŧŨ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮššŢ 

*SCCH 223 

ŏėĴňŀŇĬĪĶňĵƢ Š 

Organic Chemistry I 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ĔŅĶŏĶňĵĔĝŊŗŀĽŅĶŀŇĬĪĶňĵƢĪňŗĴňľĸŅĵľĴŌƞĲƤĚĔƢĝńŗĬȮĝĬŇħĕŀĚŀŀĶƢĭŇĪńĸȮŐĸŃĸńĔļĦŃőėĶĚĽĶƟŅĚœŁĭĶŇœħŏĞĝńĬȮ

ĪķļġňŏĶőĞŐĬĬĞƢȮėĺŅĴŏĮƦĬŀŃőĶĴŅĨŇĔȮĽŏĨŀĶŇőŀŏėĴňȮėĺŅĴĺƞŀĚœĺĕŀĚĮĢŇĔŇĶŇĵŅȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĔĸœĔ

ĕŀĚĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗħƟĺĵĬŇĺėĸňőŀœĲĸƢŐĸŃĮĢŇĔŇĶŇĵŅĔŅĶĕěńħĕŀĚŐŀĸėŇĸŏŁœĸħƢȮĔŅĶŐĕƞĚĕńĬĶŃľĺƞŅĚĮĢŇĔŇĶŇĵŅĔŅĶ

ŐĪĬĪňŗħƟĺĵĬŇĺėĸňőŀœĲĸƢŐĸŃĮĢŇĔŇĶŇĵŅĔŅĶĕěńħĕŀĚŐŀĸėŇĸŏŁœĸħƢȮĔŅĶĽńĚŏėĶŅŃľƢŐŀĸėňĬŐĸŃŐŀĸœėĬƢěŅĔĮĢŇĔŇĶŇĵŅĔŅĶĕěńħ

ĕŀĚŐŀĸėŇĸŏŁœĸħƢȮėŋĦĽĴĭńĨŇĕŀĚŐŀĸėňĬŐĸŃŐŀĸœėĬƢȮĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴĕŀĚŐŀĸėňĬŐĸŃŐŀĸœėĬƢȮĮĢŇĔŇĶŇĵŅĕŀĚŐŀĸĔŀŁŀĸƢȮ

ŀňŏĪŀĶƢȮŐĸŃŀŇıŀĔœĞħƢ 

Nomenclature of polyfunctional organic compounds; molecular orbitals and geometry, 

resonance theory; aromaticity; stereochemistry; reactivity; organic transformation and mechanism; 

nucleophilic substitution reaction and elimination reaction of alkyl halides; competition between 

nucleophilic substitution reaction and elimination reaction of alkyl halides; synthesis of alkenes and 

alkynes from elimination reaction of alkyl halides; properties of alkenes and alkynes; addition reactions 

of alkenes and alkynes; reactions of alcohol, ether and epoxide 
  

*ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ũş 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮššţ    

SCCH 224    

ŏėĴňŀŇĬĪĶňĵƢ š 

Organic Chemistry II 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššŢ 

SCCH 223 

 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňŀŇĬĪĶňĵƢȮœħƟŐĔƞȮĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴħƟĺĵĬŇĺėĸňőŀœĲĸƢĪňŗľĴŌƞ

ėŅĶƢĭŀĬŇĸȮȮĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗĕŀĚĽŅĶĮĶŃĔŀĭĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮŐĸŃŀĬŋıńĬīƢȮȮĮĢŇĔŇĶŇĵŅĕŀĚŐŀĸĲŅėŅĶƢŐĭĬœŀŀŀĬȮȮ

ĮĢŇĔŇĶŇĵŅĔŅĶŏĨŇĴĕŀĚĽŅĶėŀĬěŌŏĔĨȮȮĮĢŇĔŇĶŇĵŅŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĶĝňĺőĴŏĸĔŋĸȮœħƟŐĔƞȮėŅĶƢőĭœŁŏħĶĨȮœĕĴńĬȮőĮĶĨňĬȮȮ

ĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗħƟĺĵŀŇŏĸėőĨĶœĲĸƢĕŀĚĽŅĶŀŃőĶĴŅĨŇĔȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢĪňŗŒĝƟĮĢŇĔŇĶŇĵŅĴŅĔĔĺƞŅľĬŉŗĚĕńŘĬĨŀĬȮĔŅĶ

ĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭıŀĸŇŏĴŀĶƢȮĮĢŇĔŇĶŇĵŅĪňŗįƞŅĬĽŅĶĨńĺĔĸŅĚĮĶŃŏĳĪŐĶħŇėńĸȮŐĸŃĮĢŇĔŇĶŇĵŅĕŀĚėŅĶƢĭňĬ 

Organic transformations and reaction mechanisms including nucleophilic addition 

reaction of carbonyl compounds; nucleophilic substitution reaction of carboxylic acids and derivatives; 

reactions of alpha-carbanion; addition to conjugated compounds; chemistry of biomolecules, 

carbohydrates, lipids and proteins; electrophilic substitution reaction of aromatic compounds; multi-step 

synthesis of simple organic molecules; synthesis of polymers; radical reactions, and reactions of carbene 

 

ĺĪėĴ šŢŠ 

SCCH 231 

ěĸĬĻŅĽĨĶƢŏėĴňȮ 

Chemical Kinetics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ĪĭĪĺĬľĸńĔĔŅĶĕŀĚěĸĬĻŅĽĨĶƢŏėĴňȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŒĬĪķļġňıŊŘĬģŅĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮ

ĨĸŀħěĬĮƤěěńĵĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮȮĨńĺŀĵƞŅĚľńĺĕƟŀĔŅĶĻŉĔļŅėŊŀȮŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔġ

ŀńĨĶŅȮĪķļġňŏĔňŗĵĺĔńĭŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶĪħĸŀĚĺńħŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔġŀńĨĶŅŀńĬħńĭľĬŉŗĚȮĔġŀńĨĶŅ

ŀńĬħńĭĽŀĚȮĔŅĶĻŉĔļŅĔĸœĔĮĢŇĔŇĶŇĵŅħƟĺĵĔġŀńĨĶŅŐĸŃěĸĬĻŅĽĨĶƢŏėĴňĕŀĚŏŀĬœĞĴƢȮȮĪķļġňĔŅĶĝĬȮŐĸŃĪķļġňĪĶŅĬĞŇĝńĬ ĔŅĶ

İƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

An introductory overview of chemical kineticsȮaiming to provide basic understanding 

about chemical reactions, as well as important factors that influence the rate of the reaction; basic 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŨŠ 

concepts of reaction rate, rate law, theories about reaction rate, experimental determination of reaction 

rates, first-order rate law, second-order rate law, study of reaction mechanics using rate law, enzyme 

kinetics, collision theory, and transition-state theory; practicing communication skills in physical 

chemistry; practicing to act responsibly  
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ũš 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴ šŢš 

SCCH 232 

ŏėĴňėĺŀĬĨńĴ 

Quantum Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ŏıŊŗŀŒľƟėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬŏėĴňėĺŀĬĨńĴȮıŊŘĬģŅĬħƟŅĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŏĬŊŘŀľŅėĶŀĭėĸŋĴĨńŘĚŐĨƞ

ıŊŘĬģŅĬĪŅĚĮĶŃĺńĨŇĻŅĽĨĶƢĕŀĚĪķļġňėĺŀĬĨńĴȮĨŅĴħƟĺĵĽĴĭńĨŇĕŀĚŀĬŋĳŅėŐĸŃėĸŊŗĬȮĔĸĻŅĽĨĶƢėĸŊŗĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ

ŀĬŋĳŅėŒĬĔĸƞŀĚȮĨńĺŐĔĺƞĚĔĺńħŁŅĶƢĴŀĬŇĔŐĸŃĽŏĮĔőĪĶĽőĔĮƖĔŅĶĽńŗĬȮĨńĺľĴŋĬŏĔĶŖĚŐĸŃȮĽŏĮĔőĪĶĽőĔĮƖĔŅĶľĴŋĬȮŐĸŃŀŃĨŀĴ

œŁőħĶŏěĬȮěĭħƟĺĵĺŇīňĔŅĶĮĶŃĴŅĦĪŅĚŏėĴňėĺŀĬĨńĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŜŅľĶńĭŀŃĨŀĴľĸŅĵŀŇŏĸŖĔĨĶŀĬ ĔŅĶİƗĔĪńĔļŃĔŅĶ

ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

The basic knowledge in quantum chemistry; historical background of quantum theory; 

properties of particles and waves, wave mechanics and applications to simple systems -- the particle in 

a box, the harmonic oscillator and vibrational spectroscopy, the rigid rotor and rotational spectroscopy, 

and the hydrogen atom; approximation methods and their application to many-electron atoms are 

covered in the last period of the course; practicing communication skills in physical chemistry; practicing 

to act responsibly 

 

ĺĪėĴȮšŢŨ 

SCCH 239 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 

Physical Chemistry Laboratory 

ŠȮ(ş-Ţ+Š) 

1 (0-3+/) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴ šŢŠ 

SCCH 231 

 

ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢȮĽŏĮėőĪĶĽőĔĮƖȮŏėĴňœĲĲƚŅȮŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮŐĸŃ

ĔŅĶĺńħėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıĨƞŅĚŕȮ 

Experiments related to thermodynamics and kinetics, spectroscopy, electrochemistry, 

solar cell and measurements of physical properties 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŨŢ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮšţŠ   

SCCH 241   

ŏėĴňŀĬŇĬĪĶňĵƢȮŠ 

Inorganic Chemistry I   

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ŀŀĶƢĭŇĪńĸŏĝŇĚŀŃĨŀĴĪňŗĶŃħńĭıĸńĚĚŅĬĽŌĚȮŕȮĽĴĴŅĨĶŐĸŃĪķļġňĔĸŋƞĴȮĨŅĶŅĚėŅŐĶėŏĨŀĶƢȮĪķļġňŀŀĶƢ

ĭŇĪńĸŏĝŇĚőĴŏĸĔŋĸŐĸŃĪķļġňıńĬīŃŐĺŏĸĬĞƢȮĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬ+ĶňħńĔĝńĬȮŏėĴňŏĝŇĚĔĶħ+ŏĭĽȮįĸŉĔĕŀĚŐĕŖĚȮŏėĴňĕŀĚīŅĨŋľĴŌƞ

ľĸńĔŐĸŃĕŀĚőĸľŃŐĪĶĬĞŇĝńĬ 

Atomic orbitals at the higher levels, symmetry and group theory, character table; 

molecular orbital theory and valence bond theory; oxidation-reduction reactions; acid-base chemistry; 

crystalline solids; chemistry of main group elements and transition metals 

 

(ĺĪėĴȮŢŠŠ 

*SCCH 311 

ŏėĴňĺŇŏėĶŅŃľƢ š 

Analytical Chemistry II 

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšŠŠ 

SCCH 211 

 

ľĸńĔĔŅĶıŊŘĬģŅĬȮľĸńĔĔŅĶĕńŘĬĽŌĚȮĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ:ȮœĲĲƚŅŏėĴňȮėŀĬħńĔőĪŏĴĨĶňȮőıŏĪĬĝŇőŀŏĴ

ĨĶňȮőĺĸŏĪĴŏĴĪĶňȮŏĪėĬŇėĔŅĶŐĵĔĽŅĶȮŏĪėĬŇėĪŅĚőėĶĴŅőĪĔĶŅĲƖȮőėĶĴŅőĪĔĶŅĲƖŐĭĭĕŀĚŏľĸĺȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮ

œŀŀŀĬőėĶĴŅőĪĔĶŅĲƖȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŀŋĦľĳŌĴŇȮŏĪėĬŇėŀŇŏĸŖĔőĪĶőĲĶňĞňĽ ĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢħƟĺĵ

ŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚ 

Basic principles, advanced principles, analysis of analytical instrument techniques: 

electrochemistry, conductometry, potentiometry, voltammetry, separation techniques, chromatography 

techniques, liquid chromatography, gas chromatography, ion chromatography, thermal analysis; 

electrophoresis technique, applications of instrument techniques in the sample analysis 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ũţ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮŢŠŦ    

*SCCH 317   

ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 

Instrumental AnalysisȮLaboratory 

šȮ(ş-ť-š) 

2 (0-6-2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠ 

SCCH 311 

 

ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň8ȮŀńĸĨĶŅœĺőŀŏĸĨȮĺŇĽŇŏĭŇĸȮŀŇĬĲĶŅŏĶħȮĔŅĶĺńħĔŅĶŏĶŊŀĚŐĽĚȮĔŅĶ

ħŌħĔĸŊĬĕŀĚŀŃĨŀĴ ĔŅĶŏĮĸƞĚŐĽĚĕŀĚŀŃĨŀĴȮȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏėĴňœĲĲƚŅ: ŏĪėĬŇėĪŅĚőıŏĪĬĝŇőŀŏĴĨĶňȮȮȮĔŅĶĺńħėĺŅĴ

ĬŜŅœĲĲƚŅȮŏĪėĬŇėĪŅĚőĺĸŐĪĴŏĴĨĶňȮŏėĶŊŗŀĚĴŊŀĪŅĚőėĶĴŅőĪĔĶŅĲƖȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮŐĸŃőėĶĴŅőĪȮĔĶŅĲƖŐĭĭĕŀĚŏľĸĺ 

ĔŅĶĺŇŏėĶŅŃľƢőħĵĔŅĶŒĝƟľĸńĔĔŅĶĔĶŃŏěŇĚŐĭĭŏĪŀĶƢĭŇħŇŏĴĨĶňȮŐĸŃȮĔŅĶěńħĔŅĶĕƟŀĴŌĸħƟĺĵőĮĶŐĔĶĴœĴőėĶĞŀĲĨƢŏŀĔĞƢŏĞĸ 

Spectrophotometric instruments: UV-visible, infrared, fluorescence, atomic 

absorption, atomic emission, electrochemical instruments: potentiometry, conductometry, 

voltammetry; chromatographic instruments: gas chromatography and liquid chromatography; light 

scattering method based on turbidimetry; data handling using MS Excel 

 

ĺĪėĴȮŢšŨ   

SCCH 329 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

Organic Laboratory 

šȮ(ş-ť-š) 

2 (0-6-2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮȮššŢ 

SCCH 221  

 

ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗħƟĺĵĬŇĺėĸňőŀœĲĸƢȮ

ĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴħƟĺĵĬŇĺėĸňőŀœĲĸƢȮĮĢŇĔŇĶŇĵŅĔŅĶĕěńħȮĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗĕŀĚĽŅĶŀŃőĶĴŅĨŇĔħƟĺĵŀŇŏĸėőĨĶœĲĸƢȮĮĢŇĔŇĶŇĵŅ

ĔŅĶěńħŏĶňĵĚĨńĺŒľĴƞȮĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬŐĸŃĶňħńĔĝńĬȮĔŅĶŒĝƟŏŀĬœĞĴƢŒĬĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮĔŅĶŐĵĔĽŅĶįĸŇĨĳńĦĤƢ

īĶĶĴĝŅĨŇȮĶĺĴĩŉĚŏĪėĬŇėĔŅĶŐĵĔĽŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚŏĭŊŘŀĚĨƟĬ 

Experiments concerning syntheses and reactions in organic chemistry: nucleophilic 

substitution, nucleophilic addition, elimination reaction, electrophilic aromatic substitution, 

rearrangement, oxidation and reduction, enzyme-catalyzed reactions; including the separation and 

identification of the products; separation of natural products, classification of organic compounds 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŨŤ 

  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ũť 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮŢŢŠ 

SCCH 331 

ĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

Equilibria and Thermodynamics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ŐĬŃĬŜŅľĸńĔĔŅĶıŇěŅĶĦŅĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮĦȮĽĳŅĺŃĽĴħŋĸȮŀŋĦľıĸĻŅĽĨĶƢŏĔňŗĵĺĕƟŀĚĔńĭ

ĔĶŃĭĺĬĔŅĶŏĝŇĚėĺŅĴĶƟŀĬȮĔŅĶŏĔŇħŐĸŃŏĮĸňŗĵĬŏĲĽȮĔŅĶĸŃĸŅĵȮŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňĞŉŗĚŏĔŇħĕŉŘĬŒĬĽŅĶĭĶŇĽŋĪīŇśȮĽŅĶįĽĴȮ

ĽŅĶĸŃĸŅĵĪńŘĚĪňŗĬŜŅŐĸŃœĴƞĬŜŅœĲĲƚŅȮŐĸŃĶŃĭĭėŀĸĸŀĵħƢ ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮȮĔŅĶİƗĔĔŅĶ

ŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Introduction to chemical processes at equilibrium, thermodynamics relating toȮ

thermal processes; phase formation and transformation, dissolution, and chemical reactions occurring 

in pure substances, mixed phases, solutions (electrolyte- and non-electrolyte), and colloidal systems; 

practicing communication skills in physical chemistry; practicing to act responsibly 

 

 

ĺĪėĴȮŢţŠ 

SCCH 14/ 

ŏėĴňŀĬŇĬĪĶňĵƢȮš  

Inorganic Chemistry II  

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠȮȮľĶŊŀȮĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 24/ or consent of instructor 

 

ŏėĴňőėŀŀĶƢħŇŏĬĝńĬ: ĔŅĶŏĔŇħĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮĔŅĶŀƞŅĬĝŊŗŀ œŀőĞŏĴŀĶŇĞŉŗĴȮĪķļġň

ıńĬīŃȮĽŏĮĔĨĶńĴŀŇŏĸŖĔĪĶŀĬŇĔȮĔġĔŅĶŏĸŊŀĔȮĝĬŇħĕŀĚŀŇŏĸŖĔĪĶŀĬŇĔŐĪĶĬĞŇĝńĬȮĽĴĭńĨŇŐĴƞŏľĸŖĔȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚ

ĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬőĸľŃŀŇĬĪĶňĵƢȮėĺŅĴŏĽĩňĵĶŐĸŃőėĶĚĽĶƟŅĚȮĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅħƟĺĵ

ĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬőĸľŃŀŇĬĪĶňĵƢ  

Coordination chemistry: formation of transition metal complexes, nomenclatures, 

isomerism, bond theories, electronic spectra, selection rules, types of electronic transition, magnetism; 

basic principles of organometallic complexes, stability and structures, reactions and mechanisms, 

catalysis using organometallic complexes 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŨŦ 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ũŧ 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮŢţŧ   

*SCCH 348   

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  

Inorganic Chemistry Laboratory  

ŠȮ(ş-Ţ-Š) 

1 (0-3+/) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşŦ 

SCCH 107 

 

ŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮĔŅĶĽńĚŏėĶŅŃľƢ ĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĪŜŅĬŅĵőėĶĚĽĶƟŅĚĕŀĚ

ĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬȮĽŅĶĮĶŃĮĶŃĔŀĭőĸľŃŀŇĬĪĶňĵƢȮőĸľŃŀŀĔœĞħƢȮıŀĸŇŏĴŀĶƢĕŀĚĽŅĶŀĬŇĬĪĶňĵƢ 

Molecular modeling of inorganic compounds, synthesis and characterization of 

inorganic complexes, organometallic compounds, metal oxides, inorganic polymers 

 

ĺĪėĴȮŢťŠ   

SCCH 361   

ıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introduction to Polymer  

ŢȮ(Ţ-ş-ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššŢ  

SCCH 221  

 

ĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢȮȮĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢȮȮőėĶĚĽĶƟŅĚĕŀĚıŀĸŇŏĴŀĶƢȮȮĽĴĭńĨŇĕŀĚıŀ

ĸŇŏĴŀĶƢȮȮĔŅĶħńħŐĮĶıŀĸŇŏĴŀĶƢȮȮĺńĽħŋıŀĸŇŏĴŀĶƢȮȮĔŅĶŐĮĶĶŌĮıŀĸŇŏĴŀĶƢŏĮƦĬįĸŇĨĳńĦĤƢ 

Polymer preparation; polymer characterization; structures of polymers; properties 

of polymers; polymer modifications; polymeric materials; polymer processing 

 

ĺĪėĴȮŢťŧ   

SCCH 368   

ĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

Introductory Polymer Laboratory 

ŠȮ(ş-Ţ-Š) 

1 (0-3+/) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢťŠȮ 

SCCH 361  

 

ĺŇīňĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢȮŏĪėĬŇėŒĬĔŅĶĺŇŏėĶŅŃľƢĬŘŜŅľĬńĔőĴŏĸĔŋĸŐĸŃőėĶĚĽĶƟŅĚıŀĸŇŏĴŀĶƢ  ĽĴĭńĨŇ

ĽŜŅėńĠĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃĔŅĶŏĸŊŀĔıŀĸŇŏĴŀĶƢŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚıŀĸŇŏĴŀĶƢȮĔŅĶ

İƗĔĪńĔļŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŨŨ 

Polymer synthesis methodology; techniques for polymer molecular weight 

determination and chemical structureȮcharacterization; important properties of polymer; and polymer 

selection for utilization; practicing communication skills in polymer; practicing teamwork skills 

  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šşş 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŨŤ   

SCCH 495 

ĽńĴĴĬŅĪŅĚŏėĴň  

Seminar in Chemistry  

ŠȮ(Š-ş+š' 

1 (1-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅŐĸŃŀĳŇĮĶŅĵĭĪėĺŅĴĺŇĝŅĔŅĶŒĬĽŅĕŅŏėĴňĪňŗĬńĔĻŉĔļŅĽĬŒěȮŐĸŃĽƞĚĶŅĵĚŅĬĨƞŀ

ŀŅěŅĶĵƢįŌƟħŌŐĸĶŅĵĺŇĝŅ 

QrsbclrqŲȮmp_jȮnpcqclr_rgmlqȮ_lbȮbgqasqqgmlȮmdȮ_a_bckgaȮns`jga_rgmlqȮglȮafckgqrpwȮ

topics of their interest, as well as submitting the reports to the course lecturers  

 

ĺĪėĴȮţŨŦ   

SCCH 497 

őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮŠ 

Project in Chemistry I  

šȮ(ş-ť-ţ) 

2 (0-6+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗĽĬŒěĪŅĚĽŅĕŅŏėĴň: ŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴň

ŀŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŏėĴňıŀĸŇŏĴŀĶƢȮȮĺńĽħŋĻŅĽĨĶƢŏėĴňȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅĪňŗ

œħƟŏĶňĵĬĴŅĔńĭĺŇīňĔŅĶĺŇěńĵ 

?ȮqrsbclrŲqȮpcqc_pafȮnpmhcarȮglȮrfcȮrmngaȮmdȮinterest in chemistry: analytical chemistry, 

inorganic chemistry, organic chemistry, physical chemistry, polymer chemistry, material chemistry or 

related fields; studentsŲ application of knowledge to the research methodology 

 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠşŠ 

 

+ȮĔĸŋƞĴĺŇĝŅŏėĴňȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 
 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŨţ   

SCCH 494 

őėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň   

Special ProjectȮin Chemistry 

ţȮ(ş+Šš+ţ) 

4 (0-12-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ĽŜŅľĶńĭĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĔŅĶĻŉĔļŅĮƤĠľŅĺŇěńĵĪŅĚŏėĴňŒĬľńĺĕƟŀĪňŗĬńĔĻŉĔļŅŐĨƞĸŃėĬĽĬŒěȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ

ĪňŗĮĶŉĔļŅȮȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĔŅĶĴŅŒĝƟŐĔƟĮƤĠľŅȮȮ  

For students in the Distinction Program 

C_afȮqrsbclrŲqȮjc_plgleȮrmȮgltcqrge_rcȮ_Ȯafckga_jȮpcqc_pafȮnpm`jckȮmdȮglrcpcqrȮslbcpȮ

rfcȮjcarspcpŲqȮqsncptgqgml*ȮrmȮ`sgjbȮsnȮrfcȮ_`gjgrwȮrmȮ_nnjwȮrfcȮ`_qgaȮilmujcbecȮrmȮqmjtgleȮnpm`jckq 

 

ĺĪėĴȮţŨŨ   

SCCH 499 

ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

Undergraduate Thesis 

ťȮ&ş+Šŧ+ť' 

6 (0-18-6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮţŨţ 

SCCH 494 

 

ĽŜŅľĶńĭĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

 ĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪňŗĴňėĺŅĴĶŇŏĶŇŗĴŒľĴƞľĶŊŀĴňŏĬŊŘŀľŅĪňŗěŃŒľƟįĸĽĶŋĮĝńħŏěĬȮĞŉŗĚĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭ

ĽŅĕŅŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŀŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮľĶŊŀŏėĴňıŀĸŇŏĴŀĶƢȮőħĵĬńĔĻŉĔļŅ ĳŅĵŒĨƟĔŅĶėĺĭėŋĴĕŀĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮȮ 

For students in the Distinction Program 

An original or well-defined research project related to analyticalȮchemistry, inorganic 

chemistry, organic chemistry, physical chemistry, or polymer chemistry, undertaken by the individual 

student under the guidance of an advisor   



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šşš 

 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠşŢ 

+ȮĔĸŋƞĴĺŇĝŅĝňĺŏėĴň 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪĝėȮšşŢ   

SCBC 203   

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  

Basic Biochemistry 

Ţ (Ţ-ş+ť) 

3 (3-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ

Prerequisite 

ĺĪĝĺȮŠšŠȮľĶŊŀȮĺĪėĴȮŠşŢȮľĶŊŀȮĺĪėĴȮŠşţȮľĶŊŀȮĺĪėĴȮŠšŠȮ

ľĶŊŀȮĺĪėĴȮŠšŢȮȮľĶŊŀȮĺĪėĴȮššşȮľĶŊŀȮĺĪėĴȮššŢ 

SCBI 121 or SCCH 103 or SCCH 104 or SCCH 121 or SCCH 

123  or SCCH 220 or SCCH 223 

 

őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĝňĺőĴŏĸĔŋĸȮţȮĝĬŇħȮėŅĶƢőĭœŁŏħĶĨȮĸŇĮƕħȮőĮĶĨňĬȮŐĸŃĔĶħĬŇĺėĸňŀŇĔȮ

ĔĶŃĭĺĬĔŅĶŏĴĨŅĭŀĸŇĽĴĕŀĚĝňĺőĴŏĸĔŋĸĪńŘĚȮţȮĝĬŇħȮŐĸŃĔŅĶėĺĭėŋĴȮĔĶŃĭĺĬĔŅĶĩƞŅĵĪŀħĪŅĚıńĬīŋĔĶĶĴŐĸŃĔŅĶ

ėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮħňŏŀŖĬŏŀŏĪėőĬőĸĵňȮĭĪĭŅĪĕŀĚĝňĺőĴŏĸĔŋĸĔńĭĔŅĶĪŜŅĚŅĬŒĬĶŃĭĭĨƞŅĚŕŒĬĶƞŅĚĔŅĵĮĔĨŇȮĔŅĶ

ĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŐıĪĵƢ 

Structures and functions of four biomolecules, carbohydrate, lipid, proteins and 

nucleic acid; metabolic processes and regulations of the metabolic pathways of four biomolecules, 

flow of genetic information and gene regulations, DNA technology, role of biomolecules in the normal 

physiological systems; some medical applications 

 

 

ĺĪĝėȮšşţ   

SCBC 204 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  

Basic Biochemistry Laboratory  

Š (ş-Ţ+Š) 

1 (0-3+/) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪĝėȮšşŢȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĬ 

SCBC 203 or co-prerequisite 

 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňıŊŘĬģŅĬȮĮĶŃĔŀĭħƟĺĵȮŧȮĔŅĶĪħĸŀĚȮĪňŗŏĔňŗĵĺĔńĭȮĔŅĶŒĝƟĽŅĶĸŃĸŅĵėĺĭėŋĴĽĳŅı

ėĺŅĴŏĮƦĬĔĶħ+ŏĭĽ ĔŅĶŒĝƟŏėĶňŗŀĚĴŊŀıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶĝňĺőĴŏĸĔŋĸȮĔŅĶĻŉĔļŅėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃŏėĴňȮĕŀĚ

ĽŅĶĝňĺőĴŏĸĔŋĸȮţȮĮĶŃŏĳĪ ŐĸŃĔĸœĔŒĬĕĭĺĬĔŅĶŏĴĨŅĭŀĸŇĽĴȮőħĵŐĨƞĸŃĔŅĶĪħĸŀĚěŃŏĔňŗĵĺĕƟŀĚŐĸŃĽńĴıńĬīƢĔńĭŏĬŊŘŀľŅ

ŒĬĳŅėĭĶĶĵŅĵȮĺŇĝŅĝňĺŏėĴňıŊŘĬģŅĬȮĺĪĝėȮšşŢ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šşţ 

Basic biochemistry laboratory comprising eight experiments in preparation of the acid-

base solution and buffering system; the use of a basic instrument in analyzing biomolecules; the study 

of physical and chemical properties of all four biomolecules and the metabolic process, related with 

the course of Basic Biochemistry (SCBC 203) 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠşŤ 

ȮȮȮš,ŢȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔŐĸŃĺŇĝŅŏĸŊŀĔŏĽĶň 

+ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĦȮŠŧş 

SCMA 180 

ĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ 

Introduction to Statistics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ėĺŅĴĬƞŅěŃŏĮƦĬȮĨńĺŐĮĶĽŋƞĴŐĸŃĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶėŅħľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢȮ

ĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭıŇŏĻļȮĽĩŇĨŇıĶĶĦĬŅȮĔŅĶŐěĔŐěĚĕŀĚĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĔŅĶĮĶŃĴŅĦėƞŅŐĭĭěŋħ

ĔŅĶĮĶŃĴŅĦėƞŅŐĭĭĝƞĺĚȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢĽĩŇĨŇŏĭŊŘŀĚĨƟĬ 

Probability, random variables and probability distributions, mathematicalȮ

expectation, specialprobability distributions, descriptive statistics, sampling distributions, pointȮ

estimation, interval estimation, hypothesis testing, elementary use of statistical software 

 

ĺĪėĦȮšťş 

SCMA 260 

ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮ 

Differential Equations 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĦȮŠťŧ  

SCMA 166  

 

ĪķļġňĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮįĸŏĜĸĵŐĭĭŀĬŋĔĶĴĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮįĸ

ĔŅĶŐĮĸĚĸŅĮĸŅĞȮĶŃĭĭĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮŀĬŋĔĶĴĲŌĶŇŐĵĶƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵŏĭŊŘŀĚĨƟĬ 

Theory of the ordinary differential equations; series solutions to ordinary 

differential equations; Laplace transforms systems of differential equations; Fourier series, 

elementary partial differential equations 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šşť 

 

 +ȮĔĸŋƞĴĺŇĝŅŏėĴň 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮŢŠŤ   

*SCCH 315   

ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇŏėĶŅŃľƢŐĬĺŒľĴƞ 

Trends in Analytical Science  

šȮ(š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠȮ 

SCCH 311  

 

ľńĺĕƟŀĔŅĶıńĥĬŅŒľĴƞŒĬŏėĴňĺŇŏėĶŅŃľƢĪňŗŏĮƦĬĮƤěěŋĭńĬȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪňŗŒĝƟĔŅĶœľĸȮŏĪėĬŇė

ĔŅĶŐĵĔŀĬŋĳŅėŐĭĭœľĸĳŅĵŒĨƟĽĬŅĴȮĔŅĶĺŇŏėĶŅŃľƢőħĵĔŅĶŒĝƟľĸńĔĔŅĶĔĶŃŏěŇĚȮŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢŀŊŗĬŐĸŃ

ľńĺĕƟŀŒĬĮƤěěŋĭńĬĪňŗĬƞŅĽĬŒěȮĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢĪŅĚĝňĺĔŅĶŐıĪĵƢȮĔŅĶĺŇŏėĶŅŃľƢĝňĺőĴŏĸĔŋĸȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚ

ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶĔŜŅěńħĻńĨĶŌıŊĝĨĔėƟŅĚȮĔŅĶĺŇŏėĶŅŃľƢĵŅ 

Current topics of new developments in analytical chemistry; instrumental 

analysis based on the flow-based technique, filed-flow fractionation and light scattering 

techniques; biomedical analysis, biomolecular analysis, environmental monitoring, forensic 

science, pesticide-residue analysis; pharmaceutical analysis 

 

*ĺĪėĴȮŢšŢ   

*SCCH 323   

ŏėĴňŀŇĬĪĶňĵƢȮŢ     

Organic Chemistry III 

ŢȮ(Ţ-ş+ť) 

3 (3-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮȮ 

SCCH 224  

 

ĔġĔŅĶĮƕħĺĚĕŀĚĭŀĸƢħĺŇĬȮ ĽŏĨŀĶŇőŀŏėĴňŐĸŃįĸĪŅĚĽŏĨŀĶŇőŀŀŇŏĸŖĔĪĶŀĬŇĔȮ ĔŅĶŏľĬňŗĵĺĬŜŅ
ŀĽĴĴŅĨĶ ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔŏĭŊŘŀĚĨƟĬȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪķļġňőĴŏĸĔŋĸŅĶƢŀŀĶƢĭŇĪńĸŒĬĔŅĶŀīŇĭŅĵȮľĶŊŀĪŜŅĬŅĵĔŅĶ
ŏĔŇħĮĢŇĔŇĶŇĵŅ 

@_jbuglŲqȮ psjcq9Ȯ qrcpcmafckgqrpwȮ _lbȮ qrcpcmcjcarpmlga effect; asymmetric 
induction;Ȯbasic pericyclic reactions; and the applications of molecular orbital theory in 
explanation/prediction of pericyclic reactions 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠşŦ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

(ĺĪėĴȮŢŢŤ   

*SCCH 335  

ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢȮȮȮȮ 

Surface Chemistry and Colloids 

šȮ(š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴ šŢš 

SCCH 010 

 

ľĸńĔĔŅĶĕŀĚŏėĴňıŊŘĬįŇĺȮįŇĺĮĶŃěńĬȮŐĸŃėŀĸĸŀĵħƢ ıĸńĚĚŅĬıŊŘĬįŇĺ/ŐĶĚĨŉĚįŇĺȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚ

ıŊŘĬįŇĺ ıŊŘĬįŇĺŐĭĭĶŃĬŅĭ-ŐĭĭőėƟĚȮĔŅĶľŅėƞŅĴŋĴĽńĴįńĽȮįŇĺĪňŗœĴƞĝŀĭĬŘŜŅŀĵƞŅĚĵŇŗĚĵĺħȮŀŇĴńĸĝńĬıŀĸŇŏĴŀĶƢœĶŏĞĝńĬȮėĺŅĴ

ŏĽĩňĵĶĕŀĚĶŃĭĭėŀĸĸŀĵħƢȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢȮĔŅĶħŌħĞńĭĶŃľĺƞŅĚĕŀĚŐĕŖĚ+ŐĔƠĽ œŀőĞŏĪŀĶƢĴĔŅĶħŌħĞńĭȮĔŅĶĨĶĺě

ĸńĔļĦŃĕŀĚıŊŘĬįŇĺ őħĵİƗĔŒľƟĴňėĺŅĴėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶ ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĔńĭĮĶŅĔĢĔŅĶĦƢ

īĶĶĴĝŅĨŇ-ĔŅĶĮĶŃĵŋĔĨƢŒĝƟěĶŇĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĚŅĬĺŇěńĵ 

Principles of surface, interface, and colloid chemistry; surface energy/surface 
tension; thermodynamics of surface; planar/curve surfaces; determination of contact angle; 
superhydrophobic surface; emulsion polymerization; colloidal stability and its utilization; solid-gasȮ
adsorption; adsorption isotherms; surface characterizations; practicing critical thinking,Ȯcommunication 
skills, relating knowledge to nature/applications in everyday lifeȮand research  

 

 

 

  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šşŧ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

(ĺĪėĴȮţşš   

(SCCH 400   

ĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

Problem Solving in Chemistry  

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 224 

 

ĭĪĬŜŅȮĨĶĶĔŃŐĸŃĔŅĶŒĝƟŏľĨŋįĸȮĔŅĶĨńŘĚĮƤĠľŅȮĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅħƟĺĵĺŇīňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ

ĔĶŃĭĺĬĔŅĶĺŇěńĵ ŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėőĬőĸĵňĪňŗĴňĔŅĶĬŜŅĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪŅĚŏėĴňȮĮƤĠľŅĪŅĚŏėĴňŒĬĮƤěěŋĭńĬȮĔĶĦňĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňȮĭĪėĺŅĴĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃ

ĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬŏĔňŗĵĺĔńĭĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴňȮ 

Introduction, logic and reasoning, problem identification, problem solving process 

through scientific methods, research methodology, tools and technology for problem solving in 

chemistry,Ȯthe application of chemical knowledge to solve problems in chemistry, current problems in 

chemistry, case studies related to problem solving in chemistry, and recent literature on problem 

solving in chemistry  

 

**ĺĪėĴȮţşŢ 

**SCCH 403 

ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĕńŘĬĽŌĚ 

Advanced NMR Spectroscopy  

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšşŢȮľĶŊŀȮĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 2.1Ȯor consent of instructor 

 

ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĕŀĚœŁőħĶŏěĬȮėŅĶƢĭŀĬȮŐĸŃŀŃĨŀĴŀŊŗĬȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶ

őĞŐĬĬĞƢŐĭĭȮ2 ĴŇĨŇȮĔŅĶŐĮĶįĸĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢŒĬĔŅĶ

ŐĔƟĮƤĠľŅȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽĴńĵŒľĴƞ 

Nuclear magnetic resonance of hydrogen, carbon, and other atoms; 2D nuclear 

magnetic resonance; interpretation of nuclear magnetic resonance data, application of nuclear 

magnetic resonance to solve problems, theories related to the modern nuclear magnetic resonance  

 
  

(ȮȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠşŨ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

(*ĺĪėĴȮţşţ  

(*SCCH 404  

ĔŅĶŏĸƞŅŏĶŊŗŀĚĶŅĺĪŅĚŏėĴň 

Storytelling in Chemistry  

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 

 

ĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶŏĸƞŅŏĶŊŗŀĚĶŅĺĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŒĬŀħňĨȮĮƤěěŋĭńĬȮŐĸŃŀĬŅėĨȮœħƟŐĔƞȮ

ĮĶŃĺńĨŇĻŅĽĨĶƢȮŏľĨŋĔŅĶĦƢĽŜŅėńĠȮĔŅĶėƟĬıĭĪŅĚŏėĴňȮȮŐĸŃľńĺĕƟŀĪŅĚŏėĴňĪňŗĶƞĺĴĽĴńĵ 

Reading, writing, and storytelling in chemistry from past, present, and future 

including history, timelines, discovery in chemistry, and contemporary chemistry topics 

   

 

ĺĪėĴȮţŠš   

SCCH 412   

ľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŠ 

Special Topics in Analytical Chemistry I 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠ 

SCCH 311 

 

ľĸńĔĔŅĶŏĝŇĚĴŌĸĕŀĚĔŅĶĨĶĺěıŇĽŌěĬƢĺńĨĩŋıĵŅĬĨƞŅĚȮŕȮŏıŊŗŀĝƞĺĵŏľĸŊŀĔŅĶĽŊĭĽĺĬĽŀĭĽĺĬȮ

ľĸńĔĔŅĶĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŅĕŅĨƞŅĚȮŕȮĴŅŒĝƟŒĬĔŅĶėĸňŗėĸŅĵėħňȮĔŅĶ

ĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĶńĔļŅĺńĨĩŋıĵŅĬěŅĔĪňŗŏĔŇħŏľĨŋȮĔŅĶĨĶĺěıŇĽŌěĬƢĺńĨĩŋıĵŅĬĮĶŃŏĳĪĨƞŅĚŕȮ

ĸŅĵıŇĴıƢĬŇŘĺĴŊŀȮŏŀĔĽŅĶĮĸŀĴŐĮĸĚȮŀŅĺŋīĮƘĬȮĺńĨĩŋıĵŅĬĪŅĚĝňĺĺŇĪĵŅȮŐĸŃĵŅŏĽıĨŇħ 

Fundamental concepts of forensic evidences for supporting the case investigation; 

principles of forensic science; an application of the scientific knowledge to solving cases, crime 

scene investigations, evidence sampling, collecting and preservative, and collecting evidences from 

the crime scene, forensic analysis: fingerprints, fake documents, gunshot residues, biological samples 

and drug 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠş 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŠŢ   

SCCH 413   

ľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮš 

Special Topics in Analytical Chemistry II 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠ 

SCCH 311 

 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŀŅĻńĵĽĴĭńĨŇŏĔňŗĵĺĔńĭ

ĔńĴĴńĬĨĶńĚĽňȮȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟıĸŅĽĴŅŏĮƦĬŐľĸƞĚıĸńĚĚŅĬȮȮȮĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏĪėĬŇėĶŅĴŅĬȮȮȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĔŖĽȮȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚħƟŅĬŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏĶŊŗŀĚĪňŗĔŜŅĸńĚŀĵŌƞŒĬėĺŅĴĽĬŒěŒĬŏėĴňĺŇŏėĶŅŃľƢȮȮȮ 

The thermal analysis, radiochemical methods, plasma spectroanalytical 

chemistry, raman spectroscopy, methods for the analysis of gases, advances in analytical techniques 

and topics of current interest 

 

ĺĪėĴȮţŠţ   

SCCH 414   

ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

Environmental Chemistry 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠ 

SCCH 311 

 

ľĸńĔĔŅĶĪŅĚŏėĴňĽŇŗĚŐĺħĸƟŀĴȮĶŃĭĭĕŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĺńĢĳŅėŒĬĽŇŗŐĺħĸƟŀĴȮĺńĢĳŅėĕŀĚĬŘŜŅȮĺńĢĳŅė

ĕŀĚŀŅĔŅĻȮĺńĢĳŅėĕŀĚħŇĬȮĺńġĳŅėĕŀĚĽŇŗĚĴňĝňĺŇĨȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĺńĢĳŅėĨƞŅĚŕȮŒĬĽŇŗĚŐĺħĸƟŀĴȮĺĚěĶĕŀĚĽŅĶŏėĴňŐĸŃ

įĸĔĶŃĪĭȮĴĸĳŅĺŃĪŅĚĽŇŗĚŐĺħĸƟŀĴȮıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽŇŗĚŐĺħĸƟŀĴȮĶŃĭĭĬŇŏĺĻĺŇĪĵŅŏėĴňŐĸŃıŇļĺŇĪĵŅŏėĴňŀĵƞŅĚĵƞŀ 

Principles of environmental chemistry, the environmental systems and environmental 

phases; hydrosphere, atmosphere, lithosphere, biosphere, interactions in the environment; chemical 

fates and chemical cycles, environmental pollution, the basis of environmental analysis, chemical 

ecological and chemical toxicology in brief 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŠ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŠť   

SCCH 416   

ľĸńĔĔŅĶĴŅĨĶĺŇĪĵŅ 

Principles of Metrology 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŠŠȮ 

SCCH 311 

 

ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬĶŃĭĭĴŅĨĶĺŇĪĵŅȮ ĮĶŃĔŀĭħƟĺĵľĸńĔĪķļġňŐĸŃĮĢŇĭńĨŇŒĬħƟŅĬĔŅĶĺńħėƞŅĪŅĚ

ŏėĴňȮĽĩŇĨŇĽŜŅľĶńĭĔŅĶĨĶĺěĺńħĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĽŀĭĔĸńĭȮėĺŅĴœĴƞŐĬƞĬŀĬĕŀĚĔŅĶĺńħȮĔŅĶĮĶŃĔńĬėŋĦĳŅıȮėĺŅĴŒĝƟœħƟ

