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ĽŅĶĭńĠ 
 

  ľĬƟŅ 
ľĴĺħĪňŗȮ/Ȯ:  ĕƟŀĴŌĸĪńŗĺœĮ  
 1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 1 
 0. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ / 
 1. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscript / 
 2. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ / 
 3. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ / 
 4. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 1 
 5. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 1 
 6. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 1 
 7. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 1 
 1.. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 1 
 1/. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 2 
 10. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬ 

ĕŀĚĽĩŅĭńĬ 
4 

ľĴĺħĪňŗȮ0Ȯ:  ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ  
 1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 7 
 0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 6 
 1. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 7 
ľĴĺħĪňŗȮ1Ȯ:  ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ  
 1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 10 
 2. ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ /. 
 3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ /2 
 4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 03 
 5. ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 03 
ľĴĺħĪňŗȮ2Ȯ:  įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ  
 /, ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 28 
 2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 29 
 3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

ěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ &Curriculum Mapping) 
 

1. 
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ĽŅĶĭńĠ &Ĩƞŀ' 
  ľĬƟŅ 
ľĴĺħĪňŗȮ3Ȯ:  ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ  
 /, ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ 38 
 2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 17 
 3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 17 
ľĴĺħĪňŗȮ4Ȯ:  ĔŅĶıńĥĬŅėĦŅěŅĶĵƢ  
 /, ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 41 
 2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 2/ 
ľĴĺħĪňŗȮ5Ȯ:  ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ  
 /, ĔŅĶĔņĔńĭĴŅĨĶģŅĬ 42 
 2. ĭńĦĤŇĨ 20 
 3. ĬńĔĻŉĔļŅ 21 
 4. ŀŅěŅĶĵƢ 22 
 5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 22 
 6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 23 
 7. ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ (Key Performance Indicators) 26 
ľĴĺħĪňŗȮ6Ȯ:  ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  
 /, ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 52 
 2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 30 
 3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 30 
 4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 30 
ĳŅėįĬĺĔ   
 /, ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 53 
 2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 55 
 3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 56 
 4. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 70 
 5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴ 

ĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
74 

 6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 76 
 5, ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś 

ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ 
ľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ033. 
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 6, ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐįĬȮ
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123 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 

&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2566' 
 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ : ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĭńĦĤŇĨĺŇĪĵŅĸńĵȮ  
 ŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 

1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 
ĳŅļŅŀńĚĔķļ 8Ȯ Doctor of Philosophy Program in Biology (International Program) 

 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
ĳŅļŅœĪĵ8 ĝŊŗŀŏĨŖĴ ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ'Ȯ 
 ĝŊŗŀĵƞŀ ĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 

 ĳŅļŅŀńĚĔķļ8  ĝŊŗŀŏĨŖĴ Doctor of Philosophy (Biology)  
   ĝŊŗŀĵƞŀ Ph.D. (Biology)  
 

3. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscriptȮ -œĴƞĴň- 
 

4. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ  
ŐĭĭȮ/,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ/,0ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72  ľĬƞĺĵĔŇĨȮ 

 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5,/Ȯ ĶŌĮŐĭĭȮ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ 

 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺȮ
ľĸńĔĽŌĨĶȮ1ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ6ȮĮƖĔŅĶĻŉĔļŅ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
   ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺȮ
ľĸńĔĽŌĨĶȮ4ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ8ȮĮƖĔŅĶĻŉĔļŅ 
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 3,0 ĮĶŃŏĳĪľĸńĔĽŌĨĶ  
 XȮ ĺŇĝŅĔŅĶ    
 ÄȮ ĺŇĝŅĝňı 
 ÄȮ ĮĢŇĭńĨŇĔŅĶ 
 5.3  ĳŅļŅĪňŗŒĝƟȮ 

ÄȮ ĳŅļŅœĪĵȮ 
XȮ ĳŅļŅŀńĚĔķļ 

 5,4  ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 Ä ĬńĔĻŉĔļŅœĪĵȮ 
 ÄȮ ĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 
 XȮ ĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

5.5 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 XȮ ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 ÄȮ ŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
  ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
  ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

5.6 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
 ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
 XȮ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 Ä  ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅ 
Ȯ  -ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  -ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree) 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree)     

 -Ȯ ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĮĶŇĠĠŅȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮĽŅĕŅĺŇĝŅȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
 ĝŊŗŀĵƞŀŀńĚĔķļȮ: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
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6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶ

ĬŅĬŅĝŅĨŇ' / ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'Ȯ 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ0310 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ĮƖĔŅĶĻŉĔļŅȮ0344 
- ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0343ȮŏĴŊŗŀĺńĬĪňŗȮ02ȮŏħŊŀĬĽŇĚľŅėĴȮı,Ļ,Ȯ0343Ȯ  
- ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0343ȮŏĴŊŗŀĺńĬĪňŗȮ02ȮŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,Ȯ0343 

 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ0345 

 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'  
Á ŀŅěŅĶĵƢĮĶŃěņĽĩŅĭńĬŀŋħĴĻŉĔļŅĪńŘĚĕŀĚĶńģĭŅĸŐĸŃŏŀĔĝĬ 
Á ĬńĔĺŇĪĵŅĻŅĽĨĶƢ 
Á ĬńĔĺŇĝŅĔŅĶ 
Á ĬńĔĺŇěńĵŐĸŃıńĥĬŅ 
Á ĬńĔĺŇŏėĶŅŃľƢ 
Á įŌƟĮĶŃĔŀĭĔŅĶ-ŏěƟŅĕŀĚĔŇěĔŅĶ 

 
9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĝŊŗŀ-ĽĔŋĸ 
&ĶŃĭŋĨņŐľĬƞĚĺŇĝŅĔŅĶ' 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ), 
ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

1.ȮĶĻ,ħĶ,ȮŀĶŋőĦĪńĵȮěņĮƖĪŀĚ Ph.D. (Biological Sciences), Aarhus University, Denmark, 0..6 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032. 

2. įĻ,ħĶ,ȮŀŇĽĽĶŃȮȮĮŃĪŃĺńĚ ĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0337 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0331 

3. ŀ,ħĶ,ȮľĪńĵĝĬĔȮĮƤĬħŇļģƢ ĮĶ,ħ,Ȯ&ŏĳĽńĝŏėĴňŐĸŃıķĔļŏėĴň', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0335 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 

10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮ ŒĬĽĩŅĬĪňŗĨńŘĚȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ÄȮ ĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
 ŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵŐĸŃŏľĴŅŃĽĴĔńĭĬőĵĭŅĵĕŀĚĮĶŃŏĪĻȮőħĵĴŋƞĚŏĬƟĬįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGs ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
  
 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮŐĸŃŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀ 
ĕŀĚȮSDGs ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

 - ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶ 
  ěŅĔĔŅĶŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,Ȯ034/-036.' ĪňŗĴŋƞĚŏĬƟĬıńĥĬŅĮĶŃŏĪĻĨŅĴľĸńĔĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚȮőħĵĴňŏĮƚŅľĴŅĵŒľƟĮĶŃŏĪĻœĪĵŏĮƦĬĮĶŃŏĪĻĝŅĨŇĪňŗĴńŗĬėĚȮĮĶŃĝŅĝĬĴňėĺŅĴĽŋĕȮŏĻĶļģĔŇě
ıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽńĚėĴŏĮƦĬīĶĶĴȮŐĸŃģŅĬĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĵńŗĚĵŊĬȮőħĵĵĔĶŃħńĭĻńĔĵĳŅıĕŀĚĮĶŃŏĪĻŒĬ
ľĸŅĔľĸŅĵĴŇĨŇȮŏıŊŗŀĽĶƟŅĚĽĴħŋĸĪńŘĚĪŅĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮőħĵŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ
ĮĶŃĔŀĭħƟĺĵȮĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬėĺŅĴĴńŗĬėĚȮĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽ
ŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃȮĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģ ĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœħƟħņŏĬŇĬĔŅĶ
ĮĶńĭĮĶŋĚĳŅĵŒĨƟĔĶŀĭĔŅĶıńĥĬŅĪňŗĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ1ȮħƟŅĬȮħńĚĬňŘ 

 /,ȮħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ŐĺħĺĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĽŅĴŅĶĩĨŀĭĶńĭőěĪĵƢĕŀĚĵŋĪīĻŅĽĨĶƢħƟŅĬĬňŘőħĵĴň
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĴŋƞĚŏĬƟĬĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıĕŀĚĮĶŃŏĪĻŒĬľĸŅĔľĸŅĵĴŇĨŇȮőħĵŏĜıŅŃĔŅĶıńĥĬŅħƟŅĬ
ĨƞŅĚȮŕȮĪňŗŀĵŌƞĭĬģŅĬĕŀĚĝňĺĺŇĪĵŅĞŉŗĚŒĬĮƤěěŋĭńĬĴňĔŅĶĨƞŀĵŀħȮĭŌĶĦŅĔŅĶŐĸŃĮĶŃĵŋĔĨƢĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏŀŊŘŀ
ĨƞŀĔŅĶıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮőħĵŏĬƟĬŒľƟĴňĔŅĶŒĝƟĽŊŗŀħŇěŇĪńĸŐĸŃŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢĴŅĔĕŉŘĬȮĪņŒľƟĽŅĴŅĶĩŏĕƟŅĩŉĚĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĨĸŀħěĬĔŅĶıńĥĬŅŏĝŇĚ
ŀŋĨĽŅľĔĶĶĴŒĬĶŌĮŐĭĭĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴľĶŊŀįĸŇĨĳńĦĤƢŒľĴƞȮŕȮĪňŗĽƞĚŏĽĶŇĴŒľƟĭńĦĤŇĨĴňĪŅĚŏĸŊŀĔŒĬĔŅĶĮĶŃĔŀĭ
ŀŅĝňıĴŅĔĕŉŘĬȮĞŉŗĚĩŊŀĺƞŅŏĮƦĬĔŅĶŏĮƕħőŀĔŅĽĔŅĶıńĥĬŅėĬĶŋƞĬŒľĴƞŒľƟŏıŇŗĴĻńĔĵĳŅıĨĬŏŀĚŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ
ŒľĴƞĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħĮƤěěŋĭńĬȮĞŉŗĚŀŅěĬņœĮĽŌƞĔŅĶŐĕƞĚĕńĬĶŃľĺƞŅĚĮĶŃŏĪĻœħƟ 
0,ȮħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮőħĵĴňŏĮƚŅľĴŅĵĪňŗěŃįĸŇĨĭńĦĤŇĨĪňŗŏĮƦĬėĬħňȮ

ŏĔƞĚŐĸŃĴňėŋĦĳŅıȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňȮĶńĭįŇħĝŀĭĨƞŀĪńŘĚĨĬŏŀĚȮĺŇĝŅĝňıŐĸŃĽńĚėĴȮ
ĬŀĔěŅĔĬňŘȮľĸńĔĽŌĨĶœħƟĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗŐĽħĚŀŀĔĩŉĚėĺŅĴĨƟŀĚĔŅĶŐĸŃĴŋƞĚŏĬƟĬŒľƟĭńĦĤŇĨŏĮƦĬįŌƟŏĶňĵĬĶŌƟ



5 
 

 

ĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬņĴŅĮĶńĭŒĝƟŒĬĔŅĶĪņĚŅĬŐĸŃĔŅĶ
ħņĶĚĝňĺŇĨȮŐĸŃŏĮƦĬįŌƟĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩĽŊŗŀĽŅĶȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮ 
 
1,ȮħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ ħƟĺĵěŋħŏħƞĬĕŀĚľĸńĔĽŌĨĶĭĬ

ıŊŘĬģŅĬėĺŅĴŏĮƦĬĝňĺĺŇĪĵŅĪňŗŏĬƟĬĻŉĔļŅŏĔňŗĵĺĔńĭīĶĶĴĝŅĨŇĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃėĺŅĴĽńĴıńĬīƢĔńĭĽŇŗĚŐĺħĸƟŀĴŒĬ
ľĸŅĔľĸŅĵĴŇĨŇȮŐĸŃĔŅĶŏĝŊŗŀĴőĵĚĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮĪńŘĚħƟŅĬĽŋĕĳŅıȮŏĻĶļģĔŇěȮĽńĚėĴ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽŇŗĚŏľĸƞŅĬňŘĸƟĺĬĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢħƟŅĬĬňŘĪňŗĨƟŀĚĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŒĬ
ĪŋĔĴŇĨŇȮĪńŘĚĪŅĚħƟŅĬėŋĦĳŅıĝňĺŇĨȮŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
 
 - ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGsȮ 
  ěŅĔŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŐľƞĚĽľńĽĺĶĶļȮľĶŊŀȮMillennium Development Goals (MDGs) ŀńĬ
ĮĶŃĔŀĭħƟĺĵȮ6ȮŏĮƚŅľĴŅĵľĸńĔȮėŊŀȮ/,ȮĕěńħėĺŅĴĵŅĔěĬŐĸŃėĺŅĴľŇĺőľĵȮ0,ȮŒľƟŏħŖĔĪŋĔėĬœħƟĶńĭĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŃĩĴĻŉĔļŅȮ1,ȮĽƞĚŏĽĶŇĴėĺŅĴŏĪƞŅŏĪňĵĴĔńĬĪŅĚŏıĻŐĸŃĭĪĭŅĪĽĨĶňȮ2,ȮĸħŀńĨĶŅĔŅĶĨŅĵĕŀĚŏħŖĔȮ3,ȮıńĥĬŅ
ĽŋĕĳŅıĕŀĚĽĨĶňĴňėĶĶĳƢȮ4,ȮĨƞŀĽŌƟĔńĭőĶėŏŀħĽƢȮĴŅĸŅŏĶňĵȮŐĸŃőĶėĽŅėńĠŀŊŗĬŕȮ5,ȮĶńĔļŅŐĸŃěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ
ŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃȮ6,ȮĽƞĚŏĽĶŇĴĔŅĶŏĮƦĬľŋƟĬĽƞĺĬŏıŊŗŀĔŅĶıńĥĬŅŒĬĮĶŃĝŅėĴőĸĔȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴňŏĮƚŅľĴŅĵŒĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮ
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŏıŊŗŀėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮĮĶŃĔŀĭĔńĭėĺŅĴŏĕƟĴŐĕŖĚĪŅĚĺŇĝŅĔŅĶŐĸŃĻńĔĵĳŅıĕŀĚ
ėĦŅěŅĶĵƢĪňŗŏĕƟŅĴŅħŌŐĸĭĶŇľŅĶěńħĔŅĶŒĬľĸńĔĽŌĨĶĬňŘȮĪņŒľƟľĸńĔĽŌĨĶĬňŘĽŀħėĸƟŀĚŐĸŃĽƞĚŏĽĶŇĴŐĬĺĪŅĚĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚȮSDGsȮěņĬĺĬȮ3ȮŏĮƚŅľĴŅĵȮħńĚĬňŘ 
 -ȮŏĮƚŅľĴŅĵĪňŗȮ4 ĔŅĶěńħĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴň
ĮĶŃĽĭĔŅĶĦƢŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒľƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮőħĵĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮłȮĽŅĴŅĶĩŏıŇŗĴěņĬĺĬ
ĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩȮĴňĪńĔļŃĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĪņĚŅĬŒĬŀĚėƢĔĶľĶŊŀľĬƞĺĵĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŇěńĵȮŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮĶĺĴĩŉĚĔŅĶĴňĪńĔļŃĪŅĚŏĪėĬŇėŐĸŃŀŅĝňıȮĽņľĶńĭĔŅĶěƟŅĚĚŅĬȮĔŅĶĴňĚŅĬ
ĪňŗħňȮŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĬŀĔěŅĔĬňŘȮĵńĚĽĬńĭĽĬŋĬőŀĔŅĽŒľƟįŌƟŏĶňĵĬĪŋĔėĬœħƟĶńĭėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪňŗĬņœĮĽŌƞ
ĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃĔŅĶĴňĺŇĩňĝňĺŇĨĪňŗħňȮĴňĽŇĪīŇĴĬŋļĵĝĬŐĸŃĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚĕŀĚőĸĔĪƞŅĴĔĸŅĚėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴŐĸŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮőħĵŀŀĔŐĭĭĔŇěĔĶĶĴŒľƟĽŀħėĸƟŀĚĔńĭĺŇĩňȮnew 
normal 
 -ȮŏĮƚŅľĴŅĵĪňŗȮ13 ů 16 ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶȮłȮĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚĺŇĪĵŅĔŅĶĭĬıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢĪŅĚ
ĝňĺĺŇĪĵŅŐĸŃŏĬƟĬĺŇěńĵĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŇŗĚĴňĝňĺŇĨŐĸŃĽĳŅıŐĺħĸƟŀĴĨńŘĚŐĨƞĶŃħńĭŏĞĸĸƢȮ
őĴŏĸĔŋĸȮĕŉŘĬĴŅĩŉĚĶŃĭĭĬŇŏĺĻȮĨĸŀħěĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĴĬŋļĵƢŐĸŃĔŅĶıńĥĬŅĮĶŃŏĪĻȮĪņŒľƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĩŉĚĽĩŅĬĔŅĶĦƢőĸĔĪňŗŏĮĸňŗĵĬœĮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬ 
ŐĸŃĬņœĮĽŌƞĔĶŃĭĺĬĔŅĶľŅŐĬĺĪŅĚľĶŊŀĴňĽƞĺĬĶƞĺĴŒĬĔŅĶěńħĔŅĶĔńĭĽĳŅıĳŌĴŇŀŅĔŅĻĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮĨĸŀħěĬ
ĔŅĶľŅŐĬĺĪŅĚĔŅĶĮƚŀĚĔńĬŐĸŃĲƘƨĬĲŌĶŃĭĭĬŇŏĺĻĭĬĭĔŐĸŃŒĬĬŘņȮŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶīĶĶĴĝŅĨŇ
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ŒĬĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬȮŏľĸƞŅĬňŘĸƟĺĬŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮƦĬŀĵŌƞĪňŗĽĴħŋĸȮĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚėĺŅĴĽĚĭĽŋĕŒĬĽńĚėĴ
ŐĸŃŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĵńŗĚĵŊĬȮ 
 
 - ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮœħƟĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ(PLOs) 
őħĵĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŀĵƞŅĚĸŉĔĞŉŘĚŏĜıŅŃĪŅĚĕŀĚĻŅĽĨĶƢĪŅĚĝňĺĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĴňĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗĨŀĭőěĪĵƢĽņėńĠĕŀĚĮĶŃŏĪĻȮĝŋĴĝĬŐĸŃĪƟŀĚĩŇŗĬȮĭńĦĤŇĨĴňěŇĨ
ĺŇĪĵŅĻŅĽĨĶƢȮėŇħŏĮƦĬȮĪņŏĮƦĬȮŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴĶńĭįŇħĝŀĭĨƞŀĪńŘĚ
ĨĬŏŀĚȮĺŇĝŅĝňıŐĸŃĽńĚėĴȮĨĶŃľĬńĔĩŉĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮĞŉŗĚĸƟĺĬĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵĔĸĵŋĪīƢ
ĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĬƟĬĽĶƟŅĚĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮėŋĦīĶĶĴŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔ 
 
 - ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĴňĔŅĶĮĶńĭĮĶŋĚĪŋĔȮŕȮ3ȮĮƖȮőħĵ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0344ȮĬňŘȮœħƟħņŏĬŇĬĔŅĶĳŅĵŒĨƟŐįĬĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŐĸŃȮėĺŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĨŅĴĺŇĪĵŅĔŅĶĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪňŗĴňĔŅĶŀŀĔŐĭĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢŒĬĔŅĶĽŀĬľĶŊŀĔŅĶ
ĺŇěńĵȮŏıŊŗŀŒľƟœħƟėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶŏĮƦĬĬńĔĺŇěńĵĪňŗħňȮĴňĪńĔļŃ
ŒĬĔŅĶĪņĚŅĬĪńŘĚĪńĔļŃıŊŘĬģŅĬŐĸŃĪńĔļŃĕńŘĬĽŌĚȮĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļȮĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬȮŐĽĺĚľŅėĺŅĴĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚĨĸŀħŏĺĸŅȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴŒĬĔŅĶıńĥĬŅŀĚėƢĔĶŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶĶńĭŒĝƟĝŋĴĝĬŐĸŃĽńĚėĴœħƟȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮœĴƞŏľŖĬŐĔƞ
ĨńĺȮĽŇŗĚŏľĸƞŅĬňŘĸƟĺĬŏĮƦĬĕƟŀėŇħŏľŖĬĪňŗĪŅĚľĸńĔĽŌĨĶœħƟĶńĭěŅĔįŌƟŒĝƟĭńĦĤŇĨĪňŗĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĶŃĵŃŏĺĸŅȮ2ȮĮƖȮĪňŗ
įƞŅĬĴŅȮĞŉŗĚįĸĸńıīƢěŅĔĔŅĶĮĶŃŏĴŇĬœħƟĔŅĶĨŀĭĶńĭĪňŗħňĴŅĨĸŀħȮĪņŒľƟĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶœħƟĨĶŃľĬńĔĩŉĚ
ėĺŅĴĽņėńĠŒĬĔŅĶŀŀĔŐĭĭȮħŌŐĸĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŒĽƞŒěĨƞŀĔŅĶĶńĔļŅėŋĦĳŅıŐĸŃıńĥĬŅĻńĔĵĳŅıŐĸŃ
ėŋĦīĶĶĴĕŀĚĭńĦĤŇĨŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
 ŏĬŊŗŀĚěŅĔŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĬƟĬĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬěŃĴňŏıňĵĚħŋļġň
ĬŇıĬīƢŐĸŃĽńĴĴĬŅȮ&1ȮėĶńŘĚ'ȮŀĵƞŅĚœĶĔŖĨŅĴȮĬńĔĻŉĔļŅĽŅĴŅĶĩœĮĸĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġň
ĬŇıĬīƢœħƟőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
/2,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ  

 œĴƞĴň 
/2,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
 œĴƞĴň 

/2,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ  
 œĴƞĴň 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ  
 /,/ȮĮĶńĝĠŅ  Ȯ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮŏĮƦĬĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭ

īĶĶĴĝŅĨŇĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮŐĽĺĚľŅėņĩŅĴĪňŗĽņėńĠľĶŊŀŒľĴƞŕȮĪŅĚ
ĝňĺĺŇĪĵŅȮŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĚŅĬĺŇěńĵőħĵėƟĬėĺƟŅĺŇěńĵŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏıŊŗŀĽĶƟŅĚ
įĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪńŘĚĪňŗŏĮƦĬŀĚėƢ
ėĺŅĴĶŌƟŏħŇĴŐĸŃŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗœħƟěŅĔĚŅĬĺŇěńĵŏĕƟŅĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮĨĸŀħěĬĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıĪňŗ
ŏľĴŅŃĽĴȮŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴŒľĴƞŀńĬěŃĬņœĮĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚĮĶŃŏĪĻȮĪńŘĚĪŅĚħƟŅĬĽŋĕĳŅıȮĽńĚėĴȮ
ĽŇŗĚŐĺħĸƟŀĴŐĸŃŏĻĶļģĔŇěȮ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ8Ȯ  
1. ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮĪńĔļŃȮėŇħėƟĬĮƤĠľŅȮĨńŘĚĽĴĴĨŇģŅĬȮĺŅĚŐįĬŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵȮĺŇŏėĶŅŃľƢ

ŐĸŃĽĶŋĮįĸœħƟȮĽŅĴŅĶĩŏĮƦĬįŌƟĬņŒĬĔŅĶĺŇěńĵĶŃħńĭĽŌĚŐĸŃĸŉĔĞŉŘĚœħƟ 
2. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĝňŗĵĺĝŅĠĔńĭĻŅĽĨĶƢŐĕĬĚŀŊŗĬœħƟŀĵƞŅĚħňȮĽŅĴŅĶĩıńĥĬŅėĺŅĴĔƟŅĺľĬƟŅ

ĪŅĚĝňĺĺŇĪĵŅĪńŘĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
3.ȮĴňĮƤĠĠŅȮėĺŅĴĶŌƟĸŉĔĞŉŘĚȮĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 
4. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĴňėĺŅĴĽńĴıńĬīƢĪňŗħňĔńĭĭŋėėĸĶŀĭĕƟŅĚ 
5. ĔƟŅĺĪńĬŏĪėőĬőĸĵňŒľĴƞŕȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĪŅĚĔŅĶĽŊŗŀĽŅĶŒľƟŏĮƦĬĮĶŃőĵĝĬƢĨƞŀ

ĔŅĶėƟĬėĺƟŅĺŇěńĵŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪňŗĴňėĺŅĴĩŌĔĨƟŀĚȮĝńħŏěĬȮŐĸŃŐĴƞĬĵņȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢ
ŐĸŃĽĩŇĨŇŏĮƦĬŏėĶŊŗŀĚĴŊŀ 

 
/,1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs)Ȯ 

PLO 1 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŏıŊŗŀŐĔƟĮƤĠľŅĨƞŅĚȮŕȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀ
ĬĺńĨĔĶĶĴœħƟȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶľĶŊŀĮĶŃĵŋĔĨƢĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟ 

PLO 2ȮĽŅĴŅĶĩĩƞŅĵĪŀħŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟŒľĴƞȮĪńŘĚŒĬĶŌĮŐĭĭĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦĝĬȮĔŅĶ
ĨňıŇĴıƢįĸĚŅĬŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮĨĸŀħěĬĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĺŇıŅĔļƢȮŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬĔńĭĬńĔĺŇĝŅĔŅĶŒĬŐĸŃĨƞŅĚĽŅĕŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 3ȮĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒľĴƞȮŕȮŒĬĔŅĶĽŊĭėƟĬĚŅĬĺŇěńĵŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĴňėĺŅĴĩŌĔĨƟŀĚȮĝńħŏěĬȮŐĸŃŐĴƞĬĵņȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏĮƦĬŏėĶŊŗŀĚĴŊŀ 

PLO 4 ĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
PLO 5 ŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬņĴŅĮĶńĭŒĝƟ

ŒĬĔŅĶĪņĚŅĬŐĸŃĔŅĶħņĶĚĝňĺŇĨ 
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0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learing Outcome: YLOs)  

 
 ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪńŘĚĪŅĚĪķļġňŐĸŃĪńĔļŃĴŅŒĝƟħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīň
ĺŇĪĵŅĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ(PLO1, PLO3) 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚĝňĺĺŇĪĵŅȮĴňĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶĨĸŀħěĬĽŅĴŅĶĩĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮ
ŐĸŃĭŌĶĦŅĔŅĶĔńĭĭĶŇĭĪĔŅĶĻŉĔļŅĕŀĚĨĬŏŀĚœħƟŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ
(PLO2, PLO4) 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĔńĭĔŅĶŏĶňĵĬĶŌƟȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĺŇěńĵĕńŘĬĽŌĚœħƟ
ľĸŅĔľĸŅĵĭĶŇĭĪȮőħĵŀŇĚĽĳŅıĮƤĠľŅŐĸŃĭĶŇĭĪœħƟŀĵƞŅĚĸŋƞĴĸŉĔȮŐĸŃĴňĳŅĺŃįŌƟĬņĪŅĚĺŇĝŅĔŅĶȮ
(PLO5) 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŌƟȮĽŊĭėƟĬœħƟħƟĺĵĨĬŏŀĚȮŐĸŃĬņĴŅĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃŀŀĔŐĭĭĚŅĬĺŇěńĵœħƟȮ

(PLO1, PLO3, PLO5) 
2 ĬńĔĻŉĔļŅĽŅĴŅĶĩħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵĕńŘĬĽŌĚȮĽŅĴŅĶĩŐĔƟĮƤĠľŅŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮŐĸŃĬņœĮĽŌƞĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚĝňĺĺŇĪĵŅȮ&PLO 1) 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŐįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟŒľĴƞĨƞŀĽŅīŅĶĦŃȮĨĸŀħěĬĽŅĴŅĶĩĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮŐĸŃĭŌĶĦŅĔŅĶĔńĭĭĶŇĭĪĔŅĶĻŉĔļŅĕŀĚĨĬŏŀĚœħƟ
ŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ(PLO2, PLO4) 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĔńĭĔŅĶŏĶňĵĬĶŌƟȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĺŇěńĵĕńŘĬĽŌĚœħƟ
ľĸŅĔľĸŅĵĭĶŇĭĪȮőħĵŀŇĚĽĳŅıĮƤĠľŅŐĸŃĭĶŇĭĪœħƟŀĵƞŅĚĸŋƞĴĸŉĔȮŐĸŃĴňĳŅĺŃįŌƟĬņĪŅĚĺŇĝŅĔŅĶȮ
(PLO5) 
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1.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĪņĔŅĶĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ

QA ĕŀĚľĸńĔĽŌĨĶŒĬħƟŅĬėĺŅĴ
ıŉĚıŀŒěȮŐĸŃĳŅĺŃĔŅĶĴňĚŅĬ
ĪņŀĵƞŅĚĨƞŀŏĬŊŗŀĚĳŅĵŒĬ 
5 ĮƖ ŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĬņĴŅ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔ 
ĪňŗœħƟĚŅĬĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ0ȮĮƖ 

Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔȮ 
ĪňŗœħƟĶńĭŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
X ĶŃĭĭĪĺŇĳŅėȮ 
  őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮ 

 /ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ &ĳŅėķħŌĶƟŀĬ' 
Ä ĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
X œĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė   
  -ȮœĴƞĴňȮ- 
 

0,Ȯ ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã   ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

 ÃȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
 ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

XȮȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 

 XȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
  ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÃȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÃȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

                  ÃȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/Ȯ 

/,ȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0,ȮĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŐĸƟĺ őħĵĴňėƞŅ
ĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,25ȮľĶŊŀĴňĔŅĶĨňıŇĴıƢŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅ
ĪňŗěŃĻŉĔļŅĨƞŀŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 

 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
/,ȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0,ȮĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ
ĶńĭĶŀĚŐĸƟĺ őħĵĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,50ȮľĶŊŀ 

3. įŌƟĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗ
ĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŐĸƟĺȮőħĵĴňėƞŅ
ĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮĨńŘĚŐĨƞȮ1,..ȮĕŉŘĬœĮȮŀŅěœħƟĶńĭĔŅĶıŇěŅĶĦŅŒľƟŏĕƟŅĻŉĔļŅĳŅĵŒĨƟ
ŏĚŊŗŀĬœĕȮħńĚĬňŘ 

  3,/ȮĵŀĴĶńĭŏĚŊŗŀĬœĕĪňŗěŃĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĕŀĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮĨŅĴĪňŗ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅĔņľĬħ 

  3,0ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅȮıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅĽĴėĺĶ
ĶńĭŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅ 

4. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 

 
   

0,1 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
 XėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 

Ä ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
XȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 

 Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
Ä ŀŊŗĬŕȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,    
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2.4 ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ä ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
X ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬ 

 ŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
Ä ĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬ 

 ŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 
X ěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵȮ 

          XȮŀŊŗĬŕȮěńħĔŇěĔĶĶĴŏĽĶŇĴĳŅļŅŀńĚĔķļ  Ȯ 
0,3 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ  
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/,/Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 3 5 3 5 3 5 3 5 3 5 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 3 5 3 5 3 5 3 5 3 5 
ĝńŘĬĮƖĪňŗȮ0 0 0 3 5 3 5 3 5 3 5 
ĝńŘĬĮƖĪňŗȮ1 0 0 0 0 3 5 3 5 3 5 
 ĶĺĴ 5 5 10 10 15 15 15 15 15 15 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ 0 0 0 0 0 5 5 5 5 3 
ŐĭĭȮ/,0Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 3 3 3 3 3 3 3 3 3 3 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0 0 0 3 3 3 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ1 0 0 0 0 3 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ2 0 0 0 0 0 0 3 3 3 3 
 ĶĺĴ 3 3 6 6 9 9 12 12 12 12 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ 0 0 0 0 0 . 0 3 3 3 
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 0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ1ȮĮƖȮőħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 
 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

ĮƖ 2566 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 (ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
474,017,400 70,804,600 436,036,100 

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 
0 1,714,500 0 

              
1,628,800  0 

              
1,628,800  

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 
343,300 1,802,200 350,200 

              
1,712,100  357,200 

              
1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
33,653,000 28,011,500 33,989,500 

            
24,650,100  34,329,400 

            
24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 

ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 

 
0,ȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖ 
ľĸńĔĽŌĨĶŐĭĭȮ/,/Ȯ ĨĸŀħľĸńĔĽŌĨĶ 0/.*...ȮĭŅĪ-ėĬȮ ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ 
ľĸńĔĽŌĨĶŐĭĭȮ/,0  ĨĸŀħľĸńĔĽŌĨĶ 06.*...ȮĭŅĪ-ėĬȮ ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ 

 

0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯźźźźźź 

 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 

1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
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1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěņĬĺĬľĬƞĺĵĔŇĨȮ  

           ľĸńĔĽŌĨĶŐĭĭȮ/,/ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 
         ľĸńĔĽŌĨĶŐĭĭȮ/,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
     

 3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
    ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
          ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 

         Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ        

 202898 Ȯ ħŋļġňĬŇıĬīƢ 48    ľĬƞĺĵĔŇĨ 
        ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang Mai 
University)ȮľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ1 ŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ6 ĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟ
œĴƞŏĔŇĬȮ1 ŏĶŊŗŀĚ 

2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮ 

      ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļ 
   2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

  ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘ 
Ȯ .067/0 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 

202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 

3. ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
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          Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ                                   
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 

   
  ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
          ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 

 Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ       

      202897   ħŋļġňĬŇıĬīƢ                        72 ľĬƞĺĵĔŇĨ 
 ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

0,ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
1,ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ  
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      ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļ 
   2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

  ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘ 
Ȯ 67/.00 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 

202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 

3. ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 
          Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

  /. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞ
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

1, ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ    
  

 Type 1.1  :  Student with K_qrcpŲqȮBceree  
 Degree Requirements    48 credits 

     A.  Thesis  48 credits 
 202898 Doctoral Thesis 48 credits 
 B. Academic Activities 
   1) Thesis work or a part of thesis work must be published or at least accepted for 
publication in an international journal at least 2 papers, one of which must be listed in ISI, 
Scopus, IEEE, PubMed or Web of Science database and specified the student as the first 
author with the affiliation of Department of Biology, Faculty of Science, Chiang Mai University 
or receive a patent application number of which this work has Readiness Level 
(TRL/PRL/SRL) of 6 or above and it can be used to compensate a publication. 
    2) A student has to present his/her thesis work or part of thesis work at least once 
in  international conference that is accepted by the field of study.     
   3) A student has to report thesis progress, with approval of the Chairman of the 
Faculty Graduate Study Committee, to the Graduate School every semesters. 
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C.  Non-credit courses 
 1. Graduate School requirement - an English language 

       2. Program requirement  
   A student has to take following seminar courses: 
   202891 Ph.D. Seminar in Biology 1 
   202892 Ph.D. Seminar in Biology 2 
   202893 Ph.D. Seminar in Biology 3 
  3. A student may take courses necessary for his/her thesis under the 

recommendation of the thesis advisior. 
D.  Qualifying Examination (QE) 

 1) A student must complete a qualifying examination to evaluate his/her ability 
before presenting a thesis proposal. 
 2) An unsuccessful examinee has one chance to take re-examination within the 
following regular semester. 
 3) An unsuccessful examinee could be transferred to MasrcpŲqȮBcepccȮqrsbies with 
the approval of the Graduate Program Administrative Committee. 
 Type 1.2: Student with @_af_jmpŲs Degree  
 Degree Requirements   72 credits 

A.  Thesis  72 credits 
 202897 Doctoral Thesis 72 credits 
 B. Academic Activities 
   1) Thesis work or a part of thesis work must be published or at least accepted for 
publication in an international journal at least 2 papers which listed in ISI, Scopus, IEEE, 
PubMed or Web of Science database.  At least 1 paper must be specified the student as the 
first author with the affiliation of Department of Biology, Faculty of Science, Chiang Mai 
University or receive a patent application number of which this work has Readiness Level 
(TRL/PRL/SRL) of 6 or above and it can be used to compensate a publication. 
    2) A student has to present his/her thesis work or part of thesis work at least once 
in  international conference that is accepted by the field of study.     
   3) A student has to report thesis progress, with approval of the Chairman of the 
Faculty Graduate Study Committee, to the Graduate School every semesters. 
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C.  Non-credit courses 
 1. Graduate School requirement - an English language 

 2. Program requirement  
   A student has to take following seminar courses: 
   202891 Ph.D. Seminar in Biology 1 
   202892 Ph.D. Seminar in Biology 2 
   202893 Ph.D. Seminar in Biology 3 
  3. A student may take courses necessary for his/her thesis under the 
recommendation of the thesis advisor. 
 D.  Qualifying Examination (QE) 
 1) A student must complete a qualifying examination to evaluate his/her ability 
before presenting a thesis proposal. 
 2) An unsuccessful examinee has one chance to take re-examination within the 
following regular semester. 
 3) An unsuccessful examinee could be transdcppcbȮrmȮK_qrcpŲqȮBceree studies  
 with the approval of the Graduate Program Administrative Committee. 
 
 3.1.1ȮĔĶŃĭĺĬĺŇĝŅ 
&/'ȮľĴĺħĺŇĝŅĭńĚėńĭ        - œĴƞĴňȮ- 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ      - œĴƞĴňȮ- 
(3) ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ      - œĴƞĴňȮ- 
(4) ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 

202897  ħŋļġňĬŇıĬīƢ (Doctoral Thesis)    72ȮľĬƞĺĵĔŇĨ 
202898  ħŋļġňĬŇıĬīƢ (Doctoral Thesis)    48ȮľĬƞĺĵĔŇĨ 

(5) ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 1) 
202890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0ȮȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 2) 
202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1ȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 1) 
 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
  ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚȮėĦŃȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
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 0, ŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭ ŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
 2, ŏĸĕľĸńĔľĬƞĺĵ ŐĽħĚĩŉĚȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ  

 
1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ   

 1,/,2,/ ŐĭĭȮ/,/ȮĽņľĶńĭįŌƟĽņŏĶŖěĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 
ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

- 

 ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 
Pass English language 
examination requirement 

 202898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualify examination 

 202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1Ȯ 
Ph.D. Seminar in Biology 1 

 

 ĶĺĴ -  ĶĺĴ 9 

 
ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 202898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
Ph.D. Seminar in Biology 2 

 202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 
Ph.D. Seminar in Biology 3 

 

 ĶĺĴ 10  ĶĺĴ 10 

 
ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 202898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
9 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Thesis defense 

 

 ĶĺĴ 10  ĶĺĴ 9 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ48 ľĬƞĺĵĔŇĨ  
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3.1.4.2 ŐĭĭȮ/,0 ĽņľĶńĭįŌƟĽņŏĶŖěĮĶŇĠĠŅĨĶň ŏĬƟĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 
ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

- 

 ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 
Pass English language 
examination requirement 

 202897 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualify examination 

 202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅ 1 
Ph.D. Seminar in Biology 1 

 

 ĶĺĴ -  ĶĺĴ 9 

 
ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
11 202897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
11 

   202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
 Ph.D. Seminar in Biology 2 

 

 ĶĺĴ 11  ĶĺĴ 11 
 

ĮƖĪňŗ 3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

202897 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 202897 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

11 

   202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3  
Ph.D. Seminar in Biology 3 

 

 ĶĺĴ 12  ĶĺĴ 11 

 
ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

202897 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 202897 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Thesis defense 

 

 ĶĺĴ 9  ĶĺĴ 9 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ72 ľĬƞĺĵĔŇĨ 
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1,/,3 ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ  

 
3.0 ĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 

3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢįŌƟĽŀĬ 
 

Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
1 ĶĻ,ħĶ,ȮŀĶŋőĦĪńĵȮ 
ěņĮƖĪŀĚ* 
&1Ȯ4576Ȯ...2.Ȯxxx) 
 

Ph,D,Ȯ&Biological Sciences', Aarhus University, Denmark, 
2008 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

19.9 3.1 19.9 3.1 33Ȯ&/1' 

2 įĻ,ħĶ,ȮŀŇĽĽĶŃȮȮ 
ĮŃĪŃĺńĚ* 
&/Ȯ2.//Ȯ...2/Ȯxxx' 

ĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0337 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0331 

20.9 2 20.9 2 28 (3) 

3 ŀ,ħĶ,ȮľĪńĵĝĬĔȮ 
ĮƤĬħŇļģƢ* 

ĮĶ,ħ,Ȯ&ŏĳĽńĝŏėĴňŐĸŃıķĔļŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ2557 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2549 

15.6 3 15.6 3 12 (8) 

4 įĻ,ħĶ,ȮĔĬĔıĶȮ 
ŐĽĬŏıĝĶ 
&3 5899 00011 xxx)' 

Dr,rer,nat,Ȯ&Zoologie', University of Innsbruck, Austria, 
1999 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2530 

23.3 16.9 23.3 16.9 23Ȯ&/.' 

