
 
 
 

 
 
 
 
ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮ&Ĵėŀ,0' 
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ĽŅĕŅĺŇĝŅŏėĴň 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅŏėĴň 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346' 

 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅ ıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅŏėĴň 
 

ľĴĺħĪňŗȮ/ȮȮĕƟŀĴŌĸĪńŗĺœĮ 
 

/,ȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
 /,/ ĶľńĽľĸńĔĽŌĨĶ 25470081102407 
 /,0 ĝŊŗŀľĸńĔĽŌĨĶ 
 ĳŅļŅœĪĵ ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 
 ĳŅļŅŀńĚĔķļ Doctor of Philosophy Program in Chemistry 
 

0,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
 ĝŊŗŀŏĨŖĴĳŅļŅœĪĵ ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ(ŏėĴň) 
 ĝŊŗŀŏĨŖĴĳŅļŅŀńĚĔķļȮ Doctor of Philosophy (Chemistry) 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵ ĮĶ.ħ. (ŏėĴň) 
 ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļ Ph.D. (Chemistry) 
 

1,ȮĺŇĝŅŏŀĔ 
 œĴƞĴň 
 

2,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
 ŐĭĭȮ/,/Ȯ&įŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĮĶŇĠĠŅőĪ'  ĴňėƞŅŏĪňĵĭŏĪƞŅȮ26ȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,/Ȯ&įŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĮĶŇĠĠŅőĪ'  œĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,0Ȯ&įŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĮĶŇĠĠŅĨĶň'  œĴƞĬƟŀĵĔĺƞŅȮ50ȮľĬƞĺĵĔŇĨ 
 

3,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 3,/ ĶŌĮŐĭĭ  
  ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮ ŐĭĭȮ/,/ȮŐĸŃŐĭĭȮ0,/ȮľĸńĔĽŌĨĶȮ1ȮĮƖ 
    ŐĭĭȮ0,0ȮľĸńĔĽŌĨĶȮ3ȮĮƖ 
 3,0 ĳŅļŅĪňŗŒĝƟȮĳŅļŅœĪĵȮŐĸŃ/ľĶŊŀȮĳŅļŅŀńĚĔķļ 
 3,1 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵȮŐĸŃ/ľĶŊŀ
ĳŅļŅŀńĚĔķļœħƟŏĮƦĬŀĵƞŅĚħň 
 3,2 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 3,3 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
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4,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346Ȯ&ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561)ȮŏĶŇŗĴŏĮƕħĽŀĬ 
ĳŅėĔŅĶĻŉĔļŅĨƟĬȮŒĬĮƖĔŅĶĻŉĔļŅȮ0346 
 ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-2565ȮĺńĬĪňŗȮ26ȮŏħŊŀĬȮĔĶĔġŅėĴȮı,Ļ,Ȯ2565 
 ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ9-2565ȮĺńĬĪňŗȮ21ȮŏħŊŀĬȮĔńĬĵŅĵĬȮı,Ļ,Ȯ2565 
  
5,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ0348 
 
6,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 6,/ȮįŌƟĽŀĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮĺŇĪĵŅĸńĵȮŐĸŃőĶĚŏĶňĵĬĺŇĪĵŅĻŅĽĨĶƢ 
 6,0ȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĺŇěńĵȮŐĸŃĬńĔĺŇĝŅĔŅĶȮŒĬľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
ĽŅĕŅŏėĴň 
 6,1ȮĪňŗĮĶŉĔļŅŏĔňŗĵĺĔńĭĚŅĬħƟŅĬŏėĴňȮŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 
 8.4 įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴŏėĴň 
 
7,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

7,/ ĬŅĚĺĵŅȮıŋĪīĺĚĻƢ  
   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ  3-7301-00698-XX-X 
 ȮȮȮȮȮȮȮ ĨŜŅŐľĬƞĚȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ȮȮȮȮȮȮȮ ėŋĦĺŋĥŇȮ Ph,D,Ȯ&Chemistry'ȮUniversity of Wollongong,ȮAustraliaȮ&2005' 
    M,Sc,Ȯ&Chemistry'ȮUniversity of Wollongong,ȮAustraliaȮ&2001' 
    ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0316'  
  7,0 ĬŅĚĽŅĺĬńĬĪĬŇĨĵƢȮĺŅĬŇĝŅĝňĺŃ 
 ȮȮ  ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ  3-1021-00044-XX-X 
 ȮȮȮȮȮȮȮ ĨŜŅŐľĬƞĚȮĻŅĽĨĶŅěŅĶĵƢȮ 
 ȮȮȮȮȮȮȮ ėŋĦĺŋĥŇȮ Ph.D. (Chemistry)ȮWorcesterȮPolytechnicȮInstitute,ȮUSAȮ(2007) 
 ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ ȮĺĪ.Ĵ. (ŏėĴňŀŇĬĪĶňĵƢ)ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ(2544) 
    ĺĪ.Ĵ.  (ĺŇĪĵŅĻŅĽĨĶƢĽĳŅĺŃŐĺħĸƟŀĴ)ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ(2541)Ȯ 
ȮȮȮȮȮȮȮ   ĺĪ.ĭ. (ŏėĴň) ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(2536) 
  7,1 ĬŅĚĽŅĺĽŋīŇĬňȮŏĔŇħŏĪı  
   ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 1-6001-00274-XX-X 
   ĨŜŅŐľĬƞĚȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
   ėŋĦĺŋĥŇ ĮĶ,ħ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2558) 
    ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2554) 
    ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2552) 
 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮ 
ĪňŗŀĵŌƞȮŏĸĕĪňŗȮ6 ĩĬĬĶŅĝĴĶĶėŅŒĬȮŀŜŅŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴ 73000  
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//,ȮȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
 //,/ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 

ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅŏėĴňȮŏĮƦĬœĮĨŅĴĬőĵĭŅĵŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.ȮůȮ0342'ȮŐĸŃ
ĶƞŅĚŐįĬıńĥĬŅȮŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344ȮůȮ035.'ȮőħĵĔŅĶıńĥĬŅĮĶŃŏĪĻħƟĺĵĔŅĶ
ĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěħƟĺĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀĽĶƟŅĚŏĻĶļģĔŇěŒľƟőĨŀĵƞŅĚĔƟŅĺĔĶŃőħħŐĸŃȮ
ŀĵƞŅĚĵńŗĚĵŊĬȮőħĵœħƟŏĸŖĚŏľŖĬėĺŅĴĽŜŅėńĠĕŀĚĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĴňĻńĔĵĳŅıĽŌĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮőħĵĴŋƞĚŏĬƟĬŒľƟĮĶŃŏĪĻœĪĵĴňĔŜŅĸńĚėĬĽĴĶĶĩĬŃĽŌĚĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėŀŋĨĽŅľĔĶĶĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħŐĶĚĚŅĬȮĔŅĶĽĶƟŅĚĚŅĬŒĬŀĬŅėĨȮĶĺĴĩŉĚĔŅĶĽĶƟŅĚ
įŌƟĮĶŃĔŀĭĔŅĶŀńěĜĶŇĵŃĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚŐĸŃŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĨŀĭőěĪĵƢĔŅĶıńĥĬŅŐľƞĚ
ŀĬŅėĨȮħńĚĬńŘĬŏıŊŗŀĪňŗěŃĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěŒĬĵŋėĮƤěěŋĭńĬȮĔŅĶĽĶƟŅĚĽńĚėĴĪňŗĮĶŃĝŅĔĶĴňėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĪňŗŏĕƟĴŐĕŖĚȮěŉĚŏĮƦĬĳŅĶŃěŜŅŏĮƦĬŏĶƞĚħƞĺĬĽŜŅľĶńĭĮĶŃŏĪĻœĪĵȮĪŅĚľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅ
ŏėĴňȮěŉĚœħƟĺŅĚŐįĬľĸńĔĽŌĨĶőħĵĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩħƟŅĬŏėĴňȮĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚ
ĨĸŀħĝňĺŇĨȮŐĸŃĴňĪńĔļŃĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻȮĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĴŋƞĚŏĬƟĬĔŅĶ
ĺŇěńĵŏıŊŗŀĽŃĽĴėĺŅĴĶŌƟŐĸŃĪńĔļŃŏıŊŗŀŏĮƦĬĔŅĶĺŅĚĶŅĔģŅĬĽŜŅľĶńĭŀĬŅėĨȮŐĸŃĔŅĶıńĥĬŅĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŒľƟŏŀŊŘŀ
ĨƞŀĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĽŌƞĔŅĶıńĥĬŅĔŅĶŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻ 

ĬŀĔěŅĔĬňŘŒĬľĸŅĵĮƖĪňŗįƞŅĬĴŅĮĶŅĔĢĺƞŅœĴƞĴňĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶľĶŊŀĴňŐĨƞœĴƞŏĮƦĬœĮĨŅĴŏĮƚŅĪňŗ
ėŅħľĺńĚȮħƟĺĵŏľĨŋěŅĔĽĩŅĬĔŅĶĦƢĔŅĶŐıĶƞĶŃĭŅħȮCovid-19 ŐĸŃėĺŅĴįńĬįĺĬĪŅĚŏĻĶļģĔŇěȮĪŜŅŒľƟįŌƟĪňŗěŃŏĕƟŅ
ĻŉĔļŅĕŅħŐėĸĬĪŋĬĪĶńıĵƢĪńŘĚīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅŐĸŃėƞŅŒĝƟěƞŅĵĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮŏĮƦĬŏľĨŋŒľƟľĸŅĵėĬœħƟŏĮĸňŗĵĬ
ŏĮƚŅľĴŅĵŏĮƦĬĔŅĶĪŜŅĚŅĬľĶŊŀŏĕƟŅĻŉĔļŅŒĬĽĩŅĬĻŉĔļŅĪňŗĴňĪŋĬĔŅĶĻŉĔļŅŒľƟȮŐĸŃŀňĔĮƤěěńĵľĬŉŗĚėŊŀĨŜŅŐľĬƞĚĚŅĬ
ĽŜŅľĶńĭĺŋĥŇĮĶŇĠĠŅŏŀĔŒĬĮĶŃŏĪĻœĪĵĴňĬƟŀĵŐĸŃĴňĔŅĶŐĕƞĚĕńĬĽŌĚȮĪŜŅŒľƟĕŅħėĺŅĴĴńŗĬŒěŒĬĔŅĶĴňĚŅĬĪŜŅľĸńĚěĭ
ĔŅĶĻŉĔļŅȮ 

//,0ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮěŜŅŏĮƦĬĨƟŀĚŀŅĻńĵŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀ

ĨŀĭőěĪĵƢėĺŅĴĪƟŅĪŅĵĪŅĚĽńĚėĴȮĸħėĺŅĴĕńħŐĵƟĚȮėĺŅĴŏľĸŊŗŀĴĸŘŜŅȮŒľƟĮĶŃĝŅĝĬĴňėĺŅĴĮĸŀħĳńĵȮėĺŅĴĴńŗĬėĚŒĬ
ĝňĺŇĨȮĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩěŉĚĴňėĺŅĴěŜŅŏĮƦĬ ŏĬŊŗŀĚěŅĔėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅĕŀĚĺŇĪĵŅĔŅĶħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏĮƦĬœĮŀĵƞŅĚĶĺħŏĶŖĺȮȮĞŉŗĚĽƞĚįĸŒľƟėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňıńĥĬŅȮŐĸŃ
ĕĵŅĵĽŅĕŅŏıŇŗĴĕŉŘĬŏĮƦĬěŜŅĬĺĬĴŅĔȮĶĺĴĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴĪňŗĴňĔŅĶŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĕŀĚŐĨƞĸŃĻŅĽĨĶƢŏĕƟŅ
ħƟĺĵĔńĬĴŅĔĕŉŘĬȮŏıŊŗŀŒľƟœħƟŀĚėƢėĺŅĴŒľĴƞŒĬĔŅĶıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻŒľƟĔƟŅĺĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĶŃħńĭĽŅĔĸȮ
ěŉĚěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗěŃĨƟŀĚĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŀĵŌƞŏĽĴŀŏıŊŗŀĨŀĭőěĪĵƢĪƟŅĪŅĵĕŀĚĽńĚėĴȮĴňėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃŒĬĶŃħńĭĽŌĚȮŐĸŃĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬȮĶĺĴĪńŘĚŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĴňŏľĨŋįĸ 
ĔŅĶŏĨĶňĵĴıĶƟŀĴĔŜŅĸńĚėĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒľƟĴňĽƞĺĬĶƞĺĴĨƞŀĔŅĶĽĶƟŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĕŀĚ
ĮĶŃŏĪĻěŃŏĮƦĬĳŌĴŇėŋƟĴĔńĬŒľƟıĶƟŀĴŏįĝŇĠĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬėĶŀĭėĶńĺȮĽńĚėĴȮĮĶŃŏĪĻŐĸŃĶŃħńĭĽŅĔĸ 
 
/0,ȮȮįĸĔĶŃĪĭěŅĔĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 /0,/ȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺĕŀĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĻĶļģĔŇě
ŐĸŃĽńĚėĴȮĶĺĴĩŉĚĔŅĶŀŋĭńĨŇĕŀĚŏĝŊŘŀőĶėĪňŗŏĔŇħĕŉŘĬȮĽƞĚįĸŒľƟĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀŒľƟĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻȮŐĸŃėĺŅĴŏĮƦĬŀĵŌƞĕŀĚėĬŒĬĽńĚėĴȮŒľƟĭńĦĤŇĨĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅħƟĺĵĔĶŃĭĺĬĔŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮľĸńĔĽŌĨĶěŉĚŏĸŖĚŏľŖĬĺƞŅėĺĶěńħĪŜŅĔŅĶıńĥĬŅľĸńĔĽŌĨĶőħĵœħƟĪŜŅĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵȮěŅĔĭŋėėĸĪńŗĺœĮȮįŌƟŒĝƟĭńĦĤŇĨěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮœħƟŐĔƞȮįŌƟĮĶŃĔŀĭĔŅĶ
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ĳŅėŀŋĨĽŅľĔĶĶĴȮĭŋėĸŅĔĶŒĬľĬƞĺĵĚŅĬĺŇěńĵĳŅėĶńģŐĸŃŏŀĔĝĬȮĶƞĺĴĪńŘĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀŒľƟœħƟĴŅŏıŊŗŀ
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĴŅŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏėĴňŏĝŇĚĶŋĔĪňŗĴňĻńĔĵĳŅıŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴ
ĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵŏĜıŅŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻĪŅĚħƟŅĬĔŜŅĸńĚėĬĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀĬŜŅıŅœĮĽŌƞĔŅĶıńĥĬŅĮĶŃŏĪĻȮȮ 

ěŅĔĮƤĠľŅĔŅĶĪňŗľĸńĔĽŌĨĶœĴƞĴňĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅěŅĔĮƤĠľŅĪŅĚĔŅĶŏĚŇĬŐĸŃĨŜŅŐľĬƞĚĚŅĬľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ľĸńĔĽŌĨĶœħƟŏĽĬŀĮƤĠľŅĬňŘĔńĭľńĺľĬƟŅĳŅėĺŇĝŅŏėĴňŐĸŃįŌƟĭĶŇľŅĶėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚĪŅĚėĦŃĺŇĪĵŅĻŅĽĨĶƢœħƟŏĽĬŀŐĬĺ
ĪŅĚĔŅĶŒľƟĪŋĬĔŅĶĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮŏıŊŗŀŏĮƦĬįŌƟĝƞĺĵĺŇěńĵȮ(research 
assistant) ŒĬĔŅĶėĺĭėŋĴĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňŏĚŇĬĪŋĬŒĬĔŅĶĻŉĔļŅȮėƞŅŒĝƟěƞŅĵ
ĽƞĺĬĨńĺȮŐĸŃŀŅěŅĶĵƢĴňĬńĔĻŉĔļŅĶƞĺĴĪŜŅĚŅĬĺŇěńĵŏıŊŗŀįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒľƟĴŅĔĕŉŘĬȮŒĬĽƞĺĬĕŀĚĳŅėĺŇĝŅŏėĴňœħƟ
ĨńŘĚĪŋĬįŌƟĝƞĺĵĽŀĬȮ(teaching assistant)ȮŏıŇŗĴŏĨŇĴȮŏıŊŗŀŒľƟĳŅėĺŇĝŅĴňĬńĔĻŉĔļŅĝƞĺĵĪŜŅĚŅĬħŌŐĸĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶň
ĪňŗĴňěŜŅĬĺĬĴŅĔœħƟŀĵƞŅĚĪńŗĺĩŉĚȮĶĺĴĩŉĚĬńĔĻŉĔļŅĴňĶŅĵœħƟŏıŇŗĴŏĨŇĴŐĸŃĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢĔŅĶĽŀĬŒľƟĔńĭ
ĬńĔĻŉĔļŅȮĽŜŅľĶńĭĮƤĠľŅĨŜŅŐľĬƞĚĚŅĬľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶœħƟŏľŖĬĩŉĚŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĬňŘħƟĺĵĔŅĶ
ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĶƞĺĴĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔȮĞŉŗĚŒĬŀħňĨĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĶƞĺĴĚŅĬĺŇěńĵĔńĭĽŜŅĬńĔĚŅĬ
ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ'ȮŐĸŃĽĩŅĭńĬĺŇěńĵěŋĿŅĳĶĦƢȮĬńĔĻŉĔļŅĴňőŀĔŅĽĪŜŅĚŅĬĺŇěńĵĪňŗ
ĽĩŅĭńĬħńĚĔĸƞŅĺȮĞŉŗĚĬńĔĻŉĔļŅœħƟŐĽħĚĻńĔĵĳŅıŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮŏĴŊŗŀ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĔŖœħƟĶńĭıŇěŅĶĦŅŏĕƟŅĪŜŅĚŅĬŒĬľĬƞĺĵĚŅĬħńĚĔĸƞŅĺȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶœħƟŏıŇŗĴĶŅĵĺŇĝŅėĺŅĴŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶĕńĭŏėĸŊŗŀĬěŅĔĬĺńĨĔĶĶĴĪŅĚŏėĴňȮŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěĽƞĺĬĨńĺȮőħĵĔŅĶĬŜŅ
ėĺŅĴĶŌƟĪŅĚŏėĴňĽĶƟŅĚĬĺńĨĔĶĶĴőħĵœĴƞĨƟŀĚĶŀĨŜŅŐľĬƞĚĚŅĬȮľĸńĔĽŌĨĶœħƟĬŜŅĽŇŗĚĪňŗœħƟĔĸƞŅĺĴŅŏĮƦĬĽŇŗĚĽĬńĭĽĬŋĬŒĬĔŅĶ
ĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚėŅħĺƞŅěŃŏıŇŗĴŐĶĚěŌĚŒěŒĬĔŅĶĽĴńėĶŏĕƟŅĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶœħƟ 
 /0,0ȮȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮȮ 

įĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗĴňĨƞŀıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪŅĚħƟŅĬĻŇĸĮŃȮŐĸŃȮĺńĥĬīĶĶĴȮĮĦŇīŅĬŒĬĔŅĶĽĶƟŅĚĭńĦĤŇĨőħĵĭŌĶĦŅĔŅĶ
ĻŅĽĨĶƢĪńŘĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃȮĻŇĸĮŃȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚĨƟŀĚŏĬƟĬĔŅĶ 
ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĕƟŅĚĨƟĬŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĶŀĭĶŌƟĺŇĝŅĔŅĶȮĵŉħĴńŗĬėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃȮĴňěŇĨĽŜŅĬŉĔ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĴŋƞĚėƟĬėĺƟŅĺŇěńĵĽĶƟŅĚĽĶĶėƢįĸĚŅĬŏıŊŗŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻȮĪńŘĚ
ĵńĚŒľƟĭĶŇĔŅĶĪŅĚĺŇĝŅĔŅĶŐĔƞĽńĚėĴȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚŐĔƞĝŋĴĝĬȮŐĸŃıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
ĶŃħńĭĝŅĨŇȮŐĸŃĬŅĬŅĝŅĨŇȮ 

ĔŅĶŒĝƟėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢıńĥĬŅĨƞŀĵŀħŒľƟŏĮƦĬĬĺńĨĔĶĶĴȮŏĮƦĬŀňĔıńĬīĔŇěľĬŉŗĚĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ
ŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮľĸńĔĽŌĨĶŏĬƟĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŏėĴňĕńŘĬĽŌĚ
ĶƞĺĴĔńĭĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĽŅĕŅŀŊŗĬȮĽĶƟŅĚĽĶĶėƢĚŅĬĬĺńĨĔĶĶĴĪŅĚŏėĴňȮĞŉŗĚŏĮƦĬŀňĔľĴŋħľĴŅĵľĬŉŗĚĕŀĚ
ĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬŀĬŅėĨ 
 
/1,ȮȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
 œĴƞĴň 
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ľĴĺħĪňŗȮ0ȮȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮȮĮĶńĝĠŅȮȮėĺŅĴĽŜŅėńĠȮȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 /,/ȮȮĮĶńĝĠŅ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344'ȮŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĬƟĬĔŅĶ
įĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮŐĸŃĪńĔļŃĪŅĚŏėĴňĶŃħńĭĽŌĚĽŅĴŅĶĩĪŜŅĔŅĶĺŇěńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃ
ĬĺńĨĔĶĶĴȮŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĽĶƟŅĚĭńĦĤŇĨĪňŗŏĮƦĬįŌƟĬŜŅŒĬĔŅĶįĽŅĬĻŅĽĨĶƢŐĸŃĻŇĸĮƝȮĽŌƞĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬ 
 /,0ȮȮėĺŅĴĽŜŅėńĠ 

ŒĬĮƤěěŋĭńĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħƟŅĬŏėĴňĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻĴňėĺŅĴ
ŏěĶŇĠĔƟŅĺľĬƟŅŀĵƞŅĚĶĺħŏĶŖĺȮĴňĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢěŜŅĬĺĬĴŅĔȮĞŉŗĚĽŅĴŅĶĩĬŜŅĴŅŒĝƟ
ıńĥĬŅĮĶŃŏĪĻĝŅĨŇŒľƟĔƟŅĺľĬƟŅĵŇŗĚĕŉŘĬœħƟȮŀĵƞŅĚœĶĔŖĨŅĴĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňŏľĸƞŅĬňŘĽƞĺĬŒľĠƞĴňėĺŅĴĞńĭĞƟŀĬ
ĴŅĔȮĨƟŀĚĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŒĬŏĝŇĚĸŉĔŏıŊŗŀĪňŗěŃŏĕƟŅŒěĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬȮĬŀĔěŅĔĬňŘĔŅĶıńĥĬŅĨƞŀ
ĵŀħŀĚėƢėĺŅĴĶŌƟŏıŊŗŀĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŐĸŃĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĨƟŀĚŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĶŃħńĭĽŌĚĵŇŗĚĕŉŘĬȮěŉĚ
ěŜŅŏĮƦĬĨƟŀĚĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵœħƟĴŅĨĶģŅĬĽŅĔĸȮŏıŊŗŀĪňŗěŃıńĥĬŅĬńĔŏėĴňĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚŏėĴňĪňŗ
ĴňėĺŅĴŏĝňŗĵĺĝŅĠĶŃħńĭĽŌĚȮĽŅĴŅĶĩėŇħėƟĬĕĵŅĵĕŀĭŏĕĨėĺŅĴĶŌƟŒľƟĔĺƟŅĚĕĺŅĚĕŉŘĬȮŏıŊŗŀĶŀĚĶńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬȮĬŀĔěŅĔĬňŘĔŅĶĽĶƟŅĚĔŜŅĸńĚėĬĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĨŀĭőěĪĵƢėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀĬŜŅıŅœĮĽŌƞĔŅĶıńĥĬŅĪńŘĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĻĶļģĔŇěȮŐĸŃȮĽńĚėĴŒĬŀĬŅėĨ 
 /,1ȮȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 

/,1,/ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 
1) įĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟĪŅĚŏėĴňĶŃħńĭĽŌĚȮĽŅĴŅĶĩŒĝƟŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶŐĔƟĮƤĠľŅ

ĞńĭĞƟŀĬĪŅĚŏėĴňȮĶĺĴĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňœħƟŀĵƞŅĚħň 
2)ȮįĸŇĨĬńĔĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĪŅĚŏėĴňĔńĭĺŇĪĵŅĻŅĽĨĶƢ

ĽŅĕŅŀŊŗĬȮĪňŗĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟ 
3)ȮįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıĪŅĚŏėĴňȮ

ŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2)ȮĨŀĭĽĬŀĚŐįĬıńĥĬŅĭŋėĸŅĔĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚĕŀĚĶńģĭŅĸŒĬ

ĔŅĶıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŒľƟĴňėĺŅĴĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕȮŀńĬěŃĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĮĶŃŏĪĻŐĸŃĔŅĶıŉŗĚıŅĨĬŏŀĚœħƟŒĬŀĬŅėĨ 
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 /,1,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(Program Learning Outcomes) PLOs 
 
ĸŜŅħńĭĪňŗ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ

ľĸńĔĽŌĨĶ (PLOs) 
Cognitive DomainȮ
&Knowledge) 

(BloomŲsȮTaxonomyȮ
(Revised)) 

Psycho 
motor 
Domain 
(Skills) 

Affective 
Domain 
(Attitude) 

R U Ap An E C S At 
PLO1 ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬ

ĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ   P P     

PLO2 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮőħĵŒĝƟĳŅļŅœĪĵ
ŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

  P      

PLO3 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮőħĵŒĝƟėĺŅĴĶŌƟ
ĪŅĚŏėĴňŀĵƞŅĚĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸ   P P     

PLO4 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ŏėĶŊŗŀĚĴŊŀ
ŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  P P   P  

PLO5 ŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶȮŐĸŃėĺĭėŋĴ
ĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı
ŐĸŃŏľĴŅŃĽĴ 

    P P P  

PLO6 ėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚĪňŗĩŌĔĨƟŀĚ
œħƟħƟĺĵĨĬŏŀĚ     P   P 

PLO7 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĨŅĴĭĪĭŅĪľĬƟŅĪňŗ 

       P 

PLO8 ĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮ
ĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĔġĶŃŏĭňĵĭĕŀĚ
ŀĚėƢĔĶȮěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

       P 

PLO9 ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢ
ŀŊŗĬŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĺŇěńĵľĶŊŀ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

    P P   

PLO10 ėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮľĶŊŀĨƞŀ
ĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟŏıŊŗŀĨŀĭĽĬŀĚ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

    P P   

 
ľĴŅĵŏľĨŋ:ȮĶŃĭŋĽńĠĸńĔļĦƢȮPȮŒĬĝƞŀĚȮŴCognitive DomainŵȮĶŃħńĭĨƞŅĚȮŕȮľĶŊŀĝƞŀĚȮŴPsychomotor 
DomainŵȮŐĸŃȮŴAffective DomainŵȮĨŅĴėĺŅĴŏľĴŅŃĽĴ  
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  1.3.3 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
 

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 

1. įĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟ
ĪŅĚŏėĴňĶŃħńĭĽŌĚȮĽŅĴŅĶĩŒĝƟ
ŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶŐĔƟĮƤĠľŅ
ĞńĭĞƟŀĬĪŅĚŏėĴňȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟ
ĪŅĚŏėĴňœħƟŀĵƞŅĚħň 

P P P P P P    P 

2.ȮįĸŇĨĬńĔĺŇĪĵŅĻŅĽĨĶƢĪňŗĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴőĵĚ
ėĺŅĴĶŌƟĪŅĚŏėĴňĔńĭ
ĺŇĪĵŅĻŅĽĨĶƢĽŅĕŅŀŊŗĬȮĪňŗ
ĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵ
ėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞœħƟ 

P P P P P P   P P 

3. įĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĶŃĔŀĭ
ĺŇĝŅĝňıĪŅĚŏėĴňȮŐĸŃĽŅĴŅĶĩ
ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

     P P P   

4.ȮĨŀĭĽĬŀĚŐįĬıńĥĬŅ
ĭŋėĸŅĔĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚĕŀĚ
ĶńģĭŅĸŒĬĔŅĶıńĥĬŅĭŋėĸŅĔĶ
ħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŒľƟĴň
ėĺŅĴĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵĪňŗ
ĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃ
ľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕȮŀńĬěŃ
ĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĮĶŃŏĪĻ
ŐĸŃĔŅĶıŉŗĚıŅĨĬŏŀĚœħƟŒĬ
ŀĬŅėĨ 

    P P P P P P 

 
ľĴŅĵŏľĨŋ:ȮĶŃĭŋĽńĠĸńĔļĦƢȮPȮŒĬĝƞŀĚĪňŗĺńĨĩŋĮĶŃĽĚėƢĽńĴıńĬīƢĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs) 
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0,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴ
ĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗȮĽĮ,ŀĺ,Ȯ
ĔŜŅľĬħĳŅĵŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 

ĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀ 

1,ȮŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
2,ȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃľĬƞĺĵĚŅĬ
ĺŇěńĵĨƞŅĚȮŕ 
ĔŜŅľĬħĪŋĔĶŃĵŃŏĺĸŅȮ2ȮĮƖ 

ĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬȮŀĚėƢĔĶȮŐĸŃ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
 

ŏıŇŗĴĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļ
ĕŀĚĬńĔĻŉĔļŅ 
ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶ 

/,ȮĔŜŅľĬħŒľƟĴňĔŅĶėƟĬėĺƟŅŐĸŃĪŜŅ
ĶŅĵĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļ 
0,ȮĔŜŅľĬħŒľƟĬŜŅŏĽĬŀĽńĴĴĬŅŏĮƦĬ
ĳŅļŅŀńĚĔķļ 
3. ĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

/,ȮěŜŅĬĺĬĶŅĵĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļ 
0,ȮěŜŅĬĺĬėĶńŘĚĪňŗŒľƟĽńĴĴĬŅŏĮƦĬ
ĳŅļŅŀńĚĔķļ 
3. ĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢ/ĭĪėĺŅĴ
ĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļ 
4. ĔŅĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ 

ıńĥĬŅĪńĔļŃĔŅĶĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅ 
ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶ 

/,ȮĔŜŅľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺ 
ľĬƟŅĕŀĚĔŅĶĺŇěńĵĨƞŀĪňŗĮĶŃĝŋĴ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮľĸńĚěŅĔŀĬŋĴńĨŇľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 
0,ȮĽĬńĭĽĬŋĬĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇľĶŊŀ
ĬŅĬŅĝŅĨŇ 

1.ȮěŜŅĬĺĬĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĕŀĚĔŅĶĺŇěńĵĨƞŀĪňŗĮĶŃĝŋĴ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮľĸńĚěŅĔŀĬŋĴńĨŇľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 
2. ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗœħƟœĮĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĶŃħńĭĝŅĨŇ
ľĶŊŀĬŅĬŅĝŅĨŇ 

ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĭ
ĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃľĬƞĺĵĚŅĬ
ĺŇěńĵĨƞŅĚȮŕ 
ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶ 

1. ěńħĔŇěĔĶĶĴĻŉĔļŅħŌĚŅĬŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴľĶŊŀľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕ 
2. ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅŒľƟ
ĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴ
ŐĸŃľĬƞĺĵĚŅĬĺŇěńĵ 

1. őėĶĚĔŅĶĻŉĔļŅħŌĚŅĬŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴľĶŊŀľĬƞĺĵĚŅĬĺŇěńĵ 
2. ěŜŅĬĺĬĚŅĬĺŇěńĵĪňŗĴňėĺŅĴĶƞĺĴĴŊŀ
ĔńĭĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀľĬƞĺĵ
ĚŅĬĺŇěńĵ 