ĕŀĚĺŇīň 

Studies of knowledge in fundamental metrology consisting of the theoretical and 

practical aspects of the measurement in chemistry, statistics for the analytical measurement, 

traceability, uncertainty of measurement, quality assurance, method validation 

 

ĺĪėĴȮţšş   

SCCH 400   

ľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňŀŇĬĪĶňĵƢ  

Special Topics in Organic Chemistry  

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 224 

 

ĭĪĬŜŅȮĭĪĭŅĪŐĸŃėĺŅĴĽŜŅėńĠĕŀĚľńĺĕƟŀĪňŗėńħĽĶĶȮľĸńĔĔŅĶĕŀĚŏėĴňŀŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀėńħ

ĽĶĶȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĭŊŘŀĚĨƟĬŐĸŃėĺŅĴĶŌƟĶŃħńĭĽŌĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀėńħĽĶĶȮĮƤĠľŅŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ

ľńĺĕƟŀėńħĽĶĶȮŏĪėőĬőĸĵňĪňŗĴňĔŅĶĬŜŅĴŅŒĝƟŒĬľńĺĕƟŀėńħĽĶĶȮĭĪėĺŅĴŒĬľńĺĕƟŀŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬŏĔňŗĵĺĔńĭ

ŏėĴňŀŇĬĪĶňĵƢŒĬľńĺĕƟŀėńħĽĶĶ 

Introduction, the role of the selected topics, principles of the selected topic, basic 

and advanced concept of organic chemistry related to the selected topics, problems and solutions to 

the selected topics; related technology, and recent literatures on the selected topics in organic 

chemistry 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠš 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮţšŠ   

*SCCH 421 

ŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

Physical Organic Chemistry  

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 002 

 

ĽŏĨŀĶŇőŀŏėĴňŐĭĭœħĬŅĴŇĔĽƢȮėŀĬĲŀĶƢŏĴĝńĬŐĸŃőĴŏĸĔŌĸŅĶƢŏĴėŅĬŇėĽƢȮįĸĕŀĚėĺŅĴŏĔŃĔŃȮ

ėĺŅĴŏėĶňĵħĪňŗĴňĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĽŅĶĴńīĵńĬĨƢĕŀĚĮĢŇĔŇĶŇĵŅȮěĸĬıĸĻŅĽĨĶƢŏėĴňȮŐŁĴŏĴŖĪıĸŖŀĨȮįĸĪŅĚěĸĬıĸĻŅĽĨĶƢ

ĕŀĚœŀőĞőĪĮȮĮĢŇĔŇĶŇĵŅŏėĴňŏĝŇĚŐĽĚȮĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔĕńŘĬĽŌĚ 

Dynamic stereochemistry; conformational analysis and molecular mechanics; steric, 

strain effects on chemical reactions; reaction intermediates; chemical kinetics; Hammett plots; kinetic 

isotope effects; photochemistry; advanced pericyclic reactions 

 

ĺĪėĴȮţšš   

SCCH 422 

ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

Organic Synthesis 

š (š-ş-ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮȮ 

SCCH 224  

 

ĮĢŇĔŇĶŇĵŅĨƞŅĚŕȮĪňŗŒĝƟŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮĮĢŇĔŇĶŇĵŅŀńĸėŇĸŏĸĝńĬĕŀĚėŅĶƢĭŀĬĬŇ

ĺėĸňőŀœĲĸƢȮȮĮĢŇĔŇĶŇĵŅĕŀĚėŅĶƢĭŀĬĬŇĺėĸňőŀœĲĸƢĔńĭĽŅĶĮĶŃĔŀĭĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬėŅĶƢĭŀĬňĸȮȮĔŅĶŏĮĸňŗĵĬľĴŌƞĲƤĚĔƢĝńĬ

őħĵŒĝƟĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗħƟĺĵĬŇĺėĸňőŀœĲĸƢȮȮĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴħƟĺĵŀŇŏĸŖĔőĨĶœĲĸƢĪňŗıľŋıńĬīŃĕŀĚėŅĶƢĭŀĬȮ  ĮĢŇĔŇĶŇĵŅ

ĶňħńĔĝńĬĕŀĚľĴŌƞėŅĶƢĭŀĬňĸŐĸŃľĴŌƞĲƤĚĔƢĝńĬŀŊŗĬŕȮȮȮĮĢŇĔŇĶŇĵŅœĞőėĸŐŀħħŇĝńĬȮȮĮĢŇĔŇĶŇĵŅěńħĨńĺŒľĴƞŐĭĭĵŌĬŇőĴŏĸėŇĺĸŅ

ŐĸŃĮĢŇĔŇĶŇĵŅĔŅĶĕěńħȮĽŅĶŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔĕŀĚőĸľŃŀńĸėŅœĸĬƢȮŐĸŃőĸľŃŀńĸėŅœĸĬƢŏŀŇĶƢī   ĔŅĶĽĶƟŅĚıńĬīŃ

ĶŃľĺƞŅĚėŅĶƢĭŀĬőħĵŒĝƟĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŀŀĶƢŐĔőĬőĭĶŀĬȮȮĽŅĶŀŀĶƢŐĔőĬĞŇĸŇĔŀĬȮȮĽŅĶŀŀĶƢŐĔőĬĪŇĬȮȮȮĮĢŇĔŇĶŇĵŅĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĽŅĶĨńĺĔĸŅĚĪňŗĕŅħŀŇŏĸŖĔĨĶŀĬȮŐĸŃĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬ 

Organic reactions in the organic synthesis including alkylation of nucleophilic 

carbon; the reactions of carbon nucleophiles with carbonyl groups; functional group 

interconversion by nucleophilic substitution; electrophilic additions to carbon - carbon multiple 

bonds; the reduction of carbonyl and other functional groups; cycloadditions; unimolecular 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŢ 

rearrangementsȮand elimination; organometallic compounds of alkaline and alkaline earth metals, 

carbon-carbon bond forming reactions of compounds of organo-boron, organo-silicon and organo-

tin;  reactions involving highly reactive electron-deficient intermediates and oxidations 
  

*ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠţ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţšŢ   

**SCCH 423 

ŏėĴňŀŇĬĪĶňĵƢȮŐĸŃŏėĴňĞŌĮĶŅőĴŏĸĔŋĸ 

Organic and Supramolecular Chemistry 

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 002 

 

ľĸńĔĔŅĶŐĸŃĔŅĶıńĥĬŅĔŅĶĕŀĚŏėĴňĞŋĮĶŅőĴŏĸĔŋĸȮĻŉĔļŅīĶĶĴĝŅĨŇĕŀĚŐĶĚĔĶŃĪŜŅĕŀĚĞŋĮĶŅőĴŏĸĔŋĸ

ĽŜŅľĶńĭŐėĪœŀŀŀĬȮŐŀĬœŀŀŀĬȮŐĸŃőĴŏĸĔŋĸĪňŗŏĮƦĬĔĸŅĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĔŀĭĨńĺŏŀĚœħƟȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶ

ĽńĚŏėĶŅŃľƢőĴŏĸĔŋĸĮĶŃĔŀĭȮĽŅĶŀŇĬĪĶňĵƢŏıŊŗŀŏĮƦĬĞŋĮĶŅőĴŏĸĔŋĸȮĞŋĮĶŅőĴŏĸĔŋĸĽĺŇĨĞƢőħĵĔŅĶĩƞŅĵőŀĬŀŇŏĸŖĔĨĶŀĬŐĸŃ

ıĸńĚĚŅĬȮőĴŏĸĔŋĸĶńĭĶŌƟȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

Principles and development of supramolecular chemistry, nature of supramolecular 

interactions, molecular recognition for cation, anion and neutral molecule, molecular self-assembly, 

design and syntheses of organic compounds for the supramolecules, supramolecular switches using 

electron and energy transfers, molecular devices and their applications 

 

ĺĪėĴȮţšţ   

SCCH 424 

ŏėĴňĕŀĚĽŅĶīĶĶĴĝŅĨŇ 

Natural Product Chemistry 

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 002 

 

ĽŅĶŀŇĬĪĶňĵƢīĶĶĴĝŅĨŇĪňŗıĭŏĮƦĬŀĚėƢĮĶŃĔŀĭĕŀĚıŊĝȮĽńĨĺƢȮŐĸŃěŋĸŇĬĪĶňĵƢȮŐĸŃĔŅĶŐĭƞĚĔĸŋƞĴĽŅĶ

īĶĶĴĝŅĨŇŏľĸƞŅĬňŘőħĵŀŅĻńĵıŊŘĬģŅĬĪŅĚĔŅĶĝňĺĽńĚŏėĶŅŃľƢ 

Organic compounds of the natural origin found in plants, animals and microorganisms, 

and their classification on the basis of their biosynthetic pathways 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŤ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţšŤ   

SCCH 425   

ŏėĴňĝňĺŀŇĬĪĶňĵƢ   

Bioorganic Chemistry   

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 224 

 

ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĝňĺŏėĴňȮĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŐĸŃĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňĪňŗŏĔŇħĕŉŘĬŒĬ

ĽŇŗĚĴňĝňĺŇĨ:ȮĮĢŇĔŇĶŇĵŅĔŅĶŐĵĔĽĸŅĵħƟĺĵĬŘŜŅȮȮĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬ-ĶňħńĔĝńĬȮĮĢŇĔŇĶŇĵŅĪňŗĴňėĺŅĴěŜŅŏıŅŃŒĬĪŇĻĪŅĚĔŅĶŏĕƟŅĪŜŅ

ĮĢŇĔŇĶŇĵŅȮȮĔĸœĔŏĝŇĚŏĶƞĚĮĢŇĔŇĶŇĵŅȮľĬƟŅĪňŗĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸ: DNA RNA ŐĸŃŏŀĬœĞĴƢȮȮĽŅĶĝňĺőĴŏĸĔŋĸĪňŗĬƞŅĽĬŒěȮėŋĦĽĴĭńĨŇ

ĕŀĚıńĬīŃŏĮĮœĪħƢȮőĮĶĨňĬȮŐŀĬĨňĭŀħňȮĔĸœĔĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶŀŀĔķĪīŇśĕŀĚĵŅȮȮėĺŅĴĔƟŅĺľĬƟŅŀŊŗĬŕȮŒĬĽŅĕŅĺŇĝŅĬňŘȮ 

Basic principles in organic chemistry and biochemistry; chemical processes in living 

cells: hydrolysis reaction, oxidation-reduction reaction and stereospecific reaction; catalytic mechanism; 

function of biological molecules: DNA, RNA, and enzymes; biomolecule: peptide, protein, antibody, 

drug, recent advances in related fields 

 

ĺĪėĴȮţšť   

SCCH 426   

ĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ  

Organic Reaction Mechanisms  

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 002 

 

ĔŅĶŏĕňĵĬŐĸŃŏĽĬŀĕńŘĬĨŀĬĕŀĚĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴň ĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚěŅĔĽŅĶĨńŘĚĨƟĬœĮŏĮƦĬĽŅĶ

įĸŇĨĳńĦĤƢ ĪňŗŏľĴŅŃĽĴĕŀĚĮĢŇĔŇĶŇĵŅĕńŘĬıŊŘĬģŅĬŐĸŃĕńŘĬĽŌĚĮĶŃŏĳĪĨƞŅĚȮŕȮĕŀĚĽŅĶŀŇĬĪĶňĵƢ 

Drawing and proposing a step-by-step description of the most reasonable pathway by 

which the reactants are converted to products for the fundamental and advanced reactions of organic 

molecules 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠť 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţšŧ    

SCCH 428   

ŏėĴňĕŀĚĵŅ 

Medicinal Chemistry 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 222 

 

ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĔŅĶıńĥĬŅĽŅĶĽńĚŏėĶŅŃľƢľĶŊŀĽŅĶĽĔńħĪŅĚĝňĺĳŅıŏıŊŗŀŏĮƦĬĵŅĶńĔļŅőĶėȮ

ĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĵŅĪňŗŒĝƟĪńŗĺœĮŒĬĮƤěěŋĭńĬȮĶĺĴĩŉĚĔĸœĔŐĸŃĔŅĶŀŀĔķĪīŇśĕŀĚĵŅȮŀŅĪŇŏĝƞĬȮĵŅĮĢŇĝňĺĬŃȮĵŅĨƟŅĬ

ŀńĔŏĽĭĔĸŋƞĴȮNSAIDsȮĔŅĶŀŀĔŐĭĭĽŅĶĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅıȮĶĺĴĩŉĚĔŅĶĽńĚŏėĶŅŃľƢĵŅŒĬŀŋĨĽŅľĔĶĶĴ ĔŅĶİƗĔĪńĔļŃĔŅĶ

ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŀŇĬĪĶňĵƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Basic principles in developing synthetic small molecules or natural products to 

therapeutics; the study of chemistry of current drugs as well as the mechanism of action of these drugs 

including antibiotics, anti-inflammation such as NSAIDs; the design of new chemical entities as well as 

the chemical reactions and chemical syntheses in the industry; practicing communication skills in 

organic chemistry; practicing to act responsibly 

 

ĺĪėĴȮţšŨ   

SCCH 429 

ľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀŇĬĪĶňĵƢ š 

Special Topics in Organic ChemistryȮII 

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţ 

SCCH 224 

 

ĭĪĬŜŅȮŏėĴňŀŇĬĪĶňĵƢĔńĭľńĺĕƟŀıŇŏĻļȮľńĺĕƟŀĪňŗŏĮƦĬĮƤěěŋĭńĬĪňŗėĶŀĭėĸŋĴŏĬŊŘŀľŅĪńĬĽĴńĵŏĜıŅŃĪŅĚĻŅĽĨĶƢ

ŏėĴňŀŇĬĪĶňĵƢȮĨńĺŀĵƞŅĚľńĺĕƟŀıŇŏĻļȮŏėĴňŀŇĬĪĶňĵƢĽńĚŏėĶŅŃľƢĕńŘĬĽŌĚȮĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚȮŏėĴňĪŅĚĵŅŐĬĺľĬƟŅȮŏėĴň

ĝňĺĺŇĪĵŅȮŏėĴňĕŀĚĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĕńŘĬĽŌĚȮĔŅĶĽńĚŏėĶŅŃľƢŐĭĭŀĽĴĴŅĨĶ ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĴňŀŇĬĪĶňĵƢŐĭĭ

ĪńĬĽĴńĵ ĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Introduction,Ȯorganic chemistry and the selected topics,Ȯcurrent topics with modern 

contents related to the field of organic chemistry, examples of selected topics, advanced organic 

synthesis, advanced organic reaction mechanism, frontiers in medicinal chemistry, chemical biology, 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŦ 

advanced natural product chemistry, asymmetric synthesis, and modern application of organic 

chemistry; practicing to act responsibly 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŧ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŢŤ   

SCCH 435   

ľńĺĕƟŀıŇŏĻļŒĬŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ 

Special Topics in Physical Chemistry I  

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšŢšȮľĶŊŀȮĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 232 or consent of instructor 

 

ľńĺĕƟŀıŇŏĻļŏĔňŗĵĺĔńĭŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮȮĪňŗŀĵŌƞŒĬėĺŅĴĽĬŒěĪňŗŏĮƦĬĮƤěěŋĭńĬȮľĸńĔĔŅĶĕńŘĬĽŌĚŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĪňŗŏĔňŗĵĺĕƟŀĚ: ėĺŅĴĭĔıĶƞŀĚĕŀĚőėĶĚĽĶƟŅĚŒĬĕŀĚŐĕŖĚ ȮĔĶŃĭĺĬĔŅĶĩƞŅĵőŀĬŀŇŏĸŖĔĨĶŀĬ 

Special topics of current interest in physical chemistry; advanced principles and 

relevant applications: structural defect in solids, electron transfer 

 

ĺĪėĴȮţŢŦ 

SCCH 435 

ĪķļġňĪŅĚœĲĲƚŅŏėĴň 

Principles of Electrochemistry 

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢŢŠȮľĶŊŀȮĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 331Ȯor consent of instructor 

 

ĪĭĪĺĬľĸńĔĔŅĶĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮŐĸŃĮĢŇĔŇĶŇĵŅĶňħŀĔĞƢŒĬŏĞĸĸƢœĲĲƚŅŏėĴňȮŐĬŃĬŜŅĪķļġňĪňŗŀīŇĭŅĵ

ĔĶŃĭĺĬĔŅĶĪŅĚœĲĲƚŅŏėĴňȮœħƟŐĔƞȮŐĶĚĔĶŃĪŜŅĶŃľĺƞŅĚœŀŀĬŒĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĨĶœĸĪƢȮĪķļġňŏħŀĭŅĵ+ŁŋĔŏĔŇŘĸȮĮĶŃŏĳĪ

ĕŀĚĔĶŃŐĽĪňŗŏĔŇħĕŉŘĬŒĬŏĞĸĸƢœĲĲƚŅŏėĴňȮĔĶŃĭĺĬĔŅĶĪňŗŏĔŇħĕŉŘĬĶŃľĺƞŅĚĕńŘĺœĲĲƚŅŐĸŃĽŅĶĸŃĸŅĵȮŏĮƦĬĨƟĬȮŐĬŃĬŜŅŏĪėĬŇėĔŅĶ

ĺŇŏėĶŅŃľƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĪķļġňĪŅĚœĲĲƚŅŏėĴňȮŐĸŃȮĔŅĶĬŜŅľĸńĔĔŅĶĪŅĚœĲĲƚŅŏėĴňĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ

ıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĝƞĬȮľĸńĔĔŅĶĕŀĚŏĞĸĸƢŏĕŊŘŀŏıĸŇĚȮŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĪŅĚœĲĲƚŅŏėĴň ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚ

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Reviews of chemical thermodynamics and redox reaction in electrochemistry. 

Introduction to theories in electrochemistry, such as interactions of ionic solutions, Debye-Hückel 

theory, processes at the interface between electrode and electrolytes; introduction to electrochemical 

techniques; application of electrochemistry to research fields of alternative energy such as fuel cells 

and catalyst in electrochemistry; practicing communication skills in physical chemistry; practicing to act 

responsibly 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŠŨ 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ššş 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţŢŧ   

**SCCH 438 

ŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ   

Statistical Thermodynamics  

š (š-ş+ţ)  

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšŢšȮŐĸŃȮĺĪėĴȮŢŢŠ 

SCCH 232 and SCCH 331 

 

ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮŏĬŊŘŀľŅŏĔňŗĵĺĔńĭŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮŏĝŇĚĽĩŇĨŇ

ĮĶŃĔŀĭħƟĺĵėŋĦĽĴĭńĨŇŏĝŇĚěŋĸĳŅėŐĸŃĴľĳŅėĕŀĚŐĔƠĽŒĬŀŋħĴėĨŇȮėĺŅĴľĴŅĵŐĸŃĪķļġňŀŀĚĞŀĴŏĭŇŘĸĕńŘĬıŊŘĬģŅĬȮĽĩŇĨŇĕŀĚ

őĭĸƢĽĴŅĬƢȮĶŃħńĭĕńŘĬĕŀĚėĺŅĴŀŇĽĶŃȮĪķļġȮňĽĩŅĬŃŐĮĶŏĮĸňŗĵĬȮŐĸŃŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔĶŇĵŅŏėĴň ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶ

ėĺŅĴĶŌƟĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ  

The basic knowledge in statistical thermodynamics; the topics include the comparison 

of macroscopic and microscopic properties of ideal gases, the description of ensemble theory, 

Boltzmann statistics, molecular degree of freedom, transition theory and chemical reaction rate; 

practicing communication skills in physical chemistry; practicing to act responsibly 

 

ĺĪėĴȮţŢŨ   

SCCH 439   

ŏėĴňŏĝŇĚėŜŅĬĺĦ  

Computational Chemistry  

š (Š-Š+š) 

2 (1-1+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšŢšȮ 

SCCH 232  

 

ĪķļġňıŊŘĬģŅĬŐĸŃĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢŏıŊŗŀĔŅĶėŜŅĬĺĦĪŅĚħƟŅĬėĺŀĬĨńĴŏėĴňȮĺŇīňĔŅĶŐĭĭȮab initioȮŐĸŃȮ

ĪķļġňĲƤĚĔƢĝńĬĬńĸėĺŅĴľĬŅŐĬƞĬȮőħĵĴňĔŅĶĔĸƞŅĺĩŉĚŏĪėĬŇėĪňŗŒĝƟĪńŗĺœĮŒĬĔŅĶėŜŅĬĺĦ:ȮĔŅĶľŅőėĶĚĽĶƟŅĚĪňŗŏĽĩňĵĶȮĔŅĶľŅ

őėĶĚĽĶƟŅĚĕŀĚĪĶŅĬĞŇĝńŗĬĽŏĨĪȮĔŅĶėŜŅĬĺĦėƞŅėĺŅĴĩňŗĔŅĶĽńŗĬĕŀĚőĴŏĸĔŋĸȮĽĴĭńĨŇĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔȮŐĸŃĽĴĭńĨŇĪŅĚĽŏĮĔ

őĪĶĽőĔĮƖ 

Basic theory and guideline for the use of molecular modeling softwares to perform 

the quantum chemical calculation; the ab initio method and the Density functional theory commonly 

used computational techniques; geometry optimization, transition state search, frequency calculation, 

and thermodynamics and spectroscopic property 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠšŠ 

 

 

 

  

((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ššš 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţţŢ   

SCCH 441  

ľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮŠ   

Special Topics in Inorganic Chemistry I 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠ 

SCCH 241 

 

ľńĺĕƟŀıŇŏĻļŏĔňŗĵĺĔńĭŏėĴňŀĬŇĬĪĶňĵƢ ĪňŗŀĵŌƞŒĬėĺŅĴĽĬŒěĪňŗŏĮƦĬĮƤěěŋĭńĬȮľĸńĔĔŅĶĕńŘĬĽŌĚŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĪňŗŏĔňŗĵĺĕƟŀĚ ŒĬľńĺĕƟŀŏĝƞĬ ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮŏėĴňŏĔňŗĵĺĔńĭĝňĺŀĬŇĬĪĶňĵƢȮŐĸŃŏėĴňĕŀĚĺńĽħŋŀĬŇĬĪĶňĵƢȮĔŅĶİƗĔĪńĔļŃ

ĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭȮ 

Special topics of current interest in inorganic chemistry; advanced principles and 

relevant applicationsȮin the topics such as catalysis, bioinorganic chemistry and chemistry of inorganic 

materials; practicing communication skills in inorganic chemistry; practicing to act responsibly 

 

ĺĪėĴȮţţţ   

SCCH 444  

ľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮš  

Special Topics in Inorganic Chemistry II   

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠ 

SCCH 241 

 

ľńĺĕƟŀıŇŏĻļŏĔňŗĵĺĔńĭŏėĴňŀĬŇĬĪĶňĵƢ ĪňŗŀĵŌƞŒĬėĺŅĴĽĬŒěĪňŗŏĮƦĬĮƤěěŋĭńĬȮľĸńĔĔŅĶĕńŘĬĽŌĚŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĪňŗŏĔňŗĵĺĕƟŀĚ ŒĬľńĺĕƟŀŏĝƞĬ ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮŏėĴňĕŀĚőĸľŃŀŇĬĪĶňĵƢȮŐĸŃŏėĴňĕŀĚĕŀĚŐĕŖĚ ĔŅĶ

İƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Special topics of current interest in inorganic chemistry; advanced principles and 

relevant applications in the topics such as coordination chemistry, organometallic chemistry and solid-

state chemistry; practicing communication skills in inorganic chemistry; practicing to act responsibly 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠšŢ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţţŤ   

**SCCH 445  

ŏėĴňĝňĺŀĬŇĬĪĶňĵƢ  

Bioinorganic Chemistry 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢţŠȮľĶŊŀĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 341 or consent of instructor 

 

ėĺŅĴĽŜŅėńĠĕŀĚœŀŀŀĬőĸľŃŒĬĝňĺĺŇĪĵŅȮȮŏĴĪńĸőĸŏŀĬœĞĴƢĮĶŃŏĳĪĨƞŅĚŕȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ

ĔŅĶŐıĪĵƢȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĺńĽħŋĻŅĽĨĶƢŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮĔŅĶĩƞŅĵŏĪŀŇŏĸŖĔĨĶŀĬŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĶňħŀĔĞƢ 

Roles of metal in biology; different types of metalloenzymes; applications in 

biomedical sciences; applications in material sciences and alternative; energy electron transfer process 

and redox catalysts 
 

**ĺĪėĴȮţţť   

**SCCH 444 

ŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚĺńĽħŋĶŃħńĭĬŅőĬ  

Supramolecular Chemistry of Nanomaterials   

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠ ľĶŊŀĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 241 or consent of instructor 

 

ĭĪĬŜŅŏėĴňĞŋĮĶŅőĴŏĸĔŋĸȮŐĸŃŐĴėőėĶœĞėĸŇĔĸŇŐĔĬħƢ, ĨńĺŀĵƞŅĚĕŀĚĸŇŐĔĬħƢ, įĸĕŀĚĔŅĶėňŏĸĪŐĸŃŐĴė

őėĶœĞėĸŇĔ, ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŒĬŏėĴňĕŀĚĽŅĶőŁĽĨƢŐĸŃŏĔĽĪƢȮŏėĴňĞŋĮĶŅőĴŏĸĔŋĸŒĬĝňĺĺŇĪĵŅ, ĔŅĶĽńĚŏėĶŅŃľƢĽĩŅĮƤĨĵĔĶĶĴ

ĞŋĮĶŅőĴŏĸĔŋĸőħĵŒĝƟĨƟĬŐĭĭȮĔŅĶıŇĽŌěĬƢŀńĨĸńĔļĦƢŒĬŏėĴňĞŋĮĶŅőĴŏĸĔŋĸȮŏėĴňŏĝŇĚŐĽĚŐĸŃĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬŒĬĶŃĭĭĞŋĮĶŅ

őĴŏĸĔŋĸȮĺńĽħŋĬŅőĬĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĺŇĻĺĔĶĶĴȮĔŅĶĬŜŅĽƞĚĵŅȮĔŅĶĺŇĬŇěĜńĵĪŅĚĔŅĶŐıĪĵƢȮľńĺĕƟŀĝńŘĬĬŜŅĕŀĚŏėĴňĞŋĮĶŅ

őĴŏĸĔŋĸĕŀĚĺńĽħŋĬŅőĬȮĔŅĶŒĝƟĚŅĬŏėĴňĞŋĮĶŅőĴŏĸĔŋĸŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĮĢŇĽńĴıńĬīƢĔńĭĬńĔŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĝńŘĬŐĬĺľĬƟŅ 
 

Introduction to supramolecular and macrocyclic chemistry, surveys of ligand, chelate 

and macrocyclic effects, thermodynamics principles in host-guest chemistry, supramolecular chemistry 

in biology, strategic template assisted synthesis of supramolecular architectures, characterization 

techniques in supramolecular chemistry, photochemistry and energy transfer in supramolecular 

systems, supramolecular nanomaterials for engineering, drug delivery, and theranostic applications, 

frontier topics in supramolecular nanomaterials, supramolecular chemistry in actions, interactions with 

outstanding supramolecular chemists 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ššţ 

 

  

((ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠšŤ 

**ĺĪėĴȮţţŦ   

**SCCH 445  

ŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔĽĴńĵŒľĴƞ  

Modern Main Group Chemistry   

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠ ľĶŊŀĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 241 or consent of instructor 

 

ŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔȮœħƟŐĔƞȮőĸľŃŐŀĸėŅœĸĬƢȮőĸľŃŐŀĸėŅœĸĬƢŏŀŇĶƢīȮīŅĨŋĔĸŋƞĴőĭĶŀĬȮīŅĨŋŏĪŏĪĶĸȮīŅĨŋ

ĬŇėőĪŏěĬȮīŅĨŋĝŅĸőėŏěĬȮīŅĨŋŁŅőĸŏěĬȮȮŐĸŃȮľńĺĕƟŀĽĴńĵŒľĴƞĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔ 

Chemistry of alkali metal, alkali earth metal, boron, tetrel, pnictogen, chalcogen, 

halogen, and modern topics related to main group chemistry 

 
 

**ĺĪėĴȮţţŧ   

**SCCH 448  

ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶŀŇĬĪĶňĵȮƢőĸľŃ 

Catalysis by Organometallic Compounds  

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮšţŠ ľĶŊŀĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 241 or consent of instructor 

 

ĮĢŇĔŇĶŇĵŅŏėĴňıŊŘĬģŅĬĕŀĚĽŅĶŏĝŇĚĞƟŀĬŀŇĬĪĶňĵƢőĸľŃȮĨńĺŀĵƞŅĚĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭŏŀĔıńĬīŋƢĪňŗĽŜŅėńĠȮ

ĺĚěĶĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮĨńĺŀĵƞŅĚĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶŏĝŇĚĞƟŀĬŀŇĬĪĶňĵƢőĸľŃŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃĚŅĬĺŇěńĵĽĴńĵŒľĴƞĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭĽŅĶŏĝŇĚĞƟŀĬŀŇĬĪĶňĵƢőĸľŃ 

Basic reactions in organometallic chemistry, notable examples of homogeneous 

catalytic reactions, catalytic mechanism, examples of catalytic reactions used by chemical industry, and 

up-to-date research topics involving organometallic catalysts 
 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ššť 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮţŤŠ   

*SCCH 451  

ŏėĴňŀŋĨĽŅľĔĶĶĴ 

Industrial Chemistry 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţ 

SCCH 104 

 

ŀŋĨĽŅľĔĶĶĴŏėĴňŒĬĮĶŃŏĪĻœĪĵȮŏĻĶļģĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬȮŀŋĨĽŅľĔĶĶĴėĸŀŀńĸėŅœĸĬƢȮ

ŀŋĨĽŅľĔĶĶĴĔĶħĔŅĴŃĩńĬŐĸŃĔĶħœĬĨĶŇĔȮĔŅĶĮĶŃŏĴŇĬĨƟĬĪŋĬŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŀŋĨĽŅľĔĶĶĴĽŅĶĮƕőĨĶŏėĴňȮ

ŀŋĨĽŅľĔĶĶĴıŀĸŇŏĴŀĶƢŐĸŃıĸŅĽĨŇĔȮŀŋĨĽŅľĔĶĶĴĽŅĶŏėĴňĝňĺĳŅıŐĸŃŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮŐĸŃĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴœĪĵ

ŀĵƞŅĚĵńŗĚĵŊĬĔńĭŐĬĺėŇħĔŅĶįĽĴįĽŅĬĕŀĚĔŅĶıńĥĬŅŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺ 

The Thai chemical industry, introduction to industrial economics, Chlor-Alkali 

products, nitric and sulfuric acid industry, cost evaluation in the chemical industry, petrochemical 

industry, polymer and plastics industry, biochemicals and biofuels industry, and sustainable 

development of the Thai industry with the concept of Bio-Circular-Green Economy (BCG Economy) 
 

 

ĺĪėĴȮţťŠ   

SCCH 461 

ŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ 

Polymer Materials Chemistry 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢťŠ  

SCCH 361 

 

ĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŏėĴňĔŅĶįĸŇĨȮȮĽĴĭńĨŇĪŅĚŏėĴňȮĲƕĽŇĔĽƢŐĸŃĽĴĭńĨŇĔŅĶŒĝƟĚŅĬŀŊŗĬȮŕȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ

ĚŅĬĕŀĚıĸŅĽĨŇĔȮȮĵŅĚȮȮŏĽƟĬŒĵȮȮĽŅĶŏėĸŊŀĭįŇĺȮȮŐĸŃőĲĴȮĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢĪňŗĪŜŅĔŅĶĽŀĬ:ȮȮıŀĸŇŏŀĪŇĸňĬȮȮıŀĸŇőıĶıŇĸňĬȮ

ıŀĸŇŏŀœĴħƢȮȮıŀĸŇœĺĬŇĸėĸŀœĶħƢȮȮıŀĸŇĽœĨĶňĬȮȮıŀĸŇŏŀĽŏĪŀĶƢ ıŀĸŇĵŌĶŇŏīĬȮȮŀňıŀĔĞňŏĶĞŇĬȮȮŐĸŃĵŅĚĝĬŇħĨƞŅĚŕȮĶĺĴĩŉĚıŀĸŇ

ŏĴŀĶƢĝĬŇħŒľĴƞĪňŗĴňĔŅĶıńĥĬŅȮŏĝƞĬȮıŀĸŇŏĴŀĶƢŏĝŇĚĮĶŃĔŀĭȮŐĸŃıŀĸŇŏĴŀĶƢĝňĺĳŅı  

Details of chemistry of production, chemical, physical and other properties relevant 

to the applications of plastics, rubbers, fibers, surface coatings and foams; the types of polymers: 

polyethylene, polypropylene, polyamide, poly (vinyl chloride), polystyrene, polyester, polyurethane, 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠšŦ 

epoxy resin, and rubbers including newly developed polymers such as polymer composites and 

biopolymers 

 

  

*ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Ššŧ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţťš   

**SCCH 462  

ĲƤĚĝńĬĬńĸıŀĸŇŏĴŀĶƢ 

Functional Polymers    

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢťŠ 

SCCH 361 

 

ĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŐĬĺėŇħĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢŒľƟĴňľĴŌƞĲƤĚĝńĬŏĜıŅŃȮőħĵĔŅĶĽńĚŏėĶŅŃľƢȮĔŅĶħńħŐĮĶ

ĪŅĚŏėĴňȮĔŅĶįĽĴıŀĸŇŏĴŀĶƢȮ2ȮĝĬŇħȮľĶŊŀĔŅĶŒĝƟĽŅĶĨńĺŏĨŇĴȮȮĔŅĶŒĝƟĺńĽħŋěŅĔīĶĶĴĝŅĨŇȮĶĺĴĩŉĚĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢĪňŗŒĝƟ

ĪŅĚŏĳĽńĝĔĶĶĴŐĸŃĨŀĭĽĬŀĚĨƞŀĽĳŅĺŃŐĺħĸƟŀĴ 

Details of the concept of preparation of polymers incorporating specific functional 

groups by synthetic method, chemical modification, mixing of 2 polymers, or utilizing fillers and natural 

polymers including synthesis of phamaceutical and environmentally responsive polymers 

 

*ĺĪėĴȮţťť   

*SCCH 466  

ŏĪėőĬőĸĵňĵŅĚ 

Rubber Technology 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢťŠ 

SCCH 361 

 

ĽĴĭńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢĵŅĚīĶĶĴĝŅĨŇŐĸŃĵŅĚĽńĚŏėĶŅŃľƢĝĬŇħĨƞŅĚŕȮ Ȯ ĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶįĸŇĨĵŅĚ

įĸŇĨĳńĦĤƢȮȮĔĶŃĭĺĬĔŅĶįĽĴȮȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮȮŐĸŃĔĶŃĭĺĬĔŅĶŀĭĵŅĚėŀĴıŅĺĬħƢȮȮĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĵŅĚ

įĸŇĨĳńĦĤƢĪńŘĚŒĬĶŌĮŐĭĭĕŀĚĵŅĚŐľƟĚŐĸŃĬŘŜŅĵŅĚ 

Properties and applications of natural rubber and various types of synthetic rubbers; 

chemicals used in rubber processing; rubber compounding; shaping and curing; testing and property 

analysis of rubber products in both of dry rubber and latex forms 

 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠšŨ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

*ĺĪėĴȮţťŦ   

*SCCH 465  

ŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

Plastics Technology 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŢťŠ 

SCCH 361 

 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶŐĮĶĶŌĮıĸŅĽĨŇĔȮĮƤěěńĵĪŅĚĔŅĶŐĮĶĶŌĮĪňŗĴňįĸĨƞŀĽĴĭńĨŇĕŀĚıĸŅĽĨŇĔȮȮ

ĽŅĶĨńĺŏĨŇĴŐĸŃĲƕĸŏĸŀĶƢĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴıĸŅĽĨŇĔȮĔŅĶįĽĴŐĸŃĔŅĶėŀĴıŅĺĬħƢıĸŅĽĨŇĔȮŏĪėĬŇėĔŅĶŀńħĶňħȮĔŅĶĜňħ

ľĸƞŀȮĔŅĶŏĮƙŅľĸƞŀȮĔŅĶĔħŀńħȮĔŅĶĕŉŘĬĶŌĮĶƟŀĬȮĔŅĶŏľĺňŗĵĚľĸƞŀȮĔŅĶįĸŇĨįĸŇĨĳńĦĤƢěŅĔıŀĸŇŏĴŀĶƢŏĝŇĚĮĶŃĔŀĭȮĔŅĶŀŀĔŐĭĭ

įĸŇĨĳńĦĤƢıĸŅĽĨŇĔĽŜŅľĶńĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮĔŅĶĪħĽŀĭıĸŅĽĨŇĔŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟ

ĪŅĚıŀĸŇŏĴŀĶƢȮĔŅĶİƗĔĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĭįŇħĝŀĭ 

Basic principle of plastic processing, processing factors affecting the property; 

additives and fillers; mixing and compounding plastics, extrusion, injection moulding, blow moulding, 

compression moulding, thermoforming, rotational moulding; polymer composites; plastics for circular 

economy; testing of plastics and applications; practicing communication skills in polymer; practicing to 

act responsibly 

 

ĺĪėĴȮţŦŠ   

SCCH 471 

ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

Introduction to Materials Science 

š (š-ş+ţ) 

2 (2-0+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţȮ 

SCCH 102 

 

őėĶĚĽĶƟŅĚŐĸŃıńĬīŃĶŃľĺƞŅĚŀŃĨŀĴȮ ȮőėĶĚĽĶƟŅĚĕŀĚįĸŉĔĕŀĚŐĕŖĚȮ ȮėĺŅĴœĴƞĽĴĭŌĶĦƢŒĬĕŀĚŐĕŖĚȮȮ 

ĔŅĶŐıĶƞȮȮ ĔŅĶĽŉĔľĶŀŐĸŃĔŅĶĽŉĔĔĶƞŀĬȮ ĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋȮȮ ŐįĬĳŅıĺńġĳŅėȮȮ ĔŅĶŏĮĸňŗĵĬĽĳŅıĕŀĚĺńġĳŅėŒĬ

őĸľŃȮȮȮőĸľŃȮȮŏĞĶŅĴŇĔȮ ıŀĸŇŏĴŀĶƢŐĸŃėŀĴıŀĽŇĨ 

Atomic structure and interatomic bonding; structure of crystalline solids, 

imperfection in solids; diffusion, failure and degradation; mechanical behaviour of materials; phase 

diagram, phase transformation in metals; metal, ceramic, polymer and composite  

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢş 

 

  

(ȮĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢŠ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţŧş   

**SCCH 480  

ĶŃĭĭĔŅĶěńħĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅı 

Quality Management System  

Ţ (Ţ-ş+ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

œĴƞĴň 

none 
 

ľĸńĔĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅıȮĶŃĭĭĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅıȮĕƟŀĔŜŅľĬħĴŅĨĶģŅĬĽŅĔĸȮISO 7../Ȯ

ĕŀĭĕƞŅĵ ėŜŅĻńıĪƢŐĸŃĬŇĵŅĴȮĭĶŇĭĪħƟŅĬőėĶĚĽĶƟŅĚŀĚėƢĔĶȮĳŅĺŃįŌƟĬŜŅ ĔŅĶĺŅĚŐįĬ ĔŅĶĽĬńĭĽĬŋĬȮĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮĔŅĶĮĶńĭĮĶŋĚ ŐĬĺėŇħȮPlan-Do-Check-Act ŐĸŃȮRisk-Based Thinking ĨŅĴĕƟŀĔŜŅľĬħ

ĴŅĨĶģŅĬĽŅĔĸȮISO 9001 

Quality management principles,Ȯrequirement of international standard for quality 

management system ISO 9001, scope,ȮtermsȮand definition, context of structural organization, 

leadership, planning, support, operation, analysis and evaluation, improvement, Plan-Do-Check-Act 

process approach andȮRisk-Based Thinking approach for the requirement ofȮISO 9001 

 

**ĺĪėĴȮţŧŠ   

**SCCH 481  

ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

Quality Assurance in Laboratory Testing 

Ţ (Ţ-ş+ť) 

3 (3-0+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşŢȮľĶŊŀȮĺĪėĴȮŠşţȮľĶŊŀȮĺĪėĴȮšŠŠ 

SCCHȮ103 or SCCHȮ104 or SCCHȮ211 
 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶėĺĭėŋĴėŋĦĳŅıĔŅĶĪħĽŀĭȮĕƟŀĔŜŅľĬħ

ĪńŗĺœĮĽŜŅľĶńĭľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭŐĸŃĔŅĶĽŀĭŏĪňĵĭȮISO /5.03 

Quality assurance in laboratory testing, quality control, general requirements for the 

competence of testing and calibrations laboratories ISO 17025 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢš 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

**ĺĪėĴȮţŧŨ   

**SCCH 489 

ĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ 

Cooperative Work Education 

ť (ş-Šŧ+ť)  

6 (0-18+6) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮĺĪėĴȮŢŠŠȮľĶŊŀȮĺĪėĴȮŢŢŠȮľĶŊŀȮĺĪėĴȮŢţŠȮľĶŊŀȮ 

ĺĪėĴȮŢťŠȮľĶŊŀĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 224 or SCCH 311 or SCCH 331 or SCCH 341 or SCCH 361 or 

consent of instructor 

 

ĽľĔŇěĻŉĔļŅőħĵİƗĔĔŅĶĪŜŅĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮľĬƞĺĵĚŅĬĳŅėĶńģȮŏŀĔĝĬȮőĶĚĚŅĬ

ŀŋĨĽŅľĔĶĶĴȮľƟŀĚĮĢŇĭńĨŇĔŅĶĭĶŇĔŅĶĪħĽŀĭȮľĬƞĺĵĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗħŜŅŏĬŇĬĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ

ĽŅĕŅĺŇĝŅŏėĴňľĶŊŀĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔľĸńĔĽŌĨĶ 

Cooperative work education on the job training in the organization, government 

agency, private sector, industrial factory, laboratory for testing, research and development section, the 

organization working related to chemistryȮor scientific area under the program approval 

 

ĺĪėĴȮţŨŠ   

SCCH 491 

ľńĺĕƟŀėńħĽĶĶŒĬŏėĴň 

Selected Topics in Chemistry 

š (š-ş+ţ) 

2 (2-0+2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮŠşţȮľĶŊŀȮĮĶŉĔļŅįŌƟĽŀĬ 

SCCH 104 or Consent of instructor 

 

ľńĺĕƟŀŏĶŊŗŀĚĽŅĕŅĺŇĝŅŏėĴňĨƞŅĚ ŕȮĪňŗŏĮƦĬĪňŗĽĬŒěȮȮŠȮ+Ȯš ŏĶŊŗŀĚȮĪňŗŏĮƦĬĮƤěěŋĭńĬ 

One or two current topics from various areas in chemistry 

 

ĺĪėĴȮţŨŧ   

SCCH 498 

őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš 

Project in ChemistryȮII 

ţȮ(ş+Šš-ţ) 

4 (0-12-4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮţŨŦ 

SCCH 497 

 

ĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĕĬŅħŒľĠƞĕŉŘĬȮőħĵŏĮƦĬŀŅěěŃŏĮƦĬőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňĪňŗĨƞŀŏĬŊŗŀĚěŅĔ

őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮŠȮľĶŊŀŏĮƦĬőėĶĚĔŅĶŏĶŇŗĴŒľĴƞŒĬľńĺĕƟŀĪňŗĽĬŒěĪŅĚŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢŢ 

A major research project, either as a continuation of the project in chemistry I or 

starting a new project in the interested topics 

  

(*ȮĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢţ 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŤŧ   

SCCH 458  

ĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

Industrial Visits 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ŏĵňŗĵĴĝĴőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴĮĶŃŏĳĪĨƞŅĚ ŕ  ĔĶŃĭĺĬĔŅĶįĸŇĨȮȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĸŃĪħĽŀĭįĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴȮĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵĕŀĚőĶĚĚŅĬȮȮĻŉĔļŅĔŅĶĺŇŏėĶŅŃľƢĔŅĶĪħĽŀĭĪŅĚŏėĴňŐĸŃ

ĪŅĚĲƕĽŇĔĽƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

Visit several industries, production process, quality control, analysis and testing of 

the industrial products, waste water treatment, studying chemical and physic analysis and testing in 

laboratory 

 

ĺĪėĴȮţŤŨ   

SCCH 459  

İƖĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ 

Industrial Training 

šȮ&ş+ť+š' 

2 (0-6-2) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬģŅĬŃıĬńĔĚŅĬĪħĸŀĚĝńŗĺėĶŅĺŒĬĽĩŅĬĪňŗİƗĔĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ

ĳŅėŀŋĨĽŅľĔĶĶĴŏėĴňȮŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬŏėĴňȮŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶĺĴĩŉĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ

ŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪńĔļŃħƟŅĬŀŅĝňıĕŀĚĬńĔĻŉĔļŅȮİƗĔĚŅĬĨŅĴľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬĪňŗİƗĔĚŅĬȮĔŅĶěńħĪŜŅ

ĶŅĵĚŅĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬȮĴňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĮĢŇĭńĨŇĚŅĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸőħĵıĬńĔĚŅĬıňŗŏĸňŘĵĚŐĸŃŀŅěŅĶĵƢĬŇŏĪĻĔƢȮ

ĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮĔŅĶİƗĔĪńĔļŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 

Training as a trainee employer in the section of related industrial chemistry, in the 

industrial plant or in the related industrial chemistry laboratory; applying the knowledge in chemistry, 

scientific and technology methods, including related fields, improvement and development in career 

skills for students; training at the industry section with the assignment duty, reports and presentation 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢŤ 

of the training, including evaluating by the observer employers of the industry section and visiting 

lecturers, practicing communication skills in chemistry, practicing teamwork skills 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢť 

 

+ȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţŨş   

SCCH 490 

ĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴň 

Independent Study in Chemistry 

š (ş-š+ţ) 

2 (0-2+4) 

ĺŇĝŅĭńĚėńĭĔƞŀĬ 

Prerequisite 

ĺĪėĴȮššţȮľĶŊŀȮŢŠŠȮľĶŊŀȮŢţŠȮľĶŊŀȮŢŢŠȮľĶŊŀȮŢťŠ 

SCCH 224 or 311 or 341 or 331 or 361 

 

ĽŜŅľĶńĭĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮȮ 

ȮĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴňŀĵƞŅĚŀŇĽĶŃŒĬŏĶŊŗŀĚĪňŗĽĬŒěȮĳŅĵŒĨƟĔŅĶħŌŐĸŒľƟėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŐĸŃŒľƟ

ėŜŅĮĶŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒĬĳŅėĺŇĝŅȮȮĔŅĶİƗĔĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮȮĬńĔĻŉĔļŅ

ěŃĨƟŀĚĽƞĚĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŏĴŊŗŀĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 

For students in the distinction program  

Independent searching and learning of a topic in chemistry of individual interest, 

under the supervision of a faculty, practicing skills in both oral and writing; a final study report is required 

by the end of the semester 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŢŦ 

Ţ,šȮȮȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

 

Ţ,š,ŠȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗ 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

ŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ėŋĦĺŋĥŇȮ&ĽŅĕŅ'/ĽĩŅĭńĬ-ĮƖĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
ĪňŗŏįĵŐıĶƞĸƞŅĽŋħȮŠȮĶŅĵĔŅĶȮ 
ŒĬĶŀĭȮŤȮĮƖ 

ŠȮȮ ĬŅĚĽŅĺĮĶňĵŅĬŋĝȮŐĽĚœĨĶĶńĨĬƢĬŋĔŌĸ 
Ţ+ŠşŠŦ+şşŧŧx+xx+x 

ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

Ph.D. (Chemistry)Ȯ- 
University of California 
Berkeley, USAȮ-Ȯı,Ļ,Ȯ
šŤŤş   
B.Sc. (Chemistry)Ȯ- 
Massachusetts Institute 
of Technology, USAȮ-Ȯ
ı,Ļ,ȮšŤţŢ 

Krittametaporn, N., 
Chantarojsiri, T., Virachotikul, 
A., Phomphrai, K., Kuwamura, 
N., Kojima, T., Konno, T., 
Sangtrirutnugul, P., Influence 
of catalyst nuclearity on 
copper-catalyzed aerobic 
alcohol oxidation. Dalton 
Trans., 49 (2020), 682-689. 