5 ĶĻ,ħĶ,ȮĔŅĬħŅ 
ľĺńĚĝńĵȮ 
&1Ȯ4277Ȯ../.2Ȯxxx' 

Ph,D,Ȯ&Agriculture', University of Tsukuba, Japan, 2001 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2535 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2531 

10.7 17.3 10.7 17.3 35Ȯ(9' 

6 ĶĻ,ħĶ,ȮěĨŋıĸȮ 
ėņĮĺĬĽŅĵȮ4 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

17 8.7 17 8.7 2/Ȯ&10' 

7 įĻ,ħĶ,ȮěŀĴĕĺńĠ 
ĴňĶńĔļƢ 
&1Ȯ/6.3Ȯ..227 xxx' 

Ph,D,Ȯ&Agricultural Science', Gifu University, Japan, 0..6 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 
0326 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0324 

19.5 13.6 19.5 13.6 /2Ȯ&3' 

8 įĻ,ħĶ,ȮěŅĶŋĦňȮ 
ěŌĚĔĸŅĚ 
&3 3010 00520 xxx' 

Ph,D,Ȯ&Applied Biochemistry', University of Tsukuba, Japan, 
2004 
ĺĪ,Ĵ,Ȯ&ıķĔļĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2542 
ĺĪ,ĭ,Ȯ&ıŊĝĽĺĬ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ,Ȯ2538 

21.5 1.7 21.5 1.7 /3Ȯ&1' 

9 įĻ,ħĶ,ȮĝŇĨĝĸ 
įĸŅĶńĔļƢ 
&3 1004 00015 xxx' 

Ph,D,Ȯ&Environmental Toxicology',ȮUniversity of London, 
UK, 2000 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

7.4 3.6 7.4 3.6 30Ȯ&4' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
10 įĻ,ħĶ,ȮĦńģĺħňȮ 
ĬńĬĨĶńĨĬƢxxx) 

ĺĪ,ħ,Ȯ&ŅıĝňĺĳĺŇĪĵŅĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2557 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

25.6 2.1 25.6 2.1 /2Ȯ&6' 

11 įĻ,ħĶ,ȮŏħĝŅȮ 
ĪŅĮƤĠĠŅ 
&3 5019 00493 xxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

17.5 10.7 17.5 10.7 /7Ȯ&2' 

12 ŀ,ħĶ,ȮŏħňĵȮıĬŇĨĬŅĩȮ
ŐĝĬĬŀĬ 
&3 5012 00616 xxx' 

ĮĶ,ħ,Ȯ&ĬŇŏĺĻĺŇĪĵŅŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵ
ĺĸńĵĸńĔļĦƢ, 2554 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

21.1 4 21.1 4 //Ȯ&1' 

13 įĻ,ħĶ,ȮīĬĺńĥĬƢȮ 
ŏĝŅĺĽĔŌ 
&3 7399 00202 xxx' 

Ph.D. (Systematic Botany), Leiden University, The 
Netherlands, 2014 
M.S. (Biology), Leiden University, The Netherlands, 2006 
ĳ,ĭ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2546 

17.8 1 17.8 1 /.Ȯ&5' 

14 įĻ,ħĶ,ȮīĬňĵŅȮ 
ŏěĨŇĵŅĬŋĔĶĔŋĸ 
&1Ȯ7077Ȯ..172Ȯxxx' 

Ph.D. (Environmental Science), Kanazawa University, 
Japan, 2005 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2539
ĺĪ,ĭ,Ȯ&ĻŉĔļŅĻŅĽĨĶƢ-ŏĔļĨĶ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2536 

20.9 2.6 20.9 2.6 29 (5) 

15 ŀ,ħĶ,ȮĬĶŇĬĪĶƢȮ 
ıĶŇĬĪĶŅĔŋĸȮ 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0337 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 

22.2 1 22.2 1 6 (6) 

16 įĻ,ħĶ,ȮĭŋĠĽĴȮ
ĭŋļĭĶĶĦƢ 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

21.8 7.2 21.8 7.2 07Ȯ&1' 

17 ĶĻȮ,ħĶ,ȮĮĶŃĽŇĪīŇśȮ 
ĺńĚĳėıńĥĬĺĚėƢ 
&1Ȯ4377Ȯ..62/Ȯxxx' 

Ph,D,Ȯ&Forest Sciences', University of British Columbia, 
Canada, 0../ 
M,S,Ȯ&Botany', Iowa State University, USA, /774 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314 

19.3 15.3 19.3 15.3 32Ȯ&11' 

18 ŀ,ħĶ,ȮĮĶňĵŅıĶȮ 
ĭŋĨĶĭŋĠĝŌ 

ĮĶ,ħ,Ȯ&ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0341 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 

19.8 4.5 19.8 4.5 3Ȯ(4) 

19 įĻ,ħĶ,ȮıŇĴĸĶńĨĬƢȮ 
ŏĪňĵĬĽĺńĽħŇś  
&3 5099 00966 xxx' 

Ph,D,Ȯ&Plant Biology',ȮUniversity of Illinois, USA, 2013 
M,S,Ȯ&Plant Biology), University of Illinois, USA, 2009 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

19.7 6.7 19.7 6.7 /3Ȯ&3' 

20 įĻ,ħĶ,ȮıňĶŃĺŋĥŇȮ 
ĺĚĻƢĽĺńĽħŇś 
&1Ȯ3.77Ȯ...//Ȯxxx)Ȯ 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0336 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 
ĺĪ.ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031. 

11.2 2.2 11.2 2.2 1.Ȯ&4' 

21 įĻ,ħĶ,ȮĳńĪĶıĸ 
ĸňīĬńĝŀŋħĴ  
(3 8399 00464 xx x) 

ĮĶ,ħ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2554 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2548 

16.7 2 16.7 2 /3Ȯ&1' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
22 ĶĻ,ħĶ,ȮĴĬıĶȮ 
ĴŅĬŃĭŋĠ 
&3 5099 00696 xxx' 

Ph.D. (Developmental Biology), Kanazawa University, 
Japan, 2009 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 
ĺĪ,ĭ,Ȯ&ĽńĨĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

20.3 0.5 20.3 0.5 0.Ȯ&2' 

23 ĶĻ,ħĶ,ȮĴńĽĸŇĬȮ 
őŀĽĩŅĬńĬĨƢĔŋĸ 
&1Ȯ3.77Ȯ..6/4Ȯxxx' 

Ph,D,Ȯ&Plant Sciences', University of Manchester, UK,, 
0..7 
M,Sc,Ȯ&Biological Sciences', University of Manchester, UK, 
0..3 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 

24.5 4.6 24.5 4.6 3.Ȯ&16' 

24 įĻ,ħĶ,ȮĵŇŗĚĴĦň 
ȮȮȮĨĶŃĔŌĸıńĺ 
&3 5099 00367 xxx) 

Ph,D,Ȯ&Biology', University of Essex, UK, 2000 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0315 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 

22.4 11.6 22.4 11.6 60Ȯ&/3' 

25 ŀ,ħĶ,ȮĺĶŅĶńĨĬƢȮ 
ĭŋĠŏěĶŇĠ 

ĺĪ,ħ, (ĝňĺĺŇĪĵŅ) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2560 
ĺĪ,Ĵ, (ĝňĺĺŇĪĵŅ)ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2554 
ĺĪ,ĭ, (ĽńĨĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2351 

25 3.8 25 3.8 7 (3) 

26 ĶĻ,ħĶ,ȮĺĽŋȮ 
ĮģĴŀŅĶňĵƢ 
&1Ȯ3.77Ȯ..726 xxx' 

Ph,D,Ȯ&Microbiology', University of Newcastle, UK, 3..0  
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0320 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314 

17.7 9.4 17.7 9.4 /.4Ȯ&00' 

05 ŀ,ħĶ,ȮĺŅĪŇĨȮ 
őėĔĪŀĚ 

Ph.D. (Forest Sciences and Forest Ecology), Georg-
August-Universität Göttingen, Germany, 0./7 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0335 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 

29 0.5 29 0.5. 4 (4) 

28 įĻ,ħĶ,ȮĽŇĶŇıĶȮ 
ŐěƟĚĽŋĪīŇĺĶĺńĥĬƢȮ&1Ȯ
/..3Ȯ./200Ȯxxx)Ȯ 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅıŏĔļĨĶ',ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2551 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2544 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2540 

21.6 2.3 21.6 2.3 /2Ȯ&3' 

29 ĶĻ,ħĶ,ȮĽŇĶŇĺħň 
ĝĴŏħĝ 
(3 1005 00343 xxx' 
 

Dr,agr, &Molecular Genetics', University of Bonn, 
Germany,Ȯ0..3 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ȮȮ7031 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, Ȯ0314 

9.8 5.2 9.8 5.2 /04Ȯ&00' 

30 įĻ,ħĶ,ȮĽŋĪīŅīĶȮ 
œĝĵŏĶŊŀĚĻĶň 
&1Ȯ4.77Ȯ..107Ȯxxx' 

Dr,phil,Ȯ&Geographie', University of Saarland, Germany, 
1999 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨ
ĶƟŀĬ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

15.4 6.2 15.4 6.2 03Ȯ&1' 

31 įĻ,ħĶ,ȮĽŋĳŅıȮ 
ŐĽĬŏıĝĶ 
&3 5099 00149 xxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2525 
ĺĪ,Ĵ,Ȯ&ĔŅĵĺŇĳŅėĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2533 

31.4 10 31.4 10 24Ȯ&5' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
32 įĻ,ħĶ,ȮŀńĚėĦŅȮ 
ŀŇĬĨŅ 
&3 5099 00609 xxx)  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2546 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0322 

25.5 12.1 25.5 12.1 05Ȯ&7) 

33 ĶĻ,ħĶ,ȮŀŋļŅĺħňȮȮĝĬĽŋĨ 
(3 7301 01646 xxx) 

Ph,D,Ȯ&Plant Physiology', University of London, UK*Ȯ0..0 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0318 

21.2 2 21.2 2 2/Ȯ&2' 

34 įĻ,ħĶ,ȮŀŋļĶŅȮĮƤĠĠŅ ĮĶ,ħ, (ĝňĺŏėĴň), ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2555 
ĺĪ,Ĵ, (ĝňĺŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0330 
ĺĪ,ĭ, (ŏĪėĬŇėĔŅĶŐıĪĵƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2327 

21.6 12 21.6 12 04Ȯ(9) 
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Assoc. Prof. Dr. 
Stephen David Elliott 

Ph,D,Ȯ&Ecology', University of Edinburgh, UK, 1985 
B.Sc.Ȯ&Ecology'* University of Edinburgh, UK, 1982 

2,4 22,1 2,4 22,1 17Ȯ&2' 

36 įĻ,ħĶ,Ľı,Ġ,ıńĝĠƢĺńĠĠƢȮ

ŀŅěŇĦŅěŅĶĵƢ 

ĺĪ,ħ,Ȯ&ĽĶňĶĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2556 
Ľı,ĭ,, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 

20.9 1.5 20.9 1.5 /0Ȯ(1) 

37 įĻ,ȮħĶ,ȮĴĬķħňȮ 
ĝńĵőıīŇś 
&1Ȯ00.0Ȯ..073Ȯxxx'
  

Ph,D,Ȯ&Marine Bioresource and Environmental Science',  
Hokkaido University, Japan, 2013 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2547 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2542 

18.8 0.4 18.8 0.4 7Ȯ&0' 

38 įĻ,ħĶ,ȮĺĬŅĶńĔļƢȮ 
œĞıńĬīƢŐĔƟĺ 
&1Ȯ2/77Ȯ..474Ȯxxx' 

Dr,rer,nat,Ȯ&Biogeographie', Universitaet Basel, 
Swiitzerland, 0... 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨ
ĶƟŀĬ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0312 

11.1 3.8 11.1 3.8 2/Ȯ&0' 

 
ľĴŅĵŏľĨŋ Ȯ /,Ȯ (ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 2.  ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/-13ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
  3. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ14-16ȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
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3.2.2ȮŀŅěŅĶĵƢıŇŏĻļ  
-œĴƞĴň- 

 

4.  ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
-œĴƞĴň- 

 

3, ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ľńĺĕƟŀħŋļġňĬŇıĬīƢĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĻŉĔļŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪňŗĴňėŋĦėƞŅŐĸŃŏĮƦĬĮĶŃőĵĝĬƢȮ

ľĶŊŀŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĬņŀĚėƢėĺŅĴĶŌƟĪňŗĴňŀĵŌƞŏħŇĴœĮıńĥĬŅŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢȮĪńŘĚĬňŘĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗ
ĬńĔĻŉĔļŅĽĬŒěȮĽŅĴŅĶĩĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴœħƟȮĮĶŃĔŀĭħƟĺĵĔŅĶėƟĬėĺƟŅȮĮĶŃĴĺĸįĸȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮ
įĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪņŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗ
ĔņľĬħ 

 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĚŅĬĮĶŇĠĠŅĬŇıĬīƢȮĴňħńĚĬňŘ 

- ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅĝňĺĺŇĪĵŅŏĮƦĬŀĵƞŅĚħň 
- ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĴňėĺŅĴ

ŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔŒĬĽŅĕŅĪňŗĪņĔŅĶĺŇěńĵ 
ȮȮȮ -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭ
ĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĔńĭ
ėĺŅĴĶŌƟŒĬĽŅĕŅŀŊŗĬȮőħĵĴňŀĚėƢėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŏĮƦĬĶŅĔģŅĬ 
 -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃȮŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 
ȮȮȮ -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ 
ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       

- ĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮ -ȮĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 
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3,1ȮĝƞĺĚŏĺĸŅȮ 
 ŐĭĭȮ1.1 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ1 - ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ3 
ŐĭĭȮ1.2 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ1 - ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ4 

 
5.4 ěņĬĺĬľĬƞĺĵĔŇĨ  

 ŐĭĭȮ/,/ 0.2676  ħŋļġňĬŇıĬīƢ   26ȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ1.2  202897  ħŋļġňĬŇıĬīƢ   72ȮľĬƞĺĵĔŇĨ 
 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
ĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĔƞĬńĔĻŉĔļŅȮĮĶŃĔŀĭħƟĺĵ 

 /.ȮĔŅĶŀĭĶĴİƗĔĶŃŏĭňĵĭĺŇīňĺŇěńĵ 
 0,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļ 
 1,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ 
 2,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĪŅĚĽĩŇĨŇĻŅĽĨĶƢ 
 3,ȮĔŅĶŀĭĶĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĨƞŅĚȮŕ 

4,ȮĔŅĶŀĭĶĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĽŅĶŏėĴňȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
5,ȮĔŅĶĔņľĬħŒľƟĬńĔĻŉĔļŅŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕȮĨŅĴħŋĸıŇĬŇěĶƞĺĴĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ŐĸŃĬńĔĻŉĔļŅ 
6,ȮĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĪĶŅĭĪňŗĴŅŐĸŃėĺŅĴĽņėńĠĕŀĚĮƤĠľŅĕŀĚ
ĚŅĬĺŇěńĵ 
7,ȮĔŅĶŀŀĔĳŅėĽĬŅĴŒĬľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴħŋĸıŇĬŇěĶƞĺĴĕŀĚĬńĔĻŉĔļŅȮŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŐĸŃľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 
/.,ȮĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢŀŊŗĬȮŕȮŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŏıŊŗŀŒľƟœħƟŐĬĺėŇħĪňŗ
ŐĨĔĨƞŅĚ 

 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 

1. ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮĔƞŀĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
2. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
3. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵŒĬĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

4. ŒĬĔŅĶĽŀĭħŋļġňĬŇıĬīƢ ŏĴŊŗŀĬńĔĻŉĔļŅĪņħŋļġňĬŇıĬīƢŏĽĶŖěŐĸƟĺĨƟŀĚěńħĪņŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴ
ĕƟŀĔņľĬħĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĔŅĶěńħĽŀĭěŃħņŏĬŇĬĔŅĶľĸńĚěŅĔĮĶŃīŅĬĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ
ŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢĜĭńĭħńĚĔĸƞŅĺŏĽĬŀįƞŅĬĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮŏıŊŗŀŏĽĬŀ



27 
 

 

ĝŊŗŀĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮŒľƟėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ 

5. ĬńĔĻŉĔļŅĨƟŀĚĪņĔŅĶŏįĵŐıĶƞįĸĚŅĬħŋļġňĬŇıĬīƢĨŅĴĕƟŀĭńĚėńĭĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶȮėŊŀȮ 
   ŐĭĭȮ1.1 ģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪņĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮ 
   1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, 
Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ1ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ6ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ1ȮŏĶŊŗŀĚ 
   2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
   
