
 
 

 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

Ĵėŀ, š 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏėĴňȮ&ţȮĮƖ' 

&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš' 
 
 
 
 
 
 
 
 

 
 

ėĦŃėĶŋĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 



 
 

ĽŅĶĭńĠ 
 
ŏĶŊŗŀĚ  ľĬƟŅ 
ľĴĺħĪňŗȮŠ ĕƟŀĴŌĸĪńŗĺœĮ Š 

 Š) ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ Š 
 š'ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ Š 
 Ţ' ĺŇĝŅŏŀĔ Š 
 ţ'ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ Š 
 Ť' ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ Š 
 ť' ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ š 
 Ŧ' ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ š 
 ŧ' ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ š 
 Ũ' ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĭńĨĶĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚȮ 

ȮȮȮȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
Ţ 

 Šş'ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ţ 
 ŠŠ' ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶ 

ĺŅĚŐįĬľĸńĔĽŌĨĶ 
ţ 

 Šš'ȮįĸĔĶŃĪĭěŅĔĕƟŀȮŠŠ.Š ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬī
ĔŇěĕŀĚĽĩŅĭńĬ 

Ť 

 ŠŢ'ȮėĺŅĴĽńĴıńĬīƢȮ&ĩƟŅĴň'ȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬĕŀĚ 
ĽĩŅĭńĬ 

ť 

ľĴĺħĪňŗȮš ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ Ŧ 
 Š'ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ Ŧ 
 š'ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ Ŧ 

ľĴĺħĪňŗȮŢ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ ŧ 
 Š'ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ ŧ 
 š'ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ ŧ 
 Ţ'ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ Šş 
 ţ'ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮĽľĔŇěĻŉĔļŅľĶŊŀȮ 

ȮȮȮȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı' 
šŢ 

 Ť'ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ&ĩƟŅĴň' šť 
   
  

 
 
 
 
 
 

 



 
 

 ĽŅĶĭńĠȮ&Ĩƞŀ' 
 

 

ŏĶŊŗŀĚ  ľĬƟŅ 
ľĴĺħĪňŗȮţ įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ šŨ 

 Š'ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ šŨ 
 š'ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ Ţş 
 Ţ'ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔȮ 

ȮȮȮȮĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
Ţť 

ľĴĺħĪňŗȮŤ ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ ţŨ 
 Š'ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħŐĸŃįĸĔŅĶŏĶňĵĬ) ţŨ 
 š'ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ ţŨ 
 Ţ'ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ Ťş 

ľĴĺħĪňŗȮť ĔŅĶıńĥĬŅėĦŅěŅĶĵƢ ŤŠ 
 Š'ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ ŤŠ 
 š'ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ ŤŠ 

ľĴĺħĪňŗȮŦ ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ Ťš 
 Š'ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ Ťš 
 š'ȮĭńĦĤŇĨ Ťš 
 Ţ'ȮĬńĔĻŉĔļŅ ŤŢ 
 ţ'ȮŀŅěŅĶĵƢ Ťţ 
 Ť'ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ ŤŤ 
 ť'ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ŤŤ 
 Ŧ'ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicator' ťş 

ľĴĺħĪňŗ ŧ ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ťŠ 
 Š'ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ ťŠ 
 š'ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ ťŠ 
 Ţ'ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ ťŠ 
 ţ'ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ ťŠ 

ĳŅėįĬĺĔ  ťš 
 ĳŅėįĬĺĔȮĔȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ťŢ 
 ĳŅėįĬĺĔȮĕȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ŧŨ 

 ĳŅėįĬĺĔȮėȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 

ŨŦ 

 ĳŅėįĬĺĔȮĚȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 
 
 
 

Šťš 



 
 

 ĽŅĶĭńĠȮ&Ĩƞŀ' 
 

 

ŏĶŊŗŀĚ  ľĬƟŅ 
 ĳŅėįĬĺĔȮěȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅȮĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 
ŠŦş 

 ĳŅėįĬĺĔȮĜȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮı,Ļ,ȮšŤŤšȮŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŧ 

ŠŦŧ 

 ĳŅėįĬĺĔȮĝȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮķħŌĶƟŀĬȮı,Ļ,ȮšŤŤşȮŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŦ 

Šŧţ 

 ĳŅėįĬĺĔȮĞȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŦ 

Šŧŧ 

 ĳŅėįĬĺĔȮğȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶėĶŌėŋĦĳŅıȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţȮĮƖȮěŜŅĬĺĬȮŠťȮľĸńĔĽŌĨĶȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš' 

ŠŨŢ 

 ĳŅėįĬĺĔȮĠȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĔĸŅĚ ėĶŋĻŅĽĨĶĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţ ĮƖ ŀŇĚĽĴĶĶĩĬŃ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 

šşş 

 ĳŅėįĬĺĔȮġȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶħŜŅŏĬŇĬĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶėĶŋĻŅĽĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĦĤŇĨ ţ ĮƖ ŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 

šşŤ 

 ĳŅėįĬĺĔȮĢȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮţ ĮƖ     
                 ŀŇĚĽĴĶĶĩĬŃ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 

šŠş 

 ĳŅėįĬĺĔȮģȮĮĶŃĺńĨŇ-įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĮĶŃĽĭĔŅĶĦƢĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶ 

ššş 

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

ššť 

 ĳŅėįĬĺĔȮĥ ĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶŏĶŊŗŀĚ ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĽňŗĮƖ)Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮı.Ļ. šŤťš 

šţş 

 ĳŅėįĬĺĔȮĦ ėĺŅĴĽŅĴŅĶĩőħĵĶĺĴĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖŐĸŃĽĴĶĶĩĬŃľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬŐĨƞĸŃľĴĺħĺŇĝŅ 

Šŧš 

 

 

 

 

 

 



Š 
 

ĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨ  
ĽŅĕŅĺŇĝŅŏėĴň (ţȮĮƖ) 

&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš' 
 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅȮȮ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ėĦŃ  ȮȮȮȮȮ ėĶŋĻŅĽĨĶƢ 

 

ľĴĺħĪňŗȮŠ ĕƟŀĴŌĸĪńŗĺœĮ 
 
Š,ȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ  

ĳŅļŅœĪĵ8ȮȮȮȮ ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ 
ĳŅļŅŀńĚĔķļ8ȮȮȮȮBachelor of Education Program in Chemistry 

 
š,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 

ĳŅļŅœĪĵ ĝŊŗŀŏĨŖĴȮ&œĪĵ'8ȮȮ ėĶŋĻŅĽĨĶĭńĦĤŇĨ (ŏėĴň' 
ĝŊŗŀĵƞŀȮ&œĪĵ'8ȮȮȮ  ė.ĭ.Ȯ&ŏėĴň'Ȯ 

ĳŅļŅŀńĚĔķļ ĝŊŗŀŏĨŖĴȮ&ŀńĚĔķļ'8ȮȮȮBachelor of Education (Chemistry' 
ĝŊŗŀĵƞŀȮȮ&ŀńĚĔķļ'8    B.Ed.Ȯ(Chemistry) 

 

Ţ,ȮĺŇĝŅŏŀĔ (ĩƟŅĴň) - 
 

ţ,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
œĴƞĬƟŀĵĔĺƞŅȮŠţšȮľĬƞĺĵĔŇĨ 

 

Ť,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
Ť,ŠȮĶŌĮŐĭĭȮ 
ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃ

ĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı.Ļ. šŤťš 
Ť.šȮĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĝňı 

Ť,ŢȮĳŅļŅĪňŗŒĝƟȮ 
ĳŅļŅœĪĵ 

Ť,ţȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬŀĵƞŅĚħňȮ 

Ť,ŤȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĽĩŅĭńĬ 

Ť,ťȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮ 
 
 



š 
 

ť,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ  
     R ȮȮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.ȮšŤťšȮĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŤȮĮƖ' ı,Ļ,ȮšŤŤŨȮĔŜŅľĬħĔŅĶŏĮƕħĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ĮƖĔŅĶĻŉĔļŅȮšŤťš 
 R ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅėĦŃėĶŋĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŠ-šŤťšȮĺńĬĪňŗȮšŤȮŏħŊŀĬȮĴĔĶŅėĴȮı.Ļ.ȮšŤťš 
 R ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴȮȮ 
 ȮȮȮȮȮȮȮȮėĶńŘĚĪňŗȮš-šŤťšȮȮĺńĬĪňŗȮšŤȮŏħŊŀĬȮĔŋĴĳŅıńĬīƢȮı.Ļ.ȮšŤťš 
 R ĽĳŅĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŢ-šŤťš 
  ĺńĬĪňŗȮţȮŏħŊŀĬȮĴňĬŅėĴȮı.Ļ.ȮšŤťš 
 R ĽĳŅĴľŅĺŇĪĵŅĸńĵȮŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŢ-šŤťš ĺńĬĪňŗȮšŠȮŏħŊŀĬȮĴňĬŅėĴȮ 
 ȮȮȮȮȮȮȮȮı.Ļ. šŤťš 
 
Ŧ,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴĪňŗěŃŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı.Ļ. šŤťšȮŒĬĮƖĔŅĶĻŉĔļŅȮı.Ļ. 
šŤťţ 

 
ŧ,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ŧ.ŠȮėĶŌŐĸŃŀŅěŅĶĵƢĽŅĕŅŏėĴňŒĬĶŃħńĭĝńŘĬĴńīĵĴĻŉĔļŅ 
ŧ.šȮėĶŌŐĸŃŀŅěŅĶĵƢĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĝńŘĬĮĶŃĩĴĻŉĔļŅŐĸŃĴńīĵĴĻŉĔļŅ 
ŧ.ŢȮĬńĔĺŇěńĵŒĬľĬƞĺĵĚŅĬĶŅĝĔŅĶŐĸŃŏŀĔĝĬ 
ŧ.ţȮĬńĔĺŇĝŅĔŅĶĪŅĚĔŅĶĻŉĔļŅħƟŅĬŏėĴň 
ŧ.ŤȮŏěƟŅľĬƟŅĪňŗĺŇĪĵŅĻŅĽĨĶƢĮĶŃěŜŅľƟŀĚĮĢŇĭńĨŇĔŅĶ 
ŧ.ťȮĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ 
ŧ.ŦȮŀŅĝňıŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕŀĚ 

 

 

 

 

 

 

 

 

 

 



Ţ 
 

Ũ,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĭńĨĶĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ 
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺ 
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅ 

ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 

ĽĩŅĭńĬ ĮƖȮ
ı,Ļ, 

Š x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĔŇĨĨŇıĚļƢȮĝŌěŇĨĶ ĺĪ.Ĵ. 
ĺĪ,ĭ, 

ŏėĴň 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

šŤţŠ 
šŤŢŧ 

š x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĚĽŅĺĭŋļĭŅĺħňȮıŋĪīŅĬŋ ĺĪ.Ĵ. 
ĺĪ,ĭ, 

ŏėĴň 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

šŤţŠ 
šŤŢţ 

Ţ x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĺŇœĸĺĶĶĦȮĽŇĴŏĝŊŘŀ ĮĶ,ħ, 
ĺĪ.Ĵ. 
ĺĪ,ĭ, 
Įĺė, 

ŏėĴň 
ŏėĴň 
ŏėĴň 
- 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝ 

šŤťŠ 
šŤŤŠ 
šŤţŤ 
šŤţŤ 

ţ x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĽŋĺńĝĝńĵȮĴŇĽŋĬŅ 
 

ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺŏėĴň 
ĝňĺŏėĴň 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

šŤŤŠ 
šŤţŦ 

Ť x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĳńĪĶŅĬŋĝȮįĚĽŋĕ ĺĪ.Ĵ. 
ĺĪ,ĭ, 

ŏėĴňŀŋĨĽŅľĔĶĶĴ 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 

šŤŤŠ 
šŤţŨ 

 

 

 

 



ţ 
 

Šş,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

 
ŠŠ,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 

ŠŠ,ŠȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě  
ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮŠšȮ&ı,Ļ,ȮšŤťşůšŤťţ'ȮœħƟĔĸƞŅĺĩŉĚĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŀĵƞŅĚĔƟŅĺĔĶŃőħħȮĶĺĴĩŉĚėĺŅĴĔƟŅĺľĬƟŅŀĵƞŅĚĶĺħŏĶŖĺĕŀĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ
ŏĪėőĬőĸĵňĝňĺĳŅıȮŏĪėőĬőĸĵňĺńĽħŋŐĸŃĬŅőĬŏĪėőĬőĸĵňĪňŗĽĶƟŅĚėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪńŘĚħƟŅĬŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĪńŘĚ
ŒĬħƟŅĬőŀĔŅĽŐĸŃĳńĵėŋĔėŅĴěŉĚěŜŅŏĮƦĬĨƟŀĚŏĨĶňĵĴıĶƟŀĴŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵňħńĚĔĸƞŅĺŒĬ
ŀĬŅėĨȮĶĺĴœĮĩŉĚĔŅĶĔƟŅĺŏĕƟŅĽŌƞĽńĚėĴŐľƞĚĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮšŠ őħĵěŃĨƟŀĚĴňĔŅĶĭĶŇľŅĶěńħĔŅĶŀĚėƢ
ėĺŅĴĶŌƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňĔŅĶıńĥĬŅľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ ĶĺĴœĮĩŉĚĽĶƟŅĚŐĸŃıńĥĬŅĔŜŅĸńĚėĬĪňŗŏĮƦĬŏĸŇĻ
őħĵŏĜıŅŃŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴŐĸŃŀĚėƢėĺŅĴĶŌƟ ĽƞĚŏĽĶŇĴŒľƟėĬœĪĵŏĔŇħĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĝňĺŇĨ 
ěńħĔŅĶŀĚėƢėĺŅĴĶŌƟĪńŘĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃŀĚėƢėĺŅĴĶŌƟĽĴńĵŒľĴƞĨńŘĚŐĨƞĶŃħńĭĝŋĴĝĬĩŉĚĶŃħńĭĮĶŃŏĪĻ ĽŅĴŅĶĩ
ĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺĪńŘĚĪŅĚħƟŅĬĽńĚėĴȮĔŅĶŏĴŊŀĚȮ
ĺńĥĬīĶĶĴȮŏĻĶļģĔŇěĨĸŀħěĬĶŃĭĭĔŅĶĻŉĔļŅȮĞŉŗĚĭĪĭŅĪľĬƟŅĪňŗĕŀĚėĶŌěŃĨƟŀĚĨŇħĨŅĴėĺŅĴŏėĸŊŗŀĬœľĺĕŀĚĔŅĶ
ıńĥĬŅŏĻĶļģĔŇěœĮıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶŀĚėƢėĺŅĴĶŌƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬĽŇŗĚěŜŅŏĮƦĬȮȮ
ĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıėĶŌėĺĭėŌƞĔńĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴĪňŗěŃįĽĴįĽŅĬĔńĭěŋħŐĕŖĚ
ŒĬĽńĚėĴœĪĵȮŏıŊŗŀŒľƟĪńĬĨƞŀŏľĨŋĔŅĶĦƢŐĸŃĔŅĶıńĥĬŅŀĵƞŅĚĔƟŅĺĔĶŃőħħĕŀĚĶŃĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŒľƟ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĔƟŅĺľĬƟŅŒĬĻĨĺĶĶļĪňŗȮšŠȮőħĵľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮœħƟĨĶŃľĬńĔĩŉĚ
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢŐĸŃĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟȮŒĬŀńĬĪňŗěŃįĸŇĨėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĪňŗĴň
ĽĴĶĶĩĬŃŐĸŃĴňĻńĔĵĳŅıŒľƟŐĔƞĽńĚėĴœĪĵĨƞŀœĮ 

ŠŠ,šȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĮƤěěŋĭńĬĮĶŃĝŅėĴŀŅŏĞňĵĬĴňěŋħĴŋƞĚľĴŅĵŒĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬȮĽƞĚŏĽĶŇĴ

ĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬŐĸŃŏĽĶŇĴĽĶƟŅĚŀńĨĸńĔļĦƢĪŅĚĺńĥĬīĶĶĴĕŀĚŀŅŏĞňĵĬȮőħĵĴňŐįĬĮĢŇĭńĨŇĔŅĶ
ĮĶŃĝŅĽńĚėĴŐĸŃĺńĥĬīĶĶĴŀŅŏĞňĵĬĞŉŗĚėĶŀĭėĸŋĴėĺŅĴĶƞĺĴĴŊŀŒĬľĸŅĵĽŅĕŅȮŏĝƞĬȮėĺŅĴĶƞĺĴĴŊŀħƟŅĬĔŅĶ
ĮĶŅĭĮĶŅĴĵŅŏĽıĨŇħȮĔŅĶıńĥĬŅĝĬĭĪȮĔŅĶĕěńħėĺŅĴĵŅĔěĬȮĽŇŗĚŐĺħĸƟŀĴĔŅĶĻŉĔļŅȮĺńĥĬīĶĶĴȮĽĨĶňȮ
ĽŅīŅĶĦĽŋĕȮőĶėŏŀħĽƢŐĸŃŏĵŅĺĝĬȮŏĮƦĬĨƟĬȮŏĮƦĬĔĸœĔĽŜŅėńĠŏıŊŗŀĔŅĶĭĶĶĸŋěŋħĴŋƞĚľĴŅĵĕŀĚĮĶŃĝŅėĴĬňŘȮŐĸŃ
ĶŀĚĶńĭĔŅĶŏĮƦĬĮĶŃĝŅėĴĞŉŗĚŏĬƟĬŒĬȮţȮħƟŅĬȮœħƟŐĔƞȮ&Š'ȮĔŅĶĽĶƟŅĚĮĶŃĝŅėĴŐľƞĚĽńĚėĴĪňŗŏŀŊŘŀŀŅĪĶȮ&š'ȮŐĔƟœĕ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŀńĬŏĬŊŗŀĚĴŅěŅĔĔŅĶĶĺĴĨńĺĪŅĚŏĻĶļģĔŇěȮ&Ţ'ȮĽƞĚŏĽĶŇĴėĺŅĴĵńŗĚĵŊĬĕŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶ
ěńħĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃȮ&ţ'ȮĽƞĚŏĽĶŇĴėĺŅĴŏĕƟŅŒěĶŃľĺƞŅĚĮĶŃĝŅĝĬŒĬĶŃħńĭĶŅĔľĠƟŅȮĔŅĶ
ŏĶňĵĬĶŌƟĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĺńĥĬīĶĶĴȮĶĺĴĪńŘĚĔŅĶĶńĭĶŌƟĕƞŅĺĽŅĶĞŉŗĚŏĮƦĬĶŅĔģŅĬĪňŗěŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĮĶŃĝŅėĴŀŅŏĞňĵĬ
ŏĴŊŗŀŏĮƦĬŏĝƞĬĬňŘĭŋėėĸįŌƟĴňľĬƟŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĔŅĶĻŉĔļŅěŃĨƟŀĚĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵĔĶŃħńĭėŋĦĳŅı
ĝňĺŇĨĕŀĚĮĶŃĝŅĝĬȮĽƞĚŏĽĶŇĴĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬŐĸŃŏĽĶŇĴĽĶƟŅĚŀńĨĸńĔļĦƢĪŅĚĺńĥĬīĶĶĴĕŀĚĪňŗ
ħňĚŅĴĕŀĚœĪĵ 

ŠŠ,ŢȮȮĽĩŅĬĔŅĶĦƢħƟŅĬĴŅĨĶģŅĬĺŇĝŅĝňı 
ĮƤěěŋĭńĬĬőĵĭŅĵĕŀĚĶńģĭŅĸŏĬƟĬĔŅĶĮĢŇĶŌĮėĶŌȮĵĔģŅĬŃŒľƟŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚŀĵƞŅĚŐĪƟěĶŇĚȮőħĵ

ĮĢŇĶŌĮĶŃĭĭĔŅĶįĸŇĨėĶŌŒľƟĴňėŋĦĳŅıĪńħŏĪňĵĴĔńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚŐĶĚěŌĚŒěŒľƟėĬŏĶňĵĬħňŐĸŃĴňėŋĦīĶĶĴŏĕƟŅĽŌƞ
ĺŇĝŅĝňıėĶŌȮĮĶńĭĮĶŋĚĶŃĭĭŏĚŇĬŏħŊŀĬŐĸŃėƞŅĨŀĭŐĪĬėĶŌȮıńĥĬŅĶŃĭĭėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĶŌőħĵŒĝƟĔŅĶĮĶŃŏĴŇĬŏĝŇĚ
ĮĶŃěńĔļƢĪňŗŀŇĚĕňħėĺŅĴĽŅĴŅĶĩŐĸŃĺńħĽńĴķĪīŇįĸĕŀĚĔŅĶěńħĔŅĶĻŉĔļŅŏĮƦĬľĸńĔȮěńħĶŃĭĭĔŅĶĻŉĔļŅŐĸŃİƗĔŀĭĶĴ



Ť 
 

ŏıŊŗŀıńĥĬŅėŋĦĳŅıėĶŌŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶıńĥĬŅėĶŌŒĬħƟŅĬľĸńĔĽŌĨĶŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬőħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮıńĥĬŅĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅŒĬħƟŅĬľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒľƟĔƟŅĺľĬƟŅŐĸŃĔƟŅĺœĔĸŏıŊŗŀĬŜŅĮĶŃŏĪĻœĪĵœĮĽŌƞĔŅĶŏĮƦĬĮĶŃĝŅėĴŀŅŏĞňĵĬŀĵƞŅĚĽĴĭŌĶĦƢȮőħĵĽĶƟŅĚėĺŅĴıĶƟŀĴ
ŐĸŃėĺŅĴŏĕƟĴŐĕŖĚĪŅĚħƟŅĬĔŅĶĻŉĔļŅȮŏĻĶļģĔŇěĽńĚėĴȮĨĸŀħěĬĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃĳŅļŅŏĮƦĬĨƟĬ 
Ȯ 
Šš,ȮįĸĔĶŃĪĭěŅĔĕƟŀȮŠŠ ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

Šš,ŠȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŃĴŋƞĚŏĬƟĬįĸŇĨėĶŌŒĬĴŇĨŇŒľĴƞĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒľƟŏĮƦĬĭńĦĤŇĨėĶŌĪňŗĴň

ėŋĦĳŅı ŒľƟĴňĻńĔħŇśĻĶňėĺŅĴŏĮƦĬėĶŌĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌĞŉŗĚŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬėĬħň ėĬŏĔƞĚ ŒİƙĶŌƟȮŏĮƦĬėĶŌħň ėĶŌŏĔƞĚ ĴňėĺŅĴĶŌƟ ŐĸŃŒİƙĶŌƟ ĴňĪńĔļŃ ėĺŅĴ
ŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňı ĴňėŋĦīĶĶĴŐĸŃŏĮƦĬįŌƟĴňěĶŇĵīĶĶĴĮĶŃıķĨŇĮġŇĭńĨŇĨŅĴ
ěĶĶĵŅĭĶĶĦŐľƞĚĺŇĝŅĝňı ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĴňėŋĦĳŅıĨĶĚĨŅĴĴŅĨĶģŅĬ
ĺŇĝŅĝňıȮŐĸŃĽĴĶĶĩĬŃĪŅĚĔŅĶĻŉĔļŅĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚ ĴňėĺŅĴĶŀĭĶŌƟŐĸŃĶŌƟŏĪƞŅĪńĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ ĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ ĽŅĴŅĶĩĽĶƟŅĚėĺŅĴŏĝŊŗŀĴńŗĬĻĶńĪīŅŒĬėŋĦĳŅıĕŀĚ
ĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮħńĚĬńŘĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨěŉĚĴňľĬƟŅĪňŗŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĽĩŅĬĻŉĔļŅ ŏıŊŗŀŒľƟĴň
ėĶŌĪňŗĴňĻńĔĵĳŅıĪňŗěŃıńĥĬŅŏħŖĔŐĸŃŏĵŅĺĝĬŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢħńĚĔĸƞŅĺŐĸŃŏıŊŗŀŒľƟĽĬŀĚĨŀĭĨƞŀĔŅĶ
ŐĔƟœĕĮƤĠľŅĔŅĶĕŅħŐėĸĬėĶŌ őħĵŏĬƟĬĔŅĶıńĥĬŅĭńĦĤŇĨŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨńŘĚŐĨƞĕńŘĬ
ıŊŘĬģŅĬ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĪńŘĚĪŅĚħƟŅĬĽńĚėĴ īŋĶĔŇěŐĸŃĻŇĸĮĺńĥĬīĶĶĴȮŀĬŅėĨȮĞŉŗĚ
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěŃĽƞĚįĸŒĬĔŅĶįĸŇĨĔŜŅĸńĚėĬĪňŗŏĮƦĬĬńĔĔŅĶĻŉĔļŅŏėĴňĪňŗĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢħƟŅĬŏėĴňȮŒĬĽĩŅĬĻŉĔļŅĕŀĚĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮĴňěŇĨ
ĺŇĪĵŅĻŅĽĨĶƢȮĴňĪńĔļŃĝňĺŇĨĪňŗħňȮĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚȮőħĵŏĬƟĬĔŅĶįĸŇĨėĶŌ
ĪŅĚŏėĴňĪňŗĴňėŋĦĳŅıĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇŒľƟĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬĺŇĝŅĝňıĕŀĚ
ėŋĶŋĽĳŅȮĶĺĴœĮĩŉĚĔŅĶĮĶńĭŐĸŃŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ
šŠ 

Šš,šȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
ŏıŊŗŀĽĬńĭĽĬŋĬŒľƟĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĮƦĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĝńŘĬĬŜŅŐĸŃıńĥĬŅĪƟŀĚĩŇŗĬ 

ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶěŉĚĽŀħėĸƟŀĚĔńĭıńĬī
ĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŐĸŃĳŅĶŃľĬƟŅĪňŗĕŀĚĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘ 

Šš.š.Š ŐĽĺĚľŅėĺŅĴěĶŇĚŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĭĬıŊŘĬģŅĬĕŀĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ ĳŌĴŇ
ĮƤĠĠŅœĪĵŐĸŃĳŌĴŇĮƤĠĠŅĽŅĔĸ 

Šš.š.š įĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėŌƞėŋĦīĶĶĴ ĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ ĴňėĺŅĴĶńĔŐĸŃįŌĔıńĬĨƞŀ
ĪƟŀĚĩŇŗĬ ŀňĔĪńŘĚĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŒĬĝŋĴĝĬŏıŊŗŀĝƞĺĵŒľƟėĬŒĬĪƟŀĚĩŇŗĬĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶįĸŇĨ
ĭńĦĤŇĨħńĚĔĸƞŅĺěŃĨƟŀĚŒľƟĴňěŜŅĬĺĬŐĸŃėŋĦĳŅıĽŀħėĸƟŀĚĔńĭŐįĬĔŅĶįĸŇĨĭńĦĤŇĨĕŀĚĮĶŃŏĪĻ 

Šš.š.Ţ ŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬėŋĦėƞŅ ėĺŅĴĽŜŅĬŉĔŐĸŃėĺŅĴĳŌĴŇŒěȮŒĬĺńĥĬīĶĶĴĕŀĚ
ĪƟŀĚĩŇŗĬŐĸŃĕŀĚĝŅĨŇ 

Šš.š.ţ ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĕŀĚĺŇĝŅĝňıėĶŌ įĸŇĨŐĸŃıńĥĬŅėĶŌ ĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅ 
ŒľƟĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŏĮƦĬĺŇĝŅĝňıĝńŘĬĽŌĚ 
 
 
 



ť 
 

ŠŢ. ėĺŅĴĽńĴıńĬīƢȮ&ĩƟŅĴň'ȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
ŠŢ,ŠȮĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
ľĸńĔĽŌĨĶĬňŘĴňĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ

ėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŤşȮĶŅĵĺŇĝŅȮőħĵŐĭƞĚŏĮƦĬȮŢ ľĴĺħŒľĠƞŕȮœħƟŐĔƞ  
X ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ ŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĔŜŅľĬħ 
X ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 
Á ĺŇĝŅĝňıėĶŌȮħŜŅŏĬŇĬĔŅĶĽŀĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬėĦŃėĶŋĻŅĽĨĶƢ 
Á ĺŇĝŅŏŀĔȮħŜŅŏĬŇĬĔŅĶĽŀĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬĺŇĝŅŏŀĔŏėĴňȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗĕŉŘĬĨƟĬħƟĺĵĶľńĽ
ħńĚĨƞŀœĮĬňŘ 
ȮĶľńĽȮŠşş, ŠşŠ, Šşš,ȮŠşŢ, Šşţ, ŠşŤ,ȮŠşť, ŠşŦ, ŠşŧȮŐĸŃȮŠşŨȮĽŀĬőħĵȮȮȮȮȮ 
ȮėĦŅěŅĶĵƢėĦŃėĶŋĻŅĽĨĶƢ 
ȮȮȮĶľńĽȮŠŠšȮ ĽŀĬőħĵėĦŅěŅĶĵƢĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
ȮȮȮĶľńĽȮŠŠţȮ ĽŀĬőħĵėĦŅěŅĶĵƢĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
ȮȮȮĶľńĽȮŠŠŤ ĽŀĬőħĵėĦŅěŅĶĵƢĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

XȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň ŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĔŜŅľĬħ 
 
ŠŢ,šȮĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗĬńĔĻŉĔļŅěŅĔėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮĽŅĴŅĶĩĴŅŏĶňĵĬ
œħƟȮ 

ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŐĔƞĬńĔĻŉĔļŅľĸńĔĽŌĨĶŀŊŗĬŕȮŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĴňħńĚĬňŘ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ľĸńĔĽŌĨĶĪňŗŏĶňĵĬ 
ŠŠŢŠŠşŠ-ťš ŏėĴňıŊŘĬģŅĬ 

Fundamental Chemistry 
ėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
ėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 

ŠŠŢşŠşş-ťš ĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Chemicals in Daily Life 

ĺŇĝŅŏĸŊŀĔŏĽĶňŒľƟĔńĭĪŋĔľĸńĔĽŌĨĶȮ 

   
ŠŢ,ŢȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
ŠŢ.Ţ.Š ŐĨƞĚĨńŘĚįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĪŋĔĺŇĝŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭĽŅĕŅ-ėĦŃȮŀŅěŅĶĵƢ

įŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅŒĬĔŅĶıŇěŅĶĦŅĕƟŀĔŜŅľĬħĶŅĵĺŇĝŅĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶ 

ŠŢ.Ţ.š ĴňėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŜŅľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸȮőħĵĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔ
ĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬŏıŊŗŀĮĶŃĽŅĬĔŅĶěńħĨŅĶŅĚĽŀĬȮĨŅĶŅĚĽŀĭȮĮĢŇĪŇĬĺŇĝŅĔŅĶŐĸŃėĺĭėŋĴĔŅĶ
ħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĔŜŅľĬħĶŅĵĺŇĝŅ 

 
 
 
 
 
 
 
 
 

 



Ŧ 
 

ľĴĺħĪňŗ šȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

Š. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
Š,ŠȮĮĶńĝĠŅ 
ėĶŌŏėĴňŏĮƦĬįŌƟĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟœĮĽŌƞĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŌƟėŌƞ

ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŏıŊŗŀıńĥĬŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅėĺŅĴĶŌƟĽŌƞĽŅĔĸ 
Š,šȮėĺŅĴĽŜŅėńĠȮȮ 
ėĶŌŏėĴňŏĮƦĬĺŇĝŅĝňıĪňŗĴňėĺŅĴĽŜŅėńĠĨƞŀĮĶŃŏĪĻĝŅĨŇȮħńĚĬńŘĬĔŅĶįĸŇĨėĶŌȮŀŅěŅĶĵƢŐĸŃĭŋėĸŅĔĶ

ĪŅĚĔŅĶĻŉĔļŅĪŅĚŏėĴňĪŋĔĶŃħńĭėĺĶœħƟĶńĭĔŅĶıńĥĬŅĨŅĴĴŅĨĶģŅĬĺŇĝŅĝňıħƟĺĵľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅ
ŏėĴňĪňŗĴňĴŅĨĶģŅĬŏĮƦĬĪňŗĵŀĴĶńĭȮŏıŊŗŀŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňĽĴĶĶĩĬŃŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĻŉĔļŅĝŅĨŇĜĭńĭĮƤěěŋĭńĬ 

Š,ŢȮĺńĨĩŋĮĶŃĽĚėƢ  
ŏıŊŗŀŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅĴňėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ

ĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮħńĚĬňŘ 
Š'ȮĴňėƞŅĬŇĵĴĶƞĺĴ 
š'ȮŏĮƦĬėĬħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĵŉħĴńŗĬŒĬĺŇĝŅĝňıėĶŌȮ 
Ţ'ȮŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃĜĸŅħĶŌƟ 
ţ'ȮŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
Ť'ȮŏĮƦĬįŌƟĴňėĺŅĴĽŅĴŅĶĩĽŌĚŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
ť'ȮŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
 

š. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
Š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶ
ĭńĦĤŇĨ ŒľƟĴňĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗȮ
ĽĔŀ,ȮŐĸŃėŋĶŋĽĳŅĔŜŅľĬħ 

 

Š. ıńĥĬŅľĸńĔĽŌĨĶőħĵĴňıŊŘĬģŅĬěŅĔ
ŐįĬıńĥĬŅĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇŐĸŃ
ĴŅĨĶģŅĬĺŇĝŅĝňıŐĸŃěĶĶĵŅĭĶĶĦĕŀĚ
ĺŇĝŅĝňıĕŀĚĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅ  

š. ĨŇħĨŅĴĮĶŃŏĴŇĬľĸńĔĽŌĨĶŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

Š. ŏŀĔĽŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
š. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
 

š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶ
ĭńĦĤŇĨĽŅĕŅĺŇĝŅŏėĴňȮŒľƟ
ĽŀħėĸƟŀĚĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚĽńĚėĴ ŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚ
ŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ 

Š. ĨŇħĨŅĴėĺŅĴŏĮĸňŗĵĬŐĮĸĚŒĬĽńĚėĴŐĸŃ
ĺŇĝŅĔŅĶŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

 

Š. ĶŅĵĚŅĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
š. ŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭ
ėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴŏĻĶļģĔŇě
ĔŅĶŏĴŊŀĚŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĝŅĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇ
ĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 

Ţ. ŐįĬıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶ
ŒľƟĴňėĺŅĴĶŌƟȮĽĴĶĶĩĬŃŐĸŃŏěĨėĨŇ
ĪňŗĪńĬĽĴńĵŐĸŃŏľĴŅŃĽĴĨŅĴ
ĴŅĨĶģŅĬŐĸŃěĶĶĵŅĭĶĶĦĕŀĚ
ĺŇĝŅĝňı 

Š. ĽĬńĭĽĬŋĬĭŋėĸŅĔĶħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒľƟĪŜŅĚŅĬĭĶŇĔŅĶŐĔƞŀĚėƢĔĶĳŅĵĬŀĔ 

š. ıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĭŋėĸŅĔĶħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴň
ĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĵŇŗĚĕŉŘĬ 

Š. ĮĶŇĴŅĦĚŅĬĭĶŇĔŅĶȮĺŇĝŅĔŅĶĨƞŀ
ĭŋėĸŅĔĶħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 

š. ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬĨƞŀ
ĮĶŃĽŇĪīŇĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

 



ŧ 
 

ľĴĺħĪňŗȮŢȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
Š,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 Š,ŠȮĶŃĭĭ  
  ĶŃĭĭĔŅĶĻŉĔļŅŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮŠȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
ŠȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮŠŤȮĽńĮħŅľƢȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵ
ĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ (ĳŅėįĬĺĔȮĚ ľĴĺħȮŤ) 

Š,šȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
  ĔŜŅľĬħŒľƟĴňĶŃĵŃŏĺĸŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪňĵĭŏėňĵĚĔńĬœħƟĔńĭĔŅĶĻŉĔļŅĳŅėĮĔĨŇȮŐĸŃŒĝƟ
ĶŃĵŃŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŧȮĽńĮħŅľƢȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı,Ļ,ȮšŤŤŤ &ĳŅėįĬĺĔȮĚȮľĴĺħȮŤ'ȮŐĸŃŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵȮȮȮ
ĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı.Ļ. šŤŤş ŐĸŃȮ&ĜĭńĭĪňŗȮš' ı.Ļ. šŤŤŦ (ĳŅėįĬĺĔȮĝ) Ȯ 

Š,ŢȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  
ŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ

šŤŤŤ (ĳŅėįĬĺĔȮĚ ľĴĺħȮŤ) 
 
š,Ȯ ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

š,ŠȮĺńĬȮ-ȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮ ŏħŊŀĬĔĶĔġŅėĴȮů ıķĻěŇĔŅĵĬ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮš ŏħŊŀĬīńĬĺŅėĴȮů ŏĴļŅĵĬ 
ĳŅėķħŌĶƟŀĬȮȮȮ  ŏħŊŀĬıķļĳŅėĴȮů ĴŇĩŋĬŅĵĬ 

 ĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮĚȮľĴĺħȮŤ'ȮȮ 

š,šȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
š.š,Š įŌƟŏĕƟŅĻŉĔļŅĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮ 
š,š,šȮĴňėŋĦĽĴĭńĨŇŀŊŗĬėĶĭĩƟĺĬĨŅĴĮĶŃĔŅĻľĶŊŀŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅ

ħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı,Ļ,ȮšŤŤŤ &ĳŅėįĬĺĔȮĚȮľĴĺħȮŠ' 
š,ŢȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬ

ėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮĪńĔļŃĪŅĚħƟŅĬĮĢŇĭńĨŇĔŅĶŐĸŃėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļĨŗŜŅȮĞŉŗĚĮĶŃŏĴŇĬěŅĔįĸ
ĔŅĶĪħĽŀĭėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĳŅļŅŀńĚĔķļĪňŗĮĶŃŏĴŇĬĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔĪňŗŏĕƟŅĻŉĔļŅ 

š.ţȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮš,Ţ  
ĮĶńĭıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶőħĵĔŅĶŀĭĶĴŏĽĶŇĴĪńĔļŃĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ėĦŇĨĻŅĽĨĶƢŐĸŃĳŅļŅŀńĚĔķļȮőħĵŀĭĶĴŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļěŅĔĻŌĬĵƢĳŅļŅŐĸŃěńħĔŅĶĻŉĔļŅĬŀĔŏĺĸŅ
ŏĶňĵĬįƞŅĬĶŃĭĭıňŗĽŀĬĬƟŀĚŐĸŃěńħĔŅĶŏĶňĵĬŏĽĶŇĴĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬĳŅėĔŅĶŏĶňĵĬĪňŗȮŠȮĪńŘĚĬňŘěŃŏĶŇŗĴħŜŅŏĬŇĬĔŅĶŒĬ
ĳŅėĔŅĶĻŉĔļŅŐĶĔ 
 
 
 



Ũ 
 

 

š.Ť ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮŤȮĮƖȮ 
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 

 ťş Ššş Šŧş šţş šţş 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - ťş ťş 
 

š.ť ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 

ľĴĺħŏĚŇĬ 
ĚĭĮĶŃĴŅĦĪňŗĨƟŀĚĔŅĶ 

šŤťš šŤťŢ šŤťţ šŤťŤ šŤťť 
ĚĭħŜŅŏĬŇĬĔŅĶ Š,şŧş*şşş š*Šťş*şşş Ţ*šţş*şşş ţ*Ţšş*şşş ţ*Ţšş*şşş 
ĚĭĸĚĪŋĬ Ţşş,şşş ťşş,şşş Ũşş,şşş Š,šşş,şşş Š,šşş,şşş 
ŏĚŇĬĪńŘĚľĴħ Š,Ţŧş*şşş š*Ŧťş*şşş ţ,Šţş,şşş Ť*Ťšş*şşş Ť*Ťšş*şşş 

 
ĮĶŃĴŅĦĔŅĶėƞŅŒĝƟěƞŅĵĨƞŀľńĺŒĬĔŅĶįĸŇĨĭńĦĤŇĨȮšŢ,şşşȮĭŅĪ-ėĬ-ĮƖ 

 
š.Ŧ ĶŃĭĭĔŅĶĻŉĔļŅȮ 
ȮȮȮȮȮÕ ŐĭĭĝńŘĬŏĶňĵĬ  
 ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
 ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
 ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning' 
 ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
 ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,ȮȮȮ 

 
š.ŧ ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
ȮȮȮȮȮ ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤšȮ

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

 

 

 

 

 



Šş 
 

Ţ,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
Ţ.Š ȮľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮŢ.Š.ŠȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ ȮŠţš ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮŢ,Š,šȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ   

 

ĶŅĵĔŅĶ ŏĔĦĤƢȮĴėŀ,Š 
œĴƞĬƟŀĵĔĺƞŅ 
&ĬĔ,' 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
ı,Ļ,ȮšŤťš 
&ĬĔ,' 

Ĕ,ȮľĴĺħĻŉĔļŅĪńŗĺœĮ 
ȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵƢĻŅĽĨĶƢ 
ȮȮȮȮ&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
ȮȮȮȮ&ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ 
ȮȮȮȮŏĪėőĬőĸĵň 
ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
ȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĝňıėĶŌ 
        Š,ŠȮĺŇĝŅĝňıėĶŌȮ&ĭńĚėńĭ' 
ȮȮȮȮȮȮȮȮŠ,šȮĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
ȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅŏŀĔ 
ȮȮȮȮȮȮȮȮȮš,ŠȮĺŇĝŅŏŀĔĭńĚėńĭ 
ȮȮȮȮȮȮȮȮȮš,šȮĺŇĝŅŏŀĔŏĸŊŀĔ 
ė.ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

Ţş 
- 
- 
- 
- 
 
Ũţ 
Ţţ 
šš 
Šš 
ťş 
ţş 
šş 
ť 

Ţş 
Šš 
Ţ 
ť 
Ũ 
 
Šşť 
ţŢ 
šŧ 
ŠŤ 
ťŢ 
ţš 
šŠ 
ť 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ&ĬĔ,' ŠŢş Šţš 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŠ 
 

Ţ.Š.Ţ ĶŅĵĺŇĝŅ 
Ȯ ĔŜŅľĬħėĺŅĴľĴŅĵĕŀĚőėĶĚĽĶŅĚĶľńĽĺŇĝŅȮŦȮľĸńĔȮħńĚĬňŘ 
Š,ȮĶŃĭĭĶľńĽĺŇĝŅĵŉħıŊŘĬģŅĬĕŀĚĶŃĭĭĶľńĽŏħŇĴ 
š,ȮĔŅĶěńħľĴĺħĺŇĝŅȮľĴŌƞĺŇĝŅȮĵŉħĶŃĭĭĔŅĶěńħľĴĺħľĴŌƞĺŇĝŅĕŀĚȮISCED (International 

Standard Classification Education) ŏĮƦĬŐĬĺĪŅĚ 
Ţ,ȮĔŅĶěńħľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅȮĵŉħľĸńĔȮŢ ĮĶŃĔŅĶȮėŊŀ 

Ţ.Š ĵŉħĽŅĶŃĽŜŅėńĠȮ(Concept) ĕŀĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
Ţ.š ĵŉħģŅĬĔŜŅŏĬŇħĕŀĚĶŅĵĺŇĝŅ 
Ţ.Ţ ŀŅĻńĵįŌƟŏĝňŗĵĺĝŅĠ 

ţ. ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŏĸĕȮŦ Ĩńĺ 
ŏĸĕȮŢ ĨńĺŐĶĔŏĮƦĬľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅ 
ŏĸĕĨńĺĪňŗȮţ ĭƞĚĭŀĔĩŉĚĶŃħńĭėĺŅĴĵŅĔĚƞŅĵľĶŊŀĝńŘĬĮƖ 
ŏĸĕĨńĺĪňŗȮŤ ĭƞĚĭŀĔĩŉĚĸńĔļĦŃŏĬŊŘŀľŅĺŇĝŅ 
ŏĸĕĨńĺĪňŗȮť, Ŧ ĭƞĚĭŀĔĩŉĚĸŜŅħńĭĔƞŀĬľĸńĚĕŀĚĺŇĝŅ 

 
 
 
 
 
 
 
 
 

 
ľĴŌƞĺŇĝŅŏėĴňȮ&ŠŠŢ' 

ľĴŌƞĺŇĝŅŏėĴňĞŉŗĚŏĮƦĬĺŇĝŅŏŀĔȮœħƟěńħĸńĔļĦŃŏĬŊŘŀľŅĺŇĝŅŀŀĔŏĮƦĬħńĚĬňŘ 
Š,ȮȮŏėĴňĪńŗĺœĮ         &ŠŠŢ-Š--' 
š,ȮȮŏėĴňŀĬŇĬĪĶňĵƢ         (ŠŠŢ-š--' 
Ţ,ȮȮŏėĴňŀŇĬĪĶňĵƢȮıĸŅĽĨŇĔȮȮıŀĸŇŏĴŀĶƢȮŏĪėőĬőĸĵňĔŅĶĵŅĚ    &ŠŠŢ-Ţ--' 
ţ,ȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ        &ŠŠŢ-ţ--' 
Ť,ȮȮĝňĺŏėĴň         &ŠŠŢ-Ť--' 
ť,ȮȮŏėĴňĺŇŏėĶŅŃľƢ         &ŠŠŢ-ť--' 
Ŧ,ȮȮŏėĴňĮĶŃĵŋĔĨƢ         &ŠŠŢ-Ŧ--' 
ŧ,ȮȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı       &ŠŠŢ-ŧ--' 
Ũ,ȮȮőėĶĚĔŅĶıŇŏĻļ ĮƤĠľŅıŇŏĻļȮĺŇĪĵŅĬŇıĬīƢ     &ŠŠŢ-Ũ--' 

ȮȮȮȮȮ      őėĶĚĔŅĶĻŉĔļŅŏŀĔŏĪĻ ĔŅĶĽńĴĴĬŅȮĔŅĶĺŇěńĵŐĸŃőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢ 
 
 
 

Đ đ Ē ē Ĕ ĕ Ė 

ĸŜŅħńĭĔƞŀĬľĸńĚ 

ĸńĔļĦŃŏĬŊŘŀľŅ 

ĶŃħńĭėĺŅĴĵŅĔĚƞŅĵȮľĶŊŀĝńŘĬĮƖ 

ľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅ 



Šš 
 

Ţ.Š.ţ ĶŅĵĺŇĝŅŒĬľĴĺħĨƞŅĚŕȮ    
Ĕ.ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ ȮȮȮŢş ľĬƞĺĵĔŇĨ 

    ĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                              Ţş   ľĬƞĺĵĔŇĨ 
 

&Š) ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮŠš   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) 

&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮŢ   ľĬƞĺĵĔŇĨ 
şşşŤŠşŦ-ťš ĽŋĬĪĶňĵŃ 

Aesthetics 
Ţ(š-š-Ť) 

&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮť   ľĬƞĺĵĔŇĨ 
şşşŤŠşš-ťš ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 

Potency Citizenship 
Ţ(š-š-Ť) 

şşşŤŠşŧ-ťš ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ 
The King Wisdom for Local Development 

Ţ(š-š-Ť) 

&ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮŨ   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) 

 

 
 
 
 
 
 
 
 
 



ŠŢ 
 

ĕ.ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ Šşť ľĬƞĺĵĔŇĨ 
&Š) ĔĸŋƞĴĺŇĝŅĝňıėĶŌ    ţŢ ľĬƞĺĵĔŇĨ 
Š,Š ĺŇĝŅĝňıėĶŌȮ&ĭńĚėńĭ' ȮȮšŧ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                       šŧ ľĬƞĺĵĔŇĨ 
 

ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢ 
Individual Development Plan 

Š&ş-š-Š' 

ŠşŠŠšşŠ-ťš ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 
Ethics and Spirituality for Teachers           

Ţ(š-š-Ť) 

ŠşšŠšşŠ-ťš ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
Curriculum Development                                  

Ţ(š-š-Ť) 

ŠşšššşŠ-ťš ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
Instructional Science 

Ţ(š-š-Ť) 

ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟ 
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) 

              

     Š.š ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĭńĚėńĭŏĶňĵĬȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ                        ŠŤ ľĬƞĺĵĔŇĨ 
ŠşşŠŧşŠ-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ 

Practicum Teaching 1  Ȯ 
Š(Ũş) 

Šşşšŧşš-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš 
Practicum Teaching 2  Ȯ 

Š(Ũş) 

ŠşşŢŧşŢ-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ 
Practicum Teaching 3  Ȯ 

Š(Ũş) 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ  
Internship /   

ť(Ťţş) 

ŠşşţŧşŤ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš  
Internship 0   

ť(Ťţş) 

 



Šţ 
 

š.Š ĺŇĝŅŏŀĔĭńĚėńĭȮȮ     ţšȮ ȮľĬƞĺĵĔŇĨ 
ĭńĚėńĭŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮ  ţšȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

ŠŠšŠŢşş-ťš ĲƕĽŇĔĽƢıŊŘĬģŅĬ 
Fundamental Physics 

Ţ&š-š-Ť' 

ŠŠŢŠŠşş-ťš ľĸńĔŏėĴň 
Principle of Chemistry 

Ţ(š-š-Ť' 

ŠŠŢššşş-ťš ŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry 

Ţ(š-š-Ť' 

 ŠŠŢšŢşş-ťš ŏėĴňŀŇĬĪĶňĵƢ 
Organic Chemistry 

Ţ(š-š-Ť' 

ŠŠŢšţşş-ťš ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 
Physical Chemistry 

Ţ(š-š-Ť) 

ŠŠŢšŤşş-ťš ĝňĺŏėĴň 
Biochemistry 

Ţ(š-š-Ť) 

ŠŠŢšťşş-ťš ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

Ţ(š-š-Ť' 

ŠŠŢšŨşş-ťš ĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴň 
STEM Education for Chemistry Teacher 

Ţ(š-š-Ť) 

ŠŠŢŢŨşš-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴň 
Chemistry Learning Management 

Ţ(š-š-Ť) 

ŠŠŢŢŨŠŠ-ťš ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň 
English for Chemistry Teacher 

Ţ(š-š-Ť) 

ŠŠŢŢŨŠš-ťš ĽńĴĴĬŅĪŅĚŏėĴň 
Seminar in Chemistry 

Š(ş-š-Š) 

ŠŠŢŢŨšŠ-ťš ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň 
Research Methodology in Chemistry 

Ţ(š-š-Ť) 

ŠŠŢŢŨšš-ťš őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň 
Research Project in Chemistry 

š&ş-ţ-š' 

ŠŠţŠşşŠ-ťš ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 
Fundamental Biology 

Ţ&š-š-Ť' 

ŠŠŤŠŢşŠ-ťš ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ 
Fundamental Mathematics 

Ţ&š-š-Ť' 

 
 
 
 
 
 
 
 
 

ȮȮȮȮȮȮȮȮ&š' ĔĸŋƞĴĺŇĝŅŏŀĔ  ȮȮȮȮȮťŢ ȮľĬƞĺĵĔŇĨ 



ŠŤ 
 

š.š ĺŇĝŅŏŀĔŏĸŊŀĔȮȮ       šŠȮ ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘœĴƞĬƟŀĵĔĺƞŅ                 ȮšŠ         ľĬƞĺĵĔŇĨ 

 

ŠŠŢşŠşş-ťš ĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Chemicals in Daily Life 

Ţ&Ţ-ş-ť' 

ŠŠŢŠŠşŠ-ťš ŏėĴňıŊŘĬģŅĬ 
Fundamental Chemistry 

Ţ(š-š-Ť) 

ŠŠŢŠŠŠş-ťš ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň 
Chemical Safety 

š(Š-š-Ţ' 

ŠŠŢŠŦşş-ťš ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴň 
Computer Application in Chemistry 

š(Š-š-Ţ' 

ŠŠŢŠŨşş-ťš ĔŅĶĽĶƟŅĚĽŊŗŀŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴň 
Media Creation and Chemical Innovation 

š(Š-š-Ţ) 

ŠŠŢŢŨşŠ-ťš ĔŅĶěńħĔŇěĔĶĶĴŏėĴňĭŌĶĦŅĔŅĶ 
Integration of Chemical Activities 

Ţ(š-š-Ť) 

ŠŠŢţŢşş-ťš ŏėĴňıŀĸŇŏĴŀĶƢ 
Polymer Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢŠş-ťš ŏėĴňŏĔňŗĵĺĔńĭĽň 
Color Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢšş-ťš ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň 
Petrochemical Technology 

Ţ(š-š-Ť) 

ŠŠŢţŢŢş-ťš ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Industrial Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢţŠ-ťš ŏėĴňŐĸŃįĸŇĨĳńĦĤƢĝŋĴĝĬ 
Chemistry and Community Products 

Ţ(š-š-Ť) 

ŠŠŢţŢţš-ťš ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Products Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢţŢ-ťš ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚ 
Cosmetics Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢŤş-ťš ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrument Methods of Chemical Analysis 

Ţ(š-š-Ť) 

ŠŠŢţŢťş-ťš ĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭŏėĴňŀŇĬĪĶňĵƢ 
Spectroscopy for Organic Chemistry 

Ţ(š-š-Ť) 

ŠŠŢţŢŦş-ťš ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Scientific Communication 

Ţ(š-š-Ť) 

 

 
 



Šť 
 

ė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ          ť ȮȮȮȮľĬƞĺĵĔŇĨ 
ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħŕȮŒĬľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮőħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵ

ŏĶňĵĬĴŅŐĸƟĺŐĸŃĨƟŀĚœĴƞŏĮƦĬĶŅĵĺŇĝŅĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚ
ĽŅĕŅĺŇĝŅĬňŘ   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŦ 
 

Ţ,Š,ŤȮĔŅĶěńħŐįĬĔŅĶĻŉĔļŅ 
ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşš-ťš ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ Ţ(š-š-Ť) 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşšŠšşŠ-ťš ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ Ţ(š-š-Ť) 
ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ

ĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ 
Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠšŠŢşş-ťš ĲƕĽŇĔĽƢıŊŘĬģŅĬ Ţ(š-š-Ť) 
ŠŠŢŠŠşş-ťš ľĸńĔŏėĴň Ţ(š-š-Ť) 
ŠŠţŠşşŠ-ťš ĝňĺĺŇĪĵŅıŊŘĬģŅĬ Ţ(š-š-Ť) 
ŠŠŤŠŢşŠ-ťš ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ Ţ(š-š-Ť) 

ĶĺĴľĬƞĺĵĔŇĨ šŠ 
 
 
 
 
 
 
 
 

ĝńŘĬĮƖĪňŗȮŠȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŠ-ťš ĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļ Ţ(š-š-Ť) 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşŠŠšşŠ-ťš 
 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦ
ėĺŅĴŏĮƦĬėĶŌ 

Ţ(š-š-Ť) 
 

ŠşŤŠšşŠ-ťš ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ Ţ(š-š-Ť) 
ŠššŠšşŠ-ťš ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬ
ĽĩŅĬĻŉĔļŅ' 

ŠşşŠŧşŠ-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ Š&Ũş' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠŢšťşş-ťš ŏėĴňĺŇŏėĶŅŃľƢ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ š(Ȯ-Ȯ-Ȯ) 
xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ Ţ(Ȯ-Ȯ-Ȯ) 

ĶĺĴľĬƞĺĵĔŇĨ šŠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Šŧ 
 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŤ-ťš ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı Ţ(š-š-Ť) 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşťššşŠ-ťš ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅ 

Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠŢššşş-ťš ŏėĴňŀĬŇĬĪĶňĵƢ Ţ(š-š-Ť)  
ŠŠŢšŢşş-ťš ŏėĴňŀŇĬĪĶňĵƢ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ š(Ȯ-Ȯ-Ȯ) 
xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ š(Ȯ-Ȯ-Ȯ) 
xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ Ţ(Ȯ-Ȯ-Ȯ) 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň xxxxxxx ŏĸŊŀĔŏĽĶň Ţ(Ȯ-Ȯ-Ȯ) 
ĶĺĴľĬƞĺĵĔŇĨ šš 

 
 
 
 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşţ-ťš ĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ Ţ(š-š-Ť) 
şşşŤŠşť-ťš ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşšššşŠ-ťš ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ Ţ(š-š-Ť) 
ŠşţššşŠ-ťš ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬ
ŒĬĽĩŅĬĻŉĔļŅ' 

Šşşšŧşš-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš Š&Ũş' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠŢšţşş-ťš ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ Ţ(š-š-Ť) 
ŠŠŢšŤşş-ťš ĝňĺŏėĴň Ţ(š-š-Ť)  

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň xxxxxxx ŏĸŊŀĔŏĽĶň Ţ(Ȯ-Ȯ-Ȯ) 
ĶĺĴľĬƞĺĵĔŇĨ šš 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŨ 
 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŧ-ťš ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ Ţ(š-š-Ť) 
şşşŤŠşŨ-ťš ĔŅĶėŇħŏĝŇĚŏľĨŋįĸ Ţ(š-š-Ť) 
şşşŤŠŠş-ťš ĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠŢšŨşş-ťš ĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴň Ţ(š-š-Ť)  
ŠŠŢŢŨŠŠ-ťš ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň Ţ(š-š-Ť)  
ŠŠŢŢŨšŠ-ťš ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň Ţ(š-š-Ť)  

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ Ţ(Ȯ-Ȯ-Ȯ) 

ĶĺĴľĬƞĺĵĔŇĨ šŠ 
 
 
 
 
 
 
 
 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ şşşŤŠşŢ-ťš ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ(š-š-Ť) 
şşşŤŠşŦ-ťš ĽŋĬĪĶňĵŃ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşţŢšşš-ťš ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ Ţ(š-š-Ť) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬ
ĽĩŅĬĻŉĔļŅ' 

ŠşşŢŧşŢ-ťš ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ Š&Ũş' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔĭńĚėńĭ' 

ŠŠŢŢŨşš-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴň Ţ(š-š-Ť) 
ŠŠŢŢŨŠš-ťš ĽńĴĴĬŅĪŅĚŏėĴň Š&ş-š-Š' 
ŠŠŢŢŨšš-ťš őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň š(ş-ţ-š) 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅŏŀĔŏĸŊŀĔ' 

xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ Ţ&Ȯ-Ȯ-Ȯ' 
xxxxxxx ŏĸŊŀĔěŅĔľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ Ţ&Ȯ-Ȯ-Ȯ' 

ĶĺĴľĬƞĺĵĔŇĨ šš 
 
 
 
 
 
 
 
 



šş 
 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬ
ĽĩŅĬĻŉĔļŅ' 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ ť(Ťţş) 

ĶĺĴľĬƞĺĵĔŇĨ ť 
 
 
 
 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš 
ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĝňıėĶŌĭńĚėńĭ) 

ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢ Š&ş-š-Š' 

ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬ 
&ĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬ
ĽĩŅĬĻŉĔļŅ' 

ŠşşţŧşŤ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš ť(Ťţş) 

ĶĺĴľĬƞĺĵĔŇĨ Ŧ 
 
 Ţ,Š,ťȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
  ŐĽħĚŒĬĳŅėįĬĺĔȮĔ 
 
 
 
 
 
 
 
 



šŠ 
 

Ţ,šȮĝŊŗŀȮĽĔŋĸȮȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
    Ţ,š,ŠȮŀŅěŅĶĵĮĶŃěŜŅľĸńĔĽŌĨĶȮ 
ĸŜŅħńĭ 
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺ 
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅ 

ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 

ĽĩŅĭńĬ ĮƖȮı,Ļ, 
Š x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĔŇĨĨŇıĚļƢȮĝŌěŇĨĶ ĺĪ.Ĵ. 