š ĬŅĵĬııĶȮŏĶŊŀĚĽŋĳŅĳŇĝŅĨŇ 

Ţ+šŠŨŨ+şşŠŤx-xx-x 

ŀŅěŅĶĵƢ Ph.D. (Organic Chemistry)Ȯ

- University of 

Groningen, The 

NetherlandsȮ- ı,Ļ,ȮšŤŤţ 

ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'Ȯ-Ȯ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ-Ȯı,Ļ,Ȯ

šŤŤş 

ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ-Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ-Ȯı,Ļ,Ȯ
šŤţť 

Tongsuk, S., Malatong, R., 
Unjarern, T., Wongkaew, C., 
Surawatanawong, P., 
Sudyoadsuk, T., Promarak, V., 
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/ ı,Ļ, šŤţŦ 

Mongkol Tipplook, Phuwadej 

Pornaroontham, Anyarat 

Watthanaphanit, and Nagahiro 

Saito*, Liquid-phase plasma-

assisted in situ synthesis of 
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ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ-Ȯ
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Puangkaew, P., Tiensing. T., 
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Aromatic Hydrocarbons in 

Water Samples. 

Chromatographia 81(2) (2018), 
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ţ,ȮȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬľĶŊŀĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ) 
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ĬńĔĻŉĔļŅěŃœħƟĶńĭŒĭĶńĭĶŀĚĔŅĶİƗĔĚŅĬěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮ 

 

Ť,ȮȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 

ȮȮȮȮȮȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňŐĭƞĚœħƟȮšȮŐĭĭ 

&Š' ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŦȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮŠȮŏĮƦĬĺŇĝŅĭńĚėńĭȮŒĬĳŅėĔŅĶĻŉĔļŅĨƟĬȮĝńŘĬĮƖĪňŗȮȮţ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŧȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮšȮŏĮƦĬĺŇĝŅŏĸŊŀĔȮŒĬĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮĝńŘĬĮƖĪňŗȮţ 

&š' ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨţȮőėĶĚĚŅĬıŇŏĻļĪŅĚŏėĴňȮŏĮƦĬĺŇĝŅĭńĚėńĭȮŒĬĳŅėĔŅĶĻŉĔļŅĨƟĬȮĝńŘĬĮƖĪňŗȮţ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶňȮŏĮƦĬĺŇĝŅĭńĚėńĭȮŒĬĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮĝńŘĬĮƖĪňŗȮţ 

 

Ť.ŠȮ ėŜŅŀīŇĭŅĵőħĵĵƞŀ  

(Š) ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŦȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮŠȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĬŜŅŏĽĬŀőėĶĚĶƞŅĚőėĶĚĚŅĬĺŇěńĵŒĬ

ĶŌĮŐĭĭőĮĽŏĨŀĶƢ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŤŨ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŧȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮšȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĶŌĮŐĭĭĮŅĔ

ŏĮĸƞŅȮȮőħĵĴňĔĶĶĴĔŅĶŒĬĽŅĕŅĺŇĝŅĪňŗĪŜŅĚŅĬĺŇěńĵȮľĶŊŀŀŅěŅĶĵƢĪňŗŏĔňŗĵĺĕƟŀĚĶƞĺĴĮĶŃŏĴŇĬħƟĺĵŀĵƞŅĚĬƟŀĵȮšȮĪƞŅĬ 

&š'ȮĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨţȮőėĶĚĚŅĬıŇŏĻļĪŅĚŏėĴňȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĬŜŅŏĽĬŀőėĶĚĶƞŅĚőėĶĚĚŅĬĺŇěńĵŒĬ

ĶŌĮŐĭĭĮŅĔŏĮĸƞŅȮȮőħĵĴňĔĶĶĴĔŅĶŒĬĽŅĕŅĺŇĝŅĪňŗĪŜŅĚŅĬĺŇěńĵȮľĶŊŀŀŅěŅĶĵƢĪňŗŏĔňŗĵĺĕƟŀĚĶƞĺĴĮĶŃŏĴŇĬħƟĺĵŀĵƞŅĚĬƟŀĵȮšȮĪƞŅĬ 

ĶŅĵĺŇĝŅȮĺĪėĴȮţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶňȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĶŌĮŐĭĭĮŅĔ

ŏĮĸƞŅȮȮőħĵĴňĔĶĶĴĔŅĶŒĬĽŅĕŅĺŇĝŅĪňŗĪŜŅĚŅĬĺŇěńĵȮľĶŊŀŀŅěŅĶĵƢĪňŗŏĔňŗĵĺĕƟŀĚĶƞĺĴĮĶŃŏĴŇĬħƟĺĵŀĵƞŅĚĬƟŀĵȮšȮĪƞŅĬ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šťş 

Ť.šȮ ĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' 

ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĔŅĶěŅĔĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵȮĴňħńĚĨƞŀœĮĬňŘ 

&Š' ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňıŊŘĬģŅĬŐĸŃŏėĴňĮĶŃĵŋĔĨƢ ĶĺĴĩŉĚľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĶĺĴĪńŘĚėŇħŏĝŇĚ

ĺŇıŅĔļƢȮȮĺŇŏėĶŅŃľƢȮȮĮĶŃŏĴŇĬėĺŅĴĽĴŏľĨŋĽĴįĸĕŀĚľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňœħƟ 

&š' ŀŀĔŐĭĭȮĺŅĚŐįĬȮĨńŘĚĽĴĴĨŇģŅĬȮŐĸŃĪŜŅĔŅĶĪħĸŀĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮėŜŅĬĺĦȮĺŇŏėĶŅŃľƢŐĸŃĺŇěŅĶĦƢįĸĔŅĶ

ĪħĸŀĚȮŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶŋĮįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

&Ţ' ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶĺŇěńĵĪŅĚŏėĴňĪňŗŏĝŊŗŀĴőĵĚĔńĭĽŅĕŅŀŊŗĬŕȮŒĬĔŅĶŐĔƟĮƤĠľŅŐĸŃĨŀĭėŜŅĩŅĴ

ĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 

&ţ' ĽŊĭėƟĬŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

&Ť' ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňœħƟŀĵƞŅĚĝńħŏěĬŐĸŃĩŌĔĨƟŀĚĪńŘĚĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚŏėĴňœħƟ

ŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĨĶĚĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ 

&ť' ĪŜŅĚŅĬĶƞĺĴĔńĭĪňĴĺŇěńĵœħƟȮŐĽħĚŀŀĔŒľƟŏľŖĬĩŉĚėĺŅĴĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮȮŏĶňĵĬĶŌƟĪňŗěŃĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĪňĴĺŇěńĵȮ

ĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃĽƞĺĬĶĺĴ 

&Ŧ' ŐĽħĚŀŀĔŒľƟŏľŖĬĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵĕŀĚįŌƟŀŊŗĬ 

 

Ť.ŢȮ ĝƞĺĚŏĺĸŅ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮȮĽŜŅľĶńĭĶŅĵĺŇĝŅȮĺĪėĴȮţŨŦȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮŠȮŐĸŃȮĶŅĵĺŇĝŅȮĺĪėĴȮţŨţȮőėĶĚĚŅĬ

ıŇŏĻļĪŅĚŏėĴň 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮȮĽŜŅľĶńĭĶŅĵĺŇĝŅȮĺĪėĴȮţŨŧȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮšȮŐĸŃȮĶŅĵĺŇĝŅȮĺĪėĴȮţŨŨȮĺŇĪĵŅĬŇıĬīƢ

ĮĶŇĠĠŅĨĶň 

 

Ť.ţȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&Š'ȮĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

ĺĪėĴȮţŨŦȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮŠȮŏĮƦĬĺŇĝŅĭńĚėńĭ šȮľĬƞĺĵĔŇĨ 

ĺĪėĴȮţŨŧȮőėĶĚĚŅĬĺŇěńĵĪŅĚŏėĴňȮšȮŏĮƦĬĺŇĝŅŏĸŊŀĔ ţȮľĬƞĺĵĔŇĨ 

&š'ȮĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţŨţȮőėĶĚĚŅĬıŇŏĻļĪŅĚŏėĴňȮŏĮƦĬĺŇĝŅĭńĚėńĭ ţȮľĬƞĺĵĔŇĨ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠťŠ 

ĺĪėĴȮţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶňȮŏĮƦĬĺŇĝŅĭńĚėńĭ ťȮľĬƞĺĵĔŇĨ 

 

Ť.ŤȮ ĔŅĶŏĨĶňĵĴĔŅĶȮ 

ĴňĔŅĶěńħĮģĴĬŇŏĪĻĔŅĶĺŇěńĵŏıŊŗŀŏĮƦĬĔŅĶĮĶŃĝŅĽńĴıńĬīƢȮŐĬŃĬŜŅȮŐĸŃŒľƟėĺŅĴĶŌƟŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀĪŜŅĺŇěńĵĽŜŅľĶńĭ

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮŢȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŏĸŊŀĔľńĺĕƟŀĪŜŅőėĶĚĚŅĬĺŇěńĵŒĬĝńŘĬĮƖĪňŗȮţȮ  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šťš 

Ť.ťȮ ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 

&Š' ĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵŐĸŃĶŅĵĚŅĬőħĵŀŅěŅĶĵƢįŌƟėĺĭėŋĴŐĸŃįŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒĬőėĶĚĚŅĬĺŇěńĵŐĸŃ

ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

&š' ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀőėĶĚĶƞŅĚőėĶĚĔŅĶĺŇěńĵŒĬĶŌĮŐĭĭőĮĽŏĨŀĶƢľĶŊŀĮŅĔŏĮĸƞŅȮŒĬĨŀĬĪƟŅĵĳŅėĔŅĶĻŉĔļŅ

ĪňŗȮŠȮőħĵĴňėĦŅěŅĶĵƢĶƞĺĴıŇěŅĶĦŅŐĸŃŒľƟėŃŐĬĬĮĶŃĔŀĭĔńĬĔńĭŒĬĕƟŀȮ&Š'ȮőħĵĴňŏĔĦĤƢĔŅĶŒľƟėŃŐĬĬŒĬĔŅĶ

ĬŜŅŏĽĬŀįĸĚŅĬȮ(rubrics scores) 

&Ţ' ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵěŅĔĔŅĶĪŜŅőėĶĚĚŅĬŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅȮŒĬĨŀĬĪƟŅĵĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮ

őħĵĴňėĦŅěŅĶĵƢĶƞĺĴıŇěŅĶĦŅŐĸŃŒľƟėŃŐĬĬĮĶŃĔŀĭĔńĬĔńĭŒĬĕƟŀȮ&Š' őħĵĴňŏĔĦĤƢĔŅĶŒľƟėŃŐĬĬŒĬĔŅĶ

ĬŜŅŏĽĬŀįĸĚŅĬȮ(rubrics scores) 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠťŢ 

ŏĔĦĤƢĔŅĶŒľƟėŃŐĬĬŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ(Rubric scores) 

 

 ĶŃħńĭȮŠ ĶŃħńĭȮš ĶŃħńĭȮŢ ĶŃħńĭȮţ 

ĔŅĶŏĶňĵĭŏĶňĵĚ

ŏĬŊŘŀľŅ 

œĴƞĴňĔŅĶŏĶňĵĚĸŜŅħńĭ

ŏĬŊŘŀľŅ ĪŜŅŒľƟįŌƟĲƤĚœĴƞ

ŏĕƟŅŒěĔŅĶĬŜŅŏĽĬŀ 

ėƞŀĬĕƟŅĚĵŅĔŒĬĔŅĶ

ĨŇħĨŅĴĔŅĶĬŜŅŏĽĬŀȮ

ŏĬŊŗŀĚěŅĔŏĬŊŘŀľŅĔĶŃőħħ

œĮĴŅ 

ĽŅĴŅĶĩĨŇħĨŅĴĔŅĶ

ĬŜŅŏĽĬŀœħƟ 

ĽŅĴŅĶĩĨŇħĨŅĴĔŅĶ

ĬŜŅŏĽĬŀœħƟŏĮƦĬŀĵƞŅĚħňȮĴň

ĔŅĶŏĶňĵĭŏĶňĵĚĪňŗĬƞŅĽĬŒě 

ŏĬŊŘŀľŅ-ėĺŅĴĶŌƟ +ȮĬńĔĻŉĔļŅœĴƞĴňėĺŅĴĶŌƟ 

 

 

+œĴƞĽŅĴŅĶĩĨŀĭėŜŅĩŅĴ

ŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

+ȮĬńĔĻŉĔļŅŐĽħĚėĺŅĴ

œĴƞŐĬƞŒěŒĬŏĬŊŘŀľŅ-

ėĺŅĴĶŌƟĪňŗĬŜŅŏĽĬŀ 

+ȮĨŀĭœħƟŏĜıŅŃėŜŅĩŅĴ

ıŊŘĬģŅĬ 

+ȮĬńĔĻŉĔļŅŐĽħĚėĺŅĴ

ĴńŗĬŒĬŒěŏĬŊŘŀľŅ-ėĺŅĴĶŌƟ

ĪňŗĬŜŅŏĽĬŀ 

+ȮĨŀĭėŜŅĩŅĴœħƟľĴħȮ

ĵĔŏĺƟĬėŜŅĩŅĴĪňŗĴňėĺŅĴ

ĵŅĔŐĸŃĞńĭĞƟŀĬĴŅĔ 

+ȮĬńĔĻŉĔļŅŐĽħĚėĺŅĴ

ĴńŗĬŒĬŒěŏĬŊŘŀľŅ-ėĺŅĴĶŌƟ

ĬŜŅŏĽĬŀ 

+ȮĨŀĭėŜŅĩŅĴœħƟľĴħȮ

ĶĺĴĪńŘĚėŜŅĩŅĴĪňŗĴňėĺŅĴ

ĵŅĔŐĸŃĞńĭĞƟŀĬĴŅĔ 

ĔĶŃĭĺĬĔŅĶĺŇěńĵ +ȮœĴƞĴňĔŅĶĨńŘĚĽĴĴĨŇģŅĬ 

+ȮœĴƞĴňĔŅĶŀŀĔŐĭĭĔŅĶ

ĪħĸŀĚȮ 

+ȮœĴƞĴňĔŅĶĺŅĚŐįĬŐĸŃ

ĪŜŅĔŅĶĪħĸŀĚŀĵƞŅĚŏĮƦĬ

ĶŃĭĭ 

+ȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸ

ĔŅĶĪħĸŀĚœĴƞĩŌĔĨƟŀĚ

ŀĵƞŅĚŏĮƦĬŏľĨŋŏĮƦĬįĸ 

+ȮĴňĔŅĶĨńŘĚĽĴĴĨŇģŅĬ 

+ȮĴňĔŅĶŀŀĔŐĭĭĔŅĶ

ĪħĸŀĚȮ 

+ȮœĴƞĴňĔŅĶĺŅĚŐįĬŐĸŃ

ĪŜŅĔŅĶĪħĸŀĚŀĵƞŅĚŏĮƦĬ

ĶŃĭĭ 

+ȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸ

ĔŅĶĪħĸŀĚœĴƞĩŌĔĨƟŀĚ

ŀĵƞŅĚŏĮƦĬŏľĨŋŏĮƦĬįĸ 

+ȮĴňĔŅĶĨńŘĚĽĴĴĨŇģŅĬ 

+ȮĴňĔŅĶŀŀĔŐĭĭĔŅĶ

ĪħĸŀĚȮ 

+ȮĴňĔŅĶĺŅĚŐįĬŐĸŃĪŜŅ

ĔŅĶĪħĸŀĚŀĵƞŅĚŏĮƦĬ

ĶŃĭĭ 

+ȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸ

ĔŅĶĪħĸŀĚœĴƞĩŌĔĨƟŀĚ

ŀĵƞŅĚŏĮƦĬŏľĨŋŏĮƦĬįĸ 

+ȮĴňĔŅĶĨńŘĚĽĴĴĨŇģŅĬ 

+ȮĴňĔŅĶŀŀĔŐĭĭĔŅĶ

ĪħĸŀĚȮ 

+ȮĴňĔŅĶĺŅĚŐįĬŐĸŃĪŜŅ

ĔŅĶĪħĸŀĚŀĵƞŅĚŏĮƦĬ

ĶŃĭĭ 

+ȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸ

ĔŅĶĪħĸŀĚŀĵƞŅĚĩŌĔĨƟŀĚ

ŀĵƞŅĚŏĮƦĬŏľĨŋŏĮƦĬįĸ 

ĔŅĶŒĝƟȮgraphics/

ĶŌĮĳŅıŒĬĔŅĶ 

ĬŜŅŏĽĬŀ 

œĴƞĴňĔŅĶŒĝƟȮgraphics/

ĶŌĮĳŅı 

ĴňĔŅĶŒĝƟȮgraphics/

ĶŌĮĳŅıĭƟŅĚȮŐĨƞœĴƞ

ĽńĴıńĬīƢĔńĭŏĬŊŘŀľŅ 

ĴňĔŅĶŒĝƟȮgraphics/

ĶŌĮĳŅıȮŐĸŃĽńĴıńĬīƢĔńĭ

ŏĬŊŘŀľŅ 

ĴňĔŅĶŒĝƟȮgraphics/

ĶŌĮĳŅıȮŐĸŃŀīŇĭŅĵ

ŏĬŊŘŀľŅœħƟ 

ěĶŇĵīĶĶĴŒĬĔŅĶŒĝƟ

ĽŊŗŀĮĶŃĔŀĭĔŅĶ

ĬŜŅŏĽĬŀ 

œĴƞĴňŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅ

ĕŀĚĽŊŗŀĪňŗĬŜŅĴŅŒĝƟ 

ĴňĔŅĶŀƟŅĚŀŇĚĔŅĶŒĝƟĽŊŗŀȮ

ŐĨƞœĴƞĽńĴıńĬīƢĔńĭŏĬŊŘŀľŅ 

ĴňĔŅĶŀƟŅĚŀŇĚĔŅĶŒĝƟĽŊŗŀĪňŗ

ĽńĴıńĬīƢĔńĭŏĬŊŘŀľŅ 

ĴňĔŅĶŀƟŅĚŀŇĚĔŅĶŒĝƟĽŊŗŀĪňŗ

ĽńĴıńĬīƢŐĸŃŀīŇĭŅĵ

ŏĬŊŘŀľŅœħƟ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šťţ 

 ĶŃħńĭȮŠ ĶŃħńĭȮš ĶŃħńĭȮŢ ĶŃħńĭȮţ 

ėĺŅĴĝńħŏěĬȮ(ėĺŅĴ

ĚƞŅĵŒĬĔŅĶŀƞŅĬ) -

ėĺŅĴĩŌĔĨƟŀĚĕŀĚȮ

slides 

+ȮœĴƞĝńħŏěĬȮ 

+ȮĴňĔŅĶĽŃĔħįŇħľĶŊŀŒĝƟ

œĺĵŅĔĶĦƢįŇħĴŅĔĔĺƞŅȮţȮ

ŐľƞĚ 

+ȮĴňėĺŅĴĝńħŏěĬĭƟŅĚŒĬ

ĭŅĚȮslides 

+ȮĴňĔŅĶĽŃĔħįŇħľĶŊŀŒĝƟ

œĺĵŅĔĶĦƢįŇħœĴƞŏĔŇĬȮŢȮ

ŐľƞĚ 

+ȮĝńħŏěĬ 

+ȮĴňĔŅĶĽŃĔħįŇħľĶŊŀŒĝƟ

œĺĵŅĔĶĦƢįŇħœĴƞŏĔŇĬȮšȮ

ŐľƞĚ 

+ȮĝńħŏěĬŐĸŃĽĺĵĚŅĴ 

+ȮœĴƞĴňĔŅĶĽŃĔħįŇħľĶŊŀ

ŒĝƟœĺĵŅĔĶĦƢįŇħŏĸĵ 

ĔŅĶĽĭĨŅ œĴƞĽĭĨŅįŌƟĲƤĚȮŀƞŅĬĭĪĪňŗ

ŏĨĶňĵĴĴŅŏıňĵĚŀĵƞŅĚ

ŏħňĵĺ 

ĽĭĨŅįŌƟĲƤĚĭƟŅĚȮŐĨƞĵńĚėĚ

ŀƞŅĬĭĪĪňŗŏĨĶňĵĴĴŅŏĔŊŀĭ

ĨĸŀħŏĺĸŅ 

ĽĭĨŅįŌƟĲƤĚŏĔŊŀĭ

ĨĸŀħŏĺĸŅȮŐĸŃŀƞŅĬĭĪ

ĪňŗŏĨĶňĵĴĴŅĭƟŅĚ 

ĽĭĨŅįŌƟĲƤĚĨĸŀħŏĺĸŅȮ

œĴƞŀƞŅĬĭĪĪňŗŏĨĶňĵĴĴŅ 

ĔŅĶıŌħ ĭƞĬıŉĴıŜŅȮŏĽňĵĚŏĭŅĴŅĔ

ěĬįŌƟĲƤĚħƟŅĬľĸńĚœĴƞ

ĽŅĴŅĶĩœħƟĵŇĬĔŅĶ

ĬŜŅŏĽĬŀ 

+ȮŏĽňĵĚŏĭŅȮįŌƟĲƤĚħƟŅĬľĸńĚ

ĨƟŀĚŒĝƟėĺŅĴıĵŅĵŅĴŒľƟ

ĔŅĶĲƤĚ 

+ȮŏĽňĵĚħńĚĝńħŏěĬ ĴňĔŅĶ

ŀŀĔŏĽňĵĚœĴƞĩŌĔĨƟŀĚĭƟŅĚ

ŒĬĭŅĚėŜŅȮ(ĪńŘĚĔĶĦňœĪĵ

ŐĸŃŀńĚĔķļ) 

+ȮŏĽňĵĚħńĚĝńħŏěĬȮŀŀĔ

ŏĽňĵĚĩŌĔĨƟŀĚȮ(ĪńŘĚĔĶĦň

œĪĵŐĸŃŀńĚĔķļ) 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠťŤ 

ľĴĺħĪňŗȮţ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

Š, ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

ĴňėĺŅĴĶŌƟĸŉĔȮŐĸŃľĸŅĔľĸŅĵŒĬĺŇĝŅŏėĴňıŊŘĬģŅĬȮŐĸŃ

ŏėĴňĮĶŃĵŋĔĨƢȮ 

-  ĴňĶŅĵĺŇĝŅıŊŘĬģŅĬĪŅĚŏėĴňĪňŗĴňŏĬŊŘŀľŅŏĝŇĚĸŉĔ 

-  ĴňĶŅĵĺŇĝŅŏĸŊŀĔĪŅĚŏėĴňĪňŗľĸŅĔľĸŅĵȮĪňŗŒľƟėĺŅĴĶŌƟĸŉĔȮŏıŊŗŀŒľƟ

ĬńĔĻŉĔļŅĪňŗĽĬŒěŏĜıŅŃħƟŅĬœħƟŏĸŊŀĔŏĶňĵĬ 

-  ĪňĴėĦŅěŅĶĵƢįŌƟĽŀĬĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠŒĬĶŅĵĺŇĝŅĪňŗĽŀĬȮȮ 

+ȮȮĔŅĶĽŀĬĴňĪńŘĚĶŌĮŐĭĭĭĶĶĵŅĵȮŐĭĭȮactive learning ĴňĔŅĶ

ĽŀħŐĪĶĔėĺŅĴĶŌƟŒľĴƞŕȮĪňŗĪńĬĽĴńĵȮȮ 

+ȮȮĔŇěĔĶĶĴĔŅĶĽŀĬŐĭĭĔĸŋƞĴŏĸŖĔĪňŗĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŐĽħĚėĺŅĴ

ėŇħŏľŖĬȮȮĺŇŏėĶŅŃľƢȮȮŐĸŃĺŇěŅĶĦƢĮƤĠľŅȮľĶŊŀŏľĨŋĔŅĶĦƢĮƤěěŋĭńĬĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮőħĵŏĜıŅŃĽŅĕŅŏėĴň 

+ȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶĪňŗěńħőħĵ

ĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃȮŏĝƞĬȮőėĶĚĔŅĶĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅįƞŅĬ

ĔĶŃĭĺĬĔŅĶĪħĽŀĭ MU LabPassȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶńĭėĺŅĴĶŌƟȮ

ėĺŅĴŏĕƟŅŒěŒĬĔŅĶĮƚŀĚĔńĬĳńĵȮŐĸŃŀńĬĨĶŅĵěŅĔĔŅĶŒĝƟ

ľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬ 

ĴňĪńĔļŃȮŐĸŃėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĺŇěńĵȮĴňėĺŅĴėŇħ

ĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĴňĺŇĽńĵĪńĻĬƢȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ

ėŇħȮĺŅĚŐįĬȮĺŇŏėĶŅŃľƢȮŐĸŃŀŀĔŐĭĭĔŅĶĪħĸŀĚ

ĪŅĚŏėĴň 

-  ĔŅĶĽŀĬŐĭĭİƗĔĮĢŇĭńĨŇŀĵƞŅĚŏĕƟĴĕƟĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶȮȮĪňŗĴň

ěŜŅĬĺĬŀŅěŅĶĵƢįŌƟĝƞĺĵĽŀĬŐĸŃŀŅěŅĶĵƢĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅĽŌĚ  

-  ěŜŅĬĺĬĬńĔĻŉĔļŅĨƞŀĝńŘĬŏĶňĵĬœĴƞĴŅĔěĬŏĔŇĬœĮ ȮȮĪŜŅŒľƟĬńĔĻŉĔļŅ

œħƟĴňőŀĔŅĽŒĝƟŏėĶŊŗŀĚĴŊŀŀĵƞŅĚĪńŗĺĩŉĚ 

-  ĔŅĶİƗĔĪŜŅĺŇěńĵŀĵƞŅĚŏĕƟĴĕƟĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĝńŘĬĬŜŅȮŐĸŃĴň

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĚŅĬĺŇěńĵėĺĭėŋĴȮħŌŐĸŀĵƞŅĚĪńŗĺĩŉĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šťť 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

-  ĴňĔŅĶěńħĔŇěĔĶĶĴȮȮĔŅĶŀĭĶĴȮȮĽńĴĴĬŅȮȮŐĸŃŏĽĺĬŅĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮĪńŘĚĶŃħńĭĝŅĨŇŐĸŃ

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 

-  ĴňőŀĔŅĽœħƟĲƤĚĔŅĶĭĶĶĵŅĵĕŀĚĬńĔĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭőĸĔ 

+ȮȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶĪňŗěńħőħĵ

ĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃȮŏĝƞĬȮĬŇĪĶĶĻĔŅĶőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢ 

ĵŀĴĶńĭŒĬėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮ - ĴňĔŅĶěńħĔŇěĔĶĶĴĬŀĔľƟŀĚŏĶňĵĬŏıŊŗŀĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ

ĻŇļĵƢȮŏěƟŅľĬƟŅĪňŗȮŐĸŃėĦŅěŅĶĵƢȮŏıŊŗŀĔƞŀŒľƟŏĔŇħėĺŅĴįŌĔıńĬ 

+ȮĴňĔŅĶěńħĔŇěĔĶĶĴŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŒĬĽńĚėĴȮĔŅĶĝƞĺĵŏľĸŊŀ

ĽńĚėĴȮĔŇěĔĶĶĴŏĔňŗĵĺĔńĭŏĝŊŘŀĝŅĨŇȮĺńĥĬīĶĶĴȮĻŅĽĬŅȮėĺŅĴŏĝŊŗŀȮŐĸŃ

ĪńĻĬėĨŇĨƞŅĚȮŕȮŏıŊŗŀĵŀĴĶńĭŒĬėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵ 

ĴňĪńĔļŃĪŅĚĽńĚėĴȮ(soft skill) ħńĚĨƞŀœĮĬňŘ 

  +ȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĝńħŏěĬȮ 

  +ȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ 

  +ȮĔŅĶĪŜŅĚŅĬŐĭĭĪňĴȮ 

  +ȮĔŅĶĮĶńĭĨńĺŐĸŃėĺŅĴĵŊħľĵŋƞĬ 

  +ȮĔŅĶŐĔƟĮƤĠľŅŐĸŃėĺŅĴĕńħŐĵƟĚ 

- ĴňĔŅĶěńħĔŇěĔĶĶĴĪňŗŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃĪŅĚĽńĚėĴőħĵŏĜıŅŃĪňŗ

ĬŀĔŏľĬŊŀœĮěŅĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮȮȮőħĵĔŇěĔĶĶĴěŃŏĮƦĬ

ĶŌĮŐĭĭĕŀĚĔŅĶĽńĴĴĬŅŐĸŃĔŅĶİƗĔİĬȮ(workshop)ȮőħĵĪňĴ

ėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮľĶŊŀįŌƟŏĝňŗĵĺĝŅĠĳŅĵĬŀĔȮȮĸńĔļĦŃĕŀĚ

ĔŇěĔĶĶĴěŃŏĮƦĬŐĭĭĨƞŀŏĬŊŗŀĚĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮšȮěĬĩŉĚĝńŘĬĮƖĪňŗȮţȮ 

+ĶŃĭŋŏĮƦĬĕƟŀĔŜŅľĬħĕŀĚľĸńĔĽŌĨĶŒľƟĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚįƞŅĬĔŅĶ

ŀĭĶĴŐĸŃœħƟĶńĭŒĭĮĶŃĔŅĻĬňĵĭńĨĶȮŏıŊŗŀŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚ

ěĶŇĚěńĚŐĸŃĨƞŀŏĬŊŗŀĚ 

+ȮȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶĪňŗěńħőħĵ

ĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃȮŏĝƞĬȮĔŇěĔĶĶĴıńĥĬŅĔŅĶŏĮƦĬȮGlobal 

CitizenȮŐĸŃȮGlobal Talents 

 

š, ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭĴŅĨĶģŅĬĺŇĝŅĝňıȮľĶŊŀȮĴŅĨĶģŅĬŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ   

&ŐĽħĚŒĬĳŅėįĬĺĔȮŢ' 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠťŦ 

Ţ,ȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

PLO1 

ŐĔƟĮƤĠľŅĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĶŃĭĭȮőħĵŒĝƟľĸńĔĔŅĶ

ŐĸŃĪķļġňĪŅĚŏėĴňȮȮĶĺĴĩŉĚľĸńĔģŅĬĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅė

ŀŋĨĽŅĔĶĶĴľĶŊŀĚŅĬĺŇěńĵŒľƟœħƟĕƟŀŏĪŖěěĶŇĚŏĝŇĚėŋĦĳŅı

ŐĸŃŏĝŇĚĮĶŇĴŅĦȮĭĬıŊŘĬģŅĬĕŀĚěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶ 

 

&Š'ȮĭĶĶĵŅĵŐĭĭĴňĮĢŇĽńĴıńĬīƢȮ 

&š'ȮĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅ

ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮŏĕňĵĬ

ĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ 

&Ţ'ȮěńħĔŅĶŏĶňĵĬŐĭĭ

ŀĳŇĮĶŅĵĔĸŋƞĴȮŏıŊŗŀŒľƟŏĔŇħ

ėĺŅĴŏĕƟŅŒěĪňŗĩƞŀĚŐĪƟȮ 

 

&Š'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĵƞŀĵȮĔŅĶ

ĽŀĭĔĸŅĚĳŅėȮŐĸŃĔŅĶĽŀĭĮĸŅĵ

ĳŅėȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵȮ 

&Ţ'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŒĬĝńŘĬ

ŏĶňĵĬȮĔŅĶĨŀĭėŜŅĩŅĴȮŐĸŃĔŅĶĴň

ĽƞĺĬĶƞĺĴŒĬĔŅĶŀĳŇĮĶŅĵȮ 

&ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵ

ŒĝƟȮEntry Ticket ŏıŊŗŀĪĭĪĺĬ

ėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĔƞŀĬ

ŏĶňĵĬȮŐĸŃŒĝƟȮExitȮTicket ŏıŊŗŀ

ĨĶĺěĽŀĭĺƞŅĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟ

ŀŃœĶľĸńĚěĭĔŅĶĭĶĶĵŅĵ 

PLO2 

ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃ

ĽŅĶŏėĴňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĚŅĬĺŇĝŅĔŅĶħƟŅĬŏėĴň

œħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĴƞĬĵŜŅĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮ

ŐĸŃĮĸŀħĳńĵĨŅĴĴŅĨĶģŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

 

&Š'ȮĭĶĶĵŅĵľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚ

ŏėĶŊŗŀĚĴŊŀ-ŀŋĮĔĶĦƢĔŅĶĪħĸŀĚ

ĶĺĴĪńŘĚľĸńĔĔŅĶĪŅĚĪķļġňĕŀĚ

ŐĨƞĸŃĔŅĶĪħĸŀĚȮĺŇīňĔŅĶŏĔŖĭ+

ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃĔŅĶĽĶŋĮįĸ

ĔŅĶĪħĸŀĚȮ 

 

&Š'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ-ŀŋĮĔĶĦƢĔŅĶ

ĪħĸŀĚȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬįĸĔŅĶ

ĪħĸŀĚȮ 

&Ţ'ȮĮĶŃŏĴŇĬěŅĔĽŀĭĮĢŇĭńĨŇĔŅĶȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šťŧ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

&š'ȮĽŅīŇĨĺŇīňĔŅĶŒĝƟŐĸŃ

ŏĪėĬŇėĨƞŅĚŕȮŒĬĔŅĶŒĝƟ

ŀŋĮĔĶĦƢĔŅĶĪħĸŀĚȮĔƞŀĬ

ĬńĔĻŉĔļŅĪŜŅĔŅĶĪħĸŀĚħƟĺĵ

ĨĬŏŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ 

&ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵ

ĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅĕĦŃ

ĪŜŅĔŅĶĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠťŨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

PLO3 

ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮőħĵŒĝƟ

ĪńĔļŃĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ

ĝńħŏěĬȮĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬ

ĪŅĚĔŅĶȮŏıŊŗŀĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢĺŇěŅĶĦƢĕƟŀĴŌĸȮ

ŐĽħĚėĺŅĴėŇħŏľŖĬȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŐĽĺĚľŅ

ėĺŅĴĶƞĺĴĴŊŀœħƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ 

 

&Š'ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬĪňŗĴňĔŅĶĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ 

&š'ȮěńħŒľƟĴňĔŅĶĬŜŅŏĽĬŀ

įĸĚŅĬĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅŐĸŃ

ĺŇĝŅőėĶĚĚŅĬȮ 

&Ţ'ȮŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢ

ěĶŇĚȮŏĝƞĬȮěŅĔĔŅĶİƗĔĚŅĬȮ 

 

&Š'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶĽŊĭėƟĬȮŏĔŖĭĶĺĭĶĺĴȮŐĸŃ

ĬŜŅŏĽĬŀĕƟŀĴŌĸȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶĬŜŅŏĽĬŀȮŀīŇĭŅĵȮľĶŊŀŀĳŇĮĶŅĵ

įĸĚŅĬȮ 

&Ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵ

ĽńĚŏĔĨıķĨŇĔĶĶĴĔŅĶĽŊŗŀĽŅĶĕŀĚ

ĬńĔĻŉĔļŅ 

PLO 4  

ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĔĸŋƞĴĨŅĴ

ĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚĬńĔŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ

ŐĸŃĵŀĴĶńĭŒĬėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 

 

&Š'ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬĪňŗŏĬƟĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ

ŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸȮ 

&š'ȮěńħĔŇěĔĶĶĴĪňŗĴňĔŅĶĬŜŅŏĽĬŀȮ

ĔŅĶŀĳŇĮĶŅĵŐĸŃŐĽħĚėĺŅĴ

ėŇħŏľŖĬȮ 

&Ţ'ȮĔŅĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴň

ĬŘŜŅŒěŐĸŃŏŀŊŘŀŏĲƘƨŀŏįŊŗŀŐįƞĨƞŀįŌƟŀŊŗĬȮ 

&ţ'ȮŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢ

ěĶŇĚȮŏĝƞĬȮěŅĔĔŅĶİƗĔĚŅĬȮ 

 

&Š'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬŐĸŃėĺŅĴ

ĶńĭįŇħȮĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵŒĬĔĸŋƞĴȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀȮĔŅĶ

ĨŀĭėŜŅĩŅĴȮŐĸŃĔŅĶŐĽħĚėĺŅĴ

ėŇħŏľŖĬĕŀĚĬńĔĻŉĔļŅĪńŘĚĔĸŋƞĴȮ 

&Ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵ

ĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔ

ĕŀĚĬńĔĻŉĔļŅŒĬĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗĪŜŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

PLO5 

įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴňȮ

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦş 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗĽŅĴŅĶĩŏįĵŐıĶƞĽŌƞĔĸŋƞĴŏĮƚŅľĴŅĵ 

őħĵŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

&Š'ȮŏĬƟĬĔŅĶĽŀĬĪňŗĔĶŃĨŋƟĬŒľƟ

ĬńĔĻŉĔļŅėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃĶƞĺĴ

ŀĳŇĮĶŅĵĮƤĠľŅĨƞŅĚŕȮ 

&š'ȮĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅ

ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮŏĕňĵĬ

ĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ 

&Ţ'ȮŐĬŃĬŜŅĔŅĶĮĢŇĭńĨŇĪňŗĩŌĔĨƟŀĚ

ĨŅĴľĸńĔėŋĦīĶĶĴŐĸŃ

ěĶĶĵŅĭĶĶĦȮŏĝƞĬȮĔŅĶŀƟŅĚŀŇĚ

įĸĚŅĬĺŇĝŅĔŅĶŒľƟĩŌĔĨƟŀĚŐĸŃ

ėĶĭĩƟĺĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸ

įĸĚŅĬĺŇěńĵĨŅĴĕƟŀŏĪŖěěĶŇĚȮ 

&ţ'ȮĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵȮ 

&Š'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅȮ

ĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀȮĔŅĶ

ĨŀĭėŜŅĩŅĴȮŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŅĶŀĳŇĮĶŅĵȮ 

&Ţ'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵȮ 

&ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵĔŅĶ

ĽńĚŏĔĨıķĨŇĔĶĶĴȮĽĬĪĬŅȮĩŅĴ+ĨŀĭȮ

ŐĸŃŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭœĮĵńĚįŌƟŏĶňĵĬ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

PLO5 

įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴň

ŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗįĽĴįĽŅĬĔńĭėĺŅĴĶŌƟĪŅĚŏėĴňŒĬ

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅĕńŘĬıŊŘĬģŅĬĪňŗĽŅĴŅĶĩŏįĵŐıĶƞŒĬ