ıńĥĬŅĻńĔĵĳŅıŀŅěŅĶĵƢŐĸŃ
ĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬ 
ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶ 

1. ĽĬńĭĽĬŋĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ
ħƟŅĬĚŅĬĺŇěńĵŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵ 
2. ĽĬńĭĽĬŋĬĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃ
ĚŅĬĺŇěńĵȮŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬĨƞŅĚȮŕ 

1. ěŜŅĬĺĬįĸĚŅĬĺŇěńĵĪňŗœħƟĩŌĔ
ĬŜŅŏĽĬŀŒĬĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇ
ľĶŊŀĬŅĬŅĝŅĨŇ 
2. ěŜŅĬĺĬįĸĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞ 
3. ěŜŅĬĺĬŀŅěŅĶĵƢŐĸŃĭŋėĸŅĔĶĪňŗ
ĶńĭĔŅĶŀĭĶĴŒĬħƟŅĬĨƞŅĚȮŕ 
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ľĴĺħĪňŗȮ3ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
1,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

1,1ȮĶŃĭĭ 
ěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮőħĵȮ1 ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ

ĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢȮĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 

1,2ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮȮ 
ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮĳŅėĔŅĶĻŉĔļŅĸŃȮœĴƞĬƟŀĵĔĺƞŅȮ6ȮĽńĮħŅľƢȮĪńŘĚĬňŘȮ

ĕŉŘĬŀĵŋƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 
1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
œĴƞĴň  

 
2,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 

2,1ȮĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĳŅėĔŅĶĻŉĔļŅĨƟĬ  ŏħŊŀĬĔĶĔġŅėĴȮůȮıķĻěŇĔŅĵĬ 
ĳŅėĔŅĶĻŉĔļŅĮĸŅĵ  ŏħŊŀĬıķĻěŇĔŅĵĬȮůȮĴňĬŅėĴ 
ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ  ŏħŊŀĬŏĴļŅĵĬȮůȮĴŇĩŋĬŅĵĬ 

2,2ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
0,0,/ȮėŋĦĽĴĭńĨŇěŜŅŐĬĔĨŅĴŐįĬĔŅĶĻŉĔļŅ 
&1'ȮŐĭĭȮ1.1ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅŏėĴňľĶŊŀŏĪňĵĭŏĪƞŅȮ

őħĵĴňėƞŅĶŃħńĭŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3.50ȮľĶŊŀĴňįĸĚŅĬĨňıŇĴıƢĶŃħńĭĬŅĬŅĝŅĨŇȮ ŐĸŃįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(2)ȮŐĭĭ 2.1ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅŏėĴňľĶŊŀŏĪňĵĭŏĪƞŅȮ
ŐĸŃįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(3)ȮŐĭĭ 2.2ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅŏėĴňľĶŊŀŏĪňĵĭŏĪƞŅȮ
őħĵĴňėƞŅĶŃħńĭŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3.20ȮŐĸŃįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

0,0,2ȮĴňįĸĔŅĶĽŀĭĳŅļŅŀńĚĔķļœħƟĨŅĴŏĔĦĤƢĪňŗėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħȮľĶŊŀŏĮƦĬœĮ
ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļĽŜŅľĶńĭįŌƟĪňŗěŃŏĕƟŅĻŉĔļŅĨƞŀŒĬ
ĶŃħńĭĮĶŇĠĠŅŏŀĔȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

2.2.3 ĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ2561ȮĕƟŀȮ6Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ/ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 

0,0,2ȮĽŀĭįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĳŅėĺŇĝŅŏėĴňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
0,1ȮȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮȮ 

0,1,/ȮĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅĵńĚœĴƞħňıŀĽƞĚįĸĨƞŀĔŅĶėƟĬėĺƟŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴěŅĔȮȮȮȮȮȮ
ĺŅĶĽŅĶȮĭĪėĺŅĴȮľĶŊŀĨŜŅĶŅĳŅļŅŀńĚĔķļ 

0,1,0ȮĬńĔĻŉĔļŅĴňıŊŘĬģŅĬėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĪňŗĨƞŅĚĔńĬ 
      0,1,3ȮĬńĔĻŉĔļŅŐĶĔŏĕƟŅĵńĚĕŅħĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĨŜŅĶŅŐĸŃģŅĬĕƟŀĴŌĸ 
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2,4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2,3 
2,4,1 ěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĪńĔļŃħƟŅĬĳŅļŅŀńĚĔķļȮŏĝƞĬȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶŀƞŅĬĭĪėĺŅĴĪŅĚ

ĺŇĝŅĔŅĶĳŅļŅŀńĚĔķļȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļ 
2,4,2 ěńħŒľƟĬńĔĻŉĔļŅĸĚŏĶňĵĬĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬȮĕŉŘĬŀĵŌƞĔńĭħŋĸıŇĬŇěĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
2,4,3 ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶİƗĔİĬĔŅĶŒĝƟģŅĬĕƟŀĴŌĸĝĬŇħĨƞŅĚȮŕȮįƞŅĬĔŅĶĴŀĭľĴŅĵĚŅĬėƟĬėĺƟŅŒĬĺŇĝŅ

ŏĶňĵĬŐĸŃĔŅĶĪŜŅĺŇěńĵȮıĶƟŀĴŐĬŃĬŜŅģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĬŇĵĴĪŅĚŏėĴňŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
 

0,3ȮȮȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮȮȮȮȮȮȮȮȮȮ 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.1  

ĝńŘĬĮƖĪňŗ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

ĮƖȮ2566 ĮƖȮ2567 ĮƖȮ2568 ĮƖȮ2569 ĮƖȮ2570 
ĝńŘĬĮƖĪňŗȮ/ 5 5 5 5 5 
ĝńŘĬĮƖĪňŗȮ0 + 5 5 5 5 
ĝńŘĬĮƖĪňŗȮ1 + + 5 5 5 
ĶĺĴĬńĔĻŉĔļŅ 5 10 15 15 15 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ + + 3 3 3 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ2.1  

ĝńŘĬĮƖĪňŗ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

ĮƖȮ2566 ĮƖȮ2567 ĮƖȮ2568 ĮƖȮ2569 ĮƖȮ2570 
ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0 + 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ1 + + 3 3 3 
ĶĺĴĬńĔĻŉĔļŅ 3 6 9 9 9 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ + + 3 3 3 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ2.2  

ĝńŘĬĮƖĪňŗ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

ĮƖȮ2566 ĮƖȮ2567 ĮƖȮ2568 ĮƖȮ2569 ĮƖȮ2570 
ĝńŘĬĮƖĪňŗȮ/ 2 2 2 2 2 
ĝńŘĬĮƖĪňŗȮ0 + 2 2 2 2 
ĝńŘĬĮƖĪňŗȮ1 + + 2 2 2 
ĝńŘĬĮƖĪňŗȮ4 + + + 2 2 
ĝńŘĬĮƖĪňŗȮ5 + + + + 2 
ĶĺĴĬńĔĻŉĔļŅ 2 4 6 8 10 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ + + + + 2 
 
ȮȮȮȮȮ          
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0,4ȮȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
0,4,/ȮȮĚĭĮĶŃĴŅĦĶŅĵĶńĭ&ľĬƞĺĵ : ĭŅĪ'ȮȮȮ 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦ 
2566 2567 2568 2569 2570 

ėƞŅīĶĶĴŏĬňĵĴıŇŏĻļŐĸŃėƞŅĸĚĪŃŏĭňĵĬ 
ŐĭĭȮ/,/ 400,000 800,000 1,200,000 1,200,000 1,200,000 
ŐĭĭȮ0,/ 24.,000 480,000 720,000 720,000 720,000 
ŐĭĭȮ0,0 16.,000 320,000 480,000 640,000 800,000 

ĶĺĴĶŅĵĶńĭ 800,000 1,600,000 2,400,000 2,560,000 2,720,000 
ľĴŅĵŏľĨŋ :ȮėƞŅīĶĶĴŏĬňĵĴıŇŏĻļŐĸŃėƞŅĸĚĪŃŏĭňĵĬŏľĴŅěƞŅĵȮĳŅėĔŅĶĻŉĔļŅĸŃȮ2.,000 ĭŅĪ 
 

0,4,0ȮȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵ : ĭŅĪ' 
ľĴĺħŏĚŇĬ ĮƖĚĭĮĶŃĴŅĦ 

ĮƖȮ2566 ĮƖȮ2567 ĮƖȮ2568 ĮƖȮ2569 ĮƖȮ2570 
Ĕ,ȮȮĚĭħŜŅŏĬŇĬĔŅĶ  
ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ + + + + + 
ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ 150,000 3.0,000 450,000 450,000 450,000 
ĪŋĬĔŅĶĻŉĔļŅ 100,000 200,000 300,000 300,000 300,000 

ĶĺĴȮ&Ĕ' 300,000 4.0,000 900,000 900,000 900,000 
ĕ,ȮĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ 50,000 100,000 150,000 160,000 170,000 
ėƞŅĽŅĶŏėĴň 200,000 400,000 600,000 640,000 680,000 

ĶĺĴȮ&ĕ' 250,000 500,000 750,000 800,000 850,000 
 ĶĺĴȮ&Ĕ'Ȯ+  &ĕ'  550,000 1,100,000 1,650,000 1,700,000 1,750,000 

ěŜŅĬĺĬĬńĔĻŉĔļŅ /. 20 30 32 34 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮȮ 55,000 55,000 55,000 53,125 51,470 

ľĴŅĵŏľĨŋ :ȮėƞŅŒĝƟěƞŅĵĽŌĚĽŋħĨƞŀėĬĨƞŀĮƖȮ55,000 ĭŅĪ 
 
0,5ȮȮĶŃĭĭĔŅĶĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ [Õ ]ȮȮȮȮȮȮŐĭĭĝńŘĬŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 
 [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸŀŇĬŏĪŀĶƢŏĬŖĨ 
 [    ]ȮȮȮȮȮŀŊŗĬȮŕȮ&ĶŃĭŋ'Ȯ    

ȮľĴŅĵŏľĨŋ: ŀŅěĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭŀŀĬœĸĬƢŒĬĭŅĚĶŅĵĺŇĝŅ 
 
0,6ȮȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮȮĶŅĵĺŇĝŅȮȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361Ȯ

&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
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1,ȮȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮȮ 
1,/ȮȮľĸńĔĽŌĨĶ 
1,/,/ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮŐĭƞĚŏĮƦĬȮ3ȮŐĭĭ 

ŐĭĭȮ1,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ48ȮľĬƞĺĵĔŇĨ   
ŐĭĭȮ2.1ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ48ȮľĬƞĺĵĔŇĨ 
ŐĭĭȮ2.2 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ72 ľĬƞĺĵĔŇĨ 

1,/,0ȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
ŐĭĭȮ/,/ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ    
ĺŇĝŅĽńĴĴĬŅȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ    Ȯ4  ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ    Ȯ4  ľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢȮĴňėƞŅŏĪňĵĭŏĪƞŅ  48 ľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ  48 ľĬƞĺĵĔŇĨ 

ŐĭĭȮ0,/ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ĺŇĝŅĽńĴĴĬŅ &œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ Ȯ   Ȯ3  ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭȮ   Ȯ2  ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ    Ȯ4  ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ    10 ľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢȮĴňėƞŅŏĪňĵĭŏĪƞŅ  36 ľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ  48 ľĬƞĺĵĔŇĨ 

ŐĭĭȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ĺŇĝŅĽńĴĴĬŅ &œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ Ȯ   Ȯ4 ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭ  Ȯ3 ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ    Ȯ4  ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ         Ȯ9 ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ  12 ľĬƞĺĵĔŇĨ  
ĺŇĪĵŅĬŇıĬīƢ ĴňėƞŅŏĪňĵĭŏĪƞŅ  48 ľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ  72 ľĬƞĺĵĔŇĨ 

1,/,1ȮȮĶŅĵĺŇĝŅ 
1,/,1,/ȮĶľńĽĺŇĝŅȮĔŜŅľĬħœĺƟŏĮƦĬŏĸĕȮ4ȮľĸńĔőħĵŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴȮȮĔĸŋƞĴĸŃĽŅĴľĸńĔ 

ŏĸĕĽŅĴľĸńĔŐĶĔȮȮŏĮƦĬŏĸĕĮĶŃěŜŅľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĺŇĝŅĬńŘĬȮŕȮħńĚĬňŘ 
513 ĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅŏėĴň ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ŏĸĕĽŅĴľĸńĔľĸńĚȮȮŏĮƦĬŏĸĕĭŀĔĶľńĽĺŇĝŅȮȮħńĚĬňŘ 
ŏĸĕĨńĺŐĶĔ  ľĴŅĵĩŉĚ  ĶŃħńĭĔŅĶĻŉĔļŅ 
  6-8ȮľĴŅĵĩŉĚȮĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ŏĸĕĨńĺĪňŗĽŀĚȮȮ ľĴŅĵĩŉĚ  ĔĸŋƞĴĕŀĚĶŅĵĺŇĝŅ 
  0ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅĔĸŅĚĕŀĚĪŋĔĽŅĕŅ 
  1ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢ 
  2ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅŏėĴňĲƕĽŇĔńĸ 
  3ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢ 
  4ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅĝňĺŏėĴň 
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  5ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅŏėĴňŀŇĬĪĶňĵƢ 
  6ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅĽľĽŅĕŅ 
  9ȮľĴŅĵĩŉĚ ĔĸŋƞĴĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
ŏĸĕĨńĺĪňŗĽŅĴ ľĴŅĵĩŉĚȮ ĸŜŅħńĭĪňŗĕŀĚĺŇĝŅȮȮ 

1,/,1,0ȮĔŅĶėŇħľĬƞĺĵĔŇĨ 
ĺŇĝŅĭĶĶĵŅĵȮ/ȮľĬƞĺĵĔŇĨȮŏĪƞŅĔńĭȮ/ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 
ĺŇĝŅİƗĔľĶŊŀĪħĸŀĚľĶŊŀĮĢŇĭńĨŇĔŅĶȮ/ȮľĬƞĺĵĔŇĨȮŏĪƞŅĔńĭȮ0ȮľĶŊŀȮ1ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 
ĺŇĝŅİƗĔĚŅĬľĶŊŀİƗĔĳŅėĽĬŅĴȮ/ȮľĬƞĺĵĔŇĨȮŏĪƞŅĔńĭȮ1ȮůȮ4ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 
ĺŇĝŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮľĬƞĺĵĔŇĨȮŏĪƞŅĔńĭȮ1ȮůȮ2ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 

ŒĬŐĨƞĸŃĺŇĝŅĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶėŜŅĬĺĦľĬƞĺĵĔŇĨěŅĔȮȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵ &ĭ' ĝńŗĺőĴĚ
ĮĢŇĭńĨŇȮ&Į'ȮȮŐĸŃĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅŏĶňĵĬȮ&Ĭ'ȮĨƞŀ / ĽńĮħŅľƢŐĸƟĺľŅĶħƟĺĵ 1 ĞŉŗĚĴňĺŇīň
ėŇħ ħńĚĬňŘ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮ=    ȮȮȮĭȮ+ Į +ȮĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ              3 

ĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŒĬĺŇĝŅĨƞŅĚȮŕȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ2ȮĨńĺėŊŀ 
 ŏĸĕĨńĺŐĶĔŀĵŌƞĬŀĔĺĚŏĸŖĭȮȮŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĺŇĝŅĬńŘĬ 
ŏĸĕĨńĺĪňŗĽŀĚȮȮĽŅĴȮȮŐĸŃĽňŗȮȮŀĵŌƞŒĬĺĚŏĸŖĭĭŀĔőħĵ 
  ŏĸĕĨńĺĪňŗĽŀĚĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
  ŏĸĕĨńĺĪňŗĽŅĴĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĨƞŀĽńĮħŅľƢ 
  ŏĸĕĨńĺĪňŗĽňŗĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅĬŀĔŏĺĸŅĨƞŀĽńĮħŅľƢ 

1,/,1,1ȮȮĶŅĵĺŇĝŅ  
  ľĸńĔĽŌĨĶŐĭĭȮ/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ48ȮľĬƞĺĵĔŇĨȮȮ 
ĺŇĝŅĽńĴĴĬŅȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ4ȮľĬƞĺĵĔŇĨ 

513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1  1((0-2-1) 
 (Seminar for Ph.D. Students I) 
513 802 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 2  1((0-2-1) 
 (Seminar for Ph.D. Students II) 
513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 3  1((0-2-1) 
 (Seminar for Ph.D. Students III) 
513Ȯ804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4  1((0-2-1) 
 (Seminar for Ph.D. Students IV) 

ĺŇĝŅĭńĚėńĭȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ4ȮľĬƞĺĵĔŇĨ 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ   2*(2-0-4) 
 (Industrial Chemistry) 
513 808        ĬĺńĨĔĶĶĴŏėĴň   2*(2-0-4) 
 (Chemistry Innovations) 

  ĺŇĪĵŅĬŇıĬīƢ   
513 891 ĺŇĪĵŅĬŇıĬīƢȮ       ĴňėƞŅŏĪňĵĭŏĪƞŅȮ48 ľĬƞĺĵĔŇĨ 
 (Thesis) 
ľĴŅĵŏľĨŋȮ* ľĴŅĵĩŉĚȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
  



14 
 

 ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ48ȮľĬƞĺĵĔŇĨȮ 
ĺŇĝŅĽńĴĴĬŅȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ3ȮľĬƞĺĵĔŇĨ 

513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1  1*(0-2-1) 
 (Seminar forȮPh.D. Students I) 
513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 3  1*(0-2-1)
 (Seminar for Ph.D. Students III) 
513 804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4  1*(0-2-1) 
 (Seminar for Ph.D. Students IV) 

ĺŇĝŅĭńĚėńĭȮěŜŅĬĺĬȮ2ȮľĬƞĺĵĔŇĨ 
513Ȯ805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňȮ   2(2-0-4) 
 (Research MethodologyȮin Chemistry) 

ĺŇĝŅĭńĚėńĭ &œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ4ȮľĬƞĺĵĔŇĨ 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2*(2-0-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Industrial Chemistry) 
513 808        ĬĺńĨĔĶĶĴŏėĴň   2*(2-0-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Chemistry Innovations) 

ĺŇĝŅŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/.ȮľĬƞĺĵĔŇĨ őħĵŒľƟŏĸŊŀĔěŅĔĺŇĝŅĨƞŀœĮĬňŘȮĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚ
ŏĸŊŀĔŏĶňĵĬĺŇĝŅěŅĔĔĸŋƞĴĺŇĝŅľĸńĔȮ1ȮĔĸŋƞĴȮœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨȮ&ĔĸŋƞĴĺŇĝŅľĸńĔĴňěŜŅĬĺĬȮ5ȮĔĸŋƞĴĺŇĝŅȮœħƟŐĔƞȮ 
&1) ŏėĴňŀĬŇĬĪĶňĵƢȮ(2) ŏėĴňĲƕĽŇĔńĸȮ(3) ŏėĴňĺŇŏėĶŅŃľƢȮ(4) ĝňĺŏėĴňȮŐĸŃ (5) ŏėĴňŀŇĬĪĶňĵƢ'Ȯ 
 Ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢȮ(Inorganic Chemistry) 
513 713Ȯ ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮ    3(3-0-6) 
 (Characterization of Inorganic Compounds) 
513 714Ȯ ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢ    3(3-0-6) 
 (Heterogeneous Catalysis) 
513Ȯ715 ĺńĽħŋĬŅőĬŀĬŇĬĪĶňĵƢ   3(3-0-6) 
 (Inorganic Nanomaterials) 
513 716 ŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮ   2(2-0-4) 
 (Organometallic Chemistry) 
513 717 ěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬŏėĴňŀĬŇĬĪĶňĵƢ  3(3-0-6) 
 (Kinetics and Mechanism in Inorganic Chemistry) 
513 718  ĺńĽħŋįĽĴĝňĺŀĬŇĬĪĶňĵƢ   2(2-0-4) 
 (Bioinorganic Hybrid Materials) 
513 811 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ1   2(2-0-4) 
 (Selected Topics in Inorganic Chemistry I) 
513 812ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ2   2(2-0-4)
 (Selected Topics in Inorganic Chemistry II) 
513 813Ȯ ŏĪėĬŇėĕńŘĬĽŌĚěŅĔŐĽĚĞŇĬőėĶĨĶŀĬĽŜŅľĶńĭĔŅĶĨĶĺěĽŀĭĸńĔļĦŃ 2(2-0-4) 
 (Advanced Synchrotron Radiation Techniques for Characterization)   

 
ľĴŅĵŏľĨŋȮ* ľĴŅĵĩŉĚȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
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 ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňĲƕĽŇĔńĸȮ(Physical Chemistry) 
513 503 ŏėĴňĲƕĽŇĔńĸĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞĕńŘĬĽŌĚ        2(2-0-4)        
 &Advanced Physical Chemistry of Macromolecules' 
3/1Ȯ504 ĬŅőĬőĲőĨĬŇĔĽƢȮ   2(2-0-4) 
 &Nanophotonics' 
3/1Ȯ505 ŏėĴňėŜŅĬĺĦ   2(2-0-4) 
 &Computational Chemistry' 
513 821 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 1   2(2-0-4) 
 (Selected Topics in Physical Chemistry I) 
513 822 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 2   2(2-0-4) 
 (Selected Topics in Physical Chemistry II) 
513 823 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 3   2(2-0-4) 
 (Selected Topics in Physical Chemistry III) 
3/1Ȯ602 ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚıŀĸŇŏĴŀĶƢȮ   3(3-0-6) 
 &Polymer Characterization'  
3/1Ȯ603 ŏėĴňœĲĲƚŅĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸĕńŘĬĽŌĚȮ   2(2-0-4) 
 &Advanced Electrochemistry for Physical Chemistry' 
3/1Ȯ604 ŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸ   3(3-0-6) 
 (Molecular Modeling) 
513 805 ŏėĴňŏĝŇĚĽňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3(3-0-6) 
 (Color Chemistry and Applications) 
 ė. ĔĸŋƞĴĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢȮ(Analytical Chemistry) 
513 737Ȯ ĔŅĶĮĶŃĔńĬėŋĦĳŅıŒĬŏėĴňĺŇŏėĶŅŃľƢȮ   3(3-0-6) 
 (Quality Assurance in Analytical Chemistry)  
513 738 ĬŅőĬŏĪėőĬőĸĵňĕńŘĬĽŌĚĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮ   3(3-0-6) 
 (Advanced Nanotechnology for Analytical Chemistry) 
513 739Ȯ ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭėŋĦĳŅıĬŘŜŅŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ   3&3+.+6' 
 (Water Quality Monitoring and Assessment) 
513 831Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ1   2(2-0-4) 
 (Selected Topics in Analytical Chemistry I)  
513 832ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ2   2(2-0-4)  
      (Selected Topics in Analytical Chemistry II)  
513 833ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ3   2(2-0-4)  
  (Selected Topics in Analytical Chemistry III) 
513 834ȮȮ ŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚŏĝŇĚĝňĺĳŅı   3(3-0-6) 
 &Advanced Bioanalytical Chemistry) 
 Ě. ĔĸŋƞĴĺŇĝŅĝňĺŏėĴňȮ(Biochemistry)  
513Ȯ744   ĝňĺŏėĴňĲƕĽŇĔńĸ   3(3-0-6) 
     (Physical Biochemistry) 
513 745  ŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴ   3&2+3+4' 
    (Recombinant DNA Technology) 
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513 746  ĝňĺŏėĴňĕŀĚŏĴĴŏĭĶĬ   2(2-0-4) 
        (Membrane Biochemistry)      
513 747 ĝňĺŏėĴňĕŀĚıŊĝ   2(2-0-4) 
 &Plant Biochemistry' 
513 748   ĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶ   2(2-0-4) 
 (Nutritional Biochemistry) 
513 749  ŏĪėőĬőĸĵňĕŀĚŏŀĬœĞĴƢ   2(2-0-4) 
 (Enzyme Technology) 
513 84/  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ/   2(2-0-4) 
 (Selected Topics in BiochemistryȮI) 
513 840  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ0   2(2-0-4) 
      (Selected Topics in Biochemistry II) 
513 841  ĽĶňĶĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ   2(2-0-4) 
 (Molecular Physiology) 
513 842  ĔŅĶĽŊŗŀĽŅĶŏĝŇĚĝňĺŏėĴň   2(2-0-4) 
   (Biochemical Communication) 
513 843  ĝňĺŏėĴňŐĸŃĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸĕŀĚıŊĝ   2(2-0-4) 
 (Plant Biochemistry and Molecular Biology) 
513 844  ľĸńĔĔŅĶĪŅĚĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶŒĬĴĬŋļĵƢ   2(2-0-4) 
 (Biochemical Principles of Human Nutrition) 
513 845  ĝňĺŏėĴňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ   2(2-0-4) 
 (Protein and Enzyme Biochemistry) 
513 846  ĝňĺŏėĴňĕŀĚĽŅĶıńĬīŋĔĶĶĴ   2(2-0-4)  
 (Biochemistry of Genetic Materials) 
 ě. ĔĸŋƞĴĺŇĝŅŏėĴňŀŇĬĪĶňĵƢȮ(Organic Chemistry) 
513 752    ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚŒĬŏėĴňŀŇĬĪĶňĵƢ   3(3-0-6) 
 (Advanced Organic Spectroscopy) 
513 754 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 2   2(2-0-4) 
 (Advanced Organic Synthesis II) 
513 755 ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ   2(0-0-2) 
 (Heterocyclic Chemistry) 
513 756 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ   3(3-0-6) 
 (Natural Products Chemistry) 
513 757   ĔŅĶĮĶŃĵŋĔĨƢőĸľŃĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ  3(3-0-6) 
 (Applications of Transition Metals in Organic Synthesis)   
513 758 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĭĭŀĽĴĴŅĨĶ   3(3-0-6) 
 (Asymmetric Organic Synthesis)     
513 851 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢȮ1   2(2-0-4) 
 (Selected Topics in Organic Chemistry I) 
513 852 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢ 2   2(2-0-4) 
 (Selected Topics in Organic Chemistry II) 
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513 853 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢȮ3   2(2-0-4) 
 (Selected Topics in Organic Chemistry III' 
513 854    ĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ   2(2-0-4) 
 (Advanced Organic Reaction Mechanism) 
513 855ȮȮȮȮ ŏėĴňŏĝŇĚĔŅĶŐıĪĵƢ   2(2-0-4) 
 (Medicinal Chemistry) 
513 856 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 1   2(2-0-4) 
 (Modern Synthetic Reactions I) 
513 857 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 2   2(2-0-4) 
 (Modern Synthetic Reactions II) 
Ĝ.    ĔĸŋƞĴĺŇĝŅĽľĽŅĕŅȮ(Multidisciplinary) 

513 750   ĔŅĶěńħĔŅĶĽŅĶŏėĴňŀńĬĨĶŅĵ   2(2-0-4)  
 (Hazardous Chemical Management) 
3/1Ȯ6.4 ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚĪŅĚŏėĴň   2(.+0+2' 
 &Individual Study in Chemistry' 
513 850 ŏėĴňĝňĺŀŇĬĪĶňĵƢ   2(2-0-4) 
 (Bioorganic Chemistry) 
513 861 ėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĕńĭŏėĸŊŗŀĬěŅĔĬĺńĨĔĶĶĴĪŅĚŏėĴň   3(3-0-6) 
 (Entrepreneurship Driven by Innovation in Chemistry) 
513 862 ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚĕńŘĬĽŌĚ    3(2-2-5) 
 (Advanced Cosmetic Chemistry) 
 

ĺŇĪĵŅĬŇıĬīƢ   
513 892  ĺŇĪĵŅĬŇıĬīƢȮ  ĴňėƞŅŏĪňĵĭŏĪƞŅȮ34 ľĬƞĺĵĔŇĨ 
 (Thesis) 
  
  ľĸńĔĽŌĨĶŐĭĭȮ0,0 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ72ȮľĬƞĺĵĔŇĨȮ 

ĺŇĝŅĽńĴĴĬŅȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ4ȮľĬƞĺĵĔŇĨ 
513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1          1((0-2-1) 
 (Seminar for Ph.D. Students I) 
513 802   ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 2   1((0-2-1) 
 (Seminar for Ph.D. Students II) 
513 803   ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 3   1((0-2-1) 
 (Seminar for Ph.D. Students III) 
513 804   ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4   1((0-2-1) 
 (Seminar for Ph.D. Students IV) 

 ĺŇĝŅĭńĚėńĭȮěŜŅĬĺĬȮ3ȮľĬƞĺĵĔŇĨ 
513 705   ėĺŅĴĮĸŀħĳńĵŐĸŃěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵ       1(1-0-2) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ (Safety and Ethics for Research) 
513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň   2(2-0-4) 
 (Research MethodologyȮin Chemistry) 
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 ĺŇĝŅĭńĚėńĭȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ4ȮľĬƞĺĵĔŇĨ 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ   2*(2-0-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Industrial Chemistry) 
513 808        ŏėĴňĬĺńĨĔĶĶĴȮ   2*(2-0-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Chemistry Innovation) 

ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ 9ȮľĬƞĺĵĔŇĨ őħĵŏĸŊŀĔěŅĔĺŇĝŅĨƞŀœĮĬňŘ ĪńŘĚĬňŘĬńĔĻŉĔļŅ
ĨƟŀĚŏĸŊŀĔŏĶňĵĬĺŇĝŅěŅĔĔĸŋƞĴĺŇĝŅľĸńĔȮ1ȮĔĸŋƞĴȮœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨȮ&ĔĸŋƞĴĺŇĝŅľĸńĔĴňěŜŅĬĺĬȮ5ȮĔĸŋƞĴĺŇĝŅȮœħƟŐĔƞȮ 
&1) ŏėĴňŀĬŇĬĪĶňĵƢȮ(2) ŏėĴňĲƕĽŇĔńĸȮ(3) ŏėĴňĺŇŏėĶŅŃľƢȮ(4) ĝňĺŏėĴňȮŐĸŃ (5) ŏėĴňŀŇĬĪĶňĵƢ'Ȯ 
 Ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢȮ(Inorganic Chemistry) 
513 706 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ   3(3-0-6) 
 (Advanced Spectroscopy) 
513 711Ȯ ŏėĴňŀĬŇĬĪĶňĵƢȮ1   3(3-0-6) 
 (Inorganic ChemistryȮI) 
513 712Ȯ    ŏėĴňŀĬŇĬĪĶňĵƢȮ2Ȯ   3(3-0-6)  
 (Inorganic ChemistryȮII) 
 ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňĲƕĽŇĔńĸȮ(Physical Chemistry) 
513 706 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ   3(3-0-6) 
 (Advanced Spectroscopy) 
513 721  ŀŋĦľıĸĻŅĽĨĶƢŏėĴň   2(2-0-4) 
 (Chemical Thermodynamics) 
513 722 ěĸĬĻŅĽĨĶƢŏėĴň   2(2-0-4) 
 (Chemical Kinetics) 
513 723  ŏėĴňėĺŀĬĨńĴ   2(2-0-4) 
 (Quantum Chemistry) 
513 724  ŏėĴňœĲĲƚŅĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
 (Electrochemistry for Physical Chemistry) 
 ė. ĔĸŋƞĴĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢȮ(Analytical Chemistry) 
513 731Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶňȮ1       2(2-0-4)Ȯ 
 (Analytical Spectrometry I)  
513 732Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶň 2   2(2-0-4)  
 (Analytical Spectrometry II)  
513 733Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňŏėĴňœĲĲƚŅȮ   2(2-0-4)  
 (Electrochemical Analysis) 
513 734Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖ   2(2-0-4)  
 (Chromatographic Methods for Analysis)  
513 735Ȯ ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĶŊŗŀĚĴŊŀ 1   1(0-3-0) 
 (Instrumental Analysis Laboratory I)  
513 736Ȯ ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĶŊŗŀĚĴŊŀ 2   1(0-3-0)  
 (Instrumental Analysis Laboratory II) 
 