ĺĪ,ĭ, 
ŏėĴň 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

šŤţŠ 
šŤŢŧ 

š x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĚĽŅĺĭŋļĭŅĺħňȮıŋĪīŅĬŋ ĺĪ.Ĵ. 
ĺĪ,ĭ, 

ŏėĴň 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

šŤţŠ 
šŤŢţ 

Ţ x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĺŇœĸĺĶĶĦȮĽŇĴŏĝŊŘŀ ĮĶ,ħ, 
ĺĪ.Ĵ. 
ĺĪ,ĭ, 
Įĺė, 

ŏėĴň 
ŏėĴň 
ŏėĴň 
- 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝ 

šŤťŠ 
šŤŤŠ 
šŤţŤ 
šŤţŤ 

ţ x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĽŋĺńĝĝńĵȮĴŇĽŋĬŅ 
 

ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺŏėĴň 
ĝňĺŏėĴň 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

šŤŤŠ 
šŤţŦ 

Ť x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĳńĪĶŅĬŋĝȮįĚĽŋĕ ĺĪ.Ĵ. 
ĺĪ,ĭ, 

ŏėĴňŀŋĨĽŅľĔĶĶĴ 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 

šŤŤŠ 
šŤţŨ 

 

 

 

 

 



šš 
 

  Ţ,š,šȮŀŅěŅĶĵıŇŏĻļ 
ĸŜŅħńĭ 
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺ 
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅ 

ĽŅĕŅ 
ĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 

ĽĩŅĭńĬ ĮƖȮı,Ļ, 
Š x-xxxx-xxxxx-xx-x ĶŀĚĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĵŀħīĚȮȮȮŒĭĴŅĔ ĺĪ,ħ, 

ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ŏėĴň 
ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ 
ŏėĴň 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

šŤţŦ 
šŤţŠ 
šŤŢŧ 

š x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĽŇĚľƢőĨȮȮȮĽĔŋĸŏĕĴķĪńĵ ĺĪ,ħ, 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

Engineering Science 
ŏėĴňĺŇŏėĶŅŃľƢ 
ŏėĴň 

Kyoto University, Japan 
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šŢ 
 

ţ, ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮĽľĔŇěĻŉĔļŅľĶŊŀĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ
ĺŇĝŅĝňı'Ȯ 

ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĮĶŃĔŀĭħƟĺĵĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮŠȮĮƖȮėĺĭėŌƞĔńĭĔŅĶ
ĬŇŏĪĻ ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟ ĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟĽŊŗŀĬĺńĨĔĶĶĴ ŏĪėĬŇė
ŐĸŃĵŋĪīĺŇīňĔŅĶŏĶňĵĬĶŌƟŒĬĺŇĝŅŏĜıŅŃľĶŊŀĺŇĝŅŏŀĔœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭįŌƟŏĶňĵĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ
ŏıŊŗŀıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬ ĔŅĶěńħĪŜŅĭńĬĪŉĔŐĸŃĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŇěĔĶĶĴĪŅĚ
ĺŇĝŅĔŅĶȮĔŅĶĺŇěńĵŒĬĝńŘĬŏĶňĵĬŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĔŅĶĮĢŇĭńĨŇĚŅĬėĶŌĬŀĔŏľĬŊŀěŅĔĔŅĶĽŀĬŐĸŃĔŅĶĽńĴĴĬŅĪŅĚ
ĔŅĶĻŉĔļŅ 

ţ,ŠȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţ,Š,ŠȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
  Š'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 

š'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ
ĚŅĬȮĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 

Ţ'ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮ
ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 

ţ'ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃ
ėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚ
ĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃ
ėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 

ţ,Š,šȮħƟŅĬėĺŅĴĶŌƟ 
  Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ  
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬ ŐĸŃ
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮĪńĔļŃĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽŀĬ 
(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology Engineering 
and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional Learning 
Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 
 
 
 



šţ 
 

š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 

Ţ'ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħĮĶńĝĠŅ
ĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 

ţ'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 

Ť'ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ
ŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬȮ 

ţ,Š,ŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  Š'ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔ
ĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃ
ĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢ
ĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 

š'ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
Ţ'ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ  

ţ,Š,ţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
Š'ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢ

ŐĸŃĪŅĚĽńĚėĴ 
š'ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ

įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Ţ'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬŐĸŃĨƞŀĽƞĺĬĶĺĴȮ

ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
ţ'ȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ

ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
ţ,Š,Ť,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Š'ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮŏıŊŗŀ

ŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
š'ȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴĨƞŅĚŕȮ

œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭĨƞŅĚŕȮ
őħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚŕȮĪňŗŏľĴŅŃĽĴ 

Ţ'ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ



šŤ 
 

ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ 

ţ,Š,ťȮħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
 Š'ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮĔŅĶŀŀĔŐĭĭ

ŏĬŊŘŀľŅĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĮƕħ
œħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 

š'ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴȮĔŅĶěńħŏĬŊŘŀľŅĽŅĶŃȮĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĔĸœĔĔŅĶĝƞĺĵŏľĸŊŀȮŐĔƟœĕŐĸŃĽƞĚŏĽĶŇĴıńĥĬŅįŌƟŏĶňĵĬĪňŗ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽĬŒěȮėĺŅĴĩĬńħŐĸŃĻńĔĵĳŅıĕŀĚįŌƟŏĶňĵĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮĪńŘĚ
įŌƟŏĶňĵĬĮĔĨŇŐĸŃįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļľĶŊŀįŌƟŏĶňĵĬĪňŗĴňĕƟŀěŜŅĔńħĪŅĚĔŅĵ 

Ţ'ȮěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮŏĶňĵĬĶŌƟ
įƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶěńħĔŅĶȮĔŅĶ
ŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŜŅĚŅĬĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅħƟĺĵėĺŅĴėĺŅĴĞňŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵ
ŐĸŃĶńĭįŇħĝŀĭĨƞŀįŌƟŏĶňĵĬőħĵĵŉħįŌƟŏĶňĵĬĽŜŅėńĠĪňŗĽŋħ 

ţ'ȮĽĶƟŅĚĭĶĶĵŅĔŅĻŐĸŃěńħĽĳŅıŐĺħĸƟŀĴȮĽŊŗŀĔŅĶŏĶňĵĬȮŐľĸƞĚĺŇĪĵŅĔŅĶȮŏĪėőĬőĸĵňȮ
ĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃ
ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭŇħŅĴŅĶħŅȮįŌƟĮĔėĶŀĚŐĸŃĭŋėėĸŒĬĝŋĴĝĬĪŋĔİƙŅĵȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĶƞĺĴĴŊŀĔńĬ
ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĴňĮƤĠĠŅĶŌƟėŇħŐĸŃŏĔŇħĔŅĶŒİƙĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅı 

Ť'ȮĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŏĝƞĬȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ
ĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚȮĪńĔļŃĔŅĶėŇħȮĪńĔļŃĝňĺŇĨȮĪńĔļŃĔŅĶĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ
ĪńĔļŃŏĪėőĬőĸĵňȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĽŅĴŅĶĩĬŜŅĪńĔļŃŏľĸƞŅĬňŘĴŅŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ 

 

ţ,šȮĝƞĺĚŏĺĸŅȮ 
Š, ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠȮȮ ĝńŘĬĮƖĪňŗȮŠȮ ĳŅėĔŅĶĻŉĔļŅĪňŗ  š       
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Ţ, ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢȮ  ĝńŘĬĮƖĪňŗȮŢȮ ĳŅėĔŅĶĻŉĔļŅĪňŗ Ȯš   
ţ, ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠȮȮȮ ĝńŘĬĮƖĪňŗȮţ ĳŅėĔŅĶĻŉĔļŅĪňŗ  Š  
Ť,ȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮȮȮ ĝńŘĬĮƖĪňŗȮţ ĳŅėĔŅĶĻŉĔļŅĪňŗ  š  

 
 
 
 
 
 
 
 
 



šť 
 

ţ,ŢȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ĝńŘĬĮƖĪňŗ İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ěŜŅĬĺĬľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 
Š ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠȮȮ Š ľĬƞĺĵĔŇĨ Ũş ĝńŗĺőĴĚ 
š ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮšȮȮ Š ľĬƞĺĵĔŇĨ Ũş ĝńŗĺőĴĚ 
Ţ ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢȮȮ Š ľĬƞĺĵĔŇĨ Ũş ĝńŗĺőĴĚ 
ţ ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ ť ľĬƞĺĵĔŇĨ Ťţş ĝńŗĺőĴĚ 
ţ ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš ť ľĬƞĺĵĔŇĨ Ťţş ĝńŗĺőĴĚ 

Ȯ 
Ť,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ&ĩƟŅĴň'Ȯ  

Ť.Š ėŜŅŀīŇĭŅĵőħĵĵƞŀȮȮ 
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀŒľƟįŌƟŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶœħƟȮĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀ

ıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔŏėĴňȮ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶĽĶƟŅĚŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀ
ĺŇěńĵȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅ
įŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃĪńĬĽĴńĵĨƞŀ
ėĺŅĴŏĮĸňŗĵĬŐĮĸĚȮŒĬĽƞĺĬĕŀĚĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňŐĸŃőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩŀīŇĭŅĵ
ĪķļġňĪňŗĬŜŅĴŅŒĝŒĬĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪŅĚħƟŅĬŏėĴňœħƟȮŐĸŃőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňĨƟŀĚĴňĕŀĭŏĕĨĪňŗĽŅĴŅĶĩĪŜŅ
ŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮ 

Ť.šȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Ť,š,ŠȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
Š'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌŐĸŃ

ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌ 
š'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ

ĚŅĬȮĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  

Ť,š,šȮħƟŅĬėĺŅĴĶŌƟ 
Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮ

ėƞŅĬŇĵĴĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ
ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ  
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬ ŐĸŃ
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮĪńĔļŃĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽŀĬ 
(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology Engineering 



šŦ 
 

and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional Learning 
Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 

Ť,š,ŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
Š'ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ

ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔ
ĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃ
ĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢ
ĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 

š'ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 

Ť,š,ţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
Š'ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ

įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Ť,š,ŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Š'ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮ

ŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
š' ĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴ

ĨƞŅĚŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭ
ĨƞŅĚŕȮőħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚŕȮĪňŗŏľĴŅŃĽĴ 

Ţ'ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ 

Ť,š,ťȮħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
Š'ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮĔŅĶŀŀĔŐĭĭ

ŏĬŊŘŀľŅĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĮƕħ
œħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 

š'ȮěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮ
ŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶěńħĔŅĶȮ
ĔŅĶŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŜŅĚŅĬĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅħƟĺĵėĺŅĴėĺŅĴĞňŗŀĽńĨĵƢ
ĽŋěĶŇĨȮĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭĨƞŀįŌƟŏĶňĵĬőħĵĵŉħįŌƟŏĶňĵĬĽŜŅėńĠĪňŗĽŋħ 



šŧ 
 

Ţ' ĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŏĝƞĬȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ
ĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚȮĪńĔļŃĔŅĶėŇħȮĪńĔļŃĝňĺŇĨȮĪńĔļŃĔŅĶĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ
ĪńĔļŃŏĪėőĬőĸĵňȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĽŅĴŅĶĩĬŜŅĪńĔļŃŏľĸƞŅĬňŘĴŅŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ 

Ť,ŢȮĝƞĺĚŏĺĸŅ 
-ȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮĕŀĚĮĔŅĶĻŉĔļŅĪňŗȮŢ 
-ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮĕŀĚĮĔŅĶĻŉĔļŅĪňŗȮŢ  
-ȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň ĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮĕŀĚĮĔŅĶĻŉĔļŅĪňŗȮŢ  

Ť.ţȮěŜŅĬĺĬľĬĺĵĔŇĨ 
-ȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮŢ ľĬƞĺĵĔŇĨ 
-ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň Ţ ľĬƞĺĵĔŇĨȮ  
-ȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮš ľĬƞĺĵĔŇĨ 

Ť.ŤȮĔŅĶŏĨĶňĵĴĔŅĶȮȮ 
ĔŜŅľĬħĝńŗĺőĴĚŒľėŜŅĮĶŉĔļŅ ěńħĪŜŅĭńĬĪŉĔĔŅĶŒľėŜŅĮĶŉĔļŅȮŒľĕŀĴŌĸĕŅĺĽŅĶŏĔňŗĵĺĔńĭĔŅĶĺŇěńĵ

ŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňŐĸŃőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň 
Ť.ťȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮȮ 

ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔŅĺľĬŅŒĬĔŅĶěńħĪŜŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňŐĸŃ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňĪňŗĭńĬĪŉĔŒĬĽĴŋħŒľėŜŅĮĶŉĔļŅőħĵŀŅěŅĶĵĪňŗĮĶŉĔļŅȮĮĶŃŏĴŇĬįĸěŅĔ
ĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢőħĵŒľƟŏĮĬœĮĨŅĴĶŌĮŐĭĭĪňŗĔŜŅľĬħœĺŐĸŃŒĬĶŅĵĺŇĝŅőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňĔŜŅľĬħŒľƟĴňĔŅĶ
ěńħĽŀĭĔŅĶĬŜŅŏĽĬŀĪňŗĴňŀŅěŅĶĵĽŀĭœĴĨŜŗŅĔĺŅȮŢȮėĬȮĞŉŗĚĴňĔŅĶĽŀĭŏėŅőėĶĚŐĸŃĬŜŅŏĽĬŀįĸĔŅĶĺŇěńĵŏĴŊŗŀĪŜŅĔŅĶ
ĺŇěńĵŏĽĶŖěĽŇŘĬ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



šŨ 
 

ľĴĺħĪňŗȮţȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
Š, ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
Š. ėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĽŀĬ 

 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶĽŀĬŀĵƞŅĚľĸŅĔľĸŅĵĨŅĴėĺŅĴ
ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸŏıŊŗŀŒľƟĬńĔŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟĪńĬŏľĨŋĔŅĶĦƢȮ
ĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮĽŅĴŅĶĩŒĝƟėŀĴıŇĺŏĨŀĶƢĶĺĴĩŉĚ
őĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮĴň
ĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŐĸŃĴň
ėĺŅĴĽĬŒěŒİƙĶŌƟŒİƙŏĶňĵĬȮŏĕƟŅŒěīĶĶĴĝŅĨŇĕŀĚĬńĔŏĶňĵĬȮĞŉŗĚĽŀħŐĪĶĔ
œĮŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮ 

š. ėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĝŅĔŅĶȮ 

 
ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŒĬŏĬŊŘŀľŅĺŇĝŅĕŀĚĔŅĶ
ĽŀĬȮěĬĽŅĴŅĶĩĬŜŅœĮŒĝƟĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĶŃħńĭ
ĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĪńĔļŃŐĸŃĴň
ĺŇěŅĶĦĠŅĦŒĬĔŅĶŐĔƟĮƤĠľŅȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĳŅļŅœĪĵȮ
ŐĸŃĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıėĶŌȮĶĺĴĪńŘĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮ
ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶįĸŇĨĽŊŗŀŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀŒĝƟŒĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃĬŜŅ
ėĺŅĴĶŌƟœĮĭŌĶĦŅĔŅĶĔńĭĔŅĶĽŀĬĺŇĝŅŀŊŗĬŕȮœħƟȮ 

Ţ. ħƟŅĬėŋĦīĶĶĴ 

 
ĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮŒĝƟľĸńĔīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮ
ĴňėĺŅĴŀħĪĬȮŀħĔĸńŘĬȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨŐĸŃĴňĻňĸīĶĶĴȮ 

ţ. ħƟŅĬĭŋėĸŇĔĳŅıȮ 

 
ĴňĪńĔļŃĪŅĚĽńĚėĴĪŜŅŒľƟĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĽŅĴŅĶĩ
ĪŜŅĚŅĬĶƞĺĴĔńĬĔńĭįŌƟŀŊŗĬœħƟȮŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔŏĶňĵĬœħƟȮŏĮƦĬėĬħňȮĴň
ĬŘŜŅŒě-ŏŀŊŘŀŀŅĪĶĻŇļĵƢȮĶńĔĚŅĬĽŀĬȮŒİƙĶŌƟȮŒİƙĔƟŅĺľĬƟŅȮĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚĬńĔŏĶňĵĬȮŏĽĴŀĨƟĬŏĽĴŀĮĸŅĵȮĴňěŇĨĽŅīŅĶĦŃŐĸŃ
ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĚŅĬĕŀĚĨĬŏŀĚœħƟȮŐĨƞĚĔŅĵĽŋĳŅı
ŏĶňĵĭĶƟŀĵȮ 

 
 
 
 
 
 
 
 
 
 
 
 



Ţş 
 

š, ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
š,ŠȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

  š,Š,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  Š'ȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃ
ĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 

š'ȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ
ĚŅĬȮĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬȮŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 

Ţ'ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮ
ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 

ţ'ȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃ
ėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚ
ĽńĚėĴĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃ
ėĺŅĴœĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 

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 
  Ŧ)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 
 
 
 
 



ŢŠ 
 

š,šȮħƟŅĬėĺŅĴĶŌƟ 
  š,š,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

Š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮ
ėƞŅĬŇĵĴĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ
ěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃ
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮĪńĔļŃĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽŀĬ 
(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology Engineering 
and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional Learning 
Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 

š'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮ
ŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ıńĥĬŅįŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃ
ĽŅĕŅĺŇĝŅ 

Ţ'ȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴ
ŐĨĔĨƞŅĚĪŅĚĺńĥīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħĮĶńĝĠŅ
ĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 

ţ'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 

Ť'ȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ
ŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬȮ 

š,š,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
  Š'ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺĪķļġňĽĶĶĽĶƟŅĚĬŇĵĴȮőħĵŒľƟįŌƟŏĶňĵĬĺŇŏėĶŅŃľƢŐĸŃȮ
ĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ 
  š'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŅĶĽŊĭĽŀĭȮ 
  Ţ'ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĶĺĴıĸńĚ  
  ţ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬȮ 
  Ť'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮ 
  ť)ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭįĽĴįĽŅĬȮőħĵĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňħŇěŇĪńĸĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚĬŀĔĝńŘĬŏĶňĵĬŐĸŃŏĶňĵĬĶƞĺĴĔńĬŒĬĝńŘĬŏĶňĵĬȮ 
  Ŧ'ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭľƟŀĚŏĶňĵĬĔĸńĭħƟŅĬȮ 
  ŧ)ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
  Ũ)ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĜŅĔĪńĻĬƢŏĮƦĬıŊŘĬģŅĬȮ 
  Šş'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮ 
  ŠŠ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮĶŅĔĢĔŅĶĦƢŏĮƦĬģŅĬȮ 



Ţš 
 

  Šš'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
š,š,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

  Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĮĢŇĭńĨŇĨŅĴĽĳŅıěĶŇĚľĶŊŀŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 
  š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟ 
  Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴŐĸŃĽĶŋĮĽŅĶŃĽŜŅėńĠĕŀĚėĺŅĴĶŌƟ 
  ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬľĶŊŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅ 
  Ť'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
  ť)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 
 

š,ŢȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  š,Ţ,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

Š'ȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔ
ĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃ
ĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢ
ĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 

š'ȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
Ţ'ȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 

š,Ţ,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  Š'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŅĶĺŇěńĵŏĮƦĬģŅĬȮ 
  š'ȮĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶėŇħĕńŘĬĽŌĚȮ 
  Ţ'ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚįĸŇĨĳŅıȮ 
  ţ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĽĩŅĬĔŅĶĦƢŏĮƦĬģŅĬȮ 
  Ť'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮĶŅĔĢĔŅĶĦƢŏĮƦĬģŅĬȮ 
  ť)ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
  Ŧ'ȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮ 
  ŧ'ȮĔŅĶĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĔŅĶĬŜŅĨĬŏŀĚȮ 
  Ũ)ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮ 
  Šş'ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬȮ 
  ŠŠ'ȮĔŅĶŏĶňĵĬĶŌƟőħĵĺŇīňőĽŏėĶĨŇĽȮ 
 Šš'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
 
 
 
 
 



ŢŢ 
 

š,Ţ,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢŐĭĭĺŇĳŅļĺŇīňŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĺŇĔķĨĪŅĚĺŇĝŅĔŅĶȮ
ĺŇĝŅĝňıŐĸŃĪŅĚĽńĚėĴ 
  š' ĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĪŜŅĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ 
  Ţ' ĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴ 
  ţ' ĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬľĶŊŀįĸĔŅĶĮĢŇĭńĨŇĚŅĬȮ 
  Ť' ĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
  ť)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 

š,ţȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  š,ţ,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Š'ȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢ
ŐĸŃĪŅĚĽńĚėĴ 

š'ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ
įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

Ţ'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

ţ'ȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

š,ţ,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
  Š'ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĶƞĺĴĴŊŀ  
  š'ȮĔŅĶŏĶňĵĬŐĭĭĴňĽƞĺĬĶƞĺĴĮĢŇĭńĨŇĔŅĶ 
  Ţ'ȮĔŅĶŏĮƦĬįŌƟĬŜŅŐĭĭĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇĝŅĔŅĶ 
  ţ'ȮĔŅĶŒľƟėĺŅĴŏľŖĬŐĸŃĔŅĶĶńĭĲƤĚėĺŅĴŏľŖĬŐĭĭĽŃĪƟŀĬĔĸńĭŀĵƞŅĚœĨĶƞĨĶŀĚ 
  Ť)ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
  ť'ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĶĺĴıĸńĚ 
  Ŧ'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌȮŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
 š,ţ,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
  Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟŐĭĭĶƞĺĴĴŊŀ 
  š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅľĶŊŀŐĔƟőěĪĵƢĮƤĠľŅ 
  Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĬŜŅŏĽĬŀĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĬ 
  ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
  Ť)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 
 
 



Ţţ 
 

š,ŤȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  š,Ť,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

Š'ȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮ
ŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 

š'ȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴ
ĨƞŅĚŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭ
ĨƞŅĚŕȮőħĵŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚŕȮĪňŗŏľĴŅŃĽĴ 

Ţ'ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ 

š,Ť,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  Š'ȮĔŅĶĨŇħĨŅĴȮĺŇŏėĶŅŃľƢȮŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬĮĶŃŏħŖĬĽŜŅėńĠħƟŅĬĔŅĶĻŉĔļŅěŅĔĕƞŅĺĽŅĶ
ĭĬĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 
  š'ȮĔŅĶĽŊĭėƟĬŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬĮĶŃŏħŖĬĽŜŅėńĠħƟŅĬĔŅĶĻŉĔļŅőħĵĭŌĶĦŅĔŅĶĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
  Ţ'ȮĔŅĶěńħĪŜŅŀŇĬőĲĔĶŅĲƕĔŏıŊŗŀĽĶŋĮĮĶŃŏħŖĬĽŅĶŃĽŜŅėńĠĕŀĚĚŅĬĪňŗĬŜŅŏĽĬŀ 
  ţ)ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
   Ť'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
 š,Ť,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶĨŇħĨŅĴȮĺŇŏėĶŅŃľƢȮŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬĮĶŃŏħŖĬĽŜŅėńĠħƟŅĬ
ĔŅĶĻŉĔļŅ 
  š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĽŊĭėƟĬŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬĮĶŃŏħŖĬĽŜŅėńĠĔŅĶĻŉĔļŅĪňŗĴň
ĔŅĶĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
  Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
  ţ)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 
 

š,ťȮħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
  š,ť,ŠȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š'ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮĔŅĶŀŀĔŐĭĭ
ŏĬŊŘŀľŅĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĮƕħ
œħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 



ŢŤ 
 

š'ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴȮĔŅĶěńħŏĬŊŘŀľŅĽŅĶŃȮĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĔĸœĔĔŅĶĝƞĺĵŏľĸŊŀȮŐĔƟœĕŐĸŃĽƞĚŏĽĶŇĴıńĥĬŅįŌƟŏĶňĵĬĪňŗ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽĬŒěȮėĺŅĴĩĬńħŐĸŃĻńĔĵĳŅıĕŀĚįŌƟŏĶňĵĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮĪńŘĚ
įŌƟŏĶňĵĬĮĔĨŇŐĸŃįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļľĶŊŀįŌƟŏĶňĵĬĪňŗĴňĕƟŀěŜŅĔńħĪŅĚĔŅĵ 

Ţ'ȮěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮ
ŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶěńħĔŅĶȮ
ĔŅĶŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŜŅĚŅĬĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅħƟĺĵėĺŅĴėĺŅĴĞňŗŀĽńĨĵƢ
ĽŋěĶŇĨȮĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭĨƞŀįŌƟŏĶňĵĬőħĵĵŉħįŌƟŏĶňĵĬĽŜŅėńĠĪňŗĽŋħ 

ţ'ȮĽĶƟŅĚĭĶĶĵŅĔŅĻŐĸŃěńħĽĳŅıŐĺħĸƟŀĴȮĽŊŗŀĔŅĶŏĶňĵĬȮŐľĸƞĚĺŇĪĵŅĔŅĶȮŏĪėőĬőĸĵňȮ
ĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃ
ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭŇħŅĴŅĶħŅȮįŌƟĮĔėĶŀĚŐĸŃĭŋėėĸŒĬĝŋĴĝĬĪŋĔİƙŅĵȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĶƞĺĴĴŊŀĔńĬ
ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĴňĮƤĠĠŅĶŌƟėŇħŐĸŃŏĔŇħĔŅĶŒİƙĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅı 

Ť'ȮĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŏĝƞĬȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ
ĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚȮĪńĔļŃĔŅĶėŇħȮĪńĔļŃĝňĺŇĨȮĪńĔļŃĔŅĶĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ
ĪńĔļŃŏĪėőĬőĸĵňȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĽŅĴŅĶĩĬŜŅĪńĔļŃŏľĸƞŅĬňŘĴŅŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ 

š,ť,šȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
  Š'ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĻŉĔļŅȮ 
  š'ȮĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬŏĬŊŘŀľŅĺŇĝŅŏĜıŅŃįĬĺĔȮȮȮȮȮȮ
ĺŇīňĽŀĬĔńĭŏĪėőĬőĸĵňȮ 
  Ţ'ȮĔŅĶĪŜŅĺŇěńĵŒĬĝńŘĬŏĶňĵĬŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬ 
  ţ'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħľĸńĔĽŌĨĶ 
ȮȮȮ  Ť'ȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĮĶŃĽĭĔŅĶĦƢȮ 
  ť'ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚįĸŇĨĳŅıȮ 

š,ť,ŢȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
  Š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĔŅĶİƗĔĪńĔļŃěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚ 
  š'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
  Ţ'ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĪŜŅĺŇěńĵŒĬĝńŘĬŏĶňĵĬ 
 ţ)ȮĺńħŐĸŃĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌŏĮƦĬĶŅĵĮƖĨĸŀħ
ľĸńĔĽŌĨĶ 
 
 
 
 
 
 
 
 



Ţť 
 

Ţ,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping) 
 Ţ,ŠȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĔŅĶĻŉĔļŅĪńŗĺœĮ  
 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĔŅĶĻŉĔļŅĪńŗĺœĮ ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťš ĪńŘĚ Ť ħƟŅĬ ĴňħńĚĬňŘ 
 Š,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

Š,ŠȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃĮĢŇĭńĨŇ
ĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 

Š,šȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬȮĪňŗ
œħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚ
ĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 

Š,ŢȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮĴň
ėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 

Š,ţȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃėŇħ
ŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵ
ľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ
ĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴ
œĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
 š,ȮħƟŅĬėĺŅĴĶŌƟ 

š,ŠȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃ
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮĪńĔļŃĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽŀĬ 
(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology Engineering 
and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional Learning 
Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 

š,šȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮŐĸŃ
ŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅ
įŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃĽŅĕŅĺŇĝŅ 

š,ŢȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴŐĨĔĨƞŅĚ
ĪŅĚĺńĥīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 

š,ţȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 



ŢŦ 
 

š,ŤȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ
ĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
 Ţ,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

Ţ,ŠȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔ
ĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃ
ĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢ
ĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 

Ţ,šȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
Ţ,ŢȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 
 ţ,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

ţ,ŠȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢŐĸŃ
ĪŅĚĽńĚėĴ 

ţ,šȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ
įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

ţ,ŢȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮĽŅĴŅĶĩ
ĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

ţ,ţȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮĽŅĴŅĶĩ
ĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Ť,ŠȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮŏıŊŗŀ

ŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
Ť,šȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴĨƞŅĚŕȮœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭĨƞŅĚŕȮőħĵ
ŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚŕȮĪňŗŏľĴŅŃĽĴ 

Ť,ŢȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ 
 
 
 
 
 
 
 



Ţŧ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅĔŅĶĻŉĔļŅĪńŗĺœĮȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťšȮ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  
ľĴĺħ
ĺŇĝŅ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬ
ĮƖ 

ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

Š 
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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 

ĔŅĶĻŉĔļŅ
ĪńŗĺœĮ 

ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ                      

şşşŤŠşŠ-ťšȮĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚ
ĳŅļŅŀńĚĔķļ 

Ţ&š-š-Ť' Š 
    ̧     ̧   ̧      ̧     ̧

şşşŤŠşŢ-ťšȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' Ţ   ̧     ̧     ̧     ̧  ̧     ̧

şşşŤŠşť-ťš ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶ
ĽŊŗŀĽŅĶ 

Ţ&š-š-Ť' š 
  ̧     ̧      ̧     ̧    ̧  

şşşŤŠŠş-ťšȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ Ţ&š-š-Ť' Ţ    ̧     ̧  ̧   ̧    ̧  ̧      ̧

ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ                      

şşşŤŠşŦ-ťš ĽŋĬĪĶňĵŃ Ţ&š-š-Ť' Ţ   ̧     ̧      ̧   ̧   ̧     ̧

ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ                      

şşşŤŠşš-ťš ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ Ţ&š-š-Ť' Š    ̧  ̧    ̧   ̧    ̧   ̧  ̧    ̧  

şşşŤŠşŧ-ťš ĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶ
ıńĥĬŅĪƟŀĚĩŇŗĬ 

Ţ&š-š-Ť' Ţ 
 ̧    ̧    ̧   ̧  ̧     ̧   ̧    ̧

 
 
 
 
 
 



ŢŨ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅĔŅĶĻŉĔļŅĪńŗĺœĮȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťšȮ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 
ľĴĺħ
ĺŇĝŅ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

Š 
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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 

ĔŅĶĻŉĔļŅ
ĪńŗĺœĮ 

ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 

  
        

 

          

şşşŤŠşţ-ťš ĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕ
ĳŅĺŃ 

Ţ&š-š-Ť' š 
  ̧     ̧   

 
  ̧    ̧  ̧    ̧  

şşşŤŠşŤ-ťš ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀ
ĝňĺŇĨŐĸŃŀŅĝňı 

Ţ&š-š-Ť' š 
 ̧     ̧    

 
 ̧      ̧  ̧  ̧   ̧

şşşŤŠşŨ-ťš ĔŅĶėŇħŏĝŇĚŏľĨŋįĸ Ţ&š-š-Ť' Ţ   ̧     ̧     ̧     ̧    ̧   



ţş 
 

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

Š,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
Š,ŠȮĶńĔȮĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌȮĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌȮȮŐĸŃĮĢŇĭńĨŇ

ĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮ 
Š,šȮĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬȮĪňŗ

œħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚ
ĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ Ȯ 

Š,ŢȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮĴň
ėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒěȮ 

Š,ţȮĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃėŇħ
ŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵ
ľĸńĔĔŅĶȮŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ
ĽƞĺĬĶĺĴȮĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴ
œĴƞĩŌĔĨƟŀĚȮœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
 š,ȮħƟŅĬėĺŅĴĶŌƟ 

š,ŠȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮěŇĨĺŇĪĵŅ
ıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĝƞĺĵŏľĸŊŀȮŐĔƟœĕĮƤĠľŅ ĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħĮĶŃŏĴŇĬĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃ
ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ ĪńĔļŃĔŅĶĬŇŏĪĻŐĸŃĔŅĶĽŀĬĚŅĬȮĪńĔļŃŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮĪńĔļŃĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃĺńħĮĶŃŏĴŇĬȮĪńĔļŃĔŅĶĶƞĺĴĴŊŀĽĶƟŅĚĽĶĶėƢȮŐĸŃĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮŀŅĪŇ ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽŀĬ 
(Technological Pedagogical Content Knowledge: TPCK) ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃėĦŇĨĻŅĽĨĶƢ (Science Technology Engineering 
and Mathematics Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟ (Professional Learning 
Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ 

š,šȮĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟȮŐĸŃ
ŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŀĵƞŅĚĸŉĔĞŉŘĚȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅ
įŌƟŏĶňĵĬ őħĵĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃĽŅĕŅĺŇĝŅ 

š,ŢȮĴňėĺŅĴĶŌƟȮŏĕƟŅŒěĝňĺŇĨȮŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěőĸĔŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴŐĨĔĨƞŅĚ
ĪŅĚĺńĥīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ 

š,ţȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴ
ĴŅĨĶģŅĬ 



ţŠ 
 

š,ŤȮĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ
ĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
 Ţ,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

Ţ,ŠȮėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔ
ĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴȮ&Platform) ŐĸŃőĸĔŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃ
ĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢ
ĳŅėĮĢŇĭńĨŇȮėƞŅĬŇĵĴȮŐĬĺėŇħȮĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬ 

Ţ,šȮĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
Ţ,ŢȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĝŋĴĝĬŐĸŃĽńĚėĴ 
 ţ,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

ţ,ŠȮŏĕƟŅŒěŐĸŃŒĽƞŒěŀŅĶĴĦƢėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢŐĸŃ
ĪŅĚĽńĚėĴ 

ţ,šȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬȮ
įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚŐĸŃėĬŒĬĝŋĴĝĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

ţ,ŢȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮĽŅĴŅĶĩ
ĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

ţ,ţȮĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮĽŅĴŅĶĩ
ĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

Ť,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Ť,ŠȮĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇȮĔŅĶĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅıȮŏıŊŗŀ

ŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 
Ť,šȮĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮıƞŀŐĴƞįŌƟĮĔėĶŀĚȮĭŋėėĸŒĬĝŋĴĝĬŐĸŃĽńĚėĴŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚĔĸŋƞĴĨƞŅĚŕȮœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔŅĶĽŊŗŀĽŅĶĪŅĚĺŅěŅȮĔŅĶŏĕňĵĬľĶŊŀĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭĨƞŅĚŕȮőħĵ
ŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶľĶŊŀĬĺńĨĔĶĶĴĨƞŅĚŕȮĪňŗŏľĴŅŃĽĴ 

Ť,ŢȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸľĶŊŀėĺŅĴĶŌƟěŅĔŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪŜŅĚŅĬȮ
ĔŅĶĮĶŃĝŋĴȮĔŅĶěńħĔŅĶŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħňŒĬ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬ
įĸĚŅĬ 

ť,ȮħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ť,ŠȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĮĶńĝĠŅĨŅĴėĺŅĴŏĝŊŗŀŒĬĔŅĶĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮĔŅĶŀŀĔŐĭĭŏĬŊŘŀľŅ

ĽŅĶŃȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŊŗŀŐĸŃŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĝńŘĬŏĶňĵĬȮĔŅĶěńħĔŅĶŏĶňĵĬőħĵŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŒĬőĶĚŏĶňĵĬŐĸŃĬŀĔőĶĚŏĶňĵĬȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĮƕħœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĔńĭĽĳŅıĭĶŇĭĪĪňŗĨƞŅĚĔńĬĕŀĚĕŀĚįŌƟŏĶňĵĬŐĸŃıŊŘĬĪňŗ 

ť,šȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴȮĔŅĶěńħŏĬŊŘŀľŅĽŅĶŃȮĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃĔĸœĔĔŅĶĝƞĺĵŏľĸŊŀȮŐĔƟœĕŐĸŃĽƞĚŏĽĶŇĴıńĥĬŅįŌƟŏĶňĵĬĪňŗ



ţš 
 

ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽĬŒěȮėĺŅĴĩĬńħŐĸŃĻńĔĵĳŅıĕŀĚįŌƟŏĶňĵĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮĪńŘĚ
įŌƟŏĶňĵĬĮĔĨŇŐĸŃįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļľĶŊŀįŌƟŏĶňĵĬĪňŗĴňĕƟŀěŜŅĔńħĪŅĚĔŅĵ 

ť,ŢȮěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮŏĶňĵĬĶŌƟ
įƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶěńħĔŅĶȮĔŅĶ
ŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŜŅĚŅĬĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅħƟĺĵėĺŅĴėĺŅĴĞňŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵ
ŐĸŃĶńĭįŇħĝŀĭĨƞŀįŌƟŏĶňĵĬőħĵĵŉħįŌƟŏĶňĵĬĽŜŅėńĠĪňŗĽŋħ 

ť,ţȮĽĶƟŅĚĭĶĶĵŅĔŅĻŐĸŃěńħĽĳŅıŐĺħĸƟŀĴȮĽŊŗŀĔŅĶŏĶňĵĬȮŐľĸƞĚĺŇĪĵŅĔŅĶȮŏĪėőĬőĸĵňȮ
ĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃ
ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭŇħŅĴŅĶħŅȮįŌƟĮĔėĶŀĚŐĸŃĭŋėėĸŒĬĝŋĴĝĬĪŋĔİƙŅĵȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĶƞĺĴĴŊŀĔńĬ
ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĴňĮƤĠĠŅĶŌƟėŇħŐĸŃŏĔŇħĔŅĶŒİƙĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅı 

ť,ŤȮĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŏĝƞĬȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ
ĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚȮĪńĔļŃĔŅĶėŇħȮĪńĔļŃĝňĺŇĨȮĪńĔļŃĔŅĶĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ
ĪńĔļŃŏĪėőĬőĸĵňȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĽŅĴŅĶĩĬŜŅĪńĔļŃŏľĸƞŅĬňŘĴŅŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ţŢ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš ȮȮȮȮȮ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

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 

ĺŇĝŅĝňıėĶŌ 
&ĭńĚėńĭ' 

ŠşşţŢşŢ-ťš ėĶŋĬŇıĬīƢ Š&ş-š-Š' ţ  ̧  ̧  ̧  ̧    ̧  ̧   ̧    ̧  ̧  ̧   ̧  ̧  ̧      ̧

ŠşŠŠšşŠ-ťš ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 

Ţ(š-š-Ť) Š 
 ̧  ̧  ̧  ̧  ̧    

 

¶   ̧   ̧  ̧  ̧  ̧  ¹  ̧    ̧   

ŠşšŠšşŠ-ťš ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ Ţ(š-š-Ť) Š     ̧  ̧      ̧     ̧  ̧    ̧   ̧     

ŠşšššşŠ-ťšȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ Ţ(š-š-Ť) š   ̧    ̧  ̧    ̧   ̧     ̧    ̧   ̧  ̧  ̧  ̧  ̧

ŠşŢŠšşŠ-ťš ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟ 

Ţ(š-š-Ť) Š 
  ̧     ̧   

 

 ̧     ̧      ̧      ̧

ŠşţššşŠ-ťšȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟ 

Ţ(š-š-Ť) š 
 ̧     ̧ ¹   

 
 ̧ ¹    ̧ ¹   ̧    ̧ ¹    

ŠşţŢšşš-ťšȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 

Ţ(š-š-Ť) Ţ 
 ̧   ¹  ̧ ¹   

 
 ¹  ̧   ̧ ¹   ̧   ̧  ̧ ¹    

ŠşŤŠšşŠ-ťšȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ Ţ(š-š-Ť) Š  ̧    ̧  ̧   ̧     ̧   ̧  ̧  ̧    ̧   ̧  ̧   ̧  

 
ŠşťššşŠ-ťšȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ 

Ţ(š-š-Ť) š 
  ̧  ̧   ̧  ̧  ̧  

 
¹  ̧    ̧  ̧  ̧    ̧  ̧  ¹  ¹ 

 ŠššŠšşŠ-ťš ĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ Ţ&š-š-Ť' Š  ¶    ¶ ¶    ¶   ¶     ¶  ¶    

  
 



ţţ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵ
ĔŇĨ 

ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.ŤȮ 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 

ĺŇ ĝ Ņ
Į ĢŇ ĭń ĨŇȮ
ĔŅĶĽŀĬ
ŒĬĽĩŅĬ 
ĻŉĔļŅ 

ŠşşŠŧşŠ-ťšȮ ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌ 
ĶŃľĺƞŅĚŏĶňĵĬȮŠ 

Š&Ũş' Š 
 ̧   ̧   ̧   ̧  

 
 ̧    ̧     ̧     ̧    

Šşşšŧşš-ťšȮ ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌ 
ĶŃľĺƞŅĚŏĶňĵĬȮš 

Š&Ũş' š 
 ̧  ̧  ̧   ̧   ̧  

 
 ̧    ̧   ̧   ̧  ̧    ̧  ̧   

ŠşşŢŧşŢ-ťšȮ ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌ 
ĶŃľĺƞŅĚŏĶňĵĬȮŢ 

Š&Ũş' Ţ 
 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 
  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  

Šşşţŧşţ-ťšȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ    ť&Ťţş' ţ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ŠşşţŧşŤ-ťšȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš    ť&Ťţş' ţ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 

 

 

 

 

 



ţŤ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ 
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Š.Š Š.š Š.Ţ Š.ţ š.Š š.š š.Ţ š.ţ š.ŤȮ 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 

ĺŇĝŅŏŀĔ 
&ĭńĚėńĭ' 

ŠŠšŠŢşş-ťšȮĲƕĽŇĔĽƢıŊŘĬģŅĬ Ţ&š-š-Ť' Š  ̧    ̧  ̧  ̧     ̧  ̧   ̧  ̧  ̧   ̧  ̧       ̧

ŠŠŢŠŠşş-ťš ľĸńĔŏėĴň Ţ&š-š-Ť' Š    ̧     ̧   ̧   ̧     ̧    ̧       ̧

ŠŠŢššşş-ťš ŏėĴňŀĬŇĬĪĶňĵƢ Ţ&š-š-Ť' š  ¶    ¶     ¶    ¶   ¶      ¶ 

ŠŠŢšŢşş-ťš ŏėĴňŀŇĬĪĶňĵƢ Ţ&š-š-Ť' š  ¶    ¶ ¶   ¶     ¶   ¶     ¶  
ŠŠŢšţşş-ťšȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ Ţ&š-š-Ť' š   ̧     ̧     ̧      ̧    ̧     ̧   
ŠŠŢšŤşş-ťšȮĝňĺŏėĴň Ţ&š-š-Ť' š   ̧     ̧      ̧     ̧   ̧        ̧
ŠŠŢšťşş-ťš ŏėĴňĺŇŏėĶŅŃľƢ Ţ&š-š-Ť' Š  ¶    ¶    ¶     ¶  ¶     ¶   
ŠŠŢšŨşş-ťš ĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴň Ţ&š-š-Ť' Ţ  ¶    ¶    ¶     ¶   ¶     ¶  
ŠŠŢŢŨşš-ťš ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴň Ţ&š-š-Ť' Ţ  

 ̧    ̧       ̧     ̧  ̧   ̧   ̧
    

 ŠŠŢŢŨŠŠ-ťš ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň Ţ&š-š-Ť' Ţ  ̧   ̧   ̧    ̧    ̧   ̧  ̧    ̧  ̧   ̧   ̧
  

 ŠŠŢŢŨŠš-ťšȮĽńĴĴĬŅĪŅĚŏėĴň Š(ş-š-Š) Ţ  ¶    ¶  ¶  ¶    ¶ ¶   ¶ ¶    ¶ ¶ 
 ŠŠŢŢŨšŠ-ťšȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň Ţ(š-š-Ť) Ţ   ̧     ̧     ̧     ̧     ̧     ̧   

 ŠŠŢŢŨšš-ťš őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň š&ş-ţ-š' Ţ   ̧     ̧     ̧     ̧    ̧  ̧       ̧

 

 

 



ţť 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

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 

ĺŇĝŅŏŀĔ 
&ĭńĚėńĭ' 

ŠŠţŠşşŠ-ťšȮĝňĺĺŇĪĵŅıŊŘĬģŅĬ Ţ(š-š-Ť) Š   ̧  ̧    ̧   ̧   ̧     ̧  ̧    ̧     ̧   ̧

ŠŠŤŠŢşŠ-ťš ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ Ţ(š-š-Ť) Š   ̧     ̧    ̧   ̧    ̧  ̧   ̧      ̧   

 

 

 

 

 

 

 

 

 



ţŦ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

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 

ĺŇĝŅŏŀĔ 
&ŏĸŊŀĔ' 

ŠŠŢşŠşş-ťšȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ţ&Ţ-ş-ť' -   ̧     ̧     ̧      ̧   ̧   ¶     
ŠŠŢŠŠşŠ-ťš ŏėĴňıŊŘĬģŅĬ Ţ(š-š-Ť) -  ¶    ¶     ¶    ¶   ¶      ¶ 

ŠŠŢŠŠŠş-ťš ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň š(Š-š-Ţ' -   ̧     ̧   
 

 ̧      ̧    ̧   ̧     
ŠŠŢŠŦşş-ťšȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢ
ŒĬĪŅĚŏėĴň 

š(Š-š-Ţ' - 
  ̧     ̧   

 
   ̧    ̧   ̧      ̧   

ŠŠŢŠŨşş-ťšȮĔŅĶĽĶƟŅĚĽŊŗŀŐĸŃĬĺńĨĔĶĶĴ
ĪŅĚŏėĴň 

š(Š-š-Ţ) -  
 ̧     ̧   

 

   ̧    ̧    ̧   ̧
    

ŠŠŢŢŨşŠ-ťš ĔŅĶěńħĔŇěĔĶĶĴŏėĴňĭŌĶĦŅ
ĔŅĶ 

Ţ(š-š-Ť) -  

 ̧     ̧   

 

 ̧      ̧  ̧   ̧   ̧

    

ŠŠŢţŢşş-ťš ŏėĴňıŀĸŇŏĴŀĶƢ Ţ(š-š-Ť) -  ̧  ̧    ̧  ̧   
 

 ̧    ̧      ̧     ̧   

ŠŠŢţŢŠş-ťš ŏėĴňŏĔňŗĵĺĔńĭĽň Ţ(š-š-Ť) -  ̧  ̧    ̧    
 

 ̧    ̧      ̧     ̧   

ŠŠŢţŢšş-ťš ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň Ţ(š-š-Ť) -  ̧  ̧    ̧  ̧   
 

 ̧    ̧      ̧     ̧   

ŠŠŢţŢŢş-ťš ŏėĴňŀŋĨĽŅľĔĶĶĴ Ţ(š-š-Ť) -  ̧  ̧    ̧  ̧   
 

 ̧    ̧      ̧     ̧   

ŠŠŢţŢţŠ-ťš ŏėĴňŐĸŃįĸŇĨĳńĦĤƢĝŋĴĝĬ Ţ(š-š-Ť) -   ̧     ̧   
 

 ̧     ̧     ̧     ̧   

ŠŠŢţŢţš-ťš ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ Ţ(š-š-Ť) -   ̧     ̧   
 

 ̧     ̧     ̧     ̧   

 

 



ţŧ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĽňŗĮƖ) ı,Ļ,ȮšŤťš 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  
ľĴĺħ
ĺŇ ĝ Ņ
ŏĜıŅŃ
ħƟŅĬ 

ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŘĬĮƖ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
Š 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
š 
ėĺŅĴĶŌƟ 

Ţ  
ĪńĔļŃĪŅĚĮƤĠĠŅ 

ţ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

Ť  
ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ  

ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ťȮ 
ĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

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 

ĺŇĝŅŏŀĔ 
&ŏĸŊŀĔ' 

ŠŠŢţŢţŢ-ťš ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚ Ţ(š-š-Ť) -   ̧     ̧   
 

 ̧     ̧     ̧     ̧   

ŠŠŢţŢŤş-ťš ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵ
ŏėĶŊŗŀĚĴŊŀ 

Ţ(š-š-Ť) - 
 ¶    ¶   

 
¶     ¶  ¶     ¶   

ŠŠŢţŢťş-ťš ĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭŏėĴň
ŀŇĬĪĶňĵƢ 

Ţ(š-š-Ť) - 
 ¶    ¶   

 
¶     ¶  ¶     ¶   

ŠŠŢţŢŦş-ťš ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ Ţ(š-š-Ť) -  ̧      ̧      ̧     ̧    ̧   ̧     

 
 
 
 
 
 
 
 
 
 



ţŨ 
 

ľĴĺħĪňŗȮŤȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
 

Š. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħŐĸŃįĸĔŅĶŏĶňĵĬ) 
ĔŜŅľĬħŏĔĦĤƢĔŅĶĺńħįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬĽńĠĸńĔļĦƢĨƞŅĚŕ ĞŉŗĚĴňėƞŅĶŃħńĭėŃŐĬĬħńĚĬňŘ 

ĶŃħńĭėŃŐĬĬ     ėƞŅĶŃħńĭėŃŐĬĬ 
 A      ţ.şş 
 B+      Ţ.Ťş 
 B      Ţ.şş 
 C+      š.Ťş 
 C      š.şş 
 D+      Š.Ťş 
 D      Š.şş 
 E      ş.şş 

ŐĸŃŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶň ı.Ļ. šŤŤŤ (ĳŅėįĬĺĔȮě)  

 
š.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

ŒľƟĴňĔŅĶĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĨƞŅĚŕȮœħƟŐĔƞȮĴėŀ,ȮŠȮĴėŀ,ȮšȮ
Ĵėŀ,ȮŢȮĴėŀ,ȮţȮĴėŀ,ȮŤȮĴėŀ,ȮťȮŐĸŃȮĴėŀ,ȮŦ 

-ȮĴňėĦŃĔĶĶĴĔŅĶĨĶĺěĽŀĭĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŐĸŃ
ĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌĨĸŀħľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĔŅĶĔŜŅĔńĭŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ľĸńĔĽŌĨĶ 

- ĴňĔŅĶĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
- ĽĩŅĬĻŉĔļŅĪňŗĶńĭĬŇĽŇĨĬńĔĻŉĔļŅœĮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬľĶŊŀĺŇĝŅŏŀĔȮĴňĔŅĶĮĶŃŏĴŇĬ

ĬŇĽŇĨĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮŐĸŃėĺĶĴňĔŅĶĪĺĬĽŀĭĔŅĶĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬĨŅĴ
ľĸńĔŏĔĦĤƢȮĺŇīňĔŅĶŐĸŃŏĚŊŗŀĬœĕĨŅĴĪňŗėŋĶŋĽĳŅĔŜŅľĬħ 
  š,ŠȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

Š) ĴňėĦŃĔĶĶĴĔŅĶĨĶĺěĽŀĭĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅ ĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
ŐĸŃĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴŏĮƦĬėĶŌĨĸŀħľĸńĔĽŌĨĶ ĶĺĴĪńŘĚĔŅĶĔŜŅĔńĭŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ľĸńĔĽŌĨĶ 

š) ĽĩŅĬĻŉĔļŅĪňŗĶńĭĬńĔĻŉĔļŅœĮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬľĶŊŀĽŅĕŅĺŇĝŅŏŀĔĴňĔŅĶȮȮȮȮ
ĮĶŃŏĴŇĬĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

Ţ) ĴňįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĶƞĺĴĪĺĬĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟ 
  š,šȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

   Š' ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ   
   š'ȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

 
 
 



Ťş 
 

Ţ.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮĨƟŀĚŏĶňĵĬėĶĭěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶȮŐĸŃ

ĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮš,şşȮŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮĚ ľĴĺħȮť'ȮŐĸŃĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵ
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮ&ĳŅėįĬĺĔȮěȮľĴĺħȮš' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŤŠ 
 

ľĴĺħĪňŗȮťȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

 ŐĬĺĪŅĚĔŅĶıńĥĬŅŀŅěŅĶĵƢĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅ
ĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮĴňħńĚĬňŘ 
 
Š,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
 Š' ĔŅĶĮģĴĬŇŏĪĻ 
 š' ĔŅĶİƗĔŀĭĶĴėĦŅěŅĶĵƢŒľĴƞĪňŗœĴƞĴňŒĭŀĬŋĠŅĨĮĶŃĔŀĭĺŇĝŅĝňıėĶŌħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌȮĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 Ţ' ĔŅĶıńĥĬŅħƟŅĬĔŅĶĺŇěńĵȮĔŅĶěńħŏĚŇĬĪŋĬĽŜŅľĶńĭĬńĔĺŇěńĵľĬƟŅŒľĴƞŏıŊŗŀįĸŇĨįĸĚŅĬĺŇěńĵŐĸŃĔŅĶŏĕƟŅ
ĶƞĺĴŏĮƦĬėĦŃįŌƟĺŇěńĵĶƞĺĴĔńĭĬńĔĺŇěńĵŀŅĺŋőĽ 
 ţ'ȮĔŅĶěńħŒľƟŏĮƦĬįŌƟĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢĪňŗĴňĮĶŃĽĭĔŅĶĦƢŒĬĶŅĵĺŇĝŅĪňŗĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭėŋĦĺŋĥŇ
ŐĸŃĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıňŗŏĸňŘĵĚŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅŐĸŃŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚĺŇĝŅĔŅĶ 
 
š,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

š,ŠȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
Š' ĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŏĝƞĬȮĔŅĶŀĭĶĴėĺŅĴĶŌƟěŅĔľĬƞĺĵĚŅĬ

ĳŅĵŒĬŐĸŃľĬƞĺĵĚŅĬĳŅĵĬŀĔȮĶĺĴĪńŘĚĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĨƞŅĚŕȮĻŉĔļŅħŌĚŅĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ
ĨƞŅĚĮĶŃŏĪĻȮĽƞĚŏĽĶŇĴŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĝŋĴĝĬ 
 š,šȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
 Š' ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŏĝƞĬȮĽƞĚŏĽĶŇĴĔŅĶěńħĪŜŅįĸĚŅĬŏıŊŗŀıńĥĬŅŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮ
ĽƞĚŏĽĶŇĴŒľƟėĦŅěŅĶĵƢœĮĻŉĔļŅĨƞŀ 
 š' ĔŅĶıńĥĬŅħƟŅĬĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴȮĔŅĶěńħŏĚŇĬĪŋĬŏıŊŗŀįĸŇĨįĸĚŅĬĺŇěńĵŏıŊŗŀŒľƟĴňįĸĚŅĬ
ĨňıŇĴıƢŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
 Ţ'ȮĔŅĶıńĥĬŅĪńĔļŃĪŅĚĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
 
 
 
 
 
 
 
 
 
 
 
 
 



Ťš 
 

ľĴĺħĪňŗȮŦȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
Š,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 

ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
šŤťšȮŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢȮ
&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮŐĸŃŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇľĶŊŀ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮőħĵĴňĔĶŃĭĺĬĔŅĶħńĚĨƞŀœĮĬňŘ 

Š'ȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮőħĵŐĨƞĚĨńŘĚěŅĔŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃĴňĳŅĶŃľĬƟŅĪňŗ
ŒĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭěŜŅĬĺĬȮŤȮėĬȮĨƟŀĚĴňėŋĦĽĴĭńĨŇ
ħńĚĨƞŀœĮĬňŘėŊŀȮĴňėŋĦĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĪňŗĨĶĚľĶŊŀ
ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅŐĸŃĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮŠȮĶŅĵĔŅĶŒĬĶŀĭȮŤȮĮƖĵƟŀĬľĸńĚ 

š'ȮĔŅĶĺŅĚŐįĬȮĔŅĶıńĥĬŅŐĸŃĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮőħĵĴňĔŅĶĺŅĚŐįĬȮ
ĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĪŋĔĮƖĔŅĶĻŉĔļŅȮ&Ĵėŀ,Ŧ)ȮŐĸŃĬŜŅĕƟŀĴŌĸĪňŗœħƟœĮ
ĮĶńĭĮĶŋĚıńĥĬŅľĸńĔĽŌĨĶŏĮƦĬĶŃĵŃŕȮŀĵƞŅĚĬƟŀĵĪŋĔĶŀĭȮŤ ĮƖ 

Ţ'ȮĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅĕƟŀȮŠ ů Ť ħńĚĬňŘ 

 Ţ,ŠȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀ
ĺŅĚŐįĬĨŇħĨŅĴŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

Ţ,šȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,šȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇŐĸŃ/ľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅ 

Ţ,ŢȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃ/ľĶŊŀĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮ
Ĵėŀ,ŢȮŐĸŃ/ľĶŊŀȮĴėŀ,ţȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĺŇĝŅ 

Ţ,ţȮĴňĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃ/ľĶŊŀĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,ŤȮŐĸŃ/ľĶŊŀȮĴėŀ,ť ĳŅĵŒĬȮŢşȮĺńĬľĸńĚěŅĔĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗ
ŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

Ţ,ŤȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,Ŧ ĳŅĵŒĬȮťşȮĺńĬľĸńĚĽŇŘĬĽŋħ
ĮƖĔŅĶĻŉĔļŅ 

ţ'ȮŒĬĔĶĦňĪňŗĽŅĕŅĺŇĝŅĴňĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&Ĵėŀ,Š'ȮŒľƟĽŅĕŅĺŇĝŅħŜŅŏĬŇĬĔŅĶĨŅĴŏĔĦĤƢĪňŗĶŃĭŋœĺƟŒĬ
ĔĶŀĭĴŅĨĶģŅĬħńĚĔĸƞŅĺ 
 

š,ȮĭńĦĤŇĨ 
ĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮĴň

ėŋĦĸńĔļĦŃȮħńĚĬňŘ  
Š'ȮĴňėƞŅĬŇĵĴĶƞĺĴ 
š'ȮŏĮƦĬėĬħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĵŉħĴńŗĬŒĬĺŇĝŅĝňıėĶŌȮ 
 
 
 



ŤŢ 
 

Ţ'ȮŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃĜĸŅħĶŌƟ 
ţ'ȮŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
Ť'ȮŏĮƦĬįŌƟĴňėĺŅĴĽŅĴŅĶĩĽŌĚŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
ť'ȮŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
 

Ţ,ȮĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃ

ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĬńĔĻŉĔļŅȮħńĚĬňŘ 

Ţ,ŠȮĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħėŋĦĽĴĭńĨŇ

ĕŀĚįŌƟĪňŗěŃŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶħńĚĬňŘ 
Š' įŌƟŏĕƟŅĻŉĔļŅĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮ 
š'ȮĴňėŋĦĽĴĭńĨŇŀŊŗĬėĶĭĩƟĺĬĨŅĴĮĶŃĔŅĻľĶŊŀŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ

ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı,Ļ,ȮšŤŤŤ &ĳŅėįĬĺĔȮĚȮľĴĺħȮŠ' 
ėŋĦĽĴĭńĨŇĨƞŅĚŕȮĪňŗĔŜŅľĬħœĺƟĬňŘŏĮƦĬėŋĦĽĴĭńĨŇĕńŘĬıŊŘĬģŅĬĪňŗěŃŏŀŊŘŀŀŜŅĬĺĵŒľƟĬńĔĻŉĔļŅĴň

ĻńĔĵĳŅıŒĬĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĨƞŅĚŕȮŒĬľĸńĔĽŌĨĶěĬĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟ 
ĽŜŅľĶńĭĔŅĶėńħŏĸŊŀĔįŌƟŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶ

ĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŃĭĺĬĔŅĶĨƞŀœĮĬňŘȮ 
Š) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' ŐĸŃ-

ľĶŊŀ 
š) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴĶŃĭĭŐĸŃŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĞŉŗĚĴľŅĺŇĪĵŅĸńĵȮ

ĶŅĝĳńĢŏĸĵŏĮƦĬįŌƟħŜŅŏĬŇĬĔŅĶėńħŏĸŊŀĔŏŀĚȮőħĵŏĮƕħĶńĭĽĴńėĶĪńŘĚĶŀĭĶńĭĨĶĚŐĸŃĶŀĭĪńŗĺœĮ 
Ţ,šȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮ 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴňĶŃĭĭŐĸŃĔĸœĔŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĮĢŇĭńĨŇĚŅĬőħĵ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĝŋĴĺŅĚŐįĬŏıŊŗŀĺŅĚĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟ
ĬńĔĻŉĔļŅĔƞŀĬŏĕƟŅĻŉĔļŅŐĸŃĴŀĭľĴŅĵľĬƟŅĪňŗĶńĭįŇħĝŀĭŒľƟŐĔƞŀŅěŅĶĵƢĮĶŃěŜŅŒĬĽŅĕŅĺŇĝŅȮŏıŊŗŀħŜŅŏĬŇĬőėĶĚĔŅĶ
ŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĬńĔĻŉĔļŅŒľĴƞĔƞŀĬěŃŏĮƕħĳŅėĔŅĶĻŉĔļŅ 
Ţ.Ţ ĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴňĶŃĭĭŐĸŃĔĸœĔŏĔňŗĵĺĔńĭĔŅĶħŌŐĸŒľƟėŜŅĮĶŉĔļŅ
ĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺŐĔƞĬńĔĻŉĔļŅŏıŊŗŀŒľƟĴňŐĬĺőĬƟĴŀńĨĶŅĔŅĶėĚŀĵŌƞŐĸŃŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĪňŗĽŌĚȮ
ħńĚĬňŘ 

Š'ȮĔŅĶĔŜŅľĬħŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĝŋĴŏıŊŗŀĔŜŅľĬħĶŃĭĭ
ŐĸŃĔĸœĔĔŅĶħŌŐĸŒľƟėŜŅĮĶŉĔļŅĪŅĚħƟŅĬĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺŐĔƞĬńĔĻŉĔļŅ 