ĶŃħńĭĝŅĨŇœħƟȮőħĵŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴ

ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

&Š'ȮŏĬƟĬĔŅĶĽŀĬĪňŗĔĶŃĨŋƟĬŒľƟ

ĬńĔĻŉĔļŅėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃĶƞĺĴ

ŀĳŇĮĶŅĵĮƤĠľŅĨƞŅĚŕȮ 

&š'ȮĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅ

ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮŏĕňĵĬ

ĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ 

&Ţ'ȮŐĬŃĬŜŅĔŅĶĮĢŇĭńĨŇĪňŗĩŌĔĨƟŀĚ

ĨŅĴľĸńĔėŋĦīĶĶĴŐĸŃ

ěĶĶĵŅĭĶĶĦȮŏĝƞĬȮĔŅĶŀƟŅĚŀŇĚ

įĸĚŅĬĺŇĝŅĔŅĶŒľƟĩŌĔĨƟŀĚŐĸŃ

&Š'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅȮ

ĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢȮ 

&š'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀȮĔŅĶ

ĨŀĭėŜŅĩŅĴȮŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŅĶŀĳŇĮĶŅĵȮ 

&Ţ'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦŠ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ėĶĭĩƟĺĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸ

įĸĚŅĬĺŇěńĵĨŅĴĕƟŀŏĪŖěěĶŇĚȮ 

&ţ'ȮĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵȮ 

&ţ'ȮĮĶŃŏĴŇĬĶŃľĺƞŅĚŏĶňĵĬȮőħĵĔŅĶ

ĽńĚŏĔĨıķĨŇĔĶĶĴȮĽĬĪĬŅȮĩŅĴ+ĨŀĭȮ

ŐĸŃŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭœĮĵńĚįŌƟŏĶňĵĬ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦš 

ľĴĺħĪňŗȮŤ 

ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅȮ 
 

Š, ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ'Ȯ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅȮŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤšȮŐĸŃĪňŗ
ŐĔƟœĕŏıŇŗĴŏĨŇĴȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤťȮ&ĜĭńĭĪňŗȮŢ'Ȯı,Ļ,ȮšŤŤŧȮ&ĜĭńĭĪňŗȮţ'Ȯı,Ļ,ȮšŤŤŧȮ&ĜĭńĭĪňŗȮŤ'Ȯı,Ļ,ȮšŤŤŨȮ&Ĝĭńĭ
ĪňŗȮť'Ȯı,Ļ,ȮšŤťşȮ&ĜĭńĭĪňŗȮŦ'Ȯı,Ļ,ȮšŤťşȮ&ĜĭńĭĪňŗȮŧ'Ȯı,Ļ,ȮšŤťŠȮ&ĜĭńĭĪňŗȮŨ'Ȯı,Ļ,ȮšŤťŢȮ&ĜĭńĭĪňŗȮŠş'Ȯı,Ļ,ȮšŤťŢȮ
&ĜĭńĭĪňŗȮŠŠ'Ȯı,Ļ,ȮšŤťţȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵȮĺƞŅħƟĺĵȮĺŇĬńĵĬńĔĻŉĔļŅȮı,Ļ,ȮšŤťŠȮŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴȮ&ĜĭńĭĪňŗȮš'Ȯ
ı,Ļ,ȮšŤťŢȮĮĶŃĔŅĻėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĶŊŗŀĚȮĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťţȮŐĸŃĮĶŃĔŅĻ
ŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ  

ĔŅĶĔŜŅľĬħĽńĠĸńĔļĦƢŐĽħĚįĸĔŅĶĻŉĔļŅȮ 

&Š' ĽńĠĸńĔļĦƢĪňŗĴňŐĨƟĴĮĶŃěŜŅȮ 
įĸĔŅĶĻŉĔļŅĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŀŅěěŃŐĽħĚœħƟħƟĺĵĽńĠĸńĔļĦƢĨƞŅĚŕȮħńĚĬňŘ 

  ĽńĠĸńĔļĦƢ   ȮȮȮȮȮȮėĺŅĴľĴŅĵ   ȮȮȮȮȮȮȮȮȮŐĨƟĴĮĶŃěŜŅ 
  A   ħňŏĵňŗĵĴȮ&Excellent' ţ,şş 
  B)   ħňĴŅĔȮ&Very Good' Ţ,Ťş 
  B   ħňȮ&Good' Ţ,şş 
  C)   ħňıŀŒĝƟȮ&Fairly Good' š,Ťş 
  C   ıŀŒĝƟȮ&Fair' š,şş 
  D)   ŀƞŀĬȮ&Poor' Š,Ťş 
  D   ŀƞŀĬĴŅĔȮ&Very Poor' Š,şş 
  F   ĨĔȮ&Failed' ş,şş 

&š' ĽńĠĸńĔļĦƢĪňŗœĴƞĴňŐĨƟĴĮĶŃěŜŅ 
įĸĔŅĶĻŉĔļŅĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŀŅěěŃŐĽħĚœħƟħƟĺĵĽńĠĸńĔļĦƢĨƞŅĚŕȮħńĚĬňŘ 

  ȮȮȮĽńĠĸńĔļĦƢ   ȮȮȮȮȮėĺŅĴľĴŅĵ 
   AU     ĔŅĶĻŉĔļŅőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮ&Audit'  
   I    ĶŀĔŅĶĮĶŃŏĴŇĬįĸȮ&Incomplete'   
   O    őħħŏħƞĬȮ&Outstanding' 
   P    ĔŅĶĻŉĔļŅĵńĚœĴƞĽŇŘĬĽŋħȮ&In Progress' 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦŢ 

   S    ıŀŒěȮ&Satisfactory' 
   T    ĔŅĶőŀĬľĬƞĺĵĔŇĨȮ&Transfer of Credit' 
   U    œĴƞıŀŒěȮ&Unsatisfactory' 
   W    ĩŀĬĔŅĶĻŉĔļŅȮ&Withdrawal' 
   ȮX    ĵńĚœĴƞœħƟĶńĭįĸĔŅĶĮĶŃŏĴŇĬȮ&No Report' 
ĔŅĶĨńħĽŇĬįĸĔŅĶĻŉĔļŅ 

&Š' ĽńĠĸńĔļĦƢĪňŗĴňŐĨƟĴĮĶŃěŜŅȮA, B), B, C), C, D), D ľĶŊŀĽńĠĸńĔļĦƢ S ŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŏĮƦĬĔŅĶĮĶŃŏĴŇĬįĸ
ĺƞŅȮœħƟȮľĶŊŀȮįƞŅĬȮ&Pass'ȮŐĸŃěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴȮ 

&š' ĽńĠĸńĔļĦƢĪňŗĴňŐĨƟĴĮĶŃěŜŅȮFȮľĶŊŀĽńĠĸńĔļĦƢ UȮŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŏĮƦĬĔŅĶĮĶŃŏĴŇĬįĸĺƞŅȮœĴƞįƞŅĬȮŐĸŃěŃœĴƞ
ĬńĭľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴȮŒĬĔĶĦňŒľƟĽŀĭŐĔƟĨńĺľĶŊŀĮĢŇĭńĨŇĚŅĬŐĔƟĨńĺȮŏĴŊŗŀŏĽĶŖěĽŇŘĬ
ŐĸƟĺȮěŃŒľƟĽńĠĸńĔļĦƢĪňŗĴňŐĨƟĴĮĶŃěŜŅœħƟœĴƞŏĔŇĬȮDȮľĶŊŀĽńĠĸńĔļĦƢĪňŗœĴƞĴňŐĨƟĴĮĶŃěŜŅ SȮ 

&Ţ' ĽńĠĸńĔļĦƢ OȮŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĩŊŀĺƞŅĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŀĵŌƞŏĔĦĤƢőħħŏħƞĬȮľĶŊŀĽŌĚĔĺƞŅŏĔĦĤƢ
ĮĔĨŇĪňŗŒĝƟĺńħŒĬĶŅĵĺŇĝŅ 

&ţ' ŒĬĔĶĦňĪňŗŏĔŇħĽĩŅĬĔŅĶĦƢĜŋĔŏĜŇĬȮ įŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅŀŅěŏĽĬŀėĺŅĴŏľŖĬĨƞŀėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĽƞĺĬ
ĚŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀıŇěŅĶĦŅŒľƟįĸĔŅĶĮĶŃŏĴŇĬŏĮƦĬĽńĠĸńĔļĦƢĪňŗœĴƞĴňŐĨƟĴĮĶŃěŜŅȮ&O S ľĶŊŀ U'Ȯ
œħƟȮ ĪńŘĚĬňŘȮ ĨƟŀĚħŜŅŏĬŇĬĔŅĶŒľƟŏĽĶŖěĽŇŘĬĔƞŀĬĔŅĶĺńħįĸŒĬĶŅĵĺŇĝŅĬńŘĬȮ ŕȮ ŐĸƟĺŏĽĶŖěȮ ĵĔŏĺƟĬĽƞĺĬĚŅĬĪňŗŏĮƕħ
ľĸńĔĽŌĨĶĨƟŀĚĔŅĶįĸĔŅĶŏĶňĵĬŏĮƦĬĽńĠĸńĔļĦƢĪňŗĴňŐĨƟĴĮĶŃěŜŅĨŅĴĮĔĨŇ 

&Ť' ŒĬĔĶĦňĪňŗĴňĔŅĶĺńħįĸŒĬĝƞĺĚŏĔŇħĽĩŅĬĔŅĶĦƢĜŋĔŏĜŇĬȮľŅĔĬńĔĻŉĔļŅĽŀĭœĴƞįƞŅĬŒĬĶŅĵĺŇĝŅŒħȮŒľƟěńħĔŅĶĽŀĭ
ŐĔƟĨńĺŒĬĶŅĵĺŇĝŅĬńŘĬŏıŇŗĴŀňĔľĬŉŗĚėĶńŘĚ 

ĔŅĶěŜŅŐĬĔĽĳŅıĬńĔĻŉĔļŅ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŏĮƦĬĮƖŐĶĔěŃěŜŅŐĬĔĽĳŅıĬńĔĻŉĔļŅŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗĽŀĚĨŅĴĔŅĶěńħĔŅĶĻŉĔļŅ
ŐĭĭĪĺŇĳŅėȮĽƞĺĬĬńĔĻŉĔļŅĪňŗĻŉĔļŅĨńŘĚŐĨƞĮƖȮšȮŏĮƦĬĨƟĬœĮȮěŃěŜŅŐĬĔĽĳŅıĬńĔĻŉĔļŅȮŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅĮĔĨŇĕŀĚŐĨƞĸŃ
ĳŅėȮőħĵıŇěŅĶĦŅȮħńĚĨƞŀœĮĬňŘ 

&Š' ĬńĔĻŉĔļŅĽĳŅıĮĔĨŇȮœħƟŐĔƞȮĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬŏĮƦĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĶŊŀĬńĔĻŉĔļŅĪňŗĽŀĭœħƟŐĨƟĴ
ŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮš,şşȮ 

&š' ĬńĔĻŉĔļŅĽĳŅıĺŇĪĵŅĪńĦĤƢȮœħƟŐĔƞȮĬńĔĻŉĔļŅĪňŗœħƟŐĨƟĴĽŃĽĴĨńŘĚŐĨƞȮŠ,ŤşȮŐĨƞœĴƞĩŉĚȮš,şşȮěŜŅŐĬĔŀŀĔŏĮƦĬȮšȮ
ĮĶŃŏĳĪȮėŊŀ 
ĮĶŃŏĳĪĪňŗȮŠȮœħƟŐĔƞȮĬńĔĻŉĔļŅĪňŗœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴȮĨńŘĚŐĨƞȮŠ,ŤşȮŐĨƞœĴƞĩŉĚȮŠ,ŧşȮ 
ĮĶŃŏĳĪĪňŗȮšȮœħƟŐĔƞȮĬńĔĻŉĔļŅĪňŗœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴȮĨńŘĚŐĨƞȮŠ,ŧşȮŐĨƞœĴƞĩŉĚȮš,şşȮ 
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ŠŦţ 

ĬńĔĻŉĔļŅĪňŗœħƟŐĨƟĴĽŃĽĴĨŗŜŅĔĺƞŅȮŠ,ŤşȮěŃĨƟŀĚıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅěŃıƟĬěŅĔ
ĽĳŅıĺŇĪĵŅĳńĦĤƢĬńŘĬȮĨƟŀĚŏĶňĵĬŒľƟœħƟŐĨƟĴĽŃĽĴĽŌĚĕŉŘĬĩŉĚȮš,şşȮěŉĚĽŅĴŅĶĩĻŉĔļŅĨƞŀŒĬĽĳŅıĬńĔĻŉĔļŅĮĔĨŇœħƟȮľŅĔœħƟ
ŐĨƟĴŏĜĸňŗĵĽŃĽĴœĴƞĩŉĚȮš,şşȮĨƞŀŏĬŊŗŀĚľĸŅĵĳŅėĔŅĶĻŉĔļŅȮĔŖŀŅěĴňőŀĔŅĽıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅœħƟŏĝƞĬŏħňĵĺĔńĬȮ 
ĪńŘĚĬňŘȮĔŅĶıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅěŃĴňĔŅĶįƞŀĬĮĶĬȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗŏĔŇħĽĩŅĬĔŅĶĦƢĜŋĔŏĜŇĬ 

š, ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

š,ŠȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
&Š'ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅ 
+ȮŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅŏħňĵĺĔńĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮĶƞĺĴĔńĬıŇěŅĶĦŅėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĕŀĚ

ĕƟŀĽŀĭŐĸŃĮĶŃŏĴŇĬėĺŅĴėĶŀĭėĸŋĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĕŀĚĶŅĵĺŇĝŅȮĔƞŀĬĪňŗěŃŒĝƟĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚĬńĔĻŉĔļŅȮ 

&š'ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 
+ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃĮĶŃĝŋĴŐĸŃıŇěŅĶĦŅĶƞĺĴĔńĬȮŏıŊŗŀĪŜŅľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸĔŅĶěńħĔŅĶ

ŏĶňĵĬĔŅĶĽŀĬȮőħĵĽŋƞĴŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮšŤȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĬŜŅĕƟŀĽŀĭĴŅĮĶŃŏĴŇĬĩŉĚėĺŅĴ
ėĶŀĭėĸŋĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŀĭȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅȮŐĸŃĶŅĵĚŅĬ
ĶŅĵĺŇĝŅȮĴėŀ,ŤȮĴŅıŇěŅĶĦŅ 

š,šȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
&Š'ȮĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
&š'ȮĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
&Ţ'ȮĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅľĶŊŀŏĶňĵĬĨƞŀĕŀĚĭńĦĤŇĨ 

Ţ, ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭŐĸŃĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸŐĸŃŏĔĦĤƢĕŀĚĽŅĕŅĺŇĝŅȮħńĚĬňŘ 
&Š' ĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴĶŅĵĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨėĶĭĪňŗĔŜŅľĬħœĺƟȮ 
&š' œħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮš,şş 
&Ţ' įƞŅĬŏĔĦĤƢĳŅļŅŀńĚĔķļĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
&ţ' ŒĬĔĶĦňĪňŗįĸĔŅĶĻŉĔļŅħňŏħƞĬŐĸŃœĴƞŏėĵŏĶňĵĬĞŘŜŅŒĬĶŅĵĺŇĝŅŒħŕȮ ŒĬľĸńĔĽŌĨĶȮįŌƟĪňŗœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅ
ĔĺƞŅȮŢ,ŤşȮěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮŠȮĽƞĺĬįŌƟĪňŗœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅȮŢ,šŤȮěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮšȮ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮĴňŏĔĦĤƢŏıŇŗĴŏĨŇĴȮħńĚĬňŘ 

&Š' ĨƟŀĚĶńĔļŅŐĨƟĴŏĜĸňŗĵĽŃĽĴŒľƟœĴƞĨŗŜŅĔĺƞŅȮŢ,šŤȮĴŇĜŃĬńŘĬěŃŏĮĸňŗĵĬĽĳŅıŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň
ĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĬňŘŒľƟĬńĭľĬƞĺĵĔŇĨĪŋĔĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅŏĶňĵĬœĮŐĸƟĺ 
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ŠŦŤ 

&š' ĨƟŀĚĽƞĚőėĶĚĔŅĶĺŇěńĵȮ&Research Project'ȮŐĸŃĽŀĭĮƚŀĚĔńĬŒľƟįƞŅĬȮěŉĚěŃĩŊŀĺƞŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 

ţ, ĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŋĪīĶĦƢĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅȮı,Ļ,ȮšŤťŠȮĔŅĶŀŋĪīĶĦƢŒľƟ

ŀŋĪīĶĦƢœħƟĽŜŅľĶńĭĨĬŏŀĚŏĪƞŅĬńŘĬȮŐĸŃŒľƟŀŋĪīĶĦƢĳŅĵŒĬȮŢşȮĺńĬĬńĭŐĨƞĺńĬĪňŗœħƟĶńĭĪĶŅĭľĶŊŀĩŊŀĺƞŅĪĶŅĭėŜŅĽńŗĚȮőħĵĨƟŀĚĪŜŅ
ŏĮƦĬľĬńĚĽŊŀŐĽħĚĕƟŀŏĪŖěěĶŇĚŐĸŃŏľĨŋįĸŒĬĔŅĶŀŋĪīĶĦƢŐĸŃŐĽħĚŒľƟŏľŖĬĺƞŅėŜŅĽńŗĚœĴƞĩŌĔĨƟŀĚȮœĴƞŏľĴŅŃĽĴȮľĶŊŀœĴƞœħƟĶńĭ
ėĺŅĴŏĮƦĬīĶĶĴŀĵƞŅĚœĶȮıĶƟŀĴĸĚĸŅĵĴŊŀĝŊŗŀȮĽƞĺĬĚŅĬĪňŗĽńĚĔńħȮŐĸŃĪňŗŀĵŌƞĕŀĚĬńĔĻŉĔļŅįŌƟŀŋĪīĶĦƢ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬŀŋĪīĶĦƢœħƟĪňŗȮ 

ĚŅĬĔŅĶĻŉĔļŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ 
ŏĸĕĪňŗȮšŦšȮĩĬĬıĶŃĶŅĴĪňŗȮťȮŐĕĺĚĪŋƞĚıĠŅœĪȮŏĕĨĶŅĝŏĪĺňȮĔĶŋĚŏĪıĴľŅĬėĶȮŠşţşş 

  őĪĶ,Ȯşš+šşŠ+ŤşŤşȮ+Ȯţ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦť 

ľĴĺħĪňŗȮťȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

 

Š, ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

Š,Š ěńħĔŅĶĮģĴĬŇŏĪĻȮŏıŊŗŀŒľƟŀŅěŅĶĵƢŒľĴƞĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃȮĳŅėĺŇĝŅȮŐĸŃ

ŏĮƚŅĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĨŅĴŐĬĺėŇħĕŀĚĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮĨĸŀħěĬĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮ

ĽŇĪīŇĮĶŃőĵĝĬƢŐĸŃĽĺńĽħŇĔŅĶĨƞŅĚŕȮĕŀĚŀŅěŅĶĵƢŒľĴƞȮ 

Š,š ŐĬŃŐĬĺėĺŅĴŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟėĺŅĴĶŌƟŒĬħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃĔńĬėŋĦĳŅıȮ

ĔŅĶĻŉĔļŅȮĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭȮŐĸŃĮĶŃĔŅĻĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĪńŘĚŐĬĺĮĢŇĭńĨŇĨƞŅĚ ŕ ŒĬģŅĬŃŀŅěŅĶĵƢįŌƟĽŀĬ 

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ ŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĮĢŇĭńĨŇĨĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

Š,Ţ ľńĺľĬƟŅĳŅėĺŇĝŅŀīŇĭŅĵŐĸŃĴŀĭľĴŅĵĳŅĶĔŇěľĸńĔĪňŗĨƟŀĚĶńĭįŇħĝŀĭŒĬħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺŇěńĵȮĔŅĶ

ĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴ 

Š,ţ ŐĬŃĬŜŅŀŅěŅĶĵƢıŇŏĻļŒľƟŏĕƟŅŒěŏĔňŗĵĺĔńĭĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĨĸŀħěĬĶŅĵĺŇĝŅĪňŗěŃĽŀĬȮıĶƟŀĴĪńŘĚĴŀĭ

ŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚŒľƟĔńĭŀŅěŅĶĵƢıŇŏĻļ 

š. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

š.Š ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

&Š' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬȮĔŅĶ

ıńĥĬŅĶŅĵĺŇĝŅŐĸŃľĸńĔĽŌĨĶĪňŗěńħőħĵĴľŅĺŇĪĵŅĸńĵȮėĦŃȮľĶŊŀľĬƞĺĵĚŅĬĳŅĵĬŀĔ 

š,šȮȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 

&Š' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶȮŏĝƞĬȮĔŅĶĶńĭŏĝŇĠŏĮƦĬĺŇĪĵŅĔĶĭĶĶĵŅĵŒĬĔŅĶ

ĮĶŃĝŋĴĺŇĝŅĔŅĶȮįŌƟĪĶĚėŋĦĺŋĥŇŒĬĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶĺŇěńĵŐĸŃĭĪėĺŅĴȮŏĮƦĬĨƟĬ 

&š' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĕŀĪŋĬĽĬńĭĽĬŋĬĚŅĬĺŇěńĵŐĸŃĨňıŇĴıƢĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŐĸŃįĸĚŅĬĺŇěńĵ 

&Ţ' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĮĶŃĝŋĴȮĽńĴĴĬŅȮŐĸŃŀĭĶĴĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

&ţ' ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏıŊŗŀŒĝƟŏĮƦĬįĸĚŅĬĮĶŃĔŀĭĔŅĶĕŀĔŜŅľĬħ

ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĪňŗĽŌĚĕŉŘĬ 

š,ŢȮȮĨńĺĝňŘĺńħȮ-ȮĨńĺĭƞĚĝňŘ 

š,Ţ,ŠȮĶƟŀĵĸŃĕŀĚŀŅěŅĶĵƢŒľĴƞĪňŗœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦŦ 

š,Ţ,šȮĶƟŀĵĸŃĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňı 

š,Ţ,ŢȮįĸĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

š,Ţ,ţȮįĸĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃįĸĚŅĬĺŇěńĵĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦŧ 

ľĴĺħĪňŗȮŦ ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ  

Š, ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ  

Š,Š ĔĶŃĭĺĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢĴňėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ ĪŜŅľĬƟŅĪňŗŒľƟėĺŅĴŏľŖĬȮ
ĕƟŀŏĽĬŀŐĬŃŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶŐĸŃĶŅĵĺŇĝŅĪňŗŏĽĬŀŏĮƕħŒľĴƞŐĸŃĕŀĮĶńĭĮĶŋĚȮ ĶĺĴĪńŘĚĨĶĺěĽŀĭŐĸŃĔŜŅĔńĭ
ėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬĮĶŇĠĠŅĨĶňȮı.Ļ. 
šŤŤŧȮŐĸŃĬőĵĭŅĵĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮĴňėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĨĶĭńĦĤŇĨȮĪŜŅľĬƟŅĪňŗŏĽĬŀ
ľĸńĔĔŅĶŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŇěĔĶĶĴĬńĔĻŉĔļŅȮŐĸŃĔŅĶĭĶŇĔŅĶĔŅĶĻŉĔļŅȮ
ĶĺĴĪńŘĚĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨƞŅĚŕȮĽŜŅľĶńĭėŋĦĺŋĥŇŐĸŃėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢȮĴňħńĚĨƞŀœĮĬňŘ 
&Š' ŀŅěŅĶĵƢĮĶŃěŜŅȮ ľĴŅĵĩŉĚȮ ĭŋėėĸĪňŗħŜŅĶĚĨŜŅŐľĬƞĚŀŅěŅĶĵƢȮ įŌƟĝƞĺĵĻŅĽĨĶěŅĶĵƢȮ ĶŀĚĻŅĽĨĶěŅĶĵƢȮ ŐĸŃ
ĻŅĽĨĶŅěŅĶĵƢȮ ŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗŏĮƕħĽŀĬľĸńĔĽŌĨĶĬńŘĬȮ ĪňŗĴňľĬƟŅĪňŗĶńĭįŇħĝŀĭĨŅĴıńĬīĔŇěĕŀĚĔŅĶ
ŀŋħĴĻŉĔļŅȮŐĸŃĮĢŇĭńĨŇľĬƟŅĪňŗŏĨŖĴŏĺĸŅĨŅĴĪňŗĽĩŅĭńĬĔŜŅľĬħ 

&š' ŀŅěŅĶĵƢıŇŏĻļȮľĴŅĵĩŉĚȮįŌƟĪňŗœĴƞŒĝƞŀŅěŅĶĵƢĮĶŃěŜŅ 
&Ţ' ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢĮĶŃěŜŅĪňŗĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶĪňŗ
ŏĮƕħĽŀĬĨŅĴĪňŗĽĳŅĽĩŅĭńĬŏľŖĬĝŀĭ-ŀĬŋĴńĨŇȮ ŐĸŃĴňėŋĦĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚ
įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ŐĸŃĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅ ŐĸŃŏĮƦĬ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵ Š ĶŅĵĔŅĶ ŒĬĶŀĭ Ť ĮƖĵƟŀĬľĸńĚ 

&ţ' ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗĴňĳŅĶŃľĬƟŅĪňŗŒĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĨńŘĚŐĨƞĔŅĶĺŅĚŐįĬȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸŐĸŃĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ Ť ėĬȮőħĵĨƟŀĚŀĵŌƞĮĶŃěŜŅľĸńĔĽŌĨĶĬńŘĬĨĸŀħĶŃĵŃŏĺĸŅĪňŗěńħĔŅĶĻŉĔļŅȮ
ŐĸŃœĴƞŏĮƦĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĔŇĬĔĺƞŅȮŠȮľĸńĔĽŌĨĶŒĬŏĺĸŅŏħňĵĺĔńĬ 

&Ť' ŀŅěŅĶĵƢįŌƟĽŀĬȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢĮĶŃěŜŅľĶŊŀŀŅěŅĶĵƢıŇŏĻļĪňŗĴňėŋĦĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅ ľĶŊŀ
ĴňĨŜŅŐľĬƞĚįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ŒĬĽŅĕŅĺŇĝŅĬńŘĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮľĶŊŀŒĬĽŅĕŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅĪňŗ
ĽŀĬȮ ŒĬĔĶĦňĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅŐĸŃĪŜŅľĬƟŅĪňŗŀŅěŅĶĵƢįŌƟĽŀĬĔƞŀĬĪňŗ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň ı.Ļ. šŤŤŧȮěŃĮĶŃĔŅĻŒĝƟ ŒľƟĽŅĴŅĶĩĪŜŅľĬƟŅĪňŗŀŅěŅĶĵƢ
įŌƟĽŀĬĨƞŀœĮœħƟȮȮŒĬĔĶĦňĕŀĚŀŅěŅĶĵƢıŇŏĻļȮŀŅěœħƟĶńĭĔŅĶĵĔŏĺƟĬėŋĦĺŋĥŇĮĶŇĠĠŅőĪȮŐĨƞĪńŘĚĬňŘĨƟŀĚĴňėŋĦĺŋĥŇ
ĕńŘĬĨŗŜŅĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅ ŐĸŃĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĪňŗĽŀĬĴŅŐĸƟĺœĴƞĬƟŀĵ
ĔĺƞŅ ť ĮƖ ĪńŘĚĬňŘ ŀŅěŅĶĵƢıŇŏĻļĽĨƟŀĚĴňĝńŗĺőĴĚĽŀĬœĴƞŏĔŇĬĶƟŀĵĸŃ Ťş ĕŀĚĶŅĵĺŇĝŅȮőħĵĴňŀŅěŅĶĵƢĮĶŃěŜŅŏĮƦĬ
įŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĬńŘĬȮ ŒĬĔĶĦňĕŀĚŀŅěŅĶĵƢıŇŏĻļĪňŗœĴƞĴňėŋĦĺŋĥŇĨŅĴĪňŗĔŜŅľĬħĕƟŅĚĨƟĬȮ ĨƟŀĚŏĮƦĬ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŦŨ 

įŌƟĪĶĚėŋĦĺŋĥŇĪňŗĴňėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢŏĮƦĬĪňŗĵŀĴĶńĭȮĞŉŗĚĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĺŇĝŅĪňŗĽŀĬȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭěŅĔĽĳŅĽĩŅĭńĬŀŋħĴĻŉĔļŅŐľƞĚĬńŘĬȮĪńŘĚĬňŘľŅĔĶŅĵĺŇĝŅŒħĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚŒĝƟŀŅěŅĶĵƢıŇŏĻļȮĨƟŀĚ
ĴňŀŅěŅĶĵƢĮĶŃěŜŅĶƞĺĴĶńĭįŇħĝŀĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃıńĥĬŅĬńĔĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĕŀĚĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĬńŘĬŕȮħƟĺĵ 

ĶĺĴĪńŘĚŏĔĦĤƢĴŅĨĶģŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅŒĬŀŅŏĞňĵĬȮ(AUN-QA) ŐĸŃŏĔĦĤƢėŋĦĳŅıĔŅĶĻŉĔļŅ
ŏıŊŗŀĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗŏĮƦĬŏĸŇĻȮ(EdPEx)Ȯ 

Š,š ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃĔŀĭœĮħƟĺĵ ĮĶŃīŅĬľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ(ěŜŅĬĺĬ
œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧş) ŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŒĬħƟŅĬĨƞŅĚȮŕȮĪŜŅľĬƟŅĪňŗĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶȮ ŒľƟ
ĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵŐĸŃľĸńĔŏĔĦĤƢĴŅĨĶģŅĬĨƞŅĚŕȮ ĴňĔŅĶėĺĭėŋĴȮ ĔŜŅĔńĭȮ ħŌŐĸȮ ŒľƟĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴ
ŐįĬĮĢŇĭńĨŇĚŅĬĪňŗĔŜŅľĬħœĺƟȮőħĵŒľƟĴňĶŅĵĸŃŏŀňĵħŒĬŏĶŊŗŀĚĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶĪŜŅȮĴėŀ,Ţ+ŦȮŐįĬŏĔňŗĵĺĔńĭĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬĮĶŃěŜŅĳŅėŏĶňĵĬȮ ĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪŅĚĽĩŇĨŇĕŀĚĬńĔĻŉĔļŅĪňŗŏĶňĵĬŒĬľĸńĔĽŌĨĶȮ ŐĸŃĔŅĶĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĨŅĴĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬľĸńĔĽŌĨĶ 

 
ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨŅĴŐĬĺĪŅĚĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 

 
š, ĭńĦĤŇĨ 
ĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅěŃĴňėŋĦĳŅıĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŤȮħƟŅĬȮħńĚĨƞŀœĮĬňŘ 
&Š' ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
ĭńĦĤŇĨŐĽħĚŒľƟŏľŖĬĩŉĚıķĨŇĔĶĶĴėĺŅĴŏĽňĵĽĸŃȮĔŅĶĝƞĺĵŏľĸŊŀįŌƟŀŊŗĬȮŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĔŅĶĴňĺŇĬńĵȮĔŅĶ
ĨĶĚĨƞŀŏĺĸŅȮŏėŅĶıŒĬĽŇĪīŇŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮœĴƞ
ėńħĸŀĔĚŅĬĕŀĚįŌƟŀŊŗĬőħĵœĴƞœħƟŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸ 

&š' ħƟŅĬėĺŅĴĶŌƟȮ 
ĭńĦĤŇĨĽŅĴŅĶĩĭŀĔŐĬĺėŇħȮĬŇĵŅĴȮŐĸŃĪķļġňĭĪĪňĽŜŅėńĠĪŅĚħƟŅĬŏėĴň 

&Ţ' ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
ĭńĦĤŇĨĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚħƟŅĬŏėĴňĴŅĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

&ţ' ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 
ĭńĦĤŇĨĽŅĴŅĶĩĮĶńĭĨńĺŏıŊŗŀĪŜŅĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŕ œħƟȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮ
ĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

&Ť' ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧş 

ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňȮĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟȮ
ŐĸŃĽŅĴŅĶĩĽŊŗŀĽŅĶŒľƟįŌƟŀŊŗĬŏĕƟŅŒěœħƟ 

ĪńŘĚĬňŘįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶœħƟĴňĔŅĶŏĮĶňĵĭŏĪňĵĭĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮŤȮħƟŅĬĕŀĚȮĽĔŀȮĞŉŗĚŐĽħĚŀĵŌƞŒĬĳŅėįĬĺĔȮŢ 
 
ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 
&Š' ěŜŅĬĺĬĭńĦĤŇĨŒľĴƞĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃľĶŊŀŏĶňĵĬĨƞŀȮ œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŤşȮĕŀĚįŌƟĨŀĭ
ŐĭĭĽŀĭĩŅĴĨƞŀĮƖȮ 

&š' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮŢ.ŤȮěŅĔėŃŐĬĬŏĨŖĴȮŤ,şȮ&ŏĮƦĬĨńĺĭƞĚĝňŘ
įĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨŅĴŐĬĺĪŅĚĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ' 

Ţ, ĬńĔĻŉĔļŅ 
Ţ,Š ĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅ 
&Š' ĬńĔŏĶňĵĬįŌƟĽĬŒěĽŅĴŅĶĩŏĕƟŅĩŉĚĕƟŀĴŌĸĮĶŃĔŅĻĶńĭĽĴńėĶŐĸŃľĸńĔŏĔĦĤƢĨƞŅĚŕȮ įƞŅĬĪŅĚŏĺĭœĞħƢĕŀĚėĦŃ
ŐĸŃĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĔŅĶėńħŏĸŊŀĔŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅėĦŃĺŇĪĵŅĻŅĽĨĶƢĴňĝƞŀĚĪŅĚȮħńĚĬňŘȮ 
Š, įƞŅĬĶŃĭĭĔŅĶėńħŏĸŊŀĔĔĸŅĚĭŋėėĸŏĕƟŅĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ ĞŉŗĚħŜŅŏĬŇĬĔŅĶőħĵĪňŗĮĶŃĝŋĴ
ŀīŇĔŅĶĭħňŐľƞĚĮĶŃŏĪĻœĪĵȮ(ĪĮŀ.)  

š, įƞŅĬĔŅĶĽŀĭĕƟŀŏĕňĵĬȮŐĸŃĽńĴĳŅļĦƢȮĨŅĴőėĶĚĚŅĬıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴįŌƟĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ(ıĽĺĪ.) ľĶŊŀőėĶĚĔŅĶŀŊŗĬŒĬĸńĔļĦŃŏħňĵĺĔńĬȮ 

Ţ, ŏĮƦĬįŌƟĪňŗŀĵŌƞŒĬőėĶĚĔŅĶȮ ıĽĺĪ,Ȯ ĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮ ĪňŗįƞŅĬĕƟŀĔŜŅľĬħĨŅĴŏĚŊŗŀĬœĕĕŀĚ
őėĶĚĔŅĶ 

ţ, įƞŅĬĔŅĶėńħŏĸŊŀĔőħĵĺŇīňıŇŏĻļĪňŗĴľŅĺŇĪĵŅĸńĵĴľŇħĸŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢĔŜŅľĬħ 
&š' ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŏĶňĵĬŒĬĽŅĕŅĺŇĝŅŏėĴňȮœħƟȮšȮĝƞŀĚĪŅĚȮ 
Š, ŏĕƟŅĽŅĕŅĺŇĝŅĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮŠȮįƞŅĬĶŃĭĭĔŅĶėńħŏĸŊŀĔĔĸŅĚĭŋėėĸŏĕƟŅĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮĞŉŗĚ
ħŜŅŏĬŇĬĔŅĶőħĵĪňŗĮĶŃĝŋĴŀīŇĔŅĶĭħňŐľƞĚĮĶŃŏĪĻœĪĵȮ(ĪĮŀ.) 

š, ŏĕƟŅĽŅĕŅĺŇĝŅĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮšȮőħĵĬńĔĻŉĔļŅĨŅĴĕƟŀȮ(Š)ȮĨƟŀĚĽŀĭœħƟįƞŅĬĝńŘĬĮƖĪňŗȮŠȮŐĸŃŐĽħĚėĺŅĴ
ĮĶŃĽĚėƢěŃŏĕƟŅĽŅĕŅĺŇĝŅȮ ĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶėńħŏĸŊŀĔŀňĔėĶńŘĚȮ ĨŅĴĶŃŏĭňĵĭĕŀĚėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħ 

&Ţ' ĬńĔĻŉĔļŅĪňŗŏĕƟŅĽŅĕŅĺŇĝŅŏėĴňŐĸƟĺȮŐĸŃĴňįĸĔŅĶŏĶňĵĬħňŏħƞĬȮőħĵĴňŐĨƟĴŏĜĸňŗĵĽŃĽĴȮŏĴŊŗŀěĭĝńŘĬĮƖĪňŗȮšȮœĴƞĨŗŜŅ
ĔĺƞŅȮŢ.šŤȮĽŅĴŅĶĩŏĸŊŀĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬœħƟ 

Ţ,š ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŧŠ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢĴňĔŅĶěńħėƞŅĵŏĽĶŇĴĽĶƟŅĚŐĸŃĮģĴĬŇŏĪĻŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴĕƟŀȮŢ,ŠȮ(Š)Ȯ
ĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŏıŊŗŀŏĮƦĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 

Ţ,Ţ ĔŅĶėĺĭėŋĴȮĔŅĶħŌŐĸȮĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
&Š' ľĸńĔĽŌĨĶĔŜŅľĬħŐĸŃĴŀĭľĴŅĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟĔńĭĬńĔĻŉĔļŅŐĨƞĸŃėĬȮ ŏıŊŗŀŐĬŃĬŜŅŐįĬĔŅĶŏĶňĵĬŒĬ
ľĸńĔĽŌĨĶȮŒľƟėŜŅĮĶŉĔļŅħƟŅĬĔŅĶŏĶňĵĬȮĔŅĶĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅȮĔŅĶŒĝƟĝňĺŇĨŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĮƤĠľŅŀŊŗĬŕȮ
ĨńŘĚŐĨƞŏĕƟŅŏĶňĵĬŒĬĽŅĕŅĺŇĝŅŏėĴňȮěĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮŀĵƞŅĚĬƟŀĵȮŢȮ
ĝńŗĺőĴĚ /ȮĽńĮħŅľƢȮ 

&š' ĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬėŀĵŒľƟėŜŅŐĬŃĬŜŅĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪňŗĬńĔĻŉĔļŅĽĬŒě 
&Ţ' ĴňŏěƟŅľĬƟŅĪňŗľĸńĔĽŌĨĶĪňŗĝƞĺĵĮĶŃĽŅĬĚŅĬĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅȮ ŐĸŃŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅŒĬ
ħƟŅĬŏŀĔĽŅĶĨƞŅĚŕȮœħƟŐĔƞȮĔŅĶĸĚĪŃŏĭňĵĬȮĔŅĶĕŀĪŋĬȮĶĺĴĪńŘĚĔŇěĔĶĶĴĨƞŅĚŕȮ 

&ţ' ĴňĔŅĶĽŜŅĶĺěĨŇħĨŅĴȮŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĪňŗŏĶňĵĬŒĬľĸńĔĽŌĨĶȮšȮėĶńŘĚȮ/ȮĳŅėĔŅĶĻŉĔļŅȮ
ŏıŊŗŀŒľƟĔŅĶĝƞĺĵŏľĸŊŀœħƟŀĵƞŅĚĪńĬŏĺĸŅĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňĮƤĠľŅ 

Ţ,ţ ėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
&Š' ėĺŅĴıŉĚıŀŒěŐĸŃĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅěŃĩŌĔĬŜŅŏĕƟŅĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ ŏıŊŗŀ
ĮĶŉĔļŅľŅĶŊŀȮ ĺŅĚŐįĬȮ ŐĸŃŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕĪňŗŏľĴŅŃĽĴȮ ěŅĔĬńŘĬĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴ
ĳŅėĺŇĝŅȮŏıŊŗŀıŇěŅĶĦŅľŅĕƟŀĽĶŋĮĶƞĺĴĔńĬȮŐĸŃĴňĔŅĶħŜŅŏĬŇĬĨƞŀœĮ 

&š' ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŋĪīĶĦƢĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅȮı,Ļ,ȮšŤťŠȮĔŅĶ
ŀŋĪīĶĦƢŒľƟŀŋĪīĶĦƢœħƟĽŜŅľĶńĭĨĬŏŀĚŏĪƞŅĬńŘĬȮŐĸŃŒľƟŀŋĪīĶĦƢĳŅĵŒĬȮŢşȮĺńĬĬńĭŐĨƞĺńĬĪňŗœħƟĶńĭĪĶŅĭľĶŊŀĩŊŀ
ĺƞŅĪĶŅĭėŜŅĽńŗĚȮőħĵĨƟŀĚĪŜŅŏĮƦĬľĬńĚĽŊŀŐĽħĚĕƟŀŏĪŖěěĶŇĚŐĸŃŏľĨŋįĸŒĬĔŅĶŀŋĪīĶĦƢŐĸŃŐĽħĚŒľƟŏľŖĬĺƞŅ
ėŜŅĽńŗĚœĴƞĩŌĔĨƟŀĚȮœĴƞŏľĴŅŃĽĴȮľĶŊŀœĴƞœħƟĶńĭėĺŅĴŏĮƦĬīĶĶĴŀĵƞŅĚœĶȮıĶƟŀĴĸĚĸŅĵĴŊŀĝŊŗŀȮĽƞĺĬĚŅĬĪňŗĽńĚĔńħȮ
ŐĸŃĪňŗŀĵŌƞĕŀĚĬńĔĻŉĔļŅįŌƟŀŋĪīĶĦƢ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬŀŋĪīĶĦƢœħƟĪňŗȮ 
ĚŅĬĔŅĶĻŉĔļŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ 
šŦšȮĩ,ȮıĶŃĶŅĴľĔȮŐĕĺĚĪŋƞĚıĠŅœĪȮŏĕĨĶŅĝŏĪĺňȮĔĶŋĚŏĪıĴľŅĬėĶ 

    őĪĶ,Ȯşš+šşŠ+ŤşŤşȮ+Ȯţ 
 
ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 

&Š' ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėĚŀĵŌƞŒĬľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧşȮĨƞŀĮƖȮ 
&š' ěŜŅĬĺĬĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧşȮĨƞŀĮƖȮ 
&Ţ' ĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅőħĵŒĝƟĶŃĵŃŏĺĸŅŏĜĸňŗĵœĴƞŏĔŇĬȮŤȮĮƖȮ 
&ţ' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ Ţ.Ť 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧš 

ěŅĔėŃŐĬĬŏĨŖĴ Ť,şȮ&ŏĮƦĬĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨŅĴŐĬĺĪŅĚĕŀĚ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ' 