ľĴŅĵŏľĨŋȮ* ľĴŅĵĩŉĚȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
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 Ě. ĔĸŋƞĴĺŇĝŅĝňĺŏėĴňȮ(Biochemistry) 
513 706 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ   3(3-0-6) 
 (Advanced Spectroscopy) 
513 741  ĝňĺŏėĴňȮ1            3(3-0-6) 
 (Biochemistry I) 
513 742  ĝňĺŏėĴňȮ2    3(3-0-6) 
 (Biochemistry II) 
513 743   ŏĪėĬŇėŒĬĔŅĶĺŇěńĵĪŅĚĝňĺŏėĴň   3&2+3+4' 
 (Techniques in Biochemical Research) 
 ě.  ĔĸŋƞĴĺŇĝŅŏėĴňŀŇĬĪĶňĵƢȮ(Organic Chemistry) 
513 706 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ   3(3-0-6) 
 (Advanced Spectroscopy) 
513 751  ŏėĴňŀŇĬĪĶňĵƢĲƕĽŇĔńĸĕńŘĬĽŌĚ   3(3-0-6) 
 (Advanced Physical Organic Chemistry) 
513 753 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 1   3(3-0-6) 
 (Advanced Organic Synthesis I) 
 
 ĺŇĝŅŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ 12 ľĬƞĺĵĔŇĨ &ŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅľĸńĔœĴƞĬƟŀĵĔĺƞŅȮ9ȮľĬƞĺĵĔŇĨ'Ȯőħĵ
ŒľƟŏĸŊŀĔěŅĔĺŇĝŅĨƞŀœĮĬňŘ 
 Ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňŀĬŇĬĪĶňĵƢȮ(Inorganic Chemistry) 
513 713Ȯ ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮ     3(3-0-6) 
 (Characterization of Inorganic Compounds) 
513 714Ȯ ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢ   3(3-0-6) 
 (Heterogeneous Catalysis) 
513Ȯ715Ȯ ĺńĽħŋĬŅőĬŀĬŇĬĪĶňĵƢȮ   3(3-0-6) 
 (Inorganic Nanomaterials) 
513 716Ȯ ŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮ   2(2-0-4) 
 (Organometallic Chemistry) 
513 717Ȯ ěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬŏėĴňŀĬŇĬĪĶňĵƢ   3(3-0-6) 
 (Kinetics and Mechanism in Inorganic Chemistry) 
513 718  ĺńĽħŋįĽĴĝňĺŀĬŇĬĪĶňĵƢȮ   2(2-0-4) 
 (Bioinorganic Hybrid Materials) 
513 811Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ1   2(2-0-4) 
 (Selected Topics in Inorganic Chemistry I)    
513 812ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ2   2(2-0-4) 
 (Selected Topics in Inorganic Chemistry II) 
513 813Ȯ ŏĪėĬŇėĕńŘĬĽŌĚěŅĔŐĽĚĞŇĬőėĶĨĶŀĬĽŜŅľĶńĭĔŅĶĨĶĺěĽŀĭĸńĔļĦŃ 2(2-0-4) 
 (Advanced Synchrotron Radiation Techniques for Characterization)  
 ĕ. ĔĸŋƞĴĺŇĝŅŏėĴňĲƕĽŇĔńĸȮ(Physical Chemistry) 
513 503 ŏėĴňĲƕĽŇĔńĸĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞĕńŘĬĽŌĚ   2(2-0-4)  
       &Advanced Physical Chemistry of Macromolecules' 
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3/1Ȯ504 ĬŅőĬőĲőĨĬŇĔĽƢȮ   2(2-0-4) 
 &Nanophotonics' 
3/1Ȯ505 ŏėĴňėŜŅĬĺĦ   2(2-0-4)
 &Computational Chemistry' 
513 821  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 1                  2(2-0-4) 
 (Selected Topics in Physical Chemistry I)                                    
513 822  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 2   2(2-0-4) 
 (Selected Topics in Physical Chemistry II)                                
513 823  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 3           2(2-0-4)   
 (Selected Topics in Physical Chemistry III)   
3/1Ȯ602 ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚıŀĸŇŏĴŀĶƢȮ   3(3-0-6) 
 &Polymer Characterization'  
3/1Ȯ603 ŏėĴňœĲĲƚŅĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸĕńŘĬĽŌĚȮ   2(2-0-4) 
 &Advanced Electrochemistry for Physical Chemistry' 
3/1Ȯ604 ŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸ   3(3-0-6) 
 (Molecular Modeling) 
513 805 ŏėĴňŏĝŇĚĽňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3(3-0-6) 
 (Color Chemistry and Applications) 
 ė. ĔĸŋƞĴĺŇĝŅŏėĴňĺŇŏėĶŅŃľƢȮ(Analytical Chemistry) 
513 737Ȯ ĔŅĶĮĶŃĔńĬėŋĦĳŅıŒĬŏėĴňĺŇŏėĶŅŃľƢ   3(3-0-6)Ȯ 
 (Quality Assurance in Analytical Chemistry)  
513 738 ĬŅőĬŏĪėőĬőĸĵňĕńŘĬĽŌĚĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
 (Advanced Nanotechnology for Analytical Chemistry) 
513 739Ȯ ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭėŋĦĳŅıĬŘŜŅŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ   3&3+.+6' 
 (Water Quality Monitoring and Assessment) 
513 831Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ1   2(2-0-4)  
 (Selected Topics in Analytical Chemistry I)  
513 832ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ2   2(2-0-4)  
      (Selected Topics in Analytical Chemistry II)  
513 833ȮȮ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ3   2(2-0-4)  
 (Selected Topics in Analytical Chemistry III) 
513 834ȮȮ ŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚŏĝŇĚĝňĺĳŅı   3(3-0-6) 
 &Advanced Bioanalytical Chemistry) 
 Ě. ĔĸŋƞĴĺŇĝŅĝňĺŏėĴňȮ(Biochemistry)  
513Ȯ744   ĝňĺŏėĴňĲƕĽŇĔńĸ   3(3-0-6) 
     (Physical Biochemistry) 
513 745  ŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴ   3&2+3+4' 
     (Recombinant DNA Technology) 
513 746  ĝňĺŏėĴňĕŀĚŏĴĴŏĭĶĬ   2(2-0-4) 
 (Membrane Biochemistry)      
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513 747  ĝňĺŏėĴňĕŀĚıŊĝ   2(2-0-4) 
 &Plant Biochemistry' 
513 748   ĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶ  ȮȮȮȮȮ 2(2-0-4) 
 (Nutritional Biochemistry) 
513 749  ŏĪėőĬőĸĵňĕŀĚŏŀĬœĞĴƢ   2(2-0-4)ȮȮȮȮ 
 (Enzyme Technology) 
513 84/  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ/   2(2-0-4) 
  (Selected Topics in BiochemistryȮI) 
513 840  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ0   2(2-0-4) 
 (Selected Topics in Biochemistry II) 
513 841  ĽĶňĶĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ   2(2-0-4) 
 (Molecular Physiology) 
513 842  ĔŅĶĽŊŗŀĽŅĶŏĝŇĚĝňĺŏėĴň   2(2-0-4) 
       (Biochemical Communication) 
513 843  ĝňĺŏėĴňŐĸŃĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸĕŀĚıŊĝ   2(2-0-4) 
 (Plant Biochemistry and Molecular Biology) 
513 844  ľĸńĔĔŅĶĪŅĚĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶŒĬĴĬŋļĵƢ   2(2-0-4) 
  (Biochemical Principles of Human Nutrition) 
513 845  ĝňĺŏėĴňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ   2(2-0-4) 
 (Protein and Enzyme Biochemistry) 
513 846  ĝňĺŏėĴňĕŀĚĽŅĶıńĬīŋĔĶĶĴ   2(2-0-4) 
 (Biochemistry of Genetic Materials) 
 ě. ĔĸŋƞĴĺŇĝŅŏėĴňŀŇĬĪĶňĵƢȮ(Organic Chemistry) 
513 752    ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚŒĬŏėĴňŀŇĬĪĶňĵƢ   3(3-0-6) 
 (Advanced Organic Spectroscopy) 
513 754 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 2   2(2-0-4) 
 (Advanced Organic Synthesis II) 
513 755 ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ   2(0-0-2) 
 (Heterocyclic Chemistry) 
513 756 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ   3(3-0-6) 
 (Natural Products Chemistry)  
513 757   ĔŅĶĮĶŃĵŋĔĨƢőĸľŃĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ  3(3-0-6) 
 (Applications of Transition Metals in Organic Synthesis)   
513 758 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĭĭŀĽĴĴŅĨĶ   3(3-0-6) 
 (Asymmetric Organic Synthesis)     
513 851 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢȮ1   2(2-0-4) 
 (Selected Topics in Organic Chemistry I) 
513 852 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢ 2   2(2-0-4) 
 (Selected Topics in Organic Chemistry II) 
513 853 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢȮ3Ȯ   2(2-0-4) 
 (Selected Topics in Organic Chemistry III' 
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513 854    ĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ   2(2-0-4) 
 (Advanced Organic Reaction Mechanism) 
513 855ȮȮȮȮ ŏėĴňŏĝŇĚĔŅĶŐıĪĵƢ   2(2-0-4) 
 (Medicinal Chemistry) 
513 856 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 1   2(2-0-4) 
 (Modern Synthetic Reactions I) 
513 857 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 2   2(2-0-4) 
 (Modern Synthetic ReactionsȮII) 
 Ĝ. ĔĸŋƞĴĺŇĝŅĽľĽŅĕŅȮ(Multidisciplinary) 
513 707Ȯ ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬŏėĴňȮ   3(2-2-5)Ȯ 
 (Information Technology in Chemistry)       
513 750   ĔŅĶěńħĔŅĶĽŅĶŏėĴňŀńĬĨĶŅĵ   2(2-0-4)  
 (Hazardous Chemical Management) 
3/1Ȯ6.4 ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚĪŅĚŏėĴň   2(.+0+2' 
 &Individual Study in Chemistry' 
513 850 ŏėĴňĝňĺŀŇĬĪĶňĵƢ   2(2-0-4) 
 (Bioorganic Chemistry) 
513 861 ėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĕńĭŏėĸŊŗŀĬěŅĔĬĺńĨĔĶĶĴĪŅĚŏėĴň   3(3-0-6) 
 (Entrepreneurship Driven by Innovation in Chemistry) 
513 862 ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚĕńŘĬĽŌĚ    3&2+2+5' 
 (Advanced Cosmetic Chemistry)  
 

ĺŇĪĵŅĬŇıĬīƢ   
513 893    ĺŇĪĵŅĬŇıĬīƢȮ  ĴňėƞŅŏĪňĵĭŏĪƞŅȮ48 ľĬƞĺĵĔŇĨ 
 (Thesis) 
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1,/,2ȮȮȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
ľĸńĔĽŌĨĶŐĭĭȮ/.1  

ĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1 1*(0-2-1) 

ĶĺĴěŜŅĬĺĬ - 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 802 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ  2 1*(0-2-1) 

ĶĺĴěŜŅĬĺĬ + 

ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 1*(0-2-1) 
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) 
513 891 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 

ĶĺĴěŜŅĬĺĬ 12 

ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ4 1*(0-2-1) 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4) 
513 891 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 

ĶĺĴěŜŅĬĺĬ 12 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 891 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 

ĶĺĴěŜŅĬĺĬ 12 

ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 

513 891 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 
ĶĺĴěŜŅĬĺĬ 12 

 

ľĴŅĵŏľĨŋȮȮ* ľĴŅĵĩŉĚȮȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŐĭĭȮ2.1 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 1 1((0-2-1) 
513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 2(2-0-4) 

 ĺŇĝŅŏĸŊŀĔ 4 
ĶĺĴěŜŅĬĺĬ 4 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 3 1((0-2-1) 

 ĺŇĝŅŏĸŊŀĔ 4 
ĶĺĴěŜŅĬĺĬ 4 

ĮƖĪňŗ 2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4 1((0-2-1) 
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) 

ĶĺĴěŜŅĬĺĬ + 

ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4) 
513 892 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 

ĶĺĴěŜŅĬĺĬ 12 

ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
3/1Ȯ892 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' /2 

ĶĺĴěŜŅĬĺĬ 12 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 892 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 10 

ĶĺĴěŜŅĬĺĬ 10 

 

ľĴŅĵŏľĨŋȮȮ* ľĴŅĵĩŉĚȮȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŐĭĭȮ2.2 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513Ȯ705 ėĺŅĴĮĸŀħĳńĵŐĸŃěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵ 1(1-0-2) 
513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 2(2-0-4) 

 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 6 
ĶĺĴěŜŅĬĺĬ 9 

ĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 

 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 3 
 ĺŇĝŅŏĸŊŀĔ 6 

ĶĺĴěŜŅĬĺĬ 9 

ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 1 1((0-2-1) 
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) 

 ĺŇĝŅŏĸŊŀĔ 4 
ĶĺĴěŜŅĬĺĬ 4 

ĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 802 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 2 1((0-2-1) 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4) 

ĶĺĴěŜŅĬĺĬ + 

ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 3 1((0-2-1) 

ĶĺĴěŜŅĬĺĬ + 

 

ľĴŅĵŏľĨŋȮȮ* ľĴŅĵĩŉĚȮȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ  
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ĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4 1((0-2-1) 
513 893 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 1. 

ĶĺĴěŜŅĬĺĬ /. 

ĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1Ȯ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 893 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' /. 

ĶĺĴěŜŅĬĺĬ /. 

ĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 893 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' /. 

ĶĺĴěŜŅĬĺĬ /. 

ĮƖĪňŗȮ5  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 893 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' /. 

ĶĺĴěŜŅĬĺĬ /. 
 

ĮƖĪňŗȮ5  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭůĮůĬ' 
513 893 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 6 

ĶĺĴěŜŅĬĺĬ 6 
 
ľĴŅĵŏľĨŋȮȮ* ľĴŅĵĩŉĚȮȮĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
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1,/,3ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ  
 ȮȮȮ  
513 705 ėĺŅĴĮĸŀħĳńĵŐĸŃěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵ    1(1-0-2)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 (Safety and Ethics for Research) 
   ŐĬĺėĺŅĴėŇħȮŏĪėĬŇėȮėĺŅĴĮĸŀħĳńĵŐĸŃěĶĶĵŅĭĶĶĦĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ

ŏėĴň 
   Concepts, techniques, safety, and ethics involvedȮin chemistry laboratory 

work,Ȯ 
 
513 706  ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3(3-0-6) 
  (Advanced Spectroscopy) 
   ėĺŅĴĔƟŅĺľĬƟŅŒĬľĸńĔĔŅĶŐĸŃĪķļġňŒĬĽŏĮĔőĪĶĽőĔĮƖȮ ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŀŇĬĲĶŅŏĶħŐĸŃ

ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇėŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃŐĴĽĽŏĮĔőĪĶŏĴĨĶňŒĬĔŅĶıŇĽŌěĬƢőėĶĚĽĶƟŅĚ
ĪŅĚŏėĴň    

   Advances in principles and theory in spectroscopy. Current advances in 
infraredȮand nuclear magnetic resonance spectroscopies and mass spectrometry 
for the elucidation of the chemical structures. 

 
513 707Ȯ  ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬŏėĴň  3(2-2-5)Ȯ 
 (Information Technology in Chemistry)  
   ĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŐĸŃģŅĬĕƟŀĴŌĸĪŅĚŏėĴňŒĬĔŅĶŏĨĶňĵĴĨƟĬĜĭńĭĭĪėĺŅĴȮŐĸŃĔŅĶĬŜŅ 

ŏĽĬŀĕƟŀĴŌĸ ĔŅĶěŜŅĸŀĚŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĴŏĸĔŋĸ ĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕŀĵƞŅĚĚƞŅĵ
ĽŜŅľĶńĭĮƤĠľŅĪŅĚŏėĴň ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĸŅħŏėĸŊŗŀĬ ŐĸŃĺŇīňĔŅĶĪŅĚĽĩŇĨŇ ĝĬŇħĕŀĚĽŇŗĚĨňıŇĴıƢ
ĪŅĚŏėĴň ĔŅĶĽŊĭėƟĬŐĸŃĔŅĶœħƟĴŅĕŀĚĕƟŀĴŌĸŐĸŃĽŇŗĚĨňıŇĴıƢĪŅĚŏėĴň ŒĬŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃ
ģŅĬĕƟŀĴŌĸ 

                Applications of program packages and chemical databases in manuscript 
preparation and data presentation. Molecular modeling and structure analysis. 
Simple numerical methods for problems in chemistry. Analysis of errors and 
statistical procedures. Types of chemical publications. Searches and retrieval of 
chemical information and publications in computer networks and databases. 

 
513 711  ŏėĴňŀĬŇĬĪĶňĵƢȮ1  3(3-0-6) 
       (Inorganic ChemistryȮI) 
        ŏėĴňĕŀĚīŅĨŋľĴŌƞľĸńĔŐĸŃőĸľŃĪĶŅĬĞŇĝńĬ  ĽĴĴŅĨĶŐĸŃĪķļġňĔĸŋƞĴ 
   Chemistry of the main group and transition metal elements. SymmetryȮand 

group theory. 
 
513 712 ŏėĴňŀĬŇĬĪĶňĵƢȮ2                          3&3+0+6' 
 (Inorganic Chemistry II) 
ȮȮȮȮȮȮȮ  ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ 
  Chemistry of coordination compounds.  Kinetics and reaction mechanism. 
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513 713 ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢ  3&3+0+6' 
 &Characterization of Inorganic Compounds' 
  ľĸńĔĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮŏĪėĬŇėĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮŏĪėĬŇė

ĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĶŃħńĭĝńŘĬıĸńĚĚŅĬȮĔŅĶĺŇŏėĶŅŃľƢıŊŘĬįŇĺŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĕŀĚŐĕŖĚ 
ŀĬŇĬĪĶňĵƢ 

  PrinciplesȮof characterization of inorganic compounds, ȮSpectroscopic 
techniques,ȮTechniques for analysis of energy level structure. Surface and 
composition analyses of inorganic solids, 

 
513 714 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢ  3&3+0+6' 
 &Heterogeneous Catalysis' 
  ľĸńĔĔŅĶĕŀĚĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭĺŇĺŇīıńĬīƢȮĮĶŃŏĳĪĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭĺŇĺŇīıńĬīƢȮ 

ĔŅĶħŌħĞńĭŐĸŃŏėĴňıŊŘĬįŇĺĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮěĸĬĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅĪňŗĴňĨńĺŏĶƞĚŐĭĭĺŇĺŇīıńĬīƢȮ
ĔŅĶŏĨĶňĵĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮŏĪėĬŇėĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĔĸœĔĔŅĶ
ŏĽŊŗŀĴĽĳŅıŐĸŃĔŅĶĲƘƨĬĲŌĽĳŅıĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĔŅĶĮĶŃĵŋĔĨƢĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢŒĬ
ĚŅĬĺŇěńĵŐĸŃŀŋĨĽŅľĔĶĶĴ ŐĬĺĪŅĚĔŅĶıńĥĬŅĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ 

  Principles of heterogeneous catalysis,ȮClassification of heterogeneous 
catalysts,ȮAdsorption and surface chemistry of heterogeneous catalysts,ȮȮKinetics 
of heterogeneous catalytic reactions,ȮCatalyst preparations,ȮTechniques for 
catalyst characterization,ȮMechanisms of catalyst deactivation and regeneration,Ȯ
Applications of heterogeneous catalysts in research work and industry, 
Development of heterogeneous catalysts. 

 
513 715Ȯ ĺńĽħŋĬŅőĬŀĬŇĬĪĶňĵƢ  3&3+0+6' 
 &Inorganic Nanomaterials' 
  ėĺŅĴĶŌƟŏĝŇĚĸŉĔĪŅĚħƟŅĬĬŅőĬŏĪėőĬőĸĵňȮĮĶŃŏĳĪĕŀĚĺńĽħŋĬŅőĬȮĔŅĶĽńĚŏėĶŅŃľƢĺńĽħŋĬŅőĬĕńŘĬ

ĽŌĚȮĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚĺńĽħŋĬŅőĬȮĔŅĶĮĶŃĵŋĔĨƢĺńĽħŋĬŅőĬŒĬĚŅĬĺŇěńĵŐĸŃŀŋĨĽŅľĔĶĶĴȮ
įĸĔĶŃĪĭĕŀĚĺńĽħŋĬŅőĬĨƞŀĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

  Advanced knowledge of nanotechnology,ȮClassification of nanomaterials,Ȯ
Advanced syntheses of nanomaterials,ȮCharacterizations of nanomaterials,Ȯ
Applications of nanomaterials in research and industries,ȮThe impacts of 
nanomaterials on humans and environment. 

 
513 716 ŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 2&2+0+4' 
 &Organometallic Chemistry) 
  ĽŅĶĮĶŃĔŀĭŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮĝĬŇħĕŀĚĸŇŐĔĬħƢȮĔŅĶŏĶňĵĔĝŊŗŀȮıńĬīŃ ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ

őėĶĚĽĶƟŅĚŐĸŃėĺŅĴĺƞŀĚœĺĕŀĚĮĢŇĔŇĶŇĵŅ ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃ ĮĢŇĔŇĶŇĵŅŐĸŃĔĸœĔĮĢŇĔŇĶŇĵŅȮ
ĔŅĶĮĶŃĵŋĔĨƢȮȮ 

  Organometallic complexes.  Types of ligands. Nomenclature. Bonding. 
Structure-reactivity relationship.ȮCharacterization. Reactions and reaction 
mechanisms. Applications. 
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513 717 ěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬŏėĴňŀĬŇĬĪĶňĵƢ  3&3+0+6' 
 &Kinetics and Mechanism in Inorganic Chemistry' 
  ŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔġŀńĨĶŅȮĺŇīňĔŅĶĪħĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚħƟŅĬěĸĬŏėĴňȮ

ĮĢŇĔŇĶŇĵŅĪňŗŏĔŇħĶĺħŏĶŖĺȮįĸĕŀĚŀŋĦľĳŌĴŇĪňŗĴňĨƞŀŀńĨĶŅĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅŒĬĽŅĶĸŃĸŅĵȮĔŅĶŏĶƞĚ
ĮĢŇĔŇĶŇĵŅȮĔŅĶıńĥĬŅĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 

   Rate of chemical reactions,ȮRate law,ȮExperimental methods and analyses of 
kinetic data,ȮFast reactions,ȮEffect of temperature on reaction rates,ȮReactions in 
solutions,ȮCatalysis,ȮDevelopment of catalysts for industrial applications. 

 
513 718 ĺńĽħŋįĽĴĝňĺŀĬŇĬĪĶňĵƢ 2&2+0+4' 
 (Bioinorganic Hybrid Materials) 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĺńĽħŋįĽĴĝňĺŀĬŇĬĪĶňĵƢ ĔŅĶěŜŅŐĬĔŐĸŃĺŇīňĔŅĶĽńĚŏėĶŅŃľƢĺńĽħŋįĽĴ 

ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃŏĝŇĚĽŏĮĔőĪĶĽőĔĮƖȮĔŅĶĺŇŏėĶŅŃľƢıŊŘĬįŇĺȮĽĴĭńĨŇŏĝŇĚĔĸŐĸŃĽĴĭńĨŇŏĝŇĚ
ĲƕĽŇĔĽƢŀŊŗĬȮŕȮĕŀĚĺńĽħŋȮĔŅĶĮĶŃĵŋĔĨƢĪňŗĶĺĴĩŉĚĔŅĶĽĶƟŅĚĔĶŃħŌĔŏĪňĵĴȮĔŅĶĕĬĽƞĚĵŅȮŏĞĬŏĞŀĶƢȮ 
ĔŅĶħŌħĞńĭŐĸŃľňĭľƞŀĜĸŅħ 

   Introduction to bioinorganic hybrid materials. Classification and synthetic 
methods of hybrid materials. Spectroscopic characterizations. Surface analyses. 
Mechanical and other physical properties of the materials. Applications including 
artificial bone regeneration, drug delivery, sensor, adsorption, and smart 
packaging. 

 
513 721  ŀŋĦľıĸĻŅĽĨĶƢŏėĴň 2(2-0-4) 
 (Chemical Thermodynamics) 
ȮȮȮȮȮȮȮȮ  ĽĴĭńĨŇĕŀĚŐĔƠĽȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮĚŅĬŐĸŃėĺŅĴĶƟŀĬȮıĸńĚĚŅĬĳŅĵŒĬȮ 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏŀĬĪŅĸĮƖȮėĺŅĴěŋėĺŅĴĶƟŀĬȮĔġĕƟŀĪňŗĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮŏŀĬőĪĶĮƖŐĸŃ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĻńĔĵƢŏėĴňȮıĸńĚĚŅĬŏŁĸƢĴőŁĸĪƢĽŐĸŃĔŇĭĽƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĔŅĵĳŅıĕŀĚ
ĽŅĶĭĶŇĽŋĪīŇśŐĸŃĽŅĶįĽĴȮĮĶŇĴŅĦıŅĶƢŏĝňĵĸőĴĸŅĶƢȮŐįĬĳŅıŏĲĽȮĽĴħŋĸŏĲĽȮĔġŏĲĽ 

   Properties of gases, The first law of thermodynamics, Work and heat. Internal 
energy, Enthalpy changes. Heat capacity. The second law of thermodynamics. 
Entropy and entropy changes. Chemical potential.  Helmholtz and Gibbs 
energies. Physical transformation of pure substances and mixtures. Partial molar 
quantities. Phase diagram. Phase equilibrium. Phase rule. 

 
513 722  ěĸĬĻŅĽĨĶƢŏėĴň 2(2-0-4) 
 (Chemical Kinetics) 
   ŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮėĶŉŗĚĝňĺŇĨȮĔŅĶľŅĔġŀńĨĶŅȮįĸĕŀĚŀŋĦľĳŌĴŇĪňŗĴňĨƞŀŀńĨĶŅĮĢŇĔŇĶŇĵŅȮ

ĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĪķļġňĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪňŗĴňĽŅĶĨńŘĚĨƟĬĽŀĚőĴŏĸĔŋĸȮĮĢŇĔŇĶŇĵŅĸŌĔőĞƞȮ 
ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮȮ 

   Rates of chemical reactions, Half-life. Determination of the rate law, 
Temperature dependence of reaction rate. Reaction mechanism. Theories of 
bimolecular reactions. Chain reactions. Catalysts. 
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513 723  ŏėĴňėĺŀĬĨńĴ 2(2-0-4) 
 (Quantum Chemistry) 
   ĪķļġňėĺŀĬĨńĴȮŀĬŋĳŅėŒĬĔĸƞŀĚȮĔŅĶĽńŗĬŐĭĭŁŅĶƢĴŀĬŇĔȮőĴŏĴĬĨńĴŏĝŇĚĴŋĴ ĲƤĚĔƢĝńĬėĸŊŗĬĕŀĚ

œŁőħĶŏěĬŀŃĨŀĴȮĶŃŏĭňĵĭĺŇīňĔŅĶŐĮĶėƞŅȮĪķļġňŁŅĶƢĪĶň-ĲŀĔėƢȮĪķļġňĔŅĶĶĭĔĺĬȮĪķļġňŏĝŇĚ
ĲƤĚĔƢĝńĬėĺŅĴľĬŅŐĬƞĬ 

   Quantum theory. Particle in a box. Harmonic oscillation. Angular momentum. 
Wave function of hydrogen atom. Variational principle. Hartree-Fock theory. 
Perturbation theory.  Density functional theory.  

 
513 724   ŏėĴňœĲĲƚŅĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 (Electrochemistry for Physical Chemistry) 
   ŐŀĔĨŇĺŇĨňȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚœŀŀŀĬŒĬĽŅĶĸŃĸŅĵȮĔŅĶĬŜŅœĲĲƚŅĕŀĚœŀŀŀĬŒĬĽŅĶĸŃĸŅĵ 

ŀŇŏĸŖĔőĪĶħȮĽĴħŋĸŐĸŃĮĢŇĔŇĶŇĵŅĭĬįŇĺŀŇŏĸŖĔőĪĶħȮŏĞĸĸƢœĲĲƚŅŏėĴňȮĮĢŇĔŇĶŇĵŅœĲĲƚŅŏėĴňŒĬĔŅĶįĸŇĨ
ıĸńĚĚŅĬȮŏėĴňœĲĲƚŅŒĬĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴȮ 

  Activity. Ion transport in solution. Ionic conductivity in solution. Electrodes.  
Equilibrium and reaction on the electrode surface. Electrochemical cells. 
Electrochemical energy conversion. Industrial electrochemical processes.  

 
513Ȯ503  ŏėĴňĲƕĽŇĔńĸĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞĕńŘĬĽŌĚȮȮȮȮȮ 2(2-0-4) 
 &Advanced Physical Chemistry of Macromolecules'   
  ĽĴĭńĨŇŏĝŇĚĔŅĵĳŅıŐĸŃŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢĪňŗĽńĴıńĬīƢĔńĭőėĶĚĽĶƟŅĚŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚ

ĽŅĶőĴŏĸĔŋĸŒľĠƞȮŏĪėĬŇėĔŅĶĪŜŅĬŅĵĽĴĭńĨŇŏĝŇĚĺŇĻĺĔĶĶĴŐĸŃŏĝŇĚĔŅĵĳŅıĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞ
ěŅĔőėĶĚĽĶƟŅĚőĴŏĸĔŋĸȮĽĴĭńĨŇıŊŘĬģŅĬĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĮĶĶŌĮıŀĸŇŏĴŀĶƢȮ
ĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞŒĬŀŋĨĽŅľĔĶĶĴȮĔŅĶĮĶŃĵŋĔĨƢ 

  Physical and mechanical properties of polymers as related to structure and 
compositionȮof macromolecules. Techniques for predicting the engineering and 
physical properties of polymers from their molecular structures. Basic physico-
chemical properties related to polymer processings.ȮApplications. 

 
513Ȯ504  ĬŅőĬőĲőĨĬŇĔĽƢ 2(2-0-4) 
 &Nanophotonics' 
  ŀĬŋĳŅėĬŅőĬĕŀĚőĸľŃĴňĨĶŃĔŌĸȮĽĴĔŅĶŐĴĔĞƢŏĺĸ ŏĞŀĶƢŏĲĽıĸŅĽĴŀĬŏĶőĞŐĬĬĞƢȮĔŅĶŏıŇŗĴ

ĕŀĚĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅŏĬŊŗŀĚěŅĔŏĞŀĶƢŏĲĽıĸŅĽĴŀĬŏĶőĞŐĬĬĞƢ ıĸŅĽĴŀĬőıĸŅĶŇĨŀĬŐĸŃ
ĔŅĶĽƞĚįƞŅĬıĸńĚĚŅĬȮĬŅőĬőĲőĨĬŇĔĽƢŒĬĽŏĮĔőĨĶĽőĔĮƖȮĔŅĶĮĶńĭŐĨƞĚľĬƟŅėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮ
ĮĶŅĔĢĔŅĶĦƢőĲőĨŏĪŀĴŀĸ 

  Noble metal nanoparticleq,ȮK_vucjjŲqȮcos_rgml,ȮQspd_acȮnj_qkmlȮpesonances. 
Electromagnetic field enhancement from surface plasmon resonance. Plasmon 
polariton and transportation of energy. Nanophotonics in spectroscopy. 
Wavefront manipulation. Photothermal effect. 
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513Ȯ505 ŏėĴňėŜŅĬĺĦ 2(2-0-4) 
Ȯ &Computational Chemistry' 
  ľĸńĔĔŅĶŐĸŃĪķļġňŏėĴňėĺŀĬĨńĴȮľĸńĔĔŅĶĕŀĚĺŇīňŐŀĭŀŇĬŇĝŇőŀ ŏĞĴŇŏŀĴıŇĶŇĔńĸŐĸŃŏŀĴıŇĶŇĔńĸȮ

ĪķļġňŏħĬĞŇĨňŘĲƤĚĝńĬŏĬĸȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢĪŅĚŏėĴňėŜŅĬĺĦ 
   Principle and theory of quantum chemistry. Principle of ab initio, semi-

empirical and empirical methods. Density functional theory and applications in 
computational chemistry. 

