
  

 

 

                                                          
 
 
 
 

 
 

Ĵėŀ,Ȯš 
 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮ 
ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮ&ţȮĮƖ' 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš) 

 
 
 
 
 
 
 

ėĦŃėĶŋĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

 



  

 

 

ĽŅĶĭńĠ 
 

ȮȮȮȮȮȮȮȮ  ȮȮ    ȮŏĶŊŗŀĚ                                                                                            ľĬƟŅ 
ľĴĺħĪňŗȮŠ ĕƟŀĴŌĸĪńŗĺœĮ Š 
 Š,ȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ Š 

 š,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ Š 

 Ţ,ȮĺŇĝŅŏŀĔ Š 

 ţ,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ Š 

 Ť,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ Š 

 ť,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ š 

 Ŧ,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ š 

 ŧ,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ š 

 Ũ,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 
ȮȮȮȮĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

 
Ţ 

 Šş,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ţ 

 ŠŠ,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶȮ 
ȮȮȮȮȮȮĺŅĚŐįĬľĸńĔĽŌĨĶ 

 
ţ 

 Šš,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮŠŠȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭ 
ȮȮȮȮȮȮıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 
Ť 

 ŠŢ,ȮėĺŅĴĽńĴıńĬīƢȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮȮ ť 
ľĴĺħĪňŗȮšȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ Ŧ 
 Š,ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ Ŧ 

 š,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ ŧ 
ľĴĺħĪňŗȮŢȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ Ũ 
 Š,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ Ũ 

 š,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ Ũ 

 Ţ,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ Šš 

 ţ,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮ 
ȮȮȮȮľĶŊŀĽľĔŇěĻŉĔļŅ' 

 
šš 

 Ť,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ šŤ 

 



  

 

 

ĽŅĶĭńĠȮ&Ĩƞŀ' 
 

ȮȮȮȮȮȮȮȮȮȮȮŏĶŊŗŀĚ ľĬƟŅ 
ľĴĺħĪňŗȮţȮįĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ šŨ 
 Š,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ šŨ 

 š,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ Ţş 

 Ţ,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
    ěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 

 
Ţť 

ľĴĺħĪňŗȮŤ ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ ţť 
 Š,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' ţŧ 

 š,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ ţŧ 

 Ţ,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ ţŨ 
ľĴĺħĪňŗȮťȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ Ťş 
 Š,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ Ťş 

 š,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ Ťş 
ľĴĺħĪňŗȮŦȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ ŤŠ 
 Š,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ ŤŠ 

 š,ȮĭńĦĤŇĨ  Ťš 

 Ţ,ȮĬńĔĻŉĔļŅ Ťš 

 ţ,ȮŀŅěŅĶĵƢ  ŤŢ 
 Ť,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬȮĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ  Ťţ 

 ť,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ŤŤ 

 Ŧ,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators)  ŤŨ 
ľĴĺħĪňŗ ŧ ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ťş 
 Š,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ ťş 

 š,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ ťş 

 Ţ,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ ťş 

 ţ,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ ťŠ 

 
 
 



  

 

 

ĽŅĶĭńĠȮ&Ĩƞŀ' 
 

ȮȮȮȮȮȮȮȮȮȮȮŏĶŊŗŀĚ ľĬƟŅ 
ĳŅėįĬĺĔ ťš 
 ĳŅėįĬĺĔȮĔȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ťŢ 

 ĳŅėįĬĺĔȮĕȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ. šŤŤŨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ. šŤťš 

 
ŨŦ 

 ĳŅėįĬĺĔȮėȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮı,Ļ. šŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ. šŤťš 

 
ŠşŦ 

 ĳŅėįĬĺĔȮĚȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 

 
šŤŢ 

 ĳŅėįĬĺĔȮěȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 

 
šťş 

 ĳŅėįĬĺĔȮĜ ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤš ŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŧ 

 
šťŧ 

 ĳŅėįĬĺĔȮĝȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĳŅėķħŌĶƟŀĬȮı,Ļ,ȮšŤŤşȮŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŦ 

 
šŦţ 

 ĳŅėįĬĺĔȮĞȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŦ 

 
šŦŧ 

 ĳŅėįĬĺĔȮğȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶėĶŌȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŋĦĳŅıȮţȮĮƖȮěŜŅĬĺĬȮŠťȮľĸńĔĽŌĨĶȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮı,Ļ,ȮšŤťš' 

 
 

šŧŢ 
 ĳŅėįĬĺĔȮĠȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĔĸŅĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮţȮĮƖȮŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 
 

šŨş 
 ĳŅėįĬĺĔȮġȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶħŜŅŏĬŇĬĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨ ţ ĮƖ ŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 
 

šŨŤ 
 ĳŅėįĬĺĔȮĢȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţȮĮƖȮŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 
 

Ţşş 
 ĳŅėįĬĺĔȮģȮĮĶŃĺńĨŇ-įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĮĶŃĽĭĔŅĶĦƢĕŀĚŀŅěŅĶĵƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

ŢŠş 
 ĳŅėįĬĺĔȮĤ ĕƟŀĭńĚėńĭėŋĶŋĽĳŅĺƞŅħƟĺĵĴŅĨĶģŅĬĺŇĝŅĝňıȮı,Ļ,ȮšŤŤťȮŐĸŃȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤťŠȮŐĸŃȮ&ĜĭńĭĪňŗȮŢ'Ȯı,Ļ,ȮšŤťŠȮŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĜĭńĭĪňŗȮţ'Ȯı,Ļ,ȮšŤťš 

 
 

ŢŠŧ 



  

 

 

ĽŅĶĭńĠȮ&Ĩƞŀ' 
 

ȮȮȮȮȮȮȮȮȮȮȮŏĶŊŗŀĚ ľĬƟŅ 
 ĳŅėįĬĺĔȮĥȮĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėŋĦĺŋĥŇ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťš 

 
 

ŢŢš 
 ĳŅėįĬĺĔȮĦȮėĺŅĴĽŅĴŅĶĩőħĵĶĺĴĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖŐĸŃ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽĴĶĶĩĬŃľĸńĔŒĬŐĨƞĸŃľĴĺħĺŇĝŅ 
 

ŢŦţ 
      
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Š 
 

ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨ  

ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮ&ţȮĮƖ'  
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš' 

 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ėĦŃ                        ėĶŋĻŅĽĨĶƢ 
 

ľĴĺħĪňŗȮŠ ĕƟŀĴŌĸĪńŗĺœĮ 
 

Š,ȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8ȮȮȮȮľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 
ĳŅļŅŀńĚĔķļ    8ȮȮȮȮBachelor of Education Program in General Science 
 

š,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
ĳŅļŅœĪĵ ȮĝŊŗŀŏĨŖĴȮ8ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨ (ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ' 

ȮĝŊŗŀĵƞŀȮ8ȮȮȮ Ȯė.ĭ.Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ'Ȯ 
ĳŅļŅŀńĚĔķļ ȮĝŊŗŀŏĨŖĴȮ8ȮȮȮ Bachelor of Education (General Science) 

 ĝŊŗŀĵƞŀȮ8    ȮB.Ed.Ȯ&General Science' 
 

Ţ,ȮĺŇĝŅŏŀĔ &ĩƟŅĴň'  
- 

 

ţ,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
œĴƞĬƟŀĵĔĺƞŅȮŠţšȮľĬƞĺĵĔŇĨ 
 

Ť,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 Ť,ŠȮĶŌĮŐĭĭȮ 
 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı.Ļ. šŤŤšȮŐĸŃ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı.Ļ. šŤťš 
 Ť,šȮĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĝňı 
 Ť,ŢȮĳŅļŅĪňŗŒĝƟȮ 
 ĳŅļŅœĪĵ 
 Ť,ţȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 

ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬŀĵƞŅĚħňȮ 
 

 



 

 

š 
 

 Ť,ŤȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 

 Ť,ťȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮ 

 
ť,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ  
ȮȮȮȮX ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı,Ļ,ȮšŤťšȮĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮ 
  ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮ&ŤȮĮƖ'Ȯı,Ļ,ȮšŤŤŨȮĔŜŅľĬħĔŅĶŏĮƕħĽŀĬŒĬ 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ĮƖĔŅĶĻŉĔļŅȮšŤťšȮ 
 XȮȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃėĦŃėĶŋĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭ 
  ľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŠ-šŤťšȮĺńĬĪňŗȮšŤȮŏħŊŀĬȮĴĔĶŅėĴȮı,Ļ,ȮšŤťš 
 XȮȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ 
  š-šŤťšȮĺńĬĪňŗȮšŤȮŏħŊŀĬȮĔŋĴĳŅıńĬīƢȮı,Ļ,ȮšŤťš 
X   ĽĳŅĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 Ţ-šŤťšȮĺńĬĪňŗȮţȮŏħŊŀĬȮĴňĬŅėĴȮı,Ļ,ȮšŤťš 
X ĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŢ-šŤťšȮ      
      ĺńĬĪňŗȮšŠȮŏħŊŀĬȮĴňĬŅėĴȮı,Ļ,ȮšŤťš 

 
Ŧ,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴĪňŗěŃŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮŒĬĮƖĔŅĶĻŉĔļŅȮ
šŤťţ 
 

ŧ,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŧ.ŠȮȮėĶŌĽŀĬĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮŒĬĪŋĔĽńĚĔńħ 
ŧ.šȮȮĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬĔŅĶĻŉĔļŅ 
ŧ,ŢȮȮŏěƟŅľĬƟŅĪňŗŒĬľĬƞĺĵĚŅĬĕŀĚĶńģŐĸŃŏŀĔĝĬ 
ŧ,ţȮȮıĬńĔĚŅĬŒĬĭĶŇļńĪĕŀĚĨƞŅĚĮĶŃŏĪĻĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬ 
ŧ,ŤȮȮīŋĶĔŇěĽƞĺĬĨńĺħƟŅĬĔŅĶĻŉĔļŅ 

 
 



 

 

Ţ 
 

    Ũ,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
        ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺ
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ 
ėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅ 
ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĽĩŅĭńĬ  ı,Ļ, 

Š xxxxxxxxxxxxx įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵŀŜŅĬĺĵȮȮŀĶĶěĬŅĪĶ ĔĻ,Ĵ, 
 
ĺĪ,ĭ, 

ŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅ 
 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ
ĮĶŃĽŅĬĴŇĨĶ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

šŤšŧ 
 
šŤšŤ 

š xxxxxxxxxxxxx įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĺńĝĶŇĬĪĶƢȮȮŏħĝĔŋĸĪŀĚ ĺĪ,Ĵ, 
ė,ĭ, 

ĔŅĶĽŀĬĲƕĽŇĔĽƢ 
ĲƕĽŇĔĽƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĺŇĪĵŅĸńĵėĶŌĬėĶĶŅĝĽňĴŅ 

šŤŢŢ 
šŤšŦ 

Ţ xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĽŅĺĮƕĵŃĬŋĝȮȮŏľĸŊŀĚŅĴ Ļļ,Ĵ, 
ė,ĭ, 

ĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅ 
ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤš 
šŤŤş 

ţ xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĬńĬĪıĶȮȮĔĚĳŌŏĺĝ ĔĻ,Ĵ, 
ė,ĭ, 

ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ 
ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤŢ 
šŤţţ 

Ť xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĽŅĺŀŇĻĶŅĶńĨĬƢȮȮĴŅĕńĬıńĬīƢ ĺĪ,Ĵ, 
 
ė,ĭ, 

ĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ
&ĝňĺĺŇĪĵŅ' 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤţ 
 
šŤţŨ 

 
 
 
 



 

 

ţ 
 

Šş,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 

 
ŠŠ,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
ŠŠ.Š ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě  
ĮƤěěŋĭńĬĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĕŀĚőĸĔĴňĔŅĶŐĕƞĚĕńĬĔńĬĽŌĚȮħńĚĬńŘĬĮĶŃŏĪĻœĪĵĩŊŀŏĮƦĬ

ĮĶŃŏĪĻľĬŉŗĚĪňŗŏĮƦĬĽĴŅĝŇĔĕŀĚŀŅŏĞňĵĬĞŉŗĚŏĮƦĬĳŌĴŇĳŅėĪňŗĴňĔŅĶŏěĶŇĠŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěŀĵƞŅĚĶĺħŏĶŖĺ
ŐĸŃŏĮƦĬĨńĺŀĵƞŅĚĕŀĚĔŅĶĶĺĴĨńĺĕŀĚĔĸŋƞĴĮĶŃŏĪĻĪňŗĴňıĸńĚĨƞŀĶŀĚŒĬŏĺĪňĔŅĶŏĴŊŀĚŐĸŃŏĻĶļģĔŇěĶŃľĺƞŅĚ
ĮĶŃŏĪĻĪńŘĚĬňŘȮĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĪŜŅŒľƟĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮȮ 
ĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚŐĸŃĽŅĴŅĶĩŐĕƞĚĕńĬĔńĭĳŌĴŇĳŅėŀŊŗĬȮŕȮœħƟȮőħĵȮ&Š'ȮĴŋƞĚŒľƟŏĔŇħĔŅĶœľĸŏĺňĵĬŀĵƞŅĚŏĽĶň
ĕŀĚĽŇĬėƟŅȮĭĶŇĔŅĶȮĔŅĶĸĚĪŋĬȮŏĚŇĬĪŋĬĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮĔŅĶĸħĮƤĠľŅėĺŅĴĵŅĔěĬȮŐĸŃėĺŅĴ
ŏľĸŊŗŀĴĸŘŜŅĪŅĚĽńĚėĴȮ&š'ȮĪŜŅŒľƟŀŅŏĞňĵĬŏĮƦĬĨĸŅħŐĸŃģŅĬĔŅĶįĸŇĨŏħňĵĺ &Single Market and 
Production Base) őħĵěŃĶŇŏĶŇŗĴĔĸœĔŐĸŃĴŅĨĶĔŅĶŒľĴƞȮŕȮŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĕƟŀĶŇŏĶŇŗĴĪŅĚŏĻĶļģĔŇěĪňŗĴň
ŀĵŌƞŐĸƟĺȮ&Ţ'ȮŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĔƞĮĶŃŏĪĻĽĴŅĝŇĔŒľĴƞĕŀĚŀŅŏĞňĵĬŏıŊŗŀĸħĝƞŀĚĺƞŅĚ ĔŅĶıńĥĬŅŐĸŃĝƞĺĵ
ŒľƟĮĶŃŏĪĻŏľĸƞŅĬňŘŏĕƟŅĶƞĺĴĔĶŃĭĺĬĔŅĶĶĺĴĨńĺĪŅĚŏĻĶļģĔŇěĕŀĚŀŅŏĞňĵĬȮ&ţ'ȮĽƞĚŏĽĶŇĴėĺŅĴĶƞĺĴĴŊŀŒĬ
ĬőĵĭŅĵĔŅĶŏĚŇĬŐĸŃŏĻĶļģĔŇěĴľĳŅėȮĨĸŅħĔŅĶŏĚŇĬŐĸŃĨĸŅħĪŋĬȮĔŅĶĮĶŃĔńĬĳńĵŐĸŃĳŅļňŀŅĔĶȮȮȮȮȮ
ĔŅĶıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃĔŅĶėĴĬŅėĴȮıńĥĬŅėĺŅĴĶƞĺĴĴŊŀȮħƟŅĬĔġľĴŅĵȮĔŅĶŏĔļĨĶȮıĸńĚĚŅĬȮ
ĔŅĶĪƞŀĚŏĪňŗĵĺȮĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢőħĵĔŅĶĵĔĶŃħńĭĔŅĶĻŉĔļŅŐĸŃĔŅĶıńĥĬŅİƖĴŊŀŐĶĚĚŅĬ 

őħĵĪńŗĺœĮĔŅĶıńĥĬŅŏĻĶļģĔŇěŒľƟĭĶĶĸŋįĸĽŜŅŏĶŖěĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬȮ
ĮĶŃŏĪĻœĪĵĨƟŀĚıńĥĬŅĭŋėėĸįŌƟŏĮƦĬĽĴŅĝŇĔĕŀĚĽńĚėĴŒľƟĴňĔŅĶĻŉĔļŅĪňŗħňȮĴňĔŅĶĨńŘĚŏĮƚŅľĴŅĵĪňŗěŃıńĥĬŅ
ŐĬĺėŇħĔŇěĔĶĶĴŐĸŃĔŅĶěńħĔŅĶĻŉĔļŅĶƞĺĴĔńĬŒĬĳŌĴŇĳŅėĭĬĶŅĔģŅĬĳŌĴŇĮƤĠĠŅĶŃħńĭĝŅĨŇŐĸŃĳŌĴŇĳŅė
ŐĸŃŏıŊŗŀĮƚŀĚĔńĬĽĳŅıœĴƞĽĴħŋĸěŅĔĔŅĶœľĸĭƞŅŏıňĵĚħƟŅĬŏħňĵĺĕŀĚĔĶŃŐĽőĸĔŅĳŇĺńĨĬƢěŅĔĨŃĺńĬĨĔȮȮȮȮȮ
ěŉĚĨƟŀĚŏĬƟĬĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃĝŅėĴŀŅŏĞňĵĬĪńŘĚ Ţ ŏĽŅľĸńĔȮĽŃĪƟŀĬĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭŏĝŊŗŀĴőĵĚĔŅĶ
ľĸŀĴĶĺĴėĺŅĴľĸŅĔľĸŅĵĭĬıŊŘĬģŅĬĕŀĚŏŀĔĸńĔļĦƢŐĸŃėĺŅĴŐĨĔĨƞŅĚĔŅĶıńĥĬŅŐĸŃĮĶŃĽŅĬėĺŅĴ
ĶƞĺĴĴŊŀŐĸŃŐĸĔŏĮĸňŗĵĬĺŇĝŅĔŅĶĶŃľĺƞŅĚĝŅĨŇŒĬĳŌĴŇĳŅėĭĬıŊŘĬģŅĬĕŀĚĮĶŃőĵĝĬƢĶƞĺĴĔńĬĪńŘĚŒĬȮȮĔĶŀĭĞňĴňőŀ
ŀŅŏĞňĵĬŐĸŃĵŌŏĬĽőĔěŃĪŜŅŒľƟĭŋėėĸĪňŗœħƟĶńĭĔŅĶĻŉĔļŅŒĬĵŋėŒľĴƞĬňŘħŜŅĶĚĨĬŀĵŌƞŒĬĽńĚėĴȮĶŃĭĭŏĻĶļģĔŇěŐĭĭ
ĬňŘœħƟŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚħńĚĔĸƞŅĺĕƟŅĚĨƟĬ 
  ŠŠ.š ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 

ĮƤěěŋĭńĬĮĶŃĝŅėĴŀŅŏĞňĵĬĴňěŋħĴŋƞĚľĴŅĵŒĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬȮĽƞĚŏĽĶŇĴ
ĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃŏĽĶŇĴĽĶƟŅĚŀńĨĸńĔļĦƢĪŅĚĺńĥĬīĶĶĴĕŀĚŀŅŏĞňĵĬȮőħĵĴň
ŐįĬĮĢŇĭńĨŇĔŅĶĮĶŃĝŅĽńĚėĴŐĸŃĺńĥĬīĶĶĴŀŅŏĞňĵĬĞŉŗĚėĶŀĭėĸŋĴėĺŅĴĶƞĺĴĴŊŀŒĬľĸŅĵĽŅĕŅȮŏĝƞĬȮėĺŅĴ
ĶƞĺĴĴŊŀħƟŅĬĔŅĶĮĶŅĭĮĶŅĴĵŅŏĽıĨŇħȮĔŅĶıńĥĬŅĝĬĭĪȮĔŅĶĕěńħėĺŅĴĵŅĔěĬȮĽŇŗĚŐĺħĸƟŀĴĔŅĶĻŉĔļŅȮ
ĺńĥĬīĶĶĴȮĽĨĶňȮĽŅīŅĶĦĽŋĕȮőĶėŏŀħĽƢȮŐĸŃŏĵŅĺĝĬȮŏĮƦĬĨƟĬȮŏĮƦĬĔĸœĔĽŜŅėńĠŏıŊŗŀĔŅĶĭĶĶĸŋěŋħĴŋƞĚľĴŅĵ
ĕŀĚĮĶŃĝŅėĴĬňŘȮŐĸŃĶŀĚĶńĭĔŅĶŏĮƦĬĮĶŃĝŅėĴĞŉŗĚŏĬƟĬŒĬȮţȮħƟŅĬȮœħƟŐĔƞȮ&Š'ȮĔŅĶĽĶƟŅĚĮĶŃĝŅėĴŐľƞĚ
ĽńĚėĴĪňŗŏŀŊŘŀŀŅĪĶȮ&š'ȮŐĔƟœĕįĸĔĶŃĪĭĨƞŀĽńĚėĴŀńĬŏĬŊŗŀĚĴŅěŅĔĔŅĶĶĺĴĨńĺĪŅĚŏĻĶļģĔŇěȮ&Ţ'ȮĽƞĚŏĽĶŇĴ
ėĺŅĴĵńŗĚĵŊĬĕŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶěńħĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃȮ&ţ'ȮĽƞĚŏĽĶŇĴėĺŅĴŏĕƟŅŒě
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ĶŃľĺƞŅĚĮĶŃĝŅĝĬŒĬĶŃħńĭĶŅĔľĠƟŅȮĔŅĶŏĶňĵĬĶŌƟĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĺńĥĬīĶĶĴȮĶĺĴĪńŘĚĔŅĶĶńĭĶŌƟĕƞŅĺĽŅĶĞŉŗĚ
ŏĮƦĬĶŅĔģŅĬĪňŗěŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĮĶŃĝŅėĴŀŅŏĞňĵĬŏĴŊŗŀŏĮƦĬŏĝƞĬĬňŘĭŋėėĸįŌƟĴňľĬƟŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħ
ĔŅĶĻŉĔļŅěŃĨƟŀĚĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬȮĽƞĚŏĽĶŇĴĔŅĶŒĝƟ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃŏĽĶŇĴĽĶƟŅĚŀńĨĸńĔļĦƢĪŅĚĺńĥĬīĶĶĴĕŀĚĪňŗħňĚŅĴĕŀĚœĪĵ 
 ŠŠ.Ţ ĽĩŅĬĔŅĶĦƢħƟŅĬĴŅĨĶģŅĬĺŇĝŅĝňı 

ĮƤěěŋĭńĬĬőĵĭŅĵĕŀĚĶńģĭŅĸȮŏĬƟĬĔŅĶĮĢŇĶŌĮėĶŌȮĵĔģŅĬŃŒľƟŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚŀĵƞŅĚŐĪƟěĶŇĚȮ
őħĵĮĢŇĶŌĮĶŃĭĭĔŅĶįĸŇĨėĶŌŒľƟĴňėŋĦĳŅıĪńħŏĪňĵĴĔńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚŐĶĚěŌĚŒěŒľƟėĬŏĶňĵĬħňŐĸŃĴň
ėŋĦīĶĶĴŏĕƟŅĽŌƞĺŇĝŅĝňıėĶŌȮĮĶńĭĮĶŋĚĶŃĭĭŏĚŇĬŏħŊŀĬŐĸŃėƞŅĨŀĭŐĪĬėĶŌȮıńĥĬŅĶŃĭĭėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĶŌ
őħĵŒĝƟĔŅĶĮĶŃŏĴŇĬŏĝŇĚĮĶŃěńĔļƢĪňŗŀŇĚĕňħėĺŅĴĽŅĴŅĶĩŐĸŃĺńħĽńĴķĪīŇįĸĕŀĚĔŅĶěńħĔŅĶĻŉĔļŅŏĮƦĬľĸńĔȮ
ěńħĶŃĭĭĔŅĶĻŉĔļŅŐĸŃİƗĔŀĭĶĴŏıŊŗŀıńĥĬŅėŋĦĳŅıėĶŌŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶıńĥĬŅėĶŌ
ŒĬħƟŅĬľĸńĔĽŌĨĶŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮıńĥĬŅĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅŒĬħƟŅĬľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĔƟŅĺľĬƟŅŐĸŃĔƟŅĺœĔĸŏıŊŗŀĬŜŅĮĶŃŏĪĻ
œĪĵœĮĽŌƞĔŅĶŏĮƦĬĮĶŃĝŅėĴŀŅŏĞňĵĬŀĵƞŅĚĽĴĭŌĶĦƢȮőħĵĽĶƟŅĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴŏĕƟĴŐĕŖĚĪŅĚħƟŅĬ
ĔŅĶĻŉĔļŅȮŏĻĶļģĔŇěĽńĚėĴȮĨĸŀħěĬĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĳŅļŅŏĮƦĬĨƟĬ 

Ȯ 
Šš,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮŠŠ ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 Šš.Š ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ȮįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŃĴŋƞĚŏĬƟĬįĸŇĨėĶŌŒĬĴŇĨŇŒľĴƞĪňŗŏĬƟĬ

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒľƟŏĮƦĬĭńĦĤŇĨėĶŌĪňŗĴňėŋĦĳŅıȮŒľƟĴňĻńĔħŇśĻĶňėĺŅĴŏĮƦĬėĶŌĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌ
ĞŉŗĚŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬėĬħň ėĬŏĔƞĚ ŒİƙĶŌƟȮŏĮƦĬėĶŌ
ħň ėĶŌŏĔƞĚ ĴňėĺŅĴĶŌƟ ŐĸŃŒİƙĶŌƟ ĴňĪńĔļŃ ėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňı Ĵň
ėŋĦīĶĶĴŐĸŃŏĮƦĬįŌƟĴňěĶŇĵīĶĶĴĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦŐľƞĚĺŇĝŅĝňı ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭ
įŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėŋĦĳŅıĨĶĚĨŅĴĴŅĨĶģŅĬĺŇĝŅĝňıȮŐĸŃĽĴĶĶĩĬŃĪŅĚĔŅĶĻŉĔļŅĪňŗ
ŏľĴŅŃĽĴĔńĭĔŅĶŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚ ĴňėĺŅĴĶŀĭĶŌƟŐĸŃĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃ
ıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬȮĽŅĴŅĶĩĽĶƟŅĚėĺŅĴŏĝŊŗŀĴńŗĬĻĶńĪīŅŒĬėŋĦĳŅıĕŀĚĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮ
ħńĚĬńŘĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮěŃŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĽĩŅĬĻŉĔļŅ ŏıŊŗŀŒľƟĴňėĶŌĪňŗĴňĻńĔĵĳŅıĪňŗěŃ
ıńĥĬŅŏħŖĔŐĸŃŏĵŅĺĝĬŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢħńĚĔĸƞŅĺŐĸŃŏıŊŗŀŒľƟĽĬŀĚĨŀĭĨƞŀĔŅĶŐĔƟœĕĮƤĠľŅ
ĔŅĶĕŅħŐėĸĬėĶŌȮőħĵŏĬƟĬĔŅĶıńĥĬŅĭńĦĤŇĨŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨńŘĚŐĨƞȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĕńŘĬıŊŘĬģŅĬ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĪńŘĚĪŅĚħƟŅĬĽńĚėĴ īŋĶĔŇěŐĸŃĻŇĸĮĺńĥĬīĶĶĴ 
Šš.š ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 ŏıŊŗŀĽĬńĭĽĬŋĬŒľƟĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮŏĮƦĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĝńŘĬĬŜŅŐĸŃıńĥĬŅĪƟŀĚĩŇŗĬ 

ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶěŉĚĽŀħėĸƟŀĚ
ĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŐĸŃĳŅĶŃľĬƟŅĪňŗĕŀĚĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘ 

 Šš.š.Š ŐĽĺĚľŅėĺŅĴěĶŇĚŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĭĬıŊŘĬģŅĬĕŀĚĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬ ĳŌĴŇĮƤĠĠŅœĪĵ ŐĸŃĳŌĴŇĮƤĠĠŅĽŅĔĸ 
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 Šš.š.š įĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėŌƞėŋĦīĶĶĴ ĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ ĴňėĺŅĴĶńĔŐĸŃįŌĔıńĬĨƞŀ
ĪƟŀĚĩŇŗĬ ŀňĔĪńŘĚĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŒĬĝŋĴĝĬŏıŊŗŀĝƞĺĵŒľƟėĬŒĬĪƟŀĚĩŇŗĬĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ Ȯ
ĔŅĶįĸŇĨĭńĦĤŇĨħńĚĔĸƞŅĺěŃĨƟŀĚŒľƟĴňěŜŅĬĺĬŐĸŃėŋĦĳŅıĽŀħėĸƟŀĚĔńĭŐįĬĔŅĶįĸŇĨĭńĦĤŇĨĕŀĚĮĶŃŏĪĻ 

 Šš.š.ŢȮŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬėŋĦėƞŅ ėĺŅĴĽŜŅĬŉĔŐĸŃėĺŅĴĳŌĴŇŒěȮŒĬĺńĥĬīĶĶĴ
ĕŀĚĪƟŀĚĩŇŗĬŐĸŃĕŀĚĝŅĨŇ 

 Šš.š.ţ ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĕŀĚĺŇĝŅĝňıėĶŌ įĸŇĨŐĸŃıńĥĬŅėĶŌ ĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅȮ
ŒľƟĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚ 
 

ŠŢ. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ŠŢ,ŠȮĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĽŅĕŅĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ X ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 
Ȯ X ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮ   
Ȯ XȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

ŠŢ.š ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĽŅĕŅĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬȮ 
ȮĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶ ĬńĔĻŉĔļŅĨƞŅĚėĦŃĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŏĮƦĬĺŇĝŅŏĸŊŀĔŏĽĶňœħƟ 

ŠŢ,ŢȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
ŠŢ.Ţ.ŠȮŐĨƞĚĨńŘĚįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĪŋĔĺŇĝŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭĽŅĕŅ-ėĦŃȮ

ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅŒĬĔŅĶıŇěŅĶĦŅĕƟŀĔŜŅľĬħĶŅĵĺŇĝŅĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ 

Ȯ ŠŢ.Ţ.š ĴňėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶȮĪŜŅľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸȮőħĵĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔ
ĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬŏıŊŗŀĮĶŃĽŅĬĔŅĶěńħĨŅĶŅĚĽŀĬȮĨŅĶŅĚĽŀĭȮĮĢŇĪŇĬĺŇĝŅĔŅĶŐĸŃ
ėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĔŜŅľĬħĶŅĵĺŇĝŅ 
  



 

 

Ŧ 
 

ľĴĺħĪňŗ šȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

Š. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 Š,ŠȮĮĶńĝĠŅ 

įĸŇĨėĶŌĪňŗĴňėŋĦĳŅıĽŌĚ ĴňėĺŅĴĶŌƟėŌƞėŋĦīĶĶĴ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮĪńĔļŃȮŏěĨėĨŇ ėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴŐľƞĚĺŇĝŅĝňıœĮĽŌƞĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃıńĥĬŅėĶŌȮŒľƟŏĮƦĬėĬħňȮĴňĽĨŇĮƤĠĠŅ ėĺŅĴĽŅĴŅĶĩ 
ŐĸŃŀĵŌƞĶƞĺĴĔńĭĭŋėėĸŀŊŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ ĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃĽŅĴŅĶĩŏįĝŇĠĮƤĠľŅľĶŊŀ
ĺŇĔķĨŇœħƟħƟĺĵĽĨŇĮƤĠĠŅ 
Š,šȮėĺŅĴĽŜŅėńĠȮȮ 
ȮĮƤěěŋĭńĬŀŅĝňıėĶŌĩŊŀĺƞŅĽŜŅėńĠĵŇŗĚ ŏıĶŅŃėĶŌĴňĭĪĭŅĪĽŜŅėńĠŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏěĶŇĠĴńŗĬėĚ 

ŒľƟĔƟŅĺĪńĬĨƞŀĽĩŅĬĔŅĶĦƢ ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŒĬĵŋėĮƤěěŋĭńĬ ŐĨƞĔƞŀĬĪňŗěŃıńĥĬŅĭƟŅĬŏĴŊŀĚŒľƟŏěĶŇĠ
œħƟĬńŘĬ ěŃĨƟŀĚıńĥĬŅėĬ ĞŉŗĚœħƟŐĔƞ ŏĵŅĺĝĬĕŀĚĝŅĨŇŏĽňĵĔƞŀĬ ŏıŊŗŀŒľƟŏĵŅĺĝĬŏĨŇĭőĨŏĮƦĬįŌƟŒľĠƞĪňŗħňȮȮȮȮȮȮȮȮȮ
ĴňėŋĦĳŅıŐĸŃĴňėĺŅĴĽĴĭŌĶĦƢėĶĭĪŋĔħƟŅĬ ěŉĚĽŅĴŅĶĩĝƞĺĵĔńĬĽĶƟŅĚėĺŅĴŏěĶŇĠŒľƟŐĔƞĝŅĨŇĨƞŀœĮœħƟ ŐĸŃ
ľĬƟŅĪňŗĪňŗĴňėĺŅĴĽŜŅėńĠĵŇŗĚĕŀĚėĶŌĔŖėŊŀ ĔŅĶĮĸŌĔİƤĚėĺŅĴĶŌƟ ėĺŅĴėŇħŐĸŃěŇĨŒěŐĔƞŏĵŅĺĝĬ ŏıŊŗŀŒľƟŏĨŇĭőĨĕŉŘĬ
ŏĮƦĬıĸŏĴŊŀĚĪňŗħňŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĕŀĚĮĶŃŏĪĻĝŅĨŇŒĬĔŅĸĕƟŅĚľĬƟŅȮįŌƟŏĮƦĬėĶŌěŉĚěńħœħƟĺƞŅŏĮƦĬįŌƟĪňŗĴň
ĭĪĭŅĪŀĵƞŅĚĽŜŅėńĠŒĬĔŅĶĽĶƟŅĚĽĶĶėƢŀĬŅėĨĕŀĚĝŅĨŇĭƟŅĬŏĴŊŀĚ 
Š,ŢȮĺńĨĩŋĮĶŃĽĚėƢ  
Ȯ ŏıŊŗŀŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅĴňėŋĦĸńĔļĦŃȮħńĚĬňŘ 
Š,Ţ,ŠȮŏĮƦĬįŌƟĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬĔŅĶĽŀĬȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶ

ĮĢŇĭńĨŇĚŅĬœħƟŀĵƞŅĚĽŀħėĸƟŀĚĔńĭĽĳŅıĽńĚėĴȮĺńĥĬīĶĶĴȮŐĸŃŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻ 
Š,Ţ,šȮŏĮƦĬįŌƟĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶıńĥĬŅľĸńĔĽŌĨĶ

ĪŅĚħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĔŅĶĽŀĬĪňŗěŃĽƞĚįĸŒľƟėĶŌȮĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ ĽĴĶĶĩĬŃ ŐĸŃėŋĦĸńĔļĦŃ
ŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĔŅĶĻŉĔļŅĕŀĚĝŅĨŇ 
 Š.Ţ.Ţ ŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴ ěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌ ĴňėĺŅĴĶńĭįŇħĝŀĭĽŌĚĨƞŀ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŀħĪĬȮŒěĔĺƟŅĚŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟıĶƟŀĴĪňŗěŃ
ĮĶŃĔŀĭĺŇĝŅĝňıėĶŌ ŀĵƞŅĚĴňėŋĦĳŅıŐĸŃŏĮƦĬœĮĨŅĴĽĴĶĶĩĬŃŐĸŃĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌ 
 Š.Ţ.ţ ėĺŅĴĶŀĭĶŌƟħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬ
ĪķļġňŐĸŃĶŃŏĭňĵĭĺŇīňĔŅĶĻŉĔļŅĺŇěńĵ ŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŒľĴƞĽŜŅľĶńĭĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıľĶŊŀĔŅĶĻŉĔļŅŒĬ
ĶŃħńĭĽŌĚĕŉŘĬŒĬŀĬŅėĨ 

Š,Ţ,Ť ĴňĻńĔĵĳŅıĪňŗěŃıńĥĬŅĚŅĬŒĬľĬƟŅĪňŗ ŐĸŃŏĽƟĬĪŅĚĺŇĝŅĝňıŒľƟĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬįŌƟĬŜŅĪŅĚ
ĺŇĝŅĔŅĶȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĮĢŇĭńĨŇĚŅĬľĬƟŅĪňŗėĶŌœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňĮĶŃĽŇĪīŇĳŅı 
 
 
 
 
 



 

 

ŧ 
 

š. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
Š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨ ŒľƟĴň 
ȮȮȮĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗ 
ȮȮȮĽĔŀ,ȮŐĸŃėŋĶŋĽĳŅȮĔŜŅľĬħ 
 

Š. ıńĥĬŅľĸńĔĽŌĨĶőħĵĴňıŊŘĬģŅĬ 
ȮȮȮȮěŅĔŐįĬıńĥĬŅĔŅĶĻŉĔļŅ 
ȮȮȮȮŐľƞĚĝŅĨŇŐĸŃĴŅĨĶģŅĬ 
ȮȮȮȮĺŇĝŅĝňıŐĸŃěĶĶĵŅĭĶĶĦ 
ȮȮȮȮĕŀĚĺŇĝŅĝňıĕŀĚĭŋėĸŅĔĶ 
ȮȮȮȮĪŅĚĔŅĶĻŉĔļŅ  
š. ĨŇħĨŅĴĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
ȮȮȮȮŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

Š. ŏŀĔĽŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

š. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬ 
ȮȮȮȮľĸńĔĽŌĨĶ 
 

š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨĽŅĕŅĺŇĝŅȮȮȮ 
ȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 
ȮȮȮȮŒľƟĽŀħėĸƟŀĚĔńĭ 

ȮȮȮȮėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪŅĚȮȮȮȮ 
ȮȮȮȮĽńĚėĴ ŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚ 
ȮȮȮȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚ 
ȮȮȮȮĺŇĝŅĔŅĶ 

Š.ȮĨŇħĨŅĴėĺŅĴŏĮĸňŗĵĬŐĮĸĚŒĬ 
ȮȮȮĽńĚėĴ ŐĸŃĺŇĝŅĔŅĶŀĵƞŅĚ 
ȮȮȮĽĴŗŜŅŏĽĴŀ 

 

Š. ĶŅĵĚŅĬėĺŅĴıŉĚıŀŒěĕŀĚȮ 
ȮȮȮȮįŌƟŒĝƟĭńĦĤŇĨ 

š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪňŗ 
ȮȮȮȮĽŀħėĸƟŀĚĔńĭėĺŅĴŏĮĸňŗĵĬȮȮȮ 
ȮȮȮȮŐĮĸĚĪŅĚȮĽńĚėĴŏĻĶļģĔŇě 
ȮȮȮȮĔŅĶŏĴŊŀĚŐĸŃėĺŅĴĔƟŅĺ 
ȮȮȮȮľĬƟŅĪŅĚĺŇĝŅĔŅĶĞŉŗĚ 
ȮȮȮȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇ 
ȮȮȮȮĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 

Ţ. ŐįĬıńĥĬŅĭŋėĸŅĔĶ 
ȮȮȮȮħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
ȮȮȮȮŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶŒľƟĴň 
ȮȮȮȮėĺŅĴĶŌƟȮĽĴĶĶĩĬŃŐĸŃ 
ȮȮȮȮŏěĨėĨŇĪňŗĪńĬĽĴńĵ ŐĸŃ 
ȮȮȮȮŏľĴŅŃĽĴĨŅĴĴŅĨĶģŅĬ 
ȮȮȮȮŐĸŃěĶĶĵŅĭĶĶĦ 
ȮȮȮȮĕŀĚĺŇĝŅĝňı 

Š. ĽĬńĭĽĬŋĬĭŋėĸŅĔĶħƟŅĬ 
ȮȮȮȮĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĪŜŅĚŅĬ 
ȮȮȮȮĭĶŇĔŅĶŐĔƞŀĚėƢĔĶĳŅĵĬŀĔ 
š. ıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶ 
ȮȮȮȮȮŏĶňĵĬĶŌƟĕŀĚĭŋėĸŅĔĶħƟŅĬ 
ȮȮȮȮȮĔŅĶŏĶňĵĬȮĔŅĶĽŀĬŒľƟĴň 
ȮȮȮȮȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ȮȮȮȮȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıĵŇŗĚĕŉŘĬ 

Š. ĮĶŇĴŅĦĚŅĬĭĶŇĔŅĶȮ 
ȮȮȮȮĺŇĝŅĔŅĶĨƞŀĭŋėĸŅĔĶ 
ȮȮȮȮħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮŒĬľĸńĔĽŌĨĶ 
š. ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬȮȮ 
ȮȮȮȮĨƞŀĮĶŃĽŇĪīŇĳŅı 
ȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

 
 
 
 
 
 
 
 



 

 

Ũ 
 

ľĴĺħĪňŗȮŢȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

Š,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
Š,ŠȮĶŃĭĭ  
ĶŃĭĭĔŅĶĻŉĔļŅŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵ ŠȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮȮȮȮȮ

ŠȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇœĴƞĬƟŀĵĔĺƞŅȮŠŤ ĽńĮħŅľƢȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮȮȮȮȮȮ
ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮĚȮľĴĺħȮŤ' 
 Š,šȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ  

 ĔŜŅľĬħŒľƟĴňĶŃĵŃŏĺĸŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪňĵĭŏėňĵĚĔńĬœħƟĔńĭĔŅĶĻŉĔļŅĳŅėĮĔĨŇȮŐĸŃŒĝƟŏĺĸŅ
ŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŧȮĽńĮħŅľƢȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı.Ļ. šŤŤş ŐĸŃȮ&ĜĭńĭĪňŗȮš' ı.Ļ. šŤŤŦ (ĳŅėįĬĺĔȮĝ) Ȯ 
 Š,ŢȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  

ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ
šŤŤŤȮ&ĳŅėįĬĺĔȮĚȮľĴĺħȮŨ' 

 

š,Ȯ ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 š.Š ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 

ŒĬŏĺĸŅĶŅĝĔŅĶȮŏĶŇŗĴŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮĮƖĔŅĶĻŉĔļŅȮšŤťš 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ  ŏħŊŀĬȮĔĶĔġŅėĴȮůȮıķĻěŇĔŅĵĬ 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮš  ŏħŊŀĬȮīńĬĺŅėĴȮůȮŏĴļŅĵĬ 
 ĳŅėķħŌĶƟŀĬ          ŏħŊŀĬȮıķļĳŅėĴȮůȮĴŇĩŋĬŅĵĬ 
 ĪńŘĚĬňŘȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮĚȮľĴĺħȮŤ'ȮȮ 
 š,šȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

š.š.Š įŌƟŏĕƟŅĻŉĔļŅĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮ 
š.š.š ĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭ

ĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ(ĳŅėįĬĺĔ ĚȮľĴĺħȮŠ' 
 š,ŢȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 

š,Ţ,ŠȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃĭĭŀŋħĴĻŉĔļŅ ĞŉŗĚŏĮƦĬĶŃĭĭŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŐĸŃėĺĭėŋĴĨĬŏŀĚ 
š,Ţ,šȮĬńĔĻŉĔļŅŐĶĔŏĕƟŅĴňıŊŘĬģŅĬėĺŅĴĶŌƟŒĬĶŃħńĭĪňŗŐĨĔĨƞŅĚĔńĬȮŀŅěŏĔŇħĔŅĶœħƟŏĮĶňĵĭŏĽňĵŏĮĶňĵĭ

ĪŅĚĔŅĶĻŉĔļŅ 
 š.ţȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮš,Ţ 

š,ţ,ŠȮěńħĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞĪńŘĚŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ ėĦŃ ŐĸŃĽŅĕŅĺŇĝŅ ěńħĮĶŃĝŋĴ
įŌƟĮĔėĶŀĚȮěńħĶŃĭĭĔŅĶĮĶŉĔļŅȮŐĬŃŐĬĺȮőħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃİƙŅĵĔŇěĔŅĶĬńĔĻŉĔļŅħŌŐĸ
ĮĶŃĽŅĬĚŅĬĔńĭėĦŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟĮĔėĶŀĚŒĬĔĶĦňĪňŗĴňĮƤĠľŅ 



 

 

Šş 
 

š,ţ,šȮěńħŒľƟĴňĔŅĶĽŀĭĺńħĶŃħńĭėĺŅĴĽŅĴŅĶĩıŊŘĬģŅĬĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŜŅľĶńĭ
ĬńĔĻŉĔļŅŐĶĔŏĕƟŅĪŋĔėĬȮĔĶĦňĪňŗĬńĔĻŉĔļŅĽŀĭĺńħĶŃħńĭœħƟėŃŐĬĬœĴƞŏĮƦĬœĮĨŅĴĪňŗėĦŃĔŜŅľĬħȮĬńĔĻŉĔļŅ
ĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĮĶńĭıŊŘĬģŅĬ 

 
 š.Ť ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŒĬĶŃĵŃȮŤȮĮƖ 
 

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

šŤťš šŤťŢ šŤťţ šŤťŤ šŤťť 

ĝńŘĬĮƖĪňŗȮŠ ťş ťş ťş ťş ťş 

ĝńŘĬĮƖĪňŗȮš - ťş ťş ťş ťş 
ĝńŘĬĮƖĪňŗȮŢ - - ťş ťş ťş 

ĝńŘĬĮƖĪňŗȮţ - - - ťş ťş 
ĶĺĴ ťş Ššş Šŧş šţş šţş 

ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - ťş ťş 
 

 š.ť ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
š,ť,ŠȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵ :ȮĭŅĪ' 

 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

šŤťš šŤťŢ šŤťţ šŤťŤ šŤťť 
Š,ȮėƞŅĸĚĪŃŏĭňĵĬ Š*şŧş*şşş š*Šťş*şşş Ţ*šţş*şşş ţ*Ţšş*şşş ţ*Ţšş*şşş 

š. ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ ţŧ*şşş Ũť*şşş Šţţ*şşş ŠŨš*şşş ŠŨš*şşş 
ĶĺĴĶŅĵĶńĭ Š*Ššŧ*şşş š*šŤť*şşş Ţ*Ţŧţ*şşş ţ*ŤŠš*şşş ţ*ŤŠš*şşş 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



 

 

ŠŠ 
 

 š,ť,šȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵ :ȮĭŅĪ' 
 

 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

šŤťš šŤťŢ šŤťţ šŤťŤ šŤťť 
Š,ȮĚĭĭŋėĸŅĔĶ šşş*şşş šşş*şşş šşş*şşş šşş*şşş šşş*şşş 

š. ĚĭħŜŅŏĬŇĬĔŅĶ        

ȮȮȮš,ŠȮėƞŅĨŀĭŐĪĬ Ŧš*şşş Ŧš*şşş Ŧš*şşş Ŧš*şşş Ŧš*şşş 
ȮȮȮš,šȮėƞŅŒĝƟĽŀĵ Ţť*şşş Ťţ*şşş Ŧš*şşş Ũş*şşş Ũş*şşş 
ȮȮȮš,ŢȮėƞŅĺńĽħŋ ŧş*şşş Ššş*şşş Šŧş*şşş ššş*şşş ššş*şşş 
ȮȮȮš,ţȮėƞŅĽŅīŅĶĦŌĮőĳė - - - - - 
Ţ,ȮĚĭĸĚĪŋĬ        
ȮȮȮŢ,ŠȮėƞŅĪňŗħŇĬ
ĽŇŗĚĔƞŀĽĶƟŅĚ 

- - - - - 

ȮȮȮŢ,šȮėƞŅėĶŋĳńĦĤƢ ţş*şşş ŧş*şşş Ššş*şşş Šťş*şşş Šťş*şşş 
ţ,ȮŏĚŇĬŀŋħľĬŋĬ        
ȮȮȮţ,ŠȮĔŅĶĪŜŅĺŇěńĵ ŧş*şşş ŧş*şşş ŧş*şşş ŧş*şşş ŧş*şşş 
ȮȮȮţ,šȮĔŅĶĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ţş*şşş ţş*şşş ţş*şşş ţş*şşş ţş*şşş 

ĶĺĴĶŅĵěƞŅĵ Ťţŧ*şşş ťţť*şşş Ŧťţ*şşş ŧťš*şşş ŧťš*şşş 
 

 ĮĶŃĴŅĦĔŅĶėƞŅŒĝƟěƞŅĵĨƞŀľńĺŒĬĔŅĶįĸŇĨĭńĦĤŇĨȮŠŠ*ŦŤş,şşȮĭŅĪ-ėĬ-ĮƖ 
 

š.Ŧ ĶŃĭĭĔŅĶĻŉĔļŅȮ 
XȮŐĭĭĝńŘĬŏĶňĵĬ  
ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ  
ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
ȮȮȮȮȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning'  
ȮȮȮȮȮŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ  
ȮȮȮȮȮŀŊŗĬȮŕȮ&ĶŃĭŋ'Ȯźźźźźźźźźźźźźźźźźźźźźźźź, 

š.ŧ ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤšȮ

ŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŧȮ&ĳŅėįĬĺĔȮĜ'Ȯ 
 
 
 
 
 
 



 

 

Šš 
 

Ţ,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
Ţ.Š ľĸńĔĽŌĨĶ  
 Ţ.Š.ŠȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮŠţšȮľĬƞĺĵĔŇĨ 
 Ţ,Š,šȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

               

ĶŅĵĔŅĶ 
ŏĔĦĤƢȮĴėŀ,Š 
œĴƞĬƟŀĵĔĺƞŅȮ&ĬĔ,' 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
ı,Ļ,ȮšŤťšȮ&ĬĔ,' 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ Ţş Ţş 
ȮȮȮȮŠ'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ - Šš 
ȮȮȮȮš'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ - Ţ 
ȮȮȮȮŢ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ - ť 
ȮȮȮȮţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

 
- 

 
Ũ 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ Ũţ Šşť 
ȮȮȮȮŠ'ȮĔĸŋƞĴĺŇĝŅĝňıėĶŌȮȮ 
ȮȮȮȮȮȮȮȮ&Š'ȮĺŇĝŅĝňıėĶŌĭńĚėńĭ 
ȮȮȮȮȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĽĩŅĬĻŉĔļŅ 

Ţţ 
šš 
Šš 

ţŢ 
šŧ 
ŠŤ 

ȮȮȮȮš'ȮĔĸŋƞĴĺŇĝŅŏŀĔ 
ȮȮȮȮȮȮȮȮ&Š'ȮĺŇĝŅŏŀĔĭńĚėńĭ 
ȮȮȮȮȮȮȮȮ&š'ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

ťş 
ţş 
šş 

ťŢ 
ţš 
šŠ 

ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮ ť ť 
ĶĺĴ ŠŢş Šţš 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ.Š.Ţ ĶŅĵĺŇĝŅ  
 Š'ȮĶŃĭĭĶľńĽĺŇĝŅĵŉħıŊŘĬģŅĬĕŀĚĶŃĭĭĶľńĽŏħŇĴȮ 
 ȮȮš'ȮĔŅĶěńħľĴĺħĺŇĝŅȮľĴŌƞĺŇĝŅȮĵŉħĶŃĭĭĔŅĶěńħľĴĺħľĴŌƞĺŇĝŅĕŀĚȮISCEDȮ
(International Standard Classification Education) ŏĮƦĬŐĬĺĪŅĚȮ 
 ȮȮŢ'ȮĔŅĶěńħľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅȮĵŉħľĸńĔȮŢȮĮĶŃĔŅĶȮėŊŀȮ 
  ȮȮ&Š'ȮĵŉħľĸńĔĽŅĶŃĽŜŅėńĠȮ&Concept'ȮĕŀĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ 
  ȮȮ&š'ȮĵŉħĔŜŅŏĬŇħĕŀĚĶŅĵĺŇĝŅȮ 
  ȮȮ&Ţ'ȮŀŅĻńĵįŌƟŏĝňŗĵĺĝŅĠ 
 ȮȮţ'ȮĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŏĸĕȮŦȮĨńĺȮ 
  ȮȮŏĸĕȮŢȮĨńĺŐĶĔŏĮƦĬľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅȮ 
  ȮȮŏĸĕĨńĺĪňŗȮţȮĭƞĚĭŀĔĩŉĚĶŃħńĭėĺŅĴĵŅĔĚƞŅĵľĶŊŀĝńŘĬĮƖȮ 
  ȮȮŏĸĕĨńĺĪňŗȮŤȮĭƞĚĭŀĔĩŉĚĸńĔļĦŃŏĬŊŘŀľŅĺŇĝŅȮ 
  ȮȮŏĸĕĨńĺĪňŗȮť*ȮŦȮĭƞĚĭŀĔĩŉĚĸŜŅħńĭĔƞŀĬľĸńĚĕŀĚĺŇĝŅ 
 



 

 

ŠŢ 
 

ŠȮȮȮȮȮȮšȮȮȮȮȮȮȮŢȮȮȮȮȮȮȮţȮȮȮȮȮȮȮŤȮȮȮȮȮȮȮťȮȮȮȮȮȮȮŦ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        Ȯ ȮĸŜŅħńĭĔƞŀĬľĸńĚ 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸńĔļĦŃŏĬŊŘŀľŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅȮȮȮĶŃħńĭėĺŅĴĵŅĔĚƞŅĵľĶŊŀĝńŘĬĮƖȮȮȮȮȮȮ 
 
 

 őħĵĔŜŅľĬħėĺŅĴľĴŅĵĕŀĚĨńĺŏĸĕĨŅĴĸńĔļĦŃŏĬŊŘŀľŅ-ĔĸŋƞĴĵƞŀĵĕŀĚĽŅĕŅĺŇĝŅȮħńĚĬňŘ 
 

ĶľńĽ ľĴĺħŐĸŃľĴŌƞĺŇĝŅ ĶľńĽ ľĴĺħŐĸŃľĴŌƞĺŇĝŅ 
Šşş ĺŇĝŅĪňŗœĴƞĽŅĴŅĶĩěńħŏĕƟŅľĴŌƞĺŇĝŅŒħœħƟ ŠšŤ ĮĶŃĺńĨŇĻŅĽĨĶƢ 
ŠşŠ ľĸńĔĔŅĶĻŉĔļŅ Ššť ĴŅĬŋļĵĺŇĪĵŅŐĸŃĽńĚėĴĺŇĪĵŅ 
Šşš ľĸńĔĽŌĨĶŐĸŃĔŅĶĽŀĬ ŠšŦ ĳŌĴŇĻŅĽĨĶƢ 
ŠşŢ ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚ

ĔŅĶĻŉĔļŅ 
Ššŧ ĶńģĻŅĽĨĶƢŐĸŃĬŇĨŇĻŅĽĨĶƢ 

Šşţ ĮĶŃŏĴŇĬįĸŐĸŃĺŇěńĵĪŅĚĔŅĶĻŉĔļŅ ŠšŨ ŏĻĶļģĻŅĽĨĶƢ 
ŠşŤ ěŇĨĺŇĪĵŅŐĸŃĔŅĶŐĬŃŐĬĺ ŠŢş ŀŋĨĽŅľĔĶĶĴĻŇĸĮƝ 
Šşť ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ ŠŢŠ  
ŠşŦ ĔŅĶĻŉĔļŅĮģĴĺńĵ ŠŢš  
Šşŧ ĔŅĶĻŉĔļŅıŇŏĻļ ŠŢŢ  
ŠşŨ ıĸĻŉĔļŅŐĸŃĬńĬĪĬŅĔŅĶ ŠŢţ  
ŠŠş  ŠŢŤ  
ŠŠŠ ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ ŠŢť  
ŠŠš ĲƕĽŇĔĽƢ ŠŢŦ  
ŠŠŢ ŏėĴň ŠŢŧ  
ŠŠţ ĝňĺĺŇĪĵŅ ŠŢŨ  
ŠŠŤ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ Šţş  
ŠŠť ėŀĴıŇĺŏĨŀĶƢ ŠţŠ ĻŇĸĮĻŉĔļŅ 
ŠŠŦ ħŅĶŅĻŅĽĨĶƢ Šţš ĺŇěŇĨĶĻŇĸĮƝ 
ĶľńĽ ľĴĺħŐĸŃľĴŌƞĺŇĝŅ ĶľńĽ ľĴĺħŐĸŃľĴŌƞĺŇĝŅ 
ŠŠŧ ĺŇĪĵŅĻŅĽĨĶƢŏĔňŗĵĺĔńĭőĸĔ ŠţŢ ĮĶŃĵŋĔĨƢĻŇĸĮƝ 
ŠŠŨ  Šţţ ĬŅĢĻŇĸĮƝŐĸŃĔŅĶŐĽħĚ 
Ššş  ŠţŤ ħŋĶŇĵŅĚėĻŇĸĮƝ 
ŠšŠ ĮĶńĝĠŅȮĻŅĽĬŅȮŐĸŃŏĪĺĺŇĪĵŅ Šţť  
Ššš ĳŅļŅĻŅĽĨĶƢ ŠţŦ  
ŠšŢ ĳŅļŅœĪĵ Šţŧ  
Ššţ ĳŅļŅŀńĚĔķļ ŠţŨ  



 

 

Šţ 
 

ȮȮȮȮĔ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢşȮȮȮľĬƞĺĵĔŇĨ 

 

 ĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                              ȮȮȮȮȮȮȮȮȮŢş   ľĬƞĺĵĔŇĨ 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ) ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮŠš   ľĬƞĺĵĔŇĨ 
şşşŤŠşŠ-ťš ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ 

English Speaking and Listening Skills 
Ţ(š-š-Ť) 

şşşŤŠşŢ-ťš ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
Thai for Communication 

Ţ(š-š-Ť) 

şşşŤŠşť-ťš ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
English Usage for Communication 

Ţ(š-š-Ť) 

şşşŤŠŠş-ťš ĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ 
English for Professional Purposes 

Ţ(š-š-Ť) 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮŢ   ľĬƞĺĵĔŇĨ 
şşşŤŠşŦ-ťš ĽŋĬĪĶňĵŃ 

Aesthetics 
Ţ(š-š-Ť) 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮť   ľĬƞĺĵĔŇĨ 
şşşŤŠşš-ťš ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 

Potency Citizenship 
Ţ(š-š-Ť) 

şşşŤŠşŧ-ťš ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ 
The King Wisdom for Local Development 

Ţ(š-š-Ť) 

                 ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĭńĚėńĭŏĶňĵĬȮŨ  ľĬƞĺĵĔŇĨ 
şşşŤŠşţ-ťš ĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ 

Health Promotion and Care 
Ţ(š-š-Ť) 

şşşŤŠşŤ-ťš ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı 
0/st Century Skills for Living and Occupations 

Ţ(š-š-Ť) 

şşşŤŠşŨ-ťš ĔŅĶėŇħŏĝŇĚŏľĨŋįĸ 
Logical thinking 

Ţ(š-š-Ť) 

 
ȮȮȮȮȮȮȮȮȮȮȮȮĕ.ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ Šşť ľĬƞĺĵĔŇĨ 

ȮȮȮŠ) ĔĸŋƞĴĺŇĝŅĝňıėĶŌ    ţŢ ľĬƞĺĵĔŇĨ 
Ȯ&Š) ĺŇĝŅĝňıėĶŌȮ&ĭńĚėńĭ' ȮȮšŧ ľĬƞĺĵĔŇĨ 
ȮȮȮĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                Ȯ      Ȯšŧ ľĬƞĺĵĔŇĨ 
 

ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢ 
Individual Development Plan 

Š&ş-š-Š' 

ŠşŠŠšşŠ-ťš ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 
Ethics and Spirituality for Teachers           

Ţ(š-š-Ť) 



 

 

ŠŤ 
 

ŠşšŠšşŠ-ťš ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
Curriculum Development                                  

Ţ(š-š-Ť) 

ŠşšššşŠ-ťš ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
Instructional Science 

Ţ(š-š-Ť) 

ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ 
Innovation and Information Technology for Educational 
Communication and Learning 

Ţ(š-š-Ť) 

ŠşţššşŠ-ťš ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Learning Measurement and Evaluation             

Ţ(š-š-Ť) 

ŠşţŢšşš-ťš ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
Research and Development in Innovation and Learning 

Ţ(š-š-Ť) 

ŠşŤŠšşŠ-ťš ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ 
Psychology for Teacher                               

Ţ(š-š-Ť) 

ŠşťššşŠ-ťš ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ 
Education Administration and Quality Assurance in 
Education            

Ţ(š-š-Ť) 

ŠššŠšşŠ-ťš ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
Language for Communication 

Ţ(š-š-Ť) 

 
 

               

    ȮȮȮ&š) ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮȮ                          ȮȮȮȮŠŤ  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                      ŠŤ  ľĬƞĺĵĔŇĨ 
ĶľńĽ ĝŊŗŀĺŇĝŅ           ȮȮȮȮȮȮĬ&ĝĴ,' 

ŠşşŠŧşŠ-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ    
Practicum Teaching 1 

ȮȮȮȮȮȮŠ(Ũş) 

Šşşšŧşš-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš    
Practicum Teaching 2 

ȮȮȮȮȮȮŠ(Ũş) 

ŠşşŢŧşŢ-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ  
 Practicum Teaching 3 

ȮȮȮȮȮȮŠ(Ũş) 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ    
Internship 1 ȮȮȮȮȮť(Ťţş) 

ŠşşţŧşŤ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš    
InternshipȮ2 
 
 

ȮȮȮȮȮť&Ťţş' 

 ȮȮȮȮ   



 

 

Šť 
 

š' ĔĸŋƞĴĺŇĝŅŏŀĔ  ȮťŢ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Š) ĺŇĝŅŏŀĔȮȮĭńĚėńĭŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮţšȮ     ȮȮľĬƞĺĵĔŇĨ 
ŠŠŠŠšşŠ-ťš ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ Š Ţ(š-š-Ť) 

 Biology for Teacher 1  
ŠŠŠŠšşš-ťš ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ š Ţ(š-š-Ť) 

 Biology for Teacher 2  
ŠŠŠŠŢşŠ-ťš ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ Š Ţ(š-š-Ť) 

 Physics for Teacher 1  
ŠŠŠŠŢşš-ťš ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ š Ţ(š-š-Ť) 

 Physics for Teacher 2  
ŠŠŠŠţşŠ-ťš ŏėĴňĽŜŅľĶńĭėĶŌ Š Ţ(š-š-Ť) 

 Chemistry for Teacher 1  
ŠŠŠŠţşš-ťš ŏėĴňĽŜŅľĶńĭėĶŌ š Ţ(š-š-Ť) 

 Chemistry for Teacher 2  
ŠŠŠŠŤşŠ-ťš ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢ Ţ(š-š-Ť) 

 Mathematics for Science Teaching  
ŠŠŠššşŢ-ťš ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı Ţ(š-š-Ť) 

 Biological Science  
ŠŠŠŢŦşŠ-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅ Ţ(š-š-Ť) 

 Learning Management Science for Primary Education  
ŠŠŠŢŦşš-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅ Ţ(š-š-Ť) 

 Learning Management Science for Secondary School   
 Students  

ŠŠŠŢŧşš-ťš ĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ Ţ(š-š-Ť) 
 Research to Develop Science Learning Process  

ŠŠŦšŠşŠ-ťš ħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ Ţ(š-š-Ť) 
 Astronomy and Space  

ŠŠŧšŠşš-ťš ĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı Ţ(š-š-Ť) 
 Physical Science  

ŠŠŧšŠşŢ-ťš ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ Ţ(š-š-Ť) 
 Earth System Science  

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&š) ĺŇĝŅŏŀĔŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮšŠȮ ȮȮľĬƞĺĵĔŇĨ 
ŠŠŠšťşŠ-ťš ĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ 

STEM EducationȮfor Science Teacher 
Ţ(š-š-Ť) 

ŠŠŠŢšşţ-ťš ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 
Environmental Science 

Ţ(š-š-Ť) 



 

 

ŠŦ 
 

ŠŠŠŢŢşŢ-ťš œĲĲƚŅŐĸŃıĸńĚĚŅĬ  
Energy and Electricity 

  Ţ(š-š-Ť) 

ŠŠŠŢŧşŠ-ťš őėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Projects and Scientific Activities 

Ţ(š-š-Ť) 

ŠŠŠŢŧşŢ-ťš ĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬ 
School Science Practice 

Ţ(š-š-Ť) 

ŠŠŠŢŧşţ-ťš īĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Nature and Scientific Inquiry 

Ţ(š-š-Ť) 

ŠŠŠţšşŢ-ťš ĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ 
School Botanical Garden 

Ţ(š-š-Ť) 

ŠŠŠţŧşŤ-ťš ĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢ 
Seminar in Sciences and Teaching 

Ţ(š-š-Ť) 

ŠŠŠţŨşŠ-ťš ĺŇĪĵŅĔŅĶėŜŅĬĺĦ 
Computational Science 

Ţ(š-š-Ť) 

 
     Ţ) ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ         ť ȮȮȮȮľĬƞĺĵĔŇĨ 

       ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮŒĬľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮőħĵœĴƞĞŘŜŅĔńĭ
ĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅŐĸƟĺŐĸŃĨƟŀĚœĴƞŏĮƦĬĶŅĵĺŇĝŅȮĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶ
ĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚĽŅĕŅĺŇĝŅĬňŘ  

  
 Ţ.Š.ţ ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 

 

ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşš-ťš ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌ) 

ŠşŠŠšşŠ-ťš ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃ
ěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 

 
Ţ&š-š-Ť' 

ŠşŤŠšşŠ-ťš ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ ŠŠŠŠšşŠ-ťš ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮŠ Ţ&š-š-Ť' 
&ĺŇĝŅŏŀĔ' ŠŠŠŠŢşŠ-ťš 

ŠŠŠŠţşŠ-ťš 
ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮŠ 
ŏėĴňĽŜŅľĶńĭėĶŌȮŠ 

Ţ&š-š-Ť' 
Ţ&š-š-Ť' 

 ŠŠŠŠŤşŠ-ťš ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢ Ţ&š-š-Ť' 
ȮȮĶĺĴľĬƞĺĵĔŇĨ šŠ 

 
 
 
 



 

 

Šŧ 
 

ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŠ-ťš ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ
&ĺŇĝŅĝňıėĶŌ) 

 

ŠşšŠšşŠ-ťš ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ Ţ&š-š-Ť' 
ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ

ĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ 
 

Ţ&š-š-Ť' 
 ŠşşŠŧşŠ-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ    Š&Ũş' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔ' 

 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

ŠŠŠŠšşš-ťš ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮš Ţ&š-š-Ť' 
ŠŠŠŠŢşš-ťš ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮš  Ţ&š-š-Ť' 
ŠŠŠŠţşš-ťš ŏėĴňĽŜŅľĶńĭėĶŌȮš Ţ&š-š-Ť' 

xxxxxxx ĺŇĝŅŏĸŊŀĔ Ţ&š-š-Ť' 
ȮȮĶĺĴľĬƞĺĵĔŇĨ šš 

 
 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŢ-ťš ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' 
 şşşŤŠşŤ-ťš ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠ ŏıŊŗŀĝňĺŇĨŐĸŃ

ŀŅĝňı 
 

Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌ) 

ŠşšššşŠ-ťšȮ ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ Ţ&š-š-Ť' 
ŠşţššşŠ-ťš ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ Ţ&š-š-Ť' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ ŠŠŠššşŢ-ťš ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı Ţ&š-š-Ť' 
&ĺŇĝŅŏŀĔ' ŠŠŧšŠşš-ťš 

ŠŠŧšŠşŢ-ťš 
ĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı 
ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ 

Ţ&š-š-Ť' 
Ţ&š-š-Ť' 

ȮȮĶĺĴľĬƞĺĵĔŇĨ šŠ 
 
 
 
 
 
 
 
 
 
 



 

 

ŠŨ 
 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşţ-ťš ĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ
&ĺŇĝŅĝňıėĶŌ) 

 
 

ŠşťššşŠ-ťš ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅ 

 
Ţ&š-š-Ť' 

ŠššŠšşŠ-ťš ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' 
Šşşšŧşš-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš   Š&Ũş' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔ' 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

 
ŠŠŦšŠşŠ-ťš 

xxxxxxx 
xxxxxxx 

 
ħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ 
ĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔ 

 
Ţ&š-š-Ť' 
Ţ&š-š-Ť' 
Ţ&š-š-Ť' 

ŏĸŊŀĔŏĽĶň xxxxxxx ŏĸŊŀĔŏĽĶň Ţ&š-š-Ť' 
ȮȮĶĺĴľĬƞĺĵĔŇĨ šš 

 
 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşť-ťš ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' 
 şşşŤŠşŧ-ťš ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ Ţ&š-š-Ť' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ
&ĺŇĝŅĝňıėĶŌ) 

ŠşţŢšşš-ťš ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ Ţ&š-š-Ť' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔ' 

 
 

&ĺŇĝŅŏŀĔŏĸŊŀĔ' 
 

ŠŠŠŢŦşŠ-ťš 
 

ŠŠŠŢŧşš-ťš 
 

xxxxxxx 
xxxxxxx 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅ 
ĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 
ĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔ 

 
Ţ&š-š-Ť' 

 
Ţ&š-š-Ť' 
Ţ&š-š-Ť' 
Ţ&š-š-Ť' 

ȮȮĶĺĴľĬƞĺĵĔŇĨ šŠ 
 
 
 
 
 
 
 



 

 

šş 
 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŦ-ťš ĽŋĬĪĶňĵŃȮ Ţ&š-š-Ť' 
 şşşŤŠşŨ-ťš ĔŅĶėŇħŏĝŇĚŏľĨŋįĸ Ţ&š-š-Ť' 

şşşŤŠŠş-ťš ĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňı Ţ&š-š-Ť' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ
&ĺŇĝŅĝňıėĶŌ) 
Ȯ&ĺŇĝŅŏŀĔ' 

 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

 
ŠşşŢŧşŢ-ťš 

 
İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ    

 
Š&š-š-Ť' 

ŠŠŠŢŦşš-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĴńīĵĴĻŉĔļŅ 

 
Ţ&š-š-Ť' 

xxxxxxx ĺŇĝŅŏĸŊŀĔ Ţ&š-š-Ť' 
 xxxxxxx ĺŇĝŅŏĸŊŀĔ Ţ&š-š-Ť' 

ŏĸŊŀĔŏĽĶň xxxxxxx ŏĸŊŀĔŏĽĶň Ţ&š-š-Ť' 
ȮȮĶĺĴľĬƞĺĵĔŇĨ šš 

 
 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌ) 

 
Šşşţŧşţ-ťš 

 
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ    

 
ť&Ťţş' 

    
ĶĺĴľĬƞĺĵĔŇĨ ť 

 
 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌ) 

 
ŠşşţŧşŤ-ťš 

 
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš    

 
ť&Ťţş' 

ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢȮȮ Š&ş-š-Š' 
 

ȮȮĶĺĴľĬƞĺĵĔŇĨ Ŧ 



 

 

šŠ 
 

ȮȮȮȮȮȮȮŢ.š ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ,š,ŠȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗ 
ŏĸĕĮĶŃěŜŅĨńĺ
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ ĝŊŗŀȮůȮĽĔŋĸ 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅ ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

Š xxxxxxxxxxxxx įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵŀŜŅĬĺĵȮȮŀĶĶěĬŅĪĶ ĔĻ,Ĵ, 
 
ĺĪ,ĭ, 

ŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅ 
 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ
ĮĶŃĽŅĬĴŇĨĶ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

šŤšŧ 
 
šŤšŤ 

š xxxxxxxxxxxxx įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĺńĝĶŇĬĪĶƢȮȮŏħĝĔŋĸĪŀĚ ĺĪ,Ĵ, 
ė,ĭ, 

ĔŅĶĽŀĬĲƕĽŇĔĽƢ 
ĲƕĽŇĔĽƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĺŇĪĵŅĸńĵėĶŌĬėĶĶŅĝĽňĴŅ 

šŤŢŢ 
šŤšŦ 

Ţ xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĽŅĺĮƕĵŃĬŋĝȮȮŏľĸŊŀĚŅĴ Ļļ,Ĵ, 
ė,ĭ, 

ĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅ 
ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤš 
šŤŤş 

ţ xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĬńĬĪıĶȮȮĔĚĳŌŏĺĝ ĔĻ,Ĵ, 
ė,ĭ, 

ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ 
ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤŢ 
šŤţţ 

Ť xxxxxxxxxxxxx ŀŅěŅĶĵƢ ĬŅĚĽŅĺŀŇĻĶŅĶńĨĬƢȮȮĴŅĕńĬıńĬīƢ ĺĪ,Ĵ, 
ė,ĭ, 

ĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ&ĝňĺĺŇĪĵŅ' 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

šŤŤţ 
šŤţŨ 

                  

 ȮȮȮȮȮȮȮȮȮȮŢ,š,šȮŀŅěŅĶĵƢıŇŏĻļ 

ĸŜŅħńĭĪňŗ 
ŏĸĕĮĶŃěŜŅĨńĺ
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ 
ėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅ 
ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

Š xxxxxxxxxxxxx įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵŀŇĽĶŃȮȮŀŇĬĸŋŏıĪ ĺĪ,Ĵ, 
ĔĻ,ĭ, 

ĔŅĶĽŀĬĲƕĽŇĔĽƢ 
ĲƕĽŇĔĽƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĺŇĪĵŅĸńĵĺŇĝŅĔŅĶĻŉĔļŅȮ 
ıĶŃĬėĶ 

šŤšš 
šŤŠŤ 



 

 

šš 
 

ţ. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ&ĩƟŅĴň' 
ȮȮȮȮěŅĔĮƤĠľŅĔŅĶĕŅħŐėĸĬėĶŌŒĬĽĩŅĬĻŉĔļŅȮľĸńĔĽŌĨĶěŉĚĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪňŗĽĬŒěěŃœĮİƗĔ
ĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıŒĬĽĩŅĬĻŉĔļŅĪňŗěńħőėĶĚĔŅĶĽľĔŇěĻŉĔļŅœħƟőħĵĨƟŀĚŏĮƦĬĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŒĬ
ĽĩŅĬĻŉĔļŅŏĪƞŅĬńŘĬ 
ţ,ŠȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
ţ,Š,ŠȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 ȮȮȮŠ'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
                   ȮȮš'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬȮŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 
   ȮŢ'ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮȮȮȮȮ
ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 
 ȮȮȮţ'ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃėŇħ
ŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢ
ĕŀĚĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨ
ėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 

ţ,Š,š  ħƟŅĬėĺŅĴĶŌƟ   
  Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅ
įŌƟŏĶňĵĬŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮ
ĪńĔļŃĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮ
ėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇȮĔŅĶĭŌĶĦŅĔŅĶ
ĔŅĶĽŀĬȮ(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology 
Engineering and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional 
Learning Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
 š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ



 

 

šŢ 
 

ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 
 Ţ'ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 
 ţ'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 

 ȮȮȮŤ'ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ
ĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
    ţ,Š,Ţ ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
 Š'ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬ
őĸĔĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ
ŐĸŃĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮ
ĮĶŃĽĭĔŅĶĦƢĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃ
įĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 
 š'ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
 Ţ'ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħ
ėĺŅĴĶŌƟŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 
ȮȮȮȮȮȮȮȮȮţ.Š.ţ ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 Š'ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢ
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  Š)ȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ    ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš  

  š)ȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš    ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš  
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  Ţ)ȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ        ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš  
  ţ)ȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠȮ     ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ  
  Ť)ȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮ     ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš  
 

 ţ,ŢȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
 
ĝńŘĬĮƖ İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ľĬƞĺĵĔŇĨŐĸŃěŜŅĬĺĬĝńŗĺőĴĚ 
Š ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ŠȮľĬƞĺĵĔŇĨȮŨşȮĝńŗĺőĴĚ 
š ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš ŠȮľĬƞĺĵĔŇĨȮŨşȮĝńŗĺőĴĚ 
Ţ ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ ŠȮľĬƞĺĵĔŇĨȮŨşȮĝńŗĺőĴĚ 
ţ ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ    ťȮľĬƞĺĵĔŇĨȮŤţşȮĝńŗĺőĴĚ 
ţ ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš    ťȮľĬƞĺĵĔŇĨȮŤţşȮĝńŗĺőĴĚ 
 
Ť,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
 Ť,ŠȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ȮȮȮȮȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňėĺŅĴŏĝňŗĵĺĝŅĠȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶėƟĬėĺƟŅĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ěŉĚĔŜŅľĬħŒľƟĶŅĵĺŇĝŅőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭȮőħĵĻŉĔļŅĔĶŃĭĺĬĔŅĶ
ŐĽĺĚľŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħŒĬĔŅĶĪŜŅ
őėĶĚĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĮĶŃŏĳĪĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĺŇīňĔŅĶĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬȮĔŅĶěńħŐĽħĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ ŐĸŃŏıŊŗŀŒľƟ
ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĭĪĭŅĪŐĸŃľĬƟŅĪňŗŒĬĔŅĶŏĮƦĬĪňŗĮĶŉĔļŅőėĶĚĚŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĕŀĚĬńĔŏĶňĵĬĶŃħńĭĮĶŃĩĴĻŉĔļŅŐĸŃĴńīĵĴĻŉĔļŅȮĨĸŀħěĬĴňĪńĔļŃŒĬĔŅĶěńħŐĽħĚįĸĚŅĬŐĸŃ
ĮĶŃŏĴŇĬőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮőħĵĴňěŋħŏĬƟĬĪňŗĨƟŀĚĔŅĶŒľƟĬńĔĻŉĔļŅŒĝƟĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ŠŢȮĪńĔļŃȮœĮŒĝƟŏıŊŗŀĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢ 

 ŐĸŃĶŅĵĺŇĝŅĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮĻŉĔļŅėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀŀĔŐĭĭĺŅĚŐįĬŐĸŃĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵȮŐĔƟĮƤĠľŅŒĬĪƟŀĚĩŇŗĬŀĵƞŅĚĬƟŀĵȮŠȮőėĶĚĔŅĶȮ
őħĵŒĝƟĽĩŇĨŇĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚľĶŊŀĔŅĶėƟĬėĺƟŅȮĶĺĴĪńŘĚĺŇīňĔŅĶŏĕňĵĬĶŅĵĚŅĬŀĵƞŅĚĴňĶŃĭĭŐĸŃĔŅĶ
ŏįĵŐıĶƞȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟŐĸŃŒľƟĬńĔĻŉĔļŅȮĻŉĔļŅėƟĬėĺƟŅĺŇěńĵȮľĶŊŀ
ĔŅĶĻŉĔļŅŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮŏĮƦĬĶŅĵĭŋėėĸľĶŊŀŏĮƦĬĔĸŋƞĴȮĨŅĴėĺŅĴĽĬŒěȮŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŒĬŏĝŇĚľĸńĔĔŅĶŐĸŃĪķļġňȮőħĵŀŅěĴňĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĻŅĽĨĶƢȮĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
  



 

 

šť 
 

Ť,šȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Ť.š.Š ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

         Š'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
                    š'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬȮŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ ȮȮȮȮȮȮȮȮȮȮȮ 

         Ť.š.š ħƟŅĬėĺŅĴĶŌƟ   
   Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅ
įŌƟŏĶňĵĬŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮ
ĪńĔļŃĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮ
ėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶ
ĔŅĶĽŀĬ (Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology 
Engineering and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional 
Learning Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
 š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 
 Ţ'ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬ  
ȮȮȮȮȮȮȮȮȮȮŤ.š.Ţ ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮ   Š'ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬ
őĸĔĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ
ŐĸŃĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮ



 

 

šŦ 
 

ĮĶŃĽĭĔŅĶĦƢĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃ
įĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 
 š'ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ    

ȮȮȮȮȮȮȮȮȮȮŤ.š.ţ ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ                  
 Š'ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢ
ŐĸŃĪŅĚĽńĚėĴ 
 š'ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ
įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
 Ţ'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 ţ'ȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ   
ȮȮȮ    Ť.š.Ť ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň               
 Š'ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮȮȮȮȮȮȮȮ
ŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
 š'ȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴĨƞŅĚȮŕȮ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭĨƞŅĚȮŕȮ
őħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚȮŕȮĪňŗŏľĴŅŃĽĴ 
 Ţ'ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚȮŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ   
      Ť.š.ť ħƟŅĬĺŇīňĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   
 Š' ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅĔŅĶŀŀĔŐĭĭŏĬŊŘŀľŅ
ĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĮƕħœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 
 š'ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴȮĔŅĶěńħŏĬŊŘŀľŅĽŅĶŃȮĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĔĸœĔĔŅĶĝƞĺĵŏľĸŊŀȮŐĔƟœĕŐĸŃĽƞĚŏĽĶŇĴıńĥĬŅįŌƟŏĶňĵĬĪňŗ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽĬŒěȮėĺŅĴĩĬńħŐĸŃĻńĔĵĳŅıĕŀĚįŌƟŏĶňĵĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮȮȮȮȮȮȮ
ĪńŘĚįŌƟŏĶňĵĬĮĔĨŇŐĸŃįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļľĶŊŀįŌƟŏĶňĵĬĪňŗĴňĕƟŀěŜŅĔńħĪŅĚĔŅĵ 
    
 



 

 

šŧ 
 

ȮȮȮȮŤ,ŢȮĝƞĺĚŏĺĸŅȮ 
  ȮȮȮĶŅĵĺŇĝŅȮŠŠŠŢŧşš-ťš ĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮěńħŒľƟŏĶňĵĬ
ŒĬĝńŘĬĮƖĪňŗȮŢ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ  
 Ť,ţȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

 ĶŅĵĺŇĝŅȮŠŠŠŢŧşš-ťš ĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ ěŜŅĬĺĬ   ľĬƞĺĵĔŇĨȮ
Ţ(š-š-Ť) 
ȮȮȮȮŤ,ŤȮĔŅĶŏĨĶňĵĴĔŅĶ 
 ĶŅĵĺŇĝŅĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĻŉĔļŅŀŅěŒĝƟŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮ
ľĶŊŀĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔĕŀĚĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢȮĨŅĴĮĶŃŏħŖĬĪňŗŏĸŊŀĔĻŉĔļŅěŃŀŅĻńĵĽŇŗĚĨƞŅĚȮŕȮĕƟŅĚĨƟĬěŅĔ
ĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢȮőħĵěŃĴňĭŋėĸŅĔĶĽĬńĭĽĬŋĬŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔĽŜŅľĶńĭĔŅĶĪŜŅŐĸŃĔŅĶěńħľŅĨŅĴĔŅĶ
ĽĬńĭĽĬŋĬĺńĽħŋĶŅĵĺŇĝŅľĶŊŀĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬěŅĔĽŅĕŅĺŇĝŅ 
 ȮĶŅĵĺŇĝŅȮőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĻŉĔļŅŀŅěĴňėĺŅĴěŜŅŏĮƦĬĪňŗěŃĨƟŀĚŒĝƟŀŋĮĔĶĦƢȮ
ŏėĶŊŗŀĚĴŊŀȮĨĸŀħěĬĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔĨƞŅĚȮŕȮĪňŗĽńĴıńĬīƢĔńĭľńĺĕƟŀŏĶŊŗŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢĪňŗĬńĔĻŉĔļŅ
ŏĸŊŀĔĪŜŅȮěŃŀŅĻńĵĽŇŗĚĨƞŅĚȮŕȮĕƟŅĚĨƟĬěŅĔĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŅĶěńħľŅĨŅĴĔŅĶĽĬńĭĽĬŋĬĺńĽħŋĶŅĵĺŇĝŅľĶŊŀ
ĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬěŅĔĽŅĕŅĺŇĝŅȮőħĵĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢȮěŃĴňĭŋėĸŅĔĶĽĬńĭĽĬŋĬŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔ
ĽŜŅľĶńĭĔŅĶĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢĕŀĚĬńĔĻŉĔļŅ 
 Ť,ťȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔŅĺľĬŅŒĬĔŅĶěńħĪŜŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĶŃŏĭňĵĭĺŇīňĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĭńĬĪŉĔŒĬĽĴŋħŒľėŜŅĮĶŉĔļŅȮ
őħĵŀŅěŅĶĵĪňŗĮĶŉĔļŅȮĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢőħĵŒľƟŏĮĬœĮĨŅĴĶŌĮŐĭĭĪňŗĔŜŅľĬħœĺŐĸŃŒĬ
ĶŅĵĺŇĝŅőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŜŅľĬħŒľƟĴňĔŅĶěńħĽŀĭĔŅĶĬŜŅŏĽĬŀĪňŗĴňŀŅěŅĶĵĽŀĭœĴ
ĨŜŗŅĔĺŅȮŢȮėĬȮĞŉŗĚĴňĔŅĶĽŀĭŏėŅőėĶĚŐĸŃĬŜŅŏĽĬŀįĸĔŅĶĺŇěńĵŏĴŊŗŀĪŜŅĔŅĶĺŇěńĵŏĽĶŖěĽŇŘĬ 
 
 
 
 
 
 
 
 



 

 

šŨ 
 

ľĴĺħĪňŗȮţ įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

Š. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
Š. ėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĽŀĬ 

 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶĽŀĬŀĵƞŅĚľĸŅĔľĸŅĵĨŅĴėĺŅĴ
ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸŏıŊŗŀŒľƟĬńĔŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟĪńĬ
ŏľĨŋĔŅĶĦƢȮĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴ ĽŅĴŅĶĩŒĝƟ
ėŀĴıŇĺŏĨŀĶƢĶĺĴĩŉĚőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮĴňĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĳŅļŅœĪĵ
ŐĸŃĳŅļŅŀńĚĔķļŐĸŃĴňėĺŅĴĽĬŒěŒİƙĶŌƟŒİƙŏĶňĵĬ ŏĕƟŅŒěīĶĶĴĝŅĨŇ
ĕŀĚĬńĔŏĶňĵĬ ĞŉŗĚĽŀħŐĪĶĔœĮŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ  

š. ėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĝŅĔŅĶ  
 

ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŒĬŏĬŊŘŀľŅĺŇĝŅĕŀĚĔŅĶ
ĽŀĬ ěĬĽŅĴŅĶĩĬŜŅœĮŒĝƟĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĶŃħńĭ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ ĴňĪńĔļŃŐĸŃĴň
ĺŇěŅĶĦĠŅĦŒĬĔŅĶŐĔƟĮƤĠľŅ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĳŅļŅœĪĵ
ŐĸŃĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıėĶŌĶĺĴĪńŘĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮ
ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶįĸŇĨĽŊŗŀŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀŒĝƟŒĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃ
ĬŜŅėĺŅĴĶŌƟœĮĭŌĶĦŅĔŅĶĔńĭĔŅĶĽŀĬĺŇĝŅŀŊŗĬȮŕȮœħƟ  

Ţ. ħƟŅĬėŋĦīĶĶĴ 

 
ĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌ ŒĝƟľĸńĔīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨ ĴňėĺŅĴŀħĪĬȮŀħĔĸńŘĬ ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĴňĻňĸīĶĶĴ  

ţ. ħƟŅĬĭŋėĸŇĔĳŅı  
 

ĴňĪńĔļŃĪŅĚĽńĚėĴĪŜŅŒľƟĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň
ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĬĔńĭįŌƟŀŊŗĬœħƟȮŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔŏĶňĵĬœħƟȮŏĮƦĬ
ėĬħňȮĴňĬŘŜŅŒě-ŏŀŊŘŀŀŅĪĶĻŇļĵƢȮĶńĔĚŅĬĽŀĬȮŒİƙĶŌƟȮŒİƙĔƟŅĺľĬƟŅȮĶńĭĲƤĚ
ėĺŅĴėŇħŏľŖĬĕŀĚĬńĔŏĶňĵĬȮŏĽĴŀĨƟĬŏĽĴŀĮĸŅĵ ĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĚŅĬĕŀĚĨĬŏŀĚœħƟ ŐĨƞĚĔŅĵĽŋĳŅı
ŏĶňĵĭĶƟŀĵȮ 

 
 
 
 
 
 



 

 

Ţş 
 

š, ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 

 š,ŠȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 š,Š,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
    Š'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌŐĸŃĮĢŇĭńĨŇ
ĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
                   š'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬȮŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 
  Ţ'ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮȮȮ
ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 
  ţ'ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃėŇħ
ŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢ
ĕŀĚĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨ
ėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
  š,Š,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  Š'ȮĔŅĶĺŇŏėĶŅŃľƢŐĭĭĺŇĳŅļĺŇīňŒĬĮĶŃŏħŖĬĺŇĔķĨħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĕŀĚĽńĚėĴŐĸŃ
ĺŇĝŅĔŅĶȮĶĺĴĪńŘĚĮĶŃŏħŖĬĺŇĔķĨěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıėĶŌ 
 š'ȮĔŅĶŏĶňĵĬĶŌƟőħĵĔŅĶĮĢŇĽńĴıńĬīƢŏĝŇĚĮĢŇĭńĨŇĔŅĶ 
 Ţ'ȮĔŅĶŏĶňĵĬĶŌƟěŅĔĔĶĦňĻŉĔļŅ 
 ţ)ȮĔŅĶŏĶňĵĬĶŌƟěŅĔĔĶŃĭĺĬĔŅĶĔĶŃěƞŅĚėƞŅĬŇĵĴȮ 
 Ť)ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
 ť'ȮĔŅĶĭĶĶĵŅĵŏĝŇĚĮĢŇĽńĴıńĬīƢȮ 
 Ŧ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĜŅĔĪńĻĬƢŏĮƦĬıŊŘĬģŅĬȮ 
 ŧ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮ 
 Ũ'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
 š,Š,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴŒĬĕĦŃĪŜŅĚŅĬĨŅĴĽĳŅıěĶŇĚȮ 
 š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢŐĭĭĺŇĳŅļĺŇīň 
 Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔĸŋƞĴŏıŊŗŀĬ 
 ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĚŅĬĔĶĦňĻŉĔļŅ 
 Ť)ȮĺńħŐĸŃĮĶŃŏĴŇĬőħĵŒĝƟŐĭĭĺńħėŋĦīĶĶĴěĶŇĵīĶĶĴ 
 ť'ȮĺńħŐĸŃĮĶŃŏĴŇĬėƞŅĬŇĵĴŐĸŃėĺŅĴŏĮƦĬėĶŌěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 



 

 

ŢŠ 
 

 Ŧ)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
  
ȮȮȮš,šȮħƟŅĬėĺŅĴĶŌƟ 

 š,š,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
 Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅ
įŌƟŏĶňĵĬŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮ
ĪńĔļŃĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮ
ėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶ
ĔŅĶĽŀĬ (Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology 
Engineering and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional 
Learning Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
 š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 
 Ţ'ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 
 ţ'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 
 Ť'ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ
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ȮȮȮ Ť'ȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĮĶŃĽĭĔŅĶĦƢȮ 
 ť'ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚįĸŇĨĳŅıȮ 
 š,ť,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
 Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶİƗĔĪńĔļŃěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚ 
 š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
 Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĪŜŅĺŇěńĵŒĬĝńŘĬŏĶňĵĬ 
 ţ)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
 

Ţ,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping) 
  
  Ţ,ŠȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
   ȮȮȮȮȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťš ĪńŘĚ Ť ħƟŅĬ ĴňħńĚĬňŘ 
 

   ȮȮȮȮȮŢ,Š,ŠȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

   Š,ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
   š,ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 
   Ţ,ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬ
ŀŊŗĬĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 
   ȮȮȮȮȮȮţ,ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶ
ŐĸŃėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃ
ĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔ
ĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ
ĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 



 

 

ŢŦ 
 

   ȮȮȮȮȮŢ,Š,šȮħƟŅĬėĺŅĴĶŌƟ 
   ȮȮȮȮȮŠ,ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮ
ėƞŅĬŇĵĴĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ
ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅ
įŌƟŏĶňĵĬ ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅįŌƟŏĶňĵĬŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃ
ħŇěŇĪńĸȮĪńĔļŃĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴň
ėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶ
ĦŅĔŅĶĔŅĶĽŀĬ (Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢȮ(Science Technology 
Engineering and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional 
Learning Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
   š,ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ėĺŅĴĶŌƟȮŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ
ŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚ
ŐĨƞĸŃĽŅĕŅĺŇĝŅ 
   Ţ,ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 
   ţ,ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ
ĨŅĴĴŅĨĶģŅĬ 
   ȮȮȮȮȮȮŤ,ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
  

  ȮȮȮȮȮŢ,Š,ŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

   Š,ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔ
ŐľĸƞĚĕƟŀĴŌĸĪňŗľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚ
ĪķļġňȮĮĶŃĽĭĔŅĶĦƢĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃ
įĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 
 
 



 

 

Ţŧ 
 

   š,ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
   ȮȮȮȮȮŢ,ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħ
ėĺŅĴĶŌƟŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 
 

  ȮȮȮȮȮŢ,Š,ţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

   Š,ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚ
ŀŅĶĴĦƢŐĸŃĪŅĚĽńĚėĴ 
   š,ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭ
įŌƟŏĶňĵĬȮįŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 
   Ţ,ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
   ȮȮȮȮȮȮţ,ȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  
  ȮȮȮȮȮŢ,Š,ŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
   Š,ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮ
ŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
   š,ȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴ
ĨƞŅĚȮŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵ
ĶŌĮŐĭĭĨƞŅĚȮŕȮőħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚȮŕȮĪňŗŏľĴŅŃĽĴ 
   ȮȮȮȮȮŢ,ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚȮŕȮ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĪŜŅĚŅĬȮĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵ
ıŇĬŇěĪňŗħňŒĬĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇś
ŐĸŃĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
 

   
 
 
 
 



 

 

ŢŨ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)Ȯ 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 

 ̧ ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 
  

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ 

ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ                      

şşşŤŠşŠ-ťš ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ Ţ&š-š-Ť' Š/š     ̧     ̧   ̧      ̧     ̧
şşşŤŠşŢ-ťš ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' š/Š   ̧     ̧     ̧     ̧  ̧     ̧
şşşŤŠşť-ťš ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' Ţ/Š   ̧     ̧      ̧     ̧    ̧  
şşşŤŠŠş-ťš ĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňı Ţ&š-š-Ť' Ţ/š    ̧     ̧  ̧   ̧    ̧  ̧      ̧
ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ                      
şşşŤŠşŦ-ťšȮĽŋĬĪĶňĵŃȮ Ţ&š-š-Ť' Ţ/š   ̧     ̧      ̧   ̧   ̧     ̧
ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ                      
şşşŤŠşš-ťšȮıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ Ţ&š-š-Ť' Š/Š    ̧  ̧    ̧   ̧    ̧   ̧  ̧    ̧  
şşşŤŠşŧ-ťšȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ Ţ&š-š-Ť' Ţ/Š  ̧    ̧    ̧   ̧  ̧     ̧   ̧    ̧
ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň                      
şşşŤŠşţ-ťšȮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ Ţ&š-š-Ť' š/š   ̧     ̧      ̧    ̧  ̧    ̧  
şşşŤŠşŤ-ťšȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı Ţ&š-š-Ť' š/Š  ̧     ̧      ̧      ̧  ̧  ̧   ̧
şşşŤŠşŨ-ťšȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸ Ţ&š-š-Ť' Ţ/š   ̧     ̧     ̧     ̧    ̧   



 

 

ţş 
 

  
  Ţ,šȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮ 
  ȮȮȮȮȮȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬŒĬĔĸŋƞĴĺŇĝŅĝňıėĶŌŐĸŃĔĸŋƞĴĺŇĝŅŏŀĔȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťš ĪńŘĚ 
ť ħƟŅĬ ĴňħńĚĬňŘ 
 

   ȮȮȮȮȮŢ,š,ŠȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

   Š,ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
   š,ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 
   Ţ,ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬ
ŀŊŗĬȮĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 
   ȮȮȮȮȮţ,ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶ
ŐĸŃėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃ
ĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔ
ĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ
ĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
  
ȮȮȮȮȮ ȮȮȮȮȮŢ,š,šȮħƟŅĬėĺŅĴĶŌƟ 
   ȮȮȮȮȮŠ,ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮ
ėƞŅĬŇĵĴĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ
ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅ
įŌƟŏĶňĵĬ ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅįŌƟŏĶňĵĬŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃ
ħŇěŇĪńĸȮĪńĔļŃĔŅĶĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴň
ėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶ
ĦŅĔŅĶĔŅĶĽŀĬ (Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢȮ(Science Technology 
Engineering and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional 
Learning Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
   š,ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ėĺŅĴĶŌƟȮŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ



 

 

ţŠ 
 

ŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚ
ŐĨƞĸŃĽŅĕŅĺŇĝŅ 
   Ţ,ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 
   ţ,ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ
ĨŅĴĴŅĨĶģŅĬ 
   ȮȮȮȮȮȮŤ,ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
  

  ȮȮȮȮȮŢ,š,ŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

   Š,ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔ
ŐľĸƞĚĕƟŀĴŌĸĪňŗľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚ
ĪķļġňȮĮĶŃĽĭĔŅĶĦƢĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃ
įĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 
   š,ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
   ȮȮȮȮȮŢ,ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħ
ėĺŅĴĶŌƟŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 
 

  ȮȮȮȮȮŢ,š,ţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

   Š,ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚ
ŀŅĶĴĦƢŐĸŃĪŅĚĽńĚėĴ 
   š,ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭ
įŌƟŏĶňĵĬȮįŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 
   Ţ,ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
   ȮȮȮȮȮȮţ,ȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  
  ȮȮȮȮȮŢ,š,ŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
   Š,ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮ
ŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 



 

 

ţš 
 

   š,ȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴ
ĨƞŅĚȮŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵ
ĶŌĮŐĭĭĨƞŅĚȮŕȮőħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚȮŕȮĪňŗŏľĴŅŃĽĴ 
   ȮȮȮȮȮŢ,ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚȮŕȮ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĪŜŅĚŅĬȮĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵ
ıŇĬŇěĪňŗħňŒĬĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇś
ŐĸŃĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
 

  ȮȮȮȮȮȮŢ,š,ťȮħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

   Š,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮĔŅĶŀŀĔŐĭĭ
ŏĬŊŘŀľŅĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶ
ĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶ
ŏĶňĵĬĶŌƟŐĭĭŏĮƕħœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 
    š,ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸȮ
ŀŀĔŐĭĭĔŇěĔĶĶĴȮĔŅĶěńħŏĬŊŘŀľŅĽŅĶŃȮĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĔĸœĔĔŅĶĝƞĺĵŏľĸŊŀȮŐĔƟœĕŐĸŃĽƞĚŏĽĶŇĴıńĥĬŅ
įŌƟŏĶňĵĬĪňŗĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽĬŒěȮėĺŅĴĩĬńħŐĸŃĻńĔĵĳŅıĕŀĚįŌƟŏĶňĵĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚ
ĭŋėėĸȮĪńŘĚįŌƟŏĶňĵĬĮĔĨŇŐĸŃįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļľĶŊŀįŌƟŏĶňĵĬĪňŗĴňĕƟŀěŜŅĔńħĪŅĚĔŅĵ 
    Ţ,ȮěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮ
ŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶ
ěńħĔŅĶȮĔŅĶŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŜŅĚŅĬĔńĭĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅħƟĺĵėĺŅĴȮȮȮȮȮȮȮȮ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭĨƞŀįŌƟŏĶňĵĬőħĵĵŉħįŌƟŏĶňĵĬĽŜŅėńĠĪňŗĽŋħ 
    ţ,ȮĽĶƟŅĚĭĶĶĵŅĔŅĻŐĸŃěńħĽĳŅıŐĺħĸƟŀĴȮĽŊŗŀĔŅĶŏĶňĵĬȮŐľĸƞĚĺŇĪĵŅĔŅĶȮŏĪėőĬőĸĵňȮ
ĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃ
ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭŇħŅĴŅĶħŅȮįŌƟĮĔėĶŀĚŐĸŃĭŋėėĸŒĬĝŋĴĝĬĪŋĔİƙŅĵȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃ
ĶƞĺĴĴŊŀĔńĬıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĴňĮƤĠĠŅĶŌƟėŇħŐĸŃŏĔŇħĔŅĶŒİƙĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅı 
   ȮȮȮȮȮȮŤ,ȮĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŏĝƞĬȮĪńĔļŃĔŅĶ
ŏĶňĵĬĶŌƟȮĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚȮĪńĔļŃĔŅĶėŇħȮĪńĔļŃĝňĺŇĨȮĪńĔļŃĔŅĶĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀ
ĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃŏĪėőĬőĸĵňȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĽŅĴŅĶĩĬŜŅĪńĔļŃ
ŏľĸƞŅĬňŘĴŅŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ 
  



 

 

ţŢ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)Ȯ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 
ĔĸŋƞĴĺŇĝŅĝňıėĶŌȮȮ¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ ¹ȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň 

ť.ȮĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ ť.Š ť.š ť.Ţ ť.ţ ť.Ť 
ŠşşţŢşŢ-ťšȮėĶŋĬŇıĬīƢ Š&ş-š-Š'  ţ/š  ̧  ̧  ̧  ̧    ̧  ̧   ̧    ̧  ̧  ̧   ̧  ̧  ̧      ̧

ŠşŠŠšşŠ-ťšȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 

Ţ&š-š-Ť' Š/Š  ̧  ̧  ̧  ̧  ̧
  

 
 ̧

 
 ̧

 
 ̧  ̧  ̧  ̧  ¹  ̧    ̧

  

ŠşšŠšşŠ-ťšȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ Ţ&š-š-Ť' Š/š     ̧  ̧      ̧     ̧  ̧    ̧   ̧     

ŠşšššşŠ-ťšȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ Ţ&š-š-Ť' š/Š   ̧    ̧  ̧    ̧   ̧     ̧    ̧   ̧  ̧  ̧  ̧  ̧

ŠşŢŠšşŠ-ťšȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ 

Ţ&š-š-Ť' Š/š 
 

 ̧     ̧     ̧     ̧      ̧
    

 ̧

ŠşţššşŠ-ťšȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ Ţ&š-š-Ť' š/Š  ̧     ̧ ¹     ̧ ¹    ̧ ¹   ̧    ̧ ¹    

ŠşţŢšşš-ťšȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ Ţ&š-š-Ť' Ţ/Š  ̧   ¹  ̧ ¹     ¹  ̧   ̧ ¹   ̧   ̧  ̧ ¹    

ŠşŤŠšşŠ-ťšȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ Ţ&š-š-Ť' Š/Š  ̧    ̧  ̧   ̧     ̧   ̧  ̧  ̧    ̧   ̧  ̧   ̧  

ŠşťššşŠ-ťšȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ 

Ţ&š-š-Ť' š/š 
 

 ̧  ̧
 

 ̧  ̧  ̧
  

¹  ̧
  

 ̧  ̧  ̧
  

 ̧  ̧
 
¹ 

 
¹ 

ŠššŠšşŠ-ťšȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' š/š   ̧     ̧  ̧     ̧    ̧      ̧   ̧    

 
 
 
 



 

 

ţţ 
 

 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)Ȯ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 
ĔĸŋƞĴĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮ¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚĮƤĠĠŅ 
ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň 

ť.ȮĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ ť.Š ť.š ť.Ţ ť.ţ ť.Ť 
ŠşşŠŧşŠ-ťšȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ Š&Ũş' Š-š  ̧   ̧   ̧   ̧    ̧    ̧     ̧     ̧    
Šşşšŧşš-ťšȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš Š&Ũş' š-š  ̧  ̧  ̧   ̧   ̧    ̧    ̧   ̧   ̧  ̧    ̧  ̧   
ŠşşŢŧşŢ-ťšȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ Š&Ũş' Ţ-š  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  
Šşşţŧşţ-ťšȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ  ť&Ťţş' ţ-Š  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
ŠşşţŧşŤ-ťšȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮ ť&Ťţş' ţ-š  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 
 
 
 
 
 
 
 
 
 



 

 

ţŤ 
 

 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 
¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚĮƤĠĠŅ 
ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň 

ť.ȮĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ ť.Š ť.š ť.Ţ ť.ţ ť.Ť 
ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ                           

ŠŠŠŠšşŠ-ťšȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ Š Ţ&š-š-Ť' Š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠšşš-ťšȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ š Ţ&š-š-Ť' Š/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠŢşŠ-ťšȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ Š Ţ&š-š-Ť' Š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠŢşš-ťšȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ š Ţ&š-š-Ť' Š/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠţşŠ-ťšȮŏėĴňĽŜŅľĶńĭėĶŌ Š Ţ&š-š-Ť' Š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠţşš-ťšȮŏėĴňĽŜŅľĶńĭėĶŌ š Ţ&š-š-Ť' Š/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŠŤşŠ-ťšȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢ 

Ţ&š-š-Ť' 
Š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    

ŠŠŠššşŢ-ťšȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı Ţ&š-š-Ť' š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    
ŠŠŠŢŦşŠ-ťšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                     ĶŃħńĭĮĶŃĩĴĻŉĔļŅ 

Ţ&š-š-Ť' 
Ţ/Š  ̧  ̧

  
 ̧  ̧  ̧     ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧    ̧

ŠŠŠŢŦşš-ťšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                     ĶŃħńĭĴńīĵĴĻŉĔļŅ 

Ţ&š-š-Ť' 
ȮŢ/š  ̧  ̧

  
 ̧  ̧  ̧     ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧    ̧

 
 
 
 



 

 

ţť 
 

 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 

¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚĮƤĠĠŅ 
ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň 

ť.ȮĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ ť.Š ť.š ť.Ţ ť.ţ ť.Ť 
ŠŠŠŢŧşš-ťšȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶ 
                     ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 

Ţ&š-š-Ť' 
Ţ/Š  ̧  ̧

  
 ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    

ŠŠŦšŠşŠ-ťšȮħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ Ţ&š-š-Ť' š/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
ŠŠŧšŠşš-ťšȮĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı Ţ&š-š-Ť' š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
ŠŠŧšŠşŢ-ťšȮĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ Ţ&š-š-Ť' š/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ţŦ 
 

 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ (Curriculum Mapping)ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮı,Ļ,ȮšŤťš 

¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 
 

ĶľńĽĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  

Š. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ š. ėĺŅĴĶŌƟ Ţ. ĪńĔļŃĪŅĚĮƤĠĠŅ 
ţ. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

Ť ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň 

ť.ȮĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.Ť Ţ.Š Ţ.š Ţ.Ţ ţ.Š ţ.š ţ.Ţ ţ.ţ Ť.Š Ť.š Ť.Ţ ť.Š ť.š ť.Ţ ť.ţ ť.Ť 
ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ                           

ŠŠŠšťşŠ-ťšȮĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ Ţ&š-š-Ť' š/š  ̧  ̧    ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧    ̧
ŠŠŠŢšşţ-ťšȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ Ţ&š-š-Ť' Ţ/Š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
ŠŠŠŢŢşŢ-ťšȮœĲĲƚŅŐĸŃıĸńĚĚŅĬ  Ţ&š-š-Ť' Ţ/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
ŠŠŠŢŧşŠ-ťšȮőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢ 

Ţ&š-š-Ť' 
Ţ/š  ̧  ̧

  
 ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    

ŠŠŠŢŧşŢ-ťšȮĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőĶĚŏĶňĵĬ 

Ţ&š-š-Ť' 
Ţ/Š  ̧  ̧

  
 ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧    ̧

ŠŠŠŢŧşţ-ťšȮīĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢ 

Ţ&š-š-Ť' 
Ţ/š  ̧  ̧

  
 ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    

ŠŠŠţšşŢ-ťšȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ Ţ&š-š-Ť' Š/š  ̧  ̧    ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
ŠŠŠţŧşŤ-ťšȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢ 

Ţ&š-š-Ť' 
Ţ/š 

 ̧  ̧   
 ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    

ŠŠŠţŨşŠ-ťšȮĺŇĪĵŅĔŅĶėŜŅĬĺĦ Ţ&š-š-Ť' š/š  ̧  ̧    ̧  ̧  ̧     ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    
 
 

 
 



 

 

ţŧ 
 

ľĴĺħĪňŗȮŤȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

Š. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħŐĸŃįĸĔŅĶŏĶňĵĬ) 
 

 ĔŜŅľĬħŏĔĦĤƢĔŅĶĺńħįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬĽńĠĸńĔļĦƢĨƞŅĚȮŕȮĞŉŗĚĴňėƞŅĶŃħńĭėŃŐĬĬȮħńĚĬňŘ 
ĶŃħńĭėŃŐĬĬ ėĺŅĴľĴŅĵĕŀĚįĸĔŅĶŏĶňĵĬ ėƞŅĶŃħńĭėŃŐĬĬ 

A ħňŏĵňŗĵĴȮ(Excellent) ţ.şş 
B+ ħňĴŅĔȮ(Very good) Ţ.Ťş 
B ħňȮ(Good) Ţ.şş 
C+ ħňıŀŒĝƟȮ(Fairly good)  š.Ťş 
C ıŀŒĝƟȮ(Fairly) š.şş 
D+ ŀƞŀĬȮ(Poor) Š.Ťş 
D ŀƞŀĬĴŅĔ (Very poor)  Š.şş 
E ĨĔȮ(Failure) ş.şş 

 

 ŐĸŃŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮě'Ȯ  
 

š.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
  

 ŒľƟĴňĔŅĶĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨƞŅĚȮŕȮœħƟŐĔƞȮĴėŀ,ŠȮĴėŀ,šȮ
Ĵėŀ,ŢȮĴėŀ,ţȮĴėŀ,ŤȮĴėŀ,ťȮŐĸŃȮĴėŀ,Ŧ 

-ȮĴňėĦŃĔĶĶĴĔŅĶĨĶĺěĽŀĭĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ
ŐĸŃĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌĨĸŀħľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĔŅĶĔŜŅĔńĭŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚľĸńĔĽŌĨĶ 

- ĴňĔŅĶĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
- ĽĩŅĬĻŉĔļŅĪňŗĶńĭĬŇĽŇĨĬńĔĻŉĔļŅœĮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬľĶŊŀĺŇĝŅŏŀĔȮĴňĔŅĶ

ĮĶŃŏĴŇĬĬŇĽŇĨĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮŐĸŃėĺĶĴňĔŅĶĪĺĬĽŀĭĔŅĶĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬ
ĨŅĴľĸńĔŏĔĦĤƢȮĺŇīňĔŅĶŐĸŃŏĚŊŗŀĬœĕĨŅĴĪňŗėŋĶŋĽĳŅĔŜŅľĬħ 

 
 š,ŠȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

š,Š,Š ĴňėĦŃĔĶĶĴĔŅĶĨĶĺěĽŀĭĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅ ĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴ ŐĸŃĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌĨĸŀħľĸńĔĽŌĨĶ ĶĺĴĪńŘĚĔŅĶĔŜŅĔńĭŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
 š,Š,š ĽĩŅĬĻŉĔļŅĪňŗĶńĭĬńĔĻŉĔļŅœĮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬȮľĶŊŀĽŅĕŅĺŇĝŅŏŀĔȮȮȮȮȮȮȮ
ĴňĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

š,Š,Ţ ĴňįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĶƞĺĴĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟ 



 

 

ţŨ 
 

 
 š,šȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

  š,š,Š ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ   
  š,š,šȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
 

Ţ.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
 

 ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮĨƟŀĚŏĶňĵĬėĶĭěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶŐĸŃĨƟŀĚ
œħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮš,şşȮŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮĚ ľĴĺħȮť'ȮŐĸŃĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮȮȮ
ĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮěȮľĴĺħȮš' 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Ťş 
 

ľĴĺħĪňŗȮťȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

 ŐĬĺĪŅĚĔŅĶıńĥĬŅŀŅěŅĶĵƢĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅ
ĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢ
ĪńŗĺœĮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮĴňħńĚĬňŘ 
 
Š,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
 
 Š,Š ĔŅĶĮģĴĬŇŏĪĻ 
 Š,š ĔŅĶİƗĔŀĭĶĴėĦŅěŅĶĵƢŒľĴƞĪňŗœĴƞĴňŒĭŀĬŋĠŅĨĮĶŃĔŀĭĺŇĝŅĝňıėĶŌħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 Š,Ţ ĔŅĶıńĥĬŅħƟŅĬĔŅĶĺŇěńĵȮĔŅĶěńħŏĚŇĬĪŋĬĽŜŅľĶńĭĬńĔĺŇěńĵľĬƟŅŒľĴƞŏıŊŗŀįĸŇĨįĸĚŅĬĺŇěńĵŐĸŃĔŅĶŏĕƟŅĶƞĺĴ
ŏĮƦĬėĦŃįŌƟĺŇěńĵĶƞĺĴĔńĭĬńĔĺŇěńĵŀŅĺŋőĽ 
 Š,ţȮĔŅĶěńħŒľƟŏĮƦĬįŌƟĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢĪňŗĴňĮĶŃĽĭĔŅĶĦƢŒĬĶŅĵĺŇĝŅĪňŗĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭėŋĦĺŋĥŇŐĸŃ
ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıňŗŏĸňŘĵĚŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅŐĸŃŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚĺŇĝŅĔŅĶ 
 
š,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
 

 š,ŠȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 ĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŏĝƞĬȮĔŅĶŀĭĶĴėĺŅĴĶŌƟěŅĔľĬƞĺĵĚŅĬĳŅĵŒĬ
ŐĸŃľĬƞĺĵĚŅĬĳŅĵĬŀĔȮĶĺĴĪńŘĚĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĨƞŅĚȮŕȮĻŉĔļŅħŌĚŅĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ
ĨƞŅĚĮĶŃŏĪĻȮĽƞĚŏĽĶŇĴŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĝŋĴĝĬ 
 
 š,šȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
 š,š,Š ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŏĝƞĬȮĽƞĚŏĽĶŇĴĔŅĶěńħĪŜŅįĸĚŅĬŏıŊŗŀıńĥĬŅŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮ
ĽƞĚŏĽĶŇĴŒľƟėĦŅěŅĶĵƢœĮĻŉĔļŅĨƞŀ 
 š,š,š ĔŅĶıńĥĬŅħƟŅĬĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴȮĔŅĶěńħŏĚŇĬĪŋĬŏıŊŗŀįĸŇĨįĸĚŅĬĺŇěńĵŏıŊŗŀŒľƟĴň
įĸĚŅĬĨňıŇĴıƢŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
 š,š,ŢȮĔŅĶıńĥĬŅĪńĔļŃĪŅĚĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
 
 
 
 
 
 
 
 



 

 

ŤŠ 
 

ľĴĺħĪňŗȮŦȮȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

Š,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
 
 ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅ
ĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮŐĸŃŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮőħĵĴňĔĶŃĭĺĬĔŅĶħńĚĨƞŀœĮĬňŘ 
 

 Š,ŠȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮőħĵŐĨƞĚĨńŘĚěŅĔŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃĴňĳŅĶŃľĬƟŅĪňŗ
ŒĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭěŜŅĬĺĬȮŤȮėĬȮĨƟŀĚĴň
ėŋĦĽĴĭńĨŇħńĚĨƞŀœĮĬňŘėŊŀȮĴňėŋĦĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢŒĬ
ĽŅĕŅĺŇĝŅĪňŗĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅŐĸŃĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭ
ĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟ
ĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮŠȮĶŅĵĔŅĶŒĬĶŀĭȮŤȮĮƖĵƟŀĬľĸńĚ 
 Š,šȮĔŅĶĺŅĚŐįĬȮĔŅĶıńĥĬŅŐĸŃĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮőħĵĴňĔŅĶĺŅĚŐįĬȮ
ĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĪŋĔĮƖĔŅĶĻŉĔļŅȮ&Ĵėŀ,Ŧ)ȮŐĸŃĬŜŅĕƟŀĴŌĸĪňŗœħƟœĮ
ĮĶńĭĮĶŋĚıńĥĬŅľĸńĔĽŌĨĶŏĮƦĬĶŃĵŃȮŕȮŀĵƞŅĚĬƟŀĵĪŋĔĶŀĭȮŤ ĮƖ 
 Š,ŢȮĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅĕƟŀȮŠůŤ ħńĚĬňŘ 
  Š,Ţ,ŠȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬ
ĨŇħĨŅĴŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 
  Š,Ţ,šȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,šȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇŐĸŃ/ľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅ 
  Š,Ţ,ŢȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃ/ľĶŊŀĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮ
Ĵėŀ,ŢȮŐĸŃ/ľĶŊŀȮĴėŀ,ţȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĺŇĝŅ 
  Š,Ţ,ţȮĴňĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃ/ľĶŊŀĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,ŤȮŐĸŃ/ľĶŊŀȮĴėŀ,ť ĳŅĵŒĬȮŢşȮĺńĬľĸńĚěŅĔĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ
ĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 
  Š,Ţ,ŤȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,Ŧ ĳŅĵŒĬȮťşȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅ 
 Š,ţȮŒĬĔĶĦňĪňŗĽŅĕŅĺŇĝŅĴňĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&Ĵėŀ,Š'ȮŒľƟĽŅĕŅĺŇĝŅħŜŅŏĬŇĬĔŅĶĨŅĴŏĔĦĤƢĪňŗĶŃĭŋœĺƟŒĬ
ĔĶŀĭĴŅĨĶģŅĬħńĚĔĸƞŅĺ 
 
 
 

 



 

 

Ťš 
 

š,ȮĭńĦĤŇĨ 
 

ĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťšȮĴňėŋĦĸńĔļĦŃȮħńĚĬňŘ  

Š'ȮĴňėƞŅĬŇĵĴĶƞĺĴ 
š'ȮŏĮƦĬėĬħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĵŉħĴńŗĬŒĬĺŇĝŅĝňıėĶŌȮ 
Ţ'ȮŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃĜĸŅħĶŌƟ 
ţ'ȮŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
Ť'ȮŏĮƦĬįŌƟĴňėĺŅĴĽŅĴŅĶĩĽŌĚŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
ť'ȮŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
 

Ţ,ȮĬńĔĻŉĔļŅ 
 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮĴňĔĶŃĭĺĬĔŅĶ
ĶńĭĬńĔĻŉĔļŅŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮ
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĬńĔĻŉĔļŅȮħńĚĬňŘ 

 
 Ţ,ŠȮĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅ 
 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħ
ėŋĦĽĴĭńĨŇĕŀĚįŌƟĪňŗěŃŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶħńĚĬňŘ 
 Š' įŌƟŏĕƟŅĻŉĔļŅĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮ 
 š'ȮĴňėŋĦĽĴĭńĨŇŀŊŗĬėĶĭĩƟĺĬĨŅĴĮĶŃĔŅĻľĶŊŀŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵ
ĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı,Ļ,ȮšŤŤŤ &ĳŅėįĬĺĔȮĚȮľĴĺħȮŠ' 
 ėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮĪňŗĔŜŅľĬħœĺƟĬňŘŏĮƦĬėŋĦĽĴĭńĨŇĕńŘĬıŊŘĬģŅĬĪňŗěŃŏŀŊŘŀŀŜŅĬĺĵŒľƟĬńĔĻŉĔļŅĴňĻńĔĵĳŅıŒĬ
ĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒĬľĸńĔĽŌĨĶěĬĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟ 
 ĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔįŌƟŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŃĭĺĬĔŅĶĨƞŀœĮĬňŘȮ 
 Š) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' ŐĸŃ-ľĶŊŀ 
 š) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴĶŃĭĭŐĸŃŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĞŉŗĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮ
ĶŅĝĳńĢŏĸĵȮŏĮƦĬįŌƟħŜŅŏĬŇĬĔŅĶėńħŏĸŊŀĔŏŀĚȮőħĵŏĮƕħĶńĭĽĴńėĶĪńŘĚĶŀĭĶńĭĨĶĚŐĸŃĶŀĭĪńŗĺœĮ 
 
 Ţ,šȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮ 
 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮĴňĶŃĭĭŐĸŃĔĸœĔŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶ
ĮĢŇĭńĨŇĚŅĬőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĝŋĴĺŅĚŐįĬŏıŊŗŀĺŅĚĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀĔŅĶ
ŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĬńĔĻŉĔļŅĔƞŀĬŏĕƟŅĻŉĔļŅŐĸŃĴŀĭľĴŅĵľĬƟŅĪňŗĶńĭįŇħĝŀĭŒľƟŐĔƞŀŅěŅĶĵƢĮĶŃěŜŅŒĬ
ĽŅĕŅĺŇĝŅȮŏıŊŗŀħŜŅŏĬŇĬőėĶĚĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĬńĔĻŉĔļŅŒľĴƞĔƞŀĬěŃŏĮƕħĳŅėĔŅĶĻŉĔļŅ 
 



 

 

ŤŢ 
 

 Ţ.Ţ ĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮĴňĶŃĭĭŐĸŃĔĸœĔŏĔňŗĵĺĔńĭĔŅĶħŌŐĸŒľƟ
ėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺŐĔƞĬńĔĻŉĔļŅŏıŊŗŀŒľƟĴňŐĬĺőĬƟĴŀńĨĶŅĔŅĶėĚŀĵŌƞŐĸŃŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ŒĬĶŃħńĭĪňŗĽŌĚȮħńĚĬňŘ 
 Š'ȮĔŅĶĔŜŅľĬħŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĝŋĴŏıŊŗŀĔŜŅľĬħĶŃĭĭŐĸŃĔĸœĔ
ĔŅĶħŌŐĸŒľƟėŜŅĮĶŉĔļŅĪŅĚħƟŅĬĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺŐĔƞĬńĔĻŉĔļŅ 
 š'ȮĔŅĶħŌŐĸĬńĔĻŉĔļŅȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒĝƟėŌƞĴŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟěŅĔĪŅĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮĶŅĝ
ĳńĢŏĸĵȮŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅȮŐĸŃŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸĴňĮƤĠľŅĪňŗ
ŏĔŇĬėĺŅĴĽŅĴŅĶĩĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŃŒľƟėŜŅĮĶŉĔļŅœħƟȮŀŅěŅĶĵƢěŃĽƞĚĨƞŀœĮĵńĚİƙŅĵıńĥĬŅĬńĔĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĨƞŀœĮ 
 Ţ'ȮĔŅĶĬńħıĭĬńĔĻŉĔļŅȮŏĴŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĴňĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸȮŀŅěŅĶĵƢěŃŏĕƟŅıĭĬńĔĻŉĔļŅ
ŒĬĝńŗĺőĴĚĪňŗĮĶŉĔļŅȮľĶŊŀŀŅěŅĶĵƢěŃŏĮƦĬįŌƟĬńħľĴŅĵĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸŏıŊŗŀĴŅıĭĬŀĔĝńŗĺőĴĚĪňŗĮĶŉĔļŅ
ŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŒĬŏĶŊŗŀĚŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬľĶŊŀĝƞĺĵŐĔƟœĕĮƤĠľŅŒĬŏĶŊŗŀĚŀŊŗĬȮŕȮĕŀĚĬńĔĻŉĔļŅĨƞŀœĮȮ 
 Ţ.ţ ėĺŅĴıŉĚıŀŒěŐĸŃĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
 ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬĶƟŀĚŏĶňĵĬŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬŜŅŏĕƟŅĽŌƞĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀľŅĪŅĚŐĔƟœĕȮľŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĔƟœĕœĴƞœħƟȮŒľƟ
ıŇěŅĶĦŅĽƞĚĨƞŀėĦĭħňŏıŊŗŀľŅĺŇīňĔŅĶŐĔƟœĕŒĬĶŃħńĭėĦŃĨƞŀœĮ 
 
ţ,ȮŀŅěŅĶĵƢ 
 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħ
ĔĶŃĭĺĬĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢŐĸŃıńĥĬŅŀŅěŅĶĵƢȮħńĚĬňŘ 
 

 ţ,ŠȮĶŃĭĭŐĸŃĔĸœĔĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
 Š'ȮėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶĮĶŃĝŋĴĶƞĺĴĔńĬ ŏıŊŗŀĺŅĚŐįĬŐĸŃĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŀŅěŅĶĵƢ
ĮĶŃěŜŅľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮěŅĔĬńŘĬěŉĚĽŜŅĶĺěěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗ
ėĚŀĵŌƞȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗěŃŏĔļňĵĦľĶŊŀĸŅŀŀĔ ŏıŊŗŀĺŅĚŐįĬŀńĨĶŅĔŜŅĸńĚŒĬŀĬŅėĨ 
 š'ȮľŅĔŀńĨĶŅĔŜŅĸńĚœĴƞŏıňĵĚıŀȮĪŅĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŏĽĬŀ
ĕŀŀĬŋĴńĨŇĶńĭŀŅěŅĶĵƢŏıŇŗĴĨƞŀėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 Ţ'ȮĴňĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵŒľĴƞőħĵıŇěŅĶĦŅėŋĦĽĴĭńĨŇŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, šŤŤŧȮŐĸŃĴňĔŅĶĽŀĭėńħŏĸŊŀĔȮőħĵĽŀĭĕƟŀŏĕňĵĬŐĸŃĽŀĭĽńĴĳŅļĦƢȮ 
 ţ'ȮĬŀĔěŅĔĬňŘĪŅĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮĵńĚœħƟĴŀĭľĴŅĵŒľƟ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗĴňĮĶŃĽĭĔŅĶĦƢŏĮƦĬıňŗŏĸňŘĵĚŒľƟėŜŅŐĬŃĬŜŅŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
 
 



 

 

Ťţ 
 

 ţ,šȮĶŃĭĭŐĸŃĔĸœĔĔŅĶĭĶŇľŅĶŐĸŃĔŅĶıńĥĬŅŀŅěŅĶĵƢ 
 ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴňĔŅĶĺŅĚŐįĬĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŒĬ
ħƟŅĬĨƞŅĚȮŕȮŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ
&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮħńĚĬňŘȮ 
 Š' ěńħőėĶĚĔŅĶŀĭĶĴŐĸŃĮģĴĬŇŏĪĻĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮŏıŊŗŀŒľƟĴňėĺŅĴĶŌƟŒĬħƟŅĬŏĪėĬŇėĺŇīňĔŅĶĽŀĬȮ
ĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸȮĨĸŀħěĬěĶĶĵŅĭĶĶĶĦŐĸŃĶŃŏĭňĵĭĮĢŇĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚȮ 
 š'ȮěńħőėĶĚĔŅĶŀĭĶĴħƟŅĬĔŅĶĺŇěńĵȮĔŅĶĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏıŊŗŀıńĥĬŅĻńĔĵĳŅıĕŀĚŀŅěŅĶĵƢ
ĮĶŃěŜŅŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬŐĸŃĴňĻńĔĵĳŅıĪňŗĽŌĚĕŉŘĬŏıŊŗŀĽƞĚįĸĨƞŀėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ 
 Ţ'ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢĮĶŃěŜŅěńħĪŜŅŐįĬŏıŊŗŀıńĥĬŅĨĬŏŀĚŒĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮĔŅĶĽĶƟŅĚįĸĚŅĬ
ĺŇĝŅĔŅĶ-ĔŅĶĺŇěńĵȮŐĸŃėĺĭėŋĴĔŜŅĔńĭŒľƟŀŅěŅĶĵƢĮĢŇĭńĨŇĨŅĴŐįĬĪňŗĺŅĚœĺƟ 
 ţ'ȮěńħĽĶĶĚĭĮĶŃĴŅĦĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĽƞĚŏĽĶŇĴĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶńĭĔŅĶŀĭĶĴ
ŏıŊŗŀıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢĪńŘĚŒĬħƟŅĬĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĔŅĶĺŇěńĵŐĸŃĔŅĶĽĶƟŅĚįĸĚŅĬĺŇĝŅĔŅĶ 
 
 

Ť,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
 

 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħĔŅĶ
ĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŒľƟĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮħńĚĬňŘ 
 
 Ť,ŠȮĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮĮĶŃĔŀĭœĮħƟĺĵĔŅĶĽŜŅĶĺěĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĪŅĚŏĻĶļģĔŇěȮ
ĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴȮĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮŐĸŃĔŅĶ
ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĻŇļĵƢŏĔƞŅŐĸŃĻŇļĵƢĮƤěěŋĭńĬĨƞŀľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅįĸĴŅŒĝƟŒĬĔŅĶŀŀĔŐĭĭŐĸŃ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨĸŀħěĬĩŉĚĔŅĶěńħĪŜŅĶŅĵĺŇĝŅŒľƟĪńĬĽĴńĵȮ 
 
 Ť,šȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀŒľƟĔŅĶħŜŅŏĬŇĬĚŅĬħƟŅĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĕŀĚľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃıŇěŅĶĦŅŐįĬĔŅĶĻŉĔļŅĕŀĚ
ĬńĔĻŉĔļŅŐĨƞĸŃĔĸŋƞĴŐĨƞĸŃĝńŘĬĮƖȮŏıŊŗŀĺŅĚŐįĬĔŜŅľĬħĶŅĵĺŇĝŅĪňŗěŃŏĮƕħĽŀĬȮŏĺĸŅŏĶňĵĬ-ŏĺĸŅĽŀĭȮŐĸŃįŌƟĽŀĬȮ
ĪńŘĚĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĺŇĝŅŏĸŊŀĔȮĞŉŗĚĶŅĵĺŇĝŅŏĸŊŀĔĪňŗěŃŏĮƕħĽŀĬĪŅĚľĸńĔĽŌĨĶœħƟŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟŏĽĬŀŒľƟ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶıŇěŅĶĦŅȮľĸńĚěŅĔĶĺĭĶĺĴĕƟŀĴŌĸŏĔňŗĵĺĔńĭĶŅĵĺŇĝŅĪňŗěŃŏĮƕħĽŀĬŐĸƟĺȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬěŃĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀĔŜŅľĬħįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅ őħĵĔŅĶěńħ
įŌƟĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĬńŘĬœħƟıŇěŅĶĦŅĪńŘĚěŅĔėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬŏĬŊŘŀľŅĺŇĝŅŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬ
ĔŅĶĽŀĬȮĞŉŗĚĩŊŀĺƞŅĴňėĺŅĴĽŜŅėńĠŏĮƦĬŀńĬħńĭĨƟĬȮŕȮĶĺĴĩŉĚıŇěŅĶĦŅŏĶŊŗŀĚŏĺĸŅŏĶňĵĬ-ŏĺĸŅĽŀĭȮĪňŗœĴƞĞŘŜŅĞƟŀĬĔńĭ
ĺŇĝŅŒĬĽŅĕŅŀŊŗĬȮŕȮĪňŗĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬȮ 
 
 Ť,ŢȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĴňĶŃĭĭȮĔĸœĔĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵĴňĶŃĭĭ-ĕńŘĬĨŀĬĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬĞŉŗĚĮĶŅĔĢŀĵŌƞŒĬėŌƞĴŊŀŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬ
įŌƟŏĶňĵĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮŐĸŃĴňĔĸœĔȮėŊŀėŌƞĴŊŀŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬĨŅĴĔĶŀĭĴŅĨĶģŅĬ



 

 

ŤŤ 
 

ėŋĦĺŋĥŇȮŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪňŗĪŜŅľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸŐĸŃĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ 
 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮœħƟĬŜŅĶŃĭĭ-ĔĸœĔœĮĽŌƞĔŅĶĮĢŇĭńĨŇ-
ħŜŅŏĬŇĬĚŅĬȮőħĵĴňĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀĔŜŅĔńĭħŌŐĸŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮȮĴňĔŅĶĔŜŅľĬħŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮ
őħĵĶŃĭŋœĺƟŒĬȮĴėŀ,ŢȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŀĵƞŅĚĝńħŏěĬĳŅĵŒĬȮŢşȮĺńĬȮĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮ 
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĮƖĔŅĶĻŉĔļŅĬńŘĬȮŕȮĕŀĚľĸńĔĽŌĨĶłȮěŃħŜŅŏĬŇĬĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĨŅĴĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ
ĔŅĶŏĶňĵĬĶŌƟĪńŘĚȮťȮħƟŅĬȮľĸńĚěŅĔŏĽĶŖěĽŇŘĬĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĬńĔĻŉĔļŅŐĸƟĺȮįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅħŜŅŏĬŇĬĔŅĶěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬľĶŊŀȮĴėŀ,
ŤȮĕŀĚĶŅĵĺŇĝŅȮĳŅĵŒĬ ŢşȮĺńĬľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮĳŅĵŒĨƟĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭĕŀĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶł 
 
ť. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 

 ť.Š ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
 ėĦŃėĶŋĻŅĽĨĶƢœħƟěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀ

ĨŜŅĶŅȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃȮœħƟĶƞĺĴĴŊŀĔńĭėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶ
ěńħľŅĺńĽħŋėĶŋĳńĦĤƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĝńŘĬŏĶňĵĬȮŐĸŃĽĶƟŅĚ
ĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 

 
    ť.š ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟĪňŗĴňŀĵŌƞŏħŇĴ 
 ĴľŅĺŇĪĵŅĸńĵĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬģŅĬĕƟŀĴŌĸőħĵĴňȮĽŜŅĬńĔĺŇĪĵ
ĭĶŇĔŅĶĪňŗĴňľĬńĚĽŊŀħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃħƟŅĬŀŊŗĬȮŕȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸĪňŗěŃŒľƟĽŊĭėƟĬȮĽƞĺĬĶŃħńĭėĦŃĔŖĴň
ľĬńĚĽŊŀȮĨŜŅĶŅŏĜıŅŃĪŅĚħƟŅĬĺŇĝŅĝňıėĶŌŒĬľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢŐĸŃĨŜŅĶŅŏĜıŅŃĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŒĬ
ľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĬŀĔěŅĔĬňŘėĦŃĴňŀŋĮĔĶĦƢĪňŗŒĝƟĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŀĵƞŅĚıŀŏıňĵĚįƞŅĬĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢ 

 ėĦŃėĶŋĻŅĽĨĶƢěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĶŅĵœħƟȮŏıŊŗŀěńħĝŊŘŀ
ĨŜŅĶŅȮľĬńĚĽŊŀȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅėĦŃėĶŋĻŅĽĨĶƢ 

Š,ȮľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮȮŀŅėŅĶȮšȮŐĸŃȮȮŀŅėŅĶȮšŢȮȮĴňħńĚĬňŘȮ 
 Š,ŠȮľƟŀĚŏĶňĵĬĪńŘĚľĴħ ěŜŅĬĺĬȮȮŤťȮȮľƟŀĚȮőħĵĴňĔŅĶŐĵĔĕĬŅħľƟŀĚȮħńĚĬňŘ 
 Š,Š,ŠȮľƟŀĚŏĶňĵĬĕĬŅħȮȮţŤȮȮėĬ ěŜŅĬĺĬȮȮţţȮȮľƟŀĚ 
 Š,Š,šȮľƟŀĚŏĶňĵĬĕĬŅħȮȮŧşȮȮėĬ ěŜŅĬĺĬȮȮŧȮȮľƟŀĚ 
 Š,Š,ŢȮľƟŀĚŏĶňĵĬĕĬŅħȮȮŠşşȮȮėĬ ěŜŅĬĺĬȮȮţȮȮľƟŀĚ 
 Š,šȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪńŘĚľĴħ ěŜŅĬĺĬȮȮŠŤȮȮľƟŀĚȮ 



 

 

Ťť 
 

 Š,š,ŠȮľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮĕĬŅħȮȮţşȮȮŏėĶŊŗŀĚ ěŜŅĬĺĬȮȮţȮȮľƟŀĚ 
 Š,š,šȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĳŅļŅȮĕĬŅħȮȮţşȮȮŏėĶŊŗŀĚ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,š,ŢȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮSTEM ĕĬŅħȮȮţşȮȮėĬ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,š,ţȮľƟŀĚĮĢŇĭńĨŇĔŅĶėĦŇĨĻŅĽĨĶƢȮĕĬŅħȮȮţşȮȮȮėĬ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,š,ŤȮľƟŀĚĮĢŇĭńĨŇĔŅĶĻŇĸĮĻŉĔļŅȮĕĬŅħȮȮţşȮȮȮėĬ  ěŜŅĬĺĬȮȮŢȮȮľƟŀĚ 
 Š,š,ťȮľƟŀĚĮĢŇĭńĨŇĔŅĶħĬĨĶňĻŉĔļŅȮĕĬŅħȮȮţşȮȮȮėĬ  ěŜŅĬĺĬȮȮŢȮȮľƟŀĚ 
 Š,š,ŦȮľƟŀĚĮĢŇĭńĨŇĔŅĶĬŅĢĻŇĸĮƝȮĕĬŅħȮȮţşȮȮȮėĬȮȮ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,ŢȮľƟŀĚĮĶŃĝŋĴ 

 Š,Ţ,ŠȮľƟŀĚĮĶŃĝŋĴĽĳŅȮĝńŘĬȮŨȮĕĬŅħȮȮŠşşȮȮėĬ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,Ţ,šȮľƟŀĚĮĶŃĝŋĴĔĸƟĺĵœĴƟȮŠȮůȮšȮĕĬŅħȮȮšşȮȮėĬ  ěŜŅĬĺĬȮȮšȮȮľƟŀĚ 
 Š,Ţ,ŢȮľƟŀĚĮĶŃĝŋĴŐĽĚŏĪňĵĬȮĕĬŅħȮȮšşȮȮėĬ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 

Ȯ Š,ţȮľƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢ 
 Š,ţ,ŠȮľƟŀĚĕĬŅħȮȮšşȮȮėĬ    ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,ŤȮľƟŀĚıńĔŀŅěŅĶĵƢ 
 Š,Ť,ŠȮľƟŀĚıńĔŀŅěŅĶĵƢĮĶŃěŜŅĽŅĕŅȮĕĬŅħȮȮŤȮȮėĬ ěŜŅĬĺĬȮȮŠŨȮȮľƟŀĚ 
 Š.ťȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅ 
 Š,ť,ŠȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĽňĕŅĺȮĕĬŅħȮȮšşȮȮėĬ  ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ  
 Š,ť,šȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮĕĬŅħȮŠşȮėĬ ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 
 Š,ť,ŢȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮĕĬŅħȮŠşȮėĬ ěŜŅĬĺĬȮȮŠȮȮľƟŀĚ 

 š,ȮĺńĽħŋėĶŋĳńĦĤƢȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 š,ŠȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮNotebookȮ ěŜŅĬĺĬȮȮŠşȮȮŏėĶŊŗŀĚ 
 š,šȮŏėĶŊŗŀĚĜŅĵȮLCD ěŜŅĬĺĬȮȮŠŤȮȮŏėĶŊŗŀĚ 
 š,ŢȮĸŜŅőıĚȮœĴėƢĸŀĵȮ ěŜŅĬĺĬȮȮŠŤȮȮĨńĺ 
 š.ţȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ ěŜŅĬĺĬȮȮŢȮȮőĮĶŐĔĶĴ 
 š.Ť ėŀĴıŇĺŏĨŀĶƢŐĭĭĨńŘĚőĨƠŃ ěŜŅĬĺĬȮȮšȮŏėĶŊŗŀĚ 
 š,ťȮŏėĶŊŗŀĚĩƞŅĵŏŀĔĽŅĶ ěŜŅĬĺĬȮȮšȮŏėĶŊŗŀĚȮȮ 

 Ţ.ȮȮĺńĽħŋ-ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶěńħĬŇĪĶĶĻĔŅĶ 
 Ţ,ŠȮįƟŅĮŌőĨƠŃ ěŜŅĬĺĬȮȮŠŤȮȮȮįŊĬ 
 Ţ,šȮĭŀĶƢħ ěŜŅĬĺĬȮȮšşȮȮĭŀĶƢħ 
 Ţ,ŢȮőĨƠŃľĬƟŅĕŅĺ ěŜŅĬĺĬȮȮŠşȮȮĨńĺ 
 Ţ,ţȮŏĔƟŅŀňŘőėĶŏĴňĵĴ ěŜŅĬĺĬȮȮŠşȮȮĨńĺ 
 Ţ,ŤȮıŅĬıŋƞĴ ěŜŅĬĺĬȮȮŢȮȮȮȮėŌƞ 
 Ţ,ťȮįƟŅĽňĨƞŅĚȮŕ ěŜŅĬĺĬȮȮšŤȮȮįŊĬ 
 ţ,ȮĻŌĬĵƢİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌ 
 ţ,ŠȮĕƟŀĴŌĸőĶĚŏĶňĵĬŏėĶŊŀĕƞŅĵĻŌĬĵƢİƗĔĺŇĝŅĝňıėĶŌŒĬŏĕĨıŊŘĬĪňŗĔŅĶĻŉĔļŅěńĚľĺńħŏĸĵ, ěńĚľĺńħ
ĕŀĬŐĔƞĬ,ȮěńĚľĺńħŀŋħĶīŅĬň,ȮěńĚľĺńħľĬŀĚĭńĺĸŜŅĳŌ, ěńĚľĺńħĝńĵĳŌĴŇ 



 

 

ŤŦ 
 

 ţ.šȮőĶĚŏĶňĵĬĨƟĬŐĭĭİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌȮœħƟŐĔƞȮőĶĚŏĶňĵĬĽŅīŇĨĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ-
ŏĸĵ 
 ţ,ŢȮįŌƟĭĶŇľŅĶȮėĶŌıňŗŏĸňŘĵĚȮŀŅěŅĶĵƢĬŇŏĪĻĺŇĝŅŏŀĔȮŀŅěŅĶĵƢĬŇŏĪĻĺŇĝŅĝňıėĶŌȮŒĬőĶĚŏĶňĵĬŏėĶŊŀĕƞŅĵ
İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌȮ 

 Ť,ȮľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢȮœħƟěńħŒľƟĭĶŇĔŅĶȮěŜŅĬĺĬȮšȮŐľƞĚȮœħƟŐĔƞ 
 Ť,ŠȮľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢěńħŒľƟĭĶŇĔŅĶĪňŗȮŀŅėŅĶȮšȮȮĴňĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮȮħńĚĬňŘȮ 
 Ť,Š,ŠȮľĬńĚĽŊŀĪńŗĺœĮȮȮľĴĺħȮȮşşşȮ-ȮŨşşȮ ěŜŅĬĺĬȮȮŠş,şŤŤȮȮŏĸƞĴȮȮ 
 Ť,Š,šȮėŌƞĴŊŀėĶŌȮĮĶŃĩĴĻŉĔļŅȮůȮĴńīĵĴĻŉĔļŅ ěŜŅĬĺĬȮȮȮȮŠ,šŢşȮȮŏĸƞĴ 
 Ť,Š,ŢȮĨŜŅĶŅŏĶňĵĬĳŅļŅœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻ  ȮěŜŅĬĺĬȮȮȮȮȮȮţŠŤȮȮŏĸƞĴ 
 Ť,Š,ţȮĺŇĪĵŅĬŇıĬīƢŐĸŃĚŅĬĺŇěńĵ ěŜŅĬĺĬȮȮȮȮŠ,ŠşŠȮȮŏĸƞĴ 
 Ť.Š.Ť ėŀĴıŇĺŏĨŀĶƢĨńŘĚőĨƠŃŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸ ěŜŅĬĺĬȮȮȮȮŢȮȮŏėĶŊŗŀĚ 
 Ť,šȮľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢŏėĸŊŗŀĬĪňŗěńħŒľƟĭĶŇĔŅĶĪňŗľƟŀĚőĩĚȮĨŉĔȮšŢȮĴňĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮȮħńĚĬňŘ 
 Ť,š,ŠȮľĬńĚĽŊŀĪńŗĺœĮȮȮľĴĺħȮȮşşşȮ-ȮŨşşȮ ěŜŅĬĺĬȮȮŨţŤȮȮŏĸƞĴȮȮ 
 Ť,š,šȮľĬńĚĽŊŀŏĶňĵĬĝńŘĬŀĬŋĭŅĸȮůȮĝńŘĬĴńīĵĴĻŉĔļŅ ěŜŅĬĺĬȮȮŧŦŢȮȮŏĸƞĴ 
 Ť,š,ŢȮĺŅĶĽŅĶ ěŜŅĬĺĬȮȮŠšţȮȮŏĸƞĴ 
 Ť,š,ţȮľĬńĚĽŊŀıŇĴıƢ ěŜŅĬĺĬȮȮŤȮȮĜĭńĭ-ĺńĬ 

 ť,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŀŊŗĬȮŕ 
 ť,ŠȮľƟŀĚĽĴŋħĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶ 
 ť,šȮľƟŀĚĮĶŃĝŋĴĕŋĴĪŀĚĺŇœĸ 
 ť,ŢȮĽĬŅĴĔňĿŅĪŋƞĚĕŋĴĪŀĚ 
 ť,ţȮőĶĚıĸĻŉĔļŅ 
 ť.Ť ĽĬŅĴĔňĿŅĶƞĺĴŒě 

 
          ľƟŀĚĽĴŋħĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 Š. ľĬńĚĽŊŀĳŅļŅœĪĵȮ ěŜŅĬĺĬ   ťŤ,šţŧ  ŏĸƞĴȮ 
 š. ľĬńĚĽŊŀĳŅļŅŀńĚĔķļ ěŜŅĬĺĬȮ   Ţ,Šşŧ   ŏĸƞĴ 

Ţ. ĺŅĶĽŅĶĳŅļŅœĪĵ ěŜŅĬĺĬȮȮȮ   ţţŦ   ŏĸƞĴ 
 ţ. ĺŅĶĽŅĶĳŅļŅŀńĚĔķļ ěŜŅĬĺĬ     ȮŠŢŨȮȮȮŏĸƞĴ 
 Ť. Ğňħň-ĶŀĴȮȮĮĶŃĔŀĭĔŅĶĽŀĬȮ ěŜŅĬĺĬȮȮȮȮȮȮťŠŤ   ŐįƞĬ 

ť. ľĬńĚĽŊŀŏėĴň ěŜŅĬĺĬ     Ȯŧţş   ŏĸƞĴ  
ȮŦ. ľĬńĚĽŊŀĲƕĽŇĔĽƢ ěŜŅĬĺĬ    Ȯ ŨŠš   ŏĸƞĴ  
Ȯŧ. ľĬńĚĽŊŀĝňĺĺŇĪĵŅ ěŜŅĬĺĬ    Ȯ ŧšŤ   ŏĸƞĴ  
ȮŨ. ľĬńĚĽŊŀĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ ěŜŅĬĺĬ     ȮŤšŧ   ŏĸƞĴ  

 ľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 Š. ľĬńĚĽŊŀ ěŜŅĬĺĬȮ  š, ťšŧ  ȮŏĸƞĴ 



 

 

Ťŧ 
 

 š. ĺŅĶĽŅĶ ěŜŅĬĺĬȮ  Ţ, ŤţŧȮȮȮŏĸƞĴȮ 
 Ţ. ĚŅĬĺŇěńĵ ěŜŅĬĺĬȮȮȮȮȮȮȮŦşţ   ŏĸƞĴ 
 ţ. Ğňħň-ĶŀĴȮĮĶŃĔŀĭĔŅĶĽŀĬ ěŜŅĬĺĬȮȮȮȮȮȮȮŠťŠȮȮȮŐįƞĬ 
         

 ť.Ţ ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
 ĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶȮŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŒľƟĭĶŇĔŅĶ

ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅȮŐĸŃŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĬĔŅĶĮĶŃĽŅĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀĬńŘĬȮŀŅěŅĶĵƢ
įŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅěŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀȮĨĸŀħěĬĽŊŗŀŀŊŗĬȮŕȮĪňŗěŜŅŏĮƦĬȮĬŀĔěŅĔĬňŘŀŅěŅĶĵƢ
ıŇŏĻļĪňŗŏĝŇĠĴŅĽŀĬĭŅĚĶŅĵĺŇĝŅŐĸŃĭŅĚľńĺĕƟŀȮĔŖĴňĽƞĺĬŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŜŅľĶńĭŒľƟľŀĽĴŋħĔĸŅĚ
ěńħĞŊŘŀľĬńĚĽŊŀħƟĺĵ 

ȮŒĬĽƞĺĬĕŀĚėĦŃěŃĴňľƟŀĚĽĴŋħĵƞŀĵȮŏıŊŗŀĭĶŇĔŅĶľĬńĚĽŊŀȮĨŜŅĶŅȮľĶŊŀĺŅĶĽŅĶŏĜıŅŃĪŅĚȮŐĸŃėĦŃěŃĨƟŀĚ
ěńħĽŊŗŀĔŅĶĽŀĬŀŊŗĬŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮŏĝƞĬȮŏėĶŊŗŀĚĴńĸĨŇĴňŏħňĵőĮĶŏěėŏĨŀĶƢȮėŀĴıŇĺŏĨŀĶƢȮŏėĶŊŗŀĚ
ĩƞŅĵĪŀħĳŅıȮŢȮĴŇĨŇȮȮŏĮƦĬĨƟĬ 

 
 ť.ţ  ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 

 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶȮėĦŃłȮĴňŏěƟŅľĬƟŅĪňŗĮĶŃěŜŅľƟŀĚĽĴŋħĕŀĚėĦŃȮĞŉŗĚěŃ
ĮĶŃĽŅĬĚŅĬĔŅĶěńħĞŊŘŀěńħľŅľĬńĚĽŊŀŏıŊŗŀĭĶŇĔŅĶȮŐĸŃĪŜŅľĬƟŅĪňŗĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚĕŀĚľĬńĚĽŊŀȮĨŜŅĶŅȮĬŀĔěŅĔĬňŘ
ĴňŏěƟŅľĬƟŅĪňŗȮĞŉŗĚěŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĽŊŗŀĕŀĚŀŅěŅĶĵƢŐĸƟĺĵńĚĨƟŀĚĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶŒĝƟĽŊŗŀĕŀĚŀŅěŅĶĵƢħƟĺĵȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨŅĶŅĚĨƞŀœĮĬňŘ 

 
ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

ěńħŒľƟĴňľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀŋĮĔĶĦƢĔŅĶ
ĪħĸŀĚȮĪĶńıĵŅĔĶȮĽŊŗŀŐĸŃ
ĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟȮĪňŗŏıňĵĭıĶƟŀĴȮ
ŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚĔŅĶĻŉĔļŅŒĬ
ľƟŀĚŏĶňĵĬȮĬŀĔľƟŀĚŏĶňĵĬȮŐĸŃŏıŊŗŀ
ĔŅĶŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮŀĵƞŅĚ
ŏıňĵĚıŀȮĴňĮĶŃĽŇĪīŇĳŅıȮ 
 

Š,ȮěńħŒľƟĴňľƟŀĚŏĶňĵĬĴńĸĨŇĴňŏħňĵȮĪňŗĴňėĺŅĴ
ıĶƟŀĴŒĝƟĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚŒĬ
ĔŅĶĽŀĬȮĔŅĶĭńĬĪŉĔŏıŊŗŀŏĨĶňĵĴěńħĽĶƟŅĚ
ĽŊŗŀĽŜŅľĶńĭĔŅĶĪĭĪĺĬĔŅĶŏĶňĵĬ 
š,ěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĸŀĚĪňŗĴň
ŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵŐĸŃŏĮƦĬŏėĶŊŗŀĚĴŊŀ
ĺŇĝŅĝňıŒĬĶŃħńĭĽŅĔĸȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ĽŅĴŅĶĩİƗĔĮĢŇĭńĨŇȮĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňı 
Ţ,ȮěńħŒľƟĴňľƟŀĚĽĴŋħŒľƟĭĶŇĔŅĶĪńŘĚľĬńĚĽŊŀ
ĨŜŅĶŅȮŐĸŃĽŊŗŀħŇěŇĪńĸŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĪńŘĚ
ľƟŀĚĽĴŋħĪŅĚĔŅĵĳŅıŐĸŃĪŅĚĶŃĭĭ
ŏĽĴŊŀĬ 

 

- ĶĺĭĶĺĴěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬ
ŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢȮĨƞŀľńĺĬńĔĻŉĔļŅȮ
ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ŐĸŃŏėĶŊŗŀĚĴŊŀĨƞŀľńĺĬńĔĻŉĔļŅ 

- ěŜŅĬĺĬĬńĔĻŉĔļŅĸĚŏĶňĵĬŒĬĺŇĝŅ
ŏĶňĵĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇħƟĺĵ
ŀŋĮĔĶĦƢĨƞŅĚȮŕȮ 

- ĽĩŇĨŇĕŀĚěŜŅĬĺĬľĬńĚĽŊŀĨŜŅĶŅȮŐĸŃ
ĽŊŗŀħŇěŇĪńĸȮĪňŗĴňŒľƟĭĶŇĔŅĶȮŐĸŃĽĩŇĨŇ
ĔŅĶŒĝƟĚŅĬľĬńĚĽŊŀĨŜŅĶŅȮĽŊŗŀħŇěŇĪńĸȮ 

- įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ĮĢŇĭńĨŇĔŅĶȮ 

Ȯ 
 



 

 

ŤŨ 
 

Ŧ,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
 
 ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮŠ ĮƖĪňŗȮš ĮƖĪňŗȮŢ ĮƖĪňŗȮţ ĮƖĪňŗȮŤ 
&Š' ėĦŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀ

ĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 
V V V V V 

&š' ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,šȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃ
ĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťš 

V V V V V 

&Ţ' ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅ
Ĵň'ȮĨŅĴŐĭĭȮĴėŀ,ŢȮŐĸŃȮĴėŀ,ţȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬȮȮȮŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĺŇĝŅ 

V V V V V 

&ţ' ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,ŤȮŐĸŃȮĴėŀ,ťȮĳŅĵŒĬȮ
ŢşȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

V V V V V 

&Ť' ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,ŦȮĳŅĵŒĬȮťşȮ
ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

V V V V V 

&ť' ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬŇĽŇĨ-ĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗ
ĔŜŅľĬħŒĬȮĴėŀ,ŢȮŐĸŃȮĴėŀ,ţȮ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮšŤȮĕŀĚĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

V V V V V 

&Ŧ' ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,ŦȮ
ĮƖĪňŗŐĸƟĺ 

 V V V V 

&ŧ' ėĦŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻȮŀĭĶĴľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬ
ĻŅĽĨĶƢĺŇĝŅėĶŌŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

V V V V V 

&Ũ' ėĦŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚ
ĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

V V V V V 

&Šş' ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŤşȮĨƞŀĮƖ 

V V V V V 

&ŠŠ' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŇĽŇĨ-ĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤȮěŅĔėŃŐĬĬŏĨŖĴȮŤ,ş 

   V V 

&Šš' ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮŢ,ŤȮ
ěŅĔėŃŐĬĬŏĨŖĴȮŤ,ş 

    V 

&ŠŢ' ĬŇĽŇĨ-ĬńĔĻŉĔļŅœħƟĶńĭŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌėĶĭĩƟĺĬĪŋĔ
ĔŇěĔĶĶĴĪňŗĔŜŅľĬħŐĸŃŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 

V V V V V 

&Šţ' ĴňĔŅĶěńħĮĶŃĽĭĔŅĶĦƢĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇĚŅĬĺŇĝŅĝňıėĶŌŒĬ
ĽĩŅĬĻŉĔļŅŏĮƦĬĮĶŃěŜŅĪŋĔĮƖĔŅĶĻŉĔļŅ 

V V V V V 

&ŠŤ' ĬŇĽŇĨ-ĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬĳŅļŅŀńĚĔķļĨŅĴ
ĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŢşȮĕŀĚĬńĔĻŉĔļŅĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

   V V 

 

įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚȮšȮĮƖĔŅĶĻŉĔļŅŏıŊŗŀĨŇħĨŅĴ
ĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴȮTQF ĨƞŀœĮȮ 

 
 
 
 



 

 

ťş 
 

ľĴĺħĪňŗȮŧȮĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

Š, ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 

Š.ŠȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĔĶŃĭĺĬĔŅĶĪňŗěŃŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĵŋĪīĻŅĽĨĶƢĪňŗĺŅĚŐįĬœĺƟŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬ 

ĔŅĶĽŀĬĬńŘĬȮıŇěŅĶĦŅěŅĔĨńĺįŌƟŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬěŃĨƟŀĚĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒĬĪŋĔȮŕȮľńĺĕƟŀ 

ĺƞŅĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞȮőħĵŀŅěĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔĬńĔĻŉĔļŅȮĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĞŉŗĚŏĴŊŗŀĶĺĭĶĺĴĕƟŀĴŌĸ 

ěŅĔĪňŗĔĸƞŅĺĕƟŅĚĨƟĬŐĸƟĺȮĔŖėĺĶěŃĽŅĴŅĶĩĮĶŃŏĴŇĬŏĭŊŘŀĚĨƟĬœħƟĺƞŅȮįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞȮľŅĔĺŇīňĔŅĶĪňŗŒĝƟ
œĴƞĽŅĴŅĶĩĪŜŅŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěœħƟȮĔŖěŃĨƟŀĚĴňĔŅĶĮĶńĭŏĮĸňŗĵĬĺŇīňĽŀĬȮĔŅĶĪħĽŀĭĔĸŅĚĳŅėŏĶňĵĬ 

ŐĸŃĮĸŅĵĳŅėŏĶňĵĬȮěŃĽŅĴŅĶĩĝňŘœħƟĺƞŅįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞŒĬŏĬŊŘŀľŅĪňŗœħƟĽŀĬœĮȮľŅĔıĭĺƞŅ 

ĴňĮƤĠľŅĔŖěŃĨƟŀĚĴňĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬőŀĔŅĽĨƞŀœĮ 
 

Š.šȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 ŒľƟĬńĔĻŉĔļŅœħƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚħƟŅĬĪńĔļŃĔĸĵŋĪīƢȮĔŅĶĽŀĬȮȮȮȮ
ĔŅĶĨĶĚĨƞŀŏĺĸŅȮĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢĶŅĵĺŇĝŅȮĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅŐĸŃĔŅĶŒĝƟĽŊŗŀ
ĔŅĶĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃħńĚĔĸƞŅĺĽŅĴŅĶĩĪŜŅőħĵĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮ -ȮĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮŏĝƞĬȮĔĸĺŇīňĔŅĶĽŀĬȮȮȮȮȮȮȮȮ
ĔŅĶĨĶĚĨƞŀŏĺĸŅȮȮĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚĶŅĵĺŇĝŅŏĔĦĤƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĸŃĔŅĶŒĝƟĽŊŗŀ
ĔŅĶĽŀĬ 
ȮȮȮȮȮ  -ȮĮĶŃŏĴŇĬőħĵĨńĺŀŅěŅĶĵƢŏŀĚŐĸŃŏıŊŗŀĬĶƞĺĴĚŅĬ 

 

š,Ȯ ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
 
ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴěŃĔĶŃĪŜŅŏĴŊŗŀĬńĔĻŉĔļŅŏĶňĵĬěĭľĸńĔĽŌĨĶŐĸŃĨƟŀĚŀŀĔİƗĔ

ĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌŒĬĶŅĵĺŇĝŅĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠȮŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš 
ěŜŅĬĺĬȮŠ ĮƖĔŅĶĻŉĔļŅ őħĵĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗĕŀĚėĶŌĪŋĔŀĵƞŅĚŏĽĴŊŀĬŏĮƦĬėĶŌĮĶŃěŜŅĔŅĶėĬľĬŉŗĚŒĬĽĩŅĬĔŅĶĦƢ
ěĶŇĚŒĬĽĩŅĬĻŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚĔńĬ ŏĮƦĬŏĺĸŅŀĵƞŅĚĬƟŀĵ Š,şŧş ĝńŗĺőĴĚ ĞŉŗĚěŃŏĮƦĬĝƞĺĚŏĺĸŅĪňŗŀŅěŅĶĵƢěŃœĮĬŇŏĪĻ
ĬńĔĻŉĔļŅ ĨĸŀħěĬĨŇħĨŅĴĮĶŃŏĴŇĬėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅĺƞŅĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟľĶŊŀœĴƞ ĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĕŅħėŋĦĽĴĭńĨŇŒĬħƟŅĬŒħ ĞŉŗĚěŃĴňĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪńŘĚľĴħŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶ ĨĸŀħěĬ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 

 
 

Ţ,Ȯ ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 

ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ Ŧ ĕƟŀ Ŧ 
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ Ţ ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔ



 

 

ťŠ 
 

ŀĵƞŅĚĬƟŀĵ ŠȮėĬȮĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵȮĪńŘĚĬňŘĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬňħƟŅĬĴŅĨĶģŅĬŐĸŃėŋĦĳŅıĔŅĶĻŉĔļŅĨĸŀħěĬĴňĔŅĶĮĶŃŏĴŇĬ
ŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔ Ť ĮƖ 
 

ţ,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĽńĴĴĬŅȮŐĸŃĔŅĶĮĶŃĝŋĴȮįŌƟĭĶŇľŅĶȮŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮěŃĪŜŅ
ŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴȮŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĔĶĦňĪňŗıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅĔŖ
ĽŅĴŅĶĩĪňŗěŃħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬȮŕȮœħƟĪńĬĪňȮĞŉŗĚĔŖěŃŏĮƦĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵȮŒĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵ
ĬńŘĬėĺĶĪŜŅœħƟĨĸŀħŏĺĸŅĪňŗıĭĮƤĠľŅȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚĜĭńĭĬńŘĬěŃĔĶŃĪŜŅĪŋĔȮŤȮĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟ
ľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
 ţ.Š ĔŅĶĬŜŅĕƟŀĴŌĸěŅĔĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĺŇĝŅŏĽĬŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
    ţ.š ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃěŜŅĮƖŏĽĬŀįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ĮĶŃīŅĬ
ĽŅĕŅ 
    ţ.Ţ ĮĶŃĝŋĴŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀıŇěŅĶĦŅĪĭĪĺĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

ťš 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

ťŢ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĔ 

ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ťţ 
 

ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  
      

  &Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
şşşŤŠşŠ-ťš ȮĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ      Ţ(š-š-Ť) 
   English Speaking and Listening Skills 
  ȮıŌħĭŀĔĶŅĵĸŃŏŀňĵħŐĸŃĽĶŋĮĮĶŃŏħŖĬĽŜŅėńĠȮĲƤĚĭĪĽĬĪĬŅŐĸŃĕƟŀėĺŅĴĽńŘĬŕȮŐĸƟĺěńĭ
ŒěėĺŅĴȮŒĝƟĮĶŃőĵėŐĸŃĽŜŅĬĺĬŏĔňŗĵĺĔńĭĽŇŗĚĶŀĭĨńĺȮ&ŏĝƞĬȮĕƟŀĴŌĸıŊŘĬģŅĬŐĸŃĕƟŀĴŌĸĕŀĚėĶŀĭėĶńĺȮĔŅĶĞŊŘŀĕŀĚȮ
ĳŌĴŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶěƟŅĚĚŅĬ'ȮĽŊŗŀĽŅĶŏĶŊŗŀĚĪňŗĚƞŅĵŐĸŃŏĮƦĬĔŇěĺńĨĶĪňŗĨƟŀĚĴňĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸőħĵĨĶĚŐĸŃ
œĴƞĵŋƞĚĵŅĔŏĔňŗĵĺĔńĭĽŇŗĚĪňŗėŋƟĬŏėĵľĶŊŀĪŜŅŏĮƦĬĮĶŃěŜŅȮŒĝƟĳŅļŅŐĸŃőėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬĔŅĶıŌħőĨƟĨŀĭŒĬ
ĽĩŅĬĔŅĶĦƢĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮőħĵŒĝƟĳŅļŅȮĬŘŜŅŏĽňĵĚȮĔŇĶŇĵŅĪƞŅĪŅĚĪňŗŏľĴŅŃĽĴĨŅĴĴŅĶĵŅĪĪŅĚĽńĚėĴ
ŐĸŃĶŌƟĩŉĚĺńĥĬīĶĶĴĕŀĚŏěƟŅĕŀĚĳŅļŅȮőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶĪŅĚĳŅļŅȮėŊŀȮıŌħȮĲƤĚȮŀƞŅĬȮŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮ
ĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 

Explain and summarize essential topics, listen to conversation and short 
passages for main ideas, use sentences and idioms regarding surroundings (such as basic 
information, family information, shopping, local geography, employment), practice 
communication English using dialogues appropriate to everyday situations, making use of 
communicative activities, Speaking and practice in different situation including using 
language ,intonation of words with proper manner, understand English as used in daily 
life and cultural backgrounds of English speaking countries, emphasis on speaking, 
listening, reading, and writing, practice communication skills, inquiry, search for 
information, and practice in communication through several different situations  

 
 
 
 
 
 
 
 
 
  

 



 

 

ťŤ 
 

şşşŤŠşŢ-ťš  ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ     ȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
   Thai for Communication 

ȮŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟŏľĴŅŃĽĴĨŅĴĽĩŅĬĔŅĶĦƢȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬľĸńĔ
ěŅĔŏĶŊŗŀĚĪňŗĲƤĚȮħŌŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮıŌħĽŊŗŀĽŅĶŏĝŇĚĭĺĔŒĬőŀĔŅĽĨƞŅĚȮŕȮĶŃħńĭĕŀĚĳŅļŅȮĔŅĶŒĝƟĬŘŜŅŏĽňĵĚŒĬ
ĔŅĶıŌħĽŊŗŀĽŅĶȮŀƞŅĬŀŀĔŏĽňĵĚĨŅĴŀńĔĕĶĺŇīňȮŀƞŅĬěńĭŒěėĺŅĴěŅĔĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚȮŕȮŏĕňĵĬįĸĚŅĬ
ĮĶŃŏĳĪĨƞŅĚȮŕȮĨŅĴľĸńĔĔŅĶŏĕňĵĬȮĴňĴŅĶĵŅĪŒĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬ 

Use Thai language to communicate properly according to the situation. 
Analyze and summarize the main points of the story that being heard. Use critical 
thinking in things that being seen, speaking with positive communication on various 
occasions, and in various language levels. Using tones of voice to communicate. Read 
aloud according to orthography. Read for comprehension from various types of writing, 
writing various types of works according to the principles of writing, having manners for 
listening, speaking, reading and writing 
 

şşşŤŠşť-ťšȮ ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ    Ţ(š-š-Ť) 
   English Usage for Communication 

  ŏĕƟŅŒěĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĲƤĚŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĻŉĔļŅȮĔŅĶĽĬĪĬŅėŜŅĭĶĶĵŅĵȮ
ĭńĬĪŉĔĕƟŀŏĪŖěěĶŇĚőħĵŒĝƟĳŅļŅĨŅĴĴŅĨĶģŅĬȮĽĬĪĬŅěŅĔľńĺĕƟŀĪňŗėŋƟĬŏėĵŐĸŃĽĬŒěȮŒľƟėŜŅŐĬŃĬŜŅȮŒľƟŏľĨŋįĸ
ŐĸŃĔĸƞŅĺĶƟŀĚĪŋĔĕƢœħƟȮĽĬĪĬŅŒĬŏľĨŋĔŅĶĦƢŏĜıŅŃľĬƟŅȮŐĽħĚėĺŅĴĶŌƟĽŉĔȮŏĸƞŅĮĶŃĽĭĔŅĶĦƢĕŀĚĨĬŏŀĚȮőĨƟŐĵƟĚ
ŐĸŃŒľƟŏľĨŋįĸȮĬŜŅŏĽĬŀįĸĚŅĬőħĵŏĝŊŗŀĴőĵĚľńĺĕƟŀĪňŗėŋƟĬŏėĵŐĸŃĽĶŋĮĕƟŀĴŌĸœħƟȮŀƞŅĬŏıŊŗŀľŅŒěėĺŅĴĽŜŅėńĠŐĸŃ
ěńĭĮĶŃŏħŖĬŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŃĭŋĕƟŀĴŌĸěŅĔĽŇŗĚĪňŗŀƞŅĬȮŏĕňĵĬĶŅĵĚŅĬŒĬľńĺĕƟŀĪňŗėŋƟĬŏėĵȮĮĶŃĽĭĔŅĶĦƢȮ
ŏľĨŋĔŅĶĦƢȮėĺŅĴėŇħȮėĺŅĴİƤĬŐĸŃŏĕňĵĬěħľĴŅĵĪňŗŏĮƦĬĶŌĮŐĭĭĴŅĨĶģŅĬŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚĪňŗĽĬŒěȮŏıŊŗŀ
ıńĥĬŅĪńĔļŃĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶ 

Use listening skill to understand information related to daily life, 
education, and lecture. Listen and take note with standard English. Talk about personal 
interests or familiar topics, give suggestions and reasons, deal with service problems, talk 
about unexpected incident or accidents, describe experience, auguring with reasons, 
make a presentation connecting with familiar situations and summaries the information. 
Use reading comprehension techniques to find main idea and support details or related 
information. Write a report about familiar topics on experience, situations, thoughts, 
ideas, and expectations. Write letters with standard formats related to interesting topics 
in order to develop listening, speaking, reading, and writing which are needed for 
communication 
 



 

 

ťť 
 

şşşŤŠŠş-ťš ȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ     Ţ(š-š-Ť) 
   English for Professional Purposes  

ȮıŌħėŋĵŏĝŇĚŏĪėĬŇėŒĬŏĶŊŗŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮőĨƟĨŀĭŀĵƞŅĚėĸƞŀĚŐėĸƞĺŐĸŃŏĮƦĬīĶĶĴĝŅĨŇ
őĨƟĨŀĭĔńĭįŌƟıŌħĪňŗŏĮƦĬŏěƟŅĕŀĚĳŅļŅœħƟőħĵœĴƞĴňėĺŅĴŏėĶƞĚŏėĶňĵħȮĽĶƟŅĚĩƟŀĵėŜŅĪňŗĝńħŏěĬŐĸŃĴňėĺŅĴĸŃŏŀňĵħŒĬ
ľńĺĕƟŀĪňŗľĸŅĔľĸŅĵȮőħĵĴňėĺŅĴŏĕƟŅŒěěŋħĮĶŃĽĚėƢĕŀĚĮĶŃŏħŖĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬĪńŘĚĶŌĮīĶĶĴŐĸŃĬŅĴīĶĶĴȮ
ŀīŇĭŅĵĴŋĴĴŀĚŏĔňŗĵĺĔńĭĮƤĠľŅŏĜıŅŃĪňŗĴňėĺŅĴœħƟŏĮĶňĵĭŐĸŃŏĽňĵŏĮĶňĵĭȮİƗĔĮĢŇĭńĨŇĪńĔļŃĳŅļŅŀńĚĔķļįƞŅĬ
ĔŇěĔĶĶĴėƞŅĵĳŅļŅŀńĚĔķļ 

Practice speaking in natural and realistic setting with native speaker in the 
English saturated atmosphere, practice with text representing spoken language in abstract 
and concrete, describe perspective on problem about advantage and disadvantage, 
practice using English for communication through English Camp 
 
  &š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
şşşŤŠşŦ-ťš ȮĽŋĬĪĶňĵŃ       Ţ(š-š-Ť) 
   Aesthetics 

ĕńĭĶƟŀĚŏıĸĚĨŅĴěńĚľĺŃȮĪŜŅĬŀĚȮŐĸŃŏĬŊŘŀľŅĕŀĚŏıĸĚœĪĵĽŅĔĸŐĨƞĸŃĮĶŃŏĳĪŐĸŃŏıĸĚ
ĶŜŅĺĚĴŅĨĶģŅĬȮŏĸƞĬŏėĶŊŗŀĚħĬĨĶňĮĶŃĔŀĭěńĚľĺŃȮŀŀĔŐĭĭĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮěńħĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮ
ĮĢŇĭńĨŇĔŅĶĶŜŅĺĚŒĬŏıĸĚĴŅĨĶģŅĬȮŀŀĔŐĭĭĔŅĶŐĽħĚȮěńħĔŅĶŐĽħĚȮĺŇŏėĶŅŃľƢľĸńĔĪŅĚĽŋĬĪĶňĵĻŅĽĨĶƢŒĬĚŅĬ
ĪńĻĬĻŇĸĮƝȮľĸńĔĔŅĶĪŅĚĪńĻĬīŅĨŋȮľĸńĔĔŅĶěńħŀĚėƢĮĶŃĔŀĭĻŇĸĮƝȮľĸńĔĔŅĶŀŀĔŐĭĭĮƚŅĵĬŇŏĪĻȮŀŀĔŐĭĭĜŅĔȮ
ŏĺĪňȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮŐĸŃŐĲƚĴįĸĚŅĬȮěńħĪŜŅįĸĚŅĬĪŅĚĻŇĸĮŃȮĬŜŅŏĽĬŀįĸĚŅĬŐĸŃĺŇıŅĔļƢįĸĚŅĬĻŇĸĮŃ 

Sing in rhythm, melody, and lyrics of modern Thai songs and Thai 
standard dance songs, play musical instruments, design and organize recreation activities, 
dance in Thai standard dance, design and organize performances, analyze principles of 
aesthetics in visual arts, principles of visual elements, principles of art composition, and 
principles of bulletin boards, design settings and stages, learning materials and portfolios, 
create art works, present and criticize the art works 
 
 
 
 
 
 



 

 

ťŦ 
 

  &Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
şşşŤŠşš-ťš  ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ      Ţ(š-š-Ť) 
    Potency Citizenship 

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶĮĢŇĭńĨŇȮěńħĪŜŅőėĶĚĔŅĶȮŐĸŃĮĢŇĭńĨŇĨĬĪňŗŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶı
ĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĭŋėėĸȮėĺŅĴŏĽĴŀĳŅėŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴȮŏėŅĶıĽŇĪīŇȮ
ŏĽĶňĳŅıȮŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴœĪĵŐĸŃĮĶŃĝŅėĴőĸĔŀĵƞŅĚĽńĬĨŇĨŅĴľĸńĔĕńĬĨŇīĶĶĴȮĔŅĶĽĶƟŅĚŐĸŃ
ĮĢŇĭńĨŇĨŅĴȮĔġȮĔĨŇĔŅĕŀĚĽńĚėĴŐĸŃĔġľĴŅĵŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶŌĮŐĭĭĔŅĶĮĔėĶŀĚȮŀŋħĴĔŅĶĦƢŐĸŃĺŇĩň
ĝňĺŇĨĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕȮľĬƟŅĪňŗĕŀĚĨĬŏŀĚŒĬģŅĬŃĕŀĚıĸŏĴŊŀĚœĪĵŒĬ
ĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵȮĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚŐĸŃŏėŅĶıĽŇĪīŇįŌƟŀŊŗĬŀĵƞŅĚĴňŏľĨŋįĸȮĴňěŇĨĽŜŅĬŉĔȮ
ĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮĴňěŇĨŀŅĽŅŐĸŃěŇĨŐĸŃěŇĨĽŅīŅĶĦŃ 

Analyze, design practice, create projects, and behave that express for 
human dignity, accept individual differences in equality, respecting for freedom and 
peaceful in Thai society and international community in accordance with the principles of 
tolerance, create and comply with social rules and basic laws related to democratic way 
mdȮjgdcȮugrfȮrfcȮIgleȮ_qȮFc_bȮmdȮQr_rc*Ȯf_tcȮqrpmleȮagrgxclqfgnȮ_lbȮpcqncarȮmrfcpȮncmnjcŲqȮ
right, have a volunteer spirit and public mind 
 

şşşŤŠşŧ-ťš  ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ    Ţ(š-š-Ť) 
    The King Wisdom for Local Development    

ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪĶĚĚŅĬȮľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮŐĸŃŐĬĺėŇħĔŅĶıńĥĬŅŐĭĭ
ĵńŗĚĵŊĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮĻŉĔļŅŐĬĺėŇħŐĸŃľĸńĔĔŅĶĕŀĚőėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮĺŇŏėĶŅŃľƢ
ĵŋĪīĻŅĽĨĶƢĜĸŅħĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĨŅĴĻŅĽĨĶƢıĶŃĶŅĝŅĽŌƞĔŅĶıńĥĬŅŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴŐĸŃ
ĶƞĺĴĴŊŀĔńĬĪŜŅĚŅĬőħĵĭŌĶĦŅĔŅĶŐĭĭŀĚėƢĶĺĴĔńĭĪňĴĳŅėňŏėĶŊŀĕƞŅĵ 

Apply the royal working guideline, self-sufficient concept, and sustainable 
development in their daily lives, study concepts and principles of the royal projects, as 
well as analyze the intelligent learning approach for pilot community development 
based on the king wisdom and the integrated participation with related sectors 
 
 
 
 
 
 



 

 

ťŧ 
 

  &ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
şşşŤŠşţ-ťš  ĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ     Ţ(š-š-Ť) 
    Health Promotion and Care 

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮĽĶŋĮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮėĺŅĴĽŜŅėńĠĕŀĚĔňĿŅŐĸŃ
ĬńĬĪĬŅĔŅĶȮŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶĽĶƟŅĚŏĽĶŇĴ
ŐĸŃħŌŐĸĽŋĕĳŅĺŃĪŅĚĔŅĵȮěŇĨȮĽńĚėĴŐĸŃĮƤĠĠŅȮĔŅĶŀŀĔŐĭĭĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ
ėĺŅĴıĶƟŀĴŒĬĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃŒĬħƟŅĬĪňŗĽŜŅėńĠȮ 

Search for information, analyze, summarize health promotion and care, 
the importance of sports and recreation, and public policy of health promotion, create 
and arrange the health promotion and physical, mind, society and wisdom care, create 
sports and recreation for learning management, readiness of health promotion and care 
of main issueȮ  
 

şşşŤŠşŤ-ťš  ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı   Ţ(š-š-Ť) 
  ȮȮ0/st Century Skills for Living and Occupations 

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħȮĪķļġňŏĔňŗĵĺĔńĭĪńĔļŃȮ3C őħĵĭŌĶĦŅĔŅĶĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀ
ıńĥĬŅĪńĔļŃĪňŗĽŜŅėńĠĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀĵƞŅĚĴňėŋĦĳŅıŒĬĻĨĺĶĶļĪňŗȮšŠ  

Search, analyze, concepts, and theories related to 3C skill by integrating 
application for important skills development for life and careers in 0/st century effectively 
  

şşşŤŠşŨ-ťš  ĔŅĶėŇħŏĝŇĚŏľĨŋįĸ      Ţ(š-š-Ť) 
   Logical thinking 

ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĽħĚĺŇīňĔŅĶėŜŅĬĺĦĨŅĴĸŜŅħńĭĕńŘĬĔŅĶħŜŅŏĬŇĬĔŅĶĨńĺŏĸĕȮĽńħĽƞĺĬȮ
ĶƟŀĵĸŃȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŒľƟŏľĨŋįĸȮĔŅĶŒľƟŏĚŊŗŀĬœĕŏĝŇĚĳŅļŅȮŏĝŇĚĽńĠĸńĔļĦƢȮŐĸŃŐĭĭĶŌĮȮŒĬĔŅĶ
ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĺŇŏėĶŅŃľƢŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĸŊŀĔŒĝƟŐĬĺĪŅĚœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵĕƟŀĴŌĸĕƞŅĺĽŅĶŒĬőĸĔĮƤěěŋĭńĬȮŐĸŃĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚĕƟŀĴŌĸœħƟ 

  Analyze, design and present how to calculate in order of steps of 
operations, numbers, proportions, percentages, problems solving, reasoning, giving 
conditions in term of language and symbolic and pattern of explaining the phenomena 
that occur in everyday life. Analysis of problems solving, choosing appropriate 
approaches, analyze and explain information in today' global and making decisions based 
on data 
 



 

 

ťŨ 
 

 ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
 

  Š,ŠȮĔĸŋƞĴĺŇĝŅĝňıėĶŌĭńĚėńĭ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠşşţŢşŢ-ťš  ėĶŋĬŇıĬīƢ       Š&ş-š-Š' 

  Individual Development Plan 
ěńħĪŜŅėĶŋĬŇıĬīƢȮőħĵĔŅĶĶĺĭĶĺĴȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢĽĴĶĶĩĬŃĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮ

ėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬėĶŌȮįƞŅĬĔĶŃĭĺĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏĨŇĴŏĨŖĴĽĴĶĶĩĬŃȮĽŃĪƟŀĬĔĸńĭȮ(AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬ
ŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC)ȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃ
ĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Create individual development plan by gathering, analyzing and 
synthesizing capacity of teacher duties together with teachers characteristics through the 
lesson learned from teaching experience in educational institution and self-learning, 
attend the activities to fulfill capacity in after action review (AAR) individually as well as 
share and learn under the context of profession learning community (PLC) to develop 
oneself to keep up with changes 
 

ŠşŠŠšşŠ-ťš  ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ   Ţ(š-š-Ť) 
 Ethics and Spirituality for Teachers           

Ȯ ȮĮĶŃıķĨŇȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦ
ėĺŅĴŏĮƦĬėĶŌȮȮŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮħŜŅĶĚĨĬŒľƟŏĮƦĬĪňŗŏėŅĶı
ĻĶńĪīŅĕŀĚįŌƟŏĶňĵĬŐĸŃĽĴŅĝŇĔŒĬĝŋĴĝĬȮőħĵĔŅĶĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėƞŅĬŇĵĴ
ĕŀĚėĶŌȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴĽŜŅľĶńĭėĶŌȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮĔġľĴŅĵĽŜŅľĶńĭėĶŌȮ
ĽĳŅıĔŅĶĦƢĔŅĶıńĥĬŅĺŇĝŅĝňıėĶŌȮőħĵŒĝƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĮĶŃĽĭĔŅĶĦƢȮĔĶĦňĻŉĔļŅȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟ
ĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave morally, intend to develop learners as a spiritual teacher, be a 
role model with virtues and ethics, and a good citizen, be admired by students and 
society analyzing, synthesizing, integrating knowledge about teacher values, morality, 
virtues, ethics of teachers, spiritual teacher, law for teachers, condition of teacher 
professional development using experiences and case studies, practice using reflection to 
apply for self-development to become a good teacher, know broadly, be up-to-date, and 
keep up with changes 



 

 

Ŧş 
 

ŠşšŠšşŠ-ťš  ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ      ȮȮŢ(š-š-Ť) 
 Curriculum Development                                  
ıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŐĸŃľĸńĔĽŌĨĶĶŅĵĺŇĝŅĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔĪňŗ

ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮĬŜŅľĸńĔĽŌĨĶœĮŒĝƟŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ıŊŘĬģŅĬŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĺŇĺńĥĬŅĔŅĶĕŀĚľĸńĔĽŌĨĶȮĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮıŊŘĬģŅĬĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶĪŅĚĮĶńĝĠŅĔŅĶĻŉĔļŅȮěŇĨĺŇĪĵŅȮĽńĚėĴȮĺńĥĬīĶĶĴȮŏĪėőĬőĸĵňŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚȮľĸńĔĽŌĨĶ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĮƤĠľŅ
ŐĸŃŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĮƦĬįŌƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Develop a school-based curriculumȮand subjects curriculum in nature of 
major related to school and community context, implement and evaluate curriculum 
through application of curriculum basic knowledge, curriculum evolution, curriculum 
theories and development model, backgrounds of curriculum developmentȮin 
educational philosophy, psychology, social, culture, technology and other factors; basic 
education curriculum, school-based curriculum development, curriculum 
implementation, curriculum evaluation, problems and trends in curriculum development; 
and to be a person who know broadly, be up-to-date, and keep up with changes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ŦŠ 
 

ŠşšššşŠ-ťš  ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ      ȮȮŢ(š-š-Ť) 
  Instructional Science 
ĺŅĚŐįĬŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŅĴŅĶĩıńĥĬŅįŌƟŏĶňĵĬŒľƟĴň

ĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟȮŏŀŅŒěŒĽƞŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃ
ĭŋėėĸȮěńħĔŇěĔĶĶĴŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĨĶŃľĬńĔĩŉĚĽŋĕĳŅĺŃĕŀĚ
įŌƟŏĶňĵĬȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮŏĬŊŘŀľŅĺŇĝŅȮľĸńĔĽŌĨĶȮĻŅĽĨĶƢĔŅĶĽŀĬȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ
őħĵŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŐĸŃĳŅļŅȮ
ĔŅĶĭŌĶĦŅĔŅĶĽŊŗŀŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŒĬĝŋĴĝĬĪƟŀĚĩŇŗĬȮĽŊŗŀŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĻŉĔļŅŏĶňĵĬĶĺĴȮĔŅĶĝňŘŐĬŃ
įŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭ
ěŋĸĳŅėȮĔŅĶĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬĨŅĴ
ĻńĔĵĳŅı 

Instructional plan and management in nature of major to develop 
learners to be an intellectual and innovator, enhancing student learning, attending and 
accepting individual differences among students, creating activities and learning 
_rkmqnfcpcȮdmpȮnpmkmrgleȮqrsbclrqȮf_nnglcqqȮglȮjc_plgle9Ȯ_u_pclcqqȮglȮjc_plcpqŲȮwell-
being,  integrating knowledge, content, curriculum, teaching science and digital 
technology in instruction by using learning theories, instructional innovation for skills 
development in the 21st century,  integrated instruction,  integrated instruction on 
sufficiency economy philosophy, content and language integrated learning, integrated 
instruction on media and  learning resources in local community,  digital technology 
media, inclusive education, coaching, classroom management, designing and lesson plan 
writing, micro-teaching, practicum in real situation; to be a responsible and committed 
person in developing learners full fill their potential   
 
 
 
 
 
 
 
 
 



 

 

Ŧš 
 

ŠşŢŠšşŠ-ťš  ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅȮȮ ȮȮŢ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶŏĶňĵĬĶŌƟ  

 Innovation and Information Technology for Educational Ȯ 
ȮCommunicationȮand Learning 

ȮȮȮȮȮȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅ
ĺŇĝŅŏŀĔŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚ
ĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĸŊŀĔŐĸŃĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃ
œĴƞĸŃŏĴŇħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮȮȮȮȮȮ
ĴňėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Apply digital technologies for learning management design in accordance 
with individual major to bctcjmnȮjc_plcpqŲȮglrcjjcars_jȮ_lbȮrmȮ`cȮgllmt_rmpqȮ`_qcbȮmlȮ
contexts, learner individual differences, and learners with special needs by analyzing 
principals, concepts, and theories being relevant to innovation and information 
technology for educational communication and learning, laws, and ethics in utilizing 
digital technologies in order to be able to select and apply innovation and information 
technology for educational communication and learning effectively, not pirate 
intellectual properties, and use reflection to apply for self-development to become a 
good teacher, know broadly, be up-to-date, and keep up with changes 

 
 
 
 
 
 
 
 
 
 
 

 



 

 

ŦŢ 
 

ŠşţššşŠ-ťš  ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ       Ţ(š-š-Ť) 
 Learning Measurement and Evaluation             
ĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĽĳŅıěĶŇĚħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭ

ĸńĔļĦŃĕŀĚĽŅĶŃĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗĮĶŃŏĴŇĬȮĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴň
ėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĽŃĪƟŀĬįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮȮőħĵŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶŀŀĔŐĭĭ
ŐĸŃĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶŒľƟĕƟŀĴŌĸĮƚŀĬĔĸńĭĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŐĬĺĪŅĚĔŅĶ
ŒĝƟįĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬŒĬĮĶńĭĮĶŋĚıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĽĶƟŅĚĽĶĶėƢŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Measure and evaluate through methods which are practical and 
appropriate to the subject matter, context, individual difference of learners, and learners 
with special needs, reflect the evaluation result for learner development and quality 
development of learning management under the concepts and theories of measurement 
and evaluation, authentic assessment, measurement and evaluation instrument design, 
feedback giving for learning promotion in learners, guideline of using measurement and 
evaluation result in learner development, proper and creative measurement and 
evaluation, and use the reflective practice for self-development to be a good teacher 
who is proficient, smart, and up to date 

 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

Ŧţ 
 

ŠşţŢšşš-ťš  ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ    ȮȮŢ(š-š-Ť) 
  ȮȮȮȮȮȮȮȮȮȮResearch and Development in Innovation and Learning 

ȮȮ ĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗ
ĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔȮĭĶŇĭĪėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴ
ĨƟŀĚĔŅĶıŇŏĻļȮőħĵĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮ
ŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶĽĶƟŅĚ
ŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅ
ŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶ
ıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶ
ŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Research, solve problems to develop learners, and create innovation to 
bctcjmnȮjc_plcpqŲȮjc_plgleȮin accordance with individual major, context of learner 
individual differences, and learners with special needs by studying, analyzing problem 
conditions and needs in learner development in classrooms, design research by applying 
principals, concepts, rese_pafȮrfcmpgcq*Ȯpcqc_pafcpqŲȮcrfgaq*Ȯpcqc_pafȮglqrpskclr_rgml*Ȯ
apply digital technologies for creating innovation in research to solve problems and 
develop learners, relevant innovation in community in order to be able to implement 
research results in developing learning management and learners, and use reflection to 
apply for self-development to become a good teacher, know broadly, be up-to-date, and 
keep up with changes 

 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

ŦŤ 
 

ŠşŤŠšşŠ-ťš  ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ      ȮȮŢ(š-š-Ť) 
  Psychology for Teacher       
ȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮŐĸŃěŇĨĺŇĪĵŅĔŅĶ

ŒľƟėŜŅĮĶŉĔļŅȮĪńĔļŃĪŅĚĽĴŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴĝƞĺĚĺńĵȮ
ŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅĽŜŅľĶńĭĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıŐĸŃĝƞĺĚĺńĵȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚěŜŅŏĮƦĬıŇŏĻļȮŐĬĺĪŅĚĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅĔńĭįŌƟĮĔėĶŀĚŏĔňŗĵĺĔńĭĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮĔŅĶĽŃĪƟŀĬėŇħȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩŀŀĔŐĭĭħŌŐĸĝƞĺĵŏľĸŊŀȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸĨŅĴĻńĔĵĳŅıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬ
ħƟĺĵěŇĨĺŇĠĠŅĦȮėĺŅĴŏĮƦĬėĶŌȮĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭ
ŐĔƞįŌƟĮĔėĶŀĚŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Principle, concept, theory, developmental psychology, educational 
psychology, guidance psychology and counseling psychology, executive brain function for 
learning, learning and development promotion by age and individual difference of 
learners, learning management for learners with special needs, analyze, solve problems, 
apply, design learner behavior management to develop learners according to their 
potential and ages, explore the case studies and the reflective practice to design learner 
assistant and development based on individual ability of each learner, persist to develop 
learners with the spirit of being a teacher, well-organized leaner development report 
system to give the advice guideline and feedback to parents and related people which 
leads to collaboration in learner development, use the reflective practice in self-
development to be a good teacher who is proficient, smart, and up to date 
 
 
 
 
 
 
 
 
 
 
 



 

 

Ŧť 
 

ŠşťššşŠ-ťšȮȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ  ȮȮŢ(š-š-Ť) 
 Education Administration and Quality Assurance in Education                                     
ĮĶńĝĠŅĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĭĶŇĭĪȮĬőĵĭŅĵȮĵŋĪīĻŅĽĨĶƢȮŏıŊŗŀěńħĪŜŅŐįĬĚŅĬŐĸŃ

őėĶĚĔŅĶıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĚŅĬĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅȮħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶ
ĽĩŅĬĻŉĔļŅȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮŐĸŃŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬ
ŒľƟįŌƟŏĶňĵĬȮĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶĻŉĔļŅȮőħĵŒĝƟ
ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀıńĥĬŅĨĬŏŀĚŒľƟĴňĪńĻĬėĨŇĪňŗħňĩŌĔĨƟŀĚĨƞŀĭƟŅĬŏĴŊŀĚȮıŊŘĬģŅĬĝňĺŇĨ
ĪňŗĴńŗĬėĚȮĴňĚŅĬĪŜŅȮĴňŀŅĝňıȮŏĮƦĬıĸŏĴŊŀĚħňȮĶŀĭĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔȮĽńĚėĴĪńĬĽĴńĵȮŐĸŃĪńĬ
ĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Educational Philosophy, analyze the context of the strategic policy for 
the preparation of plans and educational development programs and communities, 
design; implement the quality assurance in education work that is consistent with 
educational institutions. With knowledge of educational administration,  information 
system for school administration, quality assurance education, and the philosophy of 
sufficiency economy to create immunity for learners, educational management of 
educational institutions at each level and type of education by using a variety of learning 
management processes to develop oneself to have a good attitude, right base on 
country, stable life, work, career, good citizenship,  understand the  world context wisely, 
modern society and keeping pace with changes 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ŦŦ 
 

ŠššŠšşŠ-ťšȮȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ        Ţ(š-š-Ť) 
  Language for Communication 
ŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ

ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵ
ĔŅĶĺŇŏėĶŅŃľƢŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅĽŜŅľĶńĭėĶŌȮľĸńĔĔŅĶȮŏĪėĬŇėĺŇīňĔŅĶŒĝƟȮİƗĔĮĢŇĭńĨŇĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶ
ŀƞŅĬȮĔŅĶŏĕňĵĬȮĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀ
ıńĥĬŅĨĬŒľƟĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭȮİƗĔĔŅĶŒĝƟĳŅļŅŐĸŃĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚ
ľĸŅĵľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

Use Thai-English language for communication in learning management 
_nnpmnpg_rcjwȮglȮ_aampb_lacȮugrfȮamlrcvrȮ_lbȮjc_plcpŲqȮbgddcpclacq*Ȯjc_plcpqȮugrfȮqncag_jȮ
needs, by analyzing concepts, theory, speech communication for teachers, principle, and 
techniques of Language Use as well as practice listening, speaking, reading, writing, and 
gestures to transmit meanings in instruction and communication, design learning 
management in listening, speaking, reading, writing, and gestures to develop learners, 
seek for general information for broader, up-to-date self-development and keeping up 
with the changes, practice the language and culture for peaceful living  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Ŧŧ 
 

Š,š ĔĸŋƞĴĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠşşŠŧşŠ-ťšȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ        Š(Ũş) 

  Practicum Teaching /   
ĽĶŋĮėŋĦĸńĔļĦŃĕŀĚĨĬŏŀĚŐĸŃėĶŌĪňŗŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĔŐĸŃĻĶńĪīŅŒĬĺŇĝŅĝňıėĶŌȮĶŃĭŋ

ěĶĶĵŅĭĶĶĦĨƞŀĨĬŏŀĚŐĸŃĨƞŀĺŇĝŅĝňıȮĶŀĭĶŌƟĭĪľĬƟŅĪňŗėĶŌįŌƟĽŀĬŐĸŃėĶŌĮĶŃěŜŅĝńŘĬŒĬĽĩŅĬĻŉĔļŅȮŏĕƟŅŒě
ĭĶŇĭĪĝŋĴĝĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŒĝƟŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴň
ėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĶĺĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĶŌĮŐĭĭĕŀĚ
ĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮ&Case Study) őħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅȮŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıȮĽĶŋĮŐĬĺĪŅĚŐĸŃĸńĔļĦŃĔŇěĔĶĶĴĔŅĶıńĥĬŅĺŇĝŅĝňıĕŀĚėĶŌĪńŘĚŒĬ
ŐĸŃĬŀĔĽĩŅĬĻŉĔļŅȮįƞŅĬĔĶŃĭĺĬĔŅĶĽńĚŏĔĨŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮĩŀħĭĪŏĶňĵĬěŅĔ
ĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮ
ĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ
&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Conclude self-characteristics and those of teacher that reflect love and 
faith in teaching profession, identify self-ethics and profession ethics, acknowledge duties 
of teacher and homeroom teacher in school, understand community context, coordinate 
with parents to collect the data used to provide learner care, assistance, and 
development to the preferred characteristics, provide well-organized report of learner 
development in form of case study by applying the knowledge of psychology, digital 
technology, and ability based learner development, conclude the guideline and activities 
for teacher profession development both inside and outside educational institutions 
through the process of observation and analysis of teacher performance, conclude the 
lesson learned from learning experience in educational institution, synthesize the body of 
knowledge and use the learning result in after action review (AAR) as well as share and 
learn under the context of profession learning community (PLC) to develop oneself to 
keep up with changes 
 
 
 
 
 
 



 

 

ŦŨ 
 

Šşşšŧşš-ťš  ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš     ȮȮȮȮȮȮȮȮȮȮȮȮŠ(Ũş) 
  Practicum Teaching 0 
ĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮȮ

ĮĢŇĭńĨŇĚŅĬįŌƟĝƞĺĵėĶŌĶƞĺĴĔńĭėĶŌıňŗŏĸňŘĵĚőħĵĔŅĶĺŅĚŐįĬŀŀĔŐĭĭŏĬŊŘŀľŅĽŅĶŃŐĸŃĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĽŊŗŀŐĸŃŏĪėőĬőĸĵňȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨŅĴĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬȮĭŌĶĦŅĔŅĶŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮŀŀĔŐĭĭĬĺńĨĔĶĶĴȮĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ
ĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭȮĭĶŇľŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴňėŋĦĳŅıŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟ
įŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬȮŒľƟĴňėŋĦĸńĔļĦŃŀńĬ
ıŉĚĮĶŃĽĚėƢȮĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıĪňŗŏĪƞŅĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪńŘĚĪŅĚħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌŐĸŃĻŅĽĨĶƢĽŅĕŅĺŇĝŅŏŀĔȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬ
ĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀ
ĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave as a good example with morality and conduct according to 
professional ethics, working as a teacher assistant with a mentor by planning content 
design, media and technology, measurement and evaluation according to the learning 
strand in each course, integrated knowledge in educational administration, innovation 
design, implementation of educational quality assurance in accordance with each level of 
education, manage quality learning and create a learning atmosphere for students to 
enjoy, cooperate with parents to develop and help students to have desirable 
characteristics, analyze and present guidelines for self-development to be a professional 
teacher who is able to adjust to keep up with the change of both professional teaching 
and core major sciences, participate in projects related to promoting conservation of 
culture and local wisdom and bringing results from learning in educational institutions to 
evaluate after action review (AAR) reflecting on an individual basis, and exchange 
knowledge in the form of professional learning community (PLC) to develop oneself to 
keep up with changes 
 
 
 
 
 
 



 

 

ŧş 
 

ŠşşŢŧşŢ-ťš  ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ      ȮŠ(Ũş) 
  Practicum Teaching 1   
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ

ĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭĔŅĶěńħĭĶĶĵŅĔŅĻĝńŘĬŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚ
ĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗ
ıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭ
ĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅ
œĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶ
ŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Practice teaching in educational institutions, behave as a good example 
with morality and conduct according to professional ethnics, design a class atmosphere 
that encourages students to learn and be happy, organize learning activities that 
encourage students to create advanced thinking processes by applying digital technology 
or modern educational innovations, collaborate with parents to develop and strive to 
solve students' problems to have the desirable characteristics with the process of the 
correct research methodology, clearly reflecting the changes that have occurred to 
students themselves from participating in activities that promote professional progress, 
projects related to promoting conservation of culture and local wisdom and bringing 
results from learning in educational institutions to evaluate after action review (AAR) 
reflecting on an individual basis, and exchange knowledge in the form of professional 
learning community (PLC) to develop oneself to keep up with changes 

 
 
 
 
 
 
 
 
 
 

 



 

 

ŧŠ 
 

Šşşţŧşţ-ťš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ     Ȯť(Ťţş) 
  Internship /    
ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃ
ĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶĶĴȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭ
ĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬ
ĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīň
ĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ
ŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬ
ŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a good example with morality and 
conduct according to professional ethics, make learners are happy and have advanced 
thinking process and leading them to be innovators by designing modern educational 
innovations integrated in community context with learning activities in and out of the 
classroom, create a network of cooperation with parents and communities to develop, 
promote professional progress and solve students' problems with desirable characteristics 
with the correct research process according to the research methodology, clearly 
reflecting the changes that have occurred to themselves from participation and 
participate in projects related to promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to evaluate after action review 
(AAR) reflecting on an individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself to keep up with changes 

 
 
 
 
 
 
 
 
 



 

 

ŧš 
 

ŠşşţŧşŤ-ťš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš     ȮȮť(Ťţş) 
  Internship 0    
ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃ
ĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶĶĴȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭ
ĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬ
ĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīň
ĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ
ŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬ
ŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a good example with morality and 
conduct according to professional ethics, make learners are happy and have advanced 
thinking process and leading them to be innovators by designing modern educational 
innovations integrated in community context with learning activities in and out of the 
classroom, create a network of cooperation with parents and communities to develop, 
promote professional progress and solve students' problems with desirable characteristics 
with the correct research process according to the research methodology, clearly 
reflecting the changes that have occurred to themselves from participation and 
participate in projects related to promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to evaluate after action review 
(AAR) reflecting on an individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself to keep up with changes 
 
 
 
 
 
 
 
 
 



 

 

ŧŢ 
 

š,Š ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠŠŠŠšşŠ-ťšȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮŠ      ȮȮŢ&š-š-Ť'ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮBiology for Teacher 1 
  ȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĻŉĔļŅĝňĺĺŇĪĵŅŐĸŃĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĻŅĽĨĶƢȮĽĴĭńĨŇŐĸŃ
ĔŅĶěńħĶŃĭĭĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏėĴňıŊŘĬģŅĬŒĬĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚľĬƟŅĪňŗĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀȮŏĴŐĪĭŀĸŇĞŉĴȮ
ĔŅĶĽŊĭıńĬīŋƢȮȮıńĬīŋĻŅĽĨĶƢȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
   Study and practice to be knowledgeable biological and scientific 
methodology studies, properties and systems of living organisms, basic chemistry in living 
things, functional structure of cells and tissues, genetic metabolism. Bring knowledge to 
explain natural phenomena using empirical evidence. Use science laboratories according 
to international practice. Apply the knowledge of biology for managing science learning at 
the basic education level to suit local conditions and contexts 
 

ŠŠŠŠšşš-ťšȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮš        Ţ&š-š-Ť' 
      Biology for Teacher 2 
  ȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŐĬĺėŇħŐĸŃĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮŀĬŋĔĶĴĺŇīŅĬŐĸŃ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĔŅĶŏĨŇĭőĨŐĸŃĔŅĶŏěĶŇĠȮőėĶĚĽĶƟŅĚŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚıŊĝŐĸŃĽńĨĺƢȮ
ıķĨŇĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
     Study and practice to be knowledgeable concepts and mechanism of 
evolution, taxonomy and biodiversity, growth and growth, structure and operation of 
plant and animals, behavior and ecology Bring knowledge to explain natural phenomena 
using empirical evidence. Use science laboratories according to international practice. 
Apply the knowledge of biology for managing science learning at the basic education 
level to suit local conditions and contexts 
 
 
 
 
 



 

 

ŧţ 
 

ŠŠŠŠŢşŠ-ťšȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮŠ      ȮȮŢ&š-š-Ť' 
  ȮȮȮPhysics for Teacher 1 
  ȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĺńħȮŏĺĔŏĨŀĶƢȮěĸĬĻŅĽĨĶƢȮŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĚŅĬ
ŐĸŃıĸńĚĚŅĬȮőĴŏĴĬĨńĴĶŃĭĭŀĬŋĳŅėȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĽĽŅĶȮėĺŅĴőĬƟĴĩƞĺĚȮĔĸĻŅĽĨĶƢĕŀĚ
œľĸȮėĸŊŗĬĔĸȮŏĽňĵĚȮȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
     Study and practice to be knowledgeable measurement, vector, kinetics, 
force and motion, work and energy, momentum particle system, rigid material, 
mechanical properties of matter, gravitational, fluid mechanics, mechanical wave and 
sound wave. Bring knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply the knowledge in 
physics for managing science learning at the basic education level to suit local conditions 
and contexts 
 

ŠŠŠŠŢşš-ťšȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮš          Ţ&š-š-Ť' 
     Physics for teacher 2 
  ȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĶƟŀĬŐĸŃŏĪŀĶƢĴŀœħĬŅĴŇĔĽƢȮŐĽĚŐĸŃĪńĻĬĻŅĽĨĶƢȮ
œĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮĲƕĽŇĔĽƢĵŋėŒľĴƞȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮȮőħĵŒĝƟľĸńĔģŅĬŏĝŇĚ
ĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 

Ȯ ȮȮȮStudy and practice to be heat and thermodynamics, light and optics, 
electric and magnetic, modern physics. Bring knowledge to explain natural phenomena 
using empirical evidence. Use science laboratories according to international practice. 
Apply the knowledge in physics for managing science learning at the basic education 
level to suit local conditions and contexts 
 
 
 
 
 
 
 
 



 

 

ŧŤ 
 

ŠŠŠŠţşŠ-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌ Š     ȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'Ȯ 
   Chemistry for Teacher 1 
ȮȮȮȮȮ  ȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽŅĶȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮ
īŅĨŋŐĸŃĨŅĶŅĚīŅĨŋȮŐĔƠĽȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮıńĬīŃŏėĴňȮĽĴħŋĸŏėĴňȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚ
īĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟħƟŅĬŏėĴňŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃ
ĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
   Study and practice to be knowledgeable properties of substances, 
relativity, atomic structure, element and periodic table, gas, solid, liquid, chemical 
bonding and chemical balance. Bring knowledge to explain natural phenomena using 
empirical evidence. Use science laboratories according to international practice. Apply 
knowledge of chemistry for managing science learning at the basic education level to suit 
local conditions and contexts 
 
ŠŠŠŠţşš-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌȮš         ȮȮȮȮȮȮȮŢ&š-š-Ť' 
   Chemistry for teacher 2 
ȮȮȮȮȮȮȮ  ȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽŅĶĸŃĸŅĵ ŀŋĦľıĸĻŅĽĨĶƢŏėĴň ěĸĬıĸĻŅĽĨĶƢŏėĴňĽĴħŋĸ
ŏėĴň ĽĴħŋĸœŀŀŀĬȮĔĶħ-ŏĭĽȮŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴňŀŇĬĪĶňĵƢȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚ
īĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟħƟŅĬŏėĴňŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃ
ĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
   Study and practice to be knowledgeable solution, chemical 
thermodynamics, chemical kinetics, chemical balance, acid-base, electrical chemistry, 
nuclear chemistry and organics chemistry. Bring knowledge to explain natural phenomena 
using empirical evidence. Use science laboratories according to international practice. 
Apply the knowledge in physics for managing science learning at the basic education 
level to suit local conditions and contexts. 
 
 
 
 
 
 



 

 

ŧť 
 

ŠŠŠŠŤşŠ-ťšȮȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮȮ             Ţ&š-š-Ť'Ȯ 
  ȮMathematics for science teaching 
  ȮĶŀĭĶŌƟŐĸŃĮĢŇĭńĨŇĔŅĶėŜŅĬĺĦȮŐĔƟĮƤĠľŅőěĪĵƢŏĔňŗĵĺĔńĭȮĶŃĭĭěŜŅĬĺĬȮėĺŅĴĽńĴıńĬīƢ
ĲƤĚĔƢĝńĬȮŏĴĪĶŇĔĞƢȮŏĶĕŅėĦŇĨĺŇŏėĶŅŃľƢŐĸŃĳŅėĨńħĔĶĺĵȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚ
ĲƤĚĔƢĝńĬȮŏĺĔŏĨŀĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟėĦŇĨĻŅĽĨĶƢŏıŊŗŀŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 
  ȮKnowing and performing calculations. Solve problems about number 
system, relationships and functions, metrix, analytic geometry and conicsections, 
sequences nd serial, limits and continuity of function, vector and basic vector analysis, 
derivation of one variable functions, preliminary statistics. Apply mathematical knowledge 
to explain scientific phenomena and integrate science learning management 
 
ŠŠŠššşŢ-ťšȮ ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı        Ţ&š-š-Ť'Ȯ 
  ȮȮȮBiological science 
  ȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟŏĬŊŘŀľŅȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĶŃĭĭĬŇŏĺĻȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚĴňĝňĺŇĨĨƞŅĚȮŕȮŒĬĶŃĭĭĬŇŏĺĻȮĔŅĶĩƞŅĵĪŀħıĸńĚĚŅĬȮĮƤĠľŅŐĸŃįĸĔĶŃĪĭĪňŗĴňĨƞŀ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĬĺĪŅĚŒĬĔŅĶŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ
ĽŇŗĚŐĺħĸƟŀĴȮĔĶŃĭĺĬĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĽŅĶıńĬīŋĔĶĶĴȮȮȮȮȮȮȮȮȮ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚıńĬīŋĔĶĶĴĪňŗĴňįĸĨƞŀĽŇŗĚĴňĝňĺŇĨȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮľĬƞĺĵıŊŘĬģŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮȮĔŅĶĸŜŅŏĸňĵĚĽŅĶįƞŅĬŏĞĸĸƢȮĬŜŅėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀŒľƟŏĔŇħĔŅĶ
ħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŒĝƟŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
     Study and practice to know the content ecological diversity. The 
relationship between  living things and various organisms in the ecosystem. Energy 
transfer. Problems and impacts on natural resources and the environment. Guidelines for 
conservation of natural resources and solving environmental problem. The process and 
importance of genertic inherilance, genertic material, genertic changes affecting living 
organisms, biodiversity and evolution of life, basic unit of life, conveying through cells. 
Utilizing knowledge to make good living and use for science learning management   

 

 

 



 

 

ŧŦ 
 

ŠŠŠŢŦşŠ-ťšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅȮȮ     ȮȮȮȮȮȮȮŢ&š-š-Ť' 
   Learning Management Science for Primary Education 
  ȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅŐĸŃŏĬŊŘŀľŅ
ĺŇĪĵŅĻŅĽĨĶƢȮȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬ
įŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŐĭĭŏĝŇĚĶŋĔŐĸŃĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŒĝƟĔĶŃĭĺĬĔŅĶ
ĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
   Analysis of science curriculum in elementary education and science 
content. Create a learning unit, applying knowledge in learning psychology, techniques 
and methods of learning, learning media, measurement and evaluation inorder to plan 
and design student-oriented learning activities that are proactive and consistent with the 
nature of science learning. Write a learning management plan, create a media and 
practicing micro-teaching in teaching and learning in educational instiutions. Use the 
classroom study process to enhance the capacity of science learning management like a 
professional teacher 
 
ŠŠŠŢŦşš-ťšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅȮȮȮ      ȮȮȮȮȮȮȮŢ&š-š-Ť'Ȯ 
      Learning Management Science for Secondary School Students 
   ȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅȮŏĬŊŘŀľŅ
ĺŇĪĵŅĻŅĽĨĶƢȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬ
įŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŐĭĭŏĝŇĚĶŋĔŐĸŃĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŒĝƟĔĶŃĭĺĬĔŅĶ
ĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
   Analysis of science curriculum for secondary education science content, 
create a learning unit, applying knowledge in learning psychology, technique and 
methods of learning, management learning media, measurement and evaluation in order 
to plan and design student-oriented learning activities that are proactive and consistent 
with the nature of science learning. Write a learning management plan, create media and 
practicing micro teaching. Experimental learning management in schools. Use the 
classroom study process to enhance the capacity of science learning management like a 
professional teacher 



 

 

ŧŧ 
 

ŠŠŠŢŧşš-ťšȮȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮȮȮ    Ţ&š-š-Ť'Ȯ 
  ȮȮResearch to develop science learning process 
ȮȮȮȮȮȮȮȮȮȮȮȮ   ĶŌƟŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢĔńĭīĶĶĴĝŅĨŇŐĸŃĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėĔŅĶŏĶňĵĬĶŌƟĔńĭĚŅĬĺŇěńĵȮ
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮȮėĺŅĴĶŌƟıŊŘĬģŅĬȮȮĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚ
ĺŇěńĵŏĝŇĚĶŃĭĭȮĽĩŇĨŇĔńĭĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵŏĭŊŘŀĚĨƟĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵŐĸŃĔŅĶ
ŏįĵŐıĶƞįĸĚŅĬĺŇěńĵȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸŏĝŇĚŏĝŇĚĽĩŇĨŇŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĴňĪńĔļŃĪňŗěŜŅŏĮƦĬŏıŊŗŀĔŅĶŏĮƦĬ
ėĶŌĺŇĪĵŅĻŅĽĨĶƢŒĬĻĨĺĶĶļĪňŗȮšŠ  
  ȮȮKnow the science content with nature and learning, techniques for 
learning and research, research science with learning process, basic knowledge, scientific 
research, writing a systematic research proposal, statistics and preliminary research 
planning, data analysis, writing research report and dissemination of research results, 
capabel of conducting research and disseminating scientific research studies. Have the 
ability  to analyze and process statistically data for decision making. Have the skills 
necessary to become a science teacher in the 21th century 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ŧŨ 
 

ŠŠŦšŠşŠ-ťšȮħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ                Ţ&š-š-Ť' 
Ȯ   Astronomy and Space 
  ȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĽńĴıńĬīƢĕŀĚħŅĶŅĻŅĽĨĶƢĔńĭĴĬŋļĵƢŒĬŐĨƞĸŃĵŋėȮȮȮȮȮȮ
ĪĶĚĔĸĴĪƟŀĚĲƚŅȮȮŏĺĸŅħŅĶŅĻŅĽĨĶƢȮȮĔĸŋƞĴħŅĺŐĸŃĔŅĶĽńĚŏĔĨĔŅĶĦƢĔĸŋƞĴħŅĺȮȮħŅĺķĔļƢȮȮĔŅŐĸŖĔĞňȮħŅĺ
ŏėĶŅŃľƢŐĸŃĺńĨĩŋĕĬŅħŏĸŖĔŒĬĶŃĭĭĽŋĶŇĵŃȮȮĮĢŇĽńĴıńĬīƢĳŅĵŒĬĶŃĭĭĽŋĶŇĵŃȮȮĔĶŃĭĺĬĔŅĶŏĔŇħŐĸŃĺŇĺńĥĬŅĔŅĶ
ĕŀĚŏŀĔĳıȮŏĪėőĬőĸĵňŀĺĔŅĻȮĬŜŅėĺŅĴĶŌƟŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇĭĬőĸĔŐĸŃŀĺĔŅĻħƟĺĵľĸńĔ
ĺŇĪĵŅĻŅĽĨĶƢ ĽŅĴŅĶĩĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢ ŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĪńĻĬŌĮĔĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢŏıŊŗŀĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚ
ħŅĶŅĻŅĽĨĶƢĭńĬĪŉĔĕƟŀĴŌĸȮĽńĚŏĔĨĨŅĴĕƟŀŏĪŖěěĶŇĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ ŒĝƟėĺŅĴĶŌƟħƟŅĬħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ
ŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
   Study and practice to be relationship of astronomy to humans in each 
era, sky sphere, astronomical time, constellations and constellation observations, galaxy, 
planets, sphere and small objects in the solar system, interaction within the solar system, 
the birth process and evolution of the universe, space technology. Bring knowledge to 
explain natural phenomena on earth and space with science. Able to observe natural 
phenomena using scientific instruments to explain astronomical phenomena. Use 
astronomical tools and visual aids to observe astronomical phenomena. Systematicaly 
record data based on facts. The system uses knowledge in astronomy and space for 
science learning management. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Ũş 
 

ŠŠŧšŠşš-ťšȮȮĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı        Ţ&š-š-Ť'Ȯ  
  ȮȮPhysical science 
  ȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽĽŅĶȮŀĚėƢĮĶŃĔŀĭĕŀĚĽĽŅĶȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĽĴĭńĨŇĕŀĚĽĽŅĶĔńĭőėĶĚĽĶƟŅĚŐĸŃŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚŀĬŋĳŅėȮľĸńĔŐĸŃīĶĶĴĝŅĨŇĕŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĩŅĬŃĕŀĚĽĽŅĶȮĔŅĶŏĔŇħĽŅĶĸŃĸŅĵȮŐĸŃĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňīĶĶĴĝŅĨŇĕŀĚŐĶĚŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮįĸĕŀĚŐĶĚĪňŗĔĶŃĪŜŅĨƞŀĺńĨĩŋȮĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮĕŀĚĺńĨĩŋȮėĺŅĴľĴŅĵĕŀĚ
ıĸńĚĚŅĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĔŅĶĩƞŅĵőŀĬıĸńĚĚŅĬȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽĽŅĶŐĸŃıĸńĚĚŅĬȮıĸńĚĚŅĬŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮīĶĶĴĝŅĨŇĕŀĚėĸŊŗĬȮĮĶŅĔĢĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĽňĵĚȮŐĽĚȮŐĸŃėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĬŜŅėĺŅĴĶŌƟ
œĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴħŋĸĶŃľĺƞŅĚīĶĶĴĝŅĨŇĔńĭĔŅĶħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 
    Study and practice to know properties of matter, composition of matter, 
the relationship between the properties of matter, the structure and bond between 
particles, principles and nature of matter, status changes solution and the chemical 
reaction of nature forces in daily life, effect of force on objects, different movement 
characteristics of objects, meaning of energy, change and energy transfers, interaction 
between matter and energy, energy in daily life, nature of waves, phenomena related to 
sound, light and electromagnetic waves. Using knowledge to create a balance between 
nature and good living and for managing science learning.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

ŨŠ 
 

ŠŠŧšŠşŢ-ťšȮĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ         ȮȮȮȮȮȮȮŢ&š-š-Ť'Ȯ 
  ȮEarth System Science 
  ȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŀĚėƢĮĶŃĔŀĭŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĶŃĭĭőĸĔȮ
ĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵŒĬőĸĔŐĸŃĭĬįŇĺőĸĔȮīĶĦňıŇĭńĨŇĳńĵȮĪĶńıĵŅĔĶīĶĦňȮŐįĬĪňŗĪŅĚīĶĦňȮŐĸŃĔŅĶ
ĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮĽĴħŋĸıĸńĚĚŅĬĕŀĚőĸĔȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚŀŅĔŅĻĭĬőĸĔȮĔŅĶŏĔŇħŏĴęȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚ
ĬŘŜŅŒĬĴľŅĽĴŋĪĶȮȮȮĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻőĸĔĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚĴňĝňĺŇĨŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶ
ıĵŅĔĶĦƢŀŅĔŅĻ ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇħƟĺĵľĸńĔĺŇĪĵŅĻŅĽĨĶƢĬŜŅėĺŅĴĶŌƟĽŌƞĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 
    Study and practice to be elements and relationships of the world 
system, the process of changing within the world and on the surface of the earth, 
disaster, mineral resources, geologicajȮk_nȮ_lbȮsrgjgx_rgml*ȮC_prfŲqȮclcpewȮ`_j_lac*Ȯ_gpȮ
circulation on earth, cloud formation, ocean water circulation. Global climate change 
processes that affect life and the environment. The weather forecast. Explain natural 
phenomena with scientific principles, bringing knowledge to science learning 
management 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Ũš 
 

  š,šȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ   ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠŠŠšťşŠ-ťšȮĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ     Ţ&š-š-Ť'ȮȮ 
   STEM Education for Science Teacher 
ȮȮȮȮȮȮȮȮȮȮȮ ȮĶŌƟŐĸŃŏĕƟŅŒěŏĝŇĚĸŉĔŒĬħƟŅĬĽŃŏĨŖĴĻŉĔļŅȮľĸńĔĕŀĚŏĪėőĬőĸĵňŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴĪňŗĴň
ĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠ ŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮŏıŊŗŀŐĔƟĮƤĠľŅȮľĶŊŀȮıńĥĬŅĚŅĬŀĵƞŅĚĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢħƟĺĵĔĶŃĭĺĬĔŅĶ
ŀŀĔŐĭĭŏĝŇĚĺŇĻĺĔĶĶĴȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚŏľĴŅŃĽĴőħĵėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĝňĺŇĨȮĽńĚėĴȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶŐĔƟĮƤĠľŅœħƟ
ŀĵƞŅĚĴňĶŃĭĭŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅœħƟŀĵƞŅĚĴŊŀŀŅĝňıȮ 
   Know and understand in depth the study STEM, principle of technological 
for living in a ripidly changing society, skill in the 21th century. Use knowledge and skills in 
science, mathematics and other sciences to solve problems or develop creative work 
with engineering design process. Choose to use technology appropriately taking into 
account the impact on life, society and the environment and using information and 
communication technology in learning, working and problem solving with systematic 
design of learning activities. Write a learning management plan, practice in learning and 
measurement and evaluation of learning in accordance with the full  professional study 
guidelines 
 

ŠŠŠŢšşţ-ťšȮȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ         ȮȮȮȮȮȮȮŢ&š-š-Ť'Ȯ 
   Environmental science 
  ȮĸĚıŊŘĬĪňŗŏıŊŗŀĻŉĔļŅŐĸŃŏĶňĵĬĶŌƟŏĶŊŗŀĚĭĶŇĭĪŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮĔŅĶĻŉĔļŅĝňĺŇĨěĶŇĚȮȮĽńĚėĴĽŇŗĚŐĺħĸƟŀĴȮȮȮĺŇĩňĝňĺŇĨĕŀĚėĬŒĬĪƟŀĚĩŇŗĬȮĔŅĶŀĬŋĶńĔļƢ
ĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮěńħĪŜŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬőħĵŒĝƟėĺŅĴĶŌƟĪňŗœħƟĻŉĔļŅěŅĔĪƟŀĚĩŇŗĬȮěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪƟŀĚĩŇŗĬĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĝŋĴĝĬŐĸŃŏľĴŅŃĽĴ
ĔńĭįŌƟŏĶňĵĬ 
   Enter the area to study and learn about the context and local   
environment, the way of life of local people, local environmental conversation. Create 
science courses in schools using knowledge gained from local studies. Manage science 
learning by using local wisdom and learning resources that are consistent with the 
community context and suitable for learners 
 



 

 

ŨŢ 
 

ŠŠŠŢŢşŢ-ťšȮȮœĲĲƚŅŐĸŃıĸńĚĚŅĬȮȮ          Ţ&š-š-Ť'Ȯ 
  ȮȮEnergy and Electricity 
  ȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮœĲĲƚŅȮȮıĸńĚĚŅĬœĲĲƚŅȮȮŐľĸƞĚĔŜŅŏĬŇħœĲĲƚŅȮĔŅĶįĸŇĨ
ıĸńĚĚŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔŒĨƟıŇĳıȮıĸńĚĚŅĬĸĴȮȮıĸńĚĚŅĬĝňĺĴĺĸȮıĸńĚĚŅĬ
ěŅĔŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮȮıĸńĚĚŅĬĬŘŜŅȮȮıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔĴľŅĽĴŋĪĶȮĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀ
ĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔ ĔŅĶįĸŇĨŐĸŃĮĶŃľĵńħıĸńĚĚŅĬȮȮıĸńĚĚŅĬĔńĭ
ĽŇŗĚŐĺħĸƟŀĴ ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔŏıŊŗŀĔŅĶěńħĔŅĶ
ĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
    Study and practice to know electrical power, electrical energy, electricity 
sources, electric power production, solar energy, geothermal energy, wind energy, 
biomass energy, energy from fuel cells, water power, nuclear power and heat energy 
from the ocean. Applications for use as renewable energy and alternative energy. 
Production and energy saving. Energy and environment. Applying knoeledge of electrical 
science. Energy and alternative energy for environmental management and science 
learning management 
   
ŠŠŠŢŧşŠ-ťšȮȮőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮ      Ţ&š-š-Ť' 
Ȯ  ȮȮȮProjects and scientific activities 
ȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮĶŌƟľĸńĔĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħĔŇěĔĶĶĴĺŇĪĵŅĻŅĽĨĶƢŒĬ
őĶĚŏĶňĵĬȮľĸńĔĔŅĶěńħėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŐĽħĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶĪńĻĬĻŉĔļŅŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħ
ĬŇĪĶĶĻĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĝŋĴĬŋĴĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĸŃŏĸƞĬ-
ĕŀĚŏĸƞĬľĶŊŀĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĬŜŅľĸńĔĔŅĶĽŌƞĔŅĶĮĢŇĭńĨŇŐĸŃĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶěńħőėĶĚĚŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
  ȮȮȮȮKnow the principles and importance of science project, organizing 
science activities in school, principle of organizing science camps, scientific performances, 
scientific field trip, scientific exhibition, using technology in teaching science, scientific 
gathering play/toys or local wisdom. Apply the principles to practice and assess to 
develop science and science project activity 
 
 
 
 
 
 



 

 

Ũţ 
 

ŠŠŠŢŧşŢ-ťšȮȮĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬ              Ţ&š-š-Ť'   
    School science practice 
  ȮȮĶŌƟľĸńĔĔŅĶŏĶňĵĔĝŊŗŀŀŋĮĔĶĦƢ-ĽŅĶŏėĴňŐĸŃĺŇīňĔŅĶŒĝƟŀĵƞŅĚĩŌĔĨƟŀĚĮĸŀħĳńĵȮ&MSDS) 
ĽńĠĸńĔļĦƢŐĸŃĶŃħńĭŀńĬĨĶŅĵĕŀĚĽŅĶŏėĴňȮĬŜŅėĺŅĴĶŌƟħƟŅĬĔŅĶěńħĔŅĶĽŅĶŏėĴňȮĔŅĶŐĵĔĮĶŃŏĳĪľĴĺħľĴŌƞȮ
ĔŅĶŏĔŖĭŐĸŃĔŅĶĔŜŅěńħĽŅĶŏėĴňȮĔŅĶŐĵĔĮĶŃŏĳĪľĴĺħľĴŌƞŐĸŃĔŅĶěńħŏĔŖĭŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀ
ěńħĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŒĝƟ
ŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀěńħĔŇěĔĶĶĴĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĽŜŅľĶńĭĬńĔŏĶňĵĬįƞŅĬĔĶŃĭĺĬĔŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĨŅĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅŐĸŃĴńīĵĴĻŉĔļŅĨŀĬĨƟĬĕŀĚľĸńĔĽŌĨĶ
ŐĔĬĔĸŅĚĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬ 
    Know the principle of calling the device/chemical name and how to use 
it correctly and safety. Symbols and dangerous levels of chemicals. Bring knowledge in 
chemical management. Category classification chemical storage and disposal. 
Classification of categories and storage scientific equipment to manage science 
laboratories in school according to interactional practices. Prepare laboratories and use 
scientific equipment to organize science operating activities for students through scientific 
processes. According to the science learning content of primary and lower  secondary 
level of basic education core curriculum 
 
ŠŠŠŢŧşţ-ťšȮȮīĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ      ȮȮȮȮȮȮȮŢ&š-š-Ť' 
   Nature and scientific inquiryȮ 
  ȮĽŊĭŏĽŅŃŐĸŃŀīŇĭŅĵĪķļġňȮľĸńĔĔŅĶȮŐĸŃŐĬĺėŇħȮŏĔňŗĵĺĔńĭīĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĶĴŀĚőĸĔŐĭĭĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŇěĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĶĺĴĪńŘĚĔŅĶ
ŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĔŅĶœħƟĴŅĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀīŇĭŅĵĺŇīňĔŅĶŐĽĺĚľŅ
ŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃ ĨĶŃľĬńĔĩŉĚīĶĶĴĝŅĨŇĺŇĪĵŅĻŅĽĨĶƢȮĴňĪńĔļŃĔŅĶ
ŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĬŜŅėĺŅĴĶŌƟœĮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
   Investigate and explain theories, principle and concepts about nature of 
science, science world view, scientific inquiry, scientific affairs and including scientific 
explanations. Know and understand the acquisition of a scientific knowledge. Explain how 
to seek scientific knowledge by using atracing process. Realizing the nature of science. 
Have scientific explanatory skills. Bring knowledge to design learning activities that focus  
scientific inquiry process 
 
 



 

 

ŨŤ 
 

ŠŠŠţšşŢ-ťš ȮȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ       Ţ&š-š-Ť'Ȯ 
    School Botanical Garden  
  ȮȮŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮŀĚėƢĮĶŃĔŀĭĽĺĬıķĔļĻŅĽĨĶƢ
őĶĚŏĶňĵĬĔŅĶĽĶƟŅĚŐĸŃěńħĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟŏĮƦĬĮƤěěńĵŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴ
ŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶěńħĪŜŅŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶ
ħŜŅŏĬŇĬĚŅĬĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚ ŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
                    Learning in Royal speech, idea, background and the element of school 
botanical garden; the creating and managing basic factor set of school to be a learning 
factor of nature and environment; the progressive guidelines; making an operation plan; 
the evaluation and tracking the progress of school botanical garden in many aspectsȮand 
integration to teaching 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŠŠŠţŧşŤ-ťšȮȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮ                    Ţ&š-š-Ť' 
    Seminar in Sciences and Teaching 
  ȮȮĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢĪňŗĬƞŅĽĬŒěĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮěŅĔĺŅĶĽŅĶŐĸŃŏŀĔĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅįĸĔŅĶĻŉĔļŅĴŅĺŇŏėĶŅŃľƢȮŐĸŃ
ŀĳŇĮĶŅĵĩŉĚĮĶŃŏħŖĬĪňŗĽŜŅėńĠŀĵƞŅĚĴňŏľĨŋįĸȮŏĕňĵĬĶŅĵĚŅĬĔŅĶĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬ
ĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĺŇīňĔŅĶĽńĴĴĬŅįƞŅĬĽŊŗŀĴńĸĨŇĴŇŏħňĵȮőħĵŒĝƟĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļȮĶƞĺĴŀĳŇĮĶŅĵŐĸŃŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
    Study and research in scientific research and interesting science teaching 
in both Thai and English from journals and scientific papers. The results of the study were 
analyzed and discuss Important issues logically. Write a scientific seminar and science 
teaching report. Presenting the results of the study and research via a multimedia 
seminar using Thai and English. Participate in discussions and exchange learning for 
scientific communication 
 
 
 
 
 
 
 
 



 

 

Ũť 
 

ŠŠŠţŨşŠ-ťšȮȮĺŇĪĵŅĔŅĶėŜŅĬĺĦ        Ţ&š-š-Ť' 
  ȮȮComputational science 
  ȮȮĻŉĔļŅŐĸŃİƗĔĪńĔļŃŏĔňŗĵĺĔńĭĔŅĶŒĝƟŏľĨŋįĸŏĝŇĚĨĶĶĔŃŒĬĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĕňĵĬĶľńĽ
ĸŜŅĸŀĚŐĸŃįńĚĚŅĬȮĔŅĶŏĕňĵĬŀŀĔŐĭĭŐĸŃŏĕňĵĬőĮĶŐĔĶĴŀĵƞŅĚĚƞŅĵĪňŗĴňĔŅĶŒĝƟĚŅĬĨńĺŐĮĶȮŏĚŊŗŀĬœĕȮŐĸŃĔŅĶ
ĺĬĞŘŜŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢȮĻŉĔļŅľĸńĔĔŅĶĕŀĚŐĬĺėŇħŏĝŇĚėŜŅĬĺĦȮĔŅĶŐĵĔ
ĽƞĺĬĮĶŃĔŀĭŐĸŃĔŅĶĵƞŀĵĮƤĠľŅȮĔŅĶľŅĶŌĮŐĭĭĔŅĶėŇħŏĝŇĚĬŅĴīĶĶĴȮĨńĺŀĵƞŅĚŐĸŃĮĶŃőĵĝĬƢĕŀĚŐĬĺėŇħ
ŏĝŇĚėŜŅĬĺĦŏıŊŗŀŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħŏĝŇĚėŜŅĬĺĦŒĬĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĽŜŅľĶńĭ
ŐĔƟĮƤĠľŅȮĔŅĶŐĔƟĮƤĠľŅħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĶŃĭŋĕƟŀĴŌĸŏĕƟŅȮĕƟŀĴŌĸŀŀĔȮŐĸŃŏĚŊŗŀĬœĕĕŀĚĮƤĠľŅȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĔŅĶĪŜŅĞŘŜŅȮĔŅĶěńħŏĶňĵĚŐĸŃėƟĬľŅĕƟŀĴŌĸȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňŏıŊŗŀ
ŐĔƟĮƤĠľŅħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĻŉĔļŅĨńĺŀĵƞŅĚőėĶĚĚŅĬĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĔŜŅľĬħĮƤĠľŅȮĻŉĔļŅȮ
ĺŅĚŐįĬȮħŜŅŏĬŇĬĚŅĬȮĽĶŋĮįĸŐĸŃŏįĵŐıĶƞȮŒĬĔŅĶıńĥĬŅőėĶĚĚŅĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĺŇĝŅŀŊŗĬŐĸŃ
ŏĝŊŗŀĴőĵĚĔńĭĝňĺŇĨěĶŇĚȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŜŅĬĺĦŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
    Study and practice skill in using logical reasoning to solve problem. 
Writing the casual code and work flow chart. Writing designing and writing simple 
programs with variable usage condition and loops. To solve math or science problems. 
Study the principles of computational concepts, separation and digestion problem. 
Finding abstract thinking pattern, examples and benefits of computational concepts in 
designing algorithms for solving problems. Computer problem solving specifying input 
data out and conditions of the problem, redo algorithm design sorting and  searching for 
information. Example of design steps for solving problems with computers. Study of 
example of information technology projects, problem determination, study planning, 
operation, conclusion and dissemination in developing projects that are integrated with 
other subjects and linked to real life. Applying knowledge in computational science for 
science learning management 
 

 

 



   

 

 

 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĕȮȮ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴȮı,Ļ. šŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ. šŤťš 

 
 
 
 
 
 
 
 
 

 
 

 
 

 



 

Ũŧ 
 

ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕŐĸŃőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚ 
 
ȮȮȮȮȮ ĮƤěěŋĭńĬŀĚėƢĔĶĴňėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮ

ŐĸŃĴňėĺŅĴĽŅĴŅĶĩĪňŗěŃĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĨƞŅĚȮŕȮŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬĶĺĴĪńŘĚŀĚėƢĔĶĺŇĝŅĝňıħƟŅĬĔŅĶĻŉĔļŅŐĸŃŀŊŗĬŕȮĵńĚĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶ
ĮĢŇĭńĨŇľĬƟŅĪňŗŐĸŃĴňėĺŅĴĽĬŒěȮŒİƙĶŌƟŒĬĺŇĪĵŅĔŅĶĽĴńĵŒľĴƞȮěŉĚĽĴėĺĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶĞŉŗĚĬńĭĺńĬěŃĔƟŅĺľĬƟŅœĮŀĵƞŅĚĶĺħŏĶŖĺĴŅĔȮőħĵĴňĔŅĶĮĶńĭĮĶŋĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĶŃĭĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŒľƟĪńĬĽĴńĵĴŅĔĕŉŘĬȮěŅĔľĸńĔĽŌĨĶŏħŇĴĪňŗŒĝƟĴŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮšŤťş 
  
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮšŤťš 
  
 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚľĸńĔĽŌĨĶ Šţš ľĬƞĺĵĔŇĨȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĶŅĵĸŃŏŀňĵħĨŅĴĨŅĶŅĚ
ħńĚĬňŘ 
 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ȮȮ 

ĶŅĵĔŅĶ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
Ȯı,Ļ,ȮšŤŤŨȮ&ĬĔ,' 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŒľĴƞ 
Ȯı,Ļ,ȮšŤťšȮ&ĬĔ,' 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ Ţş Ţş 
ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
ȮȮȮȮŠ. ĔĸŋƞĴĺŇĝŅĝňıėĶŌ 
         Š.Š ĺŇĝŅĝňıėĶŌ (ĭńĚėńĭ)ȮȮȮȮȮȮȮȮȮȮȮ 
         Š,š ĺŇĝŅĮĢŇĭńĨŇĔŅĶł 
     ȮȮȮȮŠ.Ţ ĺŇĝŅĝňıėĶŌ (ŏĸŊŀĔ)ȮȮȮȮ 
ȮȮȮš. ĔĸŋƞĴĺŇĝŅŏŀĔ 
ȮȮȮȮȮȮ š.Š ĺŇĝŅŏŀĔȮ&ĭńĚėńĭ' 
ȮȮȮȮȮȮȮš.š ĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔ 
       š.ŢȮŏĸŊŀĔĺŇĝŅŏŀĔľĶŊŀ
ĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔ 
ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

ŠŢţ 
Ťş 
Šţ 
ţţ 
Ţş 
ŧţ 
ťŧ 
ť 
 
Šş 
ť 

Šşť 
ţŢ 
šŧ 
ŠŤ 
- 
ťŢ 
ţš 
- 
 
šŠ 
ť 

ĶĺĴľĬƞĺĵĔŇĨȮĨĸŀħľĸńĔĽŌĨĶ ŠŦş Šţš 
 
 

 



 

ŨŨ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ľĴŅĵŏľĨŋ 
Š. ĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 
    Bachelor of Education Program in General Science   

Š. ĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 
    Bachelor of Education Program in  General Science   

ėĚŏħŇĴ 

š. ĝŊŗŀĮĶŇĠĠŅ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ' 
ȮȮȮȮė,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ'ȮȮ 
    Bachelor of EducationȮ( General Science)   
    B.Ed. (General Science) 

š. ĝŊŗŀĮĶŇĠĠŅ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ' 
ȮȮȮȮė,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ'ȮȮ 
    Bachelor of EducationȮ(General Science)   
    B.Ed. (General Science) 

Ţ.  őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
Ĕ,ȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœĴƞĬƟŀĵĔĺƞŅȮŢşȮľĬƞĺĵĔŇĨ 
Š.Š ĔĸŋƞĴĺŇĝŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœĴƞĬƟŀĵĔĺƞŅȮȮȮŠş  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť  ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŠŠşŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşšȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮ ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşŢȮĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔ   Ȯ            ȮȮȮȮȮȮȮȮţ  ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŠŠşţȮĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşŤȮĔŅĶŀƞŅĬ-ŏĕňĵĬȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 
 
 

Ţ.  őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮŢşȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ œĴƞĬƟŀĵĔĺƞŅ   ȮȮȮȮŠšȮľĬƞĺĵĔŇĨȮȮȮ 
ȮȮȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠšȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşŠ-ťšȮȮĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'
şşşŤŠşŢ-ťšȮȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
şşşŤŠşť-ťšȮȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
şşşŤŠŠş-ťšȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮľĬƞĺĵĔŇĨ 

 

ĮĶńĭĨŅĴľĴĺħĺŇĝŅ
ĻŉĔļŅĪńŗĺœĮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 
ŢŧȮŐľƞĚ 

 



 

Šşş 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ľĴŅĵŏľĨŋ 
şşşŠŠşťȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĚŅĬŀŅĝňıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮš&š-ş-ţ' 

  

Š.š ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮť  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔ   Ȯ             ȮȮȮȮȮȮť  ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşšŠşŠȮıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĽńĚėĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşšȮıķĨŇĔĶĶĴĴĬŋļĵƢĔńĭĔŅĶıńĥĬŅĨĬ ȮȮȮȮš&š-ş-ţ' 
şşşšŠşŢȮĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨȮ ȮȮȮȮȮš&š-ş-ţ'
şşşšŠşţȮĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭȮ  ȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşŤȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚȮ  ȮȮȮȮȮš&š-ş-ţ' 

&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ ľĬƞĺĵĔŇĨ 
ȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşŦ-ťšȮȮȮĽŋĬĪĶňĵŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 

ȮȮŠ.Ţ ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢœĴƞĬƟŀĵĔĺƞŅ          Ȯť  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŢŠşŠȮĶŃĭĭĽńĚėĴœĪĵȮ ȮȮȮȮȮȮȮȮȮȮȮȮ š&š-ş-ţ' 
şşşŢŠşšȮĶŃĭĭĽńĚėĴőĸĔȮ   š&š-ş-ţ' 
şşşŢŠşŢȮīŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ  š&š-ş-ţ' 
şşşŢŠşţȮœĪŏĸĵĻŉĔļŅȮ   š&š-ş-ţ' 
şşşŢŠşŤȮĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬȮȮȮȮš&š-ş-ţ'ȮȮ 
şşşŢŠşťȮŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  š&š-ş-ţ' 
 
 
 
 
 

&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşš-ťš   ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          Ţ&š-š-Ť' 
şşşŤŠşŧ-ťšȮȮȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 

 



 

ŠşŠ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ľĴŅĵŏľĨŋ 
ȮȮŠ.ţ ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮŐĸŃŏĪėőĬőĸĵňœĴƞĬƟŀĵĔĺƞŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŧ ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔ                         ȮȮȮȮȮȮȮȮȮȮȮȮȮŧ  ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşţŠşŠȮĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒěȮ  ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşšȮŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ  ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŢȮĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşţȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨš&š-ş-ţ' 
şşşţŠşŤȮĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅıȮ  ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşťȮĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮ ȮȮȮȮ ȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŦȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŧȮĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮš&š-ş-ţ' 
 
 
 
 
 
 
 
 
 

&ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮŨ ľĬƞĺĵ
ĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŨ ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşţ-ťš  ȮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮȮȮȮȮȮȮȮ         Ţ&š-š-Ť' 
şşşŤŠşŤ-ťšȮȮȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňıȮȮȮŢ&š-š-Ť' 
şşşŤŠşŨ-ťšȮȮȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ľĴŅĵŏľĨŋ 



 

Šşš 
 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ             ȮȮȮȮȮȮȮȮȮȮȮŠŢŠ ľĬƞĺĵĔŇĨ 
Š. ĔĸŋƞĴĺŇĝŅĝňıėĶŌȮȮœĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮŤşȮľĬƞĺĵĔŇĨ 
ȮȮȮȮŠ.Š ĺŇĝŅĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮ    ȮȮȮȮȮȮ      ȮŠţ ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşşţŧşŠȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠȮȮȮȮȮȮȮŠ(ťş) 
ŠşşţŧşšȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš       Š(ťş) 
ŠşşŤŧşŠȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ  ȮȮȮȮȮȮȮȮȮȮȮȮť(Ťţş) 
ŠşşŤŧşšȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš   ȮȮȮȮȮȮȮȮť(Ťţş) 
ȮȮŠ.š ĺŇĝŅĝňıėĶŌȮ&ĭńĚėńĭ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ţş  ľĬƞĺĵĔŇĨ 
ŠşŠŠŠşŢȮĮĶńĝĠŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮš(Š-š-Ţ) 
ŠşŠţŠşŤȮėĺŅĴŏĮƦĬėĶŌȮȮȮ ȮȮȮ  ȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşšššşŠȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ                    ȮȮȮȮȮȮŢ(š-š-Ť) 
ŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝńŘĬŏĶňĵĬ        ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠşŢŢŢşŠȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĔŅĶĻŉĔļŅȮ  ȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşţŢţşŠȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ       Ţ&š-š-Ť' 
ŠşţţţşţȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşŤŠŤşŠȮěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮš&š-ş-ţ' 
ŠşŤŢŤşš ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşťţťşťȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠšŢŢŦşŠȮĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮȮȮ  ȮȮȮȮȮȮš&Š-š-Ţ' 
ŠšţšŦşŢ ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌȮ              ȮȮȮȮȮȮš&Š-š-Ţ' 
 
 
 
 
 
 
 
 
 
 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮŠşŢȮľĬƞĺĵĔŇĨ         
ȮȮȮȮš,Š' ĔĸŋƞĴĺŇĝŅĝňıėĶŌȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţŢȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮš,Š,Š' ĺŇĝŅĝňıėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢŠȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš,Š,Š,Š'ȮĺŇĝŅĝňıėĶŌĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮšŧȮȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢ Š(ş-š-Š) 
ŠşŠŠšşŠ-ťš 

 
ŠşšŠšşŠ-ťš 

ėŋĦīĶĶĴěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃ 
ěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

 
Ţ(š-š-Ť) 
Ţ(š-š-Ť) 

ŠşšššşŠ-ťš ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ Ţ(š-š-Ť) 
ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ

ĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ 
 
Ţ(š-š-Ť) 

ŠşţššşŠ-ťš ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ Ţ(š-š-Ť) 
ŠşţŢšşš-ťš 
ŠşŤŠšşŠ-ťš 
ŠşťššşŠ-ťš 

 
ŠššŠšşŠ-ťšȮȮȮȮȮ 

ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮ 
ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅȮȮȮ 
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

Ţ(š-š-Ť) 
Ţ(š-š-Ť) 
 
Ţ(š-š-Ť) 
Ţ(š-š-Ť)  

ĮĶńĭĨŅĴľĴĺħĺŇĝŅ
ŏĜıŅŃħƟŅĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
ĶŅĝĳńĢȮŢŧȮŐľƞĚ 

 



 

ŠşŢ 
 

ȮľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ȮȮȮȮŠ.Ţ ĺŇĝŅĝňıėĶŌȮ(ŏĸŊŀĔ)ȮœĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮť ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşŠšŠşšȮĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴ  ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŠŢŠşţȮĔŅĶěńħĔŅĶŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠşšŢšşţ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶėŇħȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠşšţšşŤ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıĶŃĶŅĝħŜŅĶŇŏĻĶļģĔŇěıŀŏıňĵĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠşšŢšşťȮĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬ  ȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠşŢŢŢşšȮĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮ 
 ȮȮȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŢŢŢşŢ ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬ ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŢŢŢşţȮĔŅĶĽĶƟŅĚŐĸŃĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏıŊŗŀĔŅĶĻŉĔļŅ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşţŢţşšȮĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮš&Š-š-Ţ'ȮȮ 
ŠşţŢţşŢ őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ'ȮȮ 
ŠşŤŠŤşţȮĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠşŤŢŤşŨȮěŇĨĨĮƤĠĠŅĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĝňıėĶŌȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠşťŢťşŢȮľĸńĔĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠşťŢťşţ ĳŅĺŃįŌƟĬŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠşŨšŨşŠȮįŌƟĔŜŅĔńĭĸŌĔŏĽŊŀȮĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŨŢŨşŠ ĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠţŢŨŠşȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš,Š,Š,Š'ȮĺŇĝŅĝňıėĶŌŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮ-ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮš.Š.š) ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮȮ 

ȮȮĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮȮȮŠŤ  ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬ&ĝńŗĺőĴĚ' 
ŠşşŠŧşŠ-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ    Š(Ũş) 
Šşşšŧşš-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš    Š(Ũş) 
ŠşşŢŧşŢ-ťš İƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ    Š(Ũş) 
Šşşţŧşţ-ťš 
ŠşşţŧşŤ-ťš 

ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ    
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš   

ť(Ťţş) 
ť(Ťţş)  

 

 

 

 

 

 

 



 

Šşţ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
š. ĔĸŋƞĴĺŇĝŅŏŀĔ  ȮœĴƞĬƟŀĵĔĺƞŅȮȮŧţȮľĬƞĺĵĔŇĨ 
ȮȮš.Š ĺŇĝŅŏŀĔȮ(ĭńĚėńĭ)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮťŧȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĶľńĽȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠŠšŦşŠȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŠŢŨşŠȮĺŇīňĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢ              ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŠŢŨşŢ ĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮ  ȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠŠŠŢŨşţȮőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠšŠŢşŠȮĲƕĽŇĔĽƢȮŠ              ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠšŠŢşšȮĲƕĽŇĔĽƢȮš            ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠššŢşšȮĲƕĽŇĔĽƢĕŀĚėĸŊŗĬ      ȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
ŠŠšŢŢşŠȮĔĸĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
ŠŠŢŠŠşŠȮŏėĴňȮŠ    ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢŠŠşšȮŏėĴňȮȮš   ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢššşŤȮŏėĴňŀĬŇĬĪĶňĵƢȮŠ      ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢšŢşŢ ŏėĴňŀŇĬĪĶňĵƢȮŠ              ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŠşşšȮĝňĺĺŇĪĵŅ Š         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠţŠşşŢȮĝňĺĺŇĪĵŅ š  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠţŠŠşŠ ıķĔļĻŅĽĨĶƢ   ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŠšşŠ ĽńĨĺĺŇĪĵŅ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŠŤşŠȮěŋĸĝňĺĺŇĪĵŅ             ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŤŠťŠŠȮŐėĸėŌĸńĽ Š   ȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
ŠŠŤŠťŠš ŐėĸėŌĸńĽ  š   ȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
ŠŠŦţšşŠȮħŅĶŅĻŅĽĨĶƢȮ                ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŧŢŠşŢ ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ  ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŧŢŢşŠȮŀŋĨŋĬŇĵĴĺŇĪĵŅȮ     ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŧţŠşŠ īĶĦňĺŇĪĵŅȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

š.š' ĔĸŋƞĴĺŇĝŅŏŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťŢȮľĬƞĺĵĔŇĨ ȮȮȮȮťş  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮš.š.Š) ĺŇĝŅŏŀĔȮȮĭńĚėńĭŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮȮȮţšȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠŠŠšşŠ-ťš 
ŠŠŠŠšşš-ťš 

ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ Š 
ĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌ š 

Ţ(š-š-Ť) 
Ţ(š-š-Ť) 

ŠŠŠŠŢşŠ-ťš 
ŠŠŠŠŢşš-ťš 

ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ Š 
ĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌ š 

Ţ(š-š-Ť) 
Ţ(š-š-Ť) 

ŠŠŠŠţşŠ-ťš 
ŠŠŠŠţşš-ťš 

ŏėĴňĽŜŅľĶńĭėĶŌ Š 
ŏėĴňĽŜŅľĶńĭėĶŌ š 

Ţ(š-š-Ť) 
Ţ(š-š-Ť) 

ŠŠŠŠŤşŠ-ťš ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬ
ĺŇĪĵŅĻŅĽĨĶƢ 

 
Ţ(š-š-Ť) 

ŠŠŠššşŢ-ťš ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı Ţ(š-š-Ť) 
ŠŠŠŢŦşŠ-ťš 

 
ŠŠŠŢŦşš-ťš 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅ 
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĴńīĵĴĻŉĔļŅ 

 
Ţ(š-š-Ť) 
 
Ţ(š-š-Ť) 

ŠŠŠŢŧşš-ťš ĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 

 
Ţ(š-š-Ť) 

ŠŠŦšŠşŠ-ťš ħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ Ţ(š-š-Ť) 
ŠŠŧšŠşš-ťš ĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı Ţ(š-š-Ť) 
ŠŠŧšŠşŢ-ťš ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ Ţ(š-š-Ť)  

 

 

 

 

 

 



 

ŠşŤ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ȮȮš.š ĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĶľńĽȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠŠţťşŠ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŠ ȮŢ(š-š-Ť)   
ŠŠŠţťşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮš  Ţ(š-š-Ť)  
š.Ţ ŏĸŊŀĔĺŇĝŅŏŀĔľĶŊŀĺŇĝŅĔŅĶĽŀĬŏŀĔœĴƞĬƟŀĵĔĺƞŅȮŠşľĬƞĺĵĔŇĨȮȮȮȮ 
ȮĶľńĽȮȮȮȮȮȮȮȮȮȮ ĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ 
ŠŠŠššşţȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŠŢŢşŠȮĔŅĶįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŠŢŤşŠȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢœĴƟŒĬĪƟŀĚĩŇŗĬš&Š-š-Ţ' 
ŠŠšŠŤşţȮĲƕĽŇĔĽƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮ     ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠššţşŠȮĲƕĽŇĔĽƢŐįĬŒľĴƞ            ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠššŤşşȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮ   ȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšťşŠ ŏėĴňĺŇŏėĶŅŃľƢȮȮŠȮȮȮȮ  ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢŢŢşŠȮĽŏĮĔőĨĶĽőĮĮƖŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ȮŢ(š-š-Ť)ȮȮȮȮȮȮȮ 
ŠŠŢŢŦşšȮŏėĴňĽĳŅĺŃŐĺħĸƟŀĴȮȮȮȮȮȮ  ȮȮȮȮȮȮȮš(Š-š-Ţ)Ȯ 
ŠŠŢŢŦşŤȮŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ ȮȮȮȮȮȮȮš(Š-š-Ţ)ȮȮȮȮȮȮȮȮ 
ŠŠŢţťşŠȮĔŅĶĺŇŏėĶŅŃľƢħŇĬŐĸŃĮŋƜĵȮȮȮȮȮ ȮȮȮȮȮȮȮš(Š-š-Ţ)
ŠŠţšŠşŢȮıŊĝŐĸŃŀŅľŅĶĪƟŀĚĩŇŗĬ  ȮȮȮȮȮȮȮš(Š-š-Ţ) 
ŠŠţšŠşţȮıŊĝĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅı  ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŢŠşŤȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ  ȮȮȮȮȮȮȮŢ(š-š-Ť)ȮȮȮȮ 
ŠŠţŢšşťȮĔňĢĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŢţşšȮıńĬīŋĻŅĽĨĶƢ   ȮȮȮȮȮȮŢ&š-š-Ť'    
 
 
 
 
                     

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮš.š.š) ĺŇĝŅŏŀĔŏĸŊŀĔȮȮŏĸŊŀĔŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮšŠȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠŠšťşŠ-ťš 
ŠŠŠŢšşţ-ťš 

ĽŃŏĨŖĴĻŉĔļŅ 
ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

Ţ(š-š-Ť) 
Ţ(š-š-Ť) 

ŠŠŠŢŢşŢ-ťš œĲĲƚŅŐĸŃıĸńĚĚŅĬ  Ţ(š-š-Ť) 
ŠŠŠŢŧşŠ-ťš őėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ Ţ(š-š-Ť) 
ŠŠŠŢŧşŢ-ťš 
ŠŠŠŢŧşţ-ťš 

ĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬ 
īĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 

Ţ(š-š-Ť) 
 
Ţ(š-š-Ť) 

ŠŠŠţšşŢ-ťš 
ŠŠŠţŧşŤ-ťš 

ĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ 
ĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬ
ĺŇĪĵŅĻŅĽĨĶƢ 

Ţ(š-š-Ť) 
 
Ţ(š-š-Ť) 

ŠŠŠţŨşŠ-ťš ĺŇĪĵŅĔŅĶėŜŅĬĺĦ Ţ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 



 

Šşť 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. šŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţ,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮŒĬľĸńĔĽŌĨĶĪňŗĴľŅĺŇĪĵŅĸńĵ 
ĶŅĝĳńĢŏĸĵŏĮƕħĽŀĬȮȮőħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅŐĸƟĺȮȮ 
ŐĸŃĨƟŀĚœĴƞŏĮƦĬĶŅĵĺŇĝŅĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴ 
ŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚĽŅĕŅĺŇĝŅĬňŘ 

ė, ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ        ť ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħȮŕȮŒĬľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
őħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅŐĸƟĺŐĸŃĨƟŀĚœĴƞŏĮƦĬĶŅĵĺŇĝŅȮĪňŗĔŜŅľĬħŒľƟŏĶňĵĬ
őħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚĽŅĕŅĺŇĝŅĬňŘ   
 

ĮĶńĭĨŅĴľĴĺħĺŇĝŅ
ŏĸŊŀĔŏĽĶňĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
ĶŅĝĳńĢȮŢŧȮŐľƞĚ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ŠŠş 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮė 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 

 



 

Šşŧ 
 

 
 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťşȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Š şşşŠŠşŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮ Thai for Communication 
 ȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĳŅļŅœĪĵŏıŊŗŀĔŅĶ
ĽŊŗŀĽŅĶȮĪńĔļŃĔŅĶėŇħȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭ
ŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟ
ŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 ȮȮȮ The meaning and importance of Thai for 
communication; practice of thinking, listening, speaking, 
reading, and writing skills; appropriate patterns of 
communication;  effective integration of  gained 
knowledge into daily life 

şşşŤŠşŢ-ťšȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                     Thai for Communication  
 ȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟŏľĴŅŃĽĴĨŅĴ
ĽĩŅĬĔŅĶĦƢȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬľĸńĔěŅĔŏĶŊŗŀĚĪňŗĲƤĚȮħŌŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦȮıŌħĽŊŗŀĽŅĶŏĝŇĚĭĺĔŒĬőŀĔŅĽĨƞŅĚŕȮĶŃħńĭĕŀĚĳŅļŅȮĔŅĶ
ŒĝƟĬŘŜŅŏĽňĵĚŒĬĔŅĶıŌħĽŊŗŀĽŅĶȮŀƞŅĬŀŀĔŏĽňĵĚĨŅĴŀńĔĕĶĺŇīňȮŀƞŅĬěńĭ
ŒěėĺŅĴěŅĔĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚŕȮŏĕňĵĬįĸĚŅĬĮĶŃŏĳĪĨƞŅĚŕȮĨŅĴ
ľĸńĔĔŅĶŏĕňĵĬȮĴňĴŅĶĵŅĪŒĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬ 

Use Thai language to communicate 
properly according to the situation. Analyze and 
summarize the main points of the story that being heard. 
Use critical thinking in things that being seen, speaking with 
positive communication on various occasions, and in 
various language levels. Using tones of voice to 
communicate. Read aloud according to orthography. Read 
for comprehension from various types of writing, writing 
various types of works according to the principles of 
writing, having manners for listening, speaking, reading and 
writing 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 



 

ŠşŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

š şşşŠŠşšȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮEnglish for Communication  
 ȮȮȮȮĳŅļŅŀńĚĔķļŐĸŃıńĥĬŅĔŅĶĽŊŗŀĽŅĶĕńŘĬıŊŘĬģŅĬȮĔŅĶ
ĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮőħĵŏĬƟĬĪńĔļŃĔŅĶ
ĲƤĚ-ıŌħȮŏĔňŗĵĺĔńĭĕƟŀĴŌĸĽƞĺĬĨńĺȮėĶŀĭėĶńĺȮĝŋĴĝĬȮĪƟŀĚĩŇŗĬŐĸŃ
ěńĚľĺńħȮ 
 ȮȮȮȮFundamental English for communication 
with four skills namely listening, speaking, reading, and 
writing in various situations; English usage of personal 
information, families, communities, and provincial 
information 

şşşŤŠşť-ťšȮȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ           ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEnglish Usage for CommunicationȮȮȮȮ 

ŏĕƟŅŒěĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĲƤĚŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ
ĔŅĶĻŉĔļŅȮĔŅĶĽĬĪĬŅȮėŜŅĭĶĶĵŅĵȮĭńĬĪŉĔĕƟŀŏĪŖěěĶŇĚőħĵŒĝƟĳŅļŅĨŅĴ
ĴŅĨĶģŅĬȮĽĬĪĬŅěŅĔľńĺĕƟŀĪňŗėŋƟĬŏėĵȮŐĸŃĽĬŒěȮŒľƟėŜŅŐĬŃĬŜŅȮŒľƟ
ŏľĨŋįĸȮŐĸŃĔĸƞŅĺĶƟŀĚĪŋĔĕƢœħƟȮĽĬĪĬŅŒĬŏľĨŋĔŅĶĦƢŏĜıŅŃľĬƟŅȮŐĽħĚ
ėĺŅĴĶŌƟĽŉĔȮŏĸƞŅĮĶŃĽĭĔŅĶĦƢĕŀĚĨĬŏŀĚȮőĨƟŐĵƟĚŐĸŃŒľƟŏľĨŋįĸȮĬŜŅŏĽĬŀ
įĸĚŅĬőħĵŏĝŊŗŀĴőĵĚľńĺĕƟŀĪňŗėŋƟĬŏėĵȮŐĸŃĽĶŋĮĕƟŀĴŌĸœħƟȮŀƞŅĬŏıŊŗŀľŅ
ŒěėĺŅĴĽŜŅėńĠȮŐĸŃěńĭĮĶŃŏħŖĬŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŃĭŋĕƟŀĴŌĸěŅĔĽŇŗĚĪňŗ
ŀƞŅĬȮŏĕňĵĬĶŅĵĚŅĬŒĬľńĺĕƟŀĪňŗėŋƟĬŏėĵȮĮĶŃĽĭĔŅĶĦƢȮŏľĨŋĔŅĶĦƢȮ
ėĺŅĴėŇħȮėĺŅĴİƤĬȮŐĸŃŏĕňĵĬěħľĴŅĵĪňŗŏĮƦĬĶŌĮŐĭĭĴŅĨĶģŅĬ
ŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚĪňŗĽĬŒěȮŏıŊŗŀıńĥĬŅĪńĔļŃĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬ
ĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶ 

Use listening skill to understand 
information related to daily life, education, and lecture. 
Listen and take note with standard English. Talk about 
personal interests or familiar topics, give suggestions and 
reasons, deal with service problems, talk about 
unexpected incident or accidents, describe experience, 
auguring with reasons, make a presentation connecting 
with familiar situations and summaries the information. 
Use reading comprehension techniques to find main idea 
and support details or related information. Write a report 
about familiar topics on experience, situations, thoughts, 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵ
ĔŇĨȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŠş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ideas, and expectations. Write letters with standard 
formats related to interesting topics in order to develop 
listening, speaking, reading, and writing which are needed 
for communication 

Ţ şşşŠŠşŢ ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅ ȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ'    š(š-ş-ţ) 
    Information Searching for Study 
  ȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĽŅĶĽĬŏĪĻŐĸŃ
ĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻȮŐľĸƞĚĽŅĶĽĬŏĪĻȮŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĺŇīň
ŐĽĺĚľŅŐĸŃĶĺĭĶĺĴĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮ
ĺŇīňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĨŅĴĶŌĮŐĭĭŐĸŃĕńŘĬĨŀĬĪňŗŏĮƦĬ
ĴŅĨĶģŅĬ 
   The meaning and the importance of 
information and the information resources for study 
and search; information researching and retrieval for 
self-study; presentation with standard approaches 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ţ şşşŠŠşţ   ĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ                   
š(š-ş-ţ) 
 ȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   
   Listening and Speaking English for Daily Life  
                 Communication 
 ȮȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħŒĬĶŃħńĭĮĶŃőĵėŐĸŃĶŃħńĭ
ĕƟŀėĺŅĴĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮěŅĔĽŊŗŀ

şşşŤŠşŠ-ťš  ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ(š-š-Ť)ȮȮȮ ȮȮȮȮȮȮȮȮȮȮEnglish Speaking and Listening 
Skills 

ıŌħĭŀĔĶŅĵĸŃŏŀňĵħŐĸŃĽĶŋĮĮĶŃŏħŖĬĽŜŅėńĠȮĲƤĚĭĪ
ĽĬĪĬŅŐĸŃĕƟŀėĺŅĴĽńŘĬŕȮŐĸƟĺěńĭŒěėĺŅĴȮŒĝƟĮĶŃőĵėŐĸŃĽŜŅĬĺĬ
ŏĔňŗĵĺĔńĭĽŇŗĚĶŀĭĨńĺȮ&ŏĝƞĬȮĕƟŀĴŌĸıŊŘĬģŅĬŐĸŃĕƟŀĴŌĸĕŀĚėĶŀĭėĶńĺȮĔŅĶ
ĞŊŘŀĕŀĚȮĳŌĴŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶěƟŅĚĚŅĬ'ȮĽŊŗŀĽŅĶŏĶŊŗŀĚĪňŗĚƞŅĵŐĸŃŏĮƦĬ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵ
ĔŇĨȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŠŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

őĪĶĪńĻĬƢȮĺŇħňőŀȮĺŇĪĵŋŐĸŃŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
   Practice of English listening and speaking at 
the levels of sentence and discourse for daily Life 
communication through various media such as 
television, VDO, radio and so on 

ĔŇěĺńĨĶĪňŗĨƟŀĚĴňĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸőħĵĨĶĚŐĸŃœĴƞĵŋƞĚĵŅĔŏĔňŗĵĺĔńĭĽŇŗĚ
ĪňŗėŋƟĬŏėĵľĶŊŀĪŜŅŏĮƦĬĮĶŃěŜŅȮŒĝƟĳŅļŅŐĸŃőėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬ
ĔŅĶıŌħőĨƟĨŀĭŒĬĽĩŅĬĔŅĶĦƢĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮőħĵŒĝƟĳŅļŅȮ
ĬŘŜŅŏĽňĵĚȮĔŇĶŇĵŅĪƞŅĪŅĚĪňŗŏľĴŅŃĽĴĨŅĴĴŅĶĵŅĪĪŅĚĽńĚėĴȮŐĸŃĶŌƟĩŉĚ
ĺńĥĬīĶĶĴĕŀĚŏěƟŅĕŀĚĳŅļŅȮőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶĪŅĚĳŅļŅȮėŊŀȮıŌħȮ
ĲƤĚȮŀƞŅĬȮȮŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮ
ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 

Explain and summarize essential topics, 
listen to conversation and short passages for main ideas, 
use sentences and idioms regarding surroundings (such as 
basic information, family information, shopping, local 
geography, employment), practice communication English 
using dialogues appropriate to everyday situations, making 
use of communicative activities, Speaking and practice in 
different situation including using language ,intonation of 
words with proper manner, understand English as used in 
daily life and cultural backgrounds of English speaking 
countries, emphasis on speaking, listening, reading, and 
writing, practice communication skills, inquiry, search for 
information, and practice in communication through 
several different situations 

 
 
 
   



 

ŠŠš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Ť şşşŠŠşŤ  ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ               
š(š-ş-ţ) 
  ȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   ȮȮȮȮȮȮ 
    Reading and Writing English for Daily Life 
            Communication  
  ȮȮĔŅĶŀƞŅĬľĬńĚĽŊŀıŇĴıƢȮĔŅĶŀƞŅĬőęļĦŅȮŐįƞĬıńĭ
őęļĦŅȮĔŅĶŀƞŅĬĮĶŃĔŅĻȮĔŅĶŀƞŅĬĜĸŅĔįĸŇĨĳńĦĤƢĨƞŅĚŕȮĪńĔļŃ
ĔŅĶŏĕňĵĬĽĶŋĮėĺŅĴȮĔŅĶĵƞŀėĺŅĴȮĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴȮĔŅĶŏĕňĵĬ
ěħľĴŅĵĽƞĺĬĨńĺȮĔŅĶĽŊŗŀĽŅĶĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
    Skills for reading newspapers, 
advertisements, announcements, brochures, and 
product labels; skills for note-taking, summarizing, 
completing forms, personal correspondence, and 
electronic communication 

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ť şşşŠŠşť ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ ȮȮȮ      ȮȮȮ
š(š-ş-ţ) 

    English for Cultural Communication 
ȮȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĮĶŃŏħŖĬĪŅĚĺńĥĬīĶĶĴȮĳŌĴŇ

ĮĶŃŏĪĻȮȮĳŌĴŇŀŅĔŅĻȮėƞŅĬŇĵĴĪŅĚĽńĚėĴȮėĺŅĴŏĝŊŗŀȮŀŅľŅĶȮŏĪĻĔŅĸ
ĽŜŅėńĠĪŅĚĮĶŃŏıĦňŐĸŃĺńĥĬīĶĶĴŐĸŃĚŅĬĮĶŃŏıĦň 

    English for communication regarding cultural 
issues, geography, climates, social value, beliefs, food, 
festivals and traditions, and ceremonies 

 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŠŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Ŧ şşşŠŠşŦ  ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı ȮȮȮȮȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 

     English for Communication in the ȮȮ 
ȮȮȮȮȮWorkplace 
     ĳŅļŅŀńĚĔķļŒĬĔŅĶĪŜŅĚŅĬȮĔŅĶĨƟŀĬĶńĭȮĔŅĶĬńħ

ľĴŅĵȮĔŅĶőĪĶĻńıĪƢȮĔŅĶŒľƟŐĸŃĕŀĕƟŀĴŌĸȮĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴ
ĮĶŃŏĳĪĨƞŅĚŕȮȮĔŅĶŏĕňĵĬěħľĴŅĵĽĴńėĶĚŅĬȮĔŅĶŏĕňĵĬĮĶŃĺńĨŇ
ĽƞĺĬĨńĺȮĔŅĶŀƞŅĬĮĶŃĔŅĻĶńĭĽĴńėĶĚŅĬȮŐįĬĳŌĴŇȮĨŅĶŅĚĮĶŃŏĳĪ
ĨƞŅĚŕȮ 

     English in the workplace, welcoming, 
making appointment, telephoning, giving and asking 
information; form filling, application letter, resume, job 
advertisement, charts and labels 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŧ şşşšŠşŠ ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨŐĸŃĽńĚėĴȮȮȮȮȮ       
š(š-ş-ţ) 
     Buddhism for Living and Social Development 
     őėĶĚĽĶƟŅĚıĶŃıŋĪīĻŅĽĬŅľĸńĔīĶĶĴȮĺńĬĽŜŅėńĠŐĸŃ
ıŇīňĔĶĶĴĪŅĚıĶŃıŋĪīĻŅĽĬŅȮĔŅĶıńĥĬŅěŇĨŐĸŃĮƤĠĠŅȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢľĸńĔıŋĪīīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
     The structure of Buddhism; Dhamma; 
Buddhist Sabbath days and ritual of Buddhism; mind 
and wisdom development; Dhamma application for 
daily life 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŠţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Ũ şşşšŠşš ȮıķĨŇĔĶĶĴĴĬŋļĵƢĔńĭĔŅĶıńĥĬŅĨĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 
      Human Behavior and Self Development 
 ȮȮȮȮȮĮƤěěńĵŐľƞĚıķĨŇĔĶĶĴĴĬŋļĵƢȮȮĔŅĶĶŌƟěńĔŐĸŃıńĥĬŅ
ĨĬŏŀĚȮȮĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĪňŗħňĔńĭįŌƟŀŊŗĬĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨŀĵƞŅĚĴňėĺŅĴĽŋĕ 
     The factors affecting human behaviors, selfů
perception for self-development, positive relationships 
building with others and planning for a happy life 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Šş şşşšŠşŢȮȮĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨ ȮȮȮȮȮȮ                  
š(š-ş-ţ) 
       Music and Life Appreciation 
     ȮȮėĺŅĴľĴŅĵĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňȮĮĶŃŏĳĪĕŀĚ
ħĬĨĶňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĭĪĭŅĪĕŀĚħĬĨĶňŒĬĽńĚėĴȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚħĬĨĶňĔńĭĝňĺŇĨȮĔŅĶŏĽĶŇĴĽĶƟŅĚĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢ
ħĬĨĶň 
      The meaning of music aesthetics; types of 
music in daily life; musical role in social context; music 
and life relationship; music skills and experiences 
improvement 

şşşŤŠşŦ-ťšȮȮĽŋĬĪĶňĵŃȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
 ȮȮȮȮȮȮȮȮȮȮAesthetics 

ĕńĭĶƟŀĚŏıĸĚĨŅĴěńĚľĺŃȮĪŜŅĬŀĚȮŐĸŃŏĬŊŘŀľŅĕŀĚ
ŏıĸĚœĪĵĽŅĔĸŐĨƞĸŃĮĶŃŏĳĪŐĸŃŏıĸĚĶŜŅĺĚĴŅĨĶģŅĬȮŏĸƞĬŏėĶŊŗŀĚ
ħĬĨĶňĮĶŃĔŀĭěńĚľĺŃȮŀŀĔŐĭĭĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮěńħĔŇěĔĶĶĴ
ĬńĬĪĬŅĔŅĶȮĮĢŇĭńĨŇĔŅĶĶŜŅĺĚŒĬŏıĸĚĴŅĨĶģŅĬȮŀŀĔŐĭĭĔŅĶŐĽħĚȮ
ěńħĔŅĶŐĽħĚȮĺŇŏėĶŅŃľƢľĸńĔĪŅĚĽŋĬĪĶňĵĻŅĽĨĶƢŒĬĚŅĬĪńĻĬĻŇĸĮƝȮ
ľĸńĔĔŅĶĪŅĚĪńĻĬīŅĨŋȮľĸńĔĔŅĶěńħŀĚėƢĮĶŃĔŀĭĻŇĸĮƝȮľĸńĔĔŅĶ
ŀŀĔŐĭĭĮƚŅĵĬŇŏĪĻȮŀŀĔŐĭĭĜŅĔȮŏĺĪňȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃŐĲƚĴįĸĚŅĬȮ
ěńħĪŜŅįĸĚŅĬĪŅĚĻŇĸĮŃȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃĺŇıŅĔļƢįĸĚŅĬĻŇĸĮŃ 

Sing in rhythm, melody, and lyrics of 
modern Thai songs and Thai standard dance songs, play 
musical instruments, design and organize recreation 
activities, dance in Thai standard dance, design and 

Š,ȮĶĺĴȮŢȮĶŅĵĺŇĝŅ 
ŏĕƟŅħƟĺĵĔńĬȮ œħƟŐĔƞ 
şşşšŠşŢ 
ĽŋĬĪĶňĵĳŅıĕŀĚ
ħĬĨĶňĔńĭĝňĺŇĨȮ
şşşšŠşŤȮ
ĽŋĬĪĶňĵĳŅıĔŅĶ
ŐĽħĚ ŐĸŃ 
şşşšŠşţ ĻŇĸĮŃ
ŐĸŃĔŅĶŀŀĔŐĭĭ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵ
ĔŇĨȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 

ŠŠ şşşšŠşţ  ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 
       Arts and Design 
     ȮȮėĺŅĴŏĮƦĬĴŅȮėĺŅĴľĴŅĵŐĸŃŏľĨŋįĸŒĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭĕŀĚĻŇĸĮƕĬŐĸŃĬńĔ



 

ŠŠŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ŀŀĔŐĭĭȮľĸńĔĔŅĶĪŅĚĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭȮĔŅĶĶńĭĶŌƟĪŅĚĔŅĶ
ĴŀĚŏľŖĬȮĶĽĬŇĵĴȮėĺŅĴĚŅĴȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶĺŇŏėĶŅŃľƢȮ
ĺŇěŅĶĦƢŐĸŃĔŅĶıŇěŅĶĦŅĩŉĚėŋĦėƞŅįĸĚŅĬĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ
ĽŜŅľĶńĭĬŜŅĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
      Background, meaning and reasons for 
artworks creation; the design of the artists and 
designers; principle of arts and design; visual 
perception; taste, beauty and creativity; analysis, 
criticism and consideration on arts and design value in 
daily life 

organize performances, analyze principles of aesthetics in 
visual arts, principles of visual elements, principles of art 
composition, and principles of bulletin boards, design 
settings and stages, learning materials and portfolios, 
create art works, present and criticize the art works 
 

Šš şşşšŠşŤȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚ   ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮArt Performance Appreciation 
 ȮȮȮȮėĺŅĴľĴŅĵĕŀĚĽŋĬĪĶňĵĻŅĽĨĶƢĔŅĶŐĽħĚȮĔŅĶŐĽħĚ
ŐĸŃĔŅĶĸŃŏĸƞĬĪƟŀĚĩŇŗĬȮėƞŅĬŇĵĴŐĸŃĺŇĩňĝňĺŇĨĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶŐĽħĚȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶŐĽħĚĪňŗĽŀħėĸƟŀĚĔńĭėƞŅĬŇĵĴŐĸŃĺŇĩň
ĝňĺŇĨŒĬĪƟŀĚĩŇŗĬ 
 ȮȮȮȮThe meaning of aesthetics performances; 
the folk plays; values and lifestyles applied to art 
performances; activity based on local values and ways 
of life 
 
 
 
 



 

ŠŠť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ŠŢ şşşŢŠşŠȮĶŃĭĭĽńĚėĴœĪĵȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮThai Society System 
 ȮȮȮȮĽĳŅıĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶ
ĮĔėĶŀĚȮŐĸŃĽŇŗĚŐĺħĸƟŀĴœĪĵȮȮŒĬŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮĮƤĠľŅŒĬ
ĽńĚėĴœĪĵŐĸŃŐĬĺĪŅĚŐĔƟœĕȮĪŇĻĪŅĚĔŅĶıńĥĬŅĽńĚėĴœĪĵŐĸŃĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮĔŅĶıńĥĬŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮŏĻĶļģĔŇěıŀŏıňĵĚȮ
ĳŌĴŇĮƤĠĠŅœĪĵŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĮĶŃĝŅ
ĽńĚėĴŐĸŃīĶĶĴŅĳŇĭŅĸȮŐĬĺőĬƟĴĔŅĶıńĥĬŅĽńĚėĴœĪĵŒĬŀĬŅėĨ 
 ȮȮȮȮThai social and cultural, economic, political 
and environmental conditions from past up to present; 
social problems and solutions in Thai society; directions 
of Thai society development and sustainable 
bctcjmnkclr9ȮrfcȮbctcjmnkclrȮmdȮrfcȮIgleŲqȮglgrg_rgtcq*Ȯ
sufficiency economy, Thai wisdom and local wisdom; 
civic education, civil society and good governance; 
trends for Thai society development in the future 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Šţ şşşŢŠşšȮȮĶŃĭĭĽńĚėĴőĸĔ    ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮȮGlobal Society System 

ȮȮȮȮȮĺŇĺńĥĬŅĔŅĶĪŅĚĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶ
ĮĔėĶŀĚĕŀĚĽńĚėĴőĸĔŒĬŀħňĨĩŉĚĮƤěěŋĭńĬȮĪķļġňŐĸŃĔĶŃŐĽĪňŗĴň
ŀŇĪīŇıĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮȮŏĻĶļģĔŇěȮȮĔŅĶŏĴŊŀĚĔŅĶ
ĮĔėĶŀĚȮȮĽŇĪīŇĴĬŋļĵĝĬȮĽńĬĨŇĻŉĔļŅȮĮĶŃĝŅėĴŀŅŏĞňĵĬȮĔġľĴŅĵ
ŐĸŃŀĚėƢĔŅĶĶŃľĺƞŅĚĮĶŃŏĪĻĪňŗĽŜŅėńĠȮŏľĨŋĔŅĶĦƢőĸĔĮƤěěŋĭńĬȮ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŠŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚŒĬ
ĽńĚėĴőĸĔ 

ȮȮȮȮSocial, economic and political evolution of 
global society from past up to present; theories and 
streams that influence social, economic and political 
changes; human rights; peace education; ASEAN 
Community; laws and important relevant international 
organizations; current world events; trends for social, 
economic and political development in global society 

ŠŤ şşşŢŠşŢȮīŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      
š(š-ş-ţ) 
     Business and Daily Life 
     ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮ
ĸńĔļĦŃĕŀĚīŋĶĔŇěȮľĬƟŅĪňŗĕŀĚīŋĶĔŇěȮĔŅĶįĸŇĨȮĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶĴĬŋļĵƢȮĔŅĶĨĸŅħȮĔŅĶĭńĠĝňĔŅĶŏĚŇĬȮĽĳŅıŐĺħĸƟŀĴĪňŗĴň
ŀŇĪīŇıĸĨƞŀīŋĶĔŇěĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶŒĝƟĝňĺŇĨĮĶŃěŜŅĺńĬȮĬőĵĭŅĵ
ĕŀĚĶńģĭŅĸȮĔġľĴŅĵĳŅļňŀŅĔĶȮŐĸŃĔŅĶĬŜŅľĸńĔĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
     Fundamental business; business model; 
business attributes; business role; production; 
administrative human resources management; 
marketing; financial accounting, context influencing on 
business and daily life; government policies; taxation 
law; and applying philosophy of sufficiency economy to 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŠŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

daily life 

Šť şşşŢŠşţȮœĪŏĸĵĻŉĔļŅ    ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮȮLoei Study 
ȮȮȮȮȮĭĶŇĭĪěńĚľĺńħŏĸĵȮĮĶŃĺńĨŇĻŅĽĨĶƢȮŐĸŃĺńĥĬīĶĶĴœĪŏĸĵȮ

ėĺŅĴŏĝŊŗŀıŇīňĔĶĶĴȮĮĶŃŏıĦňȮĺŇĩňĝňĺŇĨȮĔŅĶĸŃŏĸƞĬȮĳŅļŅȮĻŇĸĮĔĶĶĴȮ
ŐĸŃĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬ 

   Context of Loei province; history and culture, 
belief, ritual, custom, ways of life, amusement, Loei 
dialect, arts, and folk wisdom 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŦ şşşŢŠşŤȮĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬ  ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮThailand and ASEAN Community 
ȮȮȮȮėĺŅĴŏĮƦĬĴŅĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬȮĕƟŀĴŌĸıŊŘĬģŅĬ

ĮĶŃŏĪĻĽĴŅĝŇĔȮĸńĔļĦŃĳŌĴŇĻŅĽĨĶƢȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶ
ĮĔėĶŀĚȮĽńĚėĴĺńĥĬīĶĶĴĕŀĚĮĶŃŏĪĻĽĴŅĝŇĔȮĔġĭńĨĶŀŅŏĞňĵĬȮ
ĮĶŃĝŅėĴĔŅĶŏĴŊŀĚŐĸŃėĺŅĴĴńŗĬėĚŀŅŏĞňĵĬȮĮĶŃĝŅėĴŏĻĶļģĔŇě
ŀŅŏĞňĵĬȮĮĶŃĝŅėĴĽńĚėĴŐĸŃĺńĥĬīĶĶĴŀŅŏĞňĵĬȮėĺŅĴĽńĴıńĬīƢ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĔĸŋƞĴĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬȮĮĶŃőĵĝĬƢĪňŗœĪĵ
œħƟĶńĭěŅĔĔŅĶŏĕƟŅŏĮƦĬĽĴŅĝŇĔŀŅŏĞňĵĬ 

    Background of ASEAN community; 
fundamental information of  geographical; economic, 
political, social and cultural aspects of all country 
members; ASEAN charter; ASEAN political-security 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŠŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

community, ASEAN economic community, ASEAN socio- 
cultural community; the relationships of internal and 
external groups of ASEAN country members and 
benefits of Thailand that gain from being ASEAN 
member 

Šŧ şşşŢŠşťȮȮŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮȮEconomy in Daily Life 
 ȮȮȮȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔŇěĔĶĶĴĪŅĚ
ŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭŏĻĶļģĔŇěĨĸŅħŐĸŃĔĸœĔĶŅėŅȮ
ĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĶŅĵœħƟěńĚľĺńħȮĭĪĭŅĪĳŅėĶńģŐĸŃŏŀĔĝĬȮŒĬ
ĶŃĭĭŏĻĶļģĔŇěȮŏĚŇĬŐĸŃĽĩŅĭńĬĔŅĶŏĚŇĬȮĔŅĶėĸńĚȮĔŅĶĺŇŏėĶŅŃľƢ
ŏĻĶļģĔŇěĮƤěěŋĭńĬ 

     Fundamental of economics; economy in 
daily life; economic system; market and price; national 
income; gross provincial product; government and 
private sector in economic system; money and financial 
institution; Fiscal Policy; analysis of economy 

 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŨ şşşţŠşŠȮȮĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒě                            
š(š-ş-ţ) 

     Thinking and Decision Making 
 ȮȮȮȮȮľĸńĔĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶėŇħĕŀĚĴĬŋļĵƢȮĪńĔļŃ
ĔĶŃĭĺĬĔŅĶėŇħŐĭĭĨƞŅĚŕȮľĸńĔĔŅĶȮŒĝƟŏľĨŋįĸȮĔŅĶŏĔŖĭĶĺĭĶĺĴ
ĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Ššş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ĨńħĽŇĬŒěȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěȮ
ĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬĽŜŅľĶńĭĔŅĶĨńħĽŇĬŒěŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    Principles and human thinking process; 
process of thinking skills; logical principles; data 
collection; data analysis through software application 
for decision making; application of the principle of 
decision-making analysis linear programming for 
problem solving in daily life 

šş şşşţŠşš  ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ   ȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 
  Computer Technology 
  ĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮėĺŅĴĽŜŅėńĠŐĸŃįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃŀňŏĴĸȮŏėĶŊŀĕƞŅĵĽńĚėĴ
ŀŀĬœĸĬƢȮĔġľĴŅĵȮěĶŇĵīĶĶĴŐĸŃėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟ
ėŀĴıŇĺŏĨŀĶƢ 
  Computer systems; importance and impact 
of computer and information technology in daily life; 
computer networking system; the Internet and e-mail; 
social network; laws, ethics and securities of computer 
network 
 
 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠšŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šŠ şşşţŠşŢ ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı  ȮȮȮȮȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 

     Exercise for Health 
ȮȮȮȮȮėĺŅĴĶŌƟħƟŅĬĔŅĶŏėĸŊŗŀĬœľĺĶƞŅĚĔŅĵȮĶŌĮŐĭĭȮĔŇěĔĶĶĴȮ

ĕŀĚĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıĪňŗĶƞĺĴĽĴńĵȮŏľĴŅŃĽĴĔńĭŏıĻȮĺńĵȮ
ŐĸŃĽĴĶĶĩĳŅıĪŅĚĔŅĵĕŀĚŐĨƞĸŃĭŋėėĸȮȮŐĸŃĔŅĶĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĺŇĩňĝňĺŇĨ 

    Knowledge of physical movement; patterns 
and activities of contemporary healthy exercise 
according to gender, age and individual physical fitness; 
suitable application to ways of life 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šš şşşţŠşţ ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ ȮȮȮȮȮȮ   ȮȮȮ
š(š-ş-ţ) 
     Science and Technology for Quality of Life 
 ȮȮȮȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶıńĥĬŅ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨŒĬĔŅĶħŜŅĶĚŀĵŌƞŀĵƞŅĚŏĮƦĬĽŋĕȮ
įĸĔĶŃĪĭĕŀĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňĨƞŀĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨĴĬŋļĵƢ 

    Scientific process; science and technology 
development; applying scientific knowledge to quality 
of life for happy living; effects of advanced science and 
technology on human life 

 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Ššš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šŢ şşşţŠşŤ ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅı   ȮȮȮȮȮȮ      
š(š-ş-ţ) 

    Science for Health 
    ĮƤěěńĵĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨĕŀĚĴĬŋļĵƢȮ

ėĺŅĴĽŜŅėńĠĕŀĚŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮĮĶŇĴŅĦıĸńĚĚŅĬŐĸŃ
ĽŅĶŀŅľŅĶĪňŗėĺĶœħƟĶńĭĮĶŃěŜŅĺńĬȮĔŅĶĮĶŃŏĴŇĬĳŅĺŃőĳĝĬŅĔŅĶȮ
ľĸńĔĔŅĶěńħŀŅľŅĶĽĴħŋĸĨŅĴīĚőĳĝĬŅĔŅĶȮľĸńĔĔŅĶŏĸŊŀĔŐĸŃ
ĭĶŇőĳėįĸŇĨĳńĦĤƢŀŅľŅĶĮĸŀħĳńĵĨĸŀħěĬĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėȮ
ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶŏĔŇħőĶėŐĸŃĔŅĶĮƚŀĚĔńĬőĶėȮĔŅĶĽƞĚŏĽĶŇĴ
ĽŋĕŀĬŅĴńĵĪŅĚŏıĻȮŀŋĭńĨŇŏľĨŋŐĸŃĔŅĶĮģĴıĵŅĭŅĸȮĔŅĶĽƞĚŏĽĶŇĴ
ĽŋĕĳŅıěŇĨȮŐĸŃľĸńĔĔŅĶŒĝƟĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    Essential  factors  for  human living; 
significance of food and nutrition; daily required energy 
and nutrients; nutritional assessment; principle of 
balanced food  according to nutrition flag; principle of 
safety food selection and consumer protection; general 
knowledge of diseases and disease prevention; sexual 
health promotion; accident and first aid;  mental health 
promotion and  principle of daily medicine use 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šţ şşşţŠşťȮĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴ   ȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮLife and Environment 
 ȮȮȮȮĔŅĶĔŜŅŏĬŇħőĸĔȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢȮ
ėĺŅĴĽńĴıńĬīƢŏĝŇĚĶŃĭĭĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļ
ĽŇŗĚŐĺħĸƟŀĴĨƞŀėŋĦĳŅıĝňĺŇĨŐĸŃįĸĔĶŃĪĭĨƞŀėŋĦĳŅıĝňĺŇĨȮĺŇĩňĝňĺŇĨ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠšŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĪƟŀĚĩŇŗĬȮĽŇŗĚŐĺħĸƟŀĴĔńĭĔŅĶ
ĪƞŀĚŏĪňŗĵĺȮĔġľĴŅĵŐĸŃĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮ
ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ 

ȮȮȮȮThe origin of the Earth; origin of life; human 
evolution; systematic relation between organisms and 
environment ; environmental pollution and its impact 
on quality of life; ways and local natural resources use; 
environment and tourism; law and environmental 
conflict management ; sustainable natural resources 
and environmental management 

šŤ şşşţŠşŦȮȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮȮHousehold Appliances Maintenance 
Techniques 
 ȮȮȮȮȮľĸńĔĔŅĶĪŜŅĚŅĬȮĔŅĶŒĝƟĚŅĬȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅ
ŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĳŅĵŒĬĭƟŅĬȮŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭ
ĚŅĬœĲĲƚŅȮĚŅĬėĶŋĳńĦĤƢȮŏėľŃĳńĦĤƢȮŐĸŃĵŅĬıŅľĬŃȮĔŅĶĨĶŃľĬńĔ
ĩŉĚėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
     Principle of operation; household kits 
maintenance techniques; tools and electronic tools 
use; durable goods, hardware and vehicles; security and 
energy conservation awareness 
 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Ššţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šť şşşţŠşŧȮȮĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 
 ȮȮȮȮȮRaising Crops and Animals in Daily Life 
 ȮȮȮȮȮľĸńĔĔŅĶĮĸŌĔıŊĝŏĭŊŘŀĚĨƟĬȮȮĔŅĶĮĸŌĔœĴƟħŀĔœĴƟ
ĮĶŃħńĭŏıŊŗŀĨĔŐĨƞĚĽĩŅĬĪňŗȮĔŅĶĮĸŌĔįńĔĮĸŀħĽŅĶıŇļıŊĝŏėĶŊŗŀĚŏĪĻ
ŐĸŃĽĴŋĬœıĶŏıŊŗŀĔŅĶĭĶŇőĳėŒĬėĶńĺŏĶŊŀĬȮĔŅĶĮĸŌĔœĴƟįĸŐĸŃœĴƟĵŊĬ
ĨƟĬȮȮľĸńĔĔŅĶȮȮŏĸňŘĵĚĽńĨĺƢŏĭŊŘŀĚĨƟĬȮĔŅĶŏĸňŘĵĚĽńĨĺƢŏĻĶļģĔŇěȮĔŅĶŏĸňŘĵĚ
ŐĸŃĔŅĶħŌŐĸĽńĨĺƢŏĸňŘĵĚȮľĸńĔĔŅĶŏĔļĨĶĨŅĴĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚ 
      Principle of plant production; floriculture 
and ornamental plants for decoration; chemical-free 
vegetables; spices and medicinal plants for household 
consumption; fruit trees and perennial plant 
productions; principle of animal productions; economic 
animal productions; productions and carefulness for 
domestic animals; principle of sufficiency economy in 
animal productions; application of philosophy of 
sufficiency economy to agriculture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŦ  şşşŤŠşš-ťšȮȮıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ  Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                      Potency Citizenship 

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶĮĢŇĭńĨŇȮěńħĪŜŅőėĶĚĔŅĶȮŐĸŃ
ĮĢŇĭńĨŇĨĬĪňŗŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶıĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĵŀĴĶńĭ

ĶŅĵĺŇĝŅŒľĴƞ 



 

ŠšŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ėĺŅĴŐĨĔĨƞŅĚĕŀĚĭŋėėĸȮėĺŅĴŏĽĴŀĳŅėŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴȮŏėŅĶı
ĽŇĪīŇȮŏĽĶňĳŅıŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴœĪĵŐĸŃĮĶŃĝŅėĴőĸĔŀĵƞŅĚ
ĽńĬĨŇĨŅĴľĸńĔĕńĬĨŇīĶĶĴȮĔŅĶĽĶƟŅĚŐĸŃĮĢŇĭńĨŇĨŅĴȮĔġȮĔĨŇĔŅĕŀĚĽńĚėĴ
ŐĸŃĔġľĴŅĵŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶŌĮŐĭĭĔŅĶĮĔėĶŀĚȮŀŋħĴĔŅĶĦƢȮ
ŐĸŃĺŇĩňĝňĺŇĨĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕȮľĬƟŅĪňŗ
ĕŀĚĨĬŏŀĚŒĬģŅĬŃĕŀĚıĸŏĴŊŀĚœĪĵŒĬĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵȮĴňėĺŅĴ
ŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮŐĸŃŏėŅĶıĽŇĪīŇįŌƟŀŊŗĬŀĵƞŅĚĴňŏľĨŋįĸȮĴňěŇĨĽŜŅĬŉĔȮ
ĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮĴňěŇĨŀŅĽŅŐĸŃěŇĨŐĸŃěŇĨĽŅīŅĶĦŃ 

Analyze, design practice, create projects, 
and behave that express for human dignity, accept 
individual differences in equality, respecting for freedom 
and peaceful in Thai society and international community 
in accordance with the principles of tolerance, create and 
comply with social rules and basic laws related to 
democratic way of life with the King as Head of State, have 
qrpmleȮagrgxclqfgnȮ_lbȮpcqncarȮmrfcpȮncmnjcŲqȮpgefr*Ȯf_tcȮ_Ȯ
volunteer spirit and public mind 

šŧ  şşşŤŠşţ-ťšȮȮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ ȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                   Health Promotion and Care 

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮĽĶŋĮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕ
ĳŅĺŃȮėĺŅĴĽŜŅėńĠĕŀĚĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶȮŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃ
ŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶĽĶƟŅĚŏĽĶŇĴ
ŐĸŃħŌŐĸĽŋĕĳŅĺŃĪŅĚĔŅĵȮěŇĨȮĽńĚėĴŐĸŃĮƤĠĠŅȮĔŅĶŀŀĔŐĭĭĔňĿŅ
ŐĸŃĬńĬĪĬŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıĶƟŀĴŒĬĽĶƟŅĚŏĽĶŇĴŐĸŃ

ĶŅĵĺŇĝŅŒľĴƞ 



 

Ššť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ħŌŐĸĽŋĕĳŅĺŃŒĬħƟŅĬĪňŗĽŜŅėńĠȮ 
Search for information, analyze, summarize 

health promotion and care, the importance of sports and 
recreation, and public policy of health promotion, create 
and arrange the health promotion and physical, mind, 
society and wisdom care, create sports and recreation for 
learning management, readiness of health promotion and 
care of main issueȮ  

šŨ  şşşŤŠşŤ-ťšȮȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı 
Ţ&š-š-Ť' 
                       0/st Century Skills for Living and 
Occupations 

ȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħȮĪķļĢňŏĔňŗĵĺĔńĭĪńĔļŃȮ3C 
őħĵĭŌĶĦŅĔŅĶĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅĪńĔļŃĪňŗĽŜŅėńĠĨƞŀĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀĵƞŅĚĴňėŋĦĳŅıŒĬĻĨĺĶĶļĪňŗȮšŠ  
Search, analyze, concepts, and theories related to 3C skill 
by integrating application for important skills development 
for life and careers in 0/st century effectively 

ĶŅĵĺŇĝŅŒľĴƞ 

Ţş  şşşŤŠşŧ-ťšȮȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                     The King Wisdom for Local Development 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪĶĚĚŅĬȮľĸńĔĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚȮŐĸŃŐĬĺėŇħĔŅĶıńĥĬŅŐĭĭĵńŗĚĵŊĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮĻŉĔļŅ
ŐĬĺėŇħȮŐĸŃľĸńĔĔŅĶĕŀĚőėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮ
ĺŇŏėĶŅŃľƢĵŋĪīĻŅĽĨĶƢĜĸŅħĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĨŅĴĻŅĽĨĶƢ

ĶŅĵĺŇĝŅŒľĴƞ 



 

ŠšŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ıĶŃĶŅĝŅĽŌƞĔŅĶıńĥĬŅŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮŐĸŃĶƞĺĴĴŊŀĔńĬĪŜŅĚŅĬőħĵ
ĭŌĶĦŅĔŅĶŐĭĭŀĚėƢĶĺĴĔńĭĪňĴĳŅėňŏėĶŊŀĕƞŅĵ 
  Apply the royal working guideline, self-
sufficient concept, and sustainable development in their 
daily lives, study concepts and principles of the royal 
projects, as well as analyze the intelligent learning 
approach for pilot community development based on the 
king wisdom and the integrated participation with related 
sectors 

ŢŠ  şşşŤŠşŨ-ťšȮȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                       Logical thinking    
 ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĽħĚĺŇīňĔŅĶėŜŅĬĺĦĨŅĴĸŜŅħńĭ
ĕńŘĬĔŅĶħŜŅŏĬŇĬĔŅĶĨńĺŏĸĕȮĽńħĽƞĺĬȮĶƟŀĵĸŃȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŒľƟ
ŏľĨŋįĸȮĔŅĶŒľƟŏĚŊŗŀĬœĕŏĝŇĚĳŅļŅȮŏĝŇĚĽńĠĸńĔļĦƢȮŐĸŃŐĭĭĶŌĮȮŒĬĔŅĶ
ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĺŇŏėĶŅŃľƢŐĬĺ
ĪŅĚĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĸŊŀĔŒĝƟŐĬĺĪŅĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĺŇŏėĶŅŃľƢ
ŐĸŃŀīŇĭŅĵĕƟŀĴŌĸĕƞŅĺĽŅĶŒĬőĸĔĮƤěěŋĭńĬȮŐĸŃĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬ
ĕŀĚĕƟŀĴŌĸœħƟ 
  Analyze, design and present how to 
calculate in order of steps of operations, numbers, 
proportions, percentages, problems solving, reasoning, 
giving conditions in term of language and symbolic and 
pattern of explaining the phenomena that occur in 
everyday life. Analysis of problems solving, choosing 

ĶŅĵĺŇĝŅŒľĴƞ 



 

Ššŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťş 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

appropriate approaches, analyze and explain information 
in today's global and making decisions based on data 

Ţš  şşşŤŠŠş-ťšȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ  Ȯ 
Ţ&š-š-Ť' 
            English for Professional Purposes 
     ȮȮȮȮȮȮȮıŌħėŋĵŏĝŇĚŏĪėĬŇėŒĬŏĶŊŗŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮ
őĨƟĨŀĭŀĵƞŅĚėĸƞŀĚŐėĸƞĺŐĸŃŏĮƦĬīĶĶĴĝŅĨŇőĨƟĨŀĭĔńĭįŌƟıŌħĪňŗŏĮƦĬ
ŏěƟŅĕŀĚĳŅļŅœħƟőħĵœĴƞĴňėĺŅĴŏėĶƞĚŏėĶňĵħȮĽĶƟŅĚĩƟŀĵėŜŅĪňŗĝńħŏěĬŐĸŃĴň
ėĺŅĴĸŃŏŀňĵħŒĬľńĺĕƟŀĪňŗľĸŅĔľĸŅĵȮőħĵĴňėĺŅĴŏĕƟŅŒěěŋħĮĶŃĽĚėƢĕŀĚ
ĮĶŃŏħŖĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬĪńŘĚĶŌĮīĶĶĴŐĸŃĬŅĴīĶĶĴȮŀīŇĭŅĵĴŋĴĴŀĚ
ŏĔňŗĵĺĔńĭĮƤĠľŅŏĜıŅŃĪňŗĴňėĺŅĴœħƟŏĮĶňĵĭŐĸŃŏĽňĵŏĮĶňĵĭȮİƗĔĮĢŇĭńĨŇ
ĪńĔļŃĳŅļŅŀńĚĔķļįƞŅĬĔŇěĔĶĶĴėƞŅĵĳŅļŅŀńĚĔķļ 

 Practice speaking in natural and realistic 
setting with native speaker in the English saturated 
atmosphere, practice with text representing spoken 
language in abstract and concrete, describe perspective on 
problem about advantage and disadvantage, practice using 
English for communication through English Camp 

ĶŅĵĺŇĝŅŒľĴƞ 

 
 
 
 
 
 



 

ŠšŨ 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅĝňıėĶŌ 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Š ŠşŠŠŠşŢȮĮĶńĝĠŅĔŅĶĻŉĔļŅȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮ
š(Š-š-Ţ) 

    Educational Philosophy 
ȮȮȮȮĮĶńĝĠŅȮŐĬĺėŇħȮŐĸŃĪķļġňĪŅĚĔŅĶĻŉĔļŅȮĻŅĽĬŅȮ

ŏĻĶļģĔŇěȮĽńĚėĴȮĺńĥĬīĶĶĴȮıŋĪīĮĶńĝĠŅĔŅĶĻŉĔļŅȮĮĶńĝĠŅ
ĔŅĶĻŉĔļŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħŐĸŃĔĸĺŇīň
ĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŐĸŃĬŜŅĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅĽĩŅĬĻŉĔļŅ 

    Philosophies, concepts and theories of 
education, religion, economy, society and culture; 
Buddhist philosophy of Education; educational 
philosophy as initiated by H.M. the King; studying, 
analyzing concepts and strategies for educational 
management to strengthen sustainable development 
applicable to school development 

 ĶĺĴŏĕƟŅĔńĭĶŅĵĺŇĝŅȮ
ŠşťŢťşŢȮȮ
ľĸńĔĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅ 
ŐĸŃĺŇĝŅȮŠşťţťşťȮȮ
ĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮ 

š ŠşŠšŠşš ĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴ             ȮȮȮ
š(Š-š-Ţ) 

    Inclusive Education 
ȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴȮ

ĮĶŃŏĳĪŐĸŃĸńĔļĦŃŀŅĔŅĶĕŀĚŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶıŇŏĻļȮĔŅĶ
ĮĶńĭŏĮĸňŗĵĬŏıŊŗŀĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴȮŏĪėĬŇėĺŇīňĔŅĶĽŀĬȮ
ĔŅĶĮĶńĭıķĨŇĔĶĶĴȮĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŒĬ
ľƟŀĚŏĶňĵĬĶĺĴȮĽŊŗŀȮȮĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĭĶŇĔŅĶĽĬńĭĽĬŋĬ 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŢş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

    Basic knowledge on inclusive education; 
types and characteristics of children with special needs; 
adjustment and changes for management of inclusive 
education; teaching techniques, behavior adjustment; 
study and analysis of  the problems arising in inclusive 
classroom;  media , facilities  and support services 

Ţ ŠşŠţŠşŤ ėĺŅĴŏĮƦĬėĶŌȮȮȮȮȮ   ȮȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ(š-š-Ť) 
    Self ů Actualization for Teachers 
                ȮĽĳŅıĚŅĬėĶŌȮėŋĦĸńĔļĦŃȮŐĸŃĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌȮ
ĔŅĶĮĸŌĔİƤĚěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮľĸńĔīĶĶĴŅĳŇĭŅĸȮŐĸŃėĺŅĴ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĕŀĚĺŇĝŅĝňıėĶŌȮĔŅĶĮĢŇĭńĨŇĨĬ
ŏĮƦĬŐĭĭŀĵƞŅĚȮĪňŗħňȮȮĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽňĵĽĸŃŒľƟĽńĚėĴȮ
ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĶŌŐĸŃĺŇĝŅĝňıėĶŌȮĔŅĶěńħĔŅĶėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĺŇĝŅĝňıėĶŌȮĔŅĶŏĮƦĬįŌƟĶŀĭĶŌƟŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŐĸŃĔĸĵŋĪīƢ
ĔŅĶĽŀĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬėŇħȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮ
œħƟȮȮĽŅĴŅĶĩŐĽĺĚľŅŐĸŃŏĸŊŀĔŒĝƟĕƟŀĴŌĸĕƞŅĺĽŅĶȮėĺŅĴĶŌƟŏıŊŗŀŒľƟĪńĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚėĶŌĔńĭįŌƟŏĶňĵĬĪňŗ
ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĻńĔĵĳŅıįŌƟŏĶňĵĬȮĔŅĶĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦ
ĕŀĚĺŇĝŅĝňıĪňŗėŋĶŋĽĳŅĔŜŅľĬħȮĔŅĶĽĶƟŅĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃıńĥĬŅ
ĺŇĝŅĝňıėĶŌŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
                 Rc_afcpqŲȮ umpigle*Ȯ rc_afcpqŲȮ rp_grqȮ _lbȮ
professional standards for teachers; fostering the spirit 
of a teacher;  good governance and integrity; virtue and 
ethics of the teaching profession; behaving as role 

ŠşŠŠšşŠ-ťšȮȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ  
                    Ethics and Spirituality for Teachers    ȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃıķĨŇȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıȮ
ĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮȮŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮħŜŅĶĚĨĬŒľƟŏĮƦĬĪňŗ
ŏėŅĶıĻĶńĪīŅĕŀĚįŌƟŏĶňĵĬŐĸŃĽĴŅĝŇĔŒĬĝŋĴĝĬȮőħĵĔŅĶĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėƞŅĬŇĵĴĕŀĚėĶŌȮěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴĽŜŅľĶńĭėĶŌȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮ
ĔġľĴŅĵĽŜŅľĶńĭėĶŌȮĽĳŅıĔŅĶĦƢĔŅĶıńĥĬŅĺŇĝŅĝňıėĶŌȮȮőħĵŒĝƟĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĮĶŃĽĭĔŅĶĦƢȮĔĶĦňĻŉĔļŅȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟĔŅĶ
ĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮ
ĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave morally, intend to develop 
learners as a spiritual teacher, be a role model with virtues 
and ethics, and a good citizen, be admired by students 
and society analyzing, synthesizing, integrating knowledge 
about teacher values, morality, virtues, ethics of teachers, 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĝŊŗŀ
ĺŇĝŅȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŢŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

models, public consciousness and selfless sacrifice for 
social benefits; laws related to teachers and the 
teaching profession; knowledge management on 
teaching profession;  being well-versed in the field of 
studies and teaching strategies that can help students 
think, analyze, criticize and create new things; seeking 
and choose up-to-date information and knowledge;  
teacher-student interactions and promote the potential 
of learners; behaving on the codes of the profession 
issued by the teachers council; ongoing professional 
development for teachers 

spiritual teacher, law for teachers, condition of teacher 
professional development using experiences and case 
studies, practice using reflection to apply for self-
development to become a good teacher, know broadly, 
be up-to-date, and keep up with changes 
 

ţ ŠşšššşŠ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮ       
Ţ(š-š-Ť)  

ȮȮȮȮCurriculum Development 
    ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶȮĔŅĶıńĥĬŅ

ľĸńĔĽŌĨĶȮĮĶńĝĠŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŒĬĔŅĶěńħĪŜŅľĸńĔĽŌĨĶȮ
ĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶŐĸŃĽŅĴŅĶĩěńħĪŜŅľĸńĔĽŌĨĶœħƟȮĔŅĶĬŜŅľĸńĔĽŌĨĶ
œĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ
ŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

    Definitions and significance of curriculum, 
curriculum development, philosophy, principles, 
concepts and theories of curriculum construction in 
various designs, curriculum analysis, ability to create 

ŠşšŠšşŠ-ťšȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
           Curriculum Development 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŐĸŃľĸńĔĽŌĨĶĶŅĵĺŇĝŅ
ĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĽĩŅĬĻŉĔļŅŐĸŃ
ĝŋĴĝĬȮĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ıŊŘĬģŅĬŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĺŇĺńĥĬŅĔŅĶĕŀĚľĸńĔĽŌĨĶȮĪķļġňŐĸŃĶŌĮŐĭĭ
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮıŊŘĬģŅĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĪŅĚĮĶńĝĠŅĔŅĶĻŉĔļŅȮ
ěŇĨĺŇĪĵŅȮĽńĚėĴȮĺńĥĬīĶĶĴȮŏĪėőĬőĸĵňȮŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚȮľĸńĔĽŌĨĶ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅľĸńĔĽŌĨĶ
œĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĮƤĠľŅŐĸŃŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮȮ
ŏıŊŗŀŒľƟŏĮƦĬįŌƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Develop a school-based curriculumȮand 
subjects curriculum in nature of major related to school 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ ŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 



 

ŠŢš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

curriculum, implementation and evaluation curriculum, 
practice in curriculum evaluation and apply to 
curriculum development 

and community context, implement and evaluate 
curriculum through application of curriculum basic 
knowledge, curriculum evolution, curriculum theories and 
development model, backgrounds of curriculum 
developmentȮin educational philosophy, psychology, 
social, culture, technology and other factors; basic 
education curriculum, school-based curriculum 
development, curriculum implementation, curriculum 
evaluation, problems and trends in curriculum 
development; and to be a person who know broadly, be 
up-to-date, and keep up with changes 

Ť ŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬȮȮ              
Ţ(š-š-Ť)                  
                Management of Learning and Classroom 
Management 

    ĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟįŌƟŏĶňĵĬ
ĶŌƟěńĔėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦėŇħĽĶƟŅĚĽĶĶėƢŐĸŃŐĔƟĮƤĠľŅȮľĸńĔĔŅĶ
ŐĸŃŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮȮĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮ
ĔŅĶıńĥĬŅĻŌĬĵƢĔŅĶŏĶňĵĬŒĬĽĩŅĬĻŉĔļŅŐĸŃĔŅĶĭŌĶĦŅĔŅĶȮȮĔŅĶ
ŏĶňĵĬĶŌƟŐĭĭŏĶňĵĬĶĺĴȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟŏĔŇħįĸěĶŇĚȮ
İƗĔĮĢŇĭńĨŇĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĔŇħ
ĔŅĶŏĶňĵĬĶŌƟȮ 

    Theories and models of learning 

ŠşšššşŠ-ťšȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
                        Instructional Science 

ȮȮȮȮȮȮȮȮȮȮȮȮĺŅĚŐįĬŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĽŅĕŅ
ĺŇĝŅŏŀĔĪňŗĽŅĴŅĶĩıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮ
ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟȮŏŀŅŒěŒĽƞȮŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞ
ĸŃĭŋėėĸȮěńħĔŇěĔĶĶĴŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴň
ėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĨĶŃľĬńĔĩŉĚĽŋĕĳŅĺŃĕŀĚįŌƟŏĶňĵĬȮĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟȮŏĬŊŘŀľŅĺŇĝŅȮľĸńĔĽŌĨĶȮĻŅĽĨĶƢĔŅĶĽŀĬȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĭŌĶ
ĦŅĔŅĶŏĬŊŘŀľŅŐĸŃĳŅļŅȮĔŅĶĭŌĶĦŅĔŅĶĽŊŗŀŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŒĬĝŋĴĝĬ
ĪƟŀĚĩŇŗĬȮȮĽŊŗŀŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĻŉĔļŅŏĶňĵĬĶĺĴȮĔŅĶĝňŘŐĬŃįŌƟŏĶňĵĬȮȮ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĝŊŗŀ
ĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŢŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

k_l_eckclrȮdmpȮqrsbclrŲqȮapgrga_jȮ_lbȮapc_rgtcȮrfgligle9Ȯ
principle, concept and practice in writing lesson plans; 
learning and learning environment management; 
classroom management, learning center development 
in school and integrating of inclusive education; practice 
in effective learning management, and in classroom 
management for constructing learning environment 
qcptgleȮjc_plcpqŲȮ_afgctckclrȮjc_plgle 

 
 

ĔŅĶĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĔŅĶĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅȮŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬĨŅĴ
ĻńĔĵĳŅı 

Instructional plan and management in 
nature of major to develop learners to be an intellectual 
and innovator, enhancing student learning, attending and 
accepting individual differences among students, creating 
activities and learning atmosphere for promoting students 
f_nnglcqqȮglȮjc_plgle9Ȯ_u_pclcqqȮglȮjc_plcpqŲȮwell-being,  
integrating knowledge, content, curriculum, teaching 
science and digital technology in instruction by using 
learning theories, instructional innovation for skills 
development in the 0/st century, integrated instruction, 
integrated instruction on sufficiency economy philosophy, 
content and language integrated learning, integrated 
instruction on media and learning resources in local 
community,  digital technology media, inclusive education, 
coaching, classroom management, designing and lesson 
plan writing, micro-teaching, practicum in real situation; to 
be a responsible and committed person in developing 
learners fulfill their potential. 

 
 
 



 

ŠŢţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ť ŠşšţšşŤ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇ              
š(Š-š-Ţ) 
 ȮȮȮȮŏĻĶļģĔŇěıŀŏıňĵĚ ȮȮȮȮ 
     Learning Management Follow Sufficiency 
Economy Philosophy    ȮȮȮȮȮȮ 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃ 
 ȮȮȮȮĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĮĶńĝĠŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĬŜŅ
ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮőėĶĚĔŅĶŀńĬ
ŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮŏĔļĨĶĪķļġňŒľĴƞȮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶȮŐĬĺėŇħŏĻĶļģĔŇěıŀŏıňĵĚȮŏĔļĨĶĪķļġňŒľĴƞȮ
ľĸńĔĔŅĶĪĶĚĚŅĬĔńĭĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ 

  Philosophy, principle and concept of 
sufficiency economy; application of sufficiency economy 
in livelihood; royal initiative projects; the new theory; 
learning management design by integrating sufficiency 
camlmkw*ȮrfcȮlcuȮrfcmpw*Ȯ_lbȮigleŲqȮumpigleȮnpglagnjcqȮ
to learning areas; practice in simulation learning 
management and real situation 

 
 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶȮ 



 

ŠŢŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Ŧ ŠşŢŢŢşŠȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 

ȮȮȮȮEducation Innovation and Information 
Technology 

ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮĔŅĶŀŀĔŐĭĭĽŊŗŀȮĬĺńĨĔĶĶĴ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶĽŊŗŀĽŅĶȮĔŅĶŀŀĔŐĭĭȮįĸŇĨȮĮĶŃĵŋĔĨƢŒĝƟȮĮĶŃŏĴŇĬĽŊŗŀĬĺńĨĔĶĶĴ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĨĸŀħěĬĽŅĴŅĶĩŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

    Principles, concepts, theories, and designs of 
educational innovation and information technology, 
information technology for communication; design, 
manufacture, application, and assessment of innovative 
media and information technology for learning, the 
ability to use information technology to communicate 
properly 

ŠşŢŠšşŠ-ťšȮȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮ 
                       Innovation and Information Technology 
for Educational Communication and LearningȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      ȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŀŀĔŐĭĭĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴň
ĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴ
ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬ
ıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩŏĸŊŀĔŐĸŃĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃœĴƞĸŃŏĴŇħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃŒĝƟ
ĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴň
ėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Apply digital technologies for learning 
management design in accordance with individual major to 
bctcjmnȮjc_plcpqŲȮglrcjjcars_jȮ_lbȮrmȮ`cȮgllmt_rmpqȮ`_qcbȮ
on contexts, learner individual differences, and learners 
with special needs by analyzing principals, concepts, and 
theories being relevant to innovation and information 
technology for educational communication and learning, 
laws, and ethics in utilizing digital technologies in order to 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀ
ĺŇĝŅȮȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŢť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

be able to select and apply innovation and information 
technology for educational communication and learning 
effectively, not pirate intellectual properties, and use 
reflection to apply for self-development to become a 
good teacher, know broadly, be up-to-date, and keep up 
with changes 

ŧ ŠşţŢţşŠȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮMeasurement and Evaluation of Learning 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺńħŐĸŃ

ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĺńħıķĨŇĔĶĶĴ
ĔŅĶĻŉĔļŅȮĔŅĶľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺńħįĸĔŅĶĻŉĔļŅȮĮĢŇĭńĨŇĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬ 

    Principles, concepts, and practices in 
learning measurement and evaluation; learning 
`cf_tgmpŲqȮkc_qspgleȮ glqrpskclrq9Ȯ t_jgb_rgmlȮ mdȮ rfcȮ
educational measurement; practice of assessing and 
ct_js_rgleȮqrsbclrqŲȮjc_plgle*Ȯ_qqcqqgleȮ_lbȮct_js_rgleȮ
the qrsbclrqŲȮjc_plgleȮ_lbȮgknjckclrgleȮrfcȮpcqsjrqȮmdȮ
the measurement in developing students 

ŠşţššşŠ-ťšȮȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLearning Measurement and Evaluation             
  
      ȮȮȮȮȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĽĳŅıěĶŇĚħƟĺĵ
ĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚĽŅĶŃĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗ
ĮĶŃŏĴŇĬȮĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴň
ėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĽŃĪƟŀĬįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĔŅĶĕŀĚ
įŌƟŏĶňĵĬŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮ
ĪķļġňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶ
ŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮĔŅĶŒľƟĕƟŀĴŌĸ
ĮƚŀĬĔĸńĭĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŐĬĺĪŅĚĔŅĶŒĝƟįĸĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬŒĬĮĶńĭĮĶŋĚıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏıŊŗŀŒľƟ
ĽŅĴŅĶĩĺńħŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚŏľĴŅŃĽĴŐĸŃ
ĽĶƟŅĚĽĶĶėƢȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬ
ĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Measure and evaluate through methods 
which are practical and appropriate to the subject matter, 
context, individual difference of learners, and learners with 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀ
ĺŇĝŅĳŅļŅŀńĚĔķļȮ
ľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



 

ŠŢŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

special needs, reflect the evaluation result for learner 
development and quality development of learning 
management under the concepts and theories of 
measurement and evaluation, authentic assessment, 
measurement and evaluation instrument design, feedback 
giving for learning promotion in learners, guideline of using 
measurement and evaluation result in learner 
development, proper and creative measurement and 
evaluation, and use the reflective practice for self-
development to be a good teacher who is proficient, 
smart, and up to date 

Ũ ŠşţţţşţȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 

ȮȮȮȮResearch for Learning Development 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺŇěńĵȮĔŅĶŒĝƟŐĸŃ

įĸŇĨĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĽŅĴŅĶĩĪŜŅĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮȮĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟ 

ȮȮȮȮPrinciples, concepts, and practices in 
research; use and conduction of research for learning 
development; ability to in implement research findings 
into teaching; ability to conduct research to develop 
teaching and students, ability to present research 
findings for learning development 

ŠşţŢšşš-ťšȮȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch and Development in Innovation 
and LearningȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴ
ŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅ
ĺŇĝŅŏŀĔȮĭĶŇĭĪėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴ
ĨƟŀĚĔŅĶıŇŏĻļȮőħĵĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵĮĶŃĵŋĔĨƢŒĝƟ
ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶ
ĽĶƟŅĚŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶ
ĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬ
ĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀ
ĺŇĝŅȮȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŢŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

œĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮ
ŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Research, solve problems to develop 
jc_plcpq*Ȯ _lbȮ apc_rcȮ gllmt_rgmlȮ rmȮ bctcjmnȮ jc_plcpqŲȮ
learning in accordance with individual major, context of 
learner individual differences, and learners with special 
needs by studying, analyzing problem conditions and 
needs in learner development in classrooms, design 
research by applying principals, concepts, research 
rfcmpgcq*Ȯ pcqc_pafcpqŲȮ crfgaq*Ȯ pcqc_pafȮ glqrpsmentation, 
apply digital technologies for creating innovation in 
research to solve problems and develop learners, relevant 
innovation in community in order to be able to implement 
research results in developing learning management and 
learners, and use reflection to apply for self-development 
to become a good teacher, know broadly, be up-to-date, 
and keep up with changes 

Šş ŠşŤŠŤşŠ ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮ               Ȯ
š(š-ş-ţ) 

    Developmental Psychology   
   ȮěŇĨĺŇĪĵŅıŊŘĬģŅĬŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮ

ŀŇĪīŇıĸĨƞŅĚŕȮĪňŗĴňĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃıńĥĬŅĔŅĶȮĪķļġň
ŏĔňŗĵĺĔńĭěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮıńĥĬŅĔŅĶőħĵĶĺĴĕŀĚĴĬŋļĵƢĪŋĔĝƞĺĚ
ĺńĵȮĔŅĶŒĝƟěŇĨĺŇĪĵŅıńĥĬŅĔŅĶŏıŊŗŀėĺŅĴŏĕƟŅŒěŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚįŌƟŏĶňĵĬŒľƟŏĨŖĴĻńĔĵĳŅı 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŢŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

   Basic psychology and human evolution 
psychology; factors affecting growth  and development; 
theories concerning developmental psychology; 
developmental processes of human  life-span; use of 
developmental psychology for understanding and  
supporting  leaplcpqŲȮnmrclrg_jq 

ŠŠ ŠşŤŢŤşšȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ   ȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 

ȮȮȮȮ Psychology for Teachers 
ȮȮȮȮȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮĪķļġň

ĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĽĳŅıŐĺħĸƟŀĴľƟŀĚŏĶňĵĬŒľƟŏĮƦĬĝŋĴĝĬŐľƞĚĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶŒĝƟěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅŏıŊŗŀėĺŅĴ
ŏĕƟŅŒěȮŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŒľƟŏĨŖĴĻńĔĵĳŅıȮ
ěŇĨĺŇĪĵŅĔŅĶŐĬŃŐĬĺŐĸŃĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĶŃĭĭĔŅĶħŌŐĸ
ĝƞĺĵŏľĸŊŀĬńĔŏĶňĵĬȮŒľƟĽŅĴŅĶĩĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒĬĔŅĶĺŅĚŐįĬ
ĔŅĶĻŉĔļŅȮŀŅĝňıŐĸŃĔŅĶĮĶńĭĨńĺŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮ
ĨĸŀħěĬĽŅĴŅĶĩŒľƟėŜŅŐĬŃĬŜŅĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴňėŋĦĳŅıĝňĺŇĨĪňŗħň
ĕŉŘĬ 

    Learning psychology and educational 
psychology;  learning theories, classroom environmental 
management for  learning  community; use of  learning  
psychology and educational psychology  for 
slbcpqr_lbgleȮȮ_lbȮȮqsnnmprgleȮȮjc_plcpŲqȮnmrclrg_jq*Ȯ
Guidance and counseling psychology; student care and 
support system to be able to help students in 

ŠşŤŠšşŠ-ťŠȮȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ                                   ȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPsychology for Teacher 
                        ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļĢňĪŅĚěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮ
ěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮŐĸŃěŇĨĺŇĪĵŅĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĪńĔļŃĪŅĚĽĴŀĚ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴ
ĝƞĺĚĺńĵȮŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀıńĥĬŅ
įŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıŐĸŃĝƞĺĚĺńĵȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚěŜŅŏĮƦĬıŇŏĻļȮŐĬĺ
ĪŅĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĔńĭįŌƟĮĔėĶŀĚŏĔňŗĵĺĔńĭĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚ
įŌƟŏĶňĵĬȮĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮĔŅĶĽŃĪƟŀĬėŇħȮŏıŊŗŀŒľƟĽŅĴŅĶĩŀŀĔŐĭĭ
ħŌŐĸĝƞĺĵŏľĸŊŀȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸĨŅĴĻńĔĵĳŅıȮĴŋƞĚĴńŗĬ
ıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦȮėĺŅĴŏĮƦĬėĶŌȮĶŅĵĚŅĬįĸĔŅĶıńĥĬŅ
ėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭŐĔƞįŌƟĮĔėĶŀĚŐĸŃ
įŌƟŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶ
ĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮ
ĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Principle, concept, theory, developmental 
psychology, educational psychology, guidance psychology 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

Šţş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

educational planning,  occupational planning and 
adjusting oneself into society also be able to advise  
learner  to  obtain  best life  quality 

and counseling psychology, executive brain function for 
learning, learning and development promotion by age and 
individual difference of learners, learning management for 
learners with special needs, analyze, solve problems, 
apply, design learner behavior management to develop 
learners according to their potential and ages, explore the 
case studies and the reflective practice to design learner 
assistant and development based on individual ability of 
each learner, persist to develop learners with the spirit of 
being a teacher, well-organized leaner development report 
system to give the advice guideline and feedback to 
parents and related people which leads to collaboration 
in learner development, use the reflective practice in self-
development to be a good teacher who is proficient, 
smart, and up to date 

 
Šš ŠşťŢťşŢȮȮľĸńĔĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ Ȯ               ȮȮȮȮȮȮȮȮȮȮȮ
š(š-ş-ţ) 

     Principles of Educational Administration 
ȮȮȮȮȮėĺŅĴľĴŅĵĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮŐĬĺėŇħŐĸŃĪķļġň

ŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĔĶŃĭĺĬĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅȮĶŃĭĭĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĔŅĶěńħĶŃĭĭĳŅĵŒĬ
ľĬƞĺĵĚŅĬĪŅĚĔŅĶĻŉĔļŅĺŇīňĔŅĶŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅ 

    Definitions of Educational administration; 

ŠşťššşŠ-ťšȮȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEducation Administration and Quality 
Assurance in Education           

ĮĶńĝĠŅĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĭĶŇĭĪȮĬőĵĭŅĵȮ
ĵŋĪīĻŅĽĨĶƢȮŏıŊŗŀěńħĪŜŅŐįĬĚŅĬŐĸŃőėĶĚĔŅĶıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃ
ĝŋĴĝĬȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĚŅĬĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅȮħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮ
ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĽĩŅĬĻŉĔļŅȮĔŅĶĮĶŃĔńĬėŋĦĳŅı

Š,ȮĶĺĴȮȮŢȮĶŅĵĺŇĝŅ
ŏĕƟŅħƟĺĵĔńĬȮœħƟŐĔƞ
ŠşŠŠŠşŢȮ
ĮĶńĝĠŅĔŅĶĻŉĔļŅȮ
ŠşťŢťşŢȮȮ
ľĸńĔĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅ 
ŠşťţťşťȮȮĔŅĶ



 

ŠţŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

concepts and theories of educational administration; 
the process of educational administration; educational 
administration system; institutional organization; 
problems solving relate to education administration 

ĔŅĶĻŉĔļŅȮŐĸŃŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀĽĶƟŅĚ
ĳŌĴŇėŋƟĴĔńĬŒľƟįŌƟŏĶňĵĬȮĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭ
ĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶĻŉĔļŅȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀıńĥĬŅĨĬŏŀĚŒľƟĴňĪńĻĬėĨŇĪňŗħňĩŌĔĨƟŀĚĨƞŀ
ĭƟŅĬŏĴŊŀĚȮıŊŘĬģŅĬĝňĺŇĨĪňŗĴńŗĬėĚȮĴňĚŅĬĪŜŅȮĴňŀŅĝňıȮŏĮƦĬıĸŏĴŊŀĚħňȮĶŀĭ
ĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔȮĽńĚėĴĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀėĺŅĴ
ŏĮĸňŗĵĬŐĮĸĚ 

Educational Philosophy, analyze the 
context of the strategic policy for the preparation of plans 
and educational development programs and communities, 
design; implement the quality assurance in education work 
that is consistent with educational institutions. With 
knowledge of educational administration,  information 
system for school administration, quality assurance 
education, and the philosophy of sufficiency economy to 
create immunity for learners, educational management of 
educational institutions at each level and type of 
education by using a variety of learning management 
processes to develop oneself to have a good attitude, 
right base on country, stable life, work, career, good 
citizenship,  understand the  world context wisely, modern 
society and keeping pace with changes 

 
 
 

ĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵ
ĔŇĨȮȮŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 

ŠŢ ŠşťţťşťȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮEducational Quality Assurance     
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶ

ėŋĦĳŅıĔŅĶĻŉĔļŅȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĳŅĵŒĬĽĩŅĬĻŉĔļŅȮĽŅĴŅĶĩěńħĔŅĶėŋĦĳŅıĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ŐĸŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶěńħĔŇěĔĶĶĴĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟœħƟȮȮ 

    Principles, concepts, and regulations 
regarding management of educational quality assurance,  
education quality assurance; internal quality assurance; 
ability to manage quality of learning activities and 
develop learning quality continuously; and ability to 
organize activities for quality assessment of learning 
activities 



 

Šţš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Šţ ŠšŢŢŦşŠ  ĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮ             ȮȮȮ
š(Š-š-Ţ) 

     Thai Language for Teachers 
ȮȮȮȮȮĳŅļŅŐĸŃĺńĥĬīĶĶĴœĪĵŏıŊŗŀĔŅĶŏĮƦĬėĶŌȮĔŅĶŒĝƟ

ĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀ
ėĺŅĴľĴŅĵŀĵƞŅĚĩŌĔĨƟŀĚȮĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĺńĥĬīĶĶĴŏıŊŗŀĔŅĶ
ŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

    Thai language and Thai culture for teacher, 
usage listening, speaking, reading, and writing skills 
meaningfully, usage of Thai language and cultures for 
peaceful life 

ŠššŠšşŠ-ťŠȮȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLanguage for Communication  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚ
ĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵ
ĔŅĶĺŇŏėĶŅŃľƢŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅĽŜŅľĶńĭėĶŌȮľĸńĔĔŅĶȮŏĪėĬŇė
ĺŇīňĔŅĶŒĝƟȮİƗĔĮĢŇĭńĨŇĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮĳŅļŅĪƞŅĪŅĚȮ
ŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬȮ
ŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĳŅļŅ
ĪƞŅĪŅĚȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀıńĥĬŅĨĬŒľƟĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭȮİƗĔĔŅĶŒĝƟĳŅļŅŐĸŃ
ĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚľĸŅĵľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

Use Thai-English language for 
communication in learning management appropriately in 
_aampb_lacȮ ugrfȮ amlrcvrȮ _lbȮ jc_plcpŲs differences, 
learners with special needs, by analyzing concepts, theory, 
speech communication for teachers, principle, and 
techniques of Language Use as well as practice listening, 
speaking, reading, writing, and gestures to transmit 
meanings in instruction and communication, design 
learning management in listening, speaking, reading, 
writing, and gestures to develop learners, seek for general 
information for broader, up-to-date self-development and 
keeping up with the changes, practice the language and 

Š,ȮĶĺĴȮšȮĶŅĵĺŇĝŅ
ŏĕƟŅħƟĺĵĔńĬȮœħƟŐĔƞȮ
ŠšŢŢŦşŠȮȮ
ĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮ
ŐĸŃȮŠšţšŦşŢȮ
ĳŅļŅȮŀńĚĔķļĽŜŅľĶńĭ
ėĶŌȮȮȮȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ĝŊŗŀĺŇĝŅȮȮěŜŅĬĺĬ
ľĬƞĺĵĔŇĨȮŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ŠŤ ŠšţšŦşŢȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌȮȮȮȮȮ               
š(Š-š-Ţ) 

    English Language for Teachers 
ȮȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀıńĥĬŅĺŇĝŅĝňıėĶŌȮĔŅĶŒĝƟĪńĔļŃȮĔŅĶ

ĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļŐĸŃĺńĥĬīĶĶĴȮĮĶŃŏıĦňȮĺŇĩňĝňĺŇĨŐĸŃėĺŅĴŏĝŊŗŀȮŏıŊŗŀ
ĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

    English language for professional 
development; usage of English language for 
communication regarding, listening, speaking, reading, 
and writing skills; usage of English language and culture, 
tradition, way of life, and belief for peaceful life 



 

ŠţŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

culture for peaceful living 
 

Šť ŠşŠŢŠşţȮȮĔŅĶěńħĔŅĶŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮȮLearning Resources and Local Wisdom 
Management Ȯ 

ȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮĕŀĭŏĕĨĕŀĚŐľĸƞĚĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĮĶŃŏĳĪĕŀĚŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪňŗĽŜŅėńĠ
ŒĬĪƟŀĚĩŇŗĬȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ŒĬȮĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŒĬģŅĬŃĪĶńıĵŅĔĶĔŅĶ
ŏĶňĵĬĶŌƟȮĭĪĭŅĪĕŀĚĳŌĴŇĮƤĠĠŅĪňŗĴňĨƞŀĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮ
ěŋħĴŋƞĚľĴŅĵĶŃĭĭŏĬŊŘŀľŅŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĻŉĔļŅȮĔŅĶŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇ
ĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀĔŅĶěńħĔŅĶĻŉĔļŅ 

ȮȮȮȮȮDefinitions, significance, and scope of 
learning resources and local wisdom; types of important 
local resources; Infrastructure for Learning; knowledge 
and skills for transferring knowledge; local wisdom as a 
learning resource; role of wisdom on transferring 
knowledge; the aims of content system and learning 
process for local wisdom liable to apply in education; 
utilizing learning resources and local wisdom in 
education management 

 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Šţţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ŠŦ ŠşšŢšşţȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮȮInstruction for Thinking Process 
Development   
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħ ȮȮȮȮĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĪķļġňŏĔňŗĵĺĔńĭĔŅĶėŇħŐĸŃĔŅĶıńĥĬŅĽĨŇĮƤĠĠŅȮ
ŏĪėĬŇėĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ
ĔĶŃĭĺĬĔŅĶėŇħŐĔƟĮƤĠľŅȮŐĸŃĔĶŃĭĺĬĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħŒĬĔĸŋƞĴĽŅĶŃĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħ
ŐĭĭĨƞŅĚŕ 

ȮȮȮȮȮTheories of thinking and cognitive 
development, activity management techniques to 
develop creative thinking process, problem solving 
process, and critical thinking process;  learning 
management to develop thinking process in learning 
areas, practice in learning management to develop 
various kinds of thinking process 

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠţŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Šŧ ŠşšŢšşťȮĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮLearner Development Activities 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšššşŠȮĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶȮ 

ȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĴŋƞĚľĴŅĵȮŐĸŃĮĶŃőĵĝĬƢĕŀĚ
ĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮĮĶŃŏĳĪĕŀĚĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮľĸńĔĔŅĶ
ĭĶŇľŅĶěńħĔŅĶĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮĸńĔļĦŃŐĸŃŐĬĺĪŅĚĔŅĶěńħ
ĔŇěĔĶĶĴŐĬŃŐĬĺȮĔŇěĔĶĶĴĬńĔŏĶňĵĬȮĔŇěĔĶĶĴĸŌĔŏĽŊŀȮĵŋĺĔŅĝŅħȮįŌƟ
ĭŜŅŏıŖĠĮĶŃőĵĝĬƢȮĔŇěĔĶĶĴŏıŊŗŀĽńĚėĴŐĸŃĽŅīŅĶĦĮĶŃőĵĝĬƢȮĔŅĶ
ĮĶŃŏĴŇĬįĸĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮĔŅĶİƗĔěńħőėĶĚĔŅĶĔŇěĔĶĶĴ
ıńĥĬŅįŌƟŏĶňĵĬ 

ȮȮȮȮDefinitions, purposes, and benefit of learner 
development activities; types of learner development 
activities; principle of administer in learner development 
activities, characteristics and methods of management 
in counseling activities, student activities, boy scout, 
junior red cross, girl guides, social service and territorial 
defiance, activities for social and public interest; learner 
development activities evaluation; practice to manage 
learner development activities projects 

 
 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Šţť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ŠŨ ŠşŢŢŢşšȮĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňȮȮš
&Š-š-Ţ'ȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮĽŅĶĽĬŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInformation Communication Technology 
Instruction 

ȮȮȮȮĻŉĔļŅľĸńĔĔŅĶȮėĺŅĴĽŜŅėńĠȮŐĸŃĭĪĭŅĪĕŀĚĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĬĺėŇħȮ
ĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮĶŌĮŐĭĭ
ĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŇěĔĶĶĴŐĸŃĭĶŇĔŅĶĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟĔŅĶŏĶňĵĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E-learning) ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭ
ŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

   Principles and the role of teaching and 
learning through networking, information technology 
concepts related to teaching and learning through 
networking. The format of the course. Activities and 
Services to support teaching and learning through 
networking.  Practice using electronic learning (E-
learning) in teaching and learning through networking, 
information technology. 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šş ŠşŢŢŢşŢȮȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬȮȮȮȮȮȮȮ                  
š(Š-š-Ţ) 

     Design and Development Instruction Media 
     ėĺŅĴľĴŅĵȮĮĶŃŏĳĪŐĸŃĮĶŃőĵĝĬƢĕŀĚĽŊŗŀĔŅĶĽŀĬȮ

ĔŅĶŏĸŊŀĔŒĝƟĽŊŗŀĔŅĶĽŀĬĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅĺŇĝŅȮĔŅĶĺŇŏėĶŅŃľƢ
ŏĬŊŘŀľŅȮŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬȮĔŅĶľŅĮĶŃĽŇĪīŇĳŅıĕŀĚ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠţŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ĽŊŗŀĔŅĶĽŀĬȮİƗĔĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŐĸŃľŅĮĶŃĽŇĪīŇĳŅıĽŊŗŀĔŅĶĽŀĬ 
      Definition, types, and benefits of teaching 
materials; the appropriate selection of teaching 
materials for the subjects, content analysis, design and 
development of teaching materials; the efficiency 
validation of teaching materials; practice of the creation 
and efficiency validation of teaching materials   

šŠ ŠşŢŢŢşţȮȮĔŅĶĽĶƟŅĚŐĸŃĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮȮMultimedia Construction and Presentation 
for Education 

ȮȮȮȮėĺŅĴľĴŅĵȮľĸńĔĔŅĶȮĪķļġňŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶ
ŒĝƟĽŊŗŀĴńĸĨŇĴňŏħňĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮľĸńĔĔŅĶĽĶƟŅĚĽŊŗŀ
ĴńĸĨŇĴňŏħňĵȮŐĸŃĔŅĶĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮİƗĔ
ĮĢŇĭńĨŇĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŀŀĔŐĭĭȮĽĶƟŅĚȮŐĸŃ
ĬŜŅŏĽĬŀįĸĚŅĬĶŌĮŐĭĭĨƞŅĚȮŕȮ 

    Definitions, principles, theories, and 
significance of multimedia using in teaching 
management; principles of multimedia materials 
creation, and presentation for education; practice of 
using computer programs to design, create, and present 
in various forms 

 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

Šţŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šš ŠşţŢţşšȮĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ'ȮȮ 

ȮȮȮȮProgram Evaluation 
ȮȮȮȮĔĶŀĭėĺŅĴėŇħŒĬĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶŐĸŃĔŅĶ

ĺŅĚŐįĬőėĶĚĔŅĶȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶȮĔŅĶ
ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸĕŀĚőėĶĚĔŅĶ 

ȮȮȮȮȮConceptual framework in project 
evaluation, and project plan; analysis of possibility of 
project; evaluation of efficiency, and effectiveness of 
project 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŢ ŠşţŢţşŢȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇěńĵȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š(Š-š-Ţ)   

     Computer Program for Conducting Research 
     ȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĮĶŃŏĳĪŐĸŃ
ĸńĔļĦŃĽŜŅėńĠĕŀĚőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĔŅĶ
ĺŇěńĵȮŐĬĺėŇħŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵȮĔŅĶ
ĽĶƟŅĚŐĲƚĴĕƟŀĴŌĸŐĸŃĔŅĶŏĸŊŀĔŒĝƟėŜŅĽńŗĚĨƞŅĚŕȮȮŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ŐĸŃŐĮĸįĸĕƟŀĴŌĸ 

      Basic knowledge of using computer, types, 
and important characteristic of computer program; 
computer program for research; basic concept for 
analysis in research data; creation of file data, and the 
selection of using commands in analysis, and 
interpretation data 

 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠţŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šţ ŠşŤŠŤşţȮĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮHuman Relations for Teachers 
ȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭ

ėĶŌȮľĸńĔĔŅĶȮŀĚėƢĮĶŃĔŀĭȮĔĶŃĭĺĬĔŅĶŐĸŃŏĪėĬŇėĔŅĶĽĶƟŅĚ
ĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮĭĪĭŅĪĕŀĚėĶŌŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚĴĬŋļĵ
ĽńĴıńĬīƢŒĬőĶĚŏĶňĵĬŐĸŃĝŋĴĝĬȮ 

ȮȮȮȮDefinitions and significance of human 
relations for teachers, principles, components,  process 
and techniques of building the human relations for 
teacher; the role of teacher in promoting human 
relations in school and community 

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŤ ŠşŤŢŤşŨȮěŇĨĨĮƤĠĠŅĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĝŅĝňıėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮContemplative Education for Student 
Teachers 

ȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮŐĬĺėŇħ
ěŇĨĨĮƤĠĠŅĻŉĔļŅŐĸŃĔŅĶİƗĔİĬĨĬŏŀĚĨŅĴŐĬĺėŇħěŇĨĨĮƤĠĠŅ
ĻŉĔļŅŏıŊŗŀėĺŅĴŏĮƦĬėĶŌĪňŗŐĪƟ 

    Definitions, significance, and background; 
concepts of contemplative education and self-practice 
through contemplative education 

 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŤş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

šť ŠşťŢťşţȮĳŅĺŃįŌƟĬŜŅȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&š-ş-ţ' 

ȮȮȮȮȮLeadership 
ȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚįŌƟĬŜŅŐĸŃĳŅĺŃįŌƟĬŜŅȮ

ŐĭĭĕŀĚįŌƟĬŜŅŐĸŃĳŅĺŃįŌƟĬŜŅȮĭĪĭŅĪľĬƟŅĪňŗĕŀĚįŌƟĬŜŅȮėŋĦĸńĔļĦŃ
ĕŀĚįŌƟĬŜŅĪňŗħňȮȮěŇĨĺŇĪĵŅĕŀĚįŌƟĬŜŅȮĔŅĶŏĽĶŇĴĽĶƟŅĚĳŅĺŃįŌƟĬŜŅȮĔŅĶ
ıńĥĬŅėĺŅĴĽĶƟŅĚĽĶĶėƢĕŀĚįŌƟĬŜŅȮįŌƟĬŜŅĔńĭĔŅĶĨńħĽŇĬŒěȮİƗĔĪńĔļŃĔŅĶ
ŏĮƦĬįŌƟĬŜŅȮŏĪėĬŇėĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪňŗħň 

     Definitions, significance of leaders and 
leadership; model of leaders and leadership;  role and 
duty of leaders; the characteristics of a good leader; 
psychology of leadership;  strengthening leadership; 
developing creative leadership; leader and decision 
making; practice leadership skills; technical strengthen  
good leadership 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŦ ŠşŨšŨşŠȮįŌƟĔŜŅĔńĭĸŌĔŏĽŊŀȮĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮBasic Unit Leader Training Course (B.T.C.)  
ȮȮȮȮĮĶŃĺńĨŇȮėĺŅĴŏĮƦĬĴŅȮľĸńĔĔŅĶȮěŋħĴŋƞĚľĴŅĵŐĸŃ

ĽŅĶŃĽŜŅėńĠĨƞŅĚŕȮĕŀĚĔŇěĔŅĶĸŌĔŏĽŊŀȮĪńĔļŃŐĸŃĔŇěĔĶĶĴĨƞŅĚŕȮĕŀĚ
ĸŌĔŏĽŊŀȮİƗĔŀĭĶĴĺŇĝŅįŌƟĔŜŅĔńĭĸŌĔŏĽŊŀĮĶŃŏĳĪŒħĮĶŃŏĳĪľĬŉŗĚŒĬĕńŘĬ
ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬȮĨŅĴľĸńĔĽŌĨĶĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĸŌĔŏĽŊŀ
ŐľƞĚĝŅĨŇŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĸŌĔŏĽŊŀŒĬőĶĚŏĶňĵĬ 

ȮȮȮȮHistory, principles, aim, and concept of scout 
activities; skills and activities of scouts; train a basic of 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŤŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

scout subject based on National Scout Organization of 
Thailand to apply scout instructional in school 

šŧ ŠşŨŢŨşŠȮĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĽŜŅľĶńĭėĶŌȮ ȮȮȮȮȮȮ       
š(Š-š-Ţ) 

    Learning Recreation for Teachers 
    ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮ

ŏĮƦĬįŌƟĬŜŅĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶĮĶŃŏĳĪĨƞŅĚŕȮĺŇŏėĶŅŃľƢŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŏĬƟĬ
įŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĨŅĴĔĸŋƞĴĽŅĶŃȮěńħőėĶĚĔŅĶĬńĬĪĬŅĔŅĶŒĬ
őĶĚŏĶňĵĬŐĸŃĝŋĴĝĬ 

    Definitions, significance of the recreational 
activities; being leader in varities of recreational 
activities;  analysis and application of various types of 
recreational activities in learning management based on 
child-centre as follow subject area;  recreate project in 
schools and community 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŨ ŠŠţŢŨŠşȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
š&Š-š-Ţ' 

ȮȮȮȮSchool Botanical Garden 
ȮȮȮȮŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮ

ŀĚėƢĮĶŃĔŀĭĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬȮĔŅĶĽĶƟŅĚŐĸŃěńħ
ĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟŏĮƦĬĮƤěěńĵŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶěńħĪŜŅŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶ
ħŜŅŏĬŇĬĚŅĬĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅ

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŤš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ,ȮšŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮ
ı,Ļ,ȮšŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

ĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
     Learning in Royal speech, idea, background 

and the element of school botanical garden; the 
creating and managing basic factor set of school to be a 
learning factor of nature and environment; the 
progressive guidelines; making an operation plan; the 
evaluation and tracking the progress of school botanical 
garden in many aspects and integration to teaching 

Ţş  ŠşşţŢşŢ-ťšȮȮėĶŋĬŇıĬīƢȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Š(ş-š-Š) 
 ȮȮȮȮȮȮȮȮȮȮȮIndividual Development Plan : ID Plan     
 ȮȮȮȮȮȮȮȮȮȮȮěńħĪŜŅėĶŋĬŇıĬīƢȮőħĵĔŅĶĶĺĭĶĺĴȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢ
ĽĴĶĶĩĬŃĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬėĶŌȮįƞŅĬ
ĔĶŃĭĺĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ
ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏĨŇĴŏĨŖĴĽĴĶĶĩĬŃȮĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸ
ŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀ
ĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

Create individual development plan by 
gathering, analyzing and synthesizing capacity of teacher duties 
together with teachers characteristics through the lesson 
learned from teaching experience in educational institution and 
self-learning, attend the activities to fulfill capacity in after 
action review (AAR) individually as well as share and learn 
under the context of profession learning community (PLC) to 
develop oneself to keep up with changes 

ĶŅĵĺŇĝŅŒľĴƞ 



 

ŠŤŢ 
 

 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 

ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌ 
Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ

šŤŤŨ 
ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ

šŤťš 
ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Š ŠşşţŧşŠȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Š&ťş' 

ȮȮȮȮȮȮPracticum in Teaching /ȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĽńĚŏĔĨĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĺŇŏėĶŅŃľƢ

ľĸńĔĽŌĨĶȮŀŀĔŐĭĭȮěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴ
ŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬȮěńħĪŜŅŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĽĶƟŅĚ
ėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮȮěńħĪŜŅŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěŋħĮĶŃĽĚėƢ
ĔŅĶĽŀĬĪňŗľĸŅĔľĸŅĵȮőħĵŏĬƟĬĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗ
ľĸŅĔľĸŅĵȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŏıŊŗŀŏĮĸňŗĵĬŐĮĸĚĨĬŏŀĚĨŅĴĵŋė
ĽĴńĵŐĸŃĺńĥĬīĶĶĴŒľĴƞŕĪňŗŏĔŇħĕŉŘĬȮĽĶƟŅĚȮıńĥĬŅȮŏĸŊŀĔȮŒĝƟ
ĬĺńĨĔĶĶĴĔŅĶĻŉĔļŅŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏıŊŗŀ
ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňı
ĶŃľĺƞŅĚŏĶňĵĬȮ 

      Practicum experiences in teaching: 
observation on management process of learning; 
curriculum analysis; course design; lesson plans based 
on a wide range of activities serving a variety of 
purposes, focusing on students as the center and 
knowledge exchanging for self-development in 
response to any changes arise both socially and 
culturally; creating teaching materials, innovation, and 
educational technology for improving and developing a 

ŠşşŠŧşŠ-ťšȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Š&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮPracticum in Teaching / 
 ȮȮȮȮȮȮȮȮȮȮȮĽĶŋĮėŋĦĸńĔļĦŃĕŀĚĨĬŏŀĚŐĸŃėĶŌĪňŗŐĽħĚŀŀĔĩŉĚ
ėĺŅĴĶńĔŐĸŃĻĶńĪīŅŒĬĺŇĝŅĝňıėĶŌȮĶŃĭŋěĶĶĵŅĭĶĶĦĨƞŀĨĬŏŀĚŐĸŃĨƞŀ
ĺŇĝŅĝňıȮĶŀĭĶŌƟĭĪľĬƟŅĪňŗėĶŌįŌƟĽŀĬŐĸŃėĶŌĮĶŃěŜŅĝńŘĬŒĬĽĩŅĬĻŉĔļŅȮȮ
ŏĕƟŅŒěĭĶŇĭĪĝŋĴĝĬȮȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀ
ŒĝƟŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮ
ĶĺĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬ
ĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮ&Case Study) őħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅȮŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅ
įŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıȮĽĶŋĮŐĬĺĪŅĚŐĸŃĸńĔļĦŃĔŇěĔĶĶĴĔŅĶıńĥĬŅ
ĺŇĝŅĝňıĕŀĚėĶŌĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅȮįƞŅĬĔĶŃĭĺĬĔŅĶĽńĚŏĔĨŐĸŃ
ĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮĩŀħĭĪŏĶňĵĬěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟ
ŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC)  ŏıŊŗŀĬŜŅœĮŒĝƟ
ŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

Conclude self-characteristics and those of 
teacher that reflect love and faith in teaching profession, 
identify self-ethics and profession ethics, acknowledge 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ěŜŅĬĺĬĝńŗĺőĴĚŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 



 

ŠŤţ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

learning management program duties of teacher and homeroom teacher in school, 
understand community context, coordinate with parents 
to collect the data used to provide learner care, 
assistance, and development to the preferred 
characteristics, provide well-organized report of learner 
development in form of case study by applying the 
knowledge of psychology, digital technology, and ability 
based learner development, conclude the guideline and 
activities for teacher profession development both inside 
and outside educational institutions through the process 
of observation and analysis of teacher performance, 
conclude the lesson learned from learning experience in 
educational institution, synthesize the body of knowledge 
and use the learning result in after action review (AAR) as 
well as share and learn under the context of profession 
learning community (PLC) to develop oneself to keep up 
with changes 

š ŠşşţŧşšȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš ȮȮȮȮȮȮȮȮȮȮȮȮ
Š&ťş' 
 ȮȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 0ȮȮ 
ȮȮȮȮȮȮȮȮȮ ȮȮȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚĽŀĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĔŅĶ
ĪħĸŀĚĽŀĬŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮĔŅĶĺŇěńĵŐĔƟĮƤĠľŅįŌƟŏĶňĵĬȮĔŅĶ
ıńĥĬŅėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıȮĔŅĶŀŀĔŐĭĭĪħĽŀĭľĶŊŀŏėĶŊŗŀĚĴŊŀ
ĺńħįĸȮĔŅĶĨĶĺěĕƟŀĽŀĭȮĔŅĶŒľƟėŃŐĬĬŐĸŃĔŅĶĨńħĽŇĬįĸĔŅĶŏĶňĵĬȮ
ĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇŐĸŃĔŅĶŒľƟėŃŐĬĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ

Šşşšŧşš-ťšȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš 
          Š&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 0 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮĮĢŇĭńĨŇĚŅĬįŌƟĝƞĺĵėĶŌĶƞĺĴĔńĭėĶŌıňŗ
ŏĸňŘĵĚőħĵĔŅĶĺŅĚŐįĬŀŀĔŐĭĭŏĬŊŘŀľŅĽŅĶŃŐĸŃĔŇěĔĶĶĴĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨŅĴĔĸŋƞĴĽŅĶŃĔŅĶ
ŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ěŜŅĬĺĬĝńŗĺőĴĚŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 



 

ŠŤŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

įŌƟŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  Actual teaching practice in classroom and 
qgksj_rgmlȮamlrcvrq9Ȯpcqc_pafȮmlȮqmjsrgmlqȮdmpȮjc_plcpqŲȮ
problems; development of professional teaching skills; 
designing testing or measuring instruments; checking, 
qampgle*Ȯ _lbȮ ep_bgleȮ jc_plgleŲqȮ pcqsjr9Ȯ np_argaskȮ
experiences in teaching and grading; measuring & 
evaluating learners 

ĔŅĶĻŉĔļŅȮŀŀĔŐĭĭĬĺńĨĔĶĶĴȮĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭȮĭĶŇľŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴňėŋĦĳŅıŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴň
ėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅȮħŌŐĸȮ
ĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬȮŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĺŇŏėĶŅŃľƢŐĸŃ
ĬŜŅŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıĪňŗŏĪƞŅ
ĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪńŘĚĪŅĚħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌŐĸŃĻŅĽĨĶƢĽŅĕŅ
ĺŇĝŅŏŀĔȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴ
ŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮ
ĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟ
ŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅ
ĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave as a good example with morality 
and conduct according to professional ethics, working as a 
teacher assistant with a mentor by planning content 
design, media and technology, measurement and 
evaluation according to the learning strand in each course, 
integrated knowledge in educational administration, 
innovation design, implementation of educational quality 
assurance in accordance with each level of education, 
manage quality learning and create a learning atmosphere 
for students to enjoy, cooperate with parents to develop 
and help students to have desirable characteristics, 
analyze and present guidelines for self-development to be 
a professional teacher who is able to adjust to keep up 



 

ŠŤť 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

with the change of both professional teaching and core 
major sciences, participate in projects related to promoting 
conservation of culture and local wisdom and bringing 
results from learning in educational institutions to evaluate 
after action review (AAR) reflecting on an individual basis, 
and exchange knowledge in the form of professional 
learning community (PLC) to develop oneself to keep up 
with changes 

Ţ  ŠşşŢŧşŢ-ťšȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ 
          Š&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 1 

ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
ŀŀĔŐĭĭĔŅĶěńħĭĶĶĵŅĔŅĻĝńŘĬŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮ
ĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟ
ĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭ
ĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬ
ěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮ
őėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ
&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĶŅĵĺŇĝŅŒľĴƞ 



 

ŠŤŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

Practice teaching in educational 
institutions, behave as a good example with morality and 
conduct according to professional ethnics, design a class 
atmosphere that encourages students to learn and be 
happy, organize learning activities that encourage students 
to create advanced thinking processes by applying digital 
technology or modern educational innovations, 
collaborate with parents to develop and strive to solve 
students' problems to have the desirable characteristics 
with the process of the correct research methodology, 
clearly reflecting the changes that have occurred to 
students themselves from participating in activities that 
promote professional progress, projects related to 
promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to 
evaluate after action review (AAR) reflecting on an 
individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself 
to keep up with changes 

ţ ŠşşŤŧşŠ  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ                     
ť(Ťţş)       Internship / 

      ĮĢŇĭńĨŇĔŅĶĽŀĬĺŇĝŅŏŀĔȮĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŐĸŃĬŜŅ
įĸœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮĪŜŅĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮȮĔŅĶ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮȮľĶŊŀŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮ
ŐĸŃĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĽĩŅĬĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮ 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ 
 ȮȮȮȮȮȮȮť&Ťţş' 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮInternship /   
 ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 

 



 

ŠŤŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

      Practicum internship experiences in major 
subject: measuring and evaluating,  and apply the result 
for developing learners; conducting research for 
jc_plcpqŲȮ bctcjmnkclr9Ȯ cvaf_legleȮ ilmujcbec*Ȯ mpȮ
sharing knowledge in educational seminars, and 
fulfilling other educational assignments 

ĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗ
ĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚ
ŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃ
ĝŋĴĝĬŒĬĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢ
ħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮȮőėĶĚĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ
ŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) 
ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚ
ĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a good 
example with morality and conduct according to 
professional ethics, make learners are happy and have 
advanced thinking process and leading them to be 
innovators by designing modern educational innovations 
integrated in community context with learning activities in 
and out of the classroom, create a network of cooperation 
with parents and communities to develop, promote 
professional progress and solve students' problems with 
desirable characteristics with the correct research process 
according to the research methodology, clearly reflecting 
the changes that have occurred to themselves from 
participation and participate in projects related to 



 

ŠŤŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to 
evaluate after action review (AAR) reflecting on an 
individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself 
to keep up with changes 

Ť ŠşşŤŧşš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš                   
ť(Ťţş)        Internship 0 

ȮȮȮȮȮȮĮĢŇĭńĨŇĚŅĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽŅĕŅĺŇĝŅŏŀĔȮĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸȮŐĸŃĬŜŅįĸœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸĔŏĮĸňŗĵĬ
ŏĶňĵĬĶŌƟȮľĶŊŀŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮĮĶŃŏĴŇĬȮ
ĮĶńĭĮĶŋĚŐĸŃĻŉĔļŅĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒĬĽĩŅĬĻŉĔļŅȮŐĸŃ
ĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĽĩŅĬĻŉĔļŅ 

      Practicum internship experiences in major 
subject: measuring and evaluating, and apply the result 
for developing learners; exchanging or sharing 
knowledge in educational seminars; evaluating, 
improving, and studying research for developing 
learners in school; and fulfilling other educational 
assignments 

ŠşşţŧşŤ-ťšȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ť&Ťţş' 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮInternship 0   
 ȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
ŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬ
ĔŅĶėŇħĕńŘĬĽŌĚŐĸŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚ
ĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħĔŇěĔĶĶĴ
ĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭ
įŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴň
ėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭ
ĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬ
ěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮȮ
őėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ
&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

 



 

Šťş 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤŤŨ 

ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ
šŤťš 

ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 

good example with morality and conduct according to 
professional ethics, make learners are happy and have 
advanced thinking process and leading them to be 
innovators by designing modern educational innovations 
integrated in community context with learning activities in 
and out of the classroom, create a network of cooperation 
with parents and communities to develop, promote 
professional progress and solve students' problems with 
desirable characteristics with the correct research process 
according to the research methodology, clearly reflecting 
the changes that have occurred to themselves from 
participation and participate in projects related to 
promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to 
evaluate after action review (AAR) reflecting on an 
individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself 
to keep up with changes 

 
 
 
 
 
 



 

ŠťŠ 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅŏŀĔ 

 
Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠŠŠšŦşŠȮ ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

  (English for General Science Teacher) 
 ȮȮȮȮȮȮȮȮȮȮȮȮėŜŅĻńıĪƢıŊŘĬģŅĬȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļŒĬŏŀĔĽŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚŒĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĽĶŋĮĽŅĶŃĽŜŅėńĠěŅĔŏĶŊŗŀĚĪňŗŀƞŅĬȮĬŜŅŏĽĬŀŏĮƦĬ
ĳŅļŅŀńĚĔķļŒĬĝńŘĬŏĶňĵĬ ĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ  

 ĨńħŀŀĔ 

š ŠŠŢŨşŠ ĺŇīňĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢ                          ȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Science Research Methodology)  
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀŀĔŐĭĭ
ĺŅĚŐįĬŐĸŃĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵȮŐĔƟĮƤĠľŅŒĬĪƟŀĚĩŇŗĬŀĵƞŅĚĬƟŀĵȮŠȮőėĶĚĔŅĶȮőħĵ
ŒĝƟĽĩŇĨŇĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚľĶŊŀĔŅĶėƟĬėĺƟŅȮĶĺĴĪńŘĚĺŇīňĔŅĶŏĕňĵĬĶŅĵĚŅĬŀĵƞŅĚĴň
ĶŃĭĭŐĸŃĔŅĶŏįĵŐıĶƞȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠŠŢŧşš-ťšȮȮȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮȮŢ&š-š-Ť'ȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch to Develop Science Learning ProcessȮ     ȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢĔńĭīĶĶĴĝŅĨŇŐĸŃĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėĔŅĶŏĶňĵĬĶŌƟ
ĔńĭĚŅĬĺŇěńĵȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮȮėĺŅĴĶŌƟıŊŘĬģŅĬȮȮĔŅĶĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚĺŇěńĵŏĝŇĚĶŃĭĭȮĽĩŇĨŇĔńĭĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵ
ŏĭŊŘŀĚĨƟĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸŏĝŇĚŏĝŇĚĽĩŇĨŇŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĴňĪńĔļŃ
ĪňŗěŜŅŏĮƦĬŏıŊŗŀĔŅĶŏĮƦĬėĶŌĺŇĪĵŅĻŅĽĨĶƢŒĬĻĨĺĶĶļĪňŗȮšŠ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKnow the science content with nature and learning, 
techniques for learning and research, research science with learning 
process, basic knowledge, scientific research, writing a systematic 
research proposal, statistics and preliminary research planning, data 
analysis, writing research report and dissemination of research results, 
capabel of conducting research and disseminating scientific research 
studies. Have the ability  to analyze and process statistically data for 
decision making. Have the skills necessary to become a science 
teacher in the 21th century 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

 



 

Šťš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţ ŠŠŠŢŨşŢ ȮȮȮȮȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮ                          š(Š-š-Ţ) 

                  (Seminar in Sciences) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮĕŀĭĕƞŅĵŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶĽńĴĴĬŅĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĨĸŀħěĬėƟĬėĺƟŅĺŇĪĵŅĔŅĶ ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮőħĵĔŅĶėƟĬėĺƟŅĨŅĴėĺŅĴĽĬŒěŐĸŃĬŜŅĴŅŀĳŇĮĶŅĵ ĨŅĴĺŇīňĔŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ ıĶƟŀĴĪńŘĚİƗĔŏĕňĵĬőėĶĚĔŅĶŐĸŃŏĕňĵĬĶŅĵĚŅĬĪńŘĚĺŇīňĔŅĶŐĸŃĮĢŇĭńĨŇ 
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠŠţŧşŤ-ťšȮȮȮȮȮȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮ    Ţ&š-š-Ť'              ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSeminar in Sciences and Teaching 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗĬƞŅĽĬŒěĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮěŅĔĺŅĶĽŅĶŐĸŃŏŀĔĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅįĸĔŅĶĻŉĔļŅĴŅĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵĩŉĚĮĶŃŏħŖĬĪňŗĽŜŅėńĠŀĵƞŅĚĴň
ŏľĨŋįĸȮŏĕňĵĬĶŅĵĚŅĬĔŅĶĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅŏĽĬŀ
įĸĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĺŇīňĔŅĶĽńĴĴĬŅįƞŅĬĽŊŗŀĴńĸĨŇĴŇŏħňĵőħĵŒĝƟĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļȮĶƞĺĴŀĳŇĮĶŅĵŐĸŃŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and research in scientific research and 
interesting science teaching in both Thai and English from journals and 
scientific papers. The results of the study were analyzed and discuss 
Important issues logically. Write a scientific seminar and science 
teaching report. Presenting the results of the study and research via a 
multimedia seminar using Thai and English. Participate in discussions 
and exchange learning for scientific communication 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭľĬƞĺĵĔŇĨ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ŏĮĸňŗĵĬŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔ 

ţ ŠŠŠŢŨşţ    őėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
    (Science  Project) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĪńĔļŃ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħŒĬĔŅĶĪŜŅőėĶĚĚŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĮĶŃŏĳĪĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĺŇīňĔŅĶĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶěńħŐĽħĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŠŢŧşŠ-ťšȮȮȮȮȮőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮProjects and Scientific Activities 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟľĸńĔĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħ
ĔŇěĔĶĶĴĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬȮľĸńĔĔŅĶěńħėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŐĽħĚĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶĪńĻĬĻŉĔļŅŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħĬŇĪĶĶĻĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĝŋĴĬŋĴĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĸŃŏĸƞĬ-ĕŀĚŏĸƞĬ
ľĶŊŀĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĬŜŅľĸńĔĔŅĶĽŌƞĔŅĶĮĢŇĭńĨŇŐĸŃĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶěńħ
őėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKnow the principles and importance of science 
project, organizing science activities in school, principle of organizing 
science camps, scientific performances, scientific field trip, scientific 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ŏĮĸňŗĵĬŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔ 



 

ŠťŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
exhibition, using technology in teaching science, scientific gathering 
play/toys or local wisdom. Apply the principles to practice and assess 
to develop science and science project activity   

Ť ŠŠšŠŢşŠ ĲƕĽŇĔĽƢ Š ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                              Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &PhysicsȮŠ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔŅĶĺńħŐĸŃĶŃĭĭľĬƞĺĵȮĮĶŇĴŅĦĽŏĔĸŅĶƢŐĸŃŏĺĔŏĨŀĶƢȮȮȮȮȮȮȮȮ
ĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮŐĶĚŐĸŃĔĢĔŅĶŏėĸŊŗŀĬĪňŗȮȮĽĳŅıĽĴħŋĸȮȮıĸńĚĚŅĬȮőĴ
ŏĴĬĨńĴȮȮĽĴĭńĨŇĕŀĚĕŀĚŐĕŖĚȮȮĽĴĭńĨŇĕŀĚĕŀĚœľĸȮĔŅĶĽńŗĬŐĸŃėĸŊŗĬȮŏĽňĵĚȮ
ĮĶŅĔĢĔŅĶĦƢĪŅĚėĺŅĴĶƟŀĬ  ŐĔƠĽŀŋħĴėĨŇŐĸŃĪķļġňěĸĬƢȮȮľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚȮȮ
ŀŋĦľıĸĻŅĽĨĶƢȮŐĸŃŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬȮȮŐĸŃĬŜŅœĮ
ĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ȮŠŠŠŠŢşŠ-ťšȮȮȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics for Teacher 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĺńħȮŏĺĔŏĨŀĶƢȮěĸĬĻŅĽĨĶƢȮ
ŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬŐĸŃıĸńĚĚŅĬȮőĴŏĴĬĨńĴĶŃĭĭŀĬŋĳŅėȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĽĴĭńĨŇ
ŏĝŇĚĔĸĕŀĚĽĽŅĶȮėĺŅĴőĬƟĴĩƞĺĚȮĔĸĻŅĽĨĶƢĕŀĚœľĸȮėĸŊŗĬĔĸȮŏĽňĵĚȮȮĬŜŅėĺŅĴĶŌƟœĮ
ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        Study and practice to be knowledgeable 
measurement, vector, kinetics, force and motion, work and energy, 
momentum particle system, rigid material, mechanical properties of 
matter, gravitational, fluid mechanics, mechanical wave and sound 
wave. Bring knowledge to explain natural phenomena using empirical 
evidence. Use science laboratories according to international practice. 
Apply the knowledge in physics for managing science learning at the 
basic education level to suit local conditions and contexts 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

ť ŠŠšŠŢşšȮȮȮ ĲƕĽŇĔĽƢȮȮšȮȮ                            ȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
                (Physics š)                                               
ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ :ȮŠŠšŠŢşŠ ĲƕĽŇĔĽƢ Š 
            œĲĲƚŅĽĩŇĨȮȮœĲĲƚŅĔĶŃŐĽȮȮŐĴƞŏľĸŖĔŐĸŃıĸńĚĚŅĬȮȮ
ĽĬŅĴŐĴƞŏľĸŖĔŏĬŊŗŀĚěŅĔĔĶŃŐĽœĲĲƚŅȮȮŐĶĚŐĴƞŏľĸŖĔĪňŗĔĶŃĪŜŅĭĬŀĬŋĳŅėœĲĲƚŅŐĸŃ
ĨńĺĬŜŅȮȮĔŅĶŏľĬňŗĵĺĬŜŅŐĴƞŏľĸŖĔœĲĲƚŅȮȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮŐĽĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġň

ŠŠŠŠŢşš-ťšȮȮȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮš   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics for Teacher 2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĶƟŀĬŐĸŃŏĪŀĶƢĴŀœħĬŅĴŇĔĽƢȮ
ŐĽĚŐĸŃĪńĻĬĻŅĽĨĶƢȮœĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮĲƕĽŇĔĽƢĵŋėŒľĴƞȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮȮőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶ

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ



 

Šťţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĽńĴıńĪīĳŅı  ŀŇŏĸŖĔĨĶŀĬŐĸŃőėĶĚĽĶƟŅĚŀŃĨŀĴȮȮĪķļġňŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮȮėĸŊŗĬ
ŐĸŃŀĬŋĳŅėȮȮĬŇĺŏėĸňĵĽŐĸŃıĸńĚĚŅĬȮȮĔńĴĴńĬĨĳŅıĶńĚĽňȮŐĸŃŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶ
ĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
ȮȮȮȮȮȮȮȮȮȮ           Study and practice to be heat and thermodynamics, 
light and optics, electric and magnetic, modern physics. Bring 
knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply the 
knowledge in physics for managing science learning at the basic 
education level to suit local conditions and contexts 

ĶŅĵĺŇĝŅ 

 

Ŧ ŠŠššŢşšȮȮ ĲƕĽŇĔĽƢĕŀĚėĸŊŗĬ              ȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
  (Physics of Wave) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠšŠŢşšȮĲƕĽŇĔĽƢȮšȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔġŏĔĦĤƢĪŅĚĲƕĽŇĔĽƢĕŀĚėĸŊŗĬŏĔňŗĵĺĔńĭĝĬŇħŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚėĸŊŗĬŒĬĨńĺĔĸŅĚĪňŗŏĮƦĬĕŀĚŐĕŖĚȮȮĕŀĚŏľĸĺȮȮŐĸŃŐĔƠĽȮȮĽĴĔŅĶėĸŊŗĬŐĸŃįĸŏĜĸĵ
ĕŀĚĽĴĔŅĶȮȮıĸńĚĚŅĬŐĸŃőĴŏĴĬĨńĴĕŀĚėĸŊŗĬȮȮĔŅĶĶĺĴĔńĬĕŀĚėĸŊŗĬȮȮ
ĮĶŅĔĢĔŅĶĦƢħŀĮŏĮĸŀĶƢȮȮĔŅĶŐĪĶĔĽŀħŐĸŃĔŅĶŏĸňŘĵĺŏĭĬĕŀĚėĸŊŗĬȮȮőıĸŅœĶĞƢ
ĕŀĚėĸŊŗĬȮȮŀńĬĨĶĔŇĶŇĵŅĕŀĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅĔńĭĽĽŅĶȮȮĮĶŃőĵĝĬƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 
 
 
 

ĨńħŀŀĔ 

ŧ ŠŠšŢŢşŠ   ĔĸĻŅĽĨĶƢ              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
       &Mechanics) 
           ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠšŠŢşŠȮĲƕĽŇĔĽƢȮŠ  
    ȮȮȮȮȮȮȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗŒĬľĬŉŗĚȮĽŀĚȮŐĸŃĽŅĴĴŇĨŇȮ
ĔġĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬȮŐĸŃıĸńĚĚŅĬȮĶŃĭĭŀĬŋĳŅėȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĽĴĔŅĶ
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĸŅĔĶŅĬěƢȮŐĸŃľĸńĔĕŀĚŐŁĴŇĸĨńĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

 ĨńħŀŀĔ 



 

ŠťŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ũ ŠŠŢŠŠşŠȮ ŏėĴňȮŠ                                   ȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

            (Chemistry Š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ őėĶĚĽĶŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚ
īŅĨŋŏĶĲıĶňŏĞĬŏĨĪňıŐĸŃĪĶŅĬĞŇĝńĬĔƠŅĞȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮŏėĴň
ĬŇĺŏėĸňĵĶƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŠŠţşŠ-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌ Š ȮȮȮȮȮȮȮȮȮȮȮ                             Ţ&š-š-Ť'Ȯ 
                     Chemistry for Teacher 1 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽŅĶȮĮĶŇĴŅĦĽŅĶ
ĽńĴıńĬīƢȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮīŅĨŋŐĸŃĨŅĶŅĚīŅĨŋȮŐĔƠĽȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮıńĬīŃŏėĴňȮ
ĽĴħŋĸŏėĴňȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚ
ĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬ
ŏėĴňŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭ
ĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and practice to be knowledgeable properties 
of substances, relativity, atomic structure, element and periodic table, 
gas, solid, liquid, chemical bonding and chemical balance. Bring 
knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply 
knowledge of chemistry for managing science learning at the basic 
education level to suit local conditions and contexts 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

Šş ŠŠŢŠŠşšȮ ŏėĴňȮš                                       ȮȮȮŢ(š-š-Ť) 
                     (Chemistry š) 
 ȮȮȮȮȮȮ ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮȮȮŠŠŢŠŠşŠȮŏėĴňȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮȮĔĶħ-ŏĭĽȮŏėĴň
œĲĲŅȮŏėĴňŀŇĬĪĶňĵŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸŀĴ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚ
ĔńĭŏĬŊŘŀľŅĕƟŅĚĨƟĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮȮȮ 

ŠŠŠŠţşš-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌȮš   ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     Chemistry for Teacher 2 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽŅĶĸŃĸŅĵ ŀŋĦľıĸĻŅĽĨĶƢŏėĴň 
ěĸĬıĸĻŅĽĨĶƢŏėĴňĽĴħŋĸŏėĴň ĽĴħŋĸœŀŀŀĬȮĔĶħ-ŏĭĽȮŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴň
ŀŇĬĪĶňĵƢȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮ
ŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬŏėĴňŏıŊŗŀ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅı
ŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
                          Study and practice to be knowledgeable solution, 
chemical thermodynamics, chemical kinetics, chemical balance, acid-
base, electrical chemistry, nuclear chemistry and organics chemistry. 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

Šťť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Bring knowledge to explain natural phenomena using empirical 
evidence. Use science laboratories according to international practice. 
Apply the knowledge in physics for managing science learning at the 
basic education level to suit local conditions and contexts 

ŠŠ ŠŠŢššşŠ ŏėĴňŀĬŇĬĪĶňĵƢ Š                      ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Inorganic Chemistry Š) 
  ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮȮĽĴĴŅĨĶĕŀĚőĴŏĸĔŋĸȮĽĩŅĬŃıĸńĚĚŅĬŏĝŇĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮ
ĽńĠĸńĔļĦƢŏĪŀĴȮĪķļġňĪňŗŀīŇĭŅĵıńĬīŃĕŀĚĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĬĽŏĮĔőĪĽőėĶĮƖȮĔĸœĔĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŏĝŇĚĞƟŀĬ ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

Šš ŠŠŢšŢşŠ      ŏėĴňŀŇĬĪĶňĵƢȮŠ                                Ţ(š-š-Ť) 
                    (Organic Chemistry Š) 
 ȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮĽŏĨŀĶŇőŀ
ŏėĴňȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĔŅĶŏĨĶňĵĴȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŐŀĸŇŏĲĨŇĔ
œŁőħĶėŅĶƢĭŀĬ ŐĸŃĽŅĶĮĶŃĔŀĭŐŀőĶŏĴĨŇĔœŁőħĶėŅĶƢĭŀĬĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬĝĬŇħĨƞŅĚȮ
ŕȮœħƟŐĔƞȮŀńĸŏėĬȮŀńĸėňĬȮŀńĸœėĬƢȮŀńĸėŇĸŐŁœĸħƢȮŀńĸĔŀŁŀĸƢȮĲƖĬŀĸȮŀňŏĪŀĶƢȮėňőĪĬȮŀńĸ
ħňœŁħƢȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮŏĭĬĞňĬŐĸŃŀĬŋıńĬīƢĕŀĚŏĭĬĞňĬȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 
 
 
 
 
 
 
 

ĨńħŀŀĔ 

ŠŢ ŠŠţŠşşš ĝňĺĺŇĪĵŅ Š  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Biology Š) 
  ĔŜŅŏĬŇħőĸĔȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨŐĸŃĺŇĺńĥĬŅĔŅĶȮȮĽŅĶĮĶŃĔŀĭ
ĪŅĚŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏŀĬœĞĴƢȮŐĸŃŐĴŐĪĭŀĸŇĞŉĴȮŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀ
ıŊĝŐĸŃŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃĬŜŅœĮ
ĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 

ŠŠŠŠšşŠ-ťšȮȮȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮŠ    ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      ȮBiology for Teacher 1 
         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĻŉĔļŅĝňĺĺŇĪĵŅŐĸŃĶŃŏĭňĵĭ
ĺŇīňĺŇĪĵŅĻŅĽĨĶƢȮĽĴĭńĨŇŐĸŃĔŅĶěńħĶŃĭĭĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏėĴňıŊŘĬģŅĬŒĬĽŇŗĚĴňĝňĺŇĨȮ
őėĶĚĽĶƟŅĚľĬƟŅĪňŗĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀ  ȮŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶĽŊĭıńĬīŋƢȮȮıńĬīŋĻŅĽĨĶƢȮĬŜŅ
ėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟ

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ



 

ŠťŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅ

ŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭ
ĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
                      Study and practice to be knowledgeable biological and 
scientific methodology studies, properties and systems of living 
organisms, basic chemistry in living things, functional structure of cells 
and tissues, genetic metabolism. Bring knowledge to explain natural 
phenomena using empirical evidence. Use science laboratories 
according to international practice. Apply the knowledge of biology for 
managing science learning at the basic education level to suit local 
conditions and contexts 

ĶŅĵĺŇĝŅ 

 

Šţ ŠŠţŠşşŢ ȮĝňĺĺŇĪĵŅ š   ȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Biology š) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşš ĝňĺĺŇĪĵŅȮŠ 
 ȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭĔŅĶĪŜŅĚŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮĬŇŏĺĻĺŇĪĵŅȮŐĸŃėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıȮıńĬīŋĻŅĽĨĶƢȮĔŅĶěńħěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 

ŠŠŠŠšşš-ťšȮȮȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮš       Ţ&š-š-Ť' 
                      ȮBiology for Teacher 2 
                           ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŐĬĺėŇħŐĸŃĔĸœĔĕŀĚ
ĺŇĺńĥĬŅĔŅĶȮŀĬŋĔĶĴĺŇīŅĬŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĔŅĶŏĨŇĭőĨŐĸŃĔŅĶŏěĶŇĠȮ
őėĶĚĽĶƟŅĚŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚıŊĝŐĸŃĽńĨĺƢȮıķĨŇĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅȮĬŜŅėĺŅĴĶŌƟœĮ
ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
                          Study and practice to be knowledgeable concepts 
and mechanism of evolution, taxonomy and biodiversity, growth and 
growth, structure and operation of plant and animals, behavior and 
ecology Bring knowledge to explain natural phenomena using empirical 
evidence. Use science laboratories according to international practice. 
Apply the knowledge of biology for managing science learning at the 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

Šťŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
basic education level to suit local conditions and contexts 

ŠŤ ŠŠţŠŠşŠ   ıķĔļĻŅĽĨĶƢ                      ȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  (Botany) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşŢȮĝňĺĺŇĪĵŅȮš 
    ȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚıķĔļĻŅĽĨĶƢȮŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀıŊĝȮĽńĦģŅĬ
ĺŇĪĵŅȮĔŅĵĺŇĳŅėĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝȮĺŇĺńĥĬŅĔŅĶ
ĕŀĚıŊĝȮĔŅĶěńħěŜŅŐĬĔȮĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚıŊĝŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝȮ
ĔŅĶĻŉĔļŅĳŅėĽĬŅĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 

 ĨńħŀŀĔ 

Šť ŠŠţŠšşŠ ĽńĨĺĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  &Zoology)  
 ȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşŢȮĝňĺĺŇĪĵŅȮš 
             ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚĽńĨĺƢȮĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢȮŏĞĸĸƢŐĸŃ
ŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢȮĔŅĶěńħěŜŅŐĬĔĽńĨĺƢȮ
ıķĨŇĔĶĶĴĽńĨĺƢĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬ
ľĸńĚȮěĶĶĦĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 

 ĨńħŀŀĔ 

ŠŦ ŠŠţŠŤşŠ   ěŋĸĝňĺĺŇĪĵŅ            Ţ&š-š-Ť' 
  (Microbiology) 
               ȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢěŋĸŇĬĪĶňĵƢ
ĔŅĶěńħěŜŅŐĬĔȮĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵȮ
ŏĝŊŘŀĶŅȮœĺĶńĽȮĽŅľĶƞŅĵȮŐĸŃőıĶőĨĞńĺȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭħŇĬȮĬŘŜŅȮ
ŀŅľŅĶŐĸŃŀŅĔŅĻȮěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶŐıĪĵƢȮĽŇŗĚŐĺħĸƟŀĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 
 

 ĨńħŀŀĔ 



 

ŠťŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šŧ ŠŠŤŠţşš      ŐėĸėŌĸńĽȮŠ                              ȮȮȮȮȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 

                  (Calculus Š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢ
ĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮȮ        

 ĨńħŀŀĔ 

ŠŨ ŠŠŤšţšş      ŐėĸėŌĸńĽȮš                                        Ţ(Ţ-ş-ť) 
         (Calculus š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠŤŠţşš ȮŐėĸėŌĸńĽȮŠ  
                     ĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮŀĬŋĔĶĴŀĬńĬĨƢȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĸŇĴŇĨŐĸŃ
ėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 

 ĨńħŀŀĔ 

šş ŠŠŦţšşŠȮ ħŅĶŅĻŅĽĨĶƢ                ȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Astronomy) 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĺńĨŇŐĸŃĔŅĶėƟĬıĭĪŅĚħŅĶŅĻŅĽĨĶƢȮȮŏĺĸŅŐĸŃĮĢŇĪŇĬȮȮ
ĨĶňőĔĦĴŇĨŇĪĶĚĔĸĴȮȮħŅĶŅĻŅĽĨĶƢĪĶĚĔĸĴȮȮĶŃĭĭıŇĔńħȮŐįĬĪňŗħŅĺȮȮĔŅĶ
ĽńĚŏĔĨĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢȮĔĸƟŀĚőĪĶĪĶĶĻĬƢȮȮĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅȮĔġĕŀĚŏėĮ
ŏĸŀĶƢȮȮĶŃĭĭĽŋĶŇĵŃȮĮĶŅĔĢĔŅĶĦƢĶŃľĺƞŅĚőĸĔŐĸŃħĺĚěńĬĪĶƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŦšŠşŠ-ťšȮ     ħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ                Ţ&š-š-Ť' 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮAstronomy and Space 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĽńĴıńĬīƢĕŀĚħŅĶŅĻŅĽĨĶƢ
ĔńĭĴĬŋļĵƢŒĬŐĨƞĸŃĵŋėȮȮĪĶĚĔĸĴĪƟŀĚĲƚŅȮȮŏĺĸŅħŅĶŅĻŅĽĨĶƢȮȮĔĸŋƞĴħŅĺŐĸŃĔŅĶ
ĽńĚŏĔĨĔŅĶĦƢĔĸŋƞĴħŅĺȮȮħŅĺķĔļƢȮȮĔŅŐĸŖĔĞňȮħŅĺŏėĶŅŃľƢŐĸŃĺńĨĩŋĕĬŅħŏĸŖĔŒĬĶŃĭĭ
ĽŋĶŇĵŃȮȮĮĢŇĽńĴıńĬīƢĳŅĵŒĬĶŃĭĭĽŋĶŇĵŃȮȮĔĶŃĭĺĬĔŅĶŏĔŇħŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚŏŀĔĳıȮ
ŏĪėőĬőĸĵňŀĺĔŅĻȮĬŜŅėĺŅĴĶŌƟŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇĭĬőĸĔŐĸŃŀĺĔŅĻħƟĺĵ
ľĸńĔĺŇĪĵŅĻŅĽĨĶƢ ĽŅĴŅĶĩĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢ ŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĪńĻĬŌĮĔĶĦƢ
ĪŅĚħŅĶŅĻŅĽĨĶƢŏıŊŗŀĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢĭńĬĪŉĔĕƟŀĴŌĸȮĽńĚŏĔĨĨŅĴ
ĕƟŀŏĪŖěěĶŇĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ ŒĝƟėĺŅĴĶŌƟħƟŅĬħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                             Study and practice to be relationship of 
astronomy to humans in each era, sky sphere, astronomical time, 
constellations and constellation observations, galaxy, planets, sphere 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

ŠŦş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
and small objects in the solar system, interaction within the solar 
system, the birth process and evolution of the universe, space 
technology. Bring knowledge to explain natural phenomena on earth 
and space with science. Able to observe natural phenomena using 
scientific instruments to explain astronomical phenomena. Use 
astronomical tools and visual aids to observe astronomical 
phenomena. Systematicaly record data based on facts. The system 
uses knowledge in astronomy and space for science learning 
management 

šŠ ŠŠŧŢŠşŢ   ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
               ȮȮ(Earth System Science) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭȮ
ėĺŅĴĽńĴıńĬīƢĕŀĚĳŅėıŊŘĬħŇĬȮıŊŘĬĬŘŜŅȮĭĶĶĵŅĔŅĻȮŐĸŃĽŇŗĚĴňĝňĺŇĨȮįĸĔĶŃĪĭěŅĔĔŅĶ
ŏĽňĵĽĴħŋĸŒĬőĸĔĪńŘĚĶŃĭĭȮĕńŘĬĨŀĬȮĔĶŃĭĺĬĔŅĶĻŉĔļŅȮĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚ
ĶŃĭĭȮŧ ĕńŘĬĨŀĬȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠŧšŠşŢ-ťšȮ ȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ      ȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'Ȯ 
               Earth System Science 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŀĚėƢĮĶŃĔŀĭŐĸŃ
ėĺŅĴĽńĴıńĬīƢĕŀĚĶŃĭĭőĸĔȮĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵŒĬőĸĔŐĸŃĭĬįŇĺőĸĔȮ
īĶĦňıŇĭńĨŇĳńĵȮĪĶńıĵŅĔĶīĶĦňȮŐįĬĪňŗĪŅĚīĶĦňȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮĽĴħŋĸ
ıĸńĚĚŅĬĕŀĚőĸĔȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚŀŅĔŅĻĭĬőĸĔȮĔŅĶŏĔŇħŏĴęȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚĬŘŜŅ
ŒĬĴľŅĽĴŋĪĶȮȮȮĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻőĸĔĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚĴňĝňĺŇĨ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶıĵŅĔĶĦƢŀŅĔŅĻ ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇħƟĺĵľĸńĔ
ĺŇĪĵŅĻŅĽĨĶƢĬŜŅėĺŅĴĶŌƟĽŌƞĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                             Study and practice to be elements and 
relationships of the world system, the process of changing within the 
world and on the surface of the earth, disaster, mineral resources, 
geological k_nȮ_lbȮsrgjgx_rgml*ȮC_prfŲqȮclcpewȮ`_j_lac*Ȯ_gpȮagpasj_rgmlȮ
on earth, cloud formation, ocean water circulation. Global climate 
change processes that affect life and the environment. The weather 
forecast. Explain natural phenomena with scientific principles, bringing 
knowledge to science learning management 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

ŠŦŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
šš ŠŠŧŢŢşŠ  ŀŋĨŋĬŇĵĴĺŇĪĵŅ                        Ţ(š-š-Ť) 

  (Meteorology) 
 ȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵĕŀĚĽŅĶĮĶŃĔŀĭĪŅĚŀŋĨŋĬŇĵĴĺŇĪĵŅȮĭĶĶĵŅĔŅĻ
ĕŀĚőĸĔȮĽĴĭńĨŇŐĸŃőėĶĚĽĶƟŅĚĕŀĚĭĶĶĵŅĔŅĻȮŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻȮėĺŅĴĔħ
ŀŅĔŅĻȮėĺŅĴĝŊŘĬȮŏĴęŐĸŃľĴŀĔȮİĬȮĸĴȮŐįĬĪňŗŀŅĔŅĻŐĸŃıĵŅĔĶĦƢŀŅĔŅĻȮ
ĳŌĴŇŀŅĔŅĻĕŀĚœĪĵȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

šŢ ŠŠŧţŠşŠ       īĶĦňĺŇĪĵŅ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
   ȮȮȮȮȮȮȮ(Geology) 
            ėĺŅĴľĴŅĵȮĮĶŃĺńĨŇȮŐĸŃĕŀĭŏĕĨĕŀĚīĶĦňĺŇĪĵŅȮőėĶĚĽĶƟŅĚ
ŐĸŃėŋĦĽĴĭńĨŇĳŅĵŒĬĕŀĚőĸĔȮĽƞĺĬĮĶŃĔŀĭĪńŗĺœĮŐĸŃĪŅĚŏėĴňĕŀĚőĸĔȮėŋĦĽĴĭńĨŇ
ĕŀĚŐĶƞĪŅĚĲƕĽŇĔĽƢŐĸŃĪŅĚŏėĴňĔŅĶŐĵĔľĴŌƞŐĶƞĔŅĶŐıĶƞĔĶŃěŅĵȮŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔŐĶƞȮėŋĦĽĴĭńĨŇŐĸŃĸńĔļĦŃĕŀĚľŇĬĨƞŅĚŕȮĭĬįŇĺőĸĔȮĪĶńıĵŅĔĶīĶĦňȮ
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

šţ  ŠŠŠŢŦşŠ-ťšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅȮȮ   Ţ&š-š-Ť' 
 ȮȮȮȮȮȮȮȮȮȮȮLearning Management Science for Primary Education 
                       ĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅŐĸŃŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢȮȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ħƟŅĬěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠ
ŐĭĭŏĝŇĚĶŋĔŐĸŃĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅȮŒĝƟĔĶŃĭĺĬĔŅĶĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮAnalysis of science curriculum in elementary 
education and science content. Create a learning unit, applying 
knowledge in learning psychology, techniques and methods of 

ŏıŇŗĴŏĮƦĬ
ĺŇĝŅŏŀĔĭńĚėńĭ 

 



 

ŠŦš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
learning, learning media, measurement and evaluation inorder to plan 
and design student-oriented learning activities that are proactive and 
consistent with the nature of science learning. Write a learning 
management plan, create a media and practicing micro-teaching in 
teaching and learning in educational instiutions. Use the classroom 
study process to enhance the capacity of science learning 
management like a professional teacher 

šŤ  ŠŠŠŢŦşš-ťšȮ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅ   Ţ&š-š-Ť'Ȯ 
  Learning Management Science for Secondary School Students 
           ȮȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅȮ
ŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬěŇĨĺŇĪĵŅĔŅĶ
ŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮ
ŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŐĭĭŏĝŇĚĶŋĔŐĸŃ
ĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮ
ŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŒĝƟ
ĔĶŃĭĺĬĔŅĶĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ
ŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
              Analysis of science curriculum for secondary education 
science content, create a learning unit, applying knowledge in learning 
psychology, technique and methods of learning, management learning 
media, measurement and evaluation in order to plan and design 
student-oriented learning activities that are proactive and consistent 
with the nature of science learning. Write a learning management plan, 
create media and practicing micri teaching. Experimental learning 
management in schools. Use the classroom study process to enhance 
the capacity of science learning management like a professional 

ŏıŇŗĴŏĮƦĬ
ĺŇĝŅŏŀĔĭńĚėńĭ 

 



 

ŠŦŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
teacher 
 

šť  ŠŠŠŠŤşŠ-ťšȮȮȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮȮ     Ţ&š-š-Ť'Ȯ 
                      Mathematics for science teaching 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŀĭĶŌƟŐĸŃĮĢŇĭńĨŇĔŅĶėŜŅĬĺĦȮŐĔƟĮƤĠľŅőěĪĵƢŏĔňŗĵĺĔńĭȮĶŃĭĭ
ěŜŅĬĺĬȮėĺŅĴĽńĴıńĬīƢĲƤĚĔƢĝńĬȮŏĴĪĶŇĔĞƢȮŏĶĕŅėĦŇĨĺŇŏėĶŅŃľƢŐĸŃĳŅėĨńħĔĶĺĵȮĸŜŅħńĭ
ŐĸŃŀĬŋĔĶĴȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŏĺĔŏĨŀĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ
ŏĭŊŘŀĚĨƟĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ėĦŇĨĻŅĽĨĶƢŏıŊŗŀŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                           Knowing and performing calculations. Solve 
problems about number system, relationships and functions, metrix, 
analytic geometry and conicsections, sequences nd serial, limits and 
continuity of function, vector and basic vector analysis, derivation of 
one variable functions, preliminary statistics. Apply mathematical 
knowledge to explain scientific phenomena and integrate science 
learning management 

ĺŇĝŅŒľĴƞ 

šŦ  ŠŠŠššşŢ-ťšȮ ȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı  ȮȮȮȮȮȮȮȮ    Ţ&š-š-Ť'Ȯ 
                        Biological science 
         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟŏĬŊŘŀľŅȮėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĶŃĭĭĬŇŏĺĻȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚĴňĝňĺŇĨĨƞŅĚȮŕȮŒĬĶŃĭĭĬŇŏĺĻȮĔŅĶ
ĩƞŅĵĪŀħıĸńĚĚŅĬȮĮƤĠľŅŐĸŃįĸĔĶŃĪĭĪňŗĴňĨƞŀĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ŐĬĺĪŅĚŒĬĔŅĶŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮ
ĔĶŃĭĺĬĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĽŅĶıńĬīŋĔĶĶĴȮ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚıńĬīŋĔĶĶĴĪňŗĴňįĸĨƞŀĽŇŗĚĴňĝňĺŇĨȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ
ĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨȮľĬƞĺĵıŊŘĬģŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮȮĔŅĶĸŜŅŏĸňĵĚĽŅĶįƞŅĬŏĞĸĸƢȮĬŜŅ

ĺŇĝŅŒľĴƞ 



 

ŠŦţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀŒľƟŏĔŇħĔŅĶħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŒĝƟŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢ 
                              Study and practice to know the content 
ecological diversity. The relationship between  living things and various 
organisms in the ecosystem. Energy transfer. Problems and impacts on 
natural resources and the environment. Guidelines for conservation of 
natural resources and solving environmental problem. The process and 
importance of genertic inherilance, genertic material, genertic changes 
affecting living organisms, biodiversity and evolution of life, basic unit 
of life, conveying through cells. Utilizing knowledge to make good 
living and use for science learning management 

šŧ  ŠŠŧšŠşš-ťšȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı       Ţ&š-š-Ť'Ȯ 
                           Physical science 
                                ĻŉĔļŅŐĸŃĮĢŇĭńĨŇŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽĽŅĶȮŀĚėƢĮĶŃĔŀĭ
ĕŀĚĽĽŅĶȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽĴĭńĨŇĕŀĚĽĽŅĶĔńĭőėĶĚĽĶƟŅĚŐĸŃŐĶĚĵŉħŏľĬňŗĵĺ
ĶŃľĺƞŅĚŀĬŋĳŅėȮľĸńĔŐĸŃīĶĶĴĝŅĨŇĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĩŅĬŃĕŀĚĽĽŅĶȮĔŅĶŏĔŇħ
ĽŅĶĸŃĸŅĵȮŐĸŃĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňīĶĶĴĝŅĨŇĕŀĚŐĶĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮįĸĕŀĚŐĶĚ
ĪňŗĔĶŃĪŜŅĨƞŀĺńĨĩŋȮĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮĕŀĚĺńĨĩŋȮėĺŅĴľĴŅĵĕŀĚıĸńĚĚŅĬȮ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĔŅĶĩƞŅĵőŀĬıĸńĚĚŅĬȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽĽŅĶŐĸŃıĸńĚĚŅĬȮ
ıĸńĚĚŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮīĶĶĴĝŅĨŇĕŀĚėĸŊŗĬȮĮĶŅĔĢĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĽňĵĚȮŐĽĚȮ
ŐĸŃėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĬŜŅėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴħŋĸĶŃľĺƞŅĚ
īĶĶĴĝŅĨŇĔńĭĔŅĶħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and practice to know properties of matter, 
composition of matter, the relationship between the properties of 
matter, the structure and bond between particles, principles and 
nature of matter, status changes solution and the chemical reaction of 

ĺŇĝŅŒľĴƞ 



 

ŠŦŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
nature forces in daily life, effect of force on objects, different 
movement characteristics of objects, meaning of energy, change and 
energy transfers, interaction between matter and energy, energy in 
daily life, nature of waves, phenomena related to sound, light and 
electromagnetic waves. Using knowledge to create a balance between 
nature and good living and for managing science learning   

šŨ ŠŠŠţťşŠ  ȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ ȮŠ ȮȮȮȮȮȮȮȮŢ(š-š-Ť)                  
                (Instructional Methodology and Management in  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮGeneral Sciences Š) 
         ȮȮȮȮȮȮȮȮȮ ľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŒĬ
ĶŃħńĭĮĶŃĩĴĻŉĔļŅȮŏŀĔĽŅĶĮĶŃĔŀĭľĸńĔĽŌĨĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶĕŀĚŏħŖĔĶŃħńĭĮĶŃĩĴĻŉĔļŅȮĶŌĮŐĭĭĔŅĶĽŀĬȮĺŇīňĽŀĬȮŐĸŃŏĪėĬŇėĔŅĶ
ĽŀĬȮȮŐĬĺĪŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃȮȮĔŅĶıńĥĬŅĽŊŗŀŐĸŃ
ŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟȮ ĔŅĶŒĝƟŏĪėőĬőĸĵňȮȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ ĔŅĶ
ĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶ 

  

ĨńħŀŀĔ 

Ţş ŠŠŠţťşš  ȮȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮš         Ţ(š-š-Ť)Ȯ    
                  (Instructional Methodology and Management in  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮGeneral Science š) 
           ȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŒĬĶŃħńĭ
ĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮŐĸŃĨŀĬĮĸŅĵȮȮŏŀĔĽŅĶĮĶŃĔŀĭľĸńĔĽŌĨĶȮěŇĨĺŇĪĵŅĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚŏħŖĔĶŃħńĭĴńīĵĴĻŉĔļŅȮĶŌĮŐĭĭĔŅĶĽŀĬȮȮĺŇīň
ĽŀĬȮŐĸŃŏĪėĬŇėĔŅĶĽŀĬȮŐĬĺĪŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃȮȮ
ĔŅĶıńĥĬŅĽŊŗŀŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŏĪėőĬőĸĵňȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮŐĬĺőĬƟĴĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŅĶĺŇěńĵȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢ
ěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ 

  

ĨńħŀŀĔ 

 



 

ŠŦť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 

ŢŠ ŠŠŠššşţȮȮȮ ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮȮ ȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  &Energy Conservation' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠššŢşŢ ĺŇĪĵŅĻŅĽĨĶƢıĸńĚĚŅĬ
ŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĭĶŇőĳėıĸńĚĚŅĬŒĬĳŅėĽƞĺĬĨƞŅĚŕŏĝƞĬȮȮĳŅėŀŋĨĽŅľĔĶĶĴȮ
ıŅĦŇĝĵƢȮĔŅĶĕĬĽƞĚȮŏĔļĨĶȮŐĸŃĪňŗŀĵŌƞŀŅĻńĵȮȮĬőĵĭŅĵŐĸŃĴŅĨĶĔŅĶŒĬĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬȮȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŀŅėŅĶȮȮŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶŐĸŃ
ĔŅĶĕĬĽƞĚȮĔŅĶĨĶĺěĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĳŅėĽƞĺĬĨƞŅĚȮŕ 
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ   

 ĨńħŀŀĔ 

Ţš ŠŠŠŢŢşŠȮȮȮȮȮĔŅĶįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮ         Ţ(š-š-Ť) 
         Ȯ(Construction of Science Teaching Materials) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠššŢşŢȮĲƕĽŇĔĽƢȮšȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŒĝƟȮĔŅĶįĸŇĨȮĔŅĶĞƞŀĴȮĔŅĶĭŜŅĶŋĚĶńĔļŅŀŋĮĔĶĦƢĔŅĶĽŀĬĪŋĔ
ŐĕĬĚȮĴŋƞĚŒľƟįŌƟŏĶňĵĬŏĔŇħĪńĔļŃŒĬĔŅĶŒĝƟȮĔŅĶĞƞŀĴȮĔŅĶĭŜŅĶŋĚĶńĔļŅŀŋĮĔĶĦƢȮĽŅĴŅĶĩ
ĬŜŅœĮĮĢŇĭńĨŇŒĬĔŅĶĽŀĬŐĸŃĴŋƞĚŒľƟĽŅĴŅĶĩįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĪňŗĚƞŅĵȮŕȮŐĸŃĪňŗěŜŅ
ŏĮƦĬœħƟȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ŢŢ ŠŠŠŢŤşŠȮȮȮȮȮȮȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢœĴƟŒĬĪƟŀĚĩŇŗĬȮȮȮš&Š-š-Ţ' 
 ȮȮ      &Survey and Collection of Local Plants) 
                      ėĺŅĴĽŜŅėńĠĕŀĚıŊĝŒĬĪƟŀĚĩŇŗĬȮĻŉĔļŅĝĬŇħŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵ
ıńĬīŋƢĕŀĚıŊĝȮȮľĸńĔŏĔĦĤƢĔŅĶěńħěŜŅŐĬĔıŊĝȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶŏĔŖĭĶĺĭĶĺĴıńĬīŋƢ
ıŊĝŒĬĪƟŀĚĩŇŗĬȮĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĶŌĮŐĭĭĨƞŅĚŕȮėĺŅĴ
ŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚėĺŅĴľĸŅĔľĸŅĵĕŀĚıńĬīŋƢıŊĝĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮ
ŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŏıŊŗŀŒľƟŏĔŇħėĺŅĴľĸŅĔľĸŅĵ
ĕŀĚıńĬīŋƢıŊĝŀĵƞŅĚĵńŗĚĵŊĬ 

 
 
 

ĨńħŀŀĔ 



 

ŠŦŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţţ ŠŠšŠŤşţ ĲƕĽŇĔĽƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

             (Physics for everyday life) 
       ȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇĨŅĴľĸńĔĲƕĽŇĔĽƢȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĲƕĽŇĔĽƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĴňŏĬŊŘŀľŅėĶŀĭėĸŋĴľńĺĕƟŀĪŅĚȮĔŅĶŏėĸŊŗŀĬĪňŗȮ
ĽĴĭńĨŇĕŀĚĽĽŅĶȮėĺŅĴĶƟŀĬȮėĸŊŗĬȮŐĴƞŏľĸŖĔœĲĲƚŅ ŐĽĚȮŐĸŃĲƕĽŇĔĽƢŐįĬŒľĴƞ ŐĸŃ
ĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ŢŤ ŠŠššţşŠ      ĲƕĽŇĔĽƢŐįĬŒľĴƞ                    ȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Modern Physics) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠšŠŢşšȮĲƕĽŇĔĽƢȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĪķļġňĽńĴıńĬīĳŅıȮĔŅĶŐįƞĶńĚĽňĕŀĚĺńĨĩŋħŜŅȮėĸŊŗĬŐĸŃŀĬŋĳŅėȮĴőĬĪńĻĬƢĕŀĚ
ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŀŇŏĸŖĔĨĶŀĬŐĸŃőėĶĚĽĶƟŅĚŀŃĨŀĴȮĪķļġňŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮ
ĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚȮĬŇĺŏėĸňĵĽŐĸŃıĸńĚĚŅĬȮĔńĴĴńĬĨĳŅıĶńĚĽňȮȮĲƕĽŇĔĽƢŀĬŋĳŅėĴŌĸ
ģŅĬȮŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

Ţť ŠŠššŤşşȮȮȮ ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &Electronics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĜĬĺĬȮĨńĺĬŜŅȮĨńĺŏĔŖĭĮĶŃěŋȮĨńĺŏľĬňŗĵĺĬŜŅŐĸŃľĴƟŀŐĮĸĚȮȮĽŅĶ
ĔŉŗĚĨńĺĬŜŅȮœħőŀħȮĞňŏĬŀĶƢœħőŀħȮĪĶŅĬĞŇĽŏĨŀĶƢ ĔġĕŀĚőŀľƢĴȮĔġĕŀĚŏėŀĶƢĝŀĲĲƝȮ
ĳŅėěƞŅĵĔŜŅĸńĚœĲĲƚŅȮĺĚěĶŏĶėĨŇĲŅĵŏŀŀĶƢȮĺĚěĶȮRCĔĶŅĲĸńĔļĦȮŃĽĴĭńĨŇȮŐĸŃŏĽƟĬȮ
load lineȮĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭȮ CB , CE ,ȮȮŐĸŃ CC  ĔŅĶ
ĪŜŅĺĚěĶĭĬŐįƞĬĮĶŇřĬĪƢŏĭŊŘŀĚĨƟĬ ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ŢŦ ŠŠŢšťşŠ      ŏėĴňĺŇŏėĶŅŃľƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť)  
  Analytical  Chemistry Š 
 ȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
  ĭĪĬŜŅĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇ ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ

 ĨńħŀŀĔ 



 

ŠŦŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ  

Ţŧ ŠŠŢŢŢşŠ       ĽŏĮĔőĨĶĽőĔĮƖŏĝŇĚĮĶŃĵŋĔĨƢ                   ȮȮȮȮȮȮȮȮȮȮ Ţ(š-š-Ť) 
          (Application of Spectroscopy in Chemistry) 
 ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĽŅĶĨńĺŀĵƞŅĚ ĔŅĶ
ĮĶŃĵŋĔĨƢőħĵŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢőħĵŀńĸĨĶŅœĺőŀŏĸĨĺŇĽŇŏĭŇĸȮ
ĽŏĮĔőĪĶĽőĔĮƖȮŀŇĬĲĶŅŏĶħȮĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢ
ŐĸŃŐĴĽĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶȮȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ  

 ĨńħŀŀĔ 

ŢŨ ŠŠŢŢŦşš ŏėĴňĽĳŅĺŃŐĺħĸƟŀĴ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
  (Environmental Chemistry)  
                        ĴĸıŇļĪŅĚĬŘŜŅȮĴĸıŇļĪŅĚħŇĬȮĴĸıŇļĪŅĚŀŅĔŅĻȮĴĸıŇļĪŅĚ
ĔŅĶŏĔļĨĶȮŐĸŃĴĸıŇļĪŅĚĕĵŃĕŀĚŏĽňĵŀńĬĨĶŅĵ ĶĺĴĪńŘĚĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴ
ĴĸıŇļŒĬĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĔńĭ
ŏĬŊŘŀľŅıĶƟŀĴĪńŘĚĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ   

 ĨńħŀŀĔ 

ţş ŠŠŢŢŦşŤȮȮȮȮȮŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
                   (Chemistry  of  Natural  Products) 
        ȮȮȮĝĬŇħȮĸńĔļĦŃőėĶĚĽĶƟŅĚȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢȮȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢ
ĭŅĚĽƞĺĬĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗŏĔŇħĕŉŘĬŒĬīĶĶĴĝŅĨŇȮ ŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

ţŠ ŠŠŢţťşŠ ĔŅĶĺŇŏėĶŅŃľƢħŇĬŐĸŃĮŋƜĵ            ȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
  (Analysis of  Soil  and  Fertilizer) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔŅĶŏĔŖĭĨńĺŀĵƞŅĚȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚħŇĬŐĸŃĮŋƜĵŏıŊŗŀĔŅĶ
ĺŇŏėĶŅŃľƢĪŅĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮľĸńĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ŒĬĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶŐĮĸėĺŅĴľĴŅĵĕŀĚįĸĔŅĶĺŇŏėĶŅŃľƢ ŐĸŃĮĢŇĭńĨŇĔŅĶĨŅĴ
ŏĬŊŘŀľŅĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮ  

 ĨńħŀŀĔ 



 

ŠŦŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţš ŠŠţšŠşŢ ıŊĝŐĸŃŀŅľŅĶĪƟŀĚĩŇŗĬ       ȮȮȮȮȮš&Š-š-Ţ' 

  (Plants and Local Foods)  
  ĝňĺĺŇĪĵŅĕŀĚıŊĝĪƟŀĚĩŇŗĬȮĽƞĺĬĪňŗĬŜŅĴŅĮĶŋĚŀŅľŅĶȮĽĶĶıėŋĦĪŅĚ
ĵŅĳŌĴŇĮƤĠĠŅŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĪƟŀĚĩŇŗĬĴŅĮĶŋĚŀŅľŅĶȮĔŅĶĻŉĔļŅ
ĳŅėĽĬŅĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ţŢ ŠŠţšŠşţ ȮıŊĝĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅı       ȮȮȮȮȮŢ(š-š-Ť) 
   (Herbs for Health)   
  ȮėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĽĴŋĬœıĶȮĔŅĶŒĝƟĽĴŋĬœıĶŒĬĚŅĬ
ĽŅīŅĶĦĽŋĕĴŌĸģŅĬȮĽŅĶĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽĴŋĬœıĶȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚıŊĝ
ĽĴŋĬœıĶȮėŋĦĽĴĭńĨŇĕŀĚıŊĝĽĴŋĬœıĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĔŅĶĮĶŋĚĵŅ
ĽĴŋĬœıĶȮĔŅĶŐĮĶĶŌĮıŊĝĽĴŋĬœıĶȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ţţ ŠŠţŢŠşŤ ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Plant Tissue Culture)   
  ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĮĶŃĵŋĔĨƢ
ŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝœĮŒĝƟŒĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬıŊĝĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮ
ĔŅĶĻŉĔļŅĪŅĚħƟŅĬőĶėıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮĔŅĶįĸŇĨĽŅĶĪŋĨŇĵĳŌĴŇŐĸŃĔŅĶ
ŀĬŋĶńĔļƢıńĬīŋƢıŊĝȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮ 

 ĨńħŀŀĔ 

ţŤ ŠŠţŢšşť ȮĔňĢĺŇĪĵŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  (Entomology)   
           ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠšşŠȮĽńĨĺĺŇĪĵŅ 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŐĴĸĚȮĺŇĺńĥĬŅĔŅĶȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵ
ĺŇĳŅėȮĽĶňĶĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮıķĨŇĔĶĶĴȮĺĚěĶĝňĺŇĨȮŐĸŃĔŅĶěńħěŜŅŐĬĔĕŀĚŐĴĸĚȮ
ėĺŅĴĽńĴıńĬīƢĕŀĚŐĴĸĚĔńĭĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

 ĨńħŀŀĔ 



 

Šŧş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţť ŠŠţŢţşš ȮıńĬīŋĻŅĽĨĶƢ        ȮȮȮȮȮȮŢ&š-š-Ť' 

   (Genetics) 
  ȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıńĬīŋĻŅĽĨĶƢȮľĸńĔĔŅĶĩŅĵĪŀħ
ıńĬīŋĔĶĶĴĨŅĴĔġĕŀĚŏĴĬŏħĸȮȮȮȮĔŅĶĩŅĵĪŀħıńĬīŋĔĶĶĴĬŀĔĬŇĺŏėĸňĵĽȮľĸńĔĔŅĶĪŅĚ
ıńĬīŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬĕŀĚıŊĝȮĽńĨĺƢȮŐĸŃĴĬŋļĵƢȮŏıĻŐĸŃĔŅĶĔŜŅľĬħŏıĻȮĔŅĶĺŇŏėĶŅŃľ
ŏıħħŇĔĶňȮıńĬīŋĻŅĽĨĶĮĶŃĝŅĔĶȮőėĶĚĽĶŅĚĕŀĚěňőĬĴŐĸŃĽŅĶıńĬīŋĔĶĶĴĔŅĶ
ĽńĚŏėĶŅŃľƢőĮĶĨňĬȮĔŅĶĪŜŅĚŅĬĕŀĚĵňĬŐĸŃőėĶőĴőĞĴĔŅĶĔĸŅĵıńĬīŋȮĔŅĶėĺĭėŋĴĔŅĶ
ĪŜŅĚŅĬĕŀĚĵňĬȮŏĪėĬŇėĔŅĶĽĔńħħňŏŀŖĬŏŀŐĸŃŀŅĶƢŏŀŖĬŏŀȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 
 
 

ĨńħŀŀĔ 

ţŦ  ŠŠŠšťşŠ-ťšȮ ȮȮȮȮȮĽŃŏĨŖĴĻŉĔļŅ                   Ţ&š-š-Ť'ȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSTEM Education 
                              ĶŌƟŐĸŃŏĕƟŅŒěŏĝŇĚĸŉĔŒĬħƟŅĬĽŃŏĨŖĴĻŉĔļŅȮľĸńĔĕŀĚŏĪėőĬőĸĵň
ŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠ 
ŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮŏıŊŗŀ
ŐĔƟĮƤĠľŅȮľĶŊŀȮıńĥĬŅĚŅĬŀĵƞŅĚĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢħƟĺĵĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭŏĝŇĚ
ĺŇĻĺĔĶĶĴȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚŏľĴŅŃĽĴőħĵėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĝňĺŇĨȮĽńĚėĴȮ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĪŜŅĚŅĬȮŐĸŃĔŅĶŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĶŃĭĭŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮŏĕňĵĬ
ŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ
ĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅœħƟŀĵƞŅĚĴŊŀŀŅĝňıȮ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKnow and understand in depth the study STEM, 
principle of technological for living in a ripidly changing society, skill in 
the 21th century. Use knowledge and skills in science, mathematics and 
other sciences to solve problems or develop creative work with 
engineering design process. Choose to use technology appropriately 
taking into account the impact on life, society and the environment 

ĺŇĝŅŒľĴƞ 



 

ŠŧŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
and using information and communication technology in learning, 
working and problem solving with systematic design of learning 
activities. Write a learning management plan, practice in learning and 
measurement and evaluation of learning in accordance with the full  
professional study guidelines 

ţŧ  ŠŠŠŢŢşŢ-ťšȮȮȮȮȮœĲĲƚŅŐĸŃıĸńĚĚŅĬȮȮ       Ţ&š-š-Ť'Ȯ 
                        Energy and Electricity 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮœĲĲƚŅȮȮıĸńĚĚŅĬœĲĲƚŅȮȮ
ŐľĸƞĚĔŜŅŏĬŇħœĲĲƚŅȮĔŅĶįĸŇĨıĸńĚĚŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔ
ŒĨƟıŇĳıȮıĸńĚĚŅĬĸĴȮȮıĸńĚĚŅĬĝňĺĴĺĸȮȮıĸńĚĚŅĬěŅĔŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮȮıĸńĚĚŅĬĬŘŜŅȮȮ
ıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔĴľŅĽĴŋĪĶȮĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀĬŜŅĴŅŒĝƟ
ĮĶŃőĵĝĬƢŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔ ĔŅĶįĸŇĨŐĸŃĮĶŃľĵńħıĸńĚĚŅĬȮȮ
ıĸńĚĚŅĬĔńĭĽŇŗĚŐĺħĸƟŀĴ ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĸŃ
ıĸńĚĚŅĬĪŅĚŏĸŊŀĔŏıŊŗŀĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                             Study and practice to know electrical power, 
electrical energy, electricity sources, electric power production, solar 
energy, geothermal energy, wind energy, biomass energy, energy from 
fuel cells, water power, nuclear power and heat energy from the 
ocean. Applications for use as renewable energy and alternative 
energy. Production and energy saving. Energy and environment. 
Applying knoeledge of electrical science. Energy and alternative energy 
for environmental management and science learning management 

ĺŇĝŅŒľĴƞ 

ţŨ  ŠŠŠŢšşţ-ťšȮȮȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ       Ţ&š-š-Ť'Ȯ 
                      Environmental science 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚıŊŘĬĪňŗŏıŊŗŀĻŉĔļŅŐĸŃŏĶňĵĬĶŌƟŏĶŊŗŀĚĭĶŇĭĪŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮĔŅĶĻŉĔļŅĝňĺŇĨěĶŇĚȮȮĽńĚėĴĽŇŗĚŐĺħĸƟŀĴȮȮȮ

ĺŇĝŅŒľĴƞ 



 

Šŧš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĺŇĩňĝňĺŇĨĕŀĚėĬŒĬĪƟŀĚĩŇŗĬȮĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮěńħĪŜŅľĸńĔĽŌĨĶ
ĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬőħĵŒĝƟėĺŅĴĶŌƟĪňŗœħƟĻŉĔļŅěŅĔĪƟŀĚĩŇŗĬȮěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪƟŀĚĩŇŗĬĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪ
ĝŋĴĝĬŐĸŃŏľĴŅŃĽĴĔńĭįŌƟŏĶňĵĬ 
                           Enter the area to study and learn about the context 
and local   environment, the way of life of local people, local 
environmental conversation. Create science courses in schools using 
knowledge gained from local studies. Manage science learning by using 
local wisdom and learning resources that are consistent with the 
community context and suitable for learners 

Ťş  ŠŠŠŢŧşŢ-ťšȮȮȮȮĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬ               Ţ&š-š-Ť'   
                     School science practice 
                         ĶŌƟľĸńĔĔŅĶŏĶňĵĔĝŊŗŀŀŋĮĔĶĦƢ-ĽŅĶŏėĴňŐĸŃĺŇīňĔŅĶŒĝƟŀĵƞŅĚĩŌĔĨƟŀĚ
ĮĸŀħĳńĵȮ&MSDS) ĽńĠĸńĔļĦƢŐĸŃĶŃħńĭŀńĬĨĶŅĵĕŀĚĽŅĶŏėĴňȮĬŜŅėĺŅĴĶŌƟħƟŅĬĔŅĶ
ěńħĔŅĶĽŅĶŏėĴňȮĔŅĶŐĵĔĮĶŃŏĳĪľĴĺħľĴŌƞȮĔŅĶŏĔŖĭŐĸŃĔŅĶĔŜŅěńħĽŅĶŏėĴňȮĔŅĶŐĵĔ
ĮĶŃŏĳĪľĴĺħľĴŌƞŐĸŃĔŅĶěńħŏĔŖĭŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀěńħĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŒĝƟ
ŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀěńħĔŇěĔĶĶĴĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĽŜŅľĶńĭĬńĔŏĶňĵĬįƞŅĬ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĨŅĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅ
ŐĸŃĴńīĵĴĻŉĔļŅĨŀĬĨƟĬĕŀĚľĸńĔĽŌĨĶŐĔĬĔĸŅĚĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬ 
         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Know the principle of calling the device/chemical 
name and how to use it correctly and safety. Symbols and dangerous 
levels of chemicals. Bring knowledge in chemical management. 
Category classification chemical storage and disposal. Classification of 
categories and storage scientific equipment to manage science 
laboratories in school according to interactional practices. Prepare 

ĺŇĝŅŒľĴƞ 



 

ŠŧŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
laboratories and use scientific equipment to organize science operating 
activities for students through scientific processes. According to the 
science learning content of primary and lower  secondary level of 
basic education core curriculum 

ŤŠ  ŠŠŠţšşŢ-ťš ȮȮȮȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ    Ţ&š-š-Ť' 
               School Botanical Garden 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮ
ŀĚėƢĮĶŃĔŀĭĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬĔŅĶĽĶƟŅĚŐĸŃěńħĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟ
ŏĮƦĬĮƤěěńĵŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶ
ěńħĪŜŅŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬ
ĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚ ŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
                             Learning in Royal speech, idea, background and 
the element of school botanical garden; the creating and managing 
basic factor set of school to be a learning factor of nature and 
environment; the progressive guidelines; making an operation plan; the 
evaluation and tracking the progress of school botanical garden in 
many aspectsȮand integration to teaching 

ĺŇĝŅŒľĴƞ 

Ťš  ŠŠŠŢŧşţ-ťšȮȮȮȮīĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ     Ţ&š-š-Ť' 
                       Nature and Scientific InquiryȮ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŊĭŏĽŅŃŐĸŃŀīŇĭŅĵĪķļġňȮľĸńĔĔŅĶȮŐĸŃŐĬĺėŇħȮŏĔňŗĵĺĔńĭ
īĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĴŀĚőĸĔŐĭĭĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶĽŊĭŏĽŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŇěĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĶĺĴĪńŘĚĔŅĶŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĶŌƟ
ŐĸŃėĺŅĴŏĕƟŅŒěĔŅĶœħƟĴŅĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀīŇĭŅĵĺŇīňĔŅĶŐĽĺĚľŅŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃ ĨĶŃľĬńĔĩŉĚīĶĶĴĝŅĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮĴňĪńĔļŃĔŅĶŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĬŜŅėĺŅĴĶŌƟœĮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

ĺŇĝŅŒľĴƞ 



 

Šŧţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
                        Investigate and explain theories, principle and 
concepts about nature of science, science world view, scientific inquiry, 
scientific affairs and including scientific explanations. Know and 
understand the acquisition of a scientific knowledge. Explain how to 
seek scientific knowledge by using atracing process. Realizing the 
nature of science. Have scientific explanatory skills. Bring knowledge to 
design learning activities that focus  scientific inquiry process 

ŤŢ  ŠŠŠţŨşŠ-ťšȮȮȮȮȮȮĺŇĪĵŅĔŅĶėŜŅĬĺĦ        Ţ&š-š-Ť' 
                      Computational science 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃİƗĔĪńĔļŃŏĔňŗĵĺĔńĭĔŅĶŒĝƟŏľĨŋįĸŏĝŇĚĨĶĶĔŃŒĬĔŅĶ
ŐĔƟĮƤĠľŅȮĔŅĶŏĕňĵĬĶľńĽĸŜŅĸŀĚŐĸŃįńĚĚŅĬȮĔŅĶŏĕňĵĬŀŀĔŐĭĭŐĸŃŏĕňĵĬőĮĶŐĔĶĴ
ŀĵƞŅĚĚƞŅĵĪňŗĴňĔŅĶŒĝƟĚŅĬĨńĺŐĮĶȮŏĚŊŗŀĬœĕȮŐĸŃĔŅĶĺĬĞŘŜŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢ
ľĶŊŀĺŇĪĵŅĻŅĽĨĶƢȮĻŉĔļŅľĸńĔĔŅĶĕŀĚŐĬĺėŇħŏĝŇĚėŜŅĬĺĦȮĔŅĶŐĵĔĽƞĺĬĮĶŃĔŀĭŐĸŃ
ĔŅĶĵƞŀĵĮƤĠľŅȮĔŅĶľŅĶŌĮŐĭĭĔŅĶėŇħŏĝŇĚĬŅĴīĶĶĴȮĨńĺŀĵƞŅĚŐĸŃĮĶŃőĵĝĬƢĕŀĚ
ŐĬĺėŇħŏĝŇĚėŜŅĬĺĦŏıŊŗŀŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħŏĝŇĚėŜŅĬĺĦŒĬ
ĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĽŜŅľĶńĭŐĔƟĮƤĠľŅȮĔŅĶŐĔƟĮƤĠľŅħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĶŃĭŋ
ĕƟŀĴŌĸŏĕƟŅȮĕƟŀĴŌĸŀŀĔȮŐĸŃŏĚŊŗŀĬœĕĕŀĚĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĔŅĶĪŜŅĞŘŜŅȮĔŅĶ
ěńħŏĶňĵĚŐĸŃėƟĬľŅĕƟŀĴŌĸȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňŏıŊŗŀŐĔƟĮƤĠľŅħƟĺĵ
ėŀĴıŇĺŏĨŀĶƢȮĔŅĶĻŉĔļŅĨńĺŀĵƞŅĚőėĶĚĚŅĬĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĔŜŅľĬħ
ĮƤĠľŅȮĻŉĔļŅȮĺŅĚŐįĬȮħŜŅŏĬŇĬĚŅĬȮĽĶŋĮįĸŐĸŃŏįĵŐıĶƞȮŒĬĔŅĶıńĥĬŅőėĶĚĚŅĬĪňŗĴň
ĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĺŇĝŅŀŊŗĬŐĸŃŏĝŊŗŀĴőĵĚĔńĭĝňĺŇĨěĶŇĚȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬ
ĺŇĪĵŅĔŅĶėŜŅĬĺĦŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                            Study and practice skill in using logical reasoning to 
solve problem. Writing the casual code and work flow chart. Writing 
designing and writing simple programs with variable usage condition 
and loops. To solve math or science problems. Study the principles of 

ĺŇĝŅŒľĴƞ 



 

ŠŧŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
computational concepts, separation and digestion problem. Finding 
abstract thinking pattern, examples and benefits of computational 
concepts in designing algorithms for solving problems. Computer 
problem solving specifying input data out and conditions of the 
problem, redo algorithm design sorting and  searching for information. 
Example of design steps for solving problems with computers. Study of 
example of information technology projects, problem determination, 
study planning, operation, conclusion and dissemination in developing 
projects that are integrated with other subjects and linked to real life. 
Applying knowledge in computational science for science learning 
management 
 

 
 

 
 

 

 

 

 

 

 
 
 
 
 
 



 

Šŧť 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťşȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š şşşŠŠşŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 

 ȮȮȮ Thai for Communication 
 ȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃĔŅĶ
ėŇħȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ
ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 ȮȮȮ The meaning and importance of Thai for communication; 
practice of thinking, listening, speaking, reading, and writing skills; 
appropriate patterns of communication;  effective integration of  
gained knowledge into daily life 

şşşŤŠşŢ-ťšȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     Thai for Communication   ȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟŏľĴŅŃĽĴĨŅĴĽĩŅĬĔŅĶĦƢȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬľĸńĔěŅĔŏĶŊŗŀĚĪňŗĲƤĚȮħŌŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮıŌħĽŊŗŀĽŅĶŏĝŇĚĭĺĔŒĬőŀĔŅĽ
ĨƞŅĚŕȮĶŃħńĭĕŀĚĳŅļŅȮĔŅĶŒĝƟĬŘŜŅŏĽňĵĚŒĬĔŅĶıŌħĽŊŗŀĽŅĶȮŀƞŅĬŀŀĔŏĽňĵĚĨŅĴŀńĔĕĶĺŇīňȮ
ŀƞŅĬěńĭŒěėĺŅĴěŅĔĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚŕȮŏĕňĵĬįĸĚŅĬĮĶŃŏĳĪĨƞŅĚŕȮĨŅĴľĸńĔĔŅĶ
ŏĕňĵĬȮĴňĴŅĶĵŅĪŒĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬ 

Use Thai language to communicate properly according 
to the situation. Analyze and summarize the main points of the story 
that being heard. Use critical thinking in things that being seen, speaking 
with positive communication on various occasions, and in various 
language levels. Using tones of voice to communicate. Read aloud 
according to orthography. Read for comprehension from various types 
of writing, writing various types of works according to the principles of 
writing, having manners for listening, speaking, reading and writing 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 

š şşşŠŠşšȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮEnglish for Communication  
 ȮȮȮȮĳŅļŅŀńĚĔķļŐĸŃıńĥĬŅĔŅĶĽŊŗŀĽŅĶĕńŘĬıŊŘĬģŅĬȮĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃ
ŏĕňĵĬŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮőħĵŏĬƟĬĪńĔļŃĔŅĶĲƤĚ-ıŌħȮŏĔňŗĵĺĔńĭĕƟŀĴŌĸĽƞĺĬĨńĺȮ
ėĶŀĭėĶńĺȮĝŋĴĝĬȮĪƟŀĚĩŇŗĬŐĸŃěńĚľĺńħȮ 
 ȮȮȮȮFundamental English for communication with four skills 
namely listening, speaking, reading, and writing in various situations; 
English usage of personal information, families, communities, and 
provincial information 

şşşŤŠşť-ťšȮȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ           ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEnglish Usage for CommunicationȮȮȮȮ 

ŏĕƟŅŒěĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĲƤĚŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĻŉĔļŅȮĔŅĶ
ĽĬĪĬŅȮėŜŅĭĶĶĵŅĵȮĭńĬĪŉĔĕƟŀŏĪŖěěĶŇĚőħĵŒĝƟĳŅļŅĨŅĴĴŅĨĶģŅĬȮĽĬĪĬŅěŅĔľńĺĕƟŀĪňŗ
ėŋƟĬŏėĵȮŐĸŃĽĬŒěȮŒľƟėŜŅŐĬŃĬŜŅȮŒľƟŏľĨŋįĸȮŐĸŃĔĸƞŅĺĶƟŀĚĪŋĔĕƢœħƟȮĽĬĪĬŅŒĬŏľĨŋĔŅĶĦƢ
ŏĜıŅŃľĬƟŅȮŐĽħĚėĺŅĴĶŌƟĽŉĔȮŏĸƞŅĮĶŃĽĭĔŅĶĦƢĕŀĚĨĬŏŀĚȮőĨƟŐĵƟĚŐĸŃŒľƟŏľĨŋįĸȮ
ĬŜŅŏĽĬŀįĸĚŅĬőħĵŏĝŊŗŀĴőĵĚľńĺĕƟŀĪňŗėŋƟĬŏėĵȮŐĸŃĽĶŋĮĕƟŀĴŌĸœħƟȮŀƞŅĬŏıŊŗŀľŅŒěėĺŅĴ
ĽŜŅėńĠȮŐĸŃěńĭĮĶŃŏħŖĬŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŃĭŋĕƟŀĴŌĸěŅĔĽŇŗĚĪňŗŀƞŅĬȮŏĕňĵĬĶŅĵĚŅĬŒĬ
ľńĺĕƟŀĪňŗėŋƟĬŏėĵȮĮĶŃĽĭĔŅĶĦƢȮŏľĨŋĔŅĶĦƢȮėĺŅĴėŇħȮėĺŅĴİƤĬȮŐĸŃŏĕňĵĬěħľĴŅĵĪňŗŏĮƦĬ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬ
ľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŧŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĶŌĮŐĭĭĴŅĨĶģŅĬŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚĪňŗĽĬŒěȮŏıŊŗŀıńĥĬŅĪńĔļŃĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬ
ĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶ 

Use listening skill to understand information related to 
daily life, education, and lecture. Listen and take note with standard 
English. Talk about personal interests or familiar topics, give suggestions 
and reasons, deal with service problems, talk about unexpected 
incident or accidents, describe experience, auguring with reasons, make 
a presentation connecting with familiar situations and summaries the 
information. Use reading comprehension techniques to find main idea 
and support details or related information. Write a report about familiar 
topics on experience, situations, thoughts, ideas, and expectations. Write 
letters with standard formats related to interesting topics in order to 
develop listening, speaking, reading, and writing which are needed for 
communication 

Ţ şşşŠŠşŢ ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅ ȮȮȮȮȮȮȮȮȮš&š-ş-ţ'    š(š-ş-ţ) 
    Information Searching for Study 
  ȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĽŅĶĽĬŏĪĻŐĸŃĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻȮ
ŐľĸƞĚĽŅĶĽĬŏĪĻȮŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĺŇīňŐĽĺĚľŅŐĸŃĶĺĭĶĺĴĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮĺŇīňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĨŅĴĶŌĮŐĭĭŐĸŃ
ĕńŘĬĨŀĬĪňŗŏĮƦĬĴŅĨĶģŅĬ 
   The meaning and the importance of information and the 
information resources for study and search; information researching 
and retrieval for self-study; presentation with standard approaches 

 
 
 
 
 
 
 
 
 
 
 

ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ţ şşşŠŠşţ   ĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ                   š(š-ş-ţ) şşşŤŠşŠ-ťš  ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť)ȮȮȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 



 

Šŧŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   
   Listening and Speaking English for Daily Life  
                 Communication 
 ȮȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħŒĬĶŃħńĭĮĶŃőĵėŐĸŃĶŃħńĭĕƟŀėĺŅĴĪňŗŒĝƟŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮěŅĔĽŊŗŀőĪĶĪńĻĬƢȮĺŇħňőŀȮĺŇĪĵŋŐĸŃŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
   Practice of English listening and speaking at the levels of 
sentence and discourse for daily Life communication through various 
media such as television, VDO, radio and so on 

 ȮȮȮȮȮȮȮȮȮȮEnglish Speaking and Listening Skills 
ıŌħĭŀĔĶŅĵĸŃŏŀňĵħŐĸŃĽĶŋĮĮĶŃŏħŖĬĽŜŅėńĠȮĲƤĚĭĪĽĬĪĬŅŐĸŃ

ĕƟŀėĺŅĴĽńŘĬŕȮŐĸƟĺěńĭŒěėĺŅĴȮŒĝƟĮĶŃőĵėŐĸŃĽŜŅĬĺĬŏĔňŗĵĺĔńĭĽŇŗĚĶŀĭĨńĺȮ&ŏĝƞĬȮĕƟŀĴŌĸ
ıŊŘĬģŅĬŐĸŃĕƟŀĴŌĸĕŀĚėĶŀĭėĶńĺȮĔŅĶĞŊŘŀĕŀĚȮĳŌĴŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶěƟŅĚĚŅĬ'ȮĽŊŗŀĽŅĶ
ŏĶŊŗŀĚĪňŗĚƞŅĵŐĸŃŏĮƦĬĔŇěĺńĨĶĪňŗĨƟŀĚĴňĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸőħĵĨĶĚŐĸŃœĴƞĵŋƞĚĵŅĔŏĔňŗĵĺĔńĭ
ĽŇŗĚĪňŗėŋƟĬŏėĵľĶŊŀĪŜŅŏĮƦĬĮĶŃěŜŅȮŒĝƟĳŅļŅŐĸŃőėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬĔŅĶıŌħőĨƟĨŀĭ
ŒĬĽĩŅĬĔŅĶĦƢĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮőħĵŒĝƟĳŅļŅȮĬŘŜŅŏĽňĵĚȮĔŇĶŇĵŅĪƞŅĪŅĚĪňŗŏľĴŅŃĽĴ
ĨŅĴĴŅĶĵŅĪĪŅĚĽńĚėĴȮŐĸŃĶŌƟĩŉĚĺńĥĬīĶĶĴĕŀĚŏěƟŅĕŀĚĳŅļŅȮőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶĪŅĚ
ĳŅļŅȮėŊŀȮıŌħȮĲƤĚȮŀƞŅĬȮȮŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮ
ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 

Explain and summarize essential topics, listen to 
conversation and short passages for main ideas, use sentences and 
idioms regarding surroundings (such as basic information, family 
information, shopping, local geography, employment), practice 
communication English using dialogues appropriate to everyday 
situations, making use of communicative activities, Speaking and practice 
in different situation including using language ,intonation of words with 
proper manner, understand English as used in daily life and cultural 
backgrounds of English speaking countries, emphasis on speaking, 
listening, reading, and writing, practice communication skills, inquiry, 
search for information, and practice in communication through several 
different situations  

 
 
 
  

ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬ
ľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

ŠŧŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ť şşşŠŠşŤ  ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ               š(š-ş-ţ) 

  ȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   ȮȮȮȮȮȮ 
    Reading and Writing English for Daily Life         
                 Communication  
  ȮȮĔŅĶŀƞŅĬľĬńĚĽŊŀıŇĴıƢȮĔŅĶŀƞŅĬőęļĦŅȮŐįƞĬıńĭőęļĦŅȮĔŅĶŀƞŅĬ
ĮĶŃĔŅĻȮĔŅĶŀƞŅĬĜĸŅĔįĸŇĨĳńĦĤƢĨƞŅĚŕȮĪńĔļŃĔŅĶŏĕňĵĬĽĶŋĮėĺŅĴȮĔŅĶĵƞŀėĺŅĴȮ
ĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴȮĔŅĶŏĕňĵĬěħľĴŅĵĽƞĺĬĨńĺȮĔŅĶĽŊŗŀĽŅĶĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
    Skills for reading newspapers, advertisements, 
announcements, brochures, and product labels; skills for note-taking, 
summarizing, completing forms, personal correspondence, and 
electronic communication 

  ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ť şşşŠŠşť ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ ȮȮȮ      ȮȮȮš(š-ş-ţ) 
    English for Cultural Communication 
ȮȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĮĶŃŏħŖĬĪŅĚĺńĥĬīĶĶĴȮĳŌĴŇĮĶŃŏĪĻȮȮ

ĳŌĴŇŀŅĔŅĻȮėƞŅĬŇĵĴĪŅĚĽńĚėĴȮėĺŅĴŏĝŊŗŀȮŀŅľŅĶȮŏĪĻĔŅĸĽŜŅėńĠĪŅĚĮĶŃŏıĦňŐĸŃ
ĺńĥĬīĶĶĴŐĸŃĚŅĬĮĶŃŏıĦň 

    English for communication regarding cultural issues, 
geography, climates, social value, beliefs, food, festivals and 
traditions, and ceremonies 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Ŧ şşşŠŠşŦ  ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı ȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
     English for Communication in the Workplace 
     ĳŅļŅŀńĚĔķļŒĬĔŅĶĪŜŅĚŅĬȮĔŅĶĨƟŀĬĶńĭȮĔŅĶĬńħľĴŅĵȮĔŅĶőĪĶĻńıĪƢȮ

ĔŅĶŒľƟŐĸŃĕŀĕƟŀĴŌĸȮĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴĮĶŃŏĳĪĨƞŅĚŕȮȮĔŅĶŏĕňĵĬěħľĴŅĵĽĴńėĶ
ĚŅĬȮĔŅĶŏĕňĵĬĮĶŃĺńĨŇĽƞĺĬĨńĺȮĔŅĶŀƞŅĬĮĶŃĔŅĻĶńĭĽĴńėĶĚŅĬȮŐįĬĳŌĴŇȮĨŅĶŅĚ
ĮĶŃŏĳĪĨƞŅĚŕȮ 

 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
     English in the workplace, welcoming, making 

appointment, telephoning, giving and asking information; form filling, 
application letter, resume, job advertisement, charts and labels 

ŧ şşşšŠşŠ ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨŐĸŃĽńĚėĴȮȮȮȮȮ       š(š-ş-ţ) 
     Buddhism for Living and Social Development 
     őėĶĚĽĶƟŅĚıĶŃıŋĪīĻŅĽĬŅľĸńĔīĶĶĴȮĺńĬĽŜŅėńĠŐĸŃıŇīňĔĶĶĴĪŅĚ
ıĶŃıŋĪīĻŅĽĬŅȮĔŅĶıńĥĬŅěŇĨŐĸŃĮƤĠĠŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢľĸńĔıŋĪīīĶĶĴŒĬĔŅĶ
ħŜŅŏĬŇĬĝňĺŇĨ 
     The structure of Buddhism; Dhamma; Buddhist Sabbath 
days and ritual of Buddhism; mind and wisdom development; 
Dhamma application for daily life 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Ũ şşşšŠşš ȮıķĨŇĔĶĶĴĴĬŋļĵƢĔńĭĔŅĶıńĥĬŅĨĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
      Human Behavior and Self Development 
 ȮȮȮȮȮĮƤěěńĵŐľƞĚıķĨŇĔĶĶĴĴĬŋļĵƢȮȮĔŅĶĶŌƟěńĔŐĸŃıńĥĬŅĨĬŏŀĚȮȮĔŅĶĽĶƟŅĚ
ėĺŅĴĽńĴıńĬīƢĪňŗħňĔńĭįŌƟŀŊŗĬĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŀĵƞŅĚĴňėĺŅĴĽŋĕ 
     The factors affecting human behaviors, selfůperception 
for self-development, positive relationships building with others and 
planning for a happy life 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Šş şşşšŠşŢȮȮĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨ ȮȮȮȮȮȮ                  š(š-ş-ţ) 
       Music and Life Appreciation 
     ȮȮėĺŅĴľĴŅĵĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňȮĮĶŃŏĳĪĕŀĚħĬĨĶňŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĭĪĭŅĪĕŀĚħĬĨĶňŒĬĽńĚėĴȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚħĬĨĶňĔńĭĝňĺŇĨȮĔŅĶ
ŏĽĶŇĴĽĶƟŅĚĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢħĬĨĶň 
      The meaning of music aesthetics; types of music in daily 
life; musical role in social context; music and life relationship; music 
skills and experiences improvement 

şşşŤŠşŦ-ťšȮȮĽŋĬĪĶňĵŃȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮȮȮȮȮȮAesthetics 

ĕńĭĶƟŀĚŏıĸĚĨŅĴěńĚľĺŃȮĪŜŅĬŀĚȮŐĸŃŏĬŊŘŀľŅĕŀĚŏıĸĚœĪĵĽŅĔĸŐĨƞ
ĸŃĮĶŃŏĳĪŐĸŃŏıĸĚĶŜŅĺĚĴŅĨĶģŅĬȮŏĸƞĬŏėĶŊŗŀĚħĬĨĶňĮĶŃĔŀĭěńĚľĺŃȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮěńħĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮĮĢŇĭńĨŇĔŅĶĶŜŅĺĚŒĬŏıĸĚĴŅĨĶģŅĬȮ
ŀŀĔŐĭĭĔŅĶŐĽħĚȮěńħĔŅĶŐĽħĚȮĺŇŏėĶŅŃľƢľĸńĔĪŅĚĽŋĬĪĶňĵĻŅĽĨĶƢŒĬĚŅĬĪńĻĬĻŇĸĮƝȮ
ľĸńĔĔŅĶĪŅĚĪńĻĬīŅĨŋȮľĸńĔĔŅĶěńħŀĚėƢĮĶŃĔŀĭĻŇĸĮƝȮľĸńĔĔŅĶŀŀĔŐĭĭĮƚŅĵĬŇŏĪĻȮ

Š,ȮĶĺĴȮŢȮ
ĶŅĵĺŇĝŅ 
ŏĕƟŅħƟĺĵĔńĬȮ 
œħƟŐĔƞ 
şşşšŠşŢ 
ĽŋĬĪĶňĵĳŅıĕŀĚ
ħĬĨĶňĔńĭĝňĺŇĨȮ
şşşšŠşŤȮ



 

ŠŨŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ŀŀĔŐĭĭĜŅĔȮŏĺĪňȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃŐĲƚĴįĸĚŅĬȮěńħĪŜŅįĸĚŅĬĪŅĚĻŇĸĮŃȮĬŜŅŏĽĬŀ

įĸĚŅĬȮŐĸŃĺŇıŅĔļƢįĸĚŅĬĻŇĸĮŃ 
Sing in rhythm, melody, and lyrics of modern Thai songs 

and Thai standard dance songs, play musical instruments, design and 
organize recreation activities, dance in Thai standard dance, design and 
organize performances, analyze principles of aesthetics in visual arts, 
principles of visual elements, principles of art composition, and 
principles of bulletin boards, design settings and stages, learning 
materials and portfolios, create art works, present and criticize the art 
works 
 

ĽŋĬĪĶňĵĳŅıĔŅĶ
ŐĽħĚ ŐĸŃ 
şşşšŠşţ 
ĻŇĸĮŃŐĸŃĔŅĶ
ŀŀĔŐĭĭ 
š,ȮŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬ
ľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 

ŠŠ şşşšŠşţ  ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
       Arts and Design 
     ȮȮėĺŅĴŏĮƦĬĴŅȮėĺŅĴľĴŅĵŐĸŃŏľĨŋįĸŒĬĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĻŇĸĮŃ
ŐĸŃĔŅĶŀŀĔŐĭĭĕŀĚĻŇĸĮƕĬŐĸŃĬńĔŀŀĔŐĭĭȮľĸńĔĔŅĶĪŅĚĻŇĸĮŃŐĸŃĔŅĶ
ŀŀĔŐĭĭȮĔŅĶĶńĭĶŌƟĪŅĚĔŅĶĴŀĚŏľŖĬȮĶĽĬŇĵĴȮėĺŅĴĚŅĴȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮ
ĔŅĶĺŇŏėĶŅŃľƢȮĺŇěŅĶĦƢŐĸŃĔŅĶıŇěŅĶĦŅĩŉĚėŋĦėƞŅįĸĚŅĬĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ
ĽŜŅľĶńĭĬŜŅĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
      Background, meaning and reasons for artworks creation; 
the design of the artists and designers; principle of arts and design; 
visual perception; taste, beauty and creativity; analysis, criticism and 
consideration on arts and design value in daily life 

Šš şşşšŠşŤȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚ   ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮArt Performance Appreciation 
 ȮȮȮȮėĺŅĴľĴŅĵĕŀĚĽŋĬĪĶňĵĻŅĽĨĶƢĔŅĶŐĽħĚȮĔŅĶŐĽħĚŐĸŃĔŅĶĸŃŏĸƞĬ
ĪƟŀĚĩŇŗĬȮėƞŅĬŇĵĴŐĸŃĺŇĩňĝňĺŇĨĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĽħĚȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶ
ŐĽħĚĪňŗĽŀħėĸƟŀĚĔńĭėƞŅĬŇĵĴŐĸŃĺŇĩňĝňĺŇĨŒĬĪƟŀĚĩŇŗĬ 
 ȮȮȮȮThe meaning of aesthetics performances; the folk plays; 
values and lifestyles applied to art performances; activity based on 
local values and ways of life 

ŠŢ şşşŢŠşŠȮĶŃĭĭĽńĚėĴœĪĵȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮThai Society System 
 ȮȮȮȮĽĳŅıĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴœĪĵȮȮŒĬŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮĮƤĠľŅŒĬĽńĚėĴœĪĵŐĸŃŐĬĺĪŅĚŐĔƟœĕȮĪŇĻ
ĪŅĚĔŅĶıńĥĬŅĽńĚėĴœĪĵŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮĔŅĶıńĥĬŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮ
ŏĻĶļģĔŇěıŀŏıňĵĚȮĳŌĴŇĮƤĠĠŅœĪĵŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĮĶŃĝŅ

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĽńĚėĴŐĸŃīĶĶĴŅĳŇĭŅĸȮŐĬĺőĬƟĴĔŅĶıńĥĬŅĽńĚėĴœĪĵŒĬŀĬŅėĨ 
 ȮȮȮȮThai social and cultural, economic, political and 
environmental conditions from past up to present; social problems 
and solutions in Thai society; directions of Thai society development 
_lbȮ qsqr_gl_`jcȮ bctcjmnkclr9Ȯ rfcȮ bctcjmnkclrȮ mdȮ rfcȮ IgleŲqȮ
initiatives, sufficiency economy, Thai wisdom and local wisdom; civic 
education, civil society and good governance; trends for Thai society 
development in the future 

Šţ şşşŢŠşšȮȮĶŃĭĭĽńĚėĴőĸĔ    ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮGlobal Society System 

ȮȮȮȮȮĺŇĺńĥĬŅĔŅĶĪŅĚĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚĕŀĚĽńĚėĴ
őĸĔŒĬŀħňĨĩŉĚĮƤěěŋĭńĬȮĪķļġňŐĸŃĔĶŃŐĽĪňŗĴňŀŇĪīŇıĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮȮ
ŏĻĶļģĔŇěȮȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮȮĽŇĪīŇĴĬŋļĵĝĬȮĽńĬĨŇĻŉĔļŅȮĮĶŃĝŅėĴŀŅŏĞňĵĬȮ
ĔġľĴŅĵŐĸŃŀĚėƢĔŅĶĶŃľĺƞŅĚĮĶŃŏĪĻĪňŗĽŜŅėńĠȮŏľĨŋĔŅĶĦƢőĸĔĮƤěěŋĭńĬȮŐĬĺőĬƟĴŒĬ
ĔŅĶıńĥĬŅĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚŒĬĽńĚėĴőĸĔ 

ȮȮȮȮSocial, economic and political evolution of global society 
from past up to present; theories and streams that influence social, 
economic and political changes; human rights; peace education; 
ASEAN Community; laws and important relevant international 
organizations; current world events; trends for social, economic and 
political development in global society 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŤ şşşŢŠşŢȮīŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      š(š-ş-ţ) 
     Business and Daily Life 
     ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮĸńĔļĦŃĕŀĚīŋĶĔŇěȮ
ľĬƟŅĪňŗĕŀĚīŋĶĔŇěȮĔŅĶįĸŇĨȮĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢȮĔŅĶĨĸŅħȮĔŅĶĭńĠĝň
ĔŅĶŏĚŇĬȮĽĳŅıŐĺħĸƟŀĴĪňŗĴňŀŇĪīŇıĸĨƞŀīŋĶĔŇěĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶŒĝƟĝňĺŇĨĮĶŃěŜŅĺńĬȮ

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĬőĵĭŅĵĕŀĚĶńģĭŅĸȮĔġľĴŅĵĳŅļňŀŅĔĶȮŐĸŃĔŅĶĬŜŅľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ
ĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
     Fundamental business; business model; business 
attributes; business role; production; administrative human resources 
management; marketing; financial accounting, context influencing on 
business and daily life; government policies; taxation law; and 
applying philosophy of sufficiency economy to daily life 

Šť şşşŢŠşţȮœĪŏĸĵĻŉĔļŅ    ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮȮLoei Study 
ȮȮȮȮȮĭĶŇĭĪěńĚľĺńħŏĸĵȮĮĶŃĺńĨŇĻŅĽĨĶƢȮŐĸŃĺńĥĬīĶĶĴœĪŏĸĵȮėĺŅĴŏĝŊŗŀ

ıŇīňĔĶĶĴȮĮĶŃŏıĦňȮĺŇĩňĝňĺŇĨȮĔŅĶĸŃŏĸƞĬȮĳŅļŅȮĻŇĸĮĔĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬ 
   Context of Loei province; history and culture, belief, ritual, 

custom, ways of life, amusement, Loei dialect, arts, and folk wisdom 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŦ şşşŢŠşŤȮĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬ  ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮThailand and ASEAN Community 
ȮȮȮȮėĺŅĴŏĮƦĬĴŅĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬȮĕƟŀĴŌĸıŊŘĬģŅĬĮĶŃŏĪĻĽĴŅĝŇĔȮ

ĸńĔļĦŃĳŌĴŇĻŅĽĨĶƢȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮĽńĚėĴĺńĥĬīĶĶĴĕŀĚĮĶŃŏĪĻ
ĽĴŅĝŇĔȮĔġĭńĨĶŀŅŏĞňĵĬȮĮĶŃĝŅėĴĔŅĶŏĴŊŀĚŐĸŃėĺŅĴĴńŗĬėĚŀŅŏĞňĵĬȮĮĶŃĝŅėĴ
ŏĻĶļģĔŇěŀŅŏĞňĵĬȮĮĶŃĝŅėĴĽńĚėĴŐĸŃĺńĥĬīĶĶĴŀŅŏĞňĵĬȮėĺŅĴĽńĴıńĬīƢĳŅĵŒĬ
ŐĸŃĳŅĵĬŀĔĔĸŋƞĴĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬȮĮĶŃőĵĝĬƢĪňŗœĪĵœħƟĶńĭěŅĔĔŅĶŏĕƟŅŏĮƦĬ
ĽĴŅĝŇĔŀŅŏĞňĵĬ 

    Background of ASEAN community; fundamental 
information of  geographical; economic, political, social and cultural 
aspects of all country members; ASEAN charter; ASEAN political-
security community, ASEAN economic community, ASEAN socio- 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
cultural community; the relationships of internal and external groups 
of ASEAN country members and benefits of Thailand that gain from 
being ASEAN member 

Šŧ şşşŢŠşťȮȮŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮȮEconomy in Daily Life 

 ȮȮȮȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔŇěĔĶĶĴĪŅĚŏĻĶļģĔŇěŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭŏĻĶļģĔŇěĨĸŅħŐĸŃĔĸœĔĶŅėŅȮĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĶŅĵœħƟ
ěńĚľĺńħȮĭĪĭŅĪĳŅėĶńģŐĸŃŏŀĔĝĬȮŒĬĶŃĭĭŏĻĶļģĔŇěȮŏĚŇĬŐĸŃĽĩŅĭńĬĔŅĶŏĚŇĬȮĔŅĶ
ėĸńĚȮĔŅĶĺŇŏėĶŅŃľƢŏĻĶļģĔŇěĮƤěěŋĭńĬ 

     Fundamental of economics; economy in daily life; 
economic system; market and price; national income; gross 
provincial product; government and private sector in economic 
system; money and financial institution; Fiscal Policy; analysis of 
economy 

 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŨ şşşţŠşŠȮȮĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒě                            š(š-ş-ţ) 
     Thinking and Decision Making 

 ȮȮȮȮȮľĸńĔĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶėŇħĕŀĚĴĬŋļĵƢȮĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħŐĭĭ
ĨƞŅĚŕȮľĸńĔĔŅĶȮŒĝƟŏľĨŋįĸȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĔŅĶŒĝƟ
őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěȮ
ĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬĽŜŅľĶńĭĔŅĶĨńħĽŇĬŒěŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    Principles and human thinking process; process of 
thinking skills; logical principles; data collection; data analysis 
through software application for decision making; application of the 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
principle of decision-making analysis linear programming for problem 
solving in daily life 

šş şşşţŠşš  ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ   ȮȮȮȮȮȮȮȮš(š-ş-ţ) 
  Computer Technology 
  ĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮėĺŅĴĽŜŅėńĠŐĸŃįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮ
ŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃŀňŏĴĸȮŏėĶŊŀĕƞŅĵĽńĚėĴŀŀĬœĸĬƢȮĔġľĴŅĵȮěĶŇĵīĶĶĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ 
  Computer systems; importance and impact of computer 
and information technology in daily life; computer networking 
system; the Internet and e-mail; social network; laws, ethics and 
securities of computer network 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŠ şşşţŠşŢ ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı  ȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
     Exercise for Health 
ȮȮȮȮȮėĺŅĴĶŌƟħƟŅĬĔŅĶŏėĸŊŗŀĬœľĺĶƞŅĚĔŅĵȮĶŌĮŐĭĭȮĔŇěĔĶĶĴȮĕŀĚĔŅĶŀŀĔ

ĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıĪňŗĶƞĺĴĽĴńĵȮŏľĴŅŃĽĴĔńĭŏıĻȮĺńĵȮŐĸŃĽĴĶĶĩĳŅıĪŅĚĔŅĵ
ĕŀĚŐĨƞĸŃĭŋėėĸȮȮŐĸŃĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĺŇĩňĝňĺŇĨ 

    Knowledge of physical movement; patterns and activities 
of contemporary healthy exercise according to gender, age and 
individual physical fitness; suitable application to ways of life 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šš şşşţŠşţ ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ ȮȮȮȮȮȮ   ȮȮȮš(š-ş-ţ) 
     Science and Technology for Quality of Life 
 ȮȮȮȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨ
ŒĬĔŅĶħŜŅĶĚŀĵŌƞŀĵƞŅĚŏĮƦĬĽŋĕȮįĸĔĶŃĪĭĕŀĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňĨƞŀ
ĔŅĶħŜŅŏĬŇĬĝňĺŇĨĴĬŋļĵƢ 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
    Scientific process; science and technology development; 

applying scientific knowledge to quality of life for happy living; 
effects of advanced science and technology on human life 

šŢ şşşţŠşŤ ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅı   ȮȮȮȮȮȮ      š(š-ş-ţ) 
    Science for Health 
    ĮƤěěńĵĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨĕŀĚĴĬŋļĵƢȮėĺŅĴĽŜŅėńĠĕŀĚŀŅľŅĶ

ŐĸŃőĳĝĬŅĔŅĶȮĮĶŇĴŅĦıĸńĚĚŅĬŐĸŃĽŅĶŀŅľŅĶĪňŗėĺĶœħƟĶńĭĮĶŃěŜŅĺńĬȮĔŅĶĮĶŃŏĴŇĬ
ĳŅĺŃőĳĝĬŅĔŅĶȮľĸńĔĔŅĶěńħŀŅľŅĶĽĴħŋĸĨŅĴīĚőĳĝĬŅĔŅĶȮľĸńĔĔŅĶŏĸŊŀĔŐĸŃ
ĭĶŇőĳėįĸŇĨĳńĦĤƢŀŅľŅĶĮĸŀħĳńĵĨĸŀħěĬĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėȮėĺŅĴĶŌƟĪńŗĺœĮ
ŏĔňŗĵĺĔńĭĔŅĶŏĔŇħőĶėŐĸŃĔŅĶĮƚŀĚĔńĬőĶėȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕŀĬŅĴńĵĪŅĚŏıĻȮŀŋĭńĨŇŏľĨŋ
ŐĸŃĔŅĶĮģĴıĵŅĭŅĸȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıěŇĨȮŐĸŃľĸńĔĔŅĶŒĝƟĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    Essential  factors  for  human living; significance of food 
and nutrition; daily required energy and nutrients; nutritional 
assessment; principle of balanced food  according to nutrition flag; 
principle of safety food selection and consumer protection; general 
knowledge of diseases and disease prevention; sexual health 
promotion; accident and first aid;  mental health promotion and  
principle of daily medicine use 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šţ şşşţŠşťȮĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴ   ȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮLife and Environment 

 ȮȮȮȮĔŅĶĔŜŅŏĬŇħőĸĔȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢȮėĺŅĴĽńĴıńĬīƢŏĝŇĚ
ĶŃĭĭĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļĽŇŗĚŐĺħĸƟŀĴĨƞŀėŋĦĳŅıĝňĺŇĨŐĸŃ
įĸĔĶŃĪĭĨƞŀėŋĦĳŅıĝňĺŇĨȮĺŇĩňĝňĺŇĨĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĪƟŀĚĩŇŗĬȮ
ĽŇŗĚŐĺħĸƟŀĴĔńĭĔŅĶĪƞŀĚŏĪňŗĵĺȮĔġľĴŅĵŐĸŃĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ 

ȮȮȮȮThe origin of the Earth; origin of life; human evolution; 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
systematic relation between organisms and environment ; 
environmental pollution and its impact on quality of life; ways and 
local natural resources use; environment and tourism; law and 
environmental conflict management ; sustainable natural resources 
and environmental management 

šŤ şşşţŠşŦȮȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮHousehold Appliances Maintenance Techniques 
 ȮȮȮȮȮľĸńĔĔŅĶĪŜŅĚŅĬȮĔŅĶŒĝƟĚŅĬȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨ
ĳŅĵŒĬĭƟŅĬȮŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĚŅĬœĲĲƚŅȮĚŅĬėĶŋĳńĦĤƢȮŏėľŃ
ĳńĦĤƢȮŐĸŃĵŅĬıŅľĬŃȮĔŅĶĨĶŃľĬńĔĩŉĚėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
     Principle of operation; household kits maintenance 
techniques; tools and electronic tools use; durable goods, hardware 
and vehicles; security and energy conservation awareness 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šť şşşţŠşŧȮȮĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮRaising Crops and Animals in Daily Life 
 ȮȮȮȮȮľĸńĔĔŅĶĮĸŌĔıŊĝŏĭŊŘŀĚĨƟĬȮȮĔŅĶĮĸŌĔœĴƟħŀĔœĴƟĮĶŃħńĭŏıŊŗŀĨĔŐĨƞĚ
ĽĩŅĬĪňŗȮĔŅĶĮĸŌĔįńĔĮĸŀħĽŅĶıŇļıŊĝŏėĶŊŗŀĚŏĪĻŐĸŃĽĴŋĬœıĶŏıŊŗŀĔŅĶĭĶŇőĳėŒĬ
ėĶńĺŏĶŊŀĬȮĔŅĶĮĸŌĔœĴƟįĸŐĸŃœĴƟĵŊĬĨƟĬȮȮľĸńĔĔŅĶȮȮŏĸňŘĵĚĽńĨĺƢŏĭŊŘŀĚĨƟĬȮĔŅĶŏĸňŘĵĚĽńĨĺƢ
ŏĻĶļģĔŇěȮĔŅĶŏĸňŘĵĚŐĸŃĔŅĶħŌŐĸĽńĨĺƢŏĸňŘĵĚȮľĸńĔĔŅĶŏĔļĨĶĨŅĴĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚ 
      Principle of plant production; floriculture and 
ornamental plants for decoration; chemical-free vegetables; spices 
and medicinal plants for household consumption; fruit trees and 
perennial plant productions; principle of animal productions; 
economic animal productions; productions and carefulness for 
domestic animals; principle of sufficiency economy in animal 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

ŠŨŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
productions; application of philosophy of sufficiency economy to 
agriculture 

šŦ  şşşŤŠşš-ťšȮȮıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ  Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Potency Citizenship 

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶĮĢŇĭńĨŇȮěńħĪŜŅőėĶĚĔŅĶȮŐĸŃĮĢŇĭńĨŇĨĬĪňŗ
ŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶıĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĭŋėėĸȮ
ėĺŅĴŏĽĴŀĳŅėŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴȮŏėŅĶıĽŇĪīŇȮŏĽĶňĳŅıŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬ
ĽńĚėĴœĪĵŐĸŃĮĶŃĝŅėĴőĸĔŀĵƞŅĚĽńĬĨŇĨŅĴľĸńĔĕńĬĨŇīĶĶĴȮĔŅĶĽĶƟŅĚŐĸŃĮĢŇĭńĨŇĨŅĴȮ
ĔġȮĔĨŇĔŅĕŀĚĽńĚėĴŐĸŃĔġľĴŅĵŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶŌĮŐĭĭĔŅĶĮĔėĶŀĚȮŀŋħĴĔŅĶĦƢȮ
ŐĸŃĺŇĩňĝňĺŇĨĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕȮľĬƟŅĪňŗĕŀĚĨĬŏŀĚŒĬ
ģŅĬŃĕŀĚıĸŏĴŊŀĚœĪĵŒĬĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵȮĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮŐĸŃ
ŏėŅĶıĽŇĪīŇįŌƟŀŊŗĬŀĵƞŅĚĴňŏľĨŋįĸȮĴňěŇĨĽŜŅĬŉĔȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮĴňěŇĨŀŅĽŅ
ŐĸŃěŇĨŐĸŃěŇĨĽŅīŅĶĦŃ 

Analyze, design practice, create projects, and behave 
that express for human dignity, accept individual differences in equality, 
respecting for freedom and peaceful in Thai society and international 
community in accordance with the principles of tolerance, create and 
comply with social rules and basic laws related to democratic way of 
life with the King as Head of State, have strong citizenship and respect 
mrfcpȮncmnjcŲqȮpgefr*Ȯf_tcȮ_ȮtmjslrccpȮqngpgrȮ_lbȮns`jgaȮkglb 

ĶŅĵĺŇĝŅŒľĴƞ 

šŧ  şşşŤŠşţ-ťšȮȮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ ȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                   Health Promotion and Care 

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮĽĶŋĮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮėĺŅĴĽŜŅėńĠ
ĕŀĚĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶȮŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮĔŅĶ
ŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃĪŅĚĔŅĵȮěŇĨȮĽńĚėĴŐĸŃ
ĮƤĠĠŅȮĔŅĶŀŀĔŐĭĭĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıĶƟŀĴŒĬĽĶƟŅĚ

ĶŅĵĺŇĝŅŒľĴƞ 



 

ŠŨŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃŒĬħƟŅĬĪňŗĽŜŅėńĠȮ 

Search for information, analyze, summarize health 
promotion and care, the importance of sports and recreation, and 
public policy of health promotion, create and arrange the health 
promotion and physical, mind, society and wisdom care, create sports 
and recreation for learning management, readiness of health promotion 
and care of main issueȮ  

šŨ  şşşŤŠşŤ-ťšȮȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı      Ţ&š-š-Ť' 
                       0/st Century Skills for Living and Occupations 

ȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħȮĪķļĢňŏĔňŗĵĺĔńĭĪńĔļŃȮ3C őħĵĭŌĶĦŅĔŅĶ
ĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅĪńĔļŃĪňŗĽŜŅėńĠĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀĵƞŅĚ
ĴňėŋĦĳŅıŒĬĻĨĺĶĶļĪňŗȮšŠ  
Search, analyze, concepts, and theories related to 3C skill by integrating 
application for important skills development for life and careers in 0/st 
century effectively 

ĶŅĵĺŇĝŅŒľĴƞ 

Ţş  şşşŤŠşŧ-ťšȮȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     The King Wisdom for Local Development 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪĶĚĚŅĬȮľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮŐĸŃ
ŐĬĺėŇħĔŅĶıńĥĬŅŐĭĭĵńŗĚĵŊĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮĻŉĔļŅŐĬĺėŇħȮŐĸŃľĸńĔĔŅĶĕŀĚ
őėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮĺŇŏėĶŅŃľƢĵŋĪīĻŅĽĨĶƢĜĸŅħĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬ
ĨƟĬŐĭĭĨŅĴĻŅĽĨĶƢıĶŃĶŅĝŅĽŌƞĔŅĶıńĥĬŅŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮŐĸŃĶƞĺĴĴŊŀĔńĬĪŜŅĚŅĬőħĵ
ĭŌĶĦŅĔŅĶŐĭĭŀĚėƢĶĺĴĔńĭĪňĴĳŅėňŏėĶŊŀĕƞŅĵ 
  Apply the royal working guideline, self-sufficient 
concept, and sustainable development in their daily lives, study 
concepts and principles of the royal projects, as well as analyze the 
intelligent learning approach for pilot community development based 

ĶŅĵĺŇĝŅŒľĴƞ 



 

šşş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
on the king wisdom and the integrated participation with related sectors 

ŢŠ  şşşŤŠşŨ-ťšȮȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                       Logical thinking    
 ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĽħĚĺŇīňĔŅĶėŜŅĬĺĦĨŅĴĸŜŅħńĭĕńŘĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶĨńĺŏĸĕȮĽńħĽƞĺĬȮĶƟŀĵĸŃȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŒľƟŏľĨŋįĸȮĔŅĶŒľƟŏĚŊŗŀĬœĕ
ŏĝŇĚĳŅļŅȮŏĝŇĚĽńĠĸńĔļĦƢȮŐĸŃŐĭĭĶŌĮȮŒĬĔŅĶŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĺŇŏėĶŅŃľƢŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĸŊŀĔŒĝƟŐĬĺĪŅĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵĕƟŀĴŌĸĕƞŅĺĽŅĶŒĬőĸĔĮƤěěŋĭńĬȮŐĸŃĔŅĶĨńħĽŇĬŒěĭĬ
ıŊŘĬģŅĬĕŀĚĕƟŀĴŌĸœħƟ 
  Analyze, design and present how to calculate in order 
of steps of operations, numbers, proportions, percentages, problems 
solving, reasoning, giving conditions in term of language and symbolic 
and pattern of explaining the phenomena that occur in everyday life. 
Analysis of problems solving, choosing appropriate approaches, analyze 
and explain information in today's global and making decisions based on 
data 

ĶŅĵĺŇĝŅŒľĴƞ 

Ţš  şşşŤŠŠş-ťšȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ  ȮȮ ȮȮȮȮȮŢ&š-š-Ť' 
            English for Professional Purposes 
     ȮȮȮȮȮȮȮıŌħėŋĵŏĝŇĚŏĪėĬŇėŒĬŏĶŊŗŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮőĨƟĨŀĭŀĵƞŅĚ
ėĸƞŀĚŐėĸƞĺŐĸŃŏĮƦĬīĶĶĴĝŅĨŇőĨƟĨŀĭĔńĭįŌƟıŌħĪňŗŏĮƦĬŏěƟŅĕŀĚĳŅļŅœħƟőħĵœĴƞĴňėĺŅĴ
ŏėĶƞĚŏėĶňĵħȮĽĶƟŅĚĩƟŀĵėŜŅĪňŗĝńħŏěĬŐĸŃĴňėĺŅĴĸŃŏŀňĵħŒĬľńĺĕƟŀĪňŗľĸŅĔľĸŅĵȮőħĵĴň
ėĺŅĴŏĕƟŅŒěěŋħĮĶŃĽĚėƢĕŀĚĮĶŃŏħŖĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬĪńŘĚĶŌĮīĶĶĴŐĸŃĬŅĴīĶĶĴȮŀīŇĭŅĵ
ĴŋĴĴŀĚŏĔňŗĵĺĔńĭĮƤĠľŅŏĜıŅŃĪňŗĴňėĺŅĴœħƟŏĮĶňĵĭŐĸŃŏĽňĵŏĮĶňĵĭȮİƗĔĮĢŇĭńĨŇĪńĔļŃ
ĳŅļŅŀńĚĔķļįƞŅĬĔŇěĔĶĶĴėƞŅĵĳŅļŅŀńĚĔķļ 

 Practice speaking in natural and realistic setting with 
native speaker in the English saturated atmosphere, practice with text 

ĶŅĵĺŇĝŅŒľĴƞ 



 

šşŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťş ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
representing spoken language in abstract and concrete, describe 
perspective on problem about advantage and disadvantage, practice 
using English for communication through English Camp 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

šşš 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅĝňıėĶŌ 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠşŠŠŠşŢȮĮĶńĝĠŅĔŅĶĻŉĔļŅȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 

    Educational Philosophy 
ȮȮȮȮĮĶńĝĠŅȮŐĬĺėŇħȮŐĸŃĪķļġňĪŅĚĔŅĶĻŉĔļŅȮĻŅĽĬŅȮŏĻĶļģĔŇěȮĽńĚėĴȮ

ĺńĥĬīĶĶĴȮıŋĪīĮĶńĝĠŅĔŅĶĻŉĔļŅȮĮĶńĝĠŅĔŅĶĻŉĔļŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮĻŉĔļŅȮ
ĺŇŏėĶŅŃľƢȮŐĬĺėŇħŐĸŃĔĸĺŇīňĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŐĸŃ
ĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅĽĩŅĬĻŉĔļŅ 

    Philosophies, concepts and theories of education, 
religion, economy, society and culture; Buddhist philosophy of 
Education; educational philosophy as initiated by H.M. the King; 
studying, analyzing concepts and strategies for educational 
management to strengthen sustainable development applicable to 
school development 

 ĶĺĴŏĕƟŅĔńĭ
ĶŅĵĺŇĝŅȮ
ŠşťŢťşŢȮȮ
ľĸńĔĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅ 
ŐĸŃĺŇĝŅȮ
ŠşťţťşťȮȮ
ĔŅĶĮĶŃĔńĬ
ėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮ 

š ŠşŠšŠşš ĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴ             ȮȮȮš(Š-š-Ţ) 
    Inclusive Education 
ȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴȮĮĶŃŏĳĪŐĸŃ

ĸńĔļĦŃŀŅĔŅĶĕŀĚŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶıŇŏĻļȮĔŅĶĮĶńĭŏĮĸňŗĵĬŏıŊŗŀĔŅĶěńħ
ĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴȮŏĪėĬŇėĺŇīňĔŅĶĽŀĬȮĔŅĶĮĶńĭıķĨŇĔĶĶĴȮĔŅĶĻŉĔļŅŐĸŃ
ĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŒĬľƟŀĚŏĶňĵĬĶĺĴȮĽŊŗŀȮȮĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĭĶŇĔŅĶ
ĽĬńĭĽĬŋĬ 

    Basic knowledge on inclusive education; types and 
characteristics of children with special needs; adjustment and 
changes for management of inclusive education; teaching 
techniques, behavior adjustment; study and analysis of  the 
problems arising in inclusive classroom;  media , facilities  and 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šşŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
support services 

Ţ ŠşŠţŠşŤ ėĺŅĴŏĮƦĬėĶŌȮȮȮȮȮ   ȮȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
    Self ů Actualization for Teachers 
                ȮĽĳŅıĚŅĬėĶŌȮėŋĦĸńĔļĦŃȮŐĸŃĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌȮĔŅĶĮĸŌĔİƤĚěŇĨ
ĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮľĸńĔīĶĶĴŅĳŇĭŅĸȮŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴĕŀĚĺŇĝŅĝňıėĶŌȮĔŅĶĮĢŇĭńĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚȮĪňŗħňȮȮĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮ
ŐĸŃŏĽňĵĽĸŃŒľƟĽńĚėĴȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĶŌŐĸŃĺŇĝŅĝňıėĶŌȮĔŅĶěńħĔŅĶėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĺŇĝŅĝňıėĶŌȮĔŅĶŏĮƦĬįŌƟĶŀĭĶŌƟŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬėŇħȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮœħƟȮȮĽŅĴŅĶĩŐĽĺĚľŅŐĸŃ
ŏĸŊŀĔŒĝƟĕƟŀĴŌĸĕƞŅĺĽŅĶȮėĺŅĴĶŌƟŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĴňĮĢŇĽńĴıńĬīƢ
ĶŃľĺƞŅĚėĶŌĔńĭįŌƟŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĻńĔĵĳŅıįŌƟŏĶňĵĬȮĔŅĶĮĢŇĭńĨŇĨĬĨŅĴ
ěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıĪňŗėŋĶŋĽĳŅĔŜŅľĬħȮĔŅĶĽĶƟŅĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃıńĥĬŅ
ĺŇĝŅĝňıėĶŌŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
                 Rc_afcpqŲȮ umpigle*Ȯ rc_afcpqŲȮ rp_grqȮ _lbȮ npmdcqqgml_jȮ
standards for teachers; fostering the spirit of a teacher;  good 
governance and integrity; virtue and ethics of the teaching 
profession; behaving as role models, public consciousness and 
selfless sacrifice for social benefits; laws related to teachers and the 
teaching profession; knowledge management on teaching profession;  
being well-versed in the field of studies and teaching strategies that 
can help students think, analyze, criticize and create new things; 
seeking and choose up-to-date information and knowledge;  teacher-
student interactions and promote the potential of learners; behaving 
on the codes of the profession issued by the teachers council; 
ongoing professional development for teachers 
 

ŠşŠŠšşŠ-ťšȮȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ  
                    Ethics and Spirituality for Teachers    ȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃıķĨŇȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıȮĴŋƞĚĴńŗĬıńĥĬŅ
įŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮȮŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬ
ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮħŜŅĶĚĨĬŒľƟŏĮƦĬĪňŗŏėŅĶıĻĶńĪīŅĕŀĚįŌƟŏĶňĵĬŐĸŃĽĴŅĝŇĔŒĬĝŋĴĝĬȮőħĵ
ĔŅĶĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėƞŅĬŇĵĴĕŀĚėĶŌȮěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴĽŜŅľĶńĭėĶŌȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮĔġľĴŅĵĽŜŅľĶńĭėĶŌȮ
ĽĳŅıĔŅĶĦƢĔŅĶıńĥĬŅĺŇĝŅĝňıėĶŌȮȮőħĵŒĝƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĮĶŃĽĭĔŅĶĦƢȮ
ĔĶĦňĻŉĔļŅȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬ
ĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave morally, intend to develop learners as a spiritual 
teacher, be a role model with virtues and ethics, and a good citizen, be 
admired by students and society analyzing, synthesizing, integrating 
knowledge about teacher values, morality, virtues, ethics of teachers, 
spiritual teacher, law for teachers, condition of teacher professional 
development using experiences and case studies, practice using 
reflection to apply for self-development to become a good teacher, 
know broadly, be up-to-date, and keep up with changes 
 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ĝŊŗŀĺŇĝŅȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šşţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţ ŠşšššşŠ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮ       Ţ(š-š-Ť)  

ȮȮȮȮCurriculum Development 
    ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĮĶńĝĠŅȮ

ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŒĬĔŅĶěńħĪŜŅľĸńĔĽŌĨĶȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶŐĸŃĽŅĴŅĶĩ
ěńħĪŜŅľĸńĔĽŌĨĶœħƟȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶ
ĮĶŃŏĴŇĬľĸńĔĽŌĨĶŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

    Definitions and significance of curriculum, curriculum 
development, philosophy, principles, concepts and theories of 
curriculum construction in various designs, curriculum analysis, ability 
to create curriculum, implementation and evaluation curriculum, 
practice in curriculum evaluation and apply to curriculum 
development 

ŠşšŠšşŠ-ťšȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
           Curriculum Development 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŐĸŃľĸńĔĽŌĨĶĶŅĵĺŇĝŅĨŅĴīĶĶĴĝŅĨŇĕŀĚ
ĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮŐĸŃ
ĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĺŇĺńĥĬŅĔŅĶĕŀĚ
ľĸńĔĽŌĨĶȮĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮıŊŘĬģŅĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĪŅĚ
ĮĶńĝĠŅĔŅĶĻŉĔļŅȮěŇĨĺŇĪĵŅȮĽńĚėĴȮĺńĥĬīĶĶĴȮŏĪėőĬőĸĵňȮŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚȮľĸńĔĽŌĨĶ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶ
ĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĮƤĠľŅŐĸŃŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮȮŏıŊŗŀŒľƟŏĮƦĬįŌƟĴňėĺŅĴĶŀĭ
ĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Develop a school-based curriculumȮand subjects 
curriculum in nature of major related to school and community context, 
implement and evaluate curriculum through application of curriculum 
basic knowledge, curriculum evolution, curriculum theories and 
development model, backgrounds of curriculum developmentȮin 
educational philosophy, psychology, social, culture, technology and 
other factors; basic education curriculum, school-based curriculum 
development, curriculum implementation, curriculum evaluation, 
problems and trends in curriculum development; and to be a person 
who know broadly, be up-to-date, and keep up with changes 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

Ť ŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬȮȮ              Ţ(š-š-Ť)                  
                Management of Learning and Classroom Management 

    ĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟįŌƟŏĶňĵĬĶŌƟěńĔėŇħŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦėŇħĽĶƟŅĚĽĶĶėƢŐĸŃŐĔƟĮƤĠľŅȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭ
ĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮȮĔŅĶ
ěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶıńĥĬŅĻŌĬĵƢĔŅĶŏĶňĵĬŒĬĽĩŅĬĻŉĔļŅŐĸŃĔŅĶĭŌĶĦŅĔŅĶȮȮĔŅĶ

ŠşšššşŠ-ťšȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                        Instructional Science 

ȮȮȮȮȮȮȮȮȮȮȮȮĺŅĚŐįĬŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŅĴŅĶĩ
ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟȮŏŀŅŒěŒĽƞȮŐĸŃ
ĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃĭŋėėĸȮěńħĔŇěĔĶĶĴŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶ
ŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĨĶŃľĬńĔĩŉĚĽŋĕĳŅĺŃĕŀĚįŌƟŏĶňĵĬȮĭŌĶĦŅĔŅĶ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ĝŊŗŀĺŇĝŅŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šşŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŏĶňĵĬĶŌƟŐĭĭŏĶňĵĬĶĺĴȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟŏĔŇħįĸěĶŇĚȮİƗĔĮĢŇĭńĨŇĔŅĶ
ĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟȮ 

    Theories and models of learning management for 
qrsbclrŲqȮ apgrga_jȮ _lbȮ apc_rgtcȮ rfgligle9Ȯ npglagnjc*Ȯ amlacnrȮ _lbȮ
practice in writing lesson plans; learning and learning environment 
management; classroom management, learning center development 
in school and integrating of inclusive education; practice in effective 
learning management, and in classroom management for 
amlqrpsargleȮjc_plgleȮcltgpmlkclrȮqcptgleȮjc_plcpqŲȮ_afgctckclrȮ
learning 

 
 

ėĺŅĴĶŌƟȮŏĬŊŘŀľŅĺŇĝŅȮľĸńĔĽŌĨĶȮĻŅĽĨĶƢĔŅĶĽŀĬȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮőħĵŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅ
ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŐĸŃĳŅļŅȮĔŅĶĭŌĶĦŅĔŅĶĽŊŗŀŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟ
ŒĬĝŋĴĝĬĪƟŀĚĩŇŗĬȮȮĽŊŗŀŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĻŉĔļŅŏĶňĵĬĶĺĴȮĔŅĶĝňŘŐĬŃįŌƟŏĶňĵĬȮȮĔŅĶ
ĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĢŇĭńĨŇĔŅĶ
ĽŀĬŐĭĭěŋĸĳŅėȮĔŅĶĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅı 

Instructional plan and management in nature of major 
to develop learners to be an intellectual and innovator, enhancing 
student learning, attending and accepting individual differences among 
students, creating activities and learning atmosphere for promoting 
qrsbclrqȮ f_nnglcqqȮ glȮ jc_plgle9Ȯ _u_pclcqqȮ glȮ jc_plcpqŲȮwell-being,  
integrating knowledge, content, curriculum, teaching science and digital 
technology in instruction by using learning theories, instructional 
innovation for skills development in the 0/st century, integrated 
instruction, integrated instruction on sufficiency economy philosophy, 
content and language integrated learning, integrated instruction on 
media and learning resources in local community,  digital technology 
media, inclusive education, coaching, classroom management, designing 
and lesson plan writing, micro-teaching, practicum in real situation; to 
be a responsible and committed person in developing learners fulfill 
their potential. 

 
 
 



 

šşť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ť ŠşšţšşŤ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇ              š(Š-š-Ţ) 

 ȮȮȮȮŏĻĶļģĔŇěıŀŏıňĵĚ ȮȮȮȮ 
     Learning Management Follow Sufficiency Economy 
Philosophy    ȮȮȮȮȮȮ 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃ 
 ȮȮȮȮĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĮĶńĝĠŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĬŜŅĮĶńĝĠŅ
ŏĻĶļģĔŇěıŀŏıňĵĚœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮőėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮ
ŏĔļĨĶĪķļġňŒľĴƞȮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶȮŐĬĺėŇħŏĻĶļģĔŇě
ıŀŏıňĵĚȮŏĔļĨĶĪķļġňŒľĴƞȮľĸńĔĔŅĶĪĶĚĚŅĬĔńĭĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮİƗĔĮĢŇĭńĨŇĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ 

  Philosophy, principle and concept of sufficiency economy; 
application of sufficiency economy in livelihood; royal initiative 
projects; the new theory; learning management design by integrating 
sufficiency camlmkw*ȮrfcȮlcuȮrfcmpw*Ȯ_lbȮigleŲqȮumpigleȮnpglagnjcqȮ
to learning areas; practice in simulation learning management and 
real situation 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶȮ 

Ŧ ŠşŢŢŢşŠȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮEducation Innovation and Information Technology 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮĔŅĶŀŀĔŐĭĭĽŊŗŀȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶŀŀĔŐĭĭȮ
įĸŇĨȮĮĶŃĵŋĔĨƢŒĝƟȮĮĶŃŏĴŇĬĽŊŗŀĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮ
ĨĸŀħěĬĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

    Principles, concepts, theories, and designs of educational 
innovation and information technology, information technology for 
communication; design, manufacture, application, and assessment of 

ŠşŢŠšşŠ-ťšȮȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮ 
                       Innovation and Information Technology for Educational 
Communication and LearningȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      ȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴ
īĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĪňŗ
ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴ
ĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮĔġľĴŅĵ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ
ĝŊŗŀĺŇĝŅȮȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šşŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
innovative media and information technology for learning, the ability 
to use information technology to communicate properly 

ĪňŗŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĸŊŀĔŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃœĴƞĸŃŏĴŇħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃ
ŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮ
ŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Apply digital technologies for learning management 
bcqgelȮ glȮ _aampb_lacȮ ugrfȮ glbgtgbs_jȮ k_hmpȮ rmȮ bctcjmnȮ jc_plcpqŲȮ
intellectual and to be innovators based on contexts, learner individual 
differences, and learners with special needs by analyzing principals, 
concepts, and theories being relevant to innovation and information 
technology for educational communication and learning, laws, and 
ethics in utilizing digital technologies in order to be able to select and 
apply innovation and information technology for educational 
communication and learning effectively, not pirate intellectual 
properties, and use reflection to apply for self-development to become 
a good teacher, know broadly, be up-to-date, and keep up with changes 

ŧ ŠşţŢţşŠȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮMeasurement and Evaluation of Learning 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĺńħıķĨŇĔĶĶĴĔŅĶĻŉĔļŅȮĔŅĶľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀ
ĺńħįĸĔŅĶĻŉĔļŅȮĮĢŇĭńĨŇĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬ 

    Principles, concepts, and practices in learning 
kc_qspckclrȮ _lbȮ ct_js_rgml9Ȯ jc_plgleȮ `cf_tgmpŲqȮ kc_qspgleȮ
instruments; validation of the educational measurement; practice of 
_qqcqqgleȮ_lbȮct_js_rgleȮqrsbclrqŲȮjc_plgle*Ȯ_qqcqqgleȮ_lbȮct_js_rgleȮ

ŠşţššşŠ-ťšȮȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLearning Measurement and Evaluation               
      ȮȮȮȮȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĽĳŅıěĶŇĚħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴ
ŐĸŃĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚĽŅĶŃĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗĮĶŃŏĴŇĬȮĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚ
ĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĽŃĪƟŀĬįĸĔŅĶ
ĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟ
ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶ
ŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮĔŅĶŒľƟĕƟŀĴŌĸĮƚŀĬĔĸńĭĪňŗĽƞĚŏĽĶŇĴĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŐĬĺĪŅĚĔŅĶŒĝƟįĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬŒĬĮĶńĭĮĶŋĚ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ
ĝŊŗŀĺŇĝŅ
ĳŅļŅŀńĚĔķļȮ
ľĬƞĺĵĔŇĨȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šşŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
the qrsbclrqŲȮ jc_plgleȮ _lbȮ gknjckclrgleȮ rfcȮ pcqsjrqȮ mdȮ rfcȮ
measurement in developing students 

ŏľĴŅŃĽĴŐĸŃĽĶƟŅĚĽĶĶėƢȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬ
ĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Measure and evaluate through methods which are 
practical and appropriate to the subject matter, context, individual 
difference of learners, and learners with special needs, reflect the 
evaluation result for learner development and quality development of 
learning management under the concepts and theories of measurement 
and evaluation, authentic assessment, measurement and evaluation 
instrument design, feedback giving for learning promotion in learners, 
guideline of using measurement and evaluation result in learner 
development, proper and creative measurement and evaluation, and 
use the reflective practice for self-development to be a good teacher 
who is proficient, smart, and up to date 

Ũ ŠşţţţşţȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ  ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮResearch for Learning Development 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺŇěńĵȮĔŅĶŒĝƟŐĸŃįĸŇĨĚŅĬĺŇěńĵŏıŊŗŀ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ
ĽŅĴŅĶĩĪŜŅĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮȮĽŅĴŅĶĩĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ȮȮȮȮPrinciples, concepts, and practices in research; use and 
conduction of research for learning development; ability to in 
implement research findings into teaching; ability to conduct 
research to develop teaching and students, ability to present 
research findings for learning development 

ŠşţŢšşš-ťšȮȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch and Development in Innovation and LearningȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔȮĭĶŇĭĪėĺŅĴŐĨĔĨƞŅĚ
ľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶıŇŏĻļȮőħĵĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĽĳŅı
ĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶĽĶƟŅĚ
ŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬ
ĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ
ŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭ
ĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 
 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ
ĝŊŗŀĺŇĝŅȮȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šşŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Research, solve problems to develop learners, and 

create innovation to dctcjmnȮjc_plcpqŲȮjc_plgleȮglȮ_aampb_lacȮugrfȮ
individual major, context of learner individual differences, and learners 
with special needs by studying, analyzing problem conditions and needs 
in learner development in classrooms, design research by applying 
npglagn_jq*Ȯamlacnrq*Ȯpcqc_pafȮrfcmpgcq*Ȯpcqc_pafcpqŲȮcrfgaq*Ȯpcqc_pafȮ
instrumentation, apply digital technologies for creating innovation in 
research to solve problems and develop learners, relevant innovation in 
community in order to be able to implement research results in 
developing learning management and learners, and use reflection to 
apply for self-development to become a good teacher, know broadly, 
be up-to-date, and keep up with changes 

Šş ŠşŤŠŤşŠ ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮ               Ȯš(š-ş-ţ) 
    Developmental Psychology   
   ȮěŇĨĺŇĪĵŅıŊŘĬģŅĬŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮŀŇĪīŇıĸĨƞŅĚŕȮĪňŗĴň

ĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃıńĥĬŅĔŅĶȮĪķļġňŏĔňŗĵĺĔńĭěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮıńĥĬŅĔŅĶ
őħĵĶĺĴĕŀĚĴĬŋļĵƢĪŋĔĝƞĺĚĺńĵȮĔŅĶŒĝƟěŇĨĺŇĪĵŅıńĥĬŅĔŅĶŏıŊŗŀėĺŅĴŏĕƟŅŒěŐĸŃ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŒľƟŏĨŖĴĻńĔĵĳŅı 

   Basic psychology and human evolution psychology; 
factors affecting growth  and development; theories concerning 
developmental psychology; developmental processes of human  
life-span; use of developmental psychology for understanding and  
qsnnmprgleȮȮjc_plcpqŲȮnmrclrg_jq 

 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŠ ŠşŤŢŤşšȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ   ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

ȮȮȮȮ Psychology for Teachers 
ȮȮȮȮȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħ

ĽĳŅıŐĺħĸƟŀĴľƟŀĚŏĶňĵĬŒľƟŏĮƦĬĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅŏıŊŗŀėĺŅĴŏĕƟŅŒěȮŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŒľƟŏĨŖĴ
ĻńĔĵĳŅıȮěŇĨĺŇĪĵŅĔŅĶŐĬŃŐĬĺŐĸŃĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĶŃĭĭĔŅĶħŌŐĸĝƞĺĵŏľĸŊŀ
ĬńĔŏĶňĵĬȮŒľƟĽŅĴŅĶĩĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒĬĔŅĶĺŅĚŐįĬĔŅĶĻŉĔļŅȮŀŅĝňıŐĸŃĔŅĶ
ĮĶńĭĨńĺŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮĨĸŀħěĬĽŅĴŅĶĩŒľƟėŜŅŐĬŃĬŜŅĝƞĺĵŏľĸŊŀ
įŌƟŏĶňĵĬŒľƟĴňėŋĦĳŅıĝňĺŇĨĪňŗħňĕŉŘĬ 

    Learning psychology and educational psychology;  
learning theories, classroom environmental management for  
learning  community; use of  learning  psychology and educational 
nqwafmjmewȮȮdmpȮslbcpqr_lbgleȮȮ_lbȮȮqsnnmprgleȮȮjc_plcpŲqȮnmrclrg_jq*Ȯ
Guidance and counseling psychology; student care and support 
system to be able to help students in educational planning,  
occupational planning and adjusting oneself into society also be 
able to advise  learner  to  obtain  best life  quality 

ŠşŤŠšşŠ-ťŠȮȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ                                   ȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPsychology for Teacher                               Ȯ 

ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļĢňĪŅĚěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮ
ŐĸŃěŇĨĺŇĪĵŅĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĪńĔļŃĪŅĚĽĴŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴĝƞĺĚĺńĵȮŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĺŇŏėĶŅŃľƢȮ
ŐĔƟĮƤĠľŅȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬ
ĨŅĴĻńĔĵĳŅıŐĸŃĝƞĺĚĺńĵȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚěŜŅŏĮƦĬıŇŏĻļȮŐĬĺĪŅĚĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ĔńĭįŌƟĮĔėĶŀĚŏĔňŗĵĺĔńĭĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮĔŅĶ
ĽŃĪƟŀĬėŇħȮŏıŊŗŀŒľƟĽŅĴŅĶĩŀŀĔŐĭĭħŌŐĸĝƞĺĵŏľĸŊŀȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸ
ĨŅĴĻńĔĵĳŅıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦȮėĺŅĴŏĮƦĬėĶŌȮĶŅĵĚŅĬįĸĔŅĶıńĥĬŅ
ėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭŐĔƞįŌƟĮĔėĶŀĚŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ
ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Principle, concept, theory, developmental psychology, 
educational psychology, guidance psychology and counseling 
psychology, executive brain function for learning, learning and 
development promotion by age and individual difference of learners, 
learning management for learners with special needs, analyze, solve 
problems, apply, design learner behavior management to develop 
learners according to their potential and ages, explore the case studies 
and the reflective practice to design learner assistant and development 
based on individual ability of each learner, persist to develop learners 
with the spirit of being a teacher, well-organized leaner development 
report system to give the advice guideline and feedback to parents and 
related people which leads to collaboration in learner development, 
use the reflective practice in self-development to be a good teacher 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 

šŠŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
who is proficient, smart, and up to date 

 
Šš ŠşťŢťşŢȮȮľĸńĔĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ Ȯ               ȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 

     Principles of Educational Administration 
ȮȮȮȮȮėĺŅĴľĴŅĵĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮŐĬĺėŇħŐĸŃĪķļġňŏĭŊŘŀĚĨƟĬ

ŏĔňŗĵĺĔńĭĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĔĶŃĭĺĬĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĶŃĭĭĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅȮĔŅĶěńħĶŃĭĭĳŅĵŒĬľĬƞĺĵĚŅĬĪŅĚĔŅĶĻŉĔļŅĺŇīňĔŅĶŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭ
ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ 

    Definitions of Educational administration; concepts and 
theories of educational administration; the process of educational 
administration; educational administration system; institutional 
organization; problems solving relate to education administration 

ŠşťššşŠ-ťšȮȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEducation Administration and Quality Assurance in 
Education           

ĮĶńĝĠŅĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĭĶŇĭĪȮĬőĵĭŅĵȮĵŋĪīĻŅĽĨĶƢȮŏıŊŗŀěńħĪŜŅ
ŐįĬĚŅĬŐĸŃőėĶĚĔŅĶıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĚŅĬ
ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅȮħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĽĩŅĬĻŉĔļŅȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮ
ŐĸŃŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒľƟįŌƟŏĶňĵĬȮĔŅĶěńħĔŅĶ
ĻŉĔļŅĕŀĚĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶĻŉĔļŅȮőħĵŒĝƟ
ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀıńĥĬŅĨĬŏŀĚŒľƟĴňĪńĻĬėĨŇĪňŗħňĩŌĔĨƟŀĚĨƞŀ
ĭƟŅĬŏĴŊŀĚȮıŊŘĬģŅĬĝňĺŇĨĪňŗĴńŗĬėĚȮĴňĚŅĬĪŜŅȮĴňŀŅĝňıȮŏĮƦĬıĸŏĴŊŀĚħňȮĶŀĭĶŌƟŏĪƞŅĪńĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔȮĽńĚėĴĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Educational Philosophy, analyze the context of the 
strategic policy for the preparation of plans and educational 
development programs and communities, design; implement the quality 
assurance in education work that is consistent with educational 
institutions. With knowledge of educational administration,  information 
system for school administration, quality assurance education, and the 
philosophy of sufficiency economy to create immunity for learners, 
educational management of educational institutions at each level and 
type of education by using a variety of learning management processes 
to develop oneself to have a good attitude, right base on country, 
stable life, work, career, good citizenship,  understand the  world 
context wisely, modern society and keeping pace with changes 

Š,ȮĶĺĴȮȮŢȮ
ĶŅĵĺŇĝŅŏĕƟŅ
ħƟĺĵĔńĬȮœħƟŐĔƞ
ŠşŠŠŠşŢȮ
ĮĶńĝĠŅ
ĔŅĶĻŉĔļŅȮ
ŠşťŢťşŢȮȮ
ľĸńĔĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅ 
ŠşťţťşťȮȮ
ĔŅĶĮĶŃĔńĬ
ėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬ
ľĬƞĺĵĔŇĨȮȮŐĸŃ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 

ŠŢ ŠşťţťşťȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮEducational Quality Assurance     
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ

ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĬĻŉĔļŅȮĽŅĴŅĶĩ
ěńħĔŅĶėŋĦĳŅıĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮŐĸŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶěńħĔŇěĔĶĶĴĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶěńħĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟœħƟȮȮ 

    Principles, concepts, and regulations regarding 
management of educational quality assurance,  education quality 
assurance; internal quality assurance; ability to manage quality of 
learning activities and develop learning quality continuously; and 
ability to organize activities for quality assessment of learning 
activities 



 

šŠš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šţ ŠšŢŢŦşŠ  ĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮ             ȮȮȮš(Š-š-Ţ) 

     Thai Language for Teachers 
ȮȮȮȮȮĳŅļŅŐĸŃĺńĥĬīĶĶĴœĪĵŏıŊŗŀĔŅĶŏĮƦĬėĶŌȮĔŅĶŒĝƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶ

ıŌħȮȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀėĺŅĴľĴŅĵŀĵƞŅĚĩŌĔĨƟŀĚȮĔŅĶŒĝƟ
ĳŅļŅœĪĵŐĸŃĺńĥĬīĶĶĴŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

    Thai language and Thai culture for teacher, usage 
listening, speaking, reading, and writing skills meaningfully, usage of 
Thai language and cultures for peaceful life 

ŠššŠšşŠ-ťŠȮȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLanguage for Communication  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮ
įŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅ
ĽŜŅľĶńĭėĶŌȮľĸńĔĔŅĶȮŏĪėĬŇėĺŇīňĔŅĶŒĝƟȮİƗĔĮĢŇĭńĨŇĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮ
ĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬȮ
ŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀ
ıńĥĬŅįŌƟŏĶňĵĬȮĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀıńĥĬŅĨĬŒľƟĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭȮİƗĔĔŅĶŒĝƟĳŅļŅŐĸŃĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚľĸŅĵľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞ
ĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

Use Thai-English language for communication in learning 
k_l_eckclrȮ_nnpmnpg_rcjwȮglȮ_aampb_lacȮugrfȮamlrcvrȮ_lbȮjc_plcpŲqȮ
differences, learners with special needs, by analyzing concepts, theory, 
speech communication for teachers, principle, and techniques of 
Language Use as well as practice listening, speaking, reading, writing, and 
gestures to transmit meanings in instruction and communication, design 
learning management in listening, speaking, reading, writing, and 
gestures to develop learners, seek for general information for broader, 
up-to-date self-development and keeping up with the changes, practice 
the language and culture for peaceful living 

 
 
 
 
 

Š,ȮĶĺĴȮšȮ
ĶŅĵĺŇĝŅŏĕƟŅ
ħƟĺĵĔńĬȮœħƟŐĔƞȮ
ŠšŢŢŦşŠȮȮ
ĳŅļŅœĪĵ
ĽŜŅľĶńĭėĶŌȮȮȮȮ
ŐĸŃȮ
ŠšţšŦşŢȮ
ĳŅļŅȮŀńĚĔķļ
ĽŜŅľĶńĭėĶŌȮȮȮȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅȮĝŊŗŀĺŇĝŅȮȮ
ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃ 
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ŠŤ ŠšţšŦşŢȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌȮȮȮȮȮ               š(Š-š-Ţ) 
    English Language for Teachers 
ȮȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀıńĥĬŅĺŇĝŅĝňıėĶŌȮĔŅĶŒĝƟĪńĔļŃȮĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶ

ŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŐĸŃĺńĥĬīĶĶĴȮĮĶŃŏıĦňȮ
ĺŇĩňĝňĺŇĨŐĸŃėĺŅĴŏĝŊŗŀȮŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

    English language for professional development; usage of 
English language for communication regarding, listening, speaking, 
reading, and writing skills; usage of English language and culture, 
tradition, way of life, and belief for peaceful life 



 

šŠŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šť ŠşŠŢŠşţȮȮĔŅĶěńħĔŅĶŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ȮȮȮȮȮLearning Resources and Local Wisdom Management Ȯ 
ȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮĕŀĭŏĕĨĕŀĚŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇ

ĮƤĠĠŅĪƟŀĚĩŇŗĬȮĮĶŃŏĳĪĕŀĚŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪňŗĽŜŅėńĠŒĬĪƟŀĚĩŇŗĬȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬȮĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŒĬ
ģŅĬŃĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟȮĭĪĭŅĪĕŀĚĳŌĴŇĮƤĠĠŅĪňŗĴňĨƞŀĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮ
ěŋħĴŋƞĚľĴŅĵĶŃĭĭŏĬŊŘŀľŅŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĻŉĔļŅȮĔŅĶŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀĔŅĶěńħ
ĔŅĶĻŉĔļŅ 

ȮȮȮȮȮDefinitions, significance, and scope of learning resources 
and local wisdom; types of important local resources; Infrastructure 
for Learning; knowledge and skills for transferring knowledge; local 
wisdom as a learning resource; role of wisdom on transferring 
knowledge; the aims of content system and learning process for 
local wisdom liable to apply in education; utilizing learning resources 
and local wisdom in education management 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŦ ŠşšŢšşţȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮInstruction for Thinking Process Development   

 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħ
 ȮȮȮȮĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĪķļġňŏĔňŗĵĺĔńĭĔŅĶėŇħŐĸŃĔŅĶıńĥĬŅĽĨŇĮƤĠĠŅȮŏĪėĬŇėĔŅĶěńħ
ĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĔĶŃĭĺĬĔŅĶėŇħŐĔƟĮƤĠľŅȮ
ŐĸŃĔĶŃĭĺĬĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶ
ėŇħŒĬĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶ
ėŇħŐĭĭĨƞŅĚŕ 

 

  ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ȮȮȮȮȮTheories of thinking and cognitive development, activity 

management techniques to develop creative thinking process, 
problem solving process, and critical thinking process;  learning 
management to develop thinking process in learning areas, practice 
in learning management to develop various kinds of thinking process 

Šŧ ŠşšŢšşťȮĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮLearner Development Activities 

 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšššşŠȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮ 
ȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĴŋƞĚľĴŅĵȮŐĸŃĮĶŃőĵĝĬƢĕŀĚĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮ

ĮĶŃŏĳĪĕŀĚĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮľĸńĔĔŅĶĭĶŇľŅĶěńħĔŅĶĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮ
ĸńĔļĦŃŐĸŃŐĬĺĪŅĚĔŅĶěńħĔŇěĔĶĶĴŐĬŃŐĬĺȮĔŇěĔĶĶĴĬńĔŏĶňĵĬȮĔŇěĔĶĶĴĸŌĔŏĽŊŀȮ
ĵŋĺĔŅĝŅħȮįŌƟĭŜŅŏıŖĠĮĶŃőĵĝĬƢȮĔŇěĔĶĶĴŏıŊŗŀĽńĚėĴŐĸŃĽŅīŅĶĦĮĶŃőĵĝĬƢȮĔŅĶ
ĮĶŃŏĴŇĬįĸĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮĔŅĶİƗĔěńħőėĶĚĔŅĶĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬ 

ȮȮȮȮDefinitions, purposes, and benefit of learner 
development activities; types of learner development activities; 
principle of administer in learner development activities, 
characteristics and methods of management in counseling activities, 
student activities, boy scout, junior red cross, girl guides, social 
service and territorial defiance, activities for social and public 
interest; learner development activities evaluation; practice to 
manage learner development activities projects 

 
 
 
 
 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŨ ŠşŢŢŢşšȮĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňȮȮš&Š-š-Ţ'ȮȮȮȮȮȮȮȮȮȮ

 ȮȮȮȮȮĽŅĶĽĬŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInformation Communication Technology Instruction 

ȮȮȮȮĻŉĔļŅľĸńĔĔŅĶȮėĺŅĴĽŜŅėńĠȮŐĸŃĭĪĭŅĪĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬ
ĶŃĭĭŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮĶŌĮŐĭĭĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŇěĔĶĶĴŐĸŃĭĶŇĔŅĶ
ĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟĔŅĶŏĶňĵĬ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E-learning) ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

   Principles and the role of teaching and learning through 
networking, information technology concepts related to teaching and 
learning through networking. The format of the course. Activities and 
Services to support teaching and learning through networking.  
Practice using electronic learning (E-learning) in teaching and learning 
through networking, information technology. 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šş ŠşŢŢŢşŢȮȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬȮȮȮȮȮȮȮ                  š(Š-š-Ţ) 
     Design and Development Instruction Media 
     ėĺŅĴľĴŅĵȮĮĶŃŏĳĪŐĸŃĮĶŃőĵĝĬƢĕŀĚĽŊŗŀĔŅĶĽŀĬȮĔŅĶŏĸŊŀĔŒĝƟĽŊŗŀ

ĔŅĶĽŀĬĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅĺŇĝŅȮĔŅĶĺŇŏėĶŅŃľƢŏĬŊŘŀľŅȮŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀ
ĔŅĶĽŀĬȮĔŅĶľŅĮĶŃĽŇĪīŇĳŅıĕŀĚĽŊŗŀĔŅĶĽŀĬȮİƗĔĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŐĸŃľŅ
ĮĶŃĽŇĪīŇĳŅıĽŊŗŀĔŅĶĽŀĬ 
      Definition, types, and benefits of teaching materials; the 
appropriate selection of teaching materials for the subjects, content 
analysis, design and development of teaching materials; the 
efficiency validation of teaching materials; practice of the creation 
and efficiency validation of teaching materials   

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
šŠ ŠşŢŢŢşţȮȮĔŅĶĽĶƟŅĚŐĸŃĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ȮȮȮȮȮMultimedia Construction and Presentation for   
Education 

ȮȮȮȮėĺŅĴľĴŅĵȮľĸńĔĔŅĶȮĪķļġňŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŒĝƟĽŊŗŀĴńĸĨŇĴňŏħňĵ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮľĸńĔĔŅĶĽĶƟŅĚĽŊŗŀĴńĸĨŇĴňŏħňĵȮŐĸŃĔŅĶĬŜŅŏĽĬŀĽŊŗŀ
ĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŀŀĔŐĭĭȮ
ĽĶƟŅĚȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĶŌĮŐĭĭĨƞŅĚȮŕȮ 

    Definitions, principles, theories, and significance of 
multimedia using in teaching management; principles of multimedia 
materials creation, and presentation for education; practice of using 
computer programs to design, create, and present in various forms 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šš ŠşţŢţşšȮĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ'ȮȮ 
ȮȮȮȮProgram Evaluation 
ȮȮȮȮĔĶŀĭėĺŅĴėŇħŒĬĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶŐĸŃĔŅĶĺŅĚŐįĬőėĶĚĔŅĶȮȮ

ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŐĸŃ
ĮĶŃĽŇĪīŇįĸĕŀĚőėĶĚĔŅĶ 

ȮȮȮȮȮConceptual framework in project evaluation, and project 
plan; analysis of possibility of project; evaluation of efficiency, and 
effectiveness of project 

 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŢ ŠşţŢţşŢȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇěńĵȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ)   
     Computer Program for Conducting Research 

     ȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĮĶŃŏĳĪŐĸŃĸńĔļĦŃĽŜŅėńĠ
ĕŀĚőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĔŅĶĺŇěńĵȮŐĬĺėŇħŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵȮĔŅĶĽĶƟŅĚŐĲƚĴĕƟŀĴŌĸŐĸŃĔŅĶŏĸŊŀĔŒĝƟėŜŅĽńŗĚĨƞŅĚŕȮȮ
ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŐĮĸįĸĕƟŀĴŌĸ 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
      Basic knowledge of using computer, types, and 

important characteristic of computer program; computer program for 
research; basic concept for analysis in research data; creation of file 
data, and the selection of using commands in analysis, and 
interpretation data 

šţ ŠşŤŠŤşţȮĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮHuman Relations for Teachers 
ȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮľĸńĔĔŅĶȮ

ŀĚėƢĮĶŃĔŀĭȮĔĶŃĭĺĬĔŅĶŐĸŃŏĪėĬŇėĔŅĶĽĶƟŅĚĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮĭĪĭŅĪ
ĕŀĚėĶŌŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚĴĬŋļĵĽńĴıńĬīƢŒĬőĶĚŏĶňĵĬŐĸŃĝŋĴĝĬȮ 

ȮȮȮȮDefinitions and significance of human relations for 
teachers, principles, components,  process and techniques of 
building the human relations for teacher; the role of teacher in 
promoting human relations in school and community 

  ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŤ ŠşŤŢŤşŨȮěŇĨĨĮƤĠĠŅĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĝŅĝňıėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮContemplative Education for Student Teachers 
ȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮŐĬĺėŇħěŇĨĨĮƤĠĠŅ

ĻŉĔļŅŐĸŃĔŅĶİƗĔİĬĨĬŏŀĚĨŅĴŐĬĺėŇħěŇĨĨĮƤĠĠŅĻŉĔļŅŏıŊŗŀėĺŅĴŏĮƦĬėĶŌĪňŗŐĪƟ 
    Definitions, significance, and background; concepts of 

contemplative education and self-practice through contemplative 
education 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šť ŠşťŢťşţȮĳŅĺŃįŌƟĬŜŅȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮȮLeadership 
ȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚįŌƟĬŜŅŐĸŃĳŅĺŃįŌƟĬŜŅȮŐĭĭĕŀĚįŌƟĬŜŅŐĸŃ

ĳŅĺŃįŌƟĬŜŅȮĭĪĭŅĪľĬƟŅĪňŗĕŀĚįŌƟĬŜŅȮėŋĦĸńĔļĦŃĕŀĚįŌƟĬŜŅĪňŗħňȮȮěŇĨĺŇĪĵŅĕŀĚįŌƟĬŜŅȮĔŅĶ
ŏĽĶŇĴĽĶƟŅĚĳŅĺŃįŌƟĬŜŅȮĔŅĶıńĥĬŅėĺŅĴĽĶƟŅĚĽĶĶėƢĕŀĚįŌƟĬŜŅȮįŌƟĬŜŅĔńĭĔŅĶĨńħĽŇĬŒěȮİƗĔ

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĪńĔļŃĔŅĶŏĮƦĬįŌƟĬŜŅȮŏĪėĬŇėĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪňŗħň 

     Definitions, significance of leaders and leadership; model 
of leaders and leadership;  role and duty of leaders; the 
characteristics of a good leader; psychology of leadership;  
strengthening leadership; developing creative leadership; leader and 
decision making; practice leadership skills; technical strengthen  good 
leadership 

šŦ ŠşŨšŨşŠȮįŌƟĔŜŅĔńĭĸŌĔŏĽŊŀȮĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮBasic Unit Leader Training Course (B.T.C.)  
ȮȮȮȮĮĶŃĺńĨŇȮėĺŅĴŏĮƦĬĴŅȮľĸńĔĔŅĶȮěŋħĴŋƞĚľĴŅĵŐĸŃĽŅĶŃĽŜŅėńĠĨƞŅĚŕȮ

ĕŀĚĔŇěĔŅĶĸŌĔŏĽŊŀȮĪńĔļŃŐĸŃĔŇěĔĶĶĴĨƞŅĚŕȮĕŀĚĸŌĔŏĽŊŀȮİƗĔŀĭĶĴĺŇĝŅįŌƟĔŜŅĔńĭ
ĸŌĔŏĽŊŀĮĶŃŏĳĪŒħĮĶŃŏĳĪľĬŉŗĚŒĬĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬȮĨŅĴľĸńĔĽŌĨĶĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶĸŌĔŏĽŊŀŐľƞĚĝŅĨŇŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĸŌĔŏĽŊŀŒĬ
őĶĚŏĶňĵĬ 

ȮȮȮȮHistory, principles, aim, and concept of scout activities; 
skills and activities of scouts; train a basic of scout subject based on 
National Scout Organization of Thailand to apply scout instructional 
in school 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŧ ŠşŨŢŨşŠȮĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĽŜŅľĶńĭėĶŌȮ ȮȮȮȮȮȮ       š(Š-š-Ţ) 
    Learning Recreation for Teachers 
    ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮŏĮƦĬįŌƟĬŜŅĔŇěĔĶĶĴ

ĬńĬĪĬŅĔŅĶĮĶŃŏĳĪĨƞŅĚŕȮĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĨŅĴĔĸŋƞĴĽŅĶŃȮěńħőėĶĚĔŅĶĬńĬĪĬŅĔŅĶ
ŒĬőĶĚŏĶňĵĬŐĸŃĝŋĴĝĬ 

    Definitions, significance of the recreational activities; being 
leader in varities of recreational activities;  analysis and application of 

 ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



 

šŠŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
various types of recreational activities in learning management based 
on child-centre as follow subject area;  recreate project in schools 
and community 

 
šŨ ŠŠţŢŨŠşȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ȮȮȮȮSchool Botanical Garden 
ȮȮȮȮŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮŀĚėƢĮĶŃĔŀĭĽĺĬ

ıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬȮĔŅĶĽĶƟŅĚŐĸŃěńħĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟŏĮƦĬĮƤěěńĵŐľƞĚ
ĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶěńħĪŜŅŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĽĺĬ
ıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

     Learning in Royal speech, idea, background and the 
element of school botanical garden; the creating and managing basic 
factor set of school to be a learning factor of nature and 
environment; the progressive guidelines; making an operation plan; 
the evaluation and tracking the progress of school botanical garden 
in many aspects and integration to teaching 

  ĶŅĵĺŇĝŅĪňŗĨńħ
ŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Ţş  ŠşşţŢşŢ-ťšȮȮėĶŋĬŇıĬīƢȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ(ş-š-Š) 
 ȮȮȮȮȮȮȮȮȮȮȮIndividual Development Plan : ID Plan     
 ȮȮȮȮȮȮȮȮȮȮȮěńħĪŜŅėĶŋĬŇıĬīƢȮőħĵĔŅĶĶĺĭĶĺĴȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢĽĴĶĶĩĬŃĔŅĶ
ĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬėĶŌȮįƞŅĬĔĶŃĭĺĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶ
ĮĢŇĭńĨŇĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏĨŇĴŏĨŖĴĽĴĶĶĩĬŃȮĽŃĪƟŀĬ
ĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) 
ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Create individual development plan by gathering, analyzing 
and synthesizing capacity of teacher duties together with teachers 

ĶŅĵĺŇĝŅŒľĴƞ 



 

ššş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
characteristics through the lesson learned from teaching experience in 
educational institution and self-learning, attend the activities to fulfill capacity 
in after action review (AAR) individually as well as share and learn under the 
context of profession learning community (PLC) to develop oneself to keep 
up with changes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ššŠ 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌ 

 
Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠşşţŧşŠȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&ťş' 

ȮȮȮȮȮȮPracticum in Teaching /ȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĽńĚŏĔĨĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶȮŀŀĔŐĭĭȮ

ěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬȮěńħĪŜŅŐįĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĽĶƟŅĚėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮȮěńħĪŜŅŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀ
ěŋħĮĶŃĽĚėƢĔŅĶĽŀĬĪňŗľĸŅĔľĸŅĵȮőħĵŏĬƟĬĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗ
ľĸŅĔľĸŅĵȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŏıŊŗŀŏĮĸňŗĵĬŐĮĸĚĨĬŏŀĚĨŅĴĵŋėĽĴńĵŐĸŃ
ĺńĥĬīĶĶĴŒľĴƞŕĪňŗŏĔŇħĕŉŘĬȮĽĶƟŅĚȮıńĥĬŅȮŏĸŊŀĔȮŒĝƟĬĺńĨĔĶĶĴĔŅĶĻŉĔļŅŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ěŅĔĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıĶŃľĺƞŅĚŏĶňĵĬȮ 

      Practicum experiences in teaching: observation on 
management process of learning; curriculum analysis; course design; 
lesson plans based on a wide range of activities serving a variety of 
purposes, focusing on students as the center and knowledge 
exchanging for self-development in response to any changes arise 
both socially and culturally; creating teaching materials, innovation, 
and educational technology for improving and developing a learning 
management program 

ŠşşŠŧşŠ-ťšȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮPracticum in Teaching / 
 ȮȮȮȮȮȮȮȮȮȮȮĽĶŋĮėŋĦĸńĔļĦŃĕŀĚĨĬŏŀĚŐĸŃėĶŌĪňŗŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĔŐĸŃ
ĻĶńĪīŅŒĬĺŇĝŅĝňıėĶŌȮĶŃĭŋěĶĶĵŅĭĶĶĦĨƞŀĨĬŏŀĚŐĸŃĨƞŀĺŇĝŅĝňıȮĶŀĭĶŌƟĭĪľĬƟŅĪňŗ
ėĶŌįŌƟĽŀĬŐĸŃėĶŌĮĶŃěŜŅĝńŘĬŒĬĽĩŅĬĻŉĔļŅȮȮŏĕƟŅŒěĭĶŇĭĪĝŋĴĝĬȮȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬ
ĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŒĝƟŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃŀńĬ
ıŉĚĮĶŃĽĚėƢȮĶĺĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĶŌĮŐĭĭ
ĕŀĚĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮ&Case Study) őħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅȮ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıȮĽĶŋĮŐĬĺĪŅĚŐĸŃ
ĸńĔļĦŃĔŇěĔĶĶĴĔŅĶıńĥĬŅĺŇĝŅĝňıĕŀĚėĶŌĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅȮįƞŅĬĔĶŃĭĺĬĔŅĶ
ĽńĚŏĔĨŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮĩŀħĭĪŏĶňĵĬěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬ
ĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶ
ŏĶňĵĬĶŌƟȮ&PLC)  ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

Conclude self-characteristics and those of teacher that 
reflect love and faith in teaching profession, identify self-ethics and 
profession ethics, acknowledge duties of teacher and homeroom 
teacher in school, understand community context, coordinate with 
parents to collect the data used to provide learner care, assistance, and 
development to the preferred characteristics, provide well-organized 
report of learner development in form of case study by applying the 
knowledge of psychology, digital technology, and ability based learner 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ěŜŅĬĺĬĝńŗĺőĴĚ
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 



 

ššš 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
development, conclude the guideline and activities for teacher 
profession development both inside and outside educational institutions 
through the process of observation and analysis of teacher performance, 
conclude the lesson learned from learning experience in educational 
institution, synthesize the body of knowledge and use the learning result 
in after action review (AAR) as well as share and learn under the context 
of profession learning community (PLC) to develop oneself to keep up 
with changes 

š ŠşşţŧşšȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš ȮȮȮȮȮȮȮȮȮȮȮȮŠ&ťş' 
 ȮȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 0ȮȮ 
ȮȮȮȮȮȮȮȮȮ ȮȮȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚĽŀĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĔŅĶĪħĸŀĚĽŀĬŒĬ
ĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮĔŅĶĺŇěńĵŐĔƟĮƤĠľŅįŌƟŏĶňĵĬȮĔŅĶıńĥĬŅėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıȮ
ĔŅĶŀŀĔŐĭĭĪħĽŀĭľĶŊŀŏėĶŊŗŀĚĴŊŀĺńħįĸȮĔŅĶĨĶĺěĕƟŀĽŀĭȮĔŅĶŒľƟėŃŐĬĬŐĸŃ
ĔŅĶĨńħĽŇĬįĸĔŅĶŏĶňĵĬȮĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇŐĸŃĔŅĶŒľƟėŃŐĬĬȮĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  Actual teaching practice in classroom and simulation 
amlrcvrq9Ȯ pcqc_pafȮ mlȮ qmjsrgmlqȮ dmpȮ jc_plcpqŲȮ npm`jckq9Ȯ
development of professional teaching skills; designing testing or 
measuring instruments; afcaigle*Ȯqampgle*Ȯ_lbȮep_bgleȮjc_plgleŲqȮ
result; practicum experiences in teaching and grading; measuring & 
evaluating learners 

Šşşšŧşš-ťšȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš           Š&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 0 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮĮĢŇĭńĨŇĚŅĬįŌƟĝƞĺĵėĶŌĶƞĺĴĔńĭėĶŌıňŗŏĸňŘĵĚőħĵĔŅĶĺŅĚŐįĬŀŀĔŐĭĭ
ŏĬŊŘŀľŅĽŅĶŃŐĸŃĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
ĨŅĴĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶ
ĔŅĶĻŉĔļŅȮŀŀĔŐĭĭĬĺńĨĔĶĶĴȮĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭȮĭĶŇľŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴňėŋĦĳŅıŐĸŃĽĶƟŅĚ
ĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶ
ıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬȮŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıĪňŗŏĪƞŅĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪńŘĚ
ĪŅĚħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌŐĸŃĻŅĽĨĶƢĽŅĕŅĺŇĝŅŏŀĔȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬ
ĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Behave as a good example with morality and conduct 
according to professional ethics, working as a teacher assistant with a 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ěŜŅĬĺĬĝńŗĺőĴĚ
ŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 



 

ššŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
mentor by planning content design, media and technology, 
measurement and evaluation according to the learning strand in each 
course, integrated knowledge in educational administration, innovation 
design, implementation of educational quality assurance in accordance 
with each level of education, manage quality learning and create a 
learning atmosphere for students to enjoy, cooperate with parents to 
develop and help students to have desirable characteristics, analyze 
and present guidelines for self-development to be a professional 
teacher who is able to adjust to keep up with the change of both 
professional teaching and core major sciences, participate in projects 
related to promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to evaluate after 
action review (AAR) reflecting on an individual basis, and exchange 
knowledge in the form of professional learning community (PLC) to 
develop oneself to keep up with changes 

Ţ  ŠşşŢŧşŢ-ťšȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ           Š&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮȮPracticum in Teaching 1 

ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭĔŅĶěńħĭĶĶĵŅĔŅĻĝńŘĬŏĶňĵĬĪňŗ
ĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶ
ėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮ
ĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗ
ıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃ
ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ

ĶŅĵĺŇĝŅŒľĴƞ 



 

ššţ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ
&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

Practice teaching in educational institutions, behave as a 
good example with morality and conduct according to professional 
ethnics, design a class atmosphere that encourages students to learn 
and be happy, organize learning activities that encourage students to 
create advanced thinking processes by applying digital technology or 
modern educational innovations, collaborate with parents to develop 
and strive to solve students' problems to have the desirable 
characteristics with the process of the correct research methodology, 
clearly reflecting the changes that have occurred to students 
themselves from participating in activities that promote professional 
progress, projects related to promoting conservation of culture and local 
wisdom and bringing results from learning in educational institutions to 
evaluate after action review (AAR) reflecting on an individual basis, and 
exchange knowledge in the form of professional learning community 
(PLC) to develop oneself to keep up with changes 

ţ ŠşşŤŧşŠ  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ                     ť(Ťţş)
       Internship / 

      ĮĢŇĭńĨŇĔŅĶĽŀĬĺŇĝŅŏŀĔȮĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŐĸŃĬŜŅįĸœĮŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬȮĪŜŅĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮȮľĶŊŀŐĭƞĚĮƤĬ
ėĺŅĴĶŌƟŒĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮŐĸŃĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬ
ĽĩŅĬĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮ 

      Practicum internship experiences in major subject: 
measuring and evaluating,  and apply the result for developing 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ  ȮȮȮȮȮȮȮť&Ťţş' 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮInternship /   
 ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴň
ėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴ
ĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬ
ŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅ
ŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ
ŐĸŃ 
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 

 



 

ššŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
jc_plcpq9ȮamlbsargleȮpcqc_pafȮdmpȮjc_plcpqŲȮbctcjmnkclr9Ȯcvaf_legleȮ
knowledge, or sharing knowledge in educational seminars, and 
fulfilling other educational assignments 

ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶ
ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟ
ĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a good example with 
morality and conduct according to professional ethics, make learners are 
happy and have advanced thinking process and leading them to be 
innovators by designing modern educational innovations integrated in 
community context with learning activities in and out of the classroom, 
create a network of cooperation with parents and communities to 
develop, promote professional progress and solve students' problems 
with desirable characteristics with the correct research process according 
to the research methodology, clearly reflecting the changes that have 
occurred to themselves from participation and participate in projects 
related to promoting conservation of culture and local wisdom and 
bringing results from learning in educational institutions to evaluate after 
action review (AAR) reflecting on an individual basis, and exchange 
knowledge in the form of professional learning community (PLC) to 
develop oneself to keep up with changes 

Ť ŠşşŤŧşš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš                   ť(Ťţş) 
       Internship 0 

ȮȮȮȮȮȮĮĢŇĭńĨŇĚŅĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽŅĕŅĺŇĝŅŏŀĔȮĺńħŐĸŃĮĶŃŏĴŇĬįĸȮ
ŐĸŃĬŜŅįĸœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮľĶŊŀŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬĔŅĶ
ĽńĴĴĬŅĔŅĶĻŉĔļŅȮĮĶŃŏĴŇĬȮĮĶńĭĮĶŋĚŐĸŃĻŉĔļŅĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒĬ

ŠşşţŧşŤ-ťšȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť&Ťţş' 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮInternship 0   
 ȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴň
ėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ
ŐĸŃ 
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 



 

ššť 
 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĽĩŅĬĻŉĔļŅȮŐĸŃĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĽĩŅĬĻŉĔļŅ 

      Practicum internship experiences in major subject: 
measuring and evaluating, and apply the result for developing 
learners; exchanging or sharing knowledge in educational seminars; 
evaluating, improving, and studying research for developing learners 
in school; and fulfilling other educational assignments 

ĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬ
ŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅ
ŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴ
ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶ
ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟ
ĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Work in teacher duties, behave as a good example 
with morality and conduct according to professional ethics, make 
learners are happy and have advanced thinking process and leading 
them to be innovators by designing modern educational innovations 
integrated in community context with learning activities in and out of 
the classroom, create a network of cooperation with parents and 
communities to develop, promote professional progress and solve 
students' problems with desirable characteristics with the correct 
research process according to the research methodology, clearly 
reflecting the changes that have occurred to themselves from 
participation and participate in projects related to promoting 
conservation of culture and local wisdom and bringing results from 
learning in educational institutions to evaluate after action review (AAR) 
reflecting on an individual basis, and exchange knowledge in the form of 
professional learning community (PLC) to develop oneself to keep up 
with changes 

 

 



 

ššŦ 
 

 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 

ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅŏŀĔ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠŠŠšŦşŠȮȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮȮȮ(English for General Science Teacher) 
 ȮȮȮȮȮȮȮȮȮėŜŅĻńıĪƢıŊŘĬģŅĬȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļŒĬŏŀĔĽŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚŒĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĽĶŋĮĽŅĶŃĽŜŅėńĠěŅĔŏĶŊŗŀĚĪňŗŀƞŅĬȮĬŜŅŏĽĬŀŏĮƦĬ
ĳŅļŅŀńĚĔķļŒĬĝńŘĬŏĶňĵĬ ĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ  

 ĨńħŀŀĔ 

š ŠŠŢŨşŠ  ĺŇīňĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢ                          ȮȮȮȮȮȮȮȮȮȮȮȮ          Ţ(š-š-Ť) 
    (Science Research Methodology)  
  ȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀŀĔŐĭĭĺŅĚŐįĬŐĸŃĔŅĶ
ĪŜŅőėĶĚĔŅĶĺŇěńĵȮŐĔƟĮƤĠľŅŒĬĪƟŀĚĩŇŗĬŀĵƞŅĚĬƟŀĵȮŠȮőėĶĚĔŅĶȮőħĵŒĝƟĽĩŇĨŇĺŇŏėĶŅŃľƢįĸ
ĔŅĶĪħĸŀĚľĶŊŀĔŅĶėƟĬėĺƟŅȮĶĺĴĪńŘĚĺŇīňĔŅĶŏĕňĵĬĶŅĵĚŅĬŀĵƞŅĚĴňĶŃĭĭŐĸŃĔŅĶ
ŏįĵŐıĶƞȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 

ŠŠŠŢŧşš-ťšȮȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮȮŢ&š-š-Ť'ȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch to Develop Science Learning ProcessȮ     ȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢĔńĭīĶĶĴĝŅĨŇŐĸŃĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėĔŅĶŏĶňĵĬĶŌƟ
ĔńĭĚŅĬĺŇěńĵȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮȮėĺŅĴĶŌƟıŊŘĬģŅĬȮȮĔŅĶĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚĺŇěńĵŏĝŇĚĶŃĭĭȮĽĩŇĨŇĔńĭĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵ
ŏĭŊŘŀĚĨƟĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸŏĝŇĚŏĝŇĚĽĩŇĨŇŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĴňĪńĔļŃ
ĪňŗěŜŅŏĮƦĬŏıŊŗŀĔŅĶŏĮƦĬėĶŌĺŇĪĵŅĻŅĽĨĶƢŒĬĻĨĺĶĶļĪňŗȮšŠ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKnow the science content with nature and learning, 
techniques for learning and research, research science with learning 
process, basic knowledge, scientific research, writing a systematic 
research proposal, statistics and preliminary research planning, data 
analysis, writing research report and dissemination of research results, 
capabel of conducting research and disseminating scientific research 
studies. Have the ability  to analyze and process statistically data for 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

 



 

ššŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
decision making. Have the skills necessary to become a science 
teacher in the 21th century 

Ţ ŠŠŠŢŨşŢ ȮȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮ                         š(Š-š-Ţ) 
                (Seminar in Sciences) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮĕŀĭĕƞŅĵŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĨĸŀħěĬėƟĬėĺƟŅĺŇĪĵŅĔŅĶ ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮőħĵĔŅĶ
ėƟĬėĺƟŅĨŅĴėĺŅĴĽĬŒěŐĸŃĬŜŅĴŅŀĳŇĮĶŅĵ ĨŅĴĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ıĶƟŀĴĪńŘĚİƗĔ
ŏĕňĵĬőėĶĚĔŅĶŐĸŃŏĕňĵĬĶŅĵĚŅĬĪńŘĚĺŇīňĔŅĶŐĸŃĮĢŇĭńĨŇ ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠŠţŧşŤ-ťšȮȮĽńĴĴĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮ    Ţ&š-š-Ť'              ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSeminar in Sciences and Teaching 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗĬƞŅĽĬŒěĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮěŅĔĺŅĶĽŅĶŐĸŃŏŀĔĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅįĸĔŅĶĻŉĔļŅĴŅĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵĩŉĚĮĶŃŏħŖĬĪňŗĽŜŅėńĠŀĵƞŅĚĴň
ŏľĨŋįĸȮŏĕňĵĬĶŅĵĚŅĬĔŅĶĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĬŜŅŏĽĬŀ
įĸĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĺŇīňĔŅĶĽńĴĴĬŅįƞŅĬĽŊŗŀĴńĸĨŇĴŇŏħňĵőħĵŒĝƟĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļȮĶƞĺĴŀĳŇĮĶŅĵŐĸŃŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and research in scientific research and interesting 
science teaching in both Thai and English from journals and scientific 
papers. The results of the study were analyzed and discuss Important 
issues logically. Write a scientific seminar and science teaching report. 
Presenting the results of the study and research via a multimedia 
seminar using Thai and English. Participate in discussions and exchange 
learning for scientific communication 
 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭľĬƞĺĵĔŇĨ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ŏĮĸňŗĵĬŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔ 

ţ ŠŠŠŢŨşţ   őėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
   ȮȮȮ(Science  Project) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĪńĔļŃĔĶŃĭĺĬĔŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħŒĬĔŅĶĪŜŅőėĶĚĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĮĶŃŏĳĪ
ĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĺŇīňĔŅĶĪŜŅőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶ
ěńħŐĽħĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŠŢŧşŠ-ťšȮȮőėĶĚĚŅĬŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮ ȮȮȮȮȮȮȮȮȮProjects and Scientific Activities 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟľĸńĔĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħ
ĔŇěĔĶĶĴĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬȮľĸńĔĔŅĶěńħėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŐĽħĚĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶĪńĻĬĻŉĔļŅŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶěńħĬŇĪĶĶĻĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĝŋĴĬŋĴĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĸŃŏĸƞĬ-ĕŀĚŏĸƞĬ
ľĶŊŀĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĬŜŅľĸńĔĔŅĶĽŌƞĔŅĶĮĢŇĭńĨŇŐĸŃĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶěńħ
őėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŇěĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ŏĮĸňŗĵĬŏĮƦĬ



 

ššŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ȮȮȮȮȮȮȮȮȮȮKnow the principles and importance of science project, 
organizing science activities in school, principle of organizing science 
camps, scientific performances, scientific field trip, scientific exhibition, 
using technology in teaching science, scientific gathering play/toys or 
local wisdom. Apply the principles to practice and assess to develop 
science and science project activity   

ĺŇĝŅŏŀĔŏĸŊŀĔ 

Ť ŠŠšŠŢşŠ ĲƕĽŇĔĽƢ Š ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &PhysicsȮŠ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔŅĶĺńħŐĸŃĶŃĭĭľĬƞĺĵȮȮȮĮĶŇĴŅĦĽŏĔĸŅĶƢŐĸŃŏĺĔŏĨŀĶƢȮȮĔŅĶ
ŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮŐĶĚŐĸŃĔĢĔŅĶŏėĸŊŗŀĬĪňŗȮȮĽĳŅıĽĴħŋĸȮȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮȮ
ĽĴĭńĨŇĕŀĚĕŀĚŐĕŖĚȮȮĽĴĭńĨŇĕŀĚĕŀĚœľĸȮĔŅĶĽńŗĬŐĸŃėĸŊŗĬȮŏĽňĵĚȮĮĶŅĔĢĔŅĶĦƢĪŅĚ
ėĺŅĴĶƟŀĬ  ŐĔƠĽŀŋħĴėĨŇŐĸŃĪķļġňěĸĬƢȮȮľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚȮȮŀŋĦľıĸĻŅĽĨĶƢȮ
ŐĸŃŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬȮȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ȮŠŠŠŠŢşŠ-ťšȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮŠ    Ţ&š-š-Ť'ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics for Teacher 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĺńħȮŏĺĔŏĨŀĶƢȮěĸĬĻŅĽĨĶƢȮŐĶĚ
ŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬŐĸŃıĸńĚĚŅĬȮőĴŏĴĬĨńĴĶŃĭĭŀĬŋĳŅėȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĽĴĭńĨŇ
ŏĝŇĚĔĸĕŀĚĽĽŅĶȮėĺŅĴőĬƟĴĩƞĺĚȮĔĸĻŅĽĨĶƢĕŀĚœľĸȮėĸŊŗĬĔĸȮŏĽňĵĚȮȮĬŜŅėĺŅĴĶŌƟœĮ
ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
ȮȮȮȮȮȮȮȮȮȮ              Study and practice to be knowledgeable 
measurement, vector, kinetics, force and motion, work and energy, 
momentum particle system, rigid material, mechanical properties of 
matter, gravitational, fluid mechanics, mechanical wave and sound 
wave. Bring knowledge to explain natural phenomena using empirical 
evidence. Use science laboratories according to international practice. 
Apply the knowledge in physics for managing science learning at the 
basic education level to suit local conditions and contexts 
 
 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

šŢş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ť ŠŠšŠŢşšȮȮȮ ĲƕĽŇĔĽƢȮȮšȮȮ                             ȮȮȮȮȮȮŢ(š-š-Ť) 

                (Physics š)                                               
ȮȮȮȮ  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ :ȮŠŠšŠŢşŠ ĲƕĽŇĔĽƢ Š 
            œĲĲƚŅĽĩŇĨȮȮœĲĲƚŅĔĶŃŐĽȮȮŐĴƞŏľĸŖĔŐĸŃıĸńĚĚŅĬȮȮ
ĽĬŅĴŐĴƞŏľĸŖĔŏĬŊŗŀĚěŅĔĔĶŃŐĽœĲĲƚŅȮȮŐĶĚŐĴƞŏľĸŖĔĪňŗĔĶŃĪŜŅĭĬŀĬŋĳŅėœĲĲƚŅŐĸŃ
ĨńĺĬŜŅȮȮĔŅĶŏľĬňŗĵĺĬŜŅŐĴƞŏľĸŖĔœĲĲƚŅȮȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮŐĽĚĪķļġňĽńĴıńĪīĳŅı  
ŀŇŏĸŖĔĨĶŀĬŐĸŃőėĶĚĽĶƟŅĚŀŃĨŀĴȮȮĪķļġňŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮȮėĸŊŗĬŐĸŃŀĬŋĳŅėȮȮ
ĬŇĺŏėĸňĵĽŐĸŃıĸńĚĚŅĬȮȮĔńĴĴńĬĨĳŅıĶńĚĽňȮŐĸŃŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅ
ĕƟŅĚĨƟĬȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŠŠŢşš-ťšȮȮĲƕĽŇĔĽƢĽŜŅľĶńĭėĶŌȮš   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics for Teacher 2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĶƟŀĬŐĸŃŏĪŀĶƢĴŀœħĬŅĴŇĔĽƢȮ
ŐĽĚŐĸŃĪńĻĬĻŅĽĨĶƢȮœĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮĲƕĽŇĔĽƢĵŋėŒľĴƞȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮȮőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and practice to be heat and thermodynamics, 
light and optics, electric and magnetic, modern physics. Bring 
knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply the 
knowledge in physics for managing science learning at the basic 
education level to suit local conditions and contexts 
 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

Ŧ ŠŠššŢşšȮȮ ĲƕĽŇĔĽƢĕŀĚėĸŊŗĬ              ȮȮȮȮȮ           ȮȮȮŢ(Ţ-ş-ť) 
  (Physics of Wave) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠšŠŢşšȮĲƕĽŇĔĽƢȮšȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔġŏĔĦĤƢĪŅĚĲƕĽŇĔĽƢĕŀĚėĸŊŗĬŏĔňŗĵĺĔńĭĝĬŇħŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ėĸŊŗĬŒĬĨńĺĔĸŅĚĪňŗŏĮƦĬĕŀĚŐĕŖĚȮȮĕŀĚŏľĸĺȮȮŐĸŃŐĔƠĽȮȮĽĴĔŅĶėĸŊŗĬŐĸŃįĸŏĜĸĵĕŀĚ
ĽĴĔŅĶȮȮıĸńĚĚŅĬŐĸŃőĴŏĴĬĨńĴĕŀĚėĸŊŗĬȮȮĔŅĶĶĺĴĔńĬĕŀĚėĸŊŗĬȮȮĮĶŅĔĢĔŅĶĦƢħŀĮ
ŏĮĸŀĶƢȮȮĔŅĶŐĪĶĔĽŀħŐĸŃĔŅĶŏĸňŘĵĺŏĭĬĕŀĚėĸŊŗĬȮȮőıĸŅœĶĞƢĕŀĚėĸŊŗĬȮȮŀńĬĨĶĔŇĶŇĵŅ
ĕŀĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅĔńĭĽĽŅĶȮȮĮĶŃőĵĝĬƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

 

 

 

 

ĨńħŀŀĔ 



 

šŢŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŧ ŠŠšŢŢşŠ   ĔĸĻŅĽĨĶƢ           Ţ(Ţ-ş-ť) 

       &Mechanics) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠšŠŢşŠȮĲƕĽŇĔĽƢȮŠ  
             ĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗŒĬľĬŉŗĚȮĽŀĚȮŐĸŃĽŅĴĴŇĨŇȮ
ĔġĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬȮŐĸŃıĸńĚĚŅĬȮĶŃĭĭŀĬŋĳŅėȮĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĽĴĔŅĶ
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĸŅĔĶŅĬěƢȮŐĸŃľĸńĔĕŀĚŐŁĴŇĸĨńĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

Ũ ŠŠŢŠŠşŠȮ ŏėĴňȮŠ                                         Ţ(š-š-Ť) 
            (Chemistry Š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ őėĶĚĽĶŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚ
īŅĨŋŏĶĲıĶňŏĞĬŏĨĪňıŐĸŃĪĶŅĬĞŇĝńĬĔƠŅĞȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮŏėĴň
ĬŇĺŏėĸňĵĶƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŠŠţşŠ-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌ Š    Ţ&š-š-Ť'Ȯ 
                     Chemistry for Teacher 1 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽŅĶȮĮĶŇĴŅĦĽŅĶ
ĽńĴıńĬīƢȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮīŅĨŋŐĸŃĨŅĶŅĚīŅĨŋȮŐĔƠĽȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮıńĬīŃŏėĴňȮ
ĽĴħŋĸŏėĴňȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚ
ĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬ
ŏėĴňŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭ
ĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and practice to be knowledgeable properties of 
substances, relativity, atomic structure, element and periodic table, 
gas, solid, liquid, chemical bonding and chemical balance. Bring 
knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply 
knowledge of chemistry for managing science learning at the basic 
education level to suit local conditions and contexts 
 
 
 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

šŢš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šş ŠŠŢŠŠşšȮ ŏėĴňȮš                                       ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

                    Ȯ(Chemistry š) 
 ȮȮȮȮȮȮ ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮȮȮŠŠŢŠŠşŠȮŏėĴňȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮȮĔĶħ-ŏĭĽȮŏėĴňœĲĲŅȮ
ŏėĴňŀŇĬĪĶňĵŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸŀĴ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĕƟŅĚĨƟĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮȮȮ 

ŠŠŠŠţşš-ťšȮȮŏėĴňĽŜŅľĶńĭėĶŌȮš         ȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     Chemistry for Teacher 2 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĽŅĶĸŃĸŅĵ ŀŋĦľıĸĻŅĽĨĶƢŏėĴň 
ěĸĬıĸĻŅĽĨĶƢŏėĴňĽĴħŋĸŏėĴň ĽĴħŋĸœŀŀŀĬȮĔĶħ-ŏĭĽȮŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴň
ŀŇĬĪĶňĵƢȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮ
ŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬŏėĴňŏıŊŗŀ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅı
ŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
          Study and practice to be knowledgeable solution, chemical 
thermodynamics, chemical kinetics, chemical balance, acid-base, 
electrical chemistry, nuclear chemistry and organics chemistry. Bring 
knowledge to explain natural phenomena using empirical evidence. 
Use science laboratories according to international practice. Apply the 
knowledge in physics for managing science learning at the basic 
education level to suit local conditions and contexts 
  

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

ŠŠ ŠŠŢššşŠ ŏėĴňŀĬŇĬĪĶňĵƢ Š                      ȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Inorganic Chemistry Š) 
  ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮȮĽĴĴŅĨĶĕŀĚőĴŏĸĔŋĸȮĽĩŅĬŃıĸńĚĚŅĬŏĝŇĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮ
ĽńĠĸńĔļĦƢŏĪŀĴȮĪķļġňĪňŗŀīŇĭŅĵıńĬīŃĕŀĚĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ
ŒĬĽŏĮĔőĪĽőėĶĮƖȮĔĸœĔĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŏĝŇĚĞƟŀĬ ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚ
ĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 

 ĨńħŀŀĔ 



 

šŢŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šš ŠŠŢšŢşŠ      ŏėĴňŀŇĬĪĶňĵƢȮŠ                 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

  (Organic Chemistry Š) 
  ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮĽŏĨŀĶŇőŀ
ŏėĴňȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĔŅĶŏĨĶňĵĴȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŐŀĸŇŏĲĨŇĔ
œŁőħĶėŅĶƢĭŀĬ ŐĸŃĽŅĶĮĶŃĔŀĭŐŀőĶŏĴĨŇĔœŁőħĶėŅĶƢĭŀĬĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬĝĬŇħĨƞŅĚȮ
ŕȮœħƟŐĔƞȮŀńĸŏėĬȮŀńĸėňĬȮŀńĸœėĬƢȮŀńĸėŇĸŐŁœĸħƢȮŀńĸĔŀŁŀĸƢȮĲƖĬŀĸȮŀňŏĪŀĶƢȮėňőĪĬȮŀńĸħň
œŁħƢȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮŏĭĬĞňĬŐĸŃŀĬŋıńĬīƢĕŀĚŏĭĬĞňĬȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

ŠŢ ŠŠţŠşşš ĝňĺĺŇĪĵŅ Š  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Biology Š) 
  ĔŜŅŏĬŇħőĸĔȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨŐĸŃĺŇĺńĥĬŅĔŅĶȮȮĽŅĶĮĶŃĔŀĭĪŅĚ
ŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏŀĬœĞĴƢȮŐĸŃŐĴŐĪĭŀĸŇĞŉĴȮŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀıŊĝ
ŐĸŃŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 

ŠŠŠŠšşŠ-ťšȮȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮŠ            ȮȮȮȮȮȮŢ&š-š-Ť' 
                      Biology for Teacher 1 
                          ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮĔŅĶĻŉĔļŅĝňĺĺŇĪĵŅŐĸŃĶŃŏĭňĵĭ
ĺŇīňĺŇĪĵŅĻŅĽĨĶƢȮĽĴĭńĨŇŐĸŃĔŅĶěńħĶŃĭĭĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏėĴňıŊŘĬģŅĬŒĬĽŇŗĚĴňĝňĺŇĨȮ
őėĶĚĽĶƟŅĚľĬƟŅĪňŗĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀ  ȮŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶĽŊĭıńĬīŋƢȮȮıńĬīŋĻŅĽĨĶƢȮĬŜŅ
ėĺŅĴĶŌƟœĮŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅ
ŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭ
ĽĳŅıŐĸŃĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStudy and practice to be knowledgeable biological 
and scientific methodology studies, properties and systems of living 
organisms, basic chemistry in living things, functional structure of cells 
and tissues, genetic metabolism. Bring knowledge to explain natural 
phenomena using empirical evidence. Use science laboratories 
according to international practice. Apply the knowledge of biology for 
managing science learning at the basic education level to suit local 
conditions and contexts 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

šŢţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šţ ŠŠţŠşşŢ ȮĝňĺĺŇĪĵŅ š   ȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

  (Biology š) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşš ĝňĺĺŇĪĵŅȮŠ 
 ȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭĔŅĶĪŜŅĚŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮĬŇŏĺĻĺŇĪĵŅȮŐĸŃėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıȮıńĬīŋĻŅĽĨĶƢȮĔŅĶěńħěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 

ŠŠŠŠšşš-ťšȮȮĝňĺĺŇĪĵŅĽŜŅľĶńĭėĶŌȮš       ȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                   Biology for Teacher 2 
                      ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŐĬĺėŇħŐĸŃĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮ
ŀĬŋĔĶĴĺŇīŅĬŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĔŅĶŏĨŇĭőĨŐĸŃĔŅĶŏěĶŇĠȮőėĶĚĽĶƟŅĚ
ŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚıŊĝŐĸŃĽńĨĺƢȮıķĨŇĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅȮĬŜŅėĺŅĴĶŌƟœĮŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟľĸńĔģŅĬŏĝŇĚĮĶŃěńĔļƢȮŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıŐĸŃĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬ 
           Study and practice to be knowledgeable concepts and 
mechanism of evolution, taxonomy and biodiversity, growth and 
growth, structure and operation of plant and animals, behavior and 
ecology Bring knowledge to explain natural phenomena using empirical 
evidence. Use science laboratories according to international practice. 
Apply the knowledge of biology for managing science learning at the 
basic education level to suit local conditions and contexts 

ĮĶńĭĶľńĽĺŇĝŅ 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

ŠŤ ŠŠţŠŠşŠ   ıķĔļĻŅĽĨĶƢ                      ȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  (Botany) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşŢȮĝňĺĺŇĪĵŅȮš 
             ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚıķĔļĻŅĽĨĶƢȮŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀıŊĝȮĽńĦģŅĬ
ĺŇĪĵŅȮĔŅĵĺŇĳŅėĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝȮĺŇĺńĥĬŅĔŅĶĕŀĚ
ıŊĝȮĔŅĶěńħěŜŅŐĬĔȮĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚıŊĝŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝȮ
ĔŅĶĻŉĔļŅĳŅėĽĬŅĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 
 

 ĨńħŀŀĔ 



 

šŢŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Šť ŠŠţŠšşŠȮȮȮȮȮĽńĨĺĺŇĪĵŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮȮȮȮȮȮ&Zoology) 
         ȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠşşŢȮĝňĺĺŇĪĵŅȮš 
 ȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚĽńĨĺƢȮĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢȮŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀ
ĕŀĚĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢȮĔŅĶěńħěŜŅŐĬĔĽńĨĺƢȮıķĨŇĔĶĶĴĽńĨĺƢ
ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮěĶĶĦĵŅ
ĭĶĶĦĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
 

 ĨńħŀŀĔ 

ŠŦ ŠŠţŠŤşŠ   ěŋĸĝňĺĺŇĪĵŅ            ȮȮŢ&š-š-Ť' 
  (Microbiology) 
                         ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢěŋĸŇĬĪĶňĵƢ
ĔŅĶěńħěŜŅŐĬĔȮĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵȮ
ŏĝŊŘŀĶŅȮœĺĶńĽȮĽŅľĶƞŅĵȮŐĸŃőıĶőĨĞńĺȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭħŇĬȮĬŘŜŅȮ
ŀŅľŅĶŐĸŃŀŅĔŅĻȮěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶŐıĪĵƢȮĽŇŗĚŐĺħĸƟŀĴŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 
Ȯ 

 ĨńħŀŀĔ 

Šŧ ŠŠŤŠţşš      ŐėĸėŌĸńĽȮŠ                              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(Ţ-ş-ť) 
                  (Calculus Š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚ
ĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ  
 
 
    

 ĨńħŀŀĔ 



 

šŢť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŨ ŠŠŤšţšş      ŐėĸėŌĸńĽȮš                                        Ţ(Ţ-ş-ť) 

           (Calculus š) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠŤŠţşš ȮŐėĸėŌĸńĽȮŠ  
                       ĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮŀĬŋĔĶĴŀĬńĬĨƢȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĸŇĴŇĨŐĸŃ
ėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮȮ 

 ĨńħŀŀĔ 

šş ŠŠŦţšşŠȮ ħŅĶŅĻŅĽĨĶƢ                ȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Astronomy) 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĺńĨŇŐĸŃĔŅĶėƟĬıĭĪŅĚħŅĶŅĻŅĽĨĶƢȮȮŏĺĸŅŐĸŃĮĢŇĪŇĬȮȮ
ĨĶňőĔĦĴŇĨŇĪĶĚĔĸĴȮȮħŅĶŅĻŅĽĨĶƢĪĶĚĔĸĴȮȮĶŃĭĭıŇĔńħȮŐįĬĪňŗħŅĺȮȮĔŅĶ
ĽńĚŏĔĨĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢȮĔĸƟŀĚőĪĶĪĶĶĻĬƢȮȮĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅȮĔġĕŀĚŏėĮŏĸŀĶƢȮȮ
ĶŃĭĭĽŋĶŇĵŃȮĮĶŅĔĢĔŅĶĦƢĶŃľĺƞŅĚőĸĔŐĸŃħĺĚěńĬĪĶƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

ŠŠŦšŠşŠ-ťšȮ ħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻ                Ţ&š-š-Ť' 
Ȯ           Astronomy and Space 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮėĺŅĴĽńĴıńĬīƢĕŀĚħŅĶŅĻŅĽĨĶƢĔńĭ
ĴĬŋļĵƢŒĬŐĨƞĸŃĵŋėȮȮĪĶĚĔĸĴĪƟŀĚĲƚŅȮȮŏĺĸŅħŅĶŅĻŅĽĨĶƢȮȮĔĸŋƞĴħŅĺŐĸŃĔŅĶ
ĽńĚŏĔĨĔŅĶĦƢĔĸŋƞĴħŅĺȮȮħŅĺķĔļƢȮȮĔŅŐĸŖĔĞňȮħŅĺŏėĶŅŃľƢŐĸŃĺńĨĩŋĕĬŅħŏĸŖĔŒĬĶŃĭĭ
ĽŋĶŇĵŃȮȮĮĢŇĽńĴıńĬīƢĳŅĵŒĬĶŃĭĭĽŋĶŇĵŃȮȮĔĶŃĭĺĬĔŅĶŏĔŇħŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚŏŀĔĳıȮ
ŏĪėőĬőĸĵňŀĺĔŅĻȮĬŜŅėĺŅĴĶŌƟŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇĭĬőĸĔŐĸŃŀĺĔŅĻħƟĺĵ
ľĸńĔĺŇĪĵŅĻŅĽĨĶƢ ĽŅĴŅĶĩĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢ ŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĪńĻĬŌĮĔĶĦƢ
ĪŅĚħŅĶŅĻŅĽĨĶƢŏıŊŗŀĽńĚŏĔĨĮĶŅĔĢĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢĭńĬĪŉĔĕƟŀĴŌĸȮĽńĚŏĔĨĨŅĴ
ĕƟŀŏĪŖěěĶŇĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ ŒĝƟėĺŅĴĶŌƟħƟŅĬħŅĶŅĻŅĽĨĶƢŐĸŃŀĺĔŅĻŏıŊŗŀĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
          Study and practice to be relationship of astronomy to humans 
in each era, sky sphere, astronomical time, constellations and 
constellation observations, galaxy, planets, sphere and small objects in 
the solar system, interaction within the solar system, the birth process 
and evolution of the universe, space technology. Bring knowledge to 
explain natural phenomena on earth and space with science. Able to 
observe natural phenomena using scientific instruments to explain 
astronomical phenomena. Use astronomical tools and visual aids to 

ĮĶńĭĝŊŗŀĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 



 

šŢŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
observe astronomical phenomena. Systematicaly record data based on 
facts. The system uses knowledge in astronomy and space for science 
learning management 

šŠ ŠŠŧŢŠşŢ   ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
                 (Earth System Science) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭȮ
ėĺŅĴĽńĴıńĬīƢĕŀĚĳŅėıŊŘĬħŇĬȮıŊŘĬĬŘŜŅȮĭĶĶĵŅĔŅĻȮŐĸŃĽŇŗĚĴňĝňĺŇĨȮįĸĔĶŃĪĭěŅĔĔŅĶ
ŏĽňĵĽĴħŋĸŒĬőĸĔĪńŘĚĶŃĭĭȮĕńŘĬĨŀĬȮĔĶŃĭĺĬĔŅĶĻŉĔļŅȮĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚ
ĶŃĭĭȮŧ ĕńŘĬĨŀĬȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠŧšŠşŢ-ťšȮ ĺŇĪĵŅĻŅĽĨĶƢőĸĔĪńŘĚĶŃĭĭ              Ţ&š-š-Ť'Ȯ 
            Earth System Science 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮŀĚėƢĮĶŃĔŀĭŐĸŃėĺŅĴĽńĴıńĬīƢ
ĕŀĚĶŃĭĭőĸĔȮĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵŒĬőĸĔŐĸŃĭĬįŇĺőĸĔȮīĶĦňıŇĭńĨŇĳńĵȮ
ĪĶńıĵŅĔĶīĶĦňȮŐįĬĪňŗĪŅĚīĶĦňȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮĽĴħŋĸıĸńĚĚŅĬĕŀĚőĸĔȮ
ĔŅĶľĴŋĬŏĺňĵĬĕŀĚŀŅĔŅĻĭĬőĸĔȮĔŅĶŏĔŇħŏĴęȮĔŅĶľĴŋĬŏĺňĵĬĕŀĚĬŘŜŅŒĬĴľŅĽĴŋĪĶȮȮȮ
ĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻőĸĔĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚĴňĝňĺŇĨŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ĔŅĶıĵŅĔĶĦƢŀŅĔŅĻ ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇħƟĺĵľĸńĔĺŇĪĵŅĻŅĽĨĶƢĬŜŅėĺŅĴĶŌƟĽŌƞ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
          Study and practice to be elements and relationships of the 
world system, the process of changing within the world and on the 
surface of the earth, disaster, mineral resources, geological map and 
srgjgx_rgml*ȮC_prfŲqȮclcpewȮ`_j_lac*Ȯ_gpȮagrculation on earth, cloud 
formation, ocean water circulation. Global climate change processes 
that affect life and the environment. The weather forecast. Explain 
natural phenomena with scientific principles, bringing knowledge to 
science learning management 

ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

 

šš ŠŠŧŢŢşŠ  ŀŋĨŋĬŇĵĴĺŇĪĵŅ                           Ţ(š-š-Ť) 
  (Meteorology) 
 ȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵĕŀĚĽŅĶĮĶŃĔŀĭĪŅĚŀŋĨŋĬŇĵĴĺŇĪĵŅȮĭĶĶĵŅĔŅĻĕŀĚ
őĸĔȮĽĴĭńĨŇŐĸŃőėĶĚĽĶƟŅĚĕŀĚĭĶĶĵŅĔŅĻȮŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻȮėĺŅĴĔħŀŅĔŅĻȮ
ėĺŅĴĝŊŘĬȮŏĴęŐĸŃľĴŀĔȮİĬȮĸĴȮŐįĬĪňŗŀŅĔŅĻŐĸŃıĵŅĔĶĦƢŀŅĔŅĻȮĳŌĴŇŀŅĔŅĻĕŀĚ
œĪĵȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 



 

šŢŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
šŢ ŠŠŧţŠşŠ  ȮȮȮȮīĶĦňĺŇĪĵŅ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

   ȮȮ     (Geology) 
            ėĺŅĴľĴŅĵȮĮĶŃĺńĨŇȮŐĸŃĕŀĭŏĕĨĕŀĚīĶĦňĺŇĪĵŅȮőėĶĚĽĶƟŅĚŐĸŃ
ėŋĦĽĴĭńĨŇĳŅĵŒĬĕŀĚőĸĔȮĽƞĺĬĮĶŃĔŀĭĪńŗĺœĮŐĸŃĪŅĚŏėĴňĕŀĚőĸĔȮėŋĦĽĴĭńĨŇĕŀĚŐĶƞ
ĪŅĚĲƕĽŇĔĽƢŐĸŃĪŅĚŏėĴňĔŅĶŐĵĔľĴŌƞŐĶƞĔŅĶŐıĶƞĔĶŃěŅĵȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŐĶƞȮ
ėŋĦĽĴĭńĨŇŐĸŃĸńĔļĦŃĕŀĚľŇĬĨƞŅĚŕȮĭĬįŇĺőĸĔȮĪĶńıĵŅĔĶīĶĦňȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

šţ  ŠŠŠŢŦşŠ-ťšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅȮȮ   Ţ&š-š-Ť' 
 ȮȮȮȮȮȮȮȮȮȮLearning Management Science for Primary Education 
                       ĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅŐĸŃŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢȮȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ħƟŅĬěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠ
ŐĭĭŏĝŇĚĶŋĔŐĸŃĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬ
ĽĩŅĬĻŉĔļŅȮŒĝƟĔĶŃĭĺĬĔŅĶĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮAnalysis of science curriculum in elementary 
education and science content. Create a learning unit, applying 
knowledge in learning psychology, techniques and methods of 
learning, learning media, measurement and evaluation inorder to plan 
and design student-oriented learning activities that are proactive and 
consistent with the nature of science learning. Write a learning 
management plan, create a media and practicing micro-teaching in 
teaching and learning in educational instiutions. Use the classroom 
study process to enhance the capacity of science learning 

ŏıŇŗĴŏĮƦĬĺŇĝŅŏŀĔ
ĭńĚėńĭ 

 



 

šŢŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
management like a professional teacher 

šŤ  ŠŠŠŢŦşš-ťšȮ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅ   Ţ&š-š-Ť'Ȯ 
 Learning Management Science for Secondary School Students 
           ĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĴńīĵĴĻŉĔļŅȮ
ŏĬŊŘŀľŅĺŇĪĵŅĻŅĽĨĶƢȮěńħĪŜŅľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬěŇĨĺŇĪĵŅĔŅĶ
ŏĶňĵĬĶŌƟȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮ
ŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŐĭĭŏĝŇĚĶŋĔŐĸŃ
ĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĽĶƟŅĚĽŊŗŀȮ
ŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŒĝƟ
ĔĶŃĭĺĬĔŅĶĻŉĔļŅĝńŘĬŏĶňĵĬŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĽĴĶĶĩĬŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ
ŀĵƞŅĚėĶŌĴŊŀŀŅĝňı 
          Analysis of science curriculum for secondary education science 
content, create a learning unit, applying knowledge in learning 
psychology, technique and methods of learning, management learning 
media, measurement and evaluation in order to plan and design 
student-oriented learning activities that are proactive and consistent 
with the nature of science learning. Write a learning management plan, 
create media and practicing micri teaching. Experimental learning 
management in schools. Use the classroom study process to enhance 
the capacity of science learning management like a professional 
teacher 

ŏıŇŗĴŏĮƦĬĺŇĝŅŏŀĔ
ĭńĚėńĭ 

 

šť  ŠŠŠŠŤşŠ-ťšȮȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮȮ     Ţ&š-š-Ť'Ȯ 
                      Mathematics for science teaching 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŀĭĶŌƟŐĸŃĮĢŇĭńĨŇĔŅĶėŜŅĬĺĦȮŐĔƟĮƤĠľŅőěĪĵƢŏĔňŗĵĺĔńĭȮĶŃĭĭ
ěŜŅĬĺĬȮėĺŅĴĽńĴıńĬīƢĲƤĚĔƢĝńĬȮŏĴĪĶŇĔĞƢȮŏĶĕŅėĦŇĨĺŇŏėĶŅŃľƢŐĸŃĳŅėĨńħĔĶĺĵȮĸŜŅħńĭ
ŐĸŃŀĬŋĔĶĴȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŏĺĔŏĨŀĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ

ĺŇĝŅŒľĴƞ 



 

šţş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŏĭŊŘŀĚĨƟĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ėĦŇĨĻŅĽĨĶƢŏıŊŗŀŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                       Knowing and performing calculations. Solve problems 
about number system, relationships and functions, metrix, analytic 
geometry and conicsections, sequences nd serial, limits and continuity 
of function, vector and basic vector analysis, derivation of one variable 
functions, preliminary statistics. Apply mathematical knowledge to 
explain scientific phenomena and integrate science learning 
management 

šŦ  ŠŠŠššşŢ-ťšȮ ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı        Ţ&š-š-Ť'Ȯ 
                   ȮBiological science 
                       ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟŏĬŊŘŀľŅȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĶŃĭĭ
ĬŇŏĺĻȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚĴňĝňĺŇĨĨƞŅĚȮŕȮŒĬĶŃĭĭĬŇŏĺĻȮĔŅĶĩƞŅĵĪŀħ
ıĸńĚĚŅĬȮĮƤĠľŅŐĸŃįĸĔĶŃĪĭĪňŗĴňĨƞŀĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĬĺĪŅĚŒĬ
ĔŅĶŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮĔĶŃĭĺĬĔŅĶŐĸŃ
ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĽŅĶıńĬīŋĔĶĶĴȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚıńĬīŋĔĶĶĴĪňŗĴňįĸĨƞŀĽŇŗĚĴňĝňĺŇĨȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮľĬƞĺĵıŊŘĬģŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮȮĔŅĶĸŜŅŏĸňĵĚĽŅĶįƞŅĬŏĞĸĸƢȮĬŜŅėĺŅĴĶŌƟœĮŒĝƟ
ĮĶŃőĵĝĬƢŏıŊŗŀŒľƟŏĔŇħĔŅĶħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŒĝƟŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                       Study and practice to know the content ecological 
diversity. The relationship between  living things and various organisms 
in the ecosystem. Energy transfer. Problems and impacts on natural 
resources and the environment. Guidelines for conservation of natural 
resources and solving environmental problem. The process and 
importance of genertic inherilance, genertic material, genertic changes 

ĺŇĝŅŒľĴƞ 



 

šţŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
affecting living organisms, biodiversity and evolution of life, basic unit 
of life, conveying through cells. Utilizing knowledge to make good 
living and use for science learning management 

šŧ  ŠŠŧšŠşš-ťšȮȮĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı     Ţ&š-š-Ť'Ȯ 
                     Physical science 
                        ĻŉĔļŅŐĸŃĮĢŇĭńĨŇŒľƟĶŀĭĶŌƟȮĽĴĭńĨŇĕŀĚĽĽŅĶȮ
ŀĚėƢĮĶŃĔŀĭĕŀĚĽĽŅĶȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽĴĭńĨŇĕŀĚĽĽŅĶĔńĭ
őėĶĚĽĶƟŅĚŐĸŃŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚŀĬŋĳŅėȮľĸńĔŐĸŃīĶĶĴĝŅĨŇĕŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĩŅĬŃĕŀĚĽĽŅĶȮĔŅĶŏĔŇħĽŅĶĸŃĸŅĵȮŐĸŃĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅ
ŏėĴňīĶĶĴĝŅĨŇĕŀĚŐĶĚŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮįĸĕŀĚŐĶĚĪňŗĔĶŃĪŜŅĨƞŀĺńĨĩŋȮ
ĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮĕŀĚĺńĨĩŋȮėĺŅĴľĴŅĵĕŀĚıĸńĚĚŅĬȮĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŐĸŃĔŅĶĩƞŅĵőŀĬıĸńĚĚŅĬȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽĽŅĶŐĸŃ
ıĸńĚĚŅĬȮıĸńĚĚŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮīĶĶĴĝŅĨŇĕŀĚėĸŊŗĬȮĮĶŅĔĢĔŅĶĦƢĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭŏĽňĵĚȮŐĽĚȮŐĸŃėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĬŜŅėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢ
ŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴħŋĸĶŃľĺƞŅĚīĶĶĴĝŅĨŇĔńĭĔŅĶħŜŅĶĚĝňĺŇĨĪňŗħňŐĸŃŏıŊŗŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
          ȮȮȮȮȮȮȮȮȮȮȮStudy and practice to know properties of 
matter, composition of matter, the relationship between the 
properties of matter, the structure and bond between 
particles, principles and nature of matter, status changes 
solution and the chemical reaction of nature forces in daily 
life, effect of force on objects, different movement 
characteristics of objects, meaning of energy, change and 

ĺŇĝŅŒľĴƞ 



 

šţš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
energy transfers, interaction between matter and energy, 
energy in daily life, nature of waves, phenomena related to 
sound, light and electromagnetic waves. Using knowledge to 
create a balance between nature and good living and for 
managing science learning   

šŨ ŠŠŠţťşŠ    ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ ȮŠ ȮȮȮȮȮȮȮȮȮŢ(š-š-Ť)                  
                (Instructional Methodology and Management in  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮGeneral Sciences Š) 
          ȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŒĬĶŃħńĭĮĶŃĩĴ
ĻŉĔļŅȮŏŀĔĽŅĶĮĶŃĔŀĭľĸńĔĽŌĨĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚ
ŏħŖĔĶŃħńĭĮĶŃĩĴĻŉĔļŅȮĶŌĮŐĭĭĔŅĶĽŀĬȮĺŇīňĽŀĬȮŐĸŃŏĪėĬŇėĔŅĶĽŀĬȮȮŐĬĺ
ĪŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃȮȮĔŅĶıńĥĬŅĽŊŗŀŐĸŃŐľĸƞĚĔŅĶ
ŏĶňĵĬĶŌƟȮ ĔŅĶŒĝƟŏĪėőĬőĸĵňȮȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ ĔŅĶĺŅĚŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮ ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶ 

  

ĨńħŀŀĔ 

Ţş ŠŠŠţťşš  ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮš         Ţ(š-š-Ť)Ȯ    
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Instructional Methodology and Management in  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  General Science š) 
           ȮȮȮȮȮȮȮľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮȮŒĬĶŃħńĭ
ĴńīĵĴĻŉĔļŅĨŀĬĨƟĬȮŐĸŃĨŀĬĮĸŅĵȮȮŏŀĔĽŅĶĮĶŃĔŀĭľĸńĔĽŌĨĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚŏħŖĔĶŃħńĭĴńīĵĴĻŉĔļŅȮĶŌĮŐĭĭĔŅĶĽŀĬȮȮĺŇīňĽŀĬȮŐĸŃ
ŏĪėĬŇėĔŅĶĽŀĬȮŐĬĺĪŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃȮȮĔŅĶıńĥĬŅ
ĽŊŗŀŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŏĪėőĬőĸĵňȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮŐĬĺőĬƟĴĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ
őħĵŒĝƟĔŅĶĺŇěńĵȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃ
ĽĩŅĬĔŅĶĦƢěĶŇĚ 

  

ĨńħŀŀĔ 

 



 

šţŢ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 

ŢŠ ŠŠŠššşţȮȮȮȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮȮ ȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮȮ&Energy Conservation' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠššŢşŢ ĺŇĪĵŅĻŅĽĨĶƢıĸńĚĚŅĬŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮĔŅĶĭĶŇőĳėıĸńĚĚŅĬŒĬĳŅėĽƞĺĬĨƞŅĚŕŏĝƞĬȮȮĳŅėŀŋĨĽŅľĔĶĶĴȮ
ıŅĦŇĝĵƢȮĔŅĶĕĬĽƞĚȮŏĔļĨĶȮŐĸŃĪňŗŀĵŌƞŀŅĻńĵȮȮĬőĵĭŅĵŐĸŃĴŅĨĶĔŅĶŒĬĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬȮȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŀŅėŅĶȮȮŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶŐĸŃ
ĔŅĶĕĬĽƞĚȮĔŅĶĨĶĺěĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĳŅėĽƞĺĬĨƞŅĚȮŕ ŐĸŃ
ĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ   

 ĨńħŀŀĔ 

Ţš ŠŠŠŢŢşŠȮȮȮȮȮĔŅĶįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮ      Ţ(š-š-Ť) 
         (Construction of Science Teaching Materials) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠššŢşŢȮĲƕĽŇĔĽƢȮšȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŒĝƟȮĔŅĶįĸŇĨȮĔŅĶĞƞŀĴȮĔŅĶĭŜŅĶŋĚĶńĔļŅŀŋĮĔĶĦƢĔŅĶĽŀĬĪŋĔŐĕĬĚȮ
ĴŋƞĚŒľƟįŌƟŏĶňĵĬŏĔŇħĪńĔļŃŒĬĔŅĶŒĝƟȮĔŅĶĞƞŀĴȮĔŅĶĭŜŅĶŋĚĶńĔļŅŀŋĮĔĶĦƢȮĽŅĴŅĶĩĬŜŅœĮ
ĮĢŇĭńĨŇŒĬĔŅĶĽŀĬŐĸŃĴŋƞĚŒľƟĽŅĴŅĶĩįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĪňŗĚƞŅĵȮŕȮŐĸŃĪňŗěŜŅŏĮƦĬœħƟȮ
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħ 
 

 ĨńħŀŀĔ 

ŢŢ ŠŠŠŢŤşŠȮȮȮȮȮȮȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢœĴƟŒĬĪƟŀĚĩŇŗĬȮȮȮš&Š-š-Ţ' 
 ȮȮ        &Survey and Collection of Local Plants) 
                     ȮȮėĺŅĴĽŜŅėńĠĕŀĚıŊĝŒĬĪƟŀĚĩŇŗĬȮĻŉĔļŅĝĬŇħŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵ
ıńĬīŋƢĕŀĚıŊĝȮȮľĸńĔŏĔĦĤƢĔŅĶěńħěŜŅŐĬĔıŊĝȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶŏĔŖĭĶĺĭĶĺĴıńĬīŋƢıŊĝ
ŒĬĪƟŀĚĩŇŗĬȮĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĶŌĮŐĭĭĨƞŅĚŕȮėĺŅĴ
ŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚėĺŅĴľĸŅĔľĸŅĵĕŀĚıńĬīŋƢıŊĝĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮ
ŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŏıŊŗŀŒľƟŏĔŇħėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ıńĬīŋƢıŊĝŀĵƞŅĚĵńŗĚĵŊĬ 

 

 

 

ĨńħŀŀĔ 



 

šţţ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţţ ŠŠšŠŤşţ ĲƕĽŇĔĽƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

             (Physics for everyday life) 
       ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢīĶĶĴĝŅĨŇĨŅĴľĸńĔĲƕĽŇĔĽƢȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĲƕĽŇĔĽƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĴňŏĬŊŘŀľŅėĶŀĭėĸŋĴľńĺĕƟŀĪŅĚȮĔŅĶŏėĸŊŗŀĬĪňŗȮ
ĽĴĭńĨŇĕŀĚĽĽŅĶȮėĺŅĴĶƟŀĬȮėĸŊŗĬȮŐĴƞŏľĸŖĔœĲĲƚŅ ŐĽĚȮŐĸŃĲƕĽŇĔĽƢŐįĬŒľĴƞ ŐĸŃĬŜŅœĮ
ĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ŢŤ ŠŠššţşŠ      ĲƕĽŇĔĽƢŐįĬŒľĴƞ                    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Modern Physics) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ: ŠŠšŠŢşšȮĲƕĽŇĔĽƢȮšȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġňĽńĴıńĬīĳŅıȮĔŅĶŐįƞĶńĚĽňĕŀĚĺńĨĩŋħŜŅȮėĸŊŗĬŐĸŃŀĬŋĳŅėȮĴőĬ
ĪńĻĬƢĕŀĚĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŀŇŏĸŖĔĨĶŀĬŐĸŃőėĶĚĽĶƟŅĚŀŃĨŀĴȮĪķļġňŀŃĨŀĴŐĸŃ
őĴŏĸĔŋĸȮĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚȮĬŇĺŏėĸňĵĽŐĸŃıĸńĚĚŅĬȮĔńĴĴńĬĨĳŅıĶńĚĽňȮȮĲƕĽŇĔĽƢ
ŀĬŋĳŅėĴŌĸģŅĬȮŒľƟĴňĔŅĶĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

Ţť ŠŠššŤşşȮȮȮ ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &Electronics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĜĬĺĬȮĨńĺĬŜŅȮĨńĺŏĔŖĭĮĶŃěŋȮĨńĺŏľĬňŗĵĺĬŜŅŐĸŃľĴƟŀŐĮĸĚȮȮĽŅĶĔŉŗĚ
ĨńĺĬŜŅȮœħőŀħȮĞňŏĬŀĶƢœħőŀħȮĪĶŅĬĞŇĽŏĨŀĶƢ ĔġĕŀĚőŀľƢĴȮĔġĕŀĚŏėŀĶƢĝŀĲĲƝȮĳŅė
ěƞŅĵĔŜŅĸńĚœĲĲƚŅȮĺĚěĶŏĶėĨŇĲŅĵŏŀŀĶƢȮĺĚěĶȮRCȮĔĶŅĲĸńĔļĦȮŃĽĴĭńĨŇȮŐĸŃŏĽƟĬȮload 
lineȮĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭȮ CB , CE ,ȮȮŐĸŃ CC  ĔŅĶĪŜŅĺĚěĶ
ĭĬŐįƞĬĮĶŇřĬĪƢŏĭŊŘŀĚĨƟĬ ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ŢŦ ŠŠŢšťşŠ      ŏėĴňĺŇŏėĶŅŃľƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  Analytical  Chemistry Š 
  ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮȮȮȮȮȮȮȮĭĪĬŜŅĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢ
őħĵĮĶŇĴŅĨĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇ ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ

 ĨńħŀŀĔ 



 

šţŤ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ  

Ţŧ ŠŠŢŢŢşŠ ĽŏĮĔőĨĶĽőĔĮƖŏĝŇĚĮĶŃĵŋĔĨƢ                    ȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
             (Application of Spectroscopy in Chemistry) 
  ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠŢŠŠşšȮŏėĴňȮš 
  ľĸńĔĔŅĶĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĽŅĶĨńĺŀĵƞŅĚ ĔŅĶ
ĮĶŃĵŋĔĨƢőħĵŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢőħĵŀńĸĨĶŅœĺőŀŏĸĨĺŇĽŇŏĭŇĸȮ
ĽŏĮĔőĪĶĽőĔĮƖȮŀŇĬĲĶŅŏĶħȮĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢ
ŐĸŃŐĴĽĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶȮȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ  

 ĨńħŀŀĔ 

ŢŨ ŠŠŢŢŦşš ŏėĴňĽĳŅĺŃŐĺħĸƟŀĴ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
  (Environmental Chemistry)  
                        ĴĸıŇļĪŅĚĬŘŜŅȮĴĸıŇļĪŅĚħŇĬȮĴĸıŇļĪŅĚŀŅĔŅĻȮĴĸıŇļĪŅĚ
ĔŅĶŏĔļĨĶȮŐĸŃĴĸıŇļĪŅĚĕĵŃĕŀĚŏĽňĵŀńĬĨĶŅĵ ĶĺĴĪńŘĚĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴ
ĴĸıŇļŒĬĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĔńĭŏĬŊŘŀľŅ
ıĶƟŀĴĪńŘĚĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ   

 ĨńħŀŀĔ 

ţş ŠŠŢŢŦşŤȮȮȮȮȮȮȮȮŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
                       (Chemistry  of  Natural  Products) 
        ȮȮȮȮĝĬŇħȮĸńĔļĦŃőėĶĚĽĶƟŅĚȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢȮȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢ
ĭŅĚĽƞĺĬĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗŏĔŇħĕŉŘĬŒĬīĶĶĴĝŅĨŇȮ ŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

 ĨńħŀŀĔ 

ţŠ ŠŠŢţťşŠ ĔŅĶĺŇŏėĶŅŃľƢħŇĬŐĸŃĮŋƜĵ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
           (Analysis of  Soil  and  Fertilizer) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚħŇĬŐĸŃĮŋƜĵŏıŊŗŀĔŅĶ
ĺŇŏėĶŅŃľƢĪŅĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮľĸńĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶŐĮĸėĺŅĴľĴŅĵĕŀĚįĸĔŅĶĺŇŏėĶŅŃľƢ ŐĸŃĮĢŇĭńĨŇĔŅĶĨŅĴŏĬŊŘŀľŅĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġň   

 ĨńħŀŀĔ 



 

šţť 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţš ŠŠţšŠşŢ ıŊĝŐĸŃŀŅľŅĶĪƟŀĚĩŇŗĬ              š&Š-š-Ţ' 

  (Plants and Local Foods)  
  ĝňĺĺŇĪĵŅĕŀĚıŊĝĪƟŀĚĩŇŗĬȮĽƞĺĬĪňŗĬŜŅĴŅĮĶŋĚŀŅľŅĶȮĽĶĶıėŋĦĪŅĚ
ĵŅĳŌĴŇĮƤĠĠŅŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĪƟŀĚĩŇŗĬĴŅĮĶŋĚŀŅľŅĶȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴ
ŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ţŢ ŠŠţšŠşţ ȮıŊĝĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅı      ȮȮȮȮȮȮȮ Ţ(š-š-Ť) 
   (Herbs for Health)   
  ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĽĴŋĬœıĶȮĔŅĶŒĝƟĽĴŋĬœıĶŒĬĚŅĬĽŅīŅĶĦĽŋĕ
ĴŌĸģŅĬȮĽŅĶĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽĴŋĬœıĶȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚıŊĝĽĴŋĬœıĶȮ
ėŋĦĽĴĭńĨŇĕŀĚıŊĝĽĴŋĬœıĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĔŅĶĮĶŋĚĵŅĽĴŋĬœıĶȮĔŅĶŐĮĶ
ĶŌĮıŊĝĽĴŋĬœıĶȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 ĨńħŀŀĔ 

ţţ ŠŠţŢŠşŤ ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
  (Plant Tissue Culture)   
  ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĮĶŃĵŋĔĨƢ
ŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝœĮŒĝƟŒĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬıŊĝĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮ
ĔŅĶĻŉĔļŅĪŅĚħƟŅĬőĶėıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮĔŅĶįĸŇĨĽŅĶĪŋĨŇĵĳŌĴŇŐĸŃĔŅĶ
ŀĬŋĶńĔļƢıńĬīŋƢıŊĝȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮ 

 ĨńħŀŀĔ 

ţŤ ŠŠţŢšşť ȮĔňĢĺŇĪĵŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
  (Entomology)   
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ŠŠţŠšşŠȮĽńĨĺĺŇĪĵŅ 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŐĴĸĚȮĺŇĺńĥĬŅĔŅĶȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵ
ĺŇĳŅėȮĽĶňĶĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮıķĨŇĔĶĶĴȮĺĚěĶĝňĺŇĨȮŐĸŃĔŅĶěńħěŜŅŐĬĔĕŀĚŐĴĸĚȮ
ėĺŅĴĽńĴıńĬīƢĕŀĚŐĴĸĚĔńĭĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
 

 ĨńħŀŀĔ 



 

šţŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţť ŠŠţŢţşš ȮıńĬīŋĻŅĽĨĶƢ        ȮȮȮȮȮȮŢ&š-š-Ť' 

   (Genetics) 
  ȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıńĬīŋĻŅĽĨĶƢȮľĸńĔĔŅĶĩŅĵĪŀħıńĬīŋĔĶĶĴ
ĨŅĴĔġĕŀĚŏĴĬŏħĸȮĔŅĶĩŅĵĪŀħıńĬīŋĔĶĶĴĬŀĔĬŇĺŏėĸňĵĽȮľĸńĔĔŅĶĪŅĚıńĬīŋĻŅĽĨĶƢ
ŏĭŊŘŀĚĨƟĬĕŀĚıŊĝȮĽńĨĺƢȮŐĸŃĴĬŋļĵƢȮŏıĻŐĸŃĔŅĶĔŜŅľĬħŏıĻȮĔŅĶĺŇŏėĶŅŃľŏıħħŇĔĶňȮȮȮȮ
ıńĬīŋĻŅĽĨĶĮĶŃĝŅĔĶȮőėĶĚĽĶŅĚĕŀĚěňőĬĴŐĸŃĽŅĶıńĬīŋĔĶĶĴĔŅĶĽńĚŏėĶŅŃľƢőĮĶĨňĬȮ
ĔŅĶĪŜŅĚŅĬĕŀĚĵňĬŐĸŃőėĶőĴőĞĴĔŅĶĔĸŅĵıńĬīŋȮĔŅĶėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚĵňĬȮŏĪėĬŇė
ĔŅĶĽĔńħħňŏŀŖĬŏŀŐĸŃŀŅĶƢŏŀŖĬŏŀȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

 

 

 

ĨńħŀŀĔ 

ţŦ  ŠŠŠšťşŠ-ťšȮ ȮȮȮȮĽŃŏĨŖĴĻŉĔļŅ       ȮȮȮȮȮȮȮȮŢ&š-š-Ť'ȮȮ 
               STEM Education 
           ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟŐĸŃŏĕƟŅŒěŏĝŇĚĸŉĔŒĬħƟŅĬĽŃŏĨŖĴĻŉĔļŅȮľĸńĔĕŀĚŏĪėőĬőĸĵň
ŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠ 
ŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮŏıŊŗŀ
ŐĔƟĮƤĠľŅȮľĶŊŀȮıńĥĬŅĚŅĬŀĵƞŅĚĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢħƟĺĵĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭŏĝŇĚ
ĺŇĻĺĔĶĶĴȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚŏľĴŅŃĽĴőħĵėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĝňĺŇĨȮĽńĚėĴȮ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĪŜŅĚŅĬȮŐĸŃĔŅĶŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĶŃĭĭŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮŏĕňĵĬ
ŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ
ĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅœħƟŀĵƞŅĚĴŊŀŀŅĝňıȮ 
                              Know and understand in depth the study STEM, 
principle of technological for living in a ripidly changing society, skill in 
the 21th century. Use knowledge and skills in science, mathematics and 
other sciences to solve problems or develop creative work with 
engineering design process. Choose to use technology appropriately 
taking into account the impact on life, society and the environment 
and using information and communication technology in learning, 

ĺŇĝŅŒľĴƞ 



 

šţŧ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
working and problem solving with systematic design of learning 
activities. Write a learning management plan, practice in learning and 
measurement and evaluation of learning in accordance with the full  
professional study guidelines 

ţŧ  ŠŠŠŢŢşŢ-ťšȮȮȮȮœĲĲƚŅŐĸŃıĸńĚĚŅĬȮȮ    ȮȮȮȮȮȮȮȮȮȮ Ţ&š-š-Ť'Ȯ 
                       Energy and Electricity 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĶŀĭĶŌƟȮœĲĲƚŅȮȮıĸńĚĚŅĬœĲĲƚŅȮȮ
ŐľĸƞĚĔŜŅŏĬŇħœĲĲƚŅȮĔŅĶįĸŇĨıĸńĚĚŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔ
ŒĨƟıŇĳıȮıĸńĚĚŅĬĸĴȮȮıĸńĚĚŅĬĝňĺĴĺĸȮȮıĸńĚĚŅĬěŅĔŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮȮıĸńĚĚŅĬĬŘŜŅȮȮ
ıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮȮıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔĴľŅĽĴŋĪĶȮĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀĬŜŅĴŅŒĝƟ
ĮĶŃőĵĝĬƢŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔ ĔŅĶįĸŇĨŐĸŃĮĶŃľĵńħıĸńĚĚŅĬȮȮ
ıĸńĚĚŅĬĔńĭĽŇŗĚŐĺħĸƟŀĴ ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬœĲĲƚŅȮıĸńĚĚŅĬŐĸŃ
ıĸńĚĚŅĬĪŅĚŏĸŊŀĔŏıŊŗŀĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                          Study and practice to know electrical power, 
electrical energy, electricity sources, electric power production, solar 
energy, geothermal energy, wind energy, biomass energy, energy from 
fuel cells, water power, nuclear power and heat energy from the 
ocean. Applications for use as renewable energy and alternative 
energy. Production and energy saving. Energy and environment. 
Applying knoeledge of electrical science. Energy and alternative energy 
for environmental management and science learning management 

ĺŇĝŅŒľĴƞ 

ţŨ  ŠŠŠŢšşţ-ťšȮȮȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ       Ţ&š-š-Ť'Ȯ 
                      Environmental science 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚıŊŘĬĪňŗŏıŊŗŀĻŉĔļŅŐĸŃŏĶňĵĬĶŌƟŏĶŊŗŀĚĭĶŇĭĪŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮĔŅĶĻŉĔļŅĝňĺŇĨěĶŇĚȮȮĽńĚėĴĽŇŗĚŐĺħĸƟŀĴȮȮȮ
ĺŇĩňĝňĺŇĨĕŀĚėĬŒĬĪƟŀĚĩŇŗĬȮĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴŒĬĪƟŀĚĩŇŗĬȮěńħĪŜŅľĸńĔĽŌĨĶ

ĺŇĝŅŒľĴƞ 



 

šţŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬőħĵŒĝƟėĺŅĴĶŌƟĪňŗœħƟĻŉĔļŅěŅĔĪƟŀĚĩŇŗĬȮěńħĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪƟŀĚĩŇŗĬĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪ
ĝŋĴĝĬŐĸŃŏľĴŅŃĽĴĔńĭįŌƟŏĶňĵĬ 
                         Enter the area to study and learn about the context 
and localȮenvironment, the way of life of local people, local 
environmental conversation. Create science courses in schools using 
knowledge gained from local studies. Manage science learning by using 
local wisdom and learning resources that are consistent with the 
community context and suitable for learners 

Ťş  ŠŠŠŢŧşŢ-ťšȮȮȮȮȮĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬ              Ţ&š-š-Ť'   
                      School science practice 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌƟľĸńĔĔŅĶŏĶňĵĔĝŊŗŀŀŋĮĔĶĦƢ-ĽŅĶŏėĴňŐĸŃĺŇīňĔŅĶŒĝƟŀĵƞŅĚĩŌĔĨƟŀĚ
ĮĸŀħĳńĵȮ&MSDS) ĽńĠĸńĔļĦƢŐĸŃĶŃħńĭŀńĬĨĶŅĵĕŀĚĽŅĶŏėĴňȮĬŜŅėĺŅĴĶŌƟħƟŅĬĔŅĶ
ěńħĔŅĶĽŅĶŏėĴňȮĔŅĶŐĵĔĮĶŃŏĳĪľĴĺħľĴŌƞȮĔŅĶŏĔŖĭŐĸŃĔŅĶĔŜŅěńħĽŅĶŏėĴňȮĔŅĶŐĵĔ
ĮĶŃŏĳĪľĴĺħľĴŌƞŐĸŃĔŅĶěńħŏĔŖĭŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀěńħĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŒĬőĶĚŏĶňĵĬĨŅĴľĸńĔĮĢŇĭńĨŇĽŅĔĸȮȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŒĝƟ
ŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀěńħĔŇěĔĶĶĴĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĽŜŅľĶńĭĬńĔŏĶňĵĬįƞŅĬ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĨŅĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĶŃħńĭĮĶŃĩĴĻŉĔļŅ
ŐĸŃĴńīĵĴĻŉĔļŅĨŀĬĨƟĬĕŀĚľĸńĔĽŌĨĶŐĔĬĔĸŅĚĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬ 
                          Know the principle of calling the device/chemical 
name and how to use it correctly and safety. Symbols and dangerous 
levels of chemicals. Bring knowledge in chemical management. 
Category classification chemical storage and disposal. Classification of 
categories and storage scientific equipment to manage science 
laboratories in school according to interactional practices. Prepare 
laboratories and use scientific equipment to organize science operating 

ĺŇĝŅŒľĴƞ 



 

šŤş 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
activities for students through scientific processes. According to the 
science learning content of primary and lower  secondary level of 
basic education core curriculum 

ŤŠ  ŠŠŠţšşŢ-ťš ȮȮȮȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ    Ţ&š-š-Ť' 
               School Botanical Garden 
         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮ
ŀĚėƢĮĶŃĔŀĭĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬĔŅĶĽĶƟŅĚŐĸŃěńħĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟ
ŏĮƦĬĮƤěěńĵŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶ
ěńħĪŜŅŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬ
ĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚ ŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
                            Learning in Royal speech, idea, background and the 
element of school botanical garden; the creating and managing basic 
factor set of school to be a learning factor of nature and environment; 
the progressive guidelines; making an operation plan; the evaluation 
and tracking the progress of school botanical garden in many aspectsȮ
and integration to teaching 

ĺŇĝŅŒľĴƞ 

Ťš  ŠŠŠŢŧşţ-ťšȮȮȮīĶĶĴĝŅĨŇŐĸŃĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ     Ţ&š-š-Ť' 
                      Nature and Scientific InquiryȮ 
                          ĽŊĭŏĽŅŃŐĸŃŀīŇĭŅĵĪķļġňȮľĸńĔĔŅĶȮŐĸŃŐĬĺėŇħȮŏĔňŗĵĺĔńĭ
īĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĴŀĚőĸĔŐĭĭĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶĽŊĭŏĽŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŇěĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĶĺĴĪńŘĚĔŅĶŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĶŌƟ
ŐĸŃėĺŅĴŏĕƟŅŒěĔŅĶœħƟĴŅĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀīŇĭŅĵĺŇīňĔŅĶŐĽĺĚľŅŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃ ĨĶŃľĬńĔĩŉĚīĶĶĴĝŅĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮĴňĪńĔļŃĔŅĶŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĬŜŅėĺŅĴĶŌƟœĮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
 

ĺŇĝŅŒľĴƞ 



 

šŤŠ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInvestigate and explain theories, principle and 
concepts about nature of science, science world view, scientific inquiry, 
scientific affairs and including scientific explanations. Know and 
understand the acquisition of a scientific knowledge. Explain how to 
seek scientific knowledge by using atracing process. Realizing the 
nature of science. Have scientific explanatory skills. Bring knowledge to 
design learning activities that focus  scientific inquiry process 

ŤŢ  ŠŠŠţŨşŠ-ťšȮȮȮȮȮȮĺŇĪĵŅĔŅĶėŜŅĬĺĦ        Ţ&š-š-Ť' 
                      Computational science 
                          ĻŉĔļŅŐĸŃİƗĔĪńĔļŃŏĔňŗĵĺĔńĭĔŅĶŒĝƟŏľĨŋįĸŏĝŇĚĨĶĶĔŃŒĬĔŅĶ
ŐĔƟĮƤĠľŅȮĔŅĶŏĕňĵĬĶľńĽĸŜŅĸŀĚŐĸŃįńĚĚŅĬȮĔŅĶŏĕňĵĬŀŀĔŐĭĭŐĸŃŏĕňĵĬőĮĶŐĔĶĴ
ŀĵƞŅĚĚƞŅĵĪňŗĴňĔŅĶŒĝƟĚŅĬĨńĺŐĮĶȮŏĚŊŗŀĬœĕȮŐĸŃĔŅĶĺĬĞŘŜŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢ
ľĶŊŀĺŇĪĵŅĻŅĽĨĶƢȮĻŉĔļŅľĸńĔĔŅĶĕŀĚŐĬĺėŇħŏĝŇĚėŜŅĬĺĦȮĔŅĶŐĵĔĽƞĺĬĮĶŃĔŀĭŐĸŃ
ĔŅĶĵƞŀĵĮƤĠľŅȮĔŅĶľŅĶŌĮŐĭĭĔŅĶėŇħŏĝŇĚĬŅĴīĶĶĴȮĨńĺŀĵƞŅĚŐĸŃĮĶŃőĵĝĬƢĕŀĚ
ŐĬĺėŇħŏĝŇĚėŜŅĬĺĦŏıŊŗŀŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħŏĝŇĚėŜŅĬĺĦŒĬ
ĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĽŜŅľĶńĭŐĔƟĮƤĠľŅȮĔŅĶŐĔƟĮƤĠľŅħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĶŃĭŋ
ĕƟŀĴŌĸŏĕƟŅȮĕƟŀĴŌĸŀŀĔȮŐĸŃŏĚŊŗŀĬœĕĕŀĚĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĔŅĶĪŜŅĞŘŜŅȮĔŅĶ
ěńħŏĶňĵĚŐĸŃėƟĬľŅĕƟŀĴŌĸȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňŏıŊŗŀŐĔƟĮƤĠľŅħƟĺĵ
ėŀĴıŇĺŏĨŀĶƢȮĔŅĶĻŉĔļŅĨńĺŀĵƞŅĚőėĶĚĚŅĬĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĔŜŅľĬħ
ĮƤĠľŅȮĻŉĔļŅȮĺŅĚŐįĬȮħŜŅŏĬŇĬĚŅĬȮĽĶŋĮįĸŐĸŃŏįĵŐıĶƞȮŒĬĔŅĶıńĥĬŅőėĶĚĚŅĬĪňŗĴň
ĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĺŇĝŅŀŊŗĬŐĸŃŏĝŊŗŀĴőĵĚĔńĭĝňĺŇĨěĶŇĚȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬ
ĺŇĪĵŅĔŅĶėŜŅĬĺĦŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ 
                          Study and practice skill in using logical reasoning to 
solve problem. Writing the casual code and work flow chart. Writing 
designing and writing simple programs with variable usage condition 
and loops. To solve math or science problems. Study the principles of 

ĺŇĝŅŒľĴƞ 



 

šŤš 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
computational concepts, separation and digestion problem. Finding 
abstract thinking pattern, examples and benefits of computational 
concepts in designing algorithms for solving problems. Computer 
problem solving specifying input data out and conditions of the 
problem, redo algorithm design sorting and  searching for information. 
Example of design steps for solving problems with computers. Study of 
example of information technology projects, problem determination, 
study planning, operation, conclusion and dissemination in developing 
projects that are integrated with other subjects and linked to real life. 
Applying knowledge in computational science for science learning 
management 
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ĳŅėįĬĺĔȮĚȮȮ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮȮı,Ļ,ȮšŤŤŤ 
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šťş 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮěȮ 
ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭȮĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 
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šťŧ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĜȮȮ 
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤš 

ŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŧ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

šťŨ 
 

 
 

ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮı,Ļ,ȮȮ0330 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮ/6&0'ȮȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮȮı,Ļ,Ȯ0325ȮȮŐĸŃĔŅĶ

ĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮȮ/0-0330ȮȮŏĴŊŗŀĺńĬĪňŗȮȮ03ȮȮīńĬĺŅėĴȮȮı,Ļ,Ȯ0330ȮȮěŉĚœħƟ
ŀŀĔĶŃŏĭňĵĭœĺƟħńĚĨƞŀœĮĬňŘ 

ĕƟŀȮ/ȮȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ı,Ļ,Ȯ0330ŵ 

ĕƟŀȮ0ȮȮŒľƟĵĔŏĸŇĔ ŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮȮĺƞŅħƟĺĵĔŅĶőŀĬįĸĔŅĶŏĶňĵĬŐĸŃĔŅĶĵĔŏĺƟĬȮĔŅĶŏĶňĵĬ
ĶŅĵĺŇĝŅȮı,Ļ,Ȯ033/ŵ 

ĭĶĶħŅĶŃŏĭňĵĭȮȮĕƟŀĭńĚėńĭȮȮĮĶŃĔŅĻȮȮŐĸŃėŜŅĽńŗĚŀŊŗĬŒħĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮȮĞŉŗĚĕńħľĶŊŀŐĵƟĚĔńĭ
ĶŃŏĭňĵĭĬňŘȮȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘŐĪĬ 

ĕƟŀȮ1ȮȮĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅĪňŗȮȮ0331ȮȮŏĮƦĬĨƟĬœĮ 
ĕƟŀȮ2ȮȮŒĬĶŃŏĭňĵĭĬňŘ 

  ŴĴľŅĺŇĪĵŅĸńĵŵȮȮȮ ľĴŅĵėĺŅĴĺƞŅȮȮ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
  ŴŀīŇĔŅĶĭħňŵȮȮȮ  ľĴŅĵėĺŅĴĺƞŅȮȮ ŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
  ŴĬńĔĻŉĔļŅŵȮȮ  ľĴŅĵėĺŅĴĺƞŅȮȮȮ įŌƟĪňŗĶŅĵĚŅĬĨńĺĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĬńĔĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒľƟľĴŅĵėĺŅĴĶĺĴĩŉĚįŌƟĪňŗĻŉĔļŅŀĭĶĴĨŅĴőėĶĚĔŅĶŀŊŗĬĪňŗŒĝƟľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
  ŴĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŵ ľĴŅĵėĺŅĴĺƞŅȮȮ ĔŅĶĬŜŅľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ
ĴľŅĺŇĪĵŅĸńĵȮȮŐĸŃŒľƟľĴŅĵėĺŅĴĶĺĴĩŉĚĔŅĶĬŜŅŏĬŊŘŀľŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅȮȮĔĸŋƞĴĺŇĝŅěŅĔľĸńĔĽŌĨĶĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪňŗ
œħƟĻŉĔļŅŐĸƟĺȮȮŐĸŃĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵĔŅĶİƗĔ
ŀŅĝňıľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĴŅŒĝƟȮőħĵœĴƞĨƟŀĚĻŉĔļŅĶŅĵĺŇĝŅĬńŘĬŀňĔ 

ŴĽĩŅĭńĬŀŋħĴĻŉĔļŅŵȮȮ ľĴŅĵėĺŅĴĺƞŅȮȮĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭľĸńĚ
ĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮȮľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅĶŃħńĭŀĬŋĮĶŇĠĠŅľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
&ĽĔŀ,'ȮȮľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵŒľƟĔŅĶĶńĭĶŀĚ  

ĕƟŀȮ3ȮȮĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮľĶŊŀŏĮƦĬĶŅĵĺŇĝŅĪňŗœħƟĶńĭ
ĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĞŉŗĚŏėĵĻŉĔļŅĴŅŐĸƟĺœĴƞŏĔŇĬĽŇĭĮƖĬńĭĩŉĚĺńĬĪňŗŏĕƟŅĻŉĔļŅȮȮőħĵ
ŏĶŇŗĴĬńĭěŅĔĺńĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀĳŅėŏĶňĵĬĽŋħĪƟŅĵĪňŗĴňįĸĔŅĶŏĶňĵĬȮ 

ĕƟŀȮ4ȮȮįŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮĨƟŀĚĴňėŋĦĽĴĭńĨŇĕƟŀľĬŉŗĚĕƟŀŒħȮȮħńĚĨƞŀœĮĬňŘ 
&/'ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵ 
&0'ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮȮŏĕƟŅĴŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵ 
&1'ȮįƞŅĬĔŅĶĻŉĔļŅŀĭĶĴŒĬĶŅĵĺŇĝŅŒħĶŅĵĺŇĝŅľĬŉŗĚĨŅĴľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵ 

  &2'ȮĻŉĔļŅěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮȮĔŅĶİƗĔŀŅĝňıȮȮľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢ
ĔŅĶĪŜŅĚŅĬ 



 

šŦş 
 

įŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĕƟŀȮ4Ȯ&1'Ȯ&2'ȮĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬĶŃħńĭĴńīĵĴĻŉĔļŅȮȮȮĨŀĬ
ĮĸŅĵȮľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮȮŐĸŃěŃĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀ
ŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĕƟŀȮ5ȮȮľĸńĔŏĔĦĤƢĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬĶŃĭĭ ĴňħńĚĨƞŀœĮĬňŘ 
ĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵ  

 &/'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĴň
ŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬȮŏĺƟĬŐĨƞŏĮƦĬĔŅĶŏĪňĵĭőŀĬįĸ
ĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶŏħňĵĺĔńĬ 
  &0'ȮĬńĔĻŉĔļŅĴňĽŇĪīŇĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœħƟĪńŘĚľĴħľĶŊŀĭŅĚĽƞĺĬȮ 
 &Ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŐĨƞŏıňĵĚĭŅĚĽƞĺĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅĪňŗœħƟĶńĭĶŃħńĭėŃŐĬĬœĴƞĨŗŜŅ
ĔĺƞŅȮC ľĶŊŀȮP ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃ B ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮőħĵĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗŏĪňĵĭőŀĬěŃœĴƞĬŜŅĴŅėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŐĸŃŒľƟĭńĬĪŉĔ
œĺƟŒĬĶŃŏĭňĵĬĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŀńĔļĶĵƞŀ P &T'ȮŒĬĝƞŀĚĶŃħńĭėŃŐĬĬ 
 &ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĪńŘĚľĴħěŃĬŜŅŏŀŅįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗ
ŏĪňĵĭőŀĬĴŅėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴ 
  &1'ȮŒĬĔĶĦňĪňŗĴľŅĺŇĪĵŅĸńĵŏĮƕħľĸńĔĽŌĨĶŒľĴƞȮěŃŏĪňĵĭőŀĬĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅœħƟœĴƞŏĔŇĬĝńŘĬĮƖŐĸŃĳŅė
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭŀĬŋĠŅĨŒľƟĴňĬńĔĻŉĔļŅŏĶňĵĬŀĵŌƞȮĨŅĴľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŐĸƟĺ 
 ĬńĔĻŉĔļŅĪňŗŏėĵĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ  
 &/'ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵȮȮľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĽĩŅĭńĬŀŋħĴĻŉĔļŅľĶŊŀ
ľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵĶńĭĶŀĚ 
 &0'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĴň
ŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬ 
 &1'ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗįƞŅĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬœħƟœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬȮCȮľĶŊŀ
ĶŃħńĭėŃŐĬĬȮP ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň ŐĸŃœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬȮBȮľĶŊŀŏĪňĵĭŏĪƞŅ
ĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ 
 &2'ȮĬńĔĻŉĔļŅěŃŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœħƟœĴƞŏĔŇĬĽŅĴŒĬĽňŗĕŀĚľĬƞĺĵĔŇĨȮĶĺĴĕŀĚ
ľĸńĔĽŌĨĶĪňŗĶńĭőŀĬ ĶŃħńĭĭńĦĤŇĨĻŉĔļŅœħƟœĴƞŏĔŇĬľĬŉŗĚŒĬĽŅĴĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚľĸńĔĽŌĨĶĪňŗĶńĭőŀĬ 
 ŀĬŉŗĚȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľŅĔŏĕƟŅĻŉĔļŅĨƞŀĶŃħńĭĮĶŇĠĠŅĴľŅĭńĦĤŇĨ
ŒĬĽŅĕŅŏħňĵĺĔńĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮȮŒľƟŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœħƟœĴƞŏĔŇĬĶƟŀĵĸŃȮ2.ȮĕŀĚľĸńĔĽŌĨĶĪňŗěŃŏĕƟŅ
ĻŉĔļŅ 
 &3'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗŏĪňĵĭőŀĬěŃœĴƞĬŜŅĴŅėŜŅĬĺĦŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŐĸŃŒľƟ
ĭńĬĪŉĔœĺƟŒĬĶŃŏĭňĵĬĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŀńĔļĶĵƞŀ  P &T' ŒĬĝƞŀĚĶŃħńĭėŃŐĬĬ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĴŅŐĸƟĺȮȮŐĸŃŏĕƟŅĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňŀňĔĽŅĕŅľĬŉŗĚŒľƟĽŅĴŅĶĩ
ŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŐĸŃŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňœħƟĪńŘĚľĴħȮȮ
őħĵœĴƞĬŜŅŏĚŊŗŀĬœĕŒĬĺĶĶėĽŀĚȮ&0'Ȯ&Ĕ'ȮȮĺĶĶėĽŅĴȮ&1'ȮȮŐĸŃĕƟŀȮȮ3ȮȮĴŅıŇěŅĶĦŅȮŐĸŃŒľƟĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚľĶŊŀŏĪňĵĭŏĪƞŅŒľƟĽŅĴŅĶĩŏĪňĵĭőŀĬįĸĔŅĶ
ŏĶňĵĬĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮœħƟĔŉŗĚľĬŉŗĚĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒĬľĴĺħ



 

šŦŠ 
 

ĺŇĝŅŏĸŊŀĔŏĽĶňœħƟĪńŘĚľĴħȮőħĵœĴƞĬŜŅŏĚŊŗŀĬœĕŒĬĺĶĶėĽŀĚȮ&0'Ȯ&Ĕ'ȮȮĺĶĶėĽŅĴȮ&1'ȮȮŐĸŃĕƟŀȮȮ3ȮȮĴŅıŇěŅĶĦŅȮȮŐĸŃŒľƟĬńĭľĬƞĺĵ
ĔŇĨĶĺĴŒĬŏĔĦĤƢĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅ 

ŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬĶŃĭĭ ŒľƟėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭ
őŀĬįĸĔŅĶŏĶňĵĬĮĶŃŏĴŇĬěŅĔĶŃŏĭňĵĬįĸĔŅĶŏĶňĵĬ 
 ĕƟŀȮ6ȮȮľĸńĔŏĔĦĤƢĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮȮĔŅĶĻŉĔļŅĨŅĴ
ŀńīĵŅĻńĵȮȮĔŅĶİƗĔŀŅĝňıȮľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮŏĕƟŅĽŌƞĔŅĶĻŉĔļŅŒĬĶŃĭĭ    
 &/'ȮĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŃŏĪňĵĭŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶĪňŗ
ĪŅĚĴľŅĺŇĪĵŅĸńĵŏĮƕħĽŀĬ 
 &0'ȮŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨĽŜŅľĶńĭĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮȮ
ĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıȮľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬŏĕƟŅĽŌƞĔŅĶĻŉĔļŅŒĬĶŃĭĭŒľƟėĦŃĔĶĶĴĔŅĶ
ĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĝƟĺŇīňĔŅĶŀĵƞŅĚŒħŀĵƞŅĚľĬŉŗĚľĶŊŀľĸŅĵŀĵƞŅĚħńĚĨƞŀœĮĬňŘȮȮŏĮƦĬľĸńĔŏĔĦĤƢŒĬĔŅĶ
ĮĶŃŏĴŇĬ 

  &Ĕ'ȮŐĲƚĴĽŃĽĴįĸĔŅĶŏĶňĵĬĶŌƟ 
  &ĕ'ȮĔŅĶĪħĽŀĭ 
 Ȯ &ė'ȮĔŅĶĽńĴĳŅļĦƢ 
  &Ě'ȮĔŅĶĨŀĭėŜŅĩŅĴ 
  &ě'ȮĔŅĶĽŅīŇĨ 
įĸĔŅĶĮĶŃŏĴŇĬěŃĨƟŀĚŏĪňĵĭœħƟœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬȮC ľĶŊŀĶŃħńĭėŃŐĬĬȮP ȮľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŅĵĺŇĝŅ

ľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃœĴƞĨŗŜŅĔĺƞŅĶŃħńĭȮB  ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮȮěŉĚěŃŒľƟěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĬńŘĬȮŐĨƞěŃœĴƞŒľƟĶŃħńĭėŃŐĬĬȮȮŐĸŃœĴƞĴňĔŅĶĬŜŅĴŅ
ėŇħėƞŅĶŃħńĭėŃŐĬĬľĶŊŀėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŐĸŃȮȮŒľƟĭńĬĪŉĔœĺƟŒĬĶŃŏĭňĵĬĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟ
ŀńĔļĶĵƞŀ P&T'ŒĬĝƞŀĚĶŃħńĭėŃŐĬĬ 

ĕƟŀȮ7ȮȮĬńĔĻŉĔļŅĪňŗĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŃĨƟŀĚĴňŏĺĸŅĻŉĔļŅŀĵŌƞŒĬĴľŅĺŇĪĵŅĸńĵŀĵƞŅĚĬƟŀĵľĬŉŗĚĮƖ
ĔŅĶĻŉĔļŅȮěŉĚěŃĴňĽŇĪīŇĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĕƟŀȮ/.ȮȮŒľƟĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮĮĶŃĔŀĭħƟĺĵ 
 &/'ȮėĦĭħňėĦŃĪňŗĶńĭįŇħĝŀĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĕŀŏĪňĵĭőŀĬ

įĸĔŅĶŏĶňĵĬȮȮŏĮƦĬĮĶŃīŅĬ 
 &0'ȮŀŅěŅĶĵƢľĶŊŀįŌƟŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗěŃĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵľĬŉŗĚėĬŐĨƞ

œĴƞŏĔŇĬĽŅĴėĬȮőħĵėŜŅŐĬŃĬŜŅĕŀĚėĦĭħňĨŅĴ&/'ȮŏĮƦĬĔĶĶĴĔŅĶ 
 &1'ȮĮĶŃīŅĬĽŅĕŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅĪňŗěŃĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮŏĮƦĬĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ 

 ŏĴŊŗŀėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŏĽĶŖěĽŇŘĬ
ŐĸƟĺȮŒľƟĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬœĮĵńĚĽŜŅĬńĔĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬŏıŊŗŀŏĽĬŀŒľƟĴľŅĺŇĪĵŅĸńĵ
ıŇěŅĶĦŅŀĬŋĴńĨŇĨƞŀœĮ 

ĕƟŀȮ//ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœĴƞĴňĽŇĪīŇœħƟĶńĭĮĶŇĠĠŅŏĔňĵĶĨŇĬŇĵĴĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮȮŏĺƟĬŐĨƞ 

&/'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 



 

šŦš 
 

Ȯ&0'ȮĬńĔĻŉĔļŅĞŉŗĚŏėĵĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĴŅŐĸƟĺĔĸńĭŏĕƟŅĴŅĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňȮĪňŗœħƟĶńĭĔŅĶ
ŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĺŇĝŅŐĸŃőŀĬľĬƞĺĵĔŇĨĪňŗŏėĵĻŉĔļŅĴŅŐĸƟĺĪńŘĚľĴħȮ 

ĕƟŀȮ/0ȮĬńĔĻŉĔļŅĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬĶŃĭĭĨƟŀĚħŜŅŏĬŇĬĔŅĶĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŐĸŃĝŜŅĶŃ
ėƞŅīĶĶĴŏĬňĵĴŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬĮƖĔŅĶĻŉĔļŅŐĶĔĪňŗŏĕƟŅĻŉĔļŅȮȮŏĺƟĬŐĨƞĔĶĦňĪňŗĴňŏľĨŋŀńĬĽĴėĺĶĬńĔĻŉĔļŅŀŅěĕŀĕĵŅĵ
ŏĺĸŅħńĚĔĸƞŅĺŀňĔœħƟŐĨƞœĴƞŏĔŇĬľĬŉŗĚĳŅėŏĶňĵĬ 

ȮĬńĔĻŉĔļŅĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıľĶŊŀěŅĔ
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮŒľƟħŜŅŏĬŇĬĔŅĶĕŀŏĪňĵĭőŀĬœħƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔěĬĩŉĚĺńĬĽŋħĪƟŅĵĕŀĚĔŜŅľĬħĔŅĶ
ĸĚĪŃŏĭňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮ 

ĕƟŀȮ/1ȮȮėƞŅīĶĶĴŏĬňĵĴĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭȮľĶŊŀĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ĕƟŀȮ/2ȮȮŒľƟŀīŇĔŅĶĭħňĶńĔļŅĔŅĶĨŅĴĶŃŏĭňĵĭĬňŘȮȮŒľƟĴňŀŜŅĬŅěŀŀĔĮĶŃĔŅĻŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĬňŘȮĶĺĴĪńŘĚŒľƟĴň

ŀŜŅĬŅěĝňŘĕŅħĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěŅĔĔĶĦňĔŅĶŒĝƟĶŃŏĭňĵĭĬňŘȮ 
 
 
 

  ĮĶŃĔŅĻȮȮĦȮȮĺńĬĪňŗȮȮ03ȮȮīńĬĺŅėĴȮȮı,Ļ,Ȯ0330  

 

 

 

 
&ĬŅĵĽŋĝŅĨŇȮȮŏĴŊŀĚŐĔƟĺ' 

ĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

šŦŢ 
 

 



 

šŦţ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĝȮȮ 
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı,Ļ,ȮšŤŤş 

ŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

šŦŤ 
 

 
 
 

 
 

 
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵȮȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮ 

ı.Ļ. 033. 
-------------------------- 

 őħĵĪňŗŏľŖĬŏĮƦĬĔŅĶĽĴėĺĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴňőŀĔŅĽŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬœħƟĴŅĔĕŉŘĬ 
 ĜŃĬńŘĬȮŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮ/6(0) ŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı.Ļ. 0325Ȯőħĵ
ĴĨŇĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮȮȮ0/033.ȮȮȮŏĴŊŗŀĺńĬĪňŗȮȮ3ȮȮȮĔŋĴĳŅıńĬīƢȮı.ĻȮȮ033.ȮŒľƟŀŀĔ
ĶŃŏĭňĵĭœĺƟħńĚĨƞŀœĮĬňŘ 
 ĕƟŀȮ/ȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı.Ļ.
033. 
 ĕƟŀȮ0ȮĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĭńĚėńĭĨńŘĚŐĨƞĳŅėķħŌĶƟŀĬȮĮƖĔŅĶĻŉĔļŅȮ033.ȮŏĮƦĬĨƟĬœĮ 
 ĕƟŀȮ1ȮĔŅĶŏĮƕħĳŅėķħŌĶƟŀĬŒľƟĩŊŀŏĮƦĬĳŅėĔŅĶĻŉĔļŅœĴƞĭńĚėńĭȮȮȮŒĝƟĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĮĶŃĴŅĦ 6ȮȮĽńĮħŅľƢȮȮ
őħĵěńħĝńŗĺőĴĚŏĶňĵĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒľƟŏĪƞŅĔńĭĽŀĚŏĪƞŅĕŀĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
 ĕƟŀȮ2ȮĔŅĶŏĮƕħĳŅėķħŌĶƟŀĬȮĴňėĺŅĴĴŋƞĚľĴŅĵħńĚĬňŘ 
  2./ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĪňŗĴňĻńĔĵĳŅıȮĴňőŀĔŅĽŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬ
œħƟĴŅĔĕŉŘĬ 
  2.0ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĴňőŀĔŅĽĻŉĔļŅĶŅĵĺŇĝŅĪňŗœĴƞŀŅěŏĶňĵĬœħƟľĶŊŀŏĶňĵĬŐĸƟĺ
ĽŀĭœĴƞįƞŅĬŒĬĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
  2.1ȮŏıŊŗŀŒľƟĬŇĽŇĨľĶŊŀĬńĔĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅěŅĔĽĩŅĭńĬŀŊŗĬĪňŗĽĬŒěœħƟĴňőŀĔŅĽĻŉĔļŅĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬ 
 ĕƟŀȮ3ȮĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅŒĬĳŅėķħŌĶƟŀĬȮěŃĨƟŀĚŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕħńĚĨƞŀœĮĬňŘȮȮȮĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅŒľƟŀĵŌƞ
ŒĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 ĕƟŀȮ4ȮĔŅĶĸĚĪŃŏĭňĵĬȮĔŅĶŏıŇŗĴŐĸŃĩŀĬĶŅĵĺŇĝŅȮĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĽĬŀŒľƟ
œħƟĶńĭĮĶŇĠĠŅŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃȮĮĶŇĠĠŅĨĶň 
 ĕƟŀȮ5ȮĔŅĶħŜŅŏĬŇĬĔŅĶĽŀĬȮŀŅěŅĶĵƢįŌƟĽŀĬėĬľĬŉŗĚěŃĽŀĬœħƟœĴƞŏĔŇĬȮ4ȮĝńŗĺőĴĚ 
 ĕƟŀȮ6ȮŒĬĶŃľĺƞŅĚĪňŗĵńĚĴŇœħƟĺŅĚĶŃŏĭňĵĭŀŀĔĕƟŀĭńĚėńĭėŜŅĽńŗĚľĶŊŀĮĶŃĔŅĻŒħȮŕȮŏıŊŗŀĮĢŇĭńĨŇĔŅĶĨŅĴĕƟŀĭńĚėńĭ
ĜĭńĭĬňŘȮŒľƟĬŜŅĶŃŏĭňĵĭĕƟŀĭńĚėńĭȮľĶŊŀĮĶŃĔŅĻĪňŗĔŜŅľĬħœĺƟĽŜŅľĶńĭȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴŅŒĝƟĭńĚėńĭőħĵŀĬŋőĸĴĪńŘĚĬňŘŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚŀīŇĔŅĶĭħň 

 



 

šŦť 
 

 ĕƟŀȮ7ȮĔŅĶĔŜŅľĬħŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĽŜŅľĶńĭĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃ
ĮĶŇĠĠŅĨĶňŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĶŊŗŀĚĔŜŅľĬħŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĳŅėĮĔĨŇȮȮŐĸŃ
ŒľƟěƞŅĵėƞŅĨŀĭŐĪĬĔŅĶĽŀĬĨŅĴŀńĨĶŅėƞŅĽŀĬĳŅėĮĔĨŇ 
 ĕƟŀȮ/.ȮŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĬňŘŐĸŃŏĮƦĬįŌƟĺŇĬŇěĜńĵĝňŘĕŅħŒĬĔĶĦňŏĔŇħĮƤĠľŅěŅĔ
ĔŅĶŒĝƟĶŃŏĭňĵĭĬňŘ 
 
   ĮĶŃĔŅĻȮĦȮĺńĬĪňŗȮȮȮȮȮ4ȮȮȮĔŋĴĳŅıńĬīƢȮȮȮı.Ļ.  033.ȮȮȮ 
              
 

                                      (ĬŅĵĽŋĺŇĪĵƢȮȮȮėŋĦĔŇĨĨŇ) 
                                                                           ĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

šŦŦ 
 

 

 
 



 

šŦŧ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĞ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

šŦŨ 
 

 
 
 
 
 
 



 

šŧş 
 

 
 
 

 
 
 
 



 

šŧŠ 
 

 
 
 

 
 
 



 

šŧš 
 

 
 
 
 
 
 
 



 

šŧŢ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮğ 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶėĶŌėŋĦĳŅıȮţȮĮƖȮěŜŅĬĺĬȮŠťȮľĸńĔĽŌĨĶ 

Ȯ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı,Ļ,ȮšŤťš' 
 
 
 
 

 

 



 

šŧţ 
 

 
 



 

šŧŤ 
 

 

 



 

šŧť 
 

 



 

šŧŦ 
 

 