š'ȮĔŅĶħŌŐĸĬńĔĻŉĔļŅȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒĝƟėŌƞĴŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟěŅĔĪŅĚĴľŅĺŇĪĵŅĸńĵ
ĶŅĝĳńĢŏĸĵȮŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅȮŐĸŃŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸĴňĮƤĠľŅĪňŗ
ŏĔŇĬėĺŅĴĽŅĴŅĶĩĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŃŒľƟėŜŅĮĶŉĔļŅœħƟȮŀŅěŅĶĵƢěŃĽƞĚĨƞŀœĮĵńĚİƙŅĵıńĥĬŅĬńĔĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĨƞŀœĮ 



Ťţ 
 

Ţ'ȮĔŅĶĬńħıĭĬńĔĻŉĔļŅȮŏĴŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĴňĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸȮŀŅěŅĶĵƢěŃŏĕƟŅıĭ
ĬńĔĻŉĔļŅŒĬĝńŗĺőĴĚĪňŗĮĶŉĔļŅȮľĶŊŀŀŅěŅĶĵƢěŃŏĮƦĬįŌƟĬńħľĴŅĵĬńĔĻŉĔļŅŒĬėĺŅĴħŌŐĸŏıŊŗŀĴŅıĭĬŀĔĝńŗĺőĴĚĪňŗĮĶŉĔļŅ
ŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŒĬŏĶŊŗŀĚŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬľĶŊŀĝƞĺĵŐĔƟœĕĮƤĠľŅŒĬŏĶŊŗŀĚŀŊŗĬŕȮĕŀĚĬńĔĻŉĔļŅĨƞŀœĮ 
 

Ţ.ţ ėĺŅĴıŉĚıŀŒěŐĸŃĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬĶƟŀĚŏĶňĵĬŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬŜŅŏĕƟŅĽŌƞĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀľŅĪŅĚŐĔƟœĕȮľŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĔƟœĕœĴƞœħƟȮŒľƟıŇěŅĶĦŅĽƞĚĨƞŀ
ėĦĭħňŏıŊŗŀľŅĺŇīňĔŅĶŐĔƟœĕŒĬĶŃħńĭėĦŃĨƞŀœĮ 

 

ţ,ȮŀŅěŅĶĵƢ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħĔĶŃĭĺĬĔŅĶ

ĭĶŇľŅĶŀŅěŅĶĵƢŐĸŃıńĥĬŅŀŅěŅĶĵƢȮħńĚĬňŘ 
ţ,ŠȮĶŃĭĭŐĸŃĔĸœĔĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 

Š,ȮėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶĮĶŃĝŋĴĶƞĺĴĔńĬ ŏıŊŗŀĺŅĚŐįĬŐĸŃĨĶĺěĽŀĭėŋĦĽĴĭńĨŇ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮěŅĔĬńŘĬěŉĚĽŜŅĶĺěěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅ
ľĸńĔĽŌĨĶĪňŗėĚŀĵŌƞȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗěŃŏĔļňĵĦľĶŊŀĸŅŀŀĔ ŏıŊŗŀĺŅĚŐįĬŀńĨĶŅĔŜŅĸńĚŒĬŀĬŅėĨ 

š,ȮľŅĔŀńĨĶŅĔŜŅĸńĚœĴƞŏıňĵĚıŀȮĪŅĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮŏĽĬŀĕŀ
ŀĬŋĴńĨŇĶńĭŀŅěŅĶĵƢŏıŇŗĴĨƞŀėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

Ţ,ȮĴňĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵŒľĴƞőħĵıŇěŅĶĦŅėŋĦĽĴĭńĨŇŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, šŤŤŧȮŐĸŃĴňĔŅĶĽŀĭėńħŏĸŊŀĔȮőħĵĽŀĭĕƟŀŏĕňĵĬŐĸŃĽŀĭĽńĴĳŅļĦƢȮ 

ţ,ȮĬŀĔěŅĔĬňŘĪŅĚľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĵńĚœħƟĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢ
ĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗĴňĮĶŃĽĭĔŅĶĦƢŏĮƦĬıňŗŏĸňŘĵĚŒľƟėŜŅŐĬŃĬŜŅŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ  

ţ,šȮĶŃĭĭŐĸŃĔĸœĔĔŅĶĭĶŇľŅĶŐĸŃĔŅĶıńĥĬŅŀŅěŅĶĵƢ 
ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴňĔŅĶĺŅĚŐįĬĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĮĶŃěŜŅ

ľĸńĔĽŌĨĶŒĬħƟŅĬĨƞŅĚŕȮŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅ
ĻŉĔļŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,ȮšŤťšȮ&Ĵėŀ,Š'ȮħńĚĬňŘȮ 

Š, ěńħőėĶĚĔŅĶŀĭĶĴŐĸŃĮģĴĬŇŏĪĻĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮŏıŊŗŀŒľƟĴňėĺŅĴĶŌƟŒĬħƟŅĬŏĪėĬŇė
ĺŇīňĔŅĶĽŀĬȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸȮĨĸŀħěĬěĶĶĵŅĭĶĶĶĦŐĸŃĶŃŏĭňĵĭĮĢŇĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚȮ 

š,ȮěńħőėĶĚĔŅĶŀĭĶĴħƟŅĬĔŅĶĺŇěńĵȮĔŅĶĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏıŊŗŀıńĥĬŅĻńĔĵĳŅıĕŀĚ
ŀŅěŅĶĵƢĮĶŃěŜŅŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬŐĸŃĴňĻńĔĵĳŅıĪňŗĽŌĚĕŉŘĬŏıŊŗŀĽƞĚįĸĨƞŀėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ 

Ţ,ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢĮĶŃěŜŅěńħĪŜŅŐįĬŏıŊŗŀıńĥĬŅĨĬŏŀĚŒĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮĔŅĶĽĶƟŅĚ
įĸĚŅĬĺŇĝŅĔŅĶ-ĔŅĶĺŇěńĵȮŐĸŃėĺĭėŋĴĔŜŅĔńĭŒľƟŀŅěŅĶĵƢĮĢŇĭńĨŇĨŅĴŐįĬĪňŗĺŅĚœĺƟ 

ţ,ȮěńħĽĶĶĚĭĮĶŃĴŅĦĪňŗœħƟĶńĭěŅĔĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĽƞĚŏĽĶŇĴĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶńĭ
ĔŅĶŀĭĶĴŏıŊŗŀıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢĪńŘĚŒĬħƟŅĬĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĔŅĶĺŇěńĵŐĸŃĔŅĶĽĶƟŅĚįĸĚŅĬ
ĺŇĝŅĔŅĶ 
 
 
 
 
 
 
 



ŤŤ 
 

Ť,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťšȮœħƟĔŜŅľĬħĔŅĶĭĶŇľŅĶěńħĔŅĶ

ľĸńĔĽŌĨĶŒľƟĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮħńĚĬňŘ 
Ť,ŠȮĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮĮĶŃĔŀĭœĮħƟĺĵĔŅĶĽŜŅĶĺěĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĪŅĚŏĻĶļģĔŇěȮ

ĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴȮĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮŐĸŃĔŅĶ
ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĻŇļĵƢŏĔƞŅŐĸŃĻŇļĵƢĮƤěěŋĭńĬĨƞŀľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅįĸĴŅŒĝƟŒĬĔŅĶŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĨĸŀħěĬĩŉĚĔŅĶěńħĪŜŅĶŅĵĺŇĝŅŒľƟĪńĬĽĴńĵȮ 

Ť,šȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀŒľƟĔŅĶħŜŅŏĬŇĬĚŅĬħƟŅĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃıŇěŅĶĦŅŐįĬĔŅĶĻŉĔļŅĕŀĚ
ĬńĔĻŉĔļŅŐĨƞĸŃĔĸŋƞĴŐĨƞĸŃĝńŘĬĮƖȮŏıŊŗŀĺŅĚŐįĬĔŜŅľĬħĶŅĵĺŇĝŅĪňŗěŃŏĮƕħĽŀĬȮŏĺĸŅŏĶňĵĬ-ŏĺĸŅĽŀĭȮŐĸŃįŌƟĽŀĬȮĪńŘĚ
ĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĺŇĝŅŏĸŊŀĔȮĞŉŗĚĶŅĵĺŇĝŅŏĸŊŀĔĪňŗěŃŏĮƕħĽŀĬĪŅĚľĸńĔĽŌĨĶœħƟŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟŏĽĬŀŒľƟŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶıŇěŅĶĦŅȮľĸńĚěŅĔĶĺĭĶĺĴĕƟŀĴŌĸŏĔňŗĵĺĔńĭĶŅĵĺŇĝŅĪňŗěŃŏĮƕħĽŀĬŐĸƟĺȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬěŃĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀĔŜŅľĬħįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅ őħĵĔŅĶěńħįŌƟĽŀĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅĬńŘĬœħƟıŇěŅĶĦŅĪńŘĚěŅĔėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬŏĬŊŘŀľŅĺŇĝŅŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĽŀĬȮĞŉŗĚĩŊŀĺƞŅĴň
ėĺŅĴĽŜŅėńĠŏĮƦĬŀńĬħńĭĨƟĬŕȮĶĺĴĩŉĚıŇěŅĶĦŅŏĶŊŗŀĚŏĺĸŅŏĶňĵĬ-ŏĺĸŅĽŀĭȮĪňŗœĴƞĞŘŜŅĞƟŀĬĔńĭĺŇĝŅŒĬĽŅĕŅŀŊŗĬŕȮĪňŗ
ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬȮ 

Ť,ŢȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĴňĶŃĭĭȮĔĸœĔĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵĴňĶŃĭĭ-ĕńŘĬĨŀĬĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬĞŉŗĚĮĶŅĔĢŀĵŌƞŒĬėŌƞĴŊŀŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬ
įŌƟŏĶňĵĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮŐĸŃĴňĔĸœĔȮėŊŀėŌƞĴŊŀŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ
ŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪňŗĪŜŅľĬƟŅĪňŗĔŜŅĔńĭħŌŐĸŐĸŃĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ 

ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňœħƟĬŜŅĶŃĭĭ-ĔĸœĔœĮĽŌƞĔŅĶĮĢŇĭńĨŇ-ħŜŅŏĬŇĬĚŅĬȮőħĵĴňĔŅĶ
ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀĔŜŅĔńĭħŌŐĸŐĸŃĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮȮĴňĔŅĶĔŜŅľĬħŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮőħĵĶŃĭŋœĺƟŒĬȮĴėŀ,ŢȮĕŀĚ
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŀĵƞŅĚĝńħŏěĬĳŅĵŒĬȮŢşȮĺńĬȮĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĮƖĔŅĶĻŉĔļŅĬńŘĬŕȮĕŀĚľĸńĔĽŌĨĶłȮěŃħŜŅŏĬŇĬĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĨŅĴĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟĪńŘĚȮťȮħƟŅĬȮľĸńĚěŅĔŏĽĶŖěĽŇŘĬĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĬńĔĻŉĔļŅŐĸƟĺȮįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅħŜŅŏĬŇĬĔŅĶěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬľĶŊŀȮĴėŀ,ŤȮ
ĕŀĚĶŅĵĺŇĝŅȮĳŅĵŒĬ ŢşȮĺńĬľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮĳŅĵŒĨƟĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶł 
 

ť,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěńħŒľƟĴňĔŅĶĮĶŃĝŋĴŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔĪƞŅĬĔŜŅľĬħĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃ
ĬŜŅŏĽĬŀĨƞŀėĦŃŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀħŜŅŏĬŇĬĔŅĶȮĪňŗįƞŅĬĴŅıĭĺƞŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŒĬħƟŅĬĨƞŅĚŕȮĪňŗ
ĴňŀĵŌƞŏħŇĴȮĴňħńĚĬňŘ 
 
 
 



Ťť 
 

ť,ŠȮĽĩŅĬĪňŗŐĸŃŀŋĮĔĶĦƢĔŅĶĽŀĬ 
ėĦŃėĶŋĻŅĽĨĶƢěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĶŅĵœħƟȮŏıŊŗŀěńħ

ĝŊŘŀĨŜŅĶŅȮľĬńĚĽŊŀȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅėĦŃėĶŋĻŅĽĨĶƢŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅȮ
ħńĚĬňŘ 

-ȮľƟŀĚŏĶňĵĬŐĸŃĮĢŇĭńĨŇĔŅĶȮ&ŀŅėŅĶȮšȮŐĸŃȮŀŅėŅĶȮšŢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ'  
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬȮ&ľƟŀĚ'Ȯ ľĴŅĵŏľĨŋ 

Š,ȮľƟŀĚŏĶňĵĬ    
-ȮľƟŀĚŏĶňĵĬĕĬŅħȮţŤȮėĬ ţţȮ  
- ľƟŀĚŏĶňĵĬĕĬŅħȮŧşȮėĬ ŧȮ  
-ȮľƟŀĚŏĶňĵĬĕĬŅħȮŠşşȮėĬ ţȮ  
š,ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪńŘĚľĴħ   
-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮĕĬŅħȮţşȮŏėĶŊŗŀĚ ţȮ  
-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĳŅļŅ ĕĬŅħȮţşȮŏėĶŊŗŀĚ ŠȮ  
-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮSTEM ĕĬŅħȮţşȮėĬ ŠȮ  
-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶėĦŇĨĻŅĽĨĶƢȮĕĬŅħȮţşȮėĬ ŠȮ  
Ţ,ȮľƟŀĚĮĶŃĝŋĴ   
-ȮľƟŀĚĮĶŃĝŋĴĽĳŅȮĝńŘĬȮŨȮĕĬŅħȮŠşşȮėĬ ŠȮ  
-ȮľƟŀĚĮĶŃĝŋĴĔĸƟĺĵœĴƟȮŠůšȮĕĬŅħȮšşȮėĬ šȮ  
-ȮľƟŀĚĮĶŃĝŋĴŐĽĚŏĪňĵĬȮĕĬŅħȮšşȮėĬ ŠȮ  
ţ,ȮľƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢ   
-ȮľƟŀĚĕĬŅħȮšşȮėĬ Š  
Ť,ȮľƟŀĚıńĔŀŅěŅĶĵƢ   
-ȮľƟŀĚıńĔŀŅěŅĶĵƢĮĶŃěŜŅĽŅĕŅȮĕĬŅħȮŤȮėĬ ŠŨ  
ť,ȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅ   
-ȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĽňĕŅĺȮĕĬŅħȮšşȮėĬ Š  
-ȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮĕĬŅħȮŠşȮėĬ Š  
-ȮľƟŀĚŒľƟėŜŅĮĶŉĔļŅĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮĕĬŅħȮŠşȮėĬ Š  

 

-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬȮ&ľƟŀĚ'Ȯ ľĴŅĵŏľĨŋ 

Š,ȮľƟŀĚŏĶňĵĬĮĢŇĭńĨŇĔŅĶ ĕĬŅħȮšşȮėĬȮ š  
š,ȮľƟŀĚŏĶňĵĬĮĢŇĭńĨŇĔŅĶ ĕĬŅħȮţşȮėĬȮ š  
Ţ,ȮľƟŀĚĮĢŇĭńĨŇĔŅĶőėĶĚĚŅĬĺŇěńĵȮĕĬŅħȮŢşȮėĬ š  

 
 

 

 

 



ŤŦ 
 

-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬȮŀŅėŅĶȮšŧȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵ
ĶŅĝĳńĢŏĸĵ 

ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬȮ&ľƟŀĚ'Ȯ ľĴŅĵŏľĨŋ 
Š,ȮľƟŀĚŏĶňĵĬĮĢŇĭńĨŇĔŅĶ ĕĬŅħȮţşȮėĬȮ ţ  

 
-ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĝńŘĬȮŠȮŐĸŃȮĝńŘĬȮšȮŀŅėŅĶȮţȮ&ĨŉĔŐĜĔ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňȮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬȮ ľĴŅĵŏľĨŋ 

Š,ȮľƟŀĚĮĢŇĭńĨŇĔŅĶ ĕĬŅħȮţşȮėĬȮ&ľĴŅĵŏĸĕľƟŀĚȮţšŠş' Š ľƟŀĚ  
š,ȮĝŋħĔŅĶŏĶňĵĬĶŌƟħƟŅĬĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬȮ ŠȮĝŋħ  

 
- ĺńĽħŋėĶŋĳńĦĤƢ &ŀŅėŅĶȮšŢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ) 
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬ ľĴŅĵŏľĨŋ 

Š. ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢ Notebook ŠşȮŏėĶŊŗŀĚ  
š. ŏėĶŊŗŀĚĜŅĵȮLCD ŠŤȮŏėĶŊŗŀĚ  
Ţ. ĸŜŅőıĚȮœĴėƢĸŀĵ ŠŤȮĨńĺ  
ţ. őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ ŢȮőĮĶŐĔĶĴ  
Ť. ėŀĴıŇĺŏĨŀĶƢŐĭĭĨńŘĚőĨƠŃ šȮŏėĶŊŗŀĚ  
ť. ŏėĶŊŗŀĚĩƞŅĵŏŀĔĽŅĶ šȮŏėĶŊŗŀĚȮȮ  
Ŧ. įƟŅĮŌőĨƠŃ ŠŤȮįŊĬ  
ŧ. ĭŀĶƢħ šşȮĭŀĶƢħ  
Ũ. őĨƠŃľĬƟŅĕŅĺ ŠşȮĨńĺ  
Šş,ȮıŅĬıŋƞĴ ŢȮȮėŌƞ  
ŠŠ,ȮįƟŅĽňĨƞŅĚŕ šŤȮįŊĬ  

 
-ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĽŜŅľĶńĭĬńĔĻŉĔļŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮ&ĻŌĬĵƢİƗĔĮĶŃĽĭĔŅĶĦƢ

ĺŇĝŅĝňıėĶŌ) 
Š,ȮĕƟŀĴŌĸőĶĚŏĶňĵĬŏėĶŊŀĕƞŅĵĻŌĬĵƢİƗĔĺŇĝŅĝňıėĶŌŒĬŏĕĨıŊŘĬĪňŗĔŅĶĻŉĔļŅěńĚľĺńħŏĸĵ ěńĚľĺńħ

ĕŀĬŐĔƞĬȮěńĚľĺńħŀŋħĶīŅĬňȮěńĚľĺńħľĬŀĚĭńĺĸŜŅĳŌ ěńĚľĺńħĝńĵĳŌĴŇ 
š,ȮőĶĚŏĶňĵĬĨƟĬŐĭĭİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌȮœħƟŐĔƞȮőĶĚŏĶňĵĬĽŅīŇĨĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ

ŏĸĵ 
Ţ,ȮįŌƟĭĶŇľŅĶȮėĶŌıňŗŏĸňŘĵĚȮŀŅěŅĶĵƢĬŇŏĪĻĺŇĝŅŏŀĔȮŀŅěŅĶĵƢĬŇŏĪĻĺŇĝŅĝňıėĶŌȮŒĬőĶĚŏĶňĵĬ

ŏėĶŊŀĕƞŅĵİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌȮ 
 
 

 

 



Ťŧ 
 

-ȮľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢȮœħƟěńħŒľƟĭĶŇĔŅĶȮěŜŅĬĺĬȮšȮŐľƞĚȮœħƟŐĔƞ 
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ ěŜŅĬĺĬ ľĴŅĵŏľĨŋ 

Š. ľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢěńħŒľƟĭĶŇĔŅĶĪňŗȮŀŅėŅĶȮš 
-ȮľĬńĚĽŊŀĪńŗĺœĮȮľĴĺħȮşşşȮůȮŨşş  
-ȮėŌƞĴŊŀėĶŌȮĮĶŃĩĴĻŉĔļŅȮůȮĴńīĵĴĻŉĔļŅ 
-ȮĨŜŅĶŅŏĶňĵĬĳŅļŅœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻ 
-ȮĺŇĪĵŅĬŇıĬīƢŐĸŃĚŅĬĺŇěńĵ 
-ȮėŀĴıŇĺŏĨŀĶƢĨńŘĚőĨƠŃŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸ 

 
Šş,şŤŤȮȮŏĸƞĴȮ 
Š,šŢşȮȮŏĸƞĴ 
ţŠŤȮȮŏĸƞĴ 
Š,ŠşŠȮȮŏĸƞĴ 
ŢȮȮŏėĶŊŗŀĚȮ 

 

š. ľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢŏėĸŊŗŀĬĪňŗěńħŒľƟĭĶŇĔŅĶĪňŗľƟŀĚőĩĚȮĨŉĔȮšŢ 
-ȮľĬńĚĽŊŀĪńŗĺœĮȮľĴĺħȮşşşȮůȮŨşş 
- ľĬńĚĽŊŀŏĶňĵĬĝńŘĬŀĬŋĭŅĸůĝńŘĬĴńīĵĴĻŉĔļŅ 
- ĺŅĶĽŅĶ 
-ȮľĬńĚĽŊŀıŇĴıƢ 

 
ŨţŤȮŏĸƞĴȮ 
ŧŦŢȮŏĸƞĴ 
ŠšţȮŏĸƞĴ 
ŤȮĜĭńĭ-ĺńĬ 

 

 
 

-ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŀŊŗĬŕ ěŅĔĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
Š,ȮľƟŀĚĽĴŋħĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶ &ħńĚĨŅĶŅĚħƟŅĬĸƞŅĚ' š,ȮľƟŀĚĮĶŃĝŋĴĕŋĴĪŀĚĺŇœĸ 
Ţ,ȮĽĬŅĴĔňĿŅĪŋƞĚĕŋĴĪŀĚ    ţ,ȮőĶĚıĸĻŉĔļŅ  Ť, ĽĬŅĴĔňĿŅĶƞĺĴŒě 

 

-ȮľƟŀĚĽĴŋħĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
Īňŗ ĶŅĵĔŅĶŐĸŃĸńĔļĦŃŏĜıŅŃ ěŜŅĬĺĬ ľĴŅĵŏľĨŋ 
Š 
š 
Ţ 
ţ 
Ť 
ť 
Ŧ 
ŧ 
Ũ 
Šş 
ŠŠ 
Šš 
ŠŢ 
Šţ 
ŠŤ 
Šť 
ŠŦ 
Šŧ 
ŠŨ 
šş 

ľĬńĚĽŊŀŏĔƞŅĝńŘĬȮţ ľĴĺħȮşşş-Ũşş 
ĚŅĬĺŇěńĵȮĝńŘĬȮŢ 
ĻŌĬĵƢĔŅĶĻŉĔļŅłĕŀĬŐĔƞĬ&ĳŅļŅŀńĚĔķļ' 
ľƟŀĚĮĢŇĶŌĮĔŅĶĻŉĔļŅȮĝńŘĬȮš 
ľĬńĚĽŊŀĳŅļŅŀńĚĔķļȮĝńŘĬȮŢ ľĴĺħȮşşş-Ũşş 
ĺŅĶĽŅĶȮŐĸŃĽŇŗĚıŇĴıƢĨƞŀŏĬŊŗŀĚȮ&ĸƞĺĚŏĺĸŅ' 
ĴŋĴěňĬĻŉĔļŅ 
ľĬńĚĽŊŀĳŅļŅœĪĵĝńŘĬȮŢ ľĴĺħȮŦşş-Ũşş 
ĬĺĬŇĵŅĵ-ŏĶŊŗŀĚĽńŘĬȮĝńŘĬȮŠ 
ĺŇĪĵŅĬŇıĬīƢȮĝńŘĬȮŢ 
ľƟŀĚœĪŏĸĵȮĝńŘĬȮŠ 
DVD-ROM CD-ROM ĝńŘĬȮŠ 
ľƟŀĚľĬńĚĽŊŀŀƟŅĚŀŇĚȮĝńŘĬȮŢ 
ĻŌĬĵƢĔŅĶĻŉĔļŅłĕŀĬŐĔƞĬ&ĳŅļŅœĪĵ' 
ĽŇŗĚıŇĴıƢĶńģĭŅĸȮĝńŘĬȮŢ 
ľĬńĚĽŊŀŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮĝńŘĬȮŢ 
ĺŇĪĵŅĬŇıĬīƢȮĳŅļŅŀńĚĔķļȮĝńŘĬȮŠ 
ĽŊŗŀőĽĨĪńĻĬĺńĽħŋĝńŘĬȮţ 
ĴŋĴĨĸŅħľĸńĔĪĶńıĵƢȮĝńŘĬȮŠ  
ľĬńĚĽŊŀĳŅļŅœĪĵĝńŘĬȮš ľĴĺħȮşşş-ťşş 

šŧ,ťşŧ  ŏĸƞĴ 
ţ,ŢšŠ  ŏĸƞĴ 
ŢŧŨ   ŏĸƞĴ 
šŦŨ ŏĸƞĴ 
Ţ,ŨŨŠ  ŏĸƞĴ 
ŦŨť  ŏĸƞĴ 
šŤŢ  ŏĸƞĴ 
Šš,ŢťšȮŏĸƞĴ 
š,ŦŨŢȮȮŏĸƞĴ 
ť,šŠţ  ŏĸƞĴ 
šŧŤ  ŏĸƞĴ 
Š,ŧŦţ  ĶŅĵĔŅĶ 
š,ŤŤš  ŏĸƞĴ 
ŠŢ,ťŤŦ  ŏĸƞĴ 
Ţţš  ŏĸƞĴ 
ŨŨš  ŏĸƞĴ 
ŧţş  ŏĸƞĴ 
Š,ŢšŤȮŏĸƞĴ 
ťť  ŏĸƞĴ 
ťş,ťŧŢȮȮŏĸƞĴ 

ŒĝƟĪĶńıĵŅĔĶĶƞĺĴĔńĬ
ŒĬėĦŃ 
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ŤŨ 
 

šŠ 
šš 
šŢ 
šţ 

ĺŅĶĽŅĶȮŐĸŃĽŇŗĚıŇĴıƢĨƞŀŏĬŊŗŀĚ 
ĺŇĪĵŅĬŇıĬīƢȮĭńĦĤŇĨĻŉĔļŅȮĝńŘĬȮŠ 
ĶŅĝĔŇěěŅĬŋŏĭĔļŅȮĝńŘĬȮŢ 
ĴŋĴŏħŖĔȮ&ľĬńĚĽŊŀŏĵŅĺĝĬ' 

ŠŦšȮȮŏĸƞĴ 
š,šţŦ  ŏĸƞĴ 
ţşŢ  ŏĸƞĴ 
ţťť  ŏĸƞĴ 

 
ť,šȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
ĭĶŇľŅĶěńħĔŅĶőħĵĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔĺŇĪĵĭĶŇĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶěńħľŅ

ŏŀĔĽŅĶȮľĬńĚĽŊŀȮĨŜŅĶŅȮľĶŊŀģŅĬĕƟŀĴŌĸĨƞŅĚŕȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅœħƟ
ĻŉĔļŅėƟĬėĺƟŅ 

ĽŜŅľĶńĭľƟŀĚĽĴŋħėĦŃėĶŋĻŅĽĨĶƢĞŉŗĚŏĮƦĬľƟŀĚĽĴŋħĵƞŀĵĔŖĨƟŀĚěńħľŅľĬńĚĽŊŀȮĨŜŅĶŅŐĸŃĽŊŗŀĔŅĶĽŀĬ
ĨƞŅĚŕȮŏıŊŗŀŒľƟĭĶŇĔŅĶŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅħƟĺĵ 

ĬŀĔěŅĔĬňŘĵńĚŒľƟėĦŃėĶŋĻŅĽĨĶƢĮĶŃĽŅĬĚŅĬĔńĭėĦŃŀŊŗĬŕȮĞŉŗĚĪŋĔėĦŃĴňľƟŀĚĽĴŋħĭĶŇĔŅĶŀŅěŅĶĵƢ
ŐĸŃĬńĔĻŉĔļŅĨĬŏŀĚŀĵŌƞŐĸƟĺȮŒľƟŀĬŋŏėĶŅŃľƢĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢĕŀĚėĦŃėĶŋĻŅĽĨĶƢœħƟŏĕƟŅĻŉĔļŅľŅėĺŅĴĶŌƟœħƟ
ěŅĔľƟŀĚĽĴŋħėĦŃĨƞŅĚŕȮœħƟħƟĺĵ 

ť,ŢȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶȮ 
ĔŅĶĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚĕŀĚĪĶńıĵŅĔĶȮœħƟěŅĔĔŅĶĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪňŗ

ĴňĨƞŀĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĭĶŇĔŅĶĪňŗėĦŃěńħŒľƟȮĬŀĔěŅĔĬńŘĬĵńĚĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬĪňŗĴň
ĨƞŀĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬĺńĽħŋȮŀŋĮĔĶĦƢȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĭĶŇĔŅĶĨƞŅĚŕȮĪňŗėĦŃěńħŒľƟ 
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ťş 
 

Ŧ,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicator' 
 ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮŠ ĮƖĪňŗȮš ĮƖĪňŗȮŢ ĮƖĪňŗȮţ ĮƖĪňŗȮŤ 
&Š' ėĦŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮŧşȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴ

ŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 
V V V V V 

&š' ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,šȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅȮȮȮȮ
ėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢ &ľĸńĔĽŌĨĶȮţȮĮƖ'Ȯı,Ļ,ȮšŤťš 

V V V V V 

&Ţ' ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ
&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,ŢȮŐĸŃȮĴėŀ,ţȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃ
ĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĺŇĝŅ 

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,
ŦȮĮƖĪňŗŐĸƟĺ 

 V V V V 

&ŧ' ėĦŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻȮŀĭĶĴľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬ
ĻŅĽĨĶƢĺŇĝŅėĶŌŐĸŃĺŇĪĵŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

V V V V V 

&Ũ' ėĦŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮ
ŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

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 

įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌŒĬŏĔĦĤħňĨŀŏĬŊŗŀĚ š ĮƖĔŅĶĻŉĔļŅȮŏıŊŗŀĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĔŅĶ
ĨŅĴȮTQF ĨŀœĮȮ 
 
 
 
 



ťŠ 
 

ľĴĺħĪňŗȮŧȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

Š, ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
Š.Š ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĔĶŃĭĺĬĔŅĶĪňŗěŃŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĵŋĪīĻŅĽĨĶƢĪňŗĺŅĚŐįĬœĺƟŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬ ıŇěŅĶĦŅěŅĔĨńĺįŌƟŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬěŃĨƟŀĚĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒĬĪŋĔŕ ľńĺĕƟŀĺƞŅĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞ őħĵ
ŀŅěĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵ ĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔĬńĔĻŉĔļŅ ĔŅĶ
ĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬ ĞŉŗĚŏĴŊŗŀĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĪňŗĔĸƞŅĺĕƟŅĚĨƟĬŐĸƟĺĔŖėĺĶěŃĽŅĴŅĶĩĮĶŃŏĴŇĬ
ŏĭŊŘŀĚĨƟĬœħƟĺƞŅįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞľŅĔĺŇīňĔŅĶĪňŗŒĝƟœĴƞĽŅĴŅĶĩĪŜŅŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěœħƟ ĔŖěŃĨƟŀĚĴňĔŅĶ
ĮĶńĭŏĮĸňŗĵĬĺŇīňĽŀĬ ĔŅĶĪħĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ ěŃĽŅĴŅĶĩĝňŘœħƟĺƞŅįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒě
ľĶŊŀœĴƞŒĬŏĬŊŘŀľŅĪňŗœħƟĽŀĬœĮ ľŅĔıĭĺƞŅĴňĮƤĠľŅĔŖěŃĨƟŀĚĴňĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
őŀĔŅĽĨƞŀœĮ 

Š.š ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬ ĪńŘĚħƟŅĬĪńĔļŃĔĸĵŋĪīƢĔŅĶĽŀĬĔŅĶ

ĨĶĚĨƞŀŏĺĸŅ ĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵ ĺńĨĩŋĮĶŃĽĚėƢĶŅĵĺŇĝŅ ĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅŐĸŃĔŅĶŒĝƟĽŊŗŀĔŅĶ
ĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅ 
 

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 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ Ţ ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔŀĵƞŅĚĬƟŀĵ 
ŠȮėĬȮĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵȮĪńŘĚĬňŘĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟ
ĪńĬĽĴńĵŐĸŃŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬňħƟŅĬĴŅĨĶģŅĬŐĸŃėŋĦĳŅıĔŅĶĻŉĔļŅĨĸŀħěĬĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀĮĶńĭĮĶŋĚ
ŐĸŃıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔ Ť ĮƖ 
 

ţ,Ȯ ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĽńĴĴĬŅŐĸŃĔŅĶĮĶŃĝŋĴȮįŌƟĭĶŇľŅĶȮŀŅěŅĶĵƢȮĬńĔĻŉĔļŅŐĸŃįŌƟŒĝƟĭńĦĤŇĨ ěŃĪŜŅ

ŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅ ĔĶĦňĪňŗıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅ
ĽŅĴŅĶĩĪňŗěŃħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬŕ œħƟĪńĬĪň ĞŉŗĚěŃŏĮƦĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵŒĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵĬńŘĬėĺĶ
ĪŜŅœħƟĨĸŀħŏĺĸŅĪňŗıĭĮƤĠľŅȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚĜĭńĭĬńŘĬěŃĔĶŃĪŜŅĪŋĔ Ť ĮƖ ĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴň
ėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

 
 



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 
  ȮıŌħĭŀĔĶŅĵĸŃŏŀňĵħŐĸŃĽĶŋĮĮĶŃŏħŖĬĽŜŅėńĠȮĲƤĚĭĪĽĬĪĬŅŐĸŃĕƟŀėĺŅĴĽńŘĬŕȮŐĸƟĺěńĭŒěėĺŅĴȮ
ŒĝƟĮĶŃőĵėŐĸŃĽŜŅĬĺĬŏĔňŗĵĺĔńĭĽŇŗĚĶŀĭĨńĺȮ&ŏĝƞĬȮĕƟŀĴŌĸıŊŘĬģŅĬŐĸŃĕƟŀĴŌĸĕŀĚėĶŀĭėĶńĺȮĔŅĶĞŊŘŀĕŀĚȮĳŌĴŇĻŅĽĨĶƢ
ĪƟŀĚĩŇŗĬȮĔŅĶěƟŅĚĚŅĬ'ȮĽŊŗŀĽŅĶŏĶŊŗŀĚĪňŗĚƞŅĵŐĸŃŏĮƦĬĔŇěĺńĨĶĪňŗĨƟŀĚĴňĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸőħĵĨĶĚŐĸŃœĴƞĵŋƞĚĵŅĔ
ŏĔňŗĵĺĔńĭĽŇŗĚĪňŗėŋƟĬŏėĵľĶŊŀĪŜŅŏĮƦĬĮĶŃěŜŅȮŒĝƟĳŅļŅŐĸŃőėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬĔŅĶıŌħőĨƟĨŀĭŒĬĽĩŅĬĔŅĶĦƢĪňŗ
ŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮőħĵŒĝƟĳŅļŅȮĬŘŜŅŏĽňĵĚȮĔŇĶŇĵŅĪƞŅĪŅĚĪňŗŏľĴŅŃĽĴĨŅĴĴŅĶĵŅĪĪŅĚĽńĚėĴŐĸŃĶŌƟĩŉĚĺńĥĬīĶĶĴ
ĕŀĚŏěƟŅĕŀĚĳŅļŅȮőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶĪŅĚĳŅļŅȮėŊŀȮıŌħȮĲƤĚȮŀƞŅĬȮŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ
ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 

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

ȮŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟŏľĴŅŃĽĴĨŅĴĽĩŅĬĔŅĶĦƢȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬľĸńĔěŅĔ
ŏĶŊŗŀĚĪňŗĲƤĚȮħŌŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮıŌħĽŊŗŀĽŅĶŏĝŇĚĭĺĔŒĬőŀĔŅĽĨƞŅĚŕȮĶŃħńĭĕŀĚĳŅļŅȮĔŅĶŒĝƟĬŘŜŅŏĽňĵĚŒĬĔŅĶıŌħ
ĽŊŗŀĽŅĶȮŀƞŅĬŀŀĔŏĽňĵĚĨŅĴŀńĔĕĶĺŇīňȮŀƞŅĬěńĭŒěėĺŅĴěŅĔĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚŕȮŏĕňĵĬįĸĚŅĬĮĶŃŏĳĪĨƞŅĚŕȮĨŅĴ
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 
 
 
 



ťŤ 
 

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

  ŏĕƟŅŒěĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĲƤĚŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĻŉĔļŅȮĔŅĶĽĬĪĬŅȮėŜŅĭĶĶĵŅĵȮ
ĭńĬĪŉĔĕƟŀŏĪŖěěĶŇĚőħĵŒĝƟĳŅļŅĨŅĴĴŅĨĶģŅĬȮĽĬĪĬŅěŅĔľńĺĕƟŀĪňŗėŋƟĬŏėĵŐĸŃĽĬŒěȮŒľƟėŜŅŐĬŃĬŜŅȮŒľƟŏľĨŋįĸŐĸŃ
ĔĸƞŅĺĶƟŀĚĪŋĔĕƢœħƟȮĽĬĪĬŅŒĬŏľĨŋĔŅĶĦƢŏĜıŅŃľĬƟŅȮŐĽħĚėĺŅĴĶŌƟĽŉĔȮŏĸƞŅĮĶŃĽĭĔŅĶĦƢĕŀĚĨĬŏŀĚȮőĨƟŐĵƟĚŐĸŃŒľƟ
ŏľĨŋįĸȮĬŜŅŏĽĬŀįĸĚŅĬőħĵŏĝŊŗŀĴőĵĚľńĺĕƟŀĪňŗėŋƟĬŏėĵŐĸŃĽĶŋĮĕƟŀĴŌĸœħƟȮŀƞŅĬŏıŊŗŀľŅŒěėĺŅĴĽŜŅėńĠŐĸŃěńĭĮĶŃŏħŖĬ
ŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŃĭŋĕƟŀĴŌĸěŅĔĽŇŗĚĪňŗŀƞŅĬȮŏĕňĵĬĶŅĵĚŅĬŒĬľńĺĕƟŀĪňŗėŋƟĬŏėĵȮĮĶŃĽĭĔŅĶĦƢȮŏľĨŋĔŅĶĦƢȮėĺŅĴėŇħȮ
ėĺŅĴİƤĬŐĸŃŏĕňĵĬěħľĴŅĵĪňŗŏĮƦĬĶŌĮŐĭĭĴŅĨĶģŅĬŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚĪňŗĽĬŒěȮŏıŊŗŀıńĥĬŅĪńĔļŃĲƤĚȮıŌħȮŀƞŅĬȮ
ŏĕňĵĬĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶ 

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 
 
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 
 
 
 
 
 
 
 
 
 



ťť 
 

  &š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ    ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
şşşŤŠşŦ-ťš ȮĽŋĬĪĶňĵŃ        Ţ(š-š-Ť) 
   Aesthetics 

ĕńĭĶƟŀĚŏıĸĚĨŅĴěńĚľĺŃȮĪŜŅĬŀĚȮŐĸŃŏĬŊŘŀľŅĕŀĚŏıĸĚœĪĵĽŅĔĸŐĨƞĸŃĮĶŃŏĳĪŐĸŃŏıĸĚĶŜŅĺĚ
ĴŅĨĶģŅĬȮŏĸƞĬŏėĶŊŗŀĚħĬĨĶňĮĶŃĔŀĭěńĚľĺŃȮŀŀĔŐĭĭĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮěńħĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮĮĢŇĭńĨŇĔŅĶ
ĶŜŅĺĚŒĬŏıĸĚĴŅĨĶģŅĬȮŀŀĔŐĭĭĔŅĶŐĽħĚȮěńħĔŅĶŐĽħĚȮĺŇŏėĶŅŃľƢľĸńĔĪŅĚĽŋĬĪĶňĵĻŅĽĨĶƢŒĬĚŅĬĪńĻĬĻŇĸĮƝȮ
ľĸńĔĔŅĶĪŅĚĪńĻĬīŅĨŋȮľĸńĔĔŅĶěńħŀĚėƢĮĶŃĔŀĭĻŇĸĮƝȮľĸńĔĔŅĶŀŀĔŐĭĭĮƚŅĵĬŇŏĪĻȮŀŀĔŐĭĭĜŅĔȮŏĺĪňȮĽŊŗŀĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃŐĲƚĴįĸĚŅĬȮěńħĪŜŅįĸĚŅĬĪŅĚĻŇĸĮŃȮĬŜŅŏĽĬŀįĸĚŅĬŐĸŃĺŇıŅĔļƢįĸĚŅĬĻŇĸĮŃ 

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

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶĮĢŇĭńĨŇȮěńħĪŜŅőėĶĚĔŅĶȮŐĸŃĮĢŇĭńĨŇĨĬĪňŗŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶı
ĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĭŋėėĸȮėĺŅĴŏĽĴŀĳŅėŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴȮŏėŅĶıĽŇĪīŇȮ
ŏĽĶňĳŅıȮŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴœĪĵŐĸŃĮĶŃĝŅėĴőĸĔŀĵƞŅĚĽńĬĨŇĨŅĴľĸńĔĕńĬĨŇīĶĶĴȮĔŅĶĽĶƟŅĚŐĸŃĮĢŇĭńĨŇ
ĨŅĴȮĔġȮĔĨŇĔŅĕŀĚĽńĚėĴŐĸŃĔġľĴŅĵŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶŌĮŐĭĭĔŅĶĮĔėĶŀĚȮŀŋħĴĔŅĶĦƢŐĸŃĺŇĩňĝňĺŇĨ
ĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕȮľĬƟŅĪňŗĕŀĚĨĬŏŀĚŒĬģŅĬŃĕŀĚıĸŏĴŊŀĚœĪĵŒĬĶŃĭŀĭ
ĮĶŃĝŅīŇĮœĨĵȮĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚŐĸŃŏėŅĶıĽŇĪīŇįŌƟŀŊŗĬŀĵƞŅĚĴňŏľĨŋįĸȮĴňěŇĨĽŜŅĬŉĔȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗ
ĕŀĚĨĬŏŀĚȮĴňěŇĨŀŅĽŅŐĸŃěŇĨŐĸŃěŇĨĽŅīŅĶĦŃ 

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 
_qȮFc_bȮmdȮQr_rc*Ȯf_tcȮqrpmleȮagrgxclqfgnȮ_lbȮpcqncarȮmrfcpȮncmnjcŲqȮpgefr*Ȯf_tcȮ_ȮtmjslrccpȮ
spirit and public mind 
 
 
 
 
 
 



ťŦ 
 

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

ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪĶĚĚŅĬȮľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮŐĸŃŐĬĺėŇħĔŅĶıńĥĬŅŐĭĭ
ĵńŗĚĵŊĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮĻŉĔļŅŐĬĺėŇħŐĸŃľĸńĔĔŅĶĕŀĚőėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮĺŇŏėĶŅŃľƢ
ĵŋĪīĻŅĽĨĶƢĜĸŅħĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĨŅĴĻŅĽĨĶƢıĶŃĶŅĝŅĽŌƞĔŅĶıńĥĬŅŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴŐĸŃĶƞĺĴĴŊŀ
ĔńĬĪŜŅĚŅĬőħĵĭŌĶĦŅĔŅĶŐĭĭŀĚėƢĶĺĴĔńĭĪňĴĳŅėňŏėĶŊŀĕƞŅĵ 

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

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮĽĶŋĮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮėĺŅĴĽŜŅėńĠĕŀĚĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶȮ
ŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃ
ĪŅĚĔŅĵȮěŇĨȮĽńĚėĴŐĸŃĮƤĠĠŅȮĔŅĶŀŀĔŐĭĭĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıĶƟŀĴŒĬĽĶƟŅĚŏĽĶŇĴ
ŐĸŃħŌŐĸĽŋĕĳŅĺŃŒĬħƟŅĬĪňŗĽŜŅėńĠȮ 

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 őħĵĭŌĶĦŅĔŅĶĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅ
ĪńĔļŃĪňŗĽŜŅėńĠĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀĵƞŅĚĴňėŋĦĳŅıŒĬĻĨĺĶĶļĪňŗȮšŠ  

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 
  
 
  
 
 
 
 
 



ťŧ 
 

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

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĽħĚĺŇīňĔŅĶėŜŅĬĺĦĨŅĴĸŜŅħńĭĕńŘĬĔŅĶħŜŅŏĬŇĬĔŅĶĨńĺŏĸĕȮĽńħĽƞĺĬȮĶƟŀĵĸŃȮ
ĔŅĶŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŒľƟŏľĨŋįĸȮĔŅĶŒľƟŏĚŊŗŀĬœĕŏĝŇĚĳŅļŅȮŏĝŇĚĽńĠĸńĔļĦƢȮŐĸŃŐĭĭĶŌĮȮŒĬĔŅĶŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĺŇŏėĶŅŃľƢŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĸŊŀĔŒĝƟŐĬĺĪŅĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵĕƟŀĴŌĸĕƞŅĺĽŅĶŒĬőĸĔĮƤěěŋĭńĬȮŐĸŃĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚĕƟŀĴŌĸœħƟ 

 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

ėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬėĶŌȮįƞŅĬĔĶŃĭĺĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮ
ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏĨŇĴŏĨŖĴĽĴĶĶĩĬŃȮĽŃĪƟŀĬĔĸńĭȮ(AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC)ȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
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 
 
ŠşŠŠšşŠ-ťš  ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ  Ţ(š-š-Ť) 

 Ethics and Spirituality for Teachers           
ĮĶŃıķĨŇȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦėĺŅĴ

ŏĮƦĬėĶŌȮȮŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮħŜŅĶĚĨĬŒľƟŏĮƦĬĪňŗŏėŅĶıĻĶńĪīŅĕŀĚ
įŌƟŏĶňĵĬŐĸŃĽĴŅĝŇĔŒĬĝŋĴĝĬȮőħĵĔŅĶĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėƞŅĬŇĵĴĕŀĚėĶŌȮ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴĽŜŅľĶńĭėĶŌȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮĔġľĴŅĵĽŜŅľĶńĭėĶŌȮ
ĽĳŅıĔŅĶĦƢĔŅĶıńĥĬŅĺŇĝŅĝňıėĶŌȮőħĵŒĝƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĮĶŃĽĭĔŅĶĦƢȮĔĶĦňĻŉĔļŅȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟĔŅĶ
ĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

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       Ţ(š-š-Ť) 
 Curriculum Development                                  
ıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŐĸŃľĸńĔĽŌĨĶĶŅĵĺŇĝŅĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔĪňŗ

ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮĬŜŅľĸńĔĽŌĨĶœĮŒĝƟŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ıŊŘĬģŅĬŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĺŇĺńĥĬŅĔŅĶĕŀĚľĸńĔĽŌĨĶȮĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮıŊŘĬģŅĬĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶĪŅĚĮĶńĝĠŅĔŅĶĻŉĔļŅȮěŇĨĺŇĪĵŅȮĽńĚėĴȮĺńĥĬīĶĶĴȮŏĪėőĬőĸĵňŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚȮľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĕńŘĬ
ıŊŘĬģŅĬȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĮƤĠľŅŐĸŃŐĬĺőĬƟĴŒĬĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĮƦĬįŌƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 
 
ŠşšššşŠ-ťš  ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ       Ţ(š-š-Ť) 

  Instructional Science 
ĺŅĚŐįĬŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŅĴŅĶĩıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟ

ėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟȮŏŀŅŒěŒĽƞŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃĭŋėėĸȮěńħ
ĔŇěĔĶĶĴŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĨĶŃľĬńĔĩŉĚĽŋĕĳŅĺŃĕŀĚįŌƟŏĶňĵĬȮĭŌĶĦŅ
ĔŅĶėĺŅĴĶŌƟȮŏĬŊŘŀľŅĺŇĝŅȮľĸńĔĽŌĨĶȮĻŅĽĨĶƢĔŅĶĽŀĬȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŐĸŃĳŅļŅȮĔŅĶĭŌĶĦŅĔŅĶĽŊŗŀ
ŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŒĬĝŋĴĝĬĪƟŀĚĩŇŗĬȮĽŊŗŀŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĻŉĔļŅŏĶňĵĬĶĺĴȮĔŅĶĝňŘŐĬŃįŌƟŏĶňĵĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĝńŘĬŏĶňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĔŅĶĪħĸŀĚěńħĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅı 

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 
promotileȮqrsbclrqȮf_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 fil their potential   



ŦŠ 
 

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

Innovation and Information Technology for Educational Communication     
and Learning 
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔ

ŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ
ĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦŒĬ
ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĸŊŀĔŐĸŃĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ
ĔŅĶĻŉĔļŅŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃœĴƞĸŃŏĴŇħĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃŒĝƟĔŅĶ
ĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Apply digital technologies for learning management design in accordance with 
individual major to bctcjmnȮjc_plcpqŲȮglrcjjcars_jȮ_lbȮrmȮ`cȮgllmt_rmpqȮ`_qcbȮmlȮamlrcvrq*Ȯ
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 

 

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

ĕŀĚĽŅĶŃĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗĮĶŃŏĴŇĬȮĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶ
ěŜŅŏĮƦĬıŇŏĻļȮĽŃĪƟŀĬįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮőħĵŒĝƟ
ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶŒľƟĕƟŀĴŌĸĮƚŀĬĔĸńĭĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŐĬĺĪŅĚĔŅĶŒĝƟįĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
įŌƟŏĶňĵĬŒĬĮĶńĭĮĶŋĚıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚ
ŏľĴŅŃĽĴŐĸŃĽĶƟŅĚĽĶĶėƢŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮ
ŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

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 



Ŧš 
 

ŠşţŢšşš-ťš  ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ     Ţ(š-š-Ť)
   Research and Development in Innovation and Learning 

ĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚ
ĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔȮĭĶŇĭĪėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶıŇŏĻļȮőħĵ
ĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶĽĶƟŅĚŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮ
ŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴ
ŏĮĸňŗĵĬŐĮĸĚ 

Research, solve problems to develop learners, and create innovation to 
bctcjmnȮjc_plcpqŲȮjc_plgleȮglȮ_aampb_lacȮugrfȮglbgtgbsal 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, 
pcqc_pafȮrfcmpgcq*Ȯpcqc_pafcpqŲ ethics, research 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 
ŠşŤŠšşŠ-ťš  ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ       Ţ(š-š-Ť) 

  Psychology for Teacher       
ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮŐĸŃěŇĨĺŇĪĵŅĔŅĶŒľƟ

ėŜŅĮĶŉĔļŅȮĪńĔļŃĪŅĚĽĴŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴĝƞĺĚĺńĵȮŏħŖĔĪňŗĴň
ėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀ
ıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıŐĸŃĝƞĺĚĺńĵȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚěŜŅŏĮƦĬıŇŏĻļȮŐĬĺĪŅĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĔńĭįŌƟĮĔėĶŀĚ
ŏĔňŗĵĺĔńĭĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮĔŅĶĽŃĪƟŀĬėŇħȮŏıŊŗŀŒľƟĽŅĴŅĶĩŀŀĔŐĭĭħŌŐĸ
ĝƞĺĵŏľĸŊŀȮŐĸŃıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸĨŅĴĻńĔĵĳŅıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦȮėĺŅĴŏĮƦĬėĶŌȮ
ĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒľƟĕƟŀĴŌĸĵƟŀĬĔĸńĭŐĔƞįŌƟĮĔėĶŀĚŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚ
ėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮ
ĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 



ŦŢ 
 

ŠşťššşŠ-ťšȮȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ   Ţ(š-š-Ť) 
 Education Administration and Quality Assurance in Education                                     
ĮĶńĝĠŅĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĭĶŇĭĪȮĬőĵĭŅĵȮĵŋĪīĻŅĽĨĶƢȮŏıŊŗŀěńħĪŜŅŐįĬĚŅĬŐĸŃőėĶĚĔŅĶ

ıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĚŅĬĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĻŉĔļŅȮħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĽĩŅĬĻŉĔļŅȮĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅȮŐĸŃŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒľƟįŌƟŏĶňĵĬȮĔŅĶěńħĔŅĶĻŉĔļŅ
ĕŀĚĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶĻŉĔļŅȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗ
ľĸŅĔľĸŅĵȮŏıŊŗŀıńĥĬŅĨĬŏŀĚŒľƟĴňĪńĻĬėĨŇĪňŗħňĩŌĔĨƟŀĚĨƞŀĭƟŅĬŏĴŊŀĚȮıŊŘĬģŅĬĝňĺŇĨĪňŗĴńŗĬėĚȮĴňĚŅĬĪŜŅȮĴňŀŅĝňıȮŏĮƦĬ
ıĸŏĴŊŀĚħňȮĶŀĭĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔȮĽńĚėĴĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

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 
 

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

ĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢ
ŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅĽŜŅľĶńĭėĶŌȮľĸńĔĔŅĶȮŏĪėĬŇėĺŇīňĔŅĶŒĝƟȮİƗĔĮĢŇĭńĨŇĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮ
ĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀıńĥĬŅĨĬŒľƟĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭȮİƗĔĔŅĶŒĝƟĳŅļŅŐĸŃĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚľĸŅĵľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞ
ĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

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  
 
 
 



Ŧţ 
 

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

  Practicum Teaching /   
ĽĶŋĮėŋĦĸńĔļĦŃĕŀĚĨĬŏŀĚŐĸŃėĶŌĪňŗŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĔŐĸŃĻĶńĪīŅŒĬĺŇĝŅĝňıėĶŌȮĶŃĭŋ

ěĶĶĵŅĭĶĶĦĨƞŀĨĬŏŀĚŐĸŃĨƞŀĺŇĝŅĝňıȮĶŀĭĶŌƟĭĪľĬƟŅĪňŗėĶŌįŌƟĽŀĬŐĸŃėĶŌĮĶŃěŜŅĝńŘĬŒĬĽĩŅĬĻŉĔļŅȮŏĕƟŅŒěĭĶŇĭĪ
ĝŋĴĝĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŒĝƟŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴň
ėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĶĺĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĶŌĮŐĭĭĕŀĚ
ĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮ&Case Study) őħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅȮŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıȮĽĶŋĮŐĬĺĪŅĚŐĸŃĸńĔļĦŃĔŇěĔĶĶĴĔŅĶıńĥĬŅĺŇĝŅĝňıĕŀĚėĶŌĪńŘĚŒĬŐĸŃ
ĬŀĔĽĩŅĬĻŉĔļŅȮįƞŅĬĔĶŃĭĺĬĔŅĶĽńĚŏĔĨŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮĩŀħĭĪŏĶňĵĬěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ
&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶ
ıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŦŤ 
 

Šşşšŧşš-ťš  ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš      ȮȮȮȮȮȮŠ(Ũş) 
  Practicum Teaching 0 
ĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮȮĮĢŇĭńĨŇĚŅĬ

įŌƟĝƞĺĵėĶŌĶƞĺĴĔńĭėĶŌıňŗŏĸňŘĵĚőħĵĔŅĶĺŅĚŐįĬŀŀĔŐĭĭŏĬŊŘŀľŅĽŅĶŃŐĸŃĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĽŊŗŀŐĸŃ
ŏĪėőĬőĸĵňȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨŅĴĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶ
ĭĶŇľŅĶĔŅĶĻŉĔļŅȮŀŀĔŐĭĭĬĺńĨĔĶĶĴȮĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭȮĭĶŇľŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴňėŋĦĳŅıŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬ
ĔŅĶŏĶňĵĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬȮŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĺŇŏėĶŅŃľƢ
ŐĸŃĬŜŅŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıĪňŗŏĪƞŅĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪńŘĚĪŅĚħƟŅĬ
ĻŅĽĨĶƢĺŇĝŅĝňıėĶŌŐĸŃĻŅĽĨĶƢĽŅĕŅĺŇĝŅŏŀĔȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃ
ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃ
ĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ŧť 
 

ŠşşŢŧşŢ-ťš  ĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢ            Š(Ũş) 
  Practicum Teaching 1   
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭĔŅĶěńħĭĶĶĵŅĔŅĻĝńŘĬŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗ
ĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗ
ĪńĬĽĴńĵȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵ
ĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬ
ěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢ
ĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬ
ĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅ
ĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŦŦ 
 

Šşşţŧşţ-ťš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ      ȮȮȮȮť(Ťţş) 
  Internship /    
ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃ
ĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅ
ŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬ
įĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ŧŧ 
 

ŠşşţŧşŤ-ťš  ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮš      ȮȮȮȮť(Ťţş) 
  Internship 0    
ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴ

ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃ
ĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅ
ŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬ
įĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŦŨ 
 

š,Š ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ    ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠŠšŠŢşş-ťš  ĲƕĽŇĔĽƢıŊŘĬģŅĬ        Ţ&š-š-Ť' 

  Fundamental Physics 
ȮȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮĽŅĴŅĶĩŀīŇĭŅĵȮĺŇŏėĶŅŃľƢŐĸŃĽŅĴŅĶĩěńħĪŜŅįĸĚŅĬĪňŗĭŌĶĦŅĔŅĶ

ĔńĭŏĬŊŘŀľŅŏĶŊŗŀĚŏĺĔŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗŒĬĸńĔļĦŃĨƞŅĚŕȮĔġĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬŐĸŃıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮ
ĽĴħŋĸĔĸȮĕŀĚœľĸȮėĺŅĴĶƟŀĬȮėĸŊŗĬĔĸȮŏĽňĵĚȮŐĽĚŐĸŃĪńĻĬŀŋĮĔĶĦƢȮœĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮ
ĲƕĽŇĔĽƢŀŃĨŀĴŐĸŃĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶĽŊĭėƟĬŐĸŃĮĢŇĭńĨŇĔŅĶĨŅĴėĺŅĴŏľĴŅŃĽĴŏıŊŗŀĬŜŅœĮŒĝƟŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟ 

ȮȮȮKnowledgeable and understanding, can explain analyze and create project 
which can be integrated into details of vector, type mdȮkmrgml*ȮLcurmlŲqȮj_u*ȮumpiȮ_lbȮ
energy, momentum, equilibrium, fluids, heat, mechanical waves, sound, light and visual aids, 
electromagnetic waves, atomic physics, nuclear physics by using inquiry process and 
appropriate laboratory for used to learning management 
 
ŠŠŢŠŠşş-ťš  ľĸńĔŏėĴň        Ţ(š-š-Ť' 

 Principle of Chemistry 
ŀīŇĭŅĵőėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃĨŅĶŅĚīŅĨŋȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮŐĔƠĽȮĕŀĚŐĕŖĚȮ

ĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĽĴħŋĸœŀŀŀĬȮŏėĴňœĲĲƚŅȮŏėĴňŀŇĬĪĶňĵƢŏĭŊŘŀĚĨƟĬŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

Describe the atomic structure and periodic table, stoichiometry, chemical 
bonding, gases, solids, liquids, solutions, thermodynamics, chemical equilibrium, Ion 
equilibrium, electrochemistry; basic of organic chemistry and experiment relevant to theory 
 
ŠŠŢššşş-ťš  ŏėĴňŀĬŇĬĪĶňĵƢ        Ţ(š-š-Ť' 

 Inorganic Chemistry 
ŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮĽĴĴŅĨĶŐĸŃĪķļġňĔĸŋƞĴȮĽĴĭńĨŇĕŀĚīŅĨŋŏĶıĶŇŏĞĬŏĪĪňĲŐĸŃīŅĨŋȮ

ĪĶŅĬĞŇĝńĬȮĽĩŅĬŃıĸńĚĚŅĬŏĝŇĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮĽńĠĸńĔļĦƢŏĪŀĴȮĕŀĚŐĕŖĚȮŀĬŇĬĪĶňĵƢȮőėĶĚĽĶƟŅĚįĸŉĔȮȮȮȮȮȮȮ
ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Describe and experiments associated with symmetry and group theory; 
properties of representative and transition elements; atomic and molecular energy states; 
term symbols; inorganic solid; crystal structure; coordination chemistry and application in 
daily life 
 
 
 
 
 
 



ŧş 
 

ŠŠŢšŢşş-ťš  ŏėĴňŀŇĬĪĶňĵƢ        Ţ(š-š-Ť' 
 Organic Chemistry 
ȮȮŀīŇĭŅĵĝĬŇħŐĸŃĔĸœĔĕŀĚĮġŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢȮĽŏĨĶŇőŀŏėĴňȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮőėĶĚĽĶƟŅĚȮ

ĮĶŃőĵĝĬƢŐĸŃőĪļȮĔŅĶŏĨĶňĵĴŐĸŃĮĢŇĔŇĶŇĵŅĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮŐŀĸėŇĸŏŁœĸħƢȮ
ŐŀĸĔŀŁŀĸƢȮŀňŏīŀĶƢȮŐŀĸħňœŁħƢŐĸŃėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮŏŀĴňĬŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶŏėĴňŒĬ
ŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚ 
  ȮȮExplained the types and mechanisms of organic reactions, stereochemistry, 
physical properties, structures, benefits and penalties; the preparation and related reactions 
of hydrocarbons, alkyl halides, alcohols, ethers aldehyde and ketones; carboxylic acids and 
derivatives, amines and have laboratory skills in related cont 
 

ŠŠŢšţşş-ťš  ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ        Ţ(š-š-Ť) 
 Physical Chemistry 
ŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶŏĶŊŗŀĚȮĪķļġňėĺŀĬĨńĴȮŐĔƠĽŐĸŃĪķļġňěĸĬƢĕŀĚŐĔƠĽȮĔġĕŀĚȮȮȮȮȮȮȮȮŀŋĦ

ľıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĽĴħŋĸĶŃľĺƞŅĚŏĲĽȮĔġĕŀĚŏĲĽŐĸŃĽŅĶĸŃĸŅĵȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅĽŅĶŏĝŇĚĞƟŀĬ 
Explain and practice in quantum theory, gases and kinetic theory of gases, 

law of thermodynamic, chemical equilibrium, phase equilibrium, phase rule solutions, kinetic 
of complex reactions 
 

ŠŠŢšŤşş-ťš  ĝňĺŏėĴň         Ţ(š-š-Ť) 
 Biochemistry 
ŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭŀĚėƢĮĶŃĔŀĭȮĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃĽĴĭńĨŇĕŀĚŏĞĸĸƢȮ

ėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮőĮĶĨňĬȮŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮŁŀĶƢőĴĬȮĺŇĨŅĴŇĬŐĸŃŏĔĸŊŀŐĶƞȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŇŗĚĴňĝňĺŇĨȮ
ŏĪėĬŇėĔŅĶĪŜŅĽŅĶĝňĺőĴŏĸĔŋĸŒľƟĭĶŇĽŋĪīŇś 

Interpreting and operation of component; reaction; and cell properties; 
carbohydrate; lipid; protein; enzyme; nucleic acid; hormone; vitamin and mineral; 
metabolism of life; technique in purification of biomolecules     
 

ŠŠŢšťşş-ťš  ŏėĴňĺŇŏėĶŅŃľƢ        Ţ(š-š-Ť' 
 Analytical Chemistry 
ŀīŇĭŅĵȮľĸńĔĔŅĶŏėĴňĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇȮĔŅĶ

ėŜŅĬĺĦĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦőħĵĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň
ħƟĺĵŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĴňĵƞŀĽƞĺĬŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶŏėĴňĽňŏĕňĵĺŒĬ
ĔŅĶĺŇŏėĶŅŃľƢ 

Describe; principle of qualitative and quantitative analytical chemistry; 
statistical data analysis; calculation in analytical chemistry; gravimetric analysis, volumetric 
analysis; instrument methods of chemical analysis and technology in analytical chemistry; 
small scale chemistry and apply principle green chemistry in analytical chemistry 

 
 
 



ŧŠ 
 

ŠŠŢšŨşş-ťš  ĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴň      Ţ(š-š-Ť) 
 STEM Education for Chemistry Teacher 
ŀīŇĭŅĵȮĮĢŇĭńĨŇȮĭŌĶĦŅĔŅĶȮŏĝŊŗŀĴőĵĚŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĨŅĴŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅŒĬ

ŏĬŊŘŀľŅȮľĸńĔȮĔġȮŐĸŃĪķļġňȮĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮ&ĲƕĽŇĔĽƢȮŏėĴňȮĝňĺĺŇĪĵŅȮŐĸŃőĸĔȮŀĺĔŅĻȮħŅĶŅĻŅĽĨĶƢ'ȮĔŅĶ
ŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅĶŃľĺƞŅĚȮţȮĽŅĶŃĺŇĝŅȮĔŅĶĮĢŇĭńĨŇĔŅĶŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢȮŒľƟŏľĨŋįĸȮĔŅĶĮĶŃĵŋĔĨƢ
ŐĬĺėŇħĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮŏıŊŗŀŀīŇĭŅĵȮĪŜŅĬŅĵĮĶŅĔĢĔŅĶĦƢĨƞŅĚŕȮĳŅĵŒĨƟĭĶŇĭĪĪňŗŐĨĔĨƞŅĚĔńĬȮ
ĔŅĶŒĝƟĚŅĬȮĔŅĶěńħĔŅĶȮĔŅĶŏĕƟŅĩŉĚŏĪėőĬőĸĵňȮĔŅĶŀŀĔŐĭĭĽŇŗĚĮĶŃħŇļģƢȮĔŅĶĽĶƟŅĚŏĪėőĬőĸĵňőħĵĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĪňŗĴňŀĵŌƞŀĵƞŅĚėŋƟĴėƞŅ 

Explain, practice, integrate, link and design activities by the way of STEM 
education, in the main content, rules and theories of science (Physics, Chemistry, Biology, 
World and Space); linking content between 2 subject areas; scientific practice, analysis, 
reasoning; the application of scientific and mathematical concepts; to explain and predict 
various phenomena under different contexts;  working, management, access to technology, 
artifact design; the creation of technology by applying the knowledge of science, 
mathematics and technology that is worthwhile 
 

ŠŠŢŢŨşš-ťš  ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴň       Ţ(š-š-Ť) 
Chemistry Learning Management 
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮŒĬŏĬŊŘŀľŅĽŅĶŃĽŜŅėńĠĺŇĝŅ

ŏėĴňŒĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶȮĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĽŌĨĶ
ŐĔĬĔĸŅĚĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮŀĚėƢĮĶŃĔŀĭĕŀĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĶŅĵĸŃŏŀňĵħŐĨƞĸŃľńĺĕƟŀĕŀĚ
ŀĚėƢĮĶŃĔŀĭŒĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĮĢŇĭńĨŇĔŅĶŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏĬƟĬŏĬŊŘŀľŅĺŇĝŅŏėĴňȮİƗĔĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟŐĭĭěŋĸĳŅėȮĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬ 

Apply knowledge Design skills and learning activities in the essence of 
chemistry at the secondary school level; course analysis; science learning strand according to 
the core curriculum of basic education; elements of the learning management plan; details 
of each topic of the elements in the learning management plan; practice writing plans for 
learning management, focusing on chemistry content; practice in micro-learning 
management; class management 

 

ŠŠŢŢŨŠŠ-ťš  ĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň      Ţ(š-š-Ť) 
 English for Chemistry Teacher 
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĻńıĪƢŏĪėĬŇėĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢȮėŜŅĻńıĪƢĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚĔŅĶĻŉĔļŅȮ

ĔŅĶŀƞŅĬŐĸŃĔŅĶŐĮĸĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĔńĭŏėĴňŐĸŃĔŅĶĻŉĔļŅȮĔŅĶİƗĔĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶŏĝŇĚ
ĺŇĝŅĔŅĶĪŅĚŏėĴňŐĸŃĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅŀńĚĔķļȮŐĸŃİƗĔĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭěŋĸĳŅėŏĮƦĬĳŅļŅŀńĚĔķļŒĬĭŅĚ
ŏĬŊŘŀľŅ 

Can apply technical terms in chemistry and science; educational related 
vocabulary; reading and translating academic articles on chemistry and education; practicing 
academic communication skills in chemistry and education in English languages; practicing 
micro-learning management in English in certain content 



ŧš 
 

ŠŠŢŢŨŠš-ťš  ĽńĴĴĬŅĪŅĚŏėĴň        Š(ş-š-Š) 
 Seminar in Chemistry 
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅȮĽŊŗŀȮŐĸŃŏĪėőĬőĸĵňȮŒĬĔŅĶėƟĬėĺƟŅ

ĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶŀƞŅĬȮĔŅĶėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĭĪėĺŅĴĺŇĝŅĔŅĶľĶŊŀĭĪėĺŅĴĺŇěńĵŒľĴƞŕȮĔŅĶĬŜŅŏĽĬŀŐĸŃ
ĔŅĶŀĳŇĮĶŅĵĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŐĸŃĚŅĬĺŇěńĵ 

Integration of the scope; having language skills, media and technology in 
searching, collecting information, data; the reading, thinking and analyzing data in academic 
articles or new research articles; the presentations and discussions, academic articles and 
research 
 
ŠŠŢŢŨšŠ-ťš  ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň       Ţ(š-š-Ť) 

 Research Methodology in Chemistry 
ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŊĭėƟĬȮĺŇŏėĶŅŃľƢįĸĚŅĬĺŇěńĵħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňȮĬŜŅŏĽĬŀįĸĔŅĶĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵĪňŗœħƟĻŉĔļŅėƟĬėĺƟŅȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚĚŅĬĺŇěńĵ ĺŅĚŐįĬĔŅĶĪŜŅ
őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮȮŐĸŃĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĻŉĔļŅĚŅĬĺŇěńĵŒĬĶŃħńĭĽŅĔĸ 

The principle and research methodology, search and analysis of research 
results on science and technology ,presentation on the results of research studies, writing a 
research proposal, planning on chemistry research projects and apply knowledge to study 
international research 
 
ŠŠŢŢŨšš-ťš  őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň       š&ş-ţ-š' 

 Research Project in Chemistry 
ĴňĪńĔļŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚŏėĴňȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚŏėĴňȮ

ěĶŇĵīĶĶĴŒĬĔŅĶĺŇěńĵȮĔĶŃĭĺĬĔŅĶĺŇěńĵȮĺŇīňĔŅĶĺŇěńĵȮĽĩŇĨŇŒĬĔŅĶĺŇěńĵȮŏıŊŗŀĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵ
ĪŅĚŏėĴňȮĶŅĵĚŅĬĔŅĶĺŇěńĵȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵ 

The process skills and application of basic knowledge for the chemical 
research, ethics in research, research process for planning and performing of chemical 
research projects, research report and presentation of research results 
 
ŠŠţŠşşŠ-ťš  ĝňĺĺŇĪĵŅıŊŘĬģŅĬ       Ţ&š-š-Ť' 

Fundamental Biology 
ŏĶňĵĬĶŌƟľĸńĔĔŅĶȮĪķļġňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŏėĴňŒĬĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀȮĔŅĶŏěĶŇĠŏĨŇĭőĨ

ĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶĽŊĭıńĬīŋƢȮĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĨƞŅĚŕȮĔŅĶěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶȮıńĬīŋĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅ
ŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭĪķļġňěĬĴňĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

Learning in principles; Theory of chemical components in living organisms; 
cells; tissues; growth and development of living organisms; reproductions; functional systems; 
evolution; genetics; ecology; include with practice on laboratory techniques using scientific 
skills 

 



ŧŢ 
 

ŠŠŤŠŢşŠ-ťš  ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ       Ţ&š-š-Ť' 
 Fundamental Mathematics 
ŀīŇĭŅĵıňĝėĦŇĨŐĸŃŏĶĕŅėĦŇĨŏĭŊŘŀĚĨƟĬȮĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃĽĴĔŅĶĔŜŅĸńĚĽŀĚȮıŊŘĬĪňŗįŇĺ

ŐĸŃĮĶŇĴŅĨĶȮŀĽĴĔŅĶȮŏĞĨŐĸŃĶŃĭĭěŜŅĬĺĬěĶŇĚȮĨĶĶĔĻŅĽĨĶƢȮėĺŅĴĽńĴıńĬīƢŐĸŃĲƤĚĔƢĝńĬȮŏĶĕŅėĦŇĨĺŇŏėĶŅŃľƢ
ŐĸŃĳŅėĨńħĔĶĺĵȮĲƤĚĔƢĝńĬŏŀĔĞƢőıŏĬĬŏĝňĵĸŐĸŃĲƤĚĔƢĝńĬĸŀĔŅĶŇĪŉĴȮĨĶňőĔĦĴŇĨŇȮŏĺĔŏĨŀĶƢŐĸŃŏĴĨĶŇĔȮěŜŅĬĺĬ
ŏĝŇĚĞƟŀĬȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬ 

Algebra and introduction to geometry  equation systems and quadratic 
equations surface area and volume inequality set and real number systems logic relation and 
function analytic geometry and conic sections exponential and logarithmic functions 
trigonometry vector and matrix complex number sequence and series probability and 
introduction to statistics linear programming 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŧţ 
 

š,š ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĶŅĵĺŇĝŅ    ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ŠŠŢşŠşş-ťšȮȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ      Ţ&Ţ-ş-ť' 

 Chemicals in Daily Life 
ŀīŇĭŅĵėŋĦėƞŅŐĸŃĳńĵŐİĚěŅĔŏėĴňŒĬŀŅľŅĶȮĵŅȮĔŅĶŀŋĮőĳėȮĔŅĶĭĶŇőĳėȮĽŇŗĚĶŀĭĨńĺȮĔŅĶ

ŀĳŇĮĶŅĵŐĸŃŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĕŀĚĽŇŗĚĶŀĭĨńĺŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Value explanation and latent danger from chemical in food, medicine or 

consumption of thing around; discussion and use of chemical knowledge for explanation of 
phenomena in environmental daily life     
 
ŠŠŢŠŠşŠ-ťš  ŏėĴňıŊŘĬģŅĬ        Ţ(š-š-Ť) 

 Fundamental Chemistry 
ŀīŇĭŅĵľĸńĔŏĭŊŘŀĚĨƟĬĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚ

īŅĨŋŏĶıŇŏĞĬŏĪĪňĲŐĸŃĪĶŅĬĽŇĝńĬȮĔƠŅĞȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĽĴħŋĸŏėĴňŐĸŃĔĶħ-ŏĭĽȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĶŅĵĺŇĝŅőħĵŒĝƟĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

Explain the basic principle chemistry; atomic structure; stoichiometry; 
chemical bond; properties of representative element and transition element; gas; solid; 
liquid; solution; chemical equilibrium and acid-base; include with practice on laboratory 
techniques using scientific skills 
 
ŠŠŢŠŠŠş-ťš  ėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň       š(Š-š-Ţ' 

 Chemical Safety 
ĽŅīŇĨĔŅĶŒĝƟŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮěŜŅŐĬĔĮĶŃŏĳĪĕŀĚĽŅĶŏėĴňȮŀīŇĭŅĵŀńĬĨĶŅĵěŅĔ

ĽŅĶŏėĴňȮĺŇīňĔŅĶŒĝƟŐĸŃŏĔŖĭĶńĔļŅȮĔŅĶěńħĔŅĶŐĸŃĔŅĶěńħŏĔŖĭĽŅĶŏėĴňȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňȮĺŇīň
ĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋŐĸŃőĶėĪňŗŏĔŇħěŅĔĽŅĶŏėĴňȮĔŅĶĮģĴıĵŅĭŅĸŏĭŊŘŀĚĨƟĬŐĸŃĶŃĭĭȮISO ĪňŗŏĔňŗĵĺĕƟŀĚ 

Demonstration of the use of chemical laboratory equipment; classification of 
chemical agents; explain direction of usage and storage; chemical waste disposal methods; 
accident preventions, first aid and related ISO systems 
 
ŠŠŢŠŦşş-ťš  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴň     š(Š-š-Ţ' 

 Computer Application in Chemistry 
ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚŏėĴňȮŏĬŊŘŀľŅ

ħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĽŊĭėƟĬģŅĬĕƟŀĴŌĸŐĸŃĚŅĬĺŇěńĵĪŅĚŏėĴň 
The basic practice of computer programs concern to chemical software, 

digital content, and application for searching database and research articles to chemistry 
 
 
 
 



ŧŤ 
 

ŠŠŢŠŨşş-ťš  ĔŅĶĽĶƟŅĚĽŊŗŀŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴň     š(Š-š-Ţ) 
 Media Creation and Chemical Innovation 
ŀīŇĭŅĵėĺŅĴĽŜŅėńĠȮŐĬĺėŇħŒĬĔŅĶįĸŇĨȮĔŅĶĮĶŃħŇļģƢŀŋĮĔĶĦƢŐĸŃĽŊŗŀĪňŗŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĪňŗĪŜŅěŅĔŐĔƟĺȮœĴƟȮıĸŅĽĨŇĔȮőĸľŃŐĸŃĔŅĶĞƞŀĴŐĞĴŀŋĮĔĶĦƢȮĔŅĶĮĶŃħŇļģƢĽŊŗŀȮ
ŀŋĮĔĶĦƢŏėĴňŏĔňŗĵĺĔńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀĵƞŅĚĚƞŅĵȮĔŅĶĽĶƟŅĚĽŊŗŀĪŅĚŏėĴňħƟĺĵőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
őĽĨĪńĻĬŌĮĔĶĦƢȮĔŅĶįĸŇĨŀŋĮĔĶĦƢȮŏėĴňĵƞŀĽƞĺĬȮŐĸŃĽŅĶŏėĴňőħĵŒĝƟĺńĨĩŋħŇĭŒĬĪƟŀĚĩŇŗĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 

Explain the importance of production concept; creation of media and glass, 
wood, plastic, metal made equipment used in teaching and chemical laboratories; 
equipment maintenance; media invention simple electronic chemical equipment; creating 
chemical media with computer programs; use of audio-visual equipment; production of 
chemical equipment, small-scale chemistry and chemicals using local materials and the 
application of learning activities 
 
ŠŠŢŢŨşŠ-ťšȮȮĔŅĶěńħĔŇěĔĶĶĴŏėĴňĭŌĶĦŅĔŅĶ      Ţ(š-š-Ť) 

 Integration of Chemical Activities 
ŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟĺńĽħŋŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňȮėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮ

ŏĪėĬŇėĔŅĶŏĨĶňĵĴĽŅĶŏėĴňȮĔŅĶĶńĔļŅŀŋĮĔĶĦƢȮĺŇīňŏĔŖĭĕƟŀĴŌĸĪŅĚŏėĴňȮĔŅĶěńħĔŇěĔĶĶĴŏĶňĵĬĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėƞŅĵ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŅĶěńħĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢȮȮœħƟŀĵƞŅĚŏľĴŅŃĽĴĮĸŀħĳńĵ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀ
ŐĸŃĬĺńĨĔĶĶĴȮŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŇěĔĶĶĴĪŅĚŏėĴňĭŌĶĦŅĔŅĶ 

Explain and act usage of chemical materials and equipment; operational 
safety; chemical preparation techniques; equipment maintenance; chemical storage 
methods; scientific learning activities; science camp and management of science laboratories; 
safely and appropriately apply media and innovation and design of integrated chemical 
activities 

 
ŠŠŢţŢşş-ťš  ŏėĴňıŀĸŇŏĴŀĶƢ        Ţ(š-š-Ť) 

 Polymer Chemistry 
ŀīŇĭŅĵıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮőėĶĚĽĶƟŅĚȮĔŅĶŏĶňĵĔĝŊŗŀȮĽĴĭńĨŇȮĮĶŃŏĳĪĕŀĚıŀĸŇŏĴŀĶƢȮĮĢŇĔŇĶŇĵŅ

ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢȮıŀĸŇŏĴŀĶƢĪňŗĽŜŅėńĠŒĬŏĝŇĚıŅĦŇĝĵƢȮįĸŇĨĳńĦĤƢěŅĔıŀĸŇŏĴŀĶƢĮĶŃŏĳĪĨƞŅĚŕȮ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢȮĔŅĶĬŜŅıŀĸŇŏĴŀĶƢœĮŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚ
ŏľĴŅŃĽĴȮŐĸŃįĸĔĶŃĪĭȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢȮŐĸŃĴň
ĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Introduction of polymers; structure; name of polymers; properties; 
classification of polymers; polymerization process; main polymer products to emphasize 
commercial; types of polymer production; advance of polymer technology to develop 
polymer product; usefulness of polymers and impact; application of knowledge for applied 
chemistry and practicing laboratory skills related 
 



ŧť 
 

ŠŠŢţŢŠş-ťš  ŏėĴňŏĔňŗĵĺĔńĭĽň        Ţ(š-š-Ť) 
 Color Chemistry 
ŀīŇĭŅĵĽŅĶĪňŗĪŜŅŒľƟŏĔŇħĽňȮĝĬŇħȮŀĚėƢĮĶŃĔŀĭĕŀĚĽňȮĔŅĶŏėĸŊŀĭįŇĺȮĔŅĶįĸŇĨĽňŏıŊŗŀŒĝƟŒĬĚŅĬ

ħƟŅĬĨƞŅĚŕȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĽňĕŀĚĽňĽńĚŏėĶŅŃľƢŐĸŃĽňěŅĔīĶĶĴĝŅĨŇȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮ
ĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Colorants; types; composition of colors; surface coating; paints processing 
and quality control of synthesis dyes and natural dyes; application of knowledge for applied 
chemistry and practicing laboratory skills related 
 
ŠŠŢţŢšş-ťš  ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň         Ţ(š-š-Ť) 

 Petrochemical Technology 
ŀīŇĭŅĵĔŅĶŏĔŇħȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĮƕőĨĶŏėĴňȮŀĬŋıńĬīƢĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬ

ĪňŗĽŜŅėńĠĕŀĚŏĝŊŘŀŏıĸŇĚĞŅĔħŉĔħŜŅĭĶĶıƢȮĔŅĶĽŜŅĶĺěľŅŐľĸƞĚĮƕőĨĶŏĸňĵĴȮĔŅĶŐĵĔĽƞĺĬĨƞŅĚȮŕȮĔĶŃĭĺĬĔŅĶįĸŇĨȮ
ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮėŋĦĽĴĭńĨŇŐĸŃĝĬŇħĕŀĚĨńĺħŌħĞńĭȮĭĪĭŅĪŐĸŃĔŅĶ
ŏĸŊŀĔŒĝƟĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĮƕőĨĶŏėĴňȮŐĬĺőĬƟĴŏĪėőĬőĸĵňĪŅĚŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶĬŜŅĽŅĶĮƕőĨĶ
ŏėĴňĳńĦĤƢœĮŒĝƟĮĶŃőĵĝĬƢĨƞŅĚŕȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢȮŐĸŃ
ĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Origins; chemical composition of petroleum; main derivative of hydrocarbon 
compounds in fossil fuels; exploration; distillation process; design of petroleum industrial 
plants; properties and types of adsorbent; catalysts selection for petrochemical process; 
tendency of industrial technology and utilization of petrochemical products; integration of 
contents and application of knowledge for applied chemistry and practicing laboratory skills 
related   
ŠŠŢţŢŢş-ťš  ŏėĴňŀŋĨĽŅľĔĶĶĴ       Ţ(š-š-Ť) 

 Industrial Chemistry 
ŀīŇĭŅĵıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĕńŘĬĨŀĬĨƞŅĚŕȮĕŀĚŀŋĨĽŅľĔĶĶĴ

ŏėĴňȮĽĴħŋĸĴĺĸȮĔŅĶĮĢŇĭńĨŇĔŅĶĕŀĚŐĨƞĸŃľĬƞĺĵȮȮĔŅĶŏĝŊŗŀĴĨƞŀȮĔŅĶĮĢŇĭńĨŇĔŅĶĕŀĚĪŋĔľĬƞĺĵȮĽĴħŋĸıĸńĚĚŅĬĔńĭ
ĔŅĶœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮŀŋĨĽŅľĔĶĶĴŏėĴňľĸńĔĕŀĚœĪĵŐĸŃĕŀĚőĸĔȮŀŋĨĽŅľĔĶĶĴĔĶŃħŅļȮ
ŀŋĨĽŅľĔĶĶĴĬŘŜŅĴńĬıŊĝȮŀŋĨĽŅľĔĶĶĴĽňȮĔŅĶĭĶŇľŅĶŏĪėőĬőĸĵňĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĔŜŅěńħĕŀĚŏĽňĵěŅĔ
ŀŋĨĽŅľĔĶĶĴŏėĴň ŏėĴňĽňŏĕňĵĺĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Basic of industrial chemistry process; processes of industrial chemistry; mass 
balances; unit operations; unit operation lines; energy balances; flow and heat transfer; main 
chemical industrial in Thailand and the world; paper industry; vegetable-oil industry; paint 
industry; technology management of quality control; waste management from chemical 
industry; green chemistry related; integration of contents and practicing laboratory skills 
related  
 
 
 



ŧŦ 
 

ŠŠŢţŢţŠ-ťš  ŏėĴňŐĸŃįĸŇĨĳńĦĤƢĝŋĴĝĬ      Ţ(š-š-Ť) 
 Chemistry and Community Products 
ŀīŇĭŅĵĔŅĶĽŜŅĶĺěĽĴŋĬœıĶĪƟŀĚĩŇŗĬȮĔŅĶĻŉĔļŅĽŅĶŃĽŜŅėńĠĪňŗŏĮƦĬĽƞĺĬĮĶŃĔŀĭĕŀĚįĸŇĨĳńĦĤƢĪňŗ

ěŜŅŏĮƦĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶŐĮĶĶŌĮĽĴŋĬœıĶőħĵĔŅĶŀĭŐľƟĚŐĸŃĔŅĶĬŜŅıŊĝĽĴŋĬœıĶœĮŒĝƟ
ĮĶŃőĵĝĬƢŒĬįĸŇĨĳńĦĤƢĪňŗěŜŅŏĮƦĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬľĶŊŀįĸŇĨĳńĦĤƢĪŅĚĔŅĶŏĔļĨĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶįĸŇĨĽĴŋĬœıĶ
ŐĭĭŏĔļĨĶŀŇĬĪĶňĵƢ őħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢŏĕƟŅĔńĭĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Exploration of local herbs* gimportant substances study in components of life 
essential products*Ȯ production process*Ȯherbal dryingȮ_lbȮutiliz_rgmlȮmdȮfcp` in daily 
necessities or agricultural products*ȮGrowing and producing mlȮherbsȮ̀ w organic farming 
methods integratecȮugrf chemical scope _ndȮapplyȮamlrclr consistentȮto  local context* _nd 
related operating skills 
 
ŠŠŢţŢţš-ťš  ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ       Ţ(š-š-Ť) 

 Natural Products Chemistry 
ŀīŇĭŅĵĝĬŇħĕŀĚĽŅĶŐĸŃĸńĔļĦŃőėĶĚĽĶƟŅĚĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňěŅĔīĶĶĴĝŅĨŇ ĺŇĩňĝňĺ

ĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭĪňŗŏĔŇħĕŉŘĬŒĬīĶĶĴĝŅĨŇȮĔŅĶĽĔńħȮĔŅĶŐĵĔȮĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśȮĔŅĶıŇĽŌěĬƢĽŅĶŀŀĔķĪīŇśĪŅĚ
ŏĳĽńĝĺŇĪĵŅȮķĪīŇśĪŅĚĝňĺĳŅıȮėĺŅĴŏĮƦĬıŇļȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮ
ĮĶŃĵŋĔĨƢŒľƟŏĕƟŅĔńĭĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

Explain the kind and chemical structure of compounds from natural 
products; biosynthetic pathways of compound in occur natural; extraction; separation; 
purification; pharmacological action of active ingredients; biological activity; toxicity; 
applications for benefit with integration of the scope apply to the local context and related 
laboratory skill 
 
ŠŠŢţŢţŢ-ťš  ŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚ       Ţ(š-š-Ť) 

 Cosmetics Chemistry 
ŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭĔŅĶįĸŇĨȮėŋĦĽĴĭńĨŇĕŀĚĽŅĶĨƞŅĚŕȮĪňŗŒĝƟŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮŏėĶŊŗŀĚĽŜŅŀŅĚŏıŊŗŀ

ėĺŅĴĽŃŀŅħȮŏėĶŊŗŀĚĽŜŅŀŅĚĽŜŅľĶńĭįŇĺľĬńĚȮŏėĶŊŗŀĚĽŜŅŀŅĚīĶĶĴĝŅĨŇȮĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĽŜŅŀŅĚȮĮĶŃőĵĝĬƢŐĸŃőĪļ
ĪňŗŏĔŇħěŅĔŏėĶŊŗŀĚĽŜŅŀŅĚȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢŏĕƟŅĔńĭĭĶŇĭĪ
ĕŀĚĪƟŀĚĩŇŗĬŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

The property of quality raw materials for cosmetic process; cosmetics for 
cleanser; cosmetics for skincare; natural cosmetic; analytical cosmetic; the use and hazard of 
cosmetics; integrated application of learning for scope main point and application in applied 
chemistry to local content and related laboratory skill 
 
 
 
 



ŧŧ 
 

ŠŠŢţŢŤş-ťš  ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ     Ţ(š-š-Ť) 
 Instrument Methods of Chemical Analysis 
ŀīŇĭŅĵȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮĪķļġňȮŏėĶŊŗŀĚĴŊŀŏĔňŗĵĺĔńĭŏĪėĬŇėĔŅĶĽĔńħȮĔŅĶ

ŐĵĔĽŅĶȮŏĪėĬŇėőėĶĴŅőĪĔĶŅĲƖėŏĪėĬŇėĪŅĚŏėĴňœĲĲƚŅȮŏĪėĬŇėŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮ
ŏĪėĬŇėŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃŏĪėĬŇėŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢıĝńĬĽŏĮĔőĪĶŏĴĨĶň 

Describe;Ȯexperiment and apply principle, theories; instrumental about 
extraction technique; separation technique; chromatographic technique; electrical chemistry 
technique; ultraviolet-visible spectrophotometric technique; infrared spectroscopy technique 
and atomic absorption spectrometry technique 
 
ŠŠŢţŢťş-ťš  ĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭŏėĴňŀŇĬĪĶňĵƢ     Ţ(š-š-Ť) 

 Spectroscopy for Organic Chemistry 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢħƟĺĵŏĪėĬŇėĵŌĺň-ĺŇĽŇŏĭŇĸȮĽŏĮĔőĪĶĽőĔĮƖȮĲŌ

ŏĶňĵĶƢĪĶŅĬĽƢĲŀĶƢĴŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖŐĸŃŐĴĽĽŏĮĔőĪĶ
ŏĴĪĶňȮȮ 

Identified structure of organic compounds by ultraviolet-visible spectroscopy; 
Infrared Spectroscopy; Nuclear magnetic resonance and Mass Spectroscopy technique 
 
ŠŠŢţŢŦş-ťš  ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ      Ţ(š-š-Ť) 

 Scientific Communication 
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢȮľĸńĔĔŅĶȮŐĸŃĪķļġňĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊŗŀĽŅĶŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏĝƞĬȮĔŅĶĽŊŗŀĽŅĶħƟĺĵŀŇĬőĲĔĶŅĲƕĔȮ&Info-graphic) ĔŅĶ
ĽŊŗŀĽŅĶħƟĺĵȮAugmented Reality (AR)ȮĔŅĶĽŊŗŀĽŅĶħƟĺĵŐŀııĸŇŏėĝńŗĬȮĔŅĶĺŅħĶŌĮĺŇĪĵŅĻŅĽĨĶƢħƟĺĵŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮĔŅĶĬŜŅŏĽĬŀėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬŐĸŃĶŌĮŐĭĭĔŅĶŐĽħĚĺŇĪĵŅĻŅĽĨĶƢȮ&Science Show)ȮŐĸŃ
ŀŀĔŐĭĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 

Apply the principles and scientific communication theories; use of 
information technology to communicate in various forms such as communication with info-
graphics; communication with augmented reality (AR); communication with applications; 
drawing science with information; technology presentation of science knowledge and science 
show forms and design of learning activities 
 
 
 
 
 
 
 
 
 



ŧŨ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĕ 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ũş 
 

ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕŐĸŃőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚ  
ȮĮƤěěŋĭńĬĪŋĔŀĚėƢĔĶĴňėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŒĬĽŅĕŅĺŇĝŅŏėĴňŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĴň

ėĺŅĴĽŅĴŅĶĩĪňŗěŃĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĨƞŅĚŕȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶĺĴĪńŘĚ
ŀĚėƢĔĶĺŇĝŅĝňıħƟŅĬĔŅĶĻŉĔļŅŐĸŃŀŊŗĬŕ ĵńĚĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĴňėĺŅĴ
ĽĬŒěȮŒİƙĶŌƟŒĬĺŇĪĵŅĔŅĶĽĴńĵŒľĴƞȮěŉĚĽĴėĺĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ĽŅĕŅėĶŋĻŅĽĨĶƢŐĸŃĽŅĕŅĻŉĔļŅĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĽňŗĮƖ) ı.Ļ. šŤťšȮőħĵĴňĔŅĶĮĶńĭĮĶŋĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮĶĺĴĪńŘĚ
ĶŃĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĪńĬĽĴńĵĴŅĔĕŉŘĬěŅĔľĸńĔĽŌĨĶŏħŇĴĪňŗŒĝƟĴŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮšŤŤŨ 
 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚľĸńĔĽŌĨĶŏĮĸňŗĵĬŐĮĸĚŏĮƦĬȮŠţšȮľĬƞĺĵĔŇĨȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĶŅĵĸŃŏŀňĵħ
ĨŅĴĨŅĶŅĚħƟŅĬĸƞŅĚ 

ĶŅĵĔŅĶ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
Ȯı,Ļ,ȮšŤŤŨȮ&ĬĔ,' 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŒľĴƞȮ
ı,Ļ,ȮšŤťšȮ&ĬĔ,' 

Ĕ,ľĴĺħĻŉĔļŅĪńŗĺœĮ 
    &Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
ȮȮȮȮ&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
ȮȮȮȮ&ţ'ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ĕ,ľĴĺħĺŇĝŅŏĜıŅŃ 
ȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĝňıėĶŌ 
ȮȮȮȮȮȮȮȮŠ,ŠȮĺŇĝŅĝňıėĶŌĭńĚėńĭ 
ȮȮȮȮȮȮȮȮŠ,šȮĺŇĝŅĝňıėĶŌŏĸŊŀĔ 
ȮȮȮȮȮȮȮȮŠ,ŢȮĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅ 
ȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅŏŀĔ 
ȮȮȮȮȮȮȮȮš,ŠȮĺŇĝŅŏŀĔĭńĚėńĭ 
ȮȮȮȮȮȮȮȮš,šȮĺŇĝŅŏŀĔŏĸŊŀĔ 
ȮȮȮȮȮȮȮȮš,ŢȮĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔ 
ė,ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

Ţş 
Šş 
ť 
ť 
ŧ 
ŠŢŠ 
Ťş 
Ţş 
ť 
Šţ 
ŧŠ 
ŦŠ 
ţ 
ť 
ť 

Ţş 
Šš 
Ţ 
ť 
Ũ 
Šşť 
ţŢ 
šŧ 
- 
ŠŤ 
ťŢ 
ţš 
šŠ 
- 
ť 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ&ĬĔ,' ŠťŦ Šţš 
 
 
 
 
 
 
 
 



ŨŠ 
 

 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
Š. ĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 
    Bachelor of Education Program in Chemistry   

Š. ĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴň 
    Bachelor of Education Program in Chemistry   

ėĚŏħŇĴ 

š. ĝŊŗŀĮĶŇĠĠŅ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ&ŏėĴň' 
ȮȮȮȮė,ĭ,Ȯ&ŏėĴň'ȮȮ 
    Bachelor of EducationȮ(Chemistry)   
    B.Ed. (Chemistry) 

š. ĝŊŗŀĮĶŇĠĠŅ 
ȮȮȮȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ&ŏėĴň' 
ȮȮȮȮė,ĭ,Ȯ&ŏėĴň'ȮȮ 
    Bachelor of EducationȮ(Chemistry)   
    B.Ed. (Chemistry) 

Ţ.  őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
Ĕ.  ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ                                  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢş ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ œĴƞĬƟŀĵĔĺƞŅ       ȮȮȮȮȮȮŠşȮľĬƞĺĵĔŇĨȮȮȮ 
      ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŠŠşŠȮȮȮȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşšȮȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŠŠşŢȮȮȮȮĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
       
ȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŠŠşţȮȮȮĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ    
şşşŠŠşŤȮȮȮĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'       
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
şşşŠŠşťȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ  ȮȮȮȮȮš&š-ş-ţ'       
şşşŠŠşŦȮȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'  

Ţ.  őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
Ĕ,  ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ                               ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢş ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ œĴƞĬƟŀĵĔĺƞŅ       ȮȮȮȮŠšȮľĬƞĺĵĔŇĨȮȮȮ 
ȮȮȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠšȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşŠ-ťšȮȮĪńĔļŃĔŅĶıŌħŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'
şşşŤŠşŢ-ťšȮȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
şşşŤŠşť-ťšȮȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
şşşŤŠŠş-ťšȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮľĬƞĺĵĔŇĨ 
 

 
-ȮĮĶńĭĝŊŗŀĺŇĝŅŒľĴƞĪŋĔĺŇĝŅ 
-ȮěŜŅĬĺĬľĬƞĺĵĔŇĨėĚŏħŇĴŐĨƞ
ĮĶńĭŏľĸŊŀȮŠş ĺŇĝŅȮŐĨƞĸŃĺŇĝŅ
ěŜŅĬĺĬȮŢ ľĬƞĺĵĔŇĨ 
-ȮĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŒľĴƞĪŋĔ
ĺŇĝŅ 
-ȮĶŅĵĺŇĝŅŒľĴƞȮťȮĺŇĝŅ 
-ȮĶŅĵĺŇĝŅĪňŗĨńħŀŀĔȮšşȮĺŇĝŅ 



Ũš 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅŏĸŊŀĔȮ                                                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşšŠşŠȮȮıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨŐĸŃĽńĚėĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşšȮȮıķĨŇĔĶĶĴĴĬŋļĵƢĔńĭĔŅĶıńĥĬŅĨĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşŢȮȮĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşţȮȮĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭȮ    ȮȮȮȮȮȮš&š-ş-ţ' 
şşşšŠşŤȮȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚȮ    ȮȮȮȮȮȮš&š-ş-ţ'Ȯ
&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮ                  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮ                                                               ȮȮȮť ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŢŠşŠȮȮĶŃĭĭĽńĚėĴœĪĵȮ    ȮȮȮȮȮš&š-ş-ţ' 
şşşŢŠşšȮȮĶŃĭĭĽńĚėĴőĸĔȮ    ȮȮȮȮȮš&š-ş-ţ' 
şşşŢŠşŢȮȮīŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ    ȮȮȮȮȮš&š-ş-ţ' 
şşşŢŠşţȮȮœĪŏĸĵĻŉĔļŅȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŢŠşŤȮȮĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşŢŠşťȮȮŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'  
&ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮŧ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮŧ ľĬƞĺĵĔŇĨ 
şşşţŠşŠȮȮȮĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒěȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşšȮȮȮŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŢȮȮȮĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşţȮȮȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŤȮȮȮĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşť   ĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŦȮȮȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
şşşţŠşŧȮȮĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮ              ȮȮš&š-ş-ţ' 

&š'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ ľĬƞĺĵĔŇĨ 
ȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşŦ-ťšȮȮȮĽŋĬĪĶňĵŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 
 
 
 
&Ţ'ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť ľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
şşşŤŠşš-ťš   ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          Ţ&š-š-Ť' 
şşşŤŠşŧ-ťšȮȮȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 
 
 
 
 
&ţ'ȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮŨ ľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŨ ľĬƞĺĵĔŇĨ 
şşşŤŠşţ-ťš  ȮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         Ţ&š-š-Ť' 
şşşŤŠşŤ-ťšȮȮȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňıȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
şşşŤŠşŨ-ťšȮȮȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 

 



ŨŢ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
ĕ,ȮȮľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠŢŠȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĝňıėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŤşȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮŠ,ŠȮĺŇĝŅĝňıėĶŌĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţţȮȮȮľĬƞĺĵĔŇĨ 
ŠşŠŠŠşŢȮȮȮĮĶńĝĠŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ      š&Š-š-Ţ' 
ŠşŠţŠşŤȮȮȮėĺŅĴŏĮƦĬėĶŌȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşšššşŠȮȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ  ȮȮȮȮȮȮȮȮȮȮȮȮ                ȮȮŢ&š-š-Ť' 
ŠşšŢšşšȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬȮȮȮȮ               ȮŢ&š-š-Ť' 
ŠşŢŢŢşŠȮȮȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮ               ȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĔŅĶĻŉĔļŅȮ 
ŠşţŢţşŠȮȮȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ  Ȯ              ȮȮȮš&Š-š-Ţ' 
ŠşţţţşţȮȮȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşŤŠŤşŠȮȮȮěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮȮ                     š&š-ş-ţ' 
ŠşŤšŤşšȮȮȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ      ȮȮȮȮŢ&š-š-Ť' 
ŠşťţťşťȮȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ ȮȮȮȮȮȮȮȮȮȮȮ                   š&Š-š-Ţ' 
ŠšŢŢŦşŠȮȮȮĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮȮȮ                 ȮȮȮȮš&Š-š-Ţ' 
ŠšţŢŦşŢȮȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ                   š&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮŠ,šȮĺŇĝŅĝňıėĶŌŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşŠšŠşšȮȮȮĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŠŢŠşţȮȮȮĔŅĶěńħĔŅĶŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşšŢšşţȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşšŢšşťȮȮȮĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşšţšşŤȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇŏĻĶļģĔŇěıŀŏıňĵĚȮȮȮȮš&Š-š-Ţ' 
ŠşŢŢŢşšȮȮȮĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵ ȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ŠşŢŢŢşŢȮȮȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŢŢŢşţȮȮȮĔŅĶĽĶƟŅĚŐĸŃĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮȮȮ  Ȯ ȮȮȮȮȮȮȮš&Š-š-Ţ' 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃħƟŅĬȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠşŢȮľĬƞĺĵĔŇĨ 
ȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅĝňıėĶŌȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţŢȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮŠ,ŠȮĺŇĝŅĝňıėĶŌĭńĚėńĭȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮšŧȮľĬƞĺĵĔŇĨ 
ŠşşţŢşŢ-ťšȮȮėĶŋĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       Š&ş-š-Š' 
ŠşŠŠšşŠ-ťšȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ţ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ 
ŠşšŠšşŠ-ťšȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         ȮŢ&š-š-Ť' 
ŠşšššşŠ-ťšȮȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ               Ţ&š-š-Ť' 
ŠşŢŠšşŠ-ťšȮȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟ 
ŠşţššşŠ-ťšȮȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşţŢšşš-ťšȮȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠşŤŠšşŠ-ťšȮȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        ȮŢ&š-š-Ť' 
ŠşťššşŠ-ťšȮȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬ                   Ţ&š-š-Ť' 
                 ȮȮȮȮȮȮėŋĦĳŅıĔŅĶĻŉĔļŅȮ 
ŠššŠšşŠ-ťšȮȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-
Ť) 
ȮȮȮȮȮȮȮȮȮȮȮŠ,šȮȮĺŇĝŅĝňıėĶŌŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮľĬƞĺĵĔŇĨ 
 

 
-ȮĮĶńĭľĬƞĺĵĔŇĨĺŇĝŅĝňıėĶŌĭńĚėńĭȮ
ŏĮƦĬȮŢ&š-š-Ť'ȮĪŋĔĺŇĝŅ ĵĔŏĺƟĬ
ĺŇĝŅėĶŋĬŇıĬīƢȮŠ&ş-š-Š' 
-ȮĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅĪŋĔĺŇĝŅ 
-ȮĶŅĵĺŇĝŅŒľĴƞȮŠȮĺŇĝŅ 
-ȮĶŅĵĺŇĝŅĪňŗĨńħŀŀĔȮŠŦȮĺŇĝŅ 
 
 
 
 
 
 
 
 
 
-ȮĨńħŀŀĔěŅĔľĸńĔĽŌĨĶ 
 
 
 



Ũţ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
ŠşţŢţşšȮȮȮĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşţŢţşŢȮȮȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŤŠŤşţȮȮȮĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          š&š-ş-ţ' 
ŠşŤŢŤşŨȮȮȮěŇĨĨĮƤĠĠŅĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĝŅĝňıėĶŌȮ ȮȮ         ȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠşťŢťşŢȮȮȮľĸńĔĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'
ŠşťŢťşţȮȮȮĳŅĺŃįŌƟĬŜŅȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ'
ŠşŨšŠşŨȮȮȮįŌƟĔŜŅĔńĭĸŌĔŏĽŊŀĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠşŨŢŨşŠȮȮȮĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠţŢŨŠşȮȮȮĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮŠ,ŢȮȮĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠţȮȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşşţŧşŠȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠȮȮȮȮȮȮȮȮȮȮ                ȮȮȮŠ&ťş' 
ŠşşţŧşšȮȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮš Ȯ                 ȮȮȮȮŠ&ťş' 
ŠşşŤŧşŠȮȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠȮȮ                   ȮȮȮť&Ťţş' 
ŠşşŤŧşšȮȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮȮȮȮȮ        ȮȮť&Ťţş' 
 
   Ȯ&š'ȮĔĸŋƞĴĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŧŠȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš,ŠȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŦŠȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠšŠŢşŠȮȮĲƕĽŇĔĽƢȮŠ                                                              Ţ(š-š-Ť) 
ŠŠšŠŢşšȮȮĲƕĽŇĔĽƢȮš                                             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢŠŠşŠȮȮŏėĴňȮŠ                         ȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢŠŠşšȮȮŏėĴňȮȮš                         ȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠţŠşşŠȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŤŠťŠŠȮȮŐėĸėŌĸńĽȮŠ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' 
ŠŠŤŠťŠšȮȮŐėĸėŌĸńĽȮȮš   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' 
ŠŠŢššşŠȮȮŏėĴňŀĬŇĬĪĶňĵƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 
 
 
 
 
 
 
 
 
ȮȮȮȮȮȮȮȮȮȮȮŠ,ŢȮȮĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠŤȮȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠşşŠŧşŠ-ťš ȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&Ũş' 
Šşşšŧşš-ťš ȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&Ũş'Ȯ 
ŠşşŢŧşŢ-ťš ȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&Ũş' 
Šşşţŧşţ-ťš ȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮȮť&Ťţş'ȮȮȮȮ 
ŠşşţŧşŤ-ťš ȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮȮť&Ťţş'ȮȮȮȮ 
ȮȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅŏŀĔȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťŢȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš,ŠȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţšȮľĬƞĺĵĔŇĨ 
ĶľńĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŠŠšŠŢşş-ťšȮȮĲƕĽŇĔĽƢıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŠŠşş-ťšȮȮľĸńĔŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢššşş-ťšȮȮŏėĴňŀĬŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšŢşş-ťšȮȮŏėĴňŀŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšţşş-ťšȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšŤşş-ťšȮȮĝňĺŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšťşş-ťšȮȮŏėĴňĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšŨşş-ťšȮȮĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 
 
 
 
 
 
 
 
 
-ȮİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚ
ŏĶňĵĬȮĨńŘĚŐĨƞĮƖȮŠůŢ ŐĸŃ
ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĝńŘĬĮƖĪňŗ ţ ĪńŘĚȮ
š ĳŅėĔŅĶĻŉĔļŅ 
-ȮĶŅĵĺŇĝŅŒľĴƞȮŠȮĺŇĝŅ 
 
 
ĮĶńĭĨŅĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶ
ĔĸŅĚȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮţȮĮƖȮȮ
ŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝ
ĳńĢ &ĳŅėįĬĺĔȮġ' 



ŨŤ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
ŠŠŢššşšȮȮŏėĴňŀĬŇĬĪĶňĵƢȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšţşŠȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšţşšȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšťşŠȮȮŏėĴňĺŇŏėĶŅŃľƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢšťşšȮȮŏėĴňĺŇŏėĶŅŃľƢȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŢşŠȮȮĽŏĮĔőĨĶĽőĔĮƖŏĝŇĚĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŢşšȮȮŏėĴňıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŤşŠȮȮĝňĺŏėĴňȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŤşšȮȮĝňĺŏėĴňȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢťşŠȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠŠŢŢŦşŠȮȮĔŅĶŏĮƙŅŐĔƟĺŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢţŦşŠȮȮĔŅĶįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŨşŠȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŨşšȮȮĔŅĶĽńĴĴĬŅŏėĴňŏĜıŅŃĪŅĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢţŨşŢȮȮőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮš,šȮĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨ 
ŠŠŢţŧşŠȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅŏėĴňȮŠ   ȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŧşšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅŏėĴňȮš   ȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮš,ŢȮĺŇĝŅŏŀĔŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮţȮľĬƞĺĵĔŇĨ 
ŠŠŢŠŠşŢȮȮŏėĴňıŊŘĬģŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŠŠşŤȮȮĮĶńĝĠŅĺŇĪĵŅĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠŠŢššşŤȮȮĺŇĪĵŅĻŅĽĨĶƢĪƟŀĚĩŇŗĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŢşŢȮȮŏėĴňĔŅĶĵŅĚ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŤşŢȮȮĝňĺŏėĴňıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŦşšȮȮŏėĴňĽĳŅĺŃŐĺħĸƟŀĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŦşŢȮȮŏėĴňŀŅľŅĶ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ŠŠŢŢŨşš-ťšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŨŠŠ-ťšȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŨŠš-ťšȮȮĽńĴĴĬŅĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&ş-š-Š' 
ŠŠŢŢŨšŠ-ťšȮȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢŢŨšš-ťšȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&ş-ţ-š' 
ŠŠţŠşşŠ-ťšȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-Ţ-ţ' 
ŠŠŤŠŢşŠ-ťšȮȮėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 
 
 
 
 
 
 
 
ȮȮȮȮš,šȮĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮľĬƞĺĵĔŇĨ 
 
 
ȮȮȮȮȮȮȮš,ŢȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮŏĸŊŀĔŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮšŠȮľĬƞĺĵĔŇĨ 
ŠŠŢşŠşş-ťšȮȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' 
ŠŠŢŠŠşŠ-ťšȮȮŏėĴňıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-Ţ-ţ' 
ŠŠŢŠŠŠş-ťšȮȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŠŦşş-ťšȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŠŨşş-ťšȮȮĔŅĶĽĶƟŅĚĽŊŗŀŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŨşŠ-ťšȮȮĔŅĶěńħĔŇěĔĶĶĴŏėĴňĭŌĶĦŅĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŢşş-ťšȮȮŏėĴňıŀĸŇŏĴŀĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-ȮĨńħŀŀĔěŅĔľĸńĔĽŌĨĶ 
 
 
ĮĶńĭĨŅĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶ
ĔĸŅĚȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮţȮĮƖȮȮ
ŀŇĚĽĴĶĶĩĬŃȮĴľŅĺŇĪĵŅĸńĵĶŅĝ
ĳńĢ &ĳŅėįĬĺĔȮġ' 

 



Ũť 
 

ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. šŤŤŨ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ľĴŅĵŏľĨŋ 
ŠŠŢŢŦşţȮȮŏėĴňĕŀĚĬŘŜŅĴńĬľŀĴĶŃŏľĵŐĸŃĽĮŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŦşŤȮȮŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ   ȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŦşťȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢŢŦşŦȮȮŏėĴňŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ŠŠŢŢŦşŧȮȮŏĽĶŇĴĪńĔļŃĮĢŇĭńĨŇĔŅĶŏėĴň  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ŠŠŢţťşŠȮȮĔŅĶĺŇŏėĶŅŃľƢħŇĬŐĸŃĮŋƜĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 
 
 
 
ė,ȮȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħŕȮŒĬľĸńĔĽŌĨĶĪňŗĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĮƕħĽŀĬȮ
őħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅŐĸƟĺȮœĴƞŏĮƦĬĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮŐĸŃĨƟŀĚœĴƞŏĮƦĬ
ĶŅĵĺŇĝŅĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚ
ĽŅĕŅĺŇĝŅĬňŘ 

ŠŠŢţŢŠş-ťšȮȮŏėĴňŏĔňŗĵĺĔńĭĽň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŢšş-ťš  ŏĪėőĬőĸĵňĮƕőĨĶŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢţŢŢş-ťš  ŏėĴňŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢţŢţŠ-ťšȮȮŏėĴňŐĸŃįĸŇĨĳńĦĤƢĝŋĴĝĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŢţš-ťšȮȮŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢţŢţŢ-ťšȮȮŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚ                                           Ţ(š-š-Ť) 
ŠŠŢţŢŤş-ťšȮȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ŠŠŢţŢťş-ťšȮȮĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ŠŠŢţŢŦş-ťš  ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
 
ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮťȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħŕȮŒĬľĸńĔĽŌĨĶĪňŗĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĮƕħĽŀĬȮȮȮ
őħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅŐĸƟĺȮœĴƞŏĮƦĬĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮŐĸŃĨƟŀĚœĴƞŏĮƦĬ
ĶŅĵĺŇĝŅĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶĕŀĚ
ĽŅĕŅĺŇĝŅĬňŘ 

 
 
 
 
 
 
 
 
 
 
-ȮėĚŏħŇĴ 

 
 
 
 
 
 
 
 
 
 
 



ŨŦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮė 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ũŧ 
 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťşȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

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

 ȮȮȮ Thai for Communication 
 ȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃ
ĔŅĶėŇħȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
 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 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     Thai for Communication   ȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶœħƟŏľĴŅŃĽĴĨŅĴĽĩŅĬĔŅĶĦƢȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬľĸńĔěŅĔŏĶŊŗŀĚĪňŗĲƤĚȮħŌŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮıŌħĽŊŗŀĽŅĶŏĝŇĚĭĺĔŒĬ
őŀĔŅĽĨƞŅĚŕȮĶŃħńĭĕŀĚĳŅļŅȮĔŅĶŒĝƟĬŘŜŅŏĽňĵĚŒĬĔŅĶıŌħĽŊŗŀĽŅĶȮŀƞŅĬŀŀĔŏĽňĵĚĨŅĴ
ŀńĔĕĶĺŇīňȮŀƞŅĬěńĭŒěėĺŅĴěŅĔĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚŕȮŏĕňĵĬįĸĚŅĬĮĶŃŏĳĪĨƞŅĚŕȮ
ĨŅĴľĸńĔĔŅĶŏĕňĵĬȮĴňĴŅĶĵŅĪŒĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬ 

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 
 
 

š şşşŠŠşšȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮEnglish for Communication  
 ȮȮȮȮĳŅļŅŀńĚĔķļŐĸŃıńĥĬŅĔŅĶĽŊŗŀĽŅĶĕńŘĬıŊŘĬģŅĬȮĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮ
ŐĸŃŏĕňĵĬŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮőħĵŏĬƟĬĪńĔļŃĔŅĶĲƤĚ-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           ȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEnglish Usage for CommunicationȮȮȮȮ 

ŏĕƟŅŒěĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĲƤĚŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĻŉĔļŅȮ
ĔŅĶĽĬĪĬŅȮėŜŅĭĶĶĵŅĵȮĭńĬĪŉĔĕƟŀŏĪŖěěĶŇĚőħĵŒĝƟĳŅļŅĨŅĴĴŅĨĶģŅĬȮĽĬĪĬŅěŅĔ
ľńĺĕƟŀĪňŗėŋƟĬŏėĵȮŐĸŃĽĬŒěȮŒľƟėŜŅŐĬŃĬŜŅȮŒľƟŏľĨŋįĸȮŐĸŃĔĸƞŅĺĶƟŀĚĪŋĔĕƢœħƟȮĽĬĪĬŅŒĬ
ŏľĨŋĔŅĶĦƢŏĜıŅŃľĬƟŅȮŐĽħĚėĺŅĴĶŌƟĽŉĔȮŏĸƞŅĮĶŃĽĭĔŅĶĦƢĕŀĚĨĬŏŀĚȮőĨƟŐĵƟĚŐĸŃŒľƟ
ŏľĨŋįĸȮĬŜŅŏĽĬŀįĸĚŅĬőħĵŏĝŊŗŀĴőĵĚľńĺĕƟŀĪňŗėŋƟĬŏėĵȮŐĸŃĽĶŋĮĕƟŀĴŌĸœħƟȮŀƞŅĬŏıŊŗŀľŅ
ŒěėĺŅĴĽŜŅėńĠȮŐĸŃěńĭĮĶŃŏħŖĬŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŃĭŋĕƟŀĴŌĸěŅĔĽŇŗĚĪňŗŀƞŅĬȮŏĕňĵĬ
ĶŅĵĚŅĬŒĬľńĺĕƟŀĪňŗėŋƟĬŏėĵȮĮĶŃĽĭĔŅĶĦƢȮŏľĨŋĔŅĶĦƢȮėĺŅĴėŇħȮėĺŅĴİƤĬȮŐĸŃŏĕňĵĬ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



ŨŨ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ěħľĴŅĵĪňŗŏĮƦĬĶŌĮŐĭĭĴŅĨĶģŅĬŏĔňŗĵĺĕƟŀĚĔńĭŏĶŊŗŀĚĪňŗĽĬŒěȮŏıŊŗŀıńĥĬŅĪńĔļŃĲƤĚȮıŌħȮ
ŀƞŅĬȮŏĕňĵĬĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶ 

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 ȮȮȮȮȮȮȮš&š-ş-ţ'    š(š-ş-ţ) 
    Information Searching for Study 
  ȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĽŅĶĽĬŏĪĻŐĸŃĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻȮ
ŐľĸƞĚĽŅĶĽĬŏĪĻȮŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĺŇīňŐĽĺĚľŅŐĸŃĶĺĭĶĺĴĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮĺŇīňĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĨŅĴĶŌĮŐĭĭ
ŐĸŃĕńŘĬĨŀĬĪňŗŏĮƦĬĴŅĨĶģŅĬ 
   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 



Šşş 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ţ şşşŠŠşţ   ĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ                 š(š-ş-ţ) 

 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 

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

ıŌħĭŀĔĶŅĵĸŃŏŀňĵħŐĸŃĽĶŋĮĮĶŃŏħŖĬĽŜŅėńĠȮĲƤĚĭĪĽĬĪĬŅŐĸŃ
ĕƟŀėĺŅĴĽńŘĬŕȮŐĸƟĺěńĭŒěėĺŅĴȮŒĝƟĮĶŃőĵėŐĸŃĽŜŅĬĺĬŏĔňŗĵĺĔńĭĽŇŗĚĶŀĭĨńĺȮ&ŏĝƞĬȮĕƟŀĴŌĸ
ıŊŘĬģŅĬŐĸŃĕƟŀĴŌĸĕŀĚėĶŀĭėĶńĺȮĔŅĶĞŊŘŀĕŀĚȮĳŌĴŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶěƟŅĚĚŅĬ'Ȯ
ĽŊŗŀĽŅĶŏĶŊŗŀĚĪňŗĚƞŅĵŐĸŃŏĮƦĬĔŇěĺńĨĶĪňŗĨƟŀĚĴňĔŅĶŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸőħĵĨĶĚŐĸŃœĴƞĵŋƞĚĵŅĔ
ŏĔňŗĵĺĔńĭĽŇŗĚĪňŗėŋƟĬŏėĵľĶŊŀĪŜŅŏĮƦĬĮĶŃěŜŅȮŒĝƟĳŅļŅŐĸŃőėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬĔŅĶ
ıŌħőĨƟĨŀĭŒĬĽĩŅĬĔŅĶĦƢĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮőħĵŒĝƟĳŅļŅȮĬŘŜŅŏĽňĵĚȮĔŇĶŇĵŅĪƞŅĪŅĚĪňŗ
ŏľĴŅŃĽĴĨŅĴĴŅĶĵŅĪĪŅĚĽńĚėĴȮŐĸŃĶŌƟĩŉĚĺńĥĬīĶĶĴĕŀĚŏěƟŅĕŀĚĳŅļŅȮőħĵŏĬƟĬ
ĔĶŃĭĺĬĔŅĶĪŅĚĳŅļŅȮėŊŀȮıŌħȮĲƤĚȮŀƞŅĬȮȮŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ
ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽŊŗŀĽŅĶĨŅĴĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 

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   

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

Ť şşşŠŠşŤ  ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ             š(š-ş-ţ) 
  ȮȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   ȮȮȮȮȮȮ 
    Reading and Writing English for Daily Life         
                 Communication  

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠşŠ 

 

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

ť şşşŠŠşť ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ ȮȮȮ      Ȯš(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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Ŧ şşşŠŠşŦ  ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı ȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
     English for Communication in the Workplace 
     ĳŅļŅŀńĚĔķļŒĬĔŅĶĪŜŅĚŅĬȮĔŅĶĨƟŀĬĶńĭȮĔŅĶĬńħľĴŅĵȮĔŅĶ

őĪĶĻńıĪƢȮĔŅĶŒľƟŐĸŃĕŀĕƟŀĴŌĸȮĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴĮĶŃŏĳĪĨƞŅĚŕȮȮĔŅĶŏĕňĵĬ
ěħľĴŅĵĽĴńėĶĚŅĬȮĔŅĶŏĕňĵĬĮĶŃĺńĨŇĽƞĺĬĨńĺȮĔŅĶŀƞŅĬĮĶŃĔŅĻĶńĭĽĴńėĶĚŅĬȮ
ŐįĬĳŌĴŇȮĨŅĶŅĚĮĶŃŏĳĪĨƞŅĚŕȮ 

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

 
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Šşš 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŧ şşşšŠşŠ ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨŐĸŃĽńĚėĴȮȮȮȮȮ       š(š-ş-ţ) 

     Buddhism for Living and Social Development 
     őėĶĚĽĶƟŅĚıĶŃıŋĪīĻŅĽĬŅľĸńĔīĶĶĴȮĺńĬĽŜŅėńĠŐĸŃıŇīňĔĶĶĴĪŅĚ
ıĶŃıŋĪīĻŅĽĬŅȮĔŅĶıńĥĬŅěŇĨŐĸŃĮƤĠĠŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢľĸńĔıŋĪīīĶĶĴŒĬ
ĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
     The structure of Buddhism; Dhamma; Buddhist Sabbath 
days and ritual of Buddhism; mind and wisdom development; 
Dhamma application for daily life 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

Ũ şşşšŠşš ȮıķĨŇĔĶĶĴĴĬŋļĵƢĔńĭĔŅĶıńĥĬŅĨĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
      Human Behavior and Self Development 
 ȮȮȮȮȮĮƤěěńĵŐľƞĚıķĨŇĔĶĶĴĴĬŋļĵƢȮȮĔŅĶĶŌƟěńĔŐĸŃıńĥĬŅĨĬŏŀĚȮȮĔŅĶ
ĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĪňŗħňĔńĭįŌƟŀŊŗĬĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŀĵƞŅĚĴňėĺŅĴĽŋĕ 
     The factors affecting human behaviors, selfůperception 
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 
     ȮȮėĺŅĴľĴŅĵĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňȮĮĶŃŏĳĪĕŀĚħĬĨĶňŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĭĪĭŅĪĕŀĚħĬĨĶňŒĬĽńĚėĴȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚħĬĨĶňĔńĭĝňĺŇĨȮ
ĔŅĶŏĽĶŇĴĽĶƟŅĚĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢħĬĨĶň 
      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    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮȮȮȮȮȮAesthetics 

ĕńĭĶƟŀĚŏıĸĚĨŅĴěńĚľĺŃȮĪŜŅĬŀĚȮŐĸŃŏĬŊŘŀľŅĕŀĚŏıĸĚœĪĵĽŅĔĸ
ŐĨƞĸŃĮĶŃŏĳĪŐĸŃŏıĸĚĶŜŅĺĚĴŅĨĶģŅĬȮŏĸƞĬŏėĶŊŗŀĚħĬĨĶňĮĶŃĔŀĭěńĚľĺŃȮŀŀĔŐĭĭ
ĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮěńħĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶȮĮĢŇĭńĨŇĔŅĶĶŜŅĺĚŒĬŏıĸĚĴŅĨĶģŅĬȮ
ŀŀĔŐĭĭĔŅĶŐĽħĚȮěńħĔŅĶŐĽħĚȮĺŇŏėĶŅŃľƢľĸńĔĪŅĚĽŋĬĪĶňĵĻŅĽĨĶƢŒĬĚŅĬĪńĻĬĻŇĸĮƝȮ
ľĸńĔĔŅĶĪŅĚĪńĻĬīŅĨŋȮľĸńĔĔŅĶěńħŀĚėƢĮĶŃĔŀĭĻŇĸĮƝȮľĸńĔĔŅĶŀŀĔŐĭĭĮƚŅĵĬŇŏĪĻȮ
ŀŀĔŐĭĭĜŅĔȮŏĺĪňȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃŐĲƚĴįĸĚŅĬȮěńħĪŜŅįĸĚŅĬĪŅĚĻŇĸĮŃȮĬŜŅŏĽĬŀ
įĸĚŅĬȮŐĸŃĺŇıŅĔļƢįĸĚŅĬĻŇĸĮŃ 

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

Š,ȮĶĺĴȮŢȮĶŅĵĺŇĝŅ 
ŏĕƟŅħƟĺĵĔńĬȮ œħƟŐĔƞ 
şşşšŠşŢ ĽŋĬĪĶňĵĳŅı
ĕŀĚħĬĨĶňĔńĭĝňĺŇĨȮ
şşşšŠşŤȮĽŋĬĪĶňĵĳŅı
ĔŅĶŐĽħĚ ŐĸŃ 
şşşšŠşţ ĻŇĸĮŃŐĸŃ
ĔŅĶŀŀĔŐĭĭ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

ŠŠ şşşšŠşţ  ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
       Arts and Design 
     ȮȮėĺŅĴŏĮƦĬĴŅȮėĺŅĴľĴŅĵŐĸŃŏľĨŋįĸŒĬĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬ
ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭĕŀĚĻŇĸĮƕĬŐĸŃĬńĔŀŀĔŐĭĭȮľĸńĔĔŅĶĪŅĚĻŇĸĮŃŐĸŃĔŅĶ



ŠşŢ 

 

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

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 
 

 

Šš şşşšŠşŤȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚ   ȮȮȮȮȮȮȮȮȮȮš&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   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮThai Society System 
 ȮȮȮȮĽĳŅıĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴœĪĵȮȮŒĬŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮĮƤĠľŅŒĬĽńĚėĴœĪĵŐĸŃŐĬĺĪŅĚŐĔƟœĕȮ
ĪŇĻĪŅĚĔŅĶıńĥĬŅĽńĚėĴœĪĵŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮĔŅĶıńĥĬŅĨŅĴŐĬĺ
ıĶŃĶŅĝħŜŅĶŇȮŏĻĶļģĔŇěıŀŏıňĵĚȮĳŌĴŇĮƤĠĠŅœĪĵŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮėĺŅĴŏĮƦĬ
ıĸŏĴŊŀĚȮĮĶŃĝŅĽńĚėĴŐĸŃīĶĶĴŅĳŇĭŅĸȮŐĬĺőĬƟĴĔŅĶıńĥĬŅĽńĚėĴœĪĵŒĬŀĬŅėĨ 
 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 development; the development of 
rfcȮIgleŲqȮglgrg_rgtcq*ȮqsddgagclawȮcamlmkw*ȮRf_gȮugqbmkȮ_lbȮjma_jȮ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Šşţ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
wisdom; civic education, civil society and good governance; trends 
for Thai society development in the future 

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

ȮȮȮȮȮĺŇĺńĥĬŅĔŅĶĪŅĚĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚĕŀĚĽńĚėĴ
őĸĔŒĬŀħňĨĩŉĚĮƤěěŋĭńĬȮĪķļġňŐĸŃĔĶŃŐĽĪňŗĴňŀŇĪīŇıĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ĽńĚėĴȮȮŏĻĶļģĔŇěȮȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮȮĽŇĪīŇĴĬŋļĵĝĬȮĽńĬĨŇĻŉĔļŅȮĮĶŃĝŅėĴ
ŀŅŏĞňĵĬȮĔġľĴŅĵŐĸŃŀĚėƢĔŅĶĶŃľĺƞŅĚĮĶŃŏĪĻĪňŗĽŜŅėńĠȮŏľĨŋĔŅĶĦƢőĸĔĮƤěěŋĭńĬȮ
ŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚŒĬĽńĚėĴőĸĔ 

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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

ŠŤ şşşŢŠşŢȮīŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    š(š-ş-ţ) 
     Business and Daily Life 
     ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮĸńĔļĦŃĕŀĚīŋĶĔŇěȮ
ľĬƟŅĪňŗĕŀĚīŋĶĔŇěȮĔŅĶįĸŇĨȮĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢȮĔŅĶĨĸŅħȮĔŅĶ
ĭńĠĝňĔŅĶŏĚŇĬȮĽĳŅıŐĺħĸƟŀĴĪňŗĴňŀŇĪīŇıĸĨƞŀīŋĶĔŇěĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶŒĝƟ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĬőĵĭŅĵĕŀĚĶńģĭŅĸȮĔġľĴŅĵĳŅļňŀŅĔĶȮŐĸŃĔŅĶĬŜŅľĸńĔĮĶńĝĠŅ
ŏĻĶļģĔŇěıŀŏıňĵĚĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
     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 



ŠşŤ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
daily life 

Šť şşşŢŠşţȮœĪŏĸĵĻŉĔļŅ    ȮȮȮȮȮȮȮȮȮȮš&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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

ĸńĔļĦŃĳŌĴŇĻŅĽĨĶƢȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮĽńĚėĴĺńĥĬīĶĶĴĕŀĚ
ĮĶŃŏĪĻĽĴŅĝŇĔȮĔġĭńĨĶŀŅŏĞňĵĬȮĮĶŃĝŅėĴĔŅĶŏĴŊŀĚŐĸŃėĺŅĴĴńŗĬėĚŀŅŏĞňĵĬȮ
ĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮĮĶŃĝŅėĴĽńĚėĴŐĸŃĺńĥĬīĶĶĴŀŅŏĞňĵĬȮ
ėĺŅĴĽńĴıńĬīƢĳŅĵŒĬŐĸŃĳŅĵĬŀĔĔĸŋƞĴĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬȮĮĶŃőĵĝĬƢĪňŗœĪĵ
œħƟĶńĭěŅĔĔŅĶŏĕƟŅŏĮƦĬĽĴŅĝŇĔŀŅŏĞňĵĬ 

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

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

 ȮȮȮȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔŇěĔĶĶĴĪŅĚŏĻĶļģĔŇěŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭŏĻĶļģĔŇěĨĸŅħŐĸŃĔĸœĔĶŅėŅȮĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĶŅĵœħƟ
ěńĚľĺńħȮĭĪĭŅĪĳŅėĶńģŐĸŃŏŀĔĝĬȮŒĬĶŃĭĭŏĻĶļģĔŇěȮŏĚŇĬŐĸŃĽĩŅĭńĬĔŅĶŏĚŇĬȮ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Šşť 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĔŅĶėĸńĚȮĔŅĶĺŇŏėĶŅŃľƢŏĻĶļģĔŇěĮƤěěŋĭńĬ 

     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 

 
ŠŨ şşşţŠşŠȮȮĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒě                          š(š-ş-ţ) 

     Thinking and Decision Making 
 ȮȮȮȮȮľĸńĔĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶėŇħĕŀĚĴĬŋļĵƢȮĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ
ŐĭĭĨƞŅĚŕȮľĸńĔĔŅĶȮŒĝƟŏľĨŋįĸȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵ
ĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶĨńħĽŇĬŒěȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬĽŜŅľĶńĭĔŅĶĨńħĽŇĬŒěŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šş şşşţŠşš  ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ   ȮȮȮȮȮȮš(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, 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠşŦ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ethics and securities of computer network 
 

šŠ şşşţŠşŢ ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı  ȮȮȮȮȮȮȮȮȮȮš(š-ş-ţ) 
     Exercise for Health 
ȮȮȮȮȮėĺŅĴĶŌƟħƟŅĬĔŅĶŏėĸŊŗŀĬœľĺĶƞŅĚĔŅĵȮĶŌĮŐĭĭȮĔŇěĔĶĶĴȮĕŀĚĔŅĶ

ŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıĪňŗĶƞĺĴĽĴńĵȮŏľĴŅŃĽĴĔńĭŏıĻȮĺńĵȮŐĸŃĽĴĶĶĩĳŅıĪŅĚ
ĔŅĵĕŀĚŐĨƞĸŃĭŋėėĸȮȮŐĸŃĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĺŇĩňĝňĺŇĨ 

    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 ȮȮȮš(š-ş-ţ) 
     Science and Technology for Quality of Life 
 ȮȮȮȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅėŋĦĳŅı
ĝňĺŇĨŒĬĔŅĶħŜŅĶĚŀĵŌƞŀĵƞŅĚŏĮƦĬĽŋĕȮįĸĔĶŃĪĭĕŀĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ĪňŗĴňĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨĴĬŋļĵƢ 

    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 

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

ŐĸŃőĳĝĬŅĔŅĶȮĮĶŇĴŅĦıĸńĚĚŅĬŐĸŃĽŅĶŀŅľŅĶĪňŗėĺĶœħƟĶńĭĮĶŃěŜŅĺńĬȮĔŅĶ
ĮĶŃŏĴŇĬĳŅĺŃőĳĝĬŅĔŅĶȮľĸńĔĔŅĶěńħŀŅľŅĶĽĴħŋĸĨŅĴīĚőĳĝĬŅĔŅĶȮľĸńĔĔŅĶ
ŏĸŊŀĔŐĸŃĭĶŇőĳėįĸŇĨĳńĦĤƢŀŅľŅĶĮĸŀħĳńĵĨĸŀħěĬĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėȮ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Šşŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶŏĔŇħőĶėŐĸŃĔŅĶĮƚŀĚĔńĬőĶėȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕŀĬŅĴńĵĪŅĚ
ŏıĻȮŀŋĭńĨŇŏľĨŋŐĸŃĔŅĶĮģĴıĵŅĭŅĸȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıěŇĨȮŐĸŃľĸńĔĔŅĶŒĝƟĵŅ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

    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 

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

 ȮȮȮȮĔŅĶĔŜŅŏĬŇħőĸĔȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢȮėĺŅĴĽńĴıńĬīƢ
ŏĝŇĚĶŃĭĭĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļĽŇŗĚŐĺħĸƟŀĴĨƞŀėŋĦĳŅıĝňĺŇĨ
ŐĸŃįĸĔĶŃĪĭĨƞŀėŋĦĳŅıĝňĺŇĨȮĺŇĩňĝňĺŇĨĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĪƟŀĚĩŇŗĬȮ
ĽŇŗĚŐĺħĸƟŀĴĔńĭĔŅĶĪƞŀĚŏĪňŗĵĺȮĔġľĴŅĵŐĸŃĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ 

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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŤ şşşţŠşŦȮȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮHousehold Appliances Maintenance Techniques 
 ȮȮȮȮȮľĸńĔĔŅĶĪŜŅĚŅĬȮĔŅĶŒĝƟĚŅĬȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬ
ĝňĺŇĨĳŅĵŒĬĭƟŅĬȮŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĚŅĬœĲĲƚŅȮĚŅĬėĶŋĳńĦĤƢȮ

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠşŨ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŏėľŃĳńĦĤƢȮŐĸŃĵŅĬıŅľĬŃȮĔŅĶĨĶŃľĬńĔĩŉĚėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃľĵńħ
ıĸńĚĚŅĬ 
     Principle of operation; household kits maintenance 
techniques; tools and electronic tools use; durable goods, 
hardware and vehicles; security and energy conservation 
awareness 

šť şşşţŠşŧȮȮĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮRaising Crops and Animals in Daily Life 
 ȮȮȮȮȮľĸńĔĔŅĶĮĸŌĔıŊĝŏĭŊŘŀĚĨƟĬȮȮĔŅĶĮĸŌĔœĴƟħŀĔœĴƟĮĶŃħńĭŏıŊŗŀĨĔŐĨƞĚ
ĽĩŅĬĪňŗȮĔŅĶĮĸŌĔįńĔĮĸŀħĽŅĶıŇļıŊĝŏėĶŊŗŀĚŏĪĻŐĸŃĽĴŋĬœıĶŏıŊŗŀĔŅĶĭĶŇőĳėŒĬ
ėĶńĺŏĶŊŀĬȮĔŅĶĮĸŌĔœĴƟįĸŐĸŃœĴƟĵŊĬĨƟĬȮȮľĸńĔĔŅĶȮȮŏĸňŘĵĚĽńĨĺƢŏĭŊŘŀĚĨƟĬȮĔŅĶŏĸňŘĵĚ
ĽńĨĺƢŏĻĶļģĔŇěȮĔŅĶŏĸňŘĵĚŐĸŃĔŅĶħŌŐĸĽńĨĺƢŏĸňŘĵĚȮľĸńĔĔŅĶŏĔļĨĶĨŅĴĮĶńĝĠŅ
ŏĻĶļģĔŇěıŀŏıňĵĚ 
      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 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Potency Citizenship 

ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶĮĢŇĭńĨŇȮěńħĪŜŅőėĶĚĔŅĶȮŐĸŃĮĢŇĭńĨŇĨĬĪňŗ
ŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶıĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĭŋėėĸȮ
ėĺŅĴŏĽĴŀĳŅėŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴȮŏėŅĶıĽŇĪīŇȮŏĽĶňĳŅıŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬ
ĽńĚėĴœĪĵŐĸŃĮĶŃĝŅėĴőĸĔŀĵƞŅĚĽńĬĨŇĨŅĴľĸńĔĕńĬĨŇīĶĶĴȮĔŅĶĽĶƟŅĚŐĸŃĮĢŇĭńĨŇĨŅĴȮ

ĶŅĵĺŇĝŅŒľĴƞ 



ŠŠş 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĔġȮĔĨŇĔŅĕŀĚĽńĚėĴŐĸŃĔġľĴŅĵŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶŌĮŐĭĭĔŅĶĮĔėĶŀĚȮ
ŀŋħĴĔŅĶĦƢȮŐĸŃĺŇĩňĝňĺŇĨĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕȮľĬƟŅĪňŗ
ĕŀĚĨĬŏŀĚŒĬģŅĬŃĕŀĚıĸŏĴŊŀĚœĪĵŒĬĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵȮĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗ
ŏĕƟĴŐĕŖĚȮŐĸŃŏėŅĶıĽŇĪīŇįŌƟŀŊŗĬŀĵƞŅĚĴňŏľĨŋįĸȮĴňěŇĨĽŜŅĬŉĔȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚ
ĨĬŏŀĚȮĴňěŇĨŀŅĽŅŐĸŃěŇĨŐĸŃěŇĨĽŅīŅĶĦŃ 

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 
agrgxclqfgnȮ_lbȮpcqncarȮmrfcpȮncmnjcŲqȮpgefr*Ȯf_tcȮ_ȮtmjslrccpȮqngrit 
and public mind 

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

ĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮĽĶŋĮĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃȮ
ėĺŅĴĽŜŅėńĠĕŀĚĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶȮŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴ
ĽŋĕĳŅıȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃĪŅĚĔŅĵȮěŇĨȮ
ĽńĚėĴŐĸŃĮƤĠĠŅȮĔŅĶŀŀĔŐĭĭĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴ
ıĶƟŀĴŒĬĽĶƟŅĚŏĽĶŇĴŐĸŃħŌŐĸĽŋĕĳŅĺŃŒĬħƟŅĬĪňŗĽŜŅėńĠȮ 

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  

ĶŅĵĺŇĝŅŒľĴƞ 

šŨ  şşşŤŠşŤ-ťšȮȮĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮŏıŊŗŀĝňĺŇĨŐĸŃŀŅĝňı    Ţ&š-š-Ť' ĶŅĵĺŇĝŅŒľĴƞ 



ŠŠŠ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
                       0/st Century Skills for Living and Occupations 

ȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħȮĪķļĢňŏĔňŗĵĺĔńĭĪńĔļŃȮ3C őħĵĭŌĶĦŅ
ĔŅĶĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅĪńĔļŃĪňŗĽŜŅėńĠĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňı
ŀĵƞŅĚĴňėŋĦĳŅıŒĬĻĨĺĶĶļĪňŗȮšŠ  
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 

Ţş  şşşŤŠşŧ-ťšȮȮĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                     The King Wisdom for Local Development 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪĶĚĚŅĬȮľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮŐĸŃ
ŐĬĺėŇħĔŅĶıńĥĬŅŐĭĭĵńŗĚĵŊĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮĻŉĔļŅŐĬĺėŇħȮŐĸŃľĸńĔĔŅĶĕŀĚ
őėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮĺŇŏėĶŅŃľƢĵŋĪīĻŅĽĨĶƢĜĸŅħĶŌƟŏıŊŗŀĔŅĶıńĥĬŅ
ĝŋĴĝĬĨƟĬŐĭĭĨŅĴĻŅĽĨĶƢıĶŃĶŅĝŅĽŌƞĔŅĶıńĥĬŅŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮŐĸŃĶƞĺĴĴŊŀĔńĬ
ĪŜŅĚŅĬőħĵĭŌĶĦŅĔŅĶŐĭĭŀĚėƢĶĺĴĔńĭĪňĴĳŅėňŏėĶŊŀĕƞŅĵ 
  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 

ĶŅĵĺŇĝŅŒľĴƞ 

ŢŠ  şşşŤŠşŨ-ťšȮȮĔŅĶėŇħŏĝŇĚŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                       Logical Thinking    
 ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĽħĚĺŇīňĔŅĶėŜŅĬĺĦĨŅĴĸŜŅħńĭĕńŘĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶĨńĺŏĸĕȮĽńħĽƞĺĬȮĶƟŀĵĸŃȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅȮĔŅĶŒľƟŏľĨŋįĸȮĔŅĶŒľƟŏĚŊŗŀĬœĕ
ŏĝŇĚĳŅļŅȮŏĝŇĚĽńĠĸńĔļĦƢȮŐĸŃŐĭĭĶŌĮȮŒĬĔŅĶŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĺŇŏėĶŅŃľƢŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŏĸŊŀĔŒĝƟŐĬĺĪŅĚœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵĕƟŀĴŌĸĕƞŅĺĽŅĶŒĬőĸĔĮƤěěŋĭńĬȮŐĸŃĔŅĶĨńħĽŇĬŒěĭĬ

ĶŅĵĺŇĝŅŒľĴƞ 



ŠŠš 

 

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

Ţš  şşşŤŠŠş-ťšȮȮĳŅļŅŀńĚĔķļŏıŊŗŀĺŇĝŅĝňıȮȮ  ȮȮ ȮȮȮŢ&š-š-Ť' 
            English for Professional Purposes 
     ȮȮȮȮȮȮȮıŌħėŋĵŏĝŇĚŏĪėĬŇėŒĬŏĶŊŗŀĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮőĨƟĨŀĭŀĵƞŅĚ
ėĸƞŀĚŐėĸƞĺŐĸŃŏĮƦĬīĶĶĴĝŅĨŇőĨƟĨŀĭĔńĭįŌƟıŌħĪňŗŏĮƦĬŏěƟŅĕŀĚĳŅļŅœħƟőħĵœĴƞĴňėĺŅĴ
ŏėĶƞĚŏėĶňĵħȮĽĶƟŅĚĩƟŀĵėŜŅĪňŗĝńħŏěĬŐĸŃĴňėĺŅĴĸŃŏŀňĵħŒĬľńĺĕƟŀĪňŗľĸŅĔľĸŅĵȮőħĵĴň
ėĺŅĴŏĕƟŅŒěěŋħĮĶŃĽĚėƢĕŀĚĮĶŃŏħŖĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬĪńŘĚĶŌĮīĶĶĴŐĸŃĬŅĴīĶĶĴȮ
ŀīŇĭŅĵĴŋĴĴŀĚŏĔňŗĵĺĔńĭĮƤĠľŅŏĜıŅŃĪňŗĴňėĺŅĴœħƟŏĮĶňĵĭŐĸŃŏĽňĵŏĮĶňĵĭȮİƗĔĮĢŇĭńĨŇ
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 

 
 
 
 
 



ŠŠŢ 

 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅĝňıėĶŌ 

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

    Educational Philosophy 
ȮȮȮȮĮĶńĝĠŅȮŐĬĺėŇħȮŐĸŃĪķļġňĪŅĚĔŅĶĻŉĔļŅȮĻŅĽĬŅȮŏĻĶļģĔŇěȮ

ĽńĚėĴȮĺńĥĬīĶĶĴȮıŋĪīĮĶńĝĠŅĔŅĶĻŉĔļŅȮĮĶńĝĠŅĔŅĶĻŉĔļŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮ
ĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĬĺėŇħŐĸŃĔĸĺŇīňĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬȮŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅĽĩŅĬĻŉĔļŅ 

    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
ŠşťŢťşŢȮȮľĸńĔĔŅĶ
ĭĶŇľŅĶĔŅĶĻŉĔļŅ 
ŐĸŃĺŇĝŅȮŠşťţťşťȮȮ
ĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅȮȮ 

š ŠşŠšŠşš ĔŅĶĻŉĔļŅŐĭĭŏĶňĵĬĶĺĴ             Ȯš(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 
support services 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠŠţ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţ ŠşŠţŠşŤ ėĺŅĴŏĮƦĬėĶŌȮȮȮȮȮ   ȮȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ(š-š-Ť) 

    Self ů Actualization for Teachers 
                ȮĽĳŅıĚŅĬėĶŌȮėŋĦĸńĔļĦŃȮŐĸŃĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌȮĔŅĶĮĸŌĔİƤĚěŇĨ
ĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮľĸńĔīĶĶĴŅĳŇĭŅĸȮŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴĕŀĚĺŇĝŅĝňıėĶŌȮĔŅĶĮĢŇĭńĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚȮĪňŗħňȮȮĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃ
ŏĽňĵĽĸŃŒľƟĽńĚėĴȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĶŌŐĸŃĺŇĝŅĝňıėĶŌȮĔŅĶěńħĔŅĶėĺŅĴĶŌƟŏĔňŗĵĺĔńĭ
ĺŇĝŅĝňıėĶŌȮĔŅĶŏĮƦĬįŌƟĶŀĭĶŌƟŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬėŇħȮ
ĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮœħƟȮȮĽŅĴŅĶĩŐĽĺĚľŅŐĸŃŏĸŊŀĔŒĝƟĕƟŀĴŌĸ
ĕƞŅĺĽŅĶȮėĺŅĴĶŌƟŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚėĶŌĔńĭįŌƟŏĶňĵĬĪňŗ
ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĻńĔĵĳŅıįŌƟŏĶňĵĬȮĔŅĶĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıĪňŗėŋĶŋ
ĽĳŅĔŜŅľĬħȮĔŅĶĽĶƟŅĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃıńĥĬŅĺŇĝŅĝňıėĶŌŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
                 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-ťšȮȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌ  
                    Ethics and Spirituality for Teachers    ȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮĮĶŃıķĨŇȮĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬ
ħƟĺĵěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮȮŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚĪňŗ
ŏĕƟĴŐĕŖĚȮħŜŅĶĚĨĬŒľƟŏĮƦĬĪňŗŏėŅĶıĻĶńĪīŅĕŀĚįŌƟŏĶňĵĬŐĸŃĽĴŅĝŇĔŒĬĝŋĴĝĬȮőħĵĔŅĶĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėƞŅĬŇĵĴĕŀĚėĶŌȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌȮėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴĽŜŅľĶńĭėĶŌȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮĔġľĴŅĵĽŜŅľĶńĭėĶŌȮĽĳŅıĔŅĶĦƢĔŅĶıńĥĬŅ
ĺŇĝŅĝňıėĶŌȮȮőħĵŒĝƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĮĶŃĽĭĔŅĶĦƢȮĔĶĦňĻŉĔļŅȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟĔŅĶ
ĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮ
ĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 
 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ţ ŠşšššşŠ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮ     Ţ(š-š-Ť)  
ȮȮȮȮCurriculum Development 
    ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĮĶńĝĠŅȮ

ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŒĬĔŅĶěńħĪŜŅľĸńĔĽŌĨĶȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶŐĸŃĽŅĴŅĶĩ
ěńħĪŜŅľĸńĔĽŌĨĶœħƟȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶĔŅĶİƗĔ

ŠşšŠšşŠ-ťšȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
           Curriculum Development 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŐĸŃľĸńĔĽŌĨĶĶŅĵĺŇĝŅĨŅĴīĶĶĴĝŅĨŇ
ĕŀĚĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮ
ŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĺŇĺńĥĬŅĔŅĶ
ĕŀĚľĸńĔĽŌĨĶȮĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮıŊŘĬģŅĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ ŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 



ŠŠŤ 

 

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

    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 

ĪŅĚĮĶńĝĠŅĔŅĶĻŉĔļŅȮěŇĨĺŇĪĵŅȮĽńĚėĴȮĺńĥĬīĶĶĴȮŏĪėőĬőĸĵňȮŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚȮ
ľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅľĸńĔĽŌĨĶœĮ
ŒĝƟȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĮƤĠľŅŐĸŃŐĬĺőĬƟĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮȮŏıŊŗŀŒľƟŏĮƦĬįŌƟĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 

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

    ĪķļġňŐĸŃĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟįŌƟŏĶňĵĬĶŌƟěńĔėŇħŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦėŇħĽĶƟŅĚĽĶĶėƢŐĸŃŐĔƟĮƤĠľŅȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇ
ŏĔňŗĵĺĔńĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĔŅĶ
ŏĶňĵĬĶŌƟȮȮĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶıńĥĬŅĻŌĬĵƢĔŅĶŏĶňĵĬŒĬĽĩŅĬĻŉĔļŅŐĸŃĔŅĶĭŌĶ
ĦŅĔŅĶȮȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĶňĵĬĶĺĴȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟŏĔŇħįĸěĶŇĚȮ
İƗĔĮĢŇĭńĨŇĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟȮ 

    Theories and models of learning management for 
qrsbclrŲqȮapgrical and creative thinking; 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; 

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

ȮȮȮȮȮȮȮȮȮȮȮȮĺŅĚŐįĬŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴīĶĶĴĝŅĨŇĽŅĕŅĺŇĝŅŏŀĔĪňŗĽŅĴŅĶĩ
ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟȮŏŀŅŒěŒĽƞȮ
ŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃĭŋėėĸȮěńħĔŇěĔĶĶĴŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻ
ĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĨĶŃľĬńĔĩŉĚĽŋĕĳŅĺŃĕŀĚįŌƟŏĶňĵĬȮĭŌĶĦŅ
ĔŅĶėĺŅĴĶŌƟȮŏĬŊŘŀľŅĺŇĝŅȮľĸńĔĽŌĨĶȮĻŅĽĨĶƢĔŅĶĽŀĬȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ŏıŊŗŀıńĥĬŅĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŐĸŃĳŅļŅȮĔŅĶĭŌĶĦŅĔŅĶĽŊŗŀ
ŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŒĬĝŋĴĝĬĪƟŀĚĩŇŗĬȮȮĽŊŗŀŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĻŉĔļŅŏĶňĵĬĶĺĴȮĔŅĶ
ĝňŘŐĬŃįŌƟŏĶňĵĬȮȮĔŅĶĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶĮĢŇĭńĨŇĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮĔŅĶĪħĸŀĚěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮŏĮƦĬ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



ŠŠť 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
practice in effective learning management, and in classroom 
management for constructing learning environment serving 
jc_plcpqŲȮ_afgctckclrȮjc_plgle 

 
 

įŌƟĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅı 
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 happiness in learning; awareness 
glȮjc_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. 

ť ŠşšţšşŤ ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇ            š(Š-š-Ţ) 
 ȮȮȮȮŏĻĶļģĔŇěıŀŏıňĵĚ ȮȮȮȮ 
     Learning Management Follow Sufficiency Economy 
Philosophy    ȮȮȮȮȮȮ 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃ 
 ȮȮȮȮĔŅĶěńħĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĮĶńĝĠŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĬŜŅĮĶńĝĠŅ
ŏĻĶļģĔŇěıŀŏıňĵĚœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮőėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇȮ
ŏĔļĨĶĪķļġňŒľĴƞȮŀŀĔŐĭĭĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶȮŐĬĺėŇħŏĻĶļģĔŇě
ıŀŏıňĵĚȮŏĔļĨĶĪķļġňŒľĴƞȮľĸńĔĔŅĶĪĶĚĚŅĬĔńĭĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮİƗĔ
ĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶȮ 



ŠŠŦ 
 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
  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_lbȮigleŲqȮumpigleȮ
principles to learning areas; practice in simulation learning 
management and real situation 

Ŧ ŠşŢŢŢşŠȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮEducation Innovation and Information Technology 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮĔŅĶŀŀĔŐĭĭĽŊŗŀȮĬĺńĨĔĶĶĴŐĸŃ

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶ
ŀŀĔŐĭĭȮįĸŇĨȮĮĶŃĵŋĔĨƢŒĝƟȮĮĶŃŏĴŇĬĽŊŗŀĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶŏĶňĵĬĶŌƟȮĨĸŀħěĬĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

    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  ȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮ 
                       Innovation and Information Technology for 
Educational Communication and LearningȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      ȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬ
ĬĺńĨĔĶȮĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴň
ėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮ
ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĸŊŀĔ
ŐĸŃĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĔŅĶĻŉĔļŅŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃœĴƞĸŃŏĴŇħĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴň
ėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Apply digital technologies for learning management 
bcqgelȮglȮ_aampb_lacȮugrfȮglbgtgbs_jȮk_hmpȮrmȮbctcjmnȮjc_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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀĺŇĝŅȮȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



ŠŠŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
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 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮMeasurement and Evaluation of Learning 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĺńħıķĨŇĔĶĶĴĔŅĶĻŉĔļŅȮĔŅĶľŅėŋĦĳŅı
ŏėĶŊŗŀĚĴŊŀĺńħįĸĔŅĶĻŉĔļŅȮĮĢŇĭńĨŇĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬ 

    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 
mdȮ _qqcqqgleȮ _lbȮ ct_js_rgleȮ qrsbclrqŲȮ jc_plgle*Ȯ _qqcqqgleȮ _lbȮ
ct_js_rgleȮrfcȮqrsbclrqŲȮjc_plgleȮ_lbȮgknjckclrgleȮrfcȮpcqsjrqȮmdȮ
the measurement in developing students 

ŠşţššşŠ-ťšȮȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLearning Measurement and Evaluation               
      ȮȮȮȮȮĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĽĳŅıěĶŇĚħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴ
ŐĸŃĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚĽŅĶŃĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗĮĶŃŏĴŇĬȮĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚ
ĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮĽŃĪƟŀĬįĸĔŅĶĮĶŃŏĴŇĬ
ŏıŊŗŀıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮ
ĪķļġňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚ
ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮĔŅĶŒľƟĕƟŀĴŌĸĮƚŀĬĔĸńĭĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ
ŐĬĺĪŅĚĔŅĶŒĝƟįĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬŒĬĮĶńĭĮĶŋĚıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩĺńħŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĽĶƟŅĚĽĶĶėƢȮŐĸŃ
ŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟŐĸŃ
ĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀĺŇĝŅ
ĳŅļŅŀńĚĔķļȮľĬƞĺĵĔŇĨȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



ŠŠŨ 

 

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

ȮȮȮȮResearch for Learning Development 
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĺŇěńĵȮĔŅĶŒĝƟŐĸŃįĸŇĨĚŅĬĺŇěńĵ

ŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ
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-ťšȮȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch and Development in Innovation and LearningȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮĺŇěńĵȮŐĔƟĮƤĠľŅŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔȮĭĶŇĭĪėĺŅĴŐĨĔĨƞŅĚ
ľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶıŇŏĻļȮőħĵĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢ
ĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶ
ĺŇěńĵőħĵĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮ
ĔŅĶĽĶƟŅĚŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴŒĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭ
ĭĶŇĭĪĕŀĚĝŋĴĝĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶ
ŏĮƦĬėĶŌĪňŗħňȮȮĴňėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚ 

Research, solve problems to develop learners, and 
apc_rcȮgllmt_rgmlȮrmȮbctcjmnȮjc_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 
_nnjwgleȮnpglagn_jq*Ȯamlacnrq*Ȯpcqc_pafȮrfcmpgcq*Ȯpcqc_pafcpqŲȮcrfgaq*Ȯ
research 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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮĝŊŗŀĺŇĝŅȮȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

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

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Ššş 

 

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

   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 

ŠŠ ŠşŤŢŤşšȮěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ   ȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮ Psychology for Teachers 
ȮȮȮȮȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮĪķļġňĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ

ěńħĽĳŅıŐĺħĸƟŀĴľƟŀĚŏĶňĵĬŒľƟŏĮƦĬĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟěŇĨĺŇĪĵŅĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅŏıŊŗŀėĺŅĴŏĕƟŅŒěȮŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚ
įŌƟŏĶňĵĬŒľƟŏĨŖĴĻńĔĵĳŅıȮěŇĨĺŇĪĵŅĔŅĶŐĬŃŐĬĺŐĸŃĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĶŃĭĭĔŅĶ
ħŌŐĸĝƞĺĵŏľĸŊŀĬńĔŏĶňĵĬȮŒľƟĽŅĴŅĶĩĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒĬĔŅĶĺŅĚŐįĬĔŅĶĻŉĔļŅȮ
ŀŅĝňıŐĸŃĔŅĶĮĶńĭĨńĺŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮĨĸŀħěĬĽŅĴŅĶĩŒľƟ
ėŜŅŐĬŃĬŜŅĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴňėŋĦĳŅıĝňĺŇĨĪňŗħňĕŉŘĬ 

    Learning psychology and educational psychology;  
learning theories, classroom environmental management for  
learning  community; use of  learning  psychology and educational 
nqwafmjmewȮ Ȯ dmpȮ slbcpqr_lbgleȮ Ȯ _lbȮ Ȯ qsnnmprgleȮ Ȯ jc_plcpŲqȮ
potentials, 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                                   ȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPsychology for Teacher                               Ȯ 

ľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļĢňĪŅĚěŇĨĺŇĪĵŅıńĥĬŅĔŅĶȮěŇĨĺŇĪĵŅ
ĔŅĶĻŉĔļŅȮŐĸŃěŇĨĺŇĪĵŅĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĪńĔļŃĪŅĚĽĴŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴĝƞĺĚĺńĵȮŏħŖĔĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬ
ıŇŏĻļȮĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚěŇĨĺŇĪĵŅĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ
ŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıŐĸŃĝƞĺĚĺńĵȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚěŜŅŏĮƦĬıŇŏĻļȮŐĬĺ
ĪŅĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĔńĭįŌƟĮĔėĶŀĚŏĔňŗĵĺĔńĭĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮ
ĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮĔŅĶĽŃĪƟŀĬėŇħȮŏıŊŗŀŒľƟĽŅĴŅĶĩŀŀĔŐĭĭħŌŐĸĝƞĺĵŏľĸŊŀȮŐĸŃ
ıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸĨŅĴĻńĔĵĳŅıȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨĺŇĠĠŅĦȮ
ėĺŅĴŏĮƦĬėĶŌȮĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒľƟĕƟŀĴŌĸ
ĵƟŀĬĔĸńĭŐĔƞįŌƟĮĔėĶŀĚŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮ
ŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶŏĮƦĬėĶŌĪňŗħňȮĴň
ėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 



ŠšŠ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
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               ȮȮȮȮȮȮȮȮȮš(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-ťšȮĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEducation Administration and Quality Assurance in 
Education           

ĮĶńĝĠŅĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĭĶŇĭĪȮĬőĵĭŅĵȮĵŋĪīĻŅĽĨĶƢȮŏıŊŗŀ
ěńħĪŜŅŐįĬĚŅĬŐĸŃőėĶĚĔŅĶıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮŀŀĔŐĭĭȮħŜŅŏĬŇĬĔŅĶ
ŏĔňŗĵĺĔńĭĚŅĬĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅȮħƟĺĵŀĚėƢėĺŅĴĶŌƟ
ĪŅĚĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĽĩŅĬĻŉĔļŅȮĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅȮŐĸŃŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮŏıŊŗŀĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒľƟ
įŌƟŏĶňĵĬȮĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĳĪĕŀĚ
ĔŅĶĻŉĔļŅȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀıńĥĬŅĨĬŏŀĚŒľƟĴň
ĪńĻĬėĨŇĪňŗħňĩŌĔĨƟŀĚĨƞŀĭƟŅĬŏĴŊŀĚȮıŊŘĬģŅĬĝňĺŇĨĪňŗĴńŗĬėĚȮĴňĚŅĬĪŜŅȮĴňŀŅĝňıȮŏĮƦĬıĸŏĴŊŀĚ
ħňȮĶŀĭĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔȮĽńĚėĴĪńĬĽĴńĵȮŐĸŃĪńĬĨƞŀėĺŅĴ
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 

Š,ȮĶĺĴȮȮŢȮĶŅĵĺŇĝŅŏĕƟŅ
ħƟĺĵĔńĬȮœħƟŐĔƞ
ŠşŠŠŠşŢȮĮĶńĝĠŅ
ĔŅĶĻŉĔļŅȮŠşťŢťşŢȮȮ
ľĸńĔĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅ 
ŠşťţťşťȮȮĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮȮ 
ĝŊŗŀĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ
ŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 ŠŢ ŠşťţťşťȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ  ȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

ȮȮȮȮEducational Quality Assurance     
ȮȮȮȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶėŋĦĳŅıĔŅĶĻŉĔļŅȮȮ

ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĬĻŉĔļŅȮĽŅĴŅĶĩ
ěńħĔŅĶėŋĦĳŅıĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅėŋĦĳŅıĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮŐĸŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶěńħĔŇěĔĶĶĴĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶěńħĔŇěĔĶĶĴ
ĔŅĶŏĶňĵĬĶŌƟœħƟȮȮ 



Ššš 

 

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

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 

Šţ ŠšŢŢŦşŠ  ĳŅļŅœĪĵĽŜŅľĶńĭėĶŌȮȮȮȮ             Ȯš(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-ťšȮȮĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLanguage for Communication  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬ
ĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵĔŅĶĺŇŏėĶŅŃľƢŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ
ľĸńĔĔŅĶȮŏĪėĬŇėĺŇīňĔŅĶŒĝƟȮİƗĔĮĢŇĭńĨŇĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮĳŅļŅĪƞŅĪŅĚȮ
ŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĝńŘĬŏĶňĵĬȮŀŀĔŐĭĭĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĳŅļŅĪƞŅĪŅĚȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮĽŊĭėƟĬ
ĽŅĶĬŇŏĪĻŏıŊŗŀıńĥĬŅĨĬŒľƟĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭȮİƗĔĔŅĶŒĝƟ
ĳŅļŅŐĸŃĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚľĸŅĵľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

Use Thai-English language for communication in learning 
management appropriately in accordance with amlrcvrȮ_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 

Š,ȮĶĺĴȮšȮĶŅĵĺŇĝŅŏĕƟŅ
ħƟĺĵĔńĬȮœħƟŐĔƞȮ
ŠšŢŢŦşŠȮȮĳŅļŅœĪĵ
ĽŜŅľĶńĭėĶŌȮȮȮȮŐĸŃȮ
ŠšţšŦşŢȮĳŅļŅȮ
ŀńĚĔķļĽŜŅľĶńĭėĶŌȮȮȮȮȮ 
š,ȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĝŊŗŀ
ĺŇĝŅȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ
ŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

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

ĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļŐĸŃĺńĥĬīĶĶĴȮ
ĮĶŃŏıĦňȮĺŇĩňĝňĺŇĨŐĸŃėĺŅĴŏĝŊŗŀȮŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

    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 
language and culture for peaceful living 

Šť ŠşŠŢŠşţȮȮĔŅĶěńħĔŅĶŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮLearning Resources and Local Wisdom Management

 Ȯ 
ȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮĕŀĭŏĕĨĕŀĚŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇ

ĮƤĠĠŅĪƟŀĚĩŇŗĬȮĮĶŃŏĳĪĕŀĚŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟĪňŗĽŜŅėńĠŒĬĪƟŀĚĩŇŗĬȮőėĶĚĽĶƟŅĚ
ıŊŘĬģŅĬŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬȮĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬŒĬģŅĬŃĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟȮĭĪĭŅĪĕŀĚĳŌĴŇĮƤĠĠŅĪňŗĴňĨƞŀĔŅĶĩƞŅĵĪŀħ
ėĺŅĴĶŌƟȮěŋħĴŋƞĚľĴŅĵĶŃĭĭŏĬŊŘŀľŅŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ
ŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĻŉĔļŅȮĔŅĶŒĝƟŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀ
ĔŅĶěńħĔŅĶĻŉĔļŅ 

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 

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

 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšŢšşšȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ěńħ ȮȮȮȮĔŅĶŒĬĝńŘĬŏĶňĵĬ 

ȮȮȮȮĪķļġňŏĔňŗĵĺĔńĭĔŅĶėŇħŐĸŃĔŅĶıńĥĬŅĽĨŇĮƤĠĠŅȮŏĪėĬŇėĔŅĶěńħ
ĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĔĶŃĭĺĬĔŅĶėŇħŐĔƟĮƤĠľŅȮ
ŐĸŃĔĶŃĭĺĬĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅ
ĔĶŃĭĺĬĔŅĶėŇħŒĬĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀ
ıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħŐĭĭĨƞŅĚŕ 

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
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 ȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮLearner Development Activities 

 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĔƞŀĬȮ8ȮŠşšššşŠȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮ 
ȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĴŋƞĚľĴŅĵȮŐĸŃĮĶŃőĵĝĬƢĕŀĚĔŇěĔĶĶĴıńĥĬŅ

įŌƟŏĶňĵĬȮĮĶŃŏĳĪĕŀĚĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮľĸńĔĔŅĶĭĶŇľŅĶěńħĔŅĶĔŇěĔĶĶĴ
ıńĥĬŅįŌƟŏĶňĵĬȮĸńĔļĦŃŐĸŃŐĬĺĪŅĚĔŅĶěńħĔŇěĔĶĶĴŐĬŃŐĬĺȮĔŇěĔĶĶĴĬńĔŏĶňĵĬȮ
ĔŇěĔĶĶĴĸŌĔŏĽŊŀȮĵŋĺĔŅĝŅħȮįŌƟĭŜŅŏıŖĠĮĶŃőĵĝĬƢȮĔŇěĔĶĶĴŏıŊŗŀĽńĚėĴŐĸŃ
ĽŅīŅĶĦĮĶŃőĵĝĬƢȮĔŅĶĮĶŃŏĴŇĬįĸĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬȮĔŅĶİƗĔěńħőėĶĚĔŅĶ
ĔŇěĔĶĶĴıńĥĬŅįŌƟŏĶňĵĬ 

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 

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

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠšŤ 

 

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

įƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮĶŌĮŐĭĭĕŀĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŇěĔĶĶĴŐĸŃ
ĭĶŇĔŅĶĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟ
ĔŅĶŏĶňĵĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&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. 

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

ĽŊŗŀĔŅĶĽŀĬĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅĺŇĝŅȮĔŅĶĺŇŏėĶŅŃľƢŏĬŊŘŀľŅȮŀŀĔŐĭĭŐĸŃıńĥĬŅ
ĽŊŗŀĔŅĶĽŀĬȮĔŅĶľŅĮĶŃĽŇĪīŇĳŅıĕŀĚĽŊŗŀĔŅĶĽŀĬȮİƗĔĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŐĸŃľŅ
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   
 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

šŠ ŠşŢŢŢşţȮȮĔŅĶĽĶƟŅĚŐĸŃĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮMultimedia Construction and Presentation for   

Education 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Ššť 

 

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

ĴńĸĨŇĴňŏħňĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮľĸńĔĔŅĶĽĶƟŅĚĽŊŗŀĴńĸĨŇĴňŏħňĵȮŐĸŃĔŅĶ
ĬŜŅŏĽĬŀĽŊŗŀĴńĸĨŇĴňŏħňĵŏıŊŗŀĔŅĶĻŉĔļŅȮİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬ
ĔŅĶŀŀĔŐĭĭȮĽĶƟŅĚȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĶŌĮŐĭĭĨƞŅĚȮŕȮ 

    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 

šš ŠşţŢţşšȮĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

     ȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĮĶŃŏĳĪŐĸŃĸńĔļĦŃ
ĽŜŅėńĠĕŀĚőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĔŅĶĺŇěńĵȮŐĬĺėŇħŏĭŊŘŀĚĨƟĬ
ĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵȮĔŅĶĽĶƟŅĚŐĲƚĴĕƟŀĴŌĸŐĸŃĔŅĶŏĸŊŀĔŒĝƟėŜŅĽńŗĚ
ĨƞŅĚŕȮȮŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŐĮĸįĸĕƟŀĴŌĸ 

      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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠšŦ 

 

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

šţ ŠşŤŠŤşţȮĴĬŋļĵĽńĴıńĬīƢĽŜŅľĶńĭėĶŌȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮš&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 

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

ĻŉĔļŅŐĸŃĔŅĶİƗĔİĬĨĬŏŀĚĨŅĴŐĬĺėŇħěŇĨĨĮƤĠĠŅĻŉĔļŅŏıŊŗŀėĺŅĴŏĮƦĬėĶŌĪňŗŐĪƟ 
    Definitions, significance, and background; concepts of 

contemplative education and self-practice through contemplative 
education 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

ĳŅĺŃįŌƟĬŜŅȮĭĪĭŅĪľĬƟŅĪňŗĕŀĚįŌƟĬŜŅȮėŋĦĸńĔļĦŃĕŀĚįŌƟĬŜŅĪňŗħňȮȮěŇĨĺŇĪĵŅĕŀĚįŌƟĬŜŅȮ
ĔŅĶŏĽĶŇĴĽĶƟŅĚĳŅĺŃįŌƟĬŜŅȮĔŅĶıńĥĬŅėĺŅĴĽĶƟŅĚĽĶĶėƢĕŀĚįŌƟĬŜŅȮįŌƟĬŜŅĔńĭĔŅĶ
ĨńħĽŇĬŒěȮİƗĔĪńĔļŃĔŅĶŏĮƦĬįŌƟĬŜŅȮŏĪėĬŇėĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪňŗħň 

     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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



Ššŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
and decision making; practice leadership skills; technical strengthen  
good leadership 

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

ĕŀĚĔŇěĔŅĶĸŌĔŏĽŊŀȮĪńĔļŃŐĸŃĔŇěĔĶĶĴĨƞŅĚŕȮĕŀĚĸŌĔŏĽŊŀȮİƗĔŀĭĶĴĺŇĝŅįŌƟĔŜŅĔńĭ
ĸŌĔŏĽŊŀĮĶŃŏĳĪŒħĮĶŃŏĳĪľĬŉŗĚŒĬĕńŘĬėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬȮĨŅĴľĸńĔĽŌĨĶĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶĸŌĔŏĽŊŀŐľƞĚĝŅĨŇŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĸŌĔŏĽŊŀ
ŒĬőĶĚŏĶňĵĬ 

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 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 

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

ĔŇěĔĶĶĴĬńĬĪĬŅĔŅĶĮĶŃŏĳĪĨƞŅĚŕȮĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟĔŇěĔĶĶĴ
ĬńĬĪĬŅĔŅĶŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮőħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĨŅĴĔĸŋƞĴĽŅĶŃȮ
ěńħőėĶĚĔŅĶĬńĬĪĬŅĔŅĶŒĬőĶĚŏĶňĵĬŐĸŃĝŋĴĝĬ 

    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 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮSchool Botanical Garden 
ȮȮȮȮŏĶňĵĬĶŌƟıĶŃĶŅĝĮĶŅĶĳȮıĶŃĶŅĝħŜŅĶŇȮėĺŅĴŏĮƦĬĴŅȮŀĚėƢĮĶŃĔŀĭ

  ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶ 



ŠšŨ 

 

Īňŗ ĶľńĽĺŇĝŅ ĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ&ŏħŇĴ'ȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ &ŒľĴƞ'ȮȮľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬȮĔŅĶĽĶƟŅĚŐĸŃěńħĮƤěěńĵıŊŘĬģŅĬŒĬőĶĚŏĶňĵĬŒľƟŏĮƦĬ
ĮƤěěńĵŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶ
ěńħĪŜŅŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶ
ħŜŅŏĬŇĬĚŅĬĽĺĬıķĔļĻŅĽĨĶƢőĶĚŏĶňĵĬħƟŅĬĨƞŅĚŕȮœħƟȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 

     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    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ(ş-š-Š) 
 ȮȮȮȮȮȮȮȮȮȮȮIndividual Development Plan : ID Plan     
 ȮȮȮȮȮȮȮȮȮȮȮěńħĪŜŅėĶŋĬŇıĬīƢȮőħĵĔŅĶĶĺĭĶĺĴȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢĽĴĶĶĩĬŃĔŅĶ
ĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬėĶŌȮįƞŅĬĔĶŃĭĺĬĔŅĶĩŀħĭĪŏĶňĵĬěŅĔĔŅĶ
ĮĢŇĭńĨŇĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏĨŇĴŏĨŖĴĽĴĶĶĩĬŃȮĽŃĪƟŀĬ
ĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ
&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
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 

 
 



ŠŢş 

 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıėĶŌ 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠşşţŧşŠȮȮĔŅĶİƗĔĮĢŇĭńĨŇĺŇĝŅĝňıėĶŌĶŃľĺƞŅĚŏĶňĵĬȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&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 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&Ũş' 
 ȮȮȮȮȮȮȮȮȮȮPracticum in Teaching / 
 ȮȮȮȮȮȮȮȮȮȮȮĽĶŋĮėŋĦĸńĔļĦŃĕŀĚĨĬŏŀĚŐĸŃėĶŌĪňŗŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĔŐĸŃ
ĻĶńĪīŅŒĬĺŇĝŅĝňıėĶŌȮĶŃĭŋěĶĶĵŅĭĶĶĦĨƞŀĨĬŏŀĚŐĸŃĨƞŀĺŇĝŅĝňıȮĶŀĭĶŌƟĭĪľĬƟŅĪňŗ
ėĶŌįŌƟĽŀĬŐĸŃėĶŌĮĶŃěŜŅĝńŘĬŒĬĽĩŅĬĻŉĔļŅȮȮŏĕƟŅŒěĭĶŇĭĪĝŋĴĝĬȮȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚ
ŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŒĝƟŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃ
ŀńĬıŉĚĮĶŃĽĚėƢȮĶĺĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶıńĥĬŅėŋĦĳŅıįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬ
ĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅĶŅĵĔĶĦňȮ&Case Study) őħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚ
ěŇĨĺŇĪĵŅȮŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıȮĽĶŋĮ
ŐĬĺĪŅĚŐĸŃĸńĔļĦŃĔŇěĔĶĶĴĔŅĶıńĥĬŅĺŇĝŅĝňıĕŀĚėĶŌĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅȮ
įƞŅĬĔĶŃĭĺĬĔŅĶĽńĚŏĔĨŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌȮĩŀħĭĪŏĶňĵĬěŅĔ
ĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŐĸŃĬŜŅįĸěŅĔĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC)  ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅ
ĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮěŜŅĬĺĬ
ĝńŗĺőĴĚŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 



ŠŢŠ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
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 ȮȮȮȮȮȮȮȮȮȮȮŠ&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 
kc_qspgleȮglqrpskclrq9Ȯafcaigle*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
ĨŅĴĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĔŅĶ
ĭĶŇľŅĶĔŅĶĻŉĔļŅȮŀŀĔŐĭĭĬĺńĨĔĶĶĴȮĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĻŉĔļŅŐĨƞĸŃĶŃħńĭȮĭĶŇľŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴňėŋĦĳŅı
ŐĸŃĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚ
ŒĬĔŅĶıńĥĬŅȮħŌŐĸȮĝƞĺĵŏľĸŊŀįŌƟŏĶňĵĬȮŒľƟĴňėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮĺŇŏėĶŅŃľƢŐĸŃ
ĬŜŅŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıĪňŗŏĪƞŅĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪńŘĚĪŅĚħƟŅĬĻŅĽĨĶƢĺŇĝŅĝňıėĶŌŐĸŃĻŅĽĨĶƢĽŅĕŅĺŇĝŅŏŀĔȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮŐĸŃĬŜŅįĸěŅĔ
ĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&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 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮěŜŅĬĺĬ
ĝńŗĺőĴĚŐĸŃėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
 
 



ŠŢš 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
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
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭĔŅĶěńħĭĶĶĵŅĔŅĻĝńŘĬ
ŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħ
ĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗ
ĪńĬĽĴńĵȮĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŒĬĔŅĶıńĥĬŅŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴň
ėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬ
įĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗ
ĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮ
ŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮ
ĮĶŃŏĴŇĬĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬ
ĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭ
ĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĶŅĵĺŇĝŅŒľĴƞ 



ŠŢŢ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš 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 / 

      ĮĢŇĭńĨŇĔŅĶĽŀĬĺŇĝŅŏŀĔȮĺńħŐĸŃĮĶŃŏĴŇĬįĸȮŐĸŃĬŜŅįĸœĮŒĝƟŒĬ
ĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮĪŜŅĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮȮľĶŊŀ
ŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮŐĸŃĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬ
ĽĩŅĬĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮ 

      Practicum internship experiences in major subject: 
measuring and evaluating,  and apply the result for developing 
jc_plcpq9Ȯ amlbsargleȮ pcqc_pafȮ dmpȮ jc_plcpqŲȮ bctcjmnkclr9Ȯ
exchanging knowledge, or sharing knowledge in educational 
seminars, and fulfilling other educational assignments 

Šşşţŧşţ-ťš ĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮŠ  ȮȮȮȮȮť&Ťţş' 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮInternship /   
 ĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴň
ėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵŀŀĔŐĭĭ
ĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħĔŇěĔĶĶĴ
ĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃ
ĝŋĴĝĬŒĬĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħƟĺĵ
ĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħ
ĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĝňıȮȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
 

 



ŠŢţ 

 

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

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
ŐĸŃĬŜŅįĸœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮľĶŊŀŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬ
ĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮĮĶŃŏĴŇĬȮĮĶńĭĮĶŋĚŐĸŃĻŉĔļŅĺŇěńĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒĬ
ĽĩŅĬĻŉĔļŅȮŐĸŃĮĢŇĭńĨŇĚŅĬŀŊŗĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĽĩŅĬĻŉĔļŅ 

      Practicum internship experiences in major subject: 

ŠşşţŧşŤ-ťšȮȮĮĢŇĭńĨŇĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮšȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮť&Ťţş' 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮInternship 0   
 ȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĚŅĬŒĬľĬƟŅĪňŗėĶŌȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕŏĔŇħĔŅĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚŐĸŃĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬĺńĨĔĶȮőħĵ
ŀŀĔŐĭĭĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮȮĭŌĶĦŅĔŅĶĭĶŇĭĪĝŋĴĝĬŏĕƟŅĔńĭĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭ

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

 



ŠŢŤ 

 

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

įŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶıńĥĬŅŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚ
ĮĶŃĽĚėƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟ
ŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢ
ĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬ
ĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭ
ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&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 

 
 
 



ŠŢť 

 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠŠšŠŢşŠȮȮĲƕĽŇĔĽƢŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĻŉĔļŅėƟĬėĺƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĮĶŇĴŅĦĽŏĔĸŅĶƢŐĸŃŏĺĔŏĨŀĶƢȮ
ĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭĨƞŅĚȮŕȮĽĳŅıĽĴħŋĸȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮĽĴĭńĨŇĕŀĚĕŀĚŐĕŖĚȮ
ĽĴĭńĨŇĕŀĚĕŀĚœľĸȮĮĶŅĔĢĔŅĶĦƢĪŅĚėĺŅĴĶƟŀĬȮŐĔƠĽŀŋħĴėĨŇŐĸŃĪķļġňěĸĬƢȮ
ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚŀŋĦľıĸĻŅĽĨĶƢȮĮĶŅĔĢĔŅĶĦƢėĸŊŗĬȮŐĸŃĮĢŇĭńĨŇĔŅĶĪħĸŀĚ
ĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬȮŠşȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬœħƟȮ 
                Scientific methodology; scalar and vector; motion; force 
and the laws of motion equilibrium; energy; momentum; properties 
of matter; fluid mechanics; oscillations and waves, thermal 
properties of materials; ideal gas and the kinetic theory of gases 
and thermodynamics; include with ŠşȮlaboratory relevant to the 
contents above and integrated application of learning and teaching 
practices        
ŠŠšŠŢşšȮĲƕĽŇĔĽƢšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysics / 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠšŠŢşŠȮĲƕĽŇĔĽƢȮŠ 
ȮȮȮȮȮȮȮȮ ȮȮȮœĲĲƚŅĽĩŇĨȮœĲĲƚŅĔĶŃŐĽȮŐĴƞŏľĸŖĔŐĸŃıĸńĚĚŅĬȮĽĬŅĴŐĴƞŏľĸŖĔ
ŏĬŊŗŀĚěŅĔĔĶŃŐĽœĲĲƚŅȮŐĶĚŐĴƞŏľĸŖĔĪňŗĔĶŃĪŜŅĭĬŀĬŋĳŅėœĲĲƚŅŐĸŃĨńĺĬŜŅȮĔŅĶ
ŏľĬňŗĵĺĬŜŅŐĴƞŏľĸŖĔœĲĲƚŅȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĪķļġňĽńĴıńĪīĳŅıȮŀŇŏĸŖĔĨĶŀĬŐĸŃ
őėĶĚĽĶƟŅĚŀŃĨŀĴȮĪķļġňŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮėĸŊŗĬŐĸŃŀĬŋĳŅėȮĬŇĺŏėĸňĵĽŐĸŃ
ıĸńĚĚŅĬȮĔńĴĴńĬĨĳŅıĶńĚĽňȮŐĸŃĮĢŇĭńĨŇĔŅĶĪħĸŀĚĨŅĴŏĬŊŘŀľŅĕƟŅĚĨƟĬȮŠşȮ
ĮĢŇĭńĨŇĔŅĶŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 

ŠŠšŠŢşş-ťšȮȮĲƕĽŇĔĽƢıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                       Fundamental Physics    
 ȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚŏĺĔŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗŒĬĸńĔļĦŃĨƞŅĚŕȮĔġĔŅĶ
ŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬŐĸŃıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮĽĴħŋĸĔĸȮĕŀĚœľĸȮėĺŅĴĶƟŀĬȮėĸŊŗĬĔĸȮ
ŏĽňĵĚȮŐĽĚŐĸŃĪńĻĬŀŋĮĔĶĦƢȮœĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĲƕĽŇĔĽƢŀŃĨŀĴŐĸŃ
ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĶŅĵĺŇĝŅőħĵŒĝƟĪńĔļŃ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Knowledgeable and understanding, can explain analyze 
and create project which can be integrated into details of vector, type 
mdȮkmrgml*ȮLcurmlŲqȮj_u*ȮumpiȮ_lbȮclcpew*Ȯkmkclrsk*Ȯcosgjg`pgsk*Ȯ
fluids, heat, mechanical waves, sound, light and visual aids, 
electromagnetic waves, atomic physics, nuclear physics by using inquiry 
process and appropriate laboratory for used to learning management 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 

 



ŠŢŦ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
š ŠŠŢŠŠşŠȮȮŏėĴňȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮ ȮȮȮȮȮChemistry / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋŏĶ
ĲıĶňŏĞĬŏĨĪňıŐĸŃĪĶŅĬĞŇĝńĬĔƠŅĞȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮŏėĴňĬŇĺŏėĸňĵĶƢȮ
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟ 
    Atomic structure; stoichiometry; chemical bonding; 
representative and transition properties; gas; liquid; solution and 
solid; nuclear chemistry; include with practice on basic laboratory 
ŠŠŢŠŠşŠȮŏėĴňȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮChemistry 0 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠŢŠŠşŠȮŏėĴňȮŠ 
ȮȮȮȮ ȮȮȮȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮȮĔĶħ-ŏĭĽȮŏėĴňœĲĲŅȮ
ŏėĴňŀŇĬ-ȮĪĶňĵŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸŀĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĕƟŅĚĨƟĬŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
              Thermodynamic; kinetic; chemical equilibrium; acid-base; 
electrochemistry; organic chemistry and biomolecules; 
environmental chemistry;  include with practice on basic laboratory 
techniques in related topics and integrated application to learning 
and teaching practices 

ŠŠŢŠŠşş-ťš   ľĸńĔŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPrinciple of Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵőėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃĨŅĶŅĚīŅĨŋȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃ
ŏėĴňȮŐĔƠĽȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĽĴħŋĸœŀŀŀĬȮ
ŏėĴňœĲĲƚŅȮŏėĴňŀŇĬĪĶňĵƢŏĭŊŘŀĚĨƟĬȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                       Describe the atomic structure and periodic table, 
stoichiometry, chemical bonding, gases, solids, liquids, solutions, 
thermodynamics, chemical equilibrium, Ion equilibrium, 
electrochemistry;  basic of organic chemistry and experiment relevant to 
theory 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 

 
 
 

 
 
 



ŠŢŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţ ŠŠţŠşşŠȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮFundamental Biology 
 ȮȮȮȮȮĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨŐĸŃĺŇĺńĥĬŅĔŅĶȮĽŅĶĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮ
ŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀıŊĝŐĸŃŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶ
ŏěĶŇĠŏĨŇĭőĨȮĶŃĭĭĔŅĶĪŜŅĚŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮĬŇŏĺĻĺŇĪĵŅŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĔŅĶěńħěŜŅŐĬĔŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶ
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟȮ 
     Origin of life and evolution; chemical components of 
living organisms; cells and cell divisions; animal and plant tissues; 
reproductions and development; functional system of the living 
organisms; ecosystem and biodiversity; genetics inheritance; 
classification and integrated application to learning and teaching 

ŠŠţŠşşŠ-ťšȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Fundamental Biology    
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĶňĵĬĶŌƟľĸńĔĔŅĶȮĪķļġňŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŏėĴňŒĬĽŇŗĚĴňĝňĺŇĨȮȮŏĞĸĸƢȮȮ
ŏĬŊŘŀŏĵŊŗŀȮȮĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶĽŊĭıńĬīŋƢȮĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĨƞŅĚȮŕȮĔŅĶ
ěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶȮıńĬīŋĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ĪķļġňěĬĴňĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
                       Learning in principles; Theory of chemical components 
in living organisms; cells; tissues; growth and development of living 
organisms; reproductions; functional systems; evolution; genetics; 
ecology; include with practice on laboratory techniques using scientific 
skills 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃĮĶńĭ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ţ ŠŠŤŠťŠŠȮȮŐėĸėŌĸńĽȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' 
 ȮȮȮȮȮCalculus / 
 ȮȮȮȮȮŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚ
ĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
      Sets and function; limits and continuity; derivatives and 
application; integration and applications; and integrated application 
of learning and teaching practices 
ŠŠŤŠťŠšȮȮŐėĸėŌĸńĽȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' 
 ȮȮȮȮȮCalculus 0 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬȮ8ȮŠŠŤŠťŠŠȮŐėĸėŌĸńĽȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚĲƤĚĔƢĝńŗĬȮŀĬŋĔĶĴŀĬńĬĨƢȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮ
ĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮŐĸŃĬŜŅœĮĭŌĶĦŅ
ĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
               Sequences and series, infinite series; multiple ů variable 

ŠŠŤŠŢşŠ-ťšȮȮėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Fundamental Mathematics 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵıňĝėĦŇĨŐĸŃŏĶĕŅėĦŇĨŏĭŊŘŀĚĨƟĬȮĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃ
ĽĴĔŅĶĔŜŅĸńĚĽŀĚȮıŊŘĬĪňŗįŇĺŐĸŃĮĶŇĴŅĨĶȮŀĽĴĔŅĶȮŏĞĨŐĸŃĶŃĭĭěŜŅĬĺĬěĶŇĚȮ
ĨĶĶĔĻŅĽĨĶƢȮėĺŅĴĽńĴıńĬīƢŐĸŃĲƤĚĔƢĝńĬȮŏĶĕŅėĦŇĨĺŇŏėĶŅŃľƢŐĸŃĳŅėĨńħĔĶĺĵȮĲƤĚĔƢĝńĬ
ŏŀĔĞƢőıŏĬĬŏĝňĵĸŐĸŃĲƤĚĔƢĝńĬĸŀĔŅĶŇĪŉĴȮĨĶňőĔĦĴŇĨŇȮŏĺĔŏĨŀĶƢŐĸŃŏĴĨĶŇĔȮěŜŅĬĺĬ
ŏĝŇĚĞƟŀĬȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬ 

Algebra and introduction to geometry  equation 
systems and quadratic equations surface area and volume 
inequality set and real number systems logic relation and 
function analytic geometry and conic sections exponential and 
logarithmic functions trigonometry vector and matrix complex 
number sequence and series probability and introduction to 
statistics linear programming 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ŐĸƟĺĮĶńĭŏĮĸňŗĵĬŏĬŊŘŀľŅȮ
ŐĸŃŏĮĸňŗĵĬĶľńĽĺŇĝŅ 



ŠŢŨ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 functions; limits and continuity multiple ů variable functions; partial 

derivatives; and integrated application of learning and teaching 
practices 

  

Ť ŠŠŢššşŠȮȮŏėĴňŀĬŇĬĪĶňĵƢȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInorganic Chemistry / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮĔŅĶŏĔŇħĽŅĶĮĶŃĔŀĭœŀŀŀĬŇĔȮĺńĢěńĔĶĭŀĶƢĬŁŅŏĭŀĶƢȮıĸńĚĚŅĬőėĶĚ
įĸŉĔŐĸŃįĸŉĔĕŀĚĽŅĶĮĶŃĔŀĭœŀŀŀĬŇĔȮĪķļġňıńĬīŃőėŏĺŏĸĬĞƢȮĶŌĮĶƞŅĚőĴŏĸĔŋĸȮȮ
ĽĴĭńĨŇŐĸŃĽŅĶĮĶŃĔŀĭĕŀĚīŅĨŋŒĬľĴŌƞĨƞŅĚŕȮőĸľŃȮőĸľŃįĽĴȮĽŅĶĔŉŗĚĨńĺĬŜŅȮȮ
ĨńĺĬŜŅĵĺħĵŇŗĚȮȮŏėĴňĕŀĚĽŅĶŀĬŇĬĪĶňĵƢŒĬĨńĺĪŜŅĸŃĸŅĵĪňŗŏĮƦĬĬŘŜŅŐĸŃĪňŗœĴƞŒĝƞĬŘŜŅȮ
ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
      Ionic compounds; Born-Haber cycle; lattice energy and 
crystal of ionic compound;  covalent theory; molecular structure; 
compounds properties in various group; metals, alloy; 
semiconductor; superconductor; chemical of inorganic in water and 
non-water soluble; include with practice on basic laboratory 
techniques inȮrelated topics and integrated application to learning 
and teaching practices 
ŠŠŢššşšȮȮŏėĴňŀĬŇĬĪĶňĵƢȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInorganic Chemistry 0 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢššşŠȮŏėĴňŀĬŇĬĪĶňĵƢȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬȮĪķļġňĪňŗŀīŇĭŅĵıńĬīŃŒĬĽŅĶĮĶŃĔŀĭ
ŏĝŇĚĞƟŀĬȮĔŅĶĮĶŃĵŋĔĨƢŒĬĽŏĮĔőĪĽőėĮƖȮĔĸœĔĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŅĶĮĶŃĔŀĭŏĝŇĚĞƟŀĬıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
ŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 

ŠŠŢššşş-ťšȮȮŏėĴňŀĬŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮInorganic Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮĽĴĴŅĨĶŐĸŃĪķļġňĔĸŋƞĴȮĽĴĭńĨŇĕŀĚīŅĨŋŏĶıĶŇ
ŏĞĬŏĪĪňĲŐĸŃīŅĨŋĪĶŅĬĞŇĝńĬȮĽĩŅĬŃıĸńĚĚŅĬŏĝŇĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮĽńĠĸńĔļĦƢŏĪŀĴȮ
ĕŀĚŐĕŖĚŀĬŇĬĪĶňĵƢȮőėĶĚĽĶƟŅĚįĸŉĔȮŏėĴňőėŀŀĶƢħŇŏĬĝńĬŏĭŊŘŀĚĨƟĬȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 
                      Describe and experiments associated with symmetry and 
group theory; properties of representative and transition elements; 
atomic and molecular energy states; term symbols; inorganic solid; 
crystal structure; coordination chemistry and application in daily life 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 

 
 



Šţş 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
  ȮȮȮComplexes; theory of bonding in complexes; spectroscopy 

applications; mechanism of complex reactions; complex applications; 
include with practice on basic laboratory techniques in related topics 
and integrated application to learning and teaching practices 

  

ť ŠŠŢšŢşŠȮŏėĴňŀŇĬĪĶňĵƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮOrganic Chemistry / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮĽŏĨŀĶŇőŀŏėĴňȮ
ĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĔŅĶŏĨĶňĵĴȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŐŀĸŇŏĲĨŇĔ
œŁőħĶėŅĶƢĭŀĬȮŐĸŃĽŅĶĮĶŃĔŀĭŐŀőĶŏĴĨŇĔœŁőħĶėŅĶƢĭŀĬĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬĝĬŇħĨƞŅĚȮ
ŕȮœħƟŐĔƞȮŀńĸŏėĬȮŀńĸėňĬȮŀńĸœėĬƢȮŀńĸėŇĸŐŁœĸħƢȮŀńĸĔŀŁŀĸƢȮĲƖĬŀĸȮŀňŏĪŀĶƢȮėňőĪĬȮŀńĸħň
œŁħƢȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮŏĭĬĞňĬŐĸŃŀĬŋıńĬīƢĕŀĚŏĭĬĞňĬȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶȮŏĶňĵĬĔŅĶĽŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      Chemical structures of hydrocarbon compounds; 
stereochemistry; physical properties; preparation; reaction of aliphatic 
hydrocarbon compounds and aromatic hydrocarbon compounds; 
organic compounds with functional group such as alkane, alkene, 
alkyne, alkylhalide, alcohol, phenol, ether, ketone, aldehyde, 
carboxylic acid, benzene and derivative of benzene; practice on basic 
laboratory techniques in related topics and integrated application to 
learning and teaching practices 
ŠŠŢšŢşšȮȮŏėĴňŀŇĬĪĶňĵƢȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮOrganic Chemistry 0 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢšŢşŠȮŏėĴňŀŇĬĪĶňĵƢȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽŅĶĮĶŃĔŀĭŐŀőĶŐĴĨŇĔŏŁĪŏĪŀőĶœĞŏėŇĸȮĔŅĶ
ŏĶňĵĔĝŊŗŀȮĔŅĶĽńĚŏėĶŅŃľƢȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŐŀőĶĴŅĨŇĔŏŁĪŏĪŀőĶœĞŏėŇĸ 
ȮĴňœĬőĨĶŏěĬȮŀŀĔĞŇŏěĬȮŐĸŃĞńĸŏĲŀĶƢȮŏĮƦĬŀĚėƢĮĶŃĔŀĭŒĬĺĚȮŏĝƞĬȮĽŅĶĮĶŃĔŀĭŐŀ- 

ŠŠŢšŢşş-ťšȮȮŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮOrganic Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵĝĬŇħŐĸŃĔĸœĔĕŀĚĮġŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢȮĽŏĨĶŇőŀŏėĴňȮĽĴĭńĨŇ
ĪŅĚĔŅĵĳŅıȮőėĶĚĽĶƟŅĚȮĮĶŃőĵĝĬƢŐĸŃőĪļȮĔŅĶŏĨĶňĵĴȮŐĸŃĮĢŇĔŇĶŇĵŅĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚ
ĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮŐŀĸėŇĸŏŁœĸħƢȮŐŀĸĔŀŁŀĸƢȮŀňŏīŀĶƢȮȮŐŀĸħňœŁħƢŐĸŃėňőĨĬȮȮ
ĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮŏŀĴňĬȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶŏėĴňŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮExplained the types and mechanisms of organic 
reactions, stereochemistry, physical properties, structures, benefits and 
penalties; the preparation and related reactions of hydrocarbons, alkyl 
halides, alcohols, ethers aldehyde and ketones; carboxylic acids and 
derivatives, amines and have laboratory skills in related content 
 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 



ŠţŠ 

 

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

ĽĴŅĝŇĔȮťȮŀŃĨŀĴŐĸŃĴňŏŁĪŏĪŀőĶŀŃĨŀĴȮŐĸŃĽŅĶĮĶŃĔŀĭŀńĸėŅĸŀĵħƢŒĬ
īĶĶĴĝŅĨŇȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 
 ȮȮȮIntroduction of aromatic heterocyclic compounds; 
nomenclature; synthesis; reaction of aromatic heterocyclic 
compounds component with oxygen; nitrogen and sulfur such as five 
atoms of aromatic heterocyclic compounds and six atoms of 
heterocyclic compounds and hetero atom; alkaloid compounds in 
nature; include with practice on basic laboratory techniques in related 
topics and integrated application to learning and teaching practices 

  

Ŧ ŠŠŢšţşŠȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮPhysical  Chemistry / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
 ȮȮȮȮȮĽĴĭńĨŇĕŀĚŐĔƠĽȮŐĔƠĽŀŋħĴėĨŇŐĸŃŐĔƠĽěĶŇĚȮĽĴĔŅĶĽĳŅĺŃĕŀĚŐĔƠĽȮŀŋĦ
ľıĸĻŅĽĨĶƢȮĶĺĴĪńŘĚĔŅĶĮĶŃĵŋĔĨƢĪŅĚŏėĴňȮĽĴħŋĸĶŃľĺƞŅĚŏĲĽĽŜŅľĶńĭĶŃĭĭĪňŗĴň
ŀĚėƢĮĶŃĔŀĭŏħňĵĺȮŐĸŃĶŃĭĭĪňŗĴňľĸŅĵŀĚėƢĮĶŃĔŀĭȮŏėĴňœĲĲƚŅȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶ
œĸĨƢȮıķĨŇĔĶĶĴĕŀĚœŀŀŀĬŒĬĽŅĶĸŃĸŅĵȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
ŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Properties of gases; perfect and real gases; equations of 
state of gases; thermodynamics in chemical systems including their 
applications in various chemical systems; phase equilibrium in one-
component and multicomponent systems; electrochemistry; solutions 
of electrolyte; behavior of ions in solution; include with practice on 
basic laboratory techniques in related topics and integrated 
application of learning and teaching practices 
  

ŠŠŢšţşş-ťšȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPhysical Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶŏĶŊŗŀĚȮĪķļġňėĺŀĬĨńĴȮŐĔƠĽŐĸŃĪķļġňěĸĬƢ
ĕŀĚŐĔƠĽȮĔġĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮȮĽĴħŋĸŏėĴňȮȮĽĴħŋĸĶŃľĺƞŅĚŏĲĽȮĔġĕŀĚŏĲĽŐĸŃ
ĽŅĶĸŃĸŅĵȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅĽŅĶŏĝŇĚĞƟŀĬ 
                       Explain and practice in quantum theory, gases and 
kinetic theory of gases, law of thermodynamic, chemical equilibrium, 
phase equilibrium, phase rule solutions, kinetic of complex reactions 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 



Šţš 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ŠŠŢšţşšȮȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮPhysical  Chemistry 0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢšţşŠȮŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮŠȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġňěĸĬƢĕŀĚŐĔƠĽŐĸŃĕĭĺĬĔŅĶĽƞĚįƞŅĬȮĪķļġňěĸĬıĸĻŅĽĨĶƢŏĝŇĚ
ŏėĴňȮĽĴĔŅĶŀńĨĶŅŐĸŃĔĸœĔĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅĪňŗĞńĭĞƟŀĬȮĮĢŇĔŇĶŇĵŅŒĬ
ĽŅĶĸŃĸŅĵȮĮĢŇĔŇĶŇĵŅŏĶƞĚȮŏėĴňĕŀĚıŊŘĬįŇĺȮŐĶĚĨŉĚįŇĺĔŅĶŏĔŇħĲƕĸƢĴȮŀŋĦľıĸĻŅĽĨĶƢ
ĶŃľĺƞŅĚĶŀĵĨƞŀĕŀĚĕŀĚŏľĸĺȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅ
ĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
                 Kinetic theory of gases and transport processes; chemical 
kinetics; rate equations and mechanisms; complex reactions; reactions 
in solutions; catalysis; chemistry of surfaces; surface tension; surface 
films; thermodynamics of liquid interfaces; include with practice on 
basic laboratory techniques in related topics and integrated 
application of learning and teaching practices 

  

ŧ ŠŠŢšťşŠȮȮŏėĴňĺŇŏėĶŅŃľƢȮŠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'
 ȮȮȮȮȮAnalytical  Chemistry / 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭĪĬŜŅĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢőħĵ
ĮĶŇĴŅĨĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
ŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
                 Introduction to analysis chemistry; analysis by weight; 
analysis by volume and analysis of statistical data; include with 
laboratory in related topics and integrated application of learning and 
teaching practices 
ŠŠŢšťşšȮȮŏėĴňĺŇŏėĶŅŃľƢȮš ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'
 ȮȮȮȮȮȮAnalytical  Chemistry 0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢšťşŠȮŏėĴňĺŇŏėĶŅŃľƢȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŠŠŢšťşş-ťšȮȮŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮAnalytical Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵȮľĸńĔĔŅĶŏėĴňĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇȮĔŅĶėŜŅĬĺĦĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦőħĵ
ĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėőĬőĸĵň
ĪňŗŏĔňŗĵĺĕƟŀĚȮȮĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟŏėĴňĵƞŀĽƞĺĬȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶŏėĴňĽňŏĕňĵĺŒĬĔŅĶ
ĺŇŏėĶŅŃľƢ 
                      Describe; principle of qualitative and quantitative 
analytical chemistry; statistical data analysis; calculation in analytical 
chemistry; gravimetric analysis, volumetric analysis; instrument methods 
of chemical analysis and technology in analytical chemistry; small scale 
chemistry and apply principle green chemistry in analytical chemistry 

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 



ŠţŢ 

 

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

ŏĪėĬŇėĵŌĺň-ĺŇĽŇŏĭŇĸȮĽŏĮĔőĪĶŏĴĪĶňȮŀŇĬĲŅŏĶħĽŏĮĔőĪĶŏĴĪĶňȮŀŃĨŀĴĴŇĔŐŀıĞŀı
ĝńĬĽŏĮĔőĪĶŏĴĪĶňȮőėĶĴŅőĪĔĶŅĲƖȮőıŏĪĬĞŇőŀŏĴĪĶňŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮıĶƟŀĴĪńŘĚ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮȮȮ 
ȮȮȮȮȮȮ     Separation; extraction; principle and instrument composition 
of uv-visible spectrophotometry technique; infared spectrometry; 
atomic absorption spectrometry; chromatography; potentiometry and 
application; include with laboratory in related topics and integrated 
application of learning and teaching practices      

  

Ũ ŠŠŢŢŢşŠȮĽŏĮĔőĨĶĽőĔĮƖŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮApplication of Spectroscopy  in Chemistry 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĪķļĢňıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĽŅĶĨńĺŀĵƞŅĚȮĔŅĶĮĶŃĵŋĔĨƢ
őħĵŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢőħĵŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸȮĽŏĮĔőĪĶĽőĔ
ĮƖȮŀŇĬĲĶŅŏĶħȮĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢŐĸŃŐĴĽĽŏĮĔőĪĶĽőĔ
ĮƖŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅ
ĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
 ȮȮ  Basic theory principle of sample analysis; application of 
spectroscopy technique in sample analysis by ultraviolet-visible 
spectroscopy; infrared spectroscopy; nuclear magnetic resonance and 
mass spectroscopy; include with laboratory in related topics and 
integrated application of learning and teaching practices 

ŠŠŢţŢťş-ťšȮȮĽŏĮĔőĪĶĽőĔĮƖĽŜŅľĶńĭŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
           Spectroscopy for Organic Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮ           ĽŅĴŅĶĩĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢħƟĺĵŏĪėĬŇėĵŌĺň-
ĺŇĽŇŏĭŇĸȮĽŏĮĔőĪĶĽőĔĮƖȮĲŌŏĶňĵĶƢĪĶŅĬĽƢĲŀĶƢĴŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔ
ŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃŐĴĽĽŏĮĔőĪĶŏĴĪĶňȮȮ  
                      Identified structure of organic compounds by ultraviolet-
visible spectroscopy; Infrared Spectroscopy; Nuclear magnetic resonance 
and Mass Spectroscopy technique 
 
 
 
 
 

ĵƟŅĵœĮŏĮƦĬĺŇĝŅŏŀĔŏĸŊŀĔȮ
ŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

Šş ŠŠŢŢŢşšȮȮŏėĴňıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮIntroduction  of Polymer  Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢšŢşŠȮŏėĴňŀŇĬĪĶňĵƢȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏĴŀĶƢȮȮėŜŅěŜŅĔńħėĺŅĴŐĸŃĽĴĭńĨŇĪńŗĺœĮȮȮ
ĔĶŃĭĺĬĔŅĶŏĔŇħıŀĸŇŏĴŀĶƢœħƟŐĔƞȮĔŅĶŏĔŇħıŀĸŇŏĴŀĶƢŐĭĭĕńŘĬȮŐĸŃŐĭĭĸŌĔőĞƞȮĬŘŜŅľĬńĔ 

ŠŠŢţŢşş-ťšȮȮŏėĴňıŀĸŇŏĴŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPolymer Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮőėĶĚĽĶƟŅĚȮĔŅĶŏĶňĵĔĝŊŗŀȮĽĴĭńĨŇȮĮĶŃŏĳĪ
ĕŀĚıŀĸŇŏĴŀĶƢȮȮĮĢŇĔŇĶŇĵŅĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢȮıŀĸŇŏĴŀĶƢĪňŗĽŜŅėńĠŒĬŏĝŇĚıŅĦŇĝĵƢȮȮ 

ĵƟŅĵœĮŏĮƦĬĺŇĝŅŏŀĔŏĸŊŀĔȮ
ŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 



Šţţ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 őĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢȮėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĔŅĶĨĶĺěĺŇŏėĶŅŃľƢȮĽĩŅĬŃėĺŅĴ
ŏĮƦĬįĸŉĔȮȮŐĸŃȮŀĽńĦģŅĬȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıŀĸŇŏĴŀĶƢĪňŗ
ĽŜŅėńĠŒĬŏĝŇĚıŅĦŇĝĵƢȮȮœħƟŐĔƞȮȮŏĪŀĶƢőĴıĸŅĽĨŇĔȮȮŏĪŀĶƢőĴŏĞĨȮŐĸŃĽŅĶĵŊħľĵŋƞĬȮıĶƟŀĴ
ĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
 Introduction to polymer; definition and general properties; 
types of polymerization such as step-growth and chain growth 
polymerization;  molecular  weight  of  polymer;  physical  properties  
and characterizations; crystalline and amorphous states; processing of 
polymer and applications  of commercialized polymer  such as  
thermoset  thermoplastic  and elastomeric; include with laboratory in 
related topics and integrated application of learning and teaching 
practices 

įĸŇĨĳńĦĤƢěŅĔıŀĸŇŏĴŀĶƢĮĶŃŏĳĪĨƞŅĚŕȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶ
ıńĥĬŅįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢȮĔŅĶĬŜŅıŀĸŇŏĴŀĶƢŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃįĸĔĶŃȮ
ĪĭȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢŐĸŃĴň
ĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                    Introduction of polymers; structure; name of polymers; 
properties; classification of polymers; polymerization process; main 
polymer products to emphasize commercial; types of polymer 
production; advance of polymer technology to develop polymer 
product; usefulness of polymers and impact; application of knowledge 
for applied chemistry and practicing laboratory skills related 

ĵƟŅĵœĮŏĮƦĬĺŇĝŅŏŀĔŏĸŊŀĔȮ
ŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

ŠŠ ŠŠŢŢŤşŠȮĝňĺŏėĴňȮŠ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮBiochemistry / 
 ȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢšŢşšȮŏėĴňŀŇĬĪĶňĵƢȮš 
 ȮȮȮȮŏĞĸĸƢŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĬŘŜŅŒĬ
ĔĶŃĭĺĬĔŅĶĪŅĚĝňĺŏėĴňŒĬŏĞĸĸƢȮĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢȮőėĶĚĽĶƟŅĚȮĽĴĭńĨŇȮľĬƟŅĪňŗĕŀĚ
ėŅĶƢőĭœŁŏħĶĪȮőĮĶĨňĬȮĔĶħĬŇĺėĸňŀŇĔȮĸŇıŇħȮŏŀĬœĞĴƢŐĸŃőėŏŀĬœĞĴƢȮıĶƟŀĴĪńŘĚ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Cells and cell components; structure and functions of water 
in cellular biochemical processes; buffer solutions; structure; 
properties; functions of carbohydrates; proteins; nucleic acids; lipids; 
enzymes and coenzymes and applications; include with practice on 
basic laboratory techniques in related topics and integrated 
application of learning and teaching practices 
 
 

ŠŠŢšŤşş-ťšȮȮĝňĺŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Biochemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭȮŀĚėƢĮĶŃĔŀĭȮĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃ
ĽĴĭńĨŇĕŀĚĕŀĚŏĞĸĸƢȮėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮőĮĶĨňĬȮŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮŁŀĶƢőĴĬȮ
ĺŇĨŅĴŇĬȮŐĸŃŏĔĸŊŀŐĶƞȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĪėĬŇėĔŅĶĪŜŅĝňĺőĴŏĸĔŋĸŒľƟĭĶŇĽŋĪīŇś 
                       Interpreting and operation of component; reaction; and 
cell properties; carbohydrate; lipid; protein; enzyme; nucleic acid; 
hormone; vitamin and mineral; metabolism of life; technique in 
purification of biomolecules     

ĶĺĴĽŀĚĺŇĝŅŏĮƦĬľĬŉŗĚĺŇĝŅȮ
ĮĶńĭŏĮĸňŗĵĬėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŐĸŃŏĮĸňŗĵĬĶľńĽ
ĺŇĝŅ 



ŠţŤ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ŠŠŢŢŤşšȮȮĝňĺŏėĴňȮš  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮBiochemistry 0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŢŤşŠȮĝňĺŏėĴňȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĝňĺıĸńĚĚŅĬȮĺŇĩňĔŅĶĪŜŅŒľƟŐĨĔ
ĽĸŅĵŐĸŃĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸȮȮĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶĮĶŃĔŀĭıĸńĚĚŅĬ
ĽŌĚȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŒĬőıĶŐėĶŇőŀĨŐĸŃĔŅĶľŅĸŜŅħńĭĕŀĚħňŏŀŖĬŏŀȮ
ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
 ȮȮBiomolecules metabolism and bioenergetics; biomolecular 
degradation and biosynthesis pathways; biosynthesis of high energy 
compounds; DNA sequencing and control of gene expression in 
prokaryotes;  include with practice on basic laboratory techniques in 
related topics and integrated application of learning and teaching 
practices 

  

Šš ŠŠŢŢťşŠȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEnglish for Chemistry teacher 
 ȮȮȮȮėŜŅĻńıĪƢıŊŘĬģŅĬȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļŒĬŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
ĪŅĚŏėĴňȮĽĶŋĮĽŅĶŃĽŜŅėńĠěŅĔŏĶŊŗŀĚĪňŗŀƞŅĬȮĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļŒĬĝńŘĬŏĶňĵĬȮ
ĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ    
 ȮȮȮȮ Basic vocabulary; reading and writing of english language 
in chemistry book; summarize the main point and classroom 
presentation; include with integrated application of learning and 
teaching practices 
 

ŠŠŢŢŨŠŠ-ťšȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      English for Chemistry Teacher 
 ȮȮȮȮȮȮȮȮȮȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĻńıĪƢŏĪėĬŇėĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢȮėŜŅĻńıĪƢĪňŗ
ŏĔňŗĵĺĕƟŀĚĪŅĚĔŅĶĻŉĔļŅȮĔŅĶŀƞŅĬŐĸŃĔŅĶŐĮĸĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĔńĭŏėĴňŐĸŃ
ĔŅĶĻŉĔļŅȮĔŅĶİƗĔĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶĪŅĚŏėĴňŐĸŃĔŅĶĻŉĔļŅŏĮƦĬ
ĳŅļŅŀńĚĔķļȮŐĸŃİƗĔĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭěŋĸĳŅėŏĮƦĬĳŅļŅŀńĚĔķļŒĬĭŅĚŏĬŊŘŀľŅȮ 
 ȮȮȮȮȮȮȮȮȮȮCan apply technical terms in chemistry and science; 
educational related vocabulary; reading and translating academic 
articles on chemistry and education; practicing academic 
communication skills in chemistry and education in English languages; 
practicing micro-learning management in English in certain content 
 
 
 

ĮĶńĭěŜŅĬĺĬľĬƞĺĵĔŇĨŐĸŃ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŐĸŃ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 



Šţť 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŢ ŠŠŢŢŦşŠȮĔŅĶŏĮƙŅŐĔƟĺŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction of Glass Blowing 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽƞĺĬĮĶŃĔŀĭŐĸŃĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚŐĔƟĺȮĔŅĶŏĸŊŀĔĞŊŘŀŐĸŃĔŅĶ
ŏĔŖĭĶńĔļŅŐĔƟĺȮĔŅĶěńħľƟŀĚĽŜŅľĶńĭĔŅĶŏĮƙŅŐĔƟĺȮĻŉĔļŅĝĬŇħĕŀĚľńĺŏĮƙŅȮŏĮĸĺœĲȮ
ŏėĶŊŗŀĚĴŊŀŀŊŗĬȮŕȮĪňŗŒĝƟŒĬĔŅĶŏĮƙŅŐĔƟĺȮėĺŅĴĶŌƟŐĸŃŏĪėĬŇėŏĭŊŘŀĚĨƟĬŒĬĔŅĶŏĮƙŅŐĔƟĺȮ
ıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮGlass composition and glass physical property; glass 
selection and glass storage; room preparation for glass blowing; study 
of flame ejector for use in glass blowing; basic knowledge and 
technical of glass blowing; include with practice on basic laboratory 
techniques in related topics and integrated application of learning 
and teaching practices 

- ĺŇĝŅĪňŗĨńħŀŀĔ 

Šţ ŠŠŢţŦşŠȮȮĔŅĶįĸŇĨŀŋĮĔĶĦƢĔŅĶĽŀĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮȮȮȮȮConstruction  of  Chemistry  Teaching  Aids 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢĚŅĬœĴƟȮĚŅĬőĸľŃȮĚŅĬıĸŅĽĨŇĔȮĚŅĬŐĔƟĺȮ
ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀĵƞŅĚĚƞŅĵȮĺńĽħŋŀŋĮĔĶĦƢŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢȮĚŅĬĞƞŀĴŐĞĴ
ŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶĽŀĬȮĔŅĶįĸŇĨŀŋĮĔĶĦƢőĽĨĪńĻĬĻŉĔļŅĪŅĚŏėĴňȮȮĔŅĶ
įĸŇĨŀŋĮĔĶĦƢőħĵŒĝƟĺńĽħŋŒĬĪƟŀĚĩŇŗĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮDesign principles wood working equipment; metal; plastic; 
glassware; electronic continental; materials science; scientific 
equipment repair for teaching; audiovisual equipment manufacturing 
chemical; production equipment using local materials 
 
 
 
 
 

- ĺŇĝŅĪňŗĨńħŀŀĔ 



ŠţŦ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŤ ŠŠŢţŨşŠȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮResearch Project of Chemistry 
 ȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŉĔļŅȮėƟĬėĺƟŅȮĪħĸŀĚȮĶĺĭĶĺĴȮŏĽĬŀįĸĚŅĬȮŏĕňĵĬĶŅĵĚŅĬ
įĸĔŅĶĺŇěńĵŒĬŏĬŊŘŀľŅĪŅĚŏėĴň 
ȮȮȮȮȮȮȮ          Study; search; experimental; collection; presentation; 
writing of research results on the chemical contents 

ŠŠŢŢŨšš-ťšȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴň   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&ş-ţ-š' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch Project in Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴňĪńĔļŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚŏėĴňȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚŏėĴňȮěĶŇĵīĶĶĴŒĬĔŅĶĺŇěńĵȮĔĶŃĭĺĬĔŅĶĺŇěńĵȮĺŇīňĔŅĶĺŇěńĵȮĽĩŇĨŇŒĬ
ĔŅĶĺŇěńĵȮŏıŊŗŀĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮĶŅĵĚŅĬĔŅĶĺŇěńĵȮŐĸŃĔŅĶ
ĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵ 
 ȮȮȮȮȮȮȮȮȮȮThe process skills and application of basic knowledge 
for the chemical research, ethics in research, research process for 
planning and performing of chemical research projects, research report 
and presentation of research results 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĮĶńĭ
ľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 

Šť ŠŠŢţŨşšȮȮĔŅĶĽńĴĴĬŅŏėĴňŏĜıŅŃĪŅĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮȮSeminar in Specialized Chemistry 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŢťşŠȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭėĶŌŏėĴňȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮĕŀĭĕƞŅĵŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶĽńĴĴĬŅĪŅĚŏėĴňȮĨĸŀħěĬ
ėƟĬėĺƟŅĺŇĪĵŅĔŅĶȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮěŅĔĺŅĶĽŅĶȮĨŜŅĶŅȮȮ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸƟĺĬŜŅįĸĔŅĶėƟĬėĺƟŅĴŅĬŜŅŏĽĬŀȮŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĞŉŗĚĔńĬŐĸŃ
ĔńĬ 
ȮȮȮȮȮȮȮ          Meaning; scope and pattern of seminar chemistry; search 
and presentation of scientific research and advance of science and 
technology from journal; text book and information technology 

ŠŠŢŢŨŠš-ťšȮȮĽńĴĴĬŅĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠ&ş-š-Š' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSeminar in Chemistry 
            ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅȮĽŊŗŀȮŐĸŃ
ŏĪėőĬőĸĵňȮŒĬĔŅĶėƟĬėĺƟŅĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶŀƞŅĬȮĔŅĶėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĭĪėĺŅĴ
ĺŇĝŅĔŅĶľĶŊŀĭĪėĺŅĴĺŇěńĵŒľĴƞȮŕȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃĔŅĶŀĳŇĮĶŅĵĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĚŅĬĺŇěńĵ 
   Integration of the scope; having language skills, media and 
technology in searching, collecting information, data; the reading, 
thinking and analyzing data in academic articles or new research articles; 
the presentations and discussions, academic articles and research 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĮĶńĭ
ľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 

ŠŦ ŠŠŢţŨşŢȮȮőėĶĚĚŅĬĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮȮScience Project Approach 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşšȮŏėĴňȮš 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĔŅĶĺŇěńĵĪŅĚŏėĴňȮŏıŊŗŀĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĪŜŅ
őėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮȮĽŜŅľĶńĭŐĔƟĮƤĠľŅŒĬĪƟŀĚĩŇŗĬȮŀĵƞŅĚĬƟŀĵȮŠȮőėĶĚĔŅĶȮőħĵŒĝƟ
ĽĩŇĨŇĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚľĶŊŀĔŅĶėƟĬėĺƟŅȮĶĺĴĪńŘĚĺŇīňĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵ
ŀĵƞŅĚĴňĶŃŏĭňĵĭȮŐĸŃĔŅĶŏįĵŐıĶƞ 

- ĺŇĝŅĪňŗĨńħŀŀĔ 



Šţŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮBasic knowledge of chemistry research for planning and 

chemical researching project to solve community problems at least Š 
project; include statistical analysis; report project method and 
published research     

  

Šŧ ĺŇĝŅĔŅĶĽŀĬĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĭńĚėńĭŏĶňĵĬȮȮť ľĬƞĺĵĔŇĨ 
ŠŠŢţŧşŠȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅŏėĴňȮȮŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 ȮInstructional Methodology and Management in Chemistry / 
 ȮľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃĶŃħńĭĮĶŃĩĴĻŉĔļŅȮȮŏŀĔĽŅĶ
ĮĶŃĔŀĭľĸńĔĽŌĨĶȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚŏħŖĔĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅȮĶŌĮŐĭĭĔŅĶĽŀĬȮĺŇīňĽŀĬȮŐĸŃŏĪėĬŇėĔŅĶĽŀĬȮȮŐĬĺĪŅĚĔŅĶěńħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏėĴňȮĔŅĶıńĥĬŅĽŊŗŀŐĸŃŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟȮȮĔŅĶŒĝƟ
ŏĪėőĬőĸĵňȮȮĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔŅĶĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮŐĸŃ
ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ  
 Curriculum in specific subjects of primary education 
curriculum documentation; psychology of learning and psychological 
development of children in primary teaching styles; methods and 
techniques of teaching; guidelines for Learning in chemistry; media 
development and learning resources; using technology the 
measurement and evaluation of learning; planning; learning 
management Learning and practicing in a simulated and real 
situations 
ŠŠŢţŧşšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅŏėĴňȮȮšȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
 Instructional Methodology and Management in Chemistry 0 
ȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢţŧşŠȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĺŇĝŅŏėĴňȮȮŠ 
ȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅŒĬĔĸŋƞĴĺŇĝŅŏĜıŅŃĶŃħńĭĴńīĵĴĻŉĔļŅȮŏŀĔĽŅĶ
ĮĶŃĔŀĭľĸńĔĽŌĨĶȮȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚŏħŖĔȮĶŃħńĭ 

 
 
ŠŠŢŢŨşš-ťšȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Chemistry Learning Management 
 ȮȮȮȮȮȮȮȮȮȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮ
ŒĬŏĬŊŘŀľŅĽŅĶŃĽŜŅėńĠĺŇĝŅŏėĴňŒĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮȮĺŇŏėĶŅŃľƢľĸńĔĽŌĨĶȮĔĸŋƞĴ
ĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢĨŅĴľĸńĔĽŌĨĶŐĔĬĔĸŅĚĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬȮ
ŀĚėƢĮĶŃĔŀĭĕŀĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮĶŅĵĸŃŏŀňĵħŐĨƞĸŃľńĺĕƟŀĕŀĚŀĚėƢĮĶŃĔŀĭŒĬ
ŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮĮĢŇĭńĨŇĔŅĶŏĕňĵĬŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏĬƟĬŏĬŊŘŀľŅĺŇĝŅŏėĴňȮȮİƗĔ
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭěŋĸĳŅėȮĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬ  
                  Apply knowledge Design skills and learning activities in the 
essence of chemistry at the secondary school level; course analysis; 
science learning strand according to the core curriculum of basic 
education; elements of the learning management plan; details of each 
topic of the elements in the learning management plan; practice writing 
plans for learning management, focusing on chemistry content; practice 
in micro-learning management; class management 

 
 
Š,ȮŏĮĸňŗĵĬĝŊŗŀŐĸŃĶľńĽĺŇĝŅȮ
ŐĸŃĶĺĴȮšȮĺŇĝŅŏĕƟŅ
ħƟĺĵĔńĬȮ 
š,ȮĵƟŅĵěŅĔĔĸŋƞĴĺŇĝŅĔŅĶ
ĽŀĬĺŇĝŅŏŀĔŒĬľĸńĔĽŌĨĶȮ
šŤŤŨȮĴŅœĺƟĪňŗĔĸŋƞĴ
ĺŇĝŅŏŀĔĭńĚėńĭŒĬľĸńĔĽŌĨĶȮ
šŤťš 



ŠţŨ 

 

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

ĔŅĶŏĶňĵĬĶŌƟŒĬĔĸŋƞĴĺŇĝŅŏėĴňȮĔŅĶıńĥĬŅĽŊŗŀŐĸŃȮŐľĸƞĚĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŏĪėőĬőĸĵňȮ
ĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮȮŐĬĺőĬƟĴĕŀĚĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŅĶĺŇěńĵȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚ 
              Curriculum in specific subjects of secondary education 
curriculum documentation; psychology of learning and psychological 
development of high school teaching styles; methods and techniques 
of teaching; guidelines for learning in chemistry; media development 
and learning resources; using technology the measurement and 
evaluation of learning; planning; learning management learning the 
trend of learning and learning using research; the practice of learning 
in simulations and real life situations 

  

ŠŨ  ȮŠŠŢšŨşş-ťšȮȮĽŃŏĨŖĴĻŉĔļŅĽŜŅľĶńĭėĶŌŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'  
                       STEM Education for Chemistry Teacher 
            ŀīŇĭŅĵȮĮĢŇĭńĨŇȮĭŌĶĦŅĔŅĶȮŏĝŊŗŀĴőĵĚŐĸŃŀŀĔŐĭĭĔŇěĔĶĶĴĨŅĴ
ŐĬĺĪŅĚĽŃŏĨŖĴĻŉĔļŅȮȮŒĬŏĬŊŘŀľŅȮľĸńĔȮĔġȮŐĸŃĪķļġňȮĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮ&ĲƕĽŇĔĽƢȮŏėĴňȮ
ĝňĺĺŇĪĵŅȮŐĸŃőĸĔȮŀĺĔŅĻȮħŅĶŅĻŅĽĨĶƢ'ȮĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅĶŃľĺƞŅĚȮţȮĽŅĶŃĺŇĝŅȮĔŅĶ
ĮĢŇĭńĨŇĔŅĶŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢȮŒľƟŏľĨŋįĸȮĔŅĶĮĶŃĵŋĔĨƢŐĬĺėŇħĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮȮŏıŊŗŀŀīŇĭŅĵĪŜŅĬŅĵĮĶŅĔĢĔŅĶĦƢĨƞŅĚȮŕȮĳŅĵŒĨƟĭĶŇĭĪĪňŗ
ŐĨĔĨƞŅĚĔńĬȮĔŅĶŒĝƟĚŅĬȮĔŅĶěńħĔŅĶȮĔŅĶŏĕƟŅĩŉĚŏĪėőĬőĸĵňȮĔŅĶŀŀĔŐĭĭĽŇŗĚĮĶŃħŇļģƢȮ
ĔŅĶĽĶƟŅĚŏĪėőĬőĸĵňőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĪňŗ
ĴňŀĵŌƞŀĵƞŅĚėŋƟĴėƞŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮExplain, practice, integrate, link and design activities by  
the way of STEM education, in the main content, rules and theories of 
science (Physics, Chemistry, Biology,ȮWorld and Space); linking content 

ĺŇĝŅŒľĴƞ 

 



ŠŤş 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
  between 2 subject areas; scientific practice, analysis, reasoning; the 

application of scientific and mathematical concepts; to explainȮand 
predict various phenomena under different contexts; working, 
management, access to technology, artifact design; the creation of 
technology by applying the knowledge of science, mathematics and 
technology that is worthwhile 

 

šş  ŠŠŢŢŨšŠ-ťšȮȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť'  
                       Research Methodology in Chemistry 
            ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŊĭėƟĬȮĺŇŏėĶŅŃľƢįĸĚŅĬĺŇěńĵ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĬŜŅŏĽĬŀįĸĔŅĶĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵĪňŗœħƟĻŉĔļŅėƟĬėĺƟŅȮ
ĔŅĶŏĕňĵĬőėĶĚĶƞŅĚĚŅĬĺŇěńĵȮĺŅĚŐįĬĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĪŅĚŏėĴňȮȮŐĸŃĬŜŅėĺŅĴĶŌƟœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĻŉĔļŅĚŅĬĺŇěńĵŒĬĶŃħńĭĽŅĔĸ Ȯ 
                        The principle and research methodology, search and 
analysis of research results on science and technology ,presentation 
on the results of research studies, writing a research proposal, planning 
on chemistry research projects and apply knowledge to study 
international research 

ĺŇĝŅŒľĴƞ 

 
 
 
 
 
 
 
 

 



ŠŤŠ 

 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš 
ľĴĺħĺŇĝŅŏĜıŅŃȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Š ŠŠŢŠŠşŢȮȮŏėĴňıŊŘĬģŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮFundamental Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋŏĶ
ĲıĶňŏĞĬŏĨĪňıŐĸŃĪĶŅĬĞŇĝńĬĔƠŅĞȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮĽĴħŋĸŏėĴňȮȮĔĶħ-
ŏĭĽȮŏėĴňœĲĲŅȮŏėĴňĬŇĺŏėĸňĵĶŏėĴňŀŇĬĪĶňĵŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬœħƟ 
                 Atomic structure; stoichiometry; chemical bonding; 
representative and transition properties; gas; liquid; solution and solid; 
chemical equilibrium; acid-Base; organic chemistry; include with 
practice on basic laboratory techniques in related topics and 
integrated application of learning and teaching practices 

ŠŠŢŠŠşŠ-ťšȮȮŏėĴňıŊŘĬģŅĬ                      Ţ(š-Ţ-ţ) 
           Fundamental Chemistry 

ȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵľĸńĔŏĭŊŘŀĚĨƟĬĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮ
ıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋŏĶıŇŏĞĬŏĪĪňĲŐĸŃĪĶŅĬĽŇĝńĬȮĔƠŅĞȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮ
ĽŅĶĸŃĸŅĵȮĽĴħŋĸŏėĴňŐĸŃĔĶħ-ŏĭĽȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĶŅĵĺŇĝŅőħĵ
ŒĝƟĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

          Explain the basic principle chemistry; atomic structure; 
stoichiometry; chemical bond; properties of representative element and 
transition element; gas; solid; liquid; solution; chemical equilibrium and 
acid-base; include with practice on laboratory techniques using scientific 
skills 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ĮĶńĭľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 

š ŠŠŢŠŠşŤȮȮĮĶńĝĠŅĺŇĪĵŅĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 
 ȮȮȮȮȮIntroduction to Philosophy of Science 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĮƚŅľĴŅĵĽŜŅėńĠŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢőħĵĔŅĶĻŉĔļŅ
īĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮȮĪňŗĴŅĕŀĚĔŅĶėŇħėƟĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĶŃĭĭĕńŘĬĨŀĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏěĨėĨŇ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢľĶŊŀěŇĨĺŇĪĵŅĻŅĽĨĶƢȮĮĶńĝĠŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ  
                 Goal of learning science by studying the nature of 
science; source of scientific breakthroughs; system to perform 
scientific experiments; scientific knowledge; scientific attitude or 
mental science; philosophy of science; social and environmental 
technology 
 
 

- ĺŇĝŅĪňŗĨńħŀŀĔ 



ŠŤš 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ţ ŠŠŢššşŤȮȮĺŇĪĵŅĻŅĽĨĶƢĪƟŀĚĩŇŗĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

 ȮȮȮȮȮȮLocal  Science 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃŀĚėƢėĺŅĴĶŌƟŐĭĭŀĚėƢĶĺĴĪňŗŏĔŇħěŅĔ
ĔĶŃĭĺĬĔŅĶėŇħŐĭĭĴňŏľĨŋĴňįĸȮȮĴňĔŅĶĭńĬĪŉĔȮŒĝƟĪńĔļŃŏĝƞĬȮĔŅĶĽńĚŏĔĨȮĨńŘĚėŜŅĩŅĴȮ
ėƟĬėĺƟŅȮĪħĸŀĚȮȮėƟĬľŅėŜŅĨŀĭȮŀīŇĭŅĵȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮįĸŀĵƞŅĚŏĮƦĬĶŃĭĭőħĵĴňȮȮȮȮ
ŏĬŊŘŀľŅĽŅĶŃŏĝŊŗŀĴőĵĚĔńĭĽńĚėĴȮĺńĥĬīĶĶĴȮĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĩŉĚĮƤěěńĵĳŅĵĬŀĔĪňŗ
ĽƞĚįĸŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚŐĨƞĸŃĪƟŀĚĩŇŗĬȮ
ĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŒĬĪƟŀĚĩŇŗĬȮĬŜŅœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅȮĔŅĶıŉŗĚıŅĨĬŏŀĚȮȮĔŅĶ
ıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĪňŗĽŀħėĸƟŀĚȮĽĴħŋĸĔńĭīĶĶĴĝŅĨŇȮȮŐĸŃĭŌĶĦŅ
ĔŅĶįĸŇĨĽŊŗŀěŅĔĪƟŀĚĩŇŗĬĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
                  Learning process and holistic knowledge from thinking 
rationally; record; skills such as observation; questioning; research; 
trial; find answer; explain; analyze and systematic summary; the 
content link with social; culture; environment in could external factor 
effect with daily life and environment change; promote greater 
understanding in the community lead to solutions; self-reliance; 
sustainable development and lifestyle consistent Balance with nature 
and integrated application of learning and teaching practices 

- ĺŇĝŅĪňŗĨńħŀŀĔ 

ţ ŠŠŢŢŢşŢȮŏėĴňĔŅĶĵŅĚ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮRubber  Chemistry 
 ȮȮȮȮőėĶĚĽĶƟŅĚĕŀĚĵŅĚīĶĶĴĝŅĨŇȮĽĴĭńĨŇĕŀĚĵŅĚīĶĶĴĝŅĨŇŐĸŃĵŅĚ
ĽńĚŏėĶŅŃľƢȮĔĶŃĭĺĬĔŅĶįĸŇĨĵŅĚŐįƞĬħŇĭŐĸŃĵŅĚŐĪƞĚȮĔŅĶėĚĶŌĮŐĸŃĔŅĶŐĮĶĶŌĮĵŅĚ
őħĵŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStructure of natural rubber; property of natural rubber and 
rubber synthesis; production process of raw rubber and block rubber; 
rubber fixibility and rubber processing by chemical process include 
with integrated application to learning and teaching practices 

- ĺŇĝŅĪňŗĨńħŀŀĔ 



ŠŤŢ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ť ŠŠŢŢŤşŢȮȮĝňĺŏėĴňıŊŘĬģŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

 ȮȮȮȮȮȮFundamental Biochemistry 
 ȮȮȮȮȮĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮŠŠŢŠŠşŢȮŏėĴňıŊŘĬģŅĬ 
      ŏĞĸĸƢŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĬŘŜŅŒĬ
ĔĶŃĭĺĬĔŅĶĪŅĚĝňĺŏėĴňŒĬŏĞĸĸƢĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢȮőėĶĚĽĶƟŅĚȮĽĴĭńĨŇȮľĬƟŅĪňŗĕŀĚ
ėŅĶƢőĭœŁŏħĶĪȮőĮĶĨňĬȮĔĶħĬŇĺėĸňŀŇĔȮĸŇıŇħȮŏŀĬœĞĴƢŐĸŃőėŏŀĬœĞĴƢȮŏĴŐĪĭŀĸŇĞŉĴ
ĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĝňĺıĸńĚĚŅĬȮĺŇĩňĔŅĶĪŜŅŒľƟŐĨĔĽĸŅĵŐĸŃĝňĺĽńĚŏėĶŅŃľƢĕŀĚ
ĽŅĶĝňĺőĴŏĸĔŋĸȮĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶĮĶŃĔŀĭıĸńĚĚŅĬĽŌĚȮıĶƟŀĴĪńŘĚĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
     Structure; properties; functions of carbohydrates; proteins; 
nucleic acids; lipids; enzymes and coenzymes; biomolecules 
metabolism and bioenergetics; biomolecular degradation and 
biosynthesis pathways; include with practice on basic laboratory 
techniques in related topics and integrated application of learning 
and teaching practices 

- ĺŇĝŅĪňŗĨńħŀŀĔ 

ť ŠŠŢŢŦşšȮŏėĴňĽĳŅĺŃŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮEnvironmental Chemistry 
 ȮȮȮȮĴĸıŇļĪŅĚĬŘŜŅȮĴĸıŇļĪŅĚħŇĬȮĴĸıŇļĪŅĚŀŅĔŅĻȮĴĸıŇļĪŅĚĔŅĶŏĔļĨĶȮ
ŐĸŃĴĸıŇļĪŅĚĕĵŃĕŀĚŏĽňĵŀńĬĨĶŅĵȮĶĺĴĪńŘĚĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴĴĸıŇļŒĬ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮĮĢŇĭŇĨŇĔŅĶĪňŗŏĔňŗĵĺĔńĭŏĬŊŘŀľŅıĶƟŀĴĪńŘĚ
ĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ  
                Pollution of water, soil, atmospheric, agricultural and 
wastes hazardous; including protection and control environmental 
pollution sample collection and analysis; include with practice on 
basic laboratory techniques in related topics and integrated 
application of learning and teaching practices product; food 
processing and food storage and integrated application of learning 

- ĺŇĝŅĪňŗĨńħŀŀĔ 



ŠŤţ 

 

and teaching practices 
Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ŧ ŠŠŢŢŦşţȮȮŏėĴňĕŀĚĬŘŜŅĴńĬľŀĴĶŃŏľĵŐĸŃĽĮŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮChemistry of Volatile Oils and Basic Spa 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶĽĔńħĬŘŜŅĴńĬľŀĴĶŃŏľĵěŅĔıŊĝȮ
ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŏĭŊŘŀĚĨƟĬĕŀĚĬŘŜŅĴńĬľŀĴĶŃŏľĵȮĮĢŇĭńĨŇĔŅĶĽĔńħĬŘŜŅĴńĬľŀĴ
ĶŃŏľĵȮŏĪėĬŇėĔŅĶŐĵĔĬŘŜŅĴńĬľŀĴĶŃŏľĵȮėĺŅĴľĴŅĵĕŀĚĽĮŅȮĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚ
ĬŘŜŅĴńĬľŀĴĶŃŏľĵŒĬĔŅĶĭŜŅĭńħĶńĔļŅ 
                 Basic knowledge in extraction of volatile oils  from plants; 
basic chemical composition of volatile oils; the extraction of volatile 
oils techniques for extracting volatile oils;  the meaning of spa, the 
use of volatile oils in the treatment 

- ĺŇĝŅĪňŗĨńħŀŀĔ 

ŧ ŠŠŢŢŦşŤȮȮŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ) 
                 Chemistry  of  Natural  Products 
 ȮȮȮȮȮĝĬŇħȮĸńĔļĦŃőėĶĚĽĶƟŅĚȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢȮȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢ
ĭŅĚĽƞĺĬĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗŏĔŇħĕŉŘĬŒĬīĶĶĴĝŅĨŇȮȮŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 
                 Structural type biosynthetic pathways and synthesis of 
some organic compounds which occurs in nature; and integrated 
application of learning and teaching practices 
 
 
 
 
 

ŠŠŢţŢţš-ťšȮȮŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮNatural Products Chemistry 
 ȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵĝĬŇħĕŀĚĽŅĶŐĸŃĸńĔļĦŃőėĶĚĽĶƟŅĚĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĪŅĚ
ŏėĴňěŅĔīĶĶĴĝŅĨŇȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭĪňŗŏĔŇħĕŉŘĬŒĬīĶĶĴĝŅĨŇȮĔŅĶĽĔńħȮĔŅĶ
ŐĵĔȮĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśȮĔŅĶıŇĽŌěĬƢĽŅĶŀŀĔķĪīŇśĪŅĚŏĳĽńĝĺŇĪĵŅȮķĪīŇśĪŅĚĝňĺĳŅıȮėĺŅĴ
ŏĮƦĬıŇļȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮĮĶŃĵŋĔĨƢ
ŒľƟŏĕƟŅĔńĭĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                      Explain the kind and chemical structure of compounds 
from natural products; biosynthetic pathways of compound in occur 
natural; extraction; separation; purification; pharmacological action of 
active ingredients; biological activity; toxicity; applications for benefit 
with integration of the scope apply to the local context and related 
laboratory skill  
 
 
 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ŏıŇŗĴľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 



ŠŤŤ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
Ũ ŠŠŢŢŦşŦȮȮŏėĴňŀŋĨĽŅľĔĶĶĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&š-ş-ţ' 

 ȮȮȮȮȮIndustrial Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴȮŀŋĨĽŅľĔĶĶĴŏėĴňľĸńĔĕŀĚœĪĵȮ
ĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŐĸŃĪŅĚĔŅĵĳŅıĨƞŅĚȮŕȮȮĪňŗŒĝƟŏĮĸňŗĵĬĺńĨĩŋħŇĭŒľƟŏĮƦĬįĸŇĨĳńĦĤƢ
ĪŅĚŀŋĨĽŅľĔĶĶĴŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮŀŋĨĽŅľĔĶĶĴĬŘŜŅĨŅĸȮŀŋĨĽŅľĔĶĶĴĔĶŃħŅļȮ
ŀŋĨĽŅľĔĶĶĴėĸŀĶňĬȮŀŋĨĽŅľĔĶĶĴĔĶħȮŏĭĽȮŀŋĨĽŅľĔĶĶĴĽĭŌƞŐĸŃĽŅĶĞńĔĲŀĔȮ
ŀŋĨĽŅľĔĶĶĴıĸŅĽĨŇĔȮŀŋĨĽŅľĔĶĶĴŏĽƟĬŒĵŐĸŃĽŇŗĚĪŀȮĴŅĨĶģŅĬėĺĭėŋĴėŋĦĳŅıŐĸŃ
ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
                  Chemical industry process, major chemical industries in 
Thailand; chemical and physical processes for converting raw 
materials into industry products in petrochemical industry; sugar cane 
industry; paper industry; chlorine industry; acid base industry; soap 
and detergents industry; plastic industry; fiber and textiles industry; 
quality assurance and safety in industry manufactory and integrated 
application to learning and teaching practices 

ŠŠŢţŢŢş-ťšȮȮŏėĴňŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIndustrial Chemistry 
 ȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĕńŘĬĨŀĬ
ĨƞŅĚȮŕȮĕŀĚŀŋĨĽŅľĔĶĶĴŏėĴňĽĴħŋĸĴĺĸȮĔŅĶĮĢŇĭńĨŇĔŅĶĕŀĚŐĨƞĸŃľĬƞĺĵȮȮĔŅĶŏĝŊŗŀĴĨƞŀ
ĔŅĶĮĢŇĭńĨŇĔŅĶĕŀĚĪŋĔľĬƞĺĵȮĽĴħŋĸıĸńĚĚŅĬȮĔńĭĔŅĶœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ŀŋĨĽŅľĔĶĶĴŏėĴňľĸńĔĕŀĚœĪĵŐĸŃĕŀĚőĸĔȮŀŋĨĽŅľĔĶĶĴĔĶŃħŅļȮŀŋĨĽŅľĔĶĶĴĬŘŜŅĴńĬ
ıŊĝȮŀŋĨĽŅľĔĶĶĴĽňȮĔŅĶĭĶŇľŅĶŏĪėőĬőĸĵňĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĔŜŅěńħĕŀĚŏĽňĵěŅĔ
ŀŋĨĽŅľĔĶĶĴŏėĴňȮŏėĴňĽňŏĕňĵĺĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃŐĸŃĴňĪńĔļŃ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮ 
                     Basic of industrial chemistry process; processes of 
industrial chemistry; mass balances; unit operations; unit operation lines; 
energy balances; flow and heat transfer; main chemical industrial in 
Thailand and the world; paper industry; vegetable-oil industry; paint 
industry; technology management of quality control; waste 
management from chemical industry; green chemistry related; 
integration of contents and practicing laboratory skills related  

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ
ŏıŇŗĴľĬƞĺĵĔŇĨŐĸŃĝńŗĺőĴĚ 

Šş ŠŠŢŢŦşŧȮŏĽĶŇĴĪńĔļŃĮĢŇĭńĨŇĔŅĶŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮChemistry Laboratory Skill Improvement 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĮĶŃŏĳĪĕŀĚĽŅĶŏėĴňȮĔŅĶŏĔŖĭ
ŐĸŃĔŅĶŏĸŊŀĔŒĝƟĽŅĶŏėĴňȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵȮŀŋĮĔĶĦƢŏėĶŊŗŀĚŐĔƟĺŐĸŃıĸŅĽĨŇĔȮĔŅĶ
ĝńŗĚȮȮĨĺĚȮȮĺńħŐĸŃĔŅĶėŜŅĬĺĦŒĬĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵȮĔŅĶŏĨĶňĵĴĶňŏŀŏěĬĨƢȮŏĪėĬŇė
ŐĸŃĕńŘĬĨŀĬŒĬĔŅĶĪħĸŀĚħƟĺĵŏėĶŊŗŀĚĴŊŀĴŌĸģŅĬĪňŗŒĝƟŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĕńŘĬĨŀĬ
ŒĬĔŅĶħŜŅŏĬŇĬĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮŐĸŃĭŌĶĦŅĔŅĶĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
                Safety in a chemistry lab; types of chemicals; collection 
and use of chemicals; waste management; glassware and plastic; 
accurate measurement and calculation in preparing solutions; reagent 
preparation; techniques and procedures to experiment with the  

- ĺŇĝŅĪňŗĨńħŀŀĔ 



ŠŤť 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
 fundamental tools used in chemistry labs; process operating in a 

chemistry lab and integrated application to learning and teaching 
practices           

  

ŠŠ ŠŠŢţťşŠȮȮĔŅĶĺŇŏėĶŅŃľƢħŇĬŐĸŃĮŋƜĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
 ȮȮȮȮȮAnalysis of  Soil  and  Fertilizer 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚħŇĬŐĸŃĮŋƜĵŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĪŅĚ
ėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮȮľĸńĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ
ĺŇŏėĶŅŃľƢȮȮĔŅĶŐĮĸėĺŅĴľĴŅĵĕŀĚįĸĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĨŅĴŏĬŊŘŀľŅĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġňȮȮ 
                 Sample collection; soil and fertilizer preparation for 
qualitative and quantitative analysis; chemical method analysis; 
principle of equipment for sample analysis; translation of result 
analysis; practical experiment relevant to analysis of soil and fertilizer                   

- 
 
 
 
 
 
 
 
 

ĺŇĝŅĪňŗĨńħŀŀĔ 

Šš - ŠŠŢşŠşş-ťšȮȮĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&Ţ-ş-ť' Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮChemicals in Daily Life 
           ŀīŇĭŅĵėŋĦėƞŅŐĸŃĳńĵŐİĚěŅĔŏėĴňŒĬŀŅľŅĶȮĵŅȮĔŅĶŀŋĮőĳėȮĔŅĶ
ĭĶŇőĳėȮĽŇŗĚĶŀĭĨńĺȮĔŅĶŀĳŇĮĶŅĵȮŐĸŃŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĕŀĚĽŇŗĚ
ĶŀĭĨńĺŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 
                      Value explanation and latent danger from chemical in 
food, medicine or consumption of thing around; discussion and use of 
chemical knowledge for explanation of phenomena in environmental 
daily life     
 
 
 
 
 

ĺŇĝŅŒľĴƞ 
 
 
 
 



ŠŤŦ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŢ - ŠŠŢţŢŤş-ťšȮȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

                      Instrument Methods of Chemical Analysis 
 ȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮĪķļġňȮŏėĶŊŗŀĚĴŊŀ
ŏĔňŗĵĺĔńĭŏĪėĬŇėĔŅĶĽĔńħȮĔŅĶŐĵĔĽŅĶȮŏĪėĬŇėőėĶĴŅőĪĔĶŅĲƖėŏĪėĬŇėĪŅĚŏėĴňœĲĲƚŅȮ
ŏĪėĬŇėŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮŏĪėĬŇėŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮ
ŐĸŃŏĪėĬŇėŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢıĝńĬĽŏĮĔőĪĶŏĴĨĶňȮ 
                       Describe;Ȯexperiment and apply principle, theories; 
instrumental about extraction technique; separation technique; 
chromatographic technique; electrical chemistry technique; ultraviolet-
visible spectrophotometric technique; infrared spectroscopy technique 
and atomic absorption spectrometry technique  

ĺŇĝŅŒľĴƞ 

Šţ - ŠŠŢţŢţŠ-ťšȮȮŏėĴňŐĸŃįĸŇĨĳńĦĤƢĝŋĴĝĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
                      Chemistry and Community Products 
 ȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵĔŅĶĽŜŅĶĺěĽĴŋĬœıĶĪƟŀĚĩŇŗĬȮĔŅĶĻŉĔļŅĽŅĶĽŜŅėńĠĪňŗŏĮƦĬ
ĽƞĺĬĮĶŃĔŀĭĕŀĚįĸŇĨĳńĦĤƢĪňŗěŜŅŏĮƦĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶŐĮĶĶŌĮ
ĽĴŋĬœıĶőħĵĔŅĶŀĭŐľƟĚȮŐĸŃĔŅĶĬŜŅıŊĝĽĴŋĬœıĶœĮŒĝƟĮĶŃőĵĝĬƢŒĬįĸŇĨĳńĦĤƢĪňŗěŜŅŏĮƦĬ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬľĶŊŀįĸŇĨĳńĦĤƢĪŅĚĔŅĶŏĔļĨĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶįĸŇĨĽĴŋĬœıĶŐĭĭ
ŏĔļĨĶŀŇĬĪĶňĵƢȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴň
ĮĶŃĵŋĔĨƢŏĕƟŅĔńĭĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬȮȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
ȮȮȮ                   Exploration of local herbs* gimportant substances study 
in components of life essential products*Ȯ production process*Ȯherbal 
dryingȮ_lbȮutiliz_rgmlȮmdȮfcp` in daily necessities or agricultural products*Ȯ
Growing and producing mlȮherbsȮ̀ w organic farming methods integratecȮ
ugrf chemical scope _ndȮapplyȮamlrclr consistentȮto  local context* 
_nd related operating skills 
 
 

ĺŇĝŅŒľĴƞ 



ŠŤŧ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŤ - ŠŠŢţŢŠş-ťšȮȮŏėĴňŏĔňŗĵĺĔńĭĽňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

                      Color Chemistry 
          ȮŀīŇĭŅĵĽŅĶĪňŗĪŜŅŒľƟŏĔŇħĽňȮĝĬŇħȮŀĚėƢĮĶŃĔŀĭĕŀĚĽňȮĔŅĶŏėĸŊŀĭįŇĺȮ
ĔŅĶįĸŇĨĽňŏıŊŗŀŒĝƟŒĬĚŅĬħƟŅĬĨƞŅĚȮŕȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĽňȮĕŀĚĽň ĽńĚŏėĶŅŃľƢŐĸŃ
ĽňěŅĔīĶĶĴĝŅĨŇȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňȮŐĸŃĴň
ĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                     Colorants; types; composition of colors; surface coating; 
paints processing and quality control of synthesis dyes and natural dyes; 
application of knowledge for applied chemistry and practicing 
laboratory skills related 

ĺŇĝŅŒľĴƞ 

Šť - ȮŠŠŢţŢšş-ťšȮȮŏĪėőĬőĸĵňĮƕőĨĶŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPetrochemical Technology 
            ŀīŇĭŅĵĔŅĶŏĔŇħȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĮƕőĨĶŏėĴňȮȮŀĬŋıńĬīƢĕŀĚ
ĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬĪňŗĽŜŅėńĠĕŀĚŏĝŊŘŀŏıĸŇĚĞŅĔħŉĔħŜŅĭĶĶıƢȮĔŅĶĽŜŅĶĺěľŅŐľĸƞĚ
ĮƕőĨĶŏĸňĵĴȮĔŅĶŐĵĔĽƞĺĬĨƞŅĚȮŕȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨŒĬ
ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮėŋĦĽĴĭńĨŇŐĸŃĝĬŇħĕŀĚĨńĺħŌħĞńĭȮĭĪĭŅĪŐĸŃĔŅĶŏĸŊŀĔŒĝƟ
ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĮƕőĨĶŏėĴňȮŐĬĺőĬƟĴŏĪėőĬőĸĵňĪŅĚŀŋĨĽŅľĔĶĶĴȮ
ŐĸŃĔŅĶĬŜŅĽŅĶĮƕőĨĶŏėĴňĳńĦĤƢœĮŒĝƟĮĶŃőĵĝĬƢĨƞŅĚȮŕȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵ
ĽŅĶŃȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
                        Origins; chemical composition of petroleum; main 
derivative of hydrocarbon compounds in fossil fuels;   exploration; 
distillation process; design of petroleum industrial plants; properties and 
types of adsorbent; catalysts selection for petrochemical  process; 
tendency of industrial technology and utilization of petrochemical 
products; integration of contents and application of knowledge for 
applied chemistry and practicing laboratory skills related  Ȯ 
 

ĺŇĝŅŒľĴƞ 



ŠŤŨ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŦ - ŠŠŢţŢŦş-ťšȮȮĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮScientific Communication 
            ĽŅĴŅĶĩĮĶŃĵŋĔĨƢȮľĸńĔĔŅĶȮŐĸŃĪķļġňĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊŗŀĽŅĶŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏĝƞĬȮĔŅĶĽŊŗŀĽŅĶ
ħƟĺĵŀŇĬőĲĔĶŅĲƕĔȮ&info-graphic) ĔŅĶĽŊŗŀĽŅĶħƟĺĵȮAugmented Reality (AR)  ĔŅĶ
ĽŊŗŀĽŅĶħƟĺĵŐŀııĸŇŏėĝńŗĬȮĔŅĶĺŅħĶŌĮĺŇĪĵŅĻŅĽĨĶƢħƟĺĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶ
ĬŜŅŏĽĬŀėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢŒĬŐĸŃĶŌĮŐĭĭĔŅĶŐĽħĚĺŇĪĵŅĻŅĽĨĶƢȮ&Science Show) 
ŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ  
                       Apply the principles and scientific communication 
theories; use of information technology to communicate in various 
forms such as communication with info-graphics; communication with 
augmented reality (AR); communication with applications; drawing 
science with information; technology presentation of science knowledge 
and science show forms and design of learning activities 

ĺŇĝŅŒľĴƞ 

Šŧ - ŠŠŢţŢţŢ-ťšȮȮŏėĴňŏėĶŊŗŀĚĽŜŅŀŅĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮCosmetics chemistry 
 ȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭĔŅĶįĸŇĨȮėŋĦĽĴĭńĨŇĕŀĚĽŅĶĨƞŅĚȮŕȮĪňŗŒĝƟŒĬ
ŏėĶŊŗŀĚĽŜŅŀŅĚȮȮŏėĶŊŗŀĚĽŜŅŀŅĚŏıŊŗŀėĺŅĴĽŃŀŅħȮȮŏėĶŊŗŀĚĽŜŅŀŅĚĽŜŅľĶńĭįŇĺľĬńĚȮȮ
ŏėĶŊŗŀĚĽŜŅŀŅĚīĶĶĴĝŅĨŇȮȮĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĽŜŅŀŅĚȮȮĮĶŃőĵĝĬƢŐĸŃőĪļĪňŗŏĔŇħěŅĔ
ŏėĶŊŗŀĚĽŜŅŀŅĚȮȮőħĵĴňĔŅĶĭŌĶĦŅĔŅĶĕŀĭĕƞŅĵĽŅĶŃȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅĪŅĚŏėĴň
ĮĶŃĵŋĔĨƢŏĕƟŅĔńĭĭĶŇĭĪĕŀĚĪƟŀĚĩŇŗĬȮȮŐĸŃĴňĪńĔļŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
                      The property of quality raw materials for cosmetic 
process; cosmetics for cleanser; cosmetics for skincare; natural  
cosmetic; analytical cosmetic; the use and hazard of cosmetics; 
integrated application of learning for scope main point and application 
in applied chemistry to local content and related laboratory skill 

ĺŇĝŅŒľĴƞ 

 



Šťş 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
ŠŨ ŠŠŢŢŦşťȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 

 ȮȮȮȮȮComputer  Application  in  Chemistry 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬŜŅėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬ
ĔŅĶėŜŅĬĺĦŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚŏėĴňȮĔŅĶĪŜŅŏŀĔĽŅĶŐĸŃĔŅĶ
ĬŜŅŏĽĬŀȮ 
                 Basic knowledge of computers and software packages to 
basic calculate and chemical analysis; documentation and 
presentations 

ŠŠŢŠŦşş-ťšȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮComputer Application in Chemistry 
          ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮőĮĶŐĔĶĴ
ĽŜŅŏĶŖěĶŌĮĪŅĚŏėĴňȮŏĬŊŘŀľŅħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĽŊĭėƟĬģŅĬĕƟŀĴŌĸ
ŐĸŃĚŅĬĺŇěńĵĪŅĚŏėĴň 

The basic practice of computer programs concern to 
chemical software, digital content, and application for searching 
database and research articles to chemistry  

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ
ŐĸŃĶľńĽĺŇĝŅ 

šş  ŠŠŢŠŨşş-ťšȮȮĔŅĶĽĶƟŅĚĽŊŗŀŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš&Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMedia Creation and Chemical Innovation 
 ȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵėĺŅĴĽŜŅėńĠȮŐĬĺėŇħŒĬĔŅĶįĸŇĨȮĔŅĶĮĶŃħŇļģƢŀŋĮĔĶĦƢŐĸŃ
ĽŊŗŀĪňŗŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĪňŗĪŜŅěŅĔŐĔƟĺȮœĴƟȮıĸŅĽĨŇĔȮőĸľŃȮ
ŐĸŃĔŅĶĞƞŀĴŐĞĴŀŋĮĔĶĦƢȮĔŅĶĮĶŃħŇļģƢĽŊŗŀȮŀŋĮĔĶĦƢŏėĴňŏĔňŗĵĺĔńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀĵƞŅĚ
ĚƞŅĵȮĔŅĶĽĶƟŅĚĽŊŗŀĪŅĚŏėĴňħƟĺĵőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀőĽĨĪńĻĬŌĮĔĶĦƢȮ
ĔŅĶįĸŇĨŀŋĮĔĶĦƢȮŏėĴňĵƞŀĽƞĺĬȮŐĸŃĽŅĶŏėĴňőħĵŒĝƟĺńĨĩŋħŇĭŒĬĪƟŀĚĩŇŗĬȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ  
                     Explain the importance of production concept; creation 
of media and glass, wood, plastic, metal made equipment used in 
teaching and chemical laboratories; equipment maintenance; media 
invention simple electronic chemical equipment; creating chemical 
media with computer programs; use of audio-visual equipment; 
production of chemical equipment, small-scale chemistry and 
chemicals using local materials and the application of learning 
activities 

ĺŇĝŅŒľĴƞ 

 
 



ŠťŠ 

 

Īňŗ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŨ ĶľńĽĺŇĝŅ ȮĝŊŗŀĺŇĝŅŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,ȮšŤťš ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ 
šŠ  ŠŠŢŢŨşŠ-ťšȮȮĔŅĶěńħĔŇěĔĶĶĴŏėĴňĭŌĶĦŅĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŢ&š-š-Ť' Ȯ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntegration of Chemical Activities 
 ȮȮȮȮȮȮȮȮȮȮȮŀīŇĭŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟĺńĽħŋŐĸŃŀŋĮĔĶĦƢĪŅĚŏėĴňȮėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮŏĪėĬŇėĔŅĶŏĨĶňĵĴĽŅĶŏėĴňȮĔŅĶĶńĔļŅŀŋĮĔĶĦƢȮĺŇīňŏĔŖĭĕƟŀĴŌĸ
ĪŅĚŏėĴňȮĔŅĶěńħĔŇěĔĶĶĴŏĶňĵĬĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėƞŅĵĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŅĶěńħĔŅĶ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢȮȮœħƟŀĵƞŅĚŏľĴŅŃĽĴĮĸŀħĳńĵȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀŐĸŃ
ĬĺńĨĔĶĶĴȮŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŇěĔĶĶĴĪŅĚŏėĴňĭŌĶĦŅĔŅĶ 
                        Explain and act usage of chemical materials and 
equipment; operational safety; chemical preparation techniques; 
equipment maintenance; chemical storage methods; scientific learning 
activities; science camp and management of science laboratories; safely 
and appropriately apply media and innovation and design of integrated 
chemical activities  

ĺŇĝŅŒľĴƞ 

šš  ŠŠŢŠŠŠş-ťšȮȮȮėĺŅĴĮĸŀħĳńĵĪŅĚŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮš(Š-š-Ţ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮChemical Safety 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅīŇĨĔŅĶŒĝƟŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮěŜŅŐĬĔĮĶŃŏĳĪĕŀĚ
ĽŅĶŏėĴňȮŀīŇĭŅĵŀńĬĨĶŅĵěŅĔĽŅĶŏėĴňȮĺŇīňĔŅĶŒĝƟŐĸŃŏĔŖĭĶńĔļŅȮĔŅĶěńħĔŅĶŐĸŃĔŅĶ
ěńħŏĔŖĭĽŅĶŏėĴňȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵŀńĬĨĶŅĵĪŅĚŏėĴňȮĺŇīňĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋŐĸŃőĶėĪňŗŏĔŇħ
ěŅĔĽŅĶŏėĴňȮĔŅĶĮģĴıĵŅĭŅĸŏĭŊŘŀĚĨƟĬȮŐĸŃĶŃĭĭȮISO ĪňŗŏĔňŗĵĺĕƟŀĚ 
                       Demonstration of the use of chemical laboratory 
equipment; classification of chemical agents; explain direction of usage 
and storage; chemical waste disposal methods; accident preventions, 
first aid and related ISO systems 

ĺŇĝŅŒľĴƞ 

 
 
 



Šťš 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĚ 

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠťŢ 

 

 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ı.Ļ. šŤŤŤ 

---------------------------------------- 
Ȯ őħĵŏĮƦĬĔŅĶŏľŖĬĽĴėĺĶĮĶńĭĮĶŋĚĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶň ŏıŊŗŀŒľƟĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŏĮƦĬœĮőħĵĽŀħėĸƟŀĚĔńĭĽĳŅıĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚ ŐĸŃ
ŏľĴŅŃĽĴĔńĭĔŅĶĭĶŇľŅĶĔŅĶěńħĔŅĶĻŉĔļŅŒĬĮƤěěŋĭńĬ  
Ȯ ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅ Šŧ (š) ŐĸŃ (Ţ) ŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ı.Ļ. 
šŤţŦ ŐĸŃĴĨŇĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ŒĬėĶŅĺĮĶŃĝŋĴĪňŗ Ţ/šŤŤŤ ŏĴŊŗŀĺńĬĻŋĔĶƢĪňŗ šŢ ĴňĬŅėĴ ı.Ļ. 
šŤŤŤ ěŉĚŏľŖĬĝŀĭŒľƟĨĶŅĕƟŀĭńĚėńĭœĺƟ ħńĚĬňŘ  
Ȯ ĕƟŀ Š ĕƟŀĭńĚėńĭĬňŘŏĶňĵĔĺƞŅ ŴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ı.Ļ. šŤŤŤ ŵȮ 
Ȯ ĕƟŀ š ĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĽŜŅľĶńĭĔŅĶěńħĔŅĶĻŉĔļŅŐĔƞĬńĔĻŉĔļŅĳŅėĮĔĨŇ ŐĸŃĬńĔĻŉĔļŅĳŅėıŇŏĻļĨŅĴ
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň ĪňŗŏĕƟŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗ Š ĮƖĔŅĶĻŉĔļŅ šŤŤŤ ŏĮƦĬ
ĨƟĬœĮ  
Ȯ ĕƟŀ Ţ ĭĶĶħŅĕƟŀĭńĚėńĭ ĶŃŏĭňĵĭ ėŜŅĽńŗĚľĶŊŀĮĶŃĔŅĻŀŊŗĬŒħĪňŗĕńħľĶŊŀŐĵƟĚĔńĭĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĕƟŀĭńĚėńĭĬňŘ
ŐĪĬ  
Ȯ ĕƟŀ ţ ŒĬĕƟŀĭńĚėńĭĬňŘ  

ŴĴľŅĺŇĪĵŅĸńĵŵȮ ľĴŅĵĩŉĚ   ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
ŴŀīŇĔŅĶĭħňŵȮ  ľĴŅĵĩŉĚ   ŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
ŴĽĳŅĴľŅĺŇĪĵŅĸńĵŵȮ ľĴŅĵĩŉĚ   ĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  

   ŴĬńĔĻŉĔļŅĳŅėĮĔĨŇŵȮ ľĴŅĵĩŉĚ  ȮĬńĔĻŉĔļŅĪňŗĻŉĔļŅŏĨŖĴŏĺĸŅŒĬĺńĬĪŜŅĔŅĶĮĔĨŇĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
   ŴĬńĔĻŉĔļŅĳŅėıŇŏĻļŵȮ ľĴŅĵĩŉĚ  ȮĬńĔĻŉĔļŅĪňŗĻŉĔļŅĨŅĴőėĶĚĔŅĶĔŅĶěńħĔŅĶĻŉĔļŅ
ŀŊŗĬĬŀĔěŅĔĬńĔĻŉĔļŅĳŅėĮĔĨŇ ĩŉĚŐĴƟěŃĻŉĔļŅŒĬĺńĬĪŜŅĔŅĶĮĔĨŇĔŖĨŅĴ  
   ŴľĸńĔĽŌĨĶŵȮ  ľĴŅĵĩŉĚ  ȮľĸńĔĽŌĨĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  

ĕƟŀ Ť ŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĕƟŀĭńĚėńĭĬňŘ ŐĸŃŒľƟĴňŀŜŅĬŅěŀŀĔĮĶŃĔŅĻ ėŜŅĽńŗĚ ľĸńĔŏĔĦĤƢŐĸŃ
ĺŇīňĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĕƟŀĭńĚėńĭĬňŘ  
 
            /ľĴĺħ Š... 



Šťţ 

 

ľĴĺħ Š 
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅŐĸŃĺŇīňĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

--------------------------------- 
ĕƟŀ ť ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ  

ť.Š ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĝńŘĬĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅĕŉŘĬœĮ  
ť.š ĨƟŀĚœĴƞŏĮƦĬőĶėĨŇħĨƞŀĶƟŅĵŐĶĚľĶŊŀőĶėĪňŗĽńĚėĴĶńĚŏĔňĵěŀńĬŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶĻŉĔļŅ  
ť.Ţ œĴƞĩŌĔėńħĝŊŗŀŀŀĔľĶŊŀĩŌĔœĸƞŀŀĔěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħŕ ŏıĶŅŃĮĶŃıķĨŇŏĽŊŗŀĴŏĽňĵ  
ť.ţ ĴňėŋĦĽĴĭńĨŇŀŊŗĬŕȮĨŅĴĕƟŀĔŜŅľĬħĕŀĚľĸńĔĽŌĨĶ  

ĕƟŀ Ŧ ĺŇīňĔŅĶĶńĭŏĕƟŅĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵěŃĶńĭįŌƟĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀ ť ŏĕƟŅĻŉĔļŅĪŋĔĶŃĭĭĔŅĶĻŉĔļŅĞŉŗĚ
ŀŅěŒĝƟĺŇīňĔŅĶĽŀĭėńħŏĸŊŀĔ ľĶŊŀėńħŏĸŊŀĔ ľĶŊŀĺŇīňĔŅĶŀŊŗĬŒħ ĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵ  

 
ľĴĺħ š 

ĔŅĶĶŅĵĚŅĬĨńĺŏĮƦĬĬńĔĻŉĔļŅ 
--------------------------------- 

ĕƟŀ ŧ ĔŅĶĶŅĵĚŅĬĨńĺŏĮƦĬĬńĔĻŉĔļŅ  
Ȯ  ŧ.Š įŌƟĪňŗĽŀĭėńħŏĸŊŀĔœħƟ ľĶŊŀįŌƟĪňŗœħƟĶńĭĔŅĶėńħŏĸŊŀĔ ľĶŊŀįŌƟĪňŗœħƟĶńĭĔŅĶŀĬŋĴńĨŇŒľƟĵƟŅĵĴŅěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ ľĶŊŀįŌƟĪňŗĶńĭĔŅĶŀĬŋĴńĨŇŒľƟŏĕƟŅĻŉĔļŅĨƞŀěŃĨƟŀĚœĮĶŅĵĚŅĬĨńĺŏıŊŗŀĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĬńĔĻŉĔļŅ
ĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵ  
Ȯ  ŧ.š ĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœĮĶŅĵĚŅĬĨńĺ ĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħŒľƟĩŊŀĺƞŅĽĸŃĽŇĪīŇśĔŅĶŏĕƟŅŏĮƦĬ
ĬńĔĻŉĔļŅ ŏĺƟĬŐĨƞœħƟĶńĭŀĬŋĴńĨŇěŅĔĴľŅĺŇĪĵŅĸńĵŏĮƦĬĶŅĵŕȮœĮ  
 
Ȯ ĕƟŀ Ũ įŌƟĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔŏĕƟŅĻŉĔļŅěŃĴňĽĳŅıŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀœħƟĕŉŘĬĪŃŏĭňĵĬŐĸŃĝŜŅĶŃŏĚŇĬ
ėƞŅĸĚĪŃŏĭňĵĬŏĶňĵĬŐĸŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĶňĵĭĶƟŀĵŐĸƟĺ ıĶƟŀĴĪńŘĚĨƟŀĚĬŜŅĽƞĚľĸńĔģŅĬ 
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃľĸńĔģŅĬŀŊŗĬŕ ĨŅĴĺńĬ ŏĺĸŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
 

ľĴĺħ Ţ 
ĔŅĶĶńĭĵƟŅĵĬńĔĻŉĔļŅ 

--------------------------------- 
ĕƟŀ Šş ŏĔĦĤƢĔŅĶĶńĭĵƟŅĵĬńĔĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ ŏĕƟŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵ  

Ȯ  Šş.Š ĴľŅĺŇĪĵŅĸńĵŀŅěĶńĭĵƟŅĵĬńĔĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĞŉŗĚĽĳŅĴľŅĺŇĪĵŅĸńĵĶńĭĶŀĚ 
ĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵ  
Ȯ  Šş.š ėŋĦĽĴĭńĨŇĕŀĚįŌƟĕŀĵƟŅĵĴŅŏĮƦĬĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵ  
Ȯ   Šş.š.Š ĴňėŋĦĽĴĭńĨŇĪňŗĔŜŅľĬħœĺƟĨŅĴĕƟŀ ť  
Ȯ   Šş.š.š œħƟĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚĳŅėĔŅĶĻŉĔļŅ 
ŐĸŃĴňįĸĔŅĶŏĶňĵĬŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ š.şş  
 
 

         /Šş.Ţ ĔŅĶŏĪňĵĭőŀĬ...   



ŠťŤ 

 

Ȯ  Šş.Ţ ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨŐĸŃįĸĔŅĶŏĶňĵĬŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬ  

 
ľĴĺħ ţ 

ĔŅĶŏĕƟŅĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅĨĶňĪňŗĽŀĚ 
--------------------------------- 

Ȯ ĕƟŀ ŠŠ ĔŅĶŏĕƟŅĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅĨĶňĪňŗĽŀĚ  
Ȯ  ŠŠ.Š įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňěŅĔĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵľĶŊŀěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĴŅŐĸƟĺ ŀŅěĕŀŏĕƟŅĻŉĔļŅĨƞŀĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬŏĮƦĬĔŅĶŏıŇŗĴŏĨŇĴœħƟŐĨƞĨƟŀĚŏĮƦĬįŌƟĴň
ėŋĦĽĴĭńĨŇĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĕƟŀ ť  
Ȯ  ŠŠ.š ŒľƟįŌƟĮĶŃĽĚėƢěŃŏĕƟŅĻŉĔļŅĵŊŗĬŒĭĽĴńėĶĨƞŀĴľŅĺŇĪĵŅĸńĵĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅĨŅĴĪňŗ
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
Ȯ  ŠŠ.Ţ ĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒľƟħŜŅŏĬŇĬĔŅĶŏĪňĵĭőŀĬĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬ  
 

ľĴĺħ Ť 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃĔŅĶěńħľĸńĔĽŌĨĶ 

--------------------------------- 
Ȯ ĕƟŀ Šš ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ  
Ȯ  Šš.Š ĴľŅĺŇĪĵŅĸńĵŒĝƟĶŃĭĭĪĺŇĳŅėőħĵ Š ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬ š ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ Š 
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅ ŠŤ ĽńĮħŅľƢ ĴľŅĺŇĪĵŅĸńĵŀŅěŏĮƕħĳŅėķħŌĶƟŀĬŐĸŃŒĝƟ
ĶŃĵŃŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ ŧ ĽńĮħŅľƢőħĵěńħĝńŗĺőĴĚŏĶňĵĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĪƞŅĔńĭĽŀĚŏĪƞŅĕŀĚĳŅėĔŅĶĻŉĔļŅ
ĮĔĨŇ ĽŜŅľĶńĭĔŅĶěńħĔŅĶĻŉĔļŅŒľƟĬńĔĻŉĔļŅĳŅėıŇŏĻļŒĬĳŅėķħŌĶƟŀĬŒľƟĬńĭŏĮƦĬ Š ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ  
Ȯ  Šš.š ĔŅĶėŇħľĬƞĺĵĔŇĨĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ ŒľƟĩŊŀŏĔĦĤƢħńĚĬňŘ  
Ȯ   Šš.š.Š ĶŅĵĺŇĝŅĳŅėĪķļġň ĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵľĶŊŀŀĳŇĮĶŅĵĮƤĠľŅœĴƞĬƟŀĵĔĺƞŅ ŠŤ 
ĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė  
Ȯ   Šš.š.š ĶŅĵĺŇĝŅĳŅėĮġŇĭńĨŇĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚœĴƞĬƟŀĵĔĺƞŅ Ţş ĝńŗĺőĴĚ ĨƞŀĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė  
Ȯ   Šš.š.Ţ ĔŅĶİƗĔĚŅĬľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴĪňŗŒĝƟŏĺĸŅİƗĔœĴƞĬƟŀĵĔĺƞŅ ţŤ ĝńŗĺőĴĚĨƞŀĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅė  
Ȯ   Šš.š.ţ ĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵĪňŗŒĝƟŏĺĸŅ
ĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĬńŘĬŕȮœĴƞĬƟŀĵĔĺƞŅ ţŤ ĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭ Š ľĬƞĺĵĔŇĨĶŃĭĭĪ
ĺŇĳŅė  
 
 
 
 

   /ĕƟŀ ŠŢ...  



Šťť 

 

Ȯ ĕƟŀ ŠŢ ĔŅĶěńħľĸńĔĽŌĨĶ  
Ȯ  ŠŢ.Š őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚŐĨƞĸŃĽŅĕŅĺŇĝŅ ĮĶŃĔŀĭħƟĺĵ  
Ȯ   ŠŢ.Š.Š ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ ľĴŅĵĩŉĚ ĺŇĝŅĪňŗĴŋƞĚıńĥĬŅįŌƟŏĶňĵĬ ŒľƟĴňėĺŅĴĶŀĭĶŌƟ
ŀĵƞŅĚĔĺƟŅĚĕĺŅĚĴňőĸĔĪńĻĬƢĪňŗĔĺƟŅĚœĔĸ ĴňėĺŅĴŏĕƟŅŒěīĶĶĴĝŅĨŇĨĬŏŀĚ įŌƟŀŊŗĬŐĸŃĽńĚėĴ ŏĮƦĬįŌƟŒİƙĶŌƟĽŅĴŅĶĩėŇħŀĵƞŅĚ
ĴňŏľĨŋįĸ ĽŅĴŅĶĩŒĝƟĳŅļŅŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶėĺŅĴľĴŅĵœħƟħň ŏĮƦĬėĬĪňŗĽĴĭŌĶĦƢĪńŘĚĶƞŅĚĔŅĵŐĸŃěŇĨŒě Ĵň
ėŋĦīĶĶĴ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ ĪńŘĚĕŀĚœĪĵŐĸŃĕŀĚĮĶŃĝŅėĴĬŅĬŅĝŅĨŇ ĽŅĴŅĶĩĬŜŅ
ėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃħŜŅĶĚĨĬŀĵŌƞŒĬĽńĚėĴœħƟŏĮƦĬŀĵƞŅĚħň  
Ȯ   ŠŢ.Š.š ľĴĺħĺŇĝŅŏĜıŅŃ ľĴŅĵĩŉĚ ĺŇĝŅŐĔĬ ĺŇĝŅŏĜıŅŃħƟŅĬ ĺŇĝŅıŊŘĬģŅĬĺŇĝŅĝňı
ŐĸŃĺŇĝŅĝňıĪňŗĴŋƞĚľĴŅĵŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟ ėĺŅĴŏĕƟŅŒěŐĸŃĮĢŇĭńĨŇĚŅĬœħƟ  
Ȯ   ŠŢ.Š.Ţ ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň ľĴŅĵĩŉĚ ĺŇĝŅĪňŗĴŋƞĚŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟ ėĺŅĴŏĕƟŅŒě ĨŅĴĪňŗ
ĨĬŏŀĚĩĬńħľĶŊŀĽĬŒě őħĵŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅŒħŕ ŒĬľĸńĔĽŌĨĶĶŃħńĭŏħňĵĺĔńĬ  
Ȯ  ŠŢ.š ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴŐĸŃĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ  
Ȯ   ŠŢ.š.Š ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň (ţ ĮƖ) ŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĬƟŀĵĔĺƞŅ Ššş 
ľĬƞĺĵĔŇĨŒľƟŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ ŧ ĮƖĔŅĶĻŉĔļŅĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬŏĨŖĴŏĺĸŅŐĸŃœĴƞŏĔŇĬ Šš ĮƖĔŅĶĻŉĔļŅ 
ĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬœĴƞŏĨŖĴŏĺĸŅ  
Ȯ   ŠŢ.š.š ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň (Ť ĮƖ) ŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĬƟŀĵĔĺƞŅ ŠŤş 
ľĬƞĺĵĔŇĨŒľƟŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ Šş ĮƖĔŅĶĻŉĔļŅĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬŏĨŖĴŏĺĸŅŐĸŃœĴƞŏĔŇĬ ŠŤ ĮƖĔŅĶĻŉĔļŅ 
ĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬœĴƞŏĨŖĴŏĺĸŅ  
 

ľĴĺħ ť 
ĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅŏĶňĵĬ 

--------------------------------- 
Ȯ ĕƟŀ Šţ ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬ ŏıŇŗĴľĶŊŀĩŀĬĶŅĵĺŇĝŅŒľƟħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬ
ĔŜŅľĬħ ŠŤ ĺńĬ ĬńĭŐĨƞĺńĬĪňŗŏĮƕħĳŅėĔŅĶĻŉĔļŅ  
Ȯ  Šţ.Š ĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅŏĶňĵĬěŃĽĴĭŌĶĦƢĔŖĨƞŀŏĴŊŗŀœħƟĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵ
ĔŜŅľĬħ  
Ȯ  Šţ.š ĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėŐĭĭ š ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĨƞŀĮƖĔŅĶĻŉĔļŅ ĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĕŀĚŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĮĔĨŇœħƟœĴƞŏĔŇĬ šš ľĬƞĺĵĔŇĨ ŐĸŃĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ
ĽŜŅľĶńĭĳŅėķħŌĶƟŀĬœħƟœĴƞŏĔŇĬ Ũ ľĬƞĺĵĔŇĨ  
Ȯ  ĔŅĶĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅĳŅėıŇŏĻļŐĭĭ Ţ ĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅ ĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĕŀĚŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅœħƟœĴƞŏĔŇĬ ŠŤ ľĬƞĺĵĔŇĨ  
Ȯ  ĔĶĦňĬńĔĻŉĔļŅĨƟŀĚĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŏĔŇĬĔĺƞŅ šš ľĬƞĺĵĔŇĨ ĽŜŅľĶńĭĔŅĶĻŉĔļŅŒĬĶŃĭĭ
ĪĺŇĳŅėŐĭĭ š ĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅ ĨŅĴĺĶĶėľĬŉŗĚľĶŊŀĨƟŀĚĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĴŅĔĔĺƞŅ ŠŤ ľĬƞĺĵ
ĔŇĨ ĽŜŅľĶńĭĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĳŅėıŇŏĻļŐĭĭ Ţ ĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅĨŅĴĺĶĶėĽŀĚ ŒľƟĵŊŗĬėŜŅĶƟŀĚ
ĕŀŀĬŋĴńĨŇĨƞŀĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬĶŃĵŃŏĺĸŅœĴƞŏĔŇĬ ŠŤ ĺńĬ ĬńĭŐĨƞĺńĬŏĮƕħĳŅėĔŅĶĻŉĔļŅ  
 
 

       /Šţ.Ţ ĔŅĶĸĚĪŃŏĭňĵĬ...  



ŠťŦ 

 

Ȯ  Šţ.Ţ ĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ľĶŊŀĽľĔŇěĻŉĔļŅěŃœĴƞŀĬŋĠŅĨŒľƟĬńĔĻŉĔļŅ
ĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŀŊŗĬŏıŇŗĴŏĨŇĴ ĵĔŏĺƟĬĔĶĦňĪňŗĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŐĸƟĺŏľŖĬĽĴėĺĶŀĬŋĠŅĨőħĵŒľƟıŇěŅĶĦŅŏĮƦĬ
ĶŅĵĔĶĦň őħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıľĶŊŀĽľĔŇěĻŉĔļŅ ŏĮƦĬ
ĽŜŅėńĠ  
Ȯ  Šţ.ţ ŀīŇĔŅĶĭħňŀŅěŒľƟĬńĔĻŉĔļŅĪňŗĩŌĔĩŀħĩŀĬĝŊŗŀěŅĔĪŃŏĭňĵĬĬńĔĻŉĔļŅŀńĬŏĬŊŗŀĚěŅĔĶŃŏĭňĵĭ
ĪŅĚĔŅĶŏĚŇĬ ĔĸńĭŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅŒľĴƞœħƟĩƟŅĴňŏľĨŋįĸŀńĬĽĴėĺĶ őħĵŒľƟĩŊŀĶŃĵŃŏĺĸŅĪňŗĩŌĔĩŀĬĝŊŗŀĬńŘĬŏĮƦĬ
ĶŃĵŃŏĺĸŅıńĔĔŅĶĻŉĔļŅ ŒĬĔĶĦňŏĝƞĬĬňŘĬńĔĻŉĔļŅěŃĨƟŀĚĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĕŀĔĸńĭėŊĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ
ŐĸŃėƞŅīĶĶĴŏĬňĵĴŀŊŗĬŕĪňŗėƟŅĚĝŜŅĶŃŏĽĴŊŀĬŏĮƦĬįŌƟĸŅıńĔĔŅĶĻŉĔļŅ  
Ȯ  Šţ.Ť ŒĬĔĶĦňőėĶĚĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅ ĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅľĶŊŀĴňĕƟŀĨĔĸĚŏĜıŅŃ
ĔĶĦň ŀīŇĔŅĶĭħňŀŅěıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅ ĪňŗŏĮƕħĽŀĬŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ
ŐĪĬĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵĪńŘĚľĴħ ľĶŊŀĭŅĚĽƞĺĬœħƟľĶŊŀŀŅěıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ
ĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵőħĵĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĶŃŏĭňĵĭĺƞŅħƟĺĵ ĔŅĶŏĔŖĭŏĚŇĬėƞŅĭŜŅĶŋĚŐĸŃėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĔŖœħƟ  
Ȯ  Šţ.ť ĔŅĶĸĚĪŃŏĭňĵĬĪňŗįŇħŏĚŊŗŀĬœĕĕŀĚľĸńĔĽŌĨĶŒľƟĩŊŀĺƞŅĔŅĶĸĚĪŃŏĭňĵĬĬńŘĬĨĔŏĮƦĬőĴęŃŐĸŃ
ĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬįŇħŏĚŊŗŀĬœĕĕŀĚľĸńĔĽŌĨĶĬńŘĬŒľƟœħƟĶńĭĽńĠĸńĔļĦƢ W  
Ȯ  Šţ.Ŧ ĬńĔĻŉĔļŅŀŅěĕŀĸĚĪŃŏĭňĵĬŏĕƟŅĶƞĺĴĻŉĔļŅĶŅĵĺŇĝŅŒħŕŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟœħƟĩƟŅ
ŀŅěŅĶĵƢįŌƟĽŀĬĵŇĬĵŀĴŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶŐĸŃœħƟĵŊŗĬľĸńĔģŅĬĬńŘĬĨƞŀĴľŅĺŇĪĵŅĸńĵ ĪńŘĚĬňŘĬńĔĻŉĔļŅěŃĨƟŀĚĝŜŅĶŃ
ėƞŅľĬƞĺĵĔŇĨ ĶŅĵĺŇĝŅĬńŘĬĨŅĴĶŃŏĭňĵĭĺƞŅħƟĺĵĔŅĶŏĔŖĭŏĚŇĬėƞŅĭŜŅĶŋĚŐĸŃėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅŐĸŃĬńĔĻŉĔļŅĴň
ŏĺĸŅŏĶňĵĬėĶĭĶƟŀĵĸŃ ŧş ĕŀĚŏĺĸŅŏĶňĵĬĪńŘĚľĴħěŃœħƟĶńĭįĸĔŅĶŏĶňĵĬŏĮƦĬĽńĠĸńĔļĦƢ Au  
 

ľĴĺħ Ŧ 
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŅĵĺŇĝŅ 

--------------------------------- 
Ȯ ĕƟŀ ŠŤ ĔŅĶŏıŇŗĴĶŅĵĺŇĝŅ ĩŀĬĶŅĵĺŇĝŅ ŐĸŃĵĔŏĸŇĔĶŅĵĺŇĝŅ  
Ȯ  ŠŤ.Š ĔŅĶŏıŇŗĴĶŅĵĺŇĝŅ ľĶŊŀĩŀĬĶŅĵĺŇĝŅěŃĔĶŃĪŜŅœħƟĳŅĵŒĬĔŜŅľĬħ ŠŤ ĺńĬ ĬńĭŐĨƞĺńĬŏĮƕħ
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇľĶŊŀĳŅĵŒĬĔŜŅľĬħ Ŧ ĺńĬ ĬńĭŐĨƞĺńĬŏĮƕħĳŅėķħŌĶƟŀĬ  
Ȯ  ŠŤ.š ĔŅĶĵĔŏĸŇĔĶŅĵĺŇĝŅěŃĔĶŃĪŜŅœħƟĔƞŀĬĺńĬŏĶŇŗĴĽŀĭĮĸŅĵĳŅė Ŧ ĺńĬ ŐĸŃěŃœħƟĶńĭĔŅĶ
ĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĽńĠĸńĔļĦƢ W ĽŜŅľĶńĭĶŅĵĺŇĝŅĪňŗĵĔŏĸŇĔŐĸŃœĴƞœħƟĶńĭŏĚŇĬėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĬńŘĬėŊĬ  
Ȯ  ŠŤ.Ţ ĕńŘĬĨŀĬĮĢŇĭńĨŇŒĬĔŅĶŏıŇŗĴ ĩŀĬĶŅĵĺŇĝŅŐĸŃĵĔŏĸŇĔĶŅĵĺŇĝŅŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵ
ĔŜŅľĬħ  
 
 
 
 
 
 
 
              /ľĴĺħ ŧ...  



Šťŧ 

 

ľĴĺħ ŧ 
ĔŅĶĸŅıńĔĔŅĶĻŉĔļŅŐĸŃĸŅŀŀĔ 
--------------------------------- 

Ȯ ĕƟŀ Šť ĔŅĶĸŅıńĔĔŅĶĻŉĔļŅ  
Ȯ  Šť.Š ĬńĔĻŉĔļŅěŃĕŀŀĬŋĠŅĨĸŅıńĔĔŅĶĻŉĔļŅœħƟŒĬĔĶĦňĨƞŀœĮĬňŘ  
Ȯ   Šť.Š.Š ĩŌĔŏĶňĵĔıĸ ĶŃħĴıĸľĶŊŀŏĔĦĤƢŏĕƟŅĶńĭĶŅĝĔŅĶĪľŅĶ  
Ȯ   Šť.Š.šȮœħƟĶńĭĪŋĬŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅĶŃľĺƞŅĚĮĶŃŏĪĻ ľĶŊŀĪŋĬŀŊŗĬŒħĞŉŗĚ
ĴľŅĺŇĪĵŅĸńĵŏľŖĬĽĴėĺĶĽĬńĭĽĬŋĬ  
Ȯ   Šť.Š.Ţ ŏěŖĭĮƙĺĵ  
Ȯ   Šť.Š.ţ ĩŌĔėŋĴĕńĚĨŅĴĔġľĴŅĵ  
Ȯ   Šť.Š.Ť ĴľŅĺŇĪĵŅĸńĵĽńŗĚŒľƟıńĔĔŅĶĻŉĔļŅ  
Ȯ   Šť.Š.ť ŏľĨŋŀŊŗĬŕ ĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏľŖĬĽĴėĺĶŐĨƞĨƟŀĚĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵ
ĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅ Š ĳŅėĔŅĶĻŉĔļŅ  
Ȯ  Šť.š ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĸŅıńĔĔŅĶĻŉĔļŅĨĸŀħľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇľĶŊŀĴŅĔĔĺƞŅŒľƟĵŊŗĬ
ŒĭĸŅĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ ĪńŘĚĬňŘĨƟŀĚĵŊŗĬŒĭĸŅıńĔĔŅĶĻŉĔļŅĔƞŀĬĺńĬŏĶŇŗĴĽŀĭĮĸŅĵĳŅėĔŅĶĻŉĔļŅ  
Ȯ  Šť.Ţ ĬńĔĻŉĔļŅĪňŗĸŅıńĔľĶŊŀĩŌĔĴľŅĺŇĪĵŅĸńĵĽńŗĚıńĔĔŅĶĻŉĔļŅĨĸŀħľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇ
ľĶŊŀĴŅĔĔĺƞŅěŃĨƟŀĚĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĶńĔļŅĽĩŅĬĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ  
Ȯ ĕƟŀ ŠŦ ĔŅĶĸŅŀŀĔ  
Ȯ  ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĕŀĸŅŀŀĔĨƟŀĚĵŊŗĬŒĭĸŅŀŀĔĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
 

ľĴĺħ Ũ 
ĔŅĶőŀĬĵƟŅĵ 

--------------------------------- 
Ȯ ĕƟŀ Šŧ ĔŅĶőŀĬĵƟŅĵĽŅĕŅĺŇĝŅ  
Ȯ  Šŧ.Š ĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅĳŅĵŒĬėĦŃŒľƟĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĕŀĚėĦŃ  
Ȯ  Šŧ.š ĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬ ěŃĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕħńĚĨƞŀœĮĬňŘ  
Ȯ   Šŧ.š.Š ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĕŀĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬ ěŃĨƟŀĚœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ ĮĶŃīŅĬĽŅĕŅĺŇĝŅ ŐĸŃėĦĭħňėĦŃŏħŇĴ ŐĸŃœħƟŏĶňĵĬĨŅĴŐįĬĔŅĶĻŉĔļŅŒĬėĦŃ
ŏħŇĴĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ĪńŘĚĬňŘœĴƞĬńĭĳŅėĔŅĶĻŉĔļŅĪňŗĸŅıńĔľĶŊŀĩŌĔĽńŗĚıńĔĔŅĶĻŉĔļŅ  
Ȯ   Šŧ.š.š ĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬěŃĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅŐĸŃ
ėĦŃĪňŗĮĶŃĽĚėƢěŃĕŀĵƟŅĵœĮ ĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕĪňŗėĦŃĔŜŅľĬħ  
Ȯ   Šŧ.š.Ţ ĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚĽŅĕŅĺŇĝŅŐĸŃėĦŃ ĪňŗěŃ
ĶńĭĵƟŅĵœĮĽńĚĔńħŏĮƦĬįŌƟıŇěŅĶĦŅŀĬŋĴńĨŇŐĸƟĺŐěƟĚĴľŅĺŇĪĵŅĸńĵĪĶŅĭ  
Ȯ   Šŧ.š.ţ ĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬěŃĨƟŀĚħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěĔƞŀĬĺńĬŏĮƕħĳŅė
ĔŅĶĻŉĔļŅ  
Ȯ   Šŧ.š.Ť ŏĴŊŗŀĬńĔĻŉĔļŅœħƟĵƟŅĵĽŅĕŅĺŇĝŅŐĸƟĺ ĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅĪńŘĚľĴħŒľƟĬŜŅĴŅ
ŏĪňĵĭőŀĬœħƟĨŅĴľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŒľĴƞ ŐĸŃĬŜŅįĸĔŅĶŏĶňĵĬœĮėŜŅĬĺĦľŅėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬ
ĽŅĕŅĺŇĝŅŒľĴƞœħƟ  
               /ĕƟŀ ŠŨ...  



ŠťŨ 

 

Ȯ ĕƟŀ ŠŨ ĔŅĶőŀĬĵƟŅĵĮĶŃŏĳĪĬńĔĻŉĔļŅ  
Ȯ  ĬńĔĻŉĔļŅŀŅěőŀĬĵƟŅĵĮĶŃŏĳĪĬńĔĻŉĔļŅěŅĔĬńĔĻŉĔļŅĳŅėĮĔĨŇŏĮƦĬĬńĔĻŉĔļŅĳŅėıŇŏĻļ őħĵĵŊŗĬ
ėŜŅĶƟŀĚĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
 

ľĴĺħ Šş 
ĭĪŏĜıŅŃĔŅĸ 

--------------------------------- 
Ȯ ĕƟŀ šş ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĔƞŀĬĕƟŀĭńĚėńĭĬňŘĮĶŃĔŅĻŒĝƟ ŒľƟŒĝƟĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵ
ĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶň ı.Ļ. šŤŤş ľĶŊŀĕƟŀĭńĚėńĭŀŊŗĬŒħŒĬĕĦŃĪňŗŏĕƟŅĻŉĔļŅěĬĔĺƞŅ
ěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
 

ȮȮȮȮȮȮĮĶŃĔŅĻ Ħ ĺńĬĪňŗ šŢ ĴňĬŅėĴ ı.Ļ. šŤŤŤ  
 

 

            (ĬŅĵĽŋĝŅĨŇ ŏĴŊŀĚŐĔƟĺ)  
ȮȮȮȮĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŦş 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ĳŅėįĬĺĔȮě 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ŠŦŠ 

 

 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ı.Ļ. šŤŤŤ 

------------------------------- 
Ȯ őħĵŏĮƦĬĔŅĶŏľŖĬĽĴėĺĶĮĶńĭĮĶŋĚĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ŏıŊŗŀŒľƟĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŏĮƦĬœĮőħĵĽŀħėĸƟŀĚĔńĭ
ĽĳŅıĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚŐĸŃŏľĴŅŃĽĴĔńĭĔŅĶĭĶŇľŅĶĔŅĶěńħĔŅĶĻŉĔļŅŒĬĮƤěěŋĭńĬ  
Ȯ ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅ Šŧ (š) (Ţ) ŐľƞĚ ıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ ı.Ļ. šŤţŦ 
ŐĸŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗ Ţ/šŤŤŤ ŏĴŊŗŀĺńĬĻŋĔĶƢĪňŗ šŢ 
ĴňĬŅėĴ ı.Ļ. šŤŤŤ ěŉĚŏľŖĬĝŀĭŒľƟĨĶŅĕƟŀĭńĚėńĭœĺƟ ħńĚĬňŘ  
 
Ȯ ĕƟŀ Š ĕƟŀĭńĚėńĭĬňŘŏĶňĵĔĺƞŅ ŴȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶň ı.Ļ. šŤŤŤ ŵ 
  
Ȯ ĕƟŀ š ĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĽŜŅľĶńĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĳŅėĮĔĨŇ ŐĸŃĬńĔĻŉĔļŅ
ĳŅėıŇŏĻļľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪňŗŏĕƟŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗ Š ĮƖĔŅĶĻŉĔļŅ 
šŤŤŤ ŏĮƦĬĨƟĬœĮ  
 
Ȯ ĕƟŀ Ţ ĭĶĶħŅĕƟŀĭńĚėńĭ ĶŃŏĭňĵĭ ėŜŅĽńŗĚľĶŊŀĮĶŃĔŅĻŀŊŗĬŒħĪňŗĕńħľĶŊŀŐĵƟĚĔńĭĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĕƟŀĭńĚėńĭĬňŘ
ŐĪĬ  
Ȯ ĕƟŀ ţ ŒĬĕƟŀĭńĚėńĭĬňŘ  
   ŴĴľŅĺŇĪĵŅĸńĵŵȮ  ľĴŅĵĩŉĚ   ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
   ŴŀīŇĔŅĶĭħňŵȮ  ľĴŅĵĩŉĚ   ŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
   ŴĬńĔĻŉĔļŅĳŅėĮĔĨŇŵȮ ľĴŅĵĩŉĚ  ȮĬńĔĻŉĔļŅĪňŗĻŉĔļŅŏĨŖĴŏĺĸŅŒĬĺńĬĪŜŅĔŅĶĮĔĨŇĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
   ŴĬńĔĻŉĔļŅĳŅėıŇŏĻļŵȮ ľĴŅĵĩŉĚ  ĬńĔĻŉĔļŅĪňŗĻŉĔļŅĨŅĴőėĶĚĔŅĶĔŅĶěńħĔŅĶĻŉĔļŅ
ŀŊŗĬĬŀĔěŅĔĬńĔĻŉĔļŅĳŅėĮĔĨŇ ĩŉĚŐĴƟěŃĻŉĔļŅŒĬŏĺĸŅĪŜŅĔŅĶĮĔĨŇĔŖĨŅĴ  
   ŴľĸńĔĽŌĨĶŵȮȮ  ľĴŅĵĩŉĚ Ȯ ľĸńĔĽŌĨĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ  
 
Ȯ ĕƟŀ Ť ŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĕƟŀĭńĚėńĭĬňŘŐĸŃŒľƟĴňŀŜŅĬŅěŀŀĔĮĶŃĔŅĻ ėŜŅĽńŗĚ ľĸńĔŏĔĦĤƢŐĸŃ
ĺŇīňĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĕƟŀĭńĚėńĭĬňŘ  
 

  /ľĴĺħ Š...  
 



ŠŦš 

 

ľĴĺħ Š 
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ 

--------------------------------- 
Ȯ ĕƟŀ ť ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ  
Ȯ  ť.Š ŒľƟĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ ĔŅĶĺńħįĸĨƟŀĚĪŜŅ
ĨĸŀħĳŅėĔŅĶĻŉĔļŅ őħĵĺŇīňĔŅĶĨƞŅĚŕ ĔńĬ ŏĝƞĬ ĔŅĶĽŀĭĵƞŀĵ ĔŅĶĶŅĵĚŅĬ ĔŅĶĪŜŅĚŅĬĔĸŋƞĴ ĔŅĶĽŀĭĔĸŅĚĳŅė
ĔŅĶĻŉĔļŅŐĸŃŒľƟĴňĔŅĶĽŀĭĮĸŅĵĳŅėĔŅĶĻŉĔļŅ ĔŅĶėŇħėŃŐĬĬĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅ ŒľƟŀĵŌƞĶŃľĺƞŅĚĶƟŀĵĸŃ 
Ťş ĩŉĚ Ŧş ĕŀĚėŃŐĬĬĶĺĴĪńŘĚľĴħ ŏĺƟĬŐĨƞĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ĺŇĝŅőėĶĚĚŅĬ ĪňŗœĴƞĴň
ĳŅėĪķļġňľĶŊŀĺŇĝŅŒĬĪŜŅĬŀĚŏħňĵĺĔńĬĬňŘ  
Ȯ  ĔĶĦňĽŅĕŅĺŇĝŅŒħ ĪňŗŀĚėƢĔĶĺŇĝŅĝňıœħƟĔŜŅľĬħľĸńĔŏĔĦĤƢĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ
œĺƟŒľƟŏĮƦĬœĮĨŅĴŐĬĺĪŅĚĕŀĚŀĚėƢĔĶĺŇĝŅĝňıĬńŘĬ  
Ȯ  ť.š ĴľŅĺŇĪĵŅĸńĵěńħŒľƟĴňĔŅĶĽŀĭŒĬĳŅėĔŅĶĻŉĔļŅľĬŉŗĚœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚėĶńŘĚ  
Ȯ  ť.Ţ ĬńĔĻŉĔļŅĨƟŀĚĴňŏĺĸŅŏĶňĵĬŒĬĶŃĭĭŏĕƟŅĝńŘĬŏĶňĵĬŐĨƞĸŃĶŅĵĺŇĝŅœĴƞĨŗŜŅĔĺƞŅĶƟŀĵĸŃ ŧş ĕŀĚ
ŏĺĸŅŏĶňĵĬĪńŘĚľĴħ ľĶŊŀĴňŏĺĸŅĮĢŇĭńĨŇĔŇěĔĶĶĴŏĪňĵĭĔńĬœħƟ ěŉĚěŃĴňĽŇĪīŇśœħƟĶńĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĬńŘĬ  
Ȯ  ŒĬĔĶĦňĴňŏĺĸŅŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĬƟŀĵĔĺƞŅĶƟŀĵĸŃ ŧş ŐĨƞœĴƞĨŗŜŅĔĺƞŅĶƟŀĵĸŃ ťş ŒľƟŀĵŌƞŒĬħŋĸĵ
ıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ ĔĶĦňĪňŗĴňŏĺĸŅŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĬƟŀĵĔĺƞŅĶƟŀĵĸŃ ťş ěŃœĴƞĴňĽŇĪīŇśĽŀĭ
ĮĸŅĵĳŅėŒĬĶŅĵĺŇĝŅĬńŘĬ ŐĸŃŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃŏĴŇĬįĸŏĮƦĬ ŴCŵȮľĶŊŀ ŴDŵȮŐĸƟĺŐĨƞĔĶĦň  
Ȯ  ť.ţ ŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚŕ ĨŅĴľĸńĔĽŌĨĶŏĮƦĬ š ĶŃĭĭ ħńĚĬňŘ  
Ȯ   ť.ţ.Š ĶŃĭĭėƞŅĶŃħńĭėŃŐĬĬ ŐĭƞĚŏĮƦĬ ŧ ĶŃħńĭ  
ĶŃħńĭėŃŐĬĬ    ėĺŅĴľĴŅĵĕŀĚįĸĔŅĶŏĶňĵĬ    ėƞŅĶŃħńĭėŃŐĬĬ  

A    ħňŏĵňŗĵĴ  (Excellent)     ţ.şş  
B+    ħňĴŅĔ  (Very good)     Ţ.Ťş  
B    ħň  (Good)      Ţ.şş  
C+    ħňıŀŒĝƟ  (Fairly good)     š.Ťş  
C    ıŀŒĝƟ  (Fairly)      š.şş  
D+    ŀƞŀĬ  (Poor)      Š.Ťş  
D    ŀƞŀĬĴŅĔ (Very poor)     Š.şş  
E    ĨĔ  (Failure)     ş.şş  
 

Ȯ ĶŃĭĭĬňŘŒĝƟĽŜŅľĶńĭĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĨŅĴľĸńĔĽŌĨĶ ėƞŅĶŃħńĭėŃŐĬĬĪňŗĩŊŀĺƞŅĽŀĭœħƟ ĨƟŀĚœĴƞĨŗŜŅ
ĔĺƞŅ ŴBŵȮĩƟŅĬńĔĻŉĔļŅœħƟėƞŅĶŃħńĭėŃŐĬĬŒĬĶŅĵĺŇĝŅŒħŏĮƦĬ ŴCŵȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅěĬĔĺƞŅěŃĽŀĭœħƟ ĔĶĦň
œħƟėƞŅĶŃħńĭėŃŐĬĬŏĮƦĬ ŴCŵȮŒĬĶŅĵĺŇĝŅŏĸŊŀĔ ĽŅĴŅĶĩœĮŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŒĬĔĸŋƞĴĺŇĝŅľĶŊŀľĴĺħĺŇĝŅ
ŏħňĵĺĔńĬŐĪĬœħƟ  
Ȯ ŏĺƟĬŐĨƞ ĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı ĽľĔŇěĻŉĔļŅ 
ľĶŊŀĶŅĵĺŇĝŅŀŊŗĬĪňŗĴňĸńĔļĦŃŀĵƞŅĚŏħňĵĺĔńĬ ėƞŅĶŃħńĭėŃŐĬĬĪňŗĩŊŀĺƞŅĽŀĭįƞŅĬ ĨƟŀĚœĴƞĨŗŜŅĔĺƞŅ ŴAŵȮ 
 
 

       /ť.ţ.š ĶŃĭĭ...   



ŠŦŢ 

 

Ȯ   ť.ţ.š ĶŃĭĭœĴƞĴňėƞŅĶŃħńĭėŃŐĬĬ ĔŜŅľĬħĽńĠĸńĔļĦƢĔŅĶĮĶŃŏĴŇĬ ħńĚĬňŘ  
Ȯ    ĶŃħńĭĔŅĶĮĶŃŏĴŇĬ    įĸĔŅĶĻŉĔļŅ  
     PD (Pass with Distinction)   įƞŅĬħňŏĵňŗĵĴ  
     P (Pass)     įƞŅĬ  
     F (Fail)      œĴƞįƞŅĬ  
Ȯ  ĶŃĭĭĬňŘŒĝƟĽŜŅľĶńĭĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĭńĚėńĭŒľƟŏĶňĵĬŏıŇŗĴĨŅĴĕƟŀĔŜŅľĬħŏĜıŅŃĕŀĚ
ľĸńĔĽŌĨĶ  
Ȯ   ť.ţ.Ţ ĽńĠĸńĔļĦƢ I (Incomplete) ŒĝƟĽŜŅľĶńĭĭńĬĪŉĔĔŅĶĮĶŃŏĴŇĬĪňŗœĴƞĽĴĭŌĶĦƢ ŒĬ
ĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅĵńĚĪŜŅĚŅĬœĴƞŏĽĶŖěŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅľĶŊŀĕŅħĽŀĭ ĬńĔĻŉĔļŅĪňŗœħƟĽńĠĸńĔļĦƢ ŴGŵȮĨƟŀĚ
ħŜŅŏĬŇĬĔŅĶĕŀĶńĭĔŅĶĮĶŃŏĴŇĬ ŏıŊŗŀŏĮĸňŗĵĬįĸĔŅĶĮĶŃŏĴŇĬŒľƟŏĽĶŖěĽŇŘĬŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮ ħńĚĬňŘ  
     (Š) ĔĶĦňĬńĔĻŉĔļŅĵńĚĪŜŅĚŅĬœĴƞŏĽĶŖě įŌƟĽŀĬıŇěŅĶĦŅįĸĚŅĬĪňŗėƟŅĚŀĵŌƞŏĮƦĬĻŌĬĵƢ 
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬěŅĔėŃŐĬĬĪňŗĴňŀĵŌƞŐĸƟĺ ľŅĔıƟĬĔŜŅľĬħŒľƟĬŅĵĪŃŏĭňĵĬŏĮĸňŗĵĬ ŴGŵȮŏĮƦĬ ŴCŵȮľĶŊŀ 
ŴDŵȮŐĸƟĺŐĨƞĔĶĦň  
     (š) ĔĶĦňĬńĔĻŉĔļŅĕŅħĽŀĭĮĸŅĵĳŅė ĬńĔĻŉĔļŅěŃĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭ
ĮĸŅĵĳŅėıĶƟŀĴĔńĭľĸńĔģŅĬĮĶŃĔŀĭŏľĨŋįĸĔŅĶĕŅħĽŀĭŏĽĬŀĨƞŀĴľŅĺŇĪĵŅĸńĵ  
      (š.Š) ĔĶĦňŀĬŋĠŅĨŒľƟĽŀĭ ĬńĔĻŉĔļŅĨƟŀĚœĮĶńĭľĸńĔģŅĬĔŅĶ
ŀĬŋĠŅĨŒľƟĽŀĭœĮĨŇħĨƞŀĕŀĽŀĭĔńĭŀŅěŅĶĵƢĮĶŃěŜŅĺŇĝŅ ŏıŊŗŀŏĮĸňŗĵĬįĸĔŅĶĮĶŃŏĴŇĬŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅė
ĔŅĶĻŉĔļŅĩńħœĮ ľŅĔıƟĬĔŜŅľĬħŒľƟĬŅĵĪŃŏĭňĵĬŏĮĸňŗĵĬ ŴGŵȮŏĮƦĬ ŴCŵȮľĶŊŀ ŴDŵȮŐĸƟĺŐĨƞĔĶĦň  
      (š.š) ĔĶĦňœĴƞŀĬŋĠŅĨŒľƟĽŀĭěŃĩŊŀĺƞŅĽŀĭĨĔĬŅĵĪŃŏĭňĵĬěŃ
ŏĮĸňŗĵĬįĸĔŅĶŏĶňĵĬŏĮƦĬ ŴCŵȮľĶŊŀ ŴDŵȮŐĸƟĺŐĨƞĔĶĦň  
Ȯ  ť.Ť ĽńĠĸńĔļĦƢŀŊŗĬ ĴňħńĚĬňŘ  
    Au (Audit) ŒĝƟĽŜŅľĶńĭĔŅĶĸĚĪŃŏĭňĵĬŏıŊŗŀĶƞĺĴĲƤĚ őħĵœĴƞĬńĭľĬƞĺĵĔŇĨ  
    W (Withdraw) ŒĝƟĽŜŅľĶńĭĔĶĦň ħńĚĨƞŀœĮĬňŘ  
     (Š) ĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬĬńŘĬ œħƟĶńĭŀĬŋĴńĨŇŒľƟĵĔŏĸŇĔĺŇĝŅŏĶňĵĬ ĔƞŀĬĺńĬŏĶŇŗĴ
ĽŀĭĮĸŅĵĳŅė œĴƞĬƟŀĵĔĺƞŅ Š ĽńĮħŅľƢ  
     (š) ĔĶĦňĪňŗĬńĔĻŉĔļŅĸŅıńĔĔŅĶĻŉĔļŅ ľĶŊŀ ĩŌĔĽńŗĚŒľƟıńĔĔŅĶĻŉĔļŅľĸńĚěŅĔ
ĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬŐĸƟĺ  
     (Ţ) ĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅ ĴňŏľĨŋįĸĽĴėĺĶŒľƟĵĔŏĸŇĔĺŇĝŅŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĬńŘĬ ľĶŊŀ ĵĔŏĸŇĔĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬĪńŘĚľĴħ  
     (ţ) ĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬįŇħŏĚŊŗŀĬœĕŐĸŃŏĮƦĬőĴęŃ  
 
Ȯ ĕƟŀ Ŧ ĔŅĶŏĶňĵĬĞŘŜŅ  
Ȯ  Ŧ.Š ĶŅĵĺŇĝŅŒħ ŕ ĪňŗĬńĔĻŉĔļŅĽŀĭœħƟ ŴBŵȮľĶŊŀĨŗŜŅĔĺƞŅ ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĬńŘĬĞŘŜŅœħƟ  
Ȯ  Ŧ.š ĶŅĵĺŇĝŅĭńĚėńĭŒħĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĬńĔĻŉĔļŅĽŀĭœħƟįĸĮĶŃŏĴŇĬŏĮƦĬ ŴCŵȮľĶŊŀ 
ŴDŵȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĬńŘĬĞŘŜŅ  
 

     /ĕƟŀ ŧ...  



ŠŦţ 

 

Ȯ ĕƟŀ ŧ įĸĔŅĶĮĶŃŏĴŇĬŏĮƦĬ ŴNBŵȮŴȮNŵȮŴDŵȮŴ?sŵȮŴUŵȮŐĸŃ ŴGŵȮěŃœĴƞĬŜŅĴŅėŜŅĬĺĦľŅėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴ  
Ȯ ĕƟŀ Ũ ĔŅĶĬńĭľĬƞĺĵĔŇĨĽŃĽĴ ŐĸŃĔŅĶėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴ  
Ȯ  Ũ.Š ĴľŅĺŇĪĵŅĸńĵ ěŃėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴ ěŅĔľĬƞĺĵĔŇĨŐĸŃėƞŅĶŃħńĭėŃŐĬĬ
ĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħĪňŗĬńĔĻŉĔļŅœħƟĸĚĪŃŏĭňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ  
Ȯ  Ũ.š ĔŅĶėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒľƟĬŜŅŏŀŅįĸėŌĦĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨĔńĭėƞŅĶŃħńĭ
ėŃŐĬĬĕŀĚĪŋĔĶŅĵĺŇĝŅ ĴŅĶĺĴĔńĬŐĸƟĺľŅĶħƟĺĵěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħ  
Ȯ  Ũ.Ţ ŏĴŊŗŀĬńĔĻŉĔļŅŏĶňĵĬœħƟěŜŅĬĺĬľĬƞĺĵĔŇĨėĶĭĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶŐĸƟĺœħƟėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞ Š.Ŧş ŐĨƞœĴƞĩŉĚ š.şş ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴ ŏıŊŗŀĮĶńĭėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵ
ĽŃĽĴŒľƟĩŉĚ š.şş ĪńŘĚĬňŘĨƟŀĚŀĵŌƞŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħĨŅĴľĸńĔĽŌĨĶ 
  

ľĴĺħ š 
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

--------------------------------- 
Ȯ ĕƟŀ Šş ŒĬĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗĬńĔĻŉĔļŅėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ĬńĔĻŉĔļŅěŃĨƟŀĚĵŊŗĬŜŅŅĶƟŀĚĕŀ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨƞŀĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬĶŃĵŃŏĺĸŅ ţŤ ĺńĬĬńĭŐĨƞĺńĬŏĮƕħĳŅėŏĶňĵĬ  
 
Ȯ ĕƟŀ ŠŠ įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ ĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀ ħńĚĬňŘ  
Ȯ  ŠŠ.Š ĴňėĺŅĴĮĶŃıķĨŇħň  
Ȯ  ŠŠ.š ĽŀĭœħƟŒĬĶŅĵĺŇĝŅĨƞŅĚŕ ėĶĭĨŅĴľĸńĔĽŌĨĶĶĺĴĪńŘĚŏĚŊŗŀĬœĕĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
Ȯ  ŠŠ.Ţ œħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅ š.şş  
Ȯ  ŠŠ.ţ ĨƟŀĚĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĨŅĴŏĚŊŗŀĬœĕĨƞŀœĮĬňŘ  
Ȯ   ŠŠ.ţ.Š ĬńĔĻŉĔļŅĳŅėĮĔĨŇ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň ţ ĮƖ ĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ ť ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŐĨƞœĴƞŏĔŇĬ ȮȮȮȮȮȮȮȮȮȮȮ
ŧ ĮƖĔŅĶĻŉĔļŅ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň Ť ĮƖ ĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ ŧ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŐĨƞœĴƞŏĔŇĬ ȮȮȮȮȮȮȮȮȮ
Šş ĮƖĔŅĶĻŉĔļŅ  
Ȯ   ŠŠ.ţ.š ĬńĔĻŉĔļŅĳŅėıŇŏĻļ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň ţ ĮƖ ĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ Ũ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŐĨƞœĴƞŏĔŇĬ Ũ 
ĮƖĔŅĶĻŉĔļŅ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň Ť ĮƖ ĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ Šš ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ŐĨƞœĴƞŏĔŇĬ 
ŠŠ ĮƖĔŅĶĻŉĔļŅ  
Ȯ  ŠŠ.Ť ĔĶĦňĬńĔĻŉĔļŅŏĪňĵĭőŀĬ ľĶŊŀĔĶĦňŀŊŗĬŕŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕŀŊŗĬĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ  
Ȯ  ŠŠ.ť œĴƞĴňıńĬīŃħƟŅĬľĬňŘĽŇĬŒħŕ ĔńĭĴľŅĺŇĪĵŅĸńĵ  
 
 
 

              /ĕƟŀ Šš...   



ŠŦŤ 

 

Ȯ ĕƟŀ Šš ŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĮƦĬįŌƟŀĬŋĴńĨŇįĸĔŅĶĻŉĔļŅ ŐĸŃŒľƟĩŊŀĺńĬĪňŗ
ŀĬŋĴńĨŇįĸĔŅĶĻŉĔļŅŏĮƦĬĺńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
 

ľĴĺħ Ţ 
ĔŅĶıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 
--------------------------------- 

Ȯ ĕƟŀ ŠŢ ĬńĔĻŉĔļŅěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅħƟĺĵŏľĨŋħńĚĨƞŀœĮĬňŘ  
Ȯ  ŠŢ.Š ĬńĔĻŉĔļŅĳŅėĮĔĨŇěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀŀĵŌƞŒĬŏĔĦĤƢĕƟŀŒħĕƟŀľĬŉŗĚĨƞŀœĮĬňŘ  
Ȯ   ŠŢ.Š.Š įĸĔŅĶĮĶŃŏĴŇĬœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅ Š.Ťş ŏĴŊŗŀĽŇŘĬĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇ ĳŅėĔŅĶĻŉĔļŅĪňŗ š ĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅŏĶňĵĬ  
Ȯ   ŠŢ.Š.š įĸĔŅĶĮĶŃŏĴŇĬœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅ Š.Ŧş ŒĬĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇ ĳŅėĔŅĶĻŉĔļŅĪňŗ ţ , Īňŗ ť , Īňŗ ŧ , Īňŗ Šş , Īňŗ Šš , Īňŗ Šţ , Īňŗ Šť , Īňŗ Šŧ , Īňŗ šş ŐĸŃ Īňŗ šš 
ĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅŏĶňĵĬ  
Ȯ   ŠŢ.Š.Ţ ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ ŐĨƞĵńĚœħƟėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅ Š.Ŧş  
Ȯ   ŠŢ.Š.ţ ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅŏĔŇĬĔŜŅľĬħ ĨŅĴĕƟŀ ŠŠ.ţ ŐĸŃĕŅħėŋĦĽĴĭńĨŇĨŅĴĕƟŀ 
ŠŠ.š ŐĸŃ ŠŠ.Ţ ŒĬĔŅĶŏĮƦĬįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ  
Ȯ  ŠŢ.š ĽŜŅľĶńĭĬńĔĻŉĔļŅĳŅėıŇŏĻļ ěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀŀĵŌƞŒĬŏĔĦĤƢĕƟŀŒħĕƟŀľĬŉŗĚ
ĨƞŀœĮĬňŘ  
Ȯ   ŠŢ.š.Š ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ ŐĨƞĵńĚœħƟėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅ Š.Ŧş  
Ȯ   ŠŢ.š.š ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅŏĔŇĬĔŜŅľĬħ ĨŅĴĕƟŀ ŠŠ.ţ ŐĸŃĕŅħėŋĦĽĴĭńĨŇĨŅĴĕƟŀ 
ŠŠ.š ŐĸŃ ŠŠ.Ţ ŒĬĔŅĶŏĮƦĬįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ  
Ȯ  ŠŢ.Ţ ĔŅĶıƟĬĽĳŅıĬńĔĻŉĔļŅ ĔĶĦňŀŊŗĬĪňŗœĴƞŒĝƞőħĵĔŅĶĮĶŃŏĴŇĬįĸ ĴňħńĚĬňŘ  
Ȯ   ŠŢ.Ţ.Š ĨŅĵ  
Ȯ   ŠŢ.Ţ.š ĸŅŀŀĔ  
Ȯ   ŠŢ.Ţ.Ţ őŀĬœĮŏĮƦĬĬńĔĻŉĔļŅĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬ  
Ȯ   ŠŢ.Ţ.ţ ĕŅħėŋĦĽĴĭńĨŇĕŀĚĔŅĶŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅĕƟŀŒħĕƟŀľĬŉŗĚĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬ
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵ ĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ŠŢ.Ţ.Ť œĴƞĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅĵŒĬ
ŏĺĸŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħŐĸŃœĴƞœħƟĸŅıńĔĔŅĶĻŉĔļŅ  
Ȯ   ŠŢ.Ţ.ť ĴňėĺŅĴĮĶŃıķĨŇœĴƞĽĴėĺĶŏĮƦĬĬńĔĻŉĔļŅ ľĶŊŀ ĔĶŃĪŜŅĔŅĶŀńĬĔƞŀŒľƟŏĔŇħėĺŅĴ
ŏĽŊŗŀĴŏĽňĵŐĔƞĴľŅĺŇĪĵŅĸńĵŐĸŃĴľŅĺŇĪĵŅĸńĵŏľŖĬĽĴėĺĶŒľƟĩŀĬĝŊŗŀěŅĔĪŃŏĭňĵĬĬńĔĻŉĔļŅ  
 
 

            /ľĴĺħ ţ...   



ŠŦť 

 

ľĴĺħ ţ 
ĔŅĶŒľƟĮĶŇĠĠŅŏĔňĵĶĨŇĬŇĵĴ 
--------------------------------- 

Ȯ ĕƟŀ Šţ įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶň ěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴĨƟŀĚĴňėŋĦĽĴĭńĨŇħńĚĬňŘ  
Ȯ  Šţ.Š įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚĨƟŀĚĴňėŋĦĽĴĭńĨŇ
ėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘ  
Ȯ   Šţ.Š.Š ŏĴŊŗŀŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶŐĸƟĺ œħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞ  Ţ.ťş 
ĕŉŘĬœĮ  
Ȯ   Šţ.Š.š œĴƞŏėĵœħƟįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĺŇĝŅľĬŉŗĚĨŗŜŅĔĺƞŅ D ľĶŊŀœĴƞĨŗŜŅĔĺƞŅ P  
Ȯ   Šţ.Š.Ţ ĬńĔĻŉĔļŅĴňŏĺĸŅŏĶňĵĬĨŅĴŏĔĦĤƢħńĚĨƞŀœĮĬňŘ  

ĬńĔĻŉĔļŅĳŅėĮĔĨŇ  
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň ţ ĮƖ ŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ ŧ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ  

Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň Ť ĮƖ ŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ Šş ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ  
Ȯ  ĬńĔĻŉĔļŅĳŅėıŇŏĻļ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň ţ ĮƖ ŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ Šš ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ  
Ȯ   ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶň Ť ĮƖ ŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬ ŠŤ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ  
Ȯ  Šţ.š įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭĽŀĚĨƟŀĚĴňėŋĦĽĴĭńĨŇ
ėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘ  
Ȯ   Šţ.š.Š ŏĴŊŗŀŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶŐĸƟĺ œħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞ Ţ.šŤ 
ĕŉŘĬœĮŐĨƞœĴƞĩŉĚ Ţ.ťş  
Ȯ   Šţ.š.š ĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀ Šţ.Š.š ŐĸŃ Šţ.Š.Ţ  
Ȯ  Šţ.Ţ įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĶŃħńĭŀĬŋĮĶŇĠĠŅ
ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵ  
Ȯ   Šţ.Ţ.Š įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔ
ĶŃħńĭŀĬŋĮĶŇĠĠŅ ěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚ ĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘ  
Ȯ    Šţ.Ţ.Š.Š ĽŀĭœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬĶŃħńĭŀĬŋĮĶŇĠĠŅěŅĔ
ĽĩŅĭńĬŏħŇĴœĴƞĬƟŀĵĔĺƞŅ Ţ.ťş ŐĸŃŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶ ŐĸŃœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴěŅĔĔŅĶĻŉĔļŅŒĬ
ĴľŅĺŇĪĵŅĸńĵœĴƞĬƟŀĵĔĺƞŅ Ţ.ťş  
Ȯ    Šţ.Ţ.Š.š œĴƞŏėĵœħƟįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĺŇĝŅľĬŉŗĚĨŗŜŅĔĺƞŅ D ľĶŊŀ œĴƞĨŗŜŅ
ĔĺƞŅ P  
Ȯ    Šţ.Ţ.Š.Ţ ĬńĔĻŉĔļŅĳŅėĮĔĨŇ ĴňŏĺĸŅŏĶňĵĬœĴƞŏĔŇĬ ţ ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
ĬńĔĻŉĔļŅĳŅėıŇŏĻļ ĴňŏĺĸŅŏĶňĵĬœĴƞŏĔŇĬ Ŧ ĳŅėĔŅĶĻŉĔļŅ  
 
 

 /Šţ.Ţ.š įŌƟĪňŗĽŜŅŏĶŖě..  



ŠŦŦ 

 

Ȯ   Šţ.Ţ.š įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔ
ĶŃħńĭŀĬŋĮĶŇĠĠŅ ěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭĽŀĚ ĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘ  
Ȯ    Šţ.Ţ.š.Š ĽŀĭœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬĶŃħńĭŀĬŋĮĶŇĠĠŅěŅĔ
ĽĩŅĭńĬŏħŇĴ œĴƞĬƟŀĵĔĺƞŅ Ţ.šŤ ŐĸŃœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴěŅĔĔŅĶĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵœĴƞĬƟŀĵĔĺƞŅ 
Ţ.šŤ  
Ȯ    Šţ.Ţ.š.š ĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀ Šţ.Ţ.Š.š ŐĸŃ Šţ.Ţ.Š.Ţ  
 

ľĴĺħ Ť 
ĭĪŏĜıŅŃĔŅĸ 

--------------------------------- 
Ȯ ĕƟŀ ŠŤ ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĔƞŀĬĕƟŀĭńĚėńĭĬňŘĮĶŃĔŅĻŒĝƟ ŒľƟŒĝƟĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵ
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶň ı.Ļ. šŤŤş ľĶŊŀĕƟŀĭńĚėńĭŀŊŗĬŒħŒĬĕĦŃĪňŗ
ŏĕƟŅĻŉĔļŅěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
 

ĮĶŃĔŅĻ Ħ ĺńĬĪňŗ šŢ ĴňĬŅėĴ ı.Ļ. šŤŤŤ  
 

                     
(ĬŅĵĽŋĝŅĨŇ ŏĴŊŀĚŐĔƟĺ)  

ȮȮĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŦŧ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĜ 
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤšȮŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯ 

ı,Ļ,ȮšŤŤŧ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ŠŦŨ 

 

 

 
 

ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮı,Ļ,ȮȮšŤŤš 
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ı,Ļ,ȮšŤŤšŵ 
 
ĕƟŀȮšȮŒľƟĵĔŏĸŇĔ ŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶőŀĬįĸĔŅĶŏĶňĵĬŐĸŃĔŅĶĵĔŏĺƟĬĔŅĶ

ŏĶňĵĬĶŅĵĺŇĝŅȮı,Ļ,ȮšŤŤŠŵ 
ĭĶĶħŅĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭȮĮĶŃĔŅĻŐĸŃėŜŅĽńŗĚŀŊŗĬŒħĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĞŉŗĚĕńħľĶŊŀŐĵƟĚĔńĭ

ĶŃŏĭňĵĭĬňŘȮȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘŐĪĬ 
 
ĕƟŀȮŢȮĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅĪňŗȮšŤŤŢȮŏĮƦĬĨƟĬœĮ 
 
ĕƟŀȮţȮŒĬĶŃŏĭňĵĭĬňŘ 

  ŴĴľŅĺŇĪĵŅĸńĵŵȮȮȮ  ľĴŅĵėĺŅĴĺƞŅȮȮ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
  ŴŀīŇĔŅĶĭħňŵȮȮȮ   ľĴŅĵėĺŅĴĺƞŅȮȮ ŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
  ŴĬńĔĻŉĔļŅŵȮȮ   ľĴŅĵėĺŅĴĺƞŅȮȮȮ įŌƟĪňŗĶŅĵĚŅĬĨńĺĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĬńĔĻŉĔļŅ
ĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒľƟľĴŅĵėĺŅĴĶĺĴĩŉĚįŌƟĪňŗĻŉĔļŅŀĭĶĴĨŅĴőėĶĚĔŅĶŀŊŗĬĪňŗŒĝƟľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
  ŴĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŵ ľĴŅĵėĺŅĴĺƞŅȮȮ ĔŅĶĬŜŅľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒľƟľĴŅĵėĺŅĴĶĺĴĩŉĚĔŅĶĬŜŅŏĬŊŘŀľŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅȮĔĸŋƞĴĺŇĝŅěŅĔľĸńĔĽŌĨĶĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ŀŊŗĬĪňŗœħƟĻŉĔļŅŐĸƟĺȮŐĸŃĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮ
ĔŅĶİƗĔŀŅĝňıľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĴŅŒĝƟȮőħĵœĴƞĨƟŀĚĻŉĔļŅĶŅĵĺŇĝŅĬńŘĬŀňĔ 
   ŴĽĩŅĭńĬŀŋħĴĻŉĔļŅŵȮȮ  ľĴŅĵėĺŅĴĺƞŅȮȮ ĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĶŃħńĭľĸńĚĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅĶŃħńĭŀĬŋĮĶŇĠĠŅľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵŒľƟĔŅĶĶńĭĶŀĚ  

 
ĕƟŀȮŤȮĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮľĶŊŀŏĮƦĬĶŅĵĺŇĝŅĪňŗ

œħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĞŉŗĚŏėĵĻŉĔļŅĴŅŐĸƟĺœĴƞŏĔŇĬĽŇĭĮƖĬńĭĩŉĚĺńĬĪňŗŏĕƟŅ
ĻŉĔļŅȮőħĵŏĶŇŗĴĬńĭěŅĔĺńĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀĳŅėŏĶňĵĬĽŋħĪƟŅĵĪňŗĴňįĸĔŅĶŏĶňĵĬȮ 
 

ĕƟŀȮťȮįŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮĨƟŀĚĴňėŋĦĽĴĭńĨŇĕƟŀľĬŉŗĚĕƟŀŒħȮħńĚĨƞŀœĮĬňŘ 
&Š'ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵ 



Šŧş 

 

&š'ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮŏĕƟŅĴŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵ 
&Ţ'ȮįƞŅĬĔŅĶĻŉĔļŅŀĭĶĴŒĬĶŅĵĺŇĝŅŒħĶŅĵĺŇĝŅľĬŉŗĚĨŅĴľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵ 

Ȯ  &ţ'ȮĻŉĔļŅěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıȮľĶŊŀěŅĔ
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬįŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĕƟŀȮťȮ&Ţ'Ȯ&ţ'ȮĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬĶŃħńĭ
ĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŐĸŃěŃĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĶŃħńĭ
ĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 

ĕƟŀȮŦȮľĸńĔŏĔĦĤƢĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬĶŃĭĭ ĴňħńĚĨƞŀœĮĬňŘ 
ĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵ  

 Ȯ &Š'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴ
ĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬȮŏĺƟĬŐĨƞŏĮƦĬ
ĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶŏħňĵĺĔńĬȮ 
 Ȯ &š'ȮĬńĔĻŉĔļŅĴňĽŇĪīŇĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœħƟĪńŘĚľĴħľĶŊŀĭŅĚĽƞĺĬȮ 
 Ȯ  &Ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŐĨƞŏıňĵĚĭŅĚĽƞĺĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅĪňŗœħƟĶńĭĶŃħńĭėŃŐĬĬ
œĴƞĨŗŜŅĔĺƞŅȮC ľĶŊŀȮP ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃ B ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮőħĵĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗŏĪňĵĭőŀĬěŃœĴƞĬŜŅĴŅėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŐĸŃ
ŒľƟĭńĬĪŉĔœĺƟŒĬĶŃŏĭňĵĬĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŀńĔļĶĵƞŀ P &T'ȮŒĬĝƞŀĚĶŃħńĭėŃŐĬĬ 
 Ȯ  &ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĪńŘĚľĴħěŃĬŜŅŏŀŅįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅ
ĪňŗŏĪňĵĭőŀĬĴŅėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴ 
   &Ţ'ȮŒĬĔĶĦňĪňŗĴľŅĺŇĪĵŅĸńĵŏĮƕħľĸńĔĽŌĨĶŒľĴƞȮěŃŏĪňĵĭőŀĬĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅœħƟœĴƞŏĔŇĬĝńŘĬĮƖŐĸŃ
ĳŅėĔŅĶĻŉĔļŅĪňŗœħƟĶńĭŀĬŋĠŅĨŒľƟĴňĬńĔĻŉĔļŅŏĶňĵĬŀĵŌƞĨŅĴľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŐĸƟĺ 
 ĬńĔĻŉĔļŅĪňŗŏėĵĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ  
 Ȯ  &Š'ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵȮľĶŊŀŏĪňĵĭŏĪƞŅĪňŗ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵĶńĭĶŀĚ 
 Ȯ  &š'ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀ
ĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬįĸĔŅĶ
ŏĶňĵĬ 
 Ȯ  &Ţ'ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗįƞŅĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬœħƟœĴƞĨŗŜŅĔĺƞŅĶŃħńĭ
ėŃŐĬĬȮCȮľĶŊŀĶŃħńĭėŃŐĬĬȮP ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň ŐĸŃœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬȮBȮ
ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ 
 Ȯ  &ţ'ȮĬńĔĻŉĔļŅěŃŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœħƟœĴƞŏĔŇĬĽŅĴŒĬĽňŗĕŀĚ
ľĬƞĺĵĔŇĨȮĶĺĴĕŀĚľĸńĔĽŌĨĶĪňŗĶńĭőŀĬ ĶŃħńĭĭńĦĤŇĨĻŉĔļŅœħƟœĴƞŏĔŇĬľĬŉŗĚŒĬĽŅĴĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚ
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ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŧ 
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ħƟĺĵŏľŖĬĽĴėĺĶŐĔƟœĕŏıŇŗĴŏĨŇĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮȮȮȮȮȮȮȮȮȮ
ı,Ļ,ȮšŤŤšȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮŏĬŊŗŀĚěŅĔĴľŅĺŇĪĵŅĸńĵœħƟěńħĪŜŅľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧȮŏıŊŗŀŒľƟĽŅĕŅĺŇĝŅȮľĸńĔĽŌĨĶĨƞŅĚŕȮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĬŜŅœĮŒĝƟĮĶŃĔŀĭŒĬĔŅĶıńĥĬŅľĶŊŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮŠŧȮ&š'ȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı,Ļ,ȮšŤţŦȮőħĵ
ĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮėĶńŘĚĪňŗȮŧ-šŤŤŧȮŏĴŊŗŀĺńĬĻŋĔĶƢĪňŗȮŠŧȮĔńĬĵŅĵĬȮı,Ļ,ȮšŤŤŧȮěŉĚŀŀĔ
ĶŃŏĭňĵĭœĺƟħńĚĬňŘ 

ĕƟŀȮŠ,ȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ&ĜĭńĭĪňŗȮ
š'Ȯı,Ļ,ȮšŤŤŧŵȮȮ 

ĕƟŀȮš,ȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŒĬĽŅĕŅĺŇĝŅȮľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃŒĝƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤŤŧȮĮĶŃĔŀĭŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ĭĶĶħŅĶŃŏĭňĵĭȮĮĶŃĔŅĻȮľĶŊŀėŜŅĽńŗĚŀŊŗĬŒħȮĞŉŗĚĕńħŐĵƟĚĔńĭĶŃŏĭňĵĭĬňŘȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘŐĪĬ 
ĕƟŀȮŢ,ȮŒľƟĵĔŏĸŇĔėĺŅĴŒĬĕƟŀȮŦȮĺĶĶėľƟŅȮŐľƞĚĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸ

ĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤšȮŐĸŃŒľƟŒĝƟėĺŅĴĨƞŀœĮĬňŘŐĪĬ 
ŴįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıĝńŘĬĽŌĚȮľĶŊŀŏĪňĵĭŏĪƞŅȮŒľƟĽŅĴŅĶĩŏĪňĵĭ

őŀĬįĸĔŅĶŏĶňĵĬĽŜŅľĶńĭĶŅĵĺŇĝŅȮľĶŊŀĔĸŋƞĴĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮœħƟœĴƞŏĔŇĬĔŉŗĚľĬŉŗĚȮĨŅĴĮĶŃĔŅĻĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňœħƟĪńŘĚľĴħőħĵœĴƞĬŜŅŏĚŊŗŀĬœĕŒĬȮĺĶĶėĽŀĚȮ&š'Ȯ&Ĕ'ȮĺĶĶėĽŅĴȮ&Ţ'ȮŐĸŃĕƟŀȮ
ŤȮĴŅıŇěŅĶĦŅȮŐĸŃŒľƟĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅŵ 

ĕƟŀȮţ,ȮŒľƟŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĶŃŏĭňĵĭĬňŘ 
  

 ĮĶŃĔŅĻȮȮĦȮȮĺńĬĪňŗȮȮŠŧȮȮĔńĬĵŅĵĬȮȮı,Ļ,ȮšŤŤŧ  
 

 
 

ȮȮȮȮȮȮȮȮȮȮ&ĬŅĵĽŋĝŅĨŇȮȮŏĴŊŀĚŐĔƟĺ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

 
 
 
 
 



Šŧţ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĝ 

ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı,Ļ,ȮšŤŤş  
ŐĸŃȮ&ĜĭńĭĪňŗȮš'Ȯı,Ļ,ȮšŤŤŦ 
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ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵȮȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬ 
ı.Ļ. šŤŤş 

-------------------------- 
 őħĵĪňŗŏľŖĬŏĮƦĬĔŅĶĽĴėĺĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴňőŀĔŅĽŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬœħƟĴŅĔĕŉŘĬ 
 ĜŃĬńŘĬȮŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮŠŧ(š) ŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı.Ļ. šŤţŦȮ
őħĵĴĨŇĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮȮš/šŤŤşȮȮŏĴŊŗŀĺńĬĪňŗȮȮŤȮȮĔŋĴĳŅıńĬīƢȮı.ĻȮȮšŤŤşȮ
ŒľƟŀŀĔĶŃŏĭňĵĭœĺƟħńĚĨƞŀœĮĬňŘ 
 ĕƟŀȮŠȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮȮ
ı.Ļ.ȮšŤŤş 
 ĕƟŀȮšȮĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĭńĚėńĭĨńŘĚŐĨƞĳŅėķħŌĶƟŀĬȮĮƖĔŅĶĻŉĔļŅȮšŤŤşȮŏĮƦĬĨƟĬœĮ 
 ĕƟŀȮŢȮĔŅĶŏĮƕħĳŅėķħŌĶƟŀĬŒľƟĩŊŀŏĮƦĬĳŅėĔŅĶĻŉĔļŅœĴƞĭńĚėńĭȮȮŒĝƟĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĮĶŃĴŅĦ ŧȮȮĽńĮħŅľƢȮȮ
őħĵěńħĝńŗĺőĴĚŏĶňĵĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒľƟŏĪƞŅĔńĭĽŀĚŏĪƞŅĕŀĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
 ĕƟŀȮţȮĔŅĶŏĮƕħĳŅėķħŌĶƟŀĬȮĴňėĺŅĴĴŋƞĚľĴŅĵħńĚĬňŘ 
  ţ.ŠȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĪňŗĴňĻńĔĵĳŅıȮĴňőŀĔŅĽŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗŏĮƕħ
ĽŀĬœħƟĴŅĔĕŉŘĬ 
  ţ.šȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĴňőŀĔŅĽĻŉĔļŅĶŅĵĺŇĝŅĪňŗœĴƞŀŅěŏĶňĵĬœħƟľĶŊŀŏĶňĵĬ
ŐĸƟĺĽŀĭœĴƞįƞŅĬŒĬĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
  ţ.ŢȮŏıŊŗŀŒľƟĬŇĽŇĨľĶŊŀĬńĔĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅěŅĔĽĩŅĭńĬŀŊŗĬĪňŗĽĬŒěœħƟĴňőŀĔŅĽĻŉĔļŅĶŅĵĺŇĝŅ
ĪňŗŏĮƕħĽŀĬ 
 ĕƟŀȮŤȮĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅŒĬĳŅėķħŌĶƟŀĬȮěŃĨƟŀĚŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕħńĚĨƞŀœĮĬňŘȮȮȮĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅ
ŒľƟŀĵŌƞŒĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 ĕƟŀȮťȮĔŅĶĸĚĪŃŏĭňĵĬȮĔŅĶŏıŇŗĴŐĸŃĩŀĬĶŅĵĺŇĝŅȮĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĽĬŀ
ŒľƟœħƟĶńĭĮĶŇĠĠŅŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃȮĮĶŇĠĠŅĨĶň 
 ĕƟŀȮŦȮĔŅĶħŜŅŏĬŇĬĔŅĶĽŀĬȮŀŅěŅĶĵƢįŌƟĽŀĬėĬľĬŉŗĚěŃĽŀĬœħƟœĴƞŏĔŇĬȮťȮĝńŗĺőĴĚ 
 ĕƟŀȮŧȮŒĬĶŃľĺƞŅĚĪňŗĵńĚĴŇœħƟĺŅĚĶŃŏĭňĵĭŀŀĔĕƟŀĭńĚėńĭėŜŅĽńŗĚľĶŊŀĮĶŃĔŅĻŒħȮŕȮŏıŊŗŀĮĢŇĭńĨŇĔŅĶĨŅĴ
ĕƟŀĭńĚėńĭĜĭńĭĬňŘȮŒľƟĬŜŅĶŃŏĭňĵĭĕƟŀĭńĚėńĭȮľĶŊŀĮĶŃĔŅĻĪňŗĔŜŅľĬħœĺƟĽŜŅľĶńĭȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴŅŒĝƟĭńĚėńĭőħĵ
ŀĬŋőĸĴĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀīŇĔŅĶĭħň 
 ĕƟŀȮŨȮĔŅĶĔŜŅľĬħŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĽŜŅľĶńĭĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃ
ĮĶŇĠĠŅĨĶňŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĶŊŗŀĚĔŜŅľĬħŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĳŅėĮĔĨŇ
ŐĸŃŒľƟěƞŅĵėƞŅĨŀĭŐĪĬĔŅĶĽŀĬĨŅĴŀńĨĶŅėƞŅĽŀĬĳŅėĮĔĨŇ 
 
 
 
 

 



Šŧť 

 

 ĕƟŀȮŠşȮŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĬňŘŐĸŃŏĮƦĬįŌƟĺŇĬŇěĜńĵĝňŘĕŅħŒĬĔĶĦňŏĔŇħĮƤĠľŅ
ěŅĔĔŅĶŒĝƟĶŃŏĭňĵĭĬňŘ 
 
   ĮĶŃĔŅĻȮĦȮĺńĬĪňŗȮȮȮťȮȮȮĔŋĴĳŅıńĬīƢȮȮȮı.Ļ.  šŤŤşȮȮȮ 
              
 

                                  
                                                                                          (ĬŅĵĽŋĺŇĪĵƢȮȮȮėŋĦĔŇĨĨŇ) 

                                                                    ĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ŠŧŦ 

 

 

                                  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵȮȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬ 
&ĜĭńĭĪňŗȮš'Ȯı.Ļ. šŤŤŦ 
źźźźźźź,, 

ħƟĺĵŏľŖĬĽĴėĺĶŐĔƟœĕŏıŇŗĴŏĨŇĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮ
ı,Ļ,ȮšŤŤşȮŏıŊŗŀŐĔƟœĕľĸńĔŏĔĦĤƢĔŅĶěƞŅĵŀńĨĶŅėƞŅŒĝƟěƞŅĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňŒľƟĴňėĺŅĴŏľĴŅŃĽĴȮŐĸŃėĸƞŀĚĨńĺŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮŠŧȮ&š'Ȯ&Šš'ȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı,Ļ,ȮšŤţŦȮ
őħĵĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮėĶńŘĚĪňŗȮš-šŤŤŦȮŒĬĺńĬĪňŗȮšŠȮĴňĬŅėĴȮı,Ļ,ȮšŤŤŦȮěŉĚŀŀĔ
ĶŃŏĭňĵĭœĺƟħńĚĬňŘ 

ĕƟŀȮŠȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ĺƞŅħƟĺĵȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮȮȮȮ
&ĜĭńĭĪňŗȮš'Ȯı.Ļ. šŤŤŦŵ 

ĕƟŀȮšȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘĭńĚėńĭĩńħěŅĔĺńĬĮĶŃĔŅĻŏĮƦĬĨƟĬœĮ 
ĭĶĶħŅĶŃŏĭňĵĭȮĮĶŃĔŅĻľĶŊŀėŜŅĽńŗĚŀŊŗĬŒħĞŉŗĚĕńħŐĵƟĚĔńĭĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĶŃŏĭňĵĭĬňŘŐĪĬ 
ĕƟŀȮŢȮŒľƟĵĔŏĸŇĔėĺŅĴŒĬĕƟŀȮŨȮŐľƞĚĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵȮĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅė

ķħŌĶƟŀĬȮı,Ļ,ȮšŤŤşȮŐĸŃŒľƟŒĝƟĕƟŀėĺŅĴĬňŘŐĪĬ 
ŴĕƟŀȮŨȮĔŅĶĔŜŅľĬħŀńĨĶŅėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňŒľƟŏĮƦĬœĮ

ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŜŅľĶńĭĬńĔĻŉĔļŅĳŅėĮĔĨŇȮȮȮ 
 ľĸńĔŏĔĦĤƢĺŇīňĔŅĶěƞŅĵėƞŅĨŀĭŐĪĬĔŅĶĽŀĬŐĸŃėƞŅħŜŅŏĬŇĬĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮŒľƟŏĮƦĬœĮĨŅĴ
ĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵĸńĵőħĵėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵŵ 
 ĕƟŀȮţȮŒľƟŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĶŃŏĭňĵĭĬňŘ 
 
 ȮȮȮȮĮĶŃĔŅĻȮĦȮĺńĬĪňŗȮšŠȮĴňĬŅėĴȮı,Ļ,ȮšŤŤŦ 

  

             (ĬŅĵĽŋĝŅĨŇ ŏĴŊŀĚŐĔƟĺ)  
ȮȮȮȮ ȮȮȮȮȮĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
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ĳŅėįĬĺĔȮĞ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ŠŧŨ 

 

 
Īňŗ şŠţŠ/šŤŤŦ 
 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ŏĶŊŗŀĚȮĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶň 

ı.Ļ. šŤŤŦ 
------------------------------- 

 

   ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅ ŢŠ ŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ ı.Ļ. šŤţŦ 
ŐĸŃĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ ŏĶŊŗŀĚ ŐĬĺĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅ ı.Ļ. 
šŤţŧ ŏıŊŗŀŒľƟĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħĴľŅĺŇĪĵŅĸńĵěŉĚœħƟěńħĪŜŅĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ŏĸĵ ŏĶŊŗŀĚ ĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶň ħńĚĨƞŀœĮĬňŘ  

ĕƟŀ Š ŒľƟĵĔŏĸŇĔĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ ŏĶŊŗŀĚ ĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶň ĸĚ
ĺńĬĪňŗ ŠŢ ĔĶĔġŅėĴ ı.Ļ. šŤŤš  

ĕƟŀ š ĶŃĭĭĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶ  
ŒĬĔŅĶĭĶŇľŅĶŐĸŃěńħĔŅĶħƟŅĬĺŇĝŅĔŅĶ ĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅėŋĦĳŅıĕŀĚĭńĦĤŇĨŒľƟ

ŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵ ĴľŅĺŇĪĵŅĸńĵěŉĚœħƟěńħĶŃĭĭĔŅĶĭĶŇľŅĶĚŅĬ
ĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶň őħĵŏĬƟĬĔŅĶĭĶŇľŅĶŐĭĭŀĚėƢėĦŃĭŋėėĸ őħĵŒľƟĴňėĦŃĔĶĶĴĔŅĶŒĬ Ţ ĶŃħńĭ œħƟŐĔƞ 
ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ ŐĸŃėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵ  

ėĦŃĔĶĶĴĔŅĶĪńŘĚ Ţ ĶŃħńĭ ĴňĭĪĭŅĪľĬƟŅĪňŗĪňŗĝńħŏěĬ ŐĸŃĽŅĴŅĶĩĮĶŃĽŅĬėĺŅĴĶƞĺĴĴŊŀĔńĬŒĬ
ĶŃľĺƞŅĚėĦŃĔĶĶĴĔŅĶĪŋĔĶŃħńĭ ĶŅĵĸŃŏŀňĵħĕŀĚėĦŃĔĶĶĴĔŅĶ ŐĸŃĭĪĭŅĪľĬƟŅĪňŗĕŀĚėĦŃĔĶĶĴĔŅĶėĦŃ
ĨƞŅĚŕ ĴňħńĚĬňŘ  

š.Š ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ  
ȮȮȮȮȮȮĮĶŃĔŀĭħƟĺĵėĦŃĭŋėėĸ ěŜŅĬĺĬ Ť ėĬ ĪňŗĴňĶŅĵĝŊŗŀŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  
ȮȮȮȮȮȮš.Š.Š ĔŅĶœħƟĴŅĞŉŗĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ ŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ

ıŇěŅĶĦŅŏĽĬŀĝŊŗŀĮĶŃīŅĬĔĶĶĴĔŅĶŐĸŃŒľƟĮĶŃīŅĬĔĶĶĴĔŅĶŏĽĬŀĝŊŗŀĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ ŒĬĔĶĦňĪňŗœĴƞĴňįŌƟ
ŏĽĬŀĝŊŗŀĮĶŃīŅĬĔĶĶĴĔŅĶ ŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃıŇěŅĶĦŅŏĸŊŀĔįŌƟĽĴėĺĶħŜŅĶĚĨŜŅŐľĬƞĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶ  

š.Š.š ĺŅĶŃĔŅĶħŜŅĶĚĨŜŅŐľĬƞĚĕŀĚėĦŃĔĶĶĴĔŅĶ  
Š) ĮĶŃīŅĬĔĶĶĴĔŅĶŐĸŃėĦŃĔĶĶĴĔŅĶĴňĺŅĶŃĔŅĶħŜŅĶĚĨŜŅŐľĬƞĚėĶŅĺĸŃ š ĮƖ  
š) ĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ ĽŇŘĬĽŋħĺŅĶŃĔŅĶħŜŅĶĚĨŜŅŐľĬƞĚĨŅĴĮĶŃīŅĬ

ĔĶĶĴĔŅĶ 
Ţ) ĔŅĶıƟĬěŅĔĨŜŅŐľĬƞĚĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ  
Ĕ) ĕŅħėŋĦĽĴĭńĨŇĔŅĶŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  
ĕ) ėĶĭĺŅĶŃ  
ė) ĸŅŀŀĔ  
Ě) ĨŅĵ  
ě) ĩŌĔĩŀħĩŀĬőħĵėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ  
Ĝ) ľĸńĔĽŌĨĶĬńŘĬĩŌĔĮƕħ ľĶŊŀœĴƞĴňĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ  



ŠŨş 

 

ĝ) ĔĶĦňŀŊŗĬŕ ĪňŗĴľŅĺŇĪĵŅĸńĵŏľŖĬėĺĶŒľƟıƟĬěŅĔĨŜŅŐľĬƞĚ  
š.Š.Ţ ĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ  
ȮȮȮȮŒľƟĴňľĬƟŅĪňŗĪńŗĺœĮĨŅĴĕƟŀ Ŧ.ţ ĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ ŏĶŊŗŀĚ ŐĬĺ

ĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅ ı.Ļ. šŤţŧ ŐĸŃőħĵŏĜıŅŃľĬƟŅĪňŗĨƞŀœĮĬňŘ  
Š) ĔŜŅľĬħėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ ėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨŐĸŃıńĥĬŅ

ĬńĔĻŉĔļŅŒľƟĴňėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ  
š) ěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ  
Ţ) ĽĶĶľŅ ŏĽĬŀĝŊŗŀŐĸŃĕƟŀĴŌĸĶŅĵĸŃŏŀňĵħĕŀĚįŌƟĪŜŅľĬƟŅĪňŗŀŅěŅĶĵƢįŌƟĽŀĬ 

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ ĺŇĪĵŅĔĶ ŀŅěŅĶĵƢıŇŏĻļ ŀŅěŅĶĵƢĮĶŃěŜŅĽńĚĔńħľĸńĔĽŌĨĶ ĨĸŀħěĬĔŜŅĔńĭ ėĺĭėŋĴ ħŌŐĸĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ ŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬľĸńĔĽŌĨĶ  

ţ) ěńħĪŜŅőėĶĚĔŅĶŏıŊŗŀĕŀŀĬŋĴńĨŇĚĭĮĶŃĴŅĦŒĬĔŅĶıńĥĬŅĚŅĬĨŅĴĭĪĭŅĪľĬƟŅĪňŗ
ĨƞŀėĦŃ  

Ť) ěńħľŅĽŊŗŀ ĺńĽħŋ ėĶŋĳńĦĤƢŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕ ŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔĨƞŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶ  

ť) ĶńĭįŇħĝŀĭĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĶƞĺĴĔńĭėĦŃŒĬĔŅĶěńħŀŅěŅĶĵƢĬŇŏĪĻĔƢ 
ŐĸŃŐľĸƞĚİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı  

Ŧ) ıńĥĬŅĬńĔĻŉĔļŅ ĔŜŅĔńĭħŌŐĸĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĕŀĚľĸńĔĽŌĨĶ  

ŧ) ıńĥĬŅľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚľĸńĔĽŌĨĶŒľƟœħƟĴŅĨĶģŅĬŐĸŃıĶƟŀĴŒĝƟĚŅĬ  
Ũ) ħŜŅŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ (Ĵėŀ.

š)  
Šş) ĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭĳŅėĺŇĝŅ ėĦŃ ŐĸŃľĬƞĺĵĚŅĬŀŊŗĬĪńŘĚĳŅĵŒĬŐĸŃ

ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵŏıŊŗŀĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĭĶŇľŅĶľĸńĔĽŌĨĶ  
ŠŠ) ħŌŐĸŐĸŃĨŇħĨŅĴĬńĔĻŉĔļŅĨĸŀħľĸńĔĽŌĨĶ  
Šš) ĨŇħĨŅĴįĸįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ  
ŠŢ) ıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵ ŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬňħƟŅĬĴŅĨĶģŅĬŐĸŃ

ėŋĦĳŅıĔŅĶĻŉĔļŅŏĮƦĬĶŃĵŃŕ ŀĵƞŅĚĬƟŀĵĪŋĔŕ Ť ĮƖ ŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ ĪŋĔ Ť 
ĮƖ  

Šţ) ŏįĵŐıĶƞįĸĚŅĬĕŀĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ  
ŠŤ) ħŜŅŏĬŇĬĔŅĶŀŊŗĬŕ ĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃĴŀĭľĴŅĵ 

š.š ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ ĮĶŃĔŀĭœĮħƟĺĵ  
Š) ėĦĭħň      ȮȮȮȮȮȮĮĶŃīŅĬĔĶĶĴĔŅĶ  
š) ĶŀĚėĦĭħňİƙŅĵĺŇĝŅĔŅĶ    ȮȮȮȮȮȮĶŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ  
Ţ) ĨńĺŐĪĬėĦŅěŅĶĵƢŒĬĽĳŅĺŇĝŅĔŅĶ         ĔĶĶĴĔŅĶ  
ţ) ľńĺľĬƟŅĳŅėĺŇĝŅȮ(ĩƟŅĴň)    ȮȮȮȮȮȮĔĶĶĴĔŅĶ  
Ť) ĮĶŃīŅĬĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ ĪŋĔľĸńĔĽŌĨĶ  ȮȮȮȮȮȮĔĶĶĴĔŅĶ  
ť) ľńĺľĬƟŅĽŜŅĬńĔĚŅĬėĦŃ    ȮȮȮȮȮȮĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ  
 
ĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ  



ŠŨŠ 

 

Š'ȮĔŜŅľĬħĬőĵĭŅĵŐĸŃŐįĬħŜŅŏĬŇĬĚŅĬħƟŅĬĺŇĝŅĔŅĶĕŀĚėĦŃŒľƟĽŀħėĸƟŀĚ
ĔńĭȮĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵ  

š) ěńħĪŜŅĕƟŀĴŌĸĻńĔĵĳŅıĕŀĚŀŅěŅĶĵƢŒĬĽńĚĔńħėĦŃŐĸŃŀŅěŅĶĵƢıŇŏĻļ  
Ţ) ıŇěŅĶĦŅľĸńĔĽŌĨĶŒĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚėĦŃŏıŊŗŀŏĽĬŀĨƞŀ

ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵ  
ţ) ıŇěŅĶĦŅŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶŐĨƞĚĨńŘĚĮĶŃīŅĬŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅ

ľĸńĔĽŌĨĶ  
Ť) ĔĸńŗĬĔĶŀĚĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĮĶŃěŜŅĳŅėŏĶňĵĬŐĸŃėĺĭėŋĴ

ĴŅĨĶģŅĬĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶŒĬėĦŃ  
ť) ıŇěŅĶĦŅŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅĕŀĚėĦŃ  
Ŧ) ıŇěŅĶĦŅĔŅĶěńħŀŅěŅĶĵƢįŌƟĽŀĬ ěńħŀŅěŅĶĵƢĬŇŏĪĻĔƢ ŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅ

ĽńĚĔńħľĸńĔĽŌĨĶ  
ŧ) ŒľƟėŜŅĮĶŉĔļŅĚŅĬħƟŅĬĺŇĝŅĔŅĶŐĸŃŏĽĬŀėĺŅĴŏľŖĬŐĔƞėĦĭħň  
Ũ) ıŇěŅĶĦŅŐįĬıńĥĬŅŀŅěŅĶĵƢŒĬėĦŃ  
Šş) ŐĨƞĚĨńŘĚŀĬŋĔĶĶĴĔŅĶľĶŊŀĭŋėėĸŒħĭŋėėĸľĬŉŗĚ ŏıŊŗŀĔĶŃĪŜŅĔŅĶŒħŕ ŀńĬŀĵŌƞ

ŒĬŀŜŅĬŅěľĬƟŅĪňŗĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃ  
ŠŠ) ĔŜŅĔńĭŐĸŃėĺĭėŋĴĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬ

ĔŅĶįĸŇĨĭńĦĤŇĨ  
Šš) ħŜŅŏĬŇĬĔŅĶŀŊŗĬ ŕ ĨŅĴĪňŗŀīŇĔŅĶĭħňŐĸŃėĦĭħňĴŀĭľĴŅĵ  

 
š.Ţ ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵ ĮĶŃĔŀĭœĮħƟĺĵ  
Š) ĶŀĚŀīŇĔŅĶĭħňİƙŅĵĺŇĝŅĔŅĶ    ȮȮȮȮȮȮĮĶŃīŅĬĔĶĶĴĔŅĶ  
š) ėĦĭħňĪŋĔėĦŃ            ĔĶĶĴĔŅĶ  
Ţ) įŌƟŀŜŅĬĺĵĔŅĶĽŜŅĬńĔĺŇĝŅĻŉĔļŅĪńŗĺœĮ    ȮȮȮȮȮȮĔĶĶĴĔŅĶ  
ţ) įŌƟŀŜŅĬĺĵĔŅĶĽŜŅĬńĔĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬ  ȮȮȮȮȮȮĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ  
Ť) ĶŀĚįŌƟŀŜŅĬĺĵĔŅĶĽŜŅĬńĔĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬ ȮȮȮĔĶĶĴĔŅĶŐĸŃ 

ȮȮȮȮȮȮįŌƟĝƞĺĵŏĸĕŅĬŋĔŅĶ 
ĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵ  
ŒľƟĴňĭĪĭŅĪŐĸŃľĬƟŅĪňŗŒĬĚŅĬĨƞŀœĮĬňŘ  
Š) ĔŜŅĔńĭħŌŐĸĔŅĶįĸŇĨĭńĦĤŇĨŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĔŅĶĻŉĔļŅ  
š) ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶěńħĔŅĶĻŉĔļŅĨƞŀĴľŅĺŇĪĵŅĸńĵ  
Ţ) ıŇěŅĶĦŅħŜŅŏĬŇĬĔŅĶŒľƟĴňĔŅĶŒĝƟĭŋėĸŅĔĶ ĪĶńıĵŅĔĶ ŏıŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚ

ŏĨŖĴĻńĔĵĳŅı  
ţ) ıŇěŅĶĦŅĔĸńŗĬĔĶŀĚŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅ  
Ť) ıŇěŅĶĦŅŀĬŋĴńĨŇįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň  
ť) ıŇěŅĶĦŅĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶŒľĴƞ  
Ŧ) ŒľƟėĺŅĴŏľŖĬĝŀĭľĶŊŀĺŇĬŇěĜńĵŒĬĔĶĦňĪňŗĴňĮƤĠľŅŏĔňŗĵĺĔńĭĚŅĬĺŇĝŅĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ  
ŧ) ŒľƟėŜŅĮĶŉĔļŅŏĔňŗĵĺĔńĭĚŅĬĺŇĝŅĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵĨƞŀĶŀĚŀīŇĔŅĶĭħňİƙŅĵĺŇĝŅĔŅĶ  



ŠŨš 

 

ȮȮȮȮȮȮȮ  

Ũ) ŐĨƞĚĨńŘĚėĦŃŀĬŋĔĶĶĴĔŅĶĺŇĝŅĔŅĶ  
Šş) ıŇěŅĶĦŅŏĽĬŀľĶŊŀŐĔƟœĕĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŏŀŊŘŀĨƞŀĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚĺŇĝŅĔŅĶ  
ŠŠ) ĮĢŇĭńĨŇľĬƟŅĪňŗŀŊŗĬŕ ĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĴŀĭľĴŅĵ  

ĪńŘĚĬňŘŒľƟėĦŃĔĶĶĴĔŅĶĪŋĔėĦŃħŜŅŏĬŇĬĔŅĶőħĵėŜŅĬŉĚĩŉĚŏĔĦĤƢĴŅĨĶģŅĬėŋĦĳŅıĔŅĶĻŉĔļŅ  
 

ĮĶŃĔŅĻ Ħ ĺńĬĪňŗ Šţ ĽŇĚľŅėĴ ı.Ļ. šŤŤŦ  
 
      ȮȮȮȮ
   ȮȮȮȮȮȮȮȮȮȮ 
                                                 
                                                                     (įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢĽĬŇĪ ŏľĸŊŀĚĭŋĨĶĬŅė)  

ȮȮŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ŠŨŢ 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮğ 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶėĶŌėŋĦĳŅıȮţȮĮƖȮěŜŅĬĺĬȮŠťȮľĸńĔĽŌĨĶȮ 

&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťš' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ŠŨţ 

 

 

 



ŠŨŤ 

 

 



ŠŨť 

 

 



ŠŨŦ 

 

 



ŠŨŧ 

 

 



ŠŨŨ 

 

 
 



šşş 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔ Ġ  
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĔĸŅĚėĶŋĻŅĽĨĶĭńĦĤŇĨ ţ ĮƖ ŀŇĚĽĴĶĶĩĬŃ ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ 

 



šşŠ 

 

 



šşš 

 

 



šşŢ 

 

 



šşţ 

 

 
 

 
 
 
 
 