   ŐĭĭȮ1.2 ģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪņĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺ 
   1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ&Department of Biology, Faculty of Science, Chiang Mai 
University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) 
ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 
   2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  

 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

/,ȮĴňěŇĨĺŇĪĵŅĻŅĽĨĶƢȮėŇħŏĮƦĬȮĪņŏĮƦĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ŏĸŊŀĔĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅœħƟ ŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴȮĴň
ėĺŅĴĶŌƟŀĵƞŅĚĸŉĔŐĸŃĪńĔļŃĶŃħńĭĽŌĚŒĬĽŅĵŏĜıŅŃĪŅĚĕŀĚ
ĻŅĽĨĶƢĪŅĚĝňĺĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıŐĸŃıńĥĬŅŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞœħƟ 

/, ĴňĔŅĶŏĶňĵĬĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇĪńŘĚŒĬĶŌĮŐĭĭĔŅĶ
ŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬĔĶŃĭĺĬĺŇĝŅŏĜıŅŃľĶŊŀŏĔňŗĵĺĕƟŀĚĔńĭĽŅĵ
ŏĜıŅŃĪŅĚĝňĺĺŇĪĵŅĪňŗŏĸŊŀĔ 
ŐĸŃěŅĔĔŅĶĻŉĔļŅŐĸŃėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮŐĸŃĶńĭėņŐĬŃĬņěŅĔ
ĪňŗĮĶŉĔļŅŐĸŃİƗĔĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠȮ 
0,ȮİƗĔŒľƟėŇħȮŀŀĔŐĭĭĚŅĬĺŇěńĵħƟĺĵĨĬŏŀĚȮĽŅĴŅĶĩŏĕňĵĬőėĶĚ
ĶƞŅĚħŋļġňĬŇıĬīƢŐĸŃĺŅĚŐįĬĚŅĬĺŇěńĵĨńŘĚŐĨƞĨƟĬěĬěĭĔĶŃĭĺĬĔŅĶ
œħƟ 

0,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňȮĶńĭįŇħĝŀĭ
ĨƞŀĪńŘĚĨĬŏŀĚȮĺŇĝŅĝňıŐĸŃĽńĚėĴȮĨĶŃľĬńĔĩŉĚĽŇŗĚŐĺħĸƟŀĴŐĸŃ
ĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

/,ȮĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮ
ŏėŅĶıŒĬĽŇĪīŇĪŅĚĮƤĠĠŅȮŐĸŃĕƟŀĴŌĸĽƞĺĬĭŋėėĸ 
0,ȮŒľƟŏĕƟŅĶńĭĔŅĶŀĭĶĴěĶĶĵŅĭĶĶĦĔŅĶĪħĸŀĚŒĬĽńĨĺƢŐĸŃ
ĴĬŋļĵƢȮŐĸŃěĶĶĵŅĭĶĶĦĔŅĶŒĝƟŐĸŃŏĶňĵĭŏĶňĵĚĽŊŗŀĽŇŗĚıŇĴıƢĨƞŅĚȮŕ 
1,ȮŒľƟŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮįƞŅĬĕƟŀŐĬŃĬņĕŀĚĪňŗĮĶŉĔļŅȮėĦŅěŅĶĵƢ
ŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĨĶŃľĬńĔŒĬŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬ 
2,ȮĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĽŅĶŏėĴň
ŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ 
3,ȮĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĬńĔĻŉĔļŅœħƟĨĶŃľĬńĔĩŉĚ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬ 

1,ȮĴňėĺŅĴĶŌƟĪńĬĽĴńĵȮŒİƙĶŌƟȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŒĬĔŅĶ
ĽŊŗŀĽŅĶȮĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟľĶŊŀĬĺńĨĔĶĶĴĭĬıŊŘĬģŅĬĪŅĚ
ĝňĺĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŒĝƟŏĪėőĬőĸĵň
œħƟħň ŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ 

1. ĴňĔŅĶĽńĴĴĬŅȮŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŐĸŃİƗĔĔŅĶĬņŏĽĬŀĚŅĬĺŇěńĵ
ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĕŀĚľĸńĔĽŌĨĶ 
0,ȮĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇȮŐĸŃĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňĽƞĺĬĶƞĺĴŒĬ
ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶŀŊŗĬȮŕ 
1,ȮŒľƟĴňĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮŕȮȮ 
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2.  ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 1ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚ
ĝňĺĺŇĪĵŅŏıŊŗŀŐĔƟĮƤĠľŅĨƞŅĚȮŕȮ
ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀ
ĬĺńĨĔĶĶĴœħƟȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅ
ĔŅĶľĶŊŀĮĶŃĵŋĔĨƢĶƞĺĴĔńĭĻŅĽĨĶƢ
ŀŊŗĬȮŕȮœħƟ 

/,ȮĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭ
ĚŅĬĺŇěńĵ 
2. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅ
ĽńĴĴĬŅ 
Ȯ1,ȮĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀĽƞĚŏĽĶŇĴ
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĺŇěńĵĪňŗ
ĬńĔĻŉĔļŅĽŅĴŅĶĩĽĶƟŅĚĬĺńĨĔĶĶĴȮ
ľĶŊŀĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬ
œħƟȮ 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇȮ&Qualifying exam) 
0,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀőėĶĚ
ĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
3. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀ
įĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŐĸŃĔŅĶĴň
ĽƞĺĬĶƞĺĴŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅ 
1,ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĺŇěńĵľĶŊŀ
ĬĺńĨĔĶĶĴĪňŗĽĶƟŅĚĕŉŘĬȮ 
4. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭħŋļġň
ĬŇıĬīƢ 
3,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĩŌĔŀƟŅĚŀŇĚľĶŊŀ
ĔŅĶĬņœĮŒĝƟĨƞŀĵŀħĚŅĬĺŇěńĵŀŊŗĬ 
4,ȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

PLO 2ȮĽŅĴŅĶĩĩƞŅĵĪŀħŏįĵŐıĶƞ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞȮĪńŘĚŒĬĶŌĮŐĭĭĔŅĶ
ĬņŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦĝĬȮ
ĔŅĶĨňıŇ Ĵ ıƢįĸĚŅĬ ŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮ
ĨĸŀħěĬĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮ
ĺŇıŅĔļƢȮŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬ
ĔńĭĬńĔĺŇĝŅĔŅĶŒĬŐĸŃĨƞŅĚĽŅĕŅœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 

1.ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅ
ĽńĴĴĬŅ őħĵŒľƟĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļ 
0,ȮěńħŒľƟĴňĔŅĶœĮĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1,ȮŒľƟĴňĔŅĶŏĨĶňĵĴȮmanuscript 
ŏĮƦĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĽƞĚĨňıŇĴıƢ
įĸĚŅĬŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭ 
 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀ
įĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŐĸŃĔŅĶĴň
ĽƞĺĬĶƞĺĴŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅ 
2. ĮĶŃŏĴŇĬěŅĔĔŅĶĩƞŅĵĪŀħőħĵ
ĔŅĶĭŀĔŏĸƞŅŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĲƤĚŏĔňŗĵĺĔńĭĚŅĬĮĶŃĝŋĴĪňŗĬńĔĻŉĔļŅ
ĴňĽƞĺĬĶƞĺĴ 
1,ȮĮĶŃŏĴŇĬěŅĔĕƟŀėŇħŏľŖĬŐĸŃįĸ
ĔŅĶıŇěŅĶĦŅěŅĔĭĶĶĦŅīŇĔŅĶ
ŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĪňŗĺŇĬŇěĜńĵ
manuscript ĕŀĚĺŅĶĽŅĶĪňŗĽƞĚœĮ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
  ŏıŊŀĕŀĨňıŇĴıƢȮĨĸŀħěĬĮĶŃŏĴŇĬ

ěŅĔĔŅĶĨŀĭĕƟŀėŇħŏľŖĬĕŀĚ
ĬńĔĻŉĔļŅĨƞŀįŌƟĪĶĚėŋĦĺŋĥŇ 

PLO 3 ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃ
ŏĪėőĬőĸĵňŒľĴƞȮŕȮŒĬĔŅĶĽŊĭėƟĬ
ĚŅĬĺŇěńĵŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵ
œħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴňėĺŅĴĩŌĔĨƟŀĚȮ
ĝńħŏěĬȮŐĸŃŐĴƞĬĵņȮőħĵŒĝƟėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏĮƦĬ
ŏėĶŊŗŀĚĴŊŀ 

1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅ
ĽńĴĴĬŅȮŐĸŃĚŅĬĺŇěńĵ 
0,ȮĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵ 
 

/,ȮĮĶŃŏĴŇĬěŅĔĬņŏĽĬŀįĸĚŅĬ
őħĵŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŀĵƞŅĚ
ŏľĴŅŃĽĴ őħĵŏĜıŅŃĔŅĶĽŊŗŀ
ĶŌĮŐĭĭŀŀĬœĸĬƢ 
0,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĴĴĬŅȮŐĸŃ
įĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĚŅĬĺŇěńĵ 
 

PLO 2ȮĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮ
ŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 

ĔŅĶŀĭĶĴŐĸŃĚŅĬĺŇěńĵ  1. ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
0,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĩŅĴ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅľĶŊŀŏıŊŗŀĬ
ĶƞĺĴĚŅĬľĶŊŀįŌƟŒĝƟĭńĦĤŇĨ 

PLO 5 ŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĽŅĴŅĶĩıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĨƞŅĚȮŕȮœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬņĴŅ
ĮĶńĭŒĝƟŒĬĔŅĶĪņĚŅĬŐĸŃĔŅĶ
ħņĶĚĝňĺŇĨ 

ĔŅĶŀĭĶĴŐĸŃĚŅĬĺŇěńĵ /,ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚ
ĬńĔĻŉĔļŅ 
0,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĩŅĴ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

 
1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping) 
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
PLO 1ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŏıŊŗŀŐĔƟĮƤĠľŅĨƞŅĚȮŕȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĬĺńĨĔĶĶĴ

œħƟȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶľĶŊŀĮĶŃĵŋĔĨƢĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟ 
PLO 2ȮĽŅĴŅĶĩĩƞŅĵĪŀħŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟŒľĴƞȮĪńŘĚŒĬĶŌĮŐĭĭĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦĝĬȮĔŅĶ

ĨňıŇĴıƢįĸĚŅĬŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮĨĸŀħěĬĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĺŇıŅĔļƢȮŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬĔńĭĬńĔĺŇĝŅĔŅĶŒĬŐĸŃĨƞŅĚĽŅĕŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 3ȮĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒľĴƞȮŕȮŒĬĔŅĶĽŊĭėƟĬĚŅĬĺŇěńĵŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮĴňėĺŅĴĩŌĔĨƟŀĚȮĝńħŏěĬȮŐĸŃŐĴƞĬĵņȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏĮƦĬŏėĶŊŗŀĚĴŊŀ 
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PLO 4 ĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
PLO 5 ŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚȮŕȮœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬņĴŅĮĶńĭŒĝƟ

ŒĬĔŅĶĪņĚŅĬŐĸŃĔŅĶħņĶĚĝňĺŇĨ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
 

ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

ħŋļġňĬŇıĬīƢ  

202897  ħŋļġňĬŇıĬīƢ (Doctoral Thesis) ǒ ǒ ǒ ǒ ǒ 

202898  ħŋļġňĬŇıĬīƢ (Doctoral Thesis) ǒ ǒ ǒ ǒ ǒ 

ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ  

202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮ 
(Ph.D. Seminar in Biology 1) ǒ ǒ ǒ ǒ ǒ 

202890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0ȮȮȮȮȮȮȮȮ 
(Ph.D. Seminar in Biology 2) ǒ ǒ ǒ ǒ ǒ 

202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1ȮȮȮȮȮȮȮ 
(Ph.D. Seminar in Biology 1) ǒ ǒ ǒ ǒ ǒ 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
ėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮȮȮȮ 

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢ
ĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

1.2ȮĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵıŇĬŇě
ŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶ
ĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

1.3ȮĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬȮŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗ
ĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.4 ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬņȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪņĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

 
ėĺŅĴĶŌƟ 

1. ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2. ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮȮĴňėĺŅĴ
ŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮ 

4. ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽņėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

 
ĪńĔļŃĪŅĚĮƤĠĠŅ 

1. ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞȮŕȮőħĵŒĝƟėĺŅĴ
ŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽņėńĠœħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬņĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶ
ŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 3. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħņŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮȮ
őħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġň
ŐĸŃĳŅėĮĢŇĭńĨŇȮȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚ
ŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽņėńĠ 



34 
 

 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1. ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 

 2. ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņ
ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 3. ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬņ
ŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
 
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1. ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬĮƤĠľŅ
ĪňŗĽņėńĠŐĸŃĞńĭĞƟŀĬȮȮ 
2. ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
3. ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬņŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞ
ŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚħŋļġňĬŇıĬīƢľĶŊŀ
őėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽņėńĠ 
 
 



35 

 

ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ      
 1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴ
ŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

   V  

 2) ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀ
ĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮ
ŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚ
įŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

V   V  

 3) ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬȮŏıŊŗŀ
ĪĭĪĺĬŐĸŃŐĔƟœĕȮĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ
ŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

 V  V V 

4) ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬņȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴ
ľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪņĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

 V    

2. ħƟŅĬėĺŅĴĶŌƟ      
 1) ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶ
ľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

V     

 2) ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗ
ĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 

V  V   

 3) ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚ
ĝŅĠĜĸŅħȮȮĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬ
ĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮ 
 

V  V  V 

 
3
5 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
4) ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚ

ŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽņėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı 

V    V 

1. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ      
 1) ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚ
ŒľĴƞŕőħĵŒĝƟėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽņėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

V V    

 2) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬņĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕ
ĮƤĠľŅħƟĺĵĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

V  V   

 3) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħņŏĬŇĬ
őėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ
ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮȮĨĸŀħĩŉĚĔŅĶŒĝƟ
ŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚ
ĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽņėńĠ 

V     

2. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ      
 1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇ
ŐĸŃĺńĥĬīĶĶĴ 

 V  V  

 2) ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮȮŒĝƟ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚ
ĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

V    V 

 3) ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħ
ŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬņŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
 

V    V 

36 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
3. ħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ      
 1) ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅ
ėƟĬėĺƟŅŒĬĮĶŃŏħŖĬĮƤĠľŅĪňŗĽņėńĠŐĸŃĞńĭĞƟŀĬȮȮ 

  V   

 2) ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮȮőħĵŏěŅŃĸŉĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

  V   

 3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸ
ĨƞŅĚŕȮŒĬĺĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬņŏĽĬŀĶŅĵĚŅĬ
ĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚħŋļġňĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽņėńĠ 

 V   
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ3ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1.1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸņħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent)      4.00 
    B+ ħňĴŅĔ  &very good)      3.50 
    B ħň  &good)       3.00 
    C+ ħňıŀŒĝƟ  &fairly good)      2.50 
    C ıŀŒĝƟ  &fair)       2.00 
    D+ ŀƞŀĬ  &poor)       1.50 
    D ŀƞŀĬĴŅĔ &very poor)      1.00 
    F ĨĔ  &failed)       0.00 
 
 1.2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě &satisfactory) 
   U œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory) 
 
 1.3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔņľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete) 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress) 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting) 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn) 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress) 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ Ȯ   
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 ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅ 202891
ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1, 202892ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2, 202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ
ĪŅĚĝňĺĺŇĪĵŅȮ3, 202897 ħŋļġňĬŇıĬīƢȮŐĸŃȮ202898ȮħŋļġňĬŇıĬīƢ  
  
2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 

 0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮ 

ĪĺĬĽŀĭĺńħėŋĦĽĴĭńĨŇȮŐĸŃĽŀĭħŋļġňĬŇıĬīƢ 
 ȮȮȮȮȮ0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 

1. ĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨȮĪņĚŅĬĨĶĚĽŅĕŅ 
2. ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ 
3. ĔŅĶĪĺĬĽŀĭěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ 

0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
Á ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
Á ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶ
ĬņŏĽĬŀįĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

5. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
ľĸńĔĽŌĨĶŐĭĭȮ/,/ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬ
įĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 
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- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ľĸńĔĽŌĨĶŐĭĭȮ/,0 
-ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ

œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ1ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ6ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ1ȮŏĶŊŗŀĚ 

-ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅ
ŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶ
ĭńĦĤŇĨȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 
0,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 
 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň

ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ

ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
 
  

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
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¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ  
 
ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 

- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 
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¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 

¶ ĴňĔŅĶĽņĶĺěŐĸŃěńħĪņĕƟŀĴŌĸŀŅěŅĶĵƢŏĬƟĬħƟŅĬĔŅĶĺŇěńĵŏıŊŗŀŒľƟŏĔŇħĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĚŅĬĶƞĺĴĔńĬȮ
ĨĸŀħěĬĮĶŃĝŅĽńĴıńĬīƢŒľƟľĸńĔĽŌĨĶĴňėĺŅĴőħħŏħƞĬĴŅĔĵŇŗĚĕŉŘĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĕƟŅĴŅĽĴńėĶŏĶňĵĬĴŅĔ
ĕŉŘĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 

¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'  
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6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
 ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮŀŋĮĔĶĦƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮőħĵĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒě
ŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅ
ĮĶńĭĮĶŋĚ 
 

6.1 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅĴňėĺŅĴıĶƟŀĴŒĬħƟŅĬėĶŋĳńĦĤƢıŊŘĬģŅĬȮŀŋĮĔĶĦƢĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵĽņľĶńĭĚŅĬħƟŅĬ

ĝňĺĺŇĪĵŅȮĶĺĴĩŉĚĶŃĭĭĽŅĶĽĬŏĪĻȮľƟŀĚĽĴŋħĪňŗĴňľĬńĚĽŊŀŐĸŃĺŅĶĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺĺŇĪĵŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴň
ĔŅĶĻŉĔļŅŏıŇŗĴŏĨŇĴħƟĺĵĨĬŏŀĚŐĸŃŏĕƟŅĩŉĚĕƟŀĴŌĸĪňŗěŃĬņĴŅŒĝƟŏıŊŗŀĔŅĶıńĥĬŅ  

6.1.1 ĽĩŅĬĪňŗ 
 1, ŀŅėŅĶĝňĺĺŇĪĵŅȮ/  ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 1*... ĨŅĶŅĚŏĴĨĶ 
 0, ŀŅėŅĶĝňĺĺŇĪĵŅȮ2  ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶȮ 0*2.. ĨŅĶŅĚŏĴĨĶ 
 1, ŀŅėŅĶĝňĺĺŇĪĵŅȮ3 ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 03. ĨŅĶŅĚŏĴĨĶ 
 2, ŀŅėŅĶĝňĺĺŇĪĵŅȮ4 ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 1.. ĨŅĶŅĚŏĴĨĶ 
 5, ŀŅėŅĶěňőĬĴ ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ /*3.. ĨŅĶŅĚŏĴĨĶ 
 6, ŀŅėŅĶĽńĨĺƢĪħĸŀĚ ěņĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 6.. ĨŅĶŅĚŏĴĨĶ 
 4, őĶĚŏĶŊŀĬĔĶŃěĔ ěņĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ 0.. ĨŅĶŅĚŏĴĨĶ 
 7, ŀŅėŅĶ 30 ĮƖȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ěņĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ 1*4..ȮĨŅĶŅĚŏĴĨĶ 
 8, ŀŅėŅĶ2.ȮĮƖȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ěņĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ /*...ȮĨŅĶŅĚŏĴĨĶ 
   ěņĬĺĬıŊŘĬĪňŗĶĺĴ /1*.3.ȮĨŅĶŅĚŏĴĨĶ 

 
4,/,0ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵȮ 

/, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĔŅĶĲƘƨĬĲŌĮƙŅȮ&Forest Restoration)  
0, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ&Plant Tissue Culture)  
1, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵėĺŅĴľĸŅĔľĸŅĵĕŀĚěŋĸŇĬĪĶňĵƢȮ&Microbial Diversity)  
2, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴȮ&Environmental Microbiology)  
3, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĨƞŀĴœĶƟĪƞŀĺŇĪĵŅȮ&Endocrinology)  
4, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĽĶňĶŃĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&Physiology and 

Postharvest Technology)  
5, ľƟŀĚĮĢŇĭńĨŇĔŅĶĔŅĶĨĶĺěĽŀĭĪŅĚĝňĺĳŅıȮ&Biomonitoring)  
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6, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĬŘņħƟŅĬĝňĺĳŅıȮ&Aquatic Biology)  
7, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĮĶĽŇĨĺŇĪĵŅĮĶŃĵŋĔĨƢȮ&Applied Parasitology)  
/., ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬŐĸŃıĶĶĦıķĔļĝŅĨŇŒĬĳŅėŏľĬŊŀȮ
&Ethnobotany and Northern Thai Flora)  

//, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶŃħńĭŏĞĸĸƢȮ&Genetics and Cell 
Technology)  

/0, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĽŅľĶƞŅĵĮĶŃĵŋĔĨƢȮ&Applied Algae)  
/1, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵľŀıĶĶĦœĴƟŐĸŃģŅĬĕƟŀĴŌĸĕŀĚıŊĝıĶĶĦȮ&Herbarium and Flora 

Database)  
/2, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵŀĦŌĝňĺĺŇĪĵŅȮ&Molecular Biology) 
/3, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıķĨŇĔĶĶĴĺŇĪĵŅŐĸŃĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮ&Behavior 

and Ecology of Vertebrates) 
 

 6.1.3 ĻŌĬĵƢĨƞŅĚŕȮ 
 1. ĻŌĬĵƢĺŇěńĵĪŅĚĪĶńıĵŅĔĶĝňĺĳŅıŏıŊŗŀĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶŐıĪĵƢ

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (Center of Excellence in Bioresources for Agriculture, 
Industry and Medicine, Chiang Mai University) 

 2. ĻŌĬĵƢīĶĶĴĝŅĨŇĺŇĪĵŅħŀĵĽŋŏĪıŏĜĸŇĴıĶŃŏĔňĵĶĨŇłȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
  3. ĻŌĬĵƢĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
  4. ĻŌĬĵƢĭĶŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&ĻĺĪ-

Ĵĝ,' 
  5. ĻŌĬĵƢĺŇěńĵĕƟŅĺĸƟŅĬĬŅȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ  
 
 
  6.1.4 ŀŋĮĔĶĦƢĽņľĶńĭĔŅĶĪņĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĺŇěńĵĪňŗĴňŀĵŌƞŐĸƟĺ   

1.ȮŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪņĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
 ĳŅėĺŇĝŅĝňĺĺŇĪĵŅĴňőĽĨĪńĻĬŌĮĔĶĦƢĪňŗŏıňĵĚıŀĨƞŀĔŅĶĪņĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮœħƟŐĔƞȮŏėĶŊŗŀĚĜŅĵ
ĺňħňĪńĻĬƢȮŏėĶŊŗŀĚŐĽħĚĳŅıŐĭĭȮ 1ȮĨŇĴŇȮLCD projectorȮėŀĴıŇĺŏĨŀĶƢŐĸŃŏėĶŊŀĕƞŅĵ
ŀŇĬŏĨŀĶƢŏĬŖĨŏĮƦĬĨƟĬȮ 

2.ȮŀŋĮĔĶĦƢĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĺŇěńĵ 
ĴňĪńŘĚľĴħœĴƞĨŗņĔĺƞŅȮ150 ĶŅĵĔŅĶȮőħĵĴňĪńŘĚŀŋĮĔĶĦƢıŊŘĬģŅĬȮŏĝƞĬȮĔĸƟŀĚěŋĸĪĶĶĻĬƢȮŏėĶŊŗŀĚĝńŗĚ
ŀĵƞŅĚĸŃŏŀňĵħȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇĽŌĚȮĨŌƟĩƞŅĵŏĝŊŘŀĔĶŀĚŀŅĔŅĻȮŏėĶŊŗŀĚĺńħĮĶŇĴŅĦĽŅĶħƟĺĵĽň ŐĸŃ
ĴňĪńŘĚŀŋĮĔĶĦƢŏĜıŅŃĪŅĚȮŏĝƞĬ HPLC, MPLC, GCȮŏėĶŊŗŀĚĺŇŏėĶŅŃľƢȮDNA ŏėĶŊŗŀĚĭƞĴŏıŊŗŀėƟĬľŅȮ
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DNA (Hybridizing Incubation) ŏėĶŊŗŀĚĭńĬĪŉĔĽńĠĠŅĦĪŅĚĽĶňĶĺŇĪĵŅħƟĺĵ
œĴőėĶėŀĴıŇĺŏĨŀĶƢ ŏĮƦĬĨƟĬ 

ĬŀĔěŅĔĬňŘȮĵńĚĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬľĬńĚĽŊŀȮĨņĶŅŏĶňĵĬŐĸŃĺŅĶĽŅĶȮěŅĔĽņĬńĔľŀĽĴŋħĔĸŅĚȮľƟŀĚĽĴŋħ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŐıĪĵĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŏĔļĨĶĻŅĽĨĶƢȮŐĸŃŀŊŗĬȮŕȮŒĬĽńĚĔńħ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅįƞŅĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮȮŏĝƞĬȮLibrary Catalog ŐĸŃĺŅĶĽŅĶ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĕŀĚľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢ ŐĸŃľƟŀĚĽĴŋħĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

 
6.2 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
ĪĶńıĵŅĔĶĪňŗěńħľŅŏıŇŗĴŏĨŇĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮŏĝƞĬȮŏėĶŊŗŀĚĽĔńħŐĸŃĺŇŏėĶŅŃľƢĽŅĶ

ěŅĔīĶĶĴĝŅĨŇĪňŗŒĝƟŏĪėőĬőĸĵňĝńŘĬĽŌĚŐĸŃĽŅĴŅĶĩŒĝƟĔńĭĬŅőĬŏĪėőĬőĸĵňȮŀŅėŅĶĽĩŅĬĪňŗȮĶĺĴĪńŘĚĭŋėėĸŅĔĶŒĬ
ĨņŐľĬƞĚŀŅěŅĶĵƢȮŐĸŃŏěƟŅľĬƟŅĪňŗĮĢŇĭńĨŇĔŅĶ 

ŐľĸƞĚĽŊĭėƟĬĕƟŀĴŌĸ 
 ľĬńĚĽŊŀȮĨņĶŅŏĶňĵĬȮĺŅĶĽŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢŒĝƟěŅĔĽņĬńĔľŀĽĴŋħĔĸŅĚȮľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ľƟŀĚĽĴŋħėĦŃŐıĪĵĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŏĪėĬŇėĔŅĶŐıĪĵƢȮľƟŀĚĽĴŋħėĦŃŏĔļĨĶĻŅĽĨĶƢȮ ľƟŀĚĽĴŋħėĦŃĽńĨĺ
ŐıĪĵĻŅĽĨĶƢȮŒĬĽńĚĔńħĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŐĸŃėƟĬėĺƟŅįƞŅĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨĪŅĚģŅĬĕƟŀĴŌĸȮScience 
direct ŐĸŃȮPubMed 

 
6.3 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
ĴňėĦŃĪņĚŅĬěŅĔėĦŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗȮėŀĵĨŇħĨŅĴľĬńĚĽŊŀȮĨņĶŅȮĺŅĶĽŅĶȮŐĸŃŀŋĮĔĶĦƢĔŅĶŏĶňĵĬ

ĔŅĶĽŀĬĨĸŀħěĬŏėĶŊŗŀĚĴŊŀŏėĶŊŗŀĚŒĝƟĨƞŅĚȮŕȮĺƞŅœħƟĶńĭĔŅĶěńħĽĶĶŐĸƟĺľĶŊŀĴňŀŋĮĽĶĶėŒĬĔŅĶěńħľŅŀĵƞŅĚœĶ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĮĶŃĝŋĴĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴ
ıŀŏıňĵĚĕŀĚľĬńĚĽŊŀȮĨņĶŅľĶŊŀŏėĶŊŗŀĚĴŊŀŀŊŗĬȮŕȮĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ
ŏıŊŗŀĪňŗěŃœħƟĨńŘĚĚĭĮĶŃĴŅĦŒĬĔŅĶěńħĞŊŘŀěńħľŅĨƞŀœĮ 
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5,Ȯ ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ(Key Performance Indicators)Ȯ 
 ȮȮȮȮ ŐĭĭȮ/,/Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ  
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔņľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 7 /. // /0 /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) /-3 /-3 /-3 /-3 /-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ)Ȯ&œĴƞĬƟŀĵĔĺƞŅȮ6.% ĕŀĚĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ' 6 6 7 /. /. 
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ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ
ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
ȮȮȮ 
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 ŐĭĭȮ/,0 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ  
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔņľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 
&ĕƟŀĬňŘľŅĔœĴƞĴňȮœĴƞĨƟŀĚĶŃĭŋȮőħĵœĴƞĨƟŀĚĨńħĨńĺĭƞĚĝňŘŀŀĔ' 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

    x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 7 /. /. // /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) /-3 /-3 /-3 /-3 /-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ)Ȯ&œĴƞĬƟŀĵĔĺƞŅȮ6.% ĕŀĚĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ' 6 6 6 7 /. 
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ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ

ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 XȮ ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

ŒľƟŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 X   ŀŊŗĬȮŕȮĴňĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅőħĵĬńĔĻŉĔļŅȮȮ 

 /,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ

 ŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 
X ŀŊŗĬŕȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶŒĝƟĽŊŗŀĔŅĶȮȮ 
ȮȮȮĽŀĬŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮőħĵĬńĔĻŉĔļŅ 

0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
X ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
X ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
X ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 

őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭ 
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 

ĺ,ĝĺ,Ȯ891 (202891) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1    1(1-0-2) 
Ph.D. Seminar in biology 1 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœĴƞĴň 
ĔŅĶĬņŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļȮĔŅĶ

ĬņŏĽĬŀĪňŗĴŅĕŀĚĮƤĠľŅľĶŊŀľńĺĕƟŀĔŅĶėƟĬėĺƟŅĺŇěńĵȮĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵŒĬĺŇĝŅħŋļġň
ĬŇıĬīƢȮŀĳŇĮĶŅĵŐĸŃĽĶŋĮĽŅĶŃĽņėńĠěŅĔĔŅĶĪĭĪĺĬŏŀĔĽŅĶĚŅĬĺŇěńĵĪňŗĴňĴŅĔƞŀĬȮĺńĨĩŋĮĶŃĽĚėƢȮŐįĬĔŅĶĺŇěńĵ
ŐĸŃĺŇīňĺŇěńĵȮĶĺĴĪńŘĚĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭěŅĔĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮ 

Seminar presentation by Ph.D. students on biological research topic in English. The 
presentation of research problems or the research topic, which are related to the topic and 
proposal in the dissertation courses, discussion and conclusion of the previous literature 
reviews, objectives, research plan and methodology together with the expectation 
usefulness of student research.  

 
ĺ,ĝĺ,892 (202892) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2     1(1-0-2) 

 Ph.D. Seminar in biology 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯ202891ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĬņŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļȮőħĵ

ŏĬƟĬĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗŐĽħĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵ
ŒĬĺŇĝŅħŋļġňĬŇıĬīƢ ĔŅĶĬņŏĽĬŀĬňŘĨƟŀĚŐĽħĚŒľƟŏľŖĬĩŉĚŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ50ȮĕŀĚįĸĚŅĬĺŇěńĵ 

Seminar presentation by Ph.D. students on biological research topic in English by 
emphasizing on the research results, in which they demonstrate the research progression 
related to the topic and proposal in the dissertation courses. This presentation must reveal 
at least 50% of the research results. 
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ĺ,ĝĺ,893 (202893) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3     1(1-0-2) 
 Ph.D. Seminar in biology 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯ202892ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĬņŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļȮőħĵ

ŏĬƟĬĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗŐĽħĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵ
ŒĬĺŇĝŅħŋļġňĬŇıĬīƢ ĔŅĶĬņŏĽĬŀĬňŘĨƟŀĚŐĽħĚŒľƟŏľŖĬĩŉĚŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80ȮĕŀĚįĸĚŅĬĺŇěńĵȮĶĺĴĪńŘĚŀĳŇĮĶŅĵȮ
ĽĶŋĮįĸĔŅĶĺŇěńĵȮŐĸŃĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢĕŀĚĚŅĬĺŇěńĵȮ 

Seminar presentation by Ph.D. students on biological research topic in English by 
emphasizing on the research results in which they demonstrate the research progression 
related to the topic and proposal in the dissertation courses. This presentation must reveal 
at least 80% of the research results including discussion, conclusion and implication of the 
research. 

 
ĺ,ĝĺ,897 (202897) ħŋļġňĬŇıĬīƢ      72ȮľĬƞĺĵĔŇĨȮ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇ

ľńĺĕƟŀőėĶĚĶƞŅĚȮ 
     Approved thesis proposal or concurrent to thesis proposal 
   
ĺ,ĝĺ,898 (202898) ħŋļġňĬŇıĬīƢ      48ȮľĬƞĺĵĔŇĨ 
 Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇ

ľńĺĕƟŀőėĶĚĶƞŅĚȮ 
     Approved thesis proposal or concurrent to thesis proposal 
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2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢȮȮ 
3.1 įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
 
1) ĶĻ,ȮħĶ,ŀĶŋőĦĪńĵȮěņĮƖĪŀĚȮ(H-Index = 13) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ  

1. Pongkawong,U., Kampuansai, J., Pollawatn, R., Jampeetong, A. A. 
Morphometry and phylogeny of the different populations of Selaginella 
tamariscina (P. Beauv.) Spring and S. pulvinata (Hook. & Grev.) Maxim. in 
Northern Thailand. Chiang Mai University Journal of Natural Sciences, 20(4), 
2021, e2021077. 

2. Manokieng, M., Jampeetong, A. Effects of supplemental cations on growth 
and nitrogen accumulation in Canna indica L. Chiang Mai University Journal 
of Natural Sciences, 20(4), 2021, e2021075. 

3. Suriyakaew, T., Jampeetong, A. Effects of dissolved O2 and Fe availability on 
growth, morphology, aerenchyma formation and radial oxygen loss of Canna 
indica L. and Heliconia psittacorum L.f. Chiang Mai University Journal of 
Natural Sciences, 20(4), 2021, e2021086. 

4. Printarakul N., Jampeetong A., Pongkawong U., Sukkharak P., Kraichak E., 
Adulkittichai K., Chantanaorrapint S. Koponobryum papillosum Printarakul & 
Chantanaorr., sp. nov. (Pottiaceae, Bryophyta), a new moss species from 
northern Thailand. Cryptogamie, Bryologie, 2021, 42 (9), 143-148. 

5. Rungrojtrakool P., Tiansawat, P.,Shannon, D., Jampeetong, A., Chairuangsri, S. 
,Soil seed banks of tree species from natural forests, restoration sites, and 
abandoned areas in Chiang Mai, Thailand. Forest and Society, 2021, 5, 167-
180. 

6. Sangsuk, R., Baslev, H., Jampeetong, A. Pollen Morphology in Various Life-
form of Aquatic Macrophytes, Chiang Mai University Journal of Natural 
Sciences.,2021, 20(3), e2021050.  

7. Pincam, T., Jampeetong, A. Treatment of anaerobic digester effluent using 
Typha angustifolia L.: Growth responses and treatment efficiency, Journal of 
Water and Environment Technology, 2020, 18, 105-116. 
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8. Pincam, T., Brix, H., Jampeetong, A. Growth performances of tropical wetland 
species (Cyperus involucratus Rottb. and Thalia geniculata L.) in pre-treated 
swine wastewater and their water treatment efficiency. Ecological Engineering, 
2020, 143, 1-10. 

9. Jampeetong A., Guo, W.-Y., Brix, H. Growth and photosynthetic acclimation to 
temperature in hybrid Napier grass (Pennisetum purpureum × P. americanum 
cv. Pakchong 1) and giant reed (Arundo donax). Aquatic Botany, 2020, 164, 1-
7. 

10. Pakwan, C., Jampeetong, A., Brix, H. Interactive effects of N Form and P 
concentration on growth and tissue composition of hybrid Napier grass 
(Pennisetum purpureum × P. americanum). Plants, 2020, 9, 1-13. 

11. Printarakul, N., Jampeetong, A.A Preliminary Study on Morphological 
Variations from Wet and Dry Microhabitats of Hyophila involuta (Pottiaceae, 
Bryophyta): A Case Study from Chiang Mai Province, Northern Thailand. Chiang 
Mai University Journal of Natural Sciences,2020,20,1-15. 

12. Janhom, N., Jampeetong, A. Applications of Sesbania sesban (L.) Merr. 
combined with aeration for treating anaerobic digester effluent of swine farm. 
KKU Science Journal., 2020, 48, 265-275. 

13. Janyasupab, P., Jampeetong, A. Interactive effects of nitrate and phosphorus 
concentrations on growth, NO3- uptake and mineral accumulation of Salvinia 
cucullata Roxb. ex Bory and Azolla oinnata R.Br. Thai Journal of Botany, 
2019, 11, 51-66. 

2) įĻ,ȮħĶ,ŀŇĽĽĶŃȮĮŃĪŃĺńĚȮ(H-Index = 5) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Patawang, I., Kaewsri, S., Jantarat, S., Supanuam, P., Jumrusthanasan, S., 
Tanomtong, A. 2021. Some molecular cytogenetic markers and classical 
chromosomal features of Spilopelia chinensis (Scopoli, 1786) and Tachybaptus 
ruficollis (Pallas, 1764) in Thailand. Caryologia, 2022, 74(4), 101-109. 

2. Soulivongsa, L., Tengjaroenkul, B., Patawang, I., Neeratanaphan, L. Cytogenetic, 
serum liver enzymes and liver cell pathology of the hampala barb fish 
(Hampala macrolepidota) affected by toxic elements in the contaminated 
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nam kok river near the sepon goldůcopper mine, lao pdr. International 
Journal of Environmental Research and Public Health, 2021, 18(11), 5854. 

3. Patawang I., Pinthong, K., Maneechot, N., Prasopsin, S., Tanomtong, A., 
Thongnetr, W.,Cytogenetic study of the bent-toed gecko (Reptilia, Gekkonidae) 
in Thailand; I Chromosomal classical features and NORs characterization of 
Cyrtodactylus kunyai and C. interdigitalis. Caryologia, 2019, 72, 23-28. 

3) ŀ,ħĶ,ȮľĪńĵĝĬĔȮĮƤĬħŇļģƢ (H-Index = 4) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Yongsawas R, Inta A, Kampuansai J, Pandith H, Suwannarach N, Lamyong S, 
Chantawannakul P, Chitov T, Disayathanoowat T. Bacterial Communities in 
Lanna Phak-Gard-Dong (Pickled Mustard Green) from Three Different 
Ethnolinguistic Groups in Northern Thailand. Biology. 2022; 11(1):150. 

2. Panya, A., Jantakee, K., Punwong, S., Thongyim, S., Kaewkod, T., 
Yenchitsomanus, P.-t., Tragoolpua, Y., Pandith, H. Triphala in Traditional 
Ayurvedic Medicine Inhibits Dengue Virus Infection in Huh5 Hepatoma Cells. 
Pharmaceuticals 0.0/, /2, /014,Ȯ 

3. Jiaranaikulwanitch, J., Pandith, H., Tadtong, S., Thammarat, P., Jiranusornkul, S., 
Chauthong, N., Nilkosol, S., Vajragupta, O. Novel Multifunctional Ascorbic 
Triazole Derivatives for Amyloidogenic Pathway Inhibition, Anti-Inflammation, 
and Neuroprotection". Molecules 0.0/, 04, /340, 

4. Thammarat, P., Pandith, H., Jiaranaikulwanitch, J., Sirilun, S., Phongpradist, R., 
Raiwa, A., Jiaranaikulwanitch, J. Validated HPTLC and antioxidant activities for 
quality control of catechin in a fermented tea (Camellia sinensis var. 
assamica)". Food Science and Nutrition, 0.0/, 7, 006ů1017,Ȯ 

5. Buddhachat, K., Butchanok, K., Pandith, H. Differentiation of Siam weed 
Chromolaena odorata (L.) RM King & H. Rob.) and morphologically related 
species in Asteraceae by ITS barcode coupled with high resolution melting 
analysis (HRM). Plant Gene 02Ȯ&0.0.'8Ȯ/..024, 

6. Panya, A., Pandith, H., Thongyim, S., Kaewkod, T., Chitov, T., Bovonsombut, S., 
Tragoolpua, Y. Antibiotic-antiapoptotic dual function of Clinacanthus nutans 
(burm. f.) lindau leaf extracts against bovine mastitis. Antibiotics, 0.0., 7, 207, 
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7. Kantasrila, P., Pandith, H., Balslev, H., Wangpakapattanawong, P., Panyadee, P., 
Inta, A. Medicinal plants for treating musculoskeletal disorders among Karen in 
Thailand. Plants, 2020, 7&5', 6//, 

8. Tayana, N., Inthakusol, W., Duangdee, N., Chewchinda, S., Pandith, H., 
Kongkiatpaiboon, S. Mangiferin content in different parts of mango tree 
(Mangifera indica L.) in Thailand. Songklanakarin Journal of Science and 
Technology, 2019, 2/&1', 300-306. 

 
3.2 įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ 
1) įĻ,ȮħĶ,ĔĬĔıĶȮŐĽĬŏıĝĶ (H-Index = 11) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Saenphet K., Laoung-On, J., Jaikang, C., Sudwan, P. Phytochemical screening, 
antioxidant and sperm viability of Nelumbo nucifera petal extracts. Plants, 
2021, 10, 1-20. 

2. Saenphet K., Saenphet, S., Panase, P., Phrompanya, P. Histopathology and 
oxidative stress responses of Nile tilapia Oreochromis niloticus exposed to 
temperature shocks. Fisheries Science, 2021, 87, 491-502. 

3. Saenphet K., Laoung-On, J., Jaikang, C., Sudwan, P. Effect of Moringa oleifera 
Lam. Leaf tea on sexual behavior and reproductive function in male rats. 
Plants, 2021, 10, 1-17. 

4. Saenphet K., Nantarat, N., Wiya, C. Antiinflammatory activity of slime extract 
from giant african snail (Lissachatina fulica). Indian Journal of Pharmaceutical 
Science, 2020, 82, 499-505. 

5. Saenphet K., Chaiyapo, M., Trachantong, W. Multiple tail-like structure 
induced by nitrogen fertilisers in Hoplobatrachus rugulosus embryos. Tropical 
Natural History, 2020, 20, 28-42. 

6. Phrompanya P., Saenphet, K., Saenphet, S. Comparative histochemical study 
of the gastrointestinal tracts of the Nile tilapia (Oreochromis niloticus) and the 
hybrid catfish (Clarias batrachus x Clarias gariepinus). Acta histochemica, 
2019, 121, 261-267. 
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7. Pradit W., Saenphet, K., Saenphet, S., Khumpook, T., Chomdej, S. Evaluation 
the effects of Cissus modeccoides hot aqueous extract on alloxan-induced 
diabetic rats. Journal of Reports in Pharmaceutical Sciences, 2019, 8, 85-90. 

8. Buncharoen W., Saenphet, S., Saenphet, K. Relaxant activities of extracts from 
Uvaria rufa Blume and Caesalpinia sappan L. on excised r_rŲqȮprostate strips. 
Journal of Pharmaceutical Research International, 2019, 29, 1-12. 

9. Panase P., Saenphet, K., Saenphet, S., Pathike, P., Thainum, R. Biochemical 
and physiological responses of Nile tilapia (Oreochromis niloticus Linn.) 
subjected to rapid increases of water temperature. Comparative Clinical 
Pathology, 2019, 48, 493-499. 

10. Khumpook T., Tragoolpua, Y., Saenphet, S., Saenphet, K., Anti-inflammatory 
and antioxidant activity of Thai mango (Mangifera indica Linn.) leaf extracts. 
Comparative Clinical Pathology, 2019, 28, 157-164. 

2) ĶĻ,ȮħĶ,ĔŅĬħŅȮľĺńĚĝńĵȮ(H-Index = 12) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Tongmee, B., Tongsiri, S., Unpaprom, Y., Ramaraj R, Whangchai K . 
Pugazhendhi, A., Whangchai, N. Sustainable development of feed formulation 
for farmed tilapia enriched with fermented pig manure to reduce production 
costs. Science of the Total Environment, 2021, 801, 149614. 

2. Whangchai, K., Souvannasouk, V., Bhuyar, P., Unpaprom, Y. Biomass 
generation and biodiesel production from macroalgae grown in the irrigation 
canal wastewater. Water Science and Technology, 2021, 84(10-11), 2695ů2702. 

3. Bhuyar, P., Trejo, M., Dussadee, N., Unpaprom, Y., Ramaraj, R., Whangchai, K. 
Microalgae cultivation in wastewater effluent from tilapia culture pond for 
enhanced bioethanol production. Water Science and Technology, 2021, 
84(10-11), 2686ů2694. 

4. Whangchai, K., Mathimani, T., Sekar, M., Shanmugam, S., Brindhadevi, K. Hung, 
T.V., Chinnathambi, A., Alharbi, S.A., Pugazhendhi, A. Synergistic 
supplementation of organic carbon substrates for upgrading neutral lipids and 
fatty acids contents in microalga. Journal of Environmental Chemical 
Engineering, 2021, 9(4), 105482. 
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5. Shanmugam, S., Karthik, K., Veerabagu, U., Hari, A., Al-Kheraif, A.A., Whangchai, 
K. Bi-model cationic dye adsorption by native and surface-modified 
Trichoderma asperellum BPL MBT1 biomass: From fermentation waste to 
value-added biosorbent. Chemosphere, 2021, 277, 130311. 

6. Whangchai, K., Van Hung, T., Al-Rashed, S., Narayanan, M., Kandasamy, S., 
Pugazhendhi, A. Biodegradation competence of Streptomyces toxytricini D2 

isolated from leaves surface of the hybrid cotton crop against  ̡cypermethrin. 
Chemosphere, 2021, 276, 130152. 

7. Whangchai, K., Inta, W., Unpaprom, Y., Bhuyar, P., Adoonsook, D., Ramaraj, R. 
Comparative analysis of fresh and dry free-floating aquatic plant Pistia 
stratiotes via chemical pretreatment for second-generation (2G) bioethanol 
production. Bioresource Technology Reports, 2021, 14, 100651 

8. Whangchai K., Kuljaroensub, V., Chanasut, U., Effects of acidic electrolyzed 
water with different temperatures on microbial control and quality of fresh-
cut banana leaves during storage, International Journal of 
GEOMATE,2019,16,147-152. 

9. Whangchai K., Singtoraj, W., Uthaibutra, J.,2019. Effect of Ozone Microbubbles 
with Various Temperatures on the Chlorpyrifos Insecticide Removal in 
Tangerine cv. Sai Nam Phueng. International Journal of GEOMATE,2019,17,47-
52. 

3) ĶĻ,ȮħĶ,ěĨŋıĸȮėņĮĺĬĽŅĵȮ(H-Index = 11) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Poommouang, A., Kriangwanich, W., Buddhachat, K., Brown, J.L., Piboon, P., 
Chomdej, S., Kampuansai, J., Mekchay, S., Kaewmong, P., Kittiwattanawong, K., 
Nganvongpanit, K. Genetic diversity in a unique population of dugong (Dugong 
dugon) along the sea coasts of Thailand. Scientific Reports, 2021, 11(1), 11624. 

2. Sathupak, S., Leecharoenkiat, K., Kampuansai, J. Prevalence and molecular 
characterization of glucose-6-phosphate dehydrogenase deficiency in the Lue 
ethnic group of northern Thailand. Scientific Reports, 2021, 11(1), 2956. 

3. Pongkawong, U., Kampuansai, J., Pollawatn, R., Jampeetong, A. Morphometry 
and Phylogeny of the Different Populations of Selaginella tamariscina (P. 
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Beauv.) Spring and S. pulvinata (Hook. & Grev.) Maxim. in Northern Thailand. 
Chiang Mai University Journal of Natural Sciences, 2021, 20(4), 1ů17. 

4. Kutanan, W., Liu, D., Kampuansai, J., Srikummool, M., Srithawong, S., 
Shoocongdej, R., Sangkhano, S., Ruangchai, S., Pittayaporn, P., Arias, L., 
Stoneking, M. Reconstructing the Human Genetic History of Mainland 
Southeast Asia: Insights from Genome-Wide Data from Thailand and Laos. 
Molecular Biology and Evolution, 2021, 38(8), 3459ů3477. 

5. Mawan, A., Prakhun, N., Muisuk, K., Srithawong, S., Srikummool, M., 
Kampuansai, J., Shoocongdej, R., Inta, A., Ruangchai, S., Kutanan, W. 
Autosomal microsatellite investigation reveals multiple genetic components of 
the highlanders from Thailand. Genes, 2021, 12(3), 1ů18, 383. 

6. Srithawong, S., Muisuk, K., Srikummool, M., Kampuansai, J., Pittayaporn, P., 
Liu, D., Kutanan, W. Close genetic relationship between central Thai and Mon 
people in Thailand revealed by autosomal microsatellites. International 
Journal of Legal Medicine, 2021, 135(2), 445ů448. 

7. Tananuvat, N., Tananuvat, R., Chartapisak, W., Mahanupab, P., Hokierti, C., 
Srikummool, M., Kampuansai, J., Intachai, W., Olsen, B., Ketudat Cairns, J.R., 
Kantaputra, P. Harboyan syndrome: novel SLC4A11 mutation, clinical 
manifestations, and outcome of corneal transplantation. Journal of Human 
Genetics, 2021, 66(2), 193ů203. 

8. Kampuansai J., Dudás, E., Galambos, A., Kutanan, W., Pamjav, H., Vágó-Zalán, 
A. Paternal genetic history of the Yong population in northern Thailand 
revealed by Y-chromosomal haplotypes and haplogroups, Molecular Genetics 
and Genomics,2020, 295(3), 579-589. 

9. Kampuansai J., Carlson, B.M., Dejkhamron, P., Intachai, W., Kantaputra, P.N., 
Petcharunpaisan, S., Sirirungruangsarn, Y., Sudasna, J, Visrutaratna, P. WNT1-
associated osteogenesis imperfecta with atrophic frontal lobes and arachnoid 
cysts. Journal of Human Genetics, 2019, 64, 291-296. 

10. Thongkumkoon P., Chomdej, S., Kampuansai, J., Elliot, S., Chairuangsri, S., 
Shannon, D., Aizhong, L., Pradit, W., Whaikham, P., Wangpakapattanawong, P. 
Genetic assessment of three Fagaceae species in forest restoration trials, 
PeerJ, 2019, 7, 1-17. 
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4) įĻ,ȮħĶ,ěŀĴĕĺńĠȮĴňĶńĔļƢȮ(H-Index = 6) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Sriyai, M., Tasati, J., Molloy, R., Meerak, J., Punyodom, W. Development of an 
antimicrobial-coated absorbable monofilament suture from a medical-grade 

poly (l -lactide- co- -caprolactone) copolymer. ACS Omega, 2021, 6(43), 
28788ů28803. 

2. Rungrod, A., Kapanya, A., Punyodom, W., Meerak, J., Somsunan, R. Synthesis 

of poly(ʁ -caprolactone) diacrylate for micelle-cross-linked sodium AMPS 
hydrogel for use as controlled drug delivery wound dressing. 
Biomacromolecules, 2021, 22(9), 3839ů3859. 

3. Meerak J., Charlermroj, R., Makornwattana, M., Phuengwas, S., Pichpol, D., 
Karoonuthaisiri, N. DNA-based bead array technology for simultaneous 
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1. Techakijvej, C., Sareein, N., Hwang, J.M., Bae, Y.J., Phalaraksh, C. A new 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ034/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮ: 
1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ  
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202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 
3. ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
2. ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬ
ėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭłȮĮƖȮı,Ļ,Ȯ2559 
3. ĽņľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪņĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬ 
4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ
ĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
5. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
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1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
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1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ Ȯ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ034/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ŐĭĭȮ1.2  ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň ŐĭĭȮ1.2  ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň  
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ  
Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ  
     202897  ĺ.ĝĺ.897  ħŋļġňĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 202897  ĺ.ĝĺ.897  ħŋļġňĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ  
ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ  ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ   
/ įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of Science őħĵĨƟŀĚĶŃĭŋ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ ıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮ
įĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶ
ŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/Ȯ
ŏĶŊŗŀĚ 
0,Ȯ ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
1,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗ
ěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4Ȯ
ĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 
 
0,ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
1,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 

ĮĶńĭĮĶŋĚĔŅĶĶŃĭŋĽńĚĔńħĕŀĚ
ĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸŐĸŃĮĶńĭŏĔĦĤƢ
ĔŅĶŏįĵŐıĶƞįĸĚŅĬŒľƟĽŀħėĸƟŀĚ
ĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĜĭńĭĪňŗȮ/3Ȯ
ŏĶŊŗŀĚȮŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶ
ŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ 

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮ: ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮ:  
/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ  
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘ 
0.067/ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ 
0.0670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0 
0.0671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 

/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ  
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘ 
0.067/ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ 
0.0670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0 
0.0671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 
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        ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ034/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
1'ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
2. ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬ
ėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭłȮĮƖȮı,Ļ,Ȯ2559 
3. ĽņľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪņĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬ 
4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ
ĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
5. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

1'ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ  

 
 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟĔĶŃĝńĭĕŉŘĬ 
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5.ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐĭĭȮ1.1ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ ŏĬƟĬĔŅĶĪņħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

 
 
 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                     ľĬƞĺĵĔŇĨȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨȮ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮ           ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮ  
ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                    ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
202898   ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
202898 ȮȮħŋļġňĬŇıĬīƢ                                   9 

202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1            - 202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1         - 
 ĶĺĴ                                             9  ĶĺĴ                                          9 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ȮȮ   ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                             ȮȮľĬƞĺĵĔŇĨ 
  
202898   ħŋļġňĬŇıĬīƢ                                  10 202898   ħŋļġňĬŇıĬīƢ                                  10 
202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2        - 202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2        - 
 ĶĺĴ                                        10  ĴĶĺ                                        10 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ľĬƞĺĵĔŇĨ 
202898 ȮȮħŋļġňĬŇıĬīƢ                                  10 202898 ȮȮħŋļġňĬŇıĬīƢ                                  10 
202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3        - 202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3        - 
 ĶĺĴ                                        10  ĶĺĴ                                        10 

ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                  ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                              ľĬƞĺĵĔŇĨ 
202898 ȮȮħŋļġňĬŇıĬīƢ                                   10 202898 ȮħŋļġňĬŇıĬīƢ                                    10 
 ĶĺĴ                                         10  ĶĺĴ                                         10 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                              ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                              ľĬƞĺĵĔŇĨ 
202898 ȮȮħŋļġňĬŇıĬīƢ                                    9 202898 ȮħŋļġňĬŇıĬīƢ                                     9 
ĽŀĭħŋļġňĬŇıĬīƢ 
           ĶĺĴȮȮȮȮ          ȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ9 

ĽŀĭħŋļġňĬŇıĬīƢ 
           ĶĺĴȮȮȮȮ          ȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  Ȯ9 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ48ȮȮľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ48ȮȮľĬƞĺĵĔŇĨ 
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ŐĭĭȮ1.2 ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň ŏĬƟĬĔŅĶĪņħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮ 
ȮȮ  

ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮ 
ȮȮ  ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĽŀĭĺńħėŋĦĽĴĭńĨŇ ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮ+ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮ+ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ȮľĬƞĺĵĔŇĨ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
 

ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
 202897 ȮȮħŋļġňĬŇıĬīƢ         ȮȮȮȮ9 202897 ȮȮħŋļġňĬŇıĬīƢ         ȮȮȮȮ9 

202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1          - 202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1          - 
 ĶĺĴ     7  ĶĺĴ     7 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                ľĬƞĺĵĔŇĨ 
202897 ȮȮħŋļġňĬŇıĬīƢ                                   11    202897 ȮħŋļġňĬŇıĬīƢ                                     11    
 ĶĺĴ                                         11  ĺĴĶ                                           11 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
202897 ȮȮħŋļġňĬŇıĬīƢ                                   11    202897 ȮȮħŋļġňĬŇıĬīƢ                                    11    
202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2         - 202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2          - 
 ĶĺĴ                                         11  ĶĺĴ                                          11 

ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ 
202897 ȮħŋļġňĬŇıĬīƢ                                   12 202897 ȮħŋļġňĬŇıĬīƢ                                    12 
 ĶĺĴ                                         12   ĶĺĴ                                         12  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
202897 ȮȮħŋļġňĬŇıĬīƢ                                  11 202897 ȮȮħŋļġňĬŇıĬīƢ                                   11 
202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3        - 202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3         - 
                  ĶĺĴ  11  ĶĺĴ                                         11 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ľĬƞĺĵĔŇĨ 
202897ȮȮħŋļġňĬŇıĬīƢ                                   9 202897 ȮħŋļġňĬŇıĬīƢ                                   9 
 ĶĺĴ  9  ĶĺĴ  9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

202897ȮħŋļġňĬŇıĬīƢ                                    9 
ĽŀĭħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
ȮȮȮ 

202897 ħŋļġňĬŇıĬīƢ                                    9 
ĽŀĭħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ 
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4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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