 
513 731Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶňȮ1     2(2-0-4)Ȯ 
 (Analytical Spectrometry I)  
   ľĸńĔĔŅĶ ŏėĶŊŗŀĚĴŊŀ ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢ ŐĸŃĔŅĶĮĶŃĵŋĔĨƢĺŇīňŀŃĨŀĴĴŇĔĽŏĮĔőĪĶŏĴĨĶň

 Principles, instrumentation, methodology, and applications of atomic 
spectrometric methods. 

 
513 732Ȯ ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶň 2 2(2-0-4)  
 (Analytical Spectrometry II)  
ȮȮȮȮȮȮ   ľĸńĔĔŅĶ ŏėĶŊŗŀĚĴŊŀ ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢ ŐĸŃĔŅĶĮĶŃĵŋĔĨƢĺŇīňŀńĸĨĶŅœĺőŀŏĸĨŐĸŃĺŇĞŇŏĭŇĸȮ

ŀŇĬĲĶŅŏĶħ ĶŅĴŅĬ ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢ ŐĸŃ ŐĴĽĽŏĮĔőĪĶŏĴĨĶň 
   Principles, instrumentation, methodology and applications of ultraviolet and 

visible, infrared, Raman, nuclear magnetic resonance and mass spectrometries. 
 
513 733  ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňŏėĴňœĲĲƚŅ                                              2(2-0-4) 
 (Electrochemical Analysis) 
Ȯ  ıŊŘĬģŅĬŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœĲĲƚŅ ĕńŘĺœĲĲƚŅŐĸŃŀŇŏĸŖĔőĪĶœĸĨƢȮ

ŏĪėĬŇėĪŅĚőıŏĪĬĝŇőŀŏĴĨĶň őĺĸŐĪĴŏĴĨĶň ŐĸŃőėĶőĬŏĴĨĶň ŏĞĬŏĞŀĶƢŏĝŇĚŏėĴňœĲĲƚŅ 
  Fundamentals of thermodynamics and kinetics of electrochemical reactions. 

Electrodes and electrolytes. Potentiometric, voltammetric, and chronometric 
techniques. Electrochemical sensors. 

 
513 734  ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 (Chromatographic Methods for Analysis) 
  ľĸńĔĔŅĶĕŀĚőėĶĴŅőĪĔĶŅĲƖȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮĸŇėĺŇėőėĴŅőĪĔĶŅĲƖŐĸŃĪňŗĶƞĺĴĔńĭŏĪėĬŇė

ŀŊŗĬȮĞŌŏĮŀĶƢėĶŇĪŇėńĸĲĸŌŀŇħőėĶĴŅőĪĔĶŅĲƖȮŐĸŃŐėıŇĸŅĶňŀŇŏĸŖĔőĪĶőĲĶŇĞŇĽ 
           Principles of chromatography. Gas chromatography, liquid chromatography, 

and hyphenated techniques. Supercritical fluid chromatography and capillary 
electrophoresis. 
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513 735Ȯ ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮ1 1(0-3-0)  
  (Instrumental Analysis Laboratory I)  
ȮȮȮȮȮȮȮȮȮȮ  ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬ 513 731 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶň 1 ŐĸŃ 

513 733 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňŏėĴňœĲĲƚŅ 
   Experiments related to the contents in 513 731 Analytical Spectrometry I and 

513 733 Electrochemical Analysis. 
 

513 736Ȯ ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮ2  1(0-3-0)  
  (Instrumental Analysis Laboratory II) 
  ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬ 513 732 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĽŏĮĔőĪĶŏĴĨĶň 2 ŐĸŃ 

513 734 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖ 
  Experiments related to the contents in 513 732 Analytical Spectrometry II and 

513 734 Chromatographic Methods for Analysis. 
 

513 737     ĔŅĶĮĶŃĔńĬėŋĦĳŅıŒĬŏėĴňĺŇŏėĶŅŃľƢ 3(3-0-6) 
 (Quality Assurance in Analytical Chemistry) 
  ĽĩŇĨŇŐĸŃŏėőĴŏĴĪĶŇĔĞƢĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢȮȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮȮ

ĔŅĶĶńĭĶŀĚĺŇīňĺŇŏėĶŅŃľƢŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚĔŅĶĺŇŏėĶŅŃľƢȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢ 

  Statistics and chemometrics for analytical chemistry. Designing effective 
experiments. Validation of analytical methods and analytical performances.  
Quality assurance of analytical laboratories. 

 

513 738 ĬŅőĬŏĪėőĬőĸĵňĕńŘĬĽŌĚĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢ 3(3-0-6) 
 (Advanced Nanotechnology for Analytical Chemistry) 
  ĺńĽħŋȮŏėĶŊŗŀĚĴŊŀŐĸŃėĺŅĴĮĸŀħĳńĵĽŜŅľĶńĭĬŅőĬŏĪėőĬőĸĵňȮĔŅĶĽńĚŏėĶŅŃľƢȮĔŅĶħńħŐĮĸĚŐĸŃ

ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚĺńĽħŋĬŅőĬȮĔŅĶĮĶŃĵŋĔĨƢĺńĽħŋĬŅőĬŐĸŃĬŅőĬŏĪėőĬőĸĵňĽŜŅľĶńĭŏėĴň
ĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 

  Materials, equipments and safety for nanotechnology. Synthesis, modification 
and characterization of nanomaterials. Application of nanomaterials and 
nanotechnology for advanced analytical chemistry. 

 

513 739  ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭėŋĦĳŅıĬŘŜŅŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 3&3+.+6' 
 (Water Quality Monitoring and Assessment) 
  ĺŇīňĺŇŏėĶŅŃľƢĨńĺĭƞĚĝňŘėŋĦĳŅıĬŘŜŅĪŅĚĔŅĵĳŅıȮŏėĴňȮŐĸŃĝňĺĳŅıȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĕńŘĬĽŌĚĽŜŅľĶńĭ

ĔŅĶĺŇŏėĶŅŃľƢĬŘŜŅ ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĬŘŜŅȮĔŅĶěńħĔŅĶėŋĦĳŅıĬŘŜŅŐĸŃĔŅĶėĺĭėŋĴĴĸıŇļĪŅĚĬŘŜŅ 
ĸńĔļĦŃĕŀĚĬŘŜŅŏĽňĵŐĸŃĽŅĶŀŇĬĪĶňĵƢŒĬĬŘŜŅŏĽňĵȮŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶĬŘŜŅŏĽňĵ   

  Analytical methods for the physical, chemical and biological indicators of 
water quality. Advanced instrumental methods for water analysis. Water quality 
assessment.ȮWater quality management and water pollution control. Wastewater 
characteristics and organic matters in wastewater. Wastewater processing and 
technology.  
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513 741  ĝňĺŏėĴň 1 3&3+0+6' 
 (Biochemistry I) 
  őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭĽŜŅėńĠĕŀĚŏĞĸĸƢȮĬŘŜŅŐĸŃĝňĺőĴŏĸĔŋĸĝĬŇħĨƞŅĚȮŕȮȮ 

ŏĵŊŗŀľŋƟĴŏĞĸĸƢŐĸŃĔŅĶĕĬĽƞĚȮȮőėĶĚĽĶƟŅĚȮȮěĸĬĻŅĽĨĶƢȮȮĔĸœĔĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶ
ĪŜŅĚŅĬĳŅĵŒĬŏĞĸĸƢĕŀĚŏŀĬœĞĴƢ 

  The structures and functions of the major classes of cellular constituents: 
water and the various biomolecules. Biological membranes and transport. 
Structure,  kinetics, mechanism and cellular regulation of enzymes. 

 
513 742 ĝňĺŏėĴň 2 3&3+0+6' 
 (Biochemistry II) 
  ĝňĺıĸńĚĚŅĬĻŅĽĨĶƢŐĸŃŀŋĦľıĸĻŅĽĨĶƢȮĺŇĩňŏĴŐĪĭŀĸŇĞŉĴľĸńĔŒĬĽŇŗĚĴňĝňĺŇĨȮĔŅĶėĺĭėŋĴŐĸŃ

ĔŅĶĮĶŃĽŅĬĚŅĬĶƞĺĴĔńĬĕŀĚĺŇĩňŏĴŐĪĭŀĸŇĞŉĴȮőėĶĚĽĶƟŅĚȮľĬƟŅĪňŗ ŐĸŃŏĴŐĪĭŀĸŇĞŉĴĕŀĚĔĶħ 
ĬŇĺėĸňŀŇėȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴ 

  Bioenergetics and thermodynamics. The central metabolic pathways. 
Regulation and integration of metabolic pathways. Structure, function, and 
metabolism of nucleic acid.  Recombinant DNA technology. 

 
513Ȯ743 ŏĪėĬŇėŒĬĔŅĶĺŇěńĵĪŅĚĝňĺŏėĴň 3&2+3+4' 
 &Techniques in Biochemical Research' 
  ľĸńĔĔŅĶŐĸŃĺŇīňĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĶŃŏĭňĵĭĺŇīňŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĻŉĔļŅŐĸŃĺŇěńĵĪŅĚĝňĺŏėĴňȮ

ĺŇīňĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚȮĽĴĭńĨŇȮŐĸŃľĬƟŅĪňŗĕŀĚĝňĺőĴŏĸĔŋĸ
ĝĬŇħĨƞŅĚȮŕ 

  Principles and practices related to methods and instrumentation used in the 
studies and researches in biochemistry,ȮModern methods and instrumentation 
for analyzing structures, properties, and functions of biomolecules, 

 
513 744 ĝňĺŏėĴňĲƕĽŇĔńĸ 3&3+0+6' 
 (Physical Biochemistry) 
  ľĸńĔĔŅĶĪŅĚŏėĴňŏĝŇĚĲƕĽŇĔĽƢĪňŗėĺĭėŋĴőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĝňĺőĴŏĸĔŋĸȮĺŇīňĔŅĶŒĬĔŅĶ

ĨĶĺěĽŀĭĸńĔļĦŃŐĸŃĔŅĶŐĵĔĝňĺőĴŏĸĔŋĸ ĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢĕŀĚŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇė
ĪŅĚĝňĺŏėĴňŐĸŃĝňĺĲƕĽŇĔĽƢŒĬĮƤěěŋĭńĬ 

  Physico-chemical principles governing structures and functions of 
biomolecules. Methods for characterization and separation of biomolecules.  
Theory and applications of current biochemical and biophysical instrumentation 
and techniques. 
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513 745 ŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴ 3(2-3-4) 
 &Recombinant DNA Technology' 
  ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴȮıńĬīŋĺŇĻĺĔĶĶĴȮĔŅĶŐĵĔ 

ħňŏŀŖĬŏŀȮĔŅĶĪŜŅŐįĬĪňŗĶňĽĨĶŇĔĝńĬȮȮĔŅĶőėĸĬŐĸŃėńħŏĸŊŀĔĵňĬȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮŏěĸŀŇŏĸŖĔőĪĶ
őĲĶňĞňĽȮĮĢŇĔŇĶŇĵŅĸŌĔőĞƞıŀĸŇŏĴŀŏĶĽȮĔŅĶľŅĸŜŅħńĭŏĭĽĕŀĚħňŏŀŖĬŏŀȮŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚ 

  Principles and techniques of recombinant DNA. Genetic engineering,ȮDNA 
extraction,ȮRestriction enzyme mapping,ȮGene cloning and selection,ȮGene 
expression,ȮGel electrophoresis,ȮPolymerase chain reaction,ȮDNA sequencing and 
related techniques, 

 
513 746  ĝňĺŏėĴňĕŀĚŏĴĴŏĭĶĬ 2(2-0-4) 
 (Membrane Biochemistry)  
ȮȮȮȮȮȮȮ  ĝňĺŏėĴňŐĸŃĝňĺĲƕĽŇĔĽƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĴĴŏĭĶĬĝňĺĳŅı ĸŇĮƕħŐĸŃőĮĶĨňĬĪňŗŏĮƦĬ

ŀĚėƢĮĶŃĔŀĭĕŀĚŏĴĴŏĭĶĬȮȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĸŇĮƕħȮ ŐĭĭěŜŅĸŀĚĕŀĚŏĴĴŏĭĶĬȮ ĸŇőĮőĞĴȮȮ
ĝňĺĽńĚŏėĶŅŃľƢĕŀĚŏĴĴŏĭĶĬȮȮœĞőĨĽŏĔŏĸĨńĬȮĔŅĶĕĬĽƞĚĽŅĶįƞŅĬŏĕƟŅŀŀĔŏĴĴŏĭĶĬȮĔŅĶľĸŀĴ
ĶĺĴĔńĬĕŀĚŏĴĴŏĭĶĬȮȮŐĸŃĔŅĶĽƞĚĽńĠĠŅĦįƞŅĬŏĴĴŏĭĶĬ 

          Biochemical and biophysical aspects of biomembrane structure and function. 
Membrane lipids and proteins.  Lipid polymorphism. Model membranes.  
Liposomes. Membrane biogenesis. Cytoskeleton. Membrane trafficking. 
Membrane fusion and signal transduction across membranes. 

 
513 747  ĝňĺŏėĴňĕŀĚıŊĝ 2(2-0-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &Plant Biochemistry' 
  őėĶĚĽĶƟŅĚŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚŏĞĸĸƢıŊĝȮȮįĬńĚŏĞĸĸƢıŊĝȮȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮȮ 

ŏĴŐĪĭŀĸŇĞŉĴľĸńĔŐĸŃĶŀĚĕŀĚıŊĝȮŁŀĶƢőĴĬŐĸŃįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĕŀĚıŊĝȮȮĝňĺĺŇĪĵŅĶŃħńĭ
őĴŏĸĔŋĸŒĬıŊĝ 

  Structures and chemical compositions of plant cells. Plant cell wall. 
Photosynthesis. Primary and secondary metabolisms in plant. Plant hormones 
and natural products. Plant molecular biology. 

 
513 748  ĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶ 2(2-0-4) 
      (Nutritional Biochemistry) 
  őĳĝĬŅĔŅĶĕŀĚĴĬŋļĵƢĨŅĴľĸńĔĔŅĶĪŅĚĝňĺŏėĴňȮȮĽŅĶŀŅľŅĶŐĸŃėĺŅĴĨƟŀĚĔŅĶȮľĬƟŅĪňŗŐĸŃ 

ŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŅĶŀŅľŅĶȮȮŐĬĺĪŅĚĔŅĶĭĶŇőĳėŐĸŃĜĸŅĔŀŅľŅĶȮȮĮƤĠľŅőĳĝĬŅĔŅĶĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭőĸĔ       
 Human nutrition based on biochemical principles. Nutrients and nutrient 
requirements. Function and metabolism of the nutrients. Dietary guidelines and 
food labeling. National and global problems of nutrition. 
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513 749   ŏĪėőĬőĸĵňĕŀĚŏŀĬœĞĴƢ 2(2-0-4) 
ȮȮȮ (Enzyme Technology) 
ȮȮȮ ȮȮȮ őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏŀĬœĞĴƢȮȮěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĕŀĚŏŀĬœĞĴƢȮȮȮ 

ĔŅĶŐĵĔŏŀĬœĞĴƢŒľƟĭĶŇĽŋĪīŇśȮȮĔŅĶĨĶŉĚŏŀĬœĞĴƢȮȮĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚŏŀĬœĞĴƢŒĬŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶŐıĪĵƢȮȮŐĸŃĔŅĶŏĔļĨĶ 

                 Structures and functions of enzymes. Enzyme kinetics and reaction 
mechanisms.  Purification of enzymes. Immobilization of enzymes. Applications 
of enzymes in industry, medicine and agriculture. 

 
513 750 ĔŅĶěńħĔŅĶĽŅĶŏėĴňŀńĬĨĶŅĵ 2(2-0-4) 
 (Hazardous Chemical Management) 
  ĔŅĶěńħĔŅĶĽŅĶŏėĴňŀĵƞŅĚĮĸŀħĳńĵȮĔŅĶŏĔŖĭȮȮĔŅĶŒĝƟȮȮĔŅĶĕĬĽƞĚȮȮĔŅĶĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞȮ 

ĔŅĶĭŜŅĭńħȮŐĸŃĔŅĶĔŜŅěńħŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĔŅĶįĸŇĨŏėĴňĳńĦĤƢěŅĔĪĶńıĵŅĔĶĪňŗĬŜŅĔĸńĭĴŅŒĝƟ
ŒľĴƞœħƟőħĵŒĝƟĔĶĶĴĺŇīňĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮȮĔŅĶŒĝƟĨńĺĪŜŅĸŃĸŅĵ ĶňŏŀŏěĬĨƢŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĪňŗŏĮƦĬ
ĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĮĢŇĔŇĶŇĵŅŀŇĬĪĶňĵƢĪňŗĴňĬŘŜŅŏĮƦĬĨńĺĪŜŅĸŃĸŅĵ 

  Chemical safety management: storage, utilization, transportation, recycling, 
efficient treatments and disposals. Production of chemicals from renewable 
resources by efficient methods.  The use of environmentally benign solvents, 
reagents and catalysts. Organic reactions in aqueous media. 

 
513 751 ŏėĴňŀŇĬĪĶňĵƢĲƕĽŇĔńĸĕńŘĬĽŌĚ 3(3-0-6) 
 (Advanced Physical Organic Chemistry) 
  ĔŅĶĮĶŃĵŋĔĨƢŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢŏıŊŗŀĻŉĔļŅĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ 

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚŐĸŃėĺŅĴĺƞŀĚœĺĕŀĚĮĢŇĔŇĶŇĵŅ 
  Application of thermodynamics and kinetics in the study of organic reaction 

mechanisms.  Structure-reactivity relationships. 
 
513 752 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚŒĬŏėĴňŀŇĬĪĶňĵƢ 3(3-0-6) 
 (Advanced Organic Spectroscopy) 
  ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŀŇĬĲĶŅŏĶħ ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃŐĴĽĽŏĮĔ- 

őĪĶŏĴĨĶňĪňŗŒĝƟŒĬĔŅĶıŇĽŌěĬƢőėĶĚĽĶƟŅĚĕŀĚĽŅĶŀŇĬĪĶňĵƢ 
  Current advances in infrared, nuclear magnetic resonance spectroscopies and 

mass spectrometry for the elucidation of organic structures. 
 
513 753 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 1 3(3-0-6) 
 (Advanced Organic Synthesis I) 
  ĵŋĪīĻŅĽĨĶƢŒĬĔŅĶĽńĚŏėĶŅŃľƢőĴŏĸĔŋĸŏĮƚŅľĴŅĵĨƞŅĚȮŕ ĺŇīňĔŅĶħŇĽėŀĬŏĬĔĝńĬ ĔŅĶĽńĚŏėĶŅŃľƢ

ĪňŗĴňėĺŅĴěŜŅŏıŅŃŐĸŃĔŅĶŒĝƟĶňŏŀŏěĬĨƢěŜŅŏıŅŃŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 
  Strategies in organic synthesis leading to various target molecules. The 

disconnection approach. Selectivity in organic synthesis and the use of specific 
reagents. 
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513 754 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 2 2(2-0-4) 
 (Advanced Organic Synthesis II) 
  ėĺŅĴĔƟŅĺľĬƟŅŒĬĺŇīňĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĮĶŃŏĳĪĨƞŅĚȮŕȮĪňŗĬƞŅĽĬŒěőħĵŏĬƟĬ

ĔĸŋƞĴĽŅĶĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚĝňĺĳŅı 
  Current advances in synthetic approaches for selected classes of organic 

compounds with emphasis on compounds of biological importance. 
 
513 755 ŏėĴňŏŁĪŏĪŀőĶœĞėĸŇĔ 2(2-0-4) 
 (Heterocyclic Chemistry) 
  ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭŏŁĪŏĪŀőĶœĞėĸŇĔőħĵŏĬƟĬĽŅĶŒĬĶŃĭĭ 

ŏŁĪŏĪŀőĶŀőĶŏĴĨŇĔȮŀĬŋıńĬīƢĕŀĚĽŅĶĮĶŃĔŀĭŏŁĪŏĪŀőĶœĞėĸŇĔĪňŗĴňĺĚĞŉŗĚĮĶŃĔŀĭħƟĺĵŀŃĨŀĴ
ĨńŘĚŐĨƞĽŅĴĩŉĚľĔŀŃĨŀĴ  ĽŅĶĮĶŃĔŀĭŏŁĪŏĪŀőĶœĞėĸŇĔĭŅĚĮĶŃŏĳĪĪňŗĴňŏŁĪŏĪŀőĶŀŃĨŀĴ
ĴŅĔĔĺƞŅĽŀĚŀŃĨŀĴ  ĽŅĶĪňŗĴňĺĚĞŉŗĚĮĶŃĔŀĭħƟĺĵŀŃĨŀĴĨńŘĚŐĨƞŏěŖħŀŃĨŀĴľĶŊŀĴŅĔĔĺƞŅ 

  Synthesis and reactions of heterocyclic compounds with special emphasis on 
heteroaromatic systems. Three to six-membered heterocyclic derivatives.  SomeȮ
heterocyclic compounds with more than two heteroatoms. Seven-membered 
and larger rings. 

 
513 756 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 3&3+0+6' 
 &Natural Products Chemistry' 
  ĔŅĶěŜŅŐĬĔĝĬŇħŐĸŃĔĶŃĭĺĬĔŅĶĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮĔŅĶıŇĽŌěĬƢ

őėĶĚĽĶƟŅĚŐĸŃĔŅĶĽńĚŏėĶŅŃľƢĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĪňŗĴňėĺŅĴĽŜŅėńĠ 
  Classification and biosynthesis of natural products,ȮStructure elucidation and 

synthesis of important natural products, 
 
513 757 ĔŅĶĮĶŃĵŋĔĨƢőĸľŃĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 3&3+0+6' 
 (Applications of Transition Metals in Organic Synthesis' 
  ĔŅĶŒĝƟőĸľŃĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢȮ ŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮ őėĶĚĽĶƟŅĚȮ

ĔŅĶŏĔŇħıńĬīŃȮŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĔŅĶŒĝƟĸŇŐĔĬħƢĪňŗĴňėĺŅĴĺƞŀĚœĺŒĬĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬ
ĕŀĚőĸľŃĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 

  Uses of transition metals in organic synthesis,ȮȮOrganometallic chemistry8Ȯ
structure, bonding, and reaction mechanisms,ȮUses of reactive ligands of the 
transition metal complexes in organic synthesis,Ȯ 

 
513 758 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĭĭŀĽĴĴŅĨĶ 3&3+0+6' 
 &Asymmetric Organic Synthesis' 
  ŀŀĔĞŇĸŇŀŅĶňȮ ĶňŏŀŏěĬĨƢȮ ŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭœėĶńĸĶŋƞĬŒľĴƞŒĬĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢŐĭĭ

ŀĽĴĴŅĨĶȮĮĢŇĔŇĶŇĵŅŐĭĭœħŀŃĽŏĨŀĶŇőŀĞňŏĸėĪňĲĕŀĚĽŅĶĨńŘĚĨƟĬĪňŗŏĮƦĬœėĶńĸȮĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶ
ĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗĴňőėĶĚĽĶƟŅĚĞńĭĞƟŀĬ 

  New generation of chiral auxiliary, chiral reagents and chiral catalysts in 
asymmetric organic reactions,ȮDiastereoselective reactions of chiral starting 
materials,ȮȮApplications in synthesis of complex organic molecules, 
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513 801 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 1 1(0-2-1) 
 (Seminar for Ph.D. Students I) 
 ŏĚŊŗŀĬœĕȮ8ȮȮĺŇĝŅĬňŘœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
  SeminarȮgiven in English on topics of interest in chemistry for Ph.D. students. 
 

513 802 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 2 1(0-2-1) 
 (Seminar for Ph.D. Students II) 
 ŏĚŊŗŀĬœĕȮ8ȮȮĺŇĝŅĬňŘœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
  SeminarȮgiven in English on topics of interest in chemistry for Ph.D. students. 
 

513 803 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 1(0-2-1) 
 (Seminar for Ph.D. Students III) 
 ŏĚŊŗŀĬœĕȮ8ȮȮĺŇĝŅĬňŘœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
  SeminarȮgiven in English on topics involving with studentŲs thesis. 
 

513 804 ĽńĴĴĬŅĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ4    1(0-2-1) 
 (Seminar for Ph.D. Students IV) 
 ŏĚŊŗŀĬœĕȮ8ȮȮĺŇĝŅĬňŘœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬľńĺĕƟŀőėĶĚĶƞŅĚĺŇěńĵĪňŗœĴƞŒĝƞĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
  SeminarȮgiven in English on topics of research proposalȮwhich is not the 

qrsbclrŲqȮrfcqgq, 
 

513Ȯ805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 2(2-0-4) 
 (Research Methodology in Chemistry) 
  ĶŃŏĭňĵĭĺŇěńĵĪŅĚŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĔŅĶĺŇěńĵȮĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŅĚŐįĬĔŅĶ

ĺŇěńĵȮĔŅĶŐĮĸįĸŐĸŃĔŅĶĺŇěŅĶĦƢįĸĔŅĶĺŇěńĵȮĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇěńĵȮĔŅĶěńħĪŜŅ
ĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĔŅĶĪŜŅĺŇěńĵȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 

  Research methodology in chemistry. Problem analysis for research. DataȮ
collection. Research planning. Interpretation and discussion of research results. 
Evaluation andȮresearch report writing. Development of research proposal.  
Research ethics.ȮAcademic presentation, 
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513Ȯ6.4 ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚĪŅĚŏėĴň 2(.+0+2' 
 &Individual Study in Chemistry'   
  ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵĮƤěěŋĭńĬĪŅĚŏėĴňĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗ

ĮĶŉĔļŅĚŅĬĺŇěńĵ 
  Individual study on the current researches in chemistry under supervision of 

research advisor(s).  
 
513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮ 2(2+0+2' 
 (Industrial Chemistry) 
  ĔŅĶŒĝƟŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔĶƞĺĴĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢħƟŅĬ

ĺŇĪĵŅĻŅĽĨĶƢĽŅĕŅŀŊŗĬŏıŊŗŀĔŅĶŒĝƟĚŅĬěĶŇĚȮĨńĺŀĵƞŅĚŐĸŃĔĶĦňĻŉĔļŅȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĴňȮ 
  The use of in-depth knowledge combined with the application of chemistry 

knowledge and creativity in other fields of science for practical applications. 
Examples and case studies. Chemical research and development. 

 
513 808 ĬĺńĨĔĶĶĴŏėĴň 2(2-0-4) 
 (Chemistry Innovations) 
  ĨńĺŀĵƞŅĚĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮĔŅĶŏĶňĵĬĶŌƟŒĬŏĝŇĚĭŌĶĦŅĔŅĶěŅĔľĸŅĔľĸŅĵĽŅĕŅĕŀĚŏėĴňĕńŘĬĽŌĚȮ

ėĺŅĴĽńĴıńĬīƢŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŒĝƟėĺŅĴĶŌƟŒĬĸńĔļĦŃĽľĽŅĕŅŏıŊŗŀĬŜŅĴŅĽĶƟŅĚĬĺńĨĔĶĶĴȮ
ĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴěŅĔĚŅĬĺŇěńĵ 

  Innovation examples. Integrated learning from various fields of advanced 
chemistry. The relationship and importance of using knowledge in a 
multidisciplinary manner for innovation. Innovations from research. 

 
513Ȯ811 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 1 2(2-0-4) 
 &Selected Topics in Inorganic Chemistry I) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŀĬŇĬĪĶňĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to inorganic chemistry and its applications. 
 
513Ȯ812 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 2 2(2-0-4' 
 &Selected Topics in Inorganic Chemistry II) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŀĬŇĬĪĶňĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to inorganic chemistry and its applications. 
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513 813 ŏĪėĬŇėĕńŘĬĽŌĚěŅĔŐĽĚĞŇĬőėĶĨĶŀĬĽŜŅľĶńĭĔŅĶĨĶĺěĽŀĭĸńĔļĦŃ 2(2-0-4) 
 (Advanced Synchrotron Radiation Techniques for Characterization) 
  ľĸńĔĔŅĶĕŀĚŏėĶŊŗŀĚĞŇĬőėĶĨĶŀĬȮĸńĔļĦŃŏĜıŅŃĕŀĚĶńĚĽňĪňŗœħƟěŅĔŏėĶŊŗŀĚĞŇĬőėĶĨĶŀĬȮĔŅĶŒĝƟ

ĚŅĬŐĽĚĞŇĬőėĶĨĶŀĬŒĬĔŅĶĨĶĺěĽŀĭĸńĔļĦŃȮĔŅĶĩƞŅĵĳŅıħƟĺĵĶńĚĽňŀŇĬĲĶŅŏĶħȮĔŅĶĩƞŅĵĳŅı
ħƟĺĵĶńĚĽňŏŀĔĞƢȮĔŅĶĔĶŃŏěŇĚĶńĚĽňŏŀĔĞƢŐĭĭĴŋĴĨŗŜŅȮ&ŏŀĽŏŀŏŀĔĞƢŏŀĽ'ȮȮĽŏĮĔőĨĶĽőĔĮƖĔŅĶħŌħĔĸŊĬĶńĚĽň
ŏŀĔĞƢȮ(ŏŀĔĞƢŏŀŏŀĽ'ȮĔŅĶĮĶŃĵŋĔĨƢŐĽĚĞŇĬőėĶĨĶŀĬŐĭĭŀŊŗĬȮŕȮ 

  Principle of synchrotron. Characteristics of radiations from synchrotron. The 
uses of synchrotron radiations in characterization. Infrared imaging. X-ray imaging. 
Small angle X-ray scattering (SAXS). X-ray Absorption Spectroscopy (XAS). Other 
applications of synchrotron radiations.  

 

513Ȯ821  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 1                                              2(2-0-4) 
 (Selected Topics in Physical Chemistry I)  
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĲƕĽŇĔńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ 
  Topics of interest related to physical chemistry and its applications. 
 

513Ȯ822 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 2                                             2(2-0-4) 
 (Selected Topics in Physical Chemistry II)    
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĲƕĽŇĔńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ 
  Topics of interest related to physical chemistry and its applications. 
 
513Ȯ823  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĲƕĽŇĔńĸ 3      2(2-0-4) 
 (Selected Topics in Physical Chemistry III)        
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĲƕĽŇĔńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ 
  Topics of interest related to physical chemistry and its applications. 
 
513Ȯ602 ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚıŀĸŇŏĴŀĶƢȮȮ 3(3-0-6) 
 &Polymer Characterization'  
  ĺŇīňĔŅĶĕńŘĬıŊŘĬģŅĬĽŜŅľĶńĭĔŅĶĨĶĺěĽŀĭĸńĔļĦŃĕŀĚıŀĸŇŏĴŀĶƢȮ ľĸńĔĔŅĶŐĸŃĪķļġňĪňŗŒĝƟŒĬ

ĔŅĶĨĶĺěĽŀĭĸńĔļĦŃıŀĸŇŏĴŀĶƢȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮėĺŅĴľĬŊħĽŅĶĸŃĸŅĵȮ
ŏěĸŏıŀĶƢĴŇŏŀĝńĬőėĶĴŅőĪĶĔĶŅĲƖȮ ĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢŐĸŃŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶŏĴĨĶňȮ
ħŇĲŏĲŀŏĶĬŏĝňĵĸĽŐĔĬĬŇĚŐėĸŀĶŇŏĴĨĶňȮŏĪŀĶƢőĴĔĶŅĺŇŏĴĨĶŇĔŐŀĬĬŅœĸŏĞŀĶƢȮŏėĶŊŗŀĚœħĬŅĴŇĔŐĴė
ėŅĬŇėŀĸŏĪŀĴŀĸŐŀĬĬŅœĸŏĞŀĶƢȮ ŏėĶŊŗŀĚĺńħĔŅĶĔĶŃŏěŇĚħƟĺĵĶńĚĽňŏŀŖĔĞƢȮ ĔĸƟŀĚěŋĸĪĶĶĻĬƢ
ŀŇŏĸŖĔĨĶŀĬȮĔŅĶĺŇŏėĶŅŃľƢľĴŌƞĲƤĚĔƢĝńĬĭĬıŊŘĬįŇĺĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŒľĴƞȮŕ 

  Basic methods for polymer characterization, Principles and theory employed 
in polymer characterization: sample preparation; data analysis9 solution viscosity; 
gel permeation chromatography; nuclear magnetic resonance and infrared 
spectroscopies; differential scanning calorimetry; thermogravimetric analysis; 
dynamic mechanical thermal analysis; X-ray diffraction; and electron microscopy. 
Investigating functional group on polymer surface. Other new methods for 
investigation of polymer. 
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3/1Ȯ603  ŏėĴňœĲĲƚŅĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸĕńŘĬĽŌĚ 2(2-0-4) 
 &Advanced Electrochemistry for Physical Chemistry' 
  ŐŀĔĨŇĺŇĨňȮĔġĕŀĚŏħŀĭŅĵŐĸŃŁŋĔŏĔŇĸȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚœŀŀŀĬŒĬĽŅĶĸŃĸŅĵȮĔŅĶĬŜŅœĲĲƚŅ

ŐĸŃĔŅĶĬŜŅœĲĲƚŅěŜŅŏıŅŃȮĕńŘĺœĲĲƚŅȮėĺŅĴĽĴħŋĸĕŀĚĮĶŃěŋȮŏĞĸĸƢœĲĲƚŅŏėĴňȮ ĽĴĔŅĶŏĬŇĬĽƢȮ 
ŀŋĦľıĸĻŅĽĨĶƢŒĬœĲĲƚŅŏėĴňȮĔŅĶĮĶŃĵŋĔĨƢœĲĲƚŅŏėĴň 

  Activity. Debye-Huckle limiting law. Ion movement in solution. Conductance 
and conductivity. Electrode. Electroneutrality. Electrochemical cell. Nernst 
equation. Thermodynamics of electrochemistry. Applications of 
electrochemistry. 

 
513Ȯ604 ŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸ   3(3-0-6) 
 (Molecular Modeling)  
 Ȯ ĪķļġňıŊŘĬģŅĬŏĔňŗĵĺĔńĭŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸȮ ĔŅĶĽĶƟŅĚőėĶĚĽĶƟŅĚŏėĴňĭĬėŀĴıŇĺŏĨŀĶƢȮ 

ĔŅĶėŜŅĬĺĦŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸȮ ĔŅĶĮĶŃĵŋĔĨƢħƟŅĬőėĶĚĽĶƟŅĚŐĸŃŏĽĩňĵĶĳŅıĕŀĚőėĶĚĽĶƟŅĚȮ 
ĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĽĴĭńĨŇ ĔŅĶĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĻŉĔļŅĔŅĶěńĭĔńĬĶŃľĺƞŅĚĨńĺĶńĭĔńĭőĴŏĸĔŋĸĵŅȮ 

  Basic theory for molecular modeling,Building chemical structure on computer. 
Molecular modeling calculations. Applications to structures and their stability. 
Applications to properties. Applications to the study of receptors and drug 
molecules, 

 
3/1Ȯ605 ŏėĴňŏĝŇĚĽňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3(3-0-6) 
 (Color Chemistry and Applications) 
  ĮĶŃĺńĨŇŐĸŃıńĥĬŅĔŅĶĕŀĚĽŅĶŒľƟĽňȮľĸńĔĔŅĶħƟŅĬŏėĴňŐĸŃĔŅĵĳŅıĕŀĚĽŅĶŒľƟĽňȮĽŅŏľĨŋĔŅĶ

ŏĔŇħĽňȮŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚŐĽĚĔńĭĺńĨĩŋȮĽňĝĬŇħĲĸŌŀŀŏĶĽŏĞĬĽƢŐĸŃĲŀĽĲŀŏĶĽŏĞĬĽƢȮĽňĵƟŀĴŐĸŃ
ĽŅĶĽňȮĔŅĶěŜŅŐĬĔĝĬŇħĕŀĚĽŅĶŒľƟĽňȮŀĚėƢĮĶŃĔŀĭĕŀĚĽŅĶŒľƟĽňȮĪķļġňıńĬīŃĺŅŏĸĬĞƢȮĪķļġňőĴŏĸ
ĔŋĸŅĶƢŀŀĶƢĭŇĪŀĸĽŜŅľĶńĭĽŅĶŒľƟĽňȮĽňĵƟŀĴīĶĶĴĝŅĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮŀĚėƢĮĶŃĔŀĭĕŀĚĽňĪŅŐĸŃ
ľĴŉĔıŇĴıƢȮĶŃĭĭĽňĴńĬŏĞĸĸƢȮŐıĬőĪĬȮĞňœŀŀňȮŐĸŃĔŅĶĺńħĽňȮĔŅĶįĸŇĨŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŅĶŒľƟĽňŒĬ
ŀŋĨĽŅľĔĶĶĴŐĸŃĚŅĬĺŇěńĵ 

  Historical perspective of colorants. Physical and chemical principles of 
colorants, Origin of color.ȮInteraction of light with objects. Fluorescent and 
phosphorescent color. Dyes and pigments. Classification of colorants. Colorant 
compositions. Valence bond and molecular orbital theories for colorant. Natural 
dyes and applications. Composition of paints and inks. Munsell, Pantone, CIEȮ
color systems and color measurement. Production and application of colorants 
in industry and research. 
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513 831 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ1 2(2-0-4)  
 (Selected Topics in Analytical Chemistry I)  
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to analytical chemistry and its applications. 
 
513 832 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ2 2(2-0-4) 
 (Selected Topics in Analytical Chemistry II)  
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to analytical chemistry and its applications. 
 
513 833 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮ3 2(2-0-4)  

 (Selected Topics in Analytical Chemistry III)  
ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

  Topics of interest related to analytical chemistry and its applications. 
 
513 834ȮȮȮ ŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚŏĝŇĚĝňĺĳŅı 3(3-0-6)ȮȮ

&Advanced Bioanalytical Chemistry) 
  ĔŅĶĮĶŃĵŋĔĨƢȮĽŏĮĔőĪĶŏĴĨĶňȮőėĶĴŅőĪĔĶŅĲƖȮĺŇīňĺŇŏėĶŅŃľƢĪŅĚŏėĴňœĲĲƚŅŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ

ėĺŅĴĶƟŀĬȮŒĬĔŅĶĨĶĺěĽŀĭĸńĔļĦŃıŇŏĻļŐĸŃĔŅĶľŅĮĶŇĴŅĦĽŅĶĝňĺőĴŏĸĔŋĸ 
  Applications of spectroscopy, chromatography, electroanalytical methods and 

thermal analysis to characterization and quantification of biomolecules.ȮȮ 
 
513 841 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ1 2(2-0-4) 
 (Selected Topics in Biochemistry I) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚĝňĺŏėĴňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to biochemistry and its applications. 
 
513 842 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĝňĺŏėĴňȮ2 2(2-0-4) 
 (Selected Topics in Biochemistry II) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚĝňĺŏėĴňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

 Topics of interest related to biochemistry and its applications. 
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513 843 ĽĶňĶĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ 2(2-0-4) 
 (Molecular Physiology) 
  őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĽŜŅėńĠĕŀĚĝňĺőĴŏĸĔŋĸȮ ĔĸœĸĶŃħńĭőĴŏĸĔŋĸĕŀĚĽĶňĶĺŇĪĵŅĕŀĚŏĞĸĸƢȮ 

ĔŅĶĕĬĽƞĚĽŅĶįƞŅĬŏĵŊŗŀľŋƟĴŏĞĸĸƢȮ ĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮ ĔŅĶĽŊŗŀĽŅĶŏĝŇĚĝňĺŏėĴňŐĸŃĔŅĶĽƞĚĽńĠĠŅĦ
ĶŃľĺƞŅĚŏĞĸĸƢ 

  Structures and vital roles of biomolecules. Molecular mechanism of cell 
physiology. Membrane transport. Immune system. Biochemical communication 
and cellular signaling. 

 
513 844 ĔŅĶĽŊŗŀĽŅĶŏĝŇĚĝňĺŏėĴň 2(2-0-4) 
 (Biochemical Communication) 
  ľĸńĔĔŅĶĕŀĚĔĸœĔĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŏĞĸĸƢ őĴŏĸĔŋĸĽńĠĠŅĦĝĬŇħĨƞŅĚȮŕȮĨńĺĶńĭĽńĠĠŅĦȮ

őĮĶĨňĬĨńĺĮĶńĭȮĨńĺĽŊŗŀĽńĠĠŅĦ ŏŀĬœĞĴƢœėŏĬĽŐĸŃĲŀĽĲŅŏĪĽȮĝĬŇħĕŀĚĽńĠĠŅĦĬŀĔŏĞĸĸƢŐĸŃ
ĨńĺĶńĭĽńĠĠŅĦȮĔŅĶŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚŏľĨŋĔŅĶĦƢĳŅĵĬŀĔŏĞĸĸƢŐĸŃĔĶŃĭĺĬĔŅĶĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬ
ŏĞĸĸƢȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŐĸŃĔŅĶĨŅĵĕŀĚŏĞĸĸƢ 

  Principles of signal transduction mechanisms. Various types of signaling 
molecules. Receptor, adaptor protein, secondary messenger, kinase and 
phosphatase. Different types of extracellular signals and receptors. Link between 
extracellular events and intracellular processes. Regulation of gene expression 
and apoptosis. 

 
513 845 ĝňĺŏėĴňŐĸŃĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸĕŀĚıŊĝȮȮ 2(2-0-4) 
 (Plant Biochemistry and Molecular Biology) 
  ĝňĺŏėĴňĕŀĚĔĶŃĭĺĬĔŅĶŐĸŃĺŇĩňŏĴĨŅĭŀĸŇĞŉĴĪňŗĽŜŅėńĠŐĸŃŏĜıŅŃĨńĺĕŀĚıŊĝȮ ĝňĺŏėĴňĕŀĚįĬńĚ

ŏĞĸĸƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶĵƞŀĵĽĸŅĵĕŀĚĶĚėĺńĨĩŋȮŏĴŐĪĭŀĸŇĞŉĴĪŋĨŇĵĳŌĴŇȮĔŅĶŏĽŊŗŀĴĨŅĴŀŅĵŋ
ŐĸŃĔĸœĔĔŅĶĮƚŀĚĔńĬĨńĺȮőėĶĚĽĶƟŅĚŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŒĬıŊĝȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝ 

  Biochemistry of important processes and metabolic pathways unique in 
plants. Cell wall biochemistry. Pigment biosynthesis and degradation. Secondary 
metabolism. Senescence and defense mechanism. Plant gene structure and 
expression. Plant biotechnology. 

 
513 846 ľĸńĔĔŅĶĪŅĚĝňĺŏėĴňĕŀĚőĳĝĬŅĔŅĶŒĬĴĬŋļĵƢ 2(2-0-4) 
 (Biochemical Principles of Human Nutrition) 
    ėĺŅĴĽńĴıńĬīƢĕŀĚĽŅĶŀŅľŅĶȮĳŅĺŃőĳĝĬŅĔŅĶȮŐĸŃĔĶŃĭĺĬĔŅĶŏĴĨŅĭŀĸŇĞŉĴȮėĺŅĴĨƟŀĚĔŅĶ

ĽŅĶŀŅľŅĶŒĬŐĨƞĸŃĝƞĺĚĺńĵȮ ŐľĸƞĚĕŀĚĽŅĶŀŅľŅĶȮ įĸĔĶŃĪĭěŅĔĳŅĺŃĪŋıőĳĝĬŅĔŅĶȮ 
ĔŅĶėĺĭėŋĴĬŘŜŅľĬńĔȮŐĸŃőĶėėĺŅĴįŇħĮĔĨŇŒĬĔŅĶĔŇĬ 

  Interrelationships of nutrients, nutrition state and metabolic processes. 
Nutrient requirements at various ages. Nutrient sources. Effects of malnutrition. 
Body weight control and eating disorders. 
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513 847 ĝňĺŏėĴňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ 2(2-0-4) 
 (Protein and Enzyme Biochemistry) 
   őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚőĮĶĨňĬȮ ĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśȮ ĔĸœĔĔŅĶĪŜŅĚŅĬȮ ĔŅĶĬŜŅőĮĶĨňĬŐĸŃ

ŏŀĬœĞĴƢœĮŒĝƟĮĶŃőĵĝĬƢŒĬĪŅĚĔŅĶŐıĪĵƢȮĔŅĶŏĔļĨĶȮŐĸŃŀŋĨĽŅľĔĶĶĴ 
  Structures and functions of proteins. Purification. Mechanism of action. 

Applications of proteins and enzymes in medicine, agriculture, and industry. 
 
513 848 ĝňĺŏėĴňĕŀĚĽŅĶıńĬīŋĔĶĶĴ 2(2-0-4) 
 (Biochemistry of Genetic Materials) 
  őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚħňŏŀŖĬŏŀŐĸŃŀŅĶƢŏŀŖĬŏŀȮ ĔŅĶěŜŅĸŀĚŐĸŃĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮ ĵňĬ

ŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮĔŅĶĩŀħĶľńĽŐĸŃĔŅĶħńħŐĮĸĚŀŅĶƢŏŀŖĬŏŀľĸńĚĔŅĶĩŀħĶľńĽȮĔŅĶėĺĭ- 
ėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀĽŅĵįĽĴ 

  Structures and functions of DNA and RNA. DNA replication and repair. Gene 
and its expression. Transcription and post transcriptional modification of RNA. 
Regulation of gene expression. Recombinant DNA technology. 

 
513 850  ŏėĴňĝňĺŀŇĬĪĶňĵƢ 2(2-0-4) 
 (Bioorganic Chemistry) 
  ĔŅĶĽńĚŏėĶŅŃľƢŐĸŃľĬƟŅĪňŗĕŀĚĝňĺőĴŏĸĔŋĸŐĸŃĔŅĶĬŜŅœĮŒĝƟ ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚ

ŐĸŃľĬƟŅĪňŗ ĔŅĶħńħŐĮĸĚŏĝŇĚŏėĴňĕŀĚĽŅĶőĴŏĸĔŋĸŒľĠƞĪŅĚĝňĺĺŇĪĵŅŐĸŃįĸŏĝŇĚĻńĔĵĳŅı ıĸĺńĨ
ĕŀĚĝňĺőĴŏĸĔŋĸ 

  Synthetic and functional aspects of biomolecules and their applications, 
Structure-function relationship. Chemical modifications of biological 
macromolecules and their potential effects. Dynamics of biomolecules. 

 
513 851 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢ 1 2(2-0-4) 
 (Selected Topics in Organic Chemistry I) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to organic chemistry and its applications. 
 
513 852 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢ 2 2(2-0-4) 
 (Selected Topics in Organic Chemistry II) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to organic chemistry and its applications. 
 
513 853 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏėĴňŀŇĬĪĶňĵƢ 3 2(2-0-4) 
 (Selected Topics in Organic Chemistry III) 
  ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Topics of interest related to organic chemistry and its applications. 
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513 854 ĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 2(2-0-4) 
 (Advanced Organic Reaction Mechanism) 
  ŐĬĺėŇħĔŅĶŏĕňĵĬĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢŀĵƞŅĚĽĴŏľĨŋįĸ 
  Concepts of writing reasonable organic reaction mechanisms. 
 
513 855 ŏėĴňŏĝŇĚĔŅĶŐıĪĵƢ 2(2-0-4) 
 (Medicinal Chemistry) 
  ĽĴĭńĨŇŏĝŇĚĔŅĵĳŅıȮŏėĴňŐĸŃŏĳĽńĝĺŇĪĵŅĕŀĚĵŅȮėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĔŅĶŀŀĔķĪīŇśȮ

ĺŇīňĔŅĶĮƤěěŋĭńĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬıĭĵŅ ĵŋĪīĻŅĽĨĶƢĔŅĶėƟĬıĭőħĵŀŅĻńĵĽŅĶĝňŘĬŜŅȮ ĺŇīňĔŅĶ
ŀŀĔŐĭĭĪňŗĴňıŊŘĬģŅĬŏĝŇĚőėĶĚĽĶƟŅĚŐĸŃŏĝŇĚĔĸœĔȮŐĸŃŏĪėĬŇėŏĝŇĚėŀĴĭŇŏĬĪŀŏĶňĵĸȮŏĴŐĪĭŀĸŇĞŉĴ
ĕŀĚĵŅȮĽŅĶĨƟĬĔŜŅŏĬŇħĕŀĚĵŅŐĸŃĶŃĭĭĔŅĶĬŜŅĽƞĚĵŅ 

  Physical, chemical and pharmacological properties of drugs. Structure-Activity 
Relationship (SAR). Current methodologies involved in drug discovery process: 
lead discovery strategies, structure-based and mechanism-based design methods 
and combinatorial techniques. Drug metabolism. Prodrugs and drug delivery 
systems. 

 
513 856 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 1 2(2-0-4) 
 (Modern Synthetic Reactions I) 
  ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢěŅĔĽŇŗĚĨňıŇĴıƢĮƤěěŋĭńĬȮ őħĵŏĬƟĬĺŇīňĔŅĶĽńĚŏėĶŅŃľƢ

ĽŜŅľĶńĭőėĶĚĽĶƟŅĚĪňŗĴňėĺŅĴĽŜŅėńĠ 
  Organic synthetic reactions from current literatures with emphasis on the 

synthetic methods of important structures. 
 
513 857 ĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 2 2(2-0-4) 
 (Modern Synthetic Reactions II) 
  ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢŏėĴňŀŇĬĪĶňĵƢȮ őħĵŏĬƟĬĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĪňŗĴňőėĶĚĽĶƟŅĚ

ĞńĭĞƟŀĬ 
  Current trends in organic synthesis with emphasis on the synthesis of complex 

structures. 
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513 861 ėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĕńĭŏėĸŊŗŀĬěŅĔĬĺńĨĔĶĶĴĪŅĚŏėĴň 3(3-0-6) 
 (Entrepreneurship Driven by Innovation in Chemistry) 
  ėĺŅĴľĴŅĵŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶěńħĔŅĶ

ĬĺńĨĔĶĶĴȮ ĔŅĶŏĮƦĬĬĺńĨĔĶȮ ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭěŅĔĬĺńĨĔĶĶĴĪŅĚŏėĴňȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶīŋĶĔŇěȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭėŋėĸĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶěńħĨńŘĚŐĸŃħŜŅŏĬŇĬīŋĶĔŇěŒľĴƞȮ ĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ ĔĶĦňĻŉĔļŅĔŅĶŏĮƦĬĽĨŅĶƢĪŀńıľĶŊŀ
įŌƟĮĶŃĔŀĭĔŅĶĶŅĵŒľĴƞőħĵŒĝƟĬĺńĨĔĶĶĴĪŅĚŏėĴň 

  Meanings and required skills for an entrepreneur. Understanding of innovation 
management processes. Being an innovator. Designing thinking process from 
innovations in chemistry. Business management. Creativity, analysis, and 
interpersonal relations involving in setting and running new business. Team work. 
Case studies of startups or new entrepreneur using innovations in chemistry. 

 
513 862 ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚĕńŘĬĽŌĚ  3(2-2-5) 
 (Advanced Cosmetic Chemistry)  
  ŏėĴňĕńŘĬĽŌĚŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮľĸńĔĔŅĶĪŅĚŏėĴňŐĸŃĲƕĽŇĔĽƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨŐĸŃıńĥĬŅĽŌĨĶ

ŏėĶŊŗŀĚĽŜŅŀŅĚȮĨńĺĬŜŅıŅĽŅĶŏėĶŊŗŀĚĽŜŅŀŅĚȮľĬƟŅĪňŗĕŀĚĽŅĶŀŀĔķĪīŇśȮįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇŏıŊŗŀıńĥĬŅ
įĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĪħĸŀĚĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗŏĔňŗĵĺĕƟŀĚ 

  Advanced chemistry in cosmetics. Principles of chemistry and physics related 
to the production and development of cosmetic formulation. Cosmetic vehicles. 
Functions of active ingredients. Natural products for cosmetic development. 
Related laboratory experiments and production process. 

 
513 891 ĺŇĪĵŅĬŇıĬīƢȮȮ ĴňėƞŅŏĪňĵĭŏĪƞŅ 48 ľĬƞĺĵĔŇĨ 
 (Thesis) 
  ľńĺĕƟŀĺŇěńĵĪŅĚŏėĴňĳŅĵŒĨƟėĺŅĴħŌŐĸĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢ 
  Research topics in chemistry under the supervision of a thesis advisor. 
 
513 892 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĴňėƞŅŏĪňĵĭŏĪƞŅ 34 ľĬƞĺĵĔŇĨ 
 (Thesis) 
  ľńĺĕƟŀĺŇěńĵĪŅĚŏėĴňĳŅĵŒĨƟėĺŅĴħŌŐĸĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢ 
  Research topics in chemistry under the supervision of a thesis advisor. 
 
513 893 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĴňėƞŅŏĪňĵĭŏĪƞŅ 48 ľĬƞĺĵĔŇĨ 
 (Thesis) 
  ľńĺĕƟŀĺŇěńĵĪŅĚŏėĴňĳŅĵŒĨƟėĺŅĴħŌŐĸĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢ 
  Research topics in chemistry under the supervision of a thesis advisor. 
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1,0ȮȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 
 1,0,/ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
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M.Sc.Ȯ(Chemistry)ȮUniversityȮof 
Wollongong, AustraliaȮ&2001' 
ĺĪ.ĭ. (ŏėĴň)Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ(2538) 

8 8 

2 Ļ,ȮħĶ,ĬńĬĪĬŇĨĵƢȮĺŅĬŇĝŅĝňĺŃ 
3+1021+00044+XX+X 

Ph.D. (Chemistry) ȮȮȮȮȮȮȮȮȮȮȮ
WorcesterȮPolytechnic Institute, 
USAȮ(2007) 
ĺĪ.Ĵ. (ŏėĴňŀŇĬĪĶňĵƢ)Ȯ                        
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2544) 
ĺĪ.Ĵ. (ĺŇĪĵŅĻŅĽĨĶƢĽĳŅĺŃŐĺħĸƟŀĴ) 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ(2541) 
ĺĪ.ĭ. (ŏėĴň)  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (2536) 

8 8 

3 įĻ,ȮħĶ,ĽŋīŇĬňȮŏĔŇħŏĪı  
1-6001-00274-XX-XȮ 

ĮĶ,ħ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&2558) 
ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&2554) 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&2552) 

9     9 
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1,0,0ȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
  

ĸŜŅħńĭ 
ĨŜŅŐľĬƞĚȮĝŊŗŀ-ĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅ 
ĽĩŅĭńĬȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ- 
ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/ įĻ,ȮħĶ,ĺĵŅȮȮıŋĪīĺĚĻƢ 
3-7301-00698-XX-X 

Ph,D,Ȯ&Chemistry'ȮUniversityȮof 
Wollongong,ȮAustraliaȮ&2005' 
M,Sc,Ȯ&Chemistry'ȮUniversityȮof 
Wollongong, AustraliaȮ&2001' 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2538' 

6 6 

0 Ļ,ȮħĶ,ĬńĬĪĬŇĨĵƢȮĺŅĬŇĝŅĝňĺŃ 
3-1021-00044-XX-XȮ 

Ph,D,Ȯ&Chemistry' 
Worcester Polytechnic Institute, 
USAȮ&2007' 
ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2544' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽĳŅĺŃŐĺħĸƟŀĴ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2541' 
ĺĪ,ĭ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2536' 

8 8 

1 įĻ,ȮħĶ,ĽŋīŇĬňȮŏĔŇħŏĪı 
1-6001-00274-XX-X 

ĮĶ,ħ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2558' 
ĺĪ,Ĵ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2554' 
ĺĪ,ĭ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2552' 

9 9 

4 ĶĻ,ȮħĶ,ĶńĝġŅȮĭŋĠŏĨŖĴ 
3-7301-01115-XX-X 

Ph,D,Ȯ&Inorganic Chemistry' 
University of Cambridge, UK &1995' 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&2534' 

9 9 

5 ĶĻ, ħĶ,ĽŋıĶĶĦňȮĜŅĵŃĭŋĨĶ 
3-2602-00030-XX-X 

Ph.D. (Physical Chemistry)  
University of Tasmania, Australia 
(1995) 
ĺĪ,Ĵ,Ȯ&ŏėĴňĲƕĽŇĔńĸ' 
ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&2526) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&2524) 

9 9 
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ĸŜŅħńĭ 
ĨŜŅŐľĬƞĚȮĝŊŗŀ-ĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅ 
ĽĩŅĭńĬȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ- 
ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

6 įĻ,ȮħĶ,ĔĬĔŀĶȮȮĶŃĵƟŅĬŇĸ 
3-1302-00089-XX-X 

Ph.D. (Chemistry)  
University of Missouri-Columbia, 
USA (0..4' 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0320' 

9 9 

7 įĻ,ȮħĶ,ěŇĨĬĳŅȮĻŇĶŇĶńĔļƢ 
3-8399-00461-XX-X 

Ph,D,Ȯ&Chemistry'ȮUniversity of 
Bristol, UK &2011' 
MSci &Chemistry'ȮUniversity of 
Bristol, UK &2007' 

7 7 

8 įĻ,ȮħĶ,ĝňĺŇĨŅȮĽŋĺĶĶĦĝĺĸŇĨ 
3-9303-00241-XX-X 

ĮĶ,ħ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ&2552' 
ĺĪ,Ĵ,Ȯ&ŏėĴňŀĬŇĬĪĶňĵƢ'
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ&2548' 
ĺĪ,ĭ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ&2546' 

/. /. 

9 įĻ,ȮħĶ,ĦŇĝĬńĬĪĬƢȮŏĪıĻŋĳĶńĚļŇĔŋĸ 
4-1006-00037-XX-X 

Ph.D. (Environmental Science and 
Engineering)  
National University of Singapore, 
Singapore (2013) 
ĺĪ,Ĵ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2545) 
ĺĪ,ĭ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ&2542) 

8 8 

10 įĻ,ȮħĶ,ıńĥĬŅĺŇĻĺƢȮĽĺƞŅĚĸŅĳ 
1-7099-00080-XX-X 

Ph,D,Ȯ&Chemistry' 
Rice University, USA &2013' 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2550' 

9 9 

11 įĻ, ħĶ,ıńĸĸĳȮėńĬīŇĵĚėƢ 
3-1201-00402-XX-X 

Ph.D. (Organic Chemistry)Ȯ 
Oregon State University,  
USA (2004) 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0317' 

6 6 
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ĸŜŅħńĭ 
ĨŜŅŐľĬƞĚȮĝŊŗŀ-ĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅ 
ĽĩŅĭńĬȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ- 
ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

12 įĻ,ȮħĶ,ĳŅĦŋıńĬīƢȮĸŇĴĮĝĵŅıĶ 
3-7301-01637-XX-X 

Dr. rer. nat. (Chemistry)     
University of Muenster,     
Germany (2012) 
Diplom (Chemie)             
University of Goettingen,    
Germany (2009) 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2547) 

8 8 

13 įĻ,ȮħĶ,ĽŋĴĬĴŅĸĵƢȮěńĬĪĶƢŏŀňŗĵĴ 
1-7699-00001-XX-X 

Ph,D,Ȯ&Analytical Chemistry'Ȯ
Mahidol University,Ȯ 
Thailand &0./1'Ȯ 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2550' 

8 8 

14 ŀ,ȮħĶ,ĔĬĔĺĶĶĦȮŏěĶŇĠĔŇěŀĴĶ 
1-1015-00375-XX-X 

ĮĶ,ħ,Ȯ&ŏėĴňĺŇŏėĶŅŃľƢ'ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵȮ&2562) 
Ph.D. (Materials Science)  
Japan Advanced Institute of 
Science and Technology,  
Japan (2018) 
M.Sc. (Materials Science)        
Japan Advanced Institute of 
Science and Technology,  
Japan (2015) 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ&2554) 

8 8 

15 ŀ.ȮħĶ.ĔŋĸĪńĻĬƢ ȮĽŋĺńĥĬƢıŇıńĥĬƢ 
3-1018-01312-XX-X 

Ph.D.(Chemistry) ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Mississippi State University, ȮȮȮȮȮȮȮȮȮ
USA (2010) 
ĺĪ.Ĵ. (ŏėĴň) ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2548) 
ĺĪ.ĭ. (ŏėĴň) ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/     
ŏľĶňĵĠĪŀĚȮ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2545) 

/. /. 
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ĸŜŅħńĭ 
ĨŜŅŐľĬƞĚȮĝŊŗŀ-ĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅ 
ĽĩŅĭńĬȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ- 
ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

16 ŀ.ȮħĶ.ĝĬŅĔŅĬĨƢȮĪŀĚĽŋĕ 
1-7105-00020-XX-X 

Dr.rer.natȮ&Biochemistry'Ȯ 
Graz University of Technology, 
Austria &2016' 
M.Sc. (Biochemistry)  
Mahidol University (2010) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&033.' 

8 8 

17 ŀ.ȮħĶ.īĬıĸȮŏěĶŇĠĺĚļƢœıĭŌĸĵƢ 
1-7098-00156-XX-X 

ĮĶ,ħ, (ĝňĺŏėĴňŐĸŃĝňĺĺŇĪĵŅőĴŏĸĔŋĸ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ &0341) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0335' 

8 8 

18 ŀ,ȮħĶ,ĴŌŁŜŅľĴńħȮȮĬŇĵĴŏħĝŅ 
3-9007-00195-XX-X 

ĮĶ,ħ,Ȯ&ŏėĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2557' 
ĺĪ.Ĵ. (ŏėĴňŀŇĬĪĶňĵƢ)Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ(2545) 
ĺĪ.ĭ. (ŏėĴň)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮ(2542) 

8 8 

19 ŀ,ȮħĶ,ĺŇĪĺńĽȮľŅĠħň 
1-7399-00038-XX-X 

Ph.D. (Cell and Molecular Biology) 
Michigan State University,  
USA (2016)  
M.S. (Cell and Molecular Biology) 
Michigan State University,  
USA (2015)  
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2551) 

/. /. 

20 ŀ,ȮħĶ,ĻŇĶŇĶńĨĬƢȮĝŌĽĔŋĸŏĔĶňĵĚ 
3-2001-00826-XX-X 

Ph,D,Ȯ&Pharmaceutical Chemistry'Ȯ
University of Kansas, USAȮ&2002' 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2538' 

8 8 

 
ȮȮȮȮȮȮȮȮȮ 1,0,1ȮȮŀŅěŅĶĵƢıŇŏĻļȮ 
   ŀŅěĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļŏĮƦĬĶŅĵĳŅėĔŅĶĻŉĔļŅ 
 
2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ' 
 œĴƞĴň   
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3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
 3,/ȮȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĔŜŅľĬħŒľƟĬńĔĻŉĔļŅľĸńĔĽŌĨĶŐĭĭ 1.1 ŐĭĭȮ2.1 ŐĸŃ
ŐĭĭȮ2.2 ĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵľńĺĕƟŀĺŇĪĵŅĬıŇĬīƢŏĮƦĬĚŅĬĺŇěńĵĪňŗŏĬƟĬĔŅĶŐĔƟĮƤĠľŅĕŀĚľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĮĶŃŏĪĻȮ
ĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬ ŏĝƞĬȮŒĬľĬƞĺĵĚŅĬĶńģĭŅĸěŃŏĮƦĬĚŅĬĺŇěńĵĪňŗĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĮĶŃŏĪĻĨŅĴŐĬĺĪŅĚ
ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĴňĔŅĶĬŜŅľńĺĕƟŀŒĬŐįĬŐĴƞĭĪĴŅĪŜŅĔŅĶĺŇěńĵȮĴŅėŇħėƟĬȮıńĥĬŅŐĸŃĨƞŀĵŀħ
ŒľƟĔĸŅĵŏĮƦĬĬĺńĨĔĶĶĴĨŅĴŏĮƚŅľĴŅĵĕŀĚĮĶŃŏĪĻȮŒĬĳŅėŏŀĔĝĬĞŉŗĚŏĬƟĬĳŅėŀŋĨĽŅľĔĶĶĴȮľńĺĕƟŀĺŇěńĵŏĔňŗĵĺĕƟŀĚĔńĭ
ĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴŒľĴƞȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶŐĔƟĮƤĠľŅŒĬĶŃĭĭĨƞŅĚȮŕȮĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮľĶŊŀ
ŐĔƟĮƤĠľŅěŋħĭĔıĶƞŀĚĕŀĚįĸŇĨĳńĦĤƢȮĶĺĴĪńŘĚĔŅĶėĺĭėŋĴŐĸŃĔŅĶŒĝƟĽŅĶĪħŐĪĬŏıŊŗŀĸħĔŅĶĔƞŀĴĸĳŅĺŃŒľƟĔńĭ
ĽŇŗĚŐĺħĸƟŀĴȮŏıŊŗŀŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀȮSustainable Development Goals (SDGs) ŒľƟĔńĭĮĶŃŏĪĻȮ
ŒĬĳŅėĔŅĶŏĔļĨĶȮŀŅľŅĶŐĸŃĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮėĺĶĬŜŅŐĬĺőĬƟĴėĺŅĴĬŇĵĴŒĬĽńĚėĴŐĸŃŐĬĺĪŅĚĔŅĶĽƞĚŏĽĶŇĴ
ěŅĔĳŅėĶńģĴŅŏĮƦĬĨńĺĔŜŅľĬħĸńĔļĦŃľńĺĕƟŀĺŇěńĵȮĞŉŗĚěŃŏľŖĬœħƟĺƞŅľńĺĕƟŀĺŇěńĵĨƞŅĚȮŕȮĪňŗĔĸƞŅĺĴŅĬńŘĬŏĝŊŗŀĴőĵĚĔńĭĔŅĶ
ıńĥĬŅĮĶŃŏĪĻĪńŘĚĳŅėĶńģȮĳŅėŏŀĔĝĬȮĝŋĴĝĬŐĸŃĽńĚėĴ 

ľĸńĔĽŌĨĶĴňŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶěŅĔľĸŅĵĽŅĕŅĺŇĝŅĪŅĚŏėĴňȮľńĺĕƟŀĺŇěńĵěŉĚĴňėĺŅĴľĸŅĔľĸŅĵȮ
ĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻŒĬħƟŅĬĨƞŅĚȮŕȮœħƟȮŐĸŃľĸńĔĽŌĨĶłȮĽĬńĭĽĬŋĬŒľƟľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŏĮƦĬŒĬ
ĸńĔļĦŃĭŌĶĦŅĔŅĶȮĬŜŅėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬĽĶƟŅĚĬĺńĨĔĶĶĴŒľĴƞĪňŗĨĶĚĔńĭĔŅĶıńĥĬŅĕŀĚĮĶŃŏĪĻ 

ĽƞĺĬľĬŉŗĚľĶŊŀĪńŘĚľĴħĕŀĚľńĺĕƟŀĺŇěńĵŏľĸƞŅĬňŘĩŌĔĮĶńĭŒľƟŏĮƦĬľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮħńĚĬńŘĬěŉĚ
ŏĮƦĬœĮœħƟĴŅĔĪňŗľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĽŀħėĸƟŀĚĔńĭĔŅĶŐĔƟĮƤĠľŅĕŀĚĮĶŃŏĪĻŐĸŃŀŋĨĽŅľĔĶĶĴȮĶĺĴĩŉĚŀŅěŏĮƦĬĔŅĶ
ĶƞĺĴĴŊŀŒĬĸńĔļĦŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĶŃĭĭĕŀĚŏŀĔĝĬŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅĪňŗĨĶĚěŋħȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶłȮĵńĚ
ĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĨŅĴėĺŅĴĽĬŒěȮĶĺĴĪńŘĚŏĽĬŀėĺŅĴŏľŖĬŒĬĔŅĶĮĶńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ
ŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅĪňŗŀŅěıńĥĬŅŏĮƦĬĸńĔļĦŃĚŅĬĪňŗěŃĪŜŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟ 

ŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮĬŀĔěŅĔĬńĔĻŉĔļŅěŃĨƟŀĚĽŅĴŅĶĩŀĳŇĮĶŅĵĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚŐĸƟĺȮ
ĬńĔĻŉĔļŅěŃĨƟŀĚŏĝŊŗŀĴőĵĚĔńĭėĺŅĴĶŌƟŒĬĽŅĕŅŀŊŗĬŏıŊŗŀĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃĴňĕŀĭŏĕĨ
ĺŇĪĵŅĬŇıĬīƢĪňŗĽŅĴŅĶĩĪŜŅĽŜŅŏĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮĳŅĵŒĨƟĔŅĶŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

ĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔĪŜŅĺŇĪĵŅĬŇıĬīƢŒĬĔĸŋƞĴĽŅĕŅĺŇĝŅľĸńĔȮ/ȮĔĸŋƞĴěŅĔěŜŅĬĺĬȮ3ȮĔĸŋƞĴĺŇĝŅœħƟŐĔƞȮ 
ŏėĴňŀĬŇĬĪĶňĵƢȮŏėĴňĲƕĽŇĔńĸȮŏėĴňĺŇŏėĶŅŃľƢȮĝňĺŏėĴňȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 
 3,0ȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

ŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟŐĸŃİƗĔİĬĪńĔļŃĪŅĚŏėĴňĕńŘĬĽŌĚȮőħĵŏĜıŅŃŒĬĽŅĕŅĺŇĝŅľĸńĔ
ĶĺĴĩŉĚĴňĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅŀŊŗĬȮŏıŊŗŀĪŜŅŒľƟĚŅĬĺŇěńĵĴňėĺŅĴĬƞŅĽĬŒěȮĴňėĺŅĴĽĴĭŌĶĦƢŐĸŃĽĶƟŅĚėŋĦėƞŅŒĬ
įĸĚŅĬĺŇěńĵĴŅĔĕŉŘĬȮ 

ĬńĔĻŉĔļŅěŃĨƟŀĚĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮįƞŅĬĔŅĶĽŊŗŀĽŅĶ
ŏıŊŗŀĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŒľƟĔńĭįŌƟĲƤĚȮőħĵŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚȮ
ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĕƟŀĴŌĸĨƞŅĚȮŕȮĪňŗœħƟěŅĔĔŅĶėƟĬėĺƟŅľĶŊŀĔŅĶĪħĸŀĚȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴ
ĩŌĔĨƟŀĚŐĸŃŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňŀĵƞŅĚĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸȮĽŅĴŅĶĩŏĸŊŀĔŐĸŃŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏėĶŊŗŀĚĴŊŀ
ŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĚŅĬŒĬŐĨƞĸŃĽƞĺĬĕŀĚĚŅĬĺŇěńĵȮ 

ŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵĬńĔĻŉĔļŅĨƟŀĚıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶȮŐĸŃėĺĭėŋĴ
ĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴȮőħĵĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨŅĴĭĪĭŅĪ
ľĬƟŅĪňŗȮĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĔġĶŃŏĭňĵĭĕŀĚŀĚėƢĔĶȮěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮ
ŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
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ĬńĔĻŉĔļŅĽŅĴŅĶĩėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚĪňŗĩŌĔĨƟŀĚœħƟħƟĺĵĨĬŏŀĚȮŏıŇŗĴıŌĬėĺŅĴĶŌƟŒĬĪŅĚŏėĴň
ŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮĨƞŀĵŀħŏĮƦĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĺŇěńĵȮĬŀĔěŅĔĬňŘ
ĵńĚĽŅĴŅĶĩėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴœħƟ 
 3,1ȮȮĝƞĺĚŏĺĸŅȮȮȮȮȮȮȮȮȮȮȮȮ 

ŐĭĭȮ1.1  ĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĩŉĚȮĝńŘĬĮƖĪňŗȮ3ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ŐĭĭȮ2.1  ĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĩŉĚȮĝńŘĬĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2Ȯ 
ŐĭĭȮ2.2  ĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĩŉĚȮĝńŘĬĮƖĪňŗȮ5 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2Ȯ 

 3,2ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮ 
ŐĭĭȮ1.1ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'Ȯ48ȮľĬƞĺĵĔŇĨ 
ŐĭĭȮ2.1ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'Ȯ34 ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ2.2ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'Ȯ26 ľĬƞĺĵĔŇĨȮ 

 3,3ȮȮĔŅĶŏĨĶňĵĴĔŅĶ 
&/'ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮ 
&0'ȮĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅ 
&1'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅ 
&2'ȮĴňĨńĺŀĵƞŅĚĺŇĪĵŅĬŇıĬīƢŒľƟĻŉĔļŅ 

3,4ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
&/'ȮĬńĔĻŉĔļŅĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĔŜŅľĬħľńĺĕƟŀŐĸŃĕŀĭŏĕĨĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵĴňȮȮȮȮȮȮȮȮȮȮ

ėĦŃĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵŏĮƦĬėĦŃĔĶĶĴĔŅĶĽŀĭȮȮȮȮȮȮȮȮȮ 
&0'ȮĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬ-ĚŅĬĺŇěńĵȮěŅĔĔŅĶĶŅĵĚŅĬĕŀĚĬńĔĻŉĔļŅĨŅĴ

ĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮőħĵĴňėĦŃĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĳŅėĺŇĝŅ 
&1'ȮĬńĔĻŉĔļŅĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢőħĵĴňėĦŃĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵŏĮƦĬ

ėĦŃĔĶĶĴĔŅĶĽŀĭ 
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ľĴĺħĪňŗȮ4ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴŋƞĚıńĥĬŅĬńĔĻŉĔļŅĪńĔļŃėĺŅĴĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮőħĵŒĝƟ

ėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚŀĵƞŅĚĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸȮĽŅĴŅĶĩŀŀĔŐĭĭħŜŅŏĬŇĬĔŅĶŐĸŃėĺĭėŋĴĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮėŇħėƟĬȮĽĶƟŅĚĽĶĶėƢŀĚėƢėĺŅĴĶŌƟŐĸŃ
ĬĺńĨĔĶĶĴȮŐĸŃŐĔƟĮƤĠľŅĪŅĚŏėĴňĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶĪŜŅĺŇěńĵœħƟħƟĺĵĨĬŏŀĚȮĴňĪńĔļŃŒĬĔŅĶŏĸŊŀĔŐĸŃŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪŅĚŏėĴňĕńŘĬĽŌĚŏıŊŗŀĪŜŅĚŅĬĺŇěńĵœħƟȮľĸńĔĽŌĨĶœħƟŀŀĔŐĭĭĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļŏľĸƞŅĬňŘȮőħĵŒĝƟĔĸĵŋĪīƢ
ľĶŊŀĔŇěĔĶĶĴħńĚĨƞŀœĮĬňŘ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
1.ȮėŇħȮĺŇŏėĶŅŃľƢȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴň
ĕńŘĬĽŌĚŀĵƞŅĚĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸ  
 

1. ĔŜŅľĬħőěĪĵƢľĶŊŀĮƤĠľŅĪŅĚŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽĩŅĬĔŅĶĦƢ
őĸĔĮƤěěŋĭńĬȮŒľƟĬńĔĻŉĔļŅœĮėƟĬľŅĨŀĭŐĸŃĬŜŅĴŅŀĳŇĮĶŅĵőħĵŒĝƟ
ėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

2.ȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶŐĸŃėĺĭėŋĴ
ĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

1.ȮĔŜŅľĬħőėĶĚĔŅĶĺŇěńĵĪňŗĬŜŅėĺŅĴĶŌƟĪŅĚĪķļġňȮŐĸŃĔŅĶĮĢŇĭńĨŇ
œĮŒĝƟĽĶƟŅĚĽĶĶėƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴŒľĴƞ 

3. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĔńĭ
ĻŅĽĨĶƢŀŊŗĬȮŒĬĔŅĶėŇħėƟĬȮĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴȮŐĸŃŐĔƟĮƤĠľŅĪŅĚŏėĴňœħƟ 

1,ȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĪŜŅĺŇěńĵĪňŗĴňĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚŏėĴňœĮ 
ĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢŀŊŗĬȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
2. ěńħĔŇěĔĶĶĴŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňȮ 

4. ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪŅĚŏėĴňĕńŘĬĽŌĚŏıŊŗŀĪŜŅĚŅĬĺŇěńĵĪňŗĨĶĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃ
ľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕ 

1.ȮŒľƟĬńĔĻŉĔļŅœħƟŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĨƞŅĚȮŕȮĶĺĴĩŉĚĔŅĶ
ŏĶňĵĬĶŌƟŏĪėĬŇėŒĬħƟŅĬĨƞŅĚȮŕȮĪńŘĚŒĬĺŇĝŅŏĶňĵĬȮŐĸŃŒĬĚŅĬĺŇěńĵ 
2. ěńħĔŇěĔĶĶĴŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕ 
3. ĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵĪňŗĪŜŅĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃ
ľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕ 

5. ĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮĪńŘĚ
ĪŅĚħƟŅĬıŌħȮĲƤĚȮŀƞŅĬȮŐĸŃŏĕňĵĬȮŒĬĔŅĶ
ĩƞŅĵĪŀħŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴň 

1.ȮěńħŒľƟĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļȮŏĝƞĬȮĔŅĶ
ŒľƟĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮĶĺĴĪńŘĚĔŅĶŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĨƞŅĚĝŅĨŇ
ĴŅŒľƟĽńĴĴĬŅľĶŊŀĴŅĽŀĬŒĬĭŅĚĺŇĝŅ 
2. ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶİƗĔŏĕňĵĬĭĪėĺŅĴȮŐĸŃȮĶŅĵĚŅĬĔŅĶĺŇěńĵŏĮƦĬ
ĳŅļŅŀńĚĔķļ 
3. ĽĬńĭĽĬŋĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 
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0,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ
ĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 
ŐĸŃĮĶŃŏĴŇĬįĸ 

PLO1 ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃ
ĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚ 

&1'ȮĔŅĶĭĶĶĵŅĵ 
&2'ȮĔŅĶŀĳŇĮĶŅĵ 
&1'ȮĔŅĶĵĔĨńĺŀĵƞŅĚ-ĔĶĦňĻŉĔļŅ 
&2'ȮĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟėƟĬėĺƟŅ
ŐĸŃĬŜŅŏĽĬŀ 

&/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭȮ 
&0'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬȮľĶŊŀĔŅĶ
ĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ 

PLO2 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮőħĵ
ŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĔńĭĶŃħńĭ
įŌƟĲƤĚ 

&/'ȮĔŅĶŏĕňĵĬĶŅĵĚŅĬ-ĺŇĪĵŅĬŇıĬīƢ 
&0'ȮĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃŀĳŇĮĶŅĵ
ŒĬĝńŘĬŏĶňĵĬ 
&1'ȮĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅĺŇĝŅĔŅĶ 

&/'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬľĶŊŀĔŅĶ
ĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ 
&0'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĨńŘĚėŜŅĩŅĴĩŅĴ
ĬńĔĻŉĔļŅįŌƟŒľƟĽńĴĴĬŅŐĸŃįŌƟĲƤĚőħĵ
ĺńħěŅĔėĺŅĴŏĕƟŅŒěŒĬĔŅĶĨŀĭ
ėŜŅĩŅĴ 
&1'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĬŜŅŏĽĬŀ
ĽńĴĴĬŅ 

PLO3 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮ
őħĵŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňŀĵƞŅĚĴň
ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 

&/'ȮĔŅĶěńħŒľƟĴňĔŅĶĪŜŅĚŅĬĺŇěńĵ
ĺŇĪĵŅĬŇıĬīƢȮ 
&0'ȮĔŅĶİƗĔĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚ
ŏėĴňĽŌƞĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶĪŜŅĚŅĬ
ĺŇěńĵȮ 
&1'ȮĔŅĶĽŀĬŐĭĭĨńŘĚėŜŅĩŅĴŒľƟ
ĬńĔĻŉĔļŅœħƟĺŇŏėĶŅŃľƢőěĪĵƢȮėƟĬėĺƟŅ
ĕƟŀĴŌĸȮŐĸŃėŇħėŜŅĨŀĭőħĵŒĝƟ
ľĸńĔĔŅĶŐĸŃŏľĨŋįĸĪňŗŏľĴŅŃĽĴ 
&2'ȮĔŅĶĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅŀƞŅĬ
ĭĪŏĶňĵĬȮľĶŊŀĺŇŏėĶŅŃľƢĮƤĠľŅ
ĸƞĺĚľĬƟŅĔƞŀĬŏĕƟŅĝńŘĬŏĶňĵĬ 

&/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶěńħĪŜŅĕƟŀŏĽĬŀ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
&0'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶħŜŅŏĬŇĬ
ĚŅĬĺŇěńĵ 
&1'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĬŜŅŏĽĬŀ
įĸĔŅĶĺŇěńĵȮŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮ 
&2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĭƟŅĬȮŐĸŃ
ĕƟŀĽŀĭ 

PLO4 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ ŏėĶŊŗŀĚĴŊŀŐĸŃ
ŀŋĮĔĶĦƢĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

&1'ȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃŏėĶŊŗŀĚĴŊŀĺŇěńĵĪŅĚ
ŏėĴň 
&2'ȮİƗĔĪńĔļŃħƟĺĵĽĩŅĬĔŅĶĦƢěĶŇĚ
ŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

&/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮĢŇĭńĨŇȮ
ŐĽħĚĩŉĚėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶ
ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĪŅĚ
ŏėĴň 
&0'ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕȮŒĬĔŅĶĺŇěńĵȮŏĝƞĬȮ
ėĺŅĴĩŌĔĨƟŀĚŐĸŃėĺŅĴŐĴƞĬĵŜŅĕŀĚ
įĸĺŇŏėĶŅŃľƢ 

PLO5 ŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶȮ
ŐĸŃėĺĭėŋĴĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ŏľĴŅŃĽĴ 

&/'ȮĔŅĶĵĔĨńĺŀĵƞŅĚĔŅĶħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŒĬĶŌĮŐĭĭĨƞŅĚȮŕ 
&0'ȮİƗĔĔŅĶŀŀĔŐĭĭĔŅĶ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴőěĪĵƢĪňŗ
ĔŜŅľĬħŒľƟŐĸŃĨŅĴľńĺĕƟŀĺŇěńĵ 

(1) ĮĶŃŏĴŇĬěŅĔĶŌĮŐĭĭĔŅĶ
ŀŀĔŐĭĭĺŇīňĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
(2) ĮĶŃŏĴŇĬěŅĔĮĶŃĽŇĪīŇĳŅıĔŅĶ
ĪŜŅĚŅĬĺŇěńĵȮŐĸŃ/ľĶŊŀȮĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ
ĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 
ŐĸŃĮĶŃŏĴŇĬįĸ 

PLO6 ėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴň
ĕńŘĬĽŌĚĪňŗĩŌĔĨƟŀĚœħƟħƟĺĵĨĬŏŀĚ 

&/'ȮĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟėƟĬėĺƟŅ 
őħĵĬńĔĻŉĔļŅŐĨƞĸŃėĬĴňľńĺĕƟŀœĴƞ
ĞŘŜŅĔńĬ 
&0'ȮĔŅĶėƟĬėĺƟŅŏŀĔĽŅĶĮĶŃĔŀĭ
ĽńĴĴĬŅŐĸŃĚŅĬĺŇěńĵ 
(3) ĵĔĨńĺŀĵƞŅĚĸŜŅħńĭĕńŘĬĨŀĬĔŅĶ
ėƟĬėĺƟŅĕƟŀĴŌĸěŅĔŏĭŊŘŀĚĨƟĬěĬĩŉĚĕńŘĬ
ĽŌĚȮőħĵŐĽħĚŒľƟŏľŖĬĮĶŃőĵĝĬƢŐĸŃ
ĽŅĴŅĶĩĪŜŅœħƟœĴƞĵŅĔȮŏĽĶŇĴĽĶƟŅĚ
ŐĶĚŒěŒĬĔŅĶėƟĬėĺƟŅ 

(1) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗĴŀĭ 
ľĴŅĵıĶƟŀĴĨńŘĚėŜŅĩŅĴĩŉĚŐĬĺ
ĪŅĚĔŅĶœħƟĴŅĕŀĚĕƟŀĴŌĸŏıŊŗŀ
ĨĶĺěĽŀĭĔŅĶėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ 
(2) ĮĶŃŏĴŇĬěŅĔĔŅĶŏĸŊŀĔŒĝƟ
ģŅĬĕƟŀĴŌĸŐĸŃėĺŅĴŏĶŖĺŒĬĔŅĶėƟĬ
ĕƟŀĴŌĸ 

PLO7 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨŅĴĭĪĭŅĪ
ľĬƟŅĪňŗ 

&/'ȮĔŅĶİƗĔĮĶŃĽŅĬĚŅĬŒĬĔŅĶ
ŏĨĶňĵĴĔŅĶěńħĔŇěĔĶĶĴĨƞŅĚȮŕ 
&0'ȮĴŀĭľĴŅĵľĬƟŅĪňŗŒĬĔŅĶħŌŐĸ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĶƞĺĴĔńĭ
ĬńĔĻŉĔļŅėĬŀŊŗĬ 
&1'ȮĴŀĭľĴŅĵľĬƟŅĪňŗŒľƟħŌŐĸ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 

&/'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŜŅŏĶŖěĕŀĚ
ĔŅĶěńħĔŇěĔĶĶĴ 
&0'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĩŅĴ
ĬńĔĻŉĔļŅŐĸŃįŌƟĶƞĺĴĚŅĬ 
 

PLO8 ĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĞŊŗŀĽńĨĵƢȮ
ĴňĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀ
ľĬƟŅĪňŗȮĔġĶŃŏĭňĵĭĕŀĚŀĚėƢĔĶȮ
ěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

&/'ȮŀĭĶĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ĔŅĶĔĶŃĨŋƟĬŒľƟĴňĔŅĶĬŜŅœĮŒĝƟĮĢŇĭńĨŇ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŏĝƞĬȮĔŅĶ
ĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮ 
&0'ȮĵĔĨńĺŀĵƞŅĚėĺŅĴĮĶŃıķĨŇĪňŗħň
ŐĸŃœĴƞħňĕŀĚĬńĔŏėĴň  

&/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚŏĺĸŅĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬȮȮŐĸŃ
ĔŅĶĬńħľĴŅĵȮ 
&0'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗĶńĭ
ĴŀĭľĴŅĵȮȮ 
&1'ȮĨŇħĨŅĴėĺŅĴĮĶŃıķĨŇȮėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĔŅĶĪŜŅĚŅĬĺŇěńĵ 

PLO9 ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴň
ĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŏıŊŗŀŐĔƟĮƤĠľŅ
ŒĬĚŅĬĺŇěńĵľĶŊŀĳŅėŀŋĨĽŅľĔĶĶĴ 

&/'ȮĔŅĶĵĔĨńĺŀĵƞŅĚĔŅĶĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮ 
&0'ȮİƗĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮĔŅĶ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴőěĪĵƢĪňŗ
ĔŜŅľĬħŒľƟŐĸŃĨŅĴľńĺĕƟŀĺŇěńĵ
ĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕ 

(1) ĮĶŃŏĴŇĬěŅĔĶŌĮŐĭĭĔŅĶ
ŀŀĔŐĭĭĺŇīňĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
(2) ĮĶŃŏĴŇĬěŅĔĮĶŃĽŇĪīŇĳŅıĔŅĶ
ĪŜŅĚŅĬĺŇěńĵȮŐĸŃ/ľĶŊŀȮĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀ 

PLO10 ėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴȮľĶŊŀĨƞŀĵŀħŀĚėƢ
ėĺŅĴĶŌƟŏħŇĴœħƟŏıŊŗŀĨŀĭĽĬŀĚ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴ 

&/'ȮŏĶňĵĬĶŌƟĔŅĶėŇħėƟĬŐĸŃ
ĽĶƟŅĚĽĶĶėƢěŅĔįĸĚŅĬĺŇěńĵĕŀĚĬńĔ
ŏėĴňĶŃħńĭőĸĔȮ 
&0'ȮĽƞĚŏĽĶŇĴĔŅĶėŇħėƟĬŐĸŃ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮľĶŊŀĨƞŀĵŀħ
ŀĚėƢėĺŅĴĶŌƟŏħŇĴ 

(1) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĔŅĶ
ĬŜŅŏĽĬŀȮėĺŅĴŏĕƟŅŒěŒĬŐĬĺėŇħ
ĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮ 
(2) ĮĶŃŏĴŇĬěŅĔĬĺńĨĔĶĶĴľĶŊŀ
įĸĚŅĬĺŇěńĵȮ 
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&TQF' 

ȮȮȮȮȮȮ     ȮįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭȮȮȮ 
ȮȮȮȮȮȮȮ         ȮȮĴŅĨĶģŅĬėŋĦĺŋĥŇȮ 

          &TQF'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħ 
ľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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

PLO1 ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴň
ĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ     P P P  P  P 

 
   

 
P   

PLO2 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮőħĵŒĝƟ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

     P      
 

   
 

 P  

PLO3 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮőħĵŒĝƟ
ėĺŅĴĶŌƟĪŅĚŏėĴňŀĵƞŅĚĴňľĸńĔĔŅĶŐĸŃŏľĨŋįĸ     P   P P P      

 
P   

PLO4 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňĕńŘĬĽŌĚœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 

      P   P P 
 

   
 
P  P 

PLO5 ŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶȮŐĸŃėĺĭėŋĴ
ĚŅĬĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı
ŐĸŃŏľĴŅŃĽĴ 

    P P   P P  P P   
 

   

PLO6 ėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚĪňŗ
ĩŌĔĨƟŀĚœħƟħƟĺĵĨĬŏŀĚ   P  P  P P   P P  P  

 
  P 
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ȮȮȮȮȮȮ     ȮįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭȮȮȮ 
ȮȮȮȮȮȮȮ         ȮȮĴŅĨĶģŅĬėŋĦĺŋĥŇȮ 

          &TQF'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħ 
ľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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

PLO7 ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĨŅĴĭĪĭŅĪľĬƟŅĪňŗ 

 P  P        
 
P P P P  P  

PLO8 ĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭ
ĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĔġĶŃŏĭňĵĭĕŀĚ
ŀĚėƢĔĶȮěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

P P P         

 

 P P 

 

   

PLO9ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭ
ĻŅĽĨĶƢŀŊŗĬŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĺŇěńĵľĶŊŀ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

    P  P P   P P    
 

  P 

PLO10ȮėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ
ľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟŏıŊŗŀ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴ 

    P  P     P    

 

   

 
ȮȮȮȮȮľĴŅĵŏľĨŋȮ8ȮȮĶŃĭŋĽńĠĸńĔļĦƢȮȮPȮŒĬĝƞŀĚĪňŗįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĽńĴıńĬīƢĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&TQF' 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 /, ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /,/ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
 ȮȮȮȮȮ /,0ȮĴňĶŃŏĭňĵĭĺŇĬńĵ 
 ȮȮȮȮȮ /,1ȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
  /,2ȮĴňěŇĨĽŅīŅĶĦŃ 
 0, ħƟŅĬėĺŅĴĶŌƟ 

ȮȮȮȮȮȮ0,/ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĕńŘĬĽŌĚŒĬŏėĴň 
 ȮȮȮȮȮ 0,0ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟȮĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
 ȮȮȮȮȮ 0,1ȮĴňėĺŅĴĶŌƟĪňŗĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏėĴňŒľĴƞȮŕ 
  2.4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕ 
ȮȮȮȮȮ 1, ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1,/ȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňŏľĨŋįĸĨŅĴľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
 ȮȮȮȮȮȮ 1,0ȮĽŅĴŅĶĩŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĚŅĬĺŇěńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  3.3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚŏėĴňĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 

ȮȮȮȮȮȮ1,4ȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĬŜŅœĮĽŌƞĔŅĶŀŀĔŐĭĭėŇħėƟĬĚŅĬĺŇěńĵŏıŊŗŀĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 2, ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2,/ȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
 ȮȮȮȮȮȮ 2,0ȮĴňėĺŅĴėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
 ȮȮȮȮȮ 2,1ȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶ 
  4.4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 3, ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

3,/ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĝŇĚĽĩŇĨŇŒĬĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸȮŐĔƟĮƤĠľŅȮ
ŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3,0ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃŀńĚĔķļŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3,1ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚ 
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513 705 ėĺŅĴĮĸŀħĳńĵŐĸŃ
ěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵ 

 ̧   ̧   ̧    ̧   

513 706ȮĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ  ̧   ̧    ̧     
513 707ȮŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬŏėĴň 

  ̧   ̧   ̧     

513 711ȮŏėĴňŀĬŇĬĪĶňĵƢȮ1  ̧   ̧  ̧     ̧   

513Ȯ712 ŏėĴňŀĬŇĬĪĶňĵƢȮ2  ̧  ̧  ̧   ̧  ̧  ̧    
513 713 ĔŅĶĨĶĺěĽŀĭ
ĸńĔļĦŃĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮȮȮȮȮ 

   ̧  ̧  ̧      

513 714 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮ 
ĺŇĺŇīıńĬīƢ 

 ̧   ̧   ̧      

513 715 ĺńĽħŋĬŅőĬŀĬŇĬĪĶňĵƢ  ̧   ̧    ̧     
513 716 ŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸ-
ĸŇĔ 

 ̧   ̧   ̧      

513 717 ěĸĬĻŅĽĨĶƢŐĸŃĔĸœĔ
ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬŏėĴňŀĬŇĬ- 
ĪĶňĵƢ 

 ̧   ̧   ̧
     

513 718 ĺńĽħŋįĽĴĝňĺŀĬŇĬĪĶňĵƢ  ̧   ̧   ̧      

513 721 ŀŋĦľıĸĻŅĽĨĶƢŏėĴň  ̧   ̧  ̧   ̧   ̧   

513 722ȮěĸĬĻŅĽĨĶƢŏėĴň  ̧  ̧  ̧  ̧  ̧  ̧   ̧   

513 723 ŏėĴňėĺŀĬĨńĴ  ̧   ̧    ̧  ̧    

513 724 ŏėĴňœĲĲƚŅĽŜŅľĶńĭ
ŏėĴňĲƕĽŇĔńĸ 

 ̧  ̧  ̧    ̧  ̧    

3/1Ȯ503ȮŏėĴňĲƕĽŇĔńĸĕńŘĬĽŌĚĕŀĚ
ĽŅĶőĴŏĸĔŋĸŒľĠƞȮȮȮȮȮ 

 ̧      ̧     

3/1Ȯ504ȮĬŅőĬőĲőĨĬŇĔĽƢ  ̧          
3/1Ȯ505ȮŏėĴňėŜŅĬĺĦ  ̧   ̧        
513 731ȮĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīň 
ĽŏĮĔőĪĶŏĴĨĶňȮ1 

 ̧   ̧        

513 732 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīň 
ĽŏĮĔőĪĶŏĴĨĶň 2 

 ̧   ̧        

513 733 ĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīň
ŏėĴňœĲĲƚŅ 

 ̧   ̧        
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513 734ȮĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīň
őėĶĴŅőĪĔĶŅĲƖ 

 ̧  ̧  ̧    ̧  ̧    

513 735ȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢ
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀȮ1 

 ̧   ̧  ̧  ̧  ̧   ̧   

513 736 ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢ
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀ 2 

 ̧   ̧  ̧  ̧  ̧   ̧   

513 737 ĔŅĶĮĶŃĔńĬėŋĦĳŅı
ŒĬŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 ̧   ̧        

513 738 ĬŅőĬŏĪėőĬőĸĵňĕńŘĬ
ĽŌĚĽŜŅľĶńĭŏėĴňĺŇŏėĶŅŃľƢ 

 ̧   ̧    ̧     

513 741 ĝňĺŏėĴňȮ1  ̧   ̧    ̧   ̧   

513 742 ĝňĺŏėĴň 2  ̧  ̧  ̧  ̧   ̧  ̧  ̧   
513 743 ŏĪėĬŇėŒĬĔŅĶĺŇěńĵ
ĪŅĚĝňĺŏėĴň 

 ̧   ̧  ̧  ̧  ̧  ̧  ̧   

513 744 ĝňĺŏėĴňĲƕĽŇĔńĸ  ̧   ̧    ̧   ̧   
513 745 ŏĪėőĬőĸĵňħňŏŀŖĬŏŀ
ĽŅĵįĽĴ 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   

513 746 ĝňĺŏėĴňĕŀĚŏĴĴŏĭĶĬ  ̧   ̧    ̧  ̧  ̧   
513 747 ĝňĺŏėĴňĕŀĚıŊĝ   ̧   ̧    ̧  ̧  ̧   
513 748 ĝňĺŏėĴňĕŀĚ
őĳĝĬŅĔŅĶ 

 ̧  ̧  ̧    ̧  ̧  ̧   

513 749 ŏĪėőĬőĸĵňĕŀĚ
ŏŀĬœĞĴƢ  

 ̧  ̧  ̧  ̧   ̧  ̧  ̧   

513 750 ĔŅĶěńħĔŅĶĽŅĶŏėĴň
ŀńĬĨĶŅĵ 

   ̧      ̧   

513 751 ŏėĴňŀŇĬĪĶňĵƢĲƕĽŇĔńĸĕńŘĬ
ĽŌĚ 

 ̧  ̧  ̧    ̧  ̧  ̧   

513 752 ĽŏĮĔőĪĶĽőĔĮƖĕńŘĬĽŌĚ
ŒĬŏėĴňŀŇĬĪĶňĵƢ 

 ̧   ̧  ̧   ̧     

513 753 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚȮ1 

 ̧   ̧   ̧  ̧     

513 754ȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 2 

 ̧   ̧   ̧  ̧     

513 755ȮŏėĴňŏŁĪŏĪŀőĶ 
œĞėĸŇĔ 

 ̧   ̧        

513 756ȮŏėĴňįĸŇĨĳńĦĤƢ
īĶĶĴĝŅĨŇ 

 ̧   ̧  ̧       
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513 757 ĔŅĶĮĶŃĵŋĔĨƢőĸľŃ
ĪĶŅĬĞŇĝńĬŒĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢ 

 ̧   ̧        

513 758ȮĔŅĶĽńĚŏėĶŅŃľƢĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢŐĭĭŀĽĴĴŅĨĶ 

 ̧   ̧        

513 801 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1 

 ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  

513 802 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ2 

 ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  

513 803 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

513 804 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 4 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏėĴň 

  ̧  ̧   ̧  ̧   ̧   

513 806ȮĔŅĶĻŉĔļŅėƟĬėĺƟŅ
ħƟĺĵĨĬŏŀĚĪŅĚŏėĴň 

   ̧    ̧     

513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ   ̧  ̧    ̧  ̧  ̧  ̧  

513 808 ĬĺńĨĔĶĶĴŏėĴň  ̧  ̧   ̧  ̧    ̧   ̧
513 811ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňŀĬŇĬĪĶňĵƢ 1 

 ̧   ̧        

513 812ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňŀĬŇĬĪĶňĵƢȮ2 

 ̧   ̧        

513 813 ŏĪėĬŇėĕńŘĬĽŌĚěŅĔŐĽĚ
ĞŇĬőėĶĨĶŀĬĽŜŅľĶńĭĔŅĶ
ĨĶĺěĽŀĭĸńĔļĦŃ 

 ̧   ̧        

513 821ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĲƕĽŇĔńĸ 1 

 ̧   ̧        

513 822 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĲƕĽŇĔńĸ 2 

 ̧   ̧        

513 823 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĲƕĽŇĔńĸ 3 

 ̧   ̧        

513 824 ĔŅĶĨĶĺěĽŀĭ
ĸńĔļĦŃĕŀĚıŀĸŇŏĴŀĶƢȮȮ 

 ̧   ̧     ̧    

513 825 ŏėĴňœĲĲƚŅĕńŘĬĽŌĚ
ĽŜŅľĶńĭŏėĴňĲƕĽŇĔńĸ 

 ̧      ̧     

513 826 ŐĭĭěŜŅĸŀĚőĴŏĸĔŋĸȮȮ  ̧  ̧  ̧        
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513 827 ŏėĴňŏĝŇĚĽňŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 

 ̧  ̧     ̧     

513 831ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĺŇŏėĶŅŃľƢȮ1  

 ̧   ̧        

513 832ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĺŇŏėĶŅŃľƢȮ2 

 ̧   ̧        

513 833ȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňĺŇŏėĶŅŃľƢȮ3 

 ̧   ̧        

513 834 ŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ
ŏĝŇĚĝňĺĳŅı 

 ̧   ̧        

513 835 ĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĵĳŅıŐĸŃŏėĴňĬŘŜŅ 

 ̧   ̧        

513 841 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ĝňĺŏėĴňȮ1 

 ̧   ̧        

513 842 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ĝňĺŏėĴňȮ2  

 ̧   ̧        

513 843 ĽĶňĶĺŇĪĵŅĶŃħńĭ
őĴŏĸĔŋĸ 

 ̧   ̧        

513 844 ĔŅĶĽŊŗŀĽŅĶŏĝŇĚĝňĺŏėĴň  ̧   ̧        
513Ȯ845ȮĝňĺŏėĴňŐĸŃĝňĺĺŇĪĵŅ
ĶŃħńĭőĴŏĸĔŋĸĕŀĚıŊĝ 

 ̧   ̧        

513Ȯ846 ľĸńĔĔŅĶĪŅĚĝňĺŏėĴň
ĕŀĚőĳĝĬŅĔŅĶŒĬĴĬŋļĵƢ 

 ̧   ̧        

513 847 ĝňĺŏėĴňĕŀĚőĮĶĨňĬ
ŐĸŃŏŀĬœĞĴƢ 

 ̧   ̧        

513 848 ĝňĺŏėĴňĕŀĚĽŅĶ
ıńĬīŋĔĶĶĴ 

 ̧   ̧        

513 850 ŏėĴňĝňĺŀŇĬĪĶňĵƢ   ̧   ̧        
513 851 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢ 1  

 ̧   ̧        

513 852 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢȮ2 

 ̧   ̧        

513 853 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢȮ3 

 ̧   ̧        

513 854 ĔĸœĔĮĢŇĔŇĶŇĵŅŏėĴň
ŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 

 ̧   ̧        

513 855 ŏėĴňŏĝŇĚĔŅĶŐıĪĵƢ  ̧   ̧        
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513 856 ĮĢŇĔŇĶŇĵŅĔŅĶ
ĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 1 

 ̧   ̧        

513 857 ĮĢŇĔŇĶŇĵŅĔŅĶ
ĽńĚŏėĶŅŃľƢĽĴńĵŒľĴƞ 2 

 ̧   ̧        

513 861 ėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭ- 
ĔŅĶĕńĭŏėĸŊŗŀĬěŅĔĬĺńĨĔĶĶĴ
ĪŅĚŏėĴň 

  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧

513 862 ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚĕńŘĬ
ĽŌĚ 

 ̧   ̧  ̧  ̧  ̧   ̧  ̧  ̧

513 891 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

513 892 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
513 893ȮĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 

ľĴŅĵŏľĨŋȮ8ȮĶŃĭŋĽńĠĸńĔļĦƢȮȮŴ̧ŵȮľĴŅĵĩŉĚȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬįĸĺƞŅįŌƟŏĶňĵĬĭĶĶĸŋĨŅĴ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮŐĸŃĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĨŅĴĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs 8ȮProgramȮLearning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs 8ȮProgram+Level Learning Outcomes 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 6 PLO 9 PLO 10 

ŐĭĭȮ1.1            
ĝńŘĬĮƖĪňŗȮ/            
513 801 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1 

1*(0-2-1) Ap,An Ap Ap,An Ap,An  E,At At At E  

513 802 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ2 

1*(0-2-1) Ap,An Ap Ap,An Ap,An  E,At At At E  

ĝńŘĬĮƖĪňŗȮ2            
513 803 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 804 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ4 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4)  Ap Ap,An   E,At At At E,C  
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) Ap,An Ap  Ap,An E,C   At  E,C 
513 891 ĺŇĪĵŅĬŇıĬīƢ 24 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 
ĝńŘĬĮƖĪňŗȮ3            
513 891 ĺŇĪĵŅĬŇıĬīƢ 24 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 
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ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs 8ȮProgram+Level Learning Outcomes 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 6 PLO 9 PLO 10 

ŐĭĭȮ2.1            
ĝńŘĬĮƖĪňŗȮ/            
513 801 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1 

1*(0-2-1) Ap,An Ap Ap,An Ap,An  E,At At At E  

513 803 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 2(2-0-4)  Ap Ap,An  E,C E,At  At   
ĝńŘĬĮƖĪňŗȮ2            
513 804 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ4 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4)  Ap Ap,An   E,At At At E,C  
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) Ap,An Ap  Ap,An E,C   At  E,C 
513 892 ĺŇĪĵŅĬŇıĬīƢ 12 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 
ĝńŘĬĮƖĪňŗȮ3            
513 892 ĺŇĪĵŅĬŇıĬīƢ 24 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 

            
ŐĭĭȮ2.2            
ĝńŘĬĮƖĪňŗȮ/            
3/1Ȯ5.3ȮėĺŅĴĮĸŀħĳńĵŐĸŃ
ěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮ 

/(1-0-2) Ap,An  An  E,C   At   

513 805 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 2(2-0-4)  Ap Ap,An  E,C E,At  At   
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ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs 8ȮProgram+Level Learning Outcomes 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 6 PLO 9 PLO 10 

ĝńŘĬĮƖĪňŗȮ0            
513 801 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ1 

1*(0-2-1) Ap,An Ap Ap,An Ap,An  E,At At At E  

513 802 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ2 

1*(0-2-1) Ap,An Ap Ap,An Ap,An  E,At At At E  

513 807 ŏėĴňŏĝŇĚŀŋĨĽŅľĔĶĶĴ 2*(2-0-4)  Ap Ap,An   E,At At At E,C  
513 808 ĬĺńĨĔĶĶĴŏėĴň 2*(2-0-4) Ap,An Ap  Ap,An E,C   At  E,C 
ĝńŘĬĮƖĪňŗȮ3            
513 803 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ3 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 804 ĽńĴĴĬŅĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ4 

1*(0-2-1) Ap,An Ap Ap,An Ap,An E,C E,At At At E  

513 893 ĺŇĪĵŅĬŇıĬīƢ /0 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 
ĝńŘĬĮƖĪňŗȮ4            
513 893 ĺŇĪĵŅĬŇıĬīƢ 20 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 
ĝńŘĬĮƖĪňŗȮ5            
513 893 ĺŇĪĵŅĬŇıĬīƢ 18 Ap,An Ap Ap,An Ap,An,S E,C,S E,At At At E,C E,C 

 
ľĴŅĵŏľĨŋȮ(ȮȮľĴŅĵĩŉĚȮȮĶŃĭŋĶŅĵĺŇĝŅŏĶňĵĚĨŅĴĝńŘĬĮƖȮĨŅĴĶŃħńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚȮBloomŲs Taxonomy &Revised'ȮőħĵĶŃĭŋĽńĠĸńĔļĦƢħńĚĬňŘȮŒĬĨŅĶŅĚĝƞŀĚȮPLOs 
 RememberingȮ ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴRŵ Understanding  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴUŵȮ Applying ŐĪĬħƟĺĵĽńĠĸńĔļĦƢ ŴApŵȮ 
 Analyzing    ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴAnŵ  EvaluatingȮ ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴEŵȮ Creating ŐĪĬħƟĺĵĽńĠĸńĔļĦƢ ŴCŵ 
ĽŜŅľĶńĭȮPsychomotor Domain &Skills'ȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴSŵȮ Affective Domain &Attitude'ȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAtŵȮȮȮ  
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ĨŅĶŅĚĕƟŀĴŌĸėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
 
ŐĭĭȮ1.1 
ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŒěȮėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŀĳŇĮĶŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚ
ĪňŗĴňŒĬĭĪėĺŅĴĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĸŊŀĔŒĬĽŅĕŅĕŀĚĬńĔĻŉĔļŅœħƟȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚ
ŀƟŅĚŀŇĚĨƞŅĚȮŕȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀŒľƟĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĴŅĔĵŇŗĚĕŉŘĬȮĽŅĴŅĶĩĬŜŅŏĽĬŀŏĮƦĬ
ĳŅļŅŀńĚĔķļĶĺĴĩŉĚŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĬŜŅŏĽĬŀŒľƟŏĕƟŅŒěœħƟĚƞŅĵȮĽŅĴŅĶĩĬŜŅŏĽĬŀ
ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĭĪėĺŅĴĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭĺŇīňĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĸńĔļĦŃĪňŗėĸƟŅĵĔńĬ
œħƟȮĽŅĴŅĶĩŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĚŅĬĺŇĝŅĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃĴňĪńĔļŃŒĬĔŅĶŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅĪńŘĚŒĬģŅĬŃįŌƟıŌħȮįŌƟĲƤĚȮĶĺĴĩŉĚĭĪĭŅĪĕŀĚıŇīňĔĶȮĽŅĴŅĶĩ
ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔĭĪėĺŅĴĺŇěńĵĶƞĺĴĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬœħƟ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒľƟĽńĴĴĬŅĪňŗŐĽħĚĩŉĚŀĚėƢėĺŅĴĶŌƟŒĬĶŃħńĭĕńŘĬĽŌĚĴŅĔĕŉŘĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĚŅĬĺŇěńĵȮĽŅĴŅĶĩĭĶĶĵŅĵőħĵŒĝƟĳŅļŅŀńĚĔķļĪňŗĴňėĺŅĴĝŜŅĬŅĠĴŅĔĕŉŘĬȮĽŅĴŅĶĩŒľƟĽńĴĴĬŅőėĶĚĶƞŅĚ
ĺŇěńĵȮőħĵĬŜŅŏĽĬŀŐĬĺėŇħŒĬĔŅĶıńĥĬŅľĶŊŀŐĔƟĮƤĠľŅĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ őħĵŒĝƟ
ėĺŅĴĶŌƟŒĬĔŅĶȮĞńĔĩŅĴĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢőěĪĵƢĮƤĠľŅěŅĔĔŅĶĻŉĔļŅħŌĚŅĬĪňŗőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀ
ľĬƞĺĵĚŅĬĺŇěńĵœħƟȮĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĨƞŅĚȮŕȮĴŅėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ
ĔŅĶĻŉĔļŅħŌĚŅĬȮĽŅĴŅĶĩŒĝƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚĮĶŃĔŀĭŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĔŅĶ
ĬŜŅŏĽĬŀľĸńĔĔŅĶŒĬĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚŒĬĪŜŅĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅœħƟȮĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮŐĸŃĪŜŅĨŅĴĔġĶŃŏĭňĵĭĪňŗĺŅĚœĺƟŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĔŅĶĺńħ
ėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 

3 ĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮœħƟįĸĸńıīƢĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĪňŗŏĝŊŗŀĩŊŀœħƟȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬőėĶĚĶƞŅĚ
ĺŇěńĵȮ(proposal) ŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĮĔĮƚŀĚĺŇĪĵŅĬŇıĬīƢœħƟȮ(Defense) 

ŐĭĭȮ2.1 
1 ĬńĔĻŉĔļŅœħƟĶńĭėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬŀĵƞŅĚėĶĭĩƟĺĬȮĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏıŊŗŀ
ĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟȮĽŅĴŅĶĩŏĕƟŅŒěȮėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŀĳŇĮĶŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚ
ŏėĴňĕńŘĬĽŌĚĪňŗĴňŒĬĭĪėĺŅĴĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĸŊŀĔŒĬĽŅĕŅĕŀĚĬńĔĻŉĔļŅœħƟȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸ
ěŅĔŐľĸƞĚŀƟŅĚŀŇĚĨƞŅĚȮŕȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀŒľƟĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĴŅĔĵŇŗĚĕŉŘĬȮĽŅĴŅĶĩĬŜŅŏĽĬŀ
ŏĮƦĬĳŅļŅŀńĚĔķļĶĺĴĩŉĚŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĬŜŅŏĽĬŀŒľƟŏĕƟŅŒěœħƟĚƞŅĵȮĽŅĴŅĶĩĬŜŅŏĽĬŀ
ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĭĪėĺŅĴĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭĺŇīňĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĸńĔļĦŃĪňŗėĸƟŅĵĔńĬ
œħƟȮĽŅĴŅĶĩŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĚŅĬĺŇĝŅĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴĨŅĴěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃĴňĪńĔļŃŒĬĔŅĶŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅĪńŘĚŒĬģŅĬŃįŌƟıŌħȮįŌƟĲƤĚȮĶĺĴĩŉĚĭĪĭŅĪĕŀĚıŇīňĔĶȮ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔĭĪėĺŅĴĺŇěńĵĶƞĺĴĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬœħƟ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒľƟĽńĴĴĬŅĪňŗŐĽħĚĩŉĚŀĚėƢėĺŅĴĶŌƟŒĬĶŃħńĭĕńŘĬĽŌĚĴŅĔĕŉŘĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĚŅĬĺŇěńĵȮĽŅĴŅĶĩĭĶĶĵŅĵőħĵŒĝƟĳŅļŅŀńĚĔķļĪňŗĴňėĺŅĴĝŜŅĬŅĠĴŅĔĕŉŘĬȮĽŅĴŅĶĩŒľƟĽńĴĴĬŅőėĶĚĶƞŅĚ
ĺŇěńĵȮőħĵĬŜŅŏĽĬŀŐĬĺėŇħŒĬĔŅĶıńĥĬŅľĶŊŀŐĔƟĮƤĠľŅĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮĽŅĴŅĶĩŒĝƟ
ėĺŅĴĶŌƟȮĞńĔĩŅĴĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢőěĪĵƢĮƤĠľŅěŅĔĔŅĶĻŉĔļŅħŌĚŅĬĪňŗőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀľĬƞĺĵ
ĚŅĬĺŇěńĵœħƟȮĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĨƞŅĚȮŕȮĴŅėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ 
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ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
 ĔŅĶĻŉĔļŅħŌĚŅĬȮŒĝƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚĮĶŃĔŀĭŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĔŅĶĬŜŅŏĽĬŀ
ľĸńĔĔŅĶŒĬĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚŒĬĪŜŅĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœħƟȮ
ĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃ
ĪŜŅĨŅĴĔġĶŃŏĭňĵĭĪňŗĺŅĚœĺƟŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĔŅĶĺńħėŋĦĽĴĭńĨŇȮ
&Qualifying Examination' 

3 ĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮœħƟįĸĸńıīƢĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĪňŗŏĝŊŗŀĩŊŀœħƟȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬőėĶĚĶƞŅĚ
ĺŇěńĵȮ(proposal) ŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĮĔĮƚŀĚĺŇĪĵŅĬŇıĬīƢœħƟȮ(Defense) 

ŐĭĭȮ2.2 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵŐĸŃěĶĶĵŅĭĶĶĦĽŜŅľĶńĭĚŅĬĺŇěńĵ
ĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚŏėĴňľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩěńħĶŃĭĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĽŅĶŏėĴňŐĸŃ
ŏĸŊŀĔĺŇīňĔŅĶěńħĔŅĶĽŅĶŏėĴňŀĵƞŅĚĮĸŀħĳńĵȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬŀĵƞŅĚ
ėĶĭĩƟĺĬȮĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏıŊŗŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬŀĵƞŅĚėĶĭĩƟĺĬȮĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸ
ŏıŇŗĴŏĨŇĴŏıŊŗŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŏħŇĴœħƟȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŀĳŇĮĶŅĵľĸńĔĔŅĶŐĸŃĪķļġň
ĪŅĚŏėĴňĕńŘĬĽŌĚĪňŗĴňŒĬĭĪėĺŅĴĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĸŊŀĔŒĬĽŅĕŅĕŀĚĬńĔĻŉĔļŅœħƟȮĽŅĴŅĶĩĽŊĭėƟĬ
ĕƟŀĴŌĸěŅĔŐľĸƞĚŀƟŅĚŀŇĚĨƞŅĚȮŕȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀŒľƟĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĴŅĔĵŇŗĚĕŉŘĬȮĽŅĴŅĶĩ
ĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļĶĺĴĩŉĚŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĬŜŅŏĽĬŀŒľƟŏĕƟŅŒěœħƟĚƞŅĵȮĽŅĴŅĶĩ
ĬŜŅŏĽĬŀĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĭĪėĺŅĴĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭĺŇīňĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬĸńĔļĦŃĪňŗ
ėĸƟŅĵĔńĬœħƟȮŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĚŅĬĺŇĝŅĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴĨŅĴěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃĴňĪńĔļŃŒĬĔŅĶŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅĪńŘĚŒĬģŅĬŃįŌƟıŌħȮįŌƟĲƤĚȮĶĺĴĩŉĚĭĪĭŅĪĕŀĚıŇīňĔĶȮ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔĭĪėĺŅĴĺŇěńĵĶƞĺĴĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬœħƟȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟȮĞńĔĩŅĴ
ĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢőěĪĵƢĮƤĠľŅěŅĔĔŅĶĻŉĔļŅħŌĚŅĬĪňŗőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀľĬƞĺĵĚŅĬĺŇěńĵœħƟȮ
ĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĨƞŅĚȮŕȮĴŅėŇħėƟĬŐĸŃĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĔŅĶĻŉĔļŅħŌĚŅĬȮ
ŒĝƟľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚŏėĴňĕńŘĬĽŌĚĮĶŃĔŀĭŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĔŅĶĬŜŅŏĽĬŀľĸńĔĔŅĶŒĬĔŅĶ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚŒĬĪŜŅĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœħƟȮĽŅĴŅĶĩĪŜŅĚŅĬ
ĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĪŜŅĨŅĴ
ĔġĶŃŏĭňĵĭĪňŗĺŅĚœĺƟŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

3 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒľƟĽńĴĴĬŅĪňŗŐĽħĚĩŉĚŀĚėƢėĺŅĴĶŌƟŒĬĶŃħńĭĕńŘĬĽŌĚĴŅĔĕŉŘĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĚŅĬĺŇěńĵȮĽŅĴŅĶĩĭĶĶĵŅĵőħĵŒĝƟĳŅļŅŀńĚĔķļĪňŗĴňėĺŅĴĝŜŅĬŅĠĴŅĔĕŉŘĬȮĽŅĴŅĶĩŒľƟĽńĴĴĬŅőėĶĚĶƞŅĚ
ĺŇěńĵȮőħĵĬŜŅŏĽĬŀŐĬĺėŇħŒĬĔŅĶıńĥĬŅľĶŊŀŐĔƟĮƤĠľŅĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮĽŅĴŅĶĩ
ħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĔŅĶĺńħėŋĦĽĴĭńĨŇȮ&Qualifying 
Examination' 

4 ĬńĔĻŉĔļŅħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĬńĔĻŉĔļŅĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇěńĵȮ
(proposal) 

5 ĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮœħƟįĸĸńıīƢĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĪňŗŏĝŊŗŀĩŊŀœħƟȮĽŅĴŅĶĩĽŀĭįƞŅĬĮĔĮƚŀĚĺŇĪĵŅĬŇıĬīƢ
œħƟȮ(Defense)ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŀĭįƞŅĬĮĔĮƚŀĚĺŇĪĵŅĬŇıĬīƢœħƟȮ(Defense) 
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ľĴĺħĪňŗȮ5ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2561Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 

2.ȮĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
ĬńĔĻŉĔļŅěŃĩŌĔĮĶŃŏĴŇĬįĸĨŅĴĔŜŅľĬħįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮ(CLOs)ȮőħĵœħƟĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢ

įŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬįŌƟŀŀĔŐĭĭĺŇīňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒľƟĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟȮ ŏĝƞĬȮ
ĔŅĶĽŀĭĕƟŀŏĕňĵĬȮĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮĔŅĶĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬȮĔŅĶĽƞĚĶŅĵĚŅĬȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ŐĨƞĸŃĶŅĵĺŇĝŅěŃŐěĔŏŀĔĽŅĶȮcourse outline ĝňŘŐěĚĺŇīňĔŅĶŐĸŃŏĔĦĤƢĔŅĶĺńħĮĶŃŏĴŇĬįĸĕŀĚĶŅĵĺŇĝŅĬńŘĬȮŕ 

1,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
1,1ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĔŜŅľĬħŒľƟĴňĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĮĶŃĔńĬ

ėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
(1) ĔŅĶĪĺĬĽŀĭĶŃħńĭĶŅĵĺŇĝŅȮĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĺńħįĸĔŅĶĻŉĔļŅĨŅĴĸńĔļĦŃŏĜıŅŃĕŀĚĶŅĵĺŇĝŅȮőħĵ

ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĪĺĬĽŀĭȮĪŜŅĔŅĶĪĺĬĽŀĭĬńĔĻŉĔļŅŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ35 ĕŀĚĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬħńĚĔĸƞŅĺœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀœĮ 

(2) ĔŅĶĪĺĬĽŀĭĔŅĶĪŜŅĚŅĬĺŇěńĵȮ ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĪŜŅĚŅĬĺŇěńĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ
őħĵĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĩŅĴȮėĺŅĴŏĕƟŅŒěŒĬĔŅĶĪŜŅĺŇěńĵȮĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭĔŅĶĪŜŅĚŅĬĺŇěńĵȮėĺŅĴĽŅĴŅĶĩĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŐĔƟĮƤĠľŅĚŅĬĺŇěńĵěŅĔĔĶĦňĻŉĔļŅȮŏĮƦĬĨƟĬ 

(3) ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĽĩŅĭńĬ 
ĔŅĶĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 

1,2ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮ 
ĴňĔŅĶĨŇħĨŅĴĽńĴķĪīŇįĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟ

ĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚ
ľĸńĔĽŌĨĶȮȮőħĵŀŅěħŜŅŏĬŇĬĔŅĶœħƟħńĚĬňŘ 

(1) ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬħƟŅĬĶŃĵŃŏĺĸŅŒĬ
ĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮȮėĺŅĴĽŅĴŅĶĩȮȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 

(2) ĔŅĶĽŜŅĶĺěėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴ
ıŉĚıŀŒěĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮŒĬĝƞĺĚĶŃĵŃŏĺĸŅĨƞŅĚȮŕȮŏĝƞĬȮĮƖĪňŗȮ1Ȯ
ĮƖĪňŗȮ3ȮŏĮƦĬĨƟĬ 

(3) ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮŐĸŃ-ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
(4) ĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮ

ĶĺĴĪńŘĚĽŅĕŅŀŊŗĬ ŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀ
ĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ 

(5) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴıĶƟŀĴĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚ
ĬńĔĻŉĔļŅȮ 
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(6) įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŏĝƞĬȮěŜŅĬĺĬįĸĚŅĬĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬĽŇĪīŇĭńĨĶȮ
ěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴŐĸŃĺŇĝŅĝňıȮőħĵıŇěŅĶĦŅĴŅĨĶģŅĬėŋĦĳŅıȮ&Qualitative) ėƞŅĺńħėĺŅĴĩňŗĕŀĚĔŅĶŀƟŅĚŀŇĚ
ĭĪėĺŅĴĺŅĶĽŅĶŒĬŐĨƞĸŃĮƖȮ&Impact factor) ŐĸŃĮĶŃŏĳĪĕŀĚįĸĚŅĬĨňıŇĴıƢȮĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬėŋĦĳŅı
įĸĚŅĬ 

 
2,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨƟŀĚĴňėŋĦĽĴĭńĨŇħńĚĬňŘ 
 ĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ1.1 

ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŏıŊŗŀŏĮƦĬįŌƟĴňĽŇĪīŇĕŀĪŜŅĺŇĪĵŅĬŇıĬīƢȮ
ŏĽĬŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮĞŉŗĚěŃĨƟŀĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽĩŅĭńĬŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 

ĽŜŅľĶńĭįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ 

ĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ2.1 ŐĸŃȮ2.2 
ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔ

ĶŃĭĭȮ4 ĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŏıŊŗŀŏĮƦĬįŌƟĴň
ĽŇĪīŇĕŀĪŜŅĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗ
ĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮĞŉŗĚěŃĨƟŀĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽĩŅĭńĬŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħ
ŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 

ĽŜŅľĶńĭįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
  

ŀŊŗĬȮŕ 
1) ĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ-ĬŅĬŅĝŅĨŇȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ1Ȯ

ėĶńŘĚȮőħĵŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢŒĬĶŌĮŐĭĭĭĶĶĵŅĵľĶŊŀŐĭĭőĮĽŏĨŀĶƢȮĞŉŗĚěŃĮĶŅĔĢŏĮƦĬ
ĽƞĺĬľĬŉŗĚĕŀĚĳŅėįĬĺĔŒĬĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 

2) ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/Ȯ
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ȮľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
1,1 ĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞŏĶŊŗŀĚĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃȮŐĸŃȮĳŅėĺŇĝŅȮŐĸŃȮĶŅĵĸŃŏŀňĵħĕŀĚ

ľĸńĔĽŌĨĶȮŐĸŃĔŅĶěńħĪŜŅĶŅĵĸŃŏŀňĵħĶŅĵĺŇĝŅȮĔġĶŃŏĭňĵĭĨƞŅĚ ŕȮĶĺĴĪńŘĚĭĪĭŅĪľĬƟŅĪňŗȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1,2 ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŒľĴƞœħƟŏĶŇŗĴĪŜŅĚŅĬĺŇěńĵȮőħĵŒľƟėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶľŅĪŋĬĺŇěńĵȮĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ

ĺŅĶĽŅĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶįĸŇĨįĸĚŅĬŒĬĶŌĮŐĭĭŀŊŗĬ ŕȮŏĝƞĬĔŅĶŏĕňĵĬĨŜŅĶŅ 
 
2,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

2,1 ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
2,1,1 ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňĔŅĶıńĥĬŅĔŅĶĽŀĬȮĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,1,2 ĴňĔŅĶĮĶŃĝŋĴŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢȮŀĳŇĮĶŅĵĮƤĠľŅŐĸŃŐĬĺĪŅĚŐĔƟœĕĶŃľĺƞŅĚ

ŀŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅ 
2,2ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬ ŕ 

2,2,1 ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĪŜŅĺŇěńĵȮőħĵĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵȮŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴň 
2,2,2ȮĔŅĶŒľƟĶŅĚĺńĸĽŜŅľĶńĭŀŅěŅĶĵƢĪňŗĴňįĸĚŅĬĨňıŇĴıƢľĶŊŀĔŅĶŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭŀŊŗĬ ŕ 
2,2,3 ĮĶŃĝŅĽńĴıńĬīƢŒľƟĪĶŅĭŐľĸƞĚĪŋĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮěńħĔŅĶŀĭĶĴ 

ĔŅĶıńĥĬŅĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
2,2,4 ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢœĮİƗĔŀĭĶĴĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĚŅĬĮĶŃĝŋĴĪńŘĚŒĬŐĸŃ

ĨƞŅĚĮĶŃŏĪĻȮőħĵŒľƟĔŅĶĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵŒĬĔŅĶĸĚĪŃŏĭňĵĬȮĔŅĶŏħŇĬĪŅĚ 
2,2,5 ĽĬńĭĽĬŋĬĔŅĶĶƞĺĴĴŊŀŒĬĚŅĬĺŇěńĵĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
2,2,6 ŒľƟėĺŅĴĶŌƟŐĸŃĕƟŀŐĬŃĬŜŅŏĔňŗĵĺĔńĭĕńŘĬĨŀĬĔŅĶĕŀĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶĮĶńĕĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346'ȮěŃĩŌĔŒĝƟŏĮƦĬľĸńĔĽŌĨĶ
ĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ&ĮĶŇĠĠŅŏŀĔ'ȮĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ2566 ĩŉĚȮ2570ȮőħĵěŃŏĶŇŗĴŒĝƟŒĬ
ĳŅėĔŅĶĻŉĔļŅĨƟĬȮĮƖĔŅĶĻŉĔļŅȮ2566ȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėŋĦĳŅıĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ2558 ĳŅėĺŇĝŅŏėĴňȮœħƟŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŏĮƦĬėĦŃĪŜŅĚŅĬŏıŊŗŀĔŜŅĔńĭħŌŐĸĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ŒľƟĴňĴŅĨĶģŅĬȮőħĵĴňĔŅĶħŜŅŏĬŇĬĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬĨńŘĚŐĨƞĔĶŃĭĺĬĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅȮĴňĔŅĶĺŅĚŐįĬĔŅĶ
ėńħŏĸŊŀĔŐĸŃĨĶĺěĽŀĭėŋĦĽĴĭńĨŇįŌƟĽĴńėĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞ
ĸŃĶŅĵĺŇĝŅŒľƟĴňėŋĦĽĴĭńĨŇĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔŐĸŃĶƞĺĴȮĔĶĶĴĔŅĶįŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢŒľƟŏĮƦĬœĮĨŅĴ
ŏĔĦĤƢĴŅĨĶģŅĬȮŐĸŃħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŒĬĪŋĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬ 
 
0,ȮĭńĦĤŇĨ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴŋƞĚįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟĪŅĚŏėĴňĕńŘĬĽŌĚȮĴňĪńĔļŃŒĬĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŒĬĶŃħńĭĽŌĚȮ ĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭŒĬŀŅĝňıĬńĔŏėĴňĪńŘĚĨƞŀĨĬŏŀĚŐĸŃĽƞĺĬĶĺĴȮ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŏıŊŗŀĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀľĬƞĺĵĚŅĬĪńŘĚĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃľĬƞĺĵĚŅĬĺŇěńĵ
ĨƞŅĚȮŕȮĨĸŀħěĬĔŅĶŏĮƦĬĔŜŅĸńĚľĸńĔŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ 

ĬŀĔěŅĔĬňŘĨŅĴĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵȮėĶńŘĚĪňŗȮ8/2563 ŏĴŊŗŀĺńĬĪňŗȮ9 ĔńĬĵŅĵĬȮ2563ȮĺƞŅħƟĺĵŏĶŊŗŀĚ
ėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŒľƟŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴ ŴCREATIVEŵȮ 

 (C)reative leader  įŌƟĬŜŅŐľƞĚĔŅĶĽĶƟŅĚĽĶĶėƢ 
 (R)esponsibility  ėĺŅĴĶńĭįŇħĝŀĭ 
 (E)xpertise  ėĺŅĴĶŌƟėĺŅĴĝŜŅĬŅĠ 
 (A)rt appreciation ĨĶŃľĬńĔĞŉŘĚŒĬėŋĦėƞŅŐľƞĚĻŇĸĮŃ 
 (T)hainess  ėĺŅĴŏĮƦĬœĪĵ 
 (I)ntegrity and ethics ėĺŅĴĞŊŗŀĽńĨĵƢŐĸŃėŋĦīĶĶĴ 
 (V)olunteer spirits and public consciousness ěŇĨŀŅĽŅŐĸŃěŇĨĽŅīŅĶĦŃ 
 (E)ssential skills for future citizenȮĪńĔļŃĽŜŅėńĠĽŜŅľĶńĭıĸŏĴŊŀĚŀĬŅėĨ 

ľĸńĔĽŌĨĶłȮ œħƟŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅĶŃħńĭħŋļġňĭńĦĤŇĨœħƟıńĥĬŅĨĬŏŀĚȮőħĵĴňĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıĕŀĚĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŒľƟĴňėŋĦĸńĔļĦŃŏĮƦĬœĮĨŅĴĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ &PLOs) 
ĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶȮħńĚĬňŘ 

0,/ȮĭńĦĤŇĨĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮĪķļġňĪňŗĽŜŅėńĠĪŅĚŏėĴňĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
2.2 ĭńĦĤŇĨĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňȮœħƟŏĮƦĬĪňŗŏĕƟŅŒěȮőħĵŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
2.3 ĭńĦĤŇĨĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚőħĵŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňȮŀĵƞŅĚĴňĨĶĶĔŃĺŇĪĵŅĻŅĽĨĶƢ 
2.4 ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏėĶŊŗŀĚĴŊŀĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
2.5 ĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħŜŅŏĬŇĬĔŅĶĺŇěńĵĪŅĚŏėĴňœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2.6 ĭńĦĤŇĨĽŅĴŅĶĩėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚŏėĴňĪňŗĩŌĔĨƟŀĚŏľĴŅŃĽĴȮŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮěŅĔŐľĸƞĚ

ėĺŅĴĶŌƟĨƞŅĚȮŕ 
2.7 ĭńĦĤŇĨĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĭĪĭŅĪĪňŗĶńĭįŇħĝŀĭ 
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2.8 ĭńĦĤŇĨĴňěĶŇĵīĶĶĴĕŀĚĬńĔŏėĴňȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗŐĸŃĮĢŇĭńĨŇ
ĨŅĴĔġĶŃŏĭňĵĭĕŀĚĽńĚėĴ 

2.9 ĭńĦĤŇĨĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏėĴňĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟ 
2.10 ĭńĦĤŇĨĽŅĴŅĶĩŏĮƦĬįŌƟĬŜŅŒĬĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 

 
1,ȮĬńĔĻŉĔļŅ 

ĴňĔĶŃĭĺĬĔŅĶŒĬĔŅĶĶńĭĬńĔĻŉĔļŅőħĵĨĶĺěĽŀĭěŅĔėŋĦĽĴĭńĨŇŐĸŃĔŅĶĽŀĭĽńĴĳŅļĦƢȮĶĺĴĩŉĚĔŅĶ
ĪħĽŀĭĪńĔļŃĳŅļŅŀńĚĔķļȮĬŀĔěŅĔĬňŘŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅĵńĚĴňĴŅĨĶĔŅĶĨŇħĨŅĴȮŏıŊŗŀėĺĭėŋĴĴŅĨĶģŅĬ
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŒľƟėŜŅĮĶŉĔļŅ
ŐĸŃŐĬŃŐĬĺĔŅĶŏĶňĵĬŐĸŃĔŅĶĪŜŅĺŇěńĵȮĶĺĴĩŉĚĨĶĺěĽŀĭĔŅĶįƞŅĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 

1,/ȮĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢŒĬŐĨƞĸŃĽŅĕŅĺŇĝŅĶƞĺĴĔńĬıŇěŅĶĦŅĨńŘĚŏĮƚŅľĴŅĵěŜŅĬĺĬ

ĬńĔĻŉĔļŅŐĸŃėŋĦĽĴĭńĨŇĕŀĚįŌƟĽĴńėĶȮőħĵėŜŅĬŉĚĩŉĚĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅȮıŊŘĬĪňŗŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃ
ŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕ 

ŒĬĔĶŃĭĺĬĔŅĶėńħŏĸŊŀĔįŌƟĽĴńėĶȮľĸńĔĽŌĨĶĶƞĺĴĔńĭėĦŃĺŇĪĵŅĻŅĽĨĶƢĮĶŃĔŅĻŏĔĦĤƢįŌƟĽĴńėĶŐĸŃ
ĶƞĺĴĔńĬıŇěŅĶĦŅėŋĦĽĴĭńĨŇĕŀĚįŌƟĽĴńėĶȮįŌƟĪňŗįƞŅĬŏĔĦĤƢěŃĨƟŀĚĽŀĭĪńĔļŃĳŅļŅŀńĚĔķļŏĜıŅŃĽŅĕŅȮŏıŊŗŀĺńħĪńĔļŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽŀĭĽńĴĳŅļĦƢőħĵėĦŃĔĶĶĴĔŅĶĪňŗ
ĨńŘĚĕŉŘĬőħĵľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅȮįŌƟĪňŗĽŀĭįƞŅĬĽńĴĳŅļĦƢěŉĚěŃĴňĽŇĪīŇŒĬĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĬňŘ 

3.2 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
ľĸńĔĽŌĨĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĬńĔĻŉĔļŅŒľĴƞȮőħĵħŜŅŏĬŇĬĔŅĶįƞŅĬőėĶĚĔŅĶĨƞŅĚȮŕȮŏĝƞĬȮőėĶĚĔŅĶ

ĮģĴĬŇŏĪĻŐĸŃıĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶȮőħĵěŃŏĮƦĬĔŅĶĝňŘŐěĚĪŜŅėĺŅĴŏĕƟŅŒěĩŉĚĔġĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭȮŐĸŃ
ŏĔĦĤƢŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮıĶƟŀĴĪńŘĚŐĬŃĬŜŅŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃľńĺĕƟŀĺŇěńĵĪňŗŀŅěŅĶĵƢĽĬŒěȮŏıŊŗŀŏĮƦĬ
ŐĬĺĪŅĚŒľƟĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ 

1,3ȮĔŅĶėĺĭėŋĴĔŅĶħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢ 
ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶłȮěŃĨƟŀĚŏĸŊŀĔĽŅĕŅĺŇĝŅľĸńĔȮŐĸŃŏıŊŗŀŒľƟĴňĔŅĶĔŜŅĔńĭħŌŐĸĬńĔĻŉĔļŅȮ

ľĸńĔĽŌĨĶłȮŐĸŃĳŅėĺŇĝŅŏėĴňœħƟĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶȮőħĵŐĵĔĨŅĴĽŅĕŅĺŇĝŅľĸńĔȮŒľƟėŜŅĮĶŉĔļŅ
ĺŇĝŅĪňŗŏĶňĵĬȮĔŅĶĸĚĪŃŏĭňĵĬȮŐĸŃĔŜŅĔńĭħŌŐĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅ 

ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶłȮĴňĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗĽŅĴŅĶĩŏĮƦĬŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮıĶƟŀĴĪńŘĚľńĺĕƟŀĺŇěńĵĪňŗŀŅěŅĶĵƢŏľĸƞŅĬńŘĬĴňėĺŅĴĽĬŒěŐĸŃėĺŅĴĩĬńħȮŐĸŃĮĶŃĝŅĽńĴıńĬīƢŒľƟ
ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĪĶŅĭȮőħĵľĸńĔĽŌĨĶœħƟĴňĔŅĶĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚıŇěŅĶĦŅ
ěŅĔĔŅĶĶŅĵĚŅĬįĸėĺŅĴĔƟŅĺľĬƟŅĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮőħĵĨŇħĨŅĴěŅĔĪńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢȮĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶ 

3.4 įĸĔŅĶĻŉĔļŅŐĸŃĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶł 
ľĸńĔĽŌĨĶłȮěńħŒľƟĴňĔŅĶĽŜŅĶĺěįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĪŜŅĔŅĶĪĺĬĽŀĭ

įĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶ
ĽŜŅĶĺěŐĸŃĔŅĶĪĺĬĽŀĭĴŅĮĶŃŏĴŇĬőŀĔŅĽŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃėĬȮĩƟŅĬńĔĻŉĔļŅėĬŒħĴňįĸ
ĔŅĶŏĶňĵĬĪňŗĴňĮƤĠľŅȮľĸńĔĽŌĨĶłȮěŃŏĶňĵĔıĭȮĽŀĭĩŅĴŐĸŃŒľƟėŜŅĮĶŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩėĚŀĵŌƞŒĬ 
ľĸńĔĽŌĨĶłȮŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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3.5 ėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅ 
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶłȮěńħŒľƟĬńĔĻŉĔļŅȮĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀįĸĔŅĶ

ħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶŒĬħƟŅĬĨƞŅĚȮŕȮŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶĺĭĶĺĴĕƟŀĴŌĸ
ŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬȮŐĸŃıŇěŅĶĦŅĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴň
ėŋĦĳŅıĴŅĔĵŇŗĚĕŉŘĬ 
 
2,ȮŀŅěŅĶĵƢ 

ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢȮĨńŘĚŐĨƞĔŅĶĮĶŃŏĴŇĬěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ
ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞȮĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŀŅěŅĶĵƢŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮŐĸŃĶŃĭĭĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĕŀĨŜŅŐľĬƞĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢħńĚĨƞŀœĮĬňŘ 

2,/ȮĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
ľĸńĔĽŌĨĶĶƞĺĴĔńĭĳŅėĺŇĝŅœħƟĴňĔŅĶĮĶŃŏĴŇĬěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŒĬŐĨƞĸŃĽŅĕŅĺŇĝŅȮőħĵ

ıŇěŅĶĦŅĳŅĶŃĚŅĬĔŅĶĽŀĬȮėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠȮŒľƟĽŀħėĸƟŀĚĔńĭĶŅĵĺŇĝŅĪňŗĪŜŅĔŅĶĽŀĬŐĸŃľńĺĕƟŀŒĬĔŅĶĪŜŅ
ĺŇěńĵŒĬľĸńĔĽŌĨĶȮőħĵĪŜŅĔŅĶĮĶŃŏĴŇĬĪŋĔĮƖŐĸŃėŅħĔŅĶĦƢėĺŅĴĨƟŀĚĔŅĶĸƞĺĚľĬƟŅŏĮƦĬŏĺĸŅŀĵƞŅĚĬƟŀĵȮ3 ĮƖȮŏıŊŗŀĵŊŗĬ
ĕŀĨŜŅŐľĬƞĚĶńĭŀŅěŅĶĵƢŒľĴƞŒľƟĪńĬĨƞŀĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2,0ȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞŐĸŃĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ľĸńĔĽŌĨĶĴňĔŅĶĭĶŇľŅĶŐĸŃėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃĨŅĴĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒľƟĽŀħėĸƟŀĚĔńĭĳŅĶŃĚŅĬȮ
ĬŀĔěŅĔĬňŘĵńĚıŇěŅĶĦŅľńĺĕƟŀĚŅĬĺŇěńĵĪňŗŀŅěŅĶĵƢĽĬŒěȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħĚŅĬĺŇěńĵ 

ľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅĴňĔŅĶěńħĔŅĶĮģĴĬŇŏĪĻŐĸŃŒľƟėŜŅŐĬŃĬŜŅĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮŒľƟŏĕƟŅŒěĩŉĚ
ĬőĵĭŅĵȮĮĶńĝĠŅȮĮĦŇīŅĬŐĸŃĶŃŏĭňĵĭĔġŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶȮĳŅėĺŇĝŅȮėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵȮĶĺĴĩŉĚŐĬĺĔŅĶ
ĽŀĬȮĔŅĶĮĶŃŏĴŇĬŒľƟėŃŐĬĬȮŐĸŃŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŒĬĔĶĦňĪňŗĴňĮƤĠľŅ 

2,1ȮĶŃĭĭĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢȮ 
ľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅĴňĔŅĶěńħĮĶŃĝŋĴĽĶƟŅĚĔĶŃĭĺĬĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĪńĔļŃĪńŘĚŒĬŏĝŇĚĺŇĝŅĔŅĶ

ŐĸŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŏĝƞĬȮĔŅĶĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĽńĴĴĬŅŐĸŃ
ŀĭĶĴȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŐĸŃĴňĔŅĶĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĕŀĔŜŅľĬħ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĽŌĚĕŉŘĬ 
 
3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

ŏıŊŗŀŒľƟĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮěŉĚĴňĔŅĶ
ŀŀĔŐĭĭľĸńĔĽŌĨĶȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮħńĚĨƞŀœĮĬňŘ 

3,/ȮĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮėĺĭėŋĴȮĔŜŅĔńĭ 
ľĸńĔĽŌĨĶĴňĔŅĶŀŀĔŐĭĭĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/2 (ı,Ļ,Ȯ

0340Ȯ+Ȯ0364) ŐĸŃĶƞŅĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/3 (ı,Ļ,Ȯ0346Ȯ+Ȯ0370) ĪňŗĴŋƞĚĴńŗĬĽĶƟŅĚ
ėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĕńŘĬĔƟŅĺľĬƟŅȮŏıŊŗŀĽĶƟŅĚĽĶĶŏĪėőĬőĸĵňȮ
ĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮőħĵŏĶƞĚĽĶƟŅĚĭńĦĤŇĨĪňŗŏĮƦĬĬńĔŏėĴňĪňŗĴňėŋĦĽĴĭńĨŇőħħŏħƞĬĪńŘĚħƟŅĬĺŇĝŅĔŅĶȮěĶŇĵīĶĶĴȮėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢȮŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀŒľƟŏĮƦĬĔŜŅĸńĚŒĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻȮ 

ľĸńĔĽŌĨĶĵńĚœħƟĬŜŅĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
 ŴěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬŏĔŇħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬőħĵŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ

őħĵĭńĦĤŇĨŏĮƦĬįŌƟĬŜŅȮįĽŅĬĻŅĽĨĶƢŐĸŃĻŇĸĮƝȮĽĶƟŅĚĽĶĶėƢėŋĦėƞŅĽŌƞĽńĚėĴŵȮĴŅŒĝƟŒĬĔŅĶĽĶƟŅĚĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒĬ
ľĸńĔĽŌĨĶȮĶĺĴĩŉĚĔŜŅľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĨŀĭĽĬŀĚĨƞŀĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 



75 
 

ĽŜŅľĶńĭĔŅĶėĺĭėŋĴŐĸŃĔŜŅĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĪŜŅőħĵĔŅĶĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĮƦĬ
įŌƟĶńĭįŇħĝŀĭėĺĭėŋĴŐĸŃĔŜŅĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮėŋĦĽĴĭńĨŇŀŅěŅĶĵƢȮėŋĦĳŅıĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨȮŒľƟŏĮƦĬœĮĨŅĴ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336 

3,0ȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ľĸńĔĽŌĨĶĺŅĚĶŃĭĭįŌƟĽŀĬħƟĺĵĔŅĶıŇěŅĶĦŅěŅĔėŋĦĽĴĭńĨŇŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮ

ŐĸŃĴňĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĽĩŅĭńĬŒľƟėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴŒĬĭŅĚĶŅĵĺŇĝŅȮőħĵĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336 

5.3 ĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶĴňĶŃĭĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ

ĨŅĴĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟĔŜŅľĬħœĺƟȮŐĸŃěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŐĔƞ
ľĸńĔĽŌĨĶŏıŊŗŀħŜŅŏĬŇĬĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

5,4ȮĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
ľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅěńħĪŜŅŐįĬĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶ

ħŜŅŏĬŇĬĔŅĶĴŅĮĶŃŏĴŇĬȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŏıŊŗŀėŋĦĳŅıĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĶĺĴĩŉĚŏĽĬŀŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĮƖĩńħœĮ 
 
4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

4,/ȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
ľĸńĔĽŌĨĶłȮħŜŅŏĬŇĬĔŅĶįƞŅĬĳŅėĺŇĝŅŏėĴňȮŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚŏĮƦĬĨƟĬĽńĚĔńħŒĬĔŅĶěńħĽĶĶ

ĚĭĮĶŃĴŅĦŏıŊŗŀŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮĨĸŀħěĬĪŋĬĺŇěńĵĽŜŅľĶńĭŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅȮ
őħĵľĸńĔĽŌĨĶłȮŐĸŃĳŅėĺŇĝŅȮœħƟĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮĺŅĚĔġŏĔĦĤƢŐĸŃŐĬĺĪŅĚĮĢŇĭńĨŇŒĬ
ĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦŐĸŃĪŋĬĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭŏĚŇĬĚĭĮĶŃĴŅĦŐĸŃėĺŅĴěŜŅŏĮƦĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

4,0ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
ĳŅėĺŇĝŅŏėĴňȮŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢœħƟħŜŅŏĬŇĬĔŅĶěńħĽĶĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŏĝƞĬȮľƟŀĚŏĶňĵĬȮ

ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŀŋĮĔĶĦƢőĽĨĪńĻĬŌĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮĶŃĭĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĽĩŅĬĪňŗĪňŗŏľĴŅŃĽĴ
ŐĸŃĮĸŀħĳńĵĽŜŅľĶńĭĔŅĶĪĭĪĺĬėĺŅĴĶŌƟȮĶĺĴĩŉĚŏŀĔĽŅĶĺŇĝŅĔŅĶȮŒľƟĴňėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶłȮ 

ĬŀĔěŅĔĬňŘĳŅėĺŇĝŅŏėĴňŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĵńĚœħƟěńħŒľƟĴňŏěƟŅľĬƟŅĪňŗĽŅĵĽĬńĭĽĬŋĬĪňŗĴňėĺŅĴĝŜŅĬŅĠ
ŏĜıŅŃħƟŅĬŒĬĔŅĶŒľƟėĺŅĴĝƞĺĵŏľĸŊŀĔńĭĬńĔĻŉĔļŅȮŏıŊŗŀŒľƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŏĮƦĬœĮœħƟŀĵƞŅĚĶŅĭĶŊŗĬȮŏĝƞĬȮ
ŏěƟŅľĬƟŅĪňŗŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮŏĮƦĬĨƟĬ 

4,1ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶěńħŐĭĭĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮŏĔňŗĵĺĔńĭĽŇŗĚ

ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮĪŋĔĮƖĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟĶĺĭĶĺĴŐĸŃĮĶŃŏĴŇĬįĸĽŜŅĶĺěȮŐĸŃŐěƟĚĨƞŀ
ĳŅėĺŇĝŅŏėĴňŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĪŜŅĔŅĶĞƞŀĴŐĞĴŐĸŃěńħľŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬŏıŇŗĴŏĨŇĴ 

4,2ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶěńħĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢ

įŌƟĽŀĬȮĪŋĔĮƖĔŅĶĻŉĔļŅȮĞŉŗĚĴňľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĶĺĭĶĺĴ
įĸĮĶŃŏĴŇĬȮŐĸŃĮĶŃĝŋĴŏıŊŗŀěńħĽĶĶĽŇŗĚĽĬńĭĽĬŋĬŐĸŃĪĶńıĵŅĔĶĨŅĴįĸĔŅĶĮĶŃŏĴŇĬ 
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5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators)  
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮȮ(Key Performance Indicators)ȮĕŀĚľĸńĔĽŌĨĶ 
ĝĬŇħĕŀĚĨńĺĭƞĚĝňŘ : ȮĔĶŃĭĺĬĔŅĶ 
ŏĔĦĤƢĴŅĨĶģŅĬȮ:ȮȮĶŃħńĭ  
ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ŐĸŃȮŐĭĭȮ2.1 Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0346 

ĮƖ 
2547 

ĮƖ  
2548 

ĮƖ  
2549 

ĮƖ  
2570 

&/'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮőħĵĴň
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴħƟĺĵ 

X X X X X 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/
ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

X X X X X 

&1'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬ
ĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮ
Ĵėŀ,4ȮĳŅĵŒĬȮ45ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔ
ĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,5Ȯ
ĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X X X X X 

&4'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ
ĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚ
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ ĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴ
ĽĩŅĭńĬ 

X X X X X 

&5'ȮĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

  X X X X 

&6'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X X X X X 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ/
ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X X X X X 

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

X X X X X 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  X X X 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   X X 

ĶĺĴĨńĺĭƞĚĝňŘȮ&Ĩńĺ'ȮŒĬŐĨƞĸŃĮƖ 9 /0 /1 /0 /0 
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ŏĔĦĤƢĮĶŃŏĴŇĬ 
ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮħńĚĬňŘ 
ĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅ

ěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
 

ĮƖĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮł 
0346 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ9ȮĨńĺ 
0347 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 
0348 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/1ȮĨńĺ 
0349 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 
0347 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 

  



78 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ2.2  
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ

0346 
ĮƖ 

2547 
ĮƖ  

2548 
ĮƖ  

2549 
ĮƖ  

2570 
ĮƖ  

2571 
&/'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬ
ĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮőħĵĴňŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴħƟĺĵ 

X X X X X X 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚ
ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĶŊŀ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

X X X X X X 

&1'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ
ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔ
ĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X X 

&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬ
įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮ
Ĵėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ45ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗ
ŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X X 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮ
Ĵėŀ,5ȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X X X X X X 

&4'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵ
ĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ ĵĔŏĺƟĬ
ĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X X 

&5'ȮĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔĸĵŋĪīƢ
ĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

  X X X X X 

&6'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X X X X X X 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X X X X X X 

&/.'ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭ
ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.Ȯ
ĨƞŀĮƖ 

X X X X X X 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗ
ĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ
3,. 

    X X 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

     X 

ĶĺĴĨńĺĭƞĚĝňŘȮ&Ĩńĺ'ȮŒĬŐĨƞĸŃĮƖ 9 /0 /0 /0 /1 12 
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ŏĔĦĤƢĮĶŃŏĴŇĬ 
ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮħńĚĬňŘ 
ĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅ

ěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
 

ĮƖĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮł 
0346 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ9ȮĨńĺ 
0347 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 
0348 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 
0349 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮĨńĺ 
0347 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/1ȮĨńĺ 
0348 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/2ȮĨńĺ 
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ľĴĺħĪňŗȮ8 ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1,1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
1,1,1 ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟœĕĮƤĠľŅĚŅĬĺŇěńĵ 
1,1,2ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĩŅĴĬńĔĻŉĔļŅĩŉĚĮĶŃĽŇĪīŇįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĺŇīňĔŅĶĽŀĬȮőħĵŒĝƟŐĭĭĽŀĭĩŅĴ

ľĶŊŀĔŅĶĽńĴĳŅļĦƢĪŋĔĽŇŘĬĳŅėĔŅĶĻŉĔļŅ 
1,1,3ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĔŇěĔĶĶĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃįĸĔŅĶĽŀĭ 

ĳŅļŅŀńĚĔķļ 
1,2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮ őħĵĮĶŃŏĴŇĬěŅĔıńĥĬŅĔŅĶĪŅĚħƟŅĬėĺŅĴĶŌƟŒĬĺŇĝŅ

ŏėĴňĕńŘĬĽŌĚŐĸŃėĺŅĴĔƟŅĺľĬƟŅŒĬĚŅĬĺŇěńĵŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗıĭŒĬĔŅĶĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 
 

2,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ őħĵĮĶŃŏĴŇĬŒĬĶŌĮŐĭĭĽŀĭĩŅĴȮ ľĶŊŀĔŅĶĮĶŃĝŋĴĨńĺŐĪĬįŌƟŏĔňŗĵĺĕƟŀĚĔńĭ

ľĸńĔĽŌĨĶȮľĶŊŀěŅĔĔŅĶŏĵňŗĵĴĝĴĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĕŀĚĭńĦĤŇĨĪňŗ
ěĭľĸńĔĽŌĨĶőħĵįŌƟŒĝƟĭńĦĤŇĨ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ 
ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮȮőħĵŒĝƟŏĔĦĤƢȮAUN-QA ľĶŊŀŏĔĦĤƢŀŊŗĬĪňŗ

ĴľŅĺŇĪĵŅĸńĵŏľŖĬĝŀĭȮőħĵŀĚėƢĮĶŃĔŀĭȮȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮȮ
ŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
ŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŏĮƦĬĶŃĵŃȮŕȮȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚ

ĬƟŀĵĨŅĴĶŀĭĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĪŋĔĶŀĭȮ3ȮĮƖ 
 
4,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚȮ 

4,1 ŀŅěŅĶĵƢĮĶŃěŜŅĶŅĵĺŇĝŅĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶĽŀĬŒĬĺŇĝŅĪňŗĶńĭįŇħĝŀĭŒĬĶŃľĺƞŅĚĳŅė
ĔŅĶĻŉĔļŅŐĸŃĪŜŅĔŅĶĮĶńĭĮĶŋĚěŅĔĕƟŀĴŌĸĪňŗœħƟĶńĭȮŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅěńħĪŜŅĶŅĵĚŅĬĶŅĵĺŇĝŅŏĽĬŀŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

4,2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬěŅĔĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬĳŅėĺŇĝŅ 
4,3 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĮĶŃěŜŅĮƖȮőħĵĶĺĭĶĺĴĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬ

ĮĶŃĽŇĪīŇįĸĔŅĶĽŀĬȮĶŅĵĚŅĬĶŅĵĺŇĝŅȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮĶŅĵĚŅĬįĸ
ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬȮ
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĮĶŃěŜŅĮƖȮŏĽĬŀľńĺľĬƟŅĳŅėĺŇĝŅ 

4,4 ĮĶŃĝŋĴŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮıŇěŅĶĦŅĪĭĪĺĬĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮěŅĔĶƞŅĚĶŅĵĚŅĬįĸ
ĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĶŃħĴėĺŅĴŏľŖĬȮĺŅĚŐįĬĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĚŅĬŏıŊŗŀ
ŒĝƟŒĬĶŀĭĔŅĶĻŉĔļŅĨƞŀœĮȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŏĽĬŀĨƞŀėĦĭħň 

4,5 ĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŐįĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĴŅĮĶńĭĮĶŋĚȮŐĸŃĬŜŅ
įĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴĴŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ 

4,6ȮĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ, 3  
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ĳŅėįĬĺĔ 
  
&Ĕ'Ȯ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/ȮŐĸŃ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ(ĜĭńĭĪňŗȮ2) ı,Ļ,Ȯ0343ȮŐĸŃ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭįŌƟĪňŗěŃŏĕƟŅĻŉĔļŅĨƞŀ
ŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&ĜĭńĭĸĚĺńĬĪňŗȮ/1ȮĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ0340' 

&ĕ'Ȯ ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
&ė'Ȯ ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361' 
&Ě'Ȯ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃŀĬŋĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
0366' 

&ě' ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
&Ĝ'Ȯ ĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(ProgramȮLearning  

OutcomesȮ: PLOs'ȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚĶŅĵĺŇĝŅȮ&Course Learning Outcomes:ȮCLOs'Ȯ 
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ĳŅėįĬĺĔȮĔ 

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/ 

ŐĸŃ 

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ(ĜĭńĭĪňŗȮ2) ı,Ļ,Ȯ0343 

ŐĸŃ 

ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭįŌƟĪňŗěŃŏĕƟŅĻŉĔļŅĨƞŀŒĬ
ĶŃħńĭĮĶŇĠĠŅŏŀĔȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&ĜĭńĭĸĚĺńĬĪňŗȮ13 ĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ2562) 
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