ţ, ŀŅěŅĶĵƢ 

ţ,Š ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
ĴňĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞĨŅĴĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ őħĵŀŅěŅĶĵƢŒľĴƞěŃĨƟŀĚĴňĺŋĥŇ
ĔŅĶĻŉĔļŅŐĸŃėŋĦĽĴĭńĨŇĨŅĴĪňŗėĦŃȮ ĽŅĕŅĺŇĝŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĭŋėėĸĕŀĚĴľŅĺŇĪĵŅĸńĵ
ĔŜŅľĬħȮ ŐĸŃĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮ ı.Ļ. šŤŤŧȮĨŅĴĮĶŃĔŅĻĕŀĚ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮőħĵĔŅĶĶńĭŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅŏėĴňȮěŃĨƟŀĚĴňĔŅĶĮĶŃĝŋĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴĳŅėĺŇĝŅȮ
ŏıŊŗŀŒľƟœħƟŀŅěŅĶĵƢŒľĴƞŒĬĽŅĕŅ/ėĺŅĴŏĝňŗĵĺĝŅĠĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĺŇĝŅ 

ţ,š ĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶȮ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬěŃĨƟŀĚĶƞĺĴĔńĬĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶ
ĮĶŃŏĴŇĬįĸȮ ŐĸŃıŇěŅĶĦŅįĸĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀŀĬœĸĬƢĪŋĔĶŅĵĺŇĝŅȮ ŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŏĨĶňĵĴ
ĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴľĸńĔĽŌĨĶȮŐĸŃœħƟ
ĭńĦĤŇĨŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ţ,Ţ ĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļȮ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĽŅĴŅĶĩŏĝŇĠŀŅěŅĶĵƢıŇŏĻļěŅĔľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬȮ ŐĸŃĽĩŅĭńĬĨƞŅĚȮ ŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĝňıȮŏıŊŗŀŏıŇŗĴĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟŒľƟŐĔƞĬńĔĻŉĔļŅȮĪŜŅŒľƟĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŒĬ
ĔŅĶĪŜŅĚŅĬŒĬĺŇĝŅĝňıœħƟěĶŇĚȮ ĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļěŃıŇěŅĶĦŅěŅĔėŋĦĽĴĭńĨŇȮ ŐĸŃĮĶŃĽĭĔŅĶĦƢȮ Īňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅĬńŘĬȮŕȮĞŉŗĚėĦŅěŅĶĵƢıŇŏĻļěŃĴňėĺŅĴĝŜŅĬŅĠȮĪňŗĨƞŅĚœĮěŅĔėĺŅĴĝŜŅĬŅĠĕŀĚ
ėĦŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅěŃŏĽĬŀĶŅĵĝŊŗŀėĦŅěŅĶĵƢıŇŏĻļȮ ĨƞŀėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶȮȮŏıŊŗŀĕŀėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŒĬĔŅĶŐĨƞĚĨńŘĚŏĮƦĬėĦŅěŅĶĵƢıŇŏĻļȮ
őħĵĪňŗėĦŅěŅĶĵƢıŇŏĻļěŃĨƟŀĚĽŀĬœĴƞŏĔŇĬėĶŉŗĚľĬŉŗĚĕŀĚěŜŅĬĺĬĝńŗĺőĴĚŒĬĶŅĵĺŇĝŅĬńŘĬȮ ŕȮ ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ. šŤŤŧȮĨŅĴĮĶŃĔŅĻĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭěŅĔĽĳŅĽĩŅĭńĬŀŋħĴĻŉĔļŅŐľƞĚĬńŘĬȮ ĪńŘĚĬňŘľŅĔĶŅĵĺŇĝŅŒħĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚŒĝƟŀŅěŅĶĵƢıŇŏĻļȮ ĨƟŀĚĴň
ŀŅěŅĶĵƢĮĶŃěŜŅĶƞĺĴĶńĭįŇħĝŀĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃıńĥĬŅĬńĔĻŉĔļŅȮ ĨĸŀħĶŃĵŃŏĺĸŅĕŀĚĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĬńŘĬŕȮħƟĺĵ 

ţ,ţ ĔŅĶıńĥĬŅŀŅěŅĶĵƢ 
ŀŅěŅĶĵƢœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŒĬĳŅĶŃĚŅĬĪňŗĶńĭįŇħĝŀĭȮĪńŘĚŒĬħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵȮįƞŅĬĔŅĶŀĭĶĴȮħŌĚŅĬȮŐĸŃĪńĻĬĻŉĔļŅ 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŧŢ 

ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 
&Š' ĴňȮĴėŀ,ŢȮĴėŀ,ȮţȮĴėŀ,ŤȮŐĸŃȮĴėŀ,ťȮėĶĭĪŋĔĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭȮ 
&š' ŀŅěŅĶĵƢŒľĴƞȮ(ĩƟŅĴň) ĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
&Ţ' ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

ĨńĺĝňŘĺńħȮ&š'ȮůȮ&Ţ'ȮŏĮƦĬĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨŅĴŐĬĺĪŅĚĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅ 
 

Ť, ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢĴŋƞĚŏĬƟĬĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢ
ĴŅĨĶģŅĬĮĶŇĠĠŅĨĶňȮı.Ļ. šŤŤŧȮŏĔĦĤƢĴŅĨĶģŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅŒĬŀŅŏĞňĵĬȮ(AUN-QA) ŏĔĦĤƢ
ėŋĦĳŅıĔŅĶĻŉĔļŅŏıŊŗŀĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗŏĮƦĬŏĸŇĻȮ(EdPEx)ȮȮŐĸŃĬőĵĭŅĵĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵĴň
ėĦŃĔĶĶĴĔŅĶŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĪňŗħŜŅŏĬŇĬĚŅĬĽŀħĮĶŃĽŅĬŐĸŃŏĝŊŗŀĴőĵĚĔńĬŒĬŐĨƞĸŃĶŃħńĭȮħńĚĬňŘȮ 

Ť,Š ėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔȮ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĪŜŅľĬƟŅĪňŗĶĺĭĶĺĴĕƟŀĴŌĸĪňŗœħƟĶńĭěŅĔĔŅĶĽŜŅĶĺě
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮœħƟŐĔƞȮĻŇļĵƢĮƤěěŋĭńĬȮĻŇļĵƢŏĔƞŅȮįŌƟŒĝƟĭńĦĤŇĨȮįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňĽŅĵĚŅĬ
ŒĔĸƟŏėňĵĚĔńĭĽŅĕŅĺŇĝŅȮĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮŐĸŃįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗ
įƞŅĬĴŅȮŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮ 

Ť,š ėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĪŜŅľĬƟŅĪňŗŒľƟėĺŅĴėŇħŏľŖĬȮĕƟŀŏĽĬŀŐĬŃŏĔňŗĵĺĔńĭ
ľĸńĔĽŌĨĶĪňŗŏĽĬŀŏĮƕħŒľĴƞŐĸŃĕŀĮĶńĭĮĶŋĚȮĶĺĴĪńŘĚĨĶĺěĽŀĭŐĸŃĔŜŅĔńĭėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮŒľƟĽŀħėĸƟŀĚĔńĭ
ĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬĮĶŇĠĠŅĨĶňȮı.Ļ. šŤŤŧȮŐĸŃĬőĵĭŅĵĔŅĶĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮĔƞŀĬŏĕƟŅĽŌƞĕńŘĬĨŀĬĔŅĶıŇěŅĶĦŅĶńĭĶŀĚěŅĔėĦŃĔĶĶĴĔŅĶĳŅĵĬŀĔėĦŃȮĨŅĴĸŜŅħńĭȮħńĚĬňŘȮ
ėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶĶŃħńĭĨŗŜŅľĺƞŅĮĶŇĠĠŅĨĶňȮŐĸŃĮĶŇĠĠŅĨĶň ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĸŃĽĳŅĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

Ť,Ţ ľĸńĚĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮěŃĶƞĺĴĔńĬĭĶŇľŅĶľĸńĔĽŌĨĶȮ
ıńĥĬŅľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĨńŘĚŐĨƞĔŅĶĺŅĚŐįĬȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸ 

Ť,ţ ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ ĮĶŃīŅĬľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ(ěŜŅĬĺĬœĴƞ
ĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧş) ŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŒĬħƟŅĬĨƞŅĚȮŕȮěŃĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬŒĬĔŅĶŀŀĔŐĭĭ
ľĸńĔĽŌĨĶȮėĺĭėŋĴĔŜŅĔńĭĔŅĶěńħĪŜŅĶŅĵĺŇĝŅȮőħĵŒľƟĴňĺŇīňĮĶŃŏĴŇĬȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ľĸŅĔľĸŅĵȮŏıŊŗŀŒľƟįĸĔŅĶħŜŅŏĬŇĬĚŅĬĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮŐĸŃœħƟĭńĦĤŇĨŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĕŀĚ
ĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĮĦŇīŅĬȮıńĬī



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧţ 

ĔŇěŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

Ť,Ť ŀŅěŅĶĵƢįŌƟĽŀĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĕƟŀŏĕňĵĬ/ĮŅĔŏĮĸƞŅ/ĮĢŇĭńĨŇȮĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŀŊŗĬȮŕȮĨŅĴĪňŗĶŃĭŋœĺƟŒĬȮĴėŀ.ŢȮĕŀĚĶŅĵĺŇĝŅȮŐĸŃĨƟŀĚĽƞĚįĸĔŅĶĮĶŃŏĴŇĬȮ
ĶĺĴĪńŘĚŏĔĦĤƢĔŅĶıŇěŅĶĦŅĔŅĶŒľƟėŃŐĬĬȮĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅŏĕƟŅĪňŗĮĶŃĝŋĴŐĸŃŒľƟ
ėĺŅĴŏľŖĬĝŀĭȮĶĺĴĪńŘĚĨƟŀĚěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĨŅĴŐĭĭȮĴėŀ.ŤȮŐĸŃȮĴėŀ.ťȮĳŅĵŒĬȮŢşȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬȮ
ŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

Ť,ť ėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĨĶĭńĦĤŇĨȮĪŜŅľĬƟŅĪňŗŏĽĬŀľĸńĔĔŅĶŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĔŇěĔĶĶĴĬńĔĻŉĔļŅȮŐĸŃĔŅĶĭĶŇĔŅĶĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨƞŅĚŕ 

 
ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 
&Š' įĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤŠȮěŅĔėŃŐĬĬŏĨŖĴȮŤ,şşȮ 
&š' ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

&Ţ' ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭ Ĵėŀ.š ĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅŏėĴň 

&ţ' ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅ ŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň' ĨŅĴŐĭĭ Ĵėŀ.Ţ ŐĸŃȮ
Ĵėŀ.ţ ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

&Ť' ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ
ĨŅĴŐĭĭȮĴėŀ.ŤȮŐĸŃȮĴėŀ.ťȮĳŅĵŒĬȮŢşȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬȮŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

ĨńĺĝňŘĺńħȮ&š'ȮůȮ&Ť'ȮŏĮƦĬĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨŅĴŐĬĺĪŅĚĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅ 

 
ť, ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
ť,Š ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
&Š' ĴňėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅěńħĞŊŘŀĺńĽħŋȮŀŋĮĔĶĦƢȮėĶŋĳńĦĤƢȮŏıŊŗŀŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮŏıŊŗŀŒĝƟ
ĚĭĮĶŃĴŅĦĪňŗœħƟĶńĭěńħĽĶĶŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ 

&š' ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĳŅėĺŇĝŅĮĶŃŏĴŇĬėƞŅŒĝƟěƞŅĵĕŀĚĶŅĵĺŇĝŅŐĸŃľĸńĔĽŌĨĶ 

ť,š ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
&Š' ĴňľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŏıňĵĚıŀ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŧŤ 

&š' ĴňĺńĽħŋȮŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗŏıňĵĚıŀĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
&Ţ' ĴňĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
&ţ' ĴňįŌƟħŌŐĸĶńĭįŇħĝŀĭȮĮĶŃĽŅĬĚŅĬŒĬĔŅĶŒľƟĭĶŇĔŅĶŐĸŃĭŜŅĶŋĚĶńĔļŅĽŊŗŀĔŅĶĽŀĬŐĸŃŀŋĮĔĶĦƢ 
&Ť' ĴňľƟŀĚĽĴŋħĪňŗĴňĨŜŅĶŅȮľĬńĚĽŊŀŀƟŅĚŀŇĚȮŏŀĔĽŅĶȮľĶŊŀŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽĬńĭĽĬŋĬőħĵĳŅėĺŇĝŅȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

ť,Ţ ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
&Š' ľƟŀĚĽĴŋħĳŅėĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľƟŀĚĽĴŋħĽĨŅĚėƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃľŀĽĴŋħĔĸŅĚȮěńħŒľƟĴňĔŅĶĽƞĚ
ĶŅĵĝŊŗŀľĬńĚĽŊŀŏĶňĵĬȮ ľĬńĚĽŊŀŀƟŅĚŀŇĚȮ ŏŀĔĽŅĶȮ ľĶŊŀŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ ĽŊŗŀŀŇŏĸŖėĪĶŀĬŇėȮ œĮĵńĚ
ľƟŀĚĽĴŋħȮľŀĽĴŋħĔĸŅĚȮŏıŊŗŀħŜŅŏĬŇĬĔŅĶěńħĞŊŘŀĨŅĴĮƖĚĭĮĶŃĴŅĦ 

&š' ĴňĔŅĶěńħĚĭĮĶŃĴŅĦĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮěŅĔŏĚŇĬĚĭĮĶŃĴŅĦȮŏıŊŗŀŒĝƟŒĬĔŅĶěńħĽĶĶȮĺńĽħŋȮ
ŀŋĮĔĶĦƢȮŐĸŃėĶŋĳńĦĤƢȮĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĢŇĭńĨŇĔŅĶ 

ť,ţ ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
&Š' ľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃľŀĽĴŋħĔĸŅĚȮĴňĔŅĶĽŜŅĶĺěȮĽƞĚŐĭĭĽŀĭĩŅĴŐĔƞįŌƟŒĝƟĭĶŇĔŅĶȮŏıŊŗŀĮĶŃŏĴŇĬ
ėĺŅĴıĶƟŀĴŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚľĬńĚĽŊŀŏĶňĵĬȮľĬńĚĽŊŀŀƟŅĚŀŇĚȮŏŀĔĽŅĶȮľĶŊŀŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀ
ŀŇŏĸŖėĪĶŀĬŇėȮœĮĵńĚľƟŀĚĽĴŋħȮľŀĽĴŋħĔĸŅĚ 

&š' ĳŅėĺŇĝŅŒĝƟĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏĮƦĬĔĸœĔŒĬĔŅĶĽŜŅĶĺěėĺŅĴıĶƟŀĴĕŀĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮěŅĔ
ėĺŅĴŏľŖĬĕŀĚĬńĔĻŉĔļŅȮ ŐĸŃĴňĺŅĶŃĔŅĶĮĶŃĝŋĴĕŀĚĳŅėĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶȮ
ŏıŊŗŀĶńĭėĺŅĴėŇħŏľŖĬěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ /ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ ľĸńĚěŅĔĬńŘĬėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶĳŅėĺŇĝŅěŃĴňĔŅĶĮĶŃĝŋĴȮ ŏıŊŗŀıŇěŅĶĦŅŏĔňŗĵĺĔńĭĔŅĶěńħľŅľĶŊŀŐěƟĚėĺŅĴěŜŅĬĚœĮĪňŗėĦŃȮ
ŏıŊŗŀŒľƟĴňĔŅĶěńħľŅĨƞŀœĮ 

 
ĨńĺĝňŘĺńħ/ĨńĺĭƞĚĝňŘ 
&Š' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĭŋėĸŅĔĶŐĸŃ-ľĶŊŀĬńĔĻŉĔļŅȮĨƞŀŀŋĮĔĶĦƢȮėĶŋĳńĦĤƢȮľĬńĚĽŊŀȮŐĸŃŏŀĔĽŅĶ
ĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤŠȮěŅĔėŃŐĬĬŏĨŖĴȮŤ,şşȮ 

&š' ĴňĶŃĭĭĮĶŃĽŅĬĚŅĬȮħŌŐĸȮĬńĔĻŉĔļŅ 
 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧť 

Ŧ, ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) 
ĨŅĶŅĚĪňŗȮŦ,ŠȮȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮĨŅĴŐĬĺĪŅĚĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 
ěŜŅĬĺĬȮŠšȮĨńĺĭƞĚĝňŘ 

ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĔŅĶĻŉĔļŅ 

šŤťť šŤťŦ šŤťŧ šŤťŨ šŤŦş 
(Š) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬ
ĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

P P P P P 

(š) ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.šȮĪňŗĽŀħėĸƟŀĚ
ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

P P P P P 

(Ţ) ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮȮȮĨŅĴŐĭĭȮĴėŀ,ŢȮŐĸŃȮ
Ĵėŀ,ţȮȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P P P 

(ţ) ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬ
įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'Ȯ
ĨŅĴŐĭĭȮĴėŀ,ŤȮŐĸŃȮĴėŀ,ťȮȮĳŅĵŒĬȮŢş ĺńĬȮľĸńĚ
ĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P P P 

(Ť) ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮ
Ĵėŀ,ŦȮȮĳŅĵŒĬȮťş ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ P P P P P 

(ť) ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮĴėŀ,ŢȮŐĸŃȮĴėŀ,ţȮŀĵƞŅĚĬƟŀĵ
ĶƟŀĵĸŃȮšŤȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮȮ 

P P P P P 

(Ŧ) ĴňĔŅĶıńĥĬŅĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢ
ĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶŒĬĮƖĪňŗįƞŅĬĴŅĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,Ŧ 

 

P P P P 

(ŧ) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻȮ&ĩƟŅĴň'ȮľĶŊŀȮ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ P P P P P 

(Ũ) ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-
ľĶŊŀȮĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ P P P P P 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŧŦ 

ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĔŅĶĻŉĔļŅ 

šŤťť šŤťŦ šŤťŧ šŤťŨ šŤŦş 
(Šş) ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀȮĺŇĝŅĝňıȮ&ĩƟŅĴň'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵ
ĸŃȮŤşȮĨƞŀĮƖȮȮȮ 

P P P P P 

(ŠŠ) ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞȮ
ĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤşȮěŅĔ
ėŃŐĬĬŏĨŖĴȮŤ 

   

P P 

(Šš) ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤşȮěŅĔėŃŐĬĬŏĨŖĴȮŤ 

    
P 

ŏĔĦĤƢĮĶŃŏĴŇĬȮ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ 
(Š) ȮĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗȮŠ-Ť) ĴňįĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮŐĸŃ 
(š) ȮěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮœĴƞĬƟŀĵĔĺƞŅȮŧş% ĕŀĚĨńĺĭƞĚĝňŘĶĺĴĪńŘĚľĴħĕŀĚŐĨƞĸŃĮƖ 

 
ĨŅĶŅĚĪňŗȮŦ,šȮȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŏıŇŗĴŏĨŇĴ 

ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĔŅĶĻŉĔļŅ 

šŤťť šŤťŦ šŤťŧ šŤťŨ šŤŦş 
š,ȮĭńĦĤŇĨ      
&Š' &Š' ěŜŅĬĺĬĭńĦĤŇĨŒľĴƞĪňŗœħƟĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ľĶŊŀŏĶňĵĬĨƞŀȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŤşȮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ
ĨƞŀĮƖ 

    

P 

Ţ,ȮĬńĔĻŉĔļŅ      
&Š' ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėĚŀĵŌƞŒĬľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧşȮĨƞŀ
ĮƖ 

 
P P P P 

&š' ěŜŅĬĺĬĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ
ŧşȮĨƞŀĮƖ 

   
P P 

(Ţ'ȮĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅőħĵŒĝƟĶŃĵŃŏĺĸŅŏĜĸňŗĵœĴƞŏĔŇĬȮŤȮĮƖ P P P P P 
ţ,ȮŀŅěŅĶĵƢ      
&Š' ĴňȮĴėŀ.Ţ Ĵėŀ,ţȮĴėŀ.ŤȮŐĸŃȮĴėŀ,ťȮėĶĭĪŋĔĶŅĵĺŇĝŅĪňŗ
ĶńĭįŇħĝŀĭ P P P P P 

Ť,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ      



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

Šŧŧ 

&Š' &Š' įĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤŠȮ
ěŅĔėŃŐĬĬŏĨŖĴȮŤ,şş P P P P P 

ť,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ      
&Š' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĭŋėĸŅĔĶŐĸŃ-ľĶŊŀĬńĔĻŉĔļŅȮĨƞŀ
ŀŋĮĔĶĦƢȮėĶŋĳńĦĤƢȮľĬńĚĽŊŀȮŐĸŃŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤŠȮěŅĔėŃŐĬĬŏĨŖĴȮŤ,şş 

P P P P P 

&š' ĴňĶŃĭĭĮĶŃĽŅĬĚŅĬȮħŌŐĸȮĬńĔĻŉĔļŅ P P P P P 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŧŨ 

ľĴĺħĪňŗȮŧȮ  ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

 

Š.  ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

Š.Š  ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĔĶŃĭĺĬĔŅĶĪňŗŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶ
ĽŀĬĪňŗĺŅĚŐįĬœĺƟȮěŃħŜŅŏĬŇĬĔŅĶőħĵŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬŀŅěŅĶĵƢįŌƟĽŀĬŒĬħƟŅĬŏĪėĬŇėĔŅĶĽŀĬȮĔĶŃĭĺĬĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮĔŇěĔĶĶĴĪńŘĚŒĬľƟŀĚŏĶňĵĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĔŇěĔĶĶĴŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢȮĬŀĔěŅĔĬňŘěŅĔĔŅĶĪħĽŀĭ
ĬńĔĻŉĔļŅȮľĶŊŀĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶőĨƟĨŀĭľĶŊŀĶƞĺĴŀĳŇĮĶŅĵȮŐĽħĚėĺŅĴŏľŖĬŒĬĝńŘĬŏĶňĵĬĨƞŀĮƤĠľŅ
ľĶŊŀĺŇīňĔŅĶŐĔƟĮƤĠľŅĨƞŅĚȮ ŕȮ ĔŖĽŅĴŅĶĩĬŜŅĴŅĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸȮ ĔŅĶĽŀĬȮ ŐĸŃĽŅĴŅĶĩœħƟĕƟŀĴŌĸĽŜŅľĶńĭĬŜŅœĮ
ĮĶńĭĮĶŋĚĺŇīňĔŅĶĽŀĬœħƟ 

Š.šȮȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŒĬĪŋĔħƟŅĬȮĪńŘĚħƟŅĬĪńĔļŃĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶŒĝƟ
ĽŊŗŀĔŅĶĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅȮĨĸŀħěĬĮĶŃŏĴŇĬŐĭĭĪħĽŀĭĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬħƟĺĵ 

š, ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ Ȯ 
š,Š ĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŐĸŃĻŇļĵƢŏĔƞŅ 
ĽŜŅĶĺěėĺŅĴėŇħŏľŖĬĕŀĚĬńĔĻŉĔļŅĮƤěěŋĭńĬĪŋĔĝńŘĬĮƖȮėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮţȮĨƞŀėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮ
ĽŜŅľĶńĭĻŇļĵƢŏĔƞŅĬńŘĬěŃĮĶŃŏĴŇĬőħĵŒĝƟŐĭĭĽŀĭĩŅĴŐĸŃħŜŅŏĬŇĬĔŅĶĨŅĴőŀĔŅĽĪňŗŏľĴŅŃĽĴ 

š,š ĮĶŃŏĴŇĬěŅĔĬŅĵěƟŅĚľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮŐĸŃ/ľĶŊŀįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬȮŕȮ 
ħŜŅŏĬŇĬĔŅĶőħĵĽńĴĳŅļĦƢěŅĔĬŅĵěƟŅĚľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴŏĔňŗĵĺĔńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨœĮĵńĚĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

š,Ţ ĮĶŃŏĴŇĬőħĵįŌƟĪĶĚėŋĦĺŋĥŇľĶŊŀĪňŗĮĶŉĔļŅ 
ħŜŅŏĬŇĬĔŅĶőħĵŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĴŅŒľƟėĺŅĴŏľŖĬȮľĶŊŀıŇěŅĶĦŅěŅĔĕƟŀĴŌĸŒĬĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶľĶŊŀ
ěŅĔĶŅĵĚŅĬĕŀĚĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬ 

Ţ. ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶȮŒľƟŏĮƦĬœĮĨŅĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗ
ĶŃĭŋœĺƟŒĬľĴĺħȮŦȮĕƟŀȮŦ 

ţ. ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨş 

ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŒĬĕƟŀȮšȮĪŜŅŒľƟĪĶŅĭėŋĦĳŅıŒĬĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶȮĞŉŗĚĪŜŅŒľƟĽŅĴŅĶĩĺŅĚŐįĬȮľĶŊŀĔŅĶ
ŏĨĶňĵĴĔŅĶĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬĶŀĭĨƞŀœĮȮőħĵĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮŤȮĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟŏĬŊŘŀľŅĴňėĺŅĴ
ĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨŠ 

ĳŅėįĬĺĔŐĽħĚŒĬŏĸƞĴľĸńĔĽŌĨĶȮ&Ĵėŀ,š' 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťť 

 

ĳŅėįĬĺĔȮŠȮȮ ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&MU Degree Profile) 

ĳŅėįĬĺĔȮšȮȮ š,ŠȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵ 

ȮȮȮȮȮȮȮ&PLOs ŐĸŃȮSubPLOs ĕŀĚľĸńĔĽŌĨĶ' 

š,šȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

š,ŢȮȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĳŅėįĬĺĔȮŢȮȮ ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ &PLOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴ

ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ&Ĵėŀ,Š' 

ĳŅėįĬĺĔȮţȮ  ţ,ŠȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ 

&Curriculum Mapping) ŐĽħĚħƟĺĵĽńĠĠĸńĔļĦƢȮȮI, R, P, M 

 ţ,šȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ 

(Curriculum Mapping) ŐĽħĚħƟĺĵĽńĠĠĸńĔļĦƢȮ  

 ̧ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔMȮȮȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮȮ 

ĳŅėįĬĺĔȮŤ ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĜĭńĭĮƖȮı,Ļ,ȮšŤťť     

ĳŅėįĬĺĔȮť ĶŅĵĸŃŏŀňĵħŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃȮŀŅěŅĶĵƢıŇŏĻļ 

ĳŅėįĬĺĔȮŦ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤš+šŤťţ 

ĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĮĶŃĔŅĻĕƟŀĭńĚėńĭŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĕŀĚĽƞĺĬĚŅĬȮ 

ĳŅėįĬĺĔȮŧ ėŜŅĽńŗĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶȮľĶŊŀįŌƟĶńĭįŇħĝŀĭĔĶŃĭĺĬĔŅĶĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶ

ĕŀĚĽƞĺĬĚŅĬ  
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ĳŅėįĬĺĔȮŠ 

 

ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

(MU Degree Profile)   
Ȯ 
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ŠŨŢ 

ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶ (MU Degree Profile) 

ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň 

1. ȮĝŊŗŀľĸńĔĽŌĨĶ 

(ĳŅļŅœĪĵ' ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏėĴň 

(ĳŅļŅŀńĚĔķļ)Ȯ Bachelor of Science Program in Chemistry 

2.  ĝŊŗŀĮĶŇĠĠŅ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

(ĳŅļŅœĪĵ)  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ (ŏėĴň) 

(ĳŅļŅŀńĚĔķļ)         Bachelor of Science (Chemistry) 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

(ĳŅļŅœĪĵ)            ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ (ŏėĴň) (ıŇĽŇģĺŇīŅĬ) 

(ĳŅļŅŀńĚĔķļ)         Bachelor of Science (Chemistry) (Distinction Program) 

ĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶ 

ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ œĴƞĬƟŀĵĔĺƞŅȮŠšŦȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮ 

œĴƞĬƟŀĵĔĺƞŅȮŠŢŠȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ - 

ĺĚĶŀĭľĸńĔĽŌĨĶ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟœĴƞĔƞŀĬȮťȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĽŜŅľĶńĭĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬ

ŏĨŖĴŏĺĸŅ 

ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶ 

ŐĸŃĔŜŅľĬħĔŅĶŏĮƕħĽŀĬ 

Š,ȮŏĮƦĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťť 

š,ȮŏĶŇŗĴŒĝƟĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮĮƖĔŅĶĻŉĔļŅȮšŤťťȮŏĮƦĬĨƟĬœĮ 

ĔŅĶŒľƟĮĶŇĠĠŅ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 

ĽĩŅĭńĬįŌƟĮĶŃĽŅĪĮĶŇĠĠŅȮ 

&ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ' 

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

ŀĚėƢĔĶĪňŗŒľƟĔŅĶĶńĭĶŀĚ- 
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ŠŨţ 

ĴŅĨĶģŅĬ 
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ŠŨŤ 

ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ  

ŏĮƚŅľĴŅĵ - ĺńĨĩŋĮĶŃĽĚėƢ  

Purpose/ Goals/ Objectives 

ŏĮƚŅľĴŅĵ 

ŏıŊŗŀįĸŇĨĭŋėĸŅĔĶĕŀĚĮĶŃŏĪĻŒĬĶŃħńĭĮĶŇĠĠŅĨĶňȮĪňŗĴňėĺŅĴĶŌƟȮĪńĔļŃĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴň

ŐĸŃŏėĴňĮĶŃĵŋĔĨƢȮĔŅĶěńħĔŅĶĽŅĶŏėĴňœħƟŀĵƞŅĚĮĸŀħĳńĵŐĸŃĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀ

ĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮĪńĔļŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶ

ĽŊŗŀĽŅĶȮŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮőħĵĭńĦĤŇĨĪňŗ

ěĭĔŅĶĻŉĔļŅĴňėŋĦĽĴĭńĨŇĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĽŅĴŅĶĩ

ĮĶŃĔŀĭŀŅĝňıĶĺĴĩŉĚĺŇĝŅĝňıĶŃħńĭŏĭŊŘŀĚĨƟĬĪŅĚĺŇĝŅĔŅĶȮĶŃħńĭįŌƟĝƞĺĵľńĺľĬƟŅľĬƞĺĵ

ĮĢŇĭńĨŇĔŅĶȮ-ȮįŌƟĮĢŇĭńĨŇĔŅĶȮ-ȮįŌƟŒĝƟ+ŐĮĸėĺŅĴľĴŅĵĕƟŀĴŌĸŒĬĔŅĶıńĥĬŅĮĢŇĭńĨŇĔŅĶ 

 

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚ

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮ 

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟȮĬńĔĻŉĔļŅȮ 

&Š' ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĮĢŇĭńĨŇĔŅĶŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıħƟŅĬŏėĴňœħƟŏĮƦĬ

ŀĵƞŅĚħň 

&š' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮŏĝŇĚĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢȮŐĸŃĽĶƟŅĚĽĶĶėƢ

įĸĚŅĬĺŇěńĵĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮȮŏėĴňŀŇĬĪĶňĵƢȮȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ-ĲƕĽŇĔĽƢŏĝŇĚ

ŏėĴňȮŐĸŃŏėĴňŏĝŇĚĺńĽħŋȮ 

&Ţ' ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬŏėĴňȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮŏıŊŗŀĬŜŅœĮŒĝƟ

ĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸ 

&ţ' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıńĥĬŅĽĴĶĶĩĬŃŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃĴňĔĶŀĭ

ėĺŅĴėŇħŐĭĭŏĨŇĭőĨįƞŅĬĔŅĶİƗĔŀĭĶĴĽĶƟŅĚŐĶĚěŌĚŒěŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĔŅĶ

ŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟȮŐĸŃĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬ 

&Ť' ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗ

œħƟĶńĭĴŀĭľĴŅĵȮĨĸŀħěĬĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮ 

&ť' œħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴĪńĔļŃĪŅĚĽńĚėĴȮœħƟŐĔƞȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚ

ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮȮȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
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ŠŨť 

ĭĶŇľŅĶěńħĔŅĶŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮ 

ĺńĨĩŋĮĶŃĽĚėƢŏıŇŗĴŏĨŇĴȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĴňėĺŅĴĴŋƞĚĴńŗĬŒĬĔŅĶĪŜŅ

ĺŇěńĵȮŒľƟĴňėŋĦĽĴĭńĨŇĨƞŀĵŀħěŅĔĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮįƞŅĬ

ĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĴŅĔĕŉŘĬȮħƟĺĵėĺŅĴĶŌƟŐĸŃĪńĔļŃĕńŘĬ

ıŊŘĬģŅĬŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨƞŀŏĬŊŗŀĚěĬĩŉĚĶŃħńĭĪňŗĽŅĴŅĶĩįĸŇĨįĸĚŅĬĺŇěńĵĪŅĚŏėĴňȮ

ŐĸŃĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĸńĔļĦŃŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

Distinctive Features 

Š, ľĸńĔĽŌĨĶĴňėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĶńĭŏĕƟŅȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĕƟŅľĸńĔĽŌĨĶĨńŘĚŐĨƞĝńŘĬ

ĮƖĪňŗȮŠȮŒĬĕĦŃĪňŗĬńĔĻŉĔļŅŀňĔĽƞĺĬľĬŉŗĚĽŅĴŅĶĩŏĸŊŀĔĽŅĕŅŒĬĝńŘĬĮƖĪňŗȮšȮľĸńĚěŅĔĪňŗ

ėƟĬľŅėĺŅĴĩĬńħŐĸŃėĺŅĴĽĬŒěĕŀĚĨńĺŏŀĚŒĬĝńŘĬĮƖĪňŗȮŠ 

š, ľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃěŜŅĬĺĬĴŅĔȮĬńĔĻŉĔļŅĴňőŀĔŅĽœħƟıńĥĬŅ

ėĺŅĴĶŌƟĪŅĚŏėĴňĪńŘĚħƟŅĬĔĺƟŅĚŐĸŃĸŉĔȮ&T-shaped breadth & depth) ĨŅĴėĺŅĴ

ĽĬŒěȮŏıŊŗŀŒĝƟŒĬĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪŅĚŏėĴňŒĬĶŃħńĭ

ĴŅĨĶģŅĬĽŅĔĸ 

Ţ, ľĸńĔĽŌĨĶĴňŐįĬĔŅĶŏĶňĵĬĪňŗĬŀĔŏľĬŊŀěŅĔŏėĴňȮŏĝƞĬȮĔŅĶěńħĔŅĶȮĽľĔŇěĻŉĔļŅȮŐĸŃȮ

ĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅĴňőŀĔŅĽŀŀĔŐĭĭŐĸŃŏĸŊŀĔĶŅĵĺŇĝŅĪňŗĽĬŒěȮŏıŊŗŀĮĶŃőĵĝĬƢĨƞŀ

ĔŅĶĮĶŃĔŀĭŀŅĝňı 

ţ, ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬȮĴňőŀĔŅĽĻŉĔļŅĨƞŀŒĬ

ĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵœĴƞĨƟŀĚŏĶňĵĬįƞŅĬĮĶŇĠĠŅőĪȮŐĸŃĴňőŀĔŅĽœĮŀĭĶĴľĶŊŀĺŇěńĵ

ĶŃĵŃĽńŘĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 

Ť, ľĸńĔĽŌĨĶĴňėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔńĭĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶȮŒĬĔŅĶįĸŇĨ

ĬńĔĺŇĪĵŅĻŅĽĨĶƢĶŋƞĬŒľĴƞȮľńĺŒěĭĶŇľŅĶȮħƟĺĵőėĶĚĔŅĶȮţ)ŠȮ8ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ

ĭńĦĤŇĨȮ&B.Sc.) ů ľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨȮ&M.M.) ĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇě 

ť, ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬěĭĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮĴňįĸĚŅĬĺŇěńĵĪňŗőħħ

ŏħƞĬŒĬĶŃħńĭĝŅĨŇ-ĬŅĬŅĝŅĨŇȮŐĸŃĴňįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇĶŃħńĭ

ŐĬĺľĬƟŅĕŀĚĮĶŃŏĪĻ 

ĶŃĭĭĔŅĶĻŉĔļŅ ěńħĔŅĶĻŉĔļŅŐĭĭĝńŘĬŏĶňĵĬŒĬĶŃĭĭľĬƞĺĵĔŇĨĪĺŇĳŅė 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨŦ 

ŏĽƟĬĪŅĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚ

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ŀŅĝňıĽŅĴŅĶĩĮĶŃĔŀĭœħƟ Š, ĬńĔĺŇěńĵŐĸŃıńĥĬŅȮ-ȮĬńĔĺŇŏėĶŅŃľƢėĺĭėŋĴėŋĦĳŅıŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨȮŒĬ

ľĬƞĺĵĚŅĬĶŅĝĔŅĶȮŐĸŃŒĬĳŅėŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮĨńĺŀĵƞŅĚŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĮƕőĨĶ

ŏėĴňȮŀŋĨĽŅľĔĶĶĴĵŅŐĸŃŏĺĝĽŜŅŀŅĚȮŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴıĸŅĽĨŇĔȮ

ŐĸŃŀŋĨĽŅľĔĶĶĴĵŅĚ 

š, įŌƟĝƞĺĵėĶŌĽŅĕŅŏėĴňŐĸŃĽŅĕŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

Ţ, ŀŅĝňıŀŇĽĶŃ 

ĔŅĶĻŉĔļŅĨƞŀ ĻŉĔļŅĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽŅĕŅŏėĴňȮŐĸŃĽŅĕŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĨńĺŀĵƞŅĚŏĝƞĬȮ

ĽŅĕŅĺńĽħŋĻŅĽĨĶƢȮĽŅĕŅıŀĸŇŏĴŀĶƢȮĽŅĕŅĝňĺŏėĴňȮĽŅĕŅĽŇŗĚŐĺħĸƟŀĴȮĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢ

ŐĸŃŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅȮĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅȮĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŏėĶŊŗŀĚĽŜŅŀŅĚȮ

ĽŅĕŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

ĮĶńĝĠŅĔŅĶĻŉĔļŅŒĬĔŅĶ

ĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

ĮĶńĝĠŅĔŅĶĻŉĔļŅ ĽŀħėĸƟŀĚĔńĭıĶŃĶŅĝĭńĠĠńĨŇĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇȮȮı,Ļ,ȮšŤţšȮľĴĺħȮţȮĴŅĨĶŅȮššȮ

ŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤţŤȮĪňŗȲȲĔŜŅľĬħœĺƟĺƞŅȮĪŋĔėĬĴňĽĴĶĶĩĬŃŒĬĔŅĶ

ŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĳŅĵŒĨƟĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮœħƟŐĔƞȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶ

ĩƞŅĵĪŀħĽŅĶŃȮ&Content-based Education) ŐĭĭȮEssentialism ĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶ

ŒĝƟŏľĨŋįĸĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ&Logic-based) ŐĭĭȮPerenialism ŐĸŃĔŅĶŏĶňĵĬĶŌƟįƞŅĬ

ĔŅĶĸĚĴŊŀĮĢŇĭńĨŇħƟĺĵĨĬŏŀĚȮ&Outcome-based) ŐĭĭȮProgressivism œħƟĩŌĔĬŜŅĴŅŏĮƦĬ

ģŅĬŒĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮőħĵŏĬƟĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴŋƞĚĽńĴķĪīŇśĕŀĚįŌƟŏĶňĵĬ

őħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĻŌĬĵƢĔĸŅĚȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĽĶƟŅĚŏĽĶŇĴėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩ

ŐĸŃĪńĔļŃŒľĴƞœħƟħƟĺĵĨĬŏŀĚ 

ĔĸĵŋĪīƢ -ŐĬĺĮĢŇĭńĨŇŒĬĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ Ȯ 

Š, ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭĶĶĵŅĵȮŐĭĭĮĢŇĭńĨŇȮŐĸŃŐĭĭĮĢŇĽńĴıńĬīƢȮŒľƟĴňėĺŅĴ

ľĸŅĔľĸŅĵŐĸŃĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning outcome) 

š, ěńħĸŜŅħńĭŏĬŊŘŀľŅĺŇĝŅĔŅĶěŅĔıŊŘĬģŅĬŏıŊŗŀĨƞŀĵŀħŏĬŊŘŀľŅĺŇĝŅĔŅĶĕńŘĬĽŌĚ 

Ţ, ĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟȮőħĵĴŀĭľĴŅĵĚŅĬĶŅĵĭŋėėĸ-ĚŅĬĔĸŋƞĴȮĴňĔŅĶěńħ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨŧ 

ŀĳŇĮĶŅĵŐĭĭĔĸŋƞĴŏĸŖĔŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀħƟĺĵĺŅěŅȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŐĽħĚ

ėĺŅĴėŇħŏľŖĬȮĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃŐĬĺĪŅĚŐĔƟœĕȮĶĺĴĪńŘĚĔŅĶĪŜŅĺŇěńĵȮŏĮƕħőŀĔŅĽŒľƟ

ĬńĔĻŉĔļŅœħƟİƗĔĚŅĬŐĸŃħŌőĶĚĚŅĬŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬ 

ĔĸĵŋĪīƢ-ŐĬĺĮĢŇĭńĨŇŒĬĔŅĶ

ĮĶŃŏĴŇĬȮįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ

ĬńĔĻŉĔļŅȮ  

ĔŅĶĽŀĭĕƟŀŏĕňĵĬ-ĽŀĭĮŅĔŏĮĸƞŅ-ĽŀĭĮĢŇĭńĨŇȮĔŅĶĮĶŃŏĴŇĬěŅĔįĸĚŅĬ-ĶŅĵĚŅĬŐĭĭ

ĶŅĵĭŋėėĸŐĸŃŐĭĭĔĸŋƞĴȮȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸȮĔŅĶĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴ

ŒĬľƟŀĚŏĶňĵĬ-ĔŅĶĪŜŅĔŇěĔĶĶĴ-ĔŅĶĪŜŅĺŇěńĵȮȮőħĵĴňŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĪňŗĝńħŏěĬȮĶĺĴĪńŘĚĔŅĶ

ĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚ 

ĽĴĶĶĩŃĪňŗŏĽĶŇĴĽĶƟŅĚŒľƟ

ĬńĔĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ 

 

Generic Competences 

 

 
 

 

Š, Critical Thinking & Analysis: ĽŅĴŅĶĩėŇħŏĝŇĚĺŇıŅĔļƢŐĸŃŏĝŇĚĺŇŏėĶŅŃľƢȮĮĶŃŏĴŇĬ

ĕƟŀĴŌĸȮŐĸŃĮƤĠľŅĨƞŅĚȮŕȮœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸȮ 

š, Creativity & Innovation: ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢįĸĚŅĬįƞŅĬőėĶĚĔŅĶĺŇěńĵœħƟȮ

ĶĺĴĪńŘĚıńĥĬŅŐĬĺėĺŅĴėŇħĨƞŀĵŀħœħƟ 

Ţ, Global perspectives & Ethics: ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮėĺŅĴ

ĶńĭįŇħĝŀĭȮĶŃŏĭňĵĭĺŇĬńĵȮěŇĨĽŅīŅĶĦŃȮŏėŅĶıĔġĔĨŇĔŅĕŀĚĽńĚėĴ 

ţ, Communication: ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪńŘĚĳŅļŅœĪĵŐĸŃ

ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵȮ 

Ť, Collaboration and Working with Team: ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭĭŋėėĸĪňŗ

ŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĽħĚŀŀĔĞŉŗĚĭĪĭŅĪŐĸŃľĬƟŅĪňŗŒĬĔŅĶĪŜŅĚŅĬ

ĶƞĺĴĔńĬœħƟŀĵƞŅĚŏľĴŅŃĽĴŏıŊŗŀĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢ 

ť, ICT: ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŀĵƞŅĚŏľĴŅŃĽĴȮĮĸŀħĳńĵȮŏıŊŗŀĮĶŃőĵĝĬƢĨƞŀĔŅĶ

ĽŊĭėƟĬĕƟŀĴŌĸȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚŐľĸƞĚĕƟŀĴŌĸ 

Subject-specific 

Competences  

Š, ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩŀīŇĭŅĵıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽĽŅĶȮŐĸŃĔĶŃĭĺĬĔŅĶ

ĨƞŅĚȮŕȮĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŀŇĬĪĶňĵƢȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ-ĲƕĽŇĔĽƢŏĝŇĚŏėĴňȮ

ŐĸŃŏėĴňŏĝŇĚĺńĽħŋȮŐĸŃĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪŅĚŏėĴňœħƟ 

š, ĽŅĴŅĶĩĪŜŅĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŀŇĬĪĶňĵƢȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ-

ĲƕĽŇĔĽƢŏĝŇĚŏėĴňȮŐĸŃŏėĴňŏĝŇĚĺńĽħŋȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ŠŨŨ 

Ţ, ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňȮŏėĶŊŗŀĚĴŊŀȮŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňŒĬĽŅĕŅĨƞŅĚȮŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚ

ŐĸŃŏľĴŅŃĽĴ 

ţ, ĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŀŇĬĪĶňĵƢȮŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ-

ĲƕĽŇĔĽƢŏĝŇĚŏėĴňȮľĶŊŀŏėĴňŏĝŇĚĺńĽħŋȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢŒľƟŏĔŇħįĸĚŅĬĺŇěńĵœħƟ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨ PLOs 

ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨȮŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶĪńŘĚȮšȮŐĭĭ 

PLO1 ŐĔƟĮƤĠľŅĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĶŃĭĭȮőħĵŒĝƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňȮȮĶĺĴĩŉĚľĸńĔģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀ

ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅĔĶĶĴľĶŊŀĚŅĬĺŇěńĵŒľƟœħƟĕƟŀŏĪŖěěĶŇĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚĮĶŇĴŅĦȮĭĬ

ıŊŘĬģŅĬĕŀĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

PLO2 ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃĽŅĶŏėĴňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĚŅĬĺŇĝŅĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚŐĴƞĬĵŜŅĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃĮĸŀħĳńĵĨŅĴĴŅĨĶģŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

PLO3 ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵŒĝƟĪńĔļŃĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚĝńħŏěĬȮĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŏıŊŗŀĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢĺŇěŅĶĦƢ

ĕƟŀĴŌĸȮŐĽħĚėĺŅĴėŇħŏľŖĬȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀœħƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ 

PLO4 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĔĸŋƞĴĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚĬńĔŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃ

ĵŀĴĶńĭŒĬėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴĕŀĚĭńĦĤŇĨ ŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

PLO5 įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴňȮŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗĽŅĴŅĶĩŏįĵŐıĶƞĽŌƞĔĸŋƞĴŏĮƚŅľĴŅĵ őħĵ

ŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴĕŀĚĭńĦĤŇĨ ŒĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

PLO5 įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗįĽĴįĽŅĬĔńĭėĺŅĴĶŌƟĪŅĚŏėĴňŒĬĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅĕńŘĬıŊŘĬģŅĬĪňŗĽŅĴŅĶĩŏįĵŐıĶƞŒĬĶŃħńĭĝŅĨŇœħƟȮőħĵŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşş 

 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮš 

 

š,ŠȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵ 

&PLOs ŐĸŃȮSubPLOs' 

 

š,šȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ 

ĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

 

š.ŢȮ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
 

 

 

 

 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŠ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşš 

ĳŅėįĬĺĔȮš,ŠȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵȮ&SubPLOs'Ȯ 

 ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ 

 

PLOs SubPLOs 

PLO 1  

ŐĔƟĮƤĠľŅĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĶŃĭĭȮőħĵŒĝƟ

ľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňȮȮĶĺĴĩŉĚ

ľĸńĔģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĨŀĭĽĬŀĚ

ėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅĔĶĶĴľĶŊŀ

ĚŅĬĺŇěńĵŒľƟœħƟĕƟŀŏĪŖěěĶŇĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚ

ĮĶŇĴŅĦȮĭĬıŊŘĬģŅĬĕŀĚěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶ 

1.1 ŒĝƟėĺŅĴĶŌƟȮľĸńĔĔŅĶȮĪķļġňĪŅĚŏėĴňȮŐĸŃĻŅĽĨĶƢĪňŗ

ŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĶŃĭŋĮĶŃŏħŖĬĮƤĠľŅĪŅĚŏėĴň 

1.2 ĽŊĭėƟĬȮĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚŐĸŃŏĝŊŗŀĩŊŀœħƟĕŀĚĕƟŀĴŌĸȮ

įƞŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴȮıĶƟŀĴĶŃĭŋ

ŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸĪňŗĬŜŅĴŅŒĝƟȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗĔŜŅľĬħ 

1.3 ĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢĕƟŀĴŌĸĪńŘĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚ

ĮĶŇĴŅĦȮőħĵŀŅĻńĵľĸńĔıŊŘĬģŅĬĪŅĚŏėĴňȮĽĩŇĨŇȮ

ėĦŇĨĻŅĽĨĶƢȮėŀĴıŇĺŏĨŀĶƢȮŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚ

ŏĮƦĬĶŃĭĭȮĴňŏľĨŋįĸȮŐĸŃŏľĴŅŃĽĴ 

1.4 ŐĔƟĮƤĠľŅĪŅĚŏėĴňħƟĺĵėĺŅĴĞŊŗŀĽńĨĵƢĪŅĚĺŇĝŅĔŅĶȮ 

PLO 2  
ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮ

ĺńĽħŋŐĸŃĽŅĶŏėĴňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĚŅĬ

ĺŇĝŅĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĴƞĬĵŜŅĨŅĴ

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃĮĸŀħĳńĵĨŅĴ

ĴŅĨĶģŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

2.1 ŏĸŊŀĔŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ

ĽŅĶŏėĴňȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮ 

2.2 ŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĽŅĶŏėĴňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀ

ĚŅĬĺŇěńĵŏĭŊŘŀĚĨƟĬœħƟŀĵƞŅĚĝŜŅĬŅĠȮŐĸŃŏľĴŅŃĽĴĨŅĴ

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬŐĸŃŏĝŊŗŀĴőĵĚĔńĭőěĪĵƢĺŇěńĵĪňŗĨńŘĚœĺƟȮ

ĭĬıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

2.3 ěńħĔŅĶĕŀĚŏĽňĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮőħĵ

ėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵĨƞŀĨĬŏŀĚ ŏıŊŗŀĬĶƞĺĴĚŅĬȮĝŋĴĝĬȮ

ŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

PLO 3  

ĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢ

ĪńŗĺœĮŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵŒĝƟĪńĔļŃ

3.1 ıŌħŐĸŃŏĕňĵĬėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚĝńħŏěĬȮĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŢ 

PLOs SubPLOs 

ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ

ĝńħŏěĬȮĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞ

ŏĮƦĬĪŅĚĔŅĶȮŏıŊŗŀĔŅĶŐĸĔŏĮĸňŗĵĬȮ

ĺŇıŅĔļƢĺŇěŅĶĦƢĕƟŀĴŌĸȮŐĽħĚėĺŅĴėŇħŏľŖĬȮ

ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀ

œħƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ 

3.2 ĬŜŅŏĽĬŀĕƟŀĴŌĸěŅĔĔŅĶĮĶŃĴĺĸėĺŅĴĶŌƟĪŅĚŏėĴňœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮĝńħŏěĬȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵȮ

œħƟŐĔƞȮŏıŊŗŀĬĶƞĺĴĚŅĬȮŀŅěŅĶĵƢȮŐĸŃįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴ

ĺŇĝŅĔŅĶȮŏĮƦĬĨƟĬ 

PLO 4  

ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚ

ĔĸŋƞĴĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚĬńĔŏėĴňœħƟ

ŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃĵŀĴĶńĭŒĬėĺŅĴ

ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 

4.1 ĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵěĬŏĽĶŖěĽĴĭŌĶĦƢȮ ĳŅĵŒĬŏĺĸŅĪňŗ

ĔŜŅľĬħ 

4.2 ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏėŅĶıėĺŅĴėŇħŏľŖĬĪňŗ

ŐĨĔĨƞŅĚ 

4.3 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŒĬģŅĬŃĬńĔĺŇĪĵŅĻŅĽĨĶƢħƟŅĬ

ŏėĴň  őħĵŐĽħĚėĺŅĴŏĮƦĬĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴŐĸŃŒĝƟ

ĭĪĭŅĪįŌƟĬŜŅĪňŗŏľĴŅŃĽĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĪňĴ 

ĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

PLO 5 

įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ

ħƟŅĬŏėĴňȮŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗĽŅĴŅĶĩ

ŏįĵŐıĶƞĽŌƞĔĸŋƞĴŏĮƚŅľĴŅĵ őħĵŒĝƟĶŃŏĭňĵĭĺŇīň

ĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚ

ĽĶƟŅĚĽĶĶėƢ 

5.1 ŀŀĔŐĭĭ ĮĢŇĭńĨŇ ŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĪħĸŀĚ

ĨŅĴľĸńĔĔŅĶĪŅĚŏėĴň ŐĸŃĽĩŇĨŇ ŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵœħƟ 

5.2 ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭėƟĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪňŗ

ŏĝŊŗŀĩŊŀœħƟŐĸŃĪńĬĽĴńĵ 

5.3 ĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

5.4 įĸŇĨįĸĚŅĬĺŇěńĵħƟŅĬŏėĴňȮőħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃ

ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 

ĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

PLO 5  

įĸŇĨįĸĚŅĬĺŇěńĵȮľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ

ħƟŅĬŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢĪňŗįĽĴįĽŅĬĔńĭ

5.1 ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶėĺŅĴĶŌƟĕńŘĬıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅĪŅĚŏėĴňŏıŊŗŀĨƞŀĵŀħĔŅĶŀŀĔŐĭĭȮĮĢŇĭńĨŇȮ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşţ 

PLOs SubPLOs 

ėĺŅĴĶŌƟĪŅĚŏėĴňŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅĕńŘĬ

ıŊŘĬģŅĬĪňŗĽŅĴŅĶĩŏįĵŐıĶƞŒĬĶŃħńĭĝŅĨŇœħƟȮ

őħĵŒĝƟĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

ŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĪħĸŀĚĨŅĴľĸńĔĔŅĶĪŅĚŏėĴň 

ŐĸŃĽĩŇĨŇ ŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵœħƟ 

5.2 ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭėƟĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪňŗ

ŏĝŊŗŀĩŊŀœħƟŐĸŃĪńĬĽĴńĵ 

5.3 ĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

5.4 įĸŇĨįĸĚŅĬĺŇěńĵħƟŅĬŏėĴňŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸȮőħĵœĴƞ

ėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŤ 

ĳŅėįĬĺĔȮš,šȮȮȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨȮ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

 

4 MU-Graduate Attributes 

Program Learning Outcome 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5  

&ıŇĽŇģĺŇīŅĬ' 

T+shaped Breath & Depth8Ȯ 
ĶŌƟŐěƟĚȮĶŌƟěĶŇĚȮĪńŘĚħƟŅĬĔĺƟŅĚŐĸŃħƟŅĬĸŉĔ P P   P P 

Globally Talented8Ȯ 
ĴňĪńĔļŃȮĮĶŃĽĭĔŅĶĦƢȮĽŅĴŅĶĩŐĕƞĚĕńĬœħƟ

ĶŃħńĭőĸĔ 

  P P P P 

Socially Contributing8ȮȮ 
ĴňěŇĨĽŅīŅĶĦŃȮĽŅĴŅĶĩĪŜŅĮĶŃőĵĝĬƢŒľƟ

ĽńĚėĴ 

  P P P P 

Entrepreneurially Minded8Ȯ 
ĔĸƟŅėŇħȮĔĸƟŅĪŜŅȮĔĸƟŅĨńħĽŇĬŒěȮĽĶƟŅĚĽĶĶėƢ

ĽŇŗĚŒľĴƞŒĬĪŅĚĪňŗĩŌĔĨƟŀĚ 

  P P P P 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşť 

ĳŅėįĬĺĔȮš,ŢȮȮȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

 

ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

Š Š, ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĳŅļŅŀńĚĔķļȮŐĸŃȮĽńĚėĴĻŅĽĨĶƢ 
š, ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŏėĴňȮĲƕĽŇĔĽƢȮŐĸŃĝňĺĺŇĪĵŅ 
Ţ, ŏĕƟŅŒěĔĶŃĭĺĬĔŅĶĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃěńħĪŜŅőėĶĚĔŅĶ 
ţ, ĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅŐĸŃėĺŅĴĴňěŇĨĽŜŅĬŉĔĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ
ĶĺĴĩŉĚĔŅĶĴňěŇĨĽŅīŅĶĦŃŐĸŃŏĽňĵĽĸŃŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽƞĺĬĶĺĴ 

š Š, ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŏėĴňŀŇĬĪĶňĵƢȮ 
ŏėĴňŀĬŇĬĪĶňĵƢȮŐĸŃȮĝňĺŏėĴň 

š, ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŐĸŃĝňĺŏėĴň 
Ţ, ĴňĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴňȮŒĬĔŅĶěńħĔŅĶĕƟŀĴŌĸȮĔŅĶŒĝƟĽĩŇĨŇŏıŊŗŀĚŅĬĪŅĚŏėĴňȮŐĸŃȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵ
ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

Ţ Š, ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĕńŘĬĽŌĚŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŏėĴňŀŇĬĪĶňĵƢȮ 
ŏėĴňŀĬŇĬĪĶňĵƢȮŐĸŃȮŏėĴňıŀĸŇŏĴŀĶƢ 

š, ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŐĸŃĪńĔļŃĮĢŇĭńĨŇŒĬĔŅĶĽńĚŏėĶŅŃľƢȮŐĸŃȮĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 
Ţ, ĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢĕƟŀĴŌĸĪńŘĚŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚĮĶŇĴŅĦȮőħĵŀŅĻńĵľĸńĔıŊŘĬģŅĬĪŅĚŏėĴňȮĽĩŇĨŇȮ
ėĦŇĨĻŅĽĨĶƢȮėŀĴıŇĺŏĨŀĶƢȮŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňŏľĨŋįĸȮŐĸŃŏľĴŅŃĽĴ 

ţ ĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 
Š, ŀŀĔŐĭĭ ĮĢŇĭńĨŇ ŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĪħĸŀĚĨŅĴľĸńĔĔŅĶĪŅĚŏėĴň ŐĸŃĽĩŇĨŇ ŀĳŇĮĶŅĵ
įĸĔŅĶĺŇěńĵœħƟ 

š, ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭėƟĬȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪňŗŏĝŊŗŀĩŊŀœħƟŐĸŃĪńĬĽĴńĵ 
Ţ, ĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 
ţ, ıŌħŐĸŃŏĕňĵĬėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮœħƟŀĵƞŅĚĩŌĔĨƟŀĚĝńħŏěĬȮĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļȮ 

Ť, ĬŜŅŏĽĬŀĕƟŀĴŌĸěŅĔĔŅĶĮĶŃĴĺĸėĺŅĴĶŌƟĪŅĚŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĝńħŏěĬȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĔńĭ
ĔĸŋƞĴŏĮƚŅľĴŅĵȮœħƟŐĔƞȮŏıŊŗŀĬĶƞĺĴĚŅĬȮŀŅěŅĶĵƢȮŐĸŃįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶȮŏĮƦĬĨƟĬ 

ť, įĸŇĨįĸĚŅĬĺŇěńĵħƟŅĬŏėĴňȮőħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
 
ŏıŇŗĴŏĨŇĴȮĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŦ 

ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

Ŧ, ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶėĺŅĴĶŌƟĕńŘĬıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪŅĚŏėĴňŏıŊŗŀĨƞŀĵŀħĔŅĶ
ŀŀĔŐĭĭȮĮĢŇĭńĨŇȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĪħĸŀĚĨŅĴľĸńĔĔŅĶĪŅĚŏėĴň ŐĸŃĽĩŇĨŇ ŀĳŇĮĶŅĵ
įĸĔŅĶĺŇěńĵœħƟ 

ŧ, įĸŇĨįĸĚŅĬĺŇěńĵħƟŅĬŏėĴňŒĬĶŃħńĭĝŅĨŇȮőħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŧ 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮŢ  
 

ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢȮŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(PLOs)     

Ĕńĭ 

ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ&Ĵėŀ,Š' 
  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šşŨ 

ĳŅėįĬĺĔȮȮŢȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(PLOs) ĔńĭȮĴėŀ,ȮŠ 

 

Ĵėŀ,ȮŠ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 

&ıŇĽŇģĺŇīŅĬ' 

ħƟŅĬĪňŗȮŠȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ       

Š,ŠȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ     P P 

Š,šȮĴňĶŃŏĭňĵĭĺŇĬńĵ  P   P P 

Š,ŢȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴ 

ȮȮȮȮȮȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
P P   P P 

Š,ţȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ  P P PȮȮȮ P P 

Š,ŤȮĴňěŇĨĽŅīŅĶĦŃ    P   

ħƟŅĬĪňŗȮšȮħƟŅĬėĺŅĴĶŌƟ       

š,ŠȮĴňėĺŅĴĶŌƟŒĬľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬ 

ȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃľĶŊŀėĦŇĨĻŅĽĨĶƢ 
P    P P 

š,šȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňȮȮȮȮȮȮ

ŒĬĻŅĽĨĶƢŏĜıŅŃ 
P P   P P 

š,ŢȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮ 

ȮȮȮȮȮȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚħƟŅĬ 

ȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
P    P P 

š,ţȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚȮŕȮĪňŗěŃĬŜŅœĮŒĝƟȮȮȮŒĬ

ĝňĺŇĨĮĶŃěŜŅĺńĬ 
P    P P 

ħƟŅĬĪňŗȮŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ       

Ţ,ŠȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴň

įĸĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
P P   P P 

Ţ,šȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮ

ĮĶŃĵŋĔĨƢĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ

ŏľĴŅŃĽĴ 
P P   P P 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠş 

Ĵėŀ,ȮŠ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 

&ıŇĽŇģĺŇīŅĬ' 

Ţ,ŢȮĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢ

ėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮĪňŗľĸŅĔľĸŅĵȮȮœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

    P P 

ħƟŅĬĪňŗȮţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ

ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
      

ţ,ŠȮĴňĳŅĺŃįŌƟĬŜŅȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶĺĴĔńĭįŌƟŀŊŗĬŒĬ

ģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
   P   

ţ,šȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮĶĺĴĪńŘĚ

ıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
   P   

ţ,ŢȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃ 

ȮȮȮȮȮȮĺńĥĬīĶĶĴŀĚėƢĔĶ 
   P   

ħƟŅĬĪňŗȮŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ

ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
      

Ť,ŠȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃ

ĽĩŇĨŇŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ

ĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
P P P  P P 

Ť,šȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň 

ĮĶŃĽŇĪīŇĳŅıĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶ 

ĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  P    

Ť,ŢȮĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļľĶŊŀ 

ȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬŏıŊŗŀĔŅĶėƟĬėĺƟŅœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴŐĸŃěŜŅŏĮƦĬ 

  P  P P 

Ť,ţȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬ

ŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ

ŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 

  P  P P 

ħƟŅĬĪňŗȮťȮȮĪńĔļŃŀŊŗĬȮŕȮ       



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŠ 

Ĵėŀ,ȮŠ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 

&ıŇĽŇģĺŇīŅĬ' 

ť,ŠȮ ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢ

ŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĔŅĶĪħĸŀĚħƟŅĬŏėĴňĭĬıŊŘĬģŅĬ

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

 V   V V 

 

 

 

 

 

 

Ĵėŀ,ȮŠ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ħƟŅĬĪňŗȮŠȮȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ       

Š,ŠȮ ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ V V V V V V 

Š,šȮȮĴňĶŃŏĭňĵĭĺŇĬńĵ  V   V V 

Š,ŢȮ ĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶŐĸŃ

ĺŇĝŅĝňı 
V V V V V V 

Š,ţȮȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ   V V   

Š,ŤȮȮĴňěŇĨĽŅīŅĶĦŃ  V V    

ħƟŅĬĪňŗȮšȮħƟŅĬėĺŅĴĶŌƟ       

š,ŠȮ ĴňėĺŅĴĶŌƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃľĶŊŀ

ėĦŇĨĻŅĽĨĶƢ 
V V V V V V 

š,šȮ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅŀīŇĭŅĵ

ľĸńĔĔŅĶŐĸŃĪķļĢňŒĬĻŅĽĨĶƢŏĜıŅŃ 
V  V  V V 

š,ŢȮ ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞ

őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
V  V  V V 

š,ţȮ ĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ V  V  V V 
ħƟŅĬĪňŗȮŢȮȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ       



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠš 

Ĵėŀ,ȮŠ PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

Ţ,ŠȮ ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴňįĸĨŅĴľĸńĔĔŅĶ

ŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
V  V V V V 

Ţ,šȮ ĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢĔńĭ

ĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 
V  V  V V 

Ţ,ŢȮ ĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸ

ĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĽĶƟŅĚĽĶĶėƢįĸĚŅĬĪŅĚĺŇĝŅĔŅĶœħƟ 
V V   V V 

ħƟŅĬĪňŗȮţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ       

ţ,ŠȮ ĴňĳŅĺŃįŌƟĬŜŅȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃ

ĽĴŅĝŇĔĪňŗħň 
  V    

ţ,šȮ ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃ

ıńĥĬŅĚŅĬ 
  V V V V 

ţ,ŢȮ ĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬĔĶĶĴŀĚėƢĔĶ   V V   

ħƟŅĬĪňŗȮȮŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
      

Ť,ŠȮ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮ

ĮĶŃĴĺĸįĸĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
V    V V 

Ť,šȮ ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭ

ĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅĽŃĽĴ 

  V    

Ť,ŢȮ ĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬŏıŊŗŀĔŅĶ

ėƟĬėĺƟŅœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃěŜŅŏĮƦĬ 
  V    

Ť,ţȮ ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĔŖĭĶĺĭĶĺĴ

ĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
V  V  V V 

ħƟŅĬĪňŗȮťȮȮĪńĔļŃŀŊŗĬȮŕȮ       

ť,ŠȮ ĪŜŅĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬ

ŐĸŃĔŅĶĪħĸŀĚħƟŅĬŏėĴňĭĬıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŒĬ

ľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

 V V  V V 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŢ 

 

 

ĳŅėįĬĺĔȮ ţ 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭ 

 

 

ţ,ŠȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 

&ŐĽħĚħƟĺĵĽńĠĸńĔļĦƢȮI, R, P, M ,A' 

 

ŐĸŃ 

 

ţ,š*ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 

ŐĽħĚħƟĺĵĽńĠĸńĔļĦƢ 

 ̧ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮ¹ȮȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 
 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠţ 

ĳŅėįĬĺĔȮţ,ŠȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ 

  &Curriculum Mapping) 

 

ĨŅĶŅĚĪňŗȮŠȮȮĶŅĵĺŇĝŅĭńĚėńĭĨŅĴŐįĬĔŅĶĻŉĔļŅ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

MUGE 10. General Education for Human 

Development 

Ţ 

&Š-š-Ţ' 
  I I I I 

ĻĻĳĪ Šşş ĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

LATH 100 Art of Using Thai Language in 

Communication 

Ţ 

&š-š-Ť' 
  I   

 

ĻĻĳŀ ŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠ 

LAEN 103 English Level 1 

ľĶŊŀ ĻĻĳŀ ŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ 

LAEN 105 English Level 3 

Ţ 

&š-š-Ť' 
  I   

 

ĺĪėĦȮŠŠŧ ŐėĸėŌĸńĽ 

SCMA 1/6 Calculus 

Ţ 

&Ţ-ş-ť' 
I     

 

ĺĪėĴȮŠşŢȮŏėĴňĪńŗĺœĮȮŠ 

SCCH 103 General Chemistry I 

Ţ 

&Ţ-ş-ť' 
I     

 

ĺĪĝĺȮŠšŠȮĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ 

SCBI 121 General Biology I 

š 

&š-ş-ţ' 
I     

 

ĺĪĝĺ ŠşšȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ 

SCBI 102 Biology Laboratory I 

Š 

&ş-Ţ-Š' 
 I/P     

ĺĪĲĽ ŠŤŦȮĲƕĽŇĔĽƢȮŠ 

SCPY 157 Physics I 

Ţ 

&Ţ-ş-ť' 
I      

ĺĪĲĽȮŠŨŠȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

SCPY 191 Introductory Physics Laboratory 

Š 

&ş-Ţ-Š' 
 I/P     



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŤ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

MUGE 10. General Education for Human 

Development 

Ţ 

&Ţ+ş+ť'   I I I I 

ĻĻĳŀ ŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš 

LAEN 104 English Level 2 

ľĶŊŀȮĻĻĳŀ ŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ 

LAEN 106 English Level 4 

Ţ 

&š-š-Ť' 
  I   

 

ĺĪėĦȮŠťŧȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

SCMA 166 Ordinary Differential Equations 

Ţ 

&Ţ-ş-ť' 
I     

 

ĺĪėĴȮŠşţȮŏėĴňĪńŗĺœĮȮš 

SCCH 104 General Chemistry II 

Ţ 

&Ţ-ş-ť' 
I     

 

ĺĪėĴȮŠşŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

SCCH 105 General Chemistry Laboratory  

Š 

&ş-Ţ-Š' 
 I-P     

ĺĪĝĺ ŠššȮĝňĺĺŇĪĵŅĪńŗĺœĮȮš 

SCBI 122 General Biology II 

Ţ 

&Ţ-ş-ť' 
I      

ĺĪĝĺ ŠşţȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš 

SCBI 104 Biology Laboratory II 

Š 

&ş-Ţ-Š' 
 I/P     

ĺĪĲĽ ŠŤŧȮĲƕĽŇĔĽƢȮš 

SCPY 158 Physics II 

Ţ 

&Ţ-ş-ť' 
I     

 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 

ĻĻĳŀȮxxxȮĺŇĝŅĳŅļŅŀńĚĔķļȮľĸńĔĽŌĨĶĭńĚėńĭŀĵƞŅĚ

ĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮ&ěŅĔĸŋƞĴĺŇĝŅĳŅļŅ' 

LAEN xxx 

Ţ 

&Ţ-ş-ť' 

  I I   

ĺĪėĴȮšşšȮĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴňȮ 

SCCH 202 Essential Skills for Chemists 

š 

&š-ş-ţ' 

I  I I   



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠť 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴ šŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 211 Analytical Chemistry I 

Ţ 

&Ţ-ş-ť' 

I  I I   

ĺĪėĴȮšŠŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

SCCH 217 Analytical Chemistry Laboratory 

Š 

&ş-Ţ-Š' 

 I /P I I   

ĺĪėĴȮššŢȮŏėĴňŀŇĬĪĶňĵƢȮŠ 

SCCH 223 Organic Chemistry I 

Ţ 

&Ţ-ş-ť' 

I  I I   

ĺĪėĴȮšŢŠȮěĸĬĻŅĽĨĶƢŏėĴňȮ 

SCCH 231 Chemical Kinetics 

š 

&š-ş-ţ' 

I  I I   

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 

ĽĴĴĬ ŠŤŢȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

SHHU 153 Professional Code of Ethics 

š 

&š-ş-ţ' 
  I I  

 

ĺĪĝė šşŢȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 203 Basic Biochemistry 

Ţ 

&Ţ-ş-ť' 
I  I   

 

ĺĪĝė šşţȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 204 Basic Biochemistry Laboratory 

Š 

&ş-Ţ-Š' 
 I/P I I   

ĺĪėĴȮšşŢȮĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮĽŏĮĔőĪĶŏĴĪĶň 

SCCH 201 Spectroscopy and Spectrometry 

Ţ 

&Ţ-ş-ť' 
I  I   

 

ĺĪėĴ ššţ ŏėĴňŀŇĬĪĶňĵƢ š 

SCCH 224 Organic Chemistry II 

Ţ 

&Ţ-ş-ť' 
I  I   

 

ĺĪėĴȮšŢšȮŏėĴňėĺŀĬĨńĴȮ 

SCCH 230 Quantum Chemistry 

š 

&š-ş-ţ' 
I  I I  

 

ĺĪėĴ šŢŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ  

SCCH 239 Physical Chemistry Laboratory 

Š 

&ş-Ţ-Š' 
 I/P I I   

ĺĪėĴ šţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮŠ   

SCCH 24/ Inorganic Chemistry I 

Ţ 

&Ţ-ş-ť' 
I  I I  

 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŦ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴ ŢŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮš 

SCCH 311 Analytical Chemistry II 

Ţ 

&Ţ-ş-ť' 
R  R R  

 

ĺĪėĴȮŢšŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

SCCH 329 Organic Chemistry Laboratory 

š 

&ş-ť-š' 
 R/P R R   

ĺĪėĴȮŢŢŠȮĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

SCCH 331 Equilibria and Thermodynamics 

š 

&š-ş-ţ' 
R  R R   

ĺĪėĴ ŢţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮš 

SCCH 34/ Inorganic Chemistry II 

Ţ 

&Ţ-ş-ť' 
R  R R   

ĺĪėĴȮŢťŠȮıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮ 

SCCH 361 Introduction to Polymer 

Ţ 

&Ţ-ş-ť' 
R  R R   

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 

ĺĪėĴȮŢŠŦȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀ 

SCCH 317 Instrumental Analysis Laboratory 

š 

&ş-ť-š' 
R R/P R R   

ĺĪėĴȮŢţŧȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

SCCH 348 Inorganic Chemistry Laboratory 

Š 

&ş-Ţ-Š' 
R R/P R R   

ĺĪėĴȮŢťŧȮĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 368 Introductory Polymer Laboratory 

Š 

&ş-Ţ-Š' 
R R/P R R   

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 

ĺĪėĴ ţŨŤȮĽńĴĴĬŅĪŅĚŏėĴň 

SCCH 495 Seminar in Chemistry 

Š 

&Š-ş-š' 
M  M M  

 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 

ĺĪėĴ ţŨŦȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň Š 

SCCH 497 Project in Chemistry I 

š 

&ş-ť-š' 
M-A M/A M/A M/A M/A M/A 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŧ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴ ţŨţȮőėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň 

SCCH 494 Special Project in Chemistry  

ţ 

&ş-Šš-ţ' 
M M/P M   M M M 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 

ĺĪėĴ ţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

SCCH 499 Undergraduate Thesis 

ť 

&ş-Šŧ-ť' 
M-A M/A M/A M/A M/A M/A 

 

ľĴŅĵŏľĨŋȮ 

I  =   PLO is Introduced and Assessed   ȮȮȮȮȮȮȮ 

R  =  PLO is Reinforced and Assessed       

P Ȯ=  PLO is Practiced and Assessed     ȮȮȮȮȮȮȮ 

M Ȯ= Level of Mastery is Assessed  

A = PLOs are assessed 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŠŨ 

ĨŅĶŅĚĪňŗȮšȮȮĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

ĔĸŋƞĴȮMU Literacy 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĻĻĻĻȮŠŦŧ ıŋĪīĴĦĤĸĻŉĔļŅ 

LALA /56 Phutthamonthon Studies 

š 

&š-ş-ţ' 
  I I  

 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

ĔĸŋƞĴȮHealth Literacy 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĳĔĪıȮŠşŠ ĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

PYGE /.1 Herbs in Daily Life 

š 

&š-ş-ţ' 
  I I  

 

ĶĴĺĜȮŠşŠ ĔŅĶĮģĴıĵŅĭŅĸŐĸŃħŌŐĸįŌƟŏěŖĭĮƙĺĵ

ĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

RAER /./ First Aid and Basic Emergency 

Care 

š 

&š-ş-ţ' 
  I I  

 

ĺĔĻĪȮŠťŠ ĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 

SPGE 161 Social Dance for Health 

šȮ 

&Š+š+Ţ' 
  I I  

 

ĺĔĻĪȮŠťŤȮŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı  

SPGE 165 Aerobic for Health 

šȮ 

&Š+š+Ţ' 
  I I  

 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

ĔĸŋƞĴȮScience and Environmental Literacy 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĽĴĽėȮŠŨŢ ĬĺńĨĔĶĶĴŏıŊŗŀĽŇŗĚŐĺħĸƟŀĴ 

SHSS 193 Innovation for Better Environment 

š 

&š-ş-ţ' 
  I I  

 

ĺĪĻĪȮšŧşȮĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 

SCGE 280ȮEnjoyable Plant Propagation 

š 

&š-ş-ţ' 
I  I   

 

ĺĪĻĪȮŠŠş ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ š I  I    



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššş 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

SCGE 110ȮChemistry and Modern Lifestyle &š-ş-ţ' 

ĺĪĻĪȮŠŠŠ ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

SCGE 111ȮMolecular Gastronomy 

Ţ 

&Ţ-ş-ť' 
I  I   

 

ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶ

ěńħĔŅĶĕŀĚŏĽňĵ 

SCGE 113 Chemical Safety and Waste 

Management 

š 

&š-ş-ţ' 
I  I I   

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

Inter Cultural & Global Awareness Literacy &ľĸńĔĽŌĨĶĔŜŅľĬħȮœĴƞĬƟŀĵĔĺƞŅȮ1ȮľĬƞĺĵĔŇĨ' 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĻĻĳŀȮŠŢťȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ

ĳŅļŅŀńĚĔķļ 

LAEN 136 Critical Reading Skills and 

Strategies 

ŢȮ 

&Ţ+ş+ť' 
  I I  

 

ĻĻĳŀȮššš ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļ

ŀĵƞŅĚœħƟįĸ 

LAEN 222 Effective Presentations in English 

šȮ 

&š+ş+ţ' 
  I I  

 

ĻĻĳŀȮššŢȮĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶĨŅĴ

ĽĩŅĬĔŅĶĦƢ 

LAEN 223 Situation-Based Communicative 

English 

šȮ 

&š+ş+ţ' 
  I I  

 

ĻĻĳŀȮšťŤȮĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶŀƞŅĬŏĝŇĚĺŇěŅĶĦƢ 

LAEN 265 Critical Reading Skills and 

Strategies 

ŢȮ 

&Ţ+ş+ť'   I I  

 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

ĔĸŋƞĴȮCivicȮLiteracy 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĽĴĴĬȮŠŤŢ ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı š   I I   



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŠ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

SHHU 153 Professional Code of Ethics &Š-š-Ţ' 

ĽĴĴĬȮŠťŠ ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 

SHHU 161 Group Dynamics and Teamwork 

š 

&š-ş-ţ' 
  I I  

 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮš+ţ 

ĔĸŋƞĴȮFinance and ManagementȮLiteracy 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇěĕĬŅħŏĸŖĔ 

SHED 133ȮMarketeer for a Small BusinessȮ 

šȮ 

&š+ş+ţ' 
  I I  

 

ĽĴĽėȮŠšŢ ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶĽŜŅľĶńĭ

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸ  

SHSS 123 Decision Making in Management 

for Entrepreneurship in the Digital Age 

š 

&š-ş-ţ' 
  I I  

 

ĺĪĻĪȮŠŠšȮŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

SCGE 112 The Secret Sauce to Become an 

Entrepreneur 

š 

&š-ş-ţ' 
  I I   

 

ľĴŅĵŏľĨŋȮ 

I  =   PLO is Introduced and Assessed   ȮȮȮȮȮȮȮ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššš 

ĨŅĶŅĚĪňŗȮŢȮȮĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃȮ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5  
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ľĴĺħĺŇĝŅŏĜıŅŃȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮŢ+ţ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĸŃľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪėĦ Šŧş ĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ 

SCMA 180 Introduction to Statistics 

š 

&š-ş-ţ' 
I/R  I/R   

 

ĺĪėĦȮšťşȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮ 

SCMA 260 Differential Equations 

š 

&š-ş-ţ' 
R  R   

 

ĺĪėĴȮŢŠŤȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇŏėĶŅŃľƢŐĬĺŒľĴƞ 

SCCH 315 Trends in Analytical Science 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮŢšŢȮŏėĴňŀŇĬĪĶňĵƢȮŢ 

SCCH 323 Organic Chemistry III 

Ţ 

&Ţ-ş-ť' 
R  R R   

ĺĪėĴ ŢŢŤȮŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 

SCCH 335 Surface Chemistry and Colloids 

š 

&š-ş-ţ' 
R  R    

ĺĪėĴ ţşšȮĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

SCCH 402ȮProblem Solving in Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴ ţşŢȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĕńŘĬĽŌĚ 

SCCH 401ȮAdvanced NMR Spectroscopy 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴ ţşţȮĔŅĶŏĸƞŅŏĶŊŗŀĚĶŅĺĪŅĚŏėĴň 

SCCH 402ȮQrmpwrcjjgleȮglȮAfckgqrpw 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţŠšȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 412 Special Topics in Analytical  

Chemistry I 

š 

&š-ş-ţ' 
R  R R   

ĺĪėĴȮţŠŢȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮš 

SCCH 413 Special Topics in Analytical  

Chemistry II 

š 

&š-ş-ţ' 
R  R R   

ĺĪėĴȮţŠţȮŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

SCCH 414 Environmental Chemistry 

š 

&š-ş-ţ' 
R  R R   



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŢ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5  
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴȮţŠť ľĸńĔĔŅĶĴŅĨĶĺŇĪĵŅ 

SCCH 416 Principles of Metrology 

š 

&š-ş-ţ' 
R  R R   

ĺĪėĴȮţšşȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 400 Special Topics in Organic 

Chemistry 

š 

&š-ş-ţ' R  R R R R 

ĺĪėĴȮţšŠȮŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

SCCH 421 Physical Organic Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţššȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 422 Organic Synthesis 

š 

&š-ş-ţ' 
R  R  R R 

ĺĪėĴȮţšŢȮŏėĴňŀŇĬĪĶňĵƢŐĸŃŏėĴňĞŌĮĶŅőĴŏĸĔŋĸ 

SCCH 421 Organic and Supramolecular 

Chemistry 

š 

&š-ş-ţ' R  R  R R 

ĺĪėĴȮţšţȮŏėĴňĕŀĚĽŅĶīĶĶĴĝŅĨŇ 

SCCH 424 Natural Product Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţšŤȮŏėĴňĝňĺŀŇĬĪĶňĵƢ 

SCCH 425 Bioorganic Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţšťȮĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ 

SCCH 426 Organic Reaction Mechanisms 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţšŧ ŏėĴňĕŀĚĵŅ 

SCCH 428 Medicinal Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţšŨȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀŇĬĪĶňĵƢȮš 

SCCH 429 Special Topics in Organic 

ChemistryȮII 

š 

&š-ş-ţ' R  R R R R 

ĺĪėĴȮţŢŤȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ 

SCCH 435 Special Topics in Physical 

Chemistry I 

š 

&š-ş-ţ' R  R R R R 

ĺĪėĴȮţŢŦȮĪķļġňĪŅĚœĲĲƚŅŏėĴň 

SCCH 435 Principles of Electrochemistry 

š 

&š-ş-ţ' 
R  R R R R 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššţ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5  
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴȮţŢŧȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

SCCH 438 Statistical Thermodynamics 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţŢŨȮŏėĴňŏĝŇĚėŜŅĬĺĦ 

SCCH 439 Computational Chemistry 

š 

&š-ş-ţ' 
R R/P R R R R 

ĺĪėĴȮţţŢȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮŠ 

SCCH 441 Special Topics in Inorganic 

ChemistryȮI  

š 

&š-ş-ţ' R  R R R R 

ĺĪėĴȮţţţȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢ š 

SCCH 444 Special Topics in Inorganic 

ChemistryȮII 

š 

&š-ş-ţ' R  R R R R 

        

ĺĪėĴȮţţŤȮŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 

SCCH 443 Bioinorganic Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţţťȮŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚĺńĽħŋĶŃħńĭĬŅőĬ 

SCCH 444 Supramolecular Chemistry of 

Nanomaterials 

š 

&š-ş-ţ' R  R R R R 

ĺĪėĴȮţţŦȮŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔĽĴńĵŒľĴƞ 

SCCH 445 Modern Main Group Chemistry 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţţŧȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶŀŇĬĪĶňĵ

őĸľŃ 

SCCH 446 A_r_jwqgqȮ`wȮMpe_lmkcr_jjgaȮ

Amknmslbq 

š 

&š-ş-ţ' 
R  R R R R 

ĺĪėĴȮţŤŠȮŏėĴňŀŋĨĽŅľĔĶĶĴ 

SCCH 451 Industrial Chemistry 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮţťŠȮŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ 

SCCH 461 Polymer Materials Chemistry 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮţťšȮĲƤĚĔƢĝńĬĬńĸıŀĸŇŏĴŀĶƢ 

SCCH 460 Dslargml_jȮNmjwkcpq 

š 

&š-ş-ţ' 
R  R R  

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŤ 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5  
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

ĺĪėĴȮţťťȮŏĪėőĬőĸĵňĵŅĚ 

SCCH 466 Rubber Technology 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮţťŦȮŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

SCCH 465 Plastics Technology 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮţŦŠȮĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 471 Introduction to Materials 

Science 

š 

&š-ş-ţ' R  R R  

 

ĺĪėĴȮţŧşȮĶŃĭĭĔŅĶěńħĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅı 

SCCH 48. Quality Management System 

Ţ 

&Ţ-ş-ť' 
R  R R  

 

ĺĪėĴȮţŧŠȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭŒĬ

ľƟŀĚĮĢŇĭńĨŇĔŅĶ 

SCCH 48/ Quality Assurance in Laboratory 

Testing 

Ţ 

&Ţ-ş-ť' 
R  R R  

 

ĺĪėĴȮţŧŨȮĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ 

SCCH 487 Cooperative Work Education 

ť  

(ş-Šŧ+ť) 
R R/P R R  

 

ĺĪėĴȮţŨŠȮľńĺĕƟŀėńħĽĶĶŒĬŏėĴň 

SCCH 491 Selected Topics in Chemistry 

š 

&š-ş-ţ' 
R  R R  

 

ĺĪėĴȮţŨŧȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš 

SCCH 498 Project in Chemistry II 

ţ 

&ş-Šš-ţ' 
R/P R/P R/P R/P R/P R/P 

ĺĪėĴȮţŤŧȮĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

SCCH 458 Industrial Visits 

Š 

&ş-Ţ-Š' 
  R R  

 

ĺĪėĴȮţŤŨȮİƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ 

SCCH 459 Industrial Training 

š 

&ş-ť-š' 
R R/P R R  

 

ľĴĺħĺŇĝŅŏĜıŅŃȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬĝńŘĬĮƖĪňŗȮŢ+ţ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţŨşȮĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴň 

SCCH 490 Independent Study in Chemistry 

š 

&š-ş-ţ' 
R  R R  R 

ĺĪėĴȮxxx ĶŅĵĺŇĝŅĭńĦĤŇĨĻŉĔļŅ Ţ R  R R  R 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššť 

ĶľńĽĺŇĝŅȮȮȮĝŊŗŀĺŇĝŅ 
ěŜŅĬĺĬ 

ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5  
PLO5 
&ıŇĽŇģĺŇīŅĬ' 

SCCH xxx Graduate course (Ţ+ş+ť) 

 

ľĴŅĵŏľĨŋȮ 

R  =  PLO is Reinforced and Assessed       

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŦ 

ĳŅėįĬĺĔȮȮţ,šȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum 

Mapping)  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

Ȯ̧ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ Ţş                     

ĶŅĵĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ Šš                     

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅ

ĴĬŋļĵƢ &ĺŇĝŅĭńĚėńĭ 

MUGE 100 General Education for 

Human Development 

Ţ 

&Ţ-ş-ť' 

¹ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧ ¹ ¹  ̧  

- Inter Culteral and Global 

Awareness Literacy 

Ũ                     

ĻĻĳĪȮŠşşȮĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶ

ĽŊŗŀĽŅĶ &ĺŇĝŅĭńĚėńĭ 

LATH 100 Art of Using Thai Language 

in Communication 

Ţ 

&š-š-Ť' 

    ̧  ̧     ̧    ̧    ¹  ̧  ̧ ¹  

ĻĻĳŀȮŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠ &ĺŇĝŅĭńĚėńĭ 

LAEN 103 English Level 1 

ľĶŊŀ 

ĻĻĳŀȮŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ &ĺŇĝŅĭńĚėńĭ 

LAEN 105 English Level 3 

Ţ 

&š-š-Ť' 

    ̧  ̧     ̧    ̧    ¹  ̧  ̧ ¹  

ĻĻĳŀȮŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš &ĺŇĝŅĭńĚėńĭ 

LAEN 104 English Level 2 

ľĶŊŀ 

ĻĻĳŀȮŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ &ĺŇĝŅĭńĚėńĭ 

LAEN 106 English Level 4 

Ţ 

&š-š-Ť' 

    ̧  ̧     ̧    ̧    ¹  ̧  ̧ ¹  ̧

ĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮ

šŠ 

Šŧ                     

ĔĸŋƞĴȮMU Literacy                      



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŧ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

ĻĻĻĻȮŠŦŧ ıŋĪīĴĦĤĸĻŉĔļŅȮ 

LALA /56 ȮPhutthamonthon Studies 

š 

&š+ş+ţ' 

 

 ̧   ̧       ̧  ̧    ̧   ¹  ̧  ̧   

ĔĸŋƞĴȮHealth Literacy                      

ĳĔĪıȮŠşŠȮĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

PYGE /./ȮHerbs in Daily Life 

š 

&š+ş+ţ' 

 ̧  ̧  ¹ ¹  ̧    ̧  ̧    ̧  ¹      

ĶĴĺĜȮŠşŠȮĔŅĶĮģĴıĵŅĭŅĸŐĸŃħŌŐĸįŌƟ

ŏěŖĭĮƙĺĵĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

RAER /./ȮFirst Aid and Basic 

Emergency Care 

 ¹ ¹   ̧  ̧     ̧    ̧  ̧  ¹      

ĺĔĻĪȮŠťŠ ĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 

SPGE 161 Social Dance for Health 

šȮ 

&Š+š+Ţ' 

 ̧   ¹ ¹  ̧    ¹    ̧  ¹      

ĺĔĻĪȮŠťŤȮŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı  

SPGE 165 Aerobic for Health 

šȮ 

&Š+š+Ţ' 

 ̧   ¹ ¹  ̧    ¹    ̧  ¹      

ĔĸŋƞĴȮScience and Environmental 

Literacy 

                     

ĽĴĽėȮŠŨŢ ĬĺńĨĔĶĶĴŏıŊŗŀĽŇŗĚŐĺħĸƟŀĴ 

SHSS 193 Innovation for Better 

Environment 

š 

&š-ş-ţ' 

   ¹ ¹     ̧  ̧    ̧  ̧ ¹ ¹  ̧  ̧   

ĺĪĻĪȮšŧşȮĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 

SCGE 280ȮEnjoyable Plant 

Propagation 

š 

&š-ş-ţ' 

 ̧ ¹     ̧  ̧    ̧  ̧   ̧  ̧   ¹  ¹  

ĺĪĻĪȮŠŠş ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

SCGE 110ȮChemistry and Modern 

Lifestyle 

š 

&š-ş-ţ' 

 ¹ ¹    ̧  ̧   ¹ ¹   ̧ ¹  ¹     

ĺĪĻĪȮŠŠŠ ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

SCGE 111ȮMolecular Gastronomy 

Ţ 

&Ţ-ş-ť' 

 ¹ ¹    ̧  ̧   ¹ ¹   ̧ ¹  ¹     



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

ššŨ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶ

ěńħĔŅĶĕŀĚŏĽňĵ 

SCGE 113 Chemical Safety and Waste 

Management 

š 

&š-ş-ţ' 

 ¹ ¹    ̧  ̧  ̧  ̧ ¹ ¹  ¹ ¹ ¹ ¹   ¹  

ĔĸŋƞĴȮȮInter Culteral and Global 

Awareness Literacy 

                     

ĻĻĳŀȮŠŢťȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶ

ĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ 

LAEN 136 Critical Reading Skills and 

Strategies 

Ţ 

&Ţ+ş+ť' 

 

 ̧   ̧       ̧  ̧    ̧   ¹  ̧  ̧   

ĻĻĳŀȮššš ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬ

ĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

LAEN 222 Effective Presentations in 

English 

š 

&š+ş+ţ' 

 

 ̧   ̧       ̧  ̧    ̧   ¹  ̧  ̧   

ĻĻĳŀȮššŢȮĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶĨŅĴ

ĽĩŅĬĔŅĶĦƢ 

LAEN 223 Situation-Based 

Communicative English 

š 

&š+ş+ţ' 

 

 ̧   ̧       ̧  ̧    ̧   ¹  ̧  ̧   

ĻĻĳŀȮšťŤȮĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶŀƞŅĬŏĝŇĚ

ĺŇěŅĶĦƢ 

LAEN 265 Critical Reading Skills and 

Strategies 

Ţ 

&Ţ-ş-ť' 

 ̧   ̧       ̧  ̧    ̧   ¹  ̧  ̧   

ĔĸŋƞĴȮCivic Literacy                      

ĽĴĴĬȮŠŤŢ ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ(ľĸńĔĽŌĨĶ

ĭńĚėńĭ' 

SHHU 153 Professional Code of Ethics 

š 

&š-ş-ţ' 

  ̧   ̧  ̧     ̧  ̧    ̧  ̧   ̧  ̧  ̧   

ĽĴĴĬȮŠťŠ ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶĪŜŅĚŅĬ

ŏĮƦĬĪňĴ 

SHHU 161 Group Dynamics and 

Teamwork 

š 

&š-ş-ţ' 

  ̧   ¹     ̧  ̧    ̧  ̧ ¹ ¹  ̧  ̧   

ĔĸŋƞĴȮFinance and Management 

Literacy 

                     



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢş 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

ĽĴĽėȮŠšŢ ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶĭĶŇľŅĶ

ĽŜŅľĶńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĵŋėħŇěŇĪńĸ  

SHSS 123 Decision Making in 

Management for Entrepreneurship in 

the Digital Age 

š 

&š-ş-ţ' 

 ̧   ¹ ¹     ̧  ̧    ̧  ̧ ¹ ¹  ̧  ̧   

ĺĪĻĪȮŠŠšȮŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬ

įŌƟĮĶŃĔŀĭĔŅĶ 

SCğġȮ//0ȮThe Secret Sauce to 

Become an Entrepreneur 

š 

&š-ş-ţ' 

¹      ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹ ¹  ̧ ¹    

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇě

ĕĬŅħŏĸŖĔ 

SHED /11ȮMarketeer for a Small 

Business 

š 

&š-ş-ţ' 

¹      ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹ ¹  ̧ ¹    

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŠ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

Ȯ̧ľĴĺħĺŇĝŅŏĜıŅŃ                      

&Š'ȮĺŇĝŅŐĔĬȮ 

ȮȮȮȮȮ&ĝńŘĬĮƖĪňŗȮŠȮĳŅėŏĶňĵĬĪňŗȮš' 

                     

ĺĪėĦȮŠŠŧ ŐėĸėŌĸńĽ 

SCMA 1/6 Calculus 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪėĴȮŠşŢȮŏėĴňĪńŗĺœĮȮŠ 

SCCH 103 General Chemistry I 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪĝĺȮŠšŠȮĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ 

SCBI 121 General Biology I 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪĝĺ ŠşšȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮŠ 

SCBI 102 Biology Laboratory I 

Š 

&ş-Ţ-Š' 

  ̧  ̧ ¹    ̧    ̧  ̧     ¹     

ĺĪĲĽ ŠŤŦȮĲƕĽŇĔĽƢȮŠ 

SCPY 157 Physics I 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪĲĽȮŠŨŠȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

SCPY 191 Introductory Physics 

Laboratory 

Š 

&ş-Ţ-Š' 

  ̧  ̧ ¹    ̧    ̧  ̧     ¹     

ȮȮȮȮȮ&ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš'                      

ĺĪėĦȮŠťŧȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

SCMA 166 Ordinary Differential 

Equations 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪėĴȮŠşţȮŏėĴňĪńŗĺœĮȮš 

SCCH 104 General Chemistry II 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     ̧

ĺĪėĴȮŠşŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

SCCH 105 General Chemistry 

Laboratory  

Š 

&ş-Ţ-Š' 

  ̧  ̧ ¹    ̧    ̧  ̧     ¹     

ĺĪĝĺ ŠššȮĝňĺĺŇĪĵŅĪńŗĺœĮȮš 

SCBI 122 General Biology II 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     

ĺĪĝĺ ŠşţȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮš 

SCBI 104 Biology Laboratory II 

Š 

&ş-Ţ-Š' 

  ̧  ̧ ¹    ̧    ̧  ̧     ¹     

ĺĪĲĽ ŠŤŧȮĲƕĽŇĔĽƢȮš 

SCPY 158 Physics II 

Ţ 

&Ţ-ş-ť' 

   ̧    ̧  ̧  ¹  ̧  ̧      ̧     



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢš 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

&š'ȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ                      

ȮȮȮȮȮĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ                      

ĺĪėĴȮšşšȮĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴň 

SCCH 202 Essential Skills for Chemists 

š 

&š-ş-ţ' 

 ¹ ¹    ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧ ¹   

ĺĪėĴ šŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 211 Analytical Chemistry I 

Ţ 

&Ţ-ş-ť' 

 ¹ ¹    ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹  ̧     

ĺĪėĴȮšŠŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

SCCH 217 Analytical Chemistry 

Laboratory 

Š 

&ş-Ţ-Š' 

 ¹ ¹    ̧  ̧    ̧  ̧  ¹ ¹   ̧     ̧

ĺĪėĴȮššŢȮŏėĴňŀŇĬĪĶňĵƢȮŠ 

SCCH 223 Organic Chemistry I 

Ţ 

&Ţ-ş-ť' 

 ̧  ̧  ¹  ̧  ̧  ̧    ̧  ̧  ¹        

ĺĪėĴȮšŢŠȮěĸĬĻŅĽĨĶƢŏėĴňȮ 

SCCH 231 Chemical Kinetics 

š 

&š-ş-ţ' 

¹  ̧     ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹   ̧   ¹  

ȮȮȮȮȮĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš                      

ĺĪĝė šşŢȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 203 Basic Biochemistry 

Ţ 

&Ţ-ş-ť' 

 ̧      ̧  ̧ ¹ ¹  ̧  ̧ ¹       ¹  

ĺĪĝė šşţȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 204 Basic Biochemistry 

Laboratory 

Š 

&ş-Ţ-Š' 

 ̧  ̧ ¹ ¹  ̧  ̧  ̧    ̧  ̧  ¹ ¹     ¹  ̧

**ĺĪėĴ šşŢ ĽŏĮĔőĪĶĽőĔĮƖŐĸŃĽŏĮĔőĨ

ĶŏĴĪĶň 

**SCCH 203 SpectroscopyȮand 

Spectrometry 

Ţ 

&Ţ-ş-ť' 

¹  ̧ ¹  ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹   ̧  ̧     

ĺĪėĴ ššţ ŏėĴňŀŇĬĪĶňĵƢ š 

SCCH 224 Organic Chemistry II 

Ţ 

&Ţ-ş-ť' 

 ̧ ¹ ¹   ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹   ¹    ¹  

ĺĪėĴȮšŢšȮŏėĴňėĺŀĬĨńĴȮ 

SCCH 230 Quantum Chemistry 

š 

&š-ş-ţ' 

¹  ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹   ̧   ¹  

ĺĪėĴ šŢŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ  

SCCH 239 Physical Chemistry 

Laboratory 

Š 

&ş-Ţ-Š' 

¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹ ¹  ̧ ¹ ¹ ¹  ̧

ĺĪėĴ šţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮŠ   Ţ  ¹  ̧ ¹   ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹   ¹ ¹ ¹  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŢ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

SCCH 24/ Inorganic Chemistry I &Ţ-ş-ť' 

ȮȮȮȮȮĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ                      

ĺĪėĴ ŢŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮš 

SCCH 311 Analytical Chemistry II 

Ţ 

&Ţ-ş-ť' 

 ¹ ¹    ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹   ̧   ¹  

ĺĪėĴȮŢšŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

SCCH 329 Organic Chemistry 

Laboratory 

š 

&ş-ť-š' 

¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹  ¹ ¹ ¹ ¹ ¹  ̧

ĺĪėĴȮŢŢŠȮĽĴħŋĸŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 

SCCH 331 Equilibria and 

Thermodynamics 

š 

&š-ş-ţ' 

¹  ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹   ̧   ¹  

ĺĪėĴ ŢţŠ ŏėĴňŀĬŇĬĪĶňĵƢȮš 

SCCH 34/ Inorganic Chemistry II 

Ţ 

&Ţ-ş-ť' 

 ¹  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹     ¹  

ĺĪėĴȮŢťŠȮıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮ 

SCCH 361 Introduction to Polymer 

Ţ 

&Ţ-ş-ť' 

 ¹ ¹ ¹   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹ ¹  

ȮȮȮȮȮĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš                      

ĺĪėĴȮŢŠŦȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵ

ŏėĶŊŗŀĚĴŊŀ 

SCCH 317 Instrumental Analysis 

Laboratory 

š 

&ş-ť-š' 

 ¹ ¹ ¹   ̧  ̧    ̧  ̧  ¹ ¹   ̧  ̧  ̧  ̧  ̧

ĺĪėĴȮŢţŧȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

SCCH 348 Inorganic Chemistry 

Laboratory 

Š 

&ş-Ţ-Š' 

¹  ̧  ̧  ̧ ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧ ¹  ̧   ¹  ̧

ĺĪėĴȮŢťŧȮĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 368 Introductory Polymer 

Laboratory 

Š 

&ş-Ţ-Š' 

¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧   ̧  ̧  ̧ ¹  ̧

ȮȮȮȮȮĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ                      

ĺĪėĴ ţŨŤȮĽńĴĴĬŅĪŅĚŏėĴň 

SCCH 495 Seminar in Chemistry 

Š 

&Š-ş-š' 

 ̧  ̧  ̧ ¹   ̧  ̧  ̧  ̧  ̧  ̧ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ĺĪėĴ ţŨŦȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň Š 

SCCH 497 Project in Chemistry I 

š 

&ş-ť-š' 

 ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ĺĪėĴ ţŨţȮőėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň ţ  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢţ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

SCCH 494 Special Project in 

Chemistry 

&ş-Šš-ţ' 

ĺĪėĴ ţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

SCCH 499 Undergraduate Thesis 

ť 

&ş-Šŧ-ť' 

 ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

Ȯ̧ľĴĺħĺŇĝŅŏĸŊŀĔ                      

ĺĪėĦȮŠŧşȮĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ 

SCMA 180 Introduction to Statistics 

š 

&š-ş-ţ' 

 ̧  ¹    ̧  ̧    ̧  ̧     ¹   ¹  

ĺĪėĦȮšťşȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 

SCMA 260 Differential Equations 

š 

&š-ş-ţ' 

 ̧  ¹    ̧  ̧    ̧  ̧     ¹   ¹  

ĺĪėĴȮŢŠŤȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇŏėĶŅŃľƢŐĬĺ

ŒľĴƞ 

SCCH 315 Trends in Analytical 

Science 

š 

&š-ş-ţ' 

 ¹ ¹    ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹     ¹  

ĺĪėĴȮŢšŢȮŏėĴňŀŇĬĪĶňĵƢȮŢ 

SCCH 323 Organic Chemistry III 

Ţ 

&Ţ-ş-ť' 

 ̧ ¹ ¹   ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹   ¹    ¹  

ĺĪėĴ ŢŢŤȮŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 

SCCH 335 Surface Chemistry and 

Colloids 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¹  ̧  ̧  ̧  

ĺĪėĴ ţşšȮĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

SCCH 402ȮProblem Solving in 

Chemistry 

š 

&š-ş-ţ' 

 ̧  ¹    ̧  ̧    ̧  ̧  ¹ ¹    ̧  ̧   

((ĺĪėĴ ţşŢȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶ

őĞŐĬĬĞƢĕńŘĬĽŌĚ 

((SCCH 401ȮAdvanced NMR 

Spectroscopy 

š 

&š-ş-ţ' 

¹  ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹   ̧  ̧     

ĺĪėĴ ţşţȮĔŅĶŏĸƞŅŏĶŊŗŀĚĶŅĺĪŅĚŏėĴň 

SCCH 402ȮQrmpwrcjjgleȮglȮAfckgqrpw 

š 

&š-ş-ţ' 

 ̧   ¹   ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹ ¹  ̧ ¹    

ĺĪėĴȮţŠšȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 412 Special Topics in Analytical 

Chemistry I 

š 

&š-ş-ţ' 

  ̧     ̧  ̧ ¹ ¹  ̧ ¹ ¹ ¹ ¹     ¹  

ĺĪėĴȮţŠŢȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮš š   ̧     ̧  ̧ ¹ ¹  ̧ ¹ ¹ ¹ ¹     ¹  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŤ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
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SCCH 413 Special Topics in Analytical 

Chemistry II 

&š-ş-ţ' 

ĺĪėĴȮţŠţȮŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

SCCH 414 Environmental Chemistry 

š 

&š-ş-ţ' 

 ¹  ̧    ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹     ¹  

ĺĪėĴȮţŠť ľĸńĔĔŅĶĴŅĨĶĺŇĪĵŅ 

SCCH 416 Principles of Metrology 

š 

&š-ş-ţ' 

 ¹  ̧ ¹   ̧  ̧    ̧  ̧  ¹ ¹   ̧  ̧  ̧ ¹  

ĺĪėĴȮţšşȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 400 Special Topics in Organic 

Chemistry 

š 

&š-ş-ţ' 

   ̧    ̧  ̧    ̧  ̧  ¹ ¹   ¹ ¹   

ĺĪėĴȮţšŠȮŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

SCCH 421 Physical Organic Chemistry 

š 

&š-ş-ţ' 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹  

ĺĪėĴȮţššȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

SCCH 422 Organic Synthesis 

š 

&š-ş-ţ' 

   ̧    ̧  ̧    ̧ ¹   ¹  ¹   ¹  

ĺĪėĴȮţšŢȮŏėĴňŀŇĬĪĶňĵƢŐĸŃŏėĴňĞŌĮĶŅőĴŏĸ

Ĕŋĸ 

SCCH 421 Organic and 

Supramolecular Chemistry 

š 

&š-ş-ţ' 

  ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧  ̧   ¹  ¹   ¹  

ĺĪėĴȮţšţȮŏėĴňĕŀĚĽŅĶīĶĶĴĝŅĨŇ 

SCCH 424 Natural Product Chemistry 

š 

&š-ş-ţ' 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧ ¹     ̧  

ĺĪėĴȮţšŤȮŏėĴňĝňĺŀŇĬĪĶňĵƢ 

SCCH 425 Bioorganic Chemistry 

š 

&š-ş-ţ' 

  ̧  ̧ ¹   ̧  ̧ ¹ ¹  ̧  ̧ ¹   ¹   ̧  ̧ ¹  

ĺĪėĴȮţšťȮĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ 

SCCH 426 Organic Reaction 

Mechanisms 

š 

&š-ş-ţ' 

   ̧    ̧  ̧    ̧  ̧   ¹     ¹  

ĺĪėĴȮţšŧ ŏėĴňĕŀĚĵŅ 

SCCH 428 Medicinal Chemistry 

š 

&š-ş-ţ' 

¹ ¹  ̧  ¹  ̧  ̧ ¹ ¹  ̧  ̧ ¹   ¹    ¹  

ĺĪėĴȮţšŨȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀŇĬĪĶňĵƢȮš 

SCCH 429 Special Topics in Organic 

ChemistryȮII 

š 

&š-ş-ţ' 

   ̧    ̧  ̧    ̧  ̧   ¹     ¹  

ĺĪėĴȮţŢŤȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ 

SCCH 435 Special Topics in Physical 

Chemistry I 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧   ̧   ¹  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢť 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
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Ĭ
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ĺĪėĴȮţŢŦȮĪķļġňĪŅĚœĲĲƚŅŏėĴň 

SCCH 435 Principles of 

Electrochemistry 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧ ¹  ̧   ¹  

ĺĪėĴȮţŢŧȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

SCCH 438 Statistical Thermodynamics 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧   ̧   ¹  

ĺĪėĴȮţŢŨȮŏėĴňŏĝŇĚėŜŅĬĺĦ 

SCCH 439 Computational Chemistry 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧ ¹ ¹  ̧  ̧ ¹     ̧   ¹  ̧

ĺĪėĴȮţţŢȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢȮŠ 

SCCH 441 Special Topics in Inorganic 

ChemistryȮI  

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţţţȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪĶňĵƢ š 

SCCH 444 Special Topics in Inorganic 

ChemistryȮII 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţţŤȮŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 

SCCH 443 Bioinorganic Chemistry 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţţťȮŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚĺńĽħŋĶŃħńĭ

ĬŅőĬ 

SCCH 444 Supramolecular Chemistry 

of Nanomaterials 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţţŦȮŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔĽĴńĵŒľĴƞ 

SCCH 445 Modern Main Group 

Chemistry 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţţŧȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶ

ŀŇĬĪĶňĵőĸľŃ 

SCCH 446 A_r_jwqgqȮ`wȮMpe_lmkcr_jjgaȮ

Amknmslbq 

š 

&š-ş-ţ' 

   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹   ¹ ¹  ̧  

ĺĪėĴȮţŤŠȮŏėĴňŀŋĨĽŅľĔĶĶĴ 

SCCH 451 Industrial Chemistry 

š 

&š-ş-ţ' 

 ̧  ¹    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹  ̧  

ĺĪėĴȮţťŠȮŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ 

SCCH 461 Polymer Materials 

Chemistry 

š 

&š-ş-ţ' 

   ̧    ̧  ̧ ¹ ¹  ̧  ̧   ̧    ¹ ¹  ̧  

ĺĪėĴȮţťšȮĲƤĚĔƢĝńĬĬńĸıŀĸŇŏĴŀĶƢ š    ̧    ̧  ̧ ¹ ¹  ̧  ̧  ¹ ¹   ¹ ¹  ̧  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŦ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
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Ņ
Ĭ
Ī
ń
Ĕ
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Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

SCCH 460 Dslargml_jȮNmjwkcpq &š-ş-ţ' 

ĺĪėĴȮţťťȮŏĪėőĬőĸĵňĵŅĚ 

SCCH 466 Rubber Technology 

š 

&š-ş-ţ' 

   ̧    ̧  ̧ ¹ ¹    ̧ ¹ ¹   ¹ ¹ ¹  

ĺĪėĴȮţťŦȮŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

SCCH 465 Plastics Technology 

š 

&š-ş-ţ' 

   ̧    ̧  ̧ ¹ ¹    ̧ ¹ ¹   ¹ ¹ ¹  

ĺĪėĴȮţŦŠȮĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 471 Introduction to Materials 

Science 

š 

&š-ş-ţ' 

¹   ̧    ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    ̧  ̧  ̧  

ĺĪėĴȮţŧşȮĶŃĭĭĔŅĶěńħĔŅĶĭĶŇľŅĶĚŅĬ

ėŋĦĳŅı 

SCCH 48. Quality Management 

System 

Ţ 

&Ţ-ş-ť' 

 ̧   ̧    ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧   ̧ ¹   ̧  

ĺĪėĴȮţŧŠȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭ

ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

SCCH 48/ Quality Assurance in 

Laboratory Testing 

Ţ 

&Ţ-ş-ť' 

 ̧   ̧    ̧  ̧  ¹  ̧  ̧ ¹ ¹  ̧   ̧ ¹   ̧  

ĺĪėĴȮţŧŨȮĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ

SCCH 487 Cooperative Work 

Education 

ť 

(ş-Šŧ+ť) 

 ̧  ̧  ̧  ̧ ¹  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ĺĪėĴȮţŨŠȮľńĺĕƟŀėńħĽĶĶŒĬŏėĴň 

SCCH 491 Selected Topics in 

Chemistry 

š 

&š-ş-ţ' 

 ̧   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹   ̧  ̧  ̧  ̧  ̧  

ĺĪėĴȮţŨŧȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš 

SCCH 498 Project in Chemistry II 

ţ 

&ş-Šš-ţ' 

 ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

                     

ĺĪėĴȮţŨşȮĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴň 

SCCH 490 Independent Study in 

Chemistry 

š 

&š-ş-ţ' 

 ̧   ̧    ̧  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ̧ ¹ ¹ ¹  

ĺĪėĴȮxxx ĶŅĵĺŇĝŅĭńĦĤŇĨĻŉĔļŅ 

SCCH xxx Graduate course 

Ţ 

(Ţ+ş+ť) 

 ̧   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ¹  ̧  ̧  ̧  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŧ 

ľĴĺħĺŇĝŅȮ/ ĶľńĽĺŇĝŅȮ/ ĝŊŗŀĺŇĝŅ 

ěŜŅĬĺĬ

ľĬƞĺĵĔŇĨ 

Š,ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ š,ȮħƟŅĬėĺŅĴĶŌƟ Ţ,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

ţ,ȮħƟŅĬĪńĔļŃ
ėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ť
,
Ȯ

ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń
ŀ
Ŋ
ŗ
Ĭ
ŕ

 

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

¶ ĺŇĝŅŏĸŊŀĔŏĽĶňȮ                      

ĺĪėĴȮţŤŧȮĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

SCCH 458 Industrial Visits 

Š 

&ş-Ţ-Š' 

   ̧    ̧  ̧   ̧  ̧  ̧   ̧  ̧  ̧ ¹ ¹ ¹ ¹  ̧

ĺĪėĴȮţŤŨȮİƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ 

SCCH 459 Industrial Training 

š 

&ş-ť-š' 

 ̧  ̧ ¹  ̧  ̧  ̧  ̧  ¹   ̧  ̧  ̧  ̧  ̧ ¹  ̧  ̧ ¹  ̧

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŢŨ 

 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮŤ 

 

ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 

ĜĭńĭĮƖȮı,Ļ,ȮšŤťŠ     

 

 

 

 

 

 
 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţş 

 

 

 

 

 

 

 

 

 

 

 

 

 

ĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅŏėĴňȮĜĭńĭĮƖȮı,Ļ,ȮšŤťŠȮȮ-ȮĜĭńĭĮƖĔŅĶĻŉĔļŅȮšŤťŠȮ+ȮšŤťŤȮ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

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

Š, ľĸńĔĽŌĨĶĜĭńĭħńĚĔĸƞŅĺĬňŘȮȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ

ĬĺńĨĔĶĶĴȮŏĴŊŗŀĺńĬĪňŗ xx 

 

š, ĽĳŅĴľŅĺŇĪĵŅĸńĵȮ-ȮĽĩŅĭńĬȮœħƟŀĬŋĴńĨŇĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕėĶńŘĚĬňŘŐĸƟĺȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮxxȮŏĴŊŗŀĺńĬĪňŗȮxx 

 

Ţ, ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŐĔƟœĕĬňŘȮȮŏĶŇŗĴŒĝƟĔńĭĬńĔĻŉĔļŅĶŋƞĬĮƖĔŅĶĻŉĔļŅȮšŤťť ĨńŘĚŐĨƞĳŅėŏĶňĵĬĪňŗȮŠȮĮƖĔŅĶĻŉĔļŅȮšŤťťȮŏĮƦĬ

ĨƟĬœĮ 

 

ţ, ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 

ţ,Š ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŧ 

ţ,š ŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňĔŅĶıńĥĬŅėŋĦĸńĔļĦŃĬńĔĻŉĔļŅŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ

ĶĺĴĪńŘĚĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŒľƟĴňėĺŅĴĪńĬĽĴńĵ 

ţ,Ţ ŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭȮmsramkc+̀_qcbȮ cbsaation ĳŅĵŒĨƟĔĶŀĭȮ?SL+O?ȮȮ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŠ 

ĞŉŗĚŏĮƦĬœĮĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢĪňŗȮšȮĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸŒĬħƟŅĬĔŅĶĻŉĔļŅ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţš 

Ť, ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 

Ť,ŠȮ ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĕŀĮĶńĭĮĶŋĚȮħńĚĬňŘȮ 

 Ť,Š,ŠȮĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŏėĴňȮěŜŅĬĺĬȮŢȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ââéØ ĐďĐ  

MUGE 101 

Âóäé÷ÂêóØòćèăÜÿßøćîÂóäßòÓÚóâÚùêã° 

General Education for Human Development 

šȮ&Š+š+Ţ' 

 

ĴĴĻĪȮŠşš 

MUGE 102 

ĽńĚėĴĻŉĔļŅŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

Social Studies for Human DevelopmentȮ 

ȮŢȮ&š+š+Ť' 

Ȯ 

ĴĴĻĪȮŠşŢ 

MUGE 103 

ĻŇĸĮĺŇĪĵŅĔŅĶŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ 

Art and Science for Human Development 

šȮ&Š+š+Ţ' 

 

 

 Ť,Š,šȮŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŏėĴňȮěŜŅĬĺĬȮŧȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĻĻĻĻȮŠŦŧ 

LALA /56 

ıŋĪīĴĦĤĸĻŉĔļŅȮ 

Phutthamonthon Studies 

šȮ&š+ş+ţ' 

ĳĔĪıȮŠşŠ 

PYGE 101 

ĽĴŋĬœıĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Herbs in Daily Life 

šȮ&š+ş+ţ 

ĶĴĺĜȮŠşŠ 

RAER 101 

ĔŅĶĮģĴıĵŅĭŅĸŐĸŃħŌŐĸįŌƟŏěŖĭĮƙĺĵĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

First Aid and Basic Emergency Care 

šȮ&š+ş+ţ 

ĺĪĻĪȮšŧş 

SCGE 280 

ĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 

Enjoyable Plant Propagation 

šȮ&š+ş+ţ' 

 

ĺĪĻĪȮŠŠş 

SCGE 110 

ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

Chemistry and Modern Lifestyle 

šȮ&š+ş+ţ' 

 

ĺĪĻĪȮŠŠŠ 

SCGE 111 

ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶőĴŏĸĔŋĸ 

Molecular Gastronomy 

Ţ &Ţ+ş+ť' 

ĺĪĻĪȮŠŠš 

SCGE 110 

ŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

The Secret Sauce to Become an Entrepreneur 

šȮ&š+ş+ţ' 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŢ 

ĺĪĻĪȮŠŠŢ 

SCGE 113 

ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

Chemical Safety and Waste Management 

ȮšȮ&š+ş+ţ' 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţţ 

Ť,šȮ ľĴĺħĺŇĝŅŏĜıŅŃȮĕŀĮĶńĭĮĶŋĚȮħńĚĬňŘȮ 

 Ť,š,ŠȮ ĺŇĝŅŐĔĬ 

  Ť,š,Š,ŠȮĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŏėĴňȮěŜŅĬĺĬȮŠȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĦ Šŧş 

SCMA 180 

ĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ 

Introduction to Statistics 

šȮ&š+ş+ţ' 

 
  

 Ť,š,šȮ ĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ 

  Ť,š,š,ŠȮĮĶńĭŏĮƦĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮŐĸŃŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅȮěŜŅĬĺĬȮŠ ĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťť 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+

ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵ

ĨĬŏŀĚ) 

 ľĬƞĺĵĔŇĨȮ(Īķļġň+

ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵ

ĨĬŏŀĚ) 

ĺĪėĴȮšşŠȮėĺŅĴĮĸŀħĳńĵ

ĪŅĚŏėĴňŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

SCCH 201ȮChemical Safety 

and Waste Management 

šȮ&š+ş+ţ' ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚ

ŏėĴňŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

SCGE 113ȮChemical Safety 

and Waste Management 

šȮ&š+ş+ţ' 

 

   

  Ť,š,š,šȮŏĮĸňŗĵĬėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮőħĵĪňŗĶľńĽĺŇĝŅėĚŏħŇĴȮěŜŅĬĺĬȮŤȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮšŠŠȮȮ 

SCCH 211    

ŏėĴňĺŇŏėĶŅŃľƢȮŠ 

Analytical Chemistry I 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮššŢ   

SCCH 201   

ŏėĴňŀŇĬĪĶňĵƢȮŠ 

Organic Chemistry I 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŢŠŠȮȮ 

SCCH 311    

ŏėĴňĺŇŏėĶŅŃľƢȮš 

Analytical Chemistry II 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴ ŢŠŦȮȮ ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ šȮ&ş+ť+š' 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŤ 

SCCH 317   Instrumental Analysis Laboratory  

ĺĪėĴȮŢţŧȮȮ 

SCCH 348    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

Inorganic Chemistry Laboratory 

ŠȮ&ş+Ţ+Š' 

 

    



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţť 

  Ť,š,š,ŢȮĵĔŏĸŇĔĶŅĵĺŇĝŅȮěŜŅĬĺĬȮŠȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮššŤ 

SCCH 225 

ĽŏĮĔőĪĶĽőĔĮƖ 

Spectroscopy 

ŢȮ&Ţ+ş+ť' 

 
 

  Ť,š,š,ţȮŏĮƕħĶŅĵĺŇĝŅŒľĴƞȮěŜŅĬĺĬȮšȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮšşš    

SCCH 202    

ĪńĔļŃĽŜŅėńĠĽŜŅľĶńĭĬńĔŏėĴň 

Essential Skills for ChemistsȮ 

šȮ(š-ş+ţ) 

 

ĺĪėĴȮšşŢ    

SCCH 203    

ĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮĽŏĮĔőĪĶŏĴĪĶň 

Spectroscopy and spectrometryȮ 

ŢȮ(Ţ-ş+ť) 

) 

 

 

Ť,š,ŢȮ ĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 

 Ť,š,Ţ,ŠȮŏĮĸňŗĵĬėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮőħĵĪňŗĶľńĽĺŇĝŅėĚŏħŇĴȮěŜŅĬĺĬȮŦȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮŢŠŤȮ 

 SCCH 315    

ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇŏėĶŅŃľƢŐĬĺŒľĴƞ 

Trends in Analytical Science 

šȮ&š+ş+ţ' 

ĺĪėĴȮŢšŢ  

SCCH 301   

ÿÅâöîõÚØäöã° Ē 

Organic Chemistry III 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮŢŢŤȮȮ 

SCCH 335 

ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 

Surface Chemistry and ColloidsȮȮ 

šȮ&š+ş+ţ' 

ĺĪėĴȮţšŠ  

SCCH 20/  

ŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

Physical Organic Chemistry 

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮţŤŠ 

SCCH 451 

ŏėĴňŀŋĨĽŅľĔĶĶĴ 

Industrial Chemistry 

š&š+ş+ţ' 

 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŦ 

ĺĪėĴȮţťť 

SCCH 466 

ŏĪėőĬőĸĵňĵŅĚ 

Rubber Technology 

š&š+ş+ţ' 

 

ĺĪėĴȮţťŦ 

SCCH 467 

ŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

Plastics Technology 

š&š+ş+ţ' 

 

 Ť,š,Ţ,šȮŏĮĸňŗĵĬėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŐĸŃŏĮĸňŗĵĬĺŇĝŅĭńĚėńĭĔƞŀĬȮőħĵĪňŗĶľńĽĺŇĝŅėĚŏħŇĴȮěŜŅĬĺĬȮŠȮĶŅĵĺŇĝŅȮħńĚĬňŘ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţşš 

SCCH 402 

ĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

Problem Solving in Chemistry 

šȮ&š+ş+ţ' 

 

 

Ť,š,Ţ,ŢȮŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŏėĴňȮěŜŅĬĺĬȮšȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĦ Šŧş 

SCMA 180 

ĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ 

Introduction to Statistics 

šȮ&š+ş+ţ' 

 

ĺĪėĦȮšťş 

SCMA 260 

ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮ 

Differential Equations 

šȮ&š+ş+ţ' 

 

 

Ť,š,Ţ,ţȮĵĔŏĸŇĔĶŅĵĺŇĝŅȮěŜŅĬĺĬȮŢȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮŢŧŠ 

SCCH 381 

ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĬńĔŏėĴň 

Mathematics for Chemists 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţšŦ 

SCCH 427 

ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭőĸľŃŀŇĬĪĶňĵƢŐĸŃőĸľŃŐĪĶĬĞŇĝńĬ 

Organometallic Chemistry of Transition Metals 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţŧš 

SCCH 482 

ŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

Statistical Thermodynamics 

šȮ&š+ş+ţ' 

 

 

Ť,š,Ţ,ŤȮŏĮƕħĶŅĵĺŇĝŅŒľĴƞȮěŜŅĬĺĬȮŠšȮĶŅĵĺŇĝŅȮħńĚĬňŘȮ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŧ 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮţşŢȮȮ 

SCCH 403   

ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĕńŘĬĽŌĚ 

Advanced NMR Spectroscopy  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţşţȮȮȮ 

SCCH 404   

ĔŅĶŏĸƞŅŏĶȮŊŗŀĚĶŅĺĪŅĚŏėĴň 

Storytelling in Chemistry 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţšŢȮȮ 

SCCH 423  

ŏėĴňŀŇĬĪĶňĵƢȮŐĸŃŏėĴňĞŌĮĶŅőĴŏĸĔŋĸ 

Organic and Supramolecular Chemistry 

šȮ(š+ş+ţ' 

 

ĺĪėĴȮţŢŧ  

SCCH 438  

ŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

Statistical Thermodynamics 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţţŤ   

SCCH 445  

ŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 

Bioinorganic Chemistry 

šȮ&š+ş+ţ' 

) 

ĺĪėĴȮţţťȮȮȮ 

SCCH 446   

ŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚĺńĽħŋĶŃħńĭĬŅőĬ 

Supramolecular Chemistry of Nanomaterials 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţţŦȮȮȮ 

SCCH 447  

ŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔĽĴńĵŒľĴƞ 

Modern Main Group Chemistry 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţţŧȮȮȮ 

SCCH 448   

ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵĽŅĶŀŇĬĪĶňĵȮƢőĸľŃ 

Catalysis by Organometallic Compounds 

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţťšȮȮȮ 

SCCH 462   

ĲƤĚĔƢĝńĬĬńĸıŀĸŇŏĴŀĶƢȮ 

Functional Polymers  

šȮ&š+ş+ţ' 

 

ĺĪėĴȮţŧşȮȮȮ 

SCCH 480   

ĶŃĭĭĔŅĶěńħĔŅĶĭĶŇľŅĶĚŅĬėŋĦĳŅı 

Quality Management System  

ŢȮ&Ţ+ş+ť' 

 

ĺĪėĴȮţŧŠȮȮȮ 

SCCH 481   

ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĪħĽŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

Quality Assurance in Laboratory Testing 

ŢȮ(Ţ+ş+ť' 

) 

ĺĪėĴȮţŧŨȮȮȮ 

SCCH 489   

ĽľĔŇěĻŉĔļŅĔńĭĔŅĶĪŜŅĚŅĬ 

Cooperative Work Education  

ťȮ&ş+Šŧ+ť' 

 

 
 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šţŨ 

Ť,ţ ĕŀĮƕħĶŅĵĺŇĝŅĪňŗœĴƞĴňĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŀĵƞŅĚĬƟŀĵȮŤȮĮƖȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅĶľńĽĺŇĝŅĔĸńĭĴŅŒĝƟŒľĴƞ 

 ěŜŅĬĺĬȮšȮĶŅĵĺŇĝŅȮħńĚĬňŘ  

 

ľĬƞĺĵĔŇĨȮ(Īķļġň+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ) 

ĺĪėĴȮŢŧŠ  

SCCH 381 

ėĦŇĨĻŅĽĨĶĽŜŅľĶńĭĬńĔŏėĴň 

Mathemetics for Chemists 

šȮ&š+ş+ţ' 

) 

ĺĪėĴȮţšŦ 

SCCH 427 

ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭőĸľŃŀŇĬĪĶňĵƢĕŀĚőĸľŃĪĶŅĬĞŇĝńĬ 

Organometallic Chemistry of Transition Metals 

šȮ&š+ş+ţ' 

 

 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤş 

ť, őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 

ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭőėĶĚĽĶƟŅĚŏħŇĴȮŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŧȮĕŀĚĽŜŅĬńĔĚŅĬ

ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮĮĶŅĔĢħńĚĬňŘȮ 

ľĴĺħĺŇĝŅ 

ĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭĮĶŇĠĠŅĨĶň
ĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢȮ
ı,Ļ,ȮšŤŤţ 
(ľĬƞĺĵĔŇĨ' 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň 
ĪŅĚĺŇĝŅĔŅĶ 
(ľĬƞĺĵĔŇĨ' 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 
ŐĭĭıŇĽŇģĺŇīŅĬ 
(ľĬƞĺĵĔŇĨ' 

ĔƞŀĬ 
ĮĶńĭĮĶŋĚ 

ľĸńĚ 
ĮĶńĭĮĶŋĚ 

ĔƞŀĬ 
ĮĶńĭĮĶŋĚ 

ľĸńĚ 
ĮĶńĭĮĶŋĚ 

Š'ȮľĴĺħĻŉĔļŅĪńŗĺœĮ 

œĴƞĬƟŀĵĔĺƞŅȮŢş 

Ţş Ţş Ţş Ţş 
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
- ĔĸŋƞĴĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢ 
- ĔĸŋƞĴĺŇĝŅĳŅļŅȮ 

Šť 
Ŧ 
Ũ 

+ 
-  
-  

Šť 
Ŧ 
Ũ 

+ 
-  
-  

ľĸńĔĽŌĨĶĔŜŅľĬħȮ 
- ĔĸŋƞĴĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢ 
- ĔĸŋƞĴĺŇĝŅĳŅļŅȮ 
- ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢ 
- ĔĸŋƞĴĺŇĝŅħĬĨĶňȮĔŇěĔĶĶĴıĸĻŉĔļŅȮŐĸŃĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕ 

Šţ 
ť# 
Ţ( 
Ť# 
# 

+ 
+ 
+ 
+ 
+ 

Šţ 
ť# 
Ţ( 
Ť# 
# 

+ 
+ 
+ 
+ 
+ 

+ȮĶŅĵĺŇĝŅȮĴĴĻĪȮŠşş 
-ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴĳŅļŅ 
-ȮĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠ # 

- 
- 

Ţ 
Ũ 

- 
- 

Ţ 
Ũ 

 Šŧ#  Šŧ# 
š'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅȮŧţȮȮ Ũş ŨŠ Ũţ ŨŤ 
   - ĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
   - ĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ                                                                     
   - ĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 šŨ 
ţŦ 
Šţ 

šŦ 
ţŦ 
ŠŦ 

šŨ 
ŤŤ 

   Šş((Ȯ 

šŦ 
ŤŤ 

   ŠŢ(( 
Ţ'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅȮťȮ ť ť* ť ť* 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ œĴƞĬƟŀĵĔĺƞŅȮŠšşȮ ŠšťȮ ŠšŦȮ ŠŢş ŠŢŠ 
ľĸńĔĽŌĨĶĔƞŀĬĮĶńĭĮĶŋĚ 
# ěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬŐĨƞĸŃľĴĺħŀŅěĨƞŅĚĔńĬœħƟȮŐĸŃĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏľĸƞŅĬňŘŒĝƟŐĪĬĔńĬœħƟȮŐĨƞĶĺĴŐĸƟĺĨƟŀĚœĴƞĬƟŀĵĔĺƞŅȮŠŠȮľĬƞĺĵĔŇĨȮĩƟŅěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĸĚ
ŏĶňĵĬŏĔŇĬľĬƞĺĵĔŇĨĭńĚėńĭĕńŘĬĨŗŜŅȮĽŅĴŅĶĩĬŜŅœĮĬńĭŏĮƦĬľĬƞĺĵĔŇĨĕŀĚľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňœħƟ 
* ĩƟŅěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĸĚŏĶňĵĬŒĬĔĸŋƞĴĺŇĝŅĳŅļŅŏĔŇĬľĬƞĺĵĔŇĨĳŅėĭńĚėńĭĕńŘĬĨŗŜŅȮĽŅĴŅĶĩĬŜŅœĮĬńĭŏĮƦĬľĬƞĺĵĔŇĨĕŀĚľĴĺħŏĸŊŀĔŏĽĶňœħƟ 
** ŏĮƦĬĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮ&œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňĔŅĶŒľƟįĸĔŅĶĻŉĔļŅŏĮƦĬȮQȮľĶŊŀȮS' 
 
ľĸńĔĽŌĨĶľĸńĚĮĶńĭĮĶŋĚ 
#ȮĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴ Literacy ŒĬĻĨĺĶĶļĪňŗȮšŠȮŒľƟėĶĭĪńŘĚȮť Literacies œħƟŐĔƞ MU Literacy, Health Literacy, Science and 
Environment Literacy, Intercultural & Global Awareness Literacy, Civic Literacy, Finance and Management Literacy 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŠ 

ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮŠŧȮľĬƞĺĵĔŇĨȮőħĵěŜŅĬĺĬľĬƞĺĵĔŇĨŀŅěŏĮĸňŗĵĬŐĮĸĚĨŅĴĶŅĵĺŇĝŅĪňŗŏĸŊŀĔŏĶňĵĬȮőħĵľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĶňĵĬĔĸŋƞĴĺŇĝŅĳŅļŅŀńĚĔķļŒĬĔĸŋƞĴȮ

Intercultural & Global Awareness LiteracyȮœĴƞĬƟŀĵĔĺƞŅȮŢȮľĬƞĺĵĔŇĨ 

*ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮľĶŊŀŒĬľĴĺħĺŇĝŅŏĜıŅŃĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅȮĨŅĴĪňŗĽŅĴŅĶĩěńħħŜŅŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĽŜŅľĶńĭįŌƟĪňŗŏĕƟŅĻŉĔļŅŒĬőėĶĚĔŅĶȮţ)ŠȮ8ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&B,Sc,'ȮůȮ
ľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨȮ&M,M,'ȮĽŅĕŅĔŅĶěńħĔŅĶīŋĶĔŇěȮŀŅěŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĴľŅĭńĦĤŇĨĕŀĚĺŇĪĵŅĸńĵĔŅĶěńħĔŅĶ 
((ȮŏĮƦĬĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨȮ(œĴƞĬńĭľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĪňŗĴňĔŅĶŒľƟįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU)  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤš 

Ŧ. ȮĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭĔńĭľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤťŠȮĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťťȮĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

Š,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ   Ţş Ţş Ţş Ţş 
 

Š,ŠȮĶŅĵĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶ

ıńĥĬŅĴĬŋļĵƢ 

MUGE 100 General Education 

for Human Development 

  ŢȮ&Ţ+ş+ť' 

1 (3-0-6) 
 

ŢȮ&Ţ+ş+ť' 

1 (3-0-6) 
 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĴĴĻĪȮŠşŠȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶ

ıńĥĬŅĴĬŋļĵƢ 

MUGE 101 General Education 

for Human Development 

šȮ&Š+š+Ţ' 

2 (1-2-3) 
 

šȮ&Š+š+Ţ' 

2 (1-2-3) 
 

  
ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĴĴĻĪȮŠşšȮĽńĚėĴĻŉĔļŅŏıŊŗŀĔŅĶ

ıńĥĬŅĴĬŋļĵƢ 

MUGE 102 Social Studies for 

Human Development 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

  
ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĴĴĻĪȮŠşŢȮĻŇĸĮĺŇĪĵŅĔŅĶŏıŊŗŀĔŅĶ

ıńĥĬŅĴĬŋļĵƢ 

MUGE 103 Art and Science for 

Human Development 

šȮ&Š+š+Ţ' 

2 (1-2-3) 

šȮ&Š+š+Ţ' 

2 (1-2-3) 

  
ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳĪȮŠşşȮĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵ

ŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

LATH 100 Art of Using Thai 

Language in Communication 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ėĚŏħŇĴ 

ĻĻĳŀȮŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠ 

LAEN 103 English Level 1 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ėĚŏħŇĴ 

ĻĻĳŀȮŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš ŢȮ&š+š+Ť' ŢȮ&š+š+Ť' ŢȮ&š+š+Ť' ŢȮ&š+š+Ť' ėĚŏħŇĴ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŢ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

LAEN 104 English Level 2 3 (2-2-5) 3 (2-2-5) 3 (2-2-5) 3 (2-2-5) 

ĻĻĳŀȮŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ 

LAEN 105 English Level 3 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ėĚŏħŇĴ 

ĻĻĳŀȮŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ 

LAEN 106 English Level 4 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

3 (2-2-5) 

ėĚŏħŇĴ 

ĻĻĻĻȮŠşŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶ

ĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı 

LALA 107 Professional English 

for Business Communication 

  ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĻĻȮŠşŧ ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶ

ĪŜŅĽŜŅĶĺě 

LALA 108 English for Conducting 

Surveys 

  ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĻĻȮŠşŨ ĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃ

ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸȮ 

LALA 109 English for Digital 

Communication Skills 

  ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

Š,šȮĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮěŜŅĬĺĬȮŠŧȮľĬƞĺĵĔŇĨ  

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴȮLiteracy ŒĬĻĨĺĶĶļĪňŗȮšŠȮœĴƞĬƟŀĵĔĺƞŅȮŠŧȮľĬƞĺĵĔŇĨȮ 

őħĵľĸńĔĽŌĨĶĔŜŅľĬħŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮInter Cultural & Global Awareness Literacy ĔĸŋƞĴĺŇĝŅĳŅļŅȮŀĵƞŅĚĬƟŀĵȮŢȮľĬƞĺĵĔŇĨ 

ĻĻĻĻȮŠŦŧ ıŋĪīĴĦĤĸĻŉĔļŅ 

LALA 178 Phutthamonthon 

Studies 

  šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĳĔĪıȮŠşŠ ĽĴŋĬœıĶŒĬ

ĝňĺŇĨĮĶŃěŜŅĺńĬ 

PYGE 101 Herbs in Daily Life 

  šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤţ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĶĴĺĜȮŠşŠ ĔŅĶĮģĴıĵŅĭŅĸŐĸŃ

ħŌŐĸįŌƟŏěŖĭĮƙĺĵĜŋĔŏĜŇĬĕńŘĬĨƟĬ 

RAER 101 First Aid and Basic 

Emergency Care 

  šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĔĻĪ ŠťŠ ĸňĸŅĻŏıŊŗŀĽŋĕĳŅı 

SPGE 161 Social Dance for 

Health 

  š &Š-š-Ţ' 

2 (1-2-3) 

š &Š-š-Ţ' 

2 (1-2-3) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĔĻĪ ŠťŤ ŐŀőĶĭŇĔŏıŊŗŀĽŋĕĳŅı 

SPGE 165 Aerobic for Health 

  š &Š-š-Ţ' 

2 (1-2-3) 

š &Š-š-Ţ' 

2 (1-2-3) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ħĻħĬȮŠşŦȮĳŅıĵĬĨĶƢĺŇěńĔļƢ   

MSMS 107 Film Appreciation 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ħĻĽĺȮŠşŠȮħĬĨĶňĺŇěńĔļƢ 

MSID 101 Music Appreciation 

šȮ&Š+š+Ţ' 

2 (2-1-3) 

šȮ&Š+š+Ţ' 

2 (2-1-3) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽŜŅľĶńĭ

īŋĶĔŇěĕĬŅħŏĸŖĔ 

SHED 133ȮMarketeer for a Small 

BusinessȮ 

  šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠşŠȮĮĶńĝĠŅĕńŘĬŐĬŃĬŜŅ 

SHHU 101 Introduction to 

Philosophy 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠşšȮĻŅĽĬŅŏĮĶňĵĭŏĪňĵĭ 

SHHU 102 Comparative 

Religions 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŤ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĽĴĴĬȮŠşŢȮĻŇĸĮĺŇěńĔļƢ  

SHHU 103 Arts Appreciation 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠŠşȮĴĬŋļĵƢĔńĭĺńĥĬīĶĶĴ 

SHHU 110 Man and Culture 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠŠţȮĚŅĬŐĸŃĝňĺŇĨ 

SHHU 114 Work and Life 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠšŤȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

SHHU 125 Professional Code of 

Ethics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠŤŢ ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

SHHU 153 Professional Code of 

Ethics 

  š &Š-š-Ţ' 

2 (1-2-3) 

š &Š-š-Ţ' 

2 (1-2-3) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĴĬȮŠťŠ ıĸĺńĨĕŀĚĔĸŋƞĴŐĸŃĔŅĶ

ĪŜŅĚŅĬŏĮƦĬĪňĴ 

SHHU 161 Group Dynamics and 

Teamwork 

  š &š-ş-ţ' 

 

0Ȯ&0+.+2' 

š &š-ş-ţ' 

 

0Ȯ&0+.+2' 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠşšȮŏĝŇĚĺŇıŅĔļƢĽńĚėĴœĪĵĶƞĺĴ

ĽĴńĵ 

SHSS 102 Critical Review of 

Contemporary Thai Society 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠşŢȮĴĬŋļĵƢŐĸŃĽńĚėĴ 

SHSS 103 Man and Society 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤť 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĽĴĽėȮŠšŢ ĔŅĶĨńħĽŇĬŒěĪŅĚĔŅĶ

ĭĶŇľŅĶĽŜŅľĶńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ

ĵŋėħŇěŇĪńĸ  

SHSS 123 Decision Making in 

Management for 

Entrepreneurship in the Digital 

Age 

  šȮ&š+ş+ţ' 

 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠŢşȮľĸńĔŏĻĶļģĻŅĽĨĶƢ 

SHSS Principles of Economics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠţşȮěŇĨĺŇĪĵŅĪńŗĺœĮ 

SHSS 140 General Psychology 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠţšȮěŇĨĺŇĪĵŅĽńĚėĴ 

SHSS 142 Social Psychology 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠťşȮľĸńĔĔŅĶĭĶŇľŅĶ 

SHSS 160 Principles of 

Administration 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĽĴĽėȮŠŨŢ ĬĺńĨĔĶĶĴŏıŊŗŀ

ĽŇŗĚŐĺħĸƟŀĴ 

SHSS 193 Innovation for Better 

Environment 

  

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮŠŢťȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬ

ŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ 

LAEN 136 Critical Reading Skills 

and Strategies 

  

ŢȮ&Ţ+ş+ť' 

 

1Ȯ&1+.+4' 

ŢȮ&Ţ+ş+ť' 

 

1Ȯ&1+.+4' 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŦ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĻĻĳŀȮššš ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬ

ĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

LAEN 222 Effective 

Presentations in English 

  

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮššŢȮĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶ

ĨŅĴĽĩŅĬĔŅĶĦƢ 

LAEN 223 Situation-Based 

Communicative English 

  

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ŏıŇŗĴĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮšťšȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏıŊŗŀ

ĔŅĶĽŊŗŀĽŅĶ 

LAEN 262 Listening and 

Speaking for Communication 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮšťŤȮĪńĔļŃŐĸŃŏĪėĬŇėĔŅĶ

ŀƞŅĬŏĝŇĚĺŇěŅĶĦƢ 

LAEN 265 Critical Reading Skills 

and Strategies 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ėĚŏħŇĴ 

ĻĻĳŀȮšŦŠȮĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĪŜŅĚŅĬ

ŐĸŃĔŅĶĻŉĔļŅĳŅļŅŀńĚĔķļ 

LAEN 271 Writing for Work and 

Study  

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

  
ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮŢŢŧȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬ

ĳŅļŅŀńĚĔķļŀĵƞŅĚœħƟįĸ 

LAEN 338 Effective 

Presentations in English 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĻĻĳŀȮŢţŠȮĳŅļŅŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶ

ĨŅĴĽĩŅĬĔŅĶĦƢ 

LAEN 341 Situation-Based 

Communicative English 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

šȮ&Š+š+Ţ' 

 

2 (1-2-3) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŧ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĪĽėıȮŠŤŤȮĔŅĶĮĶŃĵŋĔĨƢĚŅĬ

ėŀĴıŇĺŏĨŀĶƢ 

ITCS 155 Computer Applications 

ŢȮ&š+š+Ť' 

 

3 (2-2-5) 

ŢȮ&š+š+Ť' 

 

3 (2-2-5) 

  
ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĻĪȮšŧş ĽĬŋĔĔńĭĔŅĶĕĵŅĵıńĬīŋƢ

ıŊĝ 

SCGE 06.ȮEnjoyable Plant 

Propagation 

  šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ÿßõćâäóãèõËóëČóìäòÛÂóä

ÉòÕÂóäÿäöãÚÂóäëîÚĂÚ

ìæòÂëúÖäÿÅâö 

ĺĪĻĪȮŠŠş ŏėĴňĔńĭĺŇĩňĝňĺŇĨĵŋėŒľĴƞ 

SCGE 110 Chemistry and 

Modern Lifestyle 

  šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ÿßõćâäóãèõËóëČóìäòÛÂóä

ÉòÕÂóäÿäöãÚÂóäëîÚĂÚ

ìæòÂëúÖäÿÅâö 

ĺĪĻĪȮŠŠŠ ĻŅĽĨĶƢĔŅĶĪŜŅŀŅľŅĶ

őĴŏĸĔŋĸ 

SCGE 11/ Molecular 

Gastronomy 

  ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ÿßõćâäóãèõËóëČóìäòÛÂóä

ÉòÕÂóäÿäöãÚÂóäëîÚĂÚ

ìæòÂëúÖäÿÅâö 

ĺĪĻĪȮŠŠšȮŏėĸŖħĸńĭŒĬĔŅĶŏĶŇŗĴŏĮƦĬ

įŌƟĮĶŃĔŀĭĔŅĶ 

SCGE 112 The Secret Source to 

Become an Entrepreneur 

  šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ÿßõćâäóãèõËóëČóìäòÛÂóä

ÉòÕÂóäÿäöãÚÂóäëîÚĂÚ

ìæòÂëúÖäÿÅâö 

ĺĪĻĪȮŠŠŢȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň

ŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

SCGE 113 Chemical Safety and 

Waste Management 

  
šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĮĶńĭľĴĺħĺŇĝŅěŅĔľĴĺħ

ĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭŐĸŃ

ŏĮĸňŗĵĬĶľńĽŏĮƦĬľĴĺħĺŇĝŅ

ĻŉĔļŅĪńŗĺœĮȮĔĸŋƞĴĺŇĝŅ

ĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢ 

ĺĪıķȮšŧŤȮıŊĝŐĸŃĴĬŋļĵƢ 

SCPL 285 Plant and People 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŤŨ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺĪıķȮšŨŠȮĬŇĪńĻĬƢĺŇĪĵŅĻŅĽĨĶƢ 

SCPL 291 Scientific Illustration 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĲĽȮŠŦŢȮŐĬĺėŇħĬŅőĬŏĪėőĬőĸĵň 

SCPY 173 Concept in 

Nanotechnology 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĲĽȮšŤšȮĺŇĪĵŅĻŅĽĨĶƢĪƟŀĚĩŇŗĬ 

SCPY 252 Local Science 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĲĽȮšŤŤȮĺŇĪĵŅĻŅĽĨĶƢĕŀĚħĬĨĶň 

SCPY 255 The Science of Music 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĲĽȮšťŠȮħŅĶŅĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

SCPY 261 Introduction to 

Astronomy 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

ĺĪĲĽȮšŧşȮīĶĦňĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 

SCPY 280 Geoscience and the 

Environment 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

  ĨńħĶŅĵĺŇĝŅĽŜŅľĶńĭĔŅĶ

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ľĸńĔĽŌĨĶŏėĴň 

š,ȮľĴĺħĺŇĝŅŏĜıŅŃ 

š,ŠȮĺŇĝŅŐĔĬ 

ĺĪėĦȮŠŠŧȮŐėĸėŌĸńĽ 

SCMA 118 Calculus 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĦȮŠťŧȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

SCMA 168 Ordinary Differential 

Equations 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĦȮŠŧşȮĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ  

SCMA 180 Introduction to 

Statistics  

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  
ĮĶńĭľĴĺħĺŇĝŅěŅĔľĴĺħ

ĺŇĝŅŏĜıŅŃȮĺŇĝŅŐĔĬȮŏĮƦĬ

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťş 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺĪėĴȮŠşŢȮŏėĴňĪńŗĺœĮȮŠ 

SCCH 103 General Chemistry I 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĴȮŠşţȮŏėĴňĪńŗĺœĮȮš 

SCCH 104 General Chemistry II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĴȮŠşŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

SCCH 107 General Chemistry 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪĝĺȮŠşšȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮ

Š 

SCBI 102 Biology Laboratory I 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪĝĺȮŠşţȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮ

š 

SCBI 104 Biology Laboratory II 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪĝĺȮŠšŠȮĝňĺĺŇĪĵŅĪńŗĺœĮȮŠ 

SCBI 121 General Biology I 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪĝĺȮŠššȮĝňĺĺŇĪĵŅĪńŗĺœĮȮš 

SCBI 122 General Biology II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪĲĽȮŠŤŦȮĲƕĽŇĔĽƢȮŠ 

SCPY 157 Physics I 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪĲĽȮŠŤŧȮĲƕĽŇĔĽƢȮš 

SCPY 158 Physics II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪĲĽȮŠŨŠȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬ 

SCPY 191 Introductory Physics 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

š,šȮĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭ 

ĺĪėĴȮšşŠȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň

ŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵ 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

  
ĮĶńĭľĴĺħĺŇĝŅěŅĔľĴĺħ

ĺŇĝŅŏĜıŅŃħƟŅĬĭńĚėńĭȮŏĮƦĬ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŏĮƦĬľĴĺħ



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťŠ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 201 Chemical Safety and 

Waste Management 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĔĸŋƞĴĺŇĝŅ

ĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢ 

ĺĪėĴȮšşšȮĪńĔļŃĽŜŅėńĠĕŀĚĬńĔŏėĴň 

SCCH 202 Essential Skills for 

Chemists 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮšşŢȮĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃȮ

ĽŏĮĔőĪĶŏĴĪĶň 

SCCH 203 Spectroscopy and 

Spectrometry 

  
ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮšŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠ 

SCCH 211 Analytical Chemistry I 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮšŠŦȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

SCCH 217 Analytical Chemistry 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪėĴȮššŢȮŏėĴňŀŇĬĪĶňĵƢȮŠ 

SCCH 223 Organic Chemistry I 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮššţȮŏėĴňŀŇĬĪĶňĵƢȮš 

SCCH 224 Organic Chemistry II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĴȮššŤȮĽŏĮĔőĪĶĽőĔĮƖ 

SCCH 225 Spectroscopy 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

  
ĵĔŏĸŇĔ 

ĺĪėĴȮšŢŠȮěĸĬĻŅĽĨĶƢŏėĴň  

SCCH 231 Chemical Kinetics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮšŢšȮŏėĴňėĺŀĬĨńĴ  

SCCH 232 Quantum Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮšŢŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ  

SCCH 239 Physical Chemistry 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪėĴȮšţŠȮŏėĴňŀĬŇĬĪĶňĵƢȮŠ   ŢȮ&Ţ+ş+ť' ŢȮ&Ţ+ş+ť' ŢȮ&Ţ+ş+ť' ŢȮ&Ţ+ş+ť' ėĚŏħŇĴ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťš 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 241 Inorganic Chemistry I 3 (3-0-6) 3 (3-0-6) 3 (3-0-6) 3 (3-0-6) 

ĺĪėĴȮŢŠŠȮŏėĴňĺŇŏėĶŅŃľƢȮš 

SCCH 311 Analytical Chemistry II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮŢŠŦȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵ

ŏėĶŊŗŀĚĴŊŀ 

SCCH 317 Instrumental Analysis 

Laboratory 

šȮ&ş+ť+š' 

 

2 (0-6-2) 

šȮ&ş+ť+š' 

 

2 (0-6-2) 

šȮ&ş+ť+š' 

 

2 (0-6-2) 

šȮ&ş+ť+š' 

 

2 (0-6-2) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮŢšŨȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 

SCCH 329 Organic Chemistry 

Laboratory 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

ėĚŏħŇĴ 

ĺĪėĴȮŢŢŠȮĽĴħŋĸŐĸŃŏĪŀĶƢőĴ

œħĬŅĴŇĔĽƢ 

SCCH 331 Equilibria and 

Thermodynamics 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮŢţŠȮŏėĴňŀĬŇĬĪĶňĵƢȮš 

SCCH 341 Inorganic Chemistry II 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĴȮŢţŧȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

SCCH 348 Inorganic Chemistry 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮŢťŠȮıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ  

SCCH 361 Introduction to 

Polymer 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪėĴȮŢťŧȮĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢ

ŏĭŊŘŀĚĨƟĬ 

SCCH 368 Introductory Polymer 

Laboratory 

ŠȮ&ş+Ţ+Š' 

 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪėĴȮţŨţȮőėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚ

ŏėĴň 

 
ţȮ&ş+Šš+ţ' 

4 (0-12-4) 

 
ţȮ&ş+Šš+ţ' 

4 (0-12-4) 

ėĚŏħŇĴ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťŢ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 494 Special Project in 

Chemistry  

ĺĪėĴȮţŨŤȮĽńĴĴĬŅĪŅĚŏėĴň 

SCCH 495 Seminar in Chemistry 

ŠȮ&Š+ş+š' 

1 (1-0-2) 

ŠȮ&Š+ş+š' 

1 (1-0-2) 

ŠȮ&Š+ş+š' 

1 (1-0-2) 

ŠȮ&Š+ş+š' 

1 (1-0-2) 

ėĚŏħŇĴ 

ĺĪėĴȮţŨŦȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮŠ 

SCCH 497 Project in Chemistry I 

šȮ&ş+ť+š' 

2 (0-6-2) 

 
šȮ&ş+ť+š' 

2 (0-6-2) 

 
ėĚŏħŇĴ 

ĺĪėĴȮţŨŨȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň 

SCCH 499 Undergraduate Thesis 

 
ťȮ&ş+Šŧ+ť' 

6 (0-18-6) 

 
ťȮ&ş+Šŧ+ť' 

6 (0-18-6) 

ėĚŏħŇĴ 

ĺĪĝėȮšşŢȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 

SCBC 203 Basic Biochemistry 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ėĚŏħŇĴ 

ĺĪĝėȮšşţȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴň

ŏĭŊŘŀĚĨƟĬ 

SCBC 204 Basic Biochemistry 

Laboratory 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

š,ŢȮĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 
     

ĺĪėĦȮŠŧşȮĽĩŇĨŇĕńŘĬŐĬŃĬŜŅ  

SCMA 180 Introduction to 

Statistics 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĮĶńĭľĴĺħĺŇĝŅěŅĔľĴĺħ

ĺŇĝŅŏĜıŅŃȮĺŇĝŅŐĔĬȮŏĮƦĬ

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬŏĸŊŀĔ 

ĺĪėĦȮšťşȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  

SCMA 260 Differential Equations 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮŢŠŤȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶ

ĺŇŏėĶŅŃľƢŐĬĺŒľĴƞ 

SCCH 315 Trends in Analytical 

Science 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮŢšŢȮŏėĴňŀŇĬĪĶňĵƢȮŢ 

SCCH 323 Organic Chemistry III 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

3 (3-0-6) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮŢŢŤȮŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťţ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 335 Surface Chemistry 

and Colloids 

ĺĪėĴȮŢŧŠȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĬńĔ

ŏėĴň 

SCCH 381 Mathematics for 

Chemists 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  
ĵĔŏĸŇĔ 

ĺĪėĴȮţşšȮĔŅĶŐĔƟĮƤĠľŅŒĬŏėĴň 

SCCH 402 Problem Solving in 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ŏĮĸňŗĵĬŐĮĸĚĶŅĵĺŇĝŅĭńĚėńĭ

ĔƞŀĬȮŐĸŃĮĶńĭėŜŅŀīŇĭŅĵ

ĶŅĵĺŇĝŅ 

ĺĪėĴȮţşŢȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶ

őĞŐĬĬĞƢĕńŘĬĽŌĚ 

SCCH 403 Advanced NMR 

Spectroscopy 

  
šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţşţȮĔŅĶŏĸƞŅŏĶŊŀĚĶŅĺĪŅĚŏėĴň 

SCCH 404 Storytelling in 

Chemistry 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŠšȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴň

ĺŇŏėĶŅŃľƢȮŠ 

SCCH 412 Special Topics in 

Analytical Chemistry I 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŠŢȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴň

ĺŇŏėĶŅŃľƢȮš 

SCCH 413 Special Topics in 

Analytical Chemistry II 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŠţȮŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

SCCH 414 Environmental 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŠťȮľĸńĔĔŅĶĴŅĨĶĺŇĪĵŅ šȮ&š+ş+ţ' šȮ&š+ş+ţ' šȮ&š+ş+ţ' šȮ&š+ş+ţ' ėĚŏħŇĴ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťŤ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 416 Principles of 

Metrology 

2 (2-0-4) 2 (2-0-4) 2 (2-0-4) 2 (2-0-4) 

ĺĪėĴȮţšşȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴň

ŀŇĬĪĶňĵƢ  

SCCH 420 Special Topics in 

Organic Chemistry  

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšŠȮŏėĴňŀŇĬĪĶňĵƢŏĝŇĚĲƕĽŇĔĽƢ 

SCCH 421 Physical Organic 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĺĪėĴȮţššȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴň

ŀŇĬĪĶňĵƢ 

SCCH 422 Organic Synthesis 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšŢȮŏėĴňŀŇĬĪĶňĵƢȮŐĸŃŏėĴň

ĞŌĮĶŅőĴŏĸĔŋĸ 

SCCH 423 Organic and 

Supramolecular Chemistry 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţšţȮŏėĴňĕŀĚĽŅĶīĶĶĴĝŅĨŇ 

SCCH 424 Natural Product 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšŤȮŏėĴňĝňĺŀŇĬĪĶňĵƢ 

SCCH 425 Bioorganic Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšťȮĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴň

ŀŇĬĪĶňĵƢ 

SCCH 426 Organic Reaction 

Mechanisms 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšŦȮŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭ

őĸľŃŀŇĬĪĶňĵƢĕŀĚőĸľŃŐĪĶĬĞŇĝńĬ 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  
ĵĔŏĸŇĔ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťť 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 427 Organometallic 

Chemistry of Transition Metals 

ĺĪėĴȮţšŧȮŏėĴňĕŀĚĵŅ 

SCCH 428 Medicinal Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţšŨȮľńĺĕƟŀıŇŏĻļĪŅĚŏėĴň

ŀŇĬĪĶňĵƢȮš 

SCCH 429 Special Topics in 

Organic  

Chemistry II 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŢŤȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŏĝŇĚ

ĲƕĽŇĔĽƢȮŠ 

SCCH 435 Special Topics in 

Physical  

Chemistry I 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŢŦȮĪķļġňĪŅĚœĲĲƚŅŏėĴň 

SCCH 437 Principles of 

Electrochemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŢŧȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

SCCH 438 Statistical 

Thermodynamics 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŢŨȮŏėĴňŏĝŇĚėŜŅĬĺĦ 

SCCH 439 Computational 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţţŢȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪ

ĶňĵƢȮŠ 

SCCH 443 Special Topics in 

Inorganic Chemistry I 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ėĚŏħŇĴ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťŦ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺĪėĴȮţţţȮľńĺĕƟŀıŇŏĻļŒĬŏėĴňŀĬŇĬĪ

ĶňĵƢȮš 

SCCH 444 Special Topics in 

Inorganic Chemistry II 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţţŤȮŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 

SCCH 445 Bioinorganic 

Chemistry 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţţťȮŏėĴňĞŋĮĶŅőĴŏĸĔŋĸĕŀĚ

ĺńĽħŋĶŃħńĭĬŅőĬ 

SCCH 446 Supramolecular 

Chemistry of Nanomaterials 

  
šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţţŦȮŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔ

ĽĴńĵŒľĴƞ 

SCCH 447 Modern Main Group 

Chemistry 

  
šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţţŧȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňħƟĺĵ

ĽŅĶŀŇĬĪĶňĵőĸľŃ 

SCCH 448 Catalysis by 

Organometallic Compounds 

  
šȮ&š+ş+ţ' 

 

2 (2-0-4) 

šȮ&š+ş+ţ' 

 

2 (2-0-4) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŤŠȮŏėĴňŀŋĨĽŅľĔĶĶĴ 

SCCH 451 Industrial Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' FE 

2 (2-0-4) FE 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4)  

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŐĸŃ

œĴƞĬńĭŏĮƦĬĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶň

ĽŜŅľĶńĭľĸńĔĽŌĨĶıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţťŠȮŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ 

SCCH 461 Polymer Materials 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' FE 

2 (2-0-4) FE 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4) 

œĴƞĬńĭŏĮƦĬĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶň

ĽŜŅľĶńĭľĸńĔĽŌĨĶıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţťš  ĲƤĚĔƢĝńĬĬńĸıŀĸŇŏĴŀĶƢ 

SCCH 462 Functional Polymers 

  
šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4)  

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šťŧ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺĪėĴȮţťťȮŏĪėőĬőĸĵňĵŅĚ 

SCCH 466 Rubber Technology 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' FE 

2 (2-0-4) FE 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4)  

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŐĸŃ

œĴƞĬńĭŏĮƦĬĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶň

ĽŜŅľĶńĭľĸńĔĽŌĨĶıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţťŦȮŏĪėőĬőĸĵňıĸŅĽĨŇĔ 

SCCH 467 Plastics Technology 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' FE 

2 (2-0-4) FE 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4) 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŐĸŃ

œĴƞĬńĭŏĮƦĬĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶň

ĽŜŅľĶńĭľĸńĔĽŌĨĶıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţŦŠȮĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

SCCH 471 Introduction to 

Materials Science 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' FE 

2 (2-0-4) FE 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ'  

2 (2-0-4)  

œĴƞĬńĭŏĮƦĬĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶň

ĽŜŅľĶńĭľĸńĔĽŌĨĶıŇĽŇģĺŇīŅĬ 

ĺĪėĴȮţŧşȮĶŃĭĭĔŅĶěńħĔŅĶ

ĭĶŇľŅĶĚŅĬėŋĦĳŅı 

SCCH 480 Quality Management 

System 

  
ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŧŠȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶ

ĪħĽŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

SCCH 481 Quality Assurance in 

Laboratory Testing 

  
ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ŢȮ&Ţ+ş+ť' 

 

3 (3-0-6) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŧšȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 

SCCH 482 Statistical 

Thermodynamics 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

  
ĵĔŏĸŇĔ 

ĺĪėĴȮţŧŨȮĽľĔŇěĻŉĔļŅ 

SCCH 489 Co-operative 

Education 

  
ťȮ&ş+Šŧ+ť' 

6 (0-18-6) 

ťȮ&ş+Šŧ+ť' 

6 (0-18-6) 

ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

ĺĪėĴȮţŨşȮĔŅĶĻŉĔļŅŀŇĽĶŃĪŅĚŏėĴň 

SCCH 490 Independent Study in 

Chemistry 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 

ĺĪėĴȮţŨŠȮľńĺĕƟŀėńħĽĶĶŒĬŏėĴň šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

šȮ&š+ş+ţ' 

2 (2-0-4) 

ėĚŏħŇĴ 
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šťŨ 

ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťŠ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤťť 

ľĴŅĵŏľĨŋ 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭıŇĽŇģ

ĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶ 

(ľĬƞĺĵĔŇĨ' 

ĺŇĝŅĔŅĶŐĭĭ

ıŇĽŇģĺŇīŅĬ 

(ľĬƞĺĵĔŇĨ' 

SCCH 491 Selected Topics in 

Chemistry 

ĺĪėĴȮţŨŧȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš 

SCCH 498 Project in Chemistry II 

ţȮ&ş+Šš+ţ' 

4 (0-12-4) 

 
ţȮ&ş+Šš+ţ' 

4 (0-12-4) 

 
ėĚŏħŇĴ 

 

ĺĪėĴȮţŤŧȮĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

SCCH 458 Industrial Visits 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ŠȮ&ş+Ţ+Š' 

1 (0-3-1) 

ėĚŏħŇĴ 

ĺĪėĴȮţŤŨȮİƗĔĚŅĬĳŅėŀŋĨĽŅľĔĶĶĴ 

SCCH 459 Industrial Training 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

šȮ&ş+ť+š' 

2 (0-6-2) 

ėĚŏħŇĴ 

Ţ,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň  ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮťȮľĬƞĺĵĔŇĨ 

# ľĶŊŀĔĸŋƞĴĺŇĝŅŀŊŗĬŕ  ľĶŊŀȮĔĸŋƞĴĺŇĝŅŒĬľĴĺħĻŉĔļŅĪńŗĺœĮȮĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬĴŅĔĔĺƞŅěŜŅĬĺĬľĬƞĺĵĔŇĨĕńŘĬĨŗŜŅĪňŗĔŜŅľĬħœĺƟ 
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ĳŅėįĬĺĔȮť 

 

ĶŅĵĸŃŏŀňĵħŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  ŐĸŃŀŅěŅĶĵƢıŇŏĻļ 
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šŦŠ 

ĳŅėįĬĺĔĶŅĵĸŃŏŀňĵħŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢıŇŏĻļ 

 

Ĕ, ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗȮŠȮ 
Š, ĝŊŗŀ+ĬŅĴĽĔŋĸȮ  ĬŅĚĔńĸĵŅĦňȮĽŇĶŇĽŇĚľȮħĶ, 

 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ
ĬŅĴ 

ĺŋĥŇ
ĔŅĶĻŉĔļŅ
ĽŌĚĽŋħ 

ľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ ěĭĔŅĶĻŉĔļŅěŅĔĽĩŅĭńĬ ı,Ļ, 

ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢȮ
ħĶ, 

ĬŅĚĔńĸĵŅĦňȮ
ĽŇĶŇĽŇĚľ 

Į,ŏŀĔ Ph.D. Polymer 
Technology 

Brunel University / UK šŤŢŧ 

  Į,ĨĶň ĺĪ,ĭ, ŏėĴňŀŋĨĽŅľĔĶĶĴ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 

šŤŢš 

 
š, įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĚŅĬĽĶƟŅĚĽĶĶėƢ 

Īňŗ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗ
ěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞ
įĸĚŅĬ 

ľńĺĕƟŀ ėƞŅĬŘŜŅľĬńĔ 

Š ĮĶŇĠĠŅŏŀĔ Kajornprai, T., Suttiruengwong, S., Sirisinha, K., 
Manipulating Crystallization for Simultaneous 
Improvement of Impact Strength and Heat 
Resistance of Plasticized Poly(L-Lactic Acid) and 
Poly(Butylene Succinate) Blends. Polymers, 13 
(2021), 3066. 

Šš Š šŤťţ 

š ĮĶŇĠĠŅŏŀĔ Sirisinha, K. and Samana, K., Improvement of melt 
stability and degradation efficiency of poly (lactic 
acid) by using phosphite, J. Appl. Polym. Sci., 138 
(2021), 49951. 

Šš Š šŤťţ 



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŦš 

Ţ ĮĶŇĠĠŅŏŀĔ Kajornprai, T. and Sirisinha, K., Effect of thermal 
annealing on crystal evolution and multiple 
melting behaviors of molded poly(L-lactic acid) 
and poly(butylene succinate) blends upon 
heating investigated by TMDSC, J. Therm. Anal. 
Calorim., 2021, DOI: 10.1007/s10973-021-10629-1. 

Šš Š šŤťţ 

  



 
ĶŃħńĭĮĶŇĠĠŅȮȮȮgȮĨĶňȮȮ cȮőĪȮȮȮcȮŏŀĔȮ       ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
Ĵėŀ,šȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň      ĳŅėĺŇĝŅŏėĴňȮ 

šŦŢ 

Ţ,ȮȮĚŅĬĺŇěńĵĪňŗĽĬŒěȮľĶŊŀĴňėĺŅĴĝŜŅĬŅĠĔŅĶȮȮ 
Š'ȮȮPc_argtcȮcvrpsqgmlȮmdȮnmjwkcpq 
š'ȮȮQrpsarspcȮ_lbȮnpmncprgcqȮmdȮnmjwmjcƱlȮ`jclbqȮ_lbȮamknmqgrcq 
Ţ'ȮȮ@gm`_qcbȮnmjwkcpq+npmacqqgleȮ_lbȮkmbgƱa_rgml 
 

ţ,ȮȮĳŅĶŃĚŅĬĽŀĬ 
ȮȮţ,ŠȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ  

Īňŗ 
ĶľńĽĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ĝŊŗŀĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨ  
&Īķļġň+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

Š ĺĪėĴȮŢťŧ ĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ ŠȮ(ş+Ţ+Š' 
š ĺĪėĴȮţťŠ ŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ šȮ&š+ş+ţ' 
Ţ ĺĪėĴȮţťŤ ŏĪėőĬőĸĵňıĸŅĽĨŇĔ šȮ&š+ş+ţ' 
ţ ĺĪėĴȮţŨţ őėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň ţȮ&ş+Šš+ţ' 
Ť ĺĪėĴȮţŨŦ őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮŠ šȮ&ş+ť+š' 
ť ĺĪėĴȮţŨŧ őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš ţȮ&ş+Šš+ţ' 
Ŧ ĺĪėĴȮţŨŨ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň ťȮ&ş+Šŧ+ť' 

 
ȮȮţ,šȮȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮĶŃĔŀĭħƟĺĵ 

Īňŗ 
ĶľńĽĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ĝŊŗŀĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨ  
&Īķļġň+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

Š ĺĪėĴȮŢťŧ ĮĢŇĭńĨŇĔŅĶıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ ŠȮ(ş+Ţ+Š) 
š ĺĪėĴȮţťŠ ŏėĴňĺńĽħŋıŀĸŇŏĴŀĶƢ šȮ&š+ş+ţ' 
Ţ ĺĪėĴȮţťŦ ŏĪėőĬőĸĵňıĸŅĽĨŇĔ šȮ&š+ş+ţ' 
ţ ĺĪėĴȮţŨţ őėĶĚĔŅĶĺŇěńĵıŇŏĻļĪŅĚŏėĴň ţȮ&ş+Šš+ţ' 
Ť ĺĪėĴȮţŨŦ őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮŠ šȮ&ş+ť+š' 
ť ĺĪėĴȮţŨŧ őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš ţȮ&ş+Šš+ţ' 
Ŧ ĺĪėĴȮţŨŨ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅĨĶň ťȮ&ş+Šŧ+ť' 
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šŦţ 

ĸŜŅħńĭĪňŗȮšȮ 
Š,ȮȮĝŊŗŀ+ĬŅĴĽĔŋĸȮ  ĬŅĚĽŅĺĔŅĠěĬŅȮŀŋœĶĽŇĬīĺƢȮħĶ, 
 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ
ĬŅĴ 

ĺŋĥŇ
ĔŅĶĻŉĔļŅ
ĽŌĚĽŋħ 

ľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ ěĭĔŅĶĻŉĔļŅěŅĔĽĩŅĭńĬ ı,Ļ, 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢȮ
ħĶ, 

ĬŅĚĽŅĺ
ĔŅĠěĬŅȮ
ŀŋœĶĽŇĬīĺƢ 

Į,ŏŀĔ Ph.D. Molecular and 
Material Science 

Okayama University / 
Japan 

šŤţŨ 

  Į,őĪ ĺĪ,Ĵ, ŏėĴňĺŇŏėĶŅŃľƢŐĸŃ
ŏėĴňŀĬŇĬĪĶňĵƢ
ĮĶŃĵŋĔĨƢ 

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ šŤţť 

  Į,ĨĶň ĺĪ,ĭ, ŏėĴň ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ šŤţŢ 
 
š,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĚŅĬĽĶƟŅĚĽĶĶėƢ 

Īňŗ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗ
ěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞ
įĸĚŅĬ 

ľńĺĕƟŀ ėƞŅĬŘŜŅľĬńĔ 

Š ĮĶŇĠĠŅŏŀĔ Danchana, K., Jitthiang, P., Uraisin, K., Cerdà, V., 
WinMLR program for the determination of sorbic 
and benzoic acids in food samples. Food 
Chemistry 361 (0.0/', /1..64, 

Šš Š šŤťţ 

š ĮĶŇĠĠŅŏŀĔ Nashukha, H.L., Sitanurak. J., Sulistyarti, H., 
Nacapricha, D., Uraisin. K., Simple and Equipment-
Free Paper-Based Device for Determination of 
Mercury in Contaminated Soil. Molecules 26(7) 
&0.0/', 

Šš Š šŤťţ 

Ţ ĮĶŇĠĠŅŏŀĔ Ratanawimarnwong, N., Ruckchang, P., Yooram, S., 
Songsrirote, K., Uraisin, K., Cerdà, V., Development 
of a microfluidic membraneless vaporization flow 
system for trace analysis of arsenic. Analytical 
Methods /1(2) (0.0/',Ȯ0.0+0//, 

Šš Š šŤťţ 
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šŦŤ 
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Į,ŏŀĔ Ph,D, Polymer Science University of 
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Chawengkirttikul, R.,  ,(...), , Sunintaboon, P., Ubol, 
S., Intranasal administration of rbd nanoparticles 
confers induction of mucosal and systemic 
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768. 
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š ĮĶŇĠĠŅŏŀĔ P. Noipitak, P., Inphonlek, S.,  Nillawong, M., 
Sunintaboon, P.,  Amornsakchai, T.,  
Chitosan/alginate composite porous hydrogels 
reinforced with PHEMA/PEI coreůshell particles 
and pineapple-leaf cellulose fibers: their physico-
mechanical properties and ability to incorporate 
AgNP, J Polym  Res 28 (2021),182. 
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Ţ ĮĶŇĠĠŅŏŀĔ Inphonlek, S., Niamsiri, N., Sunintaboon, P.,  
Sirisinha, C., Chitosan/xanthan gum porous 
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Surf A Physicochem Eng Asp 603(2020),125263. 
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Anal Methods 2022. 14, 2461ů2470. 
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š ĮĶŇĠĠŅŏŀĔ Noirahaeng N, Uraisin K, Wattanasin P, Saetear P. 
Simplified fabrication of laminated paper-based 
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pharmaceutical products. Anal Sci 2022;38(3):533-
540. 
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Ţ ĮĶŇĠĠŅŏŀĔ Saetear P, Saechua N, Sereenonchai K. Sequential 
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orthophosphate and pH in raw sugarcane juice 
applicable to sugar industry. Molecules 
2021;26(21). 
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