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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 

&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ034.' 
 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ  ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅȮȮıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
 

ľĴĺħĪňŗȮ/ȮȮĕƟŀĴŌĸĪńŗĺœĮ 
 

/,ȮȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
  1.1ȮĶľńĽľĸńĔĽŌĨĶ  033...6//.4453 
  /,0ȮĝŊŗŀľĸńĔĽŌĨĶ 

ȮĳŅļŅœĪĵ   ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
   ȮĳŅļŅŀńĚĔķļȮ  Bachelor of  Science Program in Biology 
 
0,ȮȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
 ĝŊŗŀŏĨŖĴĳŅļŅœĪĵȮ  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ(ĝňĺĺŇĪĵŅ) 

 ĝŊŗŀŏĨŖĴĳŅļŅŀńĚĔķļ Bachelor of Science (Biology) 

ĝŊŗŀĵƞŀĳŅļŅœĪĵ   ĺĪ.ĭ. (ĝňĺĺŇĪĵŅ) 
 ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļȮȮ B.Sc. (Biology) 
 
1, ĺŇĝŅŏŀĔȮ 
Ȯ œĴƞĴň 
 
2, ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ 
ȮȮȮȮľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮœĴƞĬƟŀĵĔĺƞŅȮ/11ȮľĬƞĺĵĔŇĨ 
 
3, ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 3,/ȮȮĶŌĮŐĭĭȮȮȮȮȮȮȮ   
ȮȮȮȮȮȮľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮľĸńĔĽŌĨĶȮȮ2ȮȮĮƖȮȮ 
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 3,0ȮȮĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
  ȮȮXȮȮľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 
 ÃȮ ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňŐĭĭĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ 
 ÃȮ ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĝňıľĶŊŀĮĢŇĭńĨŇĔŅĶ 
 ÃȮ ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňŐĭĭĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıľĶŊŀĮĢŇĭńĨŇĔŅĶ 
 3,1ȮȮĳŅļŅĪňŗŒĝƟȮȮȮĳŅļŅœĪĵȮȮ 
 3,2ȮȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃ-ľĶŊŀĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬ 
  ȮȮ     ȮȮȮȮŀĵƞŅĚħňȮȮȮȮ 
Ȯ 3,3ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮȮȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 3,4ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 
4,ȮȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
  ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034.ȮȮȮŏĶŇŗĴŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮĮƖĔŅĶĻŉĔļŅȮȮ034. 
  ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/-034.ȮĺńĬĪňŗȮ02ȮŏħŊŀĬȮĴĔĶŅėĴȮı,Ļ,Ȯ034. 
  ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ1-034.ȮĺńĬĪňŗȮ/1ȮŏħŊŀĬȮĴňĬŅėĴȮı,Ļ,Ȯ034. 
  ĽĳŅĺŇĝŅĝňı,,,,,,,,,,,,,,,,,,,,,,,,,ŏľŖĬĝŀĭľĸńĔĽŌĨĶŏĴŊŗŀĺńĬĪňŗ,,,,,,,,,,,ŏħŊŀĬȮ,,,,,,,,,,,,,,,,,Ȯı,Ļ,,,,,,,,,,,,,,,,,,,,,, 
 
5,ȮȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 Ȯ ĮƖĔŅĶĻŉĔļŅȮ0340 
  
6,ȮȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

6,/ȮȮ įŌƟĽŀĬȮĬńĔĺŇěńĵŐĸŃĬńĔĺŇĪĵŅĻŅĽĨĶƢŒĬľĬƞĺĵĚŅĬĶŅĝĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĪŅĚħƟŅĬȮȮȮ
 ĺŇĪĵŅĻŅĽĨĶƢȮ 

6,0ȮȮ ŏěƟŅľĬƟŅĪňŗȮľƟŀĚĮĢŇĭńĨŇĔŅĶħƟŅĬĔŅĶėĺĭėŋĴėŋĦĳŅıȮİƙŅĵĔŅĶįĸŇĨȮľĶŊŀȮİƙŅĵıńĥĬŅĕŀĚ 
ȮȮȮȮȮȮ ĭĶŇļńĪŏŀĔĝĬȮ 
6,1ȮȮ ŏěƟŅľĬƟŅĪňŗěńħŏĔŖĭĨńĺŀĵƞŅĚŒĬıŇıŇīĳńĦĤƢȮľĶŊŀľĬƞĺĵĚŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĝƞĬȮ 
ȮȮȮȮȮȮ ŀĚėƢĔŅĶıŇıŇīĳńĦĤƢĺŇĪĵŅĻŅĽĨĶƢ 
6,2ȮȮ ŏěƟŅľĬƟŅĪňŗěńħĔŅĶĕƟŀĴŌĸŀĚėƢĔĶŏıŊŗŀĔŅĶŀĬŋĶńĔļƢıńĬīŋƢıŊĝȮıńĬīŋƢĽńĨĺƢȮ 
6,3ȮȮ ĬńĔĺŇĝŅĔŅĶŐĸŃĬńĔĺŇěńĵŀĚėƢĔŅĶŀŇĽĶŃħƟŅĬĔŅĶĽŜŅĶĺěȮĔŅĶĔĶŃěŅĵıńĬīŋƢıŊĝŐĸŃĽńĨĺƢ 
6,4ȮȮ ĬńĔĺŇĝŅĔŅĶėĺĭėŋĴőĶėȮĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ 
6,5ȮȮ ĬńĔĺŇĪĵŅĻŅĽĨĶƢħƟŅĬĝňĺĳńĦĤƢ  
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7, ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
 7,/Ȯ ĬŅĚĽŋıĶĶĦĠŇĔŅȮŏĽŖĚĽŅĵ   

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ 3-1018-00217-08-4 
 ȮȮȮȮȮȮ ĨŜŅŐľĬƞĚȮ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ȮȮȮȮȮȮ ėŋĦĺŋĥŇȮȮ ĺĪ,ħ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'Ȯ      ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0327' 

ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'Ȯ      ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0317' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮȮ      ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0313' 
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Ȯ 7,0  ĬŅĚĽŅĺĔĶĔĝȮĝńŘĬěŇĶĔŋĸ  
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ  1-151.1-..133-47-2 

 ȮȮȮȮȮȮ ĨŜŅŐľĬƞĚȮ  ŀŅěŅĶĵƢȮ 
 ȮȮȮȮȮȮ ėŋĦĺŋĥŇȮȮ  ĺĪ,ħ, &ıŊĝĽĺĬ'ȮȮ      ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ(2552)                   

ȮȮȮȮȮ  ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'  ȮȮ  ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ &032/' 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮȮ     ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0316' 

ȮȮȮȮ7,1 ȮȮȮȮ ĬŅĚĺńĬĺŇĺŅľƢȮĨŋƟĴĬƟŀĵ 
ȮȮȮȮȮȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ ȮȮȮ1-0/77-..../-32-1 
 ȮȮȮȮ ȮȮȮ ĨŜŅŐľĬƞĚȮ  ŀŅěŅĶĵƢ 
ȮȮȮȮ ȮȮȮ ėŋĦĺŋĥŇ     Ph.D. (Ocean and EarthȮScience)Ȯ University ofȮSouthampton,  

  UKȮ(2013) 
ȮȮȮȮȮ     ȮȮȮȮȮȮĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ'Ȯ  ȮȮȮ  ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2545)Ȯ 
          ȮȮȮȮȮȮĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ'     ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2540) 

   9.4   Ȯ ĬŅĚĽŅĺŀħŇĻĶňȮŏěĶŇĠıŅĬŇĝ 
ȮȮȮȮȮȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮȮ3-1002-00848-72-4 
 ȮȮȮȮȮȮȮȮȮȮȮĨŜŅŐľĬƞĚȮ  ŀŅěŅĶĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮėŋĦĺŋĥŇȮȮȮȮȮȮȮȮȮPh.D. &BiomedicalȮEngineering)Ȯ  University of North Carolina at  

Chapel Hill, and North CarolinaȮ
State University,Ȯ USAȮ(2013) 

        M.Sc. &Biomedical Engineering)   University of North Carolina at  
Chapel Hill, and North Carolina 
State University,Ȯ USAȮ(2010) 

       ȮĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ' ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭȮ/ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ (2549) 
   9.5   ĬŅĚĽŅĺĮĶŅĶĩĬŅȮȮŏįŊŀĔĺŇœĸ 
ȮȮȮȮȮȮȮȮȮ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ 3-1206-00492-13-7 
ȮȮȮȮȮȮȮȮȮ ĨŜŅŐľĬƞĚȮ  ŀŅěŅĶĵƢ 
ȮȮȮȮȮȮȮȮȮ ėŋĦĺŋĥŇȮȮ  Ph.D. (Biology)        Newcastle University, UK (2014) 

ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'Ȯ       ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ  ȮȮ(2550) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭȮ1Ȯ  ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ ȮȮȮ(2547) 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
Ȯ  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮȮěńĚľĺńħĬėĶĮģĴ 
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//, ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
  //,/ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ȮȮȮȮ  ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗŒĝƟŒĬĔŅĶıŇěŅĶĦŅĺŅĚŐįĬľĸńĔĽŌĨĶȮŏĮƦĬœĮĨŅĴĪŇĻĪŅĚĕŀĚ
ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.-0342'ȮĪňŗŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶĔŜŅľĬħĪŇĻ
ĪŅĚĔŅĶıńĥĬŅĪňŗĴŋƞĚĽŌƞĔŅĶŏĮĸňŗĵĬįƞŅĬĮĶŃŏĪĻœĪĵěŅĔĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĮŅĬĔĸŅĚœĮĽŌƞĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĽŌĚ Ĵň
ėĺŅĴĴńŗĬėĚ ŐĸŃĵńŗĚĵŊĬ ĽńĚėĴŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĴňėĺŅĴĽŋĕ ŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĭĶĶĸŋĺŇĽńĵĪńĻĬƢĶŃĵŃĵŅĺ ŴĴńŗĬėĚ ĴńŗĚ
ėńŗĚ ĵńŗĚĵŊĬŵȮĕŀĚĮĶŃŏĪĻȮŒĬħƟŅĬĔŅĶĻŉĔļŅĴňŏĮƚŅľĴŅĵŒľƟĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟœħƟĶńĭĔŅĶıńĥĬŅėŋĦĳŅıȮ
őħĵĴŋƞĚŏĬƟĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĽĶƟŅĚĽĴĶĶĩĬŃĔŜŅĸńĚėĬĪńŘĚĶŃĭĭĔŅĶĻŉĔļŅĨńŘĚŐĨƞĶŃħńĭĮģĴĻŉĔļŅěĬĩŉĚĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŏıŊŗŀĔŅĶĽĶƟŅĚĽńĚėĴįŌƟĽŌĚĺńĵŀĵƞŅĚĴňėŋĦĳŅı ıńĥĬŅĽŊŗŀŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ ĮĶńĭľĸńĔĽŌĨĶŐĸŃįĸŇĨ
ĔŜŅĸńĚėĬŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħ ĔŅĶĺŇěńĵŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĽŊŗŀ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
//,0Ȯ ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 

ȮȮȮȮ  ŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶėŜŅĬŉĚĩŉĚĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃ ĽŅĴŅĶĩĶŌƟŏĪƞŅĪńĬ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĴňŏľĨŋįĸĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěħƟŅĬĝňĺĺŇĪĵŅŏıŊŗŀŒľƟĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚŀĚėƢȮ
ĮĶŃĔŀĭĪŅĚĝňĺĳŅıȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶıńĥĬŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ 
ŏĪėőĬőĸĵň ĺŇěńĵ ŐĸŃĬĺńĨĔĶĶĴŒĬĶŃħńĭĔƟŅĺľĬƟŅĶƞĺĴœĮĔńĭŐĬĺėŇħĕŀĚĪŇĻĪŅĚŐįĬıńĥĬŅł ĜĭńĭĪňŗȮ/0ȮĪňŗĵńĚėĚ
ĴňėĺŅĴĨƞŀŏĬŊŗŀĚěŅĔĺŇĽńĵĪńĻĬƢŐįĬıńĥĬŅł ĜĭńĭĪňŗ 11 ŐĸŃĔĶŀĭľĸńĔĔŅĶĕŀĚĔŅĶĺŅĚŐįĬĪňŗĬƟŀĴĬŜŅŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ ĵŉħėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶıńĥĬŅŀĵƞŅĚĴňĽƞĺĬĶƞĺĴ ĔŅĶıńĥĬŅ
ĪňŗĵŉħľĸńĔĽĴħŋĸ ĵńŗĚĵŊĬ ŏıŊŗŀŏĮƦĬĨƟĬĪŋĬĕŀĚĔŅĶıńĥĬŅĮĶŃŏĪĻ ĪńŘĚŒĬħƟŅĬŏĻĶļģĔŇěŐĸŃĽńĚėĴŒľƟĴňėĺŅĴĴńŗĬėĚ 
 
/0,ȮȮ įĸĔĶŃĪĭěŅĔĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĽĩŅĭńĬ 
  /0,/ȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ěŅĔĵŋĪīĻŅĽĨĶƢĕŀĚĮĶŃŏĪĻĪňŗŏĬƟĬŒľƟȮĔŅĶıńĥĬŅĶŃĭĭĔŅĶĻŉĔļŅ ŏĮƦĬŐĬĺĪŅĚŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŀĚėƢ
ėĺŅĴĶŌƟ ĔŅĶĽńŗĚĽĴ ŐĸŃĔŅĶŏįĵŐıĶƞ ĻńĔĵĳŅıŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚėĬŒĬĮĶŃŏĪĻŏıŊŗŀĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬŒĬ
ĶŃħńĭĬŅĬŅĝŅĨŇȮĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩħƟŅĬĝňĺĺŇĪĵŅȮŏĮƦĬĔŅĶŏıŇŗĴĪĶńıĵŅĔĶĭŋėėĸĪňŗěŃ
ĬŜŅıŅœĮĽŌƞĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ŏĪėőĬőĸĵň ŐĸŃĬĺńĨĔĶĶĴĪńŘĚŒĬŏĝŇĚ
ĮĶŇĴŅĦŐĸŃėŋĦĳŅıŒĬĸńĔļĦŃĕŀĚėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĳŅėĶńģŐĸŃŏŀĔĝĬ  
/0,0Ȯ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮȮ 

  ěŅĔıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬĔŅĶŏĮƦĬĴľŅĺŇĪĵŅĸńĵĝńŘĬĬŜŅŐľƞĚĔŅĶĽĶƟŅĚĽĶĶėƢȮőħĵĴňĮĶńĝĠŅ
ĔŅĶĻŉĔļŅĪňŗĺƞŅȮĻŇĸĮƝŐĸŃĻŅĽĨĶƢȮĽĶƟŅĚĽĶĶėƢĝŅĨŇĵńŗĚĵŊĬȮĮĦŇīŅĬŒĬĔŅĶĽĶƟŅĚĭńĦĤŇĨőħĵĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪńŘĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃĻŇĸĮŃȮĪŜŅŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢĺŇĪĵŅĔŅĶȮŐĸŃĳŌĴŇĮƤĠĠŅŏıŊŗŀ
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ĽńĚėĴȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚŏĮƦĬĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĽĬŀĚĨŀĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇĪńŘĚŒĬĮƤěěŋĭńĬȮŐĸŃŒĬŀĬŅėĨȮ 
 
 
 
/1,ȮȮ ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
  /1,/ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅŀŊŗĬȮȮ 
 ȮȮ ȮȮȮ/1,/,/ȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  

ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮěŜŅĬĺĬȮȮ11ȮȮĶŅĵĺŇĝŅ  ėŊŀ 
  .6/Ȯ/./Ȯ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 1&1-.-4' 
Ȯ    &Thai for Communication' 
  .6/Ȯ/.0 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  1&0-0-3' 
ȮȮ    &English for Everyday Use' 
  .6/Ȯ/.1 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ 1&0-0-3' 
Ȯ    &English Skills Development' 
  060Ȯ/./ ĴĬŋļĵƢĔńĭĻŇĸĮŃ 1&1-.-4' 
Ȯ    &Man and Art' 
  .60Ȯ/.0 ĴĬŋļĵƢĔńĭĔŅĶĽĶƟŅĚĽĶĶėƢ  1&1-.-4' 
    &Man and Creativity' 
  .60Ȯ/.1 ĮĶńĝĠŅĔńĭĝňĺŇĨ  1&1-.-4' 
Ȯ    &Philosophy and Life' 
  .60Ȯ/.2 ŀŅĶĵīĶĶĴőĸĔ  1&1-.-4' 
Ȯ    &World Civilization' 
  .60Ȯ/.3 ŀŅĶĵīĶĶĴœĪĵ  1&1-.-4' 
Ȯ    &Thai Civilization' 
  082 106 ĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ  1&1-.-4' 
    &Architecture and Related Art in ASEAN Community' 
  .60Ȯ/.5ȮĽĴŅīŇŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨ  1&1-.-4' 
    &Mediation for Self-Development' 
Ȯ  .60Ȯ/.6 ĻŇĸĮŃĔńĭĺńĥĬīĶĶĴĪŅĚĔŅĶŏľŖĬ  1&1-.-4' 
Ȯ    &Art and Visual Culture' 
Ȯ  .60Ȯ/.7 ħĬĨĶňĺŇěńĔļƢ  1&1-.-4' 
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Ȯ    &Music Appreciation' 
  082 110 ĻŇĸĮŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĽŋĕ 1&1-.-4' 
    &Art of Living and Working for Happiness' 

.61Ȯ/./Ȯ ĴĬŋļĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴ  1&1-.-4' 
    &Man and His Environment'Ȯ 
  .61Ȯ/.0Ȯ ěŇĨĺŇĪĵŅĔńĭĴĬŋļĵĽńĴıńĬīƢ  1&1-.-4' 
Ȯ    &Psychology and Human Relations' 
  .61Ȯ/.1 ľĸńĔĔŅĶěńħĔŅĶ  1&1-.-4' 
    &Principles of Management' 
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  .61Ȯ/.2 ĔňĿŅĻŉĔļŅ  1&0-0-3' 
Ȯ    &Sport Education' 
  .61Ȯ/.3 ĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěœĪĵ  1&1-.-4' 
  ȮȮȮȮȮ  &Thai Politics, Government and Economy' 
  083 106  ĻŇĸĮŃĔŅĶŐĽħĚŒĬŀŅŏĞňĵĬ  1&1-.-4' 
Ȯ   Ȯ &Performing Arts in ASEAN' 
Ȯ  .61Ȯ/.5 ĺŇĩňĺńĥĬīĶĶĴŀŅŏĞňĵĬ  1&1-.-4' 
Ȯ    &Aspects of ASEAN Culture' 
Ȯ  .61Ȯ/.6 ĺńĥĬīĶĶĴħĬĨĶňŀŅŏĞňĵĬ  1&1-.-4' 
Ȯ    &ASEANȮMusic Culture' 
Ȯ  .61Ȯ/.7 ĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  1&1-.-4' 
Ȯ    &Creative Living' 
Ȯ  .61Ȯ//. ĔŇěĔĶĶĴŏıŊŗŀĝňĺŇĨĽĶƟŅĚĽĶĶėƢ  1&1-.-4'Ȯ   
    &Activities for a Creative Life' 
  083 111 ĮĶŃĽĭĔŅĶĦƢĬŅĬŅĝŅĨŇ  1&1-.-4' 
    &International Experience' 
  083 112 ľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶıńĥĬŅĽńĚėĴ  1&1-.-4' 
    &Sufficiency Economy and Social Development' 

.62Ȯ/./ ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  1&1-.-4' 
    &Food for Health' 
  .62Ȯ/.0 ĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļŐĸŃıĸńĚĚŅĬ  1&1-.-4' 
Ȯ    &Environment, Pollution and Energy' 
  .62Ȯ/.1 ėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 1&1-.-4' 
Ȯ    &Computer, Information Technology and Communication' 
  084 104 ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  1&1-.-4' 
    Ȯ&Mathematics and Statistics in Everyday Life' 
  084 105 őĸĔŐľƞĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ  1&1-.-4' 
    (World of Technology and Innovation) 
  .62Ȯ/.4 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ  1&1-.-4' 
      (Science and Technology in ASEAN Community) 
  084 107 ıĸńĚĚŅĬŒĬŀŅŏĞňĵĬ  1&1-.-4' 
    &Energy in ASEAN' 
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084 108 őĸĔŐĸŃħŅĶŅĻŅĽĨĶƢȮ  3(3-0-6) 
                (Earth and Astronomy)      
 
 
 
   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮěŜŅĬĺĬȮȮ2ȮȮĶŅĵĺŇĝŅ    ėŊŀ 
  510 201 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢ  3&1-.-4'  
            (Scientific English)      
  510 202  ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&1-.-4'   
     (Communicative English) 
   510 311  ĔŅĶĭĶŇľŅĶěńħĔŅĶĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢ      3&1-.-4'   
    (Operations Management for Scientists) 
    510 312  ŐĭĭěŜŅĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶįĸŇĨ     3&1-.-4'   
    (Model and Analysis of Manufacturing System) 
 
   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĽĩŇĨŇ  ěŜŅĬĺĬȮȮ/ȮȮĶŅĵĺŇĝŅ ėŊŀ 
   515 201 ĽĩŇĨŇıŊŘĬģŅĬ  3&0-0-3' 
ȮȮȮ    &Elementary Statistics' 
 
   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ  ěŜŅĬĺĬȮ0ȮĶŅĵĺŇĝŅ ėŊŀ 
  516 170 ĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴīĶĶĴĝŅĨŇŐĸŃĴĶħĔĪŅĚĺńĥĬīĶĶĴ  3&1-.-4'Ȯ  
     (Natural Environment and Cultural Heritage Conservation) 
   516 190  ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬėĶńĺŏĶŊŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&1-.-4'   
   Ȯ &Household Environmental Management'Ȯ 
 
   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮȮěŜŅĬĺĬȮȮ0ȮȮĶŅĵĺŇĝŅȮėŊŀ 
Ȯ  518 100Ȯ ěŋĸĝňĺĺŇĪĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                             0&/-0-1'   
    (Microbiology in Everyday Life) 
    518 101 ŏĪėőĬőĸĵňĔŅĶŏıŅŃŏľŖħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  0&/-0-1' 
  Ȯ  &Mushroom Cultivation Technology' 
 
Ȯ ȮȮȮ/1,/,0ȮľĴĺħĺŇĝŅŏĜıŅŃȮ 
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ȮȮȮȮȮȮȮȮȮȮ  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮȮěŜŅĬĺĬȮ0ȮĶŅĵĺŇĝŅȮėŊŀ 
  511 106 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1  3(3-0-6)  
             (Calculus for Biological Scientists I) 
     511 107 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2  3(3-0-6)  

                    (Calculus for Biological Scientists II) 
 
ȮȮȮȮȮȮȮȮȮ  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅŏėĴňȮȮěŜŅĬĺĬȮ/.ȮĶŅĵĺŇĝŅȮėŊŀ 
          513 101 ŏėĴňĪńŗĺœĮȮ1                            3(3-0-6) 
            (General Chemistry I) 
 
          513 102 ŏėĴňĪńŗĺœĮȮ2                             3(3-0-6) 
             (General Chemistry II) 
          513 103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                     1(0-3-0) 
                    (General Chemistry Laboratory I) 
          513 104Ȯ ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                      1(0-3-0) 
    (General Chemistry Laboratory II) 
            513 231  ŏėĴňĺŇŏėĶŅŃľƢȮ1                   2(2-0-4) 
                           (Analytical Chemistry I) 
            513 233 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1               1(0-3-0) 
                           (Analytical Chemistry Laboratory I) 
              513 250 ŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
                           (Organic Chemistry) 
                513 255 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮ  1(0-3-0) 
                          (Organic Chemistry Laboratory) 
                513 341 ĝňĺŏėĴňȮ1                     4(4-0-8) 
                           (Biochemistry I) 
               513 343 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňȮ1                 1(0-3-0) 
                            (Biochemistry Laboratory I) 
 
ȮȮȮ    ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅĲƕĽŇĔĽƢȮȮěŜŅĬĺĬȮ0ȮĶŅĵĺŇĝŅȮėŊŀ 
    514 107  ĲƕĽŇĔĽƢıŊŘĬģŅĬȮ          4(4-0-8) 
    (Fundamental Physics) 



Ĵėŀ,Ȯ0 /0 

          514 108 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ               1(0-3-0) 
    (Fundamental Physics Laboratory) 
 
ȮȮȮȮȮȮ   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅĽĩŇĨŇȮȮěŜŅĬĺĬȮȮ/ȮȮĶŅĵĺŇĝŅȮėŊŀ 
               515 205 ĽĩŇĨŇĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı   3(2-2-5) 
               (Statistics for Biological Scientists) 
 
ȮȮȮȮȮȮȮȮ   ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮȮěŜŅĬĺĬȮȮ/2ȮȮĶŅĵĺŇĝŅȮėŊŀ 
               518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
                           (General Microbiology) 
               518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮ    1(0-3-0) 
                           (General Microbiology Laboratory) 
            518 205 ŏľŖħĶŅĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Mycology) 
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                518 206 ĮĢŇĭńĨŇĔŅĶŏľŖħĶŅĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮ/&.-1-.' 
                            (Mycology Laboratory) 
       518 321 ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
                 (Dairy Product Microbiology) 
       518 322  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
                 (Dairy Product Microbiology Laboratory) 
       518 331  ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
                (Yeast Biology and Technology) 
       518 332 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1(0-3-0) 
                      (Yeast Biology and Technology Laboratory) 
       518 341Ȯ ěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  0(2-0-4) 
                (Environmental Microbiology) 
             518 342 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1(0-3-0) 
               (Environmental Microbiology Laboratory) 
   518 421 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     3(3-0-6) 
             (Food Microbiology for Health) 
   518 422 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
             (Food Microbiology for Health Laboratory) 
   518 431 ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮ           2(2-0-4) 
             (Industrial Microbiological Technology) 
   518 432 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
             (Industrial Microbiological Technology Laboratory) 
 
 /1,0Ȯ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟėĦŃ-ĳŅėĺŇĝŅŀŊŗĬȮȮȮěŜŅĬĺĬȮ3ȮȮĶŅĵĺŇĝŅȮȮ 
  512 100  īĶĶĴĝŅĨŇĺŇěńĔļƢ                                           1&1-.-4'   
    &Nature Appreciation' 
  512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                  3(3-0-6) 
                   (General Biology I) 
  512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                     3(3-0-6) 
                   (General Biology II) 
  512 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                  1(0-3-0) 
                   (General Biology Laboratory I) 
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  512 104 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                  1(0-3-0) 
                   (General Biology Laboratory II) 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĴĺħĪňŗȮ0ȮȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮȮĮĶńĝĠŅȮȮėĺŅĴĽŜŅėńĠȮȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
Ȯ  /,/ȮȮ ĮĶńĝĠŅ 
ȮȮ  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬ
ĝňĺĺŇĪĵŅŐĸŃŏĮƦĬėĬħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 

 

  /,0ȮȮ ėĺŅĴĽŜŅėńĠ 
Ȯ  ĝňĺĺŇĪĵŅŏĮƦĬĻŅĽĨĶƢĪňŗėĶŀĭėĸŋĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽŇŗĚĴňĝňĺŇĨŐĸŃŀĚėƢĮĶŃĔŀĭıŊŘĬģŅĬĕŀĚĝňĺŇĨȮĔŅĶĻŉĔļŅ
ĺŇĪĵŅĻŅĽĨĶƢĽŅĕŅĝňĺĳŅıȮĴňĮĶŃőĵĝĬƢĨƞŀĔŅĶıńĥĬŅėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽĳŅıŐĺħĸƟŀĴȮ
ĔŅĶĽƞĚŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅŏĮƦĬĮĶŃőĵĝĬƢŀĵƞŅĚĵŇŗĚĨƞŀėĺŅĴŏĕƟŅŒěȮėĺŅĴĞńĭĞƟŀĬȮŐĸŃėĺŅĴľĸŅĔľĸŅĵ
ĕŀĚĔĶŃĭĺĬĔŅĶĔŅĶħŜŅĶĚĝňĺŇĨȮľĸńĔĽŌĨĶěŉĚĴŋƞĚŏĬƟĬįĸŇĨĬńĔĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňŒľƟĴňėĺŅĴĶŌƟėĶŀĭėĸŋĴħƟŅĬ
ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮĪńŘĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇŏıŊŗŀĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĔŅĶĻŉĔļŅĺŇěńĵŒĬĶŃħńĭĽŌĚŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞȮľĶŊŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀĮĶŃőĵĝĬƢŒĬħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶ
ĝňĺĳŅıŀĵƞŅĚĵńŗĚĵŊĬȮŏĬŊŗŀĚěŅĔėĺŅĴĶŀĭĶŌƟŒĬħƟŅĬĝňĺĺŇĪĵŅĩŊŀŏĮƦĬėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅĕŀĚĻŅĽĨĶƢŏĔňŗĵĺĔńĭĝňĺŇĨŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĴĺĸĴĬŋļĵƢœħƟ 

 

  /,1ȮȮ ĺńĨĩŋĮĶŃĽĚėƢ 
ȮȮȮ  /,1,/ȮȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĝňĺĺŇĪĵŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟ
ĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı    
 ȮȮȮȮ /,1,0ȮȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĝňĺĺŇĪĵŅȮĪňŗĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĺŇĬńĵȮĴňėĺŅĴĴŋƞĚĴńŗĬȮĨńŘĚŒěȮŀħĪĬȮŐĸŃĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬėĺƟŅĺŇěńĵȮĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŀĵƞŅĚĴňėŋĦĳŅıȮĴňėŋĦīĶĶĴȮŐĸŃ
ĽŅĴŅĶĩĬŜŅœĮŒĝƟŒľƟŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ  
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0,ȮȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ-
ĭńĦĤŇĨĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅŒľƟ
ŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗȮ
ĽĔŀ,ȮĔŜŅľĬħĳŅĵŒĬĶŃĵŃŏĺĸŅȮ3Ȯ
ĮƖ 

/,ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢȮ
ĪňŗȮĽĔŀ,ȮĔŜŅľĬħŐĸŃ-ľĶŊŀĪňŗĴň
ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
0,ȮĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

1. ȮŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 
2.  ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬȮȮĳŅĵŒĬĶŃĵŃŏĺĸŅȮ
3ȮĮƖ 

/,ȮĨŇħĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ľĬƞĺĵĚŅĬȮŀĚėƢĔĶȮŐĸŃĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
0,ȮĨŇħĨŅĴĳŅĺŃĔŅĶĴňĚŅĬĪŜŅ
ĕŀĚĭńĦĤŇĨ 
 

/,ȮėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ
œĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔȮ3ȮėŃŐĬĬ 
 
0,ȮěŜŅĬĺĬĭńĦĤŇĨěĭŒľĴƞĪňŗĴňĚŅĬ
ĪŜŅœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6. 

 1,ȮĨŇħĨŅĴėĺŅĴėĺŅĴıŉĚıŀŒě
ĕŀĚĬńĔĻŉĔļŅĨƞŀľĸńĔĽŌĨĶ 
 
2,ȮĨŇħĨŅĴėĺŅĴėĺŅĴıŉĚıŀŒě
ĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨƞŀ
ľĸńĔĽŌĨĶ 

1,ȮėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶ
ĕŀĚĬńĔĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮ1,3Ȯ
ěŅĔȮ3ȮėŃŐĬĬ 
2,ȮėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶ
ĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮœĴƞ
ĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔȮ3ȮėŃŐĬĬ 

ĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŐĸŃ-ľĶŊŀ
ĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ ĪŋĔĮƖ
ĔŅĶĻŉĔļŅŏĮƦĬŀĵƞŅĚĬƟŀĵ 

1. ŏıŇŗĴıŌĬĪńĔļŃŐĸŃėĺŅĴĶŌƟŐĔƞ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŏıŊŗŀ
ĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
 
2. ĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬ
įŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
 
 
3. ĴňŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗ

1.ěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅ
ľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ0.Ȯ
ĨƞŀĮƖĔŅĶĻŉĔļŅȮœħƟĶńĭĔŅĶŏıŇŗĴıŌĬ
ĪńĔļŃĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬ
įŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
0,ȮėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅ
ĨƞŀĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬ
ĽŜŅėńĠȮŐĸŃĔŅĶŏĶňĵĬĶŌƟŒĬ
ĻĨĺĶĶļĪňŗȮ0/ȮœĴƞĬƟŀĵĔĺƞŅȮ1,3Ȯ
ěŅĔȮ3ȮėŃŐĬĬ 
1, ěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŒĝƟ
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ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ œĴƞĬƟŀĵ
ĔĺƞŅĶƟŀĵĸŃȮ0.ȮȮĕŀĚĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬŒĬĮƖĔŅĶĻŉĔļŅ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

 2,ȮĽĬńĭĽĬŋĬĔŅĶŒĝƟĪńĔļŃ
ĳŅļŅŀńĚĔķļŒĬĔŅĶŏĶňĵĬ 
 
 
3,ȮĽĬńĭĽĬŋĬĔŇěĔĶĶĴıńĥĬŅ
ėŋĦĳŅıĬńĔĻŉĔļŅĪňŗŏĬƟĬĪńĔļŃ
ĔŅĶŏĶňĵĬĶŌƟĪńŘĚȮ3ȮħƟŅĬĨŅĴ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭȮ
ĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢ ı,Ļ,Ȯ0332 

2. ěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŒĝƟĳŅļŅȮ
ŀńĚĔķļŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœĴƞ
ĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ/.ȮĕŀĚĶŅĵĺŇĝŅ
ĪňŗŏĮƕħĽŀĬŒĬĮƖĔŅĶĻŉĔļŅ 
3. ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅ
ĨƞŀĔŇěĔĶĶĴıńĥĬŅėŋĦĳŅı
ĬńĔĻŉĔļŅĪňŗŏĬƟĬĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ
œĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔȮ3ȮėŃŐĬĬ
ĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢȮı,Ļ,0332 
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ľĴĺħĪňŗȮ1ȮȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮȮĔŅĶħŜŅŏĬŇĬĔŅĶȮȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
  /,/ȮȮ ĶŃĭĭȮȮȮ ěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮȮȮĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0336ȮȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 

 

  /,0ȮȮ ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļķħŌĶƟŀĬȮȮŀŅěĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėĔŅĶĻŉĔļŅ
ıŇŏĻļķħŌĶƟŀĬȮȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅ 

 

  /,1ȮȮ ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮȮȮœĴƞĴň 
 
0,ȮȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
  0,/ȮȮ ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮȮ 
Ȯ   ȮȮ ĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮȮ  ȮȮȮȮȮȮ  ŏħŊŀĬĽŇĚľŅėĴȮůȮīńĬĺŅėĴ 
 ȮȮȮȮȮȮȮ ȮȮ ĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ  ȮȮȮȮȮȮ ŏħŊŀĬĴĔĶŅėĴȮůȮıķļĳŅėĴ 
 ȮȮȮȮȮȮ ȮȮ ĳŅėĔŅĶĻŉĔļŅıŇŏĻļķħŌĶƟŀĬȮ ȮȮ ŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮĽŇĚľŅėĴ 

 

  0,0ȮȮȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0,0,/ȮȮ ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĽŅĵĺŇĪĵŅĻŅĽĨĶƢ-ėĦŇĨĻŅĽĨĶƢȮȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶŀŊŗĬĪňŗŏĪňĵĭŏĪƞŅőħĵœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0,0,0 ȮįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĸŃ-ľĶŊŀȮȮ
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĔŅĶĶńĭĽĴńėĶĽŀĭėńħŏĸŊŀĔĭŋėėĸŏıŊŗŀŏĕƟŅĻŉĔļŅŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ-ľĶŊŀȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0,0,1ȮȮ ĴňėŋĦĽĴĭńĨŇŀŊŗĬėĶĭĩƟĺĬĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĔŜŅľĬħ 

 

  0,1ȮȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮ   ĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭŀŋħĴĻŉĔļŅȮėĺŅĴĞńĭĞƟŀĬĕŀĚŏĬŊŘŀľŅĶŅĵĺŇĝŅıŊŘĬģŅĬ ĔŅĶŏĶňĵĬĶŌƟĽńĚėĴ
ŐĸŃĶŃĭĭĔŅĶĻŉĔļŅĪňŗĴňĶŌĮŐĭĭŐĨĔĨƞŅĚěŅĔĶŃħńĭĴńīĵĴĻŉĔļŅȮȮĶĺĴĪńŘĚĔŅĶĴňĔŇěĔĶĶĴĪńŘĚŒĬŐĸŃĬŀĔĝńŘĬŏĶňĵĬĞŉŗĚ
ĬńĔĻŉĔļŅĨƟŀĚĭĶŇľŅĶŏĺĸŅŒľƟŏľĴŅŃĽĴȮ 

 

  0,2ȮȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ȯ  ȮȮ     2.4.1  ěńħŒľƟĴňĔŅĶĽŀĬŏĽĶŇĴŒĬĶŅĵĺŇĝŅıŊŘĬģŅĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮ    2.4.2 Ȯ ěńħŒľƟĴňĔŅĶĮģĴĬŇŏĪĻŐĔƞĬńĔĻŉĔļŅŒľĴƞĪńŘĚŒĬĶŃħńĭėĦŃŐĸŃĶŃħńĭĳŅėĺŇĝŅ  
  ȮȮ    2.4.3   ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨŇħĨŅĴįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅ 
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  0,3ȮȮȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 
 

ĝńŘĬĮƖĪňŗ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

ĮƖȮ034. ĮƖȮ034/ ĮƖȮ0340 ĮƖȮ0341 ĮƖȮ0342 
ĝńŘĬĮƖĪňŗȮ/ 6. 6. 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ0 - 6. 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ1 - - 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ2 - - - 6. 6. 
ĶĺĴ 80 /4. 02. 10. 10. 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

- - - 6. 6. 

 
  0,4ȮȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
ȮȮ  ȮȮ ȮȮȮ0,4,/ȮȮĚĭĮĶŃĴŅĦĶŅĵĶńĭ&ľĬƞĺĵȮȮĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

ĮƖȮ034. ĮƖȮ034/ ĮƖȮ0340 ĮƖȮ0341 ĮƖȮ0342 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 640,000 1,280,000 1,920,000 2,560,000 2,560,000 
ėƞŅĸĚĪŃŏĭňĵĬ 2,400,000 4,800,000 7,200,000 9,600,000 9,600,000 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ 17,948,500 18,921,570 19,953,130 21,046,583 22,205,643 
ĶĺĴĶŅĵĶńĭ 20,988,400 25,001,570 29,073,130 33,206,583 34,365,643 

 ȮȮȮȮȮȮȮ 
       ȮȮȮ0,4,0ȮȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮȮĭŅĪ' 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

ĮƖȮ034. ĮƖȮ034/ ĮƖȮ0340 ĮƖȮ0341 ĮƖȮ0342 
Ĕ,ȮȮĚĭħŜŅŏĬŇĬĔŅĶ  
ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 16,219,500 17,192,670 18,224,230 19,317,683 20,476,763 
ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ 1,728,900 1,728,900 1,728,900 1,728,900 1,728,900 

ĶĺĴȮ&Ĕ' 17,948,400 18,921,570 19,953,130 21,046,583 22,205,643 
ĕ,ȮĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ 500,000 1,000,000 2,500,000 2,500,000 2,500,000 

ĶĺĴȮ&ĕ' 500,000 1,000,000 2,500,000 2,500,000 2,500,000 



Ĵėŀ,Ȯ0 00 

ĶĺĴȮ&Ĕ'Ȯ+  &ĕ' 18,448,400 19,921,570 22,453,130 23,546,583 24,705,643 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 80 160 240 320 320 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺ
ĬńĔĻŉĔļŅ 

40,000 40,000 40,000 40,000 40,000 

ľĴŅĵŏľĨŋȮȮȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮ40,000 ĭŅĪĨƞŀĮƖ 
Ȯ  0,5ȮȮĶŃĭĭĔŅĶĻŉĔļŅ 
ȮȮ    [V]ȮȮȮȮ ŐĭĭĝńŘĬŏĶňĵĬ 
     [    ]ȮȮȮȮȮ ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ [    ]ȮȮȮȮȮ ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ [    ]ȮȮȮȮȮ ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (ȮE-learning) 
 ȮȮ   [    ]ȮȮȮȮȮ ŐĭĭĪŅĚœĔĸŀŇĬŏĨŀĶƢŏĬĨ 
 ȮȮȮȮȮȮȮ   [    ]ȮȮȮȮȮ ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,, 
  0,6ȮȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮȮĶŅĵĺŇĝŅȮȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
  ȮȮ   ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮı,Ļ,Ȯ
033/Ȯ&ĳŅėįĬĺĔȮĔ,'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 
1,ȮȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮȮ 
ȮȮ  1,/ȮȮľĸńĔĽŌĨĶ 
Ȯ  ȮȮ  1,/,/ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ/11ȮľĬƞĺĵĔŇĨ 

 

ȮȮȮ  ȮȮ  1,/,0ȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
Ȯ     /, ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ   1.   ľĬƞĺĵĔŇĨ 
ȮȮȮȮ      /,/ȮȮĺŇĝŅĭńĚėńĭ      ěŜŅĬĺĬ   ȮȮ  ȮȮ ȮȮ7   ľĬƞĺĵĔŇĨ 
Ȯ      /,0ȮȮĺŇĝŅĭńĚėńĭŏĸŊŀĔ     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ   ȮȮ7   ľĬƞĺĵĔŇĨ 
Ȯ      /,1ȮȮĺŇĝŅĪňŗĔŜŅľĬħőħĵėĦŃĺŇĝŅ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ   /0   ľĬƞĺĵĔŇĨ 
Ȯ     0, ľĴĺħĺŇĝŅŏĜıŅŃȮ     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ  75  ȮȮȮȮľĬƞĺĵĔŇĨ 
Ȯ      0,/ȮȮĺŇĝŅŐĔĬ       ěŜŅĬĺĬ   Ȯ   05   ľĬƞĺĵĔŇĨ 
Ȯ      0,0ȮȮĺŇĝŅŏĜıŅŃħƟŅĬȮ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ Ȯ Ȯ 5.   ľĬƞĺĵĔŇĨ 
          2.2.1  ĺŇĝŅĭńĚėńĭ    ěŜŅĬĺĬ      31   ľĬƞĺĵĔŇĨ 
          0,0,/,/ȮĔĸŋƞĴĺŇĝŅĭńĚėńĭŏĜıŅŃ ěŜŅĬĺĬ   15  ȮȮȮȮľĬƞĺĵĔŇĨ 
          0,0,/,0ȮĔĸŋƞĴĺŇĝŅĭńĚėńĭŏĸŊŀĔ ěŜŅĬĺĬ   /4   ľĬƞĺĵĔŇĨ 
      Ȯ  0,0,0ȮȮĺŇĝŅŏĸŊŀĔ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ   /5   ľĬƞĺĵĔŇĨ 
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Ȯ     1, ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ  ȮȮȮȮȮ4   ľĬƞĺĵĔŇĨ   
 ȮȮȮȮȮȮ  1,/,1ȮȮĶŅĵĺŇĝŅ 
Ȯ    ȮȮ  1,/,1,/ȮȮȮĶľńĽĺŇĝŅȮȮĔŜŅľĬħœĺƟŏĮƦĬŏĸĕȮ4ȮľĸńĔőħĵŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴȮȮĔĸŋƞĴĸŃĽŅĴ
ľĸńĔ 
  ȮȮȮȮȮ    Ȯ  ŏĸĕĽŅĴľĸńĔŐĶĔȮȮŏĮƦĬŏĸĕĮĶŃěŜŅľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĬńŘĬŕȮȮħńĚĬňŘ 
   Ȯ      .6/-.62Ȯ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
          510  ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3//  ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3/0  ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3/1  ĳŅėĺŇĝŅŏėĴňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3/2  ĳŅėĺŇĝŅĲƕĽŇĔĽƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3/3  ĳŅėĺŇĝŅĽĩŇĨŇȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ  
         3/4  ĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         3/6  ĳŅėĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

 

  ȮȮȮȮ       ŏĸĕĽŅĴľĸńĔľĸńĚȮȮŏĮƦĬŏĸĕĭŀĔĶľńĽĺŇĝŅȮȮħńĚĬňŘ 
Ȯ     Ȯ    ŏĸĕĨńĺŐĶĔȮȮȮ ľĴŅĵĩŉĚȮȮȮĶŃħńĭĝńŘĬĮƖĪňŗĬńĔĻŉĔļŅĮĔĨŇėĺĶŏĶňĵĬœħƟ 
  ȮȮȮȮȮȮȮȮȮȮ  Ȯ   ŏĸĕĨńĺĪňŗĽŀĚȮȮľĴŅĵĩŉĚ ȮĔĸŋƞĴĕŀĚĶŅĵĺŇĝŅ 
  ȮȮȮȮȮȮȮȮȮȮ     ŏĸĕĨńĺĪňŗĽŅĴ ľĴŅĵĩŉĚȮ ȮĸŜŅħńĭĪňŗĕŀĚĶŅĵĺŇĝŅȮ 

Ȯ 
ȮȮȮȮ      1,/,1,0ȮȮȮĔŅĶėŇħľĬƞĺĵĔŇĨ 
  ȮȮȮȮȮȮȮȮȮȮ   ȮȮȮ  ĶŅĵĺŇĝŅĭĶĶĵŅĵȮ/ȮľĬƞĺĵĔŇĨȮȮŏĪƞŅĔńĭȮ/ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ 
  ȮȮȮȮȮȮȮȮȮȮ    ȮȮȮ ĶŅĵĺŇĝŅİƗĔľĶŊŀĪħĸŀĚľĶŊŀĮĢŇĭńĨŇĔŅĶȮ/ȮľĬƞĺĵĔŇĨȮȮŏĪƞŅĔńĭȮ0ȮľĶŊŀȮ1ȮĝńŗĺőĴĚ
ĨƞŀĽńĮħŅľƢ 
  ȮȮȮȮȮȮȮȮ  Ȯ  ȮȮȮ  ĶŅĵĺŇĝŅİƗĔĚŅĬľĶŊŀİƗĔĳŅėĽĬŅĴȮ/ȮľĬƞĺĵĔŇĨȮŏĪƞŅĔńĭȮ1ȮůȮ4ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢȮ 

     ŒĬŐĨƞĸŃĶŅĵĺŇĝŅĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶėŜŅĬĺĦľĬƞĺĵĔŇĨěŅĔȮȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵȮ&ĭ'ȮȮ 
ĝńŗĺőĴĚĮĢŇĭńĨŇȮ&Į'ȮŐĸŃĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅŏĶňĵĬȮ&Ĭ'ȮĨƞŀȮ/ȮĽńĮħŅľƢŐĸƟĺľŅĶħƟĺĵȮ1ȮȮ
ĞŉŗĚĴňĺŇīňėŇħȮȮħńĚĬňŘ 
  ȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮ=    ȮȮ ȮĭȮ+ Į +ȮĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                         ȮȮ3 
Ȯ  ȮĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ2ȮĨńĺėŊŀ 
  Ȯ  ŏĸĕĨńĺŐĶĔŀĵŌƞĬŀĔĺĚŏĸŖĭȮȮŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬ 
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  Ȯ  ŏĸĕĨńĺĪňŗĽŀĚȮȮĽŅĴȮȮŐĸŃĽňŗȮȮŀĵŌƞŒĬĺĚŏĸŖĭĭŀĔőħĵ 
  ȮȮȮȮȮȮȮȮ   ŏĸĕĨńĺĪňŗĽŀĚĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
      ŏĸĕĨńĺĪňŗĽŅĴĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĨƞŀĽńĮħŅľƢ 
      ŏĸĕĨńĺĪňŗĽňŗĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅĬŀĔŏĺĸŅĨƞŀĽńĮħŅľƢ 
      1,/,1,1ȮȮĶŅĵĺŇĝŅ 
Ȯ      /,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
      ĬńĔĻŉĔļŅĪŋĔĽŅĕŅĺŇĝŅĨƟŀĚĻŉĔļŅĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮœĴƞĬƟŀĵĔĺƞŅȮ1.ȮľĬƞĺĵ
ĔŇĨȮȮȮĮĶŃĔŀĭħƟĺĵ 
/,/ȮĺŇĝŅĭńĚėńĭȮȮěŜŅĬĺĬȮȮ7ȮȮľĬƞĺĵĔŇĨȮȮȮĮĶŃĔŀĭħƟĺĵ 
   Ȯ  ĔĸŋƞĴĺŇĝŅĳŅļŅ    
081 101 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ                1&1-.-4' 
   &Thai for Communication' 
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081 102 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ               1&0-0-3' 
   &English for Everyday Use' 
081 103 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ               1&0-0-3' 
Ȯ   &English Skills Development' 
 

1.2 ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ7ȮȮľĬƞĺĵĔŇĨȮȮ ĔĸŋƞĴĸŃěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮ1ȮȮľĬƞĺĵĔŇĨ 
        ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
082 101 ĴĬŋļĵƢĔńĭĻŇĸĮŃ                   1&1-.-4' 
   &Man and Art' 
082 102 ĴĬŋļĵƢĔńĭĔŅĶĽĶƟŅĚĽĶĶėƢ                 1&1-.-4' 
   &Man and Creativity' 
082 103 ĮĶńĝĠŅĔńĭĝňĺŇĨ                   1&1-.-4' 
Ȯ   &Philosophy and Life' 
082 104 ŀŅĶĵīĶĶĴőĸĔ                   1&1-.-4' 
Ȯ   &World Civilization' 
082 105 ŀŅĶĵīĶĶĴœĪĵ                   1&1-.-4' 
Ȯ   &Thai  Civilization'Ȯ    
082 106 ĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ            1&1-.-4' 
ȮȮ   &Architecture and Related Art in ASEAN Community' 
082 107 ĽĴŅīŇŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮ(Meditation for Self-Development) 
.60Ȯ/.6 ĻŇĸĮŃĔńĭĺńĥĬīĶĶĴĪŅĚĔŅĶŏľŖĬ              1&1-.-4' 
Ȯ   &Art and Visual Culture' 
.60Ȯ/.7 ħĬĨĶňĺŇěńĔļƢ                    1&1-.-4' 
Ȯ   &Music Appreciation' 
082 110 ĻŇĸĮŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĽŋĕȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&1-.-4' 
           (Art of Living and Working for Happiness) 

 

ȮȮȮȮȮ  ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ    
083 101 ĴĬŋļĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴ                 1&1-.-4' 
Ȯ   &Man and His Environment'Ȯ 
083 102 ěŇĨĺŇĪĵŅĔńĭĴĬŋļĵĽńĴıńĬīƢ                1&1-.-4' 
Ȯ   &Psychology and Human Relations' 
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083 103 ľĸńĔĔŅĶěńħĔŅĶ                   1&1-.-4' 
ȮȮ   &Principles of Management' 
083 104 ĔňĿŅĻŉĔļŅ                    1&0-0-3' 
Ȯ   &Sport Education' 
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083 105 ĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěœĪĵ            1&1-.-4' 
ȮȮ   &Thai Politics, Government and Economy' 
083 106  ĻŇĸĮŃĔŅĶŐĽħĚŒĬŀŅŏĞňĵĬ                1&1-.-4' 
Ȯ   &Performing Arts in ASEAN' 
.61Ȯ/.5 ĺŇĩňĺńĥĬīĶĶĴŀŅŏĞňĵĬ                 1&1-.-4' 
Ȯ   &Aspects of ASEAN Culture' 
.61Ȯ/.6 ĺńĥĬīĶĶĴħĬĨĶňŀŅŏĞňĵĬ                1&1-.-4' 
Ȯ   &ASEANȮMusic Culture' 
.61Ȯ/.7 ĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ                1&1-.-4' 
Ȯ   &Creative Living' 
.61Ȯ//.Ȯ ĔŇěĔĶĶĴŏıŊŗŀĝňĺŇĨĽĶƟŅĚĽĶĶėƢ                1&1-.-4'Ȯ   
 ȮȮȮȮ  &Activities for a Creative Life' 
083 111  ĮĶŃĽĭĔŅĶĦƢĬŅĬŅĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&1-.-4' 
   (International Experience) 
083 112  ľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶıńĥĬŅĽńĚėĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1(3-0-6) 
             (Sufficiency Economy and Social Development) 

 

Ȯ   ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĔńĭėĦŇĨĻŅĽĨĶƢ 
084 101 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı                  1&1-.-4' 
ȮȮȮ   &Food for Health' 
084 102 ĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļŐĸŃıĸńĚĚŅĬ              1&1-.-4' 
Ȯ   &Environment, Pollution and Energy' 
084 103 ėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ         1&1-.-4' 
ȮȮȮ   &Computer, Information Technology and Communication' 
.62Ȯ/.2Ȯ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1&1-.-4'  
   (Mathematics and Statistics in Everyday Life) 
084 105 őĸĔŐľƞĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1&1-.-4' 
   (World of Technology and Innovation) 
084 106 ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ         1&1-.-4' 
Ȯ   &Science and Technology in ASEAN Community' 
084 107 ıĸńĚĚŅĬŒĬŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1&1-.-4' 
            (Energy in ASEAN) 
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.62Ȯ/.6 őĸĔŐĸŃħŅĶŅĻŅĽĨĶƢ                  1&1-.-4' 
Ȯ   &Earth and Astronomy'    
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/,1ȮĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĔŜŅľĬħőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮ/0ȮȮľĬƞĺĵĔŇĨ ĮĶŃĔŀĭħƟĺĵ 
    1.3.1   ĔĸŋƞĴĺŇĝŅĭńĚėńĭȮȮȮȮěŜŅĬĺĬȮȮ7ȮȮľĬƞĺĵĔŇĨ  ĮĶŃĔŀĭħƟĺĵ 
510 201 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮ                             1&1-.-4' 
        (Scientific English)      
510 202  ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         1&1-.-4' 
    (Communicative English) 
515 201 ĽĩŇĨŇıŊŘĬģŅĬ                    1&0-0-3' 
ȮȮȮ   &Elementary Statistics' 
 

    1.3.2 ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮ1  ľĬƞĺĵĔŇĨ  őħĵŏĸŊŀĔěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
510 311  ĔŅĶĭĶŇľŅĶěńħĔŅĶĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢ                1&1-.-4' 
    (Operations Management for Scientists) 
510 312  ŐĭĭěŜŅĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶįĸŇĨ             1&1-.-4' 
    (Model and Analysis of Manufacturing System) 
512 100  īĶĶĴĝŅĨŇĺŇěńĔļƢ                                                       1&1-.-4'   
Ȯ  &Nature Appreciation'Ȯ    

516 170 ĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴīĶĶĴĝŅĨŇŐĸŃĴĶħĔĪŅĚĺńĥĬīĶĶĴ       1&1-.-4' 
    (Natural Environment and Cultural Heritage Conservation) 
516 190 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬėĶńĺŏĶŊŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           1&1-.-4' 
   &Household Environmental Management'Ȯ 
518 100  ěŋĸĝňĺĺŇĪĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                                    0&/-0-1'   
    (Microbiology in Everyday Life) 
518 101 ŏĪėőĬőĸĵňĔŅĶŏıŅŃŏľŖħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         0&/-0-1' 
   &Mushroom Cultivation Technology'      

 

      2. ľĴĺħĺŇĝŅŏĜıŅŃ  ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ97 ľĬƞĺĵĔŇĨȮȮĮĶŃĔŀĭħƟĺĵȮȮȮȮȮȮ 
2.1 ĺŇĝŅŐĔĬ ěŜŅĬĺĬȮ 27  ľĬƞĺĵĔŇĨ ĮĶŃĔŀĭħƟĺĵ 
511 106 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1           3(3-0-6)  
             (Calculus for Biological Scientists I) 
511 107 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2           3(3-0-6)  
             (Calculus for Biological Scientists II) 
512 101  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                                  3(3-0-6) 
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             (General Biology I) 
512 102  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                                     3(3-0-6) 
             (General Biology II) 
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512 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                              1(0-3-0) 
             (General Biology Laboratory I) 
512 104  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                              1(0-3-0) 
             (General Biology Laboratory II) 
513 101  ŏėĴňĪńŗĺœĮȮ1                                          3(3-0-6) 
             (General Chemistry I) 
513 102 ŏėĴňĪńŗĺœĮȮ2                                          3(3-0-6) 
             (General Chemistry II) 
513 103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                                 1(0-3-0) 
             (General Chemistry Laboratory I) 
513 104 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                                 1(0-3-0) 
             (General Chemistry Laboratory II) 
514 107  ĲƕĽŇĔĽƢıŊŘĬģŅĬȮ                                        4(4-0-8) 
             (Fundamental Physics) 
514 108  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ                            1(0-3-0) 
             (Fundamental Physics Laboratory) 
 
2.2  ĺŇĝŅŏĜıŅŃħƟŅĬ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ70 ľĬƞĺĵĔŇĨ ĮĶŃĔŀĭħƟĺĵ 
      2.2.1 ĺŇĝŅĭńĚėńĭȮȮȮěŜŅĬĺĬȮȮ31ȮȮľĬƞĺĵĔŇĨȮȮȮĮĶŃĔŀĭħƟĺĵ 
              2.2.1.1  ĔĸŋƞĴĺŇĝŅĭńĚėńĭŏĜıŅŃȮěŜŅĬĺĬȮȮ37 ľĬƞĺĵĔŇĨȮȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 201 ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Genetics) 
512 202 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
            (Genetics Laboratory) 
512 203 ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Ecology) 
512 204 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
            (Ecology Laboratory) 
512 301 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Cell Biology)         
512 302 ĺŇĺńĥĬŅĔŅĶȮȮȮȮȮȮȮȮȮȮ               3(3-0-6) 
   (Evolution) 
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512 491 ĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-2-1) 
   (Seminar) 
512 493 őėĶĚĚŅĬĺŇěńĵȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-2-1) 
   (Research Project I) 
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512 494 őėĶĚĚŅĬĺŇěńĵȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(0-4-2) 
   (Research Project II) 
513 231 ŏėĴňĺŇŏėĶŅŃľƢȮ1                   2(2-0-4) 
   (Analytical Chemistry I) 
513 233 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1               1(0-3-0) 
   (Analytical Chemistry Laboratory I) 
513 250 ŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
   (Organic Chemistry) 
513 255 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
   (Organic Chemistry Laboratory) 
513 341 ĝňĺŏėĴňȮ1                      4(4-0-8) 
   (Biochemistry I) 
513 343 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňȮ1                 1(0-3-0) 
   (Biochemistry Laboratory I) 
515 205 ĽĩŇĨŇĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı   3(2-2-5) 
   (Statistics for Biological Scientists) 
518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
   (General Microbiology) 
518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮ    1(0-3-0) 
   (General Microbiology Laboratory) 
        
           2.2.1.2 ĔĸŋƞĴĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮȮěŜŅĬĺĬȮ16 ľĬƞĺĵĔŇĨȮȮŒľƟŏĸŊŀĔěŅĔŐįĬŒħŐįĬľĬŉŗĚĨƞŀœĮĬňŘ 
  ȮȮȮȮȮ ȮȮȮȮȮȮȮŐįĬȮ/ȮĝňĺĺŇĪĵŅĪŅĚıķĔļĻŅĽĨĶƢȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 311 ĔŅĵĺŇĳŅėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
   (Plant Anatomy) 
512 312 ĮĢŇĭńĨŇĔŅĶĔŅĵĺŇĳŅėıŊĝȮȮȮȮ   1(0-3-0) 
   (Plant Anatomy Laboratory) 
512 313 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
   (Plant Physiology) 
512 314 ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮ   1(0-3-0) 
   (Plant Physiology Laboratory) 
512 315 ŀĬŋĔĶĴĺŇīŅĬıŊĝ           3(3-0-6) 
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   (Plant Taxonomy) 
512 316 ĮĢŇĭńĨŇĔŅĶŀĬŋĔĶĴĺŇīŅĬıŊĝ   1(0-3-0) 
   (Plant Taxonomy Laboratory) 
512 317 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚȮ   3(3-0-6) 
   (Morphology of Vascular Plants) 
512 318 ĮĢŇĭńĨŇĔŅĶĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚȮȮ   1(0-3-0) 
   (Morphology of Vascular Plant Laboratory) 

 
          ŐįĬȮ2  ĝňĺĺŇĪĵŅĪŅĚĽńĨĺĺŇĪĵŅȮȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 233 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ   3(3-0-6) 
   (Invertebrate Zoology) 
512 234 ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮ   1(0-3-0) 
   (Invertebrate Zoology Laboratory) 
512 235 ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮ   3(3-0-6) 
   (Vertebrate Zoology) 
512 236 ĮĢŇĭńĨŇĔŅĶĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮ   1(0-3-0) 
   (Vertebrate Zoology Laboratory) 
512 331 ĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     3(3-0-6) 
   (Histology) 
512 332 ĮĢŇĭńĨŇĔŅĶĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
   (Histology Laboratory) 
512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
   (Animal Physiology) 
512 334 ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
   (Animal Physiology Laboratory) 

            2.2.2  ĺŇĝŅŏĸŊŀĔȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/5ȮľĬƞĺĵĔŇĨȮŒľƟŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮŐĸŃ/ľĶŊŀȮ
ŏĸŊŀĔĻŉĔļŅœħƟěŅĔĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ 
       2.2.2.1  ĔĸŋƞĴĺŇĝŅıķĔļĻŅĽĨĶƢȮȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 211 ıŊĝĽĺĬ     2(2-0-4) 
   (Horticultural Science) 
512 212 ĮĢŇĭńĨŇĔŅĶıŊĝĽĺĬ    1(0-3-0) 
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   (Horticultural Science Laboratory) 
512 213 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟ            2(2-0-4) 
   (Orchid Science and Technology) 
512 214ȮĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟ    1(0-3-0) 
   (Orchid Science and Technology Laboratory) 
512 215 ıŊĝĔńĭĽŇŗĚŐĺħĸƟŀĴ    1&1-.-4' 
   &Plant and Environment) 
512 216 œĴƟħŀĔœĴƟĮĶŃħńĭ    2(2-0-4) 
   (Flowering and Ornamental Plant) 
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512 217 ĮĢŇĭńĨŇĔŅĶœĴƟħŀĔœĴƟĮĶŃħńĭ   1(0-3-0) 
   (Flowering and Ornamental Plant Laboratory) 
512 322 ĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮ    3(3-0-6) 
   (Phycology) 
512 323 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮȮȮȮ   1(0-3-0) 
   (Phycology Laboratory) 
512 324 ŏĪėőĬőĸĵňőŀĴŇĔĽƢĕŀĚıŊĝ                 1&1-.-4' 
             &Plant OMICS Technology) 
512 325 ĽŅĶĪŋĨŇĵĳŌĴŇěŅĔıŊĝ ȮȮȮȮȮȮȮȮ   3(3-0-6) 
     (Secondary Metabolites from Plant) 
512 411 ıķĔļĻŅĽĨĶƢĪŅĚŏĻĶļģĔŇěȮ   3(3-0-6) 
     (Economic Botany) 
512 413 őĶėıŊĝȮȮȮȮȮ    3(3-0-6) 
    (Plant Pathology) 
512 414 ĮĢŇĭńĨŇĔŅĶőĶėıŊĝȮȮȮȮȮȮȮ    1(0-3-0) 
    (Plant Pathology Laboratory) 
512 415 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮ                               2(2-0-4) 
      (Plant Tissue and Cell Culture) 
512 416ȮĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮ                  1(0-3-0) 
      (Plant Tissue and Cell Culture Laboratory)             
512 421ȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮȮ                                          2(2-0-4) 
            (Plant Breeding) 
512 422 ĮĢŇĭńĨŇĔŅĶĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮȮ                              1(0-3-0) 
            (Plant Breeding Laboratory) 
512 423 ĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴ           2(2-0-4) 
            (Plant Response to Environmental Stresses) 
512 424 ĮĢŇĭńĨŇĔŅĶĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴ    1(0-3-0) 
      (Plant Response to Environmental Stress Laboratory) 
512 425 ĽĶňĶĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬȮȮȮȮȮȮ   0&0-.-2' 
            Ȯ&Postharvest Physiology and Technology of Horticultural Crops' 
512 426ȮĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮ/&.-1-.' 

        &Postharvest Physiology and Technology of Horticultural Crop  
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        Laboratory' 
512 427 ŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ   0&0-.-2' 
            (Hormones and Plant Development) 
512 428 ĮĢŇĭńĨŇĔŅĶŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ   /&.-1-.' 
            (Hormones and Plant Development Laboratory) 
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   2.2.2.2  ĔĸŋƞĴĺŇĝŅĽńĨĺĺŇĪĵŅȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 231 ĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ   3(3-0-6) 
            (Vertebrate Embryology) 
512 232 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮ   1(0-3-0) 
            (Vertebrate Embryology Laboratory) 
512 237 ĔňĢĺŇĪĵŅȮȮȮ    3(3-0-6) 
            (Entomology) 
512 238 ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅȮȮȮȮȮȮȮ   1(0-3-0) 
            (Entomology Laboratory) 
512 335 ĽńĨĺƢĪħĸŀĚ    2(2-0-4) 
            (Laboratory Animals) 
512 341  ĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ                                 0&2-0-4)  
            (Medical Entomology)    
512 342 ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ                       /(.-1-.)  
            (Medical EntomologyȮLaboratory)     
512 343 ĮĶĽŇĨĺŇĪĵŅȮ       3(3-0-6) 
            (Parasitology) 
512 344 ĮĢŇĭńĨŇĔŅĶĮĶĽŇĨĺŇĪĵŅ    1(0-3-0) 
            (Parasitology Laboratory) 
512 431 ĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3(3-0-6) 
            (Endocrinology) 
512 432 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮ  1(0-3-0) 
            (Endocrinology Laboratory) 
512 433 ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮȮȮ  2(2-0-4) 
            (Animal Cell Culture) 
512 434 ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮȮȮ  1(0-3-0) 
            (Animal Cell Culture Laboratory) 
512 435 ĺŇĪĵŅĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮ  3(3-0-6) 
            (Mammalogy) 
512 437 ĮƤĔļňĺŇĪĵŅ     3(3-0-6) 
            (Ornithology) 
512 438 ĮĢŇĭńĨŇĔŅĶĮƤĔļňĺŇĪĵŅ  1(0-3-0) 
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            (Ornithology Laboratory) 
512 439 ĺŇĪĵŅŐıĸĚĔƢĨŀĬȮ  3(3-0-6) 
            (Planktonology) 
512 440 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŐıĸĚĔƢĨŀĬȮȮȮ  1(0-3-0) 
            (Planktonology Laboratory) 
512 441 ĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ  3(3-0-6) 
            (Host Defense Mechanism) 
512 442 ĮĢŇĭńĨŇĔŅĶĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ  1(0-3-0) 
            (Host Defense MechanismȮLaboratory) 
512 443 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě  0(2-0-4) 
            (Economic Invertebrates) 
512 444 ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě   1(0-3-0) 
            (Economic InvertebrateȮLaboratory) 
512 445 ĝňĺĺŇĪĵŅĔŅĶĽŊĭıńĬīŋƢȮȮȮȮȮȮȮ   3(3-0-6) 
            (Reproductive Biology) 
512 446 ŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ   1&1-.-4' 
            (Techniques in Molecular Genetics and Genetic Engineering) 
512 447 ĮĢŇĭńĨŇĔŅĶŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ   1(0-3-0) 
            (Techniques in Molecular Genetics and Genetic Engineering Laboratory) 

 

   2.2.2.3  ĔĸŋƞĴĺŇĝŅıńĬīŋĻŅĽĨĶƢȮȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 361 ıńĬīŋĻŅĽĨĶƢĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Plant Genetics) 
512 362 ŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   2(2-0-4) 
            (DNA Markers and Applications) 
512 363Ȯ ŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮ                  3(3-0-6) 
           ȮȮ&Fundamental Molecular Biology'   
512 364ȮĮĢŇĭńĨŇĔŅĶŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮ   /(.-1-.) 
            (Fundamental Molecular BiologyȮLaboratory) ȮȮ    
512 461 ıńĬīŋĻŅĽĨĶƢĕŀĚĴĬŋļĵƢ    2(2-0-4) 
            (Human Genetics) 
512 462 ıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮȮ        2(2-0-4) 
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            (Cytogenetics) 
512 463 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮȮ        1(0-3-0) 
            (Cytogenetics  Laboratory) 

 

   2.2.2.4  ĔĸŋƞĴĺŇĝŅĬŇŏĺĻĺŇĪĵŅȮȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 471 ĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Animal Ecology) 
512 472 ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            (Marine Ecology) 
 
512 473 ĬŇŏĺĻĺŇĪĵŅĮƙŅĝŅĵŏĸĬ    3(3-0-6) 
            (Mangrove Ecology) 
512 474 ĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝ    3(3-0-6) 
            (Plant Ecology) 

 

   2.2.2.5  ĔĸŋƞĴĺŇĝŅĮĶŃĔŀĭĽŅĕŅȮœħƟŐĔƞȮĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
512 181 ĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ   1(1-0-2) 
            (Biological Illustration) 
512 182 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ   2(0-6-0) 
            (Biological Illustration Laboratory) 
512 183 ĪńĬőĸĔĔńĭĝňĺĺŇĪĵŅ    1&1-.-4' 
            (Bio-update) 
512 481 œĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ   2(2-0-4) 
            (Microscopic Technique in Biology) 
512 482 ĮĢŇĭńĨŇĔŅĶœĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ   2(0-6-0) 
            (Microscopic Technique in Biology Laboratory) 
512 495 ĔŅĶİƗĔĚŅĬȮȮȮȮȮȮȮ                                                    1(œĴƞĬƟŀĵĔĺƞŅȮ7.ȮĝńŗĺőĴĚ' 
            (Practical Training) 
518 205 ŏľŖħĶŅĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1&1-.-4' 
            (Mycology) 
518 206ȮĮĢŇĭńĨŇĔŅĶŏľŖħĶŅĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   /&.-1-.' 
            (Mycology Laboratory) 
518 321 ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮ      3(3-0-6) 
            (Dairy Product Microbiology) 
518 322 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
            (Dairy Product Microbiology Laboratory) 
518 331 ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
            (Yeast Biology and Technology) 
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518 332 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1(0-3-0) 
             (Yeast Biology and Technology Laboratory) 
518 341ȮěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
             &Environmental Microbiology) 
518 342 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
            (Environmental Microbiology Laboratory) 
518 421  ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı                   3(3-0-6) 
            (Food Microbiology for Health) 
518 422 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı                1(0-3-0) 
            (Food Microbiology for Health Laboratory) 
518 431 ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮ           2(2-0-4) 
            (Industrial Microbiological Technology) 
 
518 432 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮ    1(0-3-0) 
            (Industrial Microbiological Technology Laboratory) 
 
   3.  ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮ6  ľĬƞĺĵĔŇĨȮ 
   ȮȮȮȮŒľƟŏĸŊŀĔĻŉĔļŅœħƟěŅĔĪŋĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮľĶŊŀĶŅĵĺŇĝŅĕŀĚ
ĽĩŅĭńĬŀŊŗĬĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĩƟŅĬńĔĻŉĔļŅŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅ
ŒĬĺŇĝŅŏĸŊŀĔĕŀĚľĴĺħĺŇĝŅŏĜıŅŃȮȮȮěŃĨƟŀĚĬŜŅœĮėŇħėƞŅĶŃħńĭŏĜĸňŗĵĕŀĚĪŋĔĶŅĵĺŇĝŅŒĬĺŇĝŅŏĜıŅŃħƟŅĬĕŀĚľĴĺħ
ĺŇĝŅŏĜıŅŃħƟĺĵŏıŊŗŀĨĶĺěĽŀĭŏĚŊŗŀĬœĕĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ľĴŅĵŏľĨŋȮ ĔŅĶĬńĭľĬƞĺĵĔŇĨŒĬŐĨƞĸŃľĴĺħĺŇĝŅȮ ŒľƟĬńĭŏĮƦĬĶŅĵĺŇĝŅȮ ěŃŐĵĔĬńĭľĬƞĺĵĔŇĨĶŅĵĺŇĝŅŒħĶŅĵĺŇĝŅ
ľĬŉŗĚœĮœĺƟĪńŘĚĽŀĚľĴĺħĺŇĝŅœĴƞœħƟ 
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1,/,2ȮȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
081 102 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 1&0-0-3' 
3//Ȯ/.4 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ/ 1&1-.-4' 
512 101  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                               3(3-0-6) 
512 103  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                        1(0-3-0) 
513 101  ŏėĴňĪńŗĺœĮȮ1                                  3(3-0-6) 
513 103  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                           1(0-3-0) 
514 107 ĲƕĽŇĔĽƢıŊŘĬģŅĬ 4(4-0-8) 
514 108  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ                          1(0-3-0) 

ĶĺĴěŜŅĬĺĬ 19 
 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
081 103 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ 1&0-0-3' 
3//Ȯ/.5 ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ0 1&1-.-4' 
512  102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                               3(3-0-6) 
512  104  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                        1(0-3-0) 
513  102  ŏėĴňĪńŗĺœĮȮ2                                  3(3-0-6) 
513  104  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                           1(0-3-0) 
źźźź ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 3 

ĶĺĴěŜŅĬĺĬ /5 
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ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
510 201  ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
513 250  ŏėĴňŀŇĬĪĶňĵƢ                                   3(3-0-6) 
513 255  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ                            1(0-3-0) 
515 201  ĽĩŇĨŇıŊŘĬģŅĬ                              3(2-2-5) 
518 201  ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ                               3(3-0-6) 
518 202  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ                        1(0-3-0) 
źźź ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ               4 

ĶĺĴěŜŅĬĺĬ 18 
 

ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
510 202  ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶ 3(3-0-6) 
512 201 ıńĬīŋĻŅĽĨĶƢ 3(3-0-6) 
512 202 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ 1(0-3-0) 
512 203 ĬŇŏĺĻĺŇĪĵŅ                        3(3-0-6) 
512 204 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅ 1(0-3-0) 
515 205  ĽĩŇĨŇĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı        3(2-2-5) 
źźź,, ĺŇĝŅŏĸŊŀĔŒĬĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĔŜŅľĬħőħĵėĦŃ

ĺŇĪĵŅĻŅĽĨĶƢ                
3 

źźź,, ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň                3 
ĶĺĴěŜŅĬĺĬ 20 
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ĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
 081 101   ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 3(3-0-6) 

513 231  ŏėĴňĺŇŏėĶŅŃľƢ 1 2(2-0-4) 
513 233  ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1 1(0-3-0) 
513 341  ĝňĺŏėĴň  1 4(4-0-8) 
513 343  ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴň 1 1(0-3-0) 
źź,, ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ 8Ȯ 

ĶĺĴěŜŅĬĺĬ 19Ȯ 
 

ĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
512 301 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢ 3(3-0-6) 
3/0Ȯ1.0 ĺŇĺńĥĬŅĔŅĶ 3(3-0-6) 
źź,, ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ 4 
źź,, ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 3 
źźź ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ 3Ȯ 
źźź, ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 3 

ĶĺĴěŜŅĬĺĬ /7Ȯ 
 

ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
512 491 ĽńĴĴĬŅ                               1(0-2-1) 
512 493  őėĶĚĚŅĬĺŇěńĵȮ1                                  1(0-2-1) 
źźź,, ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ                      8Ȯ 
źźźź ĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 3Ȯ 

ĶĺĴěŜŅĬĺĬ /1Ȯ 
 

ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
512 494  őėĶĚĚŅĬĺŇěńĵȮ0                                2 (0-4-2) 
źź,Ȯ ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ 6 

ĶĺĴěŜŅĬĺĬ 6 
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Ȯ   1,/,3ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ  
 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 
.6/Ȯ/./ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮ   1&1-.-4' 
  (Thai for Communication) 

ȮȮȮȮȮȮȮȮȮȮľĸńĔŐĸŃŐĬĺėŇħĕŀĚĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃĽĶƟŅĚĽĶĶėƢȮŏıŊŗŀŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟœħƟħƟĺĵĨĬŏŀĚ 

           Principles and concepts  of communication; the use of Thai language 
skills for effective and creative communication in daily life and for knowledge 
seeking. 

 
.6/Ȯ/.0 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ   3(2-2-5) 

 &English for Everyday Use) 
ȮȮȮȮȮȮȮȮȮȮĔŅĶİƗĔĪńĔļŃĳŅļŅŀńĚĔķļĪńŘĚȮ2ȮħƟŅĬȮőħĵİƗĔĔŅĶĲƤĚŐĸŃĔŅĶıŌħŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃ
ŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮİƗĔŀƞŅĬŏıŊŗŀėĺŅĴŏĕƟŅŒě ĽŅĴŅĶĩĽĶŋĮŒěėĺŅĴĽŜŅėńĠȮİƗĔŏĕňĵĬŒĬĶŃħńĭĵƞŀ
ľĬƟŅȮŐĸŃĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļŏĮƦĬŏėĶŊŗŀĚĴŊŀŐĽĺĚľŅėĺŅĴĶŌƟœħƟħƟĺĵĨĬŏŀĚ 
          Practice of four language skills with an emphasis on listening and 
speaking in everyday life and in various situations; practice of reading 
comprehension to be able to summarize main points;  practice of paragraph 
writing; ability to use English as a tool for knowledge seeking. 

 
.6/Ȯ/.1 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ   3(2-2-5) 
  &English Skills Development) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶİƗĔĪńĔļŃĳŅļŅŀńĚĔķļĪńŘĚȮ2ȮħƟŅĬȮőħĵİƗĔĔŅĶŀƞŅĬŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬŏĔňŗĵĺĔńĭ

ŏĶŊŗŀĚĪňŗŀƞŅĬȮĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶŀƞŅĬœĮĮĶŃĔŀĭĔŅĶŏĕňĵĬȮĲƤĚěńĭŒěėĺŅĴŐĸŃĽŅĴŅĶĩ
ŒĝƟĳŅļŅŀńĚĔķļŏĮƦĬŏėĶŊŗŀĚĴŊŀŐĽĺĚľŅėĺŅĴĶŌƟœħƟħƟĺĵĨĬŏŀĚ 
          Practice of four language skills with an emphasis on reading and 
discussion on what is read; ability to use  information from reading to write; 
listening for main ideas; ability to use English as a tool for knowledge seeking. 
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.60Ȯ/./ ĴĬŋļĵƢĔńĭĻŇĸĮŃ   1&1-.-4' 
  (Man and Art) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠĕŀĚĻŇĸĮŃȮĭĪĭŅĪĕŀĚĴĬŋļĵƢŒĬģŅĬŃįŌƟĽĶƟŅĚĽĶĶėƢĚŅĬĻŇĸĮŃȮĪňŗĴŅĕŀĚŐĶĚ
ĭńĬħŅĸŒěȮĺŇĺńĥĬŅĔŅĶĕŀĚįĸĚŅĬĻŇĸĮŃŒĬħƟŅĬĪńĻĬĻŇĸĮƝȮĻŇĸĮŃĔŅĶŐĽħĚȮŐĸŃħĬĨĶňěŅĔŀħňĨĩŉĚ
ĮƤěěŋĭńĬȮȮȮĪńŘĚĬňŘőħĵėĶŀĭėĸŋĴĮĶŃŏħŖĬĽŜŅėńĠĨƞŀœĮĬňŘȮėŊŀȮĸńĔļĦŃŏĜıŅŃĕŀĚĚŅĬĻŇĸĮŃȮĻŇĸĮŃŒĬ
ģŅĬŃĽŊŗŀėĺŅĴėŇħȮŀŅĶĴĦƢȮėĨŇėĺŅĴŏĝŊŗŀȮŐĸŃĔŅĶĽŃĪƟŀĬĳŅıĽńĚėĴȮĺŇīňĔŅĶĴŀĚŐĸŃĝŊŗĬĝĴįĸĚŅĬ
ĻŇĸĮŃěŅĔŐĚƞĴŋĴĽŋĬĪĶňĵĻŅĽĨĶƢȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĻŇĸĮŃĔńĭĴĬŋļĵƢŐĸŃĽńĚėĴ 
          The significance of arts; the role of mankind as art creators; sources of 
inspiration; the evolution of art in the areas of visual arts, drama and music from 
the past to the present; unique characteristics of artworks, arts as an expression 
mdȮk_liglbŲqȮgbc_q*Ȯckmrgmlq*Ȯ`cjgcdqȮ_lbȮ_qȮ_ȮpcdjcargmlȮmdȮqmagcrw*Ȯ_prȮ
appreciation from aesthetic perspectives and the interaction between art, 
mankind and society. 

 
082 102  ĴĬŋļĵƢĔńĭĔŅĶĽĶƟŅĚĽĶĶėƢ   1&1-.-4' 
  &Man and Creativity) 

ȮȮȮȮȮȮȮȮȮȮĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵĝŅĨŇŐĸŃĭĪĭŅĪĕŀĚĴĬŋļĵƢŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĪńŘĚĽŇŗĚĪňŗŏĮƦĬ
ĬŅĴīĶĶĴŐĸŃĶŌĮīĶĶĴȮĞŉŗĚŏĮƦĬĶŅĔģŅĬĕŀĚėĺŅĴŏěĶŇĠĕŀĚĽńĚėĴĴĬŋļĵƢŒĬħƟŅĬĨƞŅĚŕȮĪňŗĽŊĭ
ŏĬŊŗŀĚěŅĔőĭĶŅĦĽĴńĵĴŅĩŉĚĮƤěěŋĭńĬȮȮĮƤěěńĵĪňŗŏŀŊŘŀĨƞŀĔŅĶĽĶƟŅĚĽĶĶėƢȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚĽĶĶėƢȮ
ĸńĔļĦŃŐĸŃįĸįĸŇĨĕŀĚĔŅĶĽĶƟŅĚĽĶĶėƢȮĨĸŀħěĬįĸĔĶŃĪĭĨƞŀĴĬŋļĵĝŅĨŇŒĬŐĨƞĸŃĵŋėŐĨƞĸŃĽĴńĵȮȮȮ
ĪńŘĚĬňŘȮőħĵĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĮĶŇĪńĻĬƢĮĶŃĺńĨŇĻŅĽĨĶƢȮŐĸŃěŅĔĴŋĴĴŀĚĕŀĚĻŅĽĨĶƢĨƞŅĚŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

           The evolution of mankind; mankinbŲqȮpmjcȮglȮ_`qrp_arȮ_lbȮamlapcrcȮ
creation which have been the foundations of human civilization from the past 
to the present; contributing factors, processes, characteristics and outputs of 
creativity and impacts on mankind in each period; analysis from the perspective 
of history and relevant disciplines. 

 
.60Ȯ/.1 ĮĶńĝĠŅĔńĭĝňĺŇĨ  1&1-.-4' 
  (Philosophy and Life) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴėŇħŐĸŃĺŇīňĔŅĶĪŅĚĮĶńĝĠŅŀńĬŏĔňŗĵĺŏĬŊŗŀĚĔńĭĝňĺŇĨȮĔŅĶŐĽĺĚľŅėĺŅĴěĶŇĚȮ
ėĺŅĴĶŌƟȮėŋĦėƞŅĪŅĚěĶŇĵīĶĶĴŐĸŃėĺŅĴĚŅĴȮĔŅĶėŇħŀĵƞŅĚĴňŏľĨŋįĸȮĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬȮĮƤĠľŅ
ĶƞĺĴĽĴńĵȮȮȮŀńĬěŃĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽŜŅĬŉĔĪŅĚěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮŐĸŃĽńĚėĴ 
          The significance of philosophy, concepts and philosophical methods 
related to life; the acquisition of truth, knowledge, ethical values and beauty; 
logical thinking and analysis of contemporary issues leading to ethical 
consciousness and social and personal responsibilities. 
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.60Ȯ/.2 ŀŅĶĵīĶĶĴőĸĔ   1&1-.-4' 
  (World Civilization) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵĕŀĚėŜŅĺƞŅȮŀŅĶĵīĶĶĴȮĶŌĮŐĭĭŐĸŃĮƤěěńĵıŊŘĬģŅĬĪňŗĬŜŅœĮĽŌƞĔŜŅŏĬŇħĕŀĚŀŅĶĵ
īĶĶĴȮėĺŅĴĶŋƞĚŏĶŊŀĚŐĸŃėĺŅĴŏĽŊŗŀĴĕŀĚŀŅĶĵīĶĶĴĽŜŅėńĠĕŀĚőĸĔŒĬŐĨƞĸŃĵŋėĽĴńĵȮĔĶŃĭĺĬĔŅĶ
ĽńŗĚĽĴėĺŅĴŏěĶŇĠĪňŗĴŅěŅĔėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮȮĔŅĶŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚ
ŀŅĶĵīĶĶĴĨƞŅĚŕȮĪńŘĚŒĬħƟŅĬĺńĨĩŋīĶĶĴŐĸŃěŇĨŒěȮœĴƞĺƞŅěŃŏĮƦĬĶŃĭĭĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮ
ĔġľĴŅĵȮĺĶĶĦĔĶĶĴȮĻŇĸĮĔĶĶĴȮĮĶńĝĠŅȮĻŅĽĬŅŐĸŃėĨŇėĺŅĴŏĝŊŗŀȮĞŉŗĚĵńĚėĚĴňėŋĦŌĮĔŅĶĨƞŀĽńĚėĴ
ĴĬŋļĵƢŒĬĮƤěěŋĭńĬ 
          The significance of civilization;  forms and fundamental factors leading to 
the origin of civilization, the glory and decline of world civilization in each 
period; the process of civilization accumulating from creativity and learning 
experience and material and spiritual interaction between civilizations related to 
politics and government, law, literature, art, philosophy, religions and beliefs 
benefiting present society. 

 
.60Ȯ/.3 ŀŅĶĵīĶĶĴœĪĵ   1&1-.-4' 
  (Thai Civilization) 

ȮȮȮȮȮȮȮȮȮȮıŊŘĬģŅĬŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚŀŅĶĵīĶĶĴœĪĵȮĳŌĴŇľĸńĚĪŅĚħƟŅĬĮĶŃĺńĨŇĻŅĽĨĶƢȮĔŅĶ
ĽĶƟŅĚĽĶĶėƢȮėƞŅĬŇĵĴȮĳŌĴŇĮƤĠĠŅœĪĵȮŐĸŃĴĶħĔĪŅĚĺńĥĬīĶĶĴȮőħĵėĶŀĭėĸŋĴĳŅļŅȮĺĶĶĦĔĶĶĴȮ
ĻŇĸĮŃȮĻŅĽĬŅȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĶĺĴĪńŘĚįĸĔĶŃĪĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňŐĸŃĭĪĭŅĪĕŀĚœĪĵŒĬĮĶŃĝŅėĴĶŃľĺƞŅĚĮĶŃŏĪĻ 
          Foundations and evolution of Thai civilization with an emphasis on 
historical background, creativity, social value, folk wisdom and cultural heritage: 
language, literature, art, religion, politics and government, the economy and 
society; the effects of science and technology; the role of Thailand as a member 
of the international community. 

 
082 106ȮȮȮ ĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
  (Architecture and Related Art in ASEAN Community) 

ȮȮȮȮȮȮȮȮȮȮĔŅĶĨńŘĚĩŇŗĬģŅĬĪňŗĽńĴıńĬīƢĔńĭĳŌĴŇĻŅĽĨĶƢŐĸŃĶŃĭĭĬŇŏĺĻĬƢȮĶŌĮŐĭĭĪňŗľĸŅĔľĸŅĵĕŀĚ
ĽĩŅĮƤĨĵĔĶĶĴıŊŘĬĩŇŗĬȮȮėĨŇėĺŅĴŏĝŊŗŀȮĻŅĽĬŅȮĺńĥĬīĶĶĴȮȮıńĥĬŅĔŅĶĪŅĚĽĩŅĮƤĨĵĔĶĶĴȮĻŇĸĮŃ
ŐĸŃĴĶħĔĪŅĚĽĩŅĮƤĨĵĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴĶƞĺĴĽĴńĵĪňŗŏĮƦĬŏŀĔĸńĔļĦƢĕŀĚŐĨƞĸŃ
ĝŅĨŇŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ 

              The development of settlements in relation to geography and ecology.  
Examining different styles of vernacular architecture, in the context of belief, 
religion, and culture.  The development of architecture, its related arts and 
architectural heritage.   Contemporary architecture indicative of the identity of 
ASEAN countries.  
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082 107  ĽĴŅīŇŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨ   3(3-0-6) 
 (Meditation for Self-Development) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅĽĴŅīŇȮěŋħĮĶŃĽĚėƢȮĺŇīňĔŅĶȮĕńŘĬĨŀĬȮěŋħŏĶŇŗĴĨƟĬĕŀĚĔŅĶĪŜŅĽĴŅīŇȮ
ĸńĔļĦŃĕŀĚĔŅĶĭĶŇĔĶĶĴŐĸŃĔŅĶĪŜŅĽĴŅīŇȮĮĶŃőĵĝĬƢĕŀĚĽĴŅīŇȮĸńĔļĦŃŀŅĔŅĶĨƞŀĨƟŅĬĽĴŅīŇȮ
ŐĸŃĔŅĶĬŜŅĽĴŅīŇœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĽĴŅīŇĔńĭĔŅĶŏĶňĵĬŐĸŃĔŅĶĚŅĬȮĸńĔļĦŃȮĕńŘĬĨŀĬȮ
ėŋĦĽĴĭńĨŇȮĮĶŃőĵĝĬƢĕŀĚğŅĬŐĸŃĠŅĦȮĽŇŗĚĪňŗėĺĶĶŌƟŏĶŊŗŀĚĺŇĮƤĽĽĬŅȮėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĽĴĩŃ
ĔńĭĺŇĮƤĽĽĬŅȮŐįĬįńĚĽĴĩŃĔńĭĺŇĮƤĽĽĬŅȮĝŅĺőĸĔĔńĭĺŇĮƤĽĽĬŅ 

 ȮȮ          Meanings, objectives, methods, and stages of meditation.  The 
commencement of meditation, the characteristics, and benefits of recitation 
and meditation.  Characteristics of anti-meditative states and the applications 
of meditation in daily life.  Meditation for study and work, including the 
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and 
jhana (awareness).  Concepts of Vipassana (insight) and the differences between 
Samatha (serenity) and Vipassana, including diagrams of Samatha and Vipassana 
techniques.  The relevance of Vipassana for global citizens. 

 
082 108   ĻŇĸĮŃĔńĭĺńĥĬīĶĶĴĪŅĚĔŅĶŏľŖĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
             (Art and Visual Culture)   

ȮȮȮȮȮȮȮȮȮȮįĸįĸŇĨĪŅĚĺńĥĬīĶĶĴŒĬħƟŅĬĻŇĸĮŃȮĔŅĶŀŀĔŐĭĭȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴěŅĔĮƤěěńĵĕŀĚ
ĮĶńĝĠŅȮĔŅĶŏĴŊŀĚȮĽńĚėĴȮȮŏĻĶļģĔŇěȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĽńĚėĴĨŃĺńĬĨĔȮįĸĔĶŃĪĭ
ěŅĔĔŅĶĶńĭĺńĥĬīĶĶĴĪŅĚĔŅĶŏľŖĬěŅĔĨŃĺńĬĨĔŏĕƟŅĴŅŒĬĽńĚėĴœĪĵ 

  ȮȮȮȮȮȮȮȮȮȮȮȮCultural products in art, design and architecture as reflection of 
philosophy, politics, economics science and technology of western culture, 
effect of the adoption of Western visual culture on Thai society. 

 
082 109  ħĬĨĶňĺŇěńĔļƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
             (Music Appreciation) 
 ȮȮȮȮȮȮȮȮȮȮŀĚėƢĮĶŃĔŀĭĕŀĚħĬĨĶňȮħĬĨĶňœĪĵŐĸŃĨƞŅĚĝŅĨŇȮįĸĚŅĬĕŀĚėňĨĔĺňœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻĪňŗ

ĽŜŅėńĠȮĔŅĶŏĮĶňĵĭŏĪňĵĭĸńĔļĦŃĕŀĚħĬĨĶňĝŅĨŇĨƞŅĚŕȮĶĺĴĪńŘĚħĬĨĶňıŊŘĬĭƟŅĬȮĸńĔļĦŃŏĜıŅŃĕŀĚ
ħĬĨĶňĮĶŃěŜŅĝŅĨŇœĪĵȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėňĨĻŇĸĮƝĔńĭĻŇĸĮŃŐĕĬĚŀŊŗĬ  
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  ȮȮȮȮȮȮȮȮȮȮElements of music, Thai and foreign music; works of important Thai and 
foreign composers; comparison of characteristics of music from different nations 
and folk music; unique characteristics of Thai music, and the relationship 
between music and other art forms. 

 

 

082 110   ĻŇĸĮŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĽŋĕ    1&1-.-4' 

ȮȮȮȮȮȮ  &Art of Living and Working for Happiness) 

                    ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀėĺŅĴŏĕƟŅŒěĝňĺŇĨĕŀĚĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮĭĪĭŅĪľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀĨńĺŏŀĚŐĸŃĽńĚėĴȮľĸńĔĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĭŋėĸŇĔĳŅıŐĸŃĴŅĶĵŅĪĪŅĚĽńĚėĴȮėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬħƟĺĵėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃ
ĔŅĶĪŜŅĚŅĬĳŅĵŒĨƟľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

   Ȯ Studying in order to understand oneself and others.  Roles and 
responsibility for oneself and community.  Principles of cooperation.  
Personality and social manners.  Morals and ethics in everyday life and work.  
Ways of living and working based on principles of sufficiency economy. 

 

.61Ȯ/./ ȮȮ ĴĬŋļĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴ    1&1-.-4' 

  (Man and His Environment)Ȯ 
ȮȮȮȮȮȮȮȮȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴŐĸŃĳŌĴŇĬŇŏĺĻĬƢȮőħĵıŇěŅĶĦŅĩŉĚėĺŅĴĽńĴıńĬīƢ
ĕŀĚĔŅĶŀĵŌƞĶƞĺĴĔńĬĕŀĚĽŇŗĚĴňĝňĺŇĨŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴħŋĸŐľƞĚīĶĶĴĝŅĨŇȮĮƤěěńĵĪňŗĬŜŅœĮĽŌƞėĺŅĴŏĽŊŗŀĴ
őĪĶĴĕŀĚĽŇŗĚŐĺħĸƟŀĴȮīĶĶĴĝŅĨŇȮŐĸŃĳŌĴŇĬŇŏĺĻĬƢȮĸńĔļĦŃŐĸŃĕŀĭŏĕĨĕŀĚĮƤĠľŅŒĬĮƤěěŋĭńĬȮ
ŐĬĺőĬƟĴĕŀĚĮƤĠľŅŒĬŀĬŅėĨŐĸŃįĸĔĶŃĪĭĨƞŀĴĬŋļĵĝŅĨŇ ĨĸŀħěĬĽƞĚŏĽĶŇĴŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĬŜŅœĮĽŌƞĽńĚėĴŐĭĭĵńŗĚĵŊĬ 
          The relationship among humans, environment and geographical ecology; 
the harmonious relationship of living things with the balance of nature; factors 
leading to degradation of natural environment and geographical ecology; 
characteristics and scopes of present problems; trends of problems in the 
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future, the effect of the problems on human race; enhancement and 
involvement in environmental management for the sustainable society. 
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.61Ȯ/.0 ěŇĨĺŇĪĵŅĔńĭĴĬŋļĵĽńĴıńĬīƢ   1&1-.-4' 
  (Psychology and Human Relations) 

ȮȮȮȮȮȮȮȮȮȮīĶĶĴĝŅĨŇĕŀĚĴĬŋļĵƢŒĬħƟŅĬıńĥĬŅĔŅĶȮıńĥĬŅĔŅĶĕŀĚĝňĺŇĨŐĨƞĸŃĝƞĺĚĺńĵȮĮƤěěńĵĪňŗĴň
ŀŇĪīŇıĸĨƞŀıńĥĬŅĔŅĶȮĔĶŃĭĺĬĔŅĶėŇħŐĸŃĔŅĶĶńĭĶŌƟĨĬŏŀĚŐĸŃĭŋėėĸŀŊŗĬȮĪńĻĬėĨŇŐĸŃėĺŅĴıŉĚ
ıŀŒěĶŃľĺƞŅĚĭŋėėĸȮĔŅĶĽŊŗŀĽŅĶȮĽńĴıńĬīĳŅıĶŃľĺƞŅĚĭŋėėĸȮľĸńĔĔŅĶěŌĚŒěŐĸŃĔŅĶŒľƟĔŜŅĸńĚŒěȮ
ŀŅĶĴĦƢȮȮȮĔŅĶėĺĭėŋĴŀŅĶĴĦƢŐĸŃĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħȮȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮĔŅĶĮĶńĭĨńĺȮ
ĳŅĺŃįŌƟĬŜŅȮĔŅĶĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮĔŅĶĮĶŃĵŋĔĨƢěŇĨĺŇĪĵŅŏıŊŗŀĔŅĶıńĥĬŅĨĬŐĸŃĽĶƟŅĚĽĶĶėƢ
ėŋĦĳŅıĝňĺŇĨ 
          Human nature focuses on development,  developmental stages, 
contributing factors to the development, self-perception and perception of 
others, attitude, interpersonal satisfaction, communication and interpersonal 
relations, principle of motivating people, emotion, emotional control and coping 
with stresses, personality development, adjustment, leadership, teamwork, an 
application of psychology for self improvement and to create the quality of life. 

  

.61Ȯ/.1 ľĸńĔĔŅĶěńħĔŅĶȮ   1&1-.-4) 
  (Principles of Management) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮĬńĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚėŜŅĺƞŅȮĔŅĶěńħĔŅĶȮĨĸŀħěĬěŋħĮĶŃĽĚėƢŐĬĺėŇħŒĬ
ŏĝŇĚĮĶńĝĠŅŐĸŃľĸńĔĔŅĶŒĬŏĝŇĚĪķļġňĪňŗŏŀŊŘŀĨƞŀėĺŅĴĽŜŅŏĶŖěŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮĔŅĶĮĶŃĔŀĭĔŇě
ľĶŊŀĳŅĶĔŇěȮȮȮŒħŕȮĔŖĨŅĴĕŀĚĮƤěŏěĔĭŋėėĸȮŀĚėƢĔĶŐĸŃĽńĚėĴŒľƟĸŋĸƞĺĚœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ĮĶŃĽŇĪīŇįĸȮȮȮĪńŘĚĬňŘȮőħĵėĶŀĭėĸŋĴĮĶŃŏħŖĬĺƞŅħƟĺĵěĶŇĵīĶĶĴŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĔŅĶ
ĔŜŅľĬħĬőĵĭŅĵŐĸŃĔŅĶĺŅĚŐįĬȮıķĨŇĔĶĶĴŀĚėƢĔĶȮĔŅĶěńħĔŅĶŀĚėƢĔĶȮĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶȮ
ŐĸŃĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸ 
          Meanings and importance of the management.  Purposes and principles 
of philosophical concepts in theoretical contributing to success in life.  
Operation or mission of individual; organizations and societies to be 
accomplished efficiently and effectively with ethics and social responsibility.  
Policy and planning; organisational behavior; organising; resource management 
and evaluation. 
 



Ĵėŀ,Ȯ0 30 

.61Ȯ/.2 ĔňĿŅĻŉĔļŅ    3(2-2-5) 
  &Sport Education) 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴŏĮƦĬĴŅĕŀĚĔňĿŅȮŏĶňĵĬĶŌƟȮİƗĔİĬ ıńĥĬŅĪńĔļŃȮŏĪėĬŇėĔňĿŅȮĔġĶŃŏĭňĵĭŐĸŃĔĨŇĔŅȮ
ĴŅĶĵŅĪĕŀĚįŌƟŏĸƞĬŐĸŃįŌƟĝĴȮĽĴĶĶĩĳŅıĪŅĚĔŅĵȮĔŅĶĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋěŅĔĔŅĶŏĸƞĬĔňĿŅȮĔŅĶĮģĴ
ıĵŅĭŅĸŏĭŊŘŀĚĨƟĬȮĶĺĴĩŉĚĭĪĭŅĪľĬƟŅĪňŗĔŅĶŏĮƦĬĬńĔĔňĿŅŐĸŃįŌƟĝĴĪňŗħňȮĮĶŃőĵĝĬƢĕŀĚĔňĿŅĪňŗĴňĨƞŀ
ĔŅĶŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅĺŃȮőħĵŏĸŊŀĔĻŉĔļŅĔňĿŅĽŅĔĸȮľĶŊŀĔňĿŅĽĴńĵĬŇĵĴľĬŉŗĚĝĬŇħĔňĿŅ 
          The history of sport education, learning, training, skills development, 
technical of sport, regulations and rules, etiquette of players and spectators, 
physical fitness, accident prevention of sport, first aid, the role of a good athlete 
and an audience, the benefits of sport to enhance wellness. A choice to study 
an international sport or contemporary sport. 
 

.61Ȯ/.3 ȮĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěœĪĵ    1&1-.-4' 
  &Thai Politics, Government and Economy) 

ȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚȮĶŃĭĭȮŐĸŃĔĶŃĭĺĬĔŅĶĪŅĚĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěȮıńĥĬŅĔŅĶ
ĭĪĭŅĪĕŀĚĳŅėĶńģȮĳŅėĮĶŃĝŅĽńĚėĴȮĺŇŏėĶŅŃľƢŒľƟŏľŖĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔĸœĔĪŅĚĔŅĶŏĴŊŀĚȮ
ĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻȮȮĨĸŀħěĬĻŉĔļŅįĸĔĶŃĪĭĕŀĚ
őĸĔŅĳŇĺńĨĬƢĪňŗĴňĨƞŀĶŃĭĭĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇě 

           Structure, system and processes of Thai politics; government and the 
camlmkw9ȮrfcȮbctcjmnkclrȮmdȮemtcplkclrȮ_lbȮagtgjȮqmagcrwŲqȮpmjcq9Ȯ_l_jwqgqȮof 
the relationship between political mechanisms, government and the economy 
affecting national development; analysis of the impact of globalization on 
politics, government and economy. 

 
083 106    ĻŇĸĮŃĔŅĶŐĽħĚŒĬŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Performing Arts in ASEAN) 
            ĶŌĮŐĭĭȮŏĬŊŘŀľŅȮŏŀĔĸńĔļĦƢȮŐĸŃĭĶŇĭĪĕŀĚĔŅĶĔƞŀŏĔŇħĻŇĸĮŃĔŅĶŐĽħĚŒĬĮĶŃĝŅėĴ

ŀŅŏĞňĵĬȮȮěŋħĶƞĺĴŒĬŏĝŇĚŀńĨĸńĔļĦƢĪňŗĽŃĪƟŀĬįƞŅĬĻŇĸĮŃĔŅĶŐĽħĚ  
            Forms, content, uniqueness and context of the formation of performing 

arts in ASEAN countries; the shared identities reflected in performing arts. 
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083 107  ĺŇĩňĺńĥĬīĶĶĴŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
 (Aspects of ASEAN Culture) 
 ȮȮȮȮȮȮȮȮȮȮĔŅĶĔƞŀŏĔŇħĕŀĚŀŅŏĞňĵĬŐĸŃĮĶŃĝŅėĴŀŅŏĞňĵĬȮŀńĨĸńĔļĦƢȮėĺŅĴľĸŅĔľĸŅĵȮŐĸŃ

ėĺŅĴĽńĴıńĬīƢĪŅĚĺńĥĬīĶĶĴĕŀĚĮĶŃŏĪĻŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚ
ĺńĥĬīĶĶĴĕŀĚıĸŏĴŊŀĚŀŅŏĞňĵĬ     

              The formation of ASEAN and the ASEAN community; identities, diversities 
and the cultural relationship among ASEAN countries and their intercultural 
communication. 

 
083 108  ĺńĥĬīĶĶĴħĬĨĶňŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (ASEAN Music Culture) 
           ĺńĥĬīĶĶĴħĬĨĶňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶħĬĨĶňŒĬıŊŘĬĪňŗ

ĺńĥĬīĶĶĴľĸńĔĕŀĚŀŅŏĞňĵĬȮĪķļġňħĬĨĶňȮŏėĶŊŗŀĚħĬĨĶňȮĺĚħĬĨĶňȮŏıĸĚĽŜŅėńĠȮĻŇĸĮƕĬħĬĨĶň
ŀŅŏĞňĵĬȮėĺŅĴĽńĴıńĬīƢĕŀĚħĬĨĶňĔńĭĻŇĸĮĺńĥĬīĶĶĴŐĕĬĚĨƞŅĚŕȮĽĳŅıĮƤěěŋĭńĬĕŀĚħĬĨĶňŀŅŏĞňĵĬ 

               Musical culture in the ASEAN community; history and development of 
mainstream ASEAN music culture, music theories; musical instruments; 
ensembles; major songs and key ASEAN composers and musicians; the 
relationship between ASEAN music and other art forms; the present situation of 
ASEAN music. 

 
083 109     ĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Creative Living) 
            ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĽŋĬĪĶňĵĳŅıŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮĶŃħńĭĭŋėėĸȮėĶŀĭėĶńĺȮȮŐĸŃ

ĝŋĴĝĬȮȮĝŋħėĺŅĴėŇħĨƞŅĚŕȮĪňŗĔŜŅľĬħŐĭĭŐįĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚıŀŏıňĵĚȮĸńĪīŇ
ĭĶŇőĳėĬŇĵĴȮĮƤěěńĵıŊŘĬģŅĬŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĕŀĚĴĬŋļĵƢȮĔŅĶĭĶŇőĳė
ĪĶńıĵŅĔĶȮĔŅĶŀĵŌƞŀŅĻńĵȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮěŇĨŀŅĽŅȮľĬƟŅĪňŗıĸŏĴŊŀĚ 
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                           Creativity and aesthetics of individual, family and community life, 
including factors determining lifestyle. Examining sufficiency living, consumerism, 
basic factors and facilities in human living.  Understanding resource 
consumption, inhabitance, social and environmental responsibility and civil 
duty. 

 



Ĵėŀ,Ȯ0 33 

083 110    ĔŇěĔĶĶĴŏıŊŗŀĝňĺŇĨĽĶƟŅĚĽĶĶėƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3(3-0-6) 
              (Activities for a Creative Life) 
  ȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠŒĬĔŅĶıńĥĬŅĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨ

ĪňŗıŉĚĮĶŃĽĚėƢȮĔŅĶĮĸŌĔİƤĚĪńĻĬėĨŇĪňŗħňĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮĔŅĶĽĶƟŅĚŏĽĶŇĴěŇĨŀŅĽŅȮėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĔŅĶıńĥĬŅĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨ
őħĵĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŇěĔĶĶĴıńĥĬŅŒĬĶŌĮŐĭĭĨƞŅĚŕ 

                           The meaning and importance of self-development for students.  Desired 
graduate attributes and the cultivation of a  positive attitude as a global citizen.  
The encouragement of volunteerism, morality, ethics and honesty. Teamwork 
development. Lifelong learning from student development activities.  

 
083 111     ĮĶŃĽĭĔŅĶĦƢĬŅĬŅĝŅĨŇ   3(3-0-6) 
     (International Experience)  
  ŏĚŊŗŀĬœĕȮ8ȮőħĵėĺŅĴĵŇĬĵŀĴĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ-ĬńĔĻŉĔļŅŀŀĔėƞŅŒĝƟěƞŅĵŏŀĚ 

ȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶőħĵĔŅĶŏħŇĬĪŅĚŐĸŃ
ĮĶŃĽĭĔŅĶĦƢŒĬĨƞŅĚĮĶŃŏĪĻȮȮȮĔŅĶĺŅĚŐįĬȮŐĸŃĔŅĶŏĨĶňĵĴĔŅĶŏħŇĬĪŅĚȮȮİƗĔĮĶŃĽĭĔŅĶĦƢŒĬ
ĴľŅĺŇĪĵŅĸńĵȮĽĩŅĭńĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĽĩŅĭńĬŀŊŗĬŒĬĨƞŅĚĮĶŃŏĪĻőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ-ȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃŏĶňĵĬĶŌƟĳŅļŅȮĺńĥĬīĶĶĴȮĕĬĭīĶĶĴŏĬňĵĴ
ĮĶŃŏıĦňȮĮĶŃĺńĨŇĻŅĽĨĶƢȮĨĸŀħěĬĮĶŃĝŅĝĬĕŀĚĮĶŃŏĪĻĬńŘĬŕ 

           The importance and objectives of integrated learning through travels and 
international experiences, including planning and preparation of trips, training 
for experience at a university, academic institute or other institutions in a 
foreign country as suggested by the Faculty of University.  Knowledge and 
experience of language, culture, tradition and history gained from the chosen 
country. 

 
083 112 ľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶıńĥĬŅĽńĚėĴ   1&1-.-4' 
 &Sufficiency Economy and Social Development) 
            ėĺŅĴľĴŅĵȮľĸńĔĔŅĶȮŐĬĺėŇħȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚȮĔĶĦňĻŉĔļŅ

őėĶĚĔŅĶŀńĬŏĬŊŗŀĚĴŅěŅĔıĶŃĶŅĝħŜŅĶŇĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔ
ŏĻĶļģĔŇěıŀŏıňĵĚŒľƟŏĔŇħĔŅĶĨĶŃľĬńĔĪňŗħňŒĬĺŇĩňĔŅĶħŜŅĶĚĝňĺŇĨ 
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 ȮȮȮȮȮȮȮȮȮȮDefinitions, principles, concepts and significance of sufficiency economy.  
Case studies of royally-initiated projects related to sufficiency economy.  
Application of sufficiency economy principles to proper awareness in ways of 
life. 

 
 
.62Ȯ/./ Ȯ ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı                   1&1-.-4' 

&Food for Health) 
ȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶŀŅľŅĶĕŀĚĶƞŅĚĔŅĵȮŀĚėƢĮĶŃĔŀĭŀŅľŅĶȮ
ĽŋĕĸńĔļĦŃĕŀĚŀŅľŅĶĔńĭĽŋĕĳŅıȮŀŅľŅĶĪňŗœĴƞœħƟĽńħĽƞĺĬĔńĭőĶėȮŀŋĮĬŇĽńĵĔŅĶĶńĭĮĶŃĪŅĬŀŅľŅĶ
ĔńĭĽŋĕĳŅıȮĮƤĠľŅőĳĝĬŅĔŅĶȮőĶėěŅĔőĳĝĬŅĔŅĶ ěŅĔĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶĩĬŀĴŀŅľŅĶŐĸŃ
ĭĶĶěŋĳńĦĤƢȮȮėĺŅĴĮĸŀħĳńĵħƟŅĬŀŅľŅĶŐĸŃĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳė 
          Introduction to bodily needs of food; compositions of food; food hygiene 
and health; diet imbalanced with diseases; eating habits and health; nutritional 
problems and diseases; diseases from contamination of food preservatives and 
packaging; food safety and consumer protection. 

 
.62Ȯ/.0 ĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļŐĸŃıĸńĚĚŅĬ   1&1-.-4' 
  (Environment, Pollution and Energy) 

ȮȮȮȮȮȮȮȮȮȮĽƞĺĬĮĶŃĔŀĭŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĽŇŗĚĨƞŅĚŕȮŒĬīĶĶĴĝŅĨŇȮĽŅŏľĨŋȮįĸĔĶŃĪĭȮŐĸŃĔŅĶ
ěńħĔŅĶĴĸıŇļĝĬŇħĨƞŅĚŕȮıĸńĚĚŅĬȮįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟıĸńĚĚŅĬŐĸŃĔŅĶěńħĔŅĶȮ 
          Compositions and relationships of natural elements.  Causes, impacts, 
and management of various types of pollutants.  Energy.  Impact and 
management of energy usage. 
 

084 103 ėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ   1&1-.-4' 
  (Computer, Information Technology and Communication) 

ȮȮȮȮȮȮȮȮȮȮĭĪĭŅĪŐĸŃėĺŅĴĽŜŅėńĠĕŀĚėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬ
ĮƤěěŋĭńĬȮŐĬĺőĬƟĴŒĬŀĬŅėĨȮėĺŅĴĶŌƟıŊŘĬģŅĬȮĔŅĶĮĶŃĵŋĔĨƢŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚȮ
ĔġľĴŅĵŐĸŃěĶŇĵīĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ 
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          Roles and significance of computers, information technology, and 
communication in modern days.  Future trends.  Basic knowledge, creative 
applications, securities, laws, and ethics related to computer and information. 

 
.62Ȯ/.2 ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   1&1-.-4' 
  (Mathematics and Statistics in Everyday Life) 

ȮȮȮȮȮȮȮȮȮȮŏĞĨȮĶŃĭĭěŜŅĬĺĬěĶŇĚȮĨĶĶĔĺŇĪĵŅȮėĺŅĴĬƞŅěŃŏĮƦĬȮĮĶŃŏĳĪĕŀĚĕƟŀĴŌĸȮĽĩŇĨŇıĶĶĦĬŅȮ
ŏĸĕħńĝĬňȮħŀĔŏĭňŘĵȮĳŅļňŏĚŇĬœħƟȮĭńĠĝňĶŅĵĶńĭ-ĶŅĵěƞŅĵ 
          Real number systems. Logic. Probability. Type of data. Descriptive 
statistics. Index number. Interest. Income tax. Basic accounting. 
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084 105 őĸĔŐľƞĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ   1&1-.-4' 
  (World of Technology and Innovation) 

ȮȮȮȮȮȮȮȮȮȮĮĶńĝĠŅȮŐĬĺėŇħȮŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĨƞŅĚŕȮŒĬĮƤěěŋĭńĬŐĸŃ
ŀĬŅėĨȮȮȮĔŅĶıńĥĬŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶěńħĔŅĶȮĭĪĭŅĪŐĸŃįĸĔĶŃĪĭěŅĔĔŅĶıńĥĬŅ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĨƞŀĝňĺŇĨȮŏĻĶļģĔŇěŐĸŃĽńĚėĴȮ 
          Philosophy, concepts and innovative technology and various innovation 
in the present and future. Development, application and management.  Role 
and effect of developed technology and innovation on the life, economics and 
social. 
 

084 106  ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3(3-0-6) 
           (Science and Technology in ASEAN Community) 
 ȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĨƞŀĔŅĶıńĥĬŅĮĶŃĝŅėĴŀŅŏĞňĵĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĵńŗĚĵŊĬ

ŒĬħƟŅĬĽńĚėĴȮŏĻĶļģĔŇěȮĻŇĸĮĺńĥĬīĶĶĴȮĔŅĶĻŉĔļŅȮĽŅīŅĶĦĽŋĕȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŏĶňĵĬĶŌƟ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňěŅĔŐľĸƞĚŏĶňĵĬĶŌƟŒĬĝŋĴĝĬȮĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĕŀĚ
ĬńĔĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬńĔŏĪėőĬőĸĵňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬȮĔŇěĔĶĶĴĔŅĶĽŊŗŀĽŅĶĨƞŀĽŅīŅĶĦŃŐĸŃ
ĔŅĶĽĶƟŅĚĽŊŗŀĮĶŃŏĳĪĨƞŅĚŕȮŏıŊŗŀŐĽħĚįĸĔĶŃĪĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗĴňĨƞŀĝŋĴĝĬ 

  Ȯ           Science and technology for the creative and sustainable development of 
ASEAN community, with regards to society, economy, art, culture, education, 
public health  environment.  Examining community education resources for 
science and technology, and knowledge exchange between ASEAN scientists 
and technologists.  Public communication activities, and the creation of media 
resources to demonstrate the impact of science and technology on the 
community.  

 
084 107   ıĸńĚĚŅĬŒĬŀŅŏĞňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
             (Energy in ASEAN) 
 ȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠĕŀĚıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮĮĶŃŏĳĪĕŀĚıĸńĚĚŅĬȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ

ıĸńĚĚŅĬȮĽĩŅĬĔŅĶĦƢŐĸŃŐĬĺőĬƟĴĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚŀŅŏĞňĵĬŐĸŃĕŀĚőĸĔȮȮŐľĸƞĚıĸńĚĚŅĬ
ľĴŋĬŏĺňĵĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔŒĬŀŅŏĞňĵĬȮȮĻńĔĵĳŅıŒĬĔŅĶįĸŇĨıĸńĚĚŅĬŒĬŀŅŏĞňĵĬȮȮĬőĵĭŅĵ
ħƟŅĬıĸńĚĚŅĬŒĬŀŅŏĞňĵĬȮȮĳŅĺŃőĸĔĶƟŀĬȮȮįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴŏĬŊŗŀĚěŅĔĔŅĶŒĝƟıĸńĚĚŅĬȮȮ 

   ȮȮȮȮȮȮȮȮȮȮImportance of energy and environment.  Types of energy. Energy 
conversion technology.  Situation and trend of energy use in ASEAN and in the 
world.   Renewable and alternative energy resources in ASEAN.  Potentials of 
energy production in ASEAN.  Energy policies in ASEAN.  Global warming.  
Environmental impacts due to energy use.  
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084 108   őĸĔŐĸŃħŅĶŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Earth and Astronomy)      
 ȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĭĶĶĵŅĔŅĻőĸĔȮĔŅĶıĵŅĔĶĦƢĪŅĚ

ŀŋĨŋĬŇĵĴĺŇĪĵŅȮĮĶŅĔĢĔŅĶĦƢŐĸŃĽńĚŏĔĨĔŅĶĦƢĪŅĚħŅĶŅĻŅĽĨĶƢȮĶŃĭĭĽŋĶŇĵŃŐĸŃĔĸŋƞĴħŅĺĭĬ
ĪƟŀĚĲƚŅȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

              FgqrmpwȮ_lbȮgknmpr_lacȮmdȮ_qrpmlmkw*ȮrfcȮc_prfŲqȮ_rkmqnfcpcȮ_lbȮ
meteorological forecasting.  Astrological phenomena and observation, the solar 
system, constellations and application of this knowledge in everyday life. 

 
3/.Ȯ0./  ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢ                1&1-.-4' 
  &Scientific English) 
ȮȮȮȮȮȮȮȮȮȮ  Ȯ   ĔŅĶİƗĔŀƞŅĬĭĪėĺŅĴĺŇĝŅĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀŒľƟŏĕƟŅŒěŐĸŃěńĭŒěėĺŅĴĽŜŅėńĠ ĕŀĚ
ĭĪėĺŅĴŏĕƟŅŒěĺńĨĩŋĮĶŃĽĚėƢĕŀĚįŌƟŏĕňĵĬȮĨĸŀħěĬİƗĔŏĕňĵĬĽĶŋĮŒěėĺŅĴĽŜŅėńĠŐĸŃŏĕňĵĬ 
 ĶŅĵĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĮƦĬĳŅļŅŀńĚĔķļœħƟ 

        Practice reading comprehension skills in scientific articles in order to 
get themain ideas of the articles and of the authors as well as to practice 
summarizing and writing scientific reports. 

 
3/.Ȯ0.0  ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶ  Ȯ             1&1-.-4' 
  (Communicative English) 

 Ȯ   ĔŅĶİƗĔĪńĔļŃĪŅĚĳŅļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŒěŐĸŃĽŊŗŀĽŅĶœħƟŒĬĽĩŅĬĔŅĶĦƢ
ĨƞŅĚŕȮőħĵŏĬƟĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶľŅĚŅĬȮŏĝƞĬȮĔŅĶŏĕňĵĬŒĭĽĴńėĶĚŅĬȮĔŅĶŏĕňĵĬŒĭĽĴńėĶ
ĕŀĶńĭĪŋĬĔŅĶĻŉĔļŅŐĸŃĔŅĶĽńĴĳŅļĦƢ 
     Practice in all language skills to enable students to understand and 
communicate in various social settings with an emphasis on English for future 
career such as writing applications for jobs and scholarships and  interviewing. 
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3/.Ȯ1//  ĔŅĶĭĶŇľŅĶěńħĔŅĶĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢ            1&1-.-4' 
  (Operations Management for Scientists) 

 Ȯ   ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢŏĔňŗĵĺĔńĭĔŅĶŏĚŇĬŐĸŃĔŅĶĸĚĪŋĬȮĵŋĪīĻŅĽĨĶƢ
ĔŅĶĭĶŇľŅĶ ĔŅĶĺŅĚŐįĬŏĝŇĚĵŋĪīĻŅĽĨĶƢȮĔŅĶŏĕňĵĬŐįĬīŋĶĔŇěȮĔŅĶĺŅĚŐįĬĔŅĶįĸŇĨŐĸŃ
ŐįĬĔŅĶĨĸŅħȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ȮȮȮȮȮȮȮȮȮ  Ȯ   ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
     Introduction of finance and investment, management strategy, strategic 
planning, business plan writing, production and market planning, intellectual 
property and related laws for scientists. 

               Field trips included.  
 
3/.Ȯ1/0  ŐĭĭěŜŅĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶįĸŇĨ           1&1-.-4' 
  &Model and Analysis of Manufacturing System) 

ȮȮȮȮ Ȯ  ĶŃĭĭĔŅĶįĸŇĨȮőĞƞŀŋĮĪŅĬȮĔŅĶŏĸŊŀĔĪňŗĨńŘĚŐĸŃĔŅĶŀŀĔŐĭĭįńĚőĶĚĚŅĬȮĮĶŇĴŅĦĔŅĶ
įĸŇĨĪňŗĮĶŃľĵńħĽŋħȮĔŅĶĺŅĚŐįĬĔŅĶįĸŇĨĔŅĶěńħĸŜŅħńĭĚŅĬȮĔŅĶĭĶŇľŅĶĽŇĬėƟŅėĚėĸńĚŐĸŃĺńĨĩŋħŇĭȮ
ĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĞƞŀĴĭŜŅĶŋĚ 

ȮȮȮȮȮȮȮȮȮ  Ȯ   ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
     Manufacturing system.  Supply chain.  Plant location selection and 
layoutdesign.  Economic production quantity.  Production planning and 
scheduling. Inventory and material management. Quality control.  Maintenance. 

               Field trips included. 
 
3/0Ȯ/..  īĶĶĴĝŅĨŇĺŇěńĔļƢ                    1&1-.-4' 
  (Nature Appreciation) 

    ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮėĺŅĴĽŜŅėńĠŐĸŃĭĪĭŅĪĕŀĚĽŇŗĚĴňĝňĺŇĨȮėŋĦėƞŅŐĸŃėĺŅĴ
ĚŅĴĕŀĚīĶĶĴĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽŜŅĬŉĔŒĬĔŅĶŀĬŋĶńĔļƢ 
    Biodiversity.  Importance and roles of living organisms.  Value and 
beauty of nature.  Establishment of a conservation-minded consciousness. 
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3/3Ȯ0./  ĽĩŇĨŇıŊŘĬģŅĬ  Ȯ                   1&0-0-3' 
  &Elementary Statistics) 

īĶĶĴĝŅĨŇĕŀĚĽĩŇĨŇŐĸŃŐĬĺĪŅĚĔŅĶĮĶŃĵŋĔĨƢőħĵĪńŗĺœĮĕŀĚĽĩŇĨŇȮĽĩŇĨŇıĶĶĦĬŅȮȮŐĸŃ
ėĺŅĴĬƞŅěŃŏĮƦĬȮȮȮĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĨńĺŐĮĶĽŋƞĴȮȮȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŐĸŃĔŅĶŐěĔ
ŐěĚėƞŅĨńĺŀĵƞŅĚȮĔŅĶĮĶŃĴŅĦėƞŅȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĽĩŇĨŇĪňŗœĴƞŒĝƟıŅĶŅĴŇŏĨŀĶƢȮȮĔŅĶĩħĩŀĵ
ŀĵƞŅĚĚƞŅĵŐĸŃĽľĽńĴıńĬīƢȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬĔŅĶ
ĺŇŏėĶŅŃľƢ 
    The nature of statistics and its general applications.  Descriptive statistics
 and probability.  Probability distributions of random variables.  Sample selection 
and sampling distribution.  Estimation.  Tests of hypotheses.  Nonparametric 
statistics.  Simple regression and correlation.  Analysis of variance. Utilization of 
packages for analysis. 

 
3/4Ȯ/5.  ĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴīĶĶĴĝŅĨŇŐĸŃĴĶħĔĪŅĚĺńĥĬīĶĶĴ       1&1-.-4' 
  &Natural Environment and Cultural Heritage Conservation) 

ȮȮȮȮȮȮȮȮ ėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴīĶĶĴĝŅĨŇȮŐĸŃĴĶħĔĪŅĚ
ĺńĥĬīĶĶĴĕŀĭŏĕĨȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃĮĶŃőĵĝĬƢĕŀĚĔŅĶŀĬŋĶńĔļƢȮĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬŐĸŃ
ŐĬĺőĬƟĴŒĬŀĬŅėĨĮƤĠľŅȮĔŅĶŐĔƟœĕȮĴŅĨĶĔŅĶĮƚŀĚĔńĬȮĬőĵĭŅĵŐĸŃĔŅĶĺŅĚŐįĬŏıŊŗŀĔŅĶŀĬŋĶńĔļƢ 
         Definitions and significance of natural environment and cultural heritage 
conservation.  Scopes, objectives and benefits of conservation.  Current status 
and future trends.  Problems.  Solution and preventive measures.   Policy and 
planning for conservation. 

 
516 190  ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬėĶńĺŏĶŊŀĬ              1&1-.-4' 
  &Household Environmental Management) 

 Ȯ  ĔŅĶěńħŐĸŃĨĔŐĨƞĚĭƟŅĬȮŐĬĺĪŅĚĔŅĶĨĔŐĨƞĚĭƟŅĬĶŅėŅĮĶŃľĵńħȮĔŅĶŏĸŊŀĔĽňŐĨƞĚĭƟŅĬȮĔŅĶ
ĮĶńĭőĜĴĭƟŅĬȮĔŅĶěńħŐĽĚĽĺƞŅĚŒĬĭƟŅĬȮĔŅĶĶŃĭŅĵŀŅĔŅĻȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬȮĔŅĶĮĶńĭĮĶŋĚ
ĪńĻĬňĵĳŅıĬŀĔŀŅėŅĶȮĔŅĶėńħŐĵĔĕĵŃȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵěŅĔľƟŀĚėĶńĺȮĔŅĶěńħĔŅĶĕĵŃ
ŀńĬĨĶŅĵŒĬėĶńĺŏĶŊŀĬ 
    House Keeping.  Economical home decoration.  Colors for home 
decoration.  Home renovation.  Indoor light setting.  Ventilation.  Energy 
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conservation.  Outdoor landscape improvement.  Soil waste separation.  
Kitchen waste management.  Household hazardous waste management. 
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3/6Ȯ/..  ěŋĸĝňĺĺŇĪĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                0(1-2-3) 
  (Microbiology in Everyday life)  

 Ȯ  ĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚěŋĸŇĬĪĶňĵƢȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢĪňŗĴňĨƞŀĺĚĔŅĶŀŅľŅĶȮ
ŀŋĨĽŅľĔĶĶĴ ĔŅĶŏĔļĨĶŐĸŃĔŅĶŐıĪĵƢĨƞŀĴĬŋļĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
    Wise use of microorganisms and importance of food, industrial, 
agricultural  and medical microorganisms in human everyday life. 

 
3/6Ȯ/./  ŏĪėőĬőĸĵňĔŅĶŏıŅŃŏľŖħ                 0&/-0-1' 
  &Mushroom Cultivation Technology) 

   ĔŅĶŏıŅŃŏľŖħȮĮƤěěńĵĪňŗĽƞĚįĸĨƞŀĔŅĶŏıŇŗĴįĸįĸŇĨĕŀĚŏľŖħȮĔŅĶĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅŒĬĔŅĶ
ŏıŅŃŏľŖħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
    Mushroom cultivation.  Factors affecting the improvement of mushroom 
yield.  Evaluation of the cost effectiveness in mushroom cultivation. 
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ľĴĺħĺŇĝŅŏĜıŅŃ 
 
511 106  ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1           3(3-0-6)  
                 (Calculus for Biological Scientists I) 

   ĲƤĚĔƢĝńĬŀħŇĻńĵȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚȮĔŅĶľŅŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢȮŏĪėĬŇėĔŅĶľŅĮĶŇıńĬīƢ 
   Transcendental functions. Limits and continuity. Differentiation and 
applications. Integration and applications.  Integrations techniques 

    
511 107  ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2           3(3-0-6)  
                 (Calculus for Biological Scientists II) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  Ȯ3//Ȯ/.4ȮŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1 

   ĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚěŜŅĬĺĬěĶŇĚȮŀĬŋĔĶĴĔŜŅĸńĚȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮ
ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
   Sequences and series of real numbers. Power series. Functions of 
several variables. Partial derivatives. Differential equations. 

 
512 101     ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1            ȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮ           3(3-0-6) 
              (General Biology I) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
                           *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ŐĬĺėŇħĪŅĚĝňĺĺŇĪĵŅȮȮĽĴĭńĨŇĕŀĚĽŇŗĚĴňĝňĺŇĨȮĶŃŏĭňĵĭĺŇīňĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶěńħ
ěŜŅŐĬĔȮŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮœĺĶŅȮŐĭėĪňŏĶňĵȮŀŅŏėňĵĶƢȮŐĸŃĵŌėŅĶňőŀĨŅȮ
ıŊŘĬģŅĬĕŀĚĝňĺŇĨĶŃħńĭőĴŏĸĔŋĸȮĔŅĶěńħŀĚėƢĮĶŃĔŀĭĶŃħńĭŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀŐĸŃŀĺńĵĺŃȮĔŅĶ
ĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚȮŐĸŃĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮȮȮıńĬīŋĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮȮȮȮȮĺŇĺńĥĬŅĔŅĶĶŃħńĭȮ
ĴľĳŅėȮĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴĽńĨĺƢ 
   Concepts in biology. Properties of organisms. Scientific methodology. 
Classification and biodiversity. Vira, Bacteria, Archaea and Eukaryota. 
Molecular basis of life. Cellular level of organization, tissues and organs.  
PhotosynthesisȮand cellular respiration. Classical genetics.  Macroevolution. 
Ecology and animal behavior.        
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512 102  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                         3(3-0-6) 
              (General Biology II) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 104 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮŐĸŃĺŇĺńĥĬŅĔŅĶĶŃħńĭěŋĸĳŅėȮőėĶĚĽĶƟŅĚȮ
ľĬƟŅĪňŗ ŐĸŃĔŅĶĽŊĭıńĬīŋƢĕŀĚıŊĝĴňħŀĔȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĶŃĭĭŐĸŃ ŀĺńĵĺŃĨƞŅĚŕȮĕŀĚ
ĽńĨĺƢȮĶĺĴĪńŘĚĔĸœĔĔŅĶĪŜŅĚŅĬĕŀĚĶƞŅĚĔŅĵȮŁŀĶƢőĴĬĽńĨĺƢȮȮĶŃĭĭ ĳŌĴŇėŋƟĴĔńĬȮȮ 
   Molecular genetics.  Population genetics and microevolution. 
Structures, functions and reproduction of flowering plants. Structures  and 
functions of various systems and organs of animals including regulatory 
mechanisms.  Animal hormones. Immune system.   

 
512 103  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                   1(0-3-0) 
              (General Biology Laboratory I) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
                                       *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
            ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512  101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 

   Laboratory work related to the contents in 512 101 General Biology I. 
        
512 104  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮȮ2                  1(0-3-0) 
              (General Biology Laboratory II) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

            ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512  102  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2   
    Laboratory work related to the contents in 512 102 General  Biology II. 
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512 181  ĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ                    /(1-0-2) 
              (Biological Illustration) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  3/0Ȯ/60ȮĮĢŇĭńĨŇĔŅĶĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

  ľĸńĔĔŅĶŐĸŃĔŅĶİƗĔĪńĔļŃŒĬĔŅĶĺŅħĳŅıĽŇŗĚĴňĝňĺŇĨŒĬīĶĶĴĝŅĨŇŐĸŃěŅĔĔĸƟŀĚ
ěŋĸĪĶĶĻĬƢȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĻŉĔļŅŐĸŃĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮıŊŘĬģŅĬĔŅĶŒĝƟ
ĞŀĲŐĺĶƢėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶĺŅħĳŅıȮ 
        Principles and practices in drawing of organisms from living and 
microscopic specimens for study and research in biological science. 
Fundamental application of computer software for illustration. 

 
512 182  ĮĢŇĭńĨŇĔŅĶĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ                0(0-6-0) 
              (Biological Illustration Laboratory) 

            ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 181 ĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
       (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 181 ĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ 
    ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Laboratory work related to the contents in 512 181 Biological    
  Illustration 
  Field trips required. 
 
512  /61    ĪńĬőĸĔĔńĭĝňĺĺŇĪĵŅ                     3(3-0-6)  
             (Bio-update)   
  ıŊŘĬģŅĬėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŒĬĮĶŃŏħŖĬĮƤěěŋĭńĬȮėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵň ĝňĺĳŅı  
 ĔŅĶŏĔļĨĶȮĔŅĶŐıĪĵƢȮŀŅľŅĶȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶȮĽŋĕĳŅıȮŐĸŃėĺŅĴĚŅĴ 

 Basic biology knowledge in current topics. Advance in biotechnology, 
agriculture, medicine, food, food supplementary, health and beauty. 
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512 201   ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    3(3-0-6) 
              (Genetics) 
            ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
            512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                      *  512 202 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ 
                                       *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

          őėĶőĴőĞĴŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĨŅĴĔġĕŀĚŏĴĬŏħĸȮ
ĮĢŇĽńĴıńĬīƢĕŀĚĵňĬȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶĪħĽŀĭœėŐĽėĺĶƢȮȮĴńĸĨŇŏĮƕĸŀńĸĸňĸȮĔŅĶĔŜŅľĬħ
ŏıĻ ĔŅĶĩƞŅĵĪŀħĸńĔļĦŃıńĬīŋĔĶĶĴĪňŗĩŌĔėĺĭėŋĴħƟĺĵĵňĬĭĬőėĶőĴőĞĴŏıĻȮĸŇĚŏĔěŐĸŃĶňėŀĴ
ĭŇŏĬĝńĬ ĔŅĶĩƞŅĵĪŀħĸńĔļĦŃŏĝŇĚĮĶŇĴŅĦȮĽŅĶıńĬīŋĔĶĶĴȮȮĔŅĶěŜŅĸŀĚȮħňŏŀŖĬŏŀȮȮĔŅĶ
ŐĽħĚŀŀĔĕŀĚĵňĬŐĸŃĔŅĶėĺĭėŋĴȮȮĔŅĶĔĸŅĵıńĬīŋƢĕŀĚĵňĬŐĸŃőėĶőĴőĞĴȮıńĬīŋĺŇĻĺĔĶĶĴȮ
ıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮ 
   Chromosome and cell division. Mendelian genetics. Gene interaction. 
Probability and Chi-square test. Multiple alleles. Sex determination. Sex-
linked inheritance,ȮLinkage and recombination. Quantitative inheritance. 
Genetic material. DNA replication. Gene  expression and regulation. Gene 
mutation and chromosome aberration. Genetic engineering. Population 
genetics.   

 
512 202    ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮ               1(0-3-0) 
               (Genetics Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 201 ıńĬīŋĻŅĽĨĶƢȮȮ 
                       *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 201 ıńĬīŋĻŅĽĨĶƢ 
       Laboratory work related to the contents in 512 201 Genetics. 
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512  203    ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                3(3-0-6) 
               (Ecology) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  512 204 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅ 
                                    *Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ŐĬĺėŇħŏĭŊŘŀĚĨƟĬĪŅĚĬŇŏĺĻĺŇĪĵŅȮőėĶĚĽĶƟŅĚȮľĬƟŅĪňŗŐĸŃĮƤěěńĵĽŜŅėńĠĕŀĚĶŃĭĭĬŇŏĺĻȮ
ĔŅĶĨŀĭĽĬŀĚĕŀĚĽŇŗĚĴňĝňĺŇĨĨƞŀĽĳŅĺŃŐĺħĸƟŀĴȮȮȮĸńĔļĦŃŏĜıŅŃȮĺŇĺńĥĬŅĔŅĶȮĔŅĶėĺĭėŋĴ
ŐĸŃŀńĬĨĶĔŇĶŇĵŅĕŀĚĮĶŃĝŅĔĶȮȮȮőėĶĚĽĶƟŅĚȮȮŀĚėƢĮĶŃĔŀĭŐĸŃĝĬŇħĕŀĚĝŋĴĝĬȮȮȮĬŇŏĺĻĺŇĪĵŅ
ĮĶŃĵŋĔĨƢ 
   Basic concepts in ecology.  Structures, functions and important factors 
of ecosystem.  Response of  organisms to environmental conditions. 
Characteristics, evolution, regulation and  interaction of populations.  
Structures, composition and types of community.  Applied ecology.    

 
512  204     ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮ                1(0-3-0) 
               (Ecology Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 203  ĬŇŏĺĻĺŇĪĵŅȮȮ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 203 ĬŇŏĺĻĺŇĪĵŅ 
                  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
         Laboratory work related to the contents in 512 203 Ecology. 
  Field trips required. 
 
512  211    ıŊĝĽĺĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                 2(2-0-4) 
               (Horticultural Science) 
                   ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  512 212 ĮĢŇĭńĨŇĔŅĶıŊĝĽĺĬ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬȮĺŇīňĔŅĶĕĵŅĵıńĬīŋƢĪńŘĚŐĭĭŀŅĻńĵŏıĻŐĸŃœĴƞŀŅĻńĵŏıĻȮĔŅĶ
ŏĨĶňĵĴĔŅĶĮĸŌĔȮĔŅĶŒĝƟĮŋƜĵȮĔŅĶŒĝƟĽŅĶŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢŐĸŃĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝȮŏĪėőĬőĸĵňœĴƟįĸȮįńĔȮœĴƟħŀĔŐĸŃȮȮȮȮȮȮȮȮȮȮȮœĴƟ
ĮĶŃħńĭ 
   Horticultural classification. Plant propagation by sexual and asexual 
techniques. Planting preparation. Fertilization.  Applications of plant growth 
regulator substances. Harvesting, breeding and pest control. Fruit, vegetable, 
flower and ornamental plant technology. 
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512 212    ĮĢŇĭńĨŇĔŅĶıŊĝĽĺĬȮȮȮȮȮȮȮȮȮȮȮ               1(0-3-0) 
                  (Horticultural  Science  Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 211 ıŊĝĽĺĬ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
            ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 211 ıŊĝĽĺĬȮ 
                  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
     Laboratory work related to the contents in 512 211 Horticultural  
   Science. 
  Field trips required. 
 
512  213    ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟȮȮȮȮȮȮȮȮȮȮȮ           2(2-0-4) 
               (Orchid Science and Technology) 
                   ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                     *  512 214 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ĽńĦģŅĬĺŇĪĵŅĪńŗĺœĮĕŀĚĔĸƟĺĵœĴƟȮȮĮĶŃŏĳĪŐĸŃĔŅĶěŜŅŐĬĔıńĬīŋƢĔĸƟĺĵœĴƟȮĸŌĔįĽĴĪňŗĴň
ėĺŅĴĽŜŅėńĠŏĝŇĚıŅĦŇĝĵƢȮĔŅĶĕĵŅĵıńĬīŋƢȮĔŅĶĮĸŌĔȮŐĸŃĔŅĶħŌŐĸĶńĔļŅĔĸƟĺĵœĴƟȮȮĔŅĶėĺĭėŋĴ
őĶėŐĸŃŐĴĸĚĻńĨĶŌĕŀĚĔĸƟĺĵœĴƟȮȮȮĔŅĶĽƞĚŀŀĔĔĸƟĺĵœĴƟȮȮȮȮȮ 
   General morphology of orchids.  Classification and identification of 
commercial hybrid orchids.  Propagation, cultivation, and orchid cultural 
practice.  Orchid disease and insect pest control. Orchid export. 
 

512 214    ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟȮȮȮȮȮȮȮȮȮȮȮ   Ȯ     1(0-3-0) 
                  (Orchid Science and Technology Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 213 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟ 
                           *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
            ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 213 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
 ĕŀĚĔĸƟĺĵœĴƟ  
       ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
                  Laboratory work related to the contents in 512 213 Orchid Science  
   and Technology. 
  Field trips required. 
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512 215   ıŊĝĔńĭĽŇŗĚŐĺħĸƟŀĴ                  1&1-.-4' 
   (Plant and Environment) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
          512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
    ĮƤěěńĵœĴƞĴňĝňĺŇĨŐĸŃĴňĝňĺŇĨĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨȮıńĥĬŅĔŅĶŐĸŃįĸŇĨĳŅıĕŀĚıŊĝ 
 ĔŅĶĮƚŀĚĔńĬĨńĺĕŀĚıŊĝȮĔŅĶĮĶŃĵŋĔĨƢŏıŊŗŀĔŅĶĮĢŇĭńĨŇĪŅĚĔŅĶŏĔļĨĶŐĸŃĔŅĶěńħĔŅĶ 
 ĽŇŗĚŐĺħĸƟŀĴ 
    ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

   Abiotic and biotic factors affecting growth, development and 
productivity of plants. Plant defense. Applications for agricultural practices 
and environmental management. 

  Field trips required. 
 
512 216    œĴƟħŀĔœĴƟĮĶŃħńĭ                      2(2-0-4) 
                  (Flowering and Ornamental Plants) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
             512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                      *  512 217 ĮĢŇĭńĨŇĔŅĶœĴƟħŀĔœĴƟĮĶŃħńĭ 
                                     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

       ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮȮĽĶňĶĺŇĪĵŅŐĸŃĸńĔļĦŃĺŇĽńĵĕŀĚœĴƟħŀĔœĴƟĮĶŃħńĭȮĺŇīňĕŀĚĔŅĶ
ĮĸŌĔȮĔŅĶĕĵŅĵıńĬīŋƢŐĸŃĔŅĶħŌŐĸĶńĔļŅȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŒĬĔŅĶŒĝƟœĴƟħŀĔœĴƟĮĶŃħńĭŏıŊŗŀĔŅĶ
ěńħĽĺĬȮĔŅĶĮĸŌĔŏĝŇĚıŅĦŇĝĵƢȮȮ 
   History, physiology and habits of flowering and ornamental plants. 
Methods of planting, propagation and cultural practice.  Basic principles in 
applications of flowering and ornamental plants for landscape designs.  
Commercial cultivation. 
 

512 217    ĮĢŇĭńĨŇĔŅĶœĴƟħŀĔœĴƟĮĶŃħńĭȮȮȮȮȮȮȮȮȮȮ             1(0-3-0) 
                  (Flowering and Ornamental Plant Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 216  œĴƟħŀĔœĴƟĮĶŃħńĭȮ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 216  œĴƟħŀĔœĴƟĮĶŃħńĭ 
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    ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
     Laboratory work related to the contents in 512 216 Flowering and  
  Ornamental Plants. 
  Field trips required. 
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512  231     ĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ           3(3-0-6) 
               (Vertebrate Embryology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                      *  512 232 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
                          *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
           ĔŅĶĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢŏıĻŏĴňĵŐĸŃĔŅĶĽĶƟŅĚĨńĺŀĽŋěŇȮĕńŘĬĨŀĬĔŅĶŏěĶŇĠŒĬĽńĨĺƢĴň
 ĔĶŃħŌĔĽńĬľĸńĚľĸńĚěŅĔĔŅĶĮĢŇĽĬīŇȮȮȮĔŅĶİƤĚĨńĺĕŀĚŏŀŖĴĭĶŇőŀȮĔŅĶŏĔŇħĶĔȮĔŅĶŏĮĸňŗĵĬĽĳŅı 
 ŏĬƟĬĔŅĶŏěĶŇĠĕŀĚŏŀŖĴĭĶŇőŀœĔƞŐĸŃĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴ 
     Oogenesis and spermatogenesis. Developmental stages of vertebrates  
  after fertilization.  Implantation of embryo. Placentation.   Differentiation 
  with an emphasis on the development of chick and mammalian embryos. 
 
512  232     ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ      1(0-3-0) 
               (Vertebrate Embryology Laboratory) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 231 ĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 231 ĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢ 
  ĴňĔĶŃħŌĔĽńĬľĸńĚ 

   Laboratory work related to the contents in 512 231 Vertebrate 
Embryology.  

 
512  233      ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮ              3(3-0-6) 
               (Invertebrate Zoology) 
                   ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                      *  512 234 ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ŐľĸƞĚĪňŗŀĵŌƞŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮĸńĔļĦŃŏĜıŅŃĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔȮȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮȮĔŅĶĔŇĬŀŅľŅĶȮȮȮĔŅĶľŅĵŒěȮĔŅĶĶŌƟĽŉĔȮĔŅĶœľĸŏĺňĵĬŏĸŊŀħ
 ĔŅĶĕńĭĩƞŅĵȮȮŐĸŃĔŅĶĽŊĭıńĬīŋƢȮȮĔŅĶŏıŅŃŏĸňŘĵĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚ
ŏĻĶļģĔŇě 
    Habitat and distribution of invertebrates.  Internal and external 
characteristics. Classification. Ingestion, respiration, sensation, circulation, 
excretion and reproduction.  Cultivation of important economic 
invertebrates.  
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512  234   ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮ          1(0-3-0) 
     (Invertebrate Zoology Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 233 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮ 
                           *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 233 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
    ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮ 
         Laboratory work related to the contents in 512 233 Invertebrate  
   Zoology. 
  Field trips required. 
 
512  235      ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮ                3(3-0-6) 
               (Vertebrate Zoology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
          512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                      *  512 236  ĮĢŇĭńĨŇĔŅĶĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
                       ȮȮ  *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                  ĽńĦģŅĬĺŇĪĵŅȮȮȮȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮȮȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮĽĶňĶĺŇĪĵŅȮıķĨŇĔĶĶĴ 
  ŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě 

        Morphology, anatomy, classification, physiology, behavior and 
cultivation of important economic vertebrates. 

 
512  236   ĮĢŇĭńĨŇĔŅĶĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          1(0-3-0) 
               (Vertebrate Zoology Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 235 ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
            ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 235 ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
                 ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
         Laboratory work related to the contents in 512 235 Vertebrate  
   Zoology. 
  Field trips required. 
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512  237    ĔňĢĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                 3(3-0-6) 
               (Entomology) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  512 238 ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                  ĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮȮȮĽĶňĶĺŇĪĵŅȮȮȮĔŅĶŏěĶŇĠȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮ
 ĬŇŏĺĻĺŇĪĵŅȮȮŐĸŃıķĨŇĔĶĶĴĕŀĚŐĴĸĚȮȮȮĔŅĶěńħĔŅĶŐĴĸĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě 

   Morphology, anatomy, physiology, development, classification, ecology 
and behavior of insects.  Management of important economic insects. 

 
512  238      ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅȮȮȮȮȮ                1(0-3-0) 
               (Entomology Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 237 ĔňĢĺŇĪĵŅȮȮ 
                           *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 237 ĔňĢĺŇĪĵŅ 
                  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

  Laboratory work related to the contents in 512 237 Entomology.   
  Field trips required. 
 
512  301    ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢȮȮȮȮȮȮȮȮȮȮȮ               3(3-0-6) 
               (Cell Biology) 
              ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
  Ȯ       512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                          Ȯ     513 341ȮĝňĺŏėĴňȮ1 

   ŐĬĺėŇħŐĸŃĺŇīňĻŉĔļŅŏĞĸĸƢȮȮȮőėĶĚĽĶƟŅĚŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚŏĞĸĸƢȮľĬƟŅĪňŗĕŀĚ
ŀŀĶƢŐĔŏĬĸĸƢȮŏĴŐĪĭŀĸŇĞŉĴŐĸŃĝňĺıĸńĚĚŅĬĻŅĽĨĶƢȮĔŅĶĸŜŅŏĸňĵĚŐĸŃĔŅĶľĸńŗĚȮĔŅĶĨŀĭ 
 ĽĬŀĚĨƞŀĽŇŗĚŏĶƟŅȮőėĶĚĽĶƟŅĚőėĶőĴőĞĴȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŐĸŃĔŅĶėĺĭėŋĴȮœĞőĪĽŏĔŏĸĨńĬȮȮ
ŏĴĪĶŇĔĞƢĬŀĔŏĞĸĸƢȮȮȮŁŀĶƢőĴĬŐĸŃĨńĺĶńĭȮȮȮĺńĢěńĔĶŏĞĸĸƢȮȮĔŅĶŏĔŇħĴŃŏĶŖĚ 
         Concepts and methodology of cell study. Structure and chemical 
compositions of cell. Organelle functions. Metabolism and bioenergetics. 
Transportation and secretion. Response to stimulants. Chromosome 
structures. Gene expression and regulation.  Cytoskeleton. Extracellular 
matrix.  Hormones and receptors.  Cell cycle. Carcinogenesis.     
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512 302       ĺŇĺńĥĬŅĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                  3(3-0-6) 
               (Evolution) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  512 201 ıńĬīŋĻŅĽĨĶƢ 

   ŐĬĺėŇħŏĝŇĚĺŇĺńĥĬŅĔŅĶĕŀĚĝŅĸĽƢȮħŅĶƢĺŇĬȮĔŅĶŏĔŇħĽŇŗĚĴňĝňĺŇĨĝĬŇħŒľĴƞȮĔĶŃĭĺĬĔŅĶ
 ĺŇĺńĥĬŅĔŅĶŒĬĶŃħńĭěŋĸĳŅėŐĸŃĴľĳŅėȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶŐĸŃĔŅĶ ėńħŏĸŊŀĔőħĵ
īĶĶĴĝŅĨŇȮĨƟĬœĴƟĺŇĺńĥĬŅĔŅĶ 
   Evolutionary concepts of Charles Darwin. Speciation. Processes of 
microevolution and macroevolution. Population genetics and natural  
selection. Evolutionary trees. 

 
512  311    ĔŅĵĺŇĳŅėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                   3(3-0-6) 
              (Plant Anatomy) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
           512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  512 312 ĮĢŇĭńĨŇĔŅĶĔŅĵĺŇĳŅėıŊĝ 
                                     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĝĬŇħŐĸŃĔŅĶŏĮĸňŗĵĬĽĳŅıĕŀĚŏĞĸĸƢŒĬŏĬŊŘŀŏĵŊŗŀĨƞŅĚŕĕŀĚıŊĝȮőėĶĚĽĶƟŅĚĳŅĵŒĬ
 ĽƞĺĬĮĶŃĔŀĭŐĸŃĶŌĮŐĭĭĔŅĶŏĶňĵĚĨńĺĕŀĚŏĬŊŘŀŏĵŊŗŀŒĬŀĺńĵĺŃĕŀĚıŊĝŏĬƟĬıŊĝĪňŗĴňŏĴĸŖħ 

      Types and differentiation of cells in various plant tissues.  Internal 
structures, composition and patterns of tissue  organization  in plant organs 
with an emphasis on seeded plants. 

 
512  312   ĮĢŇĭńĨŇĔŅĶĔŅĵĺŇĳŅėıŊĝȮȮȮȮȮȮȮȮ                 1(0-3-0) 
               (Plant Anatomy Laboratory) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 311 ĔŅĵĺŇĳŅėıŊĝ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
        ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 311 ĔŅĵĺŇĳŅėıŊĝ 

   Laboratory work related to the contents in 512 311 Plant Anatomy. 
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512  313   ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮ                  3(3-0-6) 
              (Plant Physiology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
            512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                    *  512 314 ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚıŊĝ 
                                    *  513 341 ĝňĺŏėĴňȮ1 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĽĶňĶĺŇĪĵŅĶŃħńĭŏĞĸĸƢȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĬŘŜŅĔńĭıŊĝȮȮĔŅĶħŌħĞŉĴŐĸŃĔŅĶĸŜŅŏĸňĵĚȮ 
 īŅĨŋŀŅľŅĶĕŀĚıŊĝȮĔŅĶĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚȮĔŅĶľŅĵŒěŐĸŃŏĴŐĪĭŀĸŇĞŉĴ ŀŇĪīŇıĸĕŀĚĮƤěěńĵ 
 ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĨƞŀĔŅĶŏĨŇĭőĨŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ 

  Cellular physiology. Plant-water relations, absorption and translocation.  
Plant mineral nutrition. Photosynthesis, respiration and  metabolism.  Effects 
of internal and external factors  on plant growth and development. 

 
512  314     ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮ     1(0-3-0) 
              (Plant Physiology Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 313 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 313 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ 

 Laboratory work related to the contents in 512 313 Plant Physiology. 
  
512 315     ŀĬŋĔĶĴĺŇīŅĬıŊĝ       3(3-0-6) 
              (Plant Taxonomy) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ :    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮ 1 
                         512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮ 2    
                                     *  512 316 ĮĢŇĭńĨŇĔŅĶŀĬŋĔĶĴĺŇīŅĬıŊĝ 
                                     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ľĸńĔĔŅĶŐĸŃĶŃĭĭĔŅĶěŜŅŐĬĔıŊĝȮĔŅĶĨńŘĚĝŊŗŀıŊĝŐĸŃĔŅĶĶŃĭŋıńĬīŋƢœĴƟĪňŗĴňŏĬŊŘŀŏĵŊŗŀ
ĸŜŅŏĸňĵĚȮŏĬƟĬıŊĝħŀĔ ĔŅĶĶĺĭĶĺĴŐĸŃŏĔŖĭĶńĔļŅĨńĺŀĵƞŅĚıŊĝ ĔŅĶŒĝƟŐĸŃĔŅĶĽĶƟŅĚĶŌĮĺŇīŅĬȮ
ĸńĔļĦŃĕŀĚĺĚĻƢȮĩŇŗĬĔŜŅŏĬŇħȮĔŅĶŐıĶƞĔĶŃěŅĵıńĬīŋƢȮŐĸŃėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇěĕŀĚıŊĝ
ħŀĔĭŅĚĺĚĻƢ 
 Principles and systems of classification, nomenclature and 
identificationȮof vascular plants with an emphasis on the flowering plants.  
Collection and preservation of plant specimens. Application and construction 
of identification key. Description, origin, distribution and economic 
importance of selected angiosperm families. 
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512  316     ĮĢŇĭńĨŇĔŅĶŀĬŋĔĶĴĺŇīŅĬıŊĝ   1(0-3-0)        
  (Plant Taxonomy Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬ :  *  512 315 ŀĬŋĔĶĴĺŇīŅĬıŊĝ   
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ  512 315 ŀĬŋĔĶĴĺŇīŅĬıŊĝ 
                ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
   Laboratory work related to the contents in 512 315 Plant  taxonomy. 
  Field trips required. 
 
512 317    ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Morphology of  Vascular Plants) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
          512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                      *  512 318 ĮĢŇĭńĨŇĔŅĶĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

         ĸńĔļĦŃőėĶĚĽĶƟŅĚĳŅĵĬŀĔŐĸŃĳŅĵŒĬȮĕńŘĬĨŀĬĔŅĶŏĨŇĭőĨŐĸŃĔŅĶŏěĶŇĠĕŀĚĽƞĺĬ
ĨƞŅĚŕȮĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚĔĸŋƞĴĨƞŅĚŕȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪıŊĝĪňŗĽŌĠıńĬīŋƢŐĸƟĺŐĸŃĪňŗĵńĚĴň
ŀĵŌƞȮĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝȮĺŇĺńĥĬŅĔŅĶĕŀĚőėĶĚĽĶƟŅĚĶƞŅĚĔŅĵŐĸŃőėĶĚĽĶƟŅĚĽŊĭıńĬīŋƢĕŀĚıŊĝ 
         External and internal structures, stages of growth and development 
 of various parts in vascular plants.  Classification of the extinct and extant 
vascular plants.  Evolution  of plant. Evolution of vegetative and 
reproductive plant structures. 

 
512 318  ĮĢŇĭńĨŇĔŅĶĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚȮȮȮ   1(0-3-0) 
            (Morphology of  Vascular Plant Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 317 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚȮȮ 
                         *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
   ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 317 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴň 
 ŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚ 
   ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
        Laboratory work related to the contents in 512 317 Morphology of  
  Vascular Plants. 
  Field trips required. 
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512  322  ĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Phycology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
        512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                    *  512 323 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĽŅľĶƞŅĵ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ĝňĺĺŇĪĵŅĪńŗĺœĮĕŀĚĽŅľĶƞŅĵĬŘŜŅěŊħŐĸŃĽŅľĶƞŅĵĪŃŏĸȮĔŅĶěńħěŜŅŐĬĔľĴĺħľĴŌƞȮĽńĦģŅĬ
ĺŇĪĵŅ ĽĶňĶĺŇĪĵŅĕŀĚĽŅľĶƞŅĵȮĭĪĭŅĪĕŀĚĽŅľĶƞŅĵŒĬĶŃĭĭĬŇŏĺĻȮįĸŇĨĳńĦĤƢěŅĔĽŅľĶƞŅĵŐĸŃ
ėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇěĕŀĚĽŅľĶƞŅĵȮĨĸŀħěĬŏĪėőĬőĸĵňĔŅĶŏıŅŃŏĸňŘĵĚĽŅľĶƞŅĵȮĔŅĶįĸŇĨ
ĽŅľĶƞŅĵŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮŏĝŊŘŀŏıĸŇĚĝňĺĳŅıěŅĔĽŅľĶƞŅĵȮŐĸŃĽŅľĶƞŅĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı  
 General biology of freshwater and marine algae, classification, 
morphology and physiology of algae, role of algae in ecosystem, algal 
products and their economic importance of algae including algal culture 
technology, algal production at commercial scale, algal biofuel and algae in 
biotechnology, 

 
512  323     ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Phycology Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 322 ĺŇĪĵŅĽŅľĶƞŅĵ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 322 ĺŇĪĵŅĽŅľĶƞŅĵ 
                ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Laboratory work related to the contents in 512 322 Phycology. 
  Field trips required. 
 
512  324  ŏĪėőĬőĸĵňőŀĴŇĔĽƢĕŀĚıŊĝ  1&1-.-4' 
              &Plant OMICS Technology) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ ȮȮ 3/1Ȯ12/ȮĝňĺŏėĴňȮ/  

  ľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢěňőĬĴıŊĝħƟĺĵŏĪėőĬőĸĵňěňőĬĴŇĔĽƢȮȮȮĪĶŅĬĽėĶŇĮőĪĴŇĔĽƢȮ
őĮĶĪňőŀĴŇĔĽƢȮŏĴŐĪĭŀőĸĴŇĔĽƢȮŐĸŃŏŀıŇěňőĬĴŇĔĽƢȮĔŅĶŒĝƟŏĪėőĬőĸĵňőŀĴŇĔĽƢŏıŊŗŀĻŉĔļŅěňőĬĴıŊĝ
ŒĬĭĶŇĭĪĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻőĸĔȮ 
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 Principles and methods for analysis of plant genomes by genomics, 
transcriptomics, proteomics, metabolomicsȮand epigenomics technologies.Ȯ
Use of OMICS technology for studying plant genomes in the context of 
global climate change.   

 
512 325Ȯ ĽŅĶĪŋĨŇĵĳŌĴŇěŅĔıŊĝ    3(3-0-6) 
 (Secondary Metabolites from Plant) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ   3/1Ȯ12/ȮĝňĺŏėĴňȮ/ Ȯ 

 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽŅĶĪŋĨŇĵĳŌĴŇěŅĔıŊĝȮĽŅĶĮĶŃĔŀĭĲƖőĬĸŇėȮĲĸŅőĺĬŀĵħƢȮŐĪĬ
ĬŇĬȮŀńĸėŅĸŀĵħƢȮŏĪŀıňĬŀĵħƢȮŐĸŃœĔĸőėœĞħƢȮŏĪėőĬőĸĵňŒĬĔŅĶėńħĔĶŀĚȮĔŅĶĽĔńħȮĔŅĶĪŜŅŒľƟ
ĭĶŇĽŋĪīŇśȮŐĸŃĔŅĶįĸŇĨĽŅĶĪŋĨŇĵĳŌĴŇŒĬıŊĝȮĚŅĬĺŇěńĵŒĬĮƤěěŋĭńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ĔŅĶŏĔļĨĶȮĔŅĶŐıĪĵƢȮŐĸŃőĳĝĬŅĔŅĶ 
 Basic knowledge of secondary metabolites from plant:Ȯphenolic 
compounds, flavonoids, tannins, alkaloids, terpenoids and glycosides. 
Technologies for screening, extraction, purification and production of 
secondary metabolites from plant. Current researches and applications in 
agriculture, medicine and nutrition. 

 
512  331   ĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Histology) 
             ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
      512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                     *  512 332 ĮĢŇĭńĨŇĔŅĶĴŇĠĝĺŇĪĵŅ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚŏĬŊŘŀŏĵŊŗŀĭŋįŇĺȮŏĬŊŘŀŏĵŊŗŀŏĔňŗĵĺıńĬȮȮĔĶŃħŌĔŀƞŀĬŐĸŃĔĶŃħŌĔŏĸŊŀħ
ŐĸŃĔŅĶĽĶƟŅĚŏĴŖħŏĸŊŀħȮŏĬŊŘŀŏĵŊŗŀŐĸŃŀĺńĵĺŃĬŘŜŅŏľĸŊŀĚȮȮŏĬŊŘŀŏĵŊŗŀĔĸƟŅĴŏĬŊŘŀȮȮŏĬŊŘŀŏĵŊŗŀĮĶŃĽŅĪȮ
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĬŊŘŀŏĵŊŗŀĕŀĚĶŃĭĭŀĺńĵĺŃŒĬĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚĝńŘĬĽŌĚ 
         Structures and properties of epithelial tissue, connective tissue, 
cartilage and bone.  Blood and blood cell formation.  Lymphatic tissue and 
organs.  Muscular tissue.  Nervous tissue.  Structures and  histophysiology of 
organ systems in higher vertebrates. 

 
512  332   ĮĢŇĭńĨŇĔŅĶĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Histology Laboratory) 
             ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 331 ĴŇĠĝĺŇĪĵŅ 
                         *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 331 ĴŇĠĝĺŇĪĵŅ 
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       Laboratory work related to the contents in 512 331 Histology. 
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512  333    ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮ   3(3-0-6) 
              (Animal Physiology) 
               ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                     *  512 334 ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
                                    *  513 341 ĝňĺŏėĴňȮ1 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ŐĬĺėŇħŏĭŊŘŀĚĨƟĬĪŅĚĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮĔĸœĔĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶėĺĭėŋĴĕŀĚŏĞĸĸƢ
ĔĸƟŅĴŏĬŊŘŀŐĸŃŏĞĸĸƢĮĶŃĽŅĪȮȮĽĶňĶĺŇĪĵŅĕŀĚĶŃĭĭĮĶŃĽŅĪȮȮĶŃĭĭœľĸŏĺňĵĬŏĸŊŀħȮĶŃĭĭ
ľŅĵŒěȮȮĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶŐĸŃĝňĺıĸńĚĚŅĬĻŅĽĨĶƢȮȮĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇĕŀĚĶƞŅĚĔŅĵȮ
ĶŃĭĭĕńĭĩƞŅĵŐĸŃĶŃĭĭĨƞŀĴœĶƟĪƞŀ 
 Fundamental concepts of animal physiology.  Mechanisms and 
controls of muscle cells and neurons.  Physiology of  nervous system, 
circulatory system, respiratory system, gastrointestinal tract and  
bioenergetics.  Body temperature regulation.  Excretory and endocrine 
system. 

 
512  334    ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Animal Physiology Laboratory) 
               ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
       Laboratory work related to the contents in 512 333 Animal  
  Physiology. 
 
512  335    ĽńĨĺƢĪħĸŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
              (Laboratory Animals) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
      512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 

 ıĶŃĶŅĝĭńĠĠńĨŇĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ĮĶŃŏĳĪŐĸŃıńĬīŋƢĽńĨĺƢĪňŗŒĝƟŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶħŌŐĸŐĸŃĔŅĶěńħĔŅĶĽńĨĺƢȮĺŇīňĔŅĶĨƞŅĚŕȮĪňŗŒĝƟŒĬĔŅĶěńĭŐĸŃėĺĭėŋĴĽńĨĺƢȮ
ĔŅĶŒľƟĵŅȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŏĸŊŀħȮȮĔŅĶĺŅĚĵŅĽĸĭȮȮĔŅĶĔŜŅěńħĽńĨĺƢőħĵœĴƞĪĶĴŅĬŐĸŃĔŅĶ
ĪŜŅĸŅĵĞŅĔĽńĨĺƢ 

  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
 Animal for scientific purposes act. Types and breeds of animals used in 
laboratories.  Care and managementȮof animals.  Techniques for handling 
and restraint, medication, blood sampling, anaesthesia, humane and 
destruction of carcasses. 

  Field trips required. 
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512 341    ĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢȮȮȮȮ               2(2-0-4)  
              (Medical Entomology)  
               ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮȮȮȮ 512 102ȮȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                     *  512 342ȮȮĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
               *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

ĝňĺĮĶŃĺńĨŇŐĸŃŀŋĮĬŇĽńĵĕŀĚŐĴĸĚŐĸŃĽńĨĺƢĕŅĕƟŀĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚĔŅĶŐıĪĵƢȮȮŏĬƟĬ
ĽńĨĺƢĕŅĕƟŀĪňŗŏĮƦĬıŅľŃĕŀĚőĶėȮĔŅĶĺŇĬŇěĜńĵĝĬŇħȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĶńĔļŅĨńĺŀĵƞŅĚȮĺŇīňĔŅĶ
ėĺĭėŋĴĪŅĚĝňĺĺŇĪĵŅ ŐĸŃĪŅĚŏėĴňȮŐĸŃĔŅĶŒĝƟĳŌĴŇĮƤĠĠŅĝŅĺĭƟŅĬȮ 

       Bionomics of insects and arthropods of medical importance.   An  
     emphasis on arthropods as vectors of diseases. Identification, collection and  

preservation of specimens. Biological and chemical control, ethonology 
control measures. 
 

512 342ȮȮȮȮ ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ   /(.-1-.)  
             (Medical EntomologyȮLaboratory)  
               ĺŇĝŅĭńĚėńĭĔƞŀĬ :Ȯ (Ȯ 512 341  ĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
 ȮȮ  (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 341ȮȮĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ                                   
   ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  Laboratory work related to the contents in 512 341 Medical  
 EntomologyȮ 
  Field trips required. 
 
512 343      ĮĶĽŇĨĺŇĪĵŅȮȮȮȮȮȮ   Ȯ   3(3-0-6) 
              (Parasitology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
       512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                    *  512 344 ĮĢŇĭńĨŇĔŅĶĮĶĽŇĨĺŇĪĵŅ 
                                   *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ėĺŅĴĽńĴıńĬīƢĕŀĚĮĶĽŇĨŐĸŃőŁĽĨƢȮĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĝňĺĺŇĪĵŅȮ
ĔŅĶŐıĶƞĔĶŃěŅĵŐĸŃĺńĢěńĔĶĝňĺŇĨĕŀĚőıĶőĪĞńĺŐĸŃľĬŀĬıĵŅīŇȮȮĶŃĭŅħĺŇĪĵŅŐĸŃĔŅĶĪŜŅŒľƟ
ŏĔŇħőĶėȮĔŅĶĺŇĬŇěĜńĵőĶėĞŉŗĚŏĔŇħěŅĔĮĶĽŇĨĕŀĚėĬŐĸŃĽńĨĺƢŏĻĶļģĔŇěȮ 
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 Host-parasite relationship.  Morphology and classification.  Biology, 
distribution and life cycle of protozoa and helminths. Epidemiology and 
pathogenesis. Diagnosis of parasitic diseases of man and  economic animals. 
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512 344      ĮĢŇĭńĨŇĔŅĶĮĶĽŇĨĺŇĪĵŅȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Parasitology  Laboratory) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 343 ĮĶĽŇĨĺŇĪĵŅ 
                                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 343  ĮĶĽŇĨĺŇĪĵŅ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Laboratory work related to the contents in 512 343 Parasitology. 
  Field trips required. 
 
512 361   ıńĬīŋĻŅĽĨĶƢĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Plant Genetics) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 201 ıńĬīŋĻŅĽĨĶƢ 

        őėĶĚĽĶƟŅĚĕŀĚěňőĬĴıŊĝȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚěňőĬĴȮėĺŅĴįńĬŐĮĶ
ĪŅĚıńĬīŋĔĶĶĴŐĸŃĺŇĺńĥĬŅĔŅĶıŊĝȮĶŃĭĭĔŅĶįĽĴıńĬīŋƢŐĸŃıńĬīŋĔĶĶĴĕŀĚĔŅĶĔŜŅľĬħŏıĻȮ
ŏĪėőĬőĸĵňŏıŊŗŀĔŅĶĻŉĔļŅŐĸŃĮĶńĭĮĶŋĚıńĬīŋĔĶĶĴıŊĝ 
       Structure of plant genome. Structural and functional analysis of 
genome. Plant genetic variations and evolution. Breeding system and genetic 
of sex-determination. Technologies for plant genetic study and 
improvement. 
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512 362   ŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      0(0-0-2) 
  (DNA Markers and Applications) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 201 ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 ěňőĬĴĕŀĚıŊĝŐĸŃĽńĨĺƢȮľĸńĔĔŅĶĕŀĚŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀȮŏĪėĬŇėıŊŘĬģŅĬĪňŗŒĝƟŒĬĔŅĶ
ĺŇŏėĶŅŃľƢŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀȮŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀĪňŗŒĝƟĺŇīňœŁĭĶŇœħŏĞĝńĬŐĸŃĪňŗŒĝƟĮĢŇĔŇĶŇĵŅ
ĸŌĔőĞƞőıĸňŏĴŀĶƢŏĶĽŏĮƦĬıŊŘĬģŅĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀĪŅĚħƟŅĬĔŅĶŐıĪĵƢȮ
ĔŅĶŏĔļĨĶȮĔŅĶĻŉĔļŅĺŇĺńĥĬŅĔŅĶȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
 Plant and animal genomes. Principles of DNA markers. Basic techniques 
for DNA marker analysis. Hybridization based and polymerase chain reaction 
based DNA markers. Application of DNA markers in medicine, agriculture, 
evolutionary study, and using of DNA markers in forensic science. 

 
512 363Ȯ  ŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮ   3(3-0-6) 

ȮȮ &Fundamental Molecular Biology'   
  ĺŇĝŅĭńĚėńĭĔƞŀĬ :   512 201 ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
    ȮȮ 512 202ȮĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ 
    (Ȯ 3/0 142ȮĮĢŇĭńĨŇĔŅĶŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮ 
    (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

Ȯ ľĸńĔĔŅĶĕŀĚőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚħňŏŀŖĬŏŀȮŀŅĶƢŏŀŖĬŏŀȮŐĸŃőĮĶĨňĬȮȮŏĞĬĪĶńĸħŀĔ
ĴŅĕŀĚŀĦŌĝňĺĺŇĪĵŅŐĸŃĔĸœĔĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŒĬőĮĶėŅĶňőŀĨŐĸŃĵŌėŅĶňőŀĨȮĔŅĶėĺĭėŋĴ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮĔŅĶĔĸŅĵıńĬīŋƢȮŐĸŃĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮĔŅĶ
ĶĺĴĨńĺĔńĬŒľĴƞĕŀĚĽŅĶıńĬīŋĔĶĶĴŒĬĶŃħńĭőĴŏĸĔŋĸŐĸŃĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸȮŏĪėőĬőĸĵň
ĽĴńĵŒľĴƞĪŅĚŀĦŌĝňĺĺŇĪĵŅŐĸŃıńĬīŋĺŇĻĺĔĶĶĴȮĝňĺĽŅĶĽĬŏĪĻŐĸŃĝňĺěĶŇĵĻŅĽĨĶƢ 
 Principles of structures and functions of DNA, RNA and protein. Central 
dogma of molecular biology, gene expression in prokaryotes and eukaryotes, 
gene regulation and analysis. Mutation and DNA repair.  Genetic 
recombination at molecular level and molecular evolution. New 
technologies in molecular biology and genetic engineering, bioinformatics 
and bioethics. 
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512 364Ȯ ĮĢŇĭńĨŇĔŅĶŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮ   /(.-1-.) 
 (Fundamental Molecular BiologyȮLaboratory) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:Ȯ    512 201 ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      512 202ȮĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ 
   (Ȯ 3/0 141ȮŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮ (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ3/0Ȯ141ȮŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮ 
 Laboratory work related to the contents inȮ3/0Ȯ141 Fundamental 
Molecular Biology 

 
512 411    ıķĔļĻŅĽĨĶƢĪŅĚŏĻĶļģĔŇě       3(3-0-6) 
              (Economic Botany) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ :   512 315 ŀĬŋĔĶĴĺŇīŅĬıŊĝ                                               

 ĮĶŃĺńĨŇ ĩŇŗĬĔŜŅŏĬŇħȮĸńĔļĦŃĪŅĚıķĔļĻŅĽĨĶƢȮĔŅĶĔĶŃěŅĵıńĬīŋƢŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ĕŀĚıŊĝĪňŗŏĮƦĬŀŅľŅĶŐĸŃĵŅȮȮıŊĝŀŋĨĽŅľĔĶĶĴŐĸŃıŊĝŏĻĶļģĔŇěŒĬĮĶŃŏĪĻœĪĵŐĸŃŏĕĨĶƟŀĬȮ
ıŊĝĪƟŀĚĩŇŗĬĕŀĚœĪĵĪňŗĴňŐĬĺőĬƟĴĴňėĺŅĴĽŜŅėńĠŏĝŇĚŏĻĶļģĔŇěŒĬŀĬŅėĨ 

                ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
 History, origin, botanical characters, distribution and uses of plants for 
food and medicine, industrial plants and economic plants in Thailand and 
tropical regions. Possible future values of local plants on economic aspects.  

  Field trips required. 
       
512 413     őĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮ    3(3-0-6) 
              (Plant Pathology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 414 ĮĢŇĭńĨŇĔŅĶőĶėıŊĝ 
        518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ĽŅŏľĨŋĕŀĚőĶėıŊĝȮĸńĔļĦŃĕŀĚıŊĝĪňŗŏĮƦĬőĶėȮĔŅĶĶŃĭŋĝĬŇħěŋĸĝňıĔƞŀőĶėŒĬıŊĝĔŅĶĨŇħ
ŏĝŊŘŀŐĸŃĔŅĶŏĔŇħőĶėȮĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚŏĝŊŘŀȮěŋĸĝňıĔƞŀőĶėŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĔŇħőĶėȮȮőĶėıŊĝĪňŗĽŜŅėńĠȮȮĔĸœĔĔŅĶŀĵŌƞĶŀħĕŀĚěŋĸĝňıĔƞŀőĶėȮĔŅĶıŇěŅĶĦŅ
ĪŅĚĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸĝňıĔƞŀőĶėŒĬıŊĝĪƟŀĚĩŇŗĬȮĶĺĴĪńŘĚĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴ 
  Causes of plant diseases.  Symptomatology.  Identification of plant 
pathogens. Infection and pathogenicity.  Dispersion.  Pathogens and 
environmental factors related to pathogenicity.  Important plant diseases.  
Survival mechanisms of pathogens.  Ecological consideration of local plant 
pathogens including prevention and control. 
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512 414     ĮĢŇĭńĨŇĔŅĶőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Plant Pathology Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 413 őĶėıŊĝ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
         ȮȮȮȮ  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 413 őĶėıŊĝȮ 

 Laboratory work related to the contents in 512 413 Plant Pathology 
 
512 415      ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
              (Plant Tissue and Cell Culture) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 313  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ 
                    *  512 416  ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝ 
                                  *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀěŅĔŀĺńĵĺŃĨƞŅĚŕȮĕŀĚıŊĝŒĬľĸŀħĪħĸŀĚĔŅĶ 

ŒĝƟŁŀĶƢőĴĬıŊĝȮŀŅľŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶėĺĭėŋĴĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟ
ĽƞĺĬĨƞŅĚŕȮĕŀĚıŊĝŒĬľĸŀħĪħĸŀĚĴňĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃŏĮĸňŗĵĬŐĮĸĚœĮŏĮƦĬŐėĸĸńĽľĶŊŀ
ŀĺńĵĺŃĽƞĺĬĨƞŅĚŕ 
 Principles and practices of cultivating tissues from various plant organs 
in vitro.  Application of plant hormones, artificial media and appropriate 
environment control to initiate growth and differentiation of plant culture to 
callus or organs. 

 
512  416     ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮȮȮ   1(0-3-0) 
              (Plant Tissue and Cell Culture  Laboratory)ȮȮ                
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: * 512 415 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 512 415 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃ 
 ŏĞĸĸƢıŊĝ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

  Laboratory work related to the contents in 512 415 Plant Tissue  and Cell 
  Culture.  

  Field trips required. 
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512 421     ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮ   2(2-0-4) 
              (Plant Breeding) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 201  ıńĬīŋĻŅĽĨĶƢ 
                    *  512 422  ĮĢŇĭńĨŇĔŅĶĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪŅĚıńĬīŋĻŅĽĨĶƢŏıŊŗŀŏıŇŗĴėŋĦĳŅıŐĔƞıŊĝŏĻĶļģĔŇěȮĺŇīňĔŅĶ
ŏĭŊŘŀĚĨƟĬŒĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝıĺĔįĽĴĨńĺŏŀĚȮıĺĔįĽĴĕƟŅĴŐĸŃĸŌĔįĽĴȮĔŅĶįĸŇĨŏĴĸŖħ
ıńĬīŋƢȮĔŅĶĬŜŅŏĪėőĬőĸĵňĝňĺĳŅıĴŅŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝ 
 Applications of genetic principles to improve agronomic qualities of 
economic plants. General methods for plant breeding in self-pollinated, 
cross-pollinated and hybrid plants. Seed production. Implementation of 
biotechnology for plant breeding. 

 
512 422     ĮĢŇĭńĨŇĔŅĶĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Plant Breeding Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 421 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝ 
                                      *Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512  421 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Laboratory work related to the contents in 512 421 Plant Breeding. 
  Field trips required. 
 
512 423     ĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4) 
              (Plant Responses to Environmental Stresses) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  512 313  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ 

                       * 512 424ȮȮĮĢŇĭńĨŇĔŅĶĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                 ĔŅĶĨŀĭĽĬŀĚĪŅĚĽĶňĶĺŇĪĵŅŐĸŃĽńĦģŅĬĺŇĪĵŅŒĬıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĮƤěěńĵ
 ĽŇŗĚŐĺħĸƟŀĴȮȮŀŋĦľĳŌĴŇȮĬŘŜŅȮŐĽĚȮĔŅĶŐįƞĶńĚĽňȮėĺŅĴŏėŖĴȮĔƠŅĞȮŐĸŃĽŅĶĔŜŅěńħĻńĨĶŌıŊĝ 

 Physiological and morphological responses in plants to stresses caused 
by environmental factors : temperature, water, light, radiation, salinity, gases 
and pesticides. 
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512  424 ȮȮ  ĮĢŇĭńĨŇĔŅĶĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
              (Plant Responses to Environmental Stresses Laboratory) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 423ȮĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 423 ĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀ 
 ėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Laboratory work related to the contents in 512 423  Plant 
 Responses to Environmental Stresses. 
  Field trips required. 
 
512  425     ĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬ      2(2-0-4)     
  (Postharvest Physiology and Technology of Horticultural Crops) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 313  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ 
                    *  512 426  ĮġŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬ 
                                   *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
         ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĦģŅĬĺŇĪĵŅŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŒĬįĸŇĨįĸľĸńĚĔŅĶŏĔŖĭ 
 ŏĔňŗĵĺ ĮƤěěńĵĳŅĵĬŀĔŐĸŃĳŅĵŒĬĪňŗĔƞŀŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵĕŀĚįĸŇĨįĸȮĭĪĭŅĪĕŀĚ ŁŀĶƢőĴĬıŊĝ 
 ŒĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽĶňĶĺŇĪĵŅ ĔŅĶĶƞĺĚőĶĵŐĸŃĔŅĶĽŋĔĕŀĚįĸœĴƟ ŏĪėőĬőĸĵňŐĸŃŐĬĺĪŅĚ 
 ŒĬĔŅĶĮĢŇĭńĨŇŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵĕŀĚįĸŇĨįĸľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ          
  Changes in morphology and chemical components of postharvest  
 products. External and internal factors causing losses of products. Roles  
 of plant hormones in physiological changes : senescence and fruit ripening.  
 Technology and practical guidelines for the reduction of postharvest  
 product losses. 
 
512  426    ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬȮȮȮȮȮȮȮȮȮȮȮ 1(0-3-0) 
              (Postharvest Physiology and Technology of  
                  Horticultural Crops  Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 425 ĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 425 ĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵň 
 ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Laboratory work related to the contents in 512 425 Postharvest  
  Physiology and Technology of Horticultural Crops.   
  Field trips required. 
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512  427     ŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ           2(2-0-4)              
              (Hormones and Plant Development)  
              ĺŇĝŅĭńĚėńĭĔƞŀĬ :     512 313  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ  
                     *  512 428  ĮĢŇĭńĨŇĔŅĶŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ 
                                    *   ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ  

 ĝĬŇħĕŀĚŁŀĶƢőĴĬȮĔŅĶĽńĚŏėĶŅŃľƢŁŀĶƢőĴĬŒĬıŊĝȮĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚŁŀĶƢőĴĬĨƞŀ
ĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃıńĥĬŅĕŀĚıŊĝ  

  Type of hormones. Hormones biosynthesis. Roles and function of 
 hormones on plants growth and development. 
 
512  428    Ȯ ĮĢŇĭńĨŇĔŅĶŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ                                1(0-3-0)              
              (Hormones and Plant Development Laboratory) 
              ĺŇĝŅĭńĚėńĭĔƞŀĬ : *  512 427  ŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ 
                        (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ  
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ3/0Ȯ205ȮŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠ ĕŀĚ 
 ıŊĝ 
  Laboratory work related to the contents in 512 427 Hormones and  
 Plant Development. 
 
512  431    ĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Endocrinology) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
                                     *  512 432 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĨƞŀĴœĶƟĪƞŀ 
                                     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĽńĦģŅĬĺŇĪĵŅŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĨƞŀĴœĶƟĪƞŀȮĽĴĭńĨŇĪŅĚŏėĴňĕŀĚŁŀĶƢőĴĬŐĸŃĔĸœĔ ĔŅĶ 
 ĪŜŅĚŅĬȮĭĪĭŅĪĕŀĚŁŀĶƢőĴĬĪňŗĴňĨƞŀĔŅĶĪŜŅĚŅĬĕŀĚĶƞŅĚĔŅĵ 

 Morphology and physiology of endocrine glands. Chemical properties 
of hormones and their  mechanisms of actions.  Roles of  hormones  to 
body functions.  

 
512  432  Ȯ  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Endocrinology Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: * 512 431 ĺŇĪĵŅĨƞŀĴœĶƟĪƞŀ 
                         * ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                 ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 431 ĺŇĪĵŅĨƞŀĴœĶƟĪƞŀ 
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                    Laboratory work related to the contents in 512 431 Endocrinology. 
 



Ĵėŀ,Ȯ0 72 

512 433     ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮ   2(2-0-4) 
              (Animal Cell Culture) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 434  ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
  ȮȮȮ  ȮȮȮ3/6Ȯ0./ȮěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
                         * ȮŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĕŀĚĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮĽŇŗĚŐĺħĸƟŀĴĕŀĚŏĞĸĸƢŏĸňŘĵĚ ĔŅĶ 
 ĬŜŅŏĪėőĬőĸĵňĕŀĚĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮ ŀŋĨĽŅľĔĶĶĴȮ 
 ŐĸŃĔŅĶŐıĪĵƢ 
  Principles and techniques of animal cell culture. Environments of 
 cultured cells. Applications of animal cell culture technology for 
 agricultural, industrial and medical purposes. 
 
512 434     ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮ           1(0-3-0) 
              (Animal Cell Culture Laboratory) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 433  ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
                        * ȮŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                 ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 433 ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
                    Laboratory work related to the contents in 512 433  Animal Cell  
  Culture. 
  Field trips required. 
 
512 435     ĺŇĪĵŅĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Mammalogy) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
      512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
  ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮȮĔŅĶŐıĶƞĔĶŃěŅĵȮȮıķĨŇĔĶĶĴȮȮŐĸŃĔŅĶĮĶńĭĨńĺĕŀĚĽńĨĺƢ ŏĸňŘĵĚ 
 ĸŌĔħƟĺĵĬĴĨƞŀĽĳŅıŐĺħĸƟŀĴȮĝĬŇħĕŀĚĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴĪňŗŒĔĸƟĽŌĠıńĬīŋƢȮĭĪĭŅĪĕŀĚ 
 ĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴŒĬĶŃĭĭĬŇŏĺĻȮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĴĬŋļĵƢ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
  Classification, distribution, behavior and adaptation of mammals to  
 the environment. Endangered species. Roles of mammals in the 
 ecosystem and human impacts on mammals. 
  Field trips required. 
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512 437     ĮƤĔļňĺŇĪĵŅȮȮȮȮȮȮȮ    3(3-0-6) 
              (Ornithology) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:     512 203  ȮĬŇŏĺĻĺŇĪĵŅ 
                    *  512 438   ĮĢŇĭńĨŇĔŅĶĮƤĔļňĺŇĪĵŅ 
                                  *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĺŇĺńĥĬŅĔŅĶȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮĽĶňĶĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴĕŀĚĬĔȮĭĪĭŅĪĕŀĚĬĔ 
 ŒĬĶŃĭĭĬŇŏĺĻŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĴĬŋļĵƢ 
   Evolution, classification, physiology and behavior of birds.  Roles of 

birds in ecosystem and human impacts on birds. 
 
512 438     ĮĢŇĭńĨŇĔŅĶĮƤĔļňĺŇĪĵŅȮȮȮȮȮȮ   1(0-3-0) 
              (Ornithology Laboratory) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:      512 203  ȮĬŇŏĺĻĺŇĪĵŅ 
                     *  512 437   ĮƤĔļňĺŇĪĵŅ 
                                   *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ3/0Ȯ237 ĮƤĔļňĺŇĪĵŅȮȮ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Laboratory work related to the contents in 512 437 Ornithology. 
  Field trips required. 
 
512 439    ĺŇĪĵŅŐıĸĚĔƢĨŀĬȮ   3(3-0-6) 
              (Planktonology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 203 ĬŇŏĺĻĺŇĪĵŅ 
                                    *  512 440 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŐıĸĚĔƢĨŀĬ 
                                    * ȮŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
                  ŀĬŋĔĶĴĺŇīŅĬŐĸŃĬŇŏĺĻĺŇĪĵŅĕŀĚŐıĸĚĔƢĨŀĬȮĺŇīňĔŅĶŏĔŖĭĶńĔļŅĨńĺŀĵƞŅĚŐĸŃĔŅĶĬńĭ 

 ěŜŅĬĺĬŐıĸĚĔƢĨŀĬȮĮƤěěńĵĨƞŅĚŕȮĪňŗĴňįĸĨƞŀĔŅĶŐıĶƞĔĶŃěŅĵȮȮĔŅĶŏĨŇĭőĨŐĸŃĔŅĶĽŊĭıńĬīŋƢȮȮ 
 ėĺŅĴĽŜŅėńĠĕŀĚŐıĸĚĔƢĨŀĬĨƞŀľƞĺĚőĞƞŀŅľŅĶ 

 Taxonomy and ecology of planktons.  Methods for preservation and 
numeration of planktons.  Various factors affecting distribution, growth and 
reproduction.  Importance of planktons to food chain. 
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512 440     ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŐıĸĚĔƢĨŀĬȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Planktonology Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 439 ĺŇĪĵŅŐıĸĚĔƢĨŀĬȮȮ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 439 ĺŇĪĵŅŐıĸĚĔƢĨŀĬ 
                ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮ 
       Laboratory work related to the contents in 512 439 Planktonology. 
  Field trips required. 
 
512 441      ĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢȮȮȮȮ   3(3-0-6) 
              (Host Defense Mechanism) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
       512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                                    (  512 442 ĮĢŇĭńĨŇĔŅĶĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃľĸńĔĔŅĶĕŀĚĶŃĭĭĳŌĴŇėŋƟĴĔńĬĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚŐĸŃ ĽńĨĺƢ 
 ĴňĔĶŃħŌĔĽńĬľĸńĚȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶĕŀĚĶŃĭĭĳŌĴŇėŋƟĴĔńĬŏıŊŗŀĔŅĶıńĥĬŅĺńėĞňĬȮ ŐĸŃĵŅ 
  Basic knowledge and principles of  immune system of invertebrates  
 and vertebrates. Application of immune system for vaccine and drug  
 development. 
 
512 442      ĮĢŇĭńĨŇĔŅĶĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Host Defense Mechanism Laboratory) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: (Ȯ 512 441 ĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ 
                        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ512 441  ĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚ 
 ĕŀĚőŁĽĨƢ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
         Laboratory work related to the contents in 512 441 Host Defense  
  Mechanism  
  Field trips required. 
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512  443     ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě                 2(2-0-4)  
              (Economic Invertebrates)  ȮȮȮȮȮȮȮȮȮȮ 
              ĺŇĝŅĭńĚėńĭĔƞŀĬ :     512 233 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ  
                    *  512 444 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě               
                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

  ĝňĺĺŇĪĵŅŐĸŃĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚ ŏĻĶļģĔŇě 
 ŐĸŃĔŅĶŐıĪĵƢ ĺŇīňĔŅĶĬŜŅœĮŒĝƟŐĸŃĔŅĶıńĥĬŅħƟŅĬŏĻĶļģĔŇě 

  Biology and ecology of economic and medical important  invertebrate.  
 Methods of utilization and economic development. 
 
512  444     ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě              1(0-3-0)  
              (Economic Invertebrate Laboratory)ȮȮȮȮȮȮȮȮȮȮȮ 
              ĺŇĝŅĭńĚėńĭĔƞŀĬ :  *  512 443 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě               
    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 443 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗ 
 ĴňėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě                              
 ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

 Laboratory work related to the contents in 512 443 Economic 
Invertebrate. 

  Field trips required. 
 
512 445     ĝňĺĺŇĪĵŅĔŅĶĽŊĭıńĬīŋƢȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Reproductive Biology) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
      512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
          ĔŅĶĔŜŅľĬħŏıĻŐĸŃőėĶĚĽĶƟŅĚĕŀĚĶŃĭĭĽŊĭıńĬīŋƢȮŁŀĶƢőĴĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ ĽŊĭıńĬīŋƢȮ 

ĔŅĶĽĶƟŅĚŐĸŃĔŅĶĽƞĚįƞŅĬŏĞĸĸƢĽŊĭıńĬīŋƢȮĔĶŃĭĺĬĔŅĶĪŅĚĽĶňĶĺŇĪĵŅĕŀĚĔŅĶĽŊĭıńĬīŋƢȮȮĔŅĶ
ĺŇŏėĶŅŃľƢĬŘŜŅŀĽŋěŇȮȮĔŅĶįĽĴŏĪňĵĴȮȮľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶėŋĴĔŜŅŏĬŇħ 
 Sex determinations and structures of reproductive systems.  Hormones 
related to reproduction.  Gametogenesis and gamete transportation.  
Physiological processes of reproduction.  Semen analysis.  Artificial 
insemination.  Principles and methods of birth control. 
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512 446  ŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ   3(3-0-6) 
  (Techniques in Molecular Genetics and Genetic Engineering) 
              ĺŇĝŅĭńĚėńĭĔƞŀĬ :    512 102 ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                     *  512 447  ĮĢŇĭńĨŇĔŅĶŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ              
                     * ȮȮŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

ĻŉĔļŅŏĔňŗĵĺĔńĭŏĪėĬŇėŒĬĔŅĶĪħĸŀĚȮȮȮȮĶĺĴĩŉĚľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŜŅĺŇěńĵŒĬĺŇĝŅȮȮȮȮ

ŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽĴńĵŒľĴƞŒĬĽńĨĺƢȮŏĪėĬŇėĔŅĶŐĵĔŏĝŊŘŀȮĔŅĶőėĸĬĬŇŗĚȮ

ŐĸŃŏĶňĵĚĸŜŅħńĭĬŇĺėĸňőŀœĪĨƢȮȮĔŅĶĔĸŅĵıńĬīŋƢŒĬľĸŀħĪħĸŀĚȮĮĢŇĔŇĶŇĵŅĸŌĔőĞƞıŀĸŇŏĴŀŏĶĽ

ĬŀĶƢīŏīŇĶƢĬĭĸŀĪœŁĭĶŇœħŏĞĝńĬȮŏĞŅĪƢŏīŇĶƢĬĭĸŀĪœŁĭĶŇœħŏĞĝńĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĭĭŏĺĽŏīŇĶƢ

ĬĭĸŀĪȮĔŅĶĨĶĺěĪŅĚŀŇĴĴŌőĬĺŇĪĵŅȮ 

Study on laboratory techniques including principles and   research 

methodologies of modern molecular genetics and genetic engineering in 

animals. Isolation techniques, cloning and nucleotides sequencing. In vitro 

mutagenesis. Polymerase chain reactions. Northern blot hybridization, 

Southern blot  hybridization and Western blot analysis. Immunoassays. 

 
512  447    ĮĢŇĭńĨŇĔŅĶŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ   1(0-3-0) 
  (Techniques in Molecular Genetics and Genetic Engineering  
    Laboratory) 
              ĺŇĝŅĭńĚėńĭĔƞŀĬ :  *  512 446 ȮŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ              
                      *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512 446 ŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢ 
 ŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ              
  Laboratory work related to the contents in 512 446 Techniques in
 Molecular Genetics and Genetic Engineering. 
 
512 461      ıńĬīŋĻŅĽĨĶƢĕŀĚĴĬŋļĵƢȮȮ   2(2-0-4) 
              (Human Genetics) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 201 ıńĬīŋĻŅĽĨĶƢ 
          ľĸńĔĔŅĶŐĸŃĔĸœĔĕŀĚĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĕŀĚĴĬŋļĵƢ ĵňĬȮ 
 őėĶőĴőĞĴȮŐĸŃėĺŅĴįŇħĮĔĨŇŒĬĴĬŋļĵƢȮőĶėĪňŗĴňĽŅŏľĨŋěŅĔıńĬīŋĔĶĶĴŐĸŃĔŅĶĺŇĬŇěĜńĵȮ 
 őėĶĚĔŅĶěňőĬĴĴĬŋļĵƢȮĵňĬĭŜŅĭńħȮŐĸŃŏĪėőĬőĸĵňĔŅĶŐĔƟœĕĮĶńĭĮĶŋĚěňőĬĴ 

       Principles and mechanism of human genetic inheritance. Genes,  
  chromosomes and their abnormalities in human. Genetic diseases and  
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  diagnosis. Human genome project. Gene therapy and genome editing   
  technology. 

512  462    ıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢ                                2(2-0-4)  
                 (Cytogenetics )  
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 201 ıńĬīŋĻŅĽĨĶƢ 
                    *  512 463 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢ 
                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ őėĶőĴőĞĴŐĸŃıķĨŇĔĶĶĴĕŀĚőėĶőĴőĞĴŒĬĶŃľĺƞŅĚĔŅĶŐĭƞĚŏĞĸĸƢȮȮėĺŅĴįŇħĮĔĨŇĕŀĚ 
  őėĶőĴőĞĴȮŏĪėĬŇėŏĭŊŘŀĚĨƟĬŒĬĔŅĶĻŉĔļŅőėĶőĴőĞĴ 
   Chromosome and behavior of chromosome during cell division.  
 Chromosome aberration.  Basic techniques in chromosome study. 
 
512  463     ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢ                                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-3-0) 
              (Cytogenetics Laboratory) 
                ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  *  512 462 ıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮ                                                        
     *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮȮ512  462  ıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮ    
         Laboratory work related to the contents in 512 462 Cytogenetics. 
 
512  471  ĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮ      3(3-0-6) 
              (Animal Ecology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  512 203 ĬŇŏĺĻĺŇĪĵŅ 
           ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚĽńĨĺƢĔńĭĽŇŗĚŐĺħĸƟŀĴȮȮıķĨŇĔĶĶĴȮĺŇĺńĥĬŅĔŅĶŐĸŃĔŅĶĽŌĠıńĬīŋƢ  
  ĕŀĚĽńĨĺƢȮĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶěńħĔŅĶĽńĨĺƢŒĬıŊŘĬĪňŗȮŏĪėĬŇėĨƞŅĚŕȮŒĬĔŅĶĻŉĔļŅĽńĨĺƢ 
           ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

 Interaction between animals and their environment. Animal behavior, 
evolution and extinction.  Conservation and habitat management.  Various 
techniques in animal study. 

  Field trips required. 
 



Ĵėŀ,Ȯ0 /./ 

512  472     ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
            ȮȮȮȮ (Marine Ecology) 
                Ȯ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: &/' 512 203 ĬŇŏĺĻĺŇĪĵŅ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮȮ &0'Ȯ516 270 ĬŇŏĺĻĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
  Ȯ      516 271 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 

  ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢĪŃŏĸȮȮĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴŒĬĪŃŏĸŐĸŃĭĶŇŏĺĦĬŘŜŅĔĶƞŀĵȮȮĮƤěěńĵĪŅĚ
ĬŇŏĺĻĺŇĪĵŅĪňŗĴňįĸĨƞŀĮĶŃĝŅĔĶŐĸŃĝŋĴĝĬĕŀĚĽŇŗĚĴňĝňĺŇĨĪŅĚĪŃŏĸȮȮĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸŒĬ
ĬƞŅĬĬŘŜŅœĪĵŐĸŃĪŃŏĸŏĕĨĶƟŀĬȮȮĔŅĶĮĶŃĵŋĔĨƢĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸŒĬĔŅĶĮĶŃĴĚŐĸŃ ĔŅĶ 

 ěńħĔŅĶĴĸĳŅĺŃ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

 Biology of marine animals.  Environmental factors in oceans and 
estuaries.  Ecological factors affecting population and community of marine 
organisms.  Marine ecology in Thai waters and tropical seas. Applications of 
marine ecology to fisheries and pollution management. 

  Field trips required. 
 
512  473  ĬŇŏĺĻĺŇĪĵŅĮƙŅĝŅĵŏĸĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3(3-0-6) 
              (Mangrove Ecology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: &/' 512 203 ĬŇŏĺĻĺŇĪĵŅ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮȮȮȮȮ&0'Ȯ3/4 270 ĬŇŏĺĻĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
    ȮȮȮȮ3/4Ȯ05/ȮĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
  őėĶĚĽĶƟŅĚĕŀĚĮƙŅĝŅĵŏĸĬȮȮĔŅĶĮĶńĭĨńĺĕŀĚıŊĝŐĸŃĽńĨĺƢĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ 
 ŏėĴňŐĸŃĔŅĵĳŅıȮȮŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚıŊĝŐĸŃĽńĨĺƢȮėĺŅĴĽŜŅėńĠŐĸŃĔŅĶŀĬŋĶńĔļƢĮƙŅĝŅĵŏĸĬ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
       Structure of mangrove forest.  Plant and animal adaptations to  
  chemical and physical changes.  Interaction between plants and animals.  
  The importance and conservation of mangrove forest. 
  Field trips required. 
 



Ĵėŀ,Ȯ0 /.0 

512 474   ĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝ    3(3-0-6) 
              (Plant Ecology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ :    512 315  ŀĬŋĔĶĴĺŇīŅĬıŊĝ 
                 ĽńĚėĴıŊĝȮŀńĬĨĶĔŇĶŇĵŅĕŀĚıŊĝĔńĭĽŇŗĚŐĺħĸƟŀĴȮėĺŅĴľĸŅĔľĸŅĵȮĪķļġňŐĸŃ ĺŇīňĔŅĶ
 ĺŇŏėĶŅŃľƢĽńĚėĴıŊĝȮŏĪėĬŇėĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĔŅĶĻŉĔļŅĸńĔļĦŃőėĶĚĽĶƟŅĚĕŀĚ ĽńĚėĴıŊĝ 
  ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
          Plant community. Interaction between plants and their 
 environment. Diversity. Theories and methods in plant community  analysis.  
 Sampling techniques. Study of plant community structure. 
  Field trips required. 
 
512  481  œĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮ                   2(2-0-4) 
              (Microscopic Techniques in Biology) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
       512 102 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
                     *  512 482 ĮĢŇĭńĨŇĔŅĶœĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ 
                                    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
          ľĸńĔĔŅĶŐĸŃŏĪėĬŇėŒĬĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŏĬŊŘŀŏĵŊŗŀıŊĝŐĸŃĽńĨĺƢȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ 
 ŒĬĔŅĶĻŉĔļŅĪŅĚĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬȮĔŅĶŏĨĶňĵĴĽœĸħƢŏıŊŗŀĔŅĶĻŉĔļŅħƟĺĵĔĸƟŀĚ 
 ěŋĸĪĶĶĻĬƢŐĭĭŒĝƟŐĽĚ 
   Principles and techniques in the preparation of plant and animal  
  tissues. Basic knowledge in electron microscopy. Preparation of  slides  
  for light microscopy. 
 
512  482  ĮĢŇĭńĨŇĔŅĶœĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮ                   2(0-6-0) 
              (Microscopic Techniques in Biology Laboratory) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: *  512 481 œĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮ                 
                         *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 512 481 œĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚ 
 ĝňĺĺŇĪĵŅȮȮȮȮȮȮȮ                 
         Laboratory work related to the contents in 512 481 Microscopic 
  Technique in Biology. 



Ĵėŀ,Ȯ0 /.1 

 



Ĵėŀ,Ȯ0 /.2 

512 491   ĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1(0-2-1) 
              (Seminar) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 313 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮȮȮ 512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
                ĽńĴĴĬŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚĝňĺĺŇĪĵŅȮȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ ĝňĺĺŇĪĵŅ 
       Seminar on topics of interest in biology by the consent of Biology 
  department. 
 
512 493     őėĶĚĚŅĬĺŇěńĵȮ1                                                                  1(0-2-1) 
              (Research Project I) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:   512 313 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĶŊŀȮȮȮ 512 333 ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ 
         ŏĸŊŀĔľńĺĕƟŀĚŅĬĺŇěńĵȮėƟĬėĺƟŅĕƟŀĴŌĸȮĔŅĶŏĕňĵĬŐĸŃĬŜŅŏĽĬŀőėĶĚĶƞŅĚĚŅĬĺŇěńĵȮ 
       Selection of a research topic. Literature review. Writing and  
  presentation of a research proposal.  
 
512 494     őėĶĚĚŅĬĺŇěńĵȮ0    2(0-4-2) 
              (Research Project II) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  512 493 őėĶĚĚŅĬĺŇěńĵȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
         ĔŅĶĺŇěńĵŒĬľńĺĕƟŀĪŅĚĝňĺĺŇĪĵŅȮȮĳŅĵŒĨƟĔŅĶŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅ 
 ĝňĺĺŇĪĵŅ 
       Research on the topic in biology under the supervisions of Biology  
  departmental staffs.  
 
512 495  ĔŅĶİƗĔĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮ                                             1(œĴƞĬƟŀĵĔĺƞŅȮ7.ȮĝńŗĺőĴĚ) 
              (Practical Training) 
              ŏĚŊŗŀĬœĕȮ: ȮőħĵėĺŅĴĵŇĬĵŀĴĕŀĚĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
                           ĺŇĝŅĬňŘĺńħįĸŏĮƦĬȮS ľĶŊŀȮU 
  ĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬŀĚėƢĔŅĶőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
      Practical training in the organization by the consent of  the Biology  
  department.  
 



Ĵėŀ,Ȯ0 /.3 

513 101 ŏėĴňĪńŗĺœĮȮ1         3(3-0-6) 
              (General Chemistry I) 

ĮĶŇĴŅĦĽńĴıńĬīƢȮőėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃĽĴĭńĨŇĕŀĚīŅĨŋĨŅĴĨŅĶŅĚīŅĨŋȮıńĬīŃŏėĴňȮŐĔƠĽȮ
ĕŀĚŐĕŖĚȮȮŀŋĦľıĸĻŅĽĨĶƢȮ 

Stoichiometry. Atomic structures and properties of the elements in the 
periodic table. Chemical bonding. Gases. Solids. Thermodynamics. 

 
513 102      ŏėĴňĪńŗĺœĮȮ2                         3(3-0-6) 
              (General Chemistry II) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  513 101 ŏėĴňĪńŗĺœĮȮ1 

ĕŀĚŏľĸĺŐĸŃĽŅĶĸŃĸŅĵȮĽĴħŋĸŏėĴňŐĸŃĽĴħŋĸĕŀĚœŀŀŀĬȮŏėĴňœĲĲƚŅȮěĸĬĻŅĽĨĶƢŏėĴňȮ
ŏėĴňŀŇĬĪĶňĵƢŏĭŊŘŀĚĨƟĬȮ 

Liquids and solutions. Chemical equilibrium and ionic equilibrium. 
Electrochemistry. Chemical kinetics. Introduction to organic chemistry. 

 
513 103     ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                     1(0-3-0) 
              (General Chemistry Laboratory I) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  513 101 ŏėĴňĪńŗĺœĮȮ1 ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 ĽńĮħŅľƢ 
            ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ513 101 ŏėĴňĪńŗĺœĮȮ1 

   Experiments related to the contents in 513 101 General Chemistry I. 
 
513 104     ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                 1(0-3-0) 
              (General Chemistry Laboratory II) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  513 102 ŏėĴňĪńŗĺœĮȮ2 ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅ 10 ĽńĮħŅľƢ 
                         513 103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
    ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ513 102 ŏėĴňĪńŗĺœĮȮ2 
    Experiments related to the contents in 513 102 General Chemistry II. 
 



Ĵėŀ,Ȯ0 /.4 

513 231  ŏėĴňĺŇŏėĶŅŃľƢȮ1                   2(2-0-4) 
              (Analytical Chemistry I) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  513 102 ŏėĴňĪńŗĺœĮȮ2 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚŏėĴňĺŇŏėĶŅŃľƢȮĪķļġňĮĢŇĔŇĶŇĵŅĔĶħŐĸŃŏĭĽȮĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬ
ŐĸŃĶňħńĔĝńĬȮĮĢŇĔŇĶŇĵŅĔŅĶŏĔŇħĽŅĶŏĝŇĚĞƟŀĬŐĸŃĮĢŇĔŇĶŇĵŅĔŅĶŏĔŇħĨŃĔŀĬȮĔŅĶĮĶŃĵŋĔĨƢ
ĮĢŇĔŇĶŇĵŅŏľĸƞŅĬňŘŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵĔŅĶĨĔĨŃĔŀĬŐĸŃĔŅĶĺńħĮĶŇĴŅĨĶȮĽĴħŋĸ
ŏėĴňĶŃľĺƞŅĚŏĲĽŒĬĔŅĶĽĔńħħƟĺĵĨńĺĪŜŅĸŃĸŅĵ 

Basic principles in analytical chemistry. Theory of acid-base, oxidation-
reduction, complex formation and precipitation reactions. Applications of the 
above-outlined reactions in quantitative gravimetric and volumetric analysis. 
Interface equilibria in solvent extraction. 
      

513 233  ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                1(0-3-0) 
  (Analytical Chemistry Laboratory I) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ :   513 104 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
           513 231 ŏėĴňĺŇŏėĶŅŃľƢȮ1 ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 ĽńĮħŅľƢ 

ėĺŅĴėĸŅħŏėĸŊŗŀĬŒĬĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇȮŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇė
ŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦȮĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĺŇŏėĶŅŃľƢĽŅĶőħĵĺŇīňĨĔĨŃĔŀĬŐĸŃĔŅĶ
ĺńħĮĶŇĴŅĨĶĪňŗĔĸƞŅĺĩŉĚŒĬĶŅĵĺŇĝŅȮ3/1Ȯ01/ȮŏėĴňĺŇŏėĶŅŃľƢȮ/ 
  Errors in chemical analysis. Statistical data analysis. Instrumentation 
and techniques in quantitative chemical analysis. Experiments on chemical 
analysis based on gravimetric and volumetric methods as outlined in 513 231 
Analytical Chemistry I. 
 

513 250  ŏėĴňŀŇĬĪĶňĵƢ                    3(3-0-6) 
              (Organic Chemistry) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  513 102 ŏėĴňĪńŗĺœĮȮ2 

ŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŀŃĸŇĲŅĨŇĔŐĸŃĽŅĶĮĶŃĔŀĭŀŃőĶĴŅĨŇĔȮıŀĸŇŏĴŀĶƢȮ
ėŅĶƢőĭœŁŏħĶĨȮĔĶħŀŃĴŇőĬȮőĮĶĨňĬŐĸŃĸŇĮƕħȮĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėŀńĸĨĶŅœĺőŀŏĸĨŐĸŃ
ŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖŒĬĔŅĶıŇĽŌěĬƢĮĶŃŏĳĪĕŀĚľĴŌƞĲƤĚĔƢĝńĬ 
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Chemistry of aliphatic and aromatic compounds.   Polymers.   Carbohy-
drates. Amino acids. Proteins and lipids. Applications of ultraviolet and 
infrared spectroscopy in functional groups identification. 
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513 255  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ                 1(0-3-0) 
              (Organic Chemistry Laboratory) 
     ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ&/'Ȯ3/1Ȯ/.2ȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ0 
                                513 250 ŏėĴňŀŇĬĪĶňĵƢȮľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 ĽńĮħŅľƢ 
 ȮȮȮȮȮȮ     ȮȮȮȮȮľĶŊŀȮȮ&0'Ȯ3/1Ȯ/.2ȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ0 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     513 257 ŏėĴňŀŇĬĪĶňĵƢıŊŘĬģŅĬȮľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 
Ȯ             ȮȮȮȮĽńĮħŅľƢ 

ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭŏĪėĬŇėĔŅĶŐĵĔŐĸŃĔŅĶĪŜŅĽŅĶŒľƟĭĶŇĽŋĪīŇśȮ ĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶȮ
ĮĶŃĔŀĭŀŃĸŇĲŅĨŇĔŐĸŃŀŃőĶĴŅĨŇĔȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢ 

Experiments on separation and purification techniques. Reactions of 
aliphatic and aromatic compounds. Synthesis of organic compounds. 

 
513 341  ĝňĺŏėĴňȮ1                     4(4-0-8) 
              (Biochemistry I) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ: (1) 512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
        513 250 ŏėĴňŀŇĬĪĶňĵƢ 
     ľĶŊŀȮȮ(2) 512 101 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1  
        513 252 ŏėĴňŀŇĬĪĶňĵƢȮ2 

őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĝňĺőĴŏĸĔŋĸȮŏŀĬœĞĴƢŐĸŃĝňĺıĸńĚĚŅĬĻŅĽĨĶƢȮŏĴŐĪĭŀĸŇĞŉĴ
ŐĸŃĔŅĶėĺĭėŋĴȮĔŅĶŏĔŖĭĶńĔļŅŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĕƟŀĴŌĸĪŅĚıńĬīŋĔĶĶĴȮıńĬīŋĺŇĻĺĔĶĶĴ 

Structures and functions of biomolecules. Enzymes and bioenergetics. 
Metabolism and regulation. Storage and expression of genetic information. 
Genetic engineering. 
 

513 343     ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴň 1                  1(0-3-0) 
              (Biochemistry Laboratory I) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ: (1) 513 255 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ 
        513 341 ĝňĺŏėĴň 1 ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 ĽńĮħŅľƢ 
     ľĶŊŀȮ (2)  513 254 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 2 
        513 341 ĝňĺŏėĴň 1 ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ 10 ĽńĮħŅľƢ 
    ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ513 341 ĝňĺŏėĴňȮ1 
    Experiments related to the contents in 513 341 Biochemistry I 
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514 107   ĲƕĽŇĔĽƢıŊŘĬģŅĬ                   4(4-0-8) 
              (Fundamental Physics) 
    ŏĚŊŗŀĬœĕȮ: ȮĽŜŅľĶńĭĬńĔĻŉĔļŅėĦŃĺŇĪĵŅĻŅĽĨĶƢĪňŗœĴƞŒĝƞĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
       ĔĸĻŅĽĨĶƢĕŀĚĺńĨĩŋŏĔĶŖĚȮĔŅĶĽńŗĬŐĸŃėĸŊŗĬȮȮėĸŊŗĬŏĽňĵĚȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮĔĸĻŅĽĨĶƢ 
    ȮȮȮȮȮĕŀĚĕŀĚœľĸȮȮŐĴƞŏľĸŖĔœĲĲƚŅȮȮœĲĲƚŅĔĶŃŐĽȮȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĭŊŘŀĚĨƟĬȮĪńĻĬĻŅĽĨĶƢȮĲƕĽŇĔĽƢ 

ȮȮȮȮȮĵŋėŒľĴƞ 
Mechanics  of  rigid  bodies.  Vibrations and waves.  Sound  waves.  

Thermodynamics.  Fluid  mechanics.  Electromagnetism.   Electricity. 
Introduction  to  electronics.  Optics.  Modern  physics 
 

514 108   ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ                1(0-3-0) 
              (Fundamental Physics Laboratory) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  514 107 ĲƕĽŇĔĽƢıŊŘĬģŅĬȮ ľĶŊŀŀŅěŏĶňĵĬıĶƟŀĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ10 ĽńĮħŅľƢ 
  ŏĚŊŗŀĬœĕȮ: ĽŜŅľĶńĭĬńĔĻŉĔļŅėĦŃĺŇĪĵŅĻŅĽĨĶƢĪňŗœĴƞŒĝƞĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
    ĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ514 107 ĲƕĽŇĔĽƢıŊŘĬģŅĬ 
    Experiments related to the contents in 514 107 Fundamental  Physics.  
 
515 205   ĽĩŇĨŇĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı             3(2-2-5) 
              (Statistics for Biological Scientists) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  515 201 ĽĩŇĨŇıŊŘĬģŅĬȮ 
 Ȯ   ȮȮȮȮŏĚŊŗŀĬœĕȮ: ĽŜŅľĶńĭĬńĔĻŉĔļŅėĦŃĺŇĪĵŅĻŅĽĨĶƢĪňŗœĴƞŒĝƞĽŅĕŅĺŇĝŅĽĩŇĨŇ 

   ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŏĭŊŘŀĚĨƟĬȮĔŅĶŏĮĶňĵĭŏĪňĵĭ  
ŏĝŇĚıľŋȮȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬĶƞĺĴȮȮȮĔŅĶĩħĩŀĵıľŋėŌĦȮȮȮĔŅĶĺńħėĺŅĴĽńĴıńĬīƢ
 ĽŜŅľĶńĭĨŅĶŅĚĔŅĶĦƢěĶȮĔŅĶĩħĩŀĵĸŀěŇĽĨŇĔŀĵƞŅĚĚƞŅĵȮĔŅĶĺŇŏėĶŅŃľƢőıĶĭŇĨȮĔŅĶŒĝƟőĮĶŐĔĶĴ 
ĽŜŅŏĶŖěĶŌĮŒĬĔŅĶĺŇŏėĶŅŃľƢ 

    Analysis of variance. Basic experimental designs. Multiple comparisons.  
  Analysis of covariance.  Multiple regression.  Measures of association for  
 contingency tables. Simple logistic regression. Probit analysis. Utilization of  
 packages for analysis. 
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518 201   ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ                   3(3-0-6) 
(General Microbiology) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:  *  518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĔŅĶĔĶŃěŅĵ ĽńĦģŅĬĺŇĪĵŅ  ŐĸŃĔŅĶŏıŇŗĴěŜŅĬĺĬĕŀĚŐĭėĪňŏĶňĵȮȮȮ œĺĶńĽŐĸŃĶŅ
 ŏĪėĬŇėĮĸŀħŏĝŊŘŀŐĸŃĔŅĶŏĔŖĭĶńĔļŅěŋĸŇĬĪĶňĵƢȮŐĬĺėĺŅĴėŇħŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚ 
  ŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢ ŏĴŐĪĭŀĸŇĞŉĴ ıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢȮĔŅĶĨŀĭĽĬŀĚĕŀĚĶŃĭĭ 
  ĳŌĴŇėŋƟĴĔńĬȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚěŋĸŇĬĪĶňĵƢ 

Distribution, morphology and multiplication of bacteria, virus and  
 fungi. Aseptic technique and microbial preservation.  Basic knowledge of 
 structure and function of cells.  Metabolism.  Microbial genetics. Response  

  of immune system.  Beneficial and harmful effects of microorganisms.  
 

518 202   ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ                1(0-3-0) 
(General Microbiology Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ: *  518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

Laboratory work related to the contents in 518 201 General  
  Microbiology. 

  
518 205     ŏľŖħĶŅĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6)ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Mycology) 
                 ĺŇĝŅĭńĚėńĭĔƞŀĬ8Ȯ  518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
                                        518 202ȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
                                     *  512 206 ĮĢŇĭńĨŇĔŅĶŏľŖħĶŅĺŇĪĵŅ 
Ȯ                                     (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟȮȮȮȮȮȮȮȮȮȮȮ 

ĽńĦģŅĬĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬŐĸŃĬŇŏĺĻĺŇĪĵŅĕŀĚĶŅȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚĶŅ 
  Morphology, taxonomy and ecology of fungi. Beneficial and harmful   
effects of fungi. 
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3/6Ȯ0.4Ȯ  ĮĢŇĭńĨŇĔŅĶŏľŖħĶŅĺŇĪĵŅ                                1(0-3-0) 
                &Mycology Laboratory) 
                  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 (Ȯ 512 205ȮŏľŖħĶŅĺŇĪĵŅ 
Ȯ      ȮȮ (Ȯ ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ518 205ȮŏľŖħĶŅĺŇĪĵŅ 
Laboratory work related to the contents in 518 205ȮMycology.       

 
518 321   ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴ               3(3-0-6) 
       (Dairy Product Microbiology) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:    518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
         518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

        *  518 322 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴ 
        *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ĽĴĭńĨŇĕŀĚĬŘŜŅĬĴ ěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅĬĴŐĸŃĔŅĶŏĬƞŅŏĽňĵĕŀĚĬŘŜŅĬĴĪňŗŏĔŇħěŅĔěŋĸŇĬĪĶňĵƢ  

ěŋĸŇĬĪĶňĵƢĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĬĴĝĬŇħĨƞŅĚŕ ĔŅĶįĸŇĨ ĽŋĕŅĳŇĭŅĸ  ĴŅĨĶģŅĬĔŅĶįĸŇĨ 
ŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢĬĴ ŏĪėőĬőĸĵňŒľĴƞĪňŗŏĔňŗĵĺĕƟŀĚĔńĭįĸŇĨĳńĦĤƢĬĴ 

Properties of milk. Microorganisms and microbial spoilage of milk. 
 Microorganisms for processing various dairy products. Production, sanitation, 
standardization and quality control of dairy products. New technology 
relevant to dairy products. 

 
518 322   ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴ            1(0-3-0) 

(Dairy Product Microbiology Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:*  518 321 ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴ 

  * ȮŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
     ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĺŇĝŅ 518 321 ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴ 

ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
Laboratory work related to the contents in 518 321  Dairy Product 

Microbiology. 
Field trip included. 
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518 331   ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢ               2(2-0-4) 
(Yeast Biology and Technology) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:     518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

   518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
   *  518 332 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢ 
    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 

   ŀĬŋĔĶĴĺŇīŅĬ őėĶĚĽĶƟŅĚ ľĬƟŅĪňŗŐĸŃŏĴŐĪĭŀĸŇĞŉĴĕŀĚĵňĽĨƢ ıńĬīŋĔĶĶĴŐĸŃĔŅĶ
ĮĶńĭĮĶŋĚĽŅĵıńĬīŋƢĕŀĚĵňĽĨƢ ĵňĽĨƢŐĸŃįĸŇĨĳńĦĤƢěŅĔĵňĽĨƢŒĬŀŋĨĽŅľĔĶĶĴ ěĸĬĻŅĽĨĶƢĕŀĚĔŅĶ
ľĴńĔŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨȮŏĪėőĬőĸĵňŒľĴƞĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĵňĽĨƢ 

Taxonomy, structure, function and metabolism of yeast. Genetics and 
strain improvement. Yeast and yeast products in industry. Kinetics of 
fermentation and production technology. New technology relevant to yeast. 

 
518 332   ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢ           1(0-3-0) 

(Yeast Biology and Technology Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ: *  518 331 ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢ 

*  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
    ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĺŇĝŅ 518 331 ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚ 
 ĵňĽĨƢ 

ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
Laboratory work related to the contents in 518 331 Yeast Biology and 

Technology. 
Field trip included. 

 



Ĵėŀ,Ȯ0 //2 

518 341   ěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴ                2(2-0-4) 
(Environmental Microbiology) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:   518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

 518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
ĔŅĶĔĶŃěŅĵŐĸŃĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬħŇĬ ĬŘŜŅŐĸŃŀŅĔŅĻ ĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠ

ĕŀĚěŋĸŇĬĪĶňĵƢ ĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŐĸŃĔŅĶěŜŅŐĬĔĝĬŇħ ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦĕŀĚěŋĸŇĬĪĶňĵƢ ĔŅĶ
ĵƞŀĵĽĸŅĵľĶŊŀĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĽŅĶŀŇĬĪĶňĵƢŐĸŃĽŅĶŏėĴňőħĵěŋĸŇĬĪĶňĵƢŒĬīĶĶĴĝŅĨŇ ĮƤěěńĵ
ĽŜŅėńĠĪňŗĴňįĸĨƞŀĔŅĶĵƞŀĵĽĸŅĵľĶŊŀĔŅĶŏĽŊŗŀĴĽĳŅıħƟĺĵěŋĸŇĬĪĶňĵƢ ěŋĸŇĬĪĶňĵƢĪňŗĪŜŅŒľƟŏĔŇħĴĸıŇļ 
ĔŅĶĮĶŃĵŋĔĨƢěŋĸŇĬĪĶňĵƢŒĬĔŅĶŐĔƟĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴ 

    Distribution and roles of microorganisms in soil, water and air. Factors  
  affecting growth of microorganisms. Sample collection and identification.
 Quantitative assay of microorganisms. Degradation or deterioration of organic  
 matter and chemical substances by natural microorganisms. Important 

 factors affecting degradation or deterioration by microbes. Polluting 
microbes. Microbial applications for the solution of environmental  
problems. 

 
518 342   ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴ             1(0-3-0) 

(Environmental Microbiology Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ: *  518 341 ěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

*  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 518 341 ěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

    ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
Laboratory work related to the contents in 518 341 Environmental  

Microbiology. 
Field trip included. 

 



Ĵėŀ,Ȯ0 //3 

518 421  ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı              3(3-0-6) 
(Food Microbiology for Health) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:   518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

 518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
    *  518 422 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
    *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ĔŅĶĮĬŏĮƘƨŀĬěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĮƤěěńĵĨƞŅĚŕȮĪňŗĴňįĸĨƞŀĔŅĶŏĽŊŗŀĴŏĽňĵĕŀĚŀŅľŅĶ

ľĸńĔĔŅĶĮƚŀĚĔńĬĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶȮěŋĸŇĬĪĶňĵƢĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅıȮĔŅĶľĴńĔħŀĚ
ŀŅľŅĶȮĴŅĨĶģŅĬŀŅľŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮĔŅĶėĺĭėŋĴėŋĦĳŅıŀŅľŅĶ 
   Microbial contamination of foods.  Factors affecting food spoilage. 
Principles of food preservation.  Beneficial microorganisms for health. Food 
fermentation. Microbial standard for food. Food quality control. 

 
518 422   ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı           1(0-3-0) 

     (Food Microbiology for Health Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ: *  518 421 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 

*  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 518 421 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ 

 ŏıŊŗŀĽŋĕĳŅı 
ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
Laboratory work related to the contents in 518 421 Food Microbiology 

for Health 
Field trip included. 

 
518 431   ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢ             2(2-0-4) 

(Industrial Microbiological Technology) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ:  *  513 341 ĝňĺŏėĴň 1 

       518 201 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
       518 202 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 

*  518 432 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢ 
*  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 



Ĵėŀ,Ȯ0 //4 

ĔŅĶŐĵĔŐĸŃėńħĔĶŀĚěŋĸŇĬĪĶňĵƢȮĔŅĶıńĥĬŅĽŅĵıńĬīŋƢěŋĸŇĬĪĶňĵƢȮĔŅĶįĸŇĨěŋĸŇĬĪĶňĵƢŐĸŃ
įĸįĸŇĨěŅĔěŋĸŇĬĪĶňĵƢĪňŗĴňĮĶŃőĵĝĬƢĪŅĚŀŋĨĽŅľĔĶĶĴ ĮƤěěńĵĨƞŅĚŕ ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶĶĴĺŇīňĔŅĶ
įĸŇĨŐĸŃĔŅĶėĺĭėŋĴĔŅĶįĸŇĨ  

Isolation and screening of microorganisms. Microbial strains 
improvement.  Production of useful microbes and microbial products in 
industry. Related factors in production processes and control.  

518 432   ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢ          1(0-3-0) 
(Industrial Microbiological Technology Laboratory) 
ĺŇĝŅĭńĚėńĭĔƞŀĬ: *  518 431 ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢ 

                          *  ŀŅěŏĶňĵĬıĶƟŀĴĔńĬœħƟ 
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅ 518 431 ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔ

ěŋĸŇĬĪĶňĵƢ 
ĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
Laboratory work related to the contents in 518 431 Industrial

 Microbiological Technology. 
Field trip included. 
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     3.2 ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
Ȯ  ȮȮ1,0,/ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ  
ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 

ľĴŅĵŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ľĸńĔĽŌĨĶ
ŏħŇĴ 

ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

/ įĻ,ȮħĶ,ĽŋıĶĶĦĠŇĔŅȮŏĽŖĚĽŅĵ 
3-1018-00217-08-4 
 

ĺĪ,ħ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0327' 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'ȮȮȮ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0317' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0313' 

/0 /0 

0 ŀ,ȮħĶ,ĔĶĔĝȮĝńŘĬěŇĶĔŋĸ 
3-37303-00355-69-4 
 

ĺĪ,ħ, &ıŊĝĽĺĬ' 
  ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0330' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ȮȮȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&032/' 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ' 
ȮȮȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0316' 

/0 /0 

1 ŀ,ȮħĶ,ĺńĬĺŇĺŅľƢȮĨŋƟĴĬƟŀĵ 
3-2199-00001-54-3 
 

Ph.D. (Ocean and Earth Science) ȮȮ 
ȮȮȮȮUniversity of Southampton, ȮȮ 
ȮȮȮȮUK (2013)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ' 
ȮȮȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮȮȮ&0323' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ' 
ȮȮȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮȮȮ&032.'Ȯ 

/0 /0 

2 ŀ,ȮħĶ,ŀħŇĻĶňȮŏěĶŇĠıŅĬŇĝ 
3-1002-00848-72-4 

Ph.D. &Biomedical   Engineering) 
ȮȮUniversity of North Carolina              
ȮȮat  Chapel Hill, and North        
ȮȮCarolina  State University,  USA   
ȮȮ&0./1' 
M.Sc. &Biomedical  Engineering) 
ȮȮUniversity of North Carolina  
ȮȮat Chapel Hill, and North  
ȮȮCarolina State University, USA  
ȮȮ&0./.' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ' ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/ 
ȮȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮȮȮ'7032&  

/0 12 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ľĴŅĵŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ľĸńĔĽŌĨĶ
ŏħŇĴ 

ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

3 ŀ,ȮħĶ,ȮĮĶŅĶĩĬŅȮŏįŊŀĔĺŇœĸ 
3-1206-00492-13-7 

Ph.D. (Biology)  
      Newcastle University, UK (2014) 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ' 
ȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ (2550) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮŏĔňĵĶĨŇĬŇĵĴȮȮŀńĬħńĭ/ ȮȮȮȮ 
ȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0325'Ȯ 

12 12 

 

  ȮȮ1,0,0ȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 
ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 

ľĴŅĵŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ľĸńĔĽŌĨĶ
ŏħŇĴ 

ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

/ įĻ,ȮħĶ,ĽŋıĶĶĦĠŇĔŅȮŏĽŖĚĽŅĵ 
x-xxxx-xxxxx-xx-x  

ĺĪ,ħ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0327' 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ'ȮȮȮ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0317' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮȮ&0313' 

/0 /0 

0 ŀ,ȮħĶ,ĔĶĔĝȮĝńŘĬěŇĶĔŋĸ 
x-xxxx-xxxxx-xx-x  

ĺĪ,ħ, &ıŊĝĽĺĬ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0330' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&032/' 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0316' 

/0 /0 

1 ŀ,ȮħĶ,ĺńĬĺŇĺŅľƢȮĨŋƟĴĬƟŀĵ 
x-xxxx-xxxxx-xx-xȮ 

Ph.D. (Ocean and Earth Science) ȮȮ 
ȮȮUniversity of Southampton, ȮȮ 
ȮȮUK (2013)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ' 
ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮȮȮ&0323' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪŅĚĪŃŏĸ' 

/0 /0 
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ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮȮȮ&032.'Ȯ 
 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ľĴŅĵŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ľĸńĔĽŌĨĶ
ŏħŇĴ 

ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

2 ŀ,ȮħĶ,ŀħŇĻĶňȮŏěĶŇĠıŅĬŇĝ 
x-xxxx-xxxxx-xx-x 

Ph.D. &Biomedical   Engineering) 
ȮȮUniversity of North Carolina              
ȮȮat  Chapel Hill, and North        
ȮȮCarolina  State University,  USA   
ȮȮ&0./1' 
M.Sc. &Biomedical  Engineering) 
ȮȮUniversity of North Carolina  
ȮȮat Chapel Hill, and North  
ȮȮCarolina State University, USA  
ȮȮ&0./.' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ' ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/ 
ȮȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮȮȮ'7032&  

/0 12 

3 ŀ,ȮħĶ,ȮĮĶŅĶĩĬŅȮŏįŊŀĔĺŇœĸ 
x-xxxx-xxxxx-xx-x 

Ph.D. (Biology)  
ȮȮNewcastle University, UK (2014) 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ(2550) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮŏĔňĵĶĨŇĬŇĵĴȮȮŀńĬħńĭ/ ȮȮȮȮ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0325'Ȯ 

12 12 

 
ȮȮȮ  ȮȮ1,0,1ȮȮŀŅěŅĶĵƢıŇŏĻļ 
       ŀŅěĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļŏĮƦĬĶŅĵĳŅėĔŅĶĻŉĔļŅ 
2,ȮȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ 
ȮȮĴňȮĶŅĵĺŇĝŅȮ3/0Ȯ273ȮȮİƗĔĚŅĬȮ 

 2,/ȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
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 ȮȮȮȮȮȮȮ&/' ĪńĔļŃŒĬĔŅĶĮĢŇĭńĨŇĚŅĬěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮĨĸŀħěĬĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮėĺŅĴěŜŅŏĮƦĬŒĬ
ĔŅĶŏĶňĵĬĶŌƟĪķļġňĴŅĔĵŇŗĚĕŉŘĬ 
 ȮȮȮȮȮȮȮ&0'Ȯ ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ȮȮȮ&1'Ȯ ĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃŏĕƟŅŒěĺńĥĬīĶĶĴŀĚėƢĔĶ 
ȮȮȮ&2'Ȯ ĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟħň 

 2,0ȮȮĝƞĺĚŏĺĸŅ 
ȮȮȮȮȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮȮȮȮȮȮȮȮȮ 

 
2,1ȮȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 

  
ĸńĔļĦŃĔŅĶİƗĔĮĢŇĭńĨŇĳŅėĽĬŅĴ ěŜŅĬĺĬĝńŗĺőĴĚ 

İƗĔĪńĔļŃŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

œĴƞĬƟŀĵĔĺƞŅȮ5.ȮĝńŗĺőĴĚȮ 
&2.ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ' 

İƗĔĪńĔļŃŒĬĔŅĶĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃŏĕƟŅŒěĺńĥĬīĶĶĴ
ŀĚėƢĔĶ 

œĴƞĬƟŀĵĔĺƞŅȮ/.ȮĝńŗĺőĴĚ 
&3ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ' 

İƗĔĪńĔļŃŒĬĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ œĴƞĬƟŀĵĔĺƞŅȮ/.ȮĝńŗĺőĴĚ 
&3ȮĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ' 

 
3,ȮȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
 3,/ȮȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 
 ȮȮȮȮȮȮȮľĸńĔĽŌĨĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬĺŇěńĵŒĬĮĶŃŏħŖĬĮƤĠľŅĮƤěěŋĭńĬĪňŗĬńĔĻŉĔļŅĽĬŒěȮĽŅĴŅĶĩ
ŀīŇĭŅĵĪķļġňĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵȮȮȮȮĴňĕŀĭŏĕĨőėĶĚĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪŜŅĽŜŅŏĶŖěĳŅĵŒĬ
ĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬ 
 3,0ȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  ȮȮ/'ȮĬńĔĻŉĔļŅĴňĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮ 

0'ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩŏĕňĵĬĕƟŀŏĽĬŀ 
őėĶĚĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀ 

1'ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬĺŇěńĵŏĭŊŘŀĚĨƟĬĨŅĴĕƟŀŏĽĬŀőėĶĚĚŅĬĺŇěńĵȮȮŐĸŃĽŅĴŅĶĩĮĶŃĴĺĸȮ 
ĺŇŏėĶŅŃľƢȮȮŀĳŇĮĶŅĵȮĽĶŋĮȮȮŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵŐĸŃĬŜŅŏĽĬŀȮȮȮȮȮȮȮ 
 3,1ȮȮĝƞĺĚŏĺĸŅȮȮȮȮĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĨƟĬŐĸŃĮĸŅĵȮȮ 
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 3,2ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ1ȮľĬƞĺĵĔŇĨ 
 3,3ȮȮĔŅĶŏĨĶňĵĴĔŅĶ 
Ȯ  ȮȮ/'ȮȮĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬŒľƟĬńĔĻŉĔļŅŏĮƦĬĶŅĵĭŋėėĸȮȮ 
Ȯ  ȮȮ0'ȮȮĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅ 
ȮȮȮȮȮ ȮȮ1'ȮȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅ 
  ȮȮ2'ȮȮĴňĔŅĶĔŜŅľĬħėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀŏĽĬŀőėĶĚĚŅĬĺŇěńĵȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĺŇěńĵ 
 3,4ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ȮȮȮȮȮȮ/'ȮȮĴňĔŅĶĔŜŅľĬħŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅ 
 ȮȮȮȮȮȮ0'ȮȮĮĶŃŏĴŇĬĕƟŀŏĽĬŀőėĶĚĚŅĬĺŇěńĵȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĺŇěńĵĨŅĴĶŃĵŃŏĺĸŅőħĵėĦŃĔĶĶĴĔŅĶ 
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ľĴĺħĪňŗȮ2ȮȮįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
/,ȮȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮĴňėĺŅĴĴŋƞĚĴńŗĬĪňŗěŃįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟħƟŅĬĝňĺĺŇĪĵŅėĺĭėŌƞœĮĔńĭĔŅĶıńĥĬŅŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟĴňėĺŅĴ
ĴŋƞĚĴńŗĬȮĨńŘĚŒěȮŐĸŃŀħĪĬȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĴňěŇĨŀĬŋĶńĔļƢĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴȮįƞŅĬĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮœĮıĶƟŀĴĔńĭĔŅĶĽĶƟŅĚėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĴňĺŇĬńĵŒĬĨĬŏŀĚȮĶĺĴĪńŘĚĴňĔŅĶıńĥĬŅėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢįƞŅĬĶŅĵĺŇĝŅŐĸŃĔŇěĔĶĶĴŒĬ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬĭńĦĤŇĨĪňŗĴňėŋĦĳŅı 

  
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ĴňĺŇĬńĵȮĴňėĺŅĴĴŋƞĚĴńŗĬȮĨńŘĚŒěȮŐĸŃŀħĪĬ ĴŀĭľĴŅĵĚŅĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬĶŅĵĭŋėėĸȮŏıŊŗŀĽĶƟŅĚėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮŐĸŃĔĶŃĨŋƟĬŒľƟħŜŅŏĬŇĬĚŅĬœħƟĽŜŅŏĶŖěĨŅĴ
ĔŜŅľĬħŏĺĸŅ 

ĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ ĴňĔŇěĔĶĶĴĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬŐĸŃĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶȮĪňŗĽƞĚŏĽĶŇĴ
ŒľƟĬńĔĻŉĔļŅŒĝƟėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃŐĽħĚŀŀĔŒľƟŏľŖĬ
ŏĮƦĬĶŌĮīĶĶĴ 

ĴňěŇĨŀĬŋĶńĔļƢĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ ěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėŋĦĳŅıĬńĔĻŉĔļŅħƟŅĬėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢ 

 
0,ȮȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
ȮȮȮȮȮ0,/ȮȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮ 
  0,/,/ȮȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
ȮȮȮȮȮȮȮȮ   Ȯ0,/,/,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
        /' ĴňĺŇĬńĵȮŏėŅĶıĔġĶŃŏĭňĵĭĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
  ȮȮ      0' ĨĶĚĨƞŀŏĺĸŅŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ 
 ȮȮȮȮȮȮȮȮ     1'Ȯ ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
 ȮȮȮȮȮȮȮȮ     2'Ȯ ĴňėĺŅĴĽŜŅĬŉĔŒĬĨĬȮŏĕƟŅŒěįŌƟŀŊŗĬȮŐĸŃŏĕƟŅŒěőĸĔ 
 ȮȮȮȮȮ ȮȮ     3'Ȯ ĴňėĺŅĴŏĽňĵĽĸŃȮŐĸŃĴňěŇĨĽŅīŅĶĦŃ 
 ȮȮȮȮȮȮȮȮ     4'Ȯ ĽŅĴŅĶĩŐĔƟĮƤĠľŅħƟĺĵĽńĬĨŇĺŇīňȮőħĵĵŉħľĸńĔėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

  Ȯ  Ȯ0,/,/,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 



Ĵėŀ,Ȯ0 /01 

  ȮȮ     /' ŀīŇĭŅĵŒľƟŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĴňĺŇĬńĵȮĔŅĶŏėŅĶıĔġĶŃŏĭňĵĭȮ
ĔŅĶĴňěŇĨĽŜŅĬŉĔĪňŗĞŊŗŀĽńĨĵƢĨƞŀľĬƟŅĪňŗȮĝňŘŒľƟŏľŖĬőĪļĕŀĚĔŅĶĪŋěĶŇĨ 
  ȮȮ     0'Ȯ ĔŜŅľĬħĔġŏĔĦĤƢŐĸŃĕƟŀĮĢŇĭńĨŇĨƞŅĚȮŕȮŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĔńĬŏıŊŗŀĽƞĚŏĽĶŇĴ
ŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟĴňĺŇĬńĵȮŏĝƞĬȮĔŅĶŏĕƟŅľƟŀĚŏĶňĵĬȮĔŅĶĽƞĚĚŅĬȮŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬľĴŌƞėĦŃ 
  ȮȮ     1'ȮȮȮĮĸŌĔİƤĚŏĶŊŗŀĚľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮőħĵĽŀħŐĪĶĔ
ŐĸŃĵĔĨńĺŀĵƞŅĚěŅĔŏĶŊŗŀĚĪňŗŀƞŅĬŒĬĝńŘĬŏĶňĵĬȮĶĺĴĪńŘĚěŅĔĕƞŅĺĽŅĶŐĸŃĽĩŅĬĔŅĶĦƢĪňŗĔŜŅĸńĚŏĔŇħĕŉŘĬŒĬĝƞĺĚŏĺĸŅĬńŘĬ 
  ȮȮ     2'ȮȮȮŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴĞŊŗŀĽńