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 X ĶńĭĪńŘĚĬŇĽŇĨœĪĵŐĸŃĬŇĽŇĨĨƞŅĚĝŅĨŇĪňŗŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬŀĵƞŅĚħň 

3,3ȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ-ľĬƞĺĵĚŅĬŀŊŗĬȮ&ĳŅėĶńģȮĳŅėŏŀĔĝĬȮľĶŊŀĝŋĴĝĬ'Ȯ 
 X ŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃ 
 X ŏĮƦĬľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀĽĬńĭĽĬŋĬěŅĔĽĩŅĭńĬŀŊŗĬ-ľĬƞĺĵĚŅĬŀŊŗĬ 
  ĝŊŗŀĽĩŅĭńĬ-ľĬƞĺĵĚŅĬȮőĶĚĚŅĬŀŋĨĽľĔĶĶĴŒĬĔĸŋƞĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅıȮ

őĶĚĚŅĬŀŋĨĽľĔĶĶĴŒĬĔĸŋƞĴıŀĸŇŏĴŀĶƢȮŐĸŃőĶĚĚŅĬŀŋĨĽľĔĶĶĴŒĬĔĸŋƞĴŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 
  ĶŌĮŐĭĭĕŀĚėĺŅĴĶƞĺĴĴŊŀĽĬńĭĽĬŋĬ 
  Ä EEC model 
  X CWIE 
  ÄȮŀŊŗĬȮŕȮĶŃĭŋȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 Ä ŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ-ľĬƞĺĵĚŅĬŀŊŗĬȮ 
  ĝŊŗŀĽĩŅĭńĬ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ĮĶŃŏĪĻ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 Ä ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 Ä ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłŀŊŗĬȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 Ä ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅŀŅěœħƟĶńĭĮĶŇĠĠŅěŅĔĽŀĚĽĩŅĭńĬȮ&ľĶŊŀĴŅĔĔĺƞŅȮ0ȮĽĩŅĭńĬ' 
3,4ȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
 X ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅȮ/ȮĽŅĕŅĺŇĝŅȮ&ŏĝƞĬȮĪĺŇĮĶŇĠĠŅ' 
 Ä ŀŊŗĬȮŕȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

4,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶȮ 
 X ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564ȮŏĮƕħĽŀĬȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮĮƖĔŅĶĻŉĔļŅȮ0342 
  ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 
  ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337Ȯ 
 X ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ2-2564 
  ĺńĬĪňŗȮ24ȮŏħŊŀĬȮĔŋĴĳŅıńĬīƢȮȮı,Ļ,Ȯ2564 
 X ĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚıŇŏĻļĪňŗȮ1-2564 
  ĺńĬĪňŗȮ17ȮŏħŊŀĬȮĴňĬŅėĴȮȮı,Ļ,Ȯ2564 
 Ä ĽĳŅĺŇĝŅĝňı,,,,,,,,,,,,,,,,,ŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮȮ,,,,,,,,,,,,,,,,,,,,,,, 
  ĺńĬĪňŗ,,,,,,,,,,,,,,,,,,,ȮȮŏħŊŀĬ,,,,,,,,,,,,,,,,,,,ȮȮȮȮı,Ļ,Ȯ,,,,,,,,,,,,,,,,,,,Ȯ 
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5,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮı,Ļ,Ȯ0332ȮŒĬĮƖĔŅĶĻŉĔļŅȮ0344 
 

6,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
8,1  ĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĺŇĝŅĔŅĶȮĬńĔĺŇěńĵĕŀĚľĬƞĺĵĚŅĬĶŅĝĔŅĶȮŐĸŃıĬńĔĚŅĬĶńģĺŇĽŅľĔŇě 
 ľĶŊŀŏŀĔĝĬĪňŗĪŜŅĚŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏėĴň 
8,2 ȮĬńĔĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ 
8,3  įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏėĴň 
8,4  ŀŅěŅĶĵƢŐĸŃĭŋėĸŅĔĶŒĬĽŅĵĚŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏėĴň 

 

7,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 &/'ȮĬŅĵěŏĶȮěĶńĽěĶŌĠıĚĻƢ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+8498+0007X+XX+X 
  Ph,D,Ȯ&Organic Chemistry' International Programme,ȮMahidol UniversityȮı,Ļ,Ȯ0327 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ,Ȯ032/Ȯ 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ6ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
 

 &0'ȮĬŅĚĽŅĺěŀĴŒěȮĽŋĔŒĽ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮ3+2001+0096X+XX+X  
  ĺĪ,ħ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2549 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĴňŀĬŇĬĪĶňĵƢĮĶŃĵŋĔĨƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2545 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2541 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
 

 &1'ȮĬŅĚĽŅĺĵŋĳŅıĶȮĽĴňĬƟŀĵȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+4010+0058X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮColorado State University, USA ı,Ļ,Ȯ2555 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĴňŀĬŇĬĪĶňĵƢĮĶŃĵŋĔĨƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ033/ 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮı,Ļ,Ȯ0326 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
 

 &2'ȮĬŅĚĻĻŇīĶȮĴńŗĬŏěĶŇĠ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2499+0020X+XX+X 
  ĮĶ,ħ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ0330 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ0320 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ0318 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ7ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
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 &3'ȮĬŅĚĽŅĺĽŋĝĠŅȮįƞŀĚŒĽȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ  3+1602+0001X+XX+X 
  Ph,D,Ȯ&Physical and Theoretical Chemistry'ȮUniversity of Bristol, UK ı,Ļ,Ȯ2544 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĲƕĽŇĔńĸ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2537  
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2534 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
 

 &4'ȮĬŅĚĮƕĵŃıĶȮĦȮľĬŀĚėŅĵȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+25/0+00./X+XX+X 
  ĮĶ,ħ,Ȯ&ĮƕőĨĶŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2533 
  ĺĪ,Ĵ,Ȯ&ĮƕőĨĶŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ0327 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ0324 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'Ȯ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
 

/.,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
 //,/ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
 ȮŒĬĮƤěěŋĭńĬĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔœħƟŏĔŇħĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺȮĪńŘĚŒĬħƟŅĬŏĪėőĬőĸĵňȮ
ĽŅīŅĶĦĽŋĕȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮěĬĽƞĚįĸĔĶŃĪĭŀĵƞŅĚĶŋĬŐĶĚĶŀĭħƟŅĬȮĬŜŅĴŅĞŉŗĚėĺŅĴįńĬįĺĬĪŅĚŏĻĶļģĔŇěĪňŗ
ĪŜŅŒľƟŏĔŇħĔŅĶıĸŇĔįńĬĕŀĚĔŅĶĸĚĪŋĬěŅĔŀŋĨĽŅľĔĶĶĴľĬŉŗĚœĮĵńĚŀŋĨĽŅľĔĶĶĴŀŊŗĬĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħĴŅĔĔĺƞŅœħƟŀĵƞŅĚĶĺħŏĶŖĺȮħńĚĬńŘĬŀŋĨĽŅľĔĶĶĴŒĬĮƤěěŋĭńĬĪňŗĽƞĚįĸĨƞŀŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻěŜŅŏĮƦĬĨƟŀĚ
ŏĶňĵĬĶŌƟŒĬĔŅĶĮĶńĭĨńĺȮĴŀĚľŅőŀĔŅĽŐĸŃĝƞŀĚĪŅĚŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴ
ĨƟŀĚĔŅĶŏıŊŗŀĶŀĚĶńĭĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺŒĬŀĬŅėĨŀĵŌƞŏĽĴŀěŉĚěŃĽŅĴŅĶĩŀĵŌƞ
ĶŀħœħƟȮŀĬŉŗĚĺŇĽńĵĪńĻĬƢĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ20 ĮƖȮĪňŗĴňŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮŴĮĶŃŏĪĻœĪĵĴňėĺŅĴ
ĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻĪňŗıńĥĬŅŐĸƟĺȮħƟĺĵĶŌĮŐĭĭĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĭĭŒľĴƞľĶŊŀȮBCG Model Ȯ
ŏıŊŗŀĬŜŅıŅĮĶŃŏĪĻœĮĽŌƞȮŴThailand 4,0ŵȮĞŉŗĚĽŀħėĸƟŀĚĔńĭľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮőħĵȮBCG 
Model ŏĮƦĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĭĭŀĚėƢĶĺĴȮĪňŗěŃıńĥĬŅŏĻĶļģĔŇěȮ3 ĴŇĨŇœĮıĶƟŀĴĔńĬvœħƟŐĔƞȮŏĻĶļģĔŇě
ĝňĺĳŅıȮ&Bioeconomy'ȮĶŃĭĭŏĻĶļģĔŇěĝňĺĳŅıȮĴŋƞĚŏĬƟĬĔŅĶŒĝƟĪĶńıĵŅĔĶĝňĺĳŅıŏıŊŗŀĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴȮőħĵ
ŏĬƟĬĔŅĶıńĥĬŅŏĮƦĬįĸŇĨĳńĦĤƢĴŌĸėƞŅĽŌĚȮŏĝŊŗŀĴőĵĚĔńĭ ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy'ȮėŜŅĬŉĚĩŉĚ
ĔŅĶĬŜŅĺńĽħŋĨƞŅĚȮŕȮĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢŒľƟĴŅĔĪňŗĽŋħȮŐĸŃĪńŘĚȮ2 ŏĻĶļģĔŇěĬňŘȮŀĵŌƞĳŅĵŒĨƟŏĻĶļģĔŇěĽňŏĕňĵĺȮ
&Green Economy' ĞŉŗĚŏĮƦĬĔŅĶıńĥĬŅŏĻĶļģĔŇěĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬŏıňĵĚĔŅĶıńĥĬŅŏĻĶļģĔŇěŏĪƞŅĬńŘĬȮŐĨƞĨƟŀĚ
ıńĥĬŅėĺĭėŌƞœĮĔńĭĔŅĶıńĥĬŅĽńĚėĴŐĸŃĔŅĶĶńĔļŅĽŇŗĚŐĺħĸƟŀĴœħƟŀĵƞŅĚĽĴħŋĸŒľƟŏĔŇħėĺŅĴĴńŗĬėĚŐĸŃĵńŗĚĵŊĬœĮ
ıĶƟŀĴĔńĬ őħĵŏĮĸňŗĵĬĕƟŀœħƟŏĮĶňĵĭĪňŗœĪĵĴňěŅĔėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĺńĥĬīĶĶĴȮŒľƟŏĮƦĬ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬħƟĺĵĬĺńĨĔĶĶĴȮŏıŊŗŀŒľƟŏĔŇħŏĻĶļģĔŇěȮBCG ĪňŗŏĨŇĭőĨȮŐĕƞĚĕńĬœħƟŒĬĶŃħńĭőĸĔȮŏĔŇħ
ĔŅĶĔĶŃěŅĵĶŅĵœħƟĸĚĽŌƞĝŋĴĝĬȮĸħėĺŅĴŏľĸŊŗŀĴĸŘŜŅȮĝŋĴĝĬŏĕƟĴŐĕŖĚȮĴňėĺŅĴŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬȮőħĵŏĬƟĬĔŅĶıńĥĬŅŒĬȮ12 ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮľĬŉŗĚŒĬŐįĬıńĥĬŅŏĻĶļģĔŇěĪňŗĽŜŅľĶńĭĨƞŀ
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ĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĶŃĵŃĵŅĺŐĸŃĴľŅĺŇĪĵŅĸńĵĭŌĶıŅĴňĭĪĭŅĪĽŜŅėńĠėŊŀȮĔŅĶěńħĨńŘĚŏĕĨıńĥĬŅıŇŏĻļĳŅė
ĨŃĺńĬŀŀĔȮ&EEC'ȮĪňŗĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅıŊŘĬĪňŗŒĬĳŅėĨŃĺńĬŀŀĔįƞŅĬŐįĬĔŅĶıńĥĬŅŒĬŏĝŇĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬ
ŐĸŃĶŃĭĭĽŅīŅĶĦŌĮőĳėȮŏıŊŗŀĶŀĚĶńĭĔŅĶĸĚĪŋĬŐĸŃĔŅĶıńĥĬŅĔŇěĔĶĶĴĪŅĚŏĻĶļģĔŇěȮőħĵĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴľĸńĔĪňŗĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĕńĭŏėĸŊŗŀĬħƟĺĵĔŜŅĸńĚėĬĪňŗĴňĪńĔļŃėĺŅĴĶŌƟħƟŅĬŏėĴňȮ
œħƟŐĔƞȮĔĸŋƞĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅıȮĔĸŋƞĴĮƕőĨĶŏėĴňȮĔĸŋƞĴıŀĸŇŏĴŀĶƢȮĔĸŋƞĴŀŅľŅĶŐĸŃĵŅȮĶĺĴœĮĩŉĚ
ĔĸŋƞĴĽĴŋĬœıĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮěŅĔĪŇĻĪŅĚĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻħńĚĔĸƞŅĺĔŀĮĶĔńĭĽĩŅĬĔŅĶĦƢĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬěŉĚĪŜŅŒľƟľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵĨƞŀĽĩŅĬĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĮĶŃŏĪĻŐĸŃőĸĔŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨ
ĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮıĶƟŀĴĪńŘĚĪńĔļŃĪŅĚŏėĴňŀńĬœħƟŐĔƞȮĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮĶĺĴœĮĩŉĚĔŅĶėƟĬėĺƟŅŀŀĔŐĭĭĔŅĶĪħĸŀĚŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅĪňŗěŃŏĔŇħĕŉŘĬĪńŘĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶĪŜŅĚŅĬŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĕƟŅĚĨƟĬœħƟŀĵƞŅĚĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ
ĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĬįŌƟŀŊŗĬœħƟȮĴňĪńĔļŃħŇěŇĨńĸŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀŒľƟĴňėĺŅĴ
ıĶƟŀĴĮĶńĭĨńĺŒľƟĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃŏĔŇħĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨƞŀœĮ 
 

//,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮȮ 
 ȮěŅĔőėĶĚĽĶƟŅĚĕŀĚĮĶŃĝŅĔĶŒĬĮƤěěŋĭńĬĪňŗĴňŀńĨĶŅĔŅĶŏĔŇħĸħĸĚŐĸŃĴňĔŅĶėŅħĔŅĶĦƢĺƞŅȮ

ĮĶŃŏĪĻœĪĵěŃŏĕƟŅĽŌƞĔŅĶŏĮƦĬĽńĚėĴĽŌĚĺńĵĶŃħńĭĽŋħĵŀħŒĬĮƖȮı,Ļ,Ȯ2574 ěŉĚŏĮƦĬőŀĔŅĽĕŀĚĔŅĶıńĥĬŅ
ĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨƞŀĔĸŋƞĴįŌƟĭĶŇőĳėĽŌĚŀŅĵŋĪňŗěŃĴňĽńħĽƞĺĬŏıŇŗĴĕŉŘĬŒĬŀĬŅėĨȮĬŀĔěŅĔĬňŘĮĶŅĔĢĔŅĶĦƢĕŀĚ
ĽńĚėĴĽŌĚĺńĵŒĬŀĬŅėĨŀńĬĽńŘĬŀŅěĪŜŅŒľƟŏĔŇħėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬĨƞŅĚĝŅĨŇŏıŇŗĴĴŅĔĕŉŘĬŏıŊŗŀĪħŐĪĬěŜŅĬĺĬ
ŐĶĚĚŅĬœĪĵĪňŗĸħĸĚȮőħĵĴňĮƤěěńĵľĬŋĬěŅĔĔŅĶŏĮƕħĔŅĶėƟŅŏĽĶňĶŃľĺƞŅĚĮĶŃŏĪĻȮĪŜŅŒľƟŏĔŇĬĔŅĶŏėĸŊŗŀĬĵƟŅĵ
ŐĶĚĚŅĬŀĵƞŅĚŀŇĽĶŃěŅĔĨƞŅĚĮĶŃŏĪĻȮĽƞĚįĸŒľƟŏĔŇħŏĔŇħĔŅĶŐĕƞĚĕńĬĽŌĚĕŀĚŐĶĚĚŅĬĳŅĵŒĬĮĶŃŏĪĻĔńĭ
ĨƞŅĚĮĶŃŏĪĻȮŏĔŇħĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸĕƞŅĺĽŅĶȮŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴœħƟŀĵƞŅĚĶĺħŏĶŖĺȮĴňĔŅĶŒĝƟĳŅļŅĽŅĔĸ
ĴŅĔĕŉŘĬȮěŅĔĮƤěěńĵħƟŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨĪŜŅŒľƟľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃ
ĪńĔļŃĽŌĚĪŅĚħƟŅĬŏėĴňĪňŗĽŅĴŅĶĩŐĕƞĚĕńĬĔńĭŐĶĚĚŅĬěŅĔĨƞŅĚĮĶŃŏĪĻȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶńĭĨńĺĨĸŀħ
ĝňĺŇĨȮĴňėĺŅĴĽŅĴŅĶĩĽŊŗŀĽŅĶħƟĺĵĳŅļŅĽŅĔĸȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀŒľƟĽŀħĶńĭ
ĔńĭŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĪňŗĽŅĴŅĶĩŏĕƟŅĩŉĚŐĸŃĴňĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸĪňŗŏĮƦĬœĮŀĵƞŅĚĶĺħŏĶŖĺěŅĔĔŅĶŏėĸŊŗŀĬĵƟŅĵ
ŐĶĚĚŅĬħńĚĔĸƞŅĺȮ 
 

/0,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
 /0,/ȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 ȮěŅĔĪŇĻĪŅĚĬőĵĭŅĵĕŀĚĮĶŃŏĪĻȮŐĬĺőĬƟĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮĪŜŅŒľƟ
ĴňėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏĮƦĬěŜŅĬĺĬĴŅĔȮőħĵŏĜıŅŃĭŋėĸŅĔĶħƟŅĬŏėĴňĪňŗĴň
ĪńĔļŃĽŌĚŏıŊŗŀĽĬńĭĽĬŋĬȮBCG Model ȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮĔĸŋƞĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴň
ĝňĺĳŅıȮĔĸŋƞĴĮƕőĨĶŏėĴňȮĔĸŋƞĴıŀĸŇŏĴŀĶƢȮĔĸŋƞĴŀŅľŅĶŐĸŃĵŅȮĶĺĴœĮĩŉĚĔĸŋƞĴĽĴŋĬœıĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮŏĮƦĬĬńĔ
ėŇħȮĬĺńĨĔĶȮĽŅĴŅĶĩĨƞŀĵŀħįĸĚŅĬĽŌƞĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĴňĪńĔļŃħƟŅĬ
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ĳŅļŅĽŅĔĸȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟĮĶŃŏĪĻĴňĻńĔĵĳŅıŒĬĔŅĶŐĕƞĚĕńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴȮĞŉŗĚŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵĨƞŀœĮȮ 

ŏıŊŗŀįĸŇĨĭńĦĤŇĨĴňėŋĦĳŅıĨŀĭőěĪĵƢȮEEC ŐĸŃĝƞĺĵĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶėĶńŘĚĬňŘœħƟĴňĔŅĶĮĶńĭĮĶŋĚȮħńĚĬňŘ 

- ěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĨŀĭĽĬŀĚĨƞŀŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬ
ŏėĴňȮŐĸŃĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃħƟŅĬĔŅĶŏĮƦĬĬńĔėŇħȮĬĺńĨĔĶȮĬńĔĺŇěńĵȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ
ħƟŅĬŏėĴň 

- ŏıŇŗĴŏĨŇĴĶŅĵĺŇĝŅŐĸŃŏĬŊŘŀľŅĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬĕƟŅĚĨƟĬȮœħƟŐĔƞȮĶŅĵĺŇĝŅħƟŅĬ
ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮħƟŅĬĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶėƟĬėĺƟŅĺŇěńĵĬĺńĨĔĶĶĴȮȮȮȮ
ĔŅĶěħĽŇĪīŇĭńĨĶ 

- ŏĬƟĬŏĬŊŘŀľŅĪňŗěŜŅŏĮƦĬŐĸŃĴňĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅĪńŘĚŏĝŇĚĭĶĶĵŅĵŐĸŃŏĝŇĚĮĢŇĭńĨŇĔŅĶ 
- İƗĔĪńĔļŃĮĢŇĭńĨŇĪňŗěŜŅŏĮƦĬŐĸŃĝňŘŒľƟŏľŖĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨěĶŇĚĴŅĔĕŉŘĬ 
- ĴňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇŐĸŃĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢįƞŅĬĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĶŌƟȮ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮľĶŊŀĔŅĶĪŜŅőėĶĚĚŅĬ 

- ěńħŒľƟĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢįƞŅĬĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĮĶŃĵŋĔĨƢħƟŅĬŏėĴňȮőħĵĔŅĶĪńĻĬĻŉĔļŅȮȮ
ħŌĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬŏėĴň 

 

/0,0ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅĴňıńĬīĔŇěŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŅĶĻŉĔļŅŀĵƞŅĚŏĽĴŀĳŅėŏĪƞŅŏĪňĵĴȮėĺĭėŌƞ

ĔńĭĔŅĶŏĽĶŇĴĽĶƟŅĚŏĽĶňĳŅıĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶŒİƙŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĭĬıŊŘĬģŅĬĕŀĚľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴ
ŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭıńĬīĔŇěħńĚĔĸƞŅĺȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĝŅŏėĴňȮěŉĚ
ĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟœħƟĴŅĨĶģŅĬȮįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩħƟŅĬŏėĴňȮŐĸŃĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĔŅĶŏĮƦĬĬńĔėŇħȮĬĺńĨĔĶȮŐĸŃĪńĔļŃŀŊŗĬĪňŗěŜŅŏĮƦĬ
ŏıŇŗĴŏĨŇĴŏıŊŗŀŒľƟŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĽńĚėĴŐĸŃĶŀĚĶńĭĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬŀĬŅėĨœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 

/1,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 13,1ȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
 ȮȮĔĸŋƞĴĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮěńħŒľƟĬŇĽŇĨŏĶňĵĬĪňŗėĦŃĨƞŅĚȮŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĞŉŗĚĶŅĵĺŇĝŅĻŉĔļŅ
ĪńŗĺœĮĪňŗĬŇĽŇĨĨƟŀĚŏĶňĵĬȮĮĶŃĔŀĭħƟĺĵ 

/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ     30 ľĬƞĺĵĔŇĨ 
1,1'ȮĔĸŋƞĴĺŇĝŅĪńĔļŃĔŅĶŒĝƟĝňĺŇĨėŋĦĳŅıȮ ěŜŅĬĺĬȮȮ9ȮȮľĬƞĺĵĔŇĨ 

89510064 ĳŌĴŇĭŌĶıŅ        3&2+2+5' 
  Wisdom of BUU  
89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ      2&1+2+3' 
  Philosophy of Sufficiency EconomyȮ 
89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮ       0&/+0+1' 
  Food for Health 
89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅıȮ      0&/+0+1' 
  Love, Sex and Health 
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1,2'ȮĔĸŋƞĴĺŇĝŅıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔȮ ěŜŅĬĺĬȮȮ12ȮȮľĬƞĺĵĔŇĨ 
89520064 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮ   0&/+0+1' 
  Citizenship and Responsibility towards Society ofȮ 
Ȯ  Thailand, ASEAN, and the World 
89520164 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭȮ     0&/+0+1' 
Ȯ  Lateral Thinking Skill Development 
89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ      1&0+0+3' 
Ȯ  English for Communication 
89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚȮ     1&0+0+3' 
Ȯ  Experiential English 
89520864 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵȮ    0&/+0+1' 
Ȯ  Thai Language Skills for Careers in Contemporary Society 

1,3'ȮĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨȮȮȮěŜŅĬĺĬȮȮ9ȮȮľĬƞĺĵĔŇĨ 
89530064 őŀĔŅĽŐĸŃėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨȮ    0&0+.+2' 
Ȯ  Opportunities and Challenges for Future Careers 
89539864Ȯ ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňȮ    3&0+0+9' 
Ȯ  Transforming Thailand through Innovation and Technology 

ĶŅĵĺŇĝŅėĺŅĴĶŌƟŏıŊŗŀĔŅĶĪŜŅĚŅĬȮŒľƟŏĸŊŀĔŏĶňĵĬȮ2 ĶŅĵĺŇĝŅȮȮȮěŜŅĬĺĬȮȮ4 ȮľĬƞĺĵĔŇĨȮ 
őħĵĪŅĚľĸńĔĽŌĨĶŐĬŃĬŜŅŒľƟĬŇĽŇĨŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮħńĚĬňŘȮ 
89530164Ȯ ĪńĔļŃħŇěŇĪńĸȮ        2&2+0+4' 
Ȯ  Digital Skill 
89531764Ȯ ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ21     2&2+0+4' 
Ȯ  Marketing for Entrepreneurship in the 21st Century 

ĔĸŋƞĴĶŅĵĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅŐĔĬȮěńħŒľƟĬŇĽŇĨŏĶňĵĬĔńĭĳŅėĺŇĝŅĪňŗĽŀĬĺŇĝŅŏľĸƞŅĬńŘĬőħĵĨĶĚȮ
őħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢŏĮƦĬįŌƟĶńĭįŇħĝŀĭȮȮěŜŅĬĺĬȮ/6ȮľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨ ĝŊŗŀĺŇĝŅ ĳŅėĺŇĝŅĪňŗĶńĭįŇħĝŀĭ 
30211364 3&3+0+6' ŐėĸėŌĸńĽ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
30310164 3&3+0+6' ŏėĴňȮ ĳŅėĺŇĝŅŏėĴň 
30310264 1&0+3+1' ĮĢŇĭńĨŇĔŅĶŏėĴň ĳŅėĺŇĝŅŏėĴň 
30610064 3&3+0+6' ĝňĺĺŇĪĵŅĪńŗĺœĮ ĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
30610164 1&0+3+1' ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ ĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
30810064 3&3+0+6' ĲƕĽŇĔĽƢĪńŗĺœĮ ĳŅėĺŇĝŅĲƕĽŇĔĽƢ 
30810164 1&0+3+1' ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ ĳŅėĺŇĝŅĲƕĽŇĔĽƢ 
31220164 3&3+0+6' ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
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 13,2ȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮ 
  ŏĮƕħĽŀĬȮŴĶŅĵĺŇĝŅŐĔĬŵȮŒľƟŐĔƞĬŇĽŇĨėĦŃĺŇĪĵŅĻŅĽĨĶƢȮěŜŅĬĺĬȮ8 ľĸńĔĽŌĨĶȮėŊŀȮľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĽŅĕŅĺŇĝŅěŋĸĞňĺĺŇĪĵŅȮĽŅĕŅĺŇĝŅ
ĺŅĶŇĝĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĝňĺŏėĴňȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮŐĸŃĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶ
ŀŅľŅĶȮŐĸŃŏĮƕħĽŀĬȮŴĶŅĵĺŇĝŅŐĔĬŐĸŃĶŅĵĺŇĝŅŏĜıŅŃŵȮŒľƟŐĔƞĬŇĽŇĨėĦŃŐıĪĵĻŅĽĨĶƢȮėĦŃŏĳĽńĝĻŅĽĨĶƢȮ
ėĦŃĽŅīŅĶĦĽŋĕĻŅĽĨĶƢȮėĦŃĽľŏĺĝĻŅĽĨĶƢȮėĦŃőĸěŇĽĨŇĔĽƢȮŐĸŃėĦŃĻŉĔļŅĻŅĽĨĶƢȮĬŀĔěŅĔĬňŘĵńĚĴňĶŅĵĺŇĝŅ
ĪňŗĬŇĽŇĨĽŅĴŅĶĩŏĶňĵĬŏĮƦĬĺŇĝŅŏĸŊŀĔŏĽĶňœħƟȮħńĚĨƞŀœĮĬňŘȮ 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ŏĮƕħĽŀĬŒľƟľĸńĔĽŌĨĶ 

30310164 ŏėĴňȮ - ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĪŋĔľĸńĔĽŌĨĶĕŀĚ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ' 

30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň - ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĪŋĔľĸńĔĽŌĨĶĕŀĚ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ' 

303XXXXX ŏėĴňȮ - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮ&ŏĜıŅŃĽŅĕŅĺŇĝŅĔŅĶ
ĽŀĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ' 

303XXXXX ĮĢŇĭńĨŇĔŅĶŏėĴň - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮ&ŏĜıŅŃĽŅĕŅĺŇĝŅĔŅĶ
ĽŀĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ' 

303XXXXX ŏėĴňŀŇĬĪĶňĵƢȮ1 - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 
303XXXXX ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 
303XXXXX ŏėĴňŀŇĬĪĶňĵƢȮ0 - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 
303XXXXX ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 
303XXXXX ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢ

ŏėĴňŀĬŇĬĪĶňĵƢ 
- ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 

303XXXXX ŏėĴňŀĬŇĬĪĶňĵƢȮ1 - ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĔŅĶĽŀĬŏėĴň 
 
 13,3ȮĔŅĶĭĶŇľŅĶěńħĔŅĶ 
 /1,1,/ȮĶŅĵĺŇĝŅĪňŗŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮěŃĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĶŃħńĭĽŅĕŅŏĮƦĬįŌƟĔŜŅĔńĭħŌŐĸȮĮĶŃĽŅĬĚŅĬĔńĭėĦŃĨƞŅĚȮŕȮĪňŗěńħĶŅĵĺŇĝŅĞŉŗĚĬŇĽŇĨŒĬľĸńĔĽŌĨĶĨƟŀĚ
ŏĶňĵĬȮőħĵĴňĔŅĶĺŅĚŐįĬĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟŏĔňŗĵĺĕƟŀĚĨńŘĚŐĨƞįŌƟĭĶŇľŅĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĞŉŗĚŀĵŌƞĨƞŅĚėĦŃȮŏıŊŗŀ
ĔŜŅľĬħŏĬŊŘŀľŅŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬĨĸŀħěĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮőħĵįŌƟĮĶŃĽŅĬĚŅĬĽŅĕŅħŜŅŏĬŇĬĔŅĶěńħ
įŌƟĽŀĬĨŅĴėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅĬńŘĬȮŕȮŐĸŃħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒľƟĴňėŋĦĳŅıŏıŊŗŀŒľƟĬŇĽŇĨœħƟĭĶĶĸŋįĸĔĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮĴňėĦŃĔĶĶĴĔŅĶĶŃħńĭėĦŃĪŜŅ
ľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮĔĶĦňĬŇĽŇĨĪňŗŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĕŀĚľĸńĔĽŌĨĶŀŊŗĬŏĮƦĬĶŅĵĺŇĝŅ
ŏĸŊŀĔŏĽĶňěŃĴňĔŅĶĮĶŃĽŅĬĚŅĬĔńĭėĦŃĨƟĬĽńĚĔńħĕŀĚľĸńĔĽŌĨĶŀŊŗĬŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ľĸńĔĽŌĨĶĕŀĚĬŇĽŇĨ 
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 /1,1,0ȮĶŅĵĺŇĝŅĪňŗŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚėĦŃŀŊŗĬȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃĪŜŅľĬƟŅĪňŗ
ĮĶŃĽŅĬĚŅĬĔńĭĽƞĺĬĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮœħƟŐĔƞȮĽƞĺĬĚŅĬĺŇĝŅĔŅĶĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚĪŜŅľĬƟŅĪňŗ
ĮĶŃĽŅĬĚŅĬĔńĭĽƞĺĬĚŅĬĺŇĝŅĔŅĶĕŀĚėĦŃŀŊŗĬȮŐĸŃĔŀĚĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬįĸĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶěńħĪŜŅ
ĨŅĶŅĚĽŀĬŐĸŃĨŅĶŅĚĽŀĭȮŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅȮĔŜŅĔńĭĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 

+ĮĶńĝĠŅ+ 
įĸŇĨĭńĦĤŇĨĺŇĪĵŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅŏėĴňȮĪňŗĴňĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬȮŐĸŃĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅ

ĨĬŏŀĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚŀńĬĮĶŃĔŀĭħƟĺĵėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬ
ŏėĴňȮĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶĪŜŅĚŅĬȮ
őħĵĨĶŃľĬńĔĩŉĚėĺŅĴĩŌĔĨƟŀĚĪńŘĚħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĨƞŀĨĬŏŀĚȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏĬƟĬıńĥĬŅ
ĽĴĶĶĩĬŃȮĔŅĶėŇħĺŇŏėĶŅŃľƢĪńŘĚŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĪŜŅĚŅĬŏĮƦĬĪňĴȮėĺŅĴĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŐĸŃ
ĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨŅĴĭĶŇĭĪĪňŗŏĮĸňŗĵĬŐĮĸĚœĮĕŀĚĺńĥĬīĶĶĴŐĸŃĽńĚėĴŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ 
 
 

+ėĺŅĴĽŜŅėńĠ+ 
ĺŇĝŅŏėĴňŏĮƦĬĶŅĔģŅĬĪňŗĽŜŅėńĠĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĞŉŗĚĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĜńĭıĸńĬĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴŒĬĮƤěěŋĭńĬȮħńĚĬńŘĬĔŅĶįĸŇĨĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĪňŗĴň
ĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬȮŐĸŃĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŏıŊŗŀıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚŏľĴŅŃĽĴĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵĨĶŃľĬńĔĩŉĚėĺŅĴĩŌĔĨƟŀĚĪńŘĚħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĪńŘĚĨƞŀĨĬŏŀĚȮĽńĚėĴȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮěŉĚĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅĔŜŅĸńĚėĬŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĪńŘĚĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮŏıŊŗŀ
ĨŀĭĽĬŀĚĪńŘĚĳŅėĔŅĶĻŉĔļŅȮŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮĭĬıŊŘĬģŅĬĔŅĶŒĝƟŀĚėƢėĺŅĴĶŌƟĔŅĶĺŇěńĵȮŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪŅĚħƟŅĬŏėĴň 

 
 

+ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ+Ȯ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňĽĴĶĶĩĬŃĨĶĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪŋĔĳŅėĽƞĺĬĪńŘĚħƟŅĬŀŋĨĽŅľĔĶĶĴȮ

ĔŅĶŏĮƦĬĬĺńĨĔĶȮĬńĔėŇħȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢħƟŅĬŏĻĶļģĔŇěŐĸŃĽńĚėĴĪňŗıĸŇĔįńĬ
ŀĵƞŅĚĶĺħŏĶŖĺȮĶĺĴĩŉĚĪŇĻĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ20 ĮƖĪňŗĴňŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĝŅĨŇ
őħĵĴňĶŅĔģŅĬěŅĔĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĔŀĮĶĔńĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ŏėĴňȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 œħƟŏĮƕħĽŀĬĴŅŏĮƦĬĶŃĵŃŏĺĸŅȮ5 ĮƖȮěŉĚěŜŅŏĮƦĬĨƟŀĚħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕƟŅĚĨƟĬȮľĸńĔĽŌĨĶœħƟěńħŒľƟĴňŐįĬĔŅĶŏĶňĵĬŀĵƞŅĚ
ľĸŅĔľĸŅĵĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮőħĵěńħŒľƟĴňĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃŒľƟįŌƟŏĶňĵĬ
ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĨƞŀĵŀħŒĬĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔĪňŗĽŀħėĸƟŀĚĔńĭŐįĬĔŅĶ
ŏĶňĵĬĪňŗĨŀĭĽĬŀĚĳŅėŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮĔĸŋƞĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴň
ĝňĺĳŅıȮĔĸŋƞĴĮƕőĨĶŏėĴňȮĔĸŋƞĴıŀĸŇŏĴŀĶƢȮĔĸŋƞĴŀŅľŅĶŐĸŃĵŅȮĶĺĴœĮĩŉĚĔĸŋƞĴĽĴŋĬœıĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮőħĵěńħ
ŒľƟĴňĶŅĵĺŇĝŅĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĶŅĵĺŇĝŅĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ
ŏıŊŗŀŏĽĶŇĴĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮŀňĔĪńŘĚĵńĚĴňŐįĬĔŅĶŏĶňĵĬĪňŗĨŀĭĽĬŀĚĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ
őħĵĔŅĶěńħŒľƟĴňĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĬĺńĨĔĶȮĬńĔėŇħȮŏıŇŗĴĴŅĔĕŉŘĬőħĵŏĮƕħ
őŀĔŅĽŒľƟįŌƟŏĶňĵĬŏĸŊŀĔŏĶňĵĬĺŇĝŅŏĸŊŀĔĪňŗĴňŏĬŊŘŀľŅĪńĬĽĴńĵœħƟĨŅĴėĺŅĴěŜŅŏĮƦĬŐĸŃėĺŅĴĩĬńħĕŀĚĨĬ 
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+ĺńĨĩŋĮĶŃĽĚėƢ+Ȯ 

 ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴľĸńĔĽŌĨĶĬňŘŐĸƟĺȮĭńĦĤŇĨěŃĴňĽĴĶĶĩĬŃȮħńĚĬňŘȮ 

1. ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ 
2. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮĻńıĪƢŏĜıŅŃĪŅĚŏėĴňȮŐĸŃľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮŐĸŃ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

3. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴœħƟ 

4. ĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴȮ 
ŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮ 
ĪńŘĚŒĬģŅĬįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 

5. ĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĵœħƟĩŌĔĨƟŀĚȮŐĸŃĽŊŗŀĽŅĶ
ŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚėĺŅĴľĴŅĵ 

6. ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀ 
ŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭ
ĽŅĶŏėĴňŀńĬĨĶŅĵ 
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0,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮȮȮ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

/,ȮľĸńĔĽŌĨĶĴňĔŅĶįĸŇĨĭńĦĤŇĨ
ĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮ
ŐĸŃ-ľĶŊŀȮĴňĳŅė 
ȮȮȮŀŋĨŅľĔĶĶĴŀĵƞŅĚĬƟŀĵȮ3Ȯ
ľĬƞĺĵĚŅĬȮőħĵŀĵƞŅĚĬƟŀĵȮ1Ȯ
ŒĬȮ3ȮŏĮƦĬŀŋĨĽŅľĔĶĶĴŒĬ
ŏĕĨ EEC  
ȮȮȮĪňŗĴňėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶįĸŇĨ
ĭńĦĤŇĨĶƞĺĴĔńĭľĸńĔĽŌĨĶ 
ȮȮȮŒĬȮ3ȮĮƖ 

/,/ȮŏıŇŗĴėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅė 
ȮȮȮȮȮŀŋĨĽŅľĔĶĶĴįƞŅĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬ
ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮĔŅĶİƗĔĚŅĬȮ
ŐĸŃȮWILȮőħĵŏĜıŅŃĳŅė 

ȮȮȮȮȮŀŋĨĽŅľĔĶĶĴŒĬŏĕĨȮEEC 
1,2 ŏıŇŗĴėĺŅĴĶƞĺĴĴŊŀħƟŅĬőěĪĵƢĺŇěńĵȮ
ľĶŊŀĪŋĬĺŇěńĵĶŃľĺƞŅĚėĦŅěŅĶĵƢŒĬ
ľĸńĔĽŌĨĶĔńĭĳŅėŀŋĨĽŅľĔĶĶĴ 

 
/,1ȮĽƞĚŏĽĶŇĴŒľƟėĦŅěŅĶĵƢįĸŇĨĚŅĬĺŇěńĵ
ľĶŊŀĬĺńĨĔĶĶĴĪňŗĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴœħƟ 

/,/ȮěŜŅĬĺĬĳŅėŀŋĨĽŅľĔĶĶĴ 
ȮȮȮȮȮĪňŗľĸńĔĽŌĨĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀȮ 
ȮȮȮȮȮĶĺĴȮ50 ľĬƞĺĵĚŅĬȮŒĬȮ3ȮĮƖȮ 
ȮȮȮȮȮőħĵŀĵƞŅĚĬƟŀĵȮ1.ȮľĬƞĺĵĚŅĬ 
ȮȮȮȮȮŏĮƦĬŀŋĨĽŅľĔĶĶĴŒĬŏĕĨȮEEC 
/,0ȮěŜŅĬĺĬőěĪĵƢĺŇěńĵľĶŊŀĪŋĬĺŇěńĵĪňŗĴň
ėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚėĦŅěŅĶĵƢ 

ȮȮȮȮȮŒĬľĸńĔĽŌĨĶŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮ
ĶĺĴȮ/.ȮőėĶĚĔŅĶȮŒĬȮ3ȮĮƖ 

1,3 ěŜŅĬĺĬĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 
ȮȮȮȮȮĪňŗĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮŒĬĳŅėŀŋĨĽŅľĔĶĶĴœħƟȮ 
ȮȮȮȮȮŀĵƞŅĚĬƟŀĵȮ3ȮŏĶŊŗŀĚȮŒĬȮ3ȮĮƖ 

0,ȮıńĥĬŅėĦŅěŅĶĵƢħƟŅĬ
ĺŇĝŅĔŅĶȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ
ŐĸŃ-ľĶŊŀȮĴňěŜŅĬĺĬĚŅĬ
ĽĶƟŅĚĽĶĶėƢľĶŊŀĬĺńĨĔĶĶĴ
ŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/.ȮŏĶŊŗŀĚȮ 
ȮȮȮŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖȮŐĸŃ
ŀŅěŅĶĵƢĴňĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶĪňŗĽŌĚĕŉŘĬȮĶƟŀĵĸŃȮ03Ȯ
ŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖȮ 

0,1 ĽƞĚŏĽĶŇĴĔŅĶĽĶƟŅĚŐĬĺėŇħĔŅĶėŇħėƟĬ
ĬĺńĨĔĶĶĴŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭȮ
ĔŅĶȮőħĵŒľƟĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬ
ŒĬĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴ 

0,2 ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŏıŇŗĴıŌĬėĺŅĴĶŌƟȮ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞħƟŅĬŏėĴňȮ 

ȮȮȮȮȮĶĺĴœĮĩŉĚŀŋĨĽŅľĔĶĶĴĪŅĚŏėĴňȮ 
ȮȮȮȮȮőħĵŒľƟĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬ 
ȮȮȮȮȮŒĬĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴ 
0,1ȮĽƞĚŏĽĶŇĴĔŅĶĵŊŗĬĕŀĔŜŅľĬħĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶĕŀĚėĦŅěŅĶĵƢ 

 

0,1 ĶƟŀĵĸŃȮ50 ĕŀĚėĦŅěŅĶĵƢ 
ȮȮȮȮȮĪňŗŏĕƟŅĶƞĺĴŀĭĶĴħƟŅĬĬĺńĨĔĶĶĴ
ŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

 
0,0ȮĶƟŀĵĸŃȮ100 ĕŀĚėĦŅěŅĶĵƢ 
ȮȮȮȮȮĪňŗŏĕƟŅĶƞĺĴıńĥĬŅŏıŇŗĴıŌĬėĺŅĴĶŌƟ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞħƟŅĬŏėĴňȮ 

ȮȮȮȮȮĶĺĴœĮĩŉĚŀŋĨĽŅľĔĶĶĴĪŅĚŏėĴň 
 
0,3 ėĦŅěŅĶĵƢœħƟĶńĭĔŅĶĔŜŅľĬħ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĪňŗĽŌĚĕŉŘĬȮ 

ȮȮȮȮȮĶƟŀĵĸŃȮ03ȮŒĬĶŀĭȮ3ȮĮƖ 
0,2ȮěŜŅĬĺĬĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢ
ŏįĵŐıĶƞŒĬģŅĬĕƟŀĴŌĸĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ 

ȮȮȮȮȮ/.ȮŏĶŊŗŀĚĨƞŀĮƖ 
3,ȮıńĥĬŅĭŋėĸŅĔĶ 
ȮȮȮĽŅĵĽĬńĭĽĬŋĬŒľƟĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩĪňŗĪńĬĽĴńĵ 

3,1 ĽƞĚŏĽĶŇĴĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬ 
ȮȮȮȮȮŒĬĔŅĶıńĥĬŅĨĬŏŀĚħƟŅĬĺŇěńĵȮ 
ȮȮȮȮȮĬĺńĨĔĶĶĴȮŏĪėőĬőĸĵňĽĴńĵŒľĴƞ 
ȮȮȮȮȮħƟŅĬŏėĴňȮŀŋĨĽŅľĔĶĶĴĪŅĚŏėĴňȮ 
ȮȮȮȮȮľĶŊŀȮėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬ 
ȮȮȮȮȮŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 
 

3,1 ĶƟŀĵĸŃȮ100 ĕŀĚĭŋėĸŅĔĶ 
ȮȮȮȮȮĽŅĵĽĬńĭĽĬŋĬĪňŗœħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴ 
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ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

3,2 ĽƞĚŏĽĶŇĴĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬŒĬ
ĔŅĶĵŊŗĬĕŀĨŜŅŐľĬƞĚėĺŅĴŏĝňŗĵĺĝŅĠ
ĪňŗĽŌĚĕŉŘĬĨŅĴĽŅĵĚŅĬ 

3,2 ěŜŅĬĺĬĭŋėĸŅĔĶĪňŗœħƟĶńĭĨŜŅŐľĬƞĚ
ėĺŅĴŏĝňŗĵĺĝŅĠĪňŗĽŌĚĕŉŘĬ 

2,ȮıńĥĬŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĽŋħŒĬŐĨƞĸŃ 
ȮȮȮĮƖĔŅĶĻŉĔļŅȮőħĵĴňŏĮƚŅľĴŅĵ 
ȮȮȮėĺŅĴıŉĚıŀŒěĕŀĚĬŇĽŇĨŐĸŃȮ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ȮȮȮĨƞŀĔŅĶĮĶńĭĮĶŋĚĽŇŗĚĽĬńĭĽĬŋĬ
ĔŅĶŏĶňĵĬĶŌƟȮĶŃħńĭėŃŐĬĬȮ2Ȯ
ĕŉŘĬœĮȮěŅĔėŃŐĬĬŏĨŖĴȮ3Ȯ 

2,1 ĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅľƟŀĚŏĶňĵĬŐĸŃ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĨŅĴįĸĔŅĶĮĶŃŏĴŇĬ
ŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

 
2,2 ĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃ
ĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĨŅĴįĸ
ĔŅĶĮĶŃŏĴŇĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

2,1 ěŜŅĬĺĬľƟŀĚŏĶňĵĬŐĸŃľƟŀĚ 
ȮȮȮȮȮĮĢŇĭńĨŇĔŅĶȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.Ȯ 
ȮȮȮȮȮĪňŗœħƟĶńĭĔŅĶıńĥĬŅĮĶńĭĮĶŋĚ 
ȮȮȮȮȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬ 
2,2 őėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃ 
ȮȮȮȮȮĽĳŅıŐĺħĸƟŀĴĪňŗĮĶńĭĮĶŋĚ 
ȮȮȮȮȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2,1ȮėĺŅĴıŉĚıŀŒěĕŀĚĬŇĽŇĨȮ 
ȮȮȮȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨƞŀĔŅĶ
ĮĶńĭĮĶŋĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

3,ȮıńĥĬŅĪńĔļŃĻŇļĵƢŏĔƞŅ 
ȮȮȮȮŐĸŃĭŋėĸŅĔĶĪŋĔĶŃħńĭȮ 
ȮȮȮȮŒľƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶ 
ȮȮȮȮĳŅĵŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 
 

3,/ȮŏĮƕħőŀĔŅĽŒľƟĻŇļĵƢŏĔƞŅȮĽŅĴŅĶĩĴŅȮ
upskill-reskill ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

3,0ȮŏĮƕħľĸńĔĽŌĨĶŀŀĬœĸĬƢȮľĶŊŀ
ľĸńĔĽŌĨĶİƗĔŀĭĶĴȮĦȮĪňŗĨńŘĚȮľĶŊŀȮ 

ȮȮȮȮȮĪňŗľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬĶŀĚĶńĭ 
ȮȮȮȮȮĔŅĶĸĚŏĶňĵĬĸƞĺĚľĬƟŅȮľĶŊŀȮ 
ȮȮȮȮȮĔŅĶŏĔŖĭľĬƞĺĵĔŇĨŐĭĭŀŀĬœĸĬƢȮ 
ȮȮȮȮȮŒĬĶŌĮŐĭĭėĸńĚľĬƞĺĵĔŇĨ 

3,/ȮěŜŅĬĺĬĻŇļĵƢŏĔƞŅĪňŗĴŅȮ
upskill-reskill ŒĬľĸńĔĽŌĨĶ 

3,0ȮěŜŅĬĺĬľĸńĔĽŌĨĶŀŀĬœĸĬƢȮ 
ȮȮȮȮȮľĶŊŀľĸńĔĽŌĨĶĪňŗŏĮƕħŀĭĶĴȮ 
ȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ0ȮľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
/,/ȮĶŃĭĭ 
XȮȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
 ȮŐĸŃȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
ÄȮȮĶŃĭĭœĨĶĳŅė 
ÄȮȮĶŃĭĭěĨŋĶĳŅė 
ÄȮȮĶŃĭĭŀŊŗĬȮŕȮ&ĶŃĭŋĶŅĵĸŃŏŀňĵħ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮȮ 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
 ÄȮȮĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮěŜŅĬĺĬ,,,,,,,,,,,,,,,ĳŅėȮĳŅėĸŃ,,,,,,,,,,,,,,,ĽńĮħŅľƢ 
 XȮȮœĴƞĴňĳŅėķħŌĶƟŀĬ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
+œĴƞĴň+ 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

 0,/ȮĺńĬ+ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ĳŅėĔŅĶĻŉĔļŅĨƟĬ ŏħŊŀĬȮȮȮȮĴŇĩŋĬŅĵĬȮȮȮȮĩŉĚȮȮȮȮĨŋĸŅėĴȮȮȮ,Ȯ 
 ĳŅėĔŅĶĻŉĔļŅĮĸŅĵ ŏħŊŀĬȮȮȮȮıķĻěŇĔŅĵĬȮȮȮȮĩŉĚȮȮȮȮĔŋĴĳŅıńĬīƢȮȮȮȮȮȮ,Ȯ 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
XȮȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅ  
ÄȮȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıĝńŘĬĽŌĚľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀŀĬŋĮĶŇĠĠŅ 
XȮȮĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮ&ĶŃĭŋ'ȮȮ 
1. œĴƞŏĮƦĬőĶėĨŅĭŀħĽňȮœĴƞŏĮƦĬőĶėĨŇħĨƞŀĶƟŅĵŐĶĚľĶŊŀŏĮƦĬőĶėĪňŗěŃŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶĻŉĔļŅ 
2. ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮı,Ļ,Ȯ0339ȮŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴ 

3. ĔĶĦňŏĮƦĬĝŅĺĨƞŅĚĝŅĨŇȮĨƟŀĚŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮ
ŐĸŃĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟħň 

0,1ȮĮƤĠľŅĕŀĚĬŇĽŇĨŐĶĔŏĕƟŅ 
2,3,1 ĬŇĽŇĨŐĶĔŏĕƟŅĭŅĚĽƞĺĬĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀȮ

ĪŜŅŒľƟŏĔŇħĮƤĠľŅŒĬĔŅĶŏĶňĵĬĶŅĵĺŇĝŅıŊŘĬģŅĬĨƞŅĚȮŕȮĕŀĚĽŅĕŅŏėĴň 
2,3,2 ĬŇĽŇĨŐĶĔŏĕƟŅĭŅĚĽƞĺĬĴňĮƤĠľŅŒĬĔŅĶĮĶńĭĨńĺŏĕƟŅĽŌƞĶŃĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ

ĶŃħńĭŀŋħĴĻŉĔļŅȮœĴƞĽŅĴŅĶĩŐĭƞĚŏĺĸŅĶŃľĺƞŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮĶĺĴĪńŘĚœĴƞĽĬŒěŒĬĔŅĶ
ŏĶňĵĬŐĸŃœĴƞŏĕƟŅĝńŘĬŏĶňĵĬȮěŉĚŏĮƦĬŏľĨŋŒľƟĬŇĽŇĨĔĸŋƞĴĬňŘœħƟŏĔĶħŏĜĸňŗĵĨŗŜŅ 
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0,2ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬŇĽŇĨŒĬĕƟŀȮ0,1 
 2,4,1 ěńħŒľƟĴňĔŅĶĽŀĬŏĽĶŇĴĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶńĭıŊŘĬģŅĬėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮőħĵěńħȮŴőėĶĚĔŅĶŏĶňĵĬıŇŏĻļĮĶńĭıŊŘĬģŅĬĔƞŀĬŏĶňĵĬĮƖȮ1 ĽŜŅľĶńĭĬŇĽŇĨėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢŵȮĮĶŃěŜŅĮƖĔŅĶĻŉĔļŅ 

 2,4,2 ŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬŇĽŇĨŀĵƞŅĚŒĔĸƟĝŇħȮĪńŘĚħƟŅĬĔŅĶ
ŏĶňĵĬŐĸŃĔŅĶĮĶńĭĨńĺĔńĭĽŇŗĚŐĺħĸƟŀĴŒľĴƞȮ 

0,3ȮŐįĬĔŅĶĶńĭĬŇĽŇĨŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 

ĮƖĔŅĶĻŉĔļŅ 0342 0343 0344 0345 0346 
ěŜŅĬĺĬĶńĭŏĕƟŅȮĮƖĪňŗȮ/ 7. 7. 7. 7. 7. 
ĮƖĪňŗȮ0 &87' 7. 7. 7. 7. 
ĮƖĪňŗȮ1 &63' &87' 7. 7. 7. 
ĮƖĪňŗȮ2 &7.' &63' &87' 7. 7. 
ĶĺĴ 7.Ȯ&060' /6.Ȯ&/50' 250 &87' 14. 14. 

ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ &7.' &63' &87' 9. 9. 
ľĴŅĵŏľĨŋ8ȮěŜŅĬĺĬĬŇĽŇĨŒĬĺĚŏĸŖĭȮľĴŅĵĩŉĚȮĬŇĽŇĨėĚėƟŅĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅŏėĴňȮı,Ļ,Ȯ0337 

0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
         ȮȮȮȮȮȮȮȮȮľĬƞĺĵȮȮ8ȮȮıńĬĭŅĪ 

ľĴĺħĶŅĵĶńĭ 0342 0343 0344 0345 0346 
ėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅ 15,750 15,750 16,065 16,200 16,200 

         ȮȮȮȮȮȮȮȮȮľĬƞĺĵȮȮ8ȮȮıńĬĭŅĪ 
ľĴĺħĶŅĵěƞŅĵ 0342 0343 0344 0345 0346 

/,ȮĚĭĭŋėĸŅĔĶ 8,237 8,566 8,909 9,265 9,636 
0,ȮĚĭħŜŅŏĬŇĬĔŅĶ 3,387 3,387 3,387 3,387 3,387 
1,ȮĚĭĸĚĪŋĬ 968 968 968 968 968 
2,ȮĚĭŏĚŇĬŀŋħľĬŋĬ 684 684 684 684 684 

ĶĺĴ 13,275 13,605 13,947 14,304 14,674 
ľĴŅĵŏľĨŋ8ȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮ&ĽŌĚĽŋħ'ȮȮȮȮȮ23,...ȮĭŅĪȮ&ĬŇĽŇĨĳŅėĮĔĨŇ' 
 

0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
ȮȮȮȮȮ X ŐĭĭĝńŘĬŏĶňĵĬ 
 Ã ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 

Ã ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning' 
Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
Ã ŀŊŗĬȮŕȮ&ĶŃĭŋ' 
 Ã ŐĭĭĝŋħĶŅĵĺŇĝŅȮ&KmbsjcȮqwqrck' 
 Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E+learning'ȮŏĮƦĬĽŊŗŀŏĽĶŇĴ 
 Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨŏĮƦĬĽŊŗŀŏĽĶŇĴ 
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0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅȮĔŅĶĽŃĽĴľĬƞĺĵĔŇĨȮ&ApcbgrȮ`_li'ȮŐĸŃ 
ĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 

 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮŏĶŊŗŀĚȮĔŅĶŏĪňĵĭ
őŀĬįĸĔŅĶŏĶňĵĬĬŇĽŇĨĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0360ȮŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴȮ&ĩƟŅĴň'Ȯ 
 ĔŅĶĽŃĽĴľĬƞĺĵĔŇĨȮ&Credit bank'ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮ
ĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮŏĶŊŗŀĚȮŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬĶŃĭĭėĸńĚľĬƞĺĵĔŇĨĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0340ȮŐĸŃ
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 1,/ȮľĸńĔĽŌĨĶȮ 

1,/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮ128ȮľĬƞĺĵĔŇĨ 
1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 

 /'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮ 1. ľĬƞĺĵĔŇĨ 
 0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅ  92 ľĬƞĺĵĔŇĨ 
  0,/'ȮĺŇĝŅŐĔĬ   02 ľĬƞĺĵĔŇĨ 
  0,0'ȮĺŇĝŅŏŀĔ   46 ľĬƞĺĵĔŇĨ 
   0,0,/'ȮĺŇĝŅŏŀĔĭńĚėńĭ   35 ľĬƞĺĵĔŇĨ 
   2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ   3/ ľĬƞĺĵĔŇĨ 
       2,2,2,1'ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭ   10 ľĬƞĺĵĔŇĨ 
    ȮȮȮȮȮȮȮȮȮȮȮȮľĴĺħȮĔ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢ 
Ȯ      ȮȮȮȮŀŋĨĽŅľĔĶĶĴ 
    ȮȮȮȮȮȮȮȮȮȮȮȮľĴĺħȮĕ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
   ȮȮȮȮ2,2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶňȮȮȮ   2/ ľĬƞĺĵĔŇĨ 
     ȮĔĸŋƞĴĪňŗ 1 ȮĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 
     ȮĔĸŋƞĴĪňŗȮ2 ȮĺŇĝŅıŀĸŇŏĴŀĶƢ 
     ȮĔĸŋƞĴĪňŗȮ3 ȮĺŇĝŅŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 
     ȮĔĸŋƞĴĪňŗȮ2ȮȮĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
     ȮĔĸŋƞĴĪňŗȮ3ȮȮĺŇĝŅŏėĴňĕńŘĬĽŌĚ 
 1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅ  Ȯ4 ľĬƞĺĵĔŇĨ 
 

1,/,1ȮĶŅĵĺŇĝŅ 
 

 /'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮœĴƞĬƟŀĵĔĺƞŅ    30 ľĬƞĺĵĔŇĨ 
 

  1,1'ȮĔĸŋƞĴĺŇĝŅĪńĔļŃĔŅĶŒĝƟĝňĺŇĨėŋĦĳŅı   9Ȯ ľĬƞĺĵĔŇĨ 
89510064 ĳŌĴŇĭŌĶıŅ        3&2+2+5' 
  Wisdom of BUU  
89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ      2&1+2+3' 
  Philosophy of Sufficiency EconomyȮ 
89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮ       0&/+0+1' 
  Food for Health 
89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅıȮ      0&/+0+1' 
Ȯ  Love, Sex and Health  
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  1,2'ȮĔĸŋƞĴĺŇĝŅıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔȮ   12  ľĬƞĺĵĔŇĨ 
89520064 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮ   0&/+0+1' 
Ȯ  Citizenship and Responsibility towards Society of  
Ȯ  Thailand, ASEAN, and the World 
89520164 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭȮ     0&/+0+1' 
Ȯ  Lateral Thinking Skill Development 
89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ      1&0+0+3' 
Ȯ  English for Communication 
89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚȮ     1&0+0+3' 
Ȯ  Experiential English 
89520864 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵȮ    0&/+0+1' 
Ȯ  Thai Language Skills for Careers in Contemporary Society 
 

  1,3'ȮĔĸŋƞĴĺŇĝŅĪňŗŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨ 9  ľĬƞĺĵĔŇĨ 
 

   1,3,1'ȮĶŅĵĺŇĝŅĭńĚėńĭȮȮ/ȮĶŅĵĺŇĝŅȮȮ   0Ȯ ľĬƞĺĵĔŇĨ 
89530064 őŀĔŅĽŐĸŃėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨȮ    0&0+.+2' 
Ȯ  Opportunities and Challenges for Future Careers 
 

   1,3,2'ȮĶŅĵĺŇĝŅŏĸŊŀĔȮȮ3ȮĶŅĵĺŇĝŅȮȮ   7Ȯ ľĬƞĺĵĔŇĨ 
  ȮȮȮȮ ȮȮȮȮőħĵĪŅĚľĸńĔĽŌĨĶŐĬŃĬŜŅŒľƟĬŇĽŇĨŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮħńĚĬňŘȮ 
89530164Ȯ ĪńĔļŃħŇěŇĪńĸȮ        2&2+0+4' 
Ȯ  Digital Skill 
89531764Ȯ ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ21     2&2+0+4' 
Ȯ  Marketing for Entrepreneurship in the 21st Century 
89539864Ȯ ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňȮ    3&0+0+9' 
Ȯ  Transforming Thailand through Innovation and Technology 
 
ėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅȮ&ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ'ȮȮ 
 ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵŏĸĕȮ8 ľĸńĔȮĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 
 ŏĸĕĶľńĽȮ3 ľĸńĔŐĶĔȮ ľĴŅĵĩŉĚȮȮĶľńĽĕŀĚőėĶĚĔŅĶěńħĨńŘĚĽĩŅĭńĬĔŅĶĻŉĔļŅĪńŗĺœĮ 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ4+6Ȯ ľĴŅĵĩŉĚȮȮĸŜŅħńĭĕŀĚĶŅĵĺŇĝŅ 
  100+199  ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĪńĔļŃĔŅĶŒĝƟĝňĺŇĨėŋĦĳŅı 
  200+299Ȯ ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔ 
  300+199Ȯ ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĪňŗŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨ 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ7+8Ȯ ľĴŅĵĩŉĚȮȮĮƖĪňŗĽĶƟŅĚĶŅĵĺŇĝŅ 
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 0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅ     92 ľĬƞĺĵĔŇĨ 
  2,1'ȮĺŇĝŅŐĔĬ      02 ľĬƞĺĵĔŇĨ 
30211364 ŐėĸėŌĸńĽȮ        3&3+0+6' 
  Calculus  
30310164 ŏėĴňȮ         3&3+0+6' 
  ChemistryȮ 
30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň        1&0+3+1' 
  Chemistry Laboratory 
30311.64 ŏėĴňĲƕĽŇĔńĸȮ/        3&3+0+6' 
  Physical Chemistry I 
30300064 ŏėĴňŀŇĬĪĶňĵƢȮ/        3&3+0+6' 
  Organic Chemistry I 
30610064 ĝňĺĺŇĪĵŅĪńŗĺœĮ        3&3+0+6' 
  General Biology 
30610164 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ       1&0+3+1' 
  General BiologyȮLaboratory 
30810064 ĲƕĽŇĔĽƢĪńŗĺœĮ        3&3+0+6' 
  General Physics 
30810164 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ       1&0+3+1' 
  General PhysicsȮLaboratory 
31220164 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ      3&3+0+6' 
  Elementary Statistics for Science 
 
  2,2'ȮĺŇĝŅŏŀĔ      68 ľĬƞĺĵĔŇĨ 
 2,2,1'ȮĺŇĝŅŏŀĔĭńĚėńĭ    37 ľĬƞĺĵĔŇĨ 
30315064 ŏėĴňĺŇŏėĶŅŃľƢ        4&3+3+6' 
  Analytical Chemistry 
30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ   1&0+3+1' 
  Open up New Experiences of Chemistry in Eastern Economic Corridor 
30316164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵ   2&2+0+4' 
  Hazardous Chemical Management and Safety 
30322364 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ/       /&.+1+/' 
  Organic Chemistry Laboratory I 
30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0        1&1+.+4' 
  Organic Chemistry II 
30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0       /&.+1+/' 
  Organic Chemistry Laboratory II 
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30323264 ŏėĴňĲƕĽŇĔńĸȮ0        1&1+.+4' 
  Physical Chemistry II 
30324164 ŏėĴňŀĬŇĬĪĶňĵƢȮ/        1&1+.+4' 
  Inorganic Chemistry I 
30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ0        1&1+.+4' 
  Inorganic Chemistry II 
30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ     /&.+1+/' 
  Qualitative Inorganic Analysis Laboratory 
30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ       4&3+3+6' 
  Instrumental Analysis 
30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ       1&1+.+4' 
  Exploration of Applied Chemistry 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/       /&.+1+/' 
  Physical Chemistry Laboratory I 
30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0       /&.+1+/' 
  Physical Chemistry Laboratory II 
30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ       /&.+1+/' 
  Inorganic Chemistry Laboratory 
30349164 ĽńĴĴĬŅŏėĴň        1&0+2+1' 
  Chemistry Seminar 
31620164 ĝňĺŏėĴňĪńŗĺœĮ        3&3+0+6' 
  General Biochemistry 
31622164 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ       1&0+3+1' 
  General Biochemistry Laboratory 
 

 2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔ    31 ľĬƞĺĵĔŇĨ 
  2,2,2,1'ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭȮ  10 ľĬƞĺĵĔŇĨ 
 ĬŇĽŇĨĨƟŀĚĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅŒĬȮľĴĺħȮĔ'ȮľĶŊŀȮľĴĺħȮĕ'ȮŀĵƞŅĚŒħŀĵƞŅĚľĬŉŗĚȮ
&ĔĶĦňĪňŗŏĸŊŀĔŏĶňĵĬėĶĭŒĬľĴĺħŒħľĴĺħľĬŉŗĚŐĸƟĺȮĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĕƟŅĴľĴĺħœħƟȮŐĸŃŒľƟėŇħŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŏĽĶň' 
Ȯ ľĴĺħȮĔ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴ 
30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň    0&/+0+1' 
Ȯ  Specialized Instruments for Chemical Industries 
30339164 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ     2&1+2+3' 
  Career Preparation 
30349464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ    ȮȮȮȮȮȮȮȮ6&0+18+9' 
  Cooperative and Work Integrated Learning 
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 ľĴĺħȮĕ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
30336164 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň      2&1+2+3'
  Digital Skill for Chemist 
30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ      2&1+2+3' 
  ResearchȮand Innovation Skill 
30349064 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň     2&1+2+3' 
  Entrepreneurship SkillȮin Chemistry 
30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň       2&1+2+3' 
  Pre+chemistry Project 
30349364 őėĶĚĚŅĬŏėĴň        2&0+4+2' 
  Chemistry Project 
 
  2,2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶňȮ  21 ľĬƞĺĵĔŇĨ 
 

 ĔĸŋƞĴĪňŗ 1Ȯ8ȮĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 
30336364 ŏĻĶļģĔŇěĝňĺĳŅı        2&2+0+4' 
  Bioeconomy 
30336464 ĝňĺĴĺĸ         2&2+0+4' 
  Biomass 
30336564 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅ        2&2+0+4' 
  Catalysis 
30336664 őĶĚĔĸńŗĬĝňĺĳŅı        2&2+0+4' 
  Biorefinery 
30336764 ŏėĴňıĸńĚĚŅĬĪŅĚŏĸŊŀĔ       2&2+0+4' 
  Chemistry for Alternative Energy 
 
 ĔĸŋƞĴĪňŗȮ2Ȯ8ȮĺŇĝŅıŀĸŇŏĴŀĶƢ 
30337064 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ        2&2+0+4' 
  Introduction to Polymers 
30337164 ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶħńħŐĮĶĪŅĚŏėĴňĕŀĚıŀĸŇŏĴŀĶƢ    2&2+0+4' 
  Synthesis and Chemical Modification of Polymers 
30337264 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢ      2&2+0+4' 
  Polymer Characterization 
30337364 ŏĪėőĬőĸĵňıĸŅĽĨŇĔŐĸŃĔŅĶĶňœĞŏėŇĸ     3&3+0+6' 
  Plastic TechnologyȮand Recycling 
30337464 ŏĪėőĬőĸĵňĵŅĚ        2&2+0+4' 
  Rubber Technology 
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30337564 ıŀĸŇŏĴŀĶƢįĽĴŐĸŃıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨ     2&2+0+4' 
  Polymer Blends and Polymer Composites 
30337664 ıŀĸŇŏĴŀĶƢĝňĺĳŅı        2&2+0+4' 
  Biopolymer 
30337764 ĽňŐĸŃŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ      2&2+0+4' 
  Paint and Surface Coating Technology 
 
 ĔĸŋƞĴĪňŗȮ3 8ȮĺŇĝŅŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 
30338164 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ     3&3+0+6' 
  Electrochemical Sensors and Applications 
30338264 ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ       3&3+0+6' 
  Food Analysis 
30338364 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶŐĭĭĶŌƟįĸŏĶŖĺ    2&2+0+4' 
  High+Throughput Analysis of Food Safety 
30338464 őėĶĴŅőĪĔĶŅĲƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶŐĸŃĵŅ  2&1+3+2' 
  Chromatography and Applications in Food and  
Ȯ  Pharmaceutical Analysis 
30338564 őĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĽŜŅľĶńĭŀŀĔŐĭĭĵŅ     2&2+0+4' 
  Molecular Docking for Drug Design 
30338664 ŏėĴňĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ       3&2+3+4' 
  Health and Beauty Chemistry 
30338764 ŏėĴňĽĴŋĬœıĶŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅı      3&2+3+4' 
  Herbal Chemistry for Health Care 
30338864 ŏėĴňĪŅĚĪŃŏĸ        3&3+0+6' 
  Marine Chemistry 
30338964 ĽŅĶĸħŐĶĚĨŉĚįŇĺŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚ     3&3+0+6' 
  Surfactants in Cosmetic Products 
30348064 ŏėĴňĵŅ         2&2+0+4' 
  Medicinal Chemistry 
 
 ĔĸŋƞĴĪňŗȮ2Ȯ8ȮĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
30346064 ĮƕőĨĶŏĸňĵĴıŊŘĬģŅĬ       2&2+0+4' 
  Introduction to Petroleum 
30346164 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴȮ      2&2+0+4' 
  Industrial Chemical Processes 
30346264 ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ     2&2+0+4' 
Ȯ  Miniaturized Chemical Analysis and Applications 
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30346364 ŏĞĬŏĞŀĶƢĪŅĚŏėĴň        2&2+0+4' 
  Chemical Sensor 
30346464 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĺńĽħŋĬŅőĬ      2&2+0+4' 
  Nanoscience and Nanomaterials 
30346564 ĺńĽħŋĴŌĸģŅĬ        2&2+0+4' 
  Basis Materials 
30346664 ĺńĽħŋĺŇĻĺĔĶĶĴ        2&2+0+4' 
  Engineering Materials   
30346764 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĺńĽħŋ    3&2+3+4' 
  Analysis Techniques and Characterization of Materials 
1.146842 ŏŀŖĔŏĞĸĽŜŅľĶńĭŏėĴň       2&1+2+3' 
  Excel for Chemistry 
30346964 ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŀŅľŅĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ 1&1+.+4' 
Ȯ  Automated Analytical System and Applications  
Ȯ  in Food and Environment 
1.145.42 ľńĺĕƟŀĪńĬĽĴńĵŒĬĺŇĝŅŏėĴň       2&2+0+4' 
  Current TopicsȮin Chemistry 
1.145/42 ľńĺĕƟŀĪńĬĽĴńĵħƟŅĬŏĪėőĬőĸĵňĪŅĚŏėĴň     2&2+0+4' 
  Current TopicsȮin ChemistryȮTechnology 
1.145242 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ     2&2+0+4' 
  Unit Operation for Industrial Chemistry 
 
 ĔĸŋƞĴĪňŗȮ3Ȯ8ȮĺŇĝŅŏėĴňĕńŘĬĽŌĚ 
1.110/42 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĽŅĶŀŇĬĪĶňĵƢ      3&3+0+6' 
  Structure Elucidation of Organic Compounds 
1.110042 ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ       3&2+3+4' 
  Organic Synthesis 
1.111142 ŏėĴňĲƕĽŇĔńĸȮ1        3&3+0+6' 
  Physical Chemistry III 
1.111342 ŀńĸĔŀĶŇĪŉĴĳŅııŊŘĬįŇĺĺńĽħŋȮ      2&2+0+4' 
  Material Surface Imaging Algorithm 
30333864 ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴňȮȮ     2&2+0+4' 
  Mathematical Methods for Chemistry 
1.111742 ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ       2&2+0+4' 
  Surface Chemistry and Colloid   
30335064 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ      2&0+6+3' 
  Advanced Analytical Chemistry Laboratory 
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30335164 ŏĪėĬŇėĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŒĬŏėĴňĺŇŏėĶŅŃľƢ     2&1+3+2' 
  Sample Preparation Techniques in Analytical Chemistry 
1.121/42 ŏėĴňŏĝŇĚėŜŅĬĺĦ        2&2+0+4' 
  Computational Chemistry  
30344064 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔȮ    2&2+0+4' 
  Organometallic Chemistry 
 
 1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅ    ȮȮȮ4 ľĬƞĺĵĔŇĨ 
  ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮěŅĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮ 

ľĶŊŀŏĸŊŀĔŏĶňĵĬěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨ 
 
ėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅȮ&ŒĬľĴĺħĺŇĝŅŏĜıŅŃ' 
 ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵŏĸĕ 8ȮľĸńĔȮĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 

 ŏĸĕĶľńĽȮ3 ľĸńĔŐĶĔȮ ľĴŅĵĩŉĚȮȮŏĸĕĶľńĽĕŀĚľĬƞĺĵĚŅĬȮ 
 ŏĸĕĶľńĽȮȮ303  ľĴŅĵĩŉĚȮȮĽŅĕŅĺŇĝŅŏėĴň 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ4Ȯ ľĴŅĵĩŉĚȮȮĝńŘĬĮƖĪňŗŏĮƕħĽŀĬ 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ5Ȯ ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅȮħńĚĬňŘ 
 ŏĸĕȮ0,Ȯ1  ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬȮ 
 ŏĸĕȮ2 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏėĴňŀŇĬĪĶňĵƢ 
 ŏĸĕȮ3 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏėĴňĲƕĽŇĔńĸ 
 ŏĸĕȮ4 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢ 
 ŏĸĕȮ5 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢ 
 ŏĸĕȮ6, 7,Ȯ8 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏėĴňĮĶŃĵŋĔĨƢ 
 ŏĸĕȮ9 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĽńĴĴĬŅȮőėĶĚĚŅĬȮŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢ 
Ȯ   ŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ4Ȯ ľĴŅĵĩŉĚȮȮĸŜŅħńĭĕŀĚĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅ 
 ŏĸĕĶľńĽľĸńĔĪňŗȮ5+6Ȯ ľĴŅĵĩŉĚȮȮĮƖĪňŗĽĶƟŅĚĶŅĵĺŇĝŅ 
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
 

ľĴĺħȮĔ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴ 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 
Philosophy of Sufficiency Economy 

0&/+0+1' 

6730..42 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮ
ŀŅŏĞňĵĬȮŐĸŃőĸĔ 
Citizenship and Responsibility towards 
Society ofȮThailand, ASEAN, and the World 

2&1+2+3' 

89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
English for Communication 

3&2+2+5' 

ĺŇĝŅŏĜıŅŃ 30211364 ŐėĸėŌĸńĽ 
Calculus 

3&3+0+6' 

30310164 ŏėĴň 
Chemistry 

3&3+0+6' 

30310264 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ 
AfckgqrpwȮJ_`mp_rmpw 

1&0+3+1' 

30810064 ĲƕĽŇĔĽƢĪńŗĺœĮ 
General Physics 

3&3+0+6' 

30810164 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 
General Physics Laboratory 

1&0+3+1' 

ĶĺĴȮ&Total' 16 
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ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

 
  

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510064 ĳŌĴŇĭŌĶıŅ 
Wisdom of BUU 

3&2+2+5' 

89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚ 
Experiential English 

3&2+2+5' 

ĺŇĝŅŏĜıŅŃ 30313064 ŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry I 

1&1+.+4' 

30315064 ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

4&3+3+6' 

30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļ 
ĳŅėĨŃĺńĬŀŀĔ 
Open up New Experiences of Chemistry 
in Eastern Economic Corridor 

1&0+3+1' 

303/6164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃ 
ėĺŅĴĮĸŀħĳńĵ 
Hazardous Chemical Management  
and Safety 

2&2+0+4' 

30610064 ĝňĺĺŇĪĵŅĪńŗĺœĮ 
General Biology 

3&3+0+6' 

30610164 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ 
General BiologyȮLaboratory 

1&0+3+1' 

ĶĺĴȮ&Total' 2. 
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ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 6730./42 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭ 
Lateral Thinking Skill Development 

0&/+0+1' 

6730.642 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵ 
Thai Language Skills for Careers in 
Contemporary Society 

0&/+0+1' 

ĺŇĝŅŏĜıŅŃ 30320064 ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry IȮ 

3&3+0+6' 

30320164 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory I  

1&0+3+1' 

30321064 ŏėĴňĲƕĽŇĔńĸȮ2 
Physical Chemistry II 

1&1+.+4' 

30324/64 ŏėĴňŀĬŇĬĪĶňĵƢȮ/ 
Inorganic Chemistry I 

1&1+.+4' 

30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ 
Qualitative Inorganic Analysis Laboratory 

1&0+3+1' 

30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ 
Exploration of Applied Chemistry 

3&3+0+6' 

ĶĺĴȮ&Total' 18 
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ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
Food for Health 

0&/+0+1' 

89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅı 
Love, Sex and Health 

0&/+0+1' 

89530164 ĪńĔļŃħŇěŇĪńĸ 
Digital Skill 

2&2+0+4' 

ĺŇĝŅŏĜıŅŃ 30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry IIȮ 

1&1+.+4' 

30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry Laboratory II 

1&0+3+1' 

30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ2 
Inorganic Chemistry II  

1&1+.+4' 

30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 
Instrumental Analysis 

4&3+3+6' 

31220164 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
Elementary Statistics for Science 

3&3+0+6' 

ĶĺĴȮ&Total' 0. 
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ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester'Ȯ 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 6731..42 őŀĔŅĽŐĸŃėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔ
ŀĬŅėĨ 
Opportunities and Challenges for Future 
Careers 

2&2+0+4' 

89531764 ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ0/ 
Marketing for Entrepreneurship in  
the 21stȮCentury 

2&2+0+4' 

ĺŇĝŅŏĜıŅŃ 30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry Laboratory I 

/&.+1+/' 

30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň 
Specialized Instruments for Chemical 
Industries 

2&1+2+3' 

31620164 ĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry 

3&3+0+6' 

31622164 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry Laboratory 

1&0+3+1' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

5 

ĺŇĝŅŏĸŊŀĔŏĽĶň XXXXXX ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

0 

ĶĺĴȮ&Total' /8 
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ĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89539864 ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵň 
Transforming Thailand through 
Innovation and Technology 

3&0+0+9' 

ĺŇĝŅŏĜıŅŃ 30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry Laboratory II 

/&.+1+/' 

30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

/&.+1+/' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

12 

ĶĺĴȮ&Total' /5 
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ĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅŏĜıŅŃ 30339164 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ 
Career Preparation 

0&/+0+1' 

30327/64 ĽńĴĴĬŅŏėĴň 
Chemistry Seminar 

1&0+2+1' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

4 

ĺŇĝŅŏĸŊŀĔŏĽĶň XXXXXX ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

4 

ĶĺĴȮ&Total' // 
 
 
 

ĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅŏĜıŅŃ 30349464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
Cooperative and Work Integrated Learning 

6&0+18+9' 

ĶĺĴȮ&Total' 4 
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ľĴĺħȮĕ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 
Philosophy of Sufficiency Economy 

0&/+0+1' 

6730..42 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮ
ŀŅŏĞňĵĬȮŐĸŃőĸĔ 
Citizenship and Responsibility towards 
Society ofȮThailand, ASEAN, and the World 

2&1+2+3' 

89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
English for Communication 

3&2+2+5' 

ĺŇĝŅŏĜıŅŃ 30211364 ŐėĸėŌĸńĽ 
Calculus 

3&3+0+6' 

30310164 ŏėĴň 
Chemistry 

3&3+0+6' 

30310264 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ 
AfckgqrpwȮJ_`mp_rmpw 

1&0+3+1' 

30810064 ĲƕĽŇĔĽƢĪńŗĺœĮ 
General Physics 

3&3+0+6' 

30810164 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 
General Physics Laboratory 

1&0+3+1' 

ĶĺĴȮ&Total' 16 
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ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

 
 
  

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510064 ĳŌĴŇĭŌĶıŅ 
Wisdom of BUU 

3&2+2+5' 

89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚ 
Experiential English 

3&2+2+5' 

ĺŇĝŅŏĜıŅŃ 30313064 ŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry I 

1&1+.+4' 

30315064 ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

4&3+3+6' 

30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļ 
ĳŅėĨŃĺńĬŀŀĔ 
Open up New Experiences of Chemistry 
in Eastern Economic Corridor 

1&0+3+1' 

303/6164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴ
Įĸŀħĳńĵ 
Hazardous Chemical Management  
and Safety 

2&2+0+4' 

30610064 ĝňĺĺŇĪĵŅĪńŗĺœĮ 
General Biology 

3&3+0+6' 

30610164 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ 
General BiologyȮLaboratory 

1&0+3+1' 

ĶĺĴȮ&Total' 2. 
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ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 6730./42 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭ 
Lateral Thinking Skill Development 

0&/+0+1' 

6730.642 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵ 
Thai Language Skills for Careers in 
Contemporary Society 

0&/+0+1' 

ĺŇĝŅŏĜıŅŃ 30320064 ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry IȮ 

3&3+0+6' 

30320164 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory I  

1&0+3+1' 

30321064 ŏėĴňĲƕĽŇĔńĸȮ2 
Physical Chemistry II 

1&1+.+4' 

30324/64 ŏėĴňŀĬŇĬĪĶňĵƢȮ/ 
Inorganic Chemistry I 

1&1+.+4' 

30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ 
Qualitative Inorganic Analysis Laboratory 

1&0+3+1' 

30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ 
Exploration of Applied Chemistry 

3&3+0+6' 

ĶĺĴȮ&Total' 18 
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ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
Food for Health 

0&/+0+1' 

89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅı 
Love, Sex and Health 

0&/+0+1' 

89530164 ĪńĔļŃħŇěŇĪńĸ 
Digital Skill 

2&2+0+4' 

ĺŇĝŅŏĜıŅŃ 30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry IIȮ 

1&1+.+4' 

30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry Laboratory II 

1&0+3+1' 

30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ2 
Inorganic Chemistry II  

1&1+.+4' 

30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 
Instrumental Analysis 

4&3+3+6' 

31220164 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
Elementary Statistics for Science 

3&3+0+6' 

ĶĺĴȮ&Total' 0. 
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ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĨƟĬ Ȯ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 6731..42 őŀĔŅĽėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨ 
Opportunities and Challenges for  
Future Careers 

2&2+0+4' 

89531764 ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬ 
ĻĨĺĶĶļĪňŗȮ0/ 
Marketing for Entrepreneurship in  
the 21st Century 

2&2+0+4' 

ĺŇĝŅŏĜıŅŃ 30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry Laboratory I 

/&.+1+/' 

30336164 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň 
Digital Skill for Chemist 

2&1+2+3' 

31620164 ĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry 

3&3+0+6' 

31622164 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry Laboratory 

1&0+3+1' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

5 

ĺŇĝŅŏĸŊŀĔŏĽĶň XXXXXX ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

0 

ĶĺĴȮ&Total' /8 
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ĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 89539864 ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵň 
Transforming Thailand through  
Innovation and Technology 

3&0+0+9' 

ĺŇĝŅŏĜıŅŃ 30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry Laboratory II 

/&.+1+/' 

30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

/&.+1+/' 

30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
ResearchȮand Innovation Skill 

2&1+2+3' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

12 

ĶĺĴȮ&Total' /7 
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ĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ&First Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅŏĜıŅŃ 30327/64 ĽńĴĴĬŅŏėĴň 
Chemistry Seminar 

1&0+2+1' 

30349.64 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň 
Entrepreneurship SkillȮin Chemistry 

2&1+2+3' 

30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň 
Pre+chemistry Project 

2&1+2+3' 

303xxx64 ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
Major Elective 

4 

ĺŇĝŅŏĸŊŀĔŏĽĶň XXXXXX ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

4 

ĶĺĴȮ&Total' /1 
 
 

ĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ&Second Semester' 
 

ľĴĺħĺŇĝŅ ĶľńĽŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨȮ 
&Īķļġň+ĮĢŇĭńĨŇ+
ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ĺŇĝŅŏĜıŅŃ 30349364 őėĶĚĚŅĬŏėĴň 
Chemistry Project 

0&.+2+0' 

ĶĺĴȮ&Total' 0 
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1,/,3ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
   &ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ/' 
 

1,0ȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

 3,2,1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

  &/'ȮĬŅĵěŏĶȮěĶńĽěĶŌĠıĚĻƢ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+8498+0007X+XX+X 
  Ph,D,Ȯ&Organic Chemistry' International Programme,ȮMahidol UniversityȮı,Ļ,Ȯ0327 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ,Ȯ2541  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ6ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100037 ŏėĴňŀŇĬĪĶňĵƢȮ1 1&1+.+4' 
1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 
1.100337 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň 2&1+2+3' 
30349364 őėĶĚĚŅĬŏėĴň 2&0+4+2' 
30336164 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň 2&1+2+3' 
30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ /&.+1+/' 

 
  &0'ȮĬŅĚĽŅĺěŀĴŒěȮĽŋĔŒĽ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2001+0096X+XX+X 
  ĺĪ,ħ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2549 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĴňŀĬŇĬĪĶňĵƢĮĶŃĵŋĔĨƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2545 
Ȯ  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2541 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.1/./37 ŏėĴňȮ/ 1&1+.+4' 
1.1/.237 ŏėĴňȮ0 1&1+.+4' 
1.102.37 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ /&.+1+/' 

  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30324164 ŏėĴňŀĬŇĬĪĶňĵƢȮ/  1&1+.+4' 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  /&.+1+/' 
30346364 ŏĞĬŏĞŀĶƢĪŅĚŏėĴň  2&2+0+4' 
30327/64 ĽńĴĴĬŅŏėĴň 1&0+2+1' 

 
&1'ȮĬŅĚĽŅĺĵŋĳŅıĶȮĽĴňĬƟŀĵ   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+4010+0058X+XX+X 
Ph,D,Ȯ&Chemistry'ȮColorado State University, USA ı,Ļ,Ȯ2555 
ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĴňŀĬŇĬĪĶňĵƢĮĶŃĵŋĔĨƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ033/ 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮı,Ļ,Ȯ0326 
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 

  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310259 ŏėĴňȮ2 1&1+.+4' 
30310359 ĮĢŇĭńĨŇĔŅĶŏėĴň /&.+1+/' 
30325359 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 2&.+6+2' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň 0&/+0+1' 
30349064 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň 2&1+2+3' 
30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 2&1+2+3' 
30338264 ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ 3&3+0+6' 
30346264 ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 2&2+0+4' 

 
&4'ȮĬŅĚĻĻŇīĶȮĴńŗĬŏěĶŇĠ   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2499+0020X+XX+X 
ĮĶ,ħ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ0330 
ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ0320 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ0318 
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ7ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 

  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.103059 ŏėĴňĺŇŏėĶŅŃľƢıŊŘĬģŅĬ 1&1+.+4' 
30325159 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢıŊŘĬģŅĬ /&.+1+/' 
1.113/37 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀȮ/ 0&0+.+2' 
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 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 4&3+3+6' 
30338164 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 3&3+0+6' 
30346964 ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ

ŀŅľŅĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
1&1+.+4' 

 
&5'ȮĬŅĚĽŅĺĽŋĝĠŅȮįƞŀĚŒĽȮȮȮȮ  ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮ3+1602+0001X+XX+X 
Ph,D,Ȯ&Physical and TheoreticalȮChemistry'ȮUniversity of Bristol, UK ı,Ļ,Ȯ2544ȮȮ 
ĺĪ,Ĵ,Ȯ&ŏėĴňĲƕĽŇĔńĸ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ, 2537  
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ0312 
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30323359 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30333059 ŏėĴňĲƕĽŇĔńĸȮ0Ȯ 1&3+0+6' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30313064 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30323264 ŏėĴňĲƕĽŇĔńĸȮȮ0Ȯ 1&3+0+6' 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 
30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 1&0+3+1' 
30338564 őĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĽŜŅľĶńĭŀŀĔŐĭĭĵŅ 2&2+0+4' 

 
  &4'ȮĬŅĚĮƕĵŃıĶȮĦȮľĬŀĚėŅĵ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ5+4712+0001X+XX+X 
  ĮĶ,ħ,Ȯ&ĮƕőĨĶŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2555 
  ĺĪ,Ĵ,Ȯ&ĮƕőĨĶŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2549 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2546  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310359 ĮĢŇĭńĨŇĔŅĶŏėĴň 1&0+3+1' 
30347859 ŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 2&2+0+4' 

 
 



- 42 - 
 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ  3&3+0+6' 
30337364 ŏĪėőĬőĸĵňıĸŅĽĨŇĔŐĸŃĔŅĶĶňœĞŏėŇĸ 3&3+0+6' 
30337664 ıŀĸŇŏĴŀĶƢĝňĺĳŅı  2&2+0+4' 

 
  &7'ȮĬŅĚĽŅĺĔŅĶŃŏĔħȮŏĪĻĻĶň ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2501+0013X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮUniversity ofȮOxford, UK ı,Ļ,Ȯ2553 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2542 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2538  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ6ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30324059 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢȮ /&.+1+/' 
1.102/37 ŏėĴňŀĬŇĬĪĶňĵƢ1 1&1+.+4' 
1.112.37 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30336364 ŏĻĶļģĔŇěĝňĺĳŅı 0&0+.+2' 
30336464 ĝňĺĴĺĸ 0&0+.+2' 
30336564 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅ 0&0+.+2' 
30336664 őĶĚĔĸńŗĬĝňĺĳŅı 0&0+.+2' 
30336764 ŏėĴňıĸńĚĚŅĬĪŅĚŏĸŊŀĔ 0&0+.+2' 
30346464 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĺńĽħŋĬŅőĬ 0&0+.+2' 
30346764 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĺńĽħŋ 3&2+3+4' 

 
  &8'ȮĬŅĵĕěńħĳńĵȮĪŇıĵįƞŀĚȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1005+0017X+XX+X 
  Ph,D,Ȯ&Pharmarceutical Science'ȮChiba University, Japan ı,Ļ,Ȯ2554 
  ĺĪ,Ĵ,Ȯ&ŏėĴňŀĬŇĬĪĶňĵƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2534 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮĭŅĚŐĽĬȮı,Ļ, 2528  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ4ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.102/37 ŏėĴňŀĬŇĬĪĶňĵƢ1 1&1+.+4' 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.112.37 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ2 1&1+.+4' 
30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵ /&.+1+/' 

 
  &9'ȮĬŅĚĽŅĺěĚĔĸĦňȮěĚŀĶƞŅĴŏĶŊŀĚ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2097+0005X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮUniversity of Tasmania, Australia ı,Ļ,Ȯ2545 
  ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2535 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ, 2531Ȯ 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ0ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 
1.100237 ŏėĴňŀŇĬĪĶňĵƢȮ2 1&1+.+4' 
1.100337 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 /&.+1+/' 
1.110/37 ĽŏĮĔőĪĶĽőĔĮƖĕŀĚĽŅĶŀŇĬĪĶňĵƢ 1&1+.+4' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30322364 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 
30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0 1&1+.+4' 
30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 /&.+1+/' 
30338864 ŏėĴňĪŅĚĪŃŏĸ 1&1+.+4' 

 
&/0'ȮĬŅĚĽŅĺĝŋĸňıĶȮıŋĥĬĺĸ   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1+/..0+../6X+XX+X 
Ph,D,Ȯ&Chemistry'ȮUniversity of Delaware, USAȮı,Ļ,Ȯ0345 
ĺĪ,Ĵ,Ȯ&ŏėĴňŀĬŇĬĪĶňĵƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ0310 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ0325 

  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310137 ŏėĴňȮ/ 1&1+.+4' 
1.112/37 ŏėĴňŀĬŇĬĪĶňĵƢȮ1 1&1+.+4' 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30344059 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĪńĸĸŇĔ 0&0+.+2' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ /&.+1+/' 
30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ /&.+1+/' 
30336564 ĔŅĶŏĶƞĚĮġŇĔŇĶŇĵŅ 0&0+.+2' 
30344064 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔ 0&0+.+2' 

 
&/1'ȮĬŅĵĦńģıĚļƢȮĻĶňĽŋĕȮ   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1+02.0+..02X+XX+X 
Ph,D,Ȯ&Chemistry'ȮUniversity of Georgia, USAȮı,Ļ,Ȯ0347 
M,S,Ȯ&Chemistry'ȮUniversity of Maine, USAȮı,Ļ,Ȯ0343 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ0319 
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀŅěŅĶĵƢȮ 

  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ0ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310259 ŏėĴňȮ2 1&3+0+6' 
30310359 ĮĢŇĭńĨŇĔŅĶŏėĴň /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.1/3.42 ŏėĴňĺŇŏėĶŅŃľƢ 4&1+3+6' 

 
  &/2'ȮĬŅĵĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1199+0011X+XX+X 
  Ph,D,Ȯ&Physical and Theoretical Chemistry'ȮUniversity of Bristol, UK ı,Ļ,Ȯ2552 
  ĺĪ,Ĵ,Ȯ&ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2547 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ, 2543  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ3ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333159 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 
30333259 ŏėĴňĲƕĽŇĔńĸȮȮ0Ȯ 1&3+0+6' 
30333359 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 1&0+3+1' 
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 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30313064 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30323264 ŏėĴňĲƕĽŇĔńĸȮȮ0Ȯ 1&3+0+6' 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 
1.111742 ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 0&0+.+2' 

 
  &/3'ȮĬŅĚīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2499+0037X+XX+X 
  Ph,D,Ȯ&Polymer Science and Technology'ȮLoughborough University, UK ı,Ļ,Ȯ2544 
  ĺĪ,ĴȮ&ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2538 
  ĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ'ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮȮı,Ļ,Ȯ2535  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ7ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310759 ŏėĴňıŊŘĬģŅĬ 1&1+.+4' 
1.125737 ŏĪėőĬőĸĵňĵŅĚ 0&0+.+2' 
1./1./37 ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30337064 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ 0&0+.+2' 
30337164 ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶħńħŐĮĶĪŅĚŏėĴňĕŀĚıŀĸŇŏĴŀĶƢ 0&0+.+2' 
30337464 ŏĪėőĬőĸĵňĵŅĚ 0&0+.+2' 
30339164 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ 0&/+0+1' 
30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 6&0+18+9' 

 
  &14'ȮĬŅĵīňĶĬńĬĪƢȮĬĚėƢĬĺĸ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1+8008+000XX+XX+X 
  Ph,D,Ȯ&Chemistry'ȮClemson University, USAȮı,Ļ,Ȯ2560 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ2553 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ,Ȯ2550Ȯ 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333159 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ1 1&0+3+1' 
30333559 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸıŊŘĬģŅĬ 1&0+3+1' 



- 46 - 
 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
32558159 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚŏėĴň 2&1+2+3' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30313064 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 
1.111342 ŀńĸĔŀĶŇĪŉĴĳŅııŊŘĬįŇĺĺńĽħŋ 2&2+0+4' 

 
  &15'ȮĬŅĚĽŅĺĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1018+0016X+XX+X 
  Ph,DȮ&Analytical Chemistry'ȮMonash University, Australia ı,Ļ,Ȯ2550 
  M,Sc,Ȯ&Analytical Chemistry'ȮBrock University, CanadaȮı,Ļ,Ȯ2541 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ, 2531  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ5ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.113137 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ    2&0+6+2' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30315064 ŏėĴňĺŇŏėĶŅŃľƢ 4&3+3+6' 
30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 4&3+3+6' 

 
  &16'ȮĬŅĵĬĶĺŇĝĠƢȮœĔĶĬĶŅ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+8007+0001X+XX+X 
  ĺĪ,ħ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ2554 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮı,Ļ,Ȯ2550 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ, 2547  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ0ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333059 ŏėĴňĲƕĽŇĔńĸȮ/ 3&3+0+6' 
30333159 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 

  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30313064 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30323264 ŏėĴňĲƕĽŇĔńĸȮȮ0Ȯ 1&3+0+6' 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 

 
  &15'ȮĬŅĵĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2099+0006X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮLiverpool John Moores University, UK ı,Ļ,Ȯ2546 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2538 
  ĺĪ,ĭ,Ȯ&ĻŉĔļŅĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ,Ȯ2535  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ3ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310259 ŏėĴňȮ2 1&3+0+6' 
30310359 ĮĢŇĭńĨŇĔŅĶŏėĴň 1&0+3+1' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.113064 ŏėĴňĺŇŏėĶŅŃľƢ 4&3+3+6' 

 
  &16'ȮĬŅĚĽŅĺıĶŏıŖĠȮŀŅĪĶĔŇěĺńĥĬƢ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2003+0013X+XX+X 
  Ph,D,Ȯ&Materials Science and Engineering'ȮPennsylvania State University, 
  USA ı,Ļ,Ȯ2550 
  ĺĪ,Ĵ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2539 
  ĺĪ,ĭ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ, 2537  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310759 ŏėĴňıŊŘĬģŅĬ 1&1+.+4' 
30310659 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ /&.+1+/' 

  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30337764 ĽňŐĸŃŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ 2&2+0+4' 
30337264 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢ  0&0+.+2' 
30346564 ĺńĽħŋĴŌĸģŅĬ 2&2+0+4' 

 
 
 
  &17'ȮĬŅĵĳŌĴŇıńĥĬƢȮĳŅĝĬŃ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1014+0046X+XX+X 
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  Ph,D,Ȯ&Fundamental Geochemistry and Application'ȮUniversity of Paris 7  
  &Denis Diderot', France ı,Ļ,Ȯ2547 

 D,E,A &Fundamental Geochemistry and Application'ȮUniversity of Paris 7  
 &Denis Diderot', FranceȮı,Ļ,Ȯ254/ 

  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴȮı,Ļ, 2539  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ1ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333059 ŏėĴňĲƕĽŇĔńĸȮ/ 3&3+0+6' 
30333159 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 1&0+3+1' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30313064 ŏėĴňĲƕĽŇĔńĸȮ/Ȯ 1&3+0+6' 
30323264 ŏėĴňĲƕĽŇĔńĸȮ0Ȯ 1&3+0+6' 

 
  &0.'ȮĬŅĚĽŅĺĶŋƞĚĬĳŅȮŐĞƞŏŀŖĚ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ4+1017+0003X+XX+X 
  D,Agr,Sc,Ȯ&Organic Chemistry'ȮNagoya University, Japan ı,Ļ,Ȯ2542 
  ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2538 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2534  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ/3ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100037 ŏėĴňŀŇĬĪĶňĵƢȮ1 1&1+.+4' 
1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 
1.100337 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100042 ŏėĴňŀŇĬĪĶňĵƢȮ1 1&1+.+4' 
1.110042 ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ 3&2+3+4' 

 
  &2/'ȮĬŅĚĽŋĮĶŅĦňȮŐĔƟĺĳŇĶĴĵƢ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+4699+0029X+XX+X 
  Ph,D,Ȯ&Polymer Science and Technology'ȮUniversity of Manchester, Institute of  
  Science and Technology, UK ı,Ļ,Ȯ2545 
  ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2540 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬȮı,Ļ, 2538  
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  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30347459 ŏėĴňıŀĸŇŏĴŀĶƢ 0&0+.+2' 
1.126137 ĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴň 0&0+.+2' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30337064 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ 0&0+.+2' 
30346064 ĮƕőĨĶŏĸňĵĴıŊŘĬģŅĬ 0&0+.+2' 
30337564 ıŀĸŇŏĴŀĶƢįĽĴŐĸŃıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨ 0&0+.+2' 

 
  &20'ȮĬŅĵĽĴĻńĔħŇśȮĻŇĶŇœĝĵȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+9599+0013X+XX+X 
  Ph,D,Ȯ&Analytical Chemistry'ȮUniveristy of London, UK ı,Ļ,Ȯ2544 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2538 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮı,Ļ,Ȯ2536 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ1ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30325259 ŏėĴňĺŇŏėĶŅŃľƢ 3&3+0+6' 
30335259 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 2&0+6+2' 
30337159 ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭŏėĴň 2&1+2+3' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30335064 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ   2&0+6+3' 
30338464 őėĶĴŅőĪĔĶŅĲƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺŇŏėĶŅŃľƢ

ŀŅľŅĶŐĸŃĵŅ 
2&1+3+2' 

30335164 ŏĪėĬŇėĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŒĬŏėĴňĺŇŏėĶŅŃľƢ 2&1+3+2' 
30338364 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶŐĭĭĶŌƟįĸŏĶŖĺ 2&2+0+4' 
1.146842 ŏŀŖĔŏĞĸĽŜŅľĶńĭŏėĴň 2&1+2+3' 

 
  &21'ȮĬŅĵŀĬńĬĨƢȮŀīŇıĶĝńĵ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ5+1401+0000X+XX+X 
  ĮĶ,ħ,Ȯ&ŏėĴňĮĶŃĵŋĔĨƢ'ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮı,Ļ,Ȯ2555 
  ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮı,Ļ,Ȯ2551 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮı,Ļ,Ȯ2549  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
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  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ/1ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100037 ŏėĴňŀŇĬĪĶňĵƢȮ1 1&1+.+4' 
1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 
1.100237 ŏėĴňŀŇĬĪĶňĵƢȮ0 1&1+.+4' 
1.100337 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.110/42 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽŅĶŀŇĬĪĶňĵƢ 1&1+.+4' 
30338664 ŏėĴňĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ 3&2+3+4' 
30338764 ŏėĴňĽĴŋĬœıĶŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅı 3&2+3+4' 

 
  &22'ȮĬŅĚŀĳŇĠĠŅȮĬĺėŋĦ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+2404+0012X+XX+X 
  D,Sc,Ȯ&Earth and Planetary Sciences'ȮTokyo Institute of Technology, Japan  
  ı,Ļ,Ȯ2548 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2541 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2539  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ4ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.10./37 ŏėĴňĮĸŀħĳńĵ 0&0+.+2' 
1.103137 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 0&.+4+0' 
1.113037 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀȮ0 0&0+.+2' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30315064 ŏėĴňĺŇŏėĶŅŃľƢ 4&3+3+6' 
30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 4&3+3+6' 
30316164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵ 2&2+0+4' 

 
  &23'ȮĬŅĚĽŅĺŀŋĪńĵĺĶĶĦȮĻŇĶŇŀƞŀĬ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1803+0012X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮInha University, Korea ı,Ļ,Ȯ2552 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2547 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮı,Ļ,Ȯ2544  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ7ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 



- 51 - 
 

  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100237 ŏėĴňŀŇĬĪĶňĵƢȮ0 1&1+.+4' 
1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100237 ŏėĴňŀŇĬĪĶňĵƢȮ0 1&1+.+4' 
30348064 ŏėĴňĵŅ   2&2+0+4' 
30338964 ĽŅĶĸħŐĶĚĨŉĚįŇĺŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚ  3&3+0+6' 

 
  &24'ȮĬŅĚĽŅĺŀŋĭĸĸńĔļĦƢȮĶńĨĬĻńĔħŇś ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+5013+0012X+XX+X 
  Ph,D,Ȯ&Chemical Engineering'ȮUniversity of Birmingham, UK ı,Ļ,Ȯ2548 
  ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮı,Ļ,Ȯ2542 
  ĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ, 2540  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ6ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30310759 ŏėĴňıŊŘĬģŅĬ 1&1+.+4' 
30310659 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ /&.+1+/' 

 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

30346164 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴ 2&2+0+4' 
30346664 ĺńĽħŋĺŇĻĺĔĶĶĴ Ȯ 2&2+0+4' 
30347264 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 2&2+0+4' 

 
  &25'ȮĬŅĵŏŀĔıĚļƢȮĽŋĺńĥĬĴŅĸŅ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ3+1015+0077X+XX+X 
  Doutor &Química'ȮUniversidade do Porto, Portugal ı,Ļ,Ȯ2549 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ,Ȯ2541 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮı,Ļ, 2538  
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ7ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
30333259 ŏėĴňĲƕĽŇĔńĸȮȮ0Ȯ 1&3+0+6' 
30333359 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 1&0+3+1' 
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 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.111142 ŏėĴňĲƕĽŇĔńĸȮ1 3&3+0+6' 
1.121/42 ŏėĴňŏĝŇĚėŜŅĬĺĦ 2&2+0+4' 
30333864 ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴň 2&2+0+4' 

 
  &26'ȮĬŅĵŏŀĔĶńģȮĻĶňĽŋĕȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ5+1006+9903X+XX+X 
  Ph,D,Ȯ&Chemistry'ȮInha University, Korea ı,Ļ,Ȯ2547 
  ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2539 
  ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,Ȯ2534 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬȮ/.ȮŏĶŊŗŀĚȮŒĬĶŀĭȮ3ȮĮƖȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0' 
  ĳŅĶŃĚŅĬĽŀĬŏħŇĴ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
1.100237 ŏėĴňŀŇĬĪĶňĵƢȮ0 1&1+.+4' 
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 1,0,2ȮŀŅěŅĶĵƢıŇŏĻļȮȮ 
   ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĺƞŅħƟĺĵŀŅěŅĶĵƢıŇŏĻļȮı,Ļ,Ȯ0334Ȯ 
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2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ 
ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ&Coorperative and Work Intergrated 

Education ľĶŊŀȮCWIE'ȮőħĵěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĸńĔļĦŃĶƞĺĴįĸŇĨĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅŐĸŃĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮŏŀĔĝĬȮĝŋĴĝĬ'ȮŏıŊŗŀŒľƟĭńĦĤŇĨıĶƟŀĴĽŌƞőĸĔŐľƞĚĔŅĶĪŜŅĚŅĬěĶŇĚœħƟĪńĬĪňȮĴňĽĴĶĶĩĬŃ
ĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĽŅĴŅĶĩıńĥĬŅŀŅĝňıŒĬĮƤěěŋĭńĬŐĸŃŏĨĶňĵĴıĶƟŀĴĶŀĚĶńĭĨŜŅŐľĬƞĚ
ĚŅĬŒĬŀĬŅėĨȮŐĭƞĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĸńĔļĦŃĶƞĺĴįĸŇĨĶŃľĺƞŅĚľĸńĔĽŌĨĶŐĸŃĽĩŅĬĮĶŃĔŀĭĔŅĶ
ŏĮƦĬȮ2ȮĶŌĮŐĭĭȮœħƟŐĔƞ 

/,ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵȮŐĸŃľĶŊŀİƗĔ
ĮĢŇĭńĨŇŒĬĔĸŋƞĴĶŅĵĺŇĝŅŏėĴňĮĶŃĵŋĔĨƢĕŀĚľĸńĔĽŌĨĶľĶŊŀĴŅěńħőėĶĚĔŅĶŒľƟĬŇĽŇĨŏıŊŗŀŏĽĶŇĴĪńĔļŃŒĬĔŅĶĪŜŅĚŅĬ
ħƟŅĬŏėĴň 

0,ȮĔŅĶĬŜŅĬŇĽŇĨœĮħŌĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮŏŀĔĝĬȮĝŋĴĝĬ'ȮŏıŊŗŀŒľƟŏľŖĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬȮ
ŐĸŃĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĔŅĶŏĶňĵĬŒľƟĽŜŅŏĶŖěŐĸŃœħƟĪŜŅĚŅĬŒĬĨŜŅŐľĬƞĚŐĸŃĮĶŃŏĳĪĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĨńŘĚ
ŒěœĺƟ 

1,ȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŏėĴňŒĬľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ8ȮĽńĮħŅľƢ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŒĬĳŅėķħŌĶƟŀĬȮĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮŏĬƟĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬěĶŇĚȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶŏĮƦĬĮĶŃĽĭĔŅĶĦƢĪňŗĬŇĽŇĨœĴƞĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŒĬľƟŀĚŏĶňĵĬȮĬŇĽŇĨȮěŃœħƟĶńĭĔŅĶıńĥĬŅĨĬŏŀĚ
ĪŅĚħƟŅĬėĺŅĴėŇħȮĔŅĶĽńĚŏĔĨȮĔŅĶĨńħĽŇĬŒěȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňĔŅĶ
ěńħŏĨĶňĵĴŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬȮĺŇĝŅĔŅĶȮěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬěĶŇĚĕŀĚĨĬŏŀĚĪňŗĽŃĪƟŀĬĔŅĶ
įĽĴįĽŅĬȮĶŃľĺƞŅĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇŏĕƟŅħƟĺĵĔńĬȮĶĺĴĪńŘĚĔŅĶėƟĬıĭĨĬŏŀĚĪŅĚħƟŅĬĚŅĬŀŅĝňıĪňŗĝńħŏěĬ
ĕŉŘĬ 

2,ȮĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴĨƟŀĚŏĶňĵĬĺŇĝŅȮ1.127142Ȯ
ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŒĬĮƖĪňŗȮ2ȮĳŅėĮĸŅĵȮĬŇĽŇĨěŃœħƟĶńĭĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŏėĴňŒĬ
ľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬȮŏĽĴŊŀĬŏĮƦĬıĬńĔĚŅĬĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ16Ȯ
ĽńĮħŅľƢȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĚŅĬĪňŗĬŇĽŇĨĮĢŇĭńĨŇĨƟŀĚĨĶĚĔńĭĽŅĕŅĺŇĝŅĝňıȮŐĸŃŏĬƟĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĮĶŃĽĭĔŅĶĦƢ
ĔŅĶĪŜŅĚŅĬěĶŇĚȮ&Work+based Learning'ȮľĸńĔĽŌĨĶŏĬƟĬŒľƟĬŇĽŇĨœħƟĪŜŅőėĶĚĚŅĬıŇŏĻļȮ&Project'ȮĪňŗĴň
ĮĶŃőĵĝĬƢȮĨƞŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĝƞĬȮĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮĔŅĶŐĔƟĮƤĠľŅĕŀĚ
ĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĬŇĽŇĨěŃŏĕƟŅĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŒĬ
ĸńĔļĦŃıĬńĔĚŅĬĝńŗĺėĶŅĺȮœħƟĸĚĴŊŀĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƦĬĮĶŃĽĭĔŅĶĦƢĪňŗĬŇĽŇĨœĴƞĽŅĴŅĶĩ
ŏĶňĵĬĶŌƟœħƟŒĬľƟŀĚŏĶňĵĬȮĬŇĽŇĨȮěŃœħƟĶńĭĔŅĶıńĥĬŅĨĬŏŀĚĪŅĚħƟŅĬėĺŅĴėŇħȮĔŅĶĽńĚŏĔĨȮĔŅĶĨńħĽŇĬŒěȮĔŅĶ
ĺŇŏėĶŅŃľƢȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňĔŅĶěńħŏĨĶňĵĴŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬȮĺŇĝŅĔŅĶȮěŅĔ
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬěĶŇĚĕŀĚĨĬŏŀĚĪňŗĽŃĪƟŀĬĔŅĶįĽĴįĽŅĬȮĶŃľĺƞŅĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇŏĕƟŅħƟĺĵĔńĬȮ
ĶĺĴĪńŘĚĔŅĶėƟĬıĭĨĬŏŀĚĪŅĚħƟŅĬĚŅĬŀŅĝňıĪňŗĝńħŏěĬĕŉŘĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸěŅĔľĬƞĺĵĚŅĬĪňŗĶńĭĬŇĽŇĨ
ŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬŒĬĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮĝńŘĬĮƖĪňŗȮ4  

ĬŀĔěŅĔĬňŘœħƟěńħŒľƟĴňĔŅĶħŜŅŏĬŇĬĔŅĶĨŇħĨŅĴĔŅĶİƗĔĚŅĬŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ
ĕŀĚĬŇĽŇĨŒĬľĸŅĵĺŇīňȮœħƟŐĔƞȮĔŅĶœĮĬŇŏĪĻĬƢĔŅĶİƗĔĚŅĬȮĔŅĶœĮĬŇŏĪĻĬƢĬŇĽŇĨĪňŗŀŀĔœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪŜŅĚŅĬȮĔŅĶıĭĮŃıŌħėŋĵŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĕŀĚľĬƞĺĵĚŅĬĪňŗĶńĭĬŇĽŇĨŏĕƟŅİƗĔĚŅĬŐĸŃ-ľĶŊŀĔŅĶŏĶňĵĬĶŌƟ
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ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬĕŀĚĬŇĽŇĨȮĨĸŀħěĬįĸĔĶĮĶŃŏĴŇĬĕŀĚ
ľĬƞĺĵĚŅĬľĸńĚŏĽĶŖěĽŇŘĬĔŅĶİƗĔĚŅĬŐĸŃ-ľĶŊŀĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 

 2,/ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ8ȮŏĴŊŗŀĬŇĽŇĨěĭĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĔŅĶ
ŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĬŇĽŇĨĴňĽĴĶĶĩĬŃħńĚĨƞŀœĮĬňŘ 

/'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃĪŅĚŏėĴňȮŒĬĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 
ŐĸŃĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚěŅĔĔŅĶĸĚĴŊŀĪŜŅĚŅĬěĶŇĚ 

0'ȮĽŅĴŅĶĩĪŜŅĚŅĬĶńĭįŇħĝŀĭĚŅĬŒĬľĬƟŅĪňŗœħƟħňȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬȮ 
ĴňĪńĔļŃĶńĭĴŊŀĔńĭĮƤĠľŅȮŀħĪĬĨƞŀėĺŅĴĔħħńĬ 

1'ȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭŀĚėƢĔĶœħƟŀĵƞŅĚĶĺħŏĶŖĺȮĴňĭŋėĸŇĔĳŅıȮĔŅĶĺŅĚĨńĺȮĴĬŋļĵƢĽńĴıńĬīƢĪňŗħňȮ
ĮĢŇĭńĨŇĨŅĴěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŏĕƟŅŒěŐĸŃĮĢŇĭńĨŇĨŅĴĔĢĶŃŏĭňĵĭĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 

2'ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŏĶňĵĭŏĶňĵĚȮĽĶŋĮįĸȮŐĸŃĬŜŅŏĽĬŀőėĶĚĔŅĶœħƟŀĵƞŅĚĝńħŏěĬȮŐĸŃŒĝƟĳŅļŅ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 

2,0ȮĝƞĺĚŏĺĸŅȮ8ȮŒĬĝƞĺĚĮƖĪňŗȮ/+1ȮĭŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĴňĔŅĶĽŀħŐĪĶĔ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮŐĸŃŒĬĮƖĪňŗȮ2ȮĳŅėĮĸŅĵȮĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢ
ŀŋĨĽŅľĔĶĶĴĨƟŀĚŏĶňĵĬĺŇĝŅȮ1.127142ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĞŉŗĚĬŇĽŇĨĨƟŀĚœĮĮĢŇĭńĨŇĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢŒĬľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬȮœĴƞĬƟŀĵĔĺƞŅȮ/4ȮĽńĮħŅľƢ 

2,1ȮĽĩŅĬĪňŗȮ8ȮĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĶńĭĬŇĽŇĨİƗĔĮĢŇĭńĨŇĚŅĬĪňŗĴňĨŜŅŐľĬƞĚĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅŏėĴň 

2,2ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ8ȮȮŒĬĮƖĪňŗȮ2ȮĳŅėĮĸŅĵȮĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃ
ŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴĨƟŀĚŏĶňĵĬĺŇĝŅȮ1.127142ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵĬŇĽŇĨĨƟŀĚ
œĮĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬȮœĴƞĬƟŀĵĔĺƞŅȮ/4ȮĽńĮħŅľƢȮőħĵĮĢŇĭńĨŇĚŅĬĪŋĔĺńĬȮ
ěńĬĪĶƢ+ĻŋĔĶƢȮľĶŊŀĨŅĴĺńĬŏĺĸŅĪŜŅĚŅĬĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮőħĵĴňĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĮƦĬœĮĨŅĴĪňŗ
ėĦŃĔŜŅľĬħȮĽŅĴŅĶĩŏĕƟŅĩŉĚĕƟŀĴŌĸœħƟĪňŗŏĺĮœĞħƢėĦŃĺŇĪĵŅĻŅĽĨĶƢȮħńĚĨƞŀœĮĬňŘ 

https8--drive,google,com-file-d-1yf3b134d9OIimNob6dTUVMAKNh+8J_+
p-view?usp;sharing 

 ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĳŅėĺŇĝŅŏėĴňĽŜŅľĶńĭĬŇĽŇĨĝńŘĬĮƖĪňŗȮ/+1ȮœħƟěńħŒľƟĴňĶŅĵĺŇĝŅĭĶĶĵŅĵľĶŊŀ
ĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĴňĔŅĶĽŀħŐĪĶĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴĪňŗœħƟěŜŅŐĬĔœĺƟȮ2ȮĮĶŃŏĳĪȮħńĚĬňŘ 
 
ĝńŘĬĮƖ ĳŅė

ĔŅĶĻŉĔļŅ 
ĶŅĵĺŇĝŅ ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĸńĔļĦŃĶƞĺĴįĸŇĨ 

ĶŃľĺƞŅĚľĸńĔĽŌĨĶŐĸŃĽĩŅĬĮĶŃĔŀĭĔŅĶ 
/ ĳŅėĮĸŅĵ 30316064ȮŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴň

ŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0+3+1' 

+ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵ 
+ȮĔŅĶĬŜŅĬŇĽŇĨœĮħŌĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮŏıŊŗŀŒľƟŏľŖĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬȮ
ŐĸŃĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĔŅĶŏĶňĵĬŒľƟĽŜŅŏĶŖě 

 
 

https://drive.google.com/file/d/1yf3b134d9OIimNob6dTUVMAKNh-8J_-p/view?usp=sharing
https://drive.google.com/file/d/1yf3b134d9OIimNob6dTUVMAKNh-8J_-p/view?usp=sharing
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ĝńŘĬĮƖ ĳŅė
ĔŅĶĻŉĔļŅ 

ĶŅĵĺŇĝŅ ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĸńĔļĦŃĶƞĺĴįĸŇĨ 
ĶŃľĺƞŅĚľĸńĔĽŌĨĶŐĸŃĽĩŅĬĮĶŃĔŀĭĔŅĶ 

1 ĳŅėĮĸŅĵ 303/6164ȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵ
ŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴ
Įĸŀħĳńĵ                  2&2+0+4' 

+ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵȮŐĸŃ-ľĶŊŀȮĔŅĶĬŜŅ
ĬŇĽŇĨœĮħŌĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮŏŀĔĝĬȮ
ĝŋĴĝĬ'ȮŏıŊŗŀŒľƟŏľŖĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬȮŐĸŃ
ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĔŅĶŏĶňĵĬŒľƟĽŜŅŏĶŖě 

0 ĳŅėĨƟĬ 30326064ȮŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ 
                             3&3+0+6' 

+ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵ 
+ȮĔŅĶĬŜŅĬŇĽŇĨœĮħŌĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮŏıŊŗŀŒľƟŏľŖĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬȮ
ŐĸŃĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĔŅĶŏĶňĵĬŒľƟĽŜŅŏĶŖě 

1 ĳŅėĨƟĬ 30336064ȮŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬ
ĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň 
                             2&1+2+3' 

+ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵȮŐĸŃ-ľĶŊŀȮĔŅĶĬŜŅ
ĬŇĽŇĨœĮħŌĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮŏŀĔĝĬȮ
ĝŋĴĝĬ'ȮŏıŊŗŀŒľƟŏľŖĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬȮŐĸŃ
ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒĬĔŅĶŏĶňĵĬŒľƟĽŜŅŏĶŖě 

1 ĳŅėķħŌĶƟŀĬȮ
&ĩƟŅĴň' 

İƗĔĚŅĬŏėĴň +ȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŏėĴňŒĬľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀ
ĳŅėŏŀĔĝĬȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ8ȮĽńĮħŅľƢ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

2 ĳŅėĨƟĬ 30339164ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴ
ĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ       2&1+2+3' 

+ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵĔŅĶŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ 

2 ĳŅėĨƟĬ 30349/64ȮĽńĴĴĬŅŏėĴň  1&0+2+1' +ȮĔŅĶŏĝŇĠĺŇĪĵŅĔĶěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĳŅėĶńģȮ
ŏŀĔĝĬȮĝŋĴĝĬ'ȮĴŅŒľƟĭĶĶĵŅĵėĺŅĴĶŌƟŏėĴňĪňŗ
ĪńĬĽĴńĵ 

2 ĳŅėĮĸŅĵ 30349464ȮĔŅĶŏĶňĵĬĶŌƟ 
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
                            6&0+18+9' 

+ȮĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭ
őěĪĵƢŀŋĨĽŅľĔĶĶĴĨƟŀĚŏĶňĵĬĺŇĝŅȮ1.127142Ȯ
ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŒĬĮƖĪňŗȮ2Ȯ
ĳŅėĮĸŅĵȮĬŇĽŇĨěŃœħƟĶńĭĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŏėĴňŒĬ
ľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬȮŏĽĴŊŀĬŏĮƦĬ
ıĬńĔĚŅĬĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƦĬĶŃĵŃŏĺĸŅ
ŀĵƞŅĚĬƟŀĵȮ16ȮĽńĮħŅľƢȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 
2,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 

 ȮȮȮȮ/'ȮėĦŃ-ĳŅėĺŇĝŅȮľŅŐĸŃĔŜŅľĬħĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĶńĭĬŇĽŇĨİƗĔĮĢŇĭńĨŇĚŅĬ 
 ėĦŃĔĶĶĴĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĺŇĝŅȮ30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ
ěŃŏĸŊŀĔĽĩŅĬĮĶŃĔŀĭĔŅĶ 

/,/ȮĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀľĬƞĺĵĚŅĬĕŀĚĶńģĴňĨŜŅŐľĬƞĚĚŅĬĪňŗŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬŏėĴň 
/,0ȮĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴıĶƟŀĴĪňŗěŃĶƞĺĴěńħĔŅĶĻŉĔļŅŒľƟĬŇĽŇĨŏĶňĵĬĶŌƟľĶŊŀœħƟ
ĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚ 

/,1ȮĴňĪňŗĨńŘĚŒĬıŊŘĬĪňŗĪňŗĬŇĽŇĨŐĸŃŀŅěŅĶĵƢĬŇŏĪĻŏħŇĬĪŅĚœħƟĽŃħĺĔŐĸŃĮĸŀħĳńĵĨƞŀĨńĺĬŇĽŇĨ 
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 ȮȮȮȮ0'ȮėĦŃŐĸŃĳŅėĺŇĝŅȮĔŜŅľĬħėŋĦĽĴĭńĨŇĕŀĚĬŇĽŇĨŐĸŃĕƟŀĔŜŅľĬħĨƞŅĚŕŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
 ėŋĦĽĴĭńĨŇŐĸŃŏĔĦĤƢĔŅĶıŇěŅĶĦŅĔŅĶėńħŏĸŊŀĔĬŇĽŇĨİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

0,/ȮĴňĶŃħńĭįĸĔŅĶŏĶňĵĬŏĔĶħŏĜĸňŗĵĽŃĽĴȮĬńĭĩŉĚĝńŘĬĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮœĴƞĬƟŀĵĔĺƞŅȮ0,.. 
0,0ȮĽŀĭįƞŅĬĪŋĔĶŅĵĺŇĝŅĨŅĴŐįĬĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶȮĬńĭĩŉĚĝńŘĬĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĨƟĬ 
0,1ȮĴňėĺŅĴĮĶŃıķĔĨŇŏĶňĵĭĶƟŀĵȮœĴƞŏėĵįŇħĶŃŏĭňĵĭĺŇĬńĵĬŇĽŇĨĶƟŅĵŐĶĚ 
0,2ȮĴňįĸĔŅĶŏĶňĵĬįƞŅĬĶŅĵĺŇĝŅȮ1.117/42ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮľĶŊŀ
ŀĵŌƞĶŃľĺƞŅĚĔŜŅĸńĚĻŉĔļŅĶŅĵĺŇĝŅĬňŘ 

2,5ȮĴňĺŋĥŇĳŅĺŃŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚœħƟħňŏıňĵĚıŀĪňŗěŃĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
0,4ȮĵŇĬħňĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕŐĸŃĔĶŃĭĺĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŀĵƞŅĚėĶĭĩƟĺĬ 
0,5ȮĴňėŋĦĽĴĭńĨŇĨŅĴĪňŗĳŅėĺŇĝŅĔŜŅľĬħŏĮƦĬĔŅĶŏĜıŅŃȮ 
0,6ȮľŅĔĴňĕƟŀĕńħĕƟŀĚœĴƞĽŅĴŅĶĩĮĢŇĭńĨŇœħƟŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚľńĺľĬƟŅĳŅėĺŇĝŅĪňŗĬŇĽŇĨĽńĚĔńħ 

ȮȮȮȮ1'ȮĬŇĽŇĨĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬȮŐĸŃĽŀĭįƞŅĬĶŅĵĺŇĝŅȮ30339164ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴ
ĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮĴŅĔƞŀĬŀĵƞŅĚĬƟŀĵȮ/ȮĳŅėĔŅĶĻŉĔļŅȮŏĬŊŗŀĚěŅĔŏĮƦĬĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŏĔňŗĵĺĔńĭĪńĔļŃ
ĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĬȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮ 
 ȮȮȮȮ2'ȮĬŇĽŇĨŐěƟĚėĺŅĴěŜŅĬĚĸĚŏĶňĵĬĶŅĵĺŇĝŅȮ30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶ
ĪŜŅĚŅĬȮľĸńĔĽŌĨĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇĕŀĚĬŇĽŇĨŒľƟŏĮƦĬœĮĨŅĴĕƟŀĔŜŅľĬħȮŐĸŃĮĶŃĔŅĻĬŇĽŇĨĪňŗįƞŅĬėŋĦĽĴĭńĨŇ 
 ȮȮȮȮ3'ȮŏĨĶňĵĴŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ-ŀŅěŅĶĵƢĬŇŏĪĻ 
 ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢĬŇŏĪĻěŃĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴľĶŊŀĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬ
ŏĶŊŗŀĚĨƞŀœĮĬňŘȮ 

5,1 ėĺŅĴĶŌƟŒĬľńĺĕƟŀŐĸŃĸńĔļĦŃĚŅĬĕŀĚĬŇĽŇĨĪňŗİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 
5,2 ľĸńĔĔŅĶŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

5,3 ĕƟŀĴŌĸĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĔŅĶĨŇħĨƞŀĮĶŃĽŅĬ 
 ȮȮȮȮ4'ȮĬŇĽŇĨĽƞĚŒĭĽĴńėĶĚŅĬœĮĵńĚĽĩŅĬĮĶŃĔŀĭĔŅĶȮįƞŅĬĪŅĚľĸńĔĽŌĨĶŐĸŃėĦŃ 
 ȮȮȮȮ5'ȮĽĩŅĬĮĶŃĔŀĭĔŅĶŐěƟĚįĸĔŅĶĶńĭĬŇĽŇĨŏĕƟŅİƗĔĮĢŇĭńĨŇĚŅĬ 
 ȮȮȮȮ6'ȮŀŅěŅĶĵƢĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮ30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮěŃĪŜŅ
ľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬȮŐĸŃĽĶŋĮĔŇěĔĶĶĴŐĸŃľńĺĕƟŀ 
 ȮȮȮȮ7'ȮĔŅĶŏĨĶňĵĴıĬńĔĚŅĬĪňŗĮĶŉĔļŅŒĬĽĩŅĬĪňŗİƗĔ 
 ȮȮȮȮȮȮȮėĦŃĔĶĶĴĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĺŇĝŅĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬĮĶŃĽŅĬĚŅĬĔńĭ
ĽĩŅĬĮĶŃĔŀĭĔŅĶŒľƟěńħľŅıĬńĔĚŅĬĪňŗĴňȮĮĶŃĽĭĔŅĶĦƢȮŏĮƦĬıĬńĔĚŅĬĪňŗĮĶŉĔļŅȮŐĸŃŐěƟĚĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭ
ĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
 Ȯ/.'ȮĬŇĽŇĨĶńĭėŜŅĮĶŉĔļŅŐĸŃŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅŐĸŃŀŅěŅĶĵƢĬŇŏĪĻȮĔƞŀĬ
ŐĸŃĶŃľĺƞŅĚĮĢŇĭńĨŇĚŅĬ 
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 Ȯ//'ȮĬŇĽŇĨŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŐĸŃŀŅěŅĶĵƢĬŇŏĪĻȮŏĕƟŅĬŇŏĪĻĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚĬŇĽŇĨȮ
ĦȮĽĩŅĬĪňŗĮĶŃĔŀĭĔŅĶŐĸŃŒľƟėŜŅĮĶŉĔļŅĶƞĺĴĔńĭıĬńĔĚŅĬĪňŗĮĶŉĔļŅĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶȮĬŇĽŇĨœħƟĶńĭ
ĴŀĭľĴŅĵĚŅĬŐĸŃĮĢŇĭńĨŇĚŅĬěĶŇĚŏĮƦĬıĬńĔĚŅĬĝńŗĺėĶŅĺĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬ 
Ȯ Ȯ/0'ȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 
  12,1ȮėĺŅĴŏĽňŗĵĚŒĬĔĶĦňĽĩŅĬĮĶŃĔŀĭĔŅĶĮĢŇŏĽīĶńĭĬŇĽŇĨŏĕƟŅĮĢŇĭńĨŇĚŅĬľĸńĚěŅĔĶńĭĬŇĽŇĨ
ŏĕƟŅĮĢŇĭńĨŇĚŅĬŐĸƟĺȮħƟĺĵŏľĨŋįĸėĺŅĴěŜŅŏĮƦĬĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵěńħŏĨĶňĵĴĽĩŅĬĮĶŃĔŀĭĔŅĶ
ĽŜŅĶŀĚȮ 
  12,2ȮėĺŅĴŏĽňŗĵĚŒĬŏĶŊŗŀĚėĺŅĴĮĸŀħĳńĵĕŀĚĬŇĽŇĨľĶŊŀĔŅĶĩŌĔėŋĔėŅĴȮőħĵŀŅěŅĶĵƢĬŇŏĪĻ
ĨŇħĨƞŀŐĸŃŒľƟėŜŅĮĶŉĔļŅĔńĭĬŇĽŇĨŏĮƦĬĶŃĵŃĽĴŗŜŅŏĽĴŀȮ 

 

2,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 
ĔŅĶĮĶŃŏĴŇĬįĸĬŇĽŇĨİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮœħƟĔŜŅľĬħĔŅĶĮĶŃŏĴŇĬįĸĬŇĽŇĨ

ħńĚĨƞŀœĮĬňŘ 
/'ȮĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬĬŇĽŇĨĪňŗœĮİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮőħĵıĬńĔĚŅĬĪňŗ

ĮĶŉĔļŅ-ıĬńĔĚŅĬıňŗŏĸňŘĵĚĮĶŃŏĴŇĬŒĬľńĺĕƟŀħńĚĨƞŀœĮĬňŘȮ 
- įĸĽŜŅŏĶŖěĕŀĚĚŅĬȮ-ȮWork Achievement ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮ-ȮKnowledge and 

Ability ėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮ-ȮResponsibility ĸńĔļĦŃĽƞĺĬĭŋėėĸȮ-Ȯ
Personality &ĶƟŀĵĸŃȮ3.'Ȯ 

- ĶŅĵĚŅĬİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĶƟŀĵĸŃȮ/.'Ȯ 
0'ȮĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬĬŇĽŇĨĪňŗœĮİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮőħĵŀŅěŅĶĵƢĬŇŏĪĻ

ĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢĮĶŃŏĴŇĬŒĬľńĺĕƟŀħńĚĨƞŀœĮĬňŘ 
- ħƟŅĬėŋĦĳŅıĚŅĬȮħƟŅĬĔŅĶıńĥĬŅĨĬŏŀĚȮħƟŅĬįĸĔŅĶĽŜŅŏĶŖěĕŀĚĔŅĶĮĢŇĭńĨŇĚŅĬȮ
&ĶƟŀĵĸŃȮ0.' 

- ĶŅĵĚŅĬİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮ&ĶƟŀĵĸŃȮ/.' 
1'ȮĮĶŃŏĴŇĬįĸĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĦƢȮőħĵėĦŃĔĶĶĴĔŅĶ

ĮĶŃŏĴŇĬįĸĔŅĶĬŜŅŏĽĬŀȮ&ĶƟŀĵĸŃȮ/.' 
ŀŅěŅĶĵƢĮĶŃĽŅĬĚŅĬĺŇĝŅĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŏĮƦĬįŌƟĶĺĭĶĺĴėŃŐĬĬŐĸŃ

ŒľƟŏĔĶħ 
ĬŀĔěŅĔĬňŘȮĪŅĚľĸńĔĽŌĨĶěŃĬŜŅĕƟŀĴŌĸĕŀĚĬŇĽŇĨȮŐĸŃįĸĔŅĶĨŀĭŐĭĭĮĶŃŏĴŇĬĕŀĚıĬńĔĚŅĬĪňŗ

ĮĶŉĔļŅȮĬŜŅĴŅĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŐĸŃŀŅěĬŜŅĴŅŒĝƟŒĬĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĪňŗĴŅĔĕŉŘĬĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶ 
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3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
  ĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĨƟŀĚŏĶňĵĬĺŇĝŅȮ1.127042ȮŏĨĶňĵĴ
őėĶĚĚŅĬŏėĴňȮŒĬĮƖĪňŗȮ2ȮĳŅėĨƟĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔĬŇĽŇĨŒľƟĶŌƟŐĸŃŏĕƟŅŒěĔĶŃĭĺĬĔŅĶĪŜŅĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŒĬ
ľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňȮĬŇĽŇĨĨƟŀĚėƟĬėĺƟŅĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĪňŗĽĬŒěěŅĔĺŅĶĽŅĶ
ŐĸŃĽŊŗŀŀŇŏĸėĪĶŀĬŇėĽƢőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĬŜŅĴŅŒĝƟĮĶŃĔŀĭĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚȮĔŅĶŏĽĬŀ
ŐįĬĔŅĶĪħĸŀĚȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚŏĭŊŘŀĚĨƟĬȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĮƤĠľŅĪňŗŏĔŇħěŅĔĔŅĶĪħĸŀĚŏıŊŗŀĻŉĔļŅ
ėĺŅĴŏĮƦĬœĮœħƟĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĨŅĴľńĺĕƟŀĪňŗĽĬŒěȮőħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏĨĶňĵĴ
őėĶĚĚŅĬŏėĴňŏĮƦĬįŌƟħŌŐĸȮŒĬĮƖĪňŗȮ2ȮĳŅėĮĸŅĵȮĬŇĽŇĨĪŋĔėĬĪňŗŏĸŊŀĔŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĨƟŀĚ
ŏĶňĵĬĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮŏıŊŗŀħŜŅŏĬŇĬĪŜŅĔŅĶĺŇěńĵőėĶĚĚŅĬŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŐĔƟĮƤĠľŅ
ĨŅĴĺŇīňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĽƞĚĶŌĮŏĸƞĴĳŅėĬŇıĬīƢŐĸŃĬŜŅŏĽĬŀőėĶĚĚŅĬŏėĴňȮőħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
őėĶĚĚŅĬŏėĴňŏĮƦĬįŌƟħŌŐĸȮĶĺĴĪńŘĚĬŇĽŇĨĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬĺŇěńĵĪňŗĳŅėĺŇĝŅ
ŐĨƞĚĨńŘĚȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅěŃĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĬŇĽŇĨĪňŗœħƟįĸĚŅĬĺŇěńĵħňœĮŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪńŘĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
ĬŇĽŇĨĨƟŀĚŏĸŊŀĔľńĺĕƟŀĪňŗĨĬŏŀĚĽĬŒěŒĬĽŅĕŅĺŇĝŅŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢȮőħĵĔŅĶĮĶŉĔļŅĔńĭ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵȮĽŜŅĶĺěŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮĺŅĚŐįĬĔŅĶĪħĸŀĚȮħŜŅŏĬŇĬĔŅĶĪħĸŀĚŐĸŃ
ĭńĬĪŉĔįĸĔŅĶĪħĸŀĚȮŐĔƟœĕĮƤĠľŅĪňŗŏĔŇħĕŉŘĬĶŃľĺƞŅĚĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚőħĵŒĝƟľĸńĔŏĔĦĤƢ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĴňĔŅĶŏĮĶňĵĭŏĪňĵĭĕƟŀĴŌĸŒĬŏĝŇĚĽĩŇĨŇȮŐĸŃŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĪħĸŀĚȮőħĵŒĝƟŏĺĸŅĶĺĴ
ŀĵƞŅĚĬƟŀĵȮ0ȮĳŅėĔŅĶĻŉĔļŅȮ&ĨńŘĚŐĨƞŀŀĔŐĭĭĔŅĶĪħĸŀĚŒĬĮƖĪňŗȮ2ȮĳŅėĨƟĬ' 

3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
3,0,/ȮįŌƟŏĶňĵĬĽŅĴŅĶĩĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵ

ŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴňŀńĬĨĶŅĵȮ 
3,0,0ȮĴňŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŒĬ

ĔŅĶĪħĸŀĚȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĴŅĭŌĶĦŅĔŅĶŏıŊŗŀĪŜŅőėĶĚĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴœħƟ 
3,0,1ȮĴňĪńĔļŃŒĬĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵȮĬŜŅŏĽĬŀŏėƟŅőėĶĚĚŅĬĺŇěńĵȮĔŅĶħŜŅŏĬŇĬĔŅĶ

ĺŇěńĵȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĨŅĴĺŇīňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 

3,0,2ȮŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮĽŅĴŅĶĩĪŜŅĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗ
ĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴȮ 

3,0,3ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚŏėĴňȮĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬȮĔŅĶĽĶƟŅĚĽŊŗŀħŇěŇĪńĸȮĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪŅĚĽĩŇĨŇȮ 

3,0,4ȮĴňĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĪħĸŀĚȮŀĳŇĮĶŅĵįĸĔŅĶĪħĸŀĚȮĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀ
įĸĚŅĬŒľƟįŌƟŀŊŗĬŏĕƟŅŒě 
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3,1ȮĝƞĺĚŏĺĸŅȮ8ȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮĽŜŅľĶńĭĬŇĽŇĨĝńŘĬĮƖĪňŗȮ4 ĳŅėĨƟĬȮŒĬĺńĬ
ěńĬĪĶƢ+ĻŋĔĶƢȮĨŅĴŏĺĸŅĪŜŅĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮŐĸŃĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮĽŜŅľĶńĭĬŇĽŇĨ
ĝńŘĬĮƖĪňŗȮ4 ĳŅėĮĸŅĵȮŒĬĺńĬěńĬĪĶƢ+ĻŋĔĶƢȮĨŅĴŏĺĸŅĪŜŅĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 

3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ8ȮȮĶŅĵĺŇĝŅȮ1.1127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮěŜŅĬĺĬȮ2ȮľĬƞĺĵĔŇĨȮŐĸŃ
ĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮěŜŅĬĺĬȮ2 ľĬƞĺĵĔŇĨȮĶĺĴěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĪŜŅőėĶĚĚŅĬ
ľĶŊŀĚŅĬĺŇěńĵȮěŜŅĬĺĬȮ2ȮľĬƞĺĵĔŇĨ 

3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
5,5,1ȮĮĶŃĝŅĽńĴıńĬīƢŐĬĺĪŅĚĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢĳŅėĺŇĝŅŏėĴňĨƞŀĬŇĽŇĨ 
5,5,2ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬěńħĨŅĶŅĚŏĺĸŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŐĸŃĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĚŅĬ

ĕŀĚĬŇĽŇĨ 
5,5,3 ěńħŏĨĶňĵĴĚĭĮĶŃĴŅĦȮŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮŐĸŃĽŅĶŏėĴňŒľƟŏıňĵĚıŀĨƞŀĔŅĶħŜŅŏĬŇĬĚŅĬ

ĕŀĚĬŇĽŇĨ 
5,5,4 ěńħĶŃĭĭĔŅĶŏĕƟŅŒĝƟȮŀŅėŅĶȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňŒĬĔŅĶĪŜŅĚŅĬŒĬŏĺĸŅŐĸŃĬŀĔŏĺĸŅ 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
3,4,/ȮĮĶŃŏĴŇĬįĸėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĨƞŀőėĶĚĶƞŅĚŒĬĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵĪňŗœħƟěŅĔĔŅĶ

ėƟĬėĺƟŅȮĔŅĶĺŅĚŐįĬȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬŜŅŏĽĬŀĕŀĚĬŇĽŇĨȮőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴĔńĭŀŅěŅĶĵƢĪňŗ
œħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĳŅėĺŇĝŅȮĶĺĴœĴƞĬƟŀĵĔĺƞŅȮ1ȮėĬ 

3,4,0ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅĚŅĬĕŀĚĬŇĽŇĨȮěŅĔĔŅĶĨŇħĨŅĴĔŅĶĪŜŅĚŅĬȮįĸĚŅĬĪňŗŏĔŇħĕŉŘĬŒĬŐĨƞ
ĸŃĕńŘĬĨŀĬěŅĔĔŅĶĽńĚŏĔĨőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĴňĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŐĸŃěńħĪŜŅĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢȮĞŉŗĚěŃ
ĩŌĔĪĺĬĽŀĭőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĶƞĺĴĔńĭėĦŃĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬŏėĴňĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĳŅėĺŇĝŅȮ
ĶĺĴœĴƞĬƟŀĵĔĺƞŅȮ1ȮėĬȮőħĵľńĺľĬƟŅĳŅėĺŇĝŅŏėĴňȮĬŇĽŇĨȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĔŜŅľĬħĺńĬȮŏĺĸŅȮŐĸŃĽĩŅĬĪňŗ
ĽŀĭőėĶĚĚŅĬŏėĴňȮĬŇĽŇĨĽƞĚĶŌĮŏĸƞĴŒľƟėĦŃĔĶĶĴĔŅĶĽŀĭıŇěŅĶĦŅȮĔƞŀĬĺńĬĽŀĭȮ1 ĽńĮħŅľƢȮħŜŅŏĬŇĬĔŅĶŏĽĬŀ
įĸĚŅĬŐĸŃĳŅėĬŇıĬīƢĨƞŀėĦŃĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬȮŐĸŃĔĶĶĴĔŅĶŏĮƦĬįŌƟĮĶŃŏĴŇĬėƞŅĶŃħńĭĨŅĴĔŜŅľĬħȮ
ĽƞĚįĸĔŅĶĽŀĭȮŐĸŃĶŌĮŏĸƞĴĳŅėĬŇıĬīƢȮĳŅĵŒĬȮ2ȮĽńĮħŅľƢȮľĸńĚĔŅĶĽŀĭ 
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬŇĽŇĨȮ 

ȮȮȮȮĭńĦĤŇĨĪňŗěĭŒĬľĸńĔĽŌĨĶĬňŘěŃĴňėŋĦĸńĔļĦŃıŇŏĻļĨŅĴŀńĨĸńĔļĦƢĕŀĚľĸńĔĽŌĨĶȮėŊŀȮ 

ȮȮȮȮŴĽĴĶĶĩĬŃĽŌĚȮŐĸŃıńĥĬŅĨĬŏŀĚœħƟŵȮ&High competency & Self+improvement' 
 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬŇĽŇĨ 
/,ȮĭńĦĤŇĨĴňėĺŅĴĶŌƟȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃ
ħƟŅĬĔŅĶĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪŅĚŏėĴňŏıŊŗŀĔŅĶŐĔƟœĕ
ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶĪŜŅĚŅĬȮ 

/,ȮĴňĶŅĵĺŇĝŅŒľĴƞŒĬľĸńĔĽŌĨĶĪňŗŏĬƟĬĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮ
ŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĽĶƟŅĚĽĶĶėƢįĸĚŅĬ 
0,ȮĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĮĢŇĭńĨŇĔŅĶŐĸŃŒľƟĬŇĽŇĨœħƟĸĚ
ĴŊŀĮĢŇĭńĨŇěĶŇĚȮŏıŊŗŀĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅȮĪńŘĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶĪŜŅĚŅĬ 
1,ȮĴňĔŇěĔĶĶĴŒľƟĬŇĽŇĨœĮĪńĻĬĻŉĔļŅȮŏĶňĵĬĶŌƟŐĸŃİƗĔ
ĮĶŃĽĭĔŅĶĦƢŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮľĶŊŀľĬƞĺĵĚŅĬ
ĳŅĵĬŀĔ 

 
2,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&General Education Learning 
Outcomes8ȮGELO' 
GELO/ȮȮŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĴňĻŇĸĮĺńĥĬīĶĶĴĪňŗħňĚŅĴȮőħĵŏĜıŅŃŏŀĔĸńĔļĦƢ 

ȮėĺŅĴŏĮƦĬœĪĵ 
GELO0ȮȮŐĽħĚıķĨŇĔĶĶĴĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮĴňěŇĨĽŅīŅĶĦŃȮ 

ȮĶƞĺĴŐĔƟĮƤĠľŅĽńĚėĴȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨ 
GELO1ȮȮĴňėĺŅĴĶŀĭĶŌƟȮŏĪƞŅĪńĬĨƞŀĔŅĶıńĥĬŅŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŌĴŇĳŅėŒĬŏĕĨıńĥĬŅıŇŏĻļ 

ȮĳŅėĨŃĺńĬŀŀĔȮŐĸŃĕŀĚőĸĔ 
GELO2ȮȮĴňĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĺŇŏėĶŅŃľƢĨĬŏŀĚȮĽĶƟŅĚŐįĬĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĴňėŋĦĳŅı 
GELO3ȮȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ 

ȮĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
GELO4ȮȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 
GELO5ȮȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬıľŋĺńĥĬīĶĶĴȮ 

ŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
GELO6ȮȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ 

ȮŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
GELO7ȮȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŐĽĺĚľŅĕƟŀĴŌĸŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃľĸŅĔľĸŅĵȮ 

ȮĶĺĴĪńŘĚĬŜŅŏĽĬŀĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
GELO/.ȮȮĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĳŅļŅœĪĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
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1,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes, PLO' 
PLO/,/ȮȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
PLO0,/ȮȮŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴň 
PLO0,0ȮȮŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ 
PLO0,1ȮȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
PLO1,/ȮȮĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟ 
PLO1,0ȮȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 
PLO2,/ȮȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴ 
PLO2,0ȮȮŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ 
PLO2,1ȮȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
PLO3,/ȮȮĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚėĺŅĴľĴŅĵ 
PLO3,0ȮȮĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚ 
PLO4,/ȮȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴňŀńĬĨĶŅĵ 
PLO4,0ȮȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
PLO4,1ȮȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 
2,ȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Yearly Learning Outcomes8ȮYLO'Ȯ 

ĮƖĪňŗȮ/Ȯ8ȮįŌƟŏĶňĵĬĴňėƞŅĬŇĵĴĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮėĺŅĴŏĮƦĬĬŇĽŇĨĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĴňėĺŅĴĶńĭįŇħĝŀĭĕŀĚ
ĔŅĶŏĮƦĬĽĴŅĝŇĔĪňŗħňĕŀĚĽńĚėĴŒĬģŅĬŃȮıĸŏĴŊŀĚĕŀĚœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢľĸńĔ
ŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶħŜŅŏĬŇĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĽńĚėĴȮĴňėĺŅĴĶŌƟȮ
ŏĕƟŅŒěľĸńĔĔŅĶȮĪķļġňıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬ
ĶŃĭĭȮĴňŏľĨŋĴňįĸĨŅĴĔĶŃĭĺĬĔŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴňėĺŅĴĶŌƟħƟŅĬėĺŅĴĮĸŀħĳńĵŏĔňŗĵĺĔńĭĽŅĶŏėĴňȮ
ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵȮŀŋĮĔĶĦƢĮƚŀĚĔńĬĽŅĶŏėĴňȮėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶŏėĴňȮĔŅĶ
ěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵěŅĔĽŅĶŏėĴňȮŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮĴňĪńĔļŃĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃ
ŏĕňĵĬĳŅļŅŀńĚĔķļŏŐĸŃĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 

 

ĮƖĪňŗȮ0Ȯ8ȮįŌƟŏĶňĵĬĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚ
ėĺŅĴľĴŅĵȮ&PLO5,1'ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĠŅĦĪńŘĚŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮīŋĶĔŇěȮŐĸŃĽńĚėĴȮĴňėĺŅĴĶŀĭĶŌƟħƟŅĬĽŋĕĳŅıȮŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮŀŅľŅĶĮƚŀĚĔńĬőĶėȮ
ėĺŅĴĮĸŀħĳńĵħƟŅĬŀŅľŅĶŐĸŃĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėȮĽŅĴŅĶĩĺŅĚŐįĬĝňĺŇĨĶńĔŐĸŃĔŅĶěńħĔŅĶėĺŅĴ
ĶńĔœħƟȮĽŅĴŅĶĩŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮĻńıĪƢŏĜıŅŃĪŅĚŏėĴňȮ&PLO2,1'ȮŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬ
ĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňȮ&PLO2,2'ȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔŏėĴňŐĸŃĽĩŇĨŇĪňŗŏĔňŗĵĺĕƟŀĚȮ&PLO4,0' 

 

ĮƖĪňŗȮ3Ȯ8Ȯ įŌƟŏĶňĵĬĽŅĴŅĶĩŒĝƟŀŋĮĔĶĦƢȮĞŀĲĪƢŐĺĶƢĪŅĚŏėĴňŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ
&PLO4,1'ȮŏĕƟŅŒěľĸńĔĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴĪŅĚŏėĴňȮ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟ
ĩŌĔĨƟŀĚȮ&PLO5,2'ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮŏĕĨıńĥĬŅıŇŏĻļĳŅė
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ĨŃĺńĬŀŀĔȮĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃŀŋĨĽŅľĔĶĶĴĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěȮőĴŏħĸĔŅĶĭŌĶ
ĦŅĔŅĶŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ 

 

ėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴĽŜŅľĶńĭįŌƟŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴȮ8ȮĴňėĺŅĴŏĕƟŅŒě
ľĸńĔĔŅĶŐĸŃŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĕńŘĬĨŀĬĔĶŃĭĺĬĔŅĶ
ĕŀĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅ
ĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĪńĔļŃĔŅĶĪŜŅĚŅĬĪňŗěŜŅŏĮƦĬĪňŗŏľĴŅŃĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴ
ŏĮƚŅľĴŅĵŏėĴňĝňĺĳŅıŐĸŃŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔĸŋƞĴŀŋĨĽŅľĔĶĶĴıŀĸŇŏĴŀĶƢȮľĶŊŀĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň
ĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮľĶŊŀĴňĽĴĶĶĶĩĬŃĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮŏĕƟŅŒě
ĶŃĭĭĭĶŇľŅĶĚŅĬėŋĦĳŅıȮŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŐĸŃĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶıńĥĬŅ
ĭŋėĸŇĔĳŅıŏıŊŗŀĽńĚėĴĔŅĶĪŜŅĚŅĬ 
 

ėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴĽŜŅľĶńĭįŌƟŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ8ȮĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶŐĸŃ
ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĬĺĪŅĚĔŅĶėŇħėƟĬĬĺńĨĔĶĶĴȮĔŅĶĔŜŅľĬħĮƤĠľŅȮĔŅĶĽŊĭėƟĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮ
ĔŅĶĨńŘĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃĽĴĴŋĨŇģŅĬȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸ
ĕƟŀĴŌĸȮĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮĔŅĶěħĪŃŏĭňĵĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔĚŅĬĺŇěńĵ 

 

ĮƖĪňŗȮ2Ȯ8ȮįŌƟŏĶňĵĬĽŅĴŅĶĩĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ&PLO1,1'ȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵ
ŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴňŀńĬĨĶŅĵȮ&PLO4,/'ȮŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶ
ŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ&PLO4,2'ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃ
ĽĴŅĝŇĔĪňŗħňȮ&PLO4,3'ȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕ
ĮƤĠľŅĔĸŋƞĴȮ&PLO4,1'ȮŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚŏėĴňȮĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬȮĔŅĶĽĶƟŅĚĽŊŗŀħŇěŇĪńĸȮ&PLO2,3'ȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟȮ&PLO3,/' 

 

ėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴĽŜŅľĶńĭįŌƟŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴȮ8ȮĽŅĴŅĶĩİƗĔ
ĮĢŇĭńĨŇĚŅĬŏėĴňŒĬľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀĳŅėŏŀĔĝĬ'ȮĴňĪńĔļŃŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢ
ŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮ&PLO3,/'ȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮ&PLO3,0' 
 

ėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴĽŜŅľĶńĭįŌƟŏĶňĵĬĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ8ȮĽŅĴŅĶĩĺŅĚŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĺŇěńĵȮĬŜŅŏĽĬŀŏėƟŅőėĶĚĚŅĬĺŇěńĵȮĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĨŅĴĺŇīňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ&PLO3,/'ȮĔŅĶĬŜŅŏĽĬŀŐĸŃ
ěńħĪŜŅĶŌĮŏĸƞĴĚŅĬĺŇěńĵȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀ
ĬĺńĨĔĶĶĴȮ&PLO3,0'ȮĪŇĻĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮīŋĶĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňŒĬĮĶŃŏĪĻœĪĵȮ
ėŋĦĸńĔļĦŃĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗħňȮŐĬĺĪŅĚĔŅĶěńħĔŅĶīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮŐĬĺĪŅĚĔŅĶěńħĨńŘĚ
īŋĶĔŇěȮĔŅĶĭĶŇľŅĶĔŅĶįĸŇĨȮĔŅĶĭĶŇľŅĶŏĚŇĬĪŋĬȮĔŅĶěńħĔŅĶĪŅĚĔŅĶŏĚŇĬȮěĶĶĵŅĭĶĶĦĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶ 

 



 +Ȯ41Ȯ+ 

3,ȮĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO'ȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬ 
5,1 ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&GELO'ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 

 
          TQF 

GELOs 

ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

GELO/ȮŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĴňĻŇĸĮĺńĥĬīĶĶĴĪňŗħňĚŅĴȮőħĵŏĜıŅŃ 
ȮȮȮȮȮȮȮȮȮȮŏŀĔĸńĔļĦƢėĺŅĴŏĮƦĬœĪĵ 

V     

GELO0ȮŐĽħĚıķĨŇĔĶĶĴĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮĴňěŇĨĽŅīŅĶĦŃȮ 
ȮȮȮȮȮȮȮȮȮȮĶƞĺĴŐĔƟĮƤĠľŅĽńĚėĴȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨ 

V     

GELO1ȮĴňėĺŅĴĶŀĭĶŌƟȮŏĪƞŅĪńĬĨƞŀĔŅĶıńĥĬŅŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŌĴŇĳŅėŒĬŏĕĨıńĥĬŅıŇŏĻļ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĨŃĺńĬŀŀĔȮŐĸŃĕŀĚőĸĔ 

 V    

GELO2ȮĴňĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĺŇŏėĶŅŃľƢĨĬŏŀĚȮĽĶƟŅĚŐįĬĔŅĶŒĝƟĝňĺŇĨ 
ȮȮȮȮȮȮȮȮȮȮŀĵƞŅĚĴňėŋĦĳŅı 

  V   

GELO3ȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ 
ȮȮȮȮȮȮȮȮȮȮĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

  V   

GELO4ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ   V   

GELO5ȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬıľŋĺńĥĬīĶĶĴ 
ȮȮȮȮȮȮȮȮȮȮŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

   V  

GELO6ȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴħƟŅĬĪńĔļŃ 
ȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

   V  

GELO7ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŐĽĺĚľŅĕƟŀĴŌĸŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃľĸŅĔľĸŅĵȮ 
ȮȮȮȮȮȮȮȮȮȮĶĺĴĪńŘĚĬŜŅŏĽĬŀĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

    V 

GELO/.ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĳŅļŅœĪĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ     V 

  



 +Ȯ42Ȯ+ 

3,0ȮĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO'ȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF'Ȯ 

 
          TQF 

  PLOs 

ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO1,1 ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ V      

PLO2,1 ŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴň  V     

PLO2,2 ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ  V     

PLO2,3ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮĨĸŀħĝňĺŇĨ 

 V     

PLO3,/ȮĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟ   V    

PLO3,0ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ   V    

PLO4,1 ĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴ    V   

PLO4,2 ŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ    V   

PLO4,3 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň    V   

PLO5,1 ĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮĨĶĚėĺŅĴľĴŅĵ 

    V  

PLO5,2 ĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚ     V  

PLO4,/ȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴň 
ȮȮȮȮȮȮȮȮȮȮȮŀńĬĨĶŅĵ 

     V 

PLO4,0ȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ      V 

PLO4,1ȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ      V 

  



 +Ȯ43Ȯ+ 

3,1ȮĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO'ȮĔńĭėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
&Faculty Learning Outcome, FLO' 

 
          FLO 

  PLOs 
FLO/ FLO0 FLO3 FLO4 FLO5 

 
FLO6 

 

PLO1,1 ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ V      

PLO2,1 ŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴň  V     

PLO2,2 ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ  V     

PLO2,3ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮĨĸŀħĝňĺŇĨ 

 V     

PLO3,/ȮĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟ   V    

PLO3,0ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ   V V   

PLO4,1 ĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮŐĔƟœĕĮƤĠľŅĔĸŋƞĴ 

    V  

PLO4,2 ŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ     V  

PLO4,3 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň     V  

PLO5,1 ĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮĨĶĚėĺŅĴľĴŅĵ 

     V 

PLO5,2 ĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚ    V   

PLO4,/ȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴň 
ȮȮȮȮȮȮȮȮȮȮȮŀńĬĨĶŅĵ 

V      

PLO4,0ȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ   V    

PLO4,1ȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ   V    
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅŏĜıŅŃȮ&ĺŇĝŅŐĔĬ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 
ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 

FLO1ȮĽŅĴŅĶĩĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ&Ethics' 

ħƟŅĬėĺŅĴĶŌƟ 
FLO2ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļġňŐĸŃĴňĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅœħƟŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŀĵƞŅĚŏľĴŅŃĽĴȮ 
&Numeracy, Scientific literacy, Problem solving' 

ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
FLO3ȮĽŅĴŅĶĩĪŜŅĺŇěńĵĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ&Scientific process, Creativity' 
FLO4 ŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 

ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
FLO4 ŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 
FLO5ȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŐĸŃŐĽħĚŀŀĔĩŉĚěŇĨĽŅīŅĶĦŃȮĪŜŅĚŅĬŏıŊŗŀĽƞĺĬĶĺĴŐĸŃĽńĚėĴȮ&Collaboration, Social responsibility' 

ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
FLO4ȮŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 
FLO6 ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ&Science communication' 
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4,ȮĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 
4,1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĴĺħĻŉĔļŅĪńŗĺœĮȮ&GELO' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
GELO1ȮŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢȮĴň
ĶŃŏĭňĵĭĺŇĬńĵȮĴňĻŇĸĮĺńĥĬīĶĶĴĪňŗħňĚŅĴȮ
őħĵŏĜıŅŃŏŀĔĸńĔļĦƢėĺŅĴŏĮƦĬœĪĵ 
GELO2ȮŐĽħĚıķĨŇĔĶĶĴĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗ
ħňĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮĴňěŇĨ
ĽŅīŅĶĦŃȮĶƞĺĴŐĔƟĮƤĠľŅĽńĚėĴȮĨƞŀĨƟŅĬĔŅĶ
ĪŋěĶŇĨ 
 

 
/'ȮĽŀħŐĪĶĔėĺŅĴĶŌƟŐĸŃĔŇěĔĶĶĴȮĔŅĶıńĥĬŅėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴň
ĶŃŏĭňĵĭĺŇĬńĵȮŐĸŃėĺŅĴŏĮƦĬœĪĵȮėĺĭėŌƞĔńĭŏĬŊŘŀľŅĺŇĝŅ 
0'ȮĽĶƟŅĚĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚ 
ŒľƟĬŇĽŇĨĴňĺŇĬńĵŒĬĨĬŏŀĚȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴ
őĸĔȮĴňěŇĨĽŅīŅĶĦŃĶƞĺĴŐĔƟĮƤĠľŅĽńĚėĴȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨȮőħĵŏĬƟĬ 
ĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚŏĺĸŅȮİƗĔėĺŅĴĶńĭįŇħĝŀĭ 
őħĵĴŀĭľĴŅĵŒľƟĪŜŅĚŅĬĶŅĵĭŋėėĸŐĸŃĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĶƞĺĴĩŉĚ
ŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĽĩŅĬĔŅĶĦƢĮƤĠľŅĨƞŅĚȮŕȮĕŀĚĽńĚėĴŏıŊŗŀŒľƟĬŇĽŇĨ
ŏĕƟŅŒěȮĶƞĺĴŏĽĬŀĺŇīňĔŅĶŐĔƟĮƤĠľŅĭĬıŊŘĬģŅĬĕŀĚĕƟŀĴŌĸĪňŗĶŀĭħƟŅĬȮ
ŏľĨŋįĸȮŐĸŃėĺŅĴĩŌĔĨƟŀĚȮĪńŘĚŒĬĶŃħńĭėĶŀĭėĶńĺȮĝŋĴĝĬȮĽńĚėĴȮŐĸŃ
ĮĶŃĝŅėĴőĸĔ 
 

 
1'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮįĸĚŅĬȮŐĸŃĔŅĶĽŃĪƟŀĬėŇħ 
ĪňŗŏĔňŗĵĺĔńĭėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨŐĸŃėĺŅĴŏĮƦĬœĪĵȮŏĝƞĬȮ
ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĪňŗœĴƞĔĶŃĪŅĔŅĶĪŋěĶŇĨŒĬȮĔŅĶŏĶňĵĬ
ŐĸŃĔŅĶĽŀĭĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭ 
ŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĶƞĺĴĩŉĚĔŅĶŏĮƦĬįŌƟĴňĺńĥĬīĶĶĴ
œĪĵ 
2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵȮĔŅĶĨĶĚĨƞŀŏĺĸŅĕŀĚĬŇĽŇĨŒĬĔŅĶ
ŏĕƟŅĝńŘĬŏĶňĵĬȮĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
ĔŅĶĶƞĺĴĔŇěĔĶĶĴȮįĸĚŅĬȮŐĸŃĔŅĶĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĶƞĺĴĩŉĚĮĶŃŏĴŇĬŐĸŃıķĨŇĔĶĶĴĔŅĶ
ŏĮƦĬıĸŏĴŊŀĚĪňŗħňěŅĔĔŅĶŀĳŇĮĶŅĵ 
ĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮįĸĚŅĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 
GELO3ȮĴňėĺŅĴĶŀĭĶŌƟȮŏĪƞŅĪńĬĨƞŀĔŅĶıńĥĬŅ
ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŌĴŇĳŅėŒĬŏĕĨ
ıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮŐĸŃĕŀĚőĸĔ 

 
1'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŏĬƟĬĬŇĽŇĨŏĮƦĬĽŅėńĠȮ 
őħĵĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅėĺŅĴĶŌƟȮ
ėĺŅĴŏĕƟŅŒěĨŅĴěŋħŏĬƟĬĕŀĚĶŅĵĺŇĝŅȮ 
2'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮŏĬƟĬȮĔŅĶĮĢŇĭńĨŇŐĸŃĺŇīňĔŅĶ
ŐĽĺĚľŅėĺŅĴĶŌƟȮŏıŊŗŀĬŅėĺŅĴĶŌƟĴŅĽĶƟŅĚĽĶĶėƢįĸĚŅĬŏıŊŗŀŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĔńĭĕƟŀĚĔńĭĶŅĵĺŇĝŅőħĵėŅĬŉĚĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĭĶŇĭĪĕŀĚ
ĻŅĽĨĶƢȮĨĬŏŀĚȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇȮ 

 
1'ȮĮĶŃŏĴŇĬįĸĽńĴķĪīŇśħƟŅĬėĺŅĴĶŌƟŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬŇĽŇĨ
ħƟĺĵĺŇīňĔŅĶĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶĪŅĔŇěĔĶĶĴȮĔŅĶ
ĬŜŅŏĽĬŀįĸĚŅĬȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮĔŅĶŀĳŇĮĶŅĵȮ
ĔŅĶĮĶŃŏĴŇĬįĸĚŅĬȮŐĸŃĔŅĶĪħĽŀĭ 
2'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬȮĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅȮĔŅĶ
ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃĔŅĶĽŃĪƟŀĬįĸĔĶŃĪĭĨƞŀĨĬŏŀĚȮ
ĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇȮȮ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
GELO4ȮĴňĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħ
ĝňĺŇĨȮĺŇŏėĶŅŃľƢĨĬŏŀĚȮĽĶƟŅĚŐįĬĔŅĶŒĝƟĝňĺŇĨ
ŀĵƞŅĚĴňėŋĦĳŅı 
GELO5ȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩ
ĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅ
ĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
GELO6ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮ
ŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 
 

 
1'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŏĬƟĬĬŇĽŇĨŏĮƦĬĽŅėńĠȮĪňŗİƗĔȮ 
ŒľƟĬŇĽŇĨœħƟŐĽĺĚľŅėĺŅĴĶŌƟȮĔĶŃĭĺĬĔŅĶėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃ
ĽĶƟŅĚĽĶĶėƢȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĽŃĪƟŀĬėŇħȮ 
ŏıŊŗŀĮĶŃŏĴŇĬĨĬŏŀĚĪńŘĚħƟŅĬėĺŅĴĶŌƟŐĸŃĔĶŃĭĺĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟ
ŏıŊŗŀıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
2'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮŐĸŃľĶŊŀěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟ
őėĶĚĔŅĶŏĮƦĬģŅĬȮŒĬĮĶŃŏħŖĬĪňŗŏĮƦĬĮƤĠľŅ-ėĺŅĴĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬȮ
ĽńĚėĴȮŐĸŃĺŇĔķĨĕŀĚĮĶŃŏĪĻȮőħĵĔŅĶŒĝƟĕƟŀĴŌĸŀĵƞŅĚĶŀĭħƟŅĬŏıŊŗŀ
ĺŅĚŐįĬȮŀŀĔŐĭĭȮŐĸŃĨńħĽŇĬŒěŏĸŊŀĔĺŇīňŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴĔńĭ
ĭĶŇĭĪĕŀĚĽĩŅĬĔŅĶĦƢȮ 
ŀĵƞŅĚŏĮƦĬŏľĨŋŏĮƦĬįĸȮŏıŊŗŀĬŅœĮĽŌƞĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮŏıŇŗĴőŀĔŅĽ
ŐĸŃĴŌĸėƞŅȮĽĶƟŅĚŀŅĝňıȮŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮ 

 
1'ȮĮĶŃŏĴŇĬıķĨŇĔĶĶĴĕŀĚĬŇĽŇĨĕĦŃĻŉĔļŅȮ 
ħƟĺĵĺŇīňĔŅĶĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬȮĔŅĶ
ŀĳŇĮĶŅĵȮĔĶŃĭĺĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟȮĔĶŃĭĺĬĔŅĶ
ŐĔƟĮƤĠľŅȮĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬľĶŊŀ
őėĶĚĔŅĶĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
GELO7ȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ
ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬıľŋĺńĥĬīĶĶĴȮ
ŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
GELO8ȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃ
įŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴȮ 

 
/'ȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ673/./42ȮĮĶńĝĠŅĕŀĚŏĻĶļģĔŇě
ıŀŏıňĵĚȮŒĬĝńŘĬĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮĶŅĵĺŇĝŅȮ6730..42Ȯ
ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮŒĬĝńŘĬĮƖ
ĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮĶŅĵĺŇĝŅȮ673/..42ȮĳŌĴŇĭŌĶıŅȮŒĬĝńŘĬĮƖĪňŗȮ/Ȯ
ĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮĶŅĵĺŇĝŅȮ6730./42ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħ
ĬŀĔĔĶŀĭȮŒĬĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮĶŅĵĺŇĝŅȮ673/.542Ȯ
ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅıȮŒĬĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵ 

 
1'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬŇĽŇĨ
ĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĪŅĔŇěĔĶĶĴȮįĸĚŅĬȮŐĸŃ
ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮŏĝƞĬȮėĺŅĴĶńĭįŇħĝŀĭĽƞĺĬĨĬŐĸŃ
ĽƞĺĬĶĺĴȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĔŅĶ
ĪŜŅĚŅĬŏĮƦĬĪňĴȮ 
 

 
  



 +Ȯ47Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭȮ&Ĩƞŀ' 
GELO7ȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ
ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬıľŋĺńĥĬīĶĶĴȮ
ŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
GELO8ȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃ
įŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴȮ 

 
0'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŏĬƟĬĔŅĶİƗĔĮĢŇĭńĨŇŏĮƦĬĔĸŋƞĴȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅ
ėĺŅĴŏĮƦĬįŌƟĬŅĔĸŋƞĴŐĸŃĔŅĶŏĮƦĬȮ 
įŌƟĨŅĴȮĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ
ĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢȮĔŅĶŏĶňĵĬĶŌƟėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮĔŅĶ
ŏĕƟŅŒěŒĬĺńĥĬīĶĶĴŀĚėƢĔĶŒĬĔŅĶĪŅĔŇěĔĶĶĴŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶ
ĨƞŅĚȮŕȮ 
1'ȮĽŀħŐĪĶĔĔŅĶĮĸŌĔİƤĚėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴĔńĭĔŅĶĪŜŅĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬŐĸŃİƗĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮįƞŅĬ
ĔŅĶŐĔƟĮƤĠľŅľĶŊŀĽĩŅĬĔŅĶĦƢŒĬĝŋĴĝĬȮĽńĚėĴȮŐĸŃĺŇĔķĨĕŀĚ
ĮĶŃŏĪĻŒĬĭĶŇĭĪĕŀĚėĺŅĴŏĮƦĬœĪĵȮħƟĺĵĔŅĶŀĳŇĮĶŅĵȮĶŃħĴ
ėĺŅĴėŇħȮŐĸŃĭĪĭŅĪĽĴĴĨŇȮ 

 
 

3,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
GELO9ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶ
ŐĽĺĚľŅĕƟŀĴŌĸŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃľĸŅĔľĸŅĵ
ĶĺĴĪńŘĚĬŜŅŏĽĬŀĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
GELO10 ĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃ
ĳŅļŅœĪĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

 
 
/'ȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ6731./42ȮĪńĔļŃħŇěŇĪńĸȮĶŅĵĺŇĝŅȮ
6731/542ȮĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ0/ȮŐĸŃ
ĶŅĵĺŇĝŅȮ67317642ȮĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵňȮĶŅĵĺŇĝŅȮ6730.242ȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ
ĶŅĵĺŇĝŅȮ6730.442ȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚȮĶŅĵĺŇĝŅȮ
6730.642ȮĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵȮ 

 
 
1'ȮĮĶŃŏĴŇĬĪńĔļŃŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ
ĔŅĶŏĸŊŀĔŒĝƟĕƟŀĴŌĸȮŐĸŃįĸĚŅĬěŅĔĔŅĶĬŜŅėĺŅĴĶŌƟĪňŗœħƟœĮŒĝƟ
ŏıŊŗŀĔŅĶĨŀĭėŜŅĩŅĴľĶŊŀĔŅĶŐĔƟĮƤĠľŅȮ 
Ȯ 

 
  



 +Ȯ5.Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
3,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ
&Ĩƞŀ' 
GELO9ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶ
ŐĽĺĚľŅĕƟŀĴŌĸŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃľĸŅĔľĸŅĵ
ĶĺĴĪńŘĚĬŜŅŏĽĬŀĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
GELO10ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃ
ĳŅļŅœĪĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

 
 
0'ȮŏĬƟĬŒľƟĬŇĽŇĨŒĝƟŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĨƞŅĚȮŕȮŒĬĔŅĶŐĽĺĚľŅĕƟŀĴŌĸ
ŐĸŃėĺŅĴĶŌƟȮİƗĔĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĶŌĮŐĭĭĭĪėĺŅĴȮĨńĺŏĸĕȮĽĩŇĨŇȮ
įńĚĔĶŅĲƕĔȮŐĸŃŀŊŗĬȮŕȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĕƟŀĴŌĸŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĺŇěŅĶĦĠŅĦȮĽŅĴŅĶĩĬŅėĺŅĴĶŌƟĴŅĮĶŃĵŋĔĨƢȮ 
ŒĬĔŅĶŐĔƟĮƤĠľŅȮĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃĬŅŏĽĬŀĚŅĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıœħƟȮ 
1'ȮěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active Learning'ȮŏıŊŗŀıńĥĬŅ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀŊŗĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪńŘĚ
ħƟŅĬĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĽƞĚŏĽĶŇĴŒľƟĬŇĽŇĨĪŋĔėĬœħƟĬŅ
ŏĽĬŀįĸĚŅĬĔŅĶĻŉĔļŅėƟĬėĺƟŅįƞŅĬĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮ 
ĪńŘĚŏĮƦĬĔĸŋƞĴŐĸŃĶŅĵĭŋėėĸȮ 

 
 
2'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ 
ŒĬħƟŅĬĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬȮ 
ŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟėĺŅĴėŇħĕŀĚĨĬŏŀĚȮŏĝƞĬȮįńĚĔĶŅĲƕĔȮ
ĭĪėĺŅĴĺŇĝŅĔŅĶȮĭĪėĺŅĴĺŇěńĵȮĺŅĶĽŅĶȮŐĸŃĔŅĶŏĽĬŀ
įĸĚŅĬŒĬĪňŗĮĶŃĝŋĴȮ 

 
  



 +Ȯ5/Ȯ+ 

4,2 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
PLO1,1ȮĮĢŇĭńĨŇĨĬĨŅĴ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
 

1'ȮĽŀħŐĪĶĔŏĬŊŘŀľŅŒĬħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŀŅĝňı
ŒĬŏĬŊŘŀľŅĺŇĝŅŏĶňĵĬȮĶŅĵĺŇĝŅȮ1.1/4/42ȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵ
ĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵȮĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶŏėĴňĪŋĔĶŅĵĺŇĝŅȮ
ĶŅĵĺŇĝŅȮ30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮ
ĶŅĵĺŇĝŅȮ30339164ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮ 
ȮȮȮĶŅĵĺŇĝŅȮ30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ 
ȮȮȮĶŅĵĺŇĝŅȮ30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮ 
ȮȮȮĶŅĵĺŇĝŅȮ30349364 őėĶĚĚŅĬŏėĴňȮ 
ȮȮȮŐĸŃĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

1'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶĮĢŇĭńĨŇĨĬŒĬĝńŘĬŏĶňĵĬȮĔŇěĔĶĶĴȮŐĸŃĚŅĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 

2'ȮĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅȮ1.1/4/42ȮĔŅĶ
ěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵ 
1'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀ
ŴĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŵȮ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 
PLO2,1ȮŀīŇĭŅĵėŋĦĽĴĭńĨŇ
ĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚ
ŏėĴň 
 

1'ȮĽŀĬŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěėĺŅĴľĴŅĵŐĸŃĽŅĴŅĶĩŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮ
ŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴňȮŒĬĶŅĵĺŇĝŅŏėĴňıŊŘĬģŅĬĪńŘĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃ
ĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĪŋĔĶŅĵĺŇĝŅȮŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ/+0 

1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĕƟŀĽŀĭĵƞŀĵȮĕƟŀĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
3'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĬŇĽŇĨĽŅĴŅĶĩŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴňŵ 

PLO2,2ȮŀīŇĭŅĵľĸńĔĔŅĶ
ıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ 
 

1'ȮĽŀĬŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěŐĸŃŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ
ŒĬĶŅĵĺŇĝŅŏėĴňıŊŘĬģŅĬȮĪńŘĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶȮ 
ȮȮȮĪŋĔĶŅĵĺŇĝŅȮŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0 

1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĕƟŀĽŀĭĵƞŀĵȮĕƟŀĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
3'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĬŇĽŇĨĽŅĴŅĶĩŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴňŵ 

  



 +Ȯ50Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
PLO2,3ȮŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅ
ĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀ
ĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮȮ 

/'ȮĽŀĬįŌƟŏĶňĵĬŒľƟĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸ
ŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŒĬĶŅĵĺŇĝŅȮ89530164 
ĪńĔļŃħŇěŇĪńĸȮĶŅĵĺŇĝŅȮ30339164ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶ
ĪŜŅĚŅĬȮĶŅĵĺŇĝŅȮ30336164 ĪńĔļŃħŇěŇĨńĸĽŜŅľĶńĭĬńĔŏėĴňȮĶŅĵĺŇĝŅȮ
30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮŐĸŃĶŅĵĺŇĝŅȮ
30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň 
0'ȮŒľƟįŌƟŏĶňĵĬŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦŏıŊŗŀĮĶŃĔŀĭĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮ/+2 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĝńŘĬŏĶňĵĬ 
3'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚľĶŊŀľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮİƗĔ
ĮĢŇĭńĨŇŏıŊŗŀŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒě
ĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚ
ĬŇĽŇĨȮŒĬľńĺĕƟŀȮŴŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŵ 

1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
PLO3,/ȮĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟ
ĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢœħƟ 

1'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅŏŀĔĭńĚėńĭŐĸŃĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔŒĬ
ľĸńĔĽŌĨĶĽŀĬŏĬŊŘŀľŅĶŅĵĺŇĝŅŐĸŃĵĔĨńĺŀĵƞŅĚĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟ
ĪŅĚŏėĴňŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽŀĬĔĶŃĭĺĬĔŅĶėŇħ
ĺŇŏėĶŅŃľƢŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟȮőħĵŏĜıŅŃĶŅĵĺŇĝŅȮ
1.1/4.42ȮŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ
ĶŅĵĺŇĝŅȮ1.104.42ȮŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢȮĶŅĵĺŇĝŅȮ1.127/42Ȯ
ĽńĴĴĬŅŏėĴňȮĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶ
ĪŜŅĚŅĬȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ1.127142Ȯ
őėĶĚĚŅĬŏėĴň 
0'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅŏŀĔĭńĚėńĭŐĸŃĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ
03ȮĴňĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀ
ŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĝńŘĬŏĶňĵĬ 
1'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĪħĽŀĭľĶŊŀĕƟŀĽŀĭĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴň
ŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
2'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĔŅĶĬŇŏĪĻĬŇĽŇĨĪňŗœħƟœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶ
ĪŜŅĚŅĬĶŅĵĺŇĝŅȮ1.114.42ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵ
ŀŅěŅĶĵƢĬŇŏĪĻĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟħŌŐĸ
ĶńĭįŇħĝŀĭĬŇĽŇĨŒĬĽĩŅĭńĬȮľĶŊŀľĬƞĺĵĚŅĬĪňŗœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶ
ĪŜŅĚŅĬ 
3'ȮĮĶŃŏĴŇĬįĸěŅĔĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňőħĵŒĬĶŅĵĺŇĝŅŒľƟĬŇĽŇĨĴŅ
ĬŜŅŏĽĬŀĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴĪŅĚŏėĴňĪńĬĽĴńĵȮőħĵĴňėĦŃĔĶĶĴĔŅĶ
ĽńĴĴĬŅȮĩŅĴ+ĨŀĭŐĸŃĮĶŃŏĴŇĬįĸħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴň
ŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
4'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ
1.127142ȮőėĶĚĚŅĬŏėĴň 

  



 +Ȯ51Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  5'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮ

ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚ
ĬŇĽŇĨȮŒĬľńĺĕƟŀȮŴĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢœħƟŵ 

PLO3,0ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀ
ĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 

1'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅŏŀĔĭńĚėńĭŐĸŃĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔŒĬ
ľĸńĔĽŌĨĶĽŀĬŏĬŊŘŀľŅĶŅĵĺŇĝŅŐĸŃĵĔĨńĺŀĵƞŅĚĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮŐĸŃěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶĺŅĚŐįĬŐĸŃĔŅĶ
ŀŀĔŐĭĭȮŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮőħĵŏĜıŅŃ
ĶŅĵĺŇĝŅȮ1.1/4.42ȮŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅė
ĨŃĺńĬŀŀĔȮĶŅĵĺŇĝŅȮ1.104.42ȮŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢȮĶŅĵĺŇĝŅȮ
1.127/42ȮĽńĴĴĬŅŏėĴňȮĶŅĵĺŇĝŅȮ1.114.42ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶ
ĔńĭĔŅĶĪŜŅĚŅĬȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ
1.127142ȮőėĶĚĚŅĬŏėĴň 

 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĝńŘĬŏĶňĵĬ 
1'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĪħĽŀĭľĶŊŀĕƟŀĽŀĭĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬ
ĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 
2'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĔŅĶĬŇŏĪĻĬŇĽŇĨĪňŗœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮȮ
ĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵŀŅěŅĶĵƢ
ĬŇŏĪĻĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟħŌŐĸĶńĭįŇħĝŀĭĬŇĽŇĨ
ŒĬĽĩŅĭńĬľĶŊŀľĬƞĺĵĚŅĬĪňŗœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
3'ȮĮĶŃŏĴŇĬįĸěŅĔȮĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňőħĵŒĬĶŅĵĺŇĝŅŒľƟĬŇĽŇĨ
ĴŅĬŜŅŏĽĬŀĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴĪŅĚŏėĴňĪńĬĽĴńĵȮőħĵĴňėĦŃĔĶĶĴĔŅĶ
ĽńĴĴĬŅȮĩŅĴ+ĨŀĭŐĸŃĮĶŃŏĴŇĬįĸħƟŅĬĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶ
ıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 
4'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ
1.127142ȮőėĶĚĚŅĬŏėĴň 
5'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀ
ĬĺńĨĔĶĶĴŵ 

  



 +Ȯ52Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
PLO4,1ȮĵŀĴĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀ
ŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅĔĸŋƞĴ 

1'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶěńħŒľƟįŌƟŏĶňĵĬĪŜŅĮĢŇĭńĨŇĔŅĶŏĮƦĬĔĸŋƞĴŏıŊŗŀ
ĝƞĺĵĔńĬĺŅĚŐįĬĮĢŇĭńĨŇĔŅĶȮĪŜŅĮĢŇĭńĨŇĔŅĶȮĭńĬĪŉĔįĸĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢ
įĸĔŅĶĪħĸŀĚȮĽĶŋĮįĸŐĸŃŏĽĬŀįĸĔŅĶĪħĸŀĚĪńŘĚŒĬĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃ
ĬŜŅŏĽĬŀįĸĔŅĶĪħĸŀĚŐĭĭĮŅĔŏĮĸƞŅȮœħƟŐĔƞȮĶŅĵĺŇĝŅȮ1.1/.042Ȯ
ĮĢŇĭńĨŇĔŅĶŏėĴňȮĶŅĵĺŇĝŅȮ1.4/./42ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮĶŅĵĺŇĝŅȮ
1.6/./42ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮĶŅĵĺŇĝŅȮ1.100142ȮĮĢŇĭńĨŇĔŅĶŏėĴň
ŀŇĬĪĶňĵƢ 1ȮĶŅĵĺŇĝŅȮ1.100342ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0ȮĶŅĵĺŇĝŅȮ
1.102142ȮĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ
1.111/42ȮĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ȮĶŅĵĺŇĝŅȮ1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢȮ
&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ
1.103042ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 1Ȯ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴ
ĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'ȮĶŅĵĺŇĝŅȮ30334064ȮĮĢŇĭńĨŇĔŅĶ
ŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.114.42ȮŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴŏėĴňȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĵŀĴĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅ 
0'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĭĶĶĵŅĵŐĭĭȮProblem Based Learning 
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅȮŐĸŃĵŀĴĶńĭĲƤĚ
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
1'ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňȮĶŅĵĺŇĝŅȮ1.127242Ȯ
ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴ
őėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĬŜŅŏĽĬŀ
ĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮľĶŊŀĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮőħĵŏĮƕħőŀĔŅĽŒľƟ
įŌƟŏĶňĵĬĪƞŅĬŀŊŗĬŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅȮŐĸŃĴňĔŅĶėŇħ
ĺŇŏėĶŅŃľƢĕƟŀŏĽĬŀŐĬŃĨĸŀħěĬĔŅĶĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 

/'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĔŅĶ
ĪŜŅĚŅĬĔĸŋƞĴȮĔŅĶĪŜŅĔŇěĔĶĶĴŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅĪńŘĚĺŇĝŅĮĢŇĭńĨŇĔŅĶŐĸŃĶŅĵĺŇĝŅĭĶĶĵŅĵ 
0'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮ
ŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚ
ĬŇĽŇĨȮŒĬľńĺĕƟŀȮŴĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚŵ 

  



 +Ȯ53Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
PLO4,2ȮŐĽħĚıķĨŇĔĶĶĴŒĬ
ĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ 

/'ȮĔŜŅľĬħŒľƟĬŇĽŇĨŏĕƟŅŏĶňĵĬĪŋĔĶŅĵĺŇĝŅĨĶĚŏĺĸŅȮŐĸŃĕŅħŏĶňĵĬœħƟœĴƞŏĔŇĬ
ĶƟŀĵĸŃȮ0. 
0'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅĮĢŇĭńĨŇĪŋĔĶŅĵĺŇĝŅȮŐĸŃĶŅĵĺŇĝŅĭĶĶĵŅĵĭŅĚĶŅĵĺŇĝŅ
ěńħĔŅĶŏĶňĵĬŒľƟįŌƟŏĶňĵĬĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĽŀĬŒľƟįŌƟŏĶňĵĬĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶ 
1'ȮľĸńĔĽŌĨĶěńħőėĶĚĔŅĶŒľƟįŌƟŏĶňĵĬľĶŊŀįŌƟŏĶňĵĬŏĽĬŀőėĶĚĔŅĶŐĸŃľĸńĔĽŌĨĶ
ŒľƟĔŅĶĽĬńĭĽĬŋĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŀŀĔĭŐĭĭĔŇěĔĶĶĴ
ıńĥĬŅĨĬŏŀĚȮ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĕƟŅŏĶňĵĬĨĶĚŏĺĸŅȮŐĸŃĔŅĶĕŅħŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔŒĬľƟŀĚŏĶňĵĬ 
1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅĚŅĬŒĬĔĸŋƞĴĪńŘĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ 
2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŐĸŃıķĨŇĔĶĶĴŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪńŘĚĪňŗěńħ
ĕŉŘĬŒĬľĸńĔĽŌĨĶȮĳŅėĺŇĝŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃĴľŅĺŇĪĵŅĸńĵ 
3'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶŵ 

PLO4,3ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ
œħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃ
ĽĴŅĝŇĔĪňŗħň 

1'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶěńħŒľƟįŌƟŏĶňĵĬĪŜŅĮĢŇĭńĨŇĔŅĶŏĮƦĬĔĸŋƞĴŏıŊŗŀ
ĝƞĺĵĔńĬĺŅĚŐįĬĮĢŇĭńĨŇĔŅĶȮĪŜŅĮĢŇĭńĨŇĔŅĶȮĭńĬĪŉĔįĸĔŅĶĪħĸŀĚȮ
ĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮĽĶŋĮįĸŐĸŃŏĽĬŀįĸĔŅĶĪħĸŀĚĪńŘĚŒĬĶŌĮŐĭĭ
ĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀįĸĔŅĶĪħĸŀĚŐĭĭĮŅĔŏĮĸƞŅȮœħƟŐĔƞȮĶŅĵĺŇĝŅȮ
1.1/.042ȮĮĢŇĭńĨŇĔŅĶŏėĴňȮĶŅĵĺŇĝŅȮ1.4/./42ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅ
ĪńŗĺœĮȮĶŅĵĺŇĝŅȮ1.6/./42ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮĶŅĵĺŇĝŅȮ
1.100142ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1ȮĶŅĵĺŇĝŅȮ1.100342ȮĮĢŇĭńĨŇĔŅĶ
ŏėĴňŀŇĬĪĶňĵƢȮ0ȮĶŅĵĺŇĝŅȮ1.102142ȮĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀ
ĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.111/42ȮĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ȮĶŅĵĺŇĝŅȮ
1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢȮ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚ
ĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ1.103042ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ŏėĶŊŗŀĚĴŊŀ 1Ȯ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵ
ŐĸŃĮĢŇĭńĨŇĔŅĶ'ȮĶŅĵĺŇĝŅȮ30334064ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ
1.114.42ȮŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 

/'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĔŅĶĪŜŅĚŅĬ
ĔĸŋƞĴȮĔŅĶĪŜŅĔŇěĔĶĶĴŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ 
0'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňŵ 

  



 +Ȯ54Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
 0'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĭĶĶĵŅĵŐĭĭȮProblem Based LearningȮ

őħĵĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭ
įŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
1'ȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶ
ĔńĭĔŅĶĪŜŅĚŅĬȮľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮ
ŐĸŃĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňĮĶŃĽĭĔŅĶŒĬĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĭ 

 

3,ȮȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

PLO5,1ȮĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀ
ħƟĺĵĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŐĸŃĨĶĚėĺŅĴľĴŅĵ 

1'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶěńħŒľƟįŌƟŏĶňĵĬĺŅĚŐįĬĮĢŇĭńĨŇĔŅĶȮĪŜŅ
ĮĢŇĭńĨŇĔŅĶȮĭńĬĪŉĔįĸĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮĽĶŋĮįĸŐĸŃ
ŏĽĬŀįĸĔŅĶĪħĸŀĚĪńŘĚŒĬĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀįĸĔŅĶĪħĸŀĚŐĭĭ
ĮŅĔŏĮĸƞŅȮœħƟŐĔƞȮĶŅĵĺŇĝŅȮ1.1/.042ȮĮĢŇĭńĨŇĔŅĶŏėĴňȮĶŅĵĺŇĝŅȮ1.4/./42Ȯ
ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮĶŅĵĺŇĝŅȮ1.6/./42ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ
ĶŅĵĺŇĝŅȮ1.100142ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1ȮĶŅĵĺŇĝŅȮ1.100342Ȯ
ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0ȮĶŅĵĺŇĝŅȮ1.102142ȮĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢ
ŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.111/42ȮĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ȮĶŅĵĺŇĝŅȮ
1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢȮ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚ
ĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ1.103042ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 1Ȯ
&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ
ĶŅĵĺŇĝŅȮ30334064ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.114.42Ȯ
ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩ
ĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ĨĶĚėĺŅĴľĴŅĵ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĮĢŇĭńĨŇĔŅĶȮľĶŊŀĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪħĸŀĚŐĭĭ
ĮŅĔŏĮĸƞŅ 
1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬŀīŇĭŅĵĕƟŀĽŀĭĪńŘĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃ
ĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶ 
2'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬŜŅŏĽĬŀĚŅĬĶŅĵĺŇĝŅȮ30327464 ĔŅĶŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵŀŅěŅĶĵƢĬŇŏĪĻĶƞĺĴĔńĭįŌƟħŌŐĸ
ĶńĭįŇħĝŀĭĬŇĽŇĨŒĬĽĩŅĭńĬľĶŊŀľĬƞĺĵĚŅĬĪňŗœĮİƗĔĮĢŇĭńĨŇĚŅĬĪŜŅľĬƟŅĪňŗ
ŒĬĔŅĶĮĶŃŏĴŇĬȮĩŅĴ+Ĩŀĭ 
3'ȮĮĶŃŏĴŇĬįĸěŅĔĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňőħĵŒĬĶŅĵĺŇĝŅŒľƟ
ĬŇĽŇĨěńħĪŜŅĭĪėńħĵƞŀȮĽŊŗŀĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮĔŅĶĬŜŅŏĽĬŀĚȮŅĬĺŇěńĵ
ľĶŊŀĬĺńĨĔĶĶĴĪŅĚŏėĴňĪńĬĽĴńĵȮĩŅĴ+ĨŀĭȮőħĵĴňėĦŃĔĶĶĴĔŅĶ
ĽńĴĴĬŅĮĶŃŏĴŇĬįĸ 

  



 +Ȯ55Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
 0'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĭĶĶĵŅĵŐĭĭȮProblem Based Learning 

ŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅȮŐĸŃĵŀĴĶńĭĲƤĚ
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
1'ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňȮĶŅĵĺŇĝŅȮ1.127242Ȯ
ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴ
őėĶĚĚŅĬŏėĴňȮĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĬŜŅŏĽĬŀ
ĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮľĶŊŀĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮőħĵŏĮƕħőŀĔŅĽŒľƟ
įŌƟŏĶňĵĬĪƞŅĬŀŊŗĬŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅȮŐĸŃĴňĔŅĶėŇħ
ĺŇŏėĶŅŃľƢĕƟŀŏĽĬŀŐĬŃĨĸŀħěĬĔŅĶĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 

4'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĶŌĮŏĸƞĴŏėƟŅőėĶĚőėĶĚŅĬĬŇıĬīƢȮĶŅĵĺŇĝŅȮ
1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔĶŌĮŏĸƞĴőėĶĚĚŅĬ
ĬŇıĬīƢȮŐĸŃĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĬŇıĬīƢȮĔŅĶĩŅĴ+ĨŀĭȮĶŅĵĺŇĝŅȮ
1.127142ȮőėĶĚĚŅĬŏėĴň 
5'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮ
ŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚ
ĬŇĽŇĨȮŒĬľńĺĕƟŀȮŴĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚėĺŅĴľĴŅĵŵ 

PLO5,2ȮĮĶŃĵŋĔĨƢŒĝƟ
ėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕ
œħƟĩŌĔĨƟŀĚ 

/'ȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢĶŅĵĺŇĝŅȮ
1/00./42ȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢȮĶŅĵĺŇĝŅȮ1.103042ȮĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀȮĶŅĵĺŇĝŅȮ1.114/42ȮĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň 
0'ȮěńħĔŅĶŏĶňĵĬĶŌƟőħĵŏĬƟĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏĝƞĬȮĴŀĭľĴŅĵ
ŒľƟĬŇĽŇĨŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀĩƞŅĵĪŀħ
ėĺŅĴĶŌƟįƞŅĬĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬ 
1'ȮěńħĔŇěĔĶĶĴľĶŊŀőėĶĚĔŅĶŏıŊŗŀĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵ
ŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪńŘĚħƟŅĬĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮ 
2'ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňȮ 
ȮȮȮĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ 
ȮȮȮĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮ 
ȮȮȮĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮ 
ȮȮȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĬŜŅŏĽĬŀĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮľĶŊŀĮĶŃĽĭĔŅĶĦƢĔŅĶ
ĪŜŅĚŅĬȮŏıŊŗŀĮĶŃŏĴŇĬįĸėĺŅĴĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀ
őĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕĕŀĚįŌƟŏĶňĵĬ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŅĴ+ĨŀĭȮėŜŅĩŅĴħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢ
ľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚŒĬľƟŀĚŏĶňĵĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĮĢŇĭńĨŇĔŅĶȮľĶŊŀĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪħĸŀĚ
ŐĭĭĮŅĔŏĮĸƞŅ 
1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬŀīŇĭŅĵĕƟŀĽŀĭĪńŘĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃ
ĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶ 
2'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬŜŅŏĽĬŀĚŅĬĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚ 
ȮȮȮĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵŀŅěŅĶĵƢĬŇŏĪĻłȮĶƞĺĴĔńĭįŌƟħŌŐĸ
ĶńĭįŇħĝŀĭĬŇĽŇĨŒĬĽĩŅĭńĬľĶŊŀľĬƞĺĵĚŅĬĪňŗœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪŜŅĚŅĬĪŜŅľĬƟŅĪňŗŒĬĔŅĶĮĶŃŏĴŇĬȮĩŅĴ+Ĩŀĭ 
3'ȮĮĶŃŏĴŇĬįĸěŅĔĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňőħĵŒĬĶŅĵĺŇĝŅŒľƟ
ĬŇĽŇĨěńħĪŜŅĭĪėńħĵƞŀȮĽŊŗŀĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵ
ľĶŊŀĬĺńĨĔĶĶĴĪŅĚŏėĴňĪńĬĽĴńĵȮĩŅĴ+ĨŀĭȮőħĵĴňėĦŃĔĶĶĴĔŅĶ
ĽńĴĴĬŅĮĶŃŏĴŇĬįĸ 

  



 +Ȯ56Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  4'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĶŌĮŏĸƞĴŏėƟŅőėĶĚőėĶĚŅĬĬŇıĬīƢȮĶŅĵĺŇĝŅȮ1.127042Ȯ

ŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔĶŌĮŏĸƞĴőėĶĚĚŅĬĬŇıĬīƢȮŐĸŃĔŅĶ
ĬŜŅŏĽĬŀőėĶĚĚŅĬĬŇıĬīƢȮĔŅĶĩŅĴ+ĨŀĭȮĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴň 
5'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟ
ĩŌĔĨƟŀĚŵ 

4,ȮħƟŅĬĪńĔļŃıŇĽńĵ 
PLO4,/ȮěńħĔŅĶĽŅĶŏėĴňŐĸŃ
ĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴ
ĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭ
ĽŅĶŏėĴňŀńĬĨĶŅĵ 

/'ȮĽŀħŐĪĶĔŏĬŊŘŀľŅŒĬħƟŅĬĔŅĶĨĶŃľĬńĔĩŉĚĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚ
ŏĽňĵŀńĬĨĶŅĵŒĬŏĬŊŘŀľŅĺŇĝŅŏĶňĵĬĪŋĔĮĢŇĭńĨŇĔŅĶ 
0'ȮŒľƟĬŇĽŇĨěńħĔŅĶĽŅĶŏėĴňĪňŗŏĮƦĬĕŀĚŏĽňĵŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĔŅĶĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶĪŋĔĮĢŇĭńĨŇĔŅĶ 
1'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅȮ1.1/4/42ȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴň
ŐĸŃėĺŅĴĮĸŀħĳńĵȮŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭ 
2'ȮěńħőėĶĚĔŅĶħƟŅĬĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵ 

1'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶĮĢŇĭńĨŇĨĬŒĬĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚ
ŏĽňĵŀńĬĨĶŅĵŒĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶȮĶŅĵĺŇĝŅȮ1.1/4/42ȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵ
ŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵŐĸŃĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
0'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀ
ŴěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭ
ĽŅĶŏėĴňŀńĬĨĶŅĵŵȮ 

PLO4,0ȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮ
ĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔ
ĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

1'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĮĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ
őħĵŏĬƟĬĳŅėĮĢŇĭńĨŇȮŒĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĴňėĸŇĮĺňħňőŀĔŅĶĪŜŅĮĢŇĭńĨŇŒľƟ
ĬŇĽŇĨĻŉĔļŅĸƞĺĚľĬƟŅŐĸŃĽŅĴŅĶĩĪĭĪĺĬœħƟȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬİƗĔ
ĮĢŇĭńĨŇĔŅĶĪħĸŀĚħƟĺĵĨĬŏŀĚȮĴňĔŅĶĮĶŃŏĴŇĬĪńĔļŃĮĢŇĭńĨŇĔŅĶŒĬ
ĶŅĵĺŇĝŅȮĔŜŅľĬħŒľƟĴňĔŅĶĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚőħĵĽƞĚ
ĶŅĵĚŅĬĪħĸŀĚŒľƟįŌƟĽŀĬĮĶŃŏĴŇĬȮœħƟŐĔƞȮĶŅĵĺŇĝŅȮ1.1/.042Ȯ
ĮĢŇĭńĨŇĔŅĶŏėĴňȮĶŅĵĺŇĝŅȮ1.4/./42ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ
ĶŅĵĺŇĝŅȮ1.6/./42ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮĶŅĵĺŇĝŅȮ1.100142Ȯ
ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1ȮĶŅĵĺŇĝŅȮ1.100342ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ 

/'ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŏĶňĵĬĮĢŇĭńĨŇĔŅĶ 
0'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĪńĔļŃĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶ 
1'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĪħĸŀĚ 
2'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟ
ŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮ
ŴĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŵ 

  



 +Ȯ57Ȯ+ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
 0ȮĶŅĵĺŇĝŅȮ1.102142ȮĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ

1.111/42ȮĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ȮĶŅĵĺŇĝŅȮ1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢȮ
&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ
1.103042ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 1Ȯ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴ
ĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'ȮĶŅĵĺŇĝŅȮ30334064ȮĮĢŇĭńĨŇĔŅĶ
ŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.114.42ȮŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴŏėĴňȮ 
0'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĮĶńĭĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅőħĵ
ŏıŇŗĴŀńĨĶĽƞĺĬĔŅĶĮĶŃŏĴŇĬįĸěŅĔĪńĔļŃĔŅĶĮĢŇĭńĨŇĔŅĶŏıŇŗĴĕŉŘĬ 

 

PLO4,1ȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀ
ŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

1'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĮĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵ
ŏĬƟĬĳŅėĮĢŇĭńĨŇȮŒĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĴňėĸŇĮĺňħňőŀĔŅĶĪŜŅĮĢŇĭńĨŇŒľƟĬŇĽŇĨ
ĻŉĔļŅĸƞĺĚľĬƟŅŐĸŃĽŅĴŅĶĩĪĭĪĺĬœħƟȮĔŜŅľĬħŒľƟįŌƟŏĶňĵĬİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟ
ŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴňĔŅĶ
ĮĶŃŏĴŇĬĪńĔļŃŐĸŃĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴň
œħƟŀĵƞŅĚŏľĴŅŃĽĴȮœħƟŐĔƞȮĶŅĵĺŇĝŅȮ1.1/.042ȮĮĢŇĭńĨŇĔŅĶŏėĴňȮĶŅĵĺŇĝŅȮ
1.4/./42ȮĶŅĵĺŇĝŅȮ1.100142ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1ȮĶŅĵĺŇĝŅȮ
1.100342ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0ȮĶŅĵĺŇĝŅȮ1.102142ȮĮĢŇĭńĨŇĔŅĶ
ėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ1.111/42ȮĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ
/ȮĶŅĵĺŇĝŅȮ1.1/3.42ȮŏėĴňĺŇŏėĶŅŃľƢȮ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴ
ĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ'Ȯ1.103042ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ŏėĶŊŗŀĚĴŊŀ 1Ȯ&ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĶŃľĺƞŅĚĶŅĵĺŇĝŅĭĶĶĵŅĵŐĸŃ
ĮĢŇĭńĨŇĔŅĶ'ȮĶŅĵĺŇĝŅȮ30334064ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮĶŅĵĺŇĝŅȮ
1.114.42ȮŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮ 
0'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĴňĔŅĶĮĶŃŏĴŇĬŒĝƟĪńĔļŃŐĸŃ
ĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

/'ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃŐĸŃĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬ
ĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴŒĬľƟŀĚŏĶňĵĬĮĢŇĭńĨŇĔŅĶ 
0'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĪńĔļŃĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶ 
1'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨ
œĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚ
ıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅ
őėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮŒĬľńĺĕƟŀȮŴĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃ
ĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚŵ 

 



 +Ȯ6.Ȯ+ 

1,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮȮ
 &Curriculum Mapping' 
 &ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ1' 
 
 
  



 +Ȯ6/Ȯ+ 

ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬŇĽŇĨ 
 

/,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮŏĶŊŗŀĚȮĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2559ȮĕƟŀȮ19Ȯ 

ŏĶŊŗŀĚĶŃĭĭĔŅĶŒľƟėŃŐĬĬȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ6'Ȯ 

0,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬŇĽŇĨ 

2,1ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬŇĽŇĨĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

2,1,1ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 
1'ȮĴňėĦŃĔĶĶĴĔŅĶĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭŒľƟŏĮƦĬœĮ
ĨŅĴŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶȮĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮ 

2' ĴňėĦŃĔĶĶĴĔŅĶľĶŊŀįŌƟĽŀĬĶƞĺĴȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸ 
 ĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮľĶŊŀĔŅĶŒĝƟĕƟŀĽŀĭĔĸŅĚŒĬ
ĶŅĵĺŇĝŅĪňŗĴňľĸŅĵĔĸŋƞĴŏĶňĵĬ 

3' ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬȮĔŅĶĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ 
 ĪňŗĮĶŃĝŋĴĳŅėĺŇĝŅ 
4' ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬŇĽŇĨįŌƟŏĶňĵĬ 

2,1,2ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
1' ĴňĔŅĶĨŇħĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶŏĶňĵĬĕŀĚĬŇĽŇĨŒĬľĸńĔĽŌĨĶĺƞŅŏĮƦĬœĮĨŅĴŐįĬ 
ĔŅĶĻŉĔļŅȮŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 

2' ĴňĔĶŃĭĺĬĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬĪŅĚĺŇĝŅĔŅĶŐĔƞĬŇĽŇĨĪňŗœĴƞĽŅĴŅĶĩŏĶňĵĬœħƟ 
ŀĵƞŅĚŏĮƦĬįĸĽńĴķĪīŇśĨŅĴŐįĬĔŅĶĻŉĔļŅ 

3' ĴňĔĶŃĭĺĬĔŅĶĽƞĚŏĽĶŇĴįŌƟĴňĻńĔĵĳŅııŇŏĻļŒĬĔŅĶŏĶňĵĬ 
4' ĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬŇĽŇĨĝńŘĬĮƖĪňŗȮ4ȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĬŇĽŇĨȮ 
ŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
3'ȮĴňĔŅĶĽŀĭĪńĔļŃĮĢŇĭńĨŇĔŅĶŏėĴňĪŋĔĮĢŇĭńĨŇĔŅĶŏıŊŗŀĺńħįŌƟŏĶňĵĬĺƞŅĴňĪńĔļŃĮĢŇĭńĨŇĨŅĴĪňŗ
ľĸńĔĽŌĨĶĔŜŅľĬħȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňįĸĽńĴķĪīŇśĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
4'ȮĴňĔŅĶĮĶŃŏĴŇĬıķĨŇĔĶĶĴŐĸŃĔŅĶĮĢŇĭńĨŇĨĬŒĬĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵ
ŒĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶȮĶŅĵĺŇĝŅȮ1.1/4/42ȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃ
ėĺŅĴĮĸŀħĳńĵŐĸŃĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňįĸĽńĴķĪīŇśĨŅĴįĸĸńıīƢ 
ĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
5'ȮĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒĬħƟŅĬėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚĮƤĠĠŅěŅĔĔŅĶĩŅĴ+Ĩŀĭ 
ŒĬľƟŀĚŏĶňĵĬȮěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĝńŘĬŏĶňĵĬŐĸŃĮĶŃŏĴŇĬěŅĔŐĭĭĪħĽŀĭ 
ľĶŊŀĕƟŀĽŀĭȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňįĸĽńĴķĪīŇśĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 

 
 
 



 +Ȯ60Ȯ+ 

6'ȮĴňĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬŇŏĪĻĬŇĽŇĨĪňŗœħƟœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ 
ĶŅĵĺŇĝŅȮ1.127242ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮőħĵŀŅěŅĶĵƢĬŇŏĪĻ 
ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĶƞĺĴĔńĭįŌƟħŌŐĸĶńĭįŇħĝŀĭĬŇĽŇĨŒĬĽĩŅĭńĬľĶŊŀ
ľĬƞĺĵĚŅĬĪňŗœĮŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ĕŀĚľĸńĔĽŌĨĶ 
7'ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚįŌƟŏĶňĵĬěŅĔĶŅĵĺŇĝŅȮ1.127/42ȮĽńĴĴĬŅŏėĴňȮőħĵŒĬ
ĶŅĵĺŇĝŅŒľƟĬŇĽŇĨĴŅĬŜŅŏĽĬŀĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴĪŅĚŏėĴňĪńĬĽĴńĵȮőħĵĴň
ėĦŃĔĶĶĴĔŅĶĽńĴĴĬŅȮĩŅĴ+ĨŀĭȮŐĸŃĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
/.'ȮĴňĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬěŅĔĶŅĵĺŇĝŅȮ1.127042ȮŏĨĶňĵĴőėĶĚĚŅĬŏėĴňȮŐĸŃ 
ĶŅĵĺŇĝŅȮ1.127142ȮőėĶĚĚŅĬŏėĴňȮőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬȮŐĸŃĔĶĶĴĔŅĶĽŀĭ
őėĶĚĚŅĬŏėĴňȮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
//'ȮĴňĔŅĶĮĶŃŏĴŇĬŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚŒěĕŀĚĬŅĵěƟŅĚ-ľńĺľĬƟŅĚŅĬȮĪňŗĬŇĽŇĨœĮŏĶňĵĬĶŌƟŏĝŇĚ 
ĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮŐĸŃĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶŅĵĺŇĝŅ
ŏĨĶňĵĴőėĶĚĚŅĬŏėĴňŐĸŃĶŅĵĺŇĝŅőėĶĚĚŅĬŏėĴňĕŀĚĬŇĽŇĨȮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ĕŀĚľĸńĔĽŌĨĶ 

2,2ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬŇĽŇĨĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1' ĴňĔŅĶĽŜŅĶĺěĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĪŜŅĚŅĬĨĶĚĽŅĕŅĕŀĚĭńĦĤŇĨ 
2' ĴňĔŅĶĽŜŅĶĺěėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĻŉĔļŅĨƞŀŒĬĽĩŅĭńĬĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻ 

3' ĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔȮ5ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟĽŀĬȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

4' ĴňĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 
 

1,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
3,1ȮŏĶňĵĬėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ 
3,2ȮĶŃħńĭŐĨƟĴėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕńŘĬĨŗŜŅȮ2,00 
3,3 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2559Ȯ
ĕƟŀȮ30ȮŏĶŊŗŀĚŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ&ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ6'Ȯ 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
1,1ȮĴňĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞŒľƟĶŌƟěńĔĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃȮŐĸŃŒľƟŏĕƟŅŒěĺńĨĩŋĮĶŃĽĚėƢŐĸŃ

ŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶĨŅĴŐĬĺėŇħĕŀĚĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮőħĵěńħŒľƟĴňŀŅěŅĶĵƢıňŗŏĸňŘĵĚŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅ
ĨƞŅĚȮŕȮŐĔƞŀŅěŅĶĵƢŒľĴƞ 

1,2ȮŒľƟėĺŅĴĶŌƟŐĔƞŀŅěŅĶĵƢŒľĴƞŒĬħƟŅĬĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĕŀĚėĦŃȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮ
ĔġĶŃŏĭňĵĭĔŅĶĻŉĔļŅĨƞŅĚȮŕ 

1,3 ĴňĔŅĶŐĬŃĬŜŅŀŅěŅĶĵƢıŇŏĻļŒľƟŏĕƟŅŒěŏĔňŗĵĺĔńĭĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĨĸŀħěĬĶŅĵĺŇĝŅĪňŗěŃ
ĽŀĬȮıĶƟŀĴĪńŘĚĴŀĭŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚŒľƟĔńĭŀŅěŅĶĵƢıŇŏĻļȮ 

 

0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
2,1,1ȮĴľŅĺŇĪĵŅĸńĵ-ėĦŃȮĴňľĸńĔĽŌĨĶŀĭĶĴĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮŏĔňŗĵĺĔńĭĔŅĶĽŀĬĪńŗĺœĮȮŐĸŃ

ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
2,1,2ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅŀĭĶĴľĸńĔĽŌĨĶŏĔňŗĵĺĔńĭĔŅĶĽŀĬŐĭĭĨƞŅĚȮŕȮĔŅĶĽĶƟŅĚ

ŐĭĭĪħĽŀĭĨƞŅĚȮŕȮĨĸŀħěĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŀŇĚıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶįĸŇĨŐĸŃŒĝƟĽŊŗŀĔŅĶĽŀĬ 

2,1,3 ĽĬńĭĽĬŋĬŒľƟĴňĔŅĶĪŜŅĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
2,1,4 ĽƞĚŏĽĶŇĴĔŅĶĽĶƟŅĚŐĬĺėŇħĔŅĶėŇħėƟĬĬĺńĨĔĶĶĴŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 
2,1,5 ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŏıŇŗĴıŌĬėĺŅĴĶŌƟȮŐĸŃĪńĔļŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĽĴńĵŒľĴƞħƟŅĬŏėĴňȮ

ľĶŊŀŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚŏėĴň 
 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
2,2,1ȮĳŅėĺŇĝŅĽĬńĭĽĬŋĬĪŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴľĶŊŀĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶ 
2,2,2ȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĪŜŅĺŇěńĵĪńŘĚĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅĝňıȮŐĸŃĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬ

ĔŅĶĽŀĬȮőħĵĪŋĬĺŇěńĵěŅĔėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĕŀĪŋĬĺŇěńĵľĬƞĺĵĚŅĬĳŅĵĬŀĔȮ 
2,2,3 ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀŒľƟĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĽŌĚĕŉŘĬȮȮ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 

ĴňĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮȮȮȮ
ı,Ļ,Ȯ0330ȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶħńĚĔĸƞŅĺĪŋĔĮĶŃĔŅĶȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ6ȮėĬȮŏĮƦĬįŌƟĶńĭįŇħĝŀĭŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮőħĵĴňĔŅĶĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĶƞĺĴĔńĭėĦŃĽŜŅľĶńĭĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĶŅĵĺŇĝŅŐĔĬŐĸŃŏĜıŅŃħƟŅĬȮŐĸŃĶƞĺĴĔńĭėĦŅěŅĶĵƢŒĬ
ĳŅėĺŇĝŅĽŜŅľĶńĭĶŅĵĺŇĝŅŏŀĔ 
0,ȮĭńĦĤŇĨ 

ėŋĦĳŅıĭńĦĤŇĨŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵıŇěŅĶĦŅěŅĔ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĞŉŗĚĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħȮĭńĦĤŇĨĴňĔŅĶĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮĴň
įĸĚŅĬĺŇěńĵĕŀĚĬŇĽŇĨŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1,ȮĬŇĽŇĨ 

ĴňĔŅĶĮĶŃĝŋĴĺŅĚŐįĬĔŅĶĶńĭĬŇĽŇĨȮĔŜŅľĬħěŜŅĬĺĬŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬŇĽŇĨĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶȮ
ŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĬŇĽŇĨĔƞŀĬŏĕƟŅĻŉĔļŅȮĴňĔŅĶėĺĭėŋĴĔŅĶħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃ
ŐĬŃŐĬĺŐĔƞĬŇĽŇĨȮĴňĔĶŃĭĺĬĔŅĶľĶŊŀŐĽħĚįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&ĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮėĺŅĴıŉĚ
ıŀŒěȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬŇĽŇĨ' 
2,ȮŀŅěŅĶĵƢ 

ĴňĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢĨńŘĚŐĨƞĶŃĭĭĔŅĶĺŅĚŐįĬħƟŅĬŀńĨĶŅĔŜŅĸńĚŐĸŃĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞȮ
ĴňĔĸœĔĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴȮőĮĶƞĚŒĽȮőħĵıŇěŅĶĦŅėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŒľƟĴň
ėŋĦĺŋĥŇœĴƞĨŗŜŅĔĺƞŅĶŃħńĭĮĶŇĠĠŅŏŀĔŒĬĽŅĕŅŏėĴňľĶŊŀĽŅĕŅĪňŗĽńĴıńĬīƢĔńĬĨŅĴŏĔĦĤƢĕŀĚȮĽĔŀ,ȮĳŅėĺŇĝŅĴňĔŅĶ
ěńħĽĶĶĚĭĮĶŃĴŅĦŒĬĔŅĶıńĥĬŅŀŅěŅĶĵƢŏıŊŗŀŏıŇŗĴĮĶŃĽĭĔŅĶĦƢȮėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚĽŅĕŅŏėĴňľĶŊŀĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĽƞĚŏĽĶŇĴŒľƟįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚľĶŊŀıńĥĬŅĨĬŏŀĚŒĬĔŅĶĕŀĔŜŅľĬħĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶĨŅĴŏĮƚŅľĴŅĵ 
3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

ĴňĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮėĺĭėŋĴȮĔŜŅĔńĭĔŅĶěńħĪŜŅĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮĴňĔŅĶĺŅĚ
ĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶ
ĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮĴňĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĴňįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ 
4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅȮėĦŃȮĽĩŅĭńĬȮŏıňŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮĪńŘĚėĺŅĴıĶƟŀĴĪŅĚĔŅĵĳŅıȮŐĸŃėĺŅĴıĶƟŀĴĕŀĚŀŋĮĔĶĦƢŏĪėőĬőĸĵňŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀ
ĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĴňěŜŅĬĺĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŏıňĵĚıŀŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĴňĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚěŅĔįĸĔŅĶĮĶŃŏĴŇĬ
ėĺŅĴıŉĚıŀŒěĕŀĚĬŇĽŇĨŐĸŃŀŅěŅĶĵƢĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
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ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators' 
 

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ ĮƖĔŅĶĻŉĔļŅ 
2564 2565 2566 2567 2568 

/,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬ
ĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶ 

x x x x x 

2,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,Ȯ2 ĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552 ľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇȮ
ĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

x x x x x 

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

2,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3Ȯ
ŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟ
ėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

3,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭĶŅĵĚŅĬ
ĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 

4,ȮĔŅĶĪĺĬĽŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚ
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ĪňŗĶŅĵĚŅĬŒĬŐĭĭĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚĮƖĪňŗŐĸƟĺȮȮ 

x x x x x 

6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅ
ħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

x x x x x 

7,ȮŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

/.,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

x x x x x 

//,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3/ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅȮ1,3/ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

    x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 10 10 10 11 12 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' /+3 /+3 /+3 /+3 /+3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ 8 6 6 7 /. 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

/,ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

/,/ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
1'ȮȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬŇĽŇĨȮěŅĔıķĨŇĔĶĶĴĔŅĶŐĽħĚŀŀĔȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭ
ĔŅĶĨŀĭėŜŅĩŅĴȮĔŅĶĪŜŅĔŇěĔĶĶĴŒĬĝńŘĬŏĶňĵĬȮŐĸŃįĸĔŅĶĽŀĭ 

2'ȮȮĴňĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĬĕŀĚŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬȮŐĸŃ 
ȮȮŒľƟĕƟŀŏĽĬŀŐĬŃŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ 

/,0ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔĮĸŅĵĳŅėĔŅĶĻŉĔļŅěŅĔĬŇĽŇĨȮŐĸŃĽĶŋĮőħĵ

ĽŜŅĬńĔĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬįĸȮ 
 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

2,1ȮĔŅĶĮĶŃŏĴŇĬěŅĔĬŇĽŇĨŐĸŃĻŇļĵƢŏĔƞŅ 
1'ȮȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮőħĵĬŇĽŇĨĝńŘĬĮƖĪňŗȮ4ȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮ 
ȮĔƞŀĬěĭĔŅĶĻŉĔļŅȮŒĬĶŌĮĕŀĚŐĭĭĽŀĭĩŅĴ 

2'ȮȮĽŜŅľĶńĭĻŇļĵƢŏĔƞŅěŃĮĶŃŏĴŇĬőħĵŒĝƟŐĭĭĽŀĭĩŅĴľĶŊŀŀŅěěŃěńħĮĶŃĝŋĴĻŇļĵƢŏĔƞŅ 
ȮȮȮȮȮĨŅĴőŀĔŅĽĪňŗŏľĴŅŃĽĴ 

2,2ȮĔŅĶĮĶŃŏĴŇĬőħĵįŌƟĪĶĚėŋĦĺŋĥŇľĶŊŀĪňŗĮĶŉĔļŅ 
ħŜŅŏĬŇĬĔŅĶőħĵŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĴŅŒľƟėĺŅĴŏľŖĬľĶŊŀěŅĔĕƟŀĴŌĸŒĬĶŅĵĚŅĬįĸĔŅĶ

ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮľĶŊŀěŅĔĶŅĵĚŅĬĕŀĚĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮ 
 

1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬŒĬȮĕƟŀȮ7 ľĴĺħȮ7 

 

2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
1'ȮȮĴňĔŅĶŐěƟĚįĸĔŅĶĮĶŃŏĴŇĬĕŀĚĬŇĽŇĨŒľƟŀŅěŅĶĵƢĮĶŃěŜŅĺŇĝŅĶńĭĪĶŅĭȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĮĶŃěŜŅĺŇĝŅ 
ŒľƟėĺŅĴŏľŖĬĕŀĚĔŅĶĮĶŃŏĴŇĬȮŐĸŃŏĽĬŀŐįĬĔŅĶĮĶńĭĮĶŋĚȮ&ĩƟŅĴň'Ȯ 

2'ȮȮĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶěŅĔĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮ&ĴėŀȮ7'Ȯ 
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3'ȮȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶ 
ĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ŏŀĔĽŅĶŐĬĭ 
 

ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ/ ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ0 įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
    ŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ1 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟ 
    ĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ2 ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶĨŅĴ 
    ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ3 ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃ 
    ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ĔĶĦňľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ' 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ4 įĸĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ5 ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮŏĶŊŗŀĚȮĔŅĶĻŉĔļŅĶŃħńĭ 
    ĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0337ȮŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴ 

 
 



 +Ȯ66Ȯ+ 

ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ/ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 
/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ       30 ľĬƞĺĵĔŇĨ 

89510064 ĳŌĴŇĭŌĶıŅ 
Wisdom of BUU 
 

3&2+2+5' 

ĶŅĔŏľĚƟŅĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬĳŅėĨŃĺńĬŀŀĔĕŀĚĮĶŃŏĪĻœĪĵ
ėƞŅĬŇĵĴĕŀĚĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮėĺŅĴŏĮƦĬĬŇĽŇĨĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮĶńĔļƢĪŃŏĸȮĔŅĶĽĶƟŅĚȮĔŅĶĴňĽƞĺĬĶƞĺĴȮŐĸŃ
ĔŅĶĽŊĭĽŅĬěŅĔĶŋƞĬĽŌƞĶŋƞĬȮŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ&ŀňŀňĞň'ȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

Root of Burapha University &BUU'; local wisdom of Eastern Thailand; BUU 
core values, being BUU student; marine conservation; contributing, participating, and 
conveying from generation+to+generation; Eastern Economic Corridor &EEC'; Sustainable 
Development Goals &SDGs' 

 
89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 

Philosophy of Sufficiency Economy  
 

2&1+2+3' 

ľĸńĔĔŅĶȮŐĬĺėŇħĕŀĚėĺŅĴıŀŏıňĵĚȮĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬĨŅĴŐĬĺĪŅĚľĸńĔĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚȮőėĶĚĔŅĶĨŅĴŐĬĺıĶŃĶŅĝħŅĶŇȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĽńĚėĴ 

Sufficiency principles and concepts; sustainable development based on the 
philosophy of sufficiency economy; royal+initiated projects, implementation ofȮsufficiency 
economy principle in daily life; change literacy in society 

 
89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮ 

Food for Health 
 

0&/+0+1' 

ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮŀŅľŅĶĮƚŀĚĔńĬőĶėȮ
ŀŅľŅĶŐĮĶĶŌĮȮįĸŇĨĳńĦĤƢŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮėĺŅĴĮĸŀħĳńĵħƟŅĬŀŅľŅĶŐĸŃĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėȮ 

Basic knowledge of food and Nutrition, food for health, food for disease 
prevention, processed food, food product for health, food safety and consumer production 

 
89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅıȮ 

Love, Sex and Health 
 

0&/+0+1' 

ĽĩŅĬĔŅĶĦƢŐĸŃıńĥĬŅĔŅĶĪŅĚŏıĻȮėĺŅĴĶńĔŐĸŃĔŅĶěńħĔŅĶėĺŅĴĶńĔȮĪńĔļŃĔŅĶĮĢŇŏĽīȮ
ŒĬŏĶŊŗŀĚŏıĻȮĪńĻĬėĨŇėĺŅĴŏĝŊŗŀŐĸŃĺńĥĬīĶĶĴĪŅĚŏıĻȮėĺŅĴľĸŅĔľĸŅĵĪŅĚŏıĻȮĔŅĶĺŅĚŐįĬĝňĺŇĨĶńĔŐĸŃ
ĔŅĶĮƚŀĚĔńĬőĶėĨŇħĨƞŀĪŅĚŏıĻĽńĴıńĬīƢȮėĺŅĴĶŀĭĶŌƟħƟŅĬĽŋĕĳŅıȮ 



 +Ȯ67Ȯ+ 

Situation and sexual development; love and love management; refusal skills 
in sexual issue; attitude, believe, and culture of sex; sexual diversity; love life planning; 
sexual transmitted+diseases prevention; health literacy 

 
89520064 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮ 

Citizenship and Responsibility towards Society of  
Thailand, ASEAN, and the World 
 

0&/+0+1' 

ĮĸŌĔěŇĨĽŜŅĬŉĔȮĭĪĭŅĪȮŐĸŃľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭĕŀĚĔŅĶŏĮƦĬĽĴŅĝŇĔĪňŗħňĕŀĚĽńĚėĴŒĬ
ģŅĬŃȮıĸŏĴŊŀĚĕŀĚœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔȮĔĶĦňĻŉĔļŅȮĔŅĶĶńĭĶŌƟĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĮĶŃŏħŖĬĪňŗĪƟŅĪŅĵ
ĔĶŀĭėĺŅĴŏĝŊŗŀŏħŇĴŏĮƕħőĸĔĪńĻĬƢĪňŗĔĺƟŅĚĕŉŘĬȮ 

Raising awareness; roles, and responsibilities as Thai, ASEAN, and the world 
citizen; case study; recognition of the challenging paradigms shift; open broader world 
outlook 

 
89520164 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭȮ 

Lateral Thinking Skill Development 
 

0&/+0+1' 

ėĺŅĴľĴŅĵȮėĺŅĴŏĮƦĬĴŅȮėĺŅĴĽŜŅėńĠȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶėŇħĬŀĔ
ĔĶŀĭȮĔŅĶıńĥĬŅĔŅĶėŇħĬŀĔĔĶŀĭŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏĪėĬŇėĔŅĶėŇħĬŀĔĔĶŀĭĕńŘĬıŊŘĬģŅĬȮĕńŘĬĔƟŅĺľĬƟŅȮŐĸŃ
ĕńŘĬĶŀĭĶŌƟȮĔŅĶĽĶƟŅĚįĸĚŅĬĔŅĶėŇħĬŀĔĔĶŀĭȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽĶƟŅĚįĸĚŅĬĔŅĶėŇħĬŀĔĔĶŀĭȮ
ĚŅĬĺŇěńĵŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅĔŅĶėŇħĬŀĔĔĶŀĭȮĔŅĶĽĶƟŅĚĪňĴŏıŊŗŀĔŅĶėŇħĬŀĔĔĶŀĭȮĔŅĶėŇħĬŀĔĔĶŀĭŒĬĔŅĶ
ŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬĔŅĶĬŜŅŏĽĬŀĚŅĬȮ 

Definition, background, importance, principles, concept and types of lateral 
thinking; systematic lateral thinking development; basic, advanced and skillful lateral 
thinking techniques; product development from lateral thinking; information technology 
for lateral thinking product development; research on lateral thinking development; team 
formation for lateral thinking; lateral thinking product for problem solving in daily life; 
presentation 

 
89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ 

English for Communication 
 

1&0+0+3' 

İƗĔĪńĔļŃȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļȮĻńıĪƢŐĸŃőėĶĚĽĶƟŅĚĳŅļŅȮĔĸĵŋĪīƢŒĬĔŅĶ
ŏĶňĵĬĳŅļŅŀńĚĔķļȮŏĶňĵĬĶŌƟĺńĥĬīĶĶĴőĸĔȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 

Practicing skills in listening, speaking, reading, and writing English; vocabulary 
and language structure; English language learning strategies; global culture; communication 
in daily life 

 



 +Ȯ7.Ȯ+ 

89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚȮ 
Experiential English 
 

1&0+0+3' 

İƗĔĪńĔļŃĳŅļŅŀńĚĔķļįƞŅĬĔŇěĔĶĶĴȮİƗĔĔĸĺŇīňĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļȮĪńĔļŃĔŅĶėŇħŏĝŇĚ
ĺŇıŅĔļƢŐĸŃŀĳŇĮĶŅĵȮŏĶňĵĬĶŌƟıľŋĺńĥĬīĶĶĴȮ 

Practicing English language skills through activities; practicing English 
language learning strategies; critical thinking skills and discussion in multi+cultural contexts 

 
89520864 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵȮ 

Thai Language Skills for Careers in Contemporary Society 
 

0&/+0+1' 

ĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĮĶŃĔŀĭŀŅĝňıȮĔŅĶĲƤĚŐĸŃěħĭńĬĪŉĔĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ
ĔŅĶĽĬĪĬŅŏĝŇĚīŋĶĔŇěȮĔŅĶŏĕňĵĬőĨƟĨŀĭĪŅĚŀňŏĴĸƢȮĔŅĶŏĕňĵĬőėĶĚĔŅĶŐĸŃŏŀĔĽŅĶŏĝŇĚľĸńĔĔŅĶȮĔŅĶŀŀĔŐĭĭ
ŐĭĭĽŀĭĩŅĴȮŐĸŃĔŅĶŏĕňĵĬŒĭĽĴńėĶŀŀĬœĸĬƢȮ 

Thai language skills for careers; listening and note+taking for meetings; 
business conversations; e+mail correspondence; projects and conceptual framework 
writing; questionnaire design; online job applications writing 

 
89530064 őŀĔŅĽŐĸŃėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨȮ  

Opportunities and Challenges for Future Careers 
 

0&0+.+2' 

ĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃ
ŀŋĨĽŅľĔĶĶĴĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěȮőĴŏħĸĔŅĶĭŌĶĦŅĔŅĶŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
ŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮĪńĔļŃŐĶĚĚŅĬĪňŗěŜŅŏĮƦĬŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴ
ŏĮƚŅľĴŅĵȮĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃĨĬŏŀĚȮĨĸŅħŐĶĚĚŅĬŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮ 

Thailand 4,0 policy; Eastern Economic Corridor, potential core technologies 
and industry clusters driving economic growth; integrated economic model towards 
sustainable development, bioeconomy, circular economy and green economy; workforce 
skills required for targeted industry clusters; self+competency assessment; labor market in 
Eastern Economic Corridor 

 
89539864 ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňȮ 3&0+0+9' 
 Transforming Thailand through Innovation and Technology 

 

ĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĶŃĭĭĬŇŏĺĻ
ĬĺńĨĔĶĶĴĕŀĚĮĶŃŏĪĻœĪĵȮĔŅĶĮĶŃĔŀĭĔŅĶĪňŗĕńĭŏėĸŊŗŀĬőħĵĬĺńĨĔĶĶĴȮĸŌĔėƟŅŐĸŃĔŅĶĕŅĵȮŐįĬĳŅıėŋĦėƞŅ
ĪňŗĽƞĚĴŀĭȮėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃĔŅĶĽĶƟŅĚĪňĴȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮŐĸŃĔŅĶıńĥĬŅĪńĔļŃĔŅĶĬŜŅŏĽĬŀĚŅĬŏĝŇĚ
īŋĶĔŇěȮ 



 +Ȯ7/Ȯ+ 

National economic and social development through innovation and 
technology, ThailandŲs innovation ecosystems; innovation+driven entrepreneurship, 
customers and sales, value proposition canvas, leadership and team building, intellectual 
property and business pitching skill training 

 
89530164 ĪńĔļŃħŇěŇĪńĸȮ 

Digital Skill 
 

2&2+0+4' 

ĔŅĶĽĶƟŅĚŐĸŃĔŅĶŏįĵŐıĶƞĺŇħňőŀȮĶŌĮĳŅıȮŏıĸĚȮĕƟŀėĺŅĴȮŐĸŃĕƞŅĺĽŅĶįƞŅĬĝƞŀĚĪŅĚŀŀĬœĸĬƢȮ
ĔŅĶĬŜŅŏĪėőĬőĸĵňħŇěŇĪńĸœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮīŋĶĔŇěȮŐĸŃĽńĚėĴȮŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞȮ 

Creation and dissemination of online+videos, images, music, messages, and 
news; digital application in daily life, business and society; emerging technologies 

 
89531764 ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ21  

Marketing for Entrepreneurship in the 21st Century 
 

2&2+0+4' 

ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĨĸŅħĨƞŀīŋĶĔŇěȮĔĶŃĭĺĬĔŅĶĪŅĚĔŅĶĨĸŅħȮ
ĽĳŅıŐĺħĸƟŀĴĪŅĚĔŅĶĨĸŅħȮĮĶŃĽĴĪŅĚĔŅĶĨĸŅħȮ+ȮįĸŇĨĳńĦĤƢȮĔŅĶĔŜŅľĬħĶŅėŅȮĔŅĶěńħěŜŅľĬƞŅĵȮĔŅĶ
ĽƞĚŏĽĶŇĴĔŅĶĨĸŅħȮ+ȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬȮĔŅĶĨĸŅħĶŃħńĭőĸĔȮěĶŇĵīĶĶĴĪŅĚĔŅĶĨĸŅħȮ
ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĔŅĶĨĸŅħȮ2,.Ȯ 

Meaning and importance of marketing to businesses; process of marketing; 
marketing environment; marketing mix +Ȯproduct, price, channel and promotion +Ȯcreating 
a competitive advantage; global marketing and business ethics; social responsibility; 
marketing 4,0 
 
0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅ      92 ľĬƞĺĵĔŇĨ 
 2,1'ȮĺŇĝŅŐĔĬ       02 ľĬƞĺĵĔŇĨ 
30211364 ŐėĸėŌĸńĽ 

Calculus 
 

3&3+0+6' 

ĲƤĚĔƢĝńĬŐĸŃĔĶŅĲĕŀĚĲƤĚĔƢĝńĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮĔŅĶľŅŀĬŋıńĬīƢĕŀĚ
ĲƤĚĔƢĝńĬıňĝėĦŇĨŐĸŃĲƤĚĔƢĝńĬŀħŇĽńĵȮĔŅĶĮĶŃĵŋĔĨƢĕŀĚŀĬŋıńĬīƢȮĽĴĔŅĶĕŀĚŏĽƟĬĽńĴįńĽŐĸŃŏĽƟĬĨńŘĚĜŅĔȮėƞŅŏĝŇĚ
ŀĬŋıńĬīƢȮŀńĨĶŅĽńĴıńĪīƢȮĔŅĶľŅėƞŅĽŌĚĽŋħ+ĨŗŜŅĽŋħŐĸŃĔŅĶĪħĽŀĭȮőěĪĵƢĮƤĠľŅėƞŅĽŌĚĽŋħ+ĨŗŜŅĽŋħȮŀŇĬĪŇĔĶńĸœĴƞ
ěŜŅĔńħŏĕĨŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŏĪėĬŇėĔŅĶŀŇĬĪŇŏĔĶĨȮĔŅĶŀŇĬĪŇŏĔĶĨĪňĸŃĽƞĺĬȮŐĸŃĔŅĶŀŇĬĪŇŏĔĶĨőħĵĪŜŅŏĮƦĬ
ŏĻļĽƞĺĬĵƞŀĵȮŀŇĬĪŇĔĶńĸěŜŅĔńħŏĕĨȮŀŇĬĪŇĔĶńĸœĴƞĨĶĚŐĭĭȮĔŅĶĮĶŃĵŋĔĨƢĕŀĚŀŇĬĪŇĔĶńĸěŜŅĔńħŏĕĨȮĔŅĶľŅıŊŘĬ
ĮĶŇĴŅĨĶȮėĺŅĴĵŅĺĕŀĚĽƞĺĬőėƟĚȮıŊŘĬĪňŗįŇĺ 

Functions and graphs of functions; limit and continuity of functions; 
derivatives of algebraic and transcendental functions; applications of derivatives; equations 
of tangents and normals, related rates, minimum and maximum values, maximum+



 +Ȯ70Ȯ+ 

minimum and optimization problems; indefinite integrals and application; techniques of 
integrations; integration by substitution, integration by parts, integration by partial fractions; 
definite integrals and applications; areas, volume, arc length of curves; improper integrals 

 
30310164 ŏėĴň 

Chemistry 
 

3&3+0+6' 

őėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃĨŅĶŅĚīŅĨŋȮıńĬīŃŏėĴňȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮĽĴħŋĸŏėĴňȮĔĶħ+ŏĭĽȮ
ĔƠŅĞȮĕŀĚŏľĸĺŐĸŃĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮ 

Atomic structure and periodic table of element; chemical bonds; 
stoichiometry; chemical equilibrium; acid+base; gas; liquid and solution; solid 

 
30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň 

Chemistry Laboratory 
ĭŋĶıĺŇĝŅȮ8Ȯ1.1/.164ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ1.1/.164 
Prerequisite&s'Ȯor co+requisite&s'Ȯ8Ȯ1.1/.164 
 

1&0+3+1' 

ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶıńĥĬŅĪńĔļŃĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮœħƟŐĔƞȮ
ĔŅĶŒĝƟŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĪėĬŇėĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĔĶŅĲȮ
ėĺŅĴľĬŅŐĬƞĬĕŀĚĽŅĶĸŃĸŅĵȮĔŅĶĽńĚŏĔĨĮĢŇĔŇĶŇĵŅŏėĴňȮĔġĕŀĚĔƠŅĞȮĔŅĶœĪŏĪĶĨĔĶħŏĭĽȮĽĴħŋĸŏėĴňȮ
ĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢ 

Fundamental chemistry laboratories which are necessary to improve the 
scientific skill in practice such as practice of using common laboratory equipment and 
instruments, laboratory techniques, graphical analysis, density of solutions, observing the 
chemical reactions, gas laws, acid+base titration, chemical equilibrium, buffer solutions 

 
30610064 ĝňĺĺŇĪĵŅĪńŗĺœĮ 

General Biology 
 

3&3+0+6' 
 

ľĸńĔĝňĺĺŇĪĵŅıŊŘĬģŅĬȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŅĶŏėĴňĕŀĚĝňĺŇĨȮĔŅĶěńħĶŃŏĭňĵĭȮ
őėĶĚĽĶƟŅĚȮŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢȮĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮĔŅĶĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚȮėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĔŅĶěńħľĴĺħľĴŌƞĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚıŊĝŐĸŃĽńĨĺƢȮĺŇĺńĥĬŅĔŅĶȮ
ĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴ 

Principles of biology, scientific process, chemical basis of life, cell 
organization, cell structure and function, genetics, cellular respiration, photosynthesis, 
biodiversity, classification, structure and function of plants and animals, evolution, ecology 
and behavior 

 
 



 +Ȯ71Ȯ+ 

30610164 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ 
General BiologyȮLaboratory 
ĭŋĶıĺŇĝŅȮ8Ȯ1.6/.064ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ1.6/.064 
Prerequisite&s'Ȯor co+requisite&s'Ȯ8Ȯ1.6/.064 
 

1&0+3+1' 

ıŊŘĬģŅĬĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢȮĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮ
ŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚŐĸŃĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮĽĶňĶĺŇĪĵŅȮĔŅĶěńħľĴĺħľĴŌƞĕŀĚ
ĽŇŗĚĴňĝňĺŇĨŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĺŇĺńĥĬŅĔŅĶȮĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴ 

Basics on microscope, cell structure, cell division, genetic traits, plant tissue, 
photosynthesis and cellular respiration, animal tissue, physiology, classification and 
biodiversity, evolution, ecology and behavior 

 
30810064 ĲƕĽŇĔĽƢĪńŗĺœĮ 

General Physics 
 

3&3+0+6' 

ŏĺĔŏĨŀĶƢȮěĸĬĻŅĽĨĶƢȮŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬȮıĸńĚĚŅĬŐĸŃĔŜŅĸńĚȮĔŅĶĽńŗĬȮėĸŊŗĬĔĸȮ
ĽĴĭńĨŇĕŀĚĽĽŅĶȮĔĸĻŅĽĨĶƢĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮĺĚěĶœĲĲƚŅŏĭňŘŀĚĨƟĬȮėĸŊŗĬ
ŐĴƞŏľĸŖĔœĲĲƚŅȮŐĽĚȮĲƕĽŇĔĽƢĵŋėŒľĴƞȮĬŇĺŏėĸňĵĶƢĲƕĽŇĔĽƢ 

Vectors, kinetics, force and motions, work, energy and power, vibration, 
mechanical waves, properties of matter, fluid mechanics, thermodynamics, electricity and 
magnetics, basic electrical circuits, electromagnetic waves, optics, modern physics, nuclear 
physics 

 
30810164 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 

General PhysicsȮLaboratory 
ĭŋĶıĺŇĝŅȮ8Ȯ30810064ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30810064 
Prerequisite&s'Ȯor co+requisite&s'Ȯ8Ȯ30810064 
 

1&0+3+1' 

ĔŅĶĺńħĮĶŇĴŅĦĪŅĚĲƕĽŇĔĽƢȮěĸĬĻŅĽĨĶƢȮŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬŐĸŃıĸńĚĚŅĬȮĔĸĻŅĽĨĶƢ
ĕŀĚœľĸȮĔŅĶĽńŗĬȮėĸŊŗĬĔĸȮŀŋĦľĳŌĴŇŐĸŃėĺŅĴĶƟŀĬȮĽĴĭńĨŇŏĝŇĚėĺŅĴĶƟŀĬĕŀĚĽĽŅĶȮŀŋĦľıĸĻŅĽĨĶƢȮĺĚěĶœĲĲƚŅȮ
œĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮŐĽĚ 

Measurement of physics quantities, kinetics, force and motion, work and 
energy, fluid mechanics, vibrations, mechanical waves, temperature and heat, thermal 
properties of matter, thermodynamics, electrical circuits, electricity and magnetics, optics 

 
 
 
 
 



 +Ȯ72Ȯ+ 

31220164 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
Elementary Statistics for Science 
 

3&3+0+6' 

ĕƟŀĴŌĸȮĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸŐĸŃĔŅĶŐĮĸįĸȮėĺŅĴĬƞŅěŃŏĮƦĬȮĨńĺŐĮĶĽŋƞĴŐĸŃĔŅĶŐěĔŐěĚ
ėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĮĶŃĴŅĦėƞŅŐĸŃĔŅĶĪħĽŀĭĽĴĴŋĨŇģŅĬĽŜŅľĶńĭĔńĭıŅĶŅĴŇŏĨŀĶƢĕŀĚĮĶŃĝŅĔĶľĬŉŗĚĔĸŋƞĴ
ŐĸŃĮĶŃĝŅĔĶĽŀĚĔĸŋƞĴȮĔŅĶĪħĽŀĭœėĔŜŅĸńĚĽŀĚ 

Data, data presentations and interpretations, elementary probability, 
random variables and probability distributions, estimation and hypothesis testing for 
parameter of one and two populations, chi+square tests 

 
30313064 ŏėĴňĲƕĽŇĔńĸȮ/ 

Physical Chemistry I 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.164Ȯ 
Prerequisite&s'8Ȯ1.1/.164 
 

1&1+.+4' 

ĽĴĭńĨŇĴľĳŅėĕŀĚŐĔƠĽȮȮĔġĪŅĚŀŋĦľıĸĻŅĽĨĶƢȮȮŀŋĦľıĸĻŅĽĨĶƢŏėĴňȮȮĽĴħŋĸŏėĴňȮĽĴħŋĸȮȮ
ĺńĢĳŅėŐĸŃŐįĬĳŅıĺńĢĳŅėĕŀĚĽŅĶĭĶŇĽŋĪīŇśȮĽŅĶĸŃĸŅĵȮĽŅĶįĽĴȮȮ 

K_apmqamngaȮnpmncprgcqȮmdȮe_qcq9Ȯj_uqȮmdȮrfcpkmbwl_kga9Ȯafckga_jȮ
rfcpkmbwl_kgaq9Ȯafckga_jȮcosgjg`pgsk9Ȯnf_qcȮcosgjg`pg_Ȯ_lbȮnf_qcȮbg_ep_kqȮmdȮnspcȮ
qs`qr_lacq*Ȯqmjsrgmlq*Ȯkgvrspcq 

 
30322264 ŏėĴňŀŇĬĪĶňĵƢȮ/ 

Organic Chemistry I 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.164Ȯ 
Prerequisite&s'8Ȯ1.1/.164 
 

3&3+0+6' 

őėĶĚĽĶƟŅĚȮĔŅĶŏĔŇħıńĬīŃȮĔŅĶěŜŅŐĬĔĝĬŇħŐĸŃľĴŌƞĲƤĚĔƢĝńĬĕŀĚĽŅĶŀŇĬĪĶňĵƢȮĝĬŇħĕŀĚ
ĮĢŇĔŇĶŇĵŅŒĬŏėĴňŀŇĬĪĶňĵƢȮĔŅĶŏĶňĵĔĝŊŗŀȮĽŏĨŀĶŇőŀŏėĴňȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĮĢŇĔŇĶŇĵŅŏėĴňȮĽŏĮĔőĪĶĽőĔĮƖĕńŘĬ
ıŊŘĬģŅĬĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮŐŀĸŏėĬȮŐŀĸėňĬȮŐŀĸœėĬƢȮŀŃőĶĴŅĨŇĔ 

Structures* chemical bonding*Ȯclassification* and functional groups of organic 
compounds; types of organic reaction* nomenclature*Ȯ`_qgaȮstereochemistry* physical 
properties* chemical reactions9 spectroscopy of hydrocarbons, alkane, alkene, alkyne* 
aromatic 
 
  



 +Ȯ73Ȯ+ 

 2,2'ȮĺŇĝŅŏŀĔ       46 ľĬƞĺĵĔŇĨ 
  2,2,1'ȮĺŇĝŅŏŀĔĭńĚėńĭ     15 ľĬƞĺĵĔŇĨ 

30315064 ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.164Ȯ 
Prerequisite&s'8Ȯ1.1/.164 
 

4&3+3+6' 

ľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚȮĔŅĶěńħĔŅĶĕƟŀĴŌĸ
ěŅĔĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮœħƟŐĔƞȮĔŅĶœĪŏĪĶĨĔĶħ+ŏĭĽȮĔŅĶ
œĪŏĪĶĨŐĭĭĨĔĨŃĔŀĬȮĔŅĶœĪŏĪĶĨŐĭĭĶňħŀĔĞƢȮŐĸŃĔŅĶœĪŏĪĶĨŐĭĭĔŅĶŏĔŇħĽŅĶŏĝŇĚĞƟŀĬȮĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňŏĝŇĚĮĶŇĴŅĦ 

@_qgaȮnpglagnjcqȮ_lbȮkcrfmbqȮmdȮafckga_jȮ_l_jwqis; sampling; treatment of 
analytical data; gravimetric analysis; volumetric analysis such asȮ_agb+̀ _qc*Ȯnpcagngr_rgml*Ȯ
pcbmv*Ȯ_lbȮamknjcv_rgmlȮrgrp_rgmlq9Ȯnp_argaes gltmjtgleȮos_lrgr_rgtcȮafckga_jȮ_l_jwqgq 

 
30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ 

Open up New Experiences of Chemistry in  
Eastern Economic Corridor 
 

1&0+3+1' 

ĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚŏėĴňœĮĮĶŃĵŋĔĨƢŒĝƟŒĬħƟŅĬĨƞŅĚȮŕȮĔŅĶĻŉĔļŅħŌĚŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ
ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔ 

Applications mdȮafckgqrpwȮglȮt_pgmsqȮƱcjbq;ȮƱcjbȮrpgnqȮrmȮglbsqrpg_jȮqcarmpq*Ȯ
pcqc_pafȮglqrgrsrcqȮ_lbȮpcj_rcbȮmpe_lgx_rgmlȮin Eastern Economic Corridor 

 
30316164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃėĺŅĴĮĸŀħĳńĵ 

Hazardous Chemical Management and Safety 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.164Ȯ 
Prerequisite&s'8Ȯ1.1/.164 
 

2&2+0+4' 

ėĺŅĴĮĸŀħĳńĵŏĔňŗĵĺĔńĭĽŅĶŏėĴňȮĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃĔġľĴŅĵȮŀŋĮĔĶĦƢĮƚŀĚĔńĬ
ĽŅĶŏėĴňȮėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶŏėĴňȮĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵěŅĔĽŅĶŏėĴňȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚ 

Afckga_jȮq_dcrw,Ȯq_dcrwȮqr_lb_pbqȮ_lbȮj_uq*Ȯafckga_jȮnpmrcargtcȮcosgnkclr*Ȯ
chemical toxicity, k_l_eckclrȮmdȮafckga_jqȮ_lbȮu_qrcq, risk assessment 

 
30322364 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ/ 

Organic Chemistry Laboratory I 
ĭŋĶıĺŇĝŅ8Ȯ30322264ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30322264 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30322264 
 

/&.+1+/' 



 +Ȯ74Ȯ+ 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚŏėĴňŀŇĬĪĶňĵƢȮŏĪėĬŇėĔŅĶĪŜŅŒľƟ
ĽŅĶĭĶŇĽŋĪīŇśȮĔŅĶĨĔįĸŉĔȮĔŅĶĔĸńŗĬȮĔŅĶĽĔńħŐĸŃĔŅĶŐĵĔĪŅĚőėĶĴŅőĪĶĔĶŅĲƖȮĽŏĨŀĶŇőŀŏėĴňȮĔŅĶĪħĽŀĭ
ĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢ 

Laboratory safety; organic chemical information technology; purification 
techniques; crystallization, distillation, extraction and isolation of chromatography; 
stereochemistry; physical properties and chemical reactions testing of organic compounds 

 
30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0 

Organic Chemistry II 
ĭŋĶıĺŇĝŅ8Ȯ30322264 
Prerequisite&s'8Ȯ30322264 
 

1&1+.+4' 

ĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃĽŏĮĔőĪĶĽőĔĮƖĕńŘĬıŊŘĬģŅĬĕŀĚľĴŌƞĲƤĚĔƢĝńĬ
ĽŅĶŀŇĬĪĶňĵƢȮŀńĸėŇĸŏŁœĸħƢȮŐŀĸĔŀŁŀĸƢȮĲƖĬŀĸȮŀňŏĪŀĶƢȮŀňıŀĔœĞħƢȮŏŀĴňĬȮŐŀĸħňœŁħƢȮėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇ
ĔŐĸŃŀĬŋıńĬīƢ 

Physical properties* chemical reactions* and ̀ _qgaȮspectroscopy of organic 
functional groups, alkyl halide, alcohol, phenol, ether, epoxide, amine, aldehyde, ketone, 
carboxylic acid and its derivatives 

 
30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 

Organic Chemistry Laboratory II 
ĭŋĶıĺŇĝŅ8Ȯ30322464ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30322464 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30322464 
 

/&.+1+/' 

ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮĵŅȮĽňĵƟŀĴŐĸŃĽŅĶĔńĬŐħħȮőħĵĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňȮĔŅĶĽĔńħŐĸŃ
ŐĵĔĽŅĶŀŇĬĪĶňĵƢěŅĔīĶĶĴĝŅĨŇȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽƞĺĬĽĔńħľĵŅĭĪňŗœħƟěŅĔįĸŇĨĳńĦĤƢ
īĶĶĴĝŅĨŇ 

Synthesis of organic compounds, medicine, dye*Ȯand sunscreen by chemical 
reactions9Ȯcvrp_argmlȮ_lbȮseparation of organic compounds from natural products; chemical 
constituents analysis of the crude extracts from natural products 

 
30323264 ŏėĴňĲƕĽŇĔńĸȮ0 

Physical Chemistry II 
ĭŋĶıĺŇĝŅ8Ȯ303/./64Ȯ 
Prerequisite&s'8Ȯ303/./64 
 

1&1+.+4' 

ěĸĬĻŅĽĨĶƢŏėĴňȮŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĮƤěěńĵĪňŗĴňįĸĨƞŀŀńĨĶŅȮĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅ
ŏėĴňȮľĸńĔĔŅĶĪŅĚĪķļġňėĺŀĬĨńĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĶŃĭĭŀĵƞŅĚĚƞŅĵȮŏĝƞĬȮŀĬŋĳŅėŒĬĔĸƞŀĚȮĨńĺĽńŗĬŁŅĶƢ
ĴŀĬŇĔŐĸŃĽŏĮĔőĪĶĽőĔĮƖĔŅĶĽńŗĬȮĨńĺľĴŋĬŏĔĶŖĚŐĸŃĽŏĮĔőĪĶĽőĔĮƖĔŅĶľĴŋĬȮŀŃĨŀĴœŁőħĶŏěĬ 



 +Ȯ75Ȯ+ 

Afckga_jȮiglcrgaq,Ȯp_rcqȮmdȮafckga_jȮpc_argmlȮ_lbȮd_armpqȮrmȮp_rc,Ȯ
kcaf_lgqkqȮmdȮafckga_jȮpc_argmlq; principles of quantum theory and applications for 
simple systems such asȮn_prgajcȮglȮ_Ȯ`mv*Ȯf_pkmlgaȮmqagjj_rmpȮ_lbȮtg`p_rgml_jȮqncarpmqamnw*Ȯ
pgegbȮpmrmpȮ_lbȮpmr_rgml_jȮqncarpmqamnw*ȮfwbpmeclȮ_rmk 

 
30324164 ŏėĴňŀĬŇĬĪĶňĵƢȮ/ 

Inorganic Chemistry I 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.164Ȯ 
Prerequisite&s'8Ȯ1.1/.164 
 

1&1+.+4' 

ĽńĠĸńĔļĦƢŏĪŀĴȮĪķļġňıńĬīŃȮĽĴĴŅĨĶŐĸŃıŀĵĪƢĔĶŋƠĮȮĪķļġňĔĸŋƞĴȮőėĶĚĽĶƟŅĚįĸŉĔȮĺńĽħŋ 
ŀĬŇĬĪĶňĵƢȮŏėĴňĕŀĚĔĶħŐĸŃŏĭĽ 

RcpkȮqwk`mj*Ȯ`mlbȮrfcmpw*ȮqwkkcrpwȮ_lbȮnmglrȮepmsn*ȮepmsnȮrfcmpw*Ȯ
apwqr_jȮqrpsarspc*Ȯglmpe_lgaȮk_rcpg_jq*ȮafckgqrpwȮmdȮaagb and ̀ _qc 

 
30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ0 

Inorganic Chemistry II 
ĭŋĶıĺŇĝŅ8Ȯ30324164 
Prerequisite&s'8Ȯ30324164 
 

1&1+.+4' 

ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮĽĴĭńĨŇĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮĽŏĮĔőĪĶĽőĔĮƖ
ŏĝŇĚŀŇŏĸŖĔĨĶŀĬĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬ 

AfckgqrpwȮmdȮammpbgl_rgmlȮamknmslb*Ȯproperties of ammpbgl_rgmlȮ
amknmslb,ȮcjcarpmlgaȮqncarpmqamnwȮmdȮammpbgl_rgmlȮamknmslb*Ȯpc_argmlȮkcaf_lgqkȮmdȮ
ammpbgl_rgmlȮamknmslb*Ȯ_nnjga_rgmlȮmdȮammpbgl_rgmlȮamknmslb 

 
30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ 

Qualitative Inorganic Analysis Laboratory 
ĭŋĶıĺŇĝŅ8Ȯ1.1/.264ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ1.1/.264 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ1.1/.264 
 

/&.+1+/' 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚėŋĦĳŅıĕŀĚŐėĪœŀŀŀĬŐĸŃŐŀĬœŀŀŀĬĕŀĚīŅĨŋľĴŌƞĨƞŅĚȮŕȮ 
Qualitative analysis for cations and anionsȮof elemental groups 
 

30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ  
Instrumental Analysis 
ĭŋĶıĺŇĝŅ8Ȯ30315064ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30315064 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30315064 
 

4&3+3+6' 



 +Ȯ76Ȯ+ 

ŐĬĺėŇħȮľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňŏĝŇĚŏėĶŊŗŀĚĴŊŀȮȮ
œħƟŐĔƞȮŏĪėĬŇėĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮŏĪėĬŇėĪŅĚŏėĴňŏĝŇĚœĲĲƚŅȮŏĪėĬŇėĪŅĚőėĶĴŅőĪĔĶŅĲƖȮĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňŏĝŇĚŏėĶŊŗŀĚĴŊŀ 

Amlacnrq, basic principles, and applicationsȮof glqrpskclr_jȮrcaflgoscqȮdmpȮ
afckga_jȮ_l_jwqgs such asȮqncarpmqamngaȮrcaflgoscq,Ȯcjcarpmafckga_jȮrcaflgoscq9Ȯ
afpmk_rmep_nfgaȮrcaflgoscq9Ȯnp_argacqȮglȮglqrpskclr_jȮrcaflgoscqȮdmpȮafckga_jȮ_l_jwqgq 

 
30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ 

Exploration of Applied Chemistry 
 

3&3+0+6' 

ėĺŅĴŏĕƟŅŒěŏĭŊŘŀĚĨƟĬŒĬĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚŏėĴňœĮĮĶŃĵŋĔĨƢŒĝƟħƟŅĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮŏėĴň
ĝňĺĳŅıȮĮƕőĨĶŏėĴňȮıŀĸŇŏĴŀĶƢȮŀŅľŅĶŐĸŃĵŅȮĽĴŋĬœıĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 

GlrpmbsargmlȮrmȮ_nnjgcbȮafckgqrpw9Ȯ`gmdscj*Ȯ`gmafckga_j*Ȯncrpmafckga_j*Ȯ
nmjwkcp*ȮdmmbȮ_lbȮbpse*Ȯkcbgagl_jȮnj_lrȮ_lbȮamqkcrga*Ȯglrcpl_rgml_jȮqr_lb_pbqȮ
mpe_lgx_rgml 

 
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 

Physical Chemistry Laboratory I 
ĭŋĶıĺŇĝŅ8Ȯ30313064ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30313064 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30313064 
 

/&.+1+/' 

ıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵȮĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵ
ěŅĔĕĺħĭĶĶěŋĳńĦĤƢĪŅĚĔŅĶėƟŅĕŀĚĽŅĶŏėĴňľĶŊŀĶňŏŀŏěĬĨƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĔĶŅĲŐĸŃĲƤĚĔƢĝńĬıŊŘĬģŅĬ
őħĵŒĝƟőĮĶŐĔĶĴœĴőėĶĞŀĲĪƢŏŀĔŏĞĸȮĔŅĶĪħĸŀĚĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĦľıĸĻŅĽĨĶƢŏėĴňȮĽĴħŋĸŏėĴňȮ
ĽĴħŋĸĺńĢĳŅėȮĽĴĭńĨŇėŀĸĸŇŏĔĪňĲȮ 

@_qgaȮj_`mp_rmpwȮq_dcrwȮ_lbȮu_qrcȮk_l_eckclr9ȮqmjsrgmlȮnpcn_p_rgmlȮdpmkȮ
amkkcpag_jȮamlr_glcpq of chemicals or reagents9Ȯb_r_Ȯ_l_jwqgqȮugrfȮep_nfqȮ_lbȮ`_qgaȮ
dslargmlqȮsqgleȮMicrosoftȮCvacj9ȮcvncpgkclrqȮpcj_rcbȮrmȮafckga_jȮrfcpkmbwl_kgaq*Ȯ
afckga_jȮcosgjg`pg_*Ȯnf_qcȮcosgjg`pg_*Ȯamjjge_rgtcȮnpmncprgcq 

 
30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 

Physical Chemistry Laboratory II 
ĭŋĶıĺŇĝŅ8Ȯ30323264ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30323264 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30323264 
 

/&.+1+/' 

ĔŅĶĪħĸŀĚĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěĸĬĻŅĽĨĶƢŏėĴňȮŏėĴňėŜŅĬĺĦȮĔŅĶĺńħŐĸŃĪŜŅĬŅĵĽĴĭńĨŇ
ĪŅĚĔŅĵĳŅıőħĵĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĕńŘĬĽŌĚȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĔĶŅĲŐĸŃĲƤĚĔƢĝńĬĕńŘĬĽŌĚőħĵőĮĶŐĔĶĴ
œĴőėĶĞŀĲĪƢŏŀĔŏĞĸŐĸŃĞŀĲĨƢŐĺĶƢĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 



 +Ȯ77Ȯ+ 

CvncpgkclrqȮpcj_rcbȮrmȮafckga_jȮiglcrgaq*Ȯamknsr_rgml_jȮafckgqrpw*Ȯ
kc_qspckclrȮ_lbȮnpcbgargmlȮmdȮnfwqga_jȮnpmncprgcqȮ`wȮsqgleȮ_bt_lacbȮglqrpskclrq9Ȯb_r_Ȯ
_l_jwqgqȮugrfȮep_nfqȮ_lbȮ_bt_lacbȮdslargmlqȮsqgleȮMicrosoftȮCvacjȮ_lbȮb_r_Ȯ_l_jwqgqȮ
qmdru_pc 

 
30334064 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 

Inorganic Chemistry Laboratory 
ĭŋĶıĺŇĝŅ8Ȯ30324264ȮľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮ30324264 
Prerequisite&s'Ȯor co+requisite&s'8Ȯ30324264 
 

/&.+1+/' 

ĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮĔŅĶľŅĽŌĨĶĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮėƞŅėĚĪňŗ
ėĺŅĴŏĽĩňĵĶȮĽĴĭńĨŇȮŐĴƞŏľĸŖĔŐĸŃĔŅĶħŌħĔĸŊĬŐĽĚĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮėĺŅĴŐĶĚĕŀĚĽĬŅĴĸŇ
ŐĔĬħƢȮĔŅĶĽńĚŏėĶŅŃľƢȮĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮěňőŀŏĴĨĶŇėńĸœŀőĞŏĴŀĶƢȮĸŇĚŏĔěȮœŀőĞŏĴŀĶƢȮěĸĬĻŅĽĨĶƢ
ĕŀĚĮĢŇĔŇĶŇĵŅŀŃŏėĺĝńĬȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋĬŅőĬŀĬŇĬĪĶňĵƢ 

Pc_argmlȮmdȮammpbgl_rgmlȮamknmslb, stoichiometric determination of 
coordination compound by JobŲqȮkcrfmbȮkmjcȮp_rgmȮ_lbȮqjmncȮp_rgmȮkcrfmb*Ȯqr_`gjgrwȮ
amlqr_lrȮmdȮammpbgl_rgmlȮamknjcv, magnetic and uv+tgqȮnpmncprgcq*Ȯjge_lbȮƱcjbȮqrpclerf*Ȯ
qwlrfcqgqȮmdȮammpbgl_rgmlȮamknmslbq9Ȯecmkcrpga_jȮgqmkcpq9Ȯjgli_ecȮgqmkcp9ȮiglcrgaȮqrsbwȮ
mdȮ_os_rgmlȮpc_argml, synthesis and characterization of inorganic nanomaterials 

 
30327/64 ĽńĴĴĬŅŏėĴň 

Chemistry Seminar 
 

1&0+2+1' 

ĔŅĶĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵįĸĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŇĝŅŏėĴňȮ 
Oral presentation and discussion of published research papers in chemistry 
 
31620164 ĝňĺŏėĴňĪńŗĺœĮ 

General Biochemistry 
 

3&3+0+6' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĝňĺŏėĴňȮĸńĔļĦŃŏĜıŅŃȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸȮŏŀĬœĞĴƢȮ
ŏĴŐĪĭŀĸŇĞŉĴĕŀĚĝňĺőĴŏĸĔŋĸȮŏĴŐĪĭŀĸŇĞŉĴįĽĴįĽŅĬŐĸŃĔŅĶėĺĭėŋĴȮĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢĔĶħĬŇĺėĸňŀŇĔŐĸŃ
őĮĶĨňĬ 

Basic knowledge of biochemistry;Ȯcharacteristics, structure and function of 
biomolecules; enzymes; metabolisms of biomolecules; integration metabolism and its regulation; 
nucleic acid and protein synthesis 

 
 
 
 



 +Ȯ/..Ȯ+ 

31622164 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry Laboratory 
 

1&0+3+1' 

ĭĪĬŜŅŏĔňŗĵĺĔńĭĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬĝňĺŏėĴňĪńŗĺœĮȮĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮėŅĶƢőĭœŁŏħĶĨȮœĕĴńĬȮ
ĔĶħŀŃĴŇőĬȮőĮĶĨňĬȮŏŀĬœĞĴƢȮěĸĬĻŅĽĨĶƢĕŀĚŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚėŅĶƢőĭœŁŏħĶĨ 

Introduction toȮgeneral biochemistry laboratory, spectrophotometry, 
carbohydrate, lipid, amino acid, protein, enzyme, enzyme kinetics, nucleic acid, 
carbohydrate metabolism 
 
  2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ    3/ ľĬƞĺĵĔŇĨ 

2,2,2,1'ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭ   10 ľĬƞĺĵĔŇĨ 

30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴň 
Specialized Instruments for Chemical Industries 
 

0&/+0+1' 

ľĸńĔĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴĪŅĚŏėĴňȮĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĔĶĦňĻŉĔļŅ 

Principles and applications of instruments associated with chemical 
industries; related practical exercise; case study 

 
30336164 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴňȮ 

Digital Skill for Chemist 
 

2&1+2+3' 

ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĨƢŐĺĶƢŒĬĚŅĬħƟŅĬŏėĴňȮœħƟŐĔƞȮŏėĴňŀŇĬĪĶňĵƢȮŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ
ŏėĴňŀĬŇĬĪĶňĵƢȮŐĸŃŏėĴňĮĶŃĵŋĔĨƢȮĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸĽŜŅľĶńĭĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃ
ĔŅĶĽĶƟŅĚĽŊŗŀħŇěŇĪńĸ 

Software application for working in chemistry fields such as organic, 
analytical, physical, inorganic and applied chemistry; use of digital technology for searching, 
presentation and creating digital media 

 
 

30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
ResearchȮand Innovation Skill 
 

2&1+2+3' 

ľĸńĔĔŅĶŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĬĺĪŅĚĔŅĶėŇħėƟĬĬĺńĨĔĶĶĴȮĔŅĶĔŜŅľĬħĮƤĠľŅĔŅĶĺŇěńĵȮ
ĔŅĶĽŊĭėƟĬĺĶĶĦĔĶĶĴȮĔŅĶĨńŘĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃĽĴĴĨŇģŅĬȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĔŅĶĨňėĺŅĴĕƟŀĴŌĸȮĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮĔŅĶěħĪŃŏĭňĵĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔįĸĔŅĶĺŇěńĵ 

Principles and research methodology; guidelines for creating innovation; 
identification of research problems; literature survey; formulation of research objectives 



 +Ȯ/./Ȯ+ 

and hypotheses; research procedure design; data analysis and interpretation, research 
presentation; ethic of researchers; intellectual property registration;Ȯutilization of research 
results 

 
30339164 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ 

Career Preparation 
 

2&1+2+3' 

ĪńĔļŃĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĬȮ
ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĔŅĶĽŊŗŀĽŅĶȮ 

Working skills, entrepreneurial skills, critical thinking, creativity, collaboration 
and communication  

 
30349064 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň 

Entrepreneurship SkillȮin Chemistry 
 

2&1+2+3' 

ĪŇĻĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮīŋĶĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňŒĬĮĶŃŏĪĻœĪĵȮ ėŋĦĸńĔļĦŃ
ĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗħňȮŐĬĺĪŅĚĔŅĶěńħĔŅĶīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮŐĬĺĪŅĚĔŅĶěńħĨńŘĚīŋĶĔŇěȮĔŅĶĭĶŇľŅĶĔŅĶ
įĸŇĨȮĔŅĶĭĶŇľŅĶŏĚŇĬĪŋĬȮĔŅĶěńħĔŅĶĪŅĚĔŅĶŏĚŇĬȮěĶĶĵŅĭĶĶĦĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 

Economy direction of Thailand; business associated with chemistry in 
Thailand; qualities of a good entrepreneur; guidelines for business management; types of 
business; guidelines to start a business; production management; funding management; 
financial management; ethic of entrepreneurs 

 
30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň 

Pre+chemistry Project 
 

2&1+2+3' 

ĽŊĭėƟĬĽŇŗĚĨňıŇĴıƢĕŀĚľńĺĕƟŀĪňŗĬƞŅĽĬŒěőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĺŅĶĽŅĶĺŇĝŅĔŅĶŐĸŃ
ĶŅĵĚŅĬĔŅĶĺŇěńĵȮĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬőėĶĚĚŅĬŏėĴňȮĔŅĶĬŜŅŏĽĬŀŏėƟŅőėĶĚőėĶĚĚŅĬŏėĴň 

Literature survey of interesting topics by using information technology, 
academic journals and research reports, planning for chemistry project, proposal 
presentationȮof chemistry project 

 
30349364 őėĶĚĚŅĬŏėĴňȮ 

Chemistry Project 
 

2&0+4+2' 

ĔŅĶħŜŅŏĬŇĬĪŜŅĔŅĶĺŇěńĵőėĶĚĚŅĬŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŐĔƟĮƤĠľŅĨŅĴĺŇīňĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĽƞĚĶŌĮŏĸƞĴŐĸŃĬŜŅŏĽĬŀőėĶĚĚŅĬŏėĴň 

Research in chemistry project, data analysisȮand problem solving byȮscientific 
method, submitting and presenting chemistry project 

 



 +Ȯ/.0Ȯ+ 

30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ 
Cooperative and Work Integrated Learning 
 

6&0+18+9' 

ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵŏĕƟŅĔńĭėĺŅĴĶŌƟĪňŗœħƟŐĸŃ 
ĪňŗĽĶƟŅĚěŅĔĮĶŃĽĭĔŅĶĦƢŒĬĽĩŅĬĪňŗĪŜŅĚŅĬěĶŇĚȮĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮĪńĔļŃħƟŅĬĬĺńĨĔĶĶĴȮĪńĔļŃĔŅĶ
ŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬȮĪńĔļŃĔŅĶĪŜŅĚŅĬěĶŇĚŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚŀĚėƢĔĶ 

The integration of scientific knowledge gained in the university with 
knowledge accessed or constructed through experiences in workplaces; analytical thinking 
skills; complex problem+solving skills; innovation skills; practical working skills for 
organizational benefits 
 

2,2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶňȮȮȮ   2/ ľĬƞĺĵĔŇĨ 

30336364 ŏĻĶļģĔŇěĝňĺĳŅı 
Bioeconomy 
 

2&2+0+4' 

ĭňĞňěňȮőĴŏħĸȮœħƟŐĔƞȮŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮŏĪėőĬőĸĵň
ĔŅĶįĸŇĨŐĭĭėŅĶƢĭŀĬĨŗŜŅĕŀĚŏĽňĵĔĸŅĵŏĮƦĬĻŌĬĵƢȮŐĬĺėŇħŏėĴňĽňŏĕňĵĺŐĸŃŏĪėőĬőĸĵňĽňŏĕňĵĺ 

BCG modelȮsuch as bioeconomy, circular economy, and green economy; 
decarbonization technology zero waste; concept in green chemistry and green technology 

 
30336464 ĝňĺĴĺĸ 

Biomass 
 

2&2+0+4' 

ĝňĺĴĺĸŐĸŃľĸńĔĔŅĶŏĔňŗĵĺĔńĭŏėĴňĽňŏĕňĵĺȮŏėĴňĕŀĚĺńĨĩŋħŇĭĝňĺĳŅıȮœħƟŐĔƞȮŐĞŖĔėŅœĶħƢȮŐĮƚĚȮ
ĸŇĔőĬŏĞĸĸŌőĸĽȮŐĸŃœĕĴńĬ 

@gmk_qqȮ_lbȮepcclȮafckgqrpwȮnpglagnjc;ȮcfckgqrpwȮmdȮbgm+̀_qcbȮdccbqrmaiq 
such asȮs_aaf_pgbc*Ȯqr_paf*ȮjgelmacjjsjmqcȮ_lbȮjgngb 

 
30336564 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅ 

Catalysis 
 

2&2+0+4' 

ŐĬĺėŇħıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭŏĬŊŘŀ
ŏħňĵĺȮŐĭĭŏĬŊŘŀįĽĴȮŐĸŃŐĭĭĝňĺĳŅıȮĔĶŃĭĺĬĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢĪŅĚŀŋĨĽŅľĔĶĶĴȮ
ĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬ 

@_qgaȮamlacnrȮofȮa_r_jwqgqȮ_lbȮa_r_jwqr;Ȯhmkmeclcmsq*ȮfcrcpmeclcmsqȮ_lbȮ
`gmjmega_jȮa_r_jwqgq; c_r_jwtic processȮdmpȮglbsqrpg_j,Ȯcltgpmlkclr_jȮand clcpewȮ_nnjga_rgmlq 

 
 
 



 +Ȯ/.1Ȯ+ 

30336664 őĶĚĔĸńŗĬĝňĺĳŅı 
Biorefinery 
 

2&2+0+4' 

ŐĬĺėŇħőĶĚĔĸńŗĬĝňĺĳŅıȮĽĴħŋĸĕŀĚĴĺĸŐĸŃıĸńĚĚŅĬȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚ
ĮĢŇĔŇĶŇĵŅŏėĴňıŊŘĬģŅĬȮĔŅĶįĸŇĨŏŀĪŅĬŀĸőħĵĔĶŃĭĺĬĔŅĶľĴńĔȮĔĶŃĭĺĬĔŅĶœıőĶĸŇĞŇĽȮŐĸŃĔŅĶįĸŇĨŐĔƠĽȮőĶĚ
ĔĸńŗĬĝňĺĳŅıěŅĔŐĮƚĚȮĬŘŜŅĨŅĸȮĸŇĔőĬŏĞĸĸŌőĸĽȮŐĸŃœĕĴńĬȮĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĺńĽħŋĝňĺĳŅıȮŐĸŃŏėĴň
ĝňĺĳŅı 

@gmpcƱlcpwȮamlacnr; mass and energy balance; thermodynamics and kinetics 
of basic chemical reactions; ethanol production by fermentation, pyrolysis, and gasification; 
starch+̀ _qcbȮ`gmpcƱlcpw,Ȯsugar+̀ _qcbȮ`gmpcƱlcpw, lgelmacjjsjmqc+̀_qcbȮ`gmpcƱlcpw,Ȯ_lbȮ
lgngb+̀_qcbȮ`gmpcƱlcpwȮdmpȮ`gmdscj,Ȯ̀gmk_rcpg_jq,Ȯ_lbȮbioafckga_jq 

 
30336764 ŏėĴňıĸńĚĚŅĬĪŅĚŏĸŊŀĔ 

Chemistry for Alternative Energy 
 

2&2+0+4' 

ŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĝŊŘŀŏıĸŇĚœŁőħĶŏěĬȮŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬȮ
œĭőŀħňŏĞĸȮœĭőŀŏŀĪŅĬŀĸȮŐĸŃŐĔƠĽĝňĺĳŅıȮŐĬĺėŇħĔŅĶŏĮĸňŗĵĬĕĵŃŏĮƦĬıĸńĚĚŅĬ 

Chemistry involving to hydrogen fuel, fuel cells, solar cell, renewable 
energy; ̀gmbgcqcj, bioethanol and biogas; amlacnr of changing w_qrcȮrmȮclcpew 

 
30337064 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ 

Introduction to Polymers 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏĴŀĶƢȮĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢȮıŀĸŇŏĴŀœĶŏĞ
ĝńĬŐĭĭĕńŘĬȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĸŌĔőĞƞĪńŘĚŐĶħŇėńĸȮœŀŀŀĬŇĔŐĸŃőėŀŀĶƢħŇŏĬĝńĬȮĮĢŇĔŇĶŇĵŅĔŅĶŏĨĶňĵĴőėıŀĸŇ
ŏĴŀĶƢȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢȮŏĪėĬŇėĔŅĶĨĶĺěĺŇŏėĶŅŃľƢȮıŀĸŇŏĴŀĶƢĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴ 

Basic knowledgeȮmdȮnmjwkcpq9Ȯkcaf_lgqkqȮmdȮnmjwkcpgx_rgmlȮpc_argmlq9Ȯ
qrcnȮnmjwkcpgx_rgml9Ȯaf_glȮnmjwkcpgx_rgmlȮtg_Ȯp_bga_j*ȮgmlgaȮ_lbȮammpbgl_rgmlȮ
glrcpkcbg_rcq9Ȯamnmjwkcpgx_rgml9Ȯkcaf_lga_jȮnpmncprgcqȮmdȮnmjwkcpq9Ȯaf_p_arcpgx_rgml9Ȯ
glbsqrpg_jȮnmjwkcpq 

 
30337164 ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶħńħŐĮĶĪŅĚŏėĴňĕŀĚıŀĸŇŏĴŀĶƢ  

Synthesis and Chemical Modification of Polymers 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬħƟŅĬŏėĴňŏĔňŗĵĺĔńĭĔĸœĔŐĸŃĔĶŃĭĺĬĔŅĶĕŀĚıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĸŌĔőĞƞ
ŐĸŃŐĭĭĕńŘĬȮĔŅĶħńħŐĮĶĪŅĚŏėĴňĕŀĚıŀĸŇŏĴŀĶƢ 

GlrpmbsargmlȮrmȮafckgqrpwȮ`_qcbȮmlȮqwlrfcqgqȮkcaf_lgqkqȮ_lbȮnpmacqqȮ
_qqmag_rcbȮugrfȮaf_gl+epmurfȮ_lbȮqrcn+epmurfȮnmjwkcpgx_rgml;Ȯafckga_jȮkmbgƱa_rgmlȮmdȮ
nmjwkcpq 



 +Ȯ/.2Ȯ+ 

30337264 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢ 
Polymer Characterization 
 

2&2+0+4' 

ŏĪėĬŇėĨƞŅĚȮŕȮŒĬĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢȮœħƟŐĔƞȮĔŅĶĺńħĬŘŜŅľĬńĔőĴŏĸĔŋĸȮĔŅĶȮ
ĔĶŃěŅĵĬŘŜŅľĬńĔőĴŏĸĔŋĸȮĺŇīňĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮĔŅĶĪħĽŀĭĪŅĚĔŅĵĳŅıȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚŏėĴňŐĸŃ
ĪŅĚėĺŅĴĶƟŀĬȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚĕŀĚıŀĸŇŏĴŀĶƢŐĸŃĽĴĭńĨŇĔŅĶŒĝƟĚŅĬĕŀĚıŀĸŇŏĴŀĶƢȮŏĝƞĬȮ
ĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĪŅĚėĺŅĴĶƟŀĬȮŐĸŃĔŅĶĕŉŘĬĶŌĮ 

Sctcp_jȮrcaflgoscqȮfor cf_p_arcpgx_rgmlȮmdȮnmjwkcpqȮsuch as kc_qspckclrȮ
mdȮkmjcasj_pȮucgefr,Ȯkmjcasj_pȮbgqrpg`srgml, spectroscopic methods, physical testing, 
chemical and thermal analysis;Ȯrelationships between polymer structures and practical 
properties such as kcaf_lga_j, thermal and processing 

 
30337364 ŏĪėőĬőĸĵňıĸŅĽĨŇĔŐĸŃĔŅĶĶňœĞŏėŇĸ 

Plastic TechnologyȮand Recycling 
 

3&3+0+6' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıĸŅĽĨŇĔȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňȮĽĴĭńĨŇĪŅĚŏėĴň
ŐĸŃĪŅĚĔŅĵĳŅıȮĽŅĶŏĨŇĴŐĨƞĚĽŜŅľĶńĭıĸŅĽĨŇĔŐĸŃĔĶŃĭĺĬĕŉŘĬĶŌĮȮĔŅĶŒĝƟĚŅĬįĸŇĨĳńĦĤƢıĸŅĽĨŇĔȮ
ĔĶŃĭĺĬĔŅĶĬŜŅıĸŅĽĨŇĔĔĸńĭĴŅŒĝƟŒľĴƞ 

GlrpmbsargmlȮrmȮnj_qrga*Ȯaj_qqgƱa_rgml*Ȯafckga_jȮqrpsarspc*Ȯafckga_jȮ_lbȮ
nfwqga_jȮnpmncprgcq*Ȯ_bbgrgtcq andȮnj_qrgaȮnpmacqqgle*Ȯ_nnjga_rgmlqȮmdȮnj_qrgaȮnpmbsarq*Ȯ
plastic recycling processes 

 
30337464 ŏĪėőĬőĸĵňĵŅĚ 

Rubber Technology 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽĴĭńĨŇĕŀĚĵŅĚīĶĶĴĝŅĨŇŐĸŃĵŅĚĽńĚŏėĶŅŃľƢȮĔĶŃĭĺĬĔŅĶŏĨĶňĵĴ
ėŀĴıŅĺħƢȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĵŅĚȮĺńĸėŅœĬŏĞĝńĬĕŀĚĵŅĚȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĕŀĚĵŅĚħŇĭŐĸŃĵŅĚ
ėŀĴıŅĺħƢȮĔŅĶŒĝƟĚŅĬĕŀĚįĸŇĨĳńĦĤƢĵŅĚ 

GlrpmbsargmlȮrmȮnpmncprgcqȮmdȮl_rsp_jȮ_lbȮqwlrfcrgaȮps``cpq*Ȯps``cpȮ
amknmslbgle*Ȯps``cpȮnpmacqqgle*Ȯtsja_lgx_rgmlȮmdȮps``cp*Ȯaf_p_arcpgx_rgmlȮmdȮp_uȮps``cpȮ
_lbȮps``cpȮamknmslb*Ȯ_nnjga_rgmlqȮmdȮps``cpȮnpmbsarq 

 
30337564 ıŀĸŇŏĴŀĶƢįĽĴŐĸŃıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨ 

Polymer Blends and Polymer Composites 
 

2&2+0+4' 

ĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢįĽĴȮĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢįĽĴȮėĺŅĴŏĕƟŅĔńĬœħƟŐĸŃĔŅĶĨĶĺěĽŀĭėĺŅĴ
ŏĕƟŅĔńĬœħƟȮĺŇīňĔŅĶŏıŇŗĴėĺŅĴŏĕƟŅĔńĬœħƟȮĝĬŇħĕŀĚıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨȮĺŇīňĔŅĶŏĨĶňĵĴıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨȮĝĬŇħ
ĕŀĚĽŅĶŏĽĶŇĴŐĶĚȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨȮėŀĴőıĽŇĨĝňĺĳŅı 



 +Ȯ/.3Ȯ+ 

RwncqȮmdȮnmjwkcpȮ`jclbq*Ȯnpcn_p_rgml ofȮnmjwkcpȮ`jclbq*Ȯkgqag`gjgrwȮ_lbȮ
bcrcpkgl_rgml*Ȯclf_lackclrȮmdȮkgqag`gjgrw;ȮrwncqȮmdȮnmjwkcpȮamknmqgrcq*Ȯnpcn_p_rgmlȮmdȮ
nmjwkcpȮamknmqgrcq;ȮrwncqȮmdȮpcgldmpagleȮ_eclrq*Ȯkcaf_lga_jȮnpmncprgcqȮmdȮnmjwkcpȮ
amknmqgrcq*Ȯ`gmamknmqgrc 

 
30337664 ıŀĸŇŏĴŀĶƢĝňĺĳŅı 

Biopolymer 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏĴŀĶƢĝňĺĳŅıȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňȮĽĴĭńĨŇ
ĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňȮĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇħƟĺĵĔŅĶħńħŐĮĶĪŅĚŏėĴňȮĔŅĶŒĝƟĚŅĬĕŀĚıŀĸŇŏĴŀĶƢĝňĺĳŅı 

GlrpmbsargmlȮrmȮ`gmnmjwkcp*Ȯaj_qqgƱa_rgml*Ȯafckga_jȮqrpsarspc*Ȯnfwqga_jȮ_lbȮ
afckga_jȮnpmncprgcq*Ȯproperties improvement by afckga_jȮkmbgƱa_rgml*Ȯ_nnjga_rgmlqȮmdȮ
`gmnmjwkcp 

 
30337764 ĽňŐĸŃŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ 

Paint and Surface Coating Technology 
 

2&2+0+4' 

ĔŅĶŏĔŇħĽňȮĔŅĶěŜŅŐĬĔįĚĽňȮĽŅĶŏėĸŊŀĭįŇĺȮĝĬŇħĕŀĚŏĶĞŇĬȮĨńĺĪŜŅĸŃĸŅĵȮĽŅĶĨńĺŏĨŇĴȮ
ĔĶŃĭĺĬĔŅĶįĸŇĨĽŅĶŏėĸŊŀĭįŇĺȮĽĴĭńĨŇŐĸŃĔŅĶĪħĽŀĭĺńĽħŋŏėĸŊŀĭįŇĺȮŏĪėĬŇėĔŅĶĺńħĽň 

N_glrȮ_lbȮn_glrȮaj_qqgƱa_rgml*Ȯqspd_acȮam_rgleq*ȮrwncqȮmdȮpcqglq*Ȯqmjtclrq*Ȯ
_bbgrgtcq*Ȯqspd_acȮam_rgleȮnpmbsargmlq*ȮnpmncprgcqȮ_lbȮrcqrgleȮmdȮqspd_acȮam_rgleȮk_rcpg_jq*Ȯ
amjmpgkcrpw 

 
30338164 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

Electrochemical Sensors and Applications 
 

3&3+0+6' 

ľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňœĲĲƚŅȮľĬƟŅĪňŗŐĸŃ
ĽƞĺĬĮĶŃĔŀĭĕŀĚŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅħƟŅĬĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶĨĶĺě
ĺŇŏėĶŅŃľƢĽŅĶŏėĴňĮĶŇĴŅĦĬƟŀĵȮħƟŅĬĔŅĶŐıĪĵƢȮħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸŇĨĳńĦĤƢŀŅľŅĶ 

@_qgaȮnpglagnjcqȮ_lbȮrfcmpgcqȮofȮcjcarpmafckga_jȮ_l_jwrga_jȮrcaflgoscq; 
functions and components of electrochemical sensor; applications in many fields such as 
trace chemicals analysis, medical fields, environment and food productsȮanalysis 

 
30338264 ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ 

Food Analysis 
 

3&3+0+6' 

ŀŅľŅĶȮőėĶĚĽĶƟŅĚȮĶŃĭĭŀŇĴńĸĝńĬŐĸŃėŀĸĸŀĵħƢȮĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ
ĕŀĚĽŅĶŀŅľŅĶȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŐĸŃĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŀŅľŅĶȮĔŅĶĺŇŏėĶŅŃľƢėŋĦėƞŅ



 +Ȯ/.4Ȯ+ 

ĪŅĚőĳĝĬŅĔŅĶȮĽƞĺĬĮĶŃĔŀĭőħĵĮĶŃĴŅĦȮĮĶŇĴŅĦėĺŅĴĝŊŘĬȮĮĶŇĴŅĦėŅĶƢőĭœŁŏħĶĨȮĮĶŇĴŅĦœĕĴńĬȮĮĶŇĴŅĦ
őĮĶĨňĬȮĽŅĶĮĬŏĮƘƨŀĬŀŅľŅĶȮĽŅĶŏěŊŀĮĬŀŅľŅĶ 

Dmmb9Ȯstructure; cksjqgmlȮ_lbȮamjjmgb_jȮqwqrcm;Ȯafckga_jȮpc_argmlqȮandȮ
pc_argmlȮkcaf_lgqkȮmdȮlsrpgclrq; cfckga_jȮamknmqgrgml9Ȯfood sampling and sample 
preparation;Ȯchemical analysis of nsrpgrgtcȮt_jsc9Ȯapppmvgk_rcȮamknmqgrgml,ȮmmgqrspcȮ
amlrclr,Ȯc_p`mfwbp_rcȮamlrclr,ȮlgngbȮamlrclr,ȮppmrcglȮamlrclr,ȮfmmbȮamlr_kgl_lr, fmmbȮ
_bbgrgtcq 

 
30338364 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶŐĭĭĶŌƟįĸŏĶŖĺ 

High+Throughput Analysis of Food Safety 
 

2&2+0+4' 

ĭĪĬŜŅŏĔňŗĵĺĔńĭŏĴĪĶŇĔĞƢĕŀĚĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĭĭĶŌƟįĸŏĶŖĺȮŏĪėĬŇėĔŅĶ
ŏĨĶňĵĴĨńĺŀĵƞŅĚĕńŘĬĽŌĚȮŐĴĽĽŏĮĔőĪĶŏĴĪĶňĶƞĺĴĔńĭĺŇīňŐĭĭĶŌƟįĸŏĶŖĺŒĬĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶȮĶŃĭĭėŋĦĳŅıȮŐĬĺ
ĪŅĚĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶľŅĮĶŇĴŅĦĵŅęƞŅŐĴĸĚŐĸŃĽŅĶıŇļĪŅĚŏėĴňŒĬœĕĴńĬĽńĨĺƢőħĵŏěĸŏıŀĶƢĴňŏŀĝńĬ
őėĶĴŅőĪĔĶŅĲƖĶƞĺĴĔńĭŐĔƠĽőėĶĴŅőĪĔĶŅĲƖ+ŐĴĽĽŏĮĔőĪĶŏĴĪĶňȮőėĶĴŅőĪĔĶŅĲƖĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚ+
ŐĴĽĽŏĮĔőĪĶŏĴĪĶň 

Introduction to matrices of food analysis and high+through analysis; 
advanced sample preparation techniques; mass spectrometry+based high+throughput 
method in food analysis; quality system; quality control guidelines; multiresidue 
determination of pesticides and chemical pollutants in animal fat by gel permeation 
chromatography coupled with gas chromatography+mass spectrometry; high+performance 
liquid chromatography+mass spectrometry 

 
30338464 őėĶĴŅőĪĔĶŅĲƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶŐĸŃĵŅ 

Chromatography and Applications in Food and 
Pharmaceutical Analysis 
 

2&1+3+2' 

ľĸńĔĔŅĶȮĪķļġňȮŐĸŃŏėĶŊŗŀĚĴŊŀĕŀĚőėĶĴŅőĪĔĶŅĲƖȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮőėĶĴŅőĪĔĶŅĲƖ
ĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚȮŐėĮĮƕĸŅĶňŀŇŏĸŖĔőĪĶőĲĶňĞŇĽȮĔŅĶĮĶŃĔńĬėŋĦĳŅıȮĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĺŇīň
ĺŇŏėĶŅŃľƢȮĔŅĶŐĔƟĮƤĠľŅħƟŅĬŏĪėĬŇėȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶŐĸŃĵŅ 

Npglagnjcq,Ȯrfcmpgcq,Ȯ_lbȮglqrpskclrqȮmdȮafpmk_rmep_nfw; gas 
chromatography; high+ncpdmpk_lacȮjgosgbȮafpmk_rmep_nfw9Ȯa_ngjj_pwȮcjcarpmnfmpcqgq9Ȯ
os_jgrwȮ_qqsp_lac9Ȯ_l_jwrga_jȮkcrfmbȮt_jgb_rgml9ȮqmjtgleȮrcaflga_jȮnpm`jckq9Ȯ_nnjga_rgmlqȮ
glȮdmmbȮ_lbȮnf_pk_acsrga_jȮ_l_jwqgq 
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30338564 őĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĽŜŅľĶńĭŀŀĔŐĭĭĵŅ 
Molecular Docking for Drug Design 
 

2&2+0+4' 

ĔŅĶŀŀĔŐĭĭĵŅĭĬıŊŘĬģŅĬĪŅĚőėĶĚĽĶƟŅĚĕŀĚĶňŏĞĭŏĨŀĶƢŏĮƚŅľĴŅĵȮĔŅĶěŜŅĸŀĚŐĭĭ
őĴŏĸĔŋĸĕŀĚĵŅĨƟŅĬĴŃŏĶŖĚȮĔŅĶĪŜŅőĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĶŃľĺƞŅĚĶňŏĞĭŏĨŀĶƢĔńĭĵŅĨƟŅĬĴŃŏĶŖĚȮĔŅĶĺŇŏėĶŅŃľƢ
őėĶĚĽĶƟŅĚŐĸŃėĺŅĴŏĽĩňĵĶĳŅĵŒĬĨŜŅŐľĬƞĚŏĕƟŅěńĭ 

Srpsarspc+̀_qcbȮbpseȮbcqgelȮmdȮr_pecrȮpcacnrmpq,Ȯkmjcasj_pȮkmbcjgle of 
anticancer drugs,Ȯkmjcasj_pȮbmaigleȮbetweenȮreceptor and _lrga_lacpȮbpse, structural 
analysis and stability within binding site 

 
30338664 ŏėĴňĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ 

Health and Beauty Chemistry 
 

3&2+3+4' 

őėĶĚĽĶƟŅĚȮĽĴĭńĨŇĪŅĚŏėĴňȮĔŅĶĪħĽŀĭķĪīŇśĪŅĚĝňĺĳŅıĕŀĚĽŅĶŀŀĔķĪīŇśŒĬįĸŇĨĳńĦĤƢ
ĪŅĚħƟŅĬĽŋĕĳŅıȮŀŅľŅĶȮŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĨńŘĚĨŜŅĶńĭįĸŇĨĳńĦĤƢȮĴŅĨĶģŅĬŐĸŃĔŅĶėŋĦĳŅıįĸŇĨĳńĦĤƢ 

Qrpsarspcq;Ȯafckga_jȮnpmncprgcq;Ȯ̀ gmjmega_jȮrcqrgleȮmdȮ_argtcȮglepcbgclrqȮglȮ
fc_jrf*ȮdmmbȮ_lbȮamqkcrgaȮnpmbsarq;ȮnpmbsarȮdmpksj_rgml;Ȯqr_lb_pbqȮ_lbȮnpmbsarȮos_jgrw 

 
30338764 ŏėĴňĽĴŋĬœıĶŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅı 

Herbal Chemistry for Health Care 
 

3&2+3+4' 

ĳŌĴŇĮƤĠĠŅĔŅĶŐıĪĵƢŐįĬœĪĵȮĽŅĶĪŋĨŇĵĳŌĴŇȮĔĶŃĭĺĬĔŅĶĽĔńħȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶŀŀĔķĪīŇśȮȮ
ĴŅĨĶģŅĬŐĸŃĔŅĶėŋĦĳŅıįĸŇĨĳńĦĤƢ 

Rf_gȮrp_bgrgml_jȮkcbgaglcȮugqbmk;Ȯqcamlb_pwȮkcr_`mjgrcq;Ȯcvrp_argmlȮ
processes;Ȯ_argtcȮglepcbgclrȮ_l_jwqgq;Ȯqr_lb_pbqȮ_lbȮnpmbsarȮos_jgrw 

 
30338864 ŏėĴňĪŅĚĪŃŏĸ 

Marine Chemistry 
 

3&3+0+6' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏėĴňĪŅĚĪŃŏĸȮĸńĔļĦŃŏĜıŅŃȮőėĶĚĽĶƟŅĚȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚŏėĴň
ĪŅĚĪŃŏĸŒĬŐĚƞĕŀĚȮĵŅȮŀŅľŅĶĽŋĕĳŅıȮŏėĶŊŗŀĚĽŜŅŀŅĚȮįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĪŅĚĪŃŏĸȮ 

Basic knowledge of marine chemistry; characteristics, structure and 
importance of marine chemistry in term ofȮbpseq, healthy foods, cosmetics, marine natural 
products 

 
 
 
 
 



 +Ȯ/.6Ȯ+ 

30338964 ĽŅĶĸħŐĶĚĨŉĚįŇĺŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚ 
Surfactants in Cosmetic Products 
 

3&3+0+6' 

ėĺŅĴĽŜŅėńĠĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺĽŜŅľĶńĭŏėĶŊŗŀĚĽŜŅŀŅĚȮĮĶŃŏĳĪĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺĪňŗŒĝƟŒĬ
ŏėĶŊŗŀĚĽŜŅŀŅĚȮĮĢŇĔŇĶŇĵŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĶĸħŐĶĚĨŉĚįŇĺĪňŗŒĝƟŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚĽŅĶĸħŐĶĚĨŉĚ
įŇĺȮœħƟŐĔƞȮĔŅĶħŌħĞńĭĕŀĚįŇĺŐĸŃŐĶĚĨŉĚįŇĺĽńĴįńĽȮĽĴĭńĨŇĕŀĚėĺŅĴŏĮƖĵĔȮĔŅĶĶĺĴĔĸŋƞĴȮĔŅĶĝŜŅĶŃĸƟŅĚȮœĴŏĞĸĸƢȮ
ŀŇĴńĸĝńĬȮőĲĴȮėĺŅĴľĬŊħȮŐĸŃĔŅĶœľĸȮȮĔĶĦňĻŉĔļŅĽŅĶĸħŐĶĚĨŉĚįŇĺĪňŗŒĝƟŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚĪňŗĴňŀĵŌƞŒĬ
ĮƤěěŋĭńĬ 

Importance of surfactants for cosmetics; types of surfactants for cosmetic 
uses; reactions involved with surfactants of cosmetic uses, surfactant properties such as 
adsorption of surface and interfacial tension, wetting properties, aggregation, detergency, 
micelles, emulsion, foam, thickening and rheology; the current case studies of surfactants 
used in cosmetic products 

 
30348064 ŏėĴňĵŅ 

Medicinal Chemistry 
 

2&2+0+4' 

őėĶĚĽĶƟŅĚȮĽĴĭńĨŇĪŅĚŏėĴňȮĔŅĶĽńĚŏėĶŅŃľƢĵŅĪňŗŏĮƦĬĽŅĶŀŇĬĪĶňĵƢȮĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚőėĶĚĽĶƟŅĚŐĸŃĔŅĶŀŀĔķĪīŇśĕŀĚĽŅĶ 

Qrpsarspc; chemical properties; synthesis of organic drugs; structure+activity 
relationship &Q?P' study 

 
1.110/42 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĽŅĶŀŇĬĪĶňĵƢ 

Structure Elucidation of Organic Compounds 
 

3&3+0+6' 

ľĸńĔĔŅĶŏĝŇĚĪķļġňĕŀĚŏĪėĬŇėĪŅĚĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚ
ĽŅĶŀŇĬĪĶňĵƢȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĮĸįĸĕƟŀĴŌĸ 

Rfcmpcrga_jȮnpglagnjcqȮmdȮqncarpmqamnwȮrcaflgoscqȮdmpȮmpe_lgaȮqrpsarspcȮ
_l_jwqgq;Ȯb_r_Ȯ_l_jwqgqȮ_lbȮglrcpnpcr_rgml 

 
1.110042 ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ 

Organic Synthesis 
 

3&2+3+4' 

ľĸńĔĔŅĶȮĺŇīňĔŅĶȮĝĬŇħĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĔĸœĔĮĢŇĔŇĶŇĵŅŒĬĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŏĮƚŅľĴŅĵ
ĪňŗĮĶŃĵŋĔĨƢŒĝƟŏĮƦĬĽŅĶįĸŇĨĳńĦĤƢĪŅĚħƟŅĬĽŋĕĳŅıȮĵŅŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĪħĸŀĚĨƞŅĚȮŕȮŏıŊŗŀĔŅĶĽńĚŏėĶŅŃľƢ
ĽŅĶŀŇĬĪĶňĵƢȮĔŅĶŏĸŊŀĔŒĝƟĽŅĶĨńŘĚĨƟĬŐĸŃĽŅĶŏĕƟŅĪŜŅĮĢŇĔŇĶŇĵŅȮįĸĕŀĚĨńĺĪŜŅĸŃĸŅĵȮĽĳŅĺŃĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ
ŏıŊŗŀŒľƟœħƟįĸŇĨĳńĦĤƢŏĮƚŅľĴŅĵ 

 



 +Ȯ/.7Ȯ+ 

Ppglagnjeq, methodologies, chemical reaction types, and mechanism for 
synthesis of target compounds with applications in healthcare, medicine and cosmetic 
products; cvncpgkclrsȮdmpȮmpe_lgaȮqwlrfcqgq*Ȯqs`qrp_rcȮ_lbȮpc_eclrȮqcjcargml, solvent 
effects, experimental conditions to obtain the target products 

 
1.111142 ŏėĴňĲƕĽŇĔńĸȮ1 

Physical Chemistry III 
 

3&3+0+6' 

ĔĸĻŅĽĨĶƢĽĩŇĨŇȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮĪķļġňěĸĬƢĕŀĚŐĔƠĽȮĪķļġňŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ
ŏėĴňȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚœŀŀŀĬŒĬĽŅĶĸŃĸŅĵȮĔŅĶĬŜŅœĲĲƚŅŐĸŃ
ĔŅĶĕĬĽƞĚĕŀĚœŀŀŀĬȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚŏĞĸĸƢœĲĲƚŅŏėĴňȮŏĞĸĸƢĶňħŀĔĞƢȮŐĭĨŏĨŀĶňŗŐĸŃŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ 

Qr_rgqrga_jȮkcaf_lgaq9Ȯqr_rgqrga_jȮrfcpkmbwl_kgaq9ȮiglcrgaȮrfcmpwȮmdȮe_qcq;Ȯ
afckga_jȮpc_argmlȮp_rcȮrfcmpw9ȮcjcarpmjwrcȮqmjsrgml9Ȯrfcpkmbwl_kgaqȮ_lbȮiglcrgaqȮmdȮgmlqȮ
glȮqmjsrgml; conductivity and transport of ions; thermodynamics of electrochemical cells; 
redox cells; batteries and fuel cells 

 
1.111342 ŀńĸĔŀĶŇĪŉĴĳŅııŊŘĬįŇĺĺńĽħŋ 

Material Surface Imaging Algorithm 
 

2&2+0+4' 

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĕńŘĬĽŌĚȮŀńĸĔŀĶŇĪŉĴĺŇŏėĶŅŃľƢĳŅııŊŘĬįŇĺĕŀĚĺńĽħŋȮőħĵŒĝƟ
ĕƟŀĴŌĸĨńĺŀĵƞŅĚěŅĔŏĪėĬŇėĨƞŅĚȮŕȮœħƟŐĔƞȮŏĪėĬŇėĺŇŏėĶŅŃľƢĶŌĮĶƞŅĚľĵħĬŘŜŅĭĬıŊŘĬįŇĺȮŏĪėĬŇėĔŅĶĺńħĕĬŅħ
ŀĬŋĳŅėħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĶĚŀŃĨŀĴȮŐĸŃŏĪėĬŇėěŋĸĪĶĶĻĬƢŏĶŊŀĚŐĽĚėĺŅĴĸŃŏŀňĵħĽŌĚ 

?bt_lacbȮamknsr_rgml_jȮnpmep_kkgle; ik_ecȮnpmacqqgleȮ_jempgrfkqȮmdȮ
k_rcpg_jȮqspd_acȮby usingȮq_knjcȮb_r_ from several techniques qsafȮ_qȮu_rcpȮbpmnȮqf_ncȮ
_l_jwqgqȮtechnique*Ȯn_prgajcȮqgxgleȮsqgleȮ_rmkgaȮdmpacȮkgapmqamnwȮtechnique*Ȯ_lbȮfgef+
pcqmjsrgmlȮƲsmpcqaclacȮkgapmqamnw technique 

 
30333864 ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴň 

Mathematical Methods for Chemistry 
 

2&2+0+4' 

ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňȮŐėĸėŌĸńĽŏĝŇĚŀĬŋıńĬīƢŐĸŃŏĝŇĚ
ŀŇĬĪŇĔĶńĸĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĩħĩŀĵŐĭĭŏĝŇĚŏĽƟĬŐĸŃŐĭĭœĴƞŏĝŇĚŏĽƟĬȮ
ĮƤĠľŅėƞŅœŀŏĔĬŒĬĶŌĮŐĭĭŏĴĪĶŇĔĞƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŀńĬħńĭľĬŉŗĚŐĸŃŀńĬħńĭĽŀĚ 

K_rfck_rga_jȮkcrfmbqȮdmpȮqmjtgleȮafckgqrpwȮnpm`jckq;Ȯbgddcpclrg_jȮ_lbȮ
glrcep_jȮa_jasjsqȮmdȮdslargmlqȮmdȮqctcp_jȮt_pg_`jcq9Ȯnpm`_`gjgrwȮbgqrpg`srgml9Ȯjglc_pȮ_lbȮlml+
jglc_pȮpcepcqqgml9Ȯcgeclt_jscȮnpm`jckȮglȮk_rpgvȮdmpk9ȮƱpqrȮ_lbȮqcamlbȮmpbcpȮbgddcpclrg_jȮ
cos_rgmlq 

 
 



 +Ȯ//.Ȯ+ 

1.111742 ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 
Surface Chemistry and Colloid 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢȮĬŇĵŅĴŐĸŃľĸńĔĔŅĶŏĔňŗĵĺĔńĭĶŀĵĨƞŀ
ĶŃľĺƞŅĚĺńĢĳŅėȮĔŅĶľŅėĺŅĴĨŉĚįŇĺŐĸŃĴŋĴĽńĴįńĽȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚĶŀĵĨƞŀĶŃľĺƞŅĚĺńĢĳŅėȮŀńĨĶŅŐĸŃ
ŐĭĭěŜŅĸŀĚĪŅĚěĸĬĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅĭĬıŊŘĬįŇĺȮĔŅĶħŌħĞńĭįŇĺĶŃľĺƞŅĚĕŀĚŐĕŖĚ+ŐĔƠĽȮįŇĺĶŃľĺƞŅĚ
ĕŀĚŏľĸĺ+ŐĔƠĽȮŐĸŃįŇĺĶŃľĺƞŅĚĕŀĚŏľĸĺ+ĕŀĚŏľĸĺȮœŀőĞŏĪŀĶƢĴĕŀĚĔŅĶħŌħĞńĭȮĽĴĭńĨŇŐĸŃőėĶĚĽĶƟŅĚĕŀĚ
ĶŃĭĭėŀĸĸŀĵħƢȮĽŅĶĸħŐĶĚĨŉĚįŇĺȮŀŇĴńĸĝńĬȮœĴŏĞĸĸƢȮėĺŅĴŏĽĩňĵĶĕŀĚĶŃĭĭėŀĸĸŀĵħƢȮ 

GlrpmbsargmlȮrmȮqspd_acȮafckgqrpwȮ_lbȮamjjmgb;ȮbcƱlgrgmlqȮ_lbȮnpglagnjcqȮmdȮ
glrcpnf_qcq9Ȯbcrcpkgl_rgmlȮmdȮglrcpd_ag_jȮqspd_acȮrclqgmlqȮ_lbȮamlr_arȮ_lejcq; 
thermodynamics of interphases; rate and kinetic model of surface reactions; adsorption 
solid+e_q, solid+jgosgbȮ_lbȮjgosgb+jgosgbȮglrcpd_acq9ȮgqmrfcpkqȮmdȮ_bqmpnrgml9ȮnpmncprgcqȮ_lbȮ
qrpsarspcȮmdȮamjjmgb_jȮqwqrckq; qspd_ar_lrq,Ȯcksjqgmlq, kgacjjcq;Ȯqr_`gjgrwȮmdȮamjjmgb_jȮ
qwqrcks 

 
30335064 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 

Advanced Analytical Chemistry Laboratory 
 

2&0+6+3' 

ĔŅĶĪħĸŀĚĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅĪńĔļŃĔŅĶŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬħƟŅĬŏėĴň
ĺŇŏėĶŅŃľƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇīňĺŇŏėĶŃľƢŐĭĭħńŘĚŏħŇĴŐĸŃĺŇīňĺŇŏėĶŅŃľƢőħĵŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅı
ŐĸŃŏĝŇĚĮĶŇĴŅĦĔńĭĨńĺŀĵƞŅĚěĶŇĚ 

Experiments dealing with the development of complex problem+solving skill 
in analytical chemistry; application of classical and instrumental methods in qualitative and 
quantitative analysis to real sample 

 
30335164 ŏĪėĬŇėĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŒĬŏėĴňĺŇŏėĶŅŃľƢ 2&1+3+2' 
 Sample Preparation Techniques in Analytical Chemistry 

 

ĽŇŗĚĪňŗĨƟŀĚıŇěŅĶĦŅĔƞŀĬĔŅĶĽĔńħŐĸŃľĸńĚĔŅĶĽĔńħȮĔŅĶĽĔńħĕŀĚŏľĸĺħƟĺĵĕŀĚŏľĸĺȮĔŅĶ
ĽĔńħħƟĺĵĨńĺħŌħĞńĭĕŀĚŐĕŖĚȮĔŅĶĽĔńħœĴőėĶħƟĺĵĺńĢĳŅėĕŀĚŐĕŖĚȮŏĪėĬŇėŏĴĪĶŇĔĞƢőĞĸŇħŏĲĽħŇĽŏıŀĝńĬȮĔŅĶ
ĽĔńħħƟĺĵĕŀĚŏľĸĺėĺŅĴħńĬĽŌĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĽĔńħŒĬĺŇīňĔŅĶĺŇŏėĶŅŃľƢŐĭĭħńŘĚŏħŇĴŐĸŃĺŇīň
ĺŇŏėĶŅŃľƢŐĭĭŒĝƟŏėĶŊŗŀĚĴŊŀ 

Npc+Ȯ_lbȮnmqr+cvrp_argmlȮamlqgbcp_rgmlq; liquid+jgosgbȮcvrp_argml; solid phase 
extraction; solid+nf_qcȮkgapmcvrp_argml9Ȯk_rpgxȮqmjgb+nf_qcȮbgqncpqgml technique9Ȯ
npcqqspgxcbȮƲsgbȮcvrp_argml9Ȯ_nnjga_rgmlqȮmdȮcvrp_argmlȮrcaflgoscqȮglȮaj_qqga_jȮ_lbȮ
glqrpskclr_jȮkcrfmbs 
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1.121/42 ŏėĴňŏĝŇĚėŜŅĬĺĦ 
Computational Chemistry 
 

2&2+0+4' 

ĲƤĚĔƢĝńĬėĸŊŗĬĕŀĚĶŃĭĭĪňŗĴňľĸŅĵŀŇŏĸŖĔĨĶŀĬȮĶŃŏĭňĵĭĺŇīňĔŅĶŐĮĶėƞŅȮĺŇīňĔŅĶĮĶŃĴŅĦĨƞŅĚŕȮ
ĪķļġňŁŅĶƢĪĶň+ĲŀĔėƢȮĪķļġňĔŅĶĶĭĔĺĬȮŐĸŃĪķļġňĲƤĚĔƢĝńĬėĺŅĴľĬŅŐĬƞĬȮĔŅĶěŜŅĸŀĚőĴŏĸĔŋĸĭĬ
ėŀĴıŇĺŏĨŀĶƢȮĔŅĶėŜŅĬĺĦŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸőħĵŒĝƟŏėĴňėĺŀĬĨńĴȮĔŅĶĮĶŃĵŋĔĨƢħƟŅĬőėĶĚĽĶƟŅĚȮĽĴĭńĨŇŐĸŃ
ĮĢŇĔŇĶŇĵŅŏėĴň 

K_lw+cjcarpmlȮu_tcȮdslargmlq; variation method; approximation methods; 
Hartree+DmaiȮrfcmpw9Ȯncprsp`_rgmlȮrfcmpw9ȮbclqgrwȮdslargml_jȮrfcmpw9Ȯkmjcasj_pȮkmbcjgleȮ
mlȮamknsrcp9Ȯkmjcasj_pȮkmbcjgleȮa_jasj_rgmlqȮsqgleȮos_lrskȮafckgqrpw9Ȯ_nnjga_rgmlqȮmlȮ
qrpsarspcq,ȮnpmncprgcqȮ_lbȮafckga_jȮpc_argmlq 

 
30344064 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔ 

Organometallic Chemistry 
 

2&2+0+4' 

ĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔȮőėĶĚĽĶƟŅĚŐĸŃıńĬīŃȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢȮ
ŏŀĔĸńĔļĦƢőėĶĚĽĶƟŅĚȮĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔ 

Organometallic compounds; structures and bonding, synthesis and 
structural characterization, reactions mechanism; organometallic catalysts 

 
30346064 ĮƕőĨĶŏĸňĵĴıŊŘĬģŅĬ 

Introduction to Petroleum 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭĬŘŜŅĴńĬħŇĭŐĸŃŐĔƠĽīĶĶĴĝŅĨŇȮĔŅĶ
ĽŜŅĶĺěŐĸŃĕŋħŏěŅŃĮƕőĨĶŏĸňĵĴȮĔĶŃĭĺĬĔŅĶįĸŇĨĬŘŜŅĴńĬŏĝŊŘŀŏıĸŇĚĮƕőĨĶŏĸňĵĴŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıȮĽĴĭńĨŇĪŅĚ
ĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĕŀĚįĸŇĨĳńĦĤƢĮƕőĨĶŏĸňĵĴȮĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢŐĸŃėĺĭėŋĴėŋĦĳŅıȮĮƕőĨĶŏėĴňȮĴĸıŇļ
ĪňŗŏĔŇħěŅĔŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏĸňĵĴȮıĸńĚĚŅĬĪŅĚŏĸŊŀĔ 

@_qgaȮqagclrgƱaȮ_lbȮrcaflmjmega_jȮknowledgeȮmdȮapsbcȮmgjȮ_lbȮnatural e_q9Ȯ
cvnjmp_rgmlȮ_lbȮbpgjjgleȮmdȮncrpmjcsk; npmbsargmlȮmdȮncrpmjcskȮ`_qcbȮdscjqȮ_lbȮnpmbsarȮ
os_jgrwȮgknpmtckclr9Ȯnfwqga_jȮ_lbȮafckga_jȮnpmncprgcqȮmdȮncrpmjcskȮnpmbsarq9Ȯ
af_p_arcpgx_rgmlȮ_lbȮos_jgrwȮamlrpmj9Ȯncrpmafckgqrpw9ȮnmjjsrgmlȮbscȮrmȮncrpmjcskȮglbsqrpw9Ȯ
_jrcpl_rgtcȮdscjq 

 
30346164 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴ 

Industrial Chemical Processes 
 

2&2+0+4' 

ĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĪŅĚŏėĴňŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨ
ŏıŊŗŀŒľƟŒĝƟĺńĨĩŋħŇĭœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĔĶŃĭĺĬĔŅĶĮƕőĨĶŏĸňĵĴȮĮƕőĨĶŏėĴňȮŐĸŃıĸŅĽĨŇĔ 



 +Ȯ//0Ȯ+ 

Process of industrial chemical production; production development for the 
efficient use of raw material; petroleum, petrochemical and plastic processes 

 
30346264 ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

Miniaturized Chemical Analysis and Applications 
 

2&2+0+4' 

ľĸńĔĔŅĶıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬȮĔŅĶĽĶƟŅĚŀŋĮĔĶĦƢĪħĽŀĭĕĬŅħŏĸŖĔȮ
ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŀŋĮĔĶĦƢĕĬŅħŏĸŖĔȮĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĝŋħĨĶĺěĺŇĬŇěĜńĵĕĬŅħŏĸŖĔȮĝŋħĪħĽŀĭĪŅĚĔŅĶėƟŅ
ŒĬĮƤěěŋĭńĬħƟŅĬŀŅľŅĶȮŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶŐıĪĵƢȮ 

Fundamental of miniaturized chemical analysis; fabrication of small+scale 
testing devices, chemical analysis using small+scale device, development of innovative 
diagnostic small+scale devices; current commercial available test kits in foods, cosmetics, 
medicine 

 
30346364 ŏĞĬŏĞŀĶƢĪŅĚŏėĴň 

Chemical Sensor 
 

2&2+0+4' 

ĶňŏĞĭŏĨŀĶƢĪŅĚŏėĴňŐĸŃŏĞĬŏĞŀĶƢĪŅĚŏėĴňȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚŐĽĚȮĔŅĶ
ĩƞŅĵŏĪŀŇŏĸŖĔĨĶŀĬŒĬőĴŏĸĔŋĸĕŀĚĽŅĶœŀŀŀĬŏĝŇĚĞƟŀĬȮĔŅĶĩƞŅĵŏĪŀŇŏĸŖĔĨĶŀĬĳŅĵŒĬőĴŏĸĔŋĸȮĔŅĶĩƞŅĵŏĪ
ŀŇŏĸŖĔĨĶŀĬŏĴŊŗŀĩŌĔĔĶŃĨŋƟĬħƟĺĵŐĽĚȮĔŅĶĩƞŅĵŏĪŀŇŏĸŖĔĨĶŀĬŐĭĭŏĶőĞŐĬĬĞƢȮĔŅĶĩƞŅĵŏĪőĮĶĨŀĬĳŅĵŒĬ
őĴŏĸĔŋĸŒĬĽĳŅĺŃĔĶŃĨŋƟĬȮĔŅĶŏĔŇħŏŀĔĞƢœĞŏĴŀĶƢȮŏĞĬŏĞŀĶƢĪŅĚŏėĴňěŅĔŀĬŋĳŅėĬŅőĬȮŏĪėĬŇėĔŅĶĩŌĔŐĪĬĪňŗ
ĕŀĚŀŇĬħŇŏėŏĨŀĶƢ 

Afckga_jȮpcacnrmpqȮ_lbȮafckga_jȮqclqmpq;Ȯ̀ _qgaȮprinciples of mnrga_jȮ
qncarpmqamnw;ȮcjcarpmlȮrp_lqdcpȮglȮamknjcvȮgmlq*Ȯglrcpl_jȮcjcarpmlȮrp_lqdcp*ȮnfmrmglbsacbȮ
cjcarpmlȮrp_lqdcp,  resonance energy transfer, excited state intramolecular proton transfer,  
excimer formation, chemical optical sensor from nanoparticles, indicator displacement 
assay 

 
30346464 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĺńĽħŋĬŅőĬ 

Nanoscience and Nanomaterials 
 

2&2+0+4' 

ŐĬĺėŇħıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĬŅőĬŏĪėőĬőĸĵňȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĪŅĚ
ŏėĴňȮĔŅĶĽńĚŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺńĽħŋĬŅőĬ 

@_qgaȮamlacnrqȮmdȮl_lmqagclacȮ_lbȮl_lmrcaflmjmew;Ȯnfwqga_jȮ_lbȮafckga_jȮ
npmncprgcq;Ȯqwlrfcqgq, analysis,Ȯ_lbȮ_nnjga_rgmlȮmdȮl_lmk_rcpg_jq 

 
 
 
 



 +Ȯ//1Ȯ+ 

30346564 ĺńĽħŋĴŌĸģŅĬ 
Basis Materials 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚĕŀĚĺńĽħŋȮıńĬīŃŏėĴňȮŐĸŃıńĬīŃĶŃľĺƞŅĚŀŃĨŀĴȮ
őėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃőėĶĚĽĶƟŅĚįĸŉĔȮėĺŅĴĽĴĭŌĶĦƢŐĸŃėĺŅĴœĴƞĽĴĭŌĶĦƢĳŅĵŒĬőėĶĚĽĶƟŅĚĕŀĚĕŀĚŐĕŖĚȮ
ĽĴĭńĨŇŏĝŇĚĔĸȮĔĸœĔĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚőĸľŃȮŐįĬĳŅıĺńĢĳŅėŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĺńĢĳŅė
ĕŀĚőĸľŃȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚȮĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢȮŏĞĶŅĴŇĔĽƢȮőĸľŃȮ
ŐĸŃĺńĽħŋėŀĴőıĽŇĨ 

Dslb_kclr_jȮmdȮk_rcpg_j structure, chemical bonding, and atomic bonding; 
atomic and crystal structures; perfection and imperfections in solidȮstructures;Ȯmcaf_lga_jȮ
npmncprgcq, dislocation and strengthening mechanisms of metals;Ȯpf_qcȮbg_ep_kqȮ_lbȮ
rp_lqdmpk_rgmlqȮglȮkcr_jq;Ȯfslb_kclr_jȮmdȮqrpsarspc*ȮnpmncprgcqȮ_lbȮ_nnjga_rgmlqȮmdȮ
nmjwkcp,Ȯacp_kga*Ȯkcr_jȮ_lbȮamknmqgrcȮk_rcpg_jq 

 

30346664 ĺńĽħŋĺŇĻĺĔĶĶĴ 
Engineering Materials 
 

2&2+0+4' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĺńĽħŋȮĽĴĭńĨŇĕŀĚĺńĽħŋĪŅĚĺŇĻĺĔĶĶĴȮĔĶĦňĻŉĔļŅĮƤĠľŅĪŅĚħƟŅĬĺńĽħŋ
ĺŇĻĺĔĶĶĴ 

GlrpmbsargmlȮrmȮcleglccpgleȮk_rcpg_jq;ȮnpmncprgcqȮof cleglccpgleȮk_rcpg_jq9Ȯ
rfcȮa_qcȮqrsbgcqȮmdȮcleglccpgleȮk_rcpg_jqȮnpm`jckq 

 

30346764 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĺńĽħŋ 
Analysis Techniques and Characterization of Materials 
 

3&2+3+4' 

ĮĶŃŏĳĪŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋȮĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋőħĵŏĪėĬŇėĨƞŅĚȮŕȮŏĪėĬŇėĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽň
ŏŀŖĔĞƢȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚŐĸŃıŊŘĬįŇĺőħĵĶńĚĽňŏŀŖĔĞƢȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮŏĪėĬŇė
ěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇŏĝŇĚėĺŅĴĶƟŀĬȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĽĴĭńĨŇŏĝŇĚĔĸ 

RwncqȮ _lbȮ npmncprgcqȮ mdȮ k_rcpg_jq,Ȯcf_p_arcpgx_rgmlȮ rcaflgoscq,Ȯx+r_wȮ
bgddp_argml,Ȯx+r_wȮ_l_jwqgqȮmdȮkmjcasj_pȮqrpsarspcȮ_lbȮqspd_acȮqrpsarspc;ȮsncarpmqamnwȮ
tcaflgoscq; uv+vgqȮ_lbȮildp_pcbȮqncarpmqamnw;ȮejcarpmlȮkgapmqamnwȮrcaflgoscq, thermal 
analysis techniques, physical and mechanical analysis techniques 

 

1.146842 ŏŀŖĔŏĞĸĽŜŅľĶńĭŏėĴň 
Excel for Chemistry 

2&1+2+3' 

ĔŅĶŒĝƟőĮĶŐĔĶĴœĴőėĶĞŀĲĪƢŏŀŖĔŏĞĸĕńŘĬıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŜŅľĶńĭŏėĴňȮĔŅĶŒĝƟ
ĲƤĚĔƢĝńĬĺňĸŋėŀńıĽŜŅľĶńĭĔŅĶėƟĬľŅŐĸŃŀƟŅĚŀŇĚȮĔŅĶŒĝƟŏŀŖĔŏĞĸőĞĸŏĺŀĶƢȮĔŅĶŒĝƟĚŅĬĴŅőėĶŏĭŊŘŀĚĨƟĬ 

Use of b_qgaȮMicrosoft Evacj programȮandȮ_nnjga_rgmlqȮfor afckgqrpw,Ȯuse of 
tjmmisnȮdslargml for searching and referencing,ȮsqcȮmdȮEvacj Smjtcp,Ȯuse of basic M_apm 
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30346964 ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŀŅľŅĶŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 
Automated Analytical System and Applications in Food 
and Environment 
 

3&3+0+6' 

ľĸńĔĔŅĶŐĸŃĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇħƟĺĵĔŅĶĺŇŏėĶŅŃľƢŐĭĭœľĸ
ĝĬŇħĨƞŅĚȮŕȮľĬƟŅĪňŗŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚĴŊŀȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶŏĕƟŅŒěŏĔňŗĵĺĔńĭŐĴĬŇőĲĸħƢŒĬ
ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŐĭĭœľĸĝĬŇħĨƞŅĚȮŕȮŒĬĚŅĬĪŅĚħƟŅĬŀŅľŅĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

PpglagnjcqȮand rfcmpgcq of automated analytical flow based system; 
functions and component of instrument; applications and understanding of various types 
of manifolds for flow based methods in food and environment 

 
1.145.42 ľńĺĕƟŀĪńĬĽĴńĵŒĬĺŇĝŅŏėĴň 

Current TopicsȮin Chemistry 
 

2&2+0+4' 

ľńĺĕƟŀĪŅĚŏėĴňľĶŊŀŏėĴňĮĶŃĵŋĔĨƢĪňŗĪńĬĽĴńĵ 
Current topicsȮin chemistryȮor applied chemistry 
 

1.145/42 ľńĺĕƟŀĪńĬĽĴńĵħƟŅĬŏĪėőĬőĸĵňĪŅĚŏėĴň 
Current TopicsȮin ChemistryȮTechnology 
 

2&2+0+4' 

ľńĺĕƟŀĪńĬĽĴńĵŐĸŃĬƞŅĽĬŒěħƟŅĬŏĪėőĬőĸĵňĪŅĚŏėĴň 
CurrentȮand interesting topics in chemistry technology 

1.125042 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 
Unit Operation for Industrial Chemistry 
 

2&2+0+4' 

ėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĪňŗĮĶŃĔŀĭħƟĺĵȮĔŅĶĔĸńŗĬȮĔŅĶ
ĨĔįĸŉĔȮĔŅĶŐĵĔŏĝŇĚĔĸȮĔŅĶĸħĕĬŅħȮŐĸŃĔŅĶįĽĴ 

Basic knowledge of unit operations for industrial chemistry including 
distillation, crystallization, mechanical separation, size reduction and mixing 
 
1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅȮ     ȮȮ4 ľĬƞĺĵĔŇĨ 

 ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮěŅĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮľĶŊŀȮŏĸŊŀĔŏĶňĵĬěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨȮȮ 
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ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ0 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

 
&1' ĬŅĵěŏĶȮěĶńĽěĶŌĠıĚĻƢ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2527+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĝĠŅĴĬȮȮěńĬĪĬŅ,ȮĔĶĶĦŇĔŅĶƢȮĸŃŀŀĚĪŀĚ,ȮĔńĴĮĬŅĪȮĜŅĵěĶńĽ,ȮŀĬńĬĨƢȮȮŀīŇıĶĝńĵȮŐĸŃěŏĶȮěĶńĽěĶŌĠıĚĻƢ,Ȯ 
Ȯ&šŤťŢ',ȮĔŅĶŀŀĔŐĭĭĔŅĶĽńĚŏėĶŅŃľƢŐĸŃķĪīŇśĔŅĶĵńĭĵńŘĚőėĸňĬŏŀĽŏĪŀŏĶĽĕŀĚŀĬŋıńĬīƢŀŇĬőħĸŏıŊŗŀȮȮ 
ȮŒĝƟĶńĔļŅőĶėŀńĸœĞŏĴŀĶƢ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šŤ&Ţ', ŠŠŨŧ+ŠšŠţ,Ȯ 
Ȯ&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

0,ȮĝĠŅĴĬȮȮěńĬĪĬŅ,ȮĺńĝĶŃȮȮĔńĚŁĺħ,ȮĮĶŃĳŅıĶȮȮĭŋĠŏıŖĚ,ȮŀĬńĬĨƢȮȮŀīŇıĶĝńĵȮŐĸŃěŏĶȮěĶńĽěĶŌĠıĚĻƢ,Ȯ 
&šŤťš',ȮĔŅĶĽńĚŏėĶŅŃľƢŀĬŋıńĬīƢȮ3+&œħŏŀĶŇĸŏĴīŇĸ'ŀŇĬőħĸŐĭĭĕńŘĬĨŀĬŏħňĵĺŏıŊŗŀŒĝƟĵńĭĵńŘĚŏŀĬœĞĴƢ 
ŐŀĸĲŅĔĸŌőėĞŇŏħĽ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šţ&Ţ', ŨŦŧ+ŨŨŢ,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮĝĠŅĴĬȮȮěńĬĪĬŅ, ěŋĿŅĶńĨĬƢȮȮœĴƟľŀĴ,ȮĺŇĳŅħŅȮȮĻŇĶŇĨńĬľĵĚ, ĔĸƞŅĺĕĺńĠȮȮĻĶňĽŋĕȮŐĸŃěŏĶȮěĶńĽěĶŌĠıĚĻƢ,Ȯ 
&šŤťş',ȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĲĸŌŀŀőĶœĨĶŏŀĶŇĸĴňŏĪĬĪňŗĴňķĪīŇśĨƟŅĬĔŅĶŀńĔŏĽĭ,ȮŒĬȮĔŅĶĮĶŃĝŋĴ 
ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮŏĴŊŗŀĺńĬĪňŗȮšŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮ 
CH63+71',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ,Ȯ 

2,ȮChantana, C,, & Jaratjaroonphong, J,Ȯ&2021',ȮFeCl3Ö6H2O as mild catalyst for  
 nucleophilic substitution of symmetrical bis&indolyl'methanes,ȮJournal of Organic  

Chemistry, 86, 2312+2327, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮSenapak, W,, Saeeng, R,, Jaratjaroonphong, J,, Promarak, V,, & Sirion, U,Ȯ&2019',ȮMetal  
free selective synthesis of 2+substituted benzimidazoles catalyzed by Brönsted  
acid+ionic liquid8ȮConvenient access to one+pot synthesis of N+alkylated 1,2+ 
disubstituted benzimidazoles,ȮTetrahedron, 75, 3543+3552,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

6,ȮTuengpanya, S,, Chantana, C,, Sirion, U,, Siritanyong, W,, Srisook, K,, & Jaratjaroonphong,  
 J,Ȯ&2018',ȮOne+pot solvent+free synthesis of triaryl+Ȯand triheteroarylmethanes by  

Bi&OTf'3+catalyzed Friedel+Crafts reaction of arenes-heteroarenes with trialkyl 
orthoformates,ȮTetrahedron, 74, 4373+4380, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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7,ȮSiritanyong, W,, Jaratjaroonphong, J,, & Srisook, K,Ȯ&2017',ȮNitric oxide inhibitory activity  
 of selected fluorinated triarylmethane derivatives in LPS+activated RAW 264,7  

macrophage,ȮIn Proceedings of The Pure and Applied Chemistry International  
Conference 2017Ȯon 2+3 February 2017Ȯ&pp,Ȯ944+949',ȮBangkok8ȮKing MongkutŲs 
University of Technology Thonburi, 

8,ȮUdompong, S,, Mankhong, S,, Jaratjaroonphong, J,, & Srisook, K,Ȯ&2017',ȮInvolvement of  
 p38 MAPK and ATF+2 signaling pathway in anti+inflammatory effect of a novel  

compound bisY&5+methyl'2+furyl[&4+nitrophenyl'methane on lipopolysaccharide+ 
stimulated macrophages,ȮInternational Immunopharmacology, 50, 6+13,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

 
&2'ȮȮ ĬŅĚĽŅĺěŀĴŒěȮĽŋĔŒĽ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ252/+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĴŅīŇĨŅȮĶƞĴőıīŇś, ĽĶŅĵŋĪīȮŏĺĝĽŇĪīŇś, ŀĳŇĝŅĨŇȮŀŇŗĴĵŇŘĴȮŐĸŃěŀĴŒěȮĽŋĔŒĽ,Ȯ&šŤťŠ',ȮĔŅĶıńĥĬŅŏĽƟĬŒĵĬŅőĬ 

ĪňŗĴňŀĬŋıńĬīƢĕŀĚȮőĶħŅĴňĬȮĭňȮŏĮƦĬŀĚėƢĮĶŃĔŀĭŏıŊŗŀŒĝƟŏĮƦĬȮĨńĺĨĶĺěĺńħĪŅĚŏėĴňŏĮĸňŗĵĬĽňĽŜŅľĶńĭĔŅĶ 
ĨĶĺěĺńħėŀĮŏĮŀĶƢ&II'ȮœŀŀŀĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šŢ&š', ŠşŨţ+ŠŠŠş, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

0,ȮĽĶŅĵŋĪīȮŏĺĝĽŇĪīŇśȮŐĸŃěŀĴŒěȮĽŋĔŒĽ,Ȯ&šŤťş',ȮŏĞŖĬŏĞŀĶƢĪŅĚŏėĴňŏĝŇĚŐĽĚĪňŗŏĮƦĬŀĬŋıńĬīƢĕŀĚőĶħŅĴňĬȮĭňȮĪňŗ 
ĴňľĴŌƞŐĬĲĪŇĸœīœŀėŅĶƢĭŅĶƢœĞħƢȮŏĮƦĬŀĚėƢĮĶŃĔŀĭĽŜŅľĶńĭĔŅĶĨĶĺěĺńħėŀĮŏĮŀĶƢȮ&II'ȮœŀŀŀĬ,Ȯ
ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*Ȯšš&Ţ'*ȮŢŦ+ŤŢ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮĽĶŅĵŋĪīȮŏĺĝĽŇĪīŇś, īĺńĝĝńĵȮĨńĬĤŋĸŅĬŇȮŐĸŃěŀĴŒěȮĽŋĔŒĽ,Ȯ&šŤŤŨ',ȮŀŇĪīŇıĸĕŀĚőėĶĚĽĶƟŅĚĸŇŐĔĬħƢŒĬĔŅĶ 
ĨĶĺěĺńħĔĶħŀŃĴŇőĬŁŇĽĪŇħňĬħƟĺĵŏĪėĬŇėĔŅĶĩŌĔŐĪĬĪňŗĕŀĚŀŇĬħŇŏėŏĨŀĶƢőħĵŒĝƟĽŅĶĮĶŃĔŀĭœħ\ 
ĬŇĺŏėĸňĵĶƢėŀĮŏĮŀĶƢȮ'II'ȮĔńĭĸŇŐĔĬħƢĪňŗŏĮƦĬŀĬŋıńĬīƢĕŀĚŐŀĬĪĶŅĞňĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*Ȯ 
šŠ&Ţ'*ȮŠşŧ+Ššş,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮBoonjamnian, S,, Trakulsujaritchok, T,, Srisook, K,, Hoven, V,ȮP,, & Nongkhai, P,ȮN,Ȯ&2018',Ȯ 
 Biocompatible zwitterionic copolymer+stabilized magnetite nanoparticles8Ȯa  

simple one+pot synthesis, antifouling properties and biomagnetic separation,ȮRSC  
Advances, 8&65', 37077+37084, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
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3,ȮSuktanarak, P,, Watchasit, S,, Chitchak, K,, Plainpan, N,, Chainok, K,, Vanalabhpatana, P,,  
 Pienpinijtham, P,, Suksai, C,, Tuntulani, T,, Ruangpornvisuti, V,, & Leeladee, P,Ȯ 

&2018',ȮTuning the reactivity of copper complexes supported by tridentate ligands  
leading to two+electron reduction of dioxygen,ȮDalton Transactions, 47, 16337, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com' 

4,ȮPipattanawarothai, A,, Suksai, C,, Srisook, K,, & Trakulsujaritchok, T,Ȯ&2017',ȮNon+ 
cytotoxic hybrid bioscaffolds of chitosan+silica8ȮSol+gel synthesis, characterization 
and proposed application,ȮCarbohydrate Polymers, 178, 190+199, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮSodkhomkhum, R,, Masik, M,, Watchasit, S,, Suksai, C,, Boonmak, J,, Youngme, S,,  
 Wanichacheva, N,, & Ervithayasuporn, V,Ȯ&2017',ȮImidazolylmethylpyrene sensor  

for dual optical detection of explosive chemical8Ȯ2,4,6+Trinitrophenol,ȮSensors  
and Actuators B, 245, 665+673, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com' 

 
&1'ȮȮ ĬŅĚĽŅĺĵŋĳŅıĶȮĽĴňĬƟŀĵ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2533+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĝĬĔĬńĬĪƢȮıƞĺĚĭńĸĸńĚĔƢȮŐĸŃĵŋĳŅıĶȮĽĴňĬƟŀĵ,Ȯ&šŤťŠ',ȮĔŅĶıńĥĬŅŀŋĮĔĶĦƢŐĭĭĔĶŃħŅļŏıŊŗŀĔŅĶ 

ĺŇŏėĶŅŃľƢķĪīŇśĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃŐĭĭľĸŅĵĺŇīň,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅȮšŢ&Ţ', ŠťťŦ+ťťŧŠ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

0,ȮıńĝĶŅĳĶĦƢȮĪŀĚĽŋĕȮŐĸŃĵŋĳŅıĶȮĽĴňĬƟŀĵ,Ȯ&šŤťŠ',ȮĔŅĶıńĥĬŅĺŇīňĺŇŏėĶŅŃľƢķĪīŇśĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃħƟĺĵ 
ŀĬŋĳŅėĬŅőĬŏľĸŖĔŀŀĔœĞħƢ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*ȮšŢ&Ţ'*ȮŠťŤŤ+Šťťť, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮTasaengtong, B,, & Sameenoi, Y,Ȯ&2020',ȮA one+step polymer screen+printing method for 
fabrication of microfluidic cloth+based analytical devices,ȮMicrochemical Journal, 
158, 105078, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

2,ȮPuangbanlang, C,, Sirivibulkovit, K,, Nacapricha, D,, & Sameenoi, Y,Ȯ&2019',ȮA paper+
based device for simultaneous determination of antioxidant activity and total 
phenolic content in food samples, Talanta, 198, 542+549, 

  &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
3,ȮTaprab,ȮN,, & Sameenoi, Y,Ȯ&0019',ȮRapid screening of formaldehyde in food using 

paper+based titration,ȮAnalytica Chimica Acta, 1069, 66+72, 
  &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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4,ȮPiyanan, T,, Athipornchai, A,, Henry, C,ȮS,, & Sameenoi, Y,Ȯ&2018',ȮAn instrument+free  
 detection of antioxidant activity using paper+based analytical devices coated 

with nanoceria,ȮAnalytical Sciences, 34&1', 97+102, 
Ȯ&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮSirivibulkovit, K,, Nouanthavong, S,, & Sameenoi, Y,Ȯ&2018',ȮPaper+based DPPH assay for  
 antioxidant activity analysis,ȮAnalytical Sciences, 34, 795+800, 
 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
 
&4'ȮȮ ĬŅĚĻĻŇīĶȮĴńŗĬŏěĶŇĠ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2536+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮěńĬĪĶŅȮĭŋĠĕŅĺȮŐĸŃĻĻŇīĶȮĴńŗĬŏěĶŇĠ,Ȯ&šŤťŢ',ȮĔŅĶıńĥĬŅĺŇīňĺŇŏėĶŅŃľƢĮĶŇĴŅĦŀŃĸŌĴŇŏĬňĵĴŀĵƞŅĚĚƞŅĵ

ěŅĔĔŅĶŐĪĬĪňŗĬŘŜŅħƟĺĵŐĔƠĽœŁőħĶŏěĬ,ȮĺŅĶĽŅĶĺŇěńĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĳŅėĨŃĺńĬŀŀĔ,, ŠŢ
&Š', Š+Šť, 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮš' 
0,ȮŏĔĻŇĬňȮŏĽŅĺĚěńĬĪĶƢȮŐĸŃĻĻŇīĶȮĴńŗĬŏěĶŇĠ,Ȯ&šŤťŢ',ȮĔŅĶıńĥĬŅŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦŏľĸŖĔȮ&III'Ȯ

őħĵŒĝƟĽŅĶĽĔńħŐŀĬőĪœĞĵŅĬŇĬěŅĔīĶĶĴĝŅĨŇĨĶĺěĺńħħƟĺĵĽĴŅĶƢĪőĲĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň,, šŧ&ŧ'*ȮŠŢŦš+ŠŢŧŧ,Ȯ 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
1,ȮĔĶŀĚĪŀĚȮĨńŘĚĽŇĪīŇ, ĻĻŇīĶȮĴńŗĬŏěĶŇĠ, ŀńĴıĶȮĪŀĚĔŌƟŏĔňĵĶĨŇĔŌĸȮŐĸŃěńĬĪŇĴŅȮĮƕĵŃıĚļƢ,Ȯ&šŤťš',ȮĔŅĶĻŉĔļŅ

ıĵŅīŇĽĳŅıĨƞŀĴĵƞŀĵŀŅľŅĶĕŀĚľŀĵŏĝŀĶňŗȮ&Pomacea canaliculata'ȮěŅĔıŊŘĬĪňŗŀŅĻńĵĞŉŗĚœħƟĶńĭ
įĸĔĶŃĪĭĕŀĚĴĬŋļĵƢĪňŗĨƞŅĚĔńĬŒĬěńĚľĺńħĝĸĭŋĶň,ȮĺŅĶĽŅĶľĬƞĺĵĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ,, Šş&Š', Ţş+ţŤ,Ȯ 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
2,ȮŏıĝĶĸħŅȮĽńĠĝĵŅĬŋĔŌĸ, ĽŋħŅĶńĨĬƢȮıĶŏıĝĶœıĭŌĶĦƢȮŐĸŃĻĻŇīĶȮĴńŗĬŏěĶŇĠ,Ȯ&šŤťš',ȮŀĬŋĳŅėĬŅőĬŐĴĔĬň

œĪĨƢŏėĸŊŀĭħƟĺĵŀŃĔŅőĶĽ8ȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŜŅľĶńĭĔŅĶħŌħĞńĭőėĭŀĸĨƢ&II',ȮĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň,, šŦ&ţ'*ȮťŠţ+ťšŨ,Ȯ 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
3,ȮŏĔĻŇĬňȮŏĽŅĺĚěńĬĪĶƢȮŐĸŃĻĻŇīĶȮĴńŗĬŏěĶŇĠ,Ȯ&šŤťš',ȮėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶŒĝƟĽĴŅĶƢĪőĲĬŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢ

ŏľĸŖĔ&III'ȮħƟĺĵĔŅĶŏĔŇħĽŅĶŏĝŇĚĞƟŀĬĔńĭĽŅĶĽĔńħŐŀĬőĪœĞĵŅĬŇĬīĶĶĴĝŅĨŇ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅ
ĪŅĚĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĨŃĺńĬŀŀĔȮėĶńŘĚĪňŗȮȮŠšȮŏĴŊŗŀĺńĬĪňŗȮšť+šŧȮĴŇĩŋĬŅĵĬȮ
ı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŠŠŧş+ŠŠŧŨ',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĨŃĺńĬŀŀĔ,Ȯ 

4,ȮıěĬŅȮıĸĝńĵȮŐĸŃĻĻŇīĶȮĴńŗĬŏěĶŇĠ,Ȯ&šŤťş',ȮĔŅĶĪħĸŀĚľŅėƞŅėĚĪňŗĽĴħŋĸĕŀĚőĭĶőĴœĪĴŀĸĭĸŌőħĵŒĝƟ 
 ĽĴŅĶƢĪőĲĬȮĽŜŅľĶńĭĬńĔŏĶňĵĬĝńŘĬĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴĻĺ,*ȮŢŢ&š', 

šŠŢ+ššŧ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
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5,ȮSanchayanukun, P,, & Muncharoen, S,Ȯ&2020',ȮChitosan coated magnetite nanoparticle 
as a working electrode for determination of Cr&VI'Ȯusing square wave adsorptive 
cathodic stripping voltammetry,ȮTalanta, 21, 121027, 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇ Scopus &http8--www,info,scopus,com'' 
6,ȮSanchayanukun, P,, & Muncharoen, S,Ȯ&2019',ȮElimination of Cr&VI'Ȯin Laboratory 

Wastewater Using Chitosan Coated Magnetite Nanoparticles &chitosan@Fe3O4',Ȯ
EnvironmentAsia, 12&2', 32+48,Ȯ 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇ Scopus &http8--www,info,scopus,com'' 
7,ȮSanchayanukun, P,, Pengmarerng, P,, & Muncharoen, S,Ȯ&2019',ȮAnalysis of salicylic acid 

using square+wave voltammetry with pre+concentration by solid phase extraction 
onto magnetite nanoparticles,ȮJournal of Thai Interdisciplinary Research, 14&1', 
35+41, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

 
&5'ȮȮ ĬŅĚĽŅĺĽŋĝĠŅȮįƞŀĚŒĽȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2537+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
1,ȮPongsai, S,Ȯ&2018',ȮIn Silico Study of the Interaction between the Modified B+ring 

Analogues of Colchicine with Tubulin Heterodimer, Burapha Science Journal*Ȯ23&/'*Ȯ
44+60, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮPongsai, S,Ȯ&2020',ȮIn Silico Drug Design and Molecular Docking Study of Some Related 
Structural Isomers of Nocodazole Analogues as Tubulin+Polymerization Inhibitors,Ȯ
NU,ȮInternational Journal of Science, 17&2', 1+16, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮASEAN Citation Index &ACI'' 

 
&4'ȮȮ ĬŅĚĮƕĵŃıĶȮĦȮľĬŀĚėŅĵȮȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2555+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĬŇĶŇĬīĬƢȮĬƟŀĵĻĶň*ȮĮƕĵŃıĶȮĦȮľĬŀĚėŅĵȮŐĸŃīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė,Ȯ&šŤťş',ȮœŁőħĶŏěĸĕŀĚŐėĮĮŅ+ 
 ėŅĶŅěňŐĬĬĪňŗĩŌĔľŋƟĴħƟĺĵőĞŏħňĵĴŀńĸěŇŏĬĨȮĽŜŅľĶńĭĶŃĭĭĬŜŅĽƞĚĵŅĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ėƞŅıňŏŀĝ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅȮĜĭńĭıŇŏĻļȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮ 
ėĶńŘĚĪňŗȮŨ*Ȯšš, šťŨ+šŦŧ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
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0,ȮŏĬĨĶĝĬĔȮĳŌĴŇĪńĨ, ĮƕĵŃıĶȮĦȮľĬŀĚėŅĵ, ĮĶŇĵŅȮĮŃĭŋĠŏĶŊŀĚȮŐĸŃīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė,Ȯ&šŤťş',Ȯ 
 ĔŅĶŏĨĶňĵĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢœŁőħĶŏěĸĕŀĚėŅĶƢĭŀĔĞňŏĴĪŇĸȮŏĞĸĸŌőĸĽ-ıŀĸŇŀŃėĶŇĸŅœĴħƢȮIPNs ĪňŗĴň 

ĽĴĭńĨŇĨŀĭĽĬŀĚĨƞŀıňŏŀĝ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮŏĴŊŗŀĺńĬĪňŗȮ 
šŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮŢŢ+ţš',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 

1,ȮBoonjamnian, S,, Trakulsujaritchok, T,, & Na Nongkhai, P,Ȯ&2018',ȮThe applicability of  
 PMAMPC+functionalized Fe3O4 NPs for biosensor application,ȮIn Proceedings of the  

International Polymer Conference of Thailand &PCT+8'Ȯon 14+15 June 2018Ȯ&pp,Ȯ 
149+153',ȮBangkok8ȮPolymer Science of Thailand, 

2,ȮBoonjamnian, S,, Trakulsujaritchok, T,, Srisook, K,, Hoven, V,ȮP,, & Nongkhai, P,ȮN,Ȯ&2018',Ȯ 
 Biocompatible zwitterionic copolymer+stabilized magnetite nanoparticles8Ȯa  

simple one+pot synthesis, antifouling properties and biomagnetic separation,ȮRSC  
Advances, 8&65', 37077+37084, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

3,ȮThanyasrisung, P,, Vittayaprasit, A,, Matangkasombut, O,, Sugai, M,, Nongkai, P,ȮN,,  
 Saipia, S,, & Hoven, V,Ȯ&2018',ȮSeparation and detection of mutans streptococci by  

bagnetic nanoparticles stabilized with cell wall binding domain+conjugated  
polymer,ȮAnalytical Methods, 10, 3332+3339, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

4,ȮPhumithat, N,, Na Nongkhai, P,, & Trakulsujaritchok, T,Ȯ&2017',ȮSodium carboxymethyl  
cellulose-polyacrylamide interpenetrating polymer networks for controlled 
delivery8Ȯpreparation and characterization,ȮKMUTNB International Journal of 
Applied Science and Technology, Special Issue, 159+166, 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
 
&7'Ȯ ĬŅĚĽŅĺĔŅĶŃŏĔħȮŏĪĻĻĶň 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2536+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĴĸķħňȮĽœĨĬƢȮŐĸŃĔŅĶŃŏĔħȮŏĪĻĻĶň,Ȯ&šŤťŠ',ȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŏėĸŊŀĭįŇĺĬŅőĬĽĴĭńĨŇœĴƞĝŀĭĬŘŜŅȮŐĸŃ 

ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĬŅőĬŏĪėőĬőĸĵň,ȮŒĬȮĔŅĶĮĶŃĝŋĴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇĺĸńĵĸńĔļĦƢĺŇěńĵȮėĶńŘĚĪňŗȮŠşȮŏĴŊŗŀĺńĬĪňŗȮšŦ+šŧȮĴňĬŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮŠ+Ũ',Ȯ
ĬėĶĻĶňīĶĶĴĶŅĝ8ȮĴľŅĺŇĪĵŅĸńĵĺĸńĔļĦƢ, 

0,ȮTemnuch, N,, Suwattanamala, A,, Inpaeng, S,, & Tedsree, K,Ȯ&2020',ȮMagnetite  
 nanoparticles decorated on multi+walled carbon nanotubes for removal of Cu2)Ȯ 

from aqueous solution,ȮEnvironmental Technology, 1&1', 1+28, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''Ȯ 
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1,ȮTedsree, K,, & Thanatsiri, A,Ȯ&2018',ȮComparative study on the catalytic activity  
between Pt+decorated Ru and Ru+decorated Pt core+shell nanocatalyst toward 
methanol electro+oxidation,ȮMaterial Today; Proceeding, 5&5', 10954ů10963, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''Ȯ 

2,ȮThaoklua, R,, Janjaroen J,, & Tedsree K,Ȯ&2018',ȮThe study of activity and selectivity of  
 calcium oxide nanocatalyst for transesterification of high free fatty acid crude  

palm oil,ȮChiangmai Journal of Science, 45&2', 973+983, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

3,ȮSuwattanamala, A,, Bandis, N,, Tedsree, K,, & Issro, C,Ȯ&2017',ȮSynthesis, characterization  
 and adsorption properties of Fe3O4 -MWCNT magnetic nanocomposites,ȮMaterial  

today8Ȯproceeding, 4&5', 6567+6575, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''Ȯ 

4,ȮTedsree, K,, Temnuch, N,, Sriplai, N,, & Pinitsoontorn S,Ȯ&2017',ȮAg Modified Fe3O4@TiO2Ȯ 
 magnetic core+shell nanocomposites for photocatalytic degradation of methylene  

blue,ȮMaterial today8Ȯproceeding, 4&5', 6576+6584, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''  

5,ȮThanatsiri, A,, & Tedsree, K,Ȯ&2017',ȮSynthesis, characterization and optical properties of  
 surface+modified metal-ȮZnO hexagonal plate,ȮIn Proceedings of the Pure and  

Applied Chemistry International ConferenceȮ2017Ȯon 2+3 February 2017 &pp,Ȯ648+
655',ȮBangkok8ȮKing Mongkut's University of Technology North Bangkok, 

6,ȮThaoklua, R,, & Tedsree, K,Ȯ&2017',ȮBiodiesel production from one+pot process  
combining transesterification and partial+hydrogenation of jatropha oil using 
Pd-CaO nanocatalysts,ȮIn Proceedings of the Pure and Applied Chemistry 
International ConferenceȮ2017Ȯon 2+3 February 2017 &pp,Ȯ770+776',ȮBangkok 8 
King Mongkut's University of Technology North Bangkok, 

 
&8'ȮȮ ĬŅĵĕěńħĳńĵȮĪŇıĵįƞŀĚȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2532+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĽĴĻńĔħŇśȮĻŇĶŇœĝĵȮŐĸŃĕěńħĳńĵȮĪŇıĵįƞŀĚ,Ȯ&šŤťš',ȮĔŅĶľŅĮĶŇĴŅĦĕŀĚıŅĶŅŏĭĬŒĬĨńĺŀĵƞŅĚ 

ŏėĶŊŗŀĚĽŜŅŀŅĚėƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚĳŅĵŒĬľĬŉŗĚĬŅĪň,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢ 
ĭŌĶıŅ, šţ&Ţ'*ȮŠşŠŧ+Šşšŧ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
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http://www.info.scopus.com)/
http://www.info.scopus.com)/


 +Ȯ/00Ȯ+ 

0,ȮĕěńħĳńĵȮĪŇıĵįƞŀĚȮŐĸŃĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ,Ȯ&šŤťŠ',ȮĔŅĶĻŉĔļŅŏĝŇĚĪķļġňĕŀĚĔŅĶĩƞŅĵőŀĬőĮĶĨŀĬ 
ĳŅĵŒĬőĴŏĸĔŋĸĕŀĚĲĸŅőĺĬŀĸħƟĺĵȮĪķļġňŏħĬĞŇĨňĲƤĚĔƢĝńĬĬńĸ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*ȮšŢ&š', 
ŧŤš+ŧŦŠ,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮĕěńħĳńĵȮĪŇıĵįƞŀĚȮŐĸŃĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ,Ȯ&šŤťş',ȮĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅŐĸĔŏĮĸňŗĵĬĸŇŐĔĬħƢĕŀĚ 
 œŀŀŀĬŏĝŇĚĞƟŀĬĭŇĽ+&ŏŀŖĬ+&2,6+œħŏĴĪŇĸȮŏĲĬŇĸėŅĶƢĭŅőĴŀŇĸŏĴĪŇĸ'ȮŀŇĴĴŇőĬœħŀŃĞŇőĨ'ȮŏĪėĬňŏĪĨ&III'Ȯ 

ĔńĭĵŅĨƟŅĬĴŃŏĶŖĚĭĶŇőŀœĴĞŇĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šš&š', ŢŠ+ţŠ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮThipyapong, K,, & Yasarawan, N,Ȯ&2019',ȮExploring the transfer of hydrogen atom fromȮ 
kaempferol+based compounds to hydroxyl radical at ground state using PCM+DFT 
approach,ȮStructural Chemistry, 30&6', 2167+2180, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''  

3,ȮYasarawan, N,, & Thipyapong, K,Ȯ&2018',ȮComplexation reactions, electronic properties,  
 and reactivity descriptors of cysteamine+based ligands in aqueous solution8Ȯa  

PCM-DFT study,ȮStructural Chemistry, 29&6', 1723+1737, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''  

4,ȮSirichai, S,, & Thipyapong, K,Ȯ&2017',ȮFast electrophoresis chip analysis of ciprofloxacin  
and enrofloxacin in pharmaceutical formulations,ȮIn Proceedings of Pure and 
Applied Chemistry International ConferenceȮ2017 on 2+3 February 2017 &pp,Ȯ113+
118',ȮBangkok8ȮChulalongkorn University, 

 
&9'Ȯ ĬŅĚĽŅĺěĚĔĸĦňȮěĚŀĶƞŅĴŏĶŊŀĚ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2536+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
/,ȮNatrsanga, P,, Jongaramruong, J,, Rassamee, K,, Siripong, P,, & Tip+pyang, S,Ȯ&2019',ȮTwo new 

xanthones from the roots of Cratoxylum cochinchinense and their cytotoxicity,ȮJournal 
of Natural Medicines,Ȯ52, 245+251,  
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

0,ȮTran, T,+N,, Sichaem, J,, Nguyen, V,+K,, Chavasiri, W,, Niamnont, N,, Jongaramruong, J,, & 
Duong, T,+H,Ȯ&2019',ȮA new ent+atisane diterpenoid from the aerial parts of 
Euphorbia antiquorum L,ȮNatural Product Research, 1+6, 
doi810,1080-14786419,2019,1629917, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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 +Ȯ/01Ȯ+ 

&/0'ȮȮ ĬŅĚĽŅĺĝŋĸňıĶȮıŋĥĬĺĸ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ253.+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĝŋĸňıĶȮȮıŋĥĬĺĸȮŐĸŃģŇĨŇĶńĨĬƢȮĽŇĚľƢŒĽȮ&šŤťŠ',ȮĔŅĶľŅĮĶŇĴŅĦœĬœĨĶĪƢħƟĺĵŏĪėĬŇėĽŏĮĔőĪĶőĲőĨŏĴĪĶň 
 őħĵŒĝƟŏĴĨŅ+œĬőĨĶŀŃĬŇĸňĬŐĸŃıĸŀőĶĔĸŌĞŇĬŀĸŏĮƦĬĽŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 

ĶŃħńĭĝŅĨŇĺŇěńĵĶŜŅœııĶĶĦňȮėĶńŘĚĪňŗȮŠšȮŏĴŊŗŀĺńĬĪňŗȮŠŨȮīńĬĺŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮŢşţ+ŢŠš',Ȯ 
ěńĬĪĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńġĶŜŅœııĶĶĦň, 

0,ȮģŇĨŇĶńĨĬƢȮĽŇĚľƢŒĽȮŐĸŃĝŋĸňıĶȮıŋĥĬĺĸ,Ȯ&šŤťŠ',ȮĔŅĶĺŇŏėĶŅŃľƢœĬœĨĶĪƢħƟĺĵŏĪėĬŇėĽŏĮĔőĪĶőĲőĨŏĴĪĶň 
 őħĵŒĝƟŏĴĨŅ+œĬőĨĶŀŃĬŇĸňĬŐĸŃŀŀĶƢĞŇĬŀĸŏĮƦĬĽŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ 

ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠşȮŏĴŊŗŀĺńĬĪňŗȮšţ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮťŧŧ+ťŨŤ',Ȯ
ĴľŅĽŅĶėŅĴ8ȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 

1,ȮĪŇıĺĶĶĦȮŏĴŊŀĚĴŌĸ, ĝŋĸňıĶȮıŋĥĬĺĸȮŐĸŃĬĺĻŇļġƢȮĶńĔļƢĭŜŅĶŋĚ,Ȯ&šŤťŠ',ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŇěĔĶĶĴ 
 ŏĮƦĬģŅĬŒĬĶŅĵĺŇĝŅŏėĴňȮľĬƞĺĵȮĔĶħ+ŏĭĽ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚ 

ĪňŗȮŠşȮŏĴŊŗŀĺńĬĪňŗȮšţ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮŠşŢŨ+ŠşţŢ',ȮĴľŅĽŅĶėŅĴ8Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 

2,ȮĺŇĶħŅȮĽŇĪīŇőĝĨŇȮŐĸŃĝŋĸňıĶȮıŋĥĬĺĸ,Ȯ&šŤťŠ',ȮĔŅĶľŅĮĶŇĴŅĦœĬœĨĶĪƢħƟĺĵŏĪėĬŇėĽŏĮĔőĪĶőĲőĨŏĴĪĶň 
 őħĵĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭıŅĶŅ+œĬőĨĶŀŃĬŇĸňĬŐĸŃŀŀĶƢĞŇĬŀĸ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ 

ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠşȮŏĴŊŗŀĺńĬĪňŗȮšţ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮťŨť+ŦşŢ',Ȯ 
ĴľŅĽŅĶėŅĴ8ȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 

3,ȮĻĬŇȮěŇĶŃĽĩŇĨĵƢ, ŏĽŅĺĸńĔļĦƢȮěńĬĪőĶěĬƢȮ, ĬńĬĪŇĵŅȮŏěĶŇĠįĸȮ, ĔŋĸĵŅȮĸŇŘĴĶŋƞĚŏĶŊŀĚĶńĨĬƢȮŐĸŃĝŋĸňıĶȮıŋĥĬĺĸ,Ȯ 
 &šŤťŠ',ȮĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚįĸıĸŀĵœħƟıŅĽĨƟŅĕƟŅĺŏěƟŅĽŜŅľĶńĭĔŅĶįĸŇĨĶĚėĺńĨĩŋŏľĸŊŀĚŐĸŃőĴőĬ 

őėĸŇĬěŅĔȮKml_qaspȮnspnspcq,ȮȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮ 
ŠşȮŏĴŊŗŀĺńĬĪňŗȮšţ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮŤŦţ+ŤŧŠ',ȮĴľŅĽŅĶėŅĴ8ȮĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĽŅĶėŅĴ, 

4,ȮģŅĬŅĳĶĦƢȮŏĮƚŅĮĶŅĦňȮŐĸŃȮĝŋĸňıĶȮıŋĥĬĺĸ,Ȯ&šŤťş',ȮĺŇīňĔŅĶĪŅĚĽŏĮĔőĪĶőĲőĨŏĴĪĶňȮĽŜŅľĶńĭĔŅĶ 
ĺŇŏėĶŅŃľƢľŅĮĶŇĴŅĦœĬœĨĶĪƢőħĵŒĝƟıŅĶŅ+œĬőĨĶŀŃĬŇĸňĬȮŐĸŃȮŏĶĞŀĞŇĬŀĸȮŏĮƦĬĶňŏŀŏěĬĨƢ,ȮŒĬȮĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮŏĴŊŗŀĺńĬĪňŗȮšŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ
&ľĬƟŅȮŧş+ŧŦ',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ,Ȯ 

5,ȮĻĻŇĴŅĳĶĦƢȮŐĽĚĮĶŃĪŇĬȮŐĸŃȮĝŋĸňıĶȮıŋĥĬĺĸ,Ȯ&šŤťş',ȮĔŅĶľŅĮĶŇĴŅĦœĬœĨĶĪƢħƟĺĵŏĪėĬŇėĽŏĮĔőĪĶ 
őĲőĨŏĴĪĶňőħĵŒĝƟŏĴĨŅ+œĬőĨĶŀŃĬŇĸňĬŐĸŃŏĶĞŀĞŇĬŀĸ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ
ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮŏĴŊŗŀĺńĬĪňŗȮšŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮŦš+ŦŨ',ȮĝĸĭŋĶň8Ȯ
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ,Ȯ 

 
 
 
 



 +Ȯ/02Ȯ+ 

&/1'ȮȮ ĬŅĵĦńģıĚļƢȮĻĶňĽŋĕ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2527+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ 
/,ȮĦńģıĚļƢȮĻĶňĽŋĕ,Ȯ&šŤťš',ȮĔŅĶĽŜŅĶĺěįĸĔŅĶŏĶňĵĬĬŇĽŇĨľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĶŅĵĺŇĝŅŏėĴňȮš,ȮŒĬȮ 

ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠŠȮŏĴŊŗŀĺńĬĪňŗȮšŢ+šţȮıķļĳŅėĴȮı,Ļ,Ȯ 
šŤťšȮ&ľĬƟŅȮŨŤŨ+Ũťť',ȮĔĶŋĚŏĪıł8ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 

0,ȮĳńĪĶŅĳĶĦƢȮīĶĶĴĮĶŃĔŀĭȮŐĸŃĦńģıĚļƢȮĻĶňĽŋĕ,Ȯ&šŤťş',ȮĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœĬœĨĶĪƢŒĬįĸŇĨĳńĦĤƢ 
 ŏĬŊŘŀĽńĨĺƢȮŴľĴŗŜŅŵȮħƟĺĵĺŇīňĽŏĮĔőĪĶĽőĔĮƖ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮ 

ŨȮŏĴŊŗŀĺńĬĪňŗȮšŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮCH88+94',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 
 
&12'ȮȮ ĬŅĵĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2527+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ,Ȯ&šŤťš',ȮĔŅĶĔŜŅěńħŀŃėĶŇħňĬŀŀŏĶĬěƢŒĬĬŘŜŅőħĵĔŅĶħŌħĞńĭĭĬŏĩƟŅĸŀĵ,ȮĺŅĶĽŅĶ 
 ĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šţ&Ţ', ŠşŤŤ+ŠşŦş, 

&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
0,ȮĕěńħĳńĵȮĪŇıĵįƞŀĚȮŐĸŃĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ,Ȯ&šŤťŠ',ȮĔŅĶĻŉĔļŅŏĝŇĚĪķļġňĕŀĚĔŅĶĩƞŅĵőŀĬőĮĶĨŀĬ 

ĳŅĵŒĬőĴŏĸĔŋĸĕŀĚĲĸŅőĺĬŀĸħƟĺĵȮĪķļġňŏħĬĞŇĨňĲƤĚĔƢĝńĬĬńĸ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šŢ&š', 
ŧŤš+ŧŦŠ, 

 &ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
1,ȮĕěńħĳńĵȮĪŇıĵįƞŀĚȮŐĸŃĦńģĺŇĻŇļĢƢȮĵŃĽŅĶĺĶĶĦ,Ȯ&šŤťş',ȮĔŅĶĻŉĔļŅĮĢŇĔŇĶŇĵŅŐĸĔŏĮĸňŗĵĬĸŇŐĔĬħƢĕŀĚ 
 œŀŀŀĬŏĝŇĚĞƟŀĬĭŇĽ+&ŏŀŖĬ+&2,6+œħŏĴĪŇĸȮŏĲĬŇĸėŅĶƢĭŅőĴŀŇĸŏĴĪŇĸ'ȮŀŇĴĴŇőĬœħŀŃĞŇőĨ'ȮŏĪėĬňŏĪĨ&III'Ȯ 

ĔńĭĵŅĨƟŅĬĴŃŏĶŖĚĭĶŇőŀœĴĞŇĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šš&š', ŢŠ+ţŠ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮThipyapong, K,, & Yasarawan, N,Ȯ&2019',ȮExploring the transfer of hydrogen atom fromȮ 
kaempferol+based compounds to hydroxyl radical at ground state using PCM+DFT 
approach,ȮStructural Chemistry, 30&6', 2167+2180, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''  

3,ȮYasarawan, N,, & Thipyapong, K,Ȯ&2018',ȮComplexation reactions, electronic properties,  
 and reactivity descriptors of cysteamine+based ligands in aqueous solution8Ȯa  

PCM-DFT study,ȮStructural Chemistry, 29&6', 1723+1737, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com''  
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&13'ȮȮ ĬŅĚīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝėȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2536+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮŀīŇļģƢȮıŇıńĥĬŃĺőĶĪńĵ,ȮŀĬńĬĨƢȮŀīŇıĶĝńĵ, ĳĶĦňȮĻĶňĮĶňĝŅĻńĔħŇśȮŐĸŃīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė,Ȯ&šŤťš',Ȯ 

ĔŅĶıńĥĬŅœŁőħĶŏěĸıŀĸŇŏĴŀĶƢįĽĴĽŜŅľĶńĭĮĶŃĵŋĔĨƢŒĝƟħƟŅĬĝňĺĔŅĶŐıĪĵƢ8ȮĔŅĶŏĨĶňĵĴőħĵŏĪėĬŇė
őĞĸ+ŏěĸŐĸŃĔŅĶĮĸħĮĸƞŀĵŐĴĚěŇŏĲŀĶŇĬŒĬĽĳŅĺŃěŜŅĸŀĚ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*Ȯšţ&Ţ', 
ŧŧŤ+Ũşş, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

0,ȮĬŇĶŇĬīĬƢȮĬƟŀĵĻĶň*ȮĮƕĵŃıĶȮĦȮľĬŀĚėŅĵȮŐĸŃīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė,Ȯ&šŤťş',ȮœŁőħĶŏěĸĕŀĚŐėĮĮŅ+ 
 ėŅĶŅěňŐĬĬĪňŗĩŌĔľŋƟĴħƟĺĵőĞŏħňĵĴŀńĸěŇŏĬĨȮĽŜŅľĶńĭĶŃĭĭĬŜŅĽƞĚĵŅĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ėƞŅıňŏŀĝ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ*Ȯšš&ıŇŏĻļ', šťŨ+šŦŧ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮŏĬĨĶĝĬĔȮĳŌĴŇĪńĨ, ĮƕĵıĶȮĦȮľĬŀĚėŅĵ, ĮĶŇĵŅȮĮŃĭŋĠŏĶŊŀĚȮŐĸŃīĬŇħŅȮĨĶŃĔŌĸĽŋěĶŇĨőĝė,Ȯ&šŤťş',ȮĔŅĶ 
 ŏĨĶňĵĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢœŁőħĶŏěĸĕŀĚėŅĶƢĭŀĔĞňŏĴĪŇĸȮŏĞĸĸŌőĸĽ-ıŀĸŇŀŃėĶŇĸŅœĴħƢȮIPNs ĪňŗĴň 

ĽĴĭńĨŇĨŀĭĽĬŀĚĨƞŀıňŏŀĝ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮŏĴŊŗŀĺńĬĪňŗȮ 
šŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮŢŢ+ţš',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 

2,ȮPipattanawarothai, A,, & Trakulsujaritchok, T,Ȯ&2020',ȮHybrid polymeric chemosensor  
 bearing rhodamine derivative prepared by sol+gel technique for selective  

detection of Fe3)Ȯion,ȮDyes and Pigments, 173, 107946, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

3,ȮBoonjamnian, S,, Trakulsujaritchok, T,, & Na Nongkhai, P,Ȯ&2018',ȮThe applicability of  
 PMAMPC+functionalized Fe3O4 NPs for biosensor application,ȮIn Proceedings of  

the International Polymer Conference of Thailand &PCT+8'Ȯon 14+15 June 2018Ȯ 
&pp,Ȯ149+153',ȮBangkok8ȮPolymer Science of Thailand, 

4,ȮBoonjamnian, S,, Trakulsujaritchok, T,, Srisook, K,, Hoven, V,ȮP,, & Nongkhai, P,ȮN,Ȯ&2018',Ȯ 
 Biocompatible zwitterionic copolymer+stabilized magnetite nanoparticles8Ȯa  

simple one+pot synthesis, antifouling properties and biomagnetic separation,ȮRSC 
Advances, 8&65', 37077+37084, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮLapwanit, S,, Sooksimuang, T,, & Trakulsujaritchok, T,Ȯ&2018',ȮAdsorptive removal of  
 cationic methylene blue dye by kappacarrageenan-poly&glycidyl methacrylate'Ȯ 

hydrogel beads8ȮPreparation and Characterization,ȮJournal of Environmental  
Chemical Engineering, 6&5', 6221+630, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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6,ȮPhumithat, N,, Na Nongkhai, P,, & Trakulsujaritchok, T,Ȯ&2017',ȮSodium carboxymethyl  
cellulose-polyacrylamide interpenetrating polymer networks for controlled 
delivery8Ȯpreparation and characterization,ȮKMUTNB International Journal of 
Applied Science and Technology, Special Issue, 159+166, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

7,ȮPipattanawarothai, A,, Suksai, C,, Srisook, K,, & Trakulsujaritchok, T,Ȯ&2017',ȮNon+ 
cytotoxic hybrid bioscaffolds of chitosan+silica8ȮSol+gel synthesis, characterization 
and proposed application,ȮCarbohydrate Polymers, 178, 190+199, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

 
&/4'ȮȮ ĬŅĵīňĶĬńĬĪƢȮĬĚėƢĬĺĸ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ254.+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮKulsri, W,, Pachana, P,, & Nongnual, T,Ȯ&2019',ȮWettability measurement of  

biodegradable food containers made from sugarcane bagasse and bamboo fiber,Ȯ 
In Proceedings of the 7th International Conference 2019 on 11+12 July 2019 &pp,Ȯ
300+305',ȮSamutprakarn8ȮHuachiew Chalermprakiet University, 

0,ȮSrimongkol, S,, Pachana, P,, & Nongnual, T,Ȯ&2019',ȮEstimation of water droplet volume  
on hydrophobic surface from two+dimensional drop shape measurement,ȮIn  
Proceedings of the 7th International Conference 2019Ȯon 11+12 July 2019Ȯ&pp,Ȯ 
253+258',ȮSamutprakarn8ȮHuachiew Chalermprakiet University, 

1,ȮAnanpitoon, P,, Nongnual, T,, & Kaewpirom, S,Ȯ&2018',ȮPreparation and characterizationȮ 
of green electrostatic+dissipative film from polyvinyl alcohol-polyethylene glycol 
blend,ȮIn Proceedings ofȮThe 6th CreTech International Conference 2018 on 24+26 
July 2018Ȯ&pp,Ȯ86+89,'ȮChonburi8ȮRajamangala University of Technology Krungthep, 

2,ȮKhamkanya, A,, & Nongnual, T,Ȯ&2018',ȮTheoretical investigation of the spatial  
resolution in particle tracking affected by motion blur,ȮIn Proceedings of The 6thȮ 
CreTech International conference 2018 on 24+26 July 2018Ȯ&pp,Ȯ90+94,'ȮChonburi8  
Rajamangala University of Technology Krungthep, 

Ȯ 
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&15'ȮȮ ĬŅĚĽŅĺĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2537+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĔĬĔĺĶĶĦȮĨĶňŏħĝŅ,ȮīĬŃĺńĥĬƢȮĺĶĶĦĮĶŃĳŅȮŐĸŃĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ,Ȯ&šŤťš',ȮĔŅĶŀŀĔŐĭĭ 

ĔŇěĔĶĶĴĽŃŏĨŖĴĻŉĔļŅȮŏĶŊŗŀĚȮŐĭĨŏĨŀĶňŗěŅĔĽŅĶŏėĴňŒĬĭƟŅĬȮĽŜŅľĶńĭĬńĔŏĶňĵĬĶŃħńĭĴńīĵĴĻŉĔļŅĮƖĪňŗȮ
ť,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴĪĶ,ȮīńĠĭŋĶň, Ũ&Š', ţş+ŤŢ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮš' 

0,ȮĽŋĳŅıĶȮĔŇěĺŅĬŇĝĝńĵ,ȮīĬŃĺńĥĬƢȮĺĶĶĦĮĶŃĳŅȮŐĸŃĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ,Ȯ&šŤťš',ȮĔŅĶŀŀĔŐĭĭ 
ĔŇěĔĶĶĴėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮŏĶŊŗŀĚȮĔŅĶĪŜŅĽĭŌƞĽĴŋĬœıĶőħĵĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĽŃŏĨŖĴĻŉĔļŅ,ȮĺŅĶĽŅĶ
ĺŇěńĵȮĴĪĶ,ȮĻĶňĺŇĝńĵ, ŠŠ&Ţ', ţšš+ţŢŠ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

1,ȮĬĳŅıĶȮĭŋĠĬĶŅĬŋĶńĔļƢȮŐĸŃĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ,Ȯ&šŤťŠ',ȮĔŅĶľŅĮĶŇĴŅĦĮĶŀĪŒĬĨńĺŀĵƞŅĚĕƟŅĺŏěƟŅőħĵ 
ŏĪėĬŇėĔŅĶĽĸŅĵĨńĺħƟĺĵėĺŅĴĶƟŀĬȮĔŅĶŏĔŇħŀŃĴńĸĔńĴȮŐĸŃĔŅĶĺńħĔŅĶħŌħĔĸŊĬŐĽĚĕŀĚŀŃĨŀĴ 
ĮĶŀĪ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴĻĺ,, Ţţ, Šť+šŨ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮĵŋĪīĬŅȮĶńĨĬĽŋĺĶĶĦȮŐĸŃĬĳŅȮĨńŘĚŏĨĶňĵĴěŇĨĴńŗĬ,Ȯ&šŤťş',ȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĺŇŏėĶŅŃľƢȮŒĬŏĪėĬŇė 
 ŏĲĸĴŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢıĝńĬĽŏĮėőĪĶőĲőĨŏĴĪĶň,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ 

ĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň, ŠŨ&Ţ', Ťŧ+ťŧ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

3,ȮThubkhun, N,, & Tangtreamjitmun, N,Ȯ&2018',ȮDetermination of nickel by flame atomic  
absorption spectrometry after preconcentration by coprecipitation with 
aluminum hydroxide,ȮAnalytical Science, 34&7', 849+851, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

4,ȮKaenjun, T,, Saributh, R,, & Tangtreamjitmun, N,Ȯ&2017',ȮA Spectrophotometric  
 determination of the pesticide o+phenylphenol at the ppb level,ȮIn Proceedings  

of The Pure and Applied Chemistry International Conference 2017ȮonȮ2+3  
February 2017Ȯ&pp,Ȯ134+138',ȮBangkok8ȮKing MongkutŲs University of Technology 
Thonburi, 

5,ȮWongpun, R,, & Tangtreamjitmun, N,Ȯ&2017',ȮSolidified floating organic drop  
 microextraction of chrysene for determination by spectrofluorometer using  

microplate,ȮIn Proceedings of the Burapha University International Conference 
2017Ȯon 3+4 August 2017Ȯ&pp,Ȯ316+320',ȮChonburi8ȮBurapha University, 
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&16'ȮȮ ĬŅĵĬĶĺŇĝĠƢȮœĔĶĬĶŅ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2554+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮKrainara, N,, & Rodkong, K,Ȯ&2019',ȮFast synthesis of copper zinc tin sulfide under  

microwave irradiation,ȮIn Proceedings of 7th National and International  
ConferenceȮon 11+12 July 2019 &pp,Ȯ249+252', Samutprakarn8ȮHuachiew  
Chalermprakiet University, 

0,ȮKrainara, N,, Tunsomros, K,, & Lohawet, K,Ȯ&2018',ȮFast and free+template synthesis of  
Zn1+xCdxS as buffer layer in solar cell,ȮIn Proceedings of 6th Cretech International 
Conference 0./8Ȯon 24+26 July 2018Ȯ&pp,Ȯ95+98', Bangkok8ȮRajamangala University 
of Technology Krungthep, 

 
&15'ȮȮ ĬŅĵĬĺĻŇļĢƢȮĭŜŅĶŋĚĶńĔļƢȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2524+254. ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ 
/,ȮĬńĢĝĬĔȮĔŀĚŐĔƟĺ,ȮĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚȮŐĸŃĬŇĬĬŅĪƢȮěńĬĪĶƢĽŌĶĵƢ,Ȯ&šŤťš',ȮĔŅĶıńĥĬŅĪńĔļŃĔĶŃĭĺĬĔŅĶ

ŐĔƟĮƤĠľŅȮŏĶŊŗŀĚȮĔŅĶħŌħĔĸŊĬŐĸŃėŅĵėĺŅĴĶƟŀĬħƟĺĵĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĽŃŏĨŖĴĻŉĔļŅȮĽŜŅľĶńĭ
ĬńĔŏĶňĵĬĝńŘĬĴńīĵĴĻŉĔļŅĨŀĬĨƟĬ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇȮėĶńŘĚĪňŗȮšȮ ĻŅĽĨĶƢıĶŃĶŅĝŅȮĽĶƟŅĚĬĺńĨĔĶĶĴȮĬŜŅĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬŀĵƞŅĚĵńŗĚĵŊĬ ȮŏĴŊŗŀ
ĺńĬĪňŗȮšš+šŢȮĽŇĚľŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŠŠţŠ+ŠŠŤŠ',ȮĽŋĶŇĬĪĶƢ8ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ĽŋĶŇĬĪĶƢ, 

0,ȮĬŇŗĴĬĳŅȮľĸĺĚĮƤĬȮŐĸŃĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚ,Ȯ&šŤťš',ȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĺńĢěńĔĶĽŊĭŏĽŅŃľŅ
ėĺŅĴĶŌƟȮ7 ĕńŘĬȮ&7E'ȮŏĶŊŗŀĚȮĮƤěěńĵĪňŗĴňįĸĨƞŀŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĕŀĚĬńĔŏĶňĵĬĝńŘĬĴńīĵĴĻŉĔļŅĮƖ
ĪňŗȮŤ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĭńĦĤŇĨĻŉĔļŅȮĶŃħńĭĝŅĨŇȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŀŋħĶīŅĬňȮ
ėĶńŘĚĪňŗȮŠšȮĺńĬĪňŗȮšşȮĔĶĔġŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŤŤş+ŤŤš',ȮŀŋħĶīŅĬň8ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ŀŋħĶīŅĬň, 

1, ĶŃıňıĶĶĦȮŏľĸŊŀĽŊĭĝŅĨŇȮŐĸŃĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚ,Ȯ&šŤťš',ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŇěĔĶĶĴŏĮƦĬģŅĬŒĬ
ĶŅĵĺŇĝŅŏėĴňȮŏĶŊŗŀĚıńĬīŃőėŏĺŏĸĬĨƢŐĸŃĶŌĮĶƞŅĚőĴŏĸĔŋĸ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĴĬŋļĵĻŅĽĨĶƢŐĸŃ
ĽńĚėĴĻŅĽĨĶƢĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮėĶńŘĚĪňŗȮšȮ ĻŅĽĨĶƢıĶŃĶŅĝŅȮĽĶƟŅĚĬĺńĨĔĶĶĴȮĬŜŅĔŅĶıńĥĬŅ
ĪƟŀĚĩŇŗĬŀĵƞŅĚĵńŗĚĵŊĬ ȮŏĴŊŗŀĺńĬĪňŗȮšš+šŢȮĽŇĚľŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŠŠŧŨ+Ššşş',ȮĽŋĶŇĬĪĶƢ8Ȯ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽŋĶŇĬĪĶƢ, 

2,ȮĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚ, ĝŋĸňıĶȮıŋĥĬĺĸȮŐĸŃĪŇıĺĶĶĦȮŏĴŊŀĚĴŌĸ,ȮȮ&šŤťŠ',ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟ 
ĔŇěĔĶĶĴŏĮƦĬģŅĬŒĬĶŅĵĺŇĝŅŏėĴňȮľĬƞĺĵȮĔĶħ+ŏĭĽ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵ
ĶŃħńĭĝŅĨŇȮ ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠşȮŏĴŊŗŀĺńĬĪňŗȮšţ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťŠȮ&ľĬƟŅȮŧŨş+
ŧŨŦ',ȮĴľŅĽŅĶėŅĴ8ȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 
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3,ȮĬŇĬĬŅĪƢȮěńĬĪĶƢĽŌĶĵƢȮŐĸŃĬĺĻŇļĢƢȮĶńĔļƢĭŜŅĶŋĚ,Ȯ&šŤťŠ',ȮėĺŅĴĶŌƟŏĬŊŘŀľŅįĽŅĬĺŇīňĽŀĬŐĸŃŏĪėőĬőĸĵňŒĬ 
ľƟŀĚŏĶňĵĬŏėĴňőħĵŒĝƟĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĭĭĴňĮĢŇĽńĴıńĬīƢĕŀĚȮPhET,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃ 
ĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň, Š&Š', ŠşŨ+ŠšŠ, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮš' 
 

&16'ȮȮ ĬŅĚĽŅĺıĶŏıŖĠȮŀŅĪĶĔŇěĺńĥĬƢȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2540+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮıĶŏıŖĠȮŀŅĪĶĔŇěĺńĥĬƢ, ěŋĤŅĶńĨĬƢȮŏĸŊŗŀĴĽŜŅĶŅĠȮŐĸŃĺŇĻĺńĥĬƢȮĽĔŋĸĻńĔħŇśĬŇĴŇĨĶ,Ȯ&šŤťš',ȮėĺŅĴŏĮƦĬ 

ŏĬŊŘŀŏħňĵĺŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇœĺĬŇĸŇħňĬĲĸŌŀŀœĶħƢőėıŀĸŇŏĴŀĶƢŐĸŃœŀőŀőĬŏĴŀĶƢįĽĴ,Ȯ
ŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮėĶńŘĚĪňŗȮťȮŏĴŊŗŀĺńĬĪňŗȮšşȮĔĶĔġŅėĴȮı,Ļ,ȮšŤťšȮ
&ľĬƟŅȮŠŠŢţ+ŠŠţş',ȮĕŀĬŐĔƞĬ8ȮĴľŅĺŇĪĵŅĸńĵĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ, 

0,ȮĺŇĻĺńĥĬƢȮĽĔŋĸĻńĔħŇśĬŇĴŇĨĶ, ĳńĪĶƢĽŋħŅȮĝńĵĺĚĻƢȮŐĸŃıĶŏıŖĠȮŀŅĪĶĔŇěĺńĥĬƢ,Ȯ&šŤťš',ȮĔŅĶŐĵĔėŅĶƢħŅĬŀĸ 
ěŅĔŏĮĸŊŀĔĴŃĴƞĺĚľŇĴıŅĬĨƢ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮėĶńŘĚĪňŗȮťȮŏĴŊŗŀĺńĬĪňŗȮ
šşȮĔĶĔġŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŠşşš+Šşşŧ',ȮĕŀĬŐĔƞĬ8ȮĴľŅĺŇĪĵŅĸńĵĳŅė
ĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ, 

1,ȮAtorngitjawat, P,, & Sakulsaknimitr, W,Ȯ&2019',ȮPreparation of phosphorylated  
polycarbonates,ȮIn Proceeding of the 7th CAS Nation and International  
Conference &CASNICS2019'Ȯon 16 November 2019Ȯ&pp,Ȯ2177+2183',ȮKhon Kaen8Ȯ 
Khon Kaen University, 

2,ȮAtorngitjawat, P, &2017', Effects of processing conditions and crystallization on dynamic  
relaxations in semicrystalline poly&vinylidene fluoride'Ȯfilms,ȮMacromolecular  
Research, 25&5', 391+399, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

 
&17'ȮȮ ĬŅĵĳŌĴŇıńĥĬƢȮĳŅĝĬŃȮȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2527+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ  
/,ȮĻĶŅĺŋīȮŏĨňĵĚĔŋĸ, ĔķļĬńĵĵƢȮŏěĶŇĠěŇĨĶȮŐĸŃĳŌĴŇıńĥĬƢȮĳŅĝĬŃ,Ȯ&šŤťŠ',ȮĔŅĶĨŇħĨŅĴĮĶŅĔĢĔŅĶĦƢĵŌőĪĶ 

ĲƕŏėĝńŗĬőħĵĔŅĶŒĝƟĕƟŀĴŌĸľĸŅĵĝƞĺĚėĸŊŗĬěŅĔĳŅıĩƞŅĵħŅĺŏĪňĵĴȮĭĶŇŏĺĦŀƞŅĺœĪĵĨŀĬĭĬĕŀĚ 
ĮĶŃŏĪĻœĪĵ,ȮŒĬĔŅĶĮĶŃĝŋĴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮŏėĶŊŀĕƞŅĵ 
ĭńĦĤŇĨĻŉĔļŅȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮĳŅėŏľĬŊŀȮėĶńŘĚĪňŗȮŠŧȮŐĸŃĸŜŅĮŅĚĺŇěńĵȮėĶńŘĚĪňŗȮţȮŏĴŊŗŀĺńĬĪňŗȮšşȮ 
ĔĶĔġŅėĴȮı,Ļ,ȮšŤťŠȮȮ&ľĬƟŅȮŨşŠ+ŨŠţ',ȮĸŜŅĮŅĚ8ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĸŜŅĮŅĚ, 
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0,ȮKulsri, W,, Pachana, P,, & Nongnual, T,Ȯ&2019',ȮWettability measurement of  
biodegradable food containers made from sugarcane bagasse and bamboo fiber,Ȯ
In Proceedings of the 7th International Conference 2019Ȯon 12 July 2019Ȯ&pp,Ȯ300+
305',ȮSamutprakarn8ȮHuachiew Chalermprakiet University, 

1,ȮSrimongkol, S,, Pachana, P,, & Nongnual, T,Ȯ&2019',ȮEstimation of water droplet volume  
on hydrophobic surface from two+dimensional drop shape measurement,ȮIn  
Proceedings of the 7th International Conference 2019Ȯon 12 July 2019Ȯ&pp,Ȯ253+ 
258',ȮSamutprakarn8ȮHuachiew Chalermprakiet University, 
 

&0.'ȮȮȮȮĬŅĚĽŅĺĶŋƞĚĬĳŅȮŐĞƞŏŀŖĚ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2520+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ 
/ȮAthipornchai, A,, Ketpoo, P,, & Saeeng, R,Ȯ&2020',ȮAcetylcholinesterase Inhibitor From  

Tabernaemontana pandacaqui Flowers,ȮNatural Product Communications, 15&3',  
1+5, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

0,ȮKansom,ȮT,, Dumkliang, E,, Patrojanasophon, P,, Sajomsang, W,, Saeeng, R,, Zhu, W,, &  
Opanasopit, P,Ȯ&2019',ȮFolate+Functionalized Amphiphilic Chitosan Polymeric  
Micelles Containing Andrographolide Analogue &3A,1'Ȯfor Colorectal Cancer,ȮKey  
Engineering Materials, 819, 15+20, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

1,ȮSenapak, W,, Saeeng, R,, Jaratjaroonphong, J,, Promarak, V,, & Sirion, U,Ȯ&2019',ȮMetal  
free selective synthesis of 2+substituted benzimidazoles catalyzed by Brönsted 
acid+ionic liquid8ȮConvenient access to one+pot synthesis of N+alkylated 1,2+ 
disubstituted benzimidazoles,ȮTetrahedron, 75, 3543+3552,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

2,ȮApisornopas, J,, Silalai, P,, Kasemsuk, T,, Athipornchai, A,, Sirion, U,, Suksen, K,,  
 Piyachaturawat, P,, Suksamrarn, A,, & Saeeng, R,Ȯ&2018',ȮSynthetic analogues of  

durantoside I from Citharexylum spinosum L,Ȯand their cytotoxic activity,Ȯ 
Bioorganic & Medicinal Chemistry Letters, 27, 5139+5143, 
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koenigii trigger apoptosis and autophagic flux inhibition in human oral squamous  
cell carcinoma cells,ȮJournal of Natural Medicine, 71, 158+169, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

 
&22'ȮȮ ĬŅĚŀĳŇĠĠŅȮĬĺėŋĦȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2521+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĕĬŇļģŅȮĻĶňĭŋĶŇĬĪĶƢȮŐĸŃŀĳŇĠĠŅȮĬĺėŋĦ,Ȯ&šŤťš',ȮĔŅĶĻŉĔļŅĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚĽŜŅľĶńĭľŅĮĶŇĴŅĦ 
 ŏŀĪŅĬŀĸħƟĺĵŏĪėĬŇėĵŌĺň+ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶň,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬ 

ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮėĶńŘĚĪňŗȮŠȮŏĴŊŗŀĺńĬĪňŗȮšşȮŏĴļŅĵĬı,Ļ,ȮšŤťšȮ&ľĬƟŅȮšŢŠ+ 
šŢŨ',ȮĔĶŋĚŏĪıł8ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸıĶŃĬėĶ, 

0,ȮıńĝĵŅȮŐĔƞĬőĝĨŇĔŋĸȮŐĸŃŀĳŇĠĠŅȮĬĺėŋĦ,Ȯ&šŤťş',ȮĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦĮĶŀĪŒĬĨńĺŀĵƞŅĚĬŘŜŅěŅĔ 
 ĭĶŇŏĺĦĬŇėĴŀŋĨĽŅľĔĶĶĴĴŅĭĨŅıŋħ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŨȮ 

ŏĴŊŗŀĺńĬĪňŗȮšŤ+šťȮıķļĳŅėĴȮı,Ļ,ȮšŤťşȮ&ľĬƟŅȮŠşţ+ŠŠŠ',ȮĝĸĭŋĶň8ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 
1,ȮœĽĺȮĻŇĸŅȮŐĸŃŀĳŇĠĠŅȮĬĺėŋĦ,Ȯ&šŤťş',ȮĔŅĶĺŇŏėĶŅŃľƢőĞŏħňĵĴœŁőħĶĞńĸœĲĨƢŐĭĭĚƞŅĵőħĵŏĪėĬŇė 
 ĽŏĮĔőĪĶőĲőĨŏĴĪĶň,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šš&ıŇŏĻļ', ŠŦŢ+Šŧť, 

&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 
2,ȮNavakhun, A,Ȯ&2019',ȮMatrix+free extraction method for the determination of  

formaldehyde by UV+visible spectrometry,ȮInȮProceedings of the 7th Burapha 
University International Conference on Interdisciplinary Research 2019Ȯon 27+29 
November 2019Ȯ&pp,Ȯ549+555',ȮChonburi8ȮBurapha University, 

3,ȮMongkol, N,, & Navakhun, A,Ȯ&2017',ȮDetermination of cadmium in water samples by  
 dispersive liquid+liquid microextraction combined with UVůVisible  

spectrophotometry,ȮIn Proceedings of the Pure and Applied Chemistry  
International Conference 2017Ȯon 2+3 February 2017 &pp,Ȯ90+94',ȮBangkok8ȮKing  
MongkutŲs University of Technology Thonburi, 

4,ȮNgampraserd, J,, & Navakhun, A,Ȯ&2017',ȮDetermination of Silver by dispersive liquid+ 
liquid microextraction preconcentration and UV+visible spectrophotometric 
detection,ȮIn Proceedings of the Pure and Applied Chemistry International 
Conference 2017Ȯon 2+3 February 2017Ȯ&pp,Ȯ84+89',ȮBangkok8ȮKing MongkutŲs 
University of Technology Thonburi, 
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&23'ȮȮ ĬŅĚĽŅĺŀŋĪńĵĺĶĶĦȮĻŇĶŇŀƞŀĬ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2531+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮSenapak, W,, Saeeng, R,, Jaratjaroonphong, J,, Promarak, V,, & Sirion, U,Ȯ&2019',ȮMetal  

free selective synthesis of 2+substituted benzimidazoles catalyzed by Brönsted 
acid+ionic liquid8ȮConvenient access to one+pot synthesis of N+alkylated 1,2+ 
disubstituted benzimidazoles,ȮTetrahedron, 75, 3543+3552,Ȯ 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

0,ȮApisornopas, J,, Silalai, P,, Kasemsuk, T,, Athipornchai, A,, Sirion, U,, Suksen, K,,  
 Piyachaturawat, P,, Suksamrarn, A,, & Saeeng, R,Ȯ&2018',ȮSynthetic analogues of  

durantoside I from Citharexylumspinosum L,Ȯand their cytotoxic activity,Ȯ
Bioorganic & Medicinal Chemistry Letters, 27, 5139+5143, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

1,ȮSaehlim, N,, Kasemsuk, T,, Sirion, U,, & Saeeng, R,Ȯ&2018',ȮOne pot approach for the  
synthesis of bis+indole+1,4+disubstituted+1,2,3+triazoles,ȮJournal of Organic 
Chemistry, 83&21', 13233+13242, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

2,ȮSenapak, W,, Saeeng, R,, Jaratjaroonphong, J,, & Sirion, U,Ȯ&2018',ȮBrönsted acid+ 
 surfactant+combined ionic liquid catalyzed green synthesis of 2+alkyl and 2+ 

arylbenzothiazoles in water8ȮReusable catalyst and metal+freeȮconditions,Ȯ 
Molecular Catalysis, 458,Ȯ97+105, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

3,ȮTuengpanya, S,, Chantana, C,, Sirion, U,, Siritanyong, W,, Srisook, K,, & Jaratjaroonphong,  
 J,Ȯ&2018',ȮOne+pot solvent+free synthesis of triaryl+Ȯand triheteroarylmethanes by  

Bi&OTf'3+catalyzed Friedel+Crafts reaction of arenes-heteroarenes with trialkyl  
orthoformates,ȮTetrahedron, 74, 4373+4380, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

4,ȮKasemsuk, T,, Piyachaturawat, P,, Bunthawong, R,, Sirion, U,, Suksen, K,, Suksamrarn, A,,  
 & Saeeng, R,Ȯ&2017',ȮOne+pot three steps cascade synthesis of novel  

isoandrographolide analogues and their cytotoxic activity,ȮEuropean Journal of 
Medicinal Chemistry, 138, 952+963, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮSenapak, W,, Saeeng, R,, & Sirion, U,Ȯ&2017',ȮAcid+ionic polymer as recyclable catalyst  
 for one+pot three+component Mannich reaction,ȮRSC Advances, 7, 30380ů30384, 

&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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6,ȮSirion, U,, Kasemsook, T,, Piyachaturawat, P,, Suksen, K,, Suksamrarn, A,, & Saeeng, R,Ȯ 
 &2017',ȮSynthesis and cytotoxic activity of 14+deoxy+12+hydroxyandrographolide  

analogues,ȮMedicinal Chemistry Research, 26, 1653+1663, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

7,ȮSombut, S,, Bunthawong, R,, Sirion, U,, Kasemsuk, T,, Piyachaturawat, P,, Suksen, K,,  
 Suksamrarn, A,, & Saeeng, R,Ȯ&2017',ȮSynthesis of 14+deoxy+11,12+ 

didehydroandrographolide analogues as potential cytotoxic agents for  
cholangiocarcinoma,ȮBioorganic & Medicinal Chemistry Letters, 27, 5139+5143, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
 

&24'Ȯ ĬŅĚĽŅĺŀŋĭĸĸńĔļĦƢȮĶńĨĬĻńĔħŇśȮȮȮ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2528+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮȮȮ 
/,ȮChindaprasirt, P,, & Rattanasak, U,Ȯ&0.0.',ȮFabrication of self+cleaning fly 

ash-polytetrafluoroethylene material for cement mortar spray+coating,ȮJournal of 
Cleaner Production, 042, /0/526, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

0,ȮChindaprasirt, P,, & Rattanasak, U,Ȯ&0.0.',ȮEco+production of silica from sugarcane 
bagasse ash for use as a photochromic pigment filler,ȮScientific Reports, /., 767.,Ȯ
https8--doi,org-/.,/.16-s2/376+.0.+44663+y 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

1,ȮChindaprasirt, P,, & Rattanasak, U,Ȯ&0.0.',ȮSynthesis of porous alkali+activated materials 
for high+acidic wastewater treatment,ȮJournal of Water Process Engineering, 11, 
/.///6, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

2,ȮChindaprasirt, P,, & Rattanasak, U,Ȯ&0./7',ȮCharacterization of porous alkali+activated fly 
ashȮcomposite as a solid absorbent,ȮInternational Journal of Greenhouse Gas 
Control, 63,Ȯ1.+13, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

3,ȮChindaprasirt , P,, & Rattanasak, U,Ȯ&0./6',ȮFire+resistant geopolymer bricks synthesized 
from high+calcium fly ash with outdoor heat exposure,ȮClean Technologies and 
Environmental Policy, 0.&3', /.75ů//.1, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 
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4,ȮChindaprasirt, P,, & Rattanasak, U,Ȯ&0./5',ȮCharacterization of the high+calcium fly ash 
geopolymer  mortar with hot+weather curing systems for sustainableȮ
application,ȮAdvanced PowderȮTechnology, 06&7', 01/5ů0102, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

5,ȮChindaprasirt , P,, & Rattanasak, U,Ȯ&0./5',ȮSynthesis of polypropylene fiber-high+
calcium fly ash geopolymer with outdoor heat exposure,ȮClean Technologies and 
Environmental Policy, /7&5', /763ů/770, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

6,ȮSrihata, W,, Jamnongkan, T,, Rattanasak, U,, Boonsang, S,, & Kaewpirom, S,Ȯ&0./5',Ȯ
Enhanced electrostatic dissipative properties of chitosan-gelatin composite films 
filled with reduced graphene oxide,ȮJournal of Materials Science8ȮMaterials in 
Electronics, 06&/', 777ů/./., 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĬŅĬŅĝŅĨŇȮScopus &http8--www,info,scopus,com'' 

 
&25'ȮȮ ĬŅĵŏŀĔıĚļƢȮĽŋĺńĥĬĴŅĸŅ 
ĮĶŃĽĭĔŅĶĦƢĽŀĬ 
ĮƖȮı,Ļ,Ȯ2521+2541 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮ 
/,ȮĬŇĻŅĔĶȮŏĽŅľŏĶŊŀĚĶŀĚĔŋĸȮŐĸŃŏŀĔıĚļƢȮĽŋĺńĥĬĴŅĸŅ,Ȯ&šŤťš',ȮĔŅĶıńĥĬŅŐĬĺėŇħŏĶŊŗŀĚĽĴħŋĸŏėĴňŐĸŃ 

ėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔŏĶňĵĬĝńŘĬĴńīĵĴĻŉĔļŅȮĮƖĪňŗȮŤȮőħĵŒĝƟĭĪŏĶňĵĬĽŜŅŏĶŖěĶŌĮĭŌĶĦŅĔŅĶ
Ĕńĭĺńġ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠŠȮŏĴŊŗŀĺńĬĪňŗȮšŢ+šţȮ
ıķļĳŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŨŨť+Ũŧţ',ȮĔĶŋĚŏĪıł8ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 

0,ȮĳńĪĶĻĶňȮıŋƞĴĕěĶȮŐĸŃŏŀĔıĚļƢȮĽŋĺńĥĬĴŅĸŅ,Ȯ&šŤťš',ȮĔŅĶıńĥĬŅŐĬĺėŇħŐĸŃŏěĨėĨŇĕŀĚĬńĔŏĶňĵĬĝńŘĬ 
 ĴńīĵĴĻŉĔļŅĮƖĪňŗȮţȮŐįĬĔŅĶŏĶňĵĬėĦŇĨĻŅĽĨĶƢ+ĳŅļŅŀńĚĔķļȮŏĶŊŗŀĚĮĢŇĔŇĶŇĵŅŏėĴňȮħƟĺĵĔŅĶěńħ 

ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟĶƞĺĴĔńĭŐĬėŇħĪŅĚŏėĴňȮŢȮĶŃħńĭ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠŠȮŏĴŊŗŀĺńĬĪňŗȮšŢ+šţȮıķļĳŅėĴȮı,Ļ,ȮšŤťšȮ&ľĬƟŅȮŨťŦ+ 
ŨŦŤ',ȮĔĶŋĚŏĪıł8ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 

1,ȮŀŅĚėƢĽŋĳŅȮŏĬňĵĴŐĽĚ, ĝńĵĻńĔħŇśȮŀŇĽőĶȮŐĸŃŏŀĔıĚļƢȮĽŋĺńĥĬĴŅĸŅ,Ȯ&šŤťŠ',ȮĔŅĶŏĨĶňĵĴĨńĺĨĶĺěĺńħŐĔƠĽȮ 
NO2ȮőħĵŒĝƟĪƞŀĬŅőĬėŅĶƢĭŀĬŏěŊŀœĬőĨĶŏěĬŐĸŃĪƞŀĬŅőĬėŅĶƢĭŀĬŏěŊŀőĭĶŀĬŐĸŃœĬőĨĶŏěĬ
ĽńĚŏėĶŅŃľƢěŅĔĽŅĶĨńŘĚĨƟĬĝĬŇħĕŀĚŐĕŖĚ,ȮĺŅĶĽŅĶĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň, 
šť&Š', Šţš+ŠŤş, 
&ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬģŅĬĕƟŀĴŌĸĶŃħńĭĝŅĨŇȮThai Journal Citation Index &TCI'ȮĔĸŋƞĴĪňŗȮŠ' 

2,ȮTemnuch, N,, Suwattanamala, A,, Inpaeng, S,, & Tedsree, K,Ȯ&2020',ȮMagnetite  
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042,5,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮŠŠȮŏĴŊŗŀĺńĬĪňŗȮšŢ+šţȮ 
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1,ȮĝĴıŌĬŋĝȮŀŋĪńĵĶńĨĬƢ, ŏŀĔĶńģȮĻĶňĽŋĕȮŐĸŃĔĸƞŅĺĕĺńĠȮĻĶňĽŋĕ,Ȯ&šŤťş',ȮįĸĕŀĚĽĳŅĺŃĨƞŅĚȮŕȮĕŀĚĔŅĶŀĭ 
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ĽƟĴĞƞŅ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, šš&Š', šŠŠ+ššŤ, 
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ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ1 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 

¸Ȯ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ 

ěĶŇĵīĶĶĴ 
ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

GELO1 GELO2 GELO3 GELO4 GELO5 GELO6 GELO7 GELO8 GELO9 GELO10 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
1,ȮĔĸŋƞĴĺŇĝŅĪńĔļŃĔŅĶŒĝƟĝňĺŇĨėŋĦĳŅı 
89510064 ĳŌĴŇĭŌĶıŅ  ̧  ̧  ̧ ¹  ̧   ̧   ¹ 
89510164 ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ¹  ̧  ̧  ̧ ¹ ¹ ¹  ̧ ¹ ¹ 
89510464 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  ̧   ̧  ̧   ¹  ̧ ¹  
89510764 ėĺŅĴĶńĔȮŏıĻĽńĴıńĬīƢȮŐĸŃĽŋĕĳŅı  ̧ ¹  ̧  ̧ ¹  ¹ ¹ ¹ ¹ 
2,ȮĔĸŋƞĴĺŇĝŅıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔ 
89520064 ıĸŏĴŊŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴœĪĵȮŀŅŏĞňĵĬȮŐĸŃőĸĔ  ̧  ̧  ̧   ̧   ̧  ̧  ̧  
89520164 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶėŇħĬŀĔĔĶŀĭ  ̧ ¹  ̧  ̧  ̧ ¹  ̧  ̧  ̧ ¹ 
89520464 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ̧   ̧ ¹  ̧   ̧  ¹  ̧
89520664 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĝňĺŇĨěĶŇĚ  ̧   ̧ ¹  ̧   ̧  ¹  ̧
89520864 ĪńĔļŃĳŅļŅœĪĵŏıŊŗŀĔŅĶŀŅĝňıŒĬĽńĚėĴĶƞĺĴĽĴńĵ  ̧   ̧    ̧  ¹  ̧  ̧
3,ȮĔĸŋƞĴĺŇĝŅĪňŗŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨ 
89530064 őŀĔŅĽŐĸŃėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĸĔŀĬŅėĨ   ̧  ̧  ̧ ¹ ¹  ̧   ̧  
89530164 ĪńĔļŃħŇěŇĪńĸ   ̧  ̧  ̧ ¹ ¹  ̧   ̧  
89531764 ĔŅĶĨĸŅħĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶŒĬĻĨĺĶĶļĪňŗȮ21   ̧  ̧  ̧ ¹ ¹  ̧   ̧  
89539864 ĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵħƟĺĵĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵň  ̧  ̧  ̧ ¹  ̧  ̧  ̧  ̧  ̧  ̧
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 

ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
GELO/ȮȮŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĴňĻŇĸĮĺńĥĬīĶĶĴĪňŗħňĚŅĴȮőħĵŏĜıŅŃŏŀĔĸńĔļĦƢėĺŅĴŏĮƦĬœĪĵ 
GELO0ȮȮŐĽħĚıķĨŇĔĶĶĴĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮĴňěŇĨĽŅīŅĶĦŃȮĶƞĺĴŐĔƟĮƤĠľŅĽńĚėĴȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨ 

ħƟŅĬėĺŅĴĶŌƟ 
GELO1ȮȮĴňėĺŅĴĶŀĭĶŌƟȮŏĪƞŅĪńĬĨƞŀĔŅĶıńĥĬŅŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŌĴŇĳŅėŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔȮŐĸŃĕŀĚőĸĔ 

ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
GELO2ȮȮĴňĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĺŇŏėĶŅŃľƢĨĬŏŀĚȮĽĶƟŅĚŐįĬĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĴňėŋĦĳŅı 
GELO3ȮȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
GELO4ȮȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 

ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
GELO5ȮȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬıľŋĺńĥĬīĶĶĴȮŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
GELO6ȮȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňĕŀĚĔĸŋƞĴħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
GELO7ȮȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŐĽĺĚľŅĕƟŀĴŌĸŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃľĸŅĔľĸŅĵĶĺĴĪńŘĚĬŜŅŏĽĬŀĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
GELO/.ȮȮĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĳŅļŅœĪĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĶŅĵĺŇĝŅȮȮ&Curriculum Mapping' 
¸Ȯ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

FLO1 FLO2 FLO3 FLO4 FLO4 FLO5 FLO4 FLO6 
ľĴĺħĺŇĝŅŏĜıŅŃ 
1'ȮĺŇĝŅŐĔĬ 

        

1.0//142ȮŐėĸėŌĸńĽȮ  ̧  ̧  ̧ ¹ ¹  ̧ ¹  ̧
30310164 ŏėĴň  ̧  ̧  ̧     ¹ 
30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň  ̧  ̧  ̧   ¹  ¹ 
30313064 ŏėĴňĲƕĽŇĔńĸȮ1  ̧  ̧  ̧     ¹ 
30322264 ŏėĴňŀŇĬĪĶňĵƢȮ1  ̧  ̧  ̧     ¹ 
1.4/..42ȮĝňĺĺŇĪĵŅĪńŗĺœĮ  ̧  ̧  ̧      
1.4/./42ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ  ̧  ̧  ̧   ¹   
1.6/..42ȮĲƕĽŇĔĽƢĪńŗĺœĮ  ̧  ̧  ̧   ¹   

1.6/./42ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ  ̧  ̧  ̧   ¹  ¹ 
1/00./42ȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ  ̧  ̧  ̧     ¹ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅŏĜıŅŃȮ&ĺŇĝŅŐĔĬ'Ȯ&ėĦŃĺŇĪĵŅĻŅĽĨĶƢ' 
 

ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
FLO1ȮȮĽŅĴŅĶĩĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ&Ethics' 

ħƟŅĬėĺŅĴĶŌƟ 
FLO2 ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļġňŐĸŃĴňĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅœħƟŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŀĵƞŅĚŏľĴŅŃĽĴȮ 
ȮȮȮȮȮȮȮȮȮ&Numeracy, Scientific literacy, Problem solving' 

ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
FLO3ȮȮĽŅĴŅĶĩĪŜŅĺŇěńĵĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ&Scientific process, Creativity' 
FLO4ȮȮŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 

ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
FLO4ȮȮŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 
FLO5 ȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŐĸŃŐĽħĚŀŀĔĩŉĚěŇĨĽŅīŅĶĦŃĪŜŅĚŅĬŏıŊŗŀĽƞĺĬĶĺĴȮŐĸŃĽńĚėĴȮ&Collaboration, Social responsibility' 

ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
FLO4 ȮŒİƙŏĶňĵĬĶŌƟȮĴňĪńĔļŃħŇěŇĪńĸȮĽĶƟŅĚĽĶĶėƢėĺŅĴėŇħŒľĴƞȮœĮĽŌƞĔŅĶĪŜŅīŋĶĔŇěľĶŊŀľŅĶŅĵœħƟȮ&Life+long learning, Digital skill, Entrepreneurship' 
FLO6 ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ&Science communication' 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĶŅĵĺŇĝŅȮȮ&Curriculum Mapping' 
¸Ȯ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO  
1,1 

PLO 
2,1 

PLO 
2,2 

PLO 
2,3 

PLO 
3,/ 

PLO 
3,0 

PLO 
4,1 

PLO 
4,2 

PLO 
4,3 

PLO  
5,1 

PLO  
5,2 

PLO 
4,/ 

PLO 
4,0 

PLO 
4,1 

/'ȮĺŇĝŅŐĔĬ 
ȮȮȮȮ&ĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶŏĮƕħĽŀĬ' 
30310164 ŏėĴň  ̧  ̧  ̧ ¹  ̧   ¹   ̧ ¹    
30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň  ̧  ̧  ̧ ¹  ̧   ¹  ̧  ̧  ̧  ̧  ̧  ̧
30313064 ŏėĴňĲƕĽŇĔńĸȮ1  ̧  ̧  ̧ ¹  ̧   ¹   ̧ ¹    
30322264 ŏėĴňŀŇĬĪĶňĵƢȮ1  ̧  ̧  ̧ ¹  ̧   ¹   ̧ ¹ ¹   
2'ȮĺŇĝŅŏŀĔ 
ĺŇĝŅŏŀĔĭńĚėńĭ 
30315064 ŏėĴňĺŇŏėĶŅŃľƢ  ̧  ̧  ̧ ¹  ̧ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧
30316064 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļ

ĳŅėĨŃĺńĬŀŀĔ  ̧    ̧  ̧  ¹   ̧  ̧ ¹    

30316164 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃ
ėĺŅĴĮĸŀħĳńĵ  ̧  ̧  ¹  ̧    ̧ ¹  ̧ ¹  ̧   

30322364 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1  ̧  ̧  ̧ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30322464 ŏėĴňŀŇĬĪĶňĵƢȮ2  ̧  ̧  ̧ ¹  ̧ ¹ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2  ̧  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30323264 ŏėĴňĲƕĽŇĔńĸȮ2  ̧  ̧  ̧ ¹  ̧   ¹   ̧ ¹    
30324164 ŏėĴňŀĬŇĬĪĶňĵƢȮ1  ̧  ̧  ̧   ̧  ̧ ¹ ¹ ¹  ̧ ¹    
30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ2  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹  ̧ ¹    
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ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO  
1,1 

PLO 
2,1 

PLO 
2,2 

PLO 
2,3 

PLO 
3,/ 

PLO 
3,0 

PLO 
4,1 

PLO 
4,2 

PLO 
4,3 

PLO  
5,1 

PLO  
5,2 

PLO 
4,/ 

PLO 
4,0 

PLO 
4,1 

30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧ ¹  ̧  ̧  ̧
30325264 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ  ̧  ̧  ̧ ¹  ̧ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30326064 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ  ̧    ̧  ̧  ¹   ̧  ̧  ̧    
30333164 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ1  ̧ ¹  ̧ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30333264 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ2  ̧ ¹  ̧ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30334064ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30327/64 ĽńĴĴĬŅŏėĴň  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧    
1/40./42ȮĝňĺŏėĴňĪńŗĺœĮ  ̧  ̧  ̧ ¹  ̧   ¹   ̧ ¹ ¹   
31622164ȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ  ̧  ̧  ̧ ¹  ̧   ¹  ̧  ̧  ̧  ̧  ̧  ̧

ĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭ 
30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏėĴň  ̧   ̧  ̧  ̧ ¹  ̧  ̧  ̧  ̧  ̧  ¹  ̧

30336164 ĪńĔļŃħŇěŇĨńĸĽŜŅľĶńĭĬńĔŏėĴň  ̧    ̧  ̧  ¹  ¹ ¹  ̧    

30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ  ̧    ̧  ̧  ̧ ¹  ¹  ̧  ̧   ̧  ̧
30339164ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ  ̧   ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧    
30349064ȮĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň  ̧ ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹   
30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň  ̧   ̧  ̧  ̧   ̧  ̧  ̧  ̧ ¹    
30349364 őėĶĚĚŅĬŏėĴň  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
30327464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 



- 147 - 

ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO  
1,1 

PLO 
2,1 

PLO 
2,2 

PLO 
2,3 

PLO 
3,/ 

PLO 
3,0 

PLO 
4,1 

PLO 
4,2 

PLO 
4,3 

PLO  
5,1 

PLO  
5,2 

PLO 
4,/ 

PLO 
4,0 

PLO 
4,1 

ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
ĔĸŋƞĴĪňŗ 1 ĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 
30336364 ŏĻĶļģĔŇěĝňĺĳŅı  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    
30336464 ĝňĺĴĺĸ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    
30336564 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    
30336664 őĶĚĔĸńŗĬĝňĺĳŅı  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    
30336764 ŏėĴňıĸńĚĚŅĬĪŅĚŏĸŊŀĔ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹    

ĔĸŋƞĴĪňŗȮ2 ĺŇĝŅıŀĸŇŏĴŀĶƢ 
30337064 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ  ̧   ̧ ¹  ̧ ¹ ¹  ̧  ¹ ¹    
30337164 ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶħńħŐĮĶĪŅĚŏėĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĕŀĚıŀĸŇŏĴŀĶƢ  ̧  ̧  ̧ ¹  ̧ ¹ ¹ ¹ ¹ ¹     

30337264 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢ  ̧  ̧  ̧  ̧  ̧   ̧    ̧     ̧
30337364 ŏĪėőĬőĸĵňıĸŅĽĨŇĔŐĸŃĔŅĶĶňœĞŏėŇĸ  ̧  ̧  ̧ ¹  ̧ ¹  ̧  ̧  ̧  ̧     
30337464 ŏĪėőĬőĸĵňĵŅĚ  ̧  ̧  ̧ ¹  ̧ ¹ ¹ ¹ ¹ ¹     
30337564 ıŀĸŇŏĴŀĶƢįĽĴŐĸŃıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨ  ̧  ̧  ̧ ¹  ̧ ¹ ¹ ¹ ¹ ¹     
30337664 ıŀĸŇŏĴŀĶƢĝňĺĳŅı  ̧  ̧  ̧ ¹  ̧ ¹  ̧  ̧  ̧  ̧     
30337764 ĽňŐĸŃŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ  ̧  ̧    ̧   ̧    ̧     

ĔĸŋƞĴĪňŗȮ3 ĺŇĝŅŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ    
30338164 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ  ̧  ̧ ¹ ¹  ̧  ¹ ¹ ¹ ¹ ¹    ̧
30338264 ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ  ̧    ̧   ̧  ̧  ̧ ¹ ¹ ¹ ¹  ̧  
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ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO  
1,1 

PLO 
2,1 

PLO 
2,2 

PLO 
2,3 

PLO 
3,/ 

PLO 
3,0 

PLO 
4,1 

PLO 
4,2 

PLO 
4,3 

PLO  
5,1 

PLO  
5,2 

PLO 
4,/ 

PLO 
4,0 

PLO 
4,1 

30338364 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶ
ŐĭĭĶŌƟįĸŏĶŖĺ  ̧  ̧ ¹  ̧  ̧ ¹  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧

30338464 őėĶĴŅőĪĔĶŅĲƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶ
ĺŇŏėĶŅŃľƢŀŅľŅĶŐĸŃĵŅ  ̧  ̧ ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧

30338564 őĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĽŜŅľĶńĭŀŀĔŐĭĭĵŅ  ̧    ̧  ̧    ̧   ̧  ̧    
30338664 ŏėĴňĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

30338764 ŏėĴňĽĴŋĬœıĶŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅı  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

30338864 ŏėĴňĪŅĚĪŃŏĸ  ̧    ̧  ̧    ̧   ̧ ¹    
30338964 ĽŅĶĸħŐĶĚĨŉĚįŇĺŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚ  ̧  ̧  ̧ ¹  ̧   ̧    ̧ ¹    
1.126.44 ŏėĴňĵŅ  ̧  ̧  ̧ ¹  ̧   ̧    ̧ ¹    

ĔĸŋƞĴĪňŗȮ2ȮĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
30346064 ĮƕőĨĶŏĸňĵĴıŊŘĬģŅĬ  ̧   ̧ ¹  ̧ ¹ ¹  ̧  ¹ ¹    
30346164 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴ  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

30346264 ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  ̧    ̧   ̧ ¹  ¹ ¹ ¹ ¹   
30346364 ŏĞĬŏĞŀĶƢĪŅĚŏėĴň  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹ ¹    
30346464 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĺńĽħŋĬŅőĬ  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹ ¹    
30346564 ĺńĽħŋĴŌĸģŅĬ  ̧  ̧   ̧  ̧   ̧    ̧     
30346664 ĺńĽħŋĺŇĻĺĔĶĶĴ  ̧ ¹ ¹  ̧  ̧  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

30346764 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏŀĔĸńĔļĦƢĺńĽħŋ  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹ ¹    
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ĶŅĵĺŇĝŅ ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĪńĔļŃıŇĽńĵ 

PLO  
1,1 

PLO 
2,1 

PLO 
2,2 

PLO 
2,3 

PLO 
3,/ 

PLO 
3,0 

PLO 
4,1 

PLO 
4,2 

PLO 
4,3 

PLO  
5,1 

PLO  
5,2 

PLO 
4,/ 

PLO 
4,0 

PLO 
4,1 

1.146842ȮŏŀŖĔŏĞĸĽŜŅľĶńĭŏėĴň  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹  ̧ ¹ ¹ ¹ 

30346964 ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŀŅľŅĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ  ̧  ̧ ¹ ¹  ̧   ̧  ̧ ¹ ¹ ¹    ̧

1.145.42ȮľńĺĕƟŀĪńĬĽĴńĵŒĬĺŇĝŅŏėĴň  ̧  ̧  ̧ ¹  ̧ ¹ ¹  ¹  ̧ ¹    

1.145/42ȮľńĺĕƟŀĪńĬĽĴńĵħƟŅĬŏĪėőĬőĸĵňĪŅĚŏėĴň  ̧  ̧  ̧ ¹  ̧ ¹ ¹  ¹  ̧ ¹    
30347264 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ  ̧ ¹ ¹  ̧  ̧ ¹ ¹ ¹  ̧  ̧ ¹ ¹ ¹ ¹ 

ĔĸŋƞĴĪňŗȮ3ȮĺŇĝŅŏėĴňĕńŘĬĽŌĚ    
1.110/42ȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĽŅĶŀŇĬĪĶňĵƢ  ̧  ̧ ¹  ̧  ̧ ¹ ¹ ¹  ̧  ̧ ¹  ̧ ¹ ¹ 
1.110042ȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ  ̧   ̧  ̧   ̧    ̧   ̧   ̧  
1.111142ȮŏėĴňĲƕĽŇĔńĸȮ1  ̧   ̧  ̧  ̧ ¹ ¹  ̧  ̧  ̧ ¹    
1.111342ȮŀńĸĔŀĶŇĪŉĴĳŅııŊŘĬįŇĺĺńĽħŋ  ̧    ̧  ̧  ̧  ̧ ¹ ¹  ̧     
30333864 ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴň  ̧    ̧  ̧    ̧    ̧    
1.111742ȮŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ  ̧ ¹ ¹  ̧  ̧ ¹  ̧ ¹  ̧ ¹  ̧ ¹ ¹ ¹ 
30335064 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ  ̧  ̧ ¹  ̧  ̧ ¹  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧
30335164 ŏĪėĬŇėĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŒĬŏėĴňĺŇŏėĶŅŃľƢ  ̧  ̧ ¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧
1.121/42ȮŏėĴňŏĝŇĚėŜŅĬĺĦ  ̧    ̧ ¹  ̧  ̧   ̧  ̧ ¹    
30344064 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔ  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹ ¹    
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
 PLO1,1ȮȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
ħƟŅĬėĺŅĴĶŌƟ 
 PLO2,1ȮȮŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃĪŅĚŏėĴň 
 PLO2,2ȮȮŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟ 
 PLO2,3ȮȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
 PLO3,/ȮȮĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟ 
 PLO3,0ȮȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴ 
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 PLO4,1ȮȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴ 
 PLO4,2ȮȮŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ 
 PLO4,3ȮȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň  
ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 PLO5,1ȮȮĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚėĺŅĴľĴŅĵ 
 PLO5,2ȮȮĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚ 
ħƟŅĬĪńĔļŃıŇĽńĵ 
 PLO4,/ȮȮěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟĨŅĴĴŅĨĶģŅĬŏĔňŗĵĺĔńĭĔŅĶěńħŏĔŖĭĽŅĶŏėĴňŀńĬĨĶŅĵ 
 PLO4,0ȮȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮĭńĬĪŉĔŐĸŃĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 PLO4,1ȮȮŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 



 +Ȯ/3/Ȯ+ 

ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ4 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ 

 



 +Ȯ/30Ȯ+ 
 

 

ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ5 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭľĸńĔĽŌĨĶȮ&ľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ' 

 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 
ľĴŅĵŏľĨŋ 

ĝŊŗŀľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 

ĝŊŗŀľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 

ėĚŏħŇĴ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ134 ľĬƞĺĵĔŇĨ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ128 ľĬƞĺĵĔŇĨ 

ĮĶńĭĸħ 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1. ľĬƞĺĵĔŇĨ 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ30 ľĬƞĺĵĔŇĨ 

 
ĮĶńĭŐĔƟœĕ 

 /,/' ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 ľĬƞĺĵĔŇĨ 
 /,0' ĔĸŋƞĴĺŇĝŅŀńĨĸńĔļĦƢŐĸŃėŋĦĳŅıĝňĺŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 ľĬƞĺĵĔŇĨ 
  ĭńĦĤŇĨĭŌĶıŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 /,1' ĔĸŋƞĴĪńĔļŃĝňĺŇĨŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
  ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 /,2' ĔĸŋƞĴĺŇĝŅĬĺńĨĔĶĶĴŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮȮȮȮȮȮȮ2 ľĬƞĺĵĔŇĨ 
 /,3' ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 

1,1'ȮȮĔĸŋƞĴĺŇĝŅĪńĔļŃĔŅĶŒĝƟĝňĺŇĨėŋĦĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
1,0'ȮȮĔĸŋƞĴĺŇĝŅıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔȮȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
1,1'ȮȮĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĪŜŅĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŒĬőĸĔŀĬŅėĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

  



 +Ȯ/31Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 
ľĴŅĵŏľĨŋ 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ&Ĩƞŀ' 
0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ  98 ľĬƞĺĵĔŇĨ 
 0,/'ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 27 ľĬƞĺĵĔŇĨ 
 0,0'ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮ  71 ľĬƞĺĵĔŇĨ 
  0,0,/'ȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 61 ľĬƞĺĵĔŇĨ 
  2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 10 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
 
 
3'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮ4 ľĬƞĺĵĔŇĨ 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ&Ĩƞŀ' 
0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ 92 ľĬƞĺĵĔŇĨ 
 0,/'ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 02 ľĬƞĺĵĔŇĨ 
 0,0'ȮĺŇĝŅŏŀĔȮȮȮȮȮȮ 68 ľĬƞĺĵĔŇĨ 
  0,0,/'ȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 37 ľĬƞĺĵĔŇĨ 
  2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 31 ľĬƞĺĵĔŇĨ 
  ȮȮȮȮ2,2,2,1'ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭȮȮȮȮȮȮ 10 ľĬƞĺĵĔŇĨ 
 ľĴĺħȮĔ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢ 
 ȮȮȮȮȮȮȮȮȮȮȮȮŀŋĨĽŅľĔĶĶĴ 
 ľĴĺħȮĕ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
  ȮȮȮȮ2,2,2,2'ȮĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶňȮȮ 21 ľĬƞĺĵĔŇĨ 
 ĔĸŋƞĴĪňŗ 1 ĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 
 ĔĸŋƞĴĪňŗȮ2 ĺŇĝŅıŀĸŇŏĴŀĶƢ 
 ĔĸŋƞĴĪňŗȮ3 ĺŇĝŅŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 
 ĔĸŋƞĴĪňŗȮ2ȮĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
 ĔĸŋƞĴĪňŗȮ3ȮĺŇĝŅŏėĴňĕńŘĬĽŌĚ 
3'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ ȮȮ4 ľĬƞĺĵĔŇĨ 

 
ĮĶńĭĸħ 
ĮĶńĭĸħ 
ĮĶńĭĸħ 
ĮĶńĭĸħ 
ĮĶńĭŏıŇŗĴ 

 
 
 
 
 
 
 
 
 
 
ėĚŏħŇĴ 



 +Ȯ/32Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 
ľĴŅĵŏľĨŋ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ&ŏħŇĴ' 
/' ĬŅĚĺŅĶňȮŏĬŊŗŀĚěŜŅĬĚėƢ 
0' ĬŅĚĽŅĺěŀĴŒěȮĽŋĔŒĽ 
1' ĬŅĵĽĴĻńĔħŇśȮĻŇĶŇœĝĵ 
2' ĬŅĵŏŀĔĶńģȮĻĶňĽŋĕ 
3' ĬŅĚĽŅĺĽŋĝĠŅȮįƞŀĚŒĽȮ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ&ŒľĴƞ' 
/' ĬŅĵěŏĶȮěĶńĽěĶŌĠıĚĻƢ 
0' ĬŅĚĽŅĺěŀĴŒěȮĽŋĔŒĽ 
1' ĬŅĚĽŅĺĵŋĳŅıĶȮĽĴňĬƟŀĵ 
2' ĬŅĚĻĻŇīĶȮĴńŗĬŏěĶŇĠ 
3' ĬŅĚĽŅĺĽŋĝĠŅȮįƞŀĚŒĽ 
6' ĬŅĚĮƕĵŃıĶȮĦȮľĬŀĚėŅĵ 

 
ĮĶńĭŏĮĸňŗĵĬ 
ėĚŏħŇĴ 
ĮĶńĭŏĮĸňŗĵĬ 
ĮĶńĭŏĮĸňŗĵĬ 
ėĚŏħŇĴ 
ĮĶńĭŏıŇŗĴ 

 
  



 +Ȯ/33Ȯ+ 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅȮ&ľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ' 
 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅŏĜıŅŃ 
+ȮĺŇĝŅŐĔĬ 

 

30211159 ŐėĸėŌĸńĽȮ/ 
Calculus I 

3&3+0+6' 30211364 ŐėĸėŌĸńĽ 
Calculus 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

30310159 ŏėĴňȮ/ 
Chemistry I 

3&3+0+6' 30310164 ŏėĴň 
Chemistry 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

30310359 ĮĢŇĭńĨŇĔŅĶŏėĴň 
Chemistry Laboratory 

/&.+1+/' 30310264 ĮĢŇĭńĨŇĔŅĶŏėĴň 
Chemistry Laboratory 

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

   30313064 ŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry I 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔĭńĚėńĭ
ĴŅŏĮƦĬĺŇĝŅŐĔĬ 

   1.100042 ŏėĴňŀŇĬĪĶňĵƢȮ/ 
Organic Chemistry I 

1&1+.+4' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔĭńĚėńĭ
ĴŅŏĮƦĬĺŇĝŅŐĔĬ 

30610059 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 
General Biology I 

3&3+0+6' 30610064 ĝňĺĺŇĪĵŅĪńŗĺœĮ 
General Biology 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

30610159 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 
General Biology Laboratory I 

/&.+1+/' 30610164 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ 
General Biology Laboratory 

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30810059 ĲƕĽŇĔĽƢȮ/ 
Physics I 

3&3+0+6' 30810064 ĲƕĽŇĔĽƢĪńŗĺœĮ 
General Physics 
 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 



 +Ȯ/34Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
30810259 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢŏĭŊŘŀĚĨƟĬȮ/ 

Introductory Physics Laboratory I 
/&.+1+/' 30810164 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 

General Physics Laboratory 
1&0+3+1' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ

ĶŅĵĺŇĝŅ 

31220159 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
Elementary Statistics for Science 

3&3+0+6' 31220164 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
Elementary Statistics for Science 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30211259 ŐėĸėŌĸńĽȮ2 
Calculus II 

3&3+0+6'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30310259 ŏėĴňȮ0 
Chemistry II 

3&3+0+6'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30810159 ĲƕĽŇĔĽƢȮ0 
Physics II 

3&3+0+6'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

+ȮĺŇĝŅŏŀĔ 
ȮȮȮ+ȮĺŇĝŅŏŀĔĭńĚėńĭ 

 

30325259 ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 30315064 ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

4&3+3+6' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃľĬƞĺĵĔŇĨ 

   1.1/4.42 ŏĮƕħĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļ 
ĳŅėĨŃĺńĬŀŀĔ 
Open up New Experiences of Chemistry in 
Eastern Economic Corridor 

/&.+1+/' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.100/37 ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň 
Chemical Safety 

0&0+.+2' 1.1/4/42 ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňŐĸŃ 
ėĺŅĴĮĸŀħĳńĵ 
Hazardous Chemical Management and Safety 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

1.100137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1 
Organic Chemistry Laboratory I 

/&0+3+1' 1.100164 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1 
Organic Chemistry Laboratory I 

/&0+3+1' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 



 +Ȯ/35Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
30322459 ŏėĴňŀŇĬĪĶňĵƢȮ0 

Organic Chemistry II 
3&3+0+6' 30322464 ŏėĴňŀŇĬĪĶňĵƢȮ0 

Organic Chemistry II 
3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30322559 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry Laboratory II 

/&0+3+1' 30322564 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 
Organic Chemistry Laboratory II 

/&0+3+1' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.111.37 ŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry II 

3&3+0+6' 1.101042 ŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry II 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.102/37 ŏėĴňŀĬŇĬĪĶňĵƢȮ/ 
Inorganic Chemistry I 

3&3+0+6' 30324164 ŏėĴňŀĬŇĬĪĶňĵƢȮ/ 
Inorganic Chemistry I 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30324259 ŏėĴňŀĬŇĬĪĶňĵƢȮ0 
Inorganic Chemistry II 

3&3+0+6' 30324264 ŏėĴňŀĬŇĬĪĶňĵƢȮ0 
Inorganic Chemistry II 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.102.37 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ 
Qualitative Inorganic Analysis Laboratory 

/&.+1+/' 30324364 ĮĢŇĭńĨŇĔŅĶėŋĦĳŅıĺŇŏėĶŅŃľƢŏėĴňŀĬŇĬĪĶňĵƢ 
Qualitative Inorganic Analysis Laboratory 

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30335159 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 1 
Instrumental Analysis I 

2&2+0+4' 1.103042 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 
Instrumental Analysis 

4&3+3+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮĽŅĶŃ
ĶŅĵĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨ 

   1.104.42 ŏĮƕħőĸĔŏėĴňĮĶŃĵŋĔĨƢ 
Exploration of Applied Chemistry 

1&1+.+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.111/37 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry Laboratory I 

/&.+1+/' 1.111/42 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry Laboratory I 

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.111137 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry Laboratory II  

/&.+1+/' 1.111042 ĮĢŇĭńĨŇĔŅĶŏėĴňĲƕĽŇĔńĸȮ0 
Physical Chemistry Laboratory II  

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

30334059 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

/&.+1+/' 1.112042 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

/&.+1+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 



 +Ȯ/36Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
30349159 ĽńĴĴĬŅŏėĴň 

Chemistry Seminar 
/&.+0+/' 1.127/42 ĽńĴĴĬŅŏėĴň 

Chemistry Seminar 
/&.+0+/' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

31620159 ĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry 

3&3+0+6' 31620164 ĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

31622159 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ 
General BiochemistryȮLaboratory 

1&0+3+1' 31622164 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪńŗĺœĮ 
General Biochemistry Laboratory 

1&0+3+1'  ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.120059 ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴň 
Mathematics for Chemistry 

3&3+0+6'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ 
ľĬƞĺĵĔŇĨȮŐĸŃĵƟŅĵœĮľĴĺħ
ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

1.100037 ŏėĴňŀŇĬĪĶňĵƢȮ/ 
Organic Chemistry I 

3&3+0+6'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃĵƟŅĵœĮľĴĺħĺŇĝŅŐĔĬ 

30323359 ŏėĴňĲƕĽŇĔńĸȮ/ 
Physical Chemistry I 

3&3+0+6'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃĵƟŅĵœĮľĴĺħĺŇĝŅŐĔĬ 

30325359 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry Laboratory 

0&.+4+0'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.130037 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚŏėĴňȮ 
Chemical Information Technology 

0&/+0+3'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30332159 ĽŏĮĔőĪĶĽőĔĮƖĕŀĚĽŅĶŀŇĬĪĶňĵƢ 
Spectroscopy of Organic Compounds 

3&3+0+6'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮŐĸŃ
ĵƟŅĵœĮľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

1.110037 ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry III 

3&3+0+6'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.111037 ŏėĴňĲƕĽŇĔńĸȮ1 
Physical Chemistry III 

3&3+0+6'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮŐĸŃ
ĵƟŅĵœĮľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 



 +Ȯ/37Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
30312159 ŏėĴňŀĬŇĬĪĶňĵƢȮ1 

Inorganic Chemistry III 
3&3+0+6'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30335259 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀȮ0 
Instrumental Analysis II 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30335159 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢŏĝŇĚŏėĶŊŗŀĚĴŊŀ 
Instrumental Analytical Chemistry 
Laboratory 

0&.+4+0'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.127037 őėĶĚĚŅĬŏėĴň 
Chemistry Project 

2&.+4+2'    ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃĵƟŅĵœĮľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔ
ĭńĚėńĭȮ&ľĴĺħȮĕ' 

ȮȮ+ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
 

   +ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭȮȮ&ľĴĺħȮĔ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴ 
   1.114.42 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮ

Specialized Instruments for Chemical 
IndustriesȮ 

2&1+2+3' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1./1./37 ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 
Pre+cooperative Education 

1&0+3+1' 1.117/42 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬ 
Career Preparation 

2&1+2+3' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮĽŅĶŃ
ĶŅĵĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨ 

1.127337 ĽľĔŇěĻŉĔļŅ 
Co+operative Education 

6&0+18+9' 1.127242 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪŜŅĚŅĬȮ
Cooperative and Work Integrated Learning 

6&0+18+9' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

       



 +Ȯ/4.Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
   +ȮĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭȮȮ&ľĴĺħȮĕ'ȮĽŜŅľĶńĭĬŇĽŇĨĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 

1.115/37 ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭŏėĴň 
Computer for Chemistry 

0&/+0+3' 1.114/42 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň 
Digital Skill for Chemist 

2&1+2+3' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

   1.114042 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
Research and Innovation Skill 

2&1+2+3' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

       

   1.129.42 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏėĴň 
Entrepreneurship Skill in Chemistry 

2&1+2+3' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.127042 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň  
Pre+chemistry Project 

2&1+2+3' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.127142 őėĶĚĚŅĬŏėĴň 
Chemistry Project 

2&.+4+2' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔĭńĚėńĭ
ĴŅŏĮƦĬĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭ 

   +ȮĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
ȮȮĔĸŋƞĴĪňŗȮ1ȮȮĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 

   1.114142 ŏĻĶļģĔŇěĝňĺĳŅı 
Bioeconomy 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.114242 ĝňĺĴĺĸȮ 
Biomass 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.122237 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏĝŇĚŀŋĨĽŅľĔĶĶĴ 
Industrial Catalysis 

0&0+.+2' 1.114342 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮ 
Catalysis 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

   1.114442 őĶĚĔĸńŗĬĝňĺĳŅı 
Biorefinery 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 



 +Ȯ/4/Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
   1.114542 ŏėĴňıĸńĚĚŅĬĪŅĚŏĸŊŀĔ 

Chemistry for Alternative Energy 
0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   ȮȮĔĸŋƞĴĪňŗȮ2ȮȮĺŇĝŅıŀĸŇŏĴŀĶƢ 
30347459 ŏėĴňıŀĸŇŏĴŀĶƢ 

Polymer chemistry 
0&0+.+2' 1.115.42 ıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ 

Introduction to Polymers 
0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ

ĶŅĵĺŇĝŅ 

   1.115/42 ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶħńħŐĮĶĪŅĚŏėĴňĕŀĚ 
ıŀĸŇŏĴŀĶƢ 
Synthesis and Chemical Modification of Polymers 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.115042 ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢ 
Polymer Characterization 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30337364 ŏĪėőĬőĸĵňıĸŅĽĨŇĔŐĸŃĔŅĶĶňœĞŏėŇĸ 
Plastic Technology and Recycling 

3&3+0+6' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

30347959 ŏĪėőĬőĸĵňĵŅĚ 
Rubber Technology 

0&0+.+2' 30337464 ŏĪėőĬőĸĵňĵŅĚ 
Rubber Technology 

2&2+0+4' ĮĶńĭĶľńĽĺŇĝŅŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

   30337564 ıŀĸŇŏĴŀĶƢįĽĴŐĸŃıŀĸŇŏĴŀĶƢėŀĴőıĽŇĨ 
Polymer Blends and Polymer Composites 

2&2+0+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30337664 ıŀĸŇŏĴŀĶƢĝňĺĳŅı 
Biopolymer 

2&2+0+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30337764 ĽňŐĸŃŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ  
Paint and Surface Coating Technology 

2&2+0+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.127837 ŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 
Polymer Technology 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 



 +Ȯ/40Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
       

   ȮĔĸŋƞĴĪňŗȮ3ȮȮĺŇĝŅŏėĴňĽŋĕĳŅıŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 

   1.116/42 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
Chemical Laboratory Skills and 
Techniques 

1&1+.+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.116242 ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ 
Food Analysis 

1&1+.+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.116142 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶ 
ŐĭĭĶŌƟįĸŏĶŖĺ 
High+Throughput Analysis of Food Safety 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.116242 őėĶĴŅőĪĔĶŅĲƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺŇŏėĶŅŃľƢ
ŀŅľŅĶŐĸŃĵŅ 
Chromatography and Applications in Food 
and Pharmaceutical Analysis 

2&1+3+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

30341559 ĔŅĶŀŀĔŐĭĭőĴŏĸĔŋĸĵŅ 
Molecular Drug Design 

1&0+0+3' 1.116342 őĴŏĸĔŋĸŅĶƢħŖŀĔĔŇŘĚĽŜŅľĶńĭŀŀĔŐĭĭĵŅ 
Molecular Docking for Drug Design 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮĽŅĶŃ
ĶŅĵĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨ 

   30338664 ŏėĴňĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ 
Health and Beauty Chemistry 

3&2+3+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30338764 ŏėĴňĽĴŋĬœıĶŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅı 
Herbal Chemistry for Health Care 

3&2+3+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30338864 ŏėĴňĪŅĚĪŃŏĸ 
Marine Chemistry 

3&3+0+6' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 



 +Ȯ/41Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
   30338964 ĽŅĶĸħŐĶĚĨŉĚįŇĺŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚ

Surfactants in Cosmetic Products 
3&3+0+6' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

30347659 ŏėĴňĵŅ 
Medicinal Chemistry 

0&0+.+2' 1.126.42 ŏėĴňĵŅ 
Medicinal Chemistry 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

   ȮȮĔĸŋƞĴĪňŗȮ2ȮȮĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
30348359 ĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴň 

Petroleum and Petrochemistry 
0&0+.+2' 1.124.42 ĮƕőĨĶŏĸňĵĴıŊŘĬģŅĬ 

Introduction to Petroleum 
0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ

ĶŅĵĺŇĝŅ 

30348159 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴ 
Industrial Chemical ProcessesȮ 

0&0+.+2' 1.124/42 ĔĶŃĭĺĬĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴȮ 
Industrial Chemical Processes 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.123437 ŏĪėőĬőĸĵňĕŀĚœľĸěŋĸĳŅėĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢ 
Microfluidic Technology for Analytical 
Chemistry 

0&0+.+2' 1.124042 ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĵƞŀĽƞĺĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Miniaturized Chemical Analysis and 
Applications 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

1.122137 ŏĞĬŏĞŀĶƢĪŅĚŏėĴňŏĝŇĚŐĽĚ 
Chemical Optical Sensor 

0&0+.+2' 1.124142 ŏĞĬŏĞŀĶƢĪŅĚŏėĴň 
Chemical Sensor 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

30343037 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĬŅőĬŏĪėőĬőĸĵň 
Nanoscience and Nanotechnology 

0&0+.+2' 1.124242 ĺŇĪĵŅĻŅĽĨĶƢĬŅőĬŐĸŃĺńĽħŋĬŅőĬ 
Nanoscience and Nanomaterials 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

   1.124342 ĺńĽħŋĴŌĸģŅĬ 
Basic Materials   

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.124442 ĺńĽħŋĺŇĻĺĔĶĶĴ 
Engineering Materials 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.124542 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĺńĽħŋ 
Analysis Techniques and Characterization 
of Materials 

3&2+3+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 
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ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
   1.124642 ŏŀŖĔŏĞĸĽŜŅľĶńĭŏėĴň 

Excel for Chemistry 
0&/+0+1' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.123137 ĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŏėĴňĺŇŏėĶŅŃľƢ 
Automation in Analytical Chemistry 

0&0+.+2' 30346964 ĶŃĭĭĔŅĶĺŇŏėĶŅŃľƢŀńĨőĬĴńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĪŅĚŀŅľŅĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Automated Analytical System and 
Applications inȮFood and Environment 

3&3+0+6' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

30340059 ľńĺĕƟŀĪńĬĽĴńĵŒĬĺŇĝŅŏėĴň 
Current Topics in Chemistry 

2&2+0+4' 30347064 ľńĺĕƟŀĪńĬĽĴńĵŒĬĺŇĝŅŏėĴň 
Current Topics in Chemistry 

2&2+0+4' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

   30347164 ľńĺĕƟŀĪńĬĽĴńĵħƟŅĬŏĪėőĬőĸĵňĪŅĚŏėĴň 
Current Topics in Chemistry Technology 

2&2+0+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   30347264 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 
Unit Operation for Industrial Chemistry 

2&2+0+4' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   ȮȮĔĸŋƞĴĪňŗȮ3ȮȮĺŇĝŅŏėĴňĕńŘĬĽŌĚ 
   1.110/42 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĽŅĶŀŇĬĪĶňĵƢ 

Structure Elucidation of Organic 
Compounds 

1&1+.+4' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮŐĸŃ
ŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔĭńĚėńĭĴŅŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

1.120237 ŏėĴňŀŇĬĪĶňĵƢĽńĚŏėĶŅŃľƢ 
Organic Synthesis 

0&0+.+2' 1.110042 ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ 
Organic Synthesis 

3&2+3+4' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮĽŅĶŃ
ĶŅĵĺŇĝŅȮŐĸŃľĬƞĺĵĔŇĨ 

   1.111142 ŏėĴňĲƕĽŇĔńĸȮ1 
Physical Chemistry III 

1&1+.+4' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮŐĸŃ
ŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔĭńĚėńĭĴŅŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

   1.111342 ŀńĸĔŀĶŇĪŉĴĳŅııŊŘĬįŇĺĺńĽħŋ 
Material Surface Imaging Algorithm 

0&0+.+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 



 +Ȯ/43Ȯ+ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
   1.133842 ĶŃŏĭňĵĭĺŇīňĪŅĚėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭŏėĴňȮȮ

Mathematical Methods for Chemistry 
0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ

ľĬƞĺĵĔŇĨȮŐĸŃŏĮĸňŗĵĬěŅĔĺŇĝŅŏŀĔ
ĭńĚėńĭĴŅŏĮƦĬĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 

1.121037 ŏėĴňıŊŘĬįŇĺ 
Surface Chemistry 

0&0+.+2' 1.111742 ŏėĴňıŊŘĬįŇĺŐĸŃėŀĸĸŀĵħƢ 
Surface Chemistry and Colloid   

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅŐĸŃĽŅĶŃ
ĶŅĵĺŇĝŅ 

   1.113.42 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Analytical Chemistry Laboratory 

2&0+6+3' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

   1.113/42 ŏĪėĬŇėĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŒĬŏėĴňĺŇŏėĶŅŃľƢ 
Sample Preparation Techniques in 
Analytical Chemistry 

2&1+3+2' ĽĶƟŅĚĶŅĵĺŇĝŅŒľĴƞ 

1.143559 ŏėĴňŏĝŇĚėŜŅĬĺĦ 
Computational Chemistry    

3&2+2+5' 1.121/42 ŏėĴňŏĝŇĚėŜŅĬĺĦ 
Computational Chemistry    

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮĽŅĶŃĶŅĵĺŇĝŅȮ
ŐĸŃľĬƞĺĵĔŇĨ 

30344059 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔ 
Organometallic Chemistry 

0&0+.+2' 1.122.42 ŏėĴňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŀŀĶƢĔŅőĬŏĴĨńĸĸŇĔȮ
Organometallic Chemistry 

0&0+.+2' ĮĶńĭĶľńĽĺŇĝŅȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅ 

1.113437 ĔŅĶŐĵĔŏĝŇĚŏėĴň  
Chemical Separations 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30342159 įĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇ 
Natural Products 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.120137 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory III 

1&0+3+1'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30343137 ŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ 
Solar Cell 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.121137 ŏėĴňėŀĸĸŀĵħ 
Colloid Chemistry  

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 
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ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
1.121237 ŏėĴňėĺŀĬĨńĴ 

Quantum Chemistry 
0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.121437 ěĸĬĻŅĽĨĶƢŏėĴňŐĸŃıĸĻŅĽĨĶƢőĴŏĸĔŋĸ 
Chemical Kinetics and Molecular Dynamics 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.122/37 ŏėĴňĝňĺŀĬŇĬĪĶňĵƢ 
Bioinorganic Chemistry 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30344259 ŏėĴňĬŇĺŏėĸňĵĶƢ 
Nuclear Chemistry 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.122337 ŏėĴňĺńĽħŋŀĬŇĬĪĶňĵƢȮ 
Inorganic Materials Chemistry 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

1.123/37 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵœĴőėĶĝŇĲ 
Chemical Analysis on Microchip 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30345237 őėĶĴŅőĪĔĶŅĲƖĕŀĚĔŅĶŐĵĔŏĝŇĚœĲĲƚŅ 
Electroseparation Chromatography 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

30347559 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

0&0+.+2'    ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵȮľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪńŘĚĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĮĶŃŏĪĻ 

ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵȮľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪńŘĚĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĮĶŃŏĪĻ 

ėĚŏħŇĴ 
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ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ4 
įĸĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ

ĕƟŀŏĽĬŀŐĬŃ 
/,ȮĕƟŀėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃŏıŊŗŀĔŅĶıńĥĬŅėŋĦĳŅıľĸńĔĽŌĨĶ 
ȮȮȮȮ/,/ȮėĺŅĴĪńĬĽĴńĵĕŀĚŏĬŊŘŀľŅĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬ 
ľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅŒľƟĪńĬĽĴńĵĴŅĔĕŉŘĬȮŐĸŃĴň
ĶŅĵĺŇĝŅŒľĴƞȮŕȮĪňŗĨŀĭőěĪĵƢĕŀĚįŌƟŒĝƟĭńĦĤŇĨĴŅĔĕŉŘĬĬńĭĺƞŅŏĮƦĬŏĶŊŗŀĚĪňŗħňĴŅĔȮ
ŏıŊŗŀŒľƟĭńĦĤŇĨĨŀĭőěĪĵƢĕŀĚįŌƟŒĝƟœħƟĴŅĔĕŉŘĬ 

+ 

ȮȮȮȮ/,0ȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀĔŅĶĽŀĬȮŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬįĸĪňŗėĺĶĬŜŅĴŅŒĝƟ 
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶőħĵĳŅıĶĺĴȮĩŊŀĺƞŅĨŀĭőěĪĵƢĕŀĚĔŅĶıńĥĬŅĬŇĽŇĨ
ĨŅĴȮPLO ĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĨƞĵńĚœĴƞŏľŖĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮ
WIL ľĶŊŀȮwork integrated learning ħńĚĬńŘĬŀŅěěŃĪŜŅŒľƟĬŇĽŇĨĕŅħŒĬ
ĽƞĺĬĔŅĶŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĽŇŗĚĪňŗŏĶňĵĬĴŅĔńĭĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴȮĩŉĚŐĴƟ
ľĸńĔĽŌĨĶěŃĴňĭŅĚĶŅĵĺŇĝŅĪňŗěńħŏĮƦĬȮWIL ĭƟŅĚȮŐĨƞŏĮƦĬĽńħĽƞĺĬĪňŗĬƟŀĵŀĵŌƞȮĞŉŗĚ
ľĸńĔĽŌĨĶŀŅěěŃŏĕňĵĬŒĬŐįĬĔŅĶĮĶńĭĮĶŋĚŏıŇŗĴŏĨŇĴœħƟȮĞŉŗĚĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĭĭȮWIL ŀŅěěŃĔĶŃĪĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĶĺĴȮħńĚĬńŘĬ
ĪŅĚľĸńĔĽŌĨĶŀŅěěŃėƞŀĵȮŕȮĮĶńĭœħƟ 
ĽƞĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ&ľĬƟŅȮ03+04'ȮĴňėĺŅĴĽŀħĶńĭĔŅĶȮPLO ĴňĪńŘĚŒĬĽƞĺĬ
ĕŀĚȮsummative assessment ŐĸŃ formative assessmentȮ 

ľĸńĔĽŌĨĶĴňŐįĬĮĶńĭĮĶŋĚŒľƟĴňĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮWIL 
ľĶŊŀȮwork integrated 
learningȮŏıŇŗĴŏĨŇĴŒĬĮƖĔŅĶĻŉĔļŅȮ
0347 

ȮȮȮȮȮ/,1ȮĕƟŀėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕȮŏıŊŗŀĔŅĶıńĥĬŅėŋĦĳŅıľĸńĔĽŌĨĶ 
- ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅœĪĵŏĪƞŅĬńŘĬȮ
ħńĚĬńŘĬŒĬĕƟŀȮ3,2ȮėĺĶĶŃĭŋŒĝƟĝńħŏěĬȮŴĶńĭĪńŘĚĬŇĽŇĨœĪĵŐĸŃĬŇĽŇĨ
ĨƞŅĚĝŅĨŇĪňŗŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬŀĵƞŅĚħňŵ 

- ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶĬƞŅěŃĴňĔŅĶŏĕňĵĬŏıŇŗĴŏĨŇĴŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ĔńĭĮĶńĝĠŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮ&ŏıŊŗŀėĺŅĴĽŃħĺĔŒĬĔŅĶĪŜŅȮ
AUNQA' 

- ĺńĨĩŋĮĶŃĽĚėƢȮėĺĶĔĸƞŅĺĩŉĚȮĽĴĶĶĩĬŃȮĕŀĚĭńĦĤŇĨȮėĺĬĔĸƞŅĺĩŉĚ
ĪńĔļŃȮħńĚĬńŘĬȮĔŅĶŀīŇĭŅĵȮœĴƞŒĝƞĽĴĶĶĩĬŃȮ 

- ŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮŒĬĽƞĺĬĬňŘľĸńĔĽŌĨĶėĺĶěŃĶŃĭŋŐįĬĪňŗěŃĪŜŅ
ŒĬŀĬŅėĨȮœĴƞěŜŅŏĮƦĬĨƟŀĚĶŃĭŋĽŇŗĚĪňŗĪŜŅœĮŐĸƟĺľĶŊŀĪŜŅĔƞŀĬ
ľĸńĔĽŌĨĶŏĮƕħŒĝƟȮŏĝƞĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮħńĚĬńŘĬȮĕƟŀȮ/ȮėĺĶĨńħ
ŀŀĔȮȮȮĝƞŀĚľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘȮĕƟŀȮ0,0ȮėĺĶŏĮƦĬȮěŜŅĬĺĬėĦŅěŅĶĵƢ
ĪňŗœħƟĶńĭĔŅĶĔŜŅľĬħĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĪňŗĽŌĚĕŉŘĬĝƞŀĚľĸńĔģŅĬ-
ĨńĺĭƞĚĝňŘȮĕƟŀȮ0,1ȮėĺĶŏĮƦĬȮěŜŅĬĺĬĭŋėĸŅĔĶĪňŗœħƟĶńĭĨŜŅŐľĬƞĚėĺŅĴ
ŏĝňŗĵĺĝŅĠĪňŗĽŌĚĕŉŘĬȮĝƞŀĚľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘȮĕƟŀȮ2,/ȮėĺĶĨńħŀŀĔȮ
ŏıĶŅŃĪŜŅœĮŐĸƟĺȮĝƞŀĚľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘȮĕƟŀȮ2,1ȮŐĸŃȮ2,2ȮėĺĶ

+ȮĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅ
įŌƟĪĶĚėŋĦĺŋĥŇ 
 
+ȮĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ
ĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĕŀĚĴľŅĺŇĪ
ĸńĵĮƤěěŋĭńĬ 
+ȮĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅ
įŌƟĪĶĚėŋĦĺŋĥŇ 
+ȮĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅ
įŌƟĪĶĚėŋĦĺŋĥŇ 
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ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

ŏĮƦĬȮěŜŅĬĺĬőėĶĚĔŅĶ,,,,ĝƞŀĚľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘȮĕƟŀȮ3,/ȮŐĸŃȮ3,0Ȯ
ŀŅěĺńħħƟĺĵėĺŅĴıŉĚıŀŒěĕŀĚĬŇĽŇĨ 

- ĶŃĭĭĔŅĶĻŉĔļŅȮĝƞŀĚȮŀŊŗĬȮŕȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E+
learning'ȮŏĮƦĬĽŊŗŀŏĽĶŇĴȮŐĸŃȮŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨŏĮƦĬ
ĽŊŗŀŏĽĶŇĴȮŏľĴŊŀĬĔńĭȮĕƟŀĕƟŅĚĨƟĬȮŐĨƞŀŅěěŃŏĕƟŅŒěœħƟĺƞŅȮĩƟŅŏĸŊŀĔ
ĕƟŀĕƟŅĚĨƟĬěŃĨƟŀĚĪŜŅŐįĬĔŅĶĻŉĔļŅĽƞĚȮĽĔŀĺȮĪŅĚľĸńĔĽŌĨĶěŉĚœħƟ
ŏĸŊŀĔĕƟŀȮŀŊŗĬȮŕȮŐĪĬ 

- ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮėĺĶěŃĶŃĭŋŒľƟĝńħŏěĬĺƞŅŒľƟĬŇĽŇĨŏĸŊŀĔŀĵƞŅĚ
ŒħŀĵƞŅĚľĬŉŗĚĶŃľĺƞŅĚȮĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴȮ
ĔńĭȮĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 

- ľĴĺħĪňŗȮ2ȮĝƞŀĚėŋĦĸńĔļĦŃıŇŏĻļȮĪŅĚľĸńĔĽŌĨĶĵńĚœĴƞœħƟĶŃĭŋĩŉĚ
ėŋĦĸńĔļĦŃıŇŏĻļĪňŗőħħŏħƞĬȮĨŅĴȮkeywords ĪňŗĽŜŅėńĠĨŅĴĪňŗĶŃĭŋ
œĺƟŒĬľĬƟŅȮ6+/.ȮĬŀĔěŅĔĬňŘėŋĦĸńĔļĦŃıŇŏĻļĪňŗĶŃĭŋœĺƟŒĬĨŅĶŅĚ
ĵńĚœĴƞœħƟĩƞŅĵĪŀħĸĚĴŅĽŌƞĔŅĶĶńĭįŇħĝŀĭĕŀĚĶŅĵĺŇĝŅĴŅĔĬńĔȮŏĝƞĬȮ
ĕƟŀȮ0ȮĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļŒĬĶŃħńĭħňĩŉĚħňĴŅĔȮȮĞŉŗĚĨĶĚĔńĭȮPLO 5,1 ŐĨƞŏĴŊŗŀ
ıŇěŅĶĦŅĨŅĶŅĚŒĬŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮ1ȮěŃıĭĺƞŅĴňėĺŅĴ
ĶńĭįŇħĝŀĭľĸńĔȮ&ěŋħħŜŅ'ȮœĴƞĴŅĔŏĪƞŅĪňŗėĺĶȮŀńĬĪňŗěŃĪŜŅŒľƟĴńŗĬŒěœħƟ
ĺƞŅľĸńĔĽŌĨĶœħƟĪŜŅĔŅĶıńĥĬŅėŋĦĸńĔļĦŃĬňŘĕŀĚĬŇĽŇĨŒľƟŏħƞĬĕŉŘĬĴŅ
ĨŅĴĪňŗľĸńĔĽŌĨĶėŅħľĺńĚœĺƟŒĬȮľĴĺħȮ2ȮœħƟȮŏĝƞĬŏħňĵĺĔńĭ
ėŋĦĸńĔļĦŃıŇŏĻļĕƟŀĪňŗȮ1ȮĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļŒĬĔŅĶŒĝƟ
ĪńĔļŃħŇěŇĪńĸĪńŘĚŏĜıŅŃħƟŅĬŏėĴňŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ
ĞŉŗĚėŊŀȮPLO 5,2 ĔŖĮĶŅĔĢėĺŅĴĶńĭįŇħĝŀĭľĸńĔĪňŗœĴƞĴŅĔĬńĔŒĬ
ĶŅĵĺŇĝŅ 

- ľĸńĔĽŌĨĶıŇěŅĶĦŅĺƞŅȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀ
ĽŇŘĬĮƖĔŅĶĻŉĔļŅȮœħƟėĶŀĭėĸŋĴȮPLO ĪŋĔĕƟŀŐĸƟĺľĶŊŀœĴƞȮŀŅěěŃĴň
ĭŅĚŀĵƞŅĚĪňŗœĴƞœħƟĔĸƞŅĚĩŉĚȮŏĝƞĬȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮȮŐĸŃŒĬ
ĮƖĪňŗȮ1ȮŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĴňĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ0ȮĔĸŋƞĴȮħńĚĬńŘĬŒĬ
įĸĸńıīƢĕŀĚĮƖĪňŗȮ1ȮŀŅěĮĶńĭėŜŅȮŏĮƦĬȮŴĴňĽĴĶĶĦŃĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴľĶŊŀĔŅĶĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴŵ 

 
 
+ȮľĸńĔĽŌĨĶœħƟŏıŇŗĴĶŃĭĭĔŅĶĻŉĔļŅȮ
ĝƞŀĚȮŀŊŗĬȮŕȮŐĭĭĪŅĚœĔĸĪŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E+learning'ȮŏĮƦĬ
ĽŊŗŀŏĽĶŇĴȮŐĸŃȮŐĭĭĪŅĚœĔĸĪŅĚ
ŀŇĬŏĨŀĶƢŏĬŖĨŏĮƦĬĽŊŗŀŏĽĶŇĴȮœĺƟŒĬ
ĔĶĦňĪňŗŒĬŀĬŅėĨĴňőĶėŀŋĭńĨŇŒľĴƞȮ
ŏĝƞĬȮCOVID+19Ȯ 
+ȮĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅ
įŌƟĪĶĚėŋĦĺŋĥŇ 
+ȮľĸńĔĽŌĨĶœħƟĮĶńĭŐĔƟėŋĦĸńĔļĦŃ
ıŇŏĻļĕŀĚĭńĦĤŇĨŒĬľĸńĔĽŌĨĶ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĨŅĴȮkeywordsȮ
ĪňŗĽŜŅėńĠĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ŐĸŃœħƟĮĶńĭŐĔƟœĕėĺŅĴĶńĭįŇħĝŀĭ
ĕŀĚĶŅĵĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶ
ıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļ 
 
 
 
 
 
 
+ȮľĸńĔĽŌĨĶĮĶńĭŐĔƟœĕȮPLO ĨŅĴ
ėŜŅŐĬŃĬŜŅįŌƟĪĶĚėŋĦĺŋĥŇ 

0,ȮėĺŅĴėŇħŏľŖĬĨƞŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
TQF 1 ėŋĦīĶĶĴěĶŇĵīĶĶĴ 

PLO/,/ȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŏėĴň 

ľĸńĔĽŌĨĶœħƟĬŜŅĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇĴŅıŇěŅĶĦŅŐĸŃ



 +Ȯ/47Ȯ+ 

ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĕƟŀĬňŘŏĮƦĬȮaffective domain ħńĚĬńŘĬėŜŅĔŇĶŇĵŅĪňŗŒĝƟěŃŏĮƦĬ
ŏĶŊŗŀĚĔŅĶŐĽħĚıķĨŇĔĶĶĴȮŀŅěŐĔƟœĕŏĮƦĬ 
ŵĮĢŇĭńĨŇĨĬȮ&or ĚŅĬ'ȮĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŵȮ
ŏĬŊŗŀĚěŅĔœĴƞĴňĽĳŅĺŇĝŅĝňıŏėĴňȮħńĚĬńŘĬěŃĪŜŅŒľƟœĴƞĴňĺŇĝŅĝňı
ŏėĴňȮ&œĴƞŏľĴŊŀĬľĸńĔĽŌĨĶŐıĪĵƢȮıĵŅĭŅĸ' 

PLO/,0ȮĽŅĴŅĶĩěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃĮĸŀħĳńĵ 
ȮȮȮȮȮȮȮȮȮȮXȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ,,,,,,,ĨńħėŜŅĺƞŅȮ
ĽŅĴŅĶĩȮŀŀĔ 
TQF 0ȮėĺŅĴĶŌƟ 

PLO0,/ȮĽŅĴŅĶĩŀīŇĭŅĵėŋĦĽĴĭńĨŇĽŅĶŏėĴňȮŐĸŃĻńıĪƢŏĜıŅŃ
ĪŅĚŏėĴň 
ȮȮȮȮȮȮȮȮȮȮXȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ,,,,,,,,,,,,ĨńħėŜŅĺƞŅȮ
ĽŅĴŅĶĩȮŀŀĔ 

PLO0,0ȮŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœħƟȮ 
XŏľŖĬħƟĺĵ 
PLO0,1ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃ

ėĺŅĴĶŌƟŒľĴƞĪŅĚŏėĴň 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĪňŗĪŅĚľĸńĔĽŌĨĶŏĕňĵĬŏĮƦĬȮgraduate attribute ŏĺĸŅĩŀħ
ĴŅŏĮƦĬȮPLO ěŃĨƟŀĚĮĶńĭŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħĮĶŃŏĴŇĬœħƟȮőħĵ
ĽƞĺĬŒľĠƞĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅěŃŒĝƟĶŃĭĭĽŅĶĽĬŏĪĻȮ
ħńĚĬńŘĬŀŅěŐĔƟœĕŏĮƦĬȮ 
ŴŒĝƟŏĪėőĬőĸĬňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴň
ĺŇěŅĶĠŅĦƢŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŵ 

PLO0,1ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃ
ėĺŅĴĶŌƟŒľĴƞĪŅĚŏėĴň 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĪňŗĪŅĚľĸńĔĽŌĨĶŏĕňĵĬŏĮƦĬȮgraduate attribute ŏĺĸŅĩŀħ
ĴŅŏĮƦĬȮPLO ěŃĨƟŀĚĮĶńĭŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħĮĶŃŏĴŇĬœħƟȮőħĵ
ĽƞĺĬŒľĠƞĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅěŃŒĝƟĶŃĭĭĽŅĶĽĬŏĪĻȮ
ħńĚĬńŘĬŀŅěŐĔƟœĕŏĮƦĬȮ 
ŴŒĝƟŏĪėőĬőĸĬňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬľŅĕƟŀĴŌĸŀĵƞŅĚĴň
ĺŇěŅĶĠŅĦƢŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŵ 

ĮĶńĭŐĔƟœĕȮPLO ĕŀĚľĸńĔĽŌĨĶȮ
ĨŅĴŏĸƞĴľĸńĔĽŌĨĶĮƤěěŋĭńĬ 



 +Ȯ/5.Ȯ+ 

ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

TQF 1ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
PLO1,/ȮŀŀĔŐĭĭȮŐĸŃĮĢŇĭńĨŇĔŅĶĪħĸŀĚȮıĶƟŀĴĭńĬĪŉĔŐĸŃ

ĺŇŏėĶŅŃľƢįĸěŅĔĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
XŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĕƟŀĬňŘěŃĴňĪńŘĚȮCognitive domain &ŀŀĔŐĭĭ'ȮŐĸŃȮSkillȮ
&ĮĢŇĭńĨŇ'ȮĮĬĔńĬȮĪŜŅŒľƟĔŅĶĮĶŃŏĴŇĬėƞŀĬĕƟŅĚĵŅĔȮľŅĔŏĮƦĬ
ľĴĺħĪńĔļŃĪŅĚĮƤĠĠŅěŃŏĬƟĬĪňŗĔŅĶŀŀĔŐĭĭȮŐĨƞĔŖŏĕƟŅŒěĺƞŅ
ĪŅĚľĸńĔĽŌĨĶĨƟŀĚĔŅĶœħƟĪńĔļŃľĶŊŀȮSkill ħƟĺĵŏĝƞĬĔńĬȮħńĚĬńŘĬ
ŀŅěěŃŏĸňŗĵĚĴŅŒĝƟŏĶŊŗŀĚĕŀĚĽĩĶĶĦŃŐĪĬȮŏĝƞĬȮŴħŜŅŏĬŇĬĔŅĶ
ĪħĸŀĚœħƟĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬĽŅĔĸŵȮľĶŊŀȮŴħŜŅŏĬŇĬĔŅĶ
ĪħĸŀĚœħƟĩŌĔĨƟŀĚĨŅĴĔĶŃĭĺĬĔŅĶĺŇĪĵŅĻŅĽĨĶƢŵȮľĶŊŀȮĩƟŅ
ľĸńĔĽŌĨĶĨƟŀĚĔŅĶŏĮƦĬŐĭĭȮCognitive domain ŀŅěŒĝƟȮ
ŴĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟœĕ
ĮƤĠľŅĪŅĚŏėĴňŵ 

PLO1,0ȮŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢœħƟ 

XŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĪŅĚľĸńĔĽŌĨĶŀŅěĮĶńĭŏĮƦĬȮŴĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟŏėĴňŏıŊŗŀ
ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňŒĬĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃ
ŒĬŀŋĨĽŅľĔĶĶĴŏėĴňœħƟŵ 

PLO1,1ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅŐĸŃ
ĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮŏıŊŗŀĨƞŀĵŀħĽŌƞĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏėĴň 

XȮœĴƞŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĕƟŀĬňŘėĺĶŒĝƟȮŴıńĥĬŅȮľĶŊŀȮĽĶƟŅĚŵȮŏıĶŅŃĽĶƟŅĚĽĶĶėƢěŃĺńħ
ĵŅĔȮŐĸŃĩƟŅŒĝƟėŜŅĺƞŅȮŴŐĸŃŵȮĬŇĽŇĨěŃĨƟŀĚıńĥĬŅŐĸŃĽĶƟŅĚȮ
ĞŉŗĚŒĬĭŅĚŀĵƞŅĚŀŅěěŃŐėƞıńĥĬŅȮŐĸŃĭŅĚŀĵƞŅĚŀŅěěŃĽĶƟŅĚ
ĕŉŘĬĴŅŒľĴƞȮŐĸŃĩƟŅĕƟŀĬňŘĪŅĚľĸńĔĽŌĨĶěŃŏŀŅĽŌƞĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶěŃĪŜŅŒľƟľĸńĔĽŌĨĶĵŅĔĨƞŀĔŅĶěńħĔŅĶȮŏıĶŅŃȮ
ĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵȮŀŅěěŃĕŅĵœĴƞœħƟȮȮĬŀĔěŅĔĬňŘ
ĪńĔļŃĕŀĚĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮœĴƞĽŀħĶńĭĔńĭĔŅĶĭŌĶĦŅ
ĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňħńĚĬńŘĬŏıŊŗŀŒľƟľĸńĔĽŌĨĶĭĶŇľŅĶěńħĔŅĶĚƞŅĵ
ĕŉŘĬȮĕŀŏĽĬŀŏĮƦĬȮŴĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňȮŒĬĔŅĶıńĥĬŅ
ľĶŊŀĽĶƟŅĚĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴŵȮĬƞŅěŃŏıňĵĚıŀȮȮȮĽƞĺĬ



 +Ȯ/5/Ȯ+ 

ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

ĔŅĶĴňŐĬĺėŇħĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶėĺĶěŃŐĵĔŀŀĔĴŅŀňĔȮ
PLOȮ 
ĴňĕƟŀėŇħŏľŖĬĨĶĚĪňŗĺƞŅȮĩƟŅĮĶŇĠĠŅĨĶňŏĬƟĬĚŅĬĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴȮěŃŏľĸŊŀŀŃœĶŒľƟĶŃħńĭĭńĦĤŇĨĻŉĔļŅĶńĭįŇħĝŀĭȮ
ĞŉŗĚŒĬėĺŅĴŏĮƦĬěĶŇĚŐĸƟĺĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĨƞŀŒľƟ
ľĸńĔĽŌĨĶŒĽƞŐįĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĴŅĔ
ŐėƞœľĬȮĬńĔĻŉĔļŅěŃĵńĚœĴƞĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵœħƟŏŀĚľĶŊŀ
įĸŇĨĬĺńĨĔĶĶĴœħƟŏŀĚȮ 

PLO1,2ȮŏĸŊŀĔŐĸŃŒĝƟŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀŒĬĮĢŇĭńĨŇĔŅĶħƟŅĬ
ŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

XȮœĴƞŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĕƟŀĬňŘěŃĴňĪńŘĚȮcognitive domain &ŏĸŊŀĔ'ȮŐĸŃȮskillȮ&ŒĝƟ'Ȯ
ĮĬĔńĬ 

TQF 2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
PLO2,/ȮĔĸƟŅŐĽħĚėĺŅĴėŇħŏľŖĬĪňŗĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŐĸŃĶńĭĲƤĚ

ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
XŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŀŅěĮĶńĭŏĮƦĬȮŴĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĽĬŀ
ŐĬĺĪŅĚĪňŗĽĶƟŅĚĽĶĶėƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅĔĸŋƞĴŵ 

PLO2,0ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃŀĚėƢĔĶȮ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŀŅěĮĶńĭŏĮƦĬȮŴŐĽħĚıķĨŇĔĶĶĴŒĬĔŅĶŏĮƦĬėĬĪňŗĶńĭįŇħĝŀĭ
ĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔĶŵ 

PLO2,1ȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃ
ĽĴŅĝŇĔĪňŗħň 

XŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ,,,,,,,,,,,,,,,,,,,,,,Ĩńħ
ėŜŅĺƞŅȮĽŅĴŅĶĩȮŀŀĔ 

TQF 3ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

PLO3,/ȮĬŜŅŏĽĬŀȮŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪŅĚŏėĴň
ŒľƟŐĔƞįŌƟĪňŗŏĔňŗĵĺĕƟŀĚħƟĺĵĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŏľĴŅŃĽĴ 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŀŅěŐĔƟœĕŏĮƦĬȮŴĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀħƟĺĵĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚėĺŅĴľĴŅĵŵȮ 
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ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

PLO3,0ȮŒĝƟĪńĔļŃħƟŅĬħŇěŇĨńĸŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŐĸŃ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

XȮœĴƞŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĕƟŀĬňŘĬƞŅěŃŏĬƟĬœĮĪňŗĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮŏĬŊŗŀĚěŅĔĔŅĶ
ėƟĬėĺƟŅĕƟŀĴŌĸěŃĮĶŅĔĢŒĬȮPLO 2,3 ŐĸƟĺȮŀŅěĮĶńĭŏĮĸňŗĵĬ
ŏĮƦĬȮŴĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢľĶŊŀőĮĶŐĔĶĴŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕœħƟĩŌĔĨƟŀĚŵ 

ĕƟŀėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕȮŏĔňŗĵĺĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ
ĕŀĚľĸńĔĽŌĨĶȮ&ĩƟŅĴň' 
/,ȮľĸńĔĽŌĨĶĵńĚœĴƞĴňȮPLO ĪňŗĽŃĪƟŀĬĩŉĚŀńĨĸńĔļĦƢŏĝŇĚıŊŘĬĪňŗľĶŊŀĨŀĭĽĬŀĚ
ĨƞŀȮEEC ħńĚĪňŗœħƟĔĸƞŅĺœĺƟŒĬľĬƟŅȮ6+7Ȯ 
0,ȮŒĬľĬƟŅĪňŗȮ7ȮŴıĶƟŀĴĮĶńĭĨńĺŒľƟĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŏĮƦĬĬĺńĨĔĶȮĬńĔ
ėŇħȮįŌƟĮĶŃĔŀĭĔŅĶȮŏĮƦĬĪĶńıĵŅĔĶĭŋėėĸľĸńĔŒĬĔŅĶĕńĭŏėĸŊŗŀĬ
ŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňĨƞŀœĮŵȮĵńĚĴňĭŅĚėŋĦĸńĔļĦŃĪňŗĵńĚœĴƞœħƟ
ĽŃĪƟŀĬĸĚĴŅĪňŗĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮľĶŊŀĴňĶŅĵĺŇĝŅĶŀĚĶńĭĬƟŀĵȮľĶŊŀȮ
œĴƞĴňĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅĶŀĚĶńĭȮŀńĬěŃĪŜŅŒľƟĴńŗĬŒěœħƟĺƞŅĬŇĽŇĨœħƟĶńĭĔŅĶ
ľĸƞŀľĸŀĴŐĸŃıńĥĬŅĪńĔļŃħƟŅĬĬňŘŀĵƞŅĚěĶŇĚěńĚȮŏĝƞĬȮĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃȮĬĺńĨĔĶȮ 
1ȮėĺŅĴėŇħŏľŖĬĨƞŀĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňĽĴĭńĨŇŏĮƦĬœĮĨŅĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ
ĕŀĚľĸńĔĽŌĨĶȮ 

3,1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮŐĸŃőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶ 

XȮŏľŖĬħƟĺĵ 
3,0ȮŐįĬĔŅĶŏĶňĵĬ 
ĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴ 
XȮŏľŖĬħƟĺĵ 
ĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬħƟĺĵĔńĭĔŅĶĪňŗĴňĔĸŋƞĴĶŅĵĺŇĝŅĬňŘȮŐĨƞĶŅĵĺŇĝŅŒĬĔĸŋƞĴĬňŘěŃ
ĽĶƟŅĚȮskill ŒľƟĔńĭĬŇĽŇĨĪňŗŐĨĔĨƞŅĚĔńĬȮ1Ȯskill &ĪňŗŀŅěœĴƞœħƟœĮ
ŒĬĪŇĻĪŅĚŏħňĵĺĔńĬ'ȮėŊŀȮĪńĔļŃĪŅĚħƟŅĬĔŅĶĺŇěńĵȮĪńĔļŃĕŀĚ
ĬĺńĨĔĶȮŐĸŃȮĪńĔļŃĕŀĚĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭȮħńĚĬńŘĬĪŅĚ
ľĸńĔĽŌĨĶŀŅěěŃĮĶńĭĝŊŗŀĔĸŋƞĴĺŇĝŅĬňŘŒľƟĽŃĪƟŀĬĔńĭĶŅĵĺŇĝŅĪňŗ
ŀĵŌƞŒĬĔĸŋƞĴĬňŘ 
 

ľĸńĔĽŌĨĶœħƟĬŜŅĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇĴŅıŇěŅĶĦŅŐĸŃ
ĮĶńĭŐĔƟœĕĨŅĴŏĸƞĴľĸńĔĽŌĨĶ
ĮƤěěŋĭńĬ 



 +Ȯ/51Ȯ+ 

ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

3,1ȮěŜŅĬĺĬĶŅĵĺŇĝŅȮŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ĺŇĝŅŏŀĔĭńĚėńĭ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
/ȮĴňľĸŅĵĺŇĝŅĪňŗĴňėŜŅŀīŇĭŅĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœĴƞ
ĨĶĚĔńĬȮĪŅĚľĸńĔĽŌĨĶėĺĶĨĶĺěĽŀĭŀňĔėĶńŘĚȮŏĝƞĬȮĶŅĵĺŇĝŅȮ
1.112.42ȮŏĮƦĬĨƟĬȮŐĸŃĴňĪňŗœĴƞĨĶĚĔńĬľĸŅĵėŜŅȮŏĝƞĬ 
+ȮĽŏĮėőĨĶĽőėĮƖĕńŘĬıŊŘĬģŅĬĕŀĚĽŅĶĮĶŃĔŀĭ
œŁőħĶėŅĶƢĭŀĬȮĳŅļŅŀńĚĔķļėĺĶĴňėĺƞŅȮbasic 
+ȮĩƟŅĳŅļŅŀńĚĔķļŒĝƟȮpurification techniques ĳŅļŅœĪĵ
ėĺĶŏĮƦĬȮŏĪėĬŇėĔŅĶĪŜŅŒľƟĽŅĶŀŇĬĪĶňĵƢĭĶŇĽŋĪīŇśȮĨńħėŜŅĺƞŅ
ŀŇĬĪĶňĵƢȮŀŀĔ 
+ȮĕŀĚŐĕŖĚŀĬŇĬĪĶňĵƢȮĳŅļŅŀńĚĔķļėĺĶŏĮƦĬȮinorganic 
solids ĩƟŅŏĮƦĬȮinorganic materials ĳŅļŅœĪĵėĺĶĮĶńĭ
ŏĮƦĬȮĺńĽħŋŀĬŇĬĪĶňĵƢȮ 
+ȮŏėĴňĕŀĚĔĶħŐĸŃŏĭĽȮĳŅļŅŀńĚĔķļėĺĶŏĮƦĬȮChemistry 
of acids and basesȮȮ 
+ȮĽĴĭńĨŇĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮœĴƞĮĶŅĔĢ
ėŜŅŀīŇĭŅĵĳŅļŅŀńĚĔķļ 
+ȮĳŅļŅŀńĚĔķļŒĝƟȮapplication of coordination 
compound ėĺĶĮĶńĭĳŅļŅœĪĵŏĮƦĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬ 
0ȮĶŅĵĺŇĝŅĽƞĺĬŒľĠƞěŃŒĝƟȮŴ,ŵȮĕńŘĬŐĨƞĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ŐĨƞĴňĭŅĚĶŅĵĺŇĝŅŒĝƟȮŴ;ŵȮŏĝƞĬȮĶŅĵĺŇĝŅĕŀĚĽŅĕŅŏėĴňŀŇĬĪĶňĵƢȮ
ŏĮƦĬĨƟĬȮėĺĶĮĶńĭŒľƟŏľĴŊŀĬĔńĬĪńŘĚľĴħ 
1,ȮŏĬŊŗŀĚěŅĔĺƞŅĪŅĚľĸńĔĽŌĨĶĵńĚœĴƞĴňĽƞĺĬĪňŗĨŀĭőěĪĵƢȮEEC 
ĨŅĴĪňŗĶŃĭŋœĺƟŒĬľĬƟŅȮ6+7ȮĞŉŗĚŏĮƦĬĪňŗĴŅĕŀĚĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶȮŒĬĽƞĺĬĶŅĵĺŇĝŅȮ1.1/4.42ȮŐĸŃȮ1.104.42ȮœĴƞ
ŐĬƞŒěĺƞŅĪŅĚľĸńĔĽŌĨĶœħƟĬŜŅĨńĺŀĵƞŅĚŀŋĨĽŅľĔĶĶĴŒĬȮEEC ĴŅ
ĽŀĬȮľĶŊŀȮœĮŏĵňŗĵĴĝĴŀŋĨĽŅľĔĶĶĴŒĬȮEEC ľĶŊŀœĴƞȮĩƟŅĴň
ĬƞŅěŃĸŀĚĮĶńĭĝŊŗŀĶŅĵĺŇĝŅŒľƟĽŀħĶńĭĔńĭȮEEC ŏĝƞĬȮŴŏĮƕħ
ĮĶŃĽĭĔŅĶĦƢŏėĴňŒĬŏĕĨıńĥĬŅıŇŏĻļĳŅėĨŃĺńĬŀŀĔŵ 

ĺŇĝŅŏŀĔŏĸŊŀĔĭńĚėńĭ 
  ĔĸŋƞĴŏĬƟĬĪńĔļŃŏıŊŗŀĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴ  

30339164 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴ  2&1+2+3' 
Ȯ  ĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬȮȮȮȮȮȮ 
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ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

 Career Preparation 
30349464 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶ  6&0+18+9' 
  ĔńĭĔŅĶĪŜŅĚŅĬȮȮȮȮȮȮ 

   Cooperative and Work  
   Integrated Learning 

30336064 ŏėĶŊŗŀĚĴŊŀŏĜıŅŃħƟŅĬ  0&/+0+1' 
  ĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏėĴňȮ 

Specialized Instruments  
for Chemical Industries 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ30349464ȮėĺĶěŃĶŃĭŋěŜŅĬĺĬĝńŗĺőĴĚ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœĴƞĬƟŀĵĔĺƞŅȮxx ĽńĮħŅľƢ 

ĔĸŋƞĴŏĬƟĬĪńĔļŃĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
30349264 ŏĨĶňĵĴőėĶĚĚŅĬŏėĴň  2&1+2+3' 

   Pre+chemistry Project 
30349364 őėĶĚĚŅĬŏėĴň   2&0+4+2' 

   Chemistry Project 
 

30336164 ĪńĔļŃħŇěŇĪńĸĽŜŅľĶńĭĬńĔŏėĴň 2&1+2+3' 
  Digital Skill for Chemist 

30336264 ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃȮ  2&1+2+3' 
  ĬĺńĨĔĶĶĴ 

   ResearchȮand Innovation Skill 
30349064 ĪńĔļŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 2&1+2+3' 
  ĪŅĚħƟŅĬŏėĴň 

   Entrepreneurship SkillȮ 
   in Chemistry 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬħƟĺĵĔńĭĔŅĶĴňĔĸŋƞĴĺŇĝŅĬňŘȮŐĨƞĶŅĵĺŇĝŅĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĽĶƟŅĚĪńĔļŃĔŅĶŏĮƦĬĬĺńĨĔĶĴňŏıňĵĚŐėƞĶŅĵĺŇĝŅŏħňĵĺėŊŀȮ
30336264ȮĵńĚœĴƞĽŅĴŅĶĩĴńŗĬŒěĺƞŅĬŇĽŇĨěŃĴňŐĬĺėŇħħƟŅĬ
ĬĺńĨĔĶĶĴĪňŗŏıňĵĚıŀȮȮŐĬĺėŇħĪŅĚĔŅĶĺŇěńĵŀŅěěŃĨŀĭĔŅĶ
ŏĮƦĬĬĺńĨĔĶœħƟŐĨƞœĴƞĪńŘĚľĴħȮĬŀĔěŅĔĬňŘĪńĔļŃĪŅĚĔŅĶĺŇěńĵ
ŐĸŃĬĺńĨĔĶĔŖœĴƞŏľĴŊŀĬĔńĬȮȮĽƞĺĬĶŅĵĺŇĝŅȮ30349064ȮŀŅě
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ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĪĶĚėŋĦĺŋĥŇ ĕƟŀėŇħŏľŖĬěŅĔľĸńĔĽŌĨĶĨƞŀ
ĕƟŀŏĽĬŀŐĬŃ 

œĴƞŏĕƟŅĔńĭĔĸŋƞĴĬňŘȮŏĬŊŗŀĚěŅĔĪńĔļŃĕŀĚĬĺńĨĔĶȮĔńĭȮ
įŌƟĮĶŃĔŀĭĔŅĶěŃŏĮƦĬėĬĸŃĪńĔļŃĔńĬ 

ĺŇĝŅŏŀĔŏĸŊŀĔŏĽĶň 
 ĔĸŋƞĴĪňŗ 1 ĺŇĝŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 

XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ĔĸŋƞĴĶŅĵĺŇĝŅĬňŘěŃĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴȮs curve ŒĬĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃŏėĴňĝňĺĳŅı 

 ĔĸŋƞĴĪňŗȮ2 ĺŇĝŅıŀĸŇŏĴŀĶƢ 
XȮŏľŖĬħƟĺĵ 

 ĔĸŋƞĴĪňŗȮ3 ĺŇĝŅŀŅľŅĶŐĸŃĵŅ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬĝŀĭĔńĭĶŅĵĺŇĝŅŒĬĔĸŋƞĴĬňŘȮŐĨƞĬƞŅěŃœĮĶĺĴĔńĭĶŅĵĺŇĝŅŒĬ
ĔĸŋƞĴĪňŗȮ2 

 ĔĸŋƞĴĪňŗȮ4 ĺŇĝŅĽĴŋĬœıĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬĝŀĭĔńĭĶŅĵĺŇĝŅŒĬĔĸŋƞĴĬňŘȮŐĨƞĬƞŅěŃœĮĶĺĴĔńĭĶŅĵĺŇĝŅŒĬ
ĔĸŋƞĴĪňŗȮ1 

 ĔĸŋƞĴĪňŗȮ5 ĺŇĝŅıľŋĺŇĪĵŅĔŅĶ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬĝŀĭĔńĭĶŅĵĺŇĝŅŒĬĔĸŋƞĴĬňŘȮŐĨƞĶŅĵĺŇĝŅȮ1.124142Ȯ
ŏĞĬŏĞŀĶƢĪŅĚŏėĴňȮěŃĴňľĸńĔĔŅĶėĸƟŅĵĔńĭĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭŏĞĬŏĞŀĶƢŒĬĔĸŋƞĴĪňŗȮ1ȮĩƟŅĪŅĚľĸńĔĽŌĨĶŒľƟĬŇĽŇĨŏĸŊŀĔ
ĶŅĵĺŇĝŅĕƟŅĴĔĸŋƞĴĔńĬœħƟȮėĺĶěŃĴňĔŅĶĶŃĭŋĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅ
ľĸńĔĞƟĭĞƟŀĬĔńĬȮŏıŊŗŀĪňŗěŃœĴƞĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĪňŗĞŘŜŅĞƟŀĬĔńĬȮ
ŐĨƞĩƟŅĪŅĚľĸńĔĽŌĨĶœĴƞŒľƟĬŇĽŇĨŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĕƟŅĴĔĸŋƞĴĔńĬ
ĔŖœĴƞŏĮƦĬœĶėĶńĭ 

 ĔĸŋƞĴĪňŗȮ6 ĺŇĝŅŏėĴňĕńŘĬĽŌĚ 
XȮŏľŖĬħƟĺĵȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴħńĚĬňŘ 
ŏľŖĬĝŀĭĔńĭĶŅĵĺŇĝŅŒĬĔĸŋƞĴĬňŘȮŐĨƞĶŅĵĺŇĝŅȮ1.124342ȮĔńĭȮ
ĶŅĵĺŇĝŅ 30346664ȮĴňėĺŅĴĞŘŜŅĞƟŀĬĔńĬȮĩŉĚŐĴƟĺƞŅěŃŏĕňĵĬ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅĪňŗŐĨĔĨƞŅĚĔńĬĔŖĨŅĴ 
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ŏŀĔĽŅĶŐĬĭľĴŅĵŏĸĕȮȮ5 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĭŌĶıŅȮŏĶŊŗŀĚȮĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0337Ȯ 

ŐĸŃĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴ 
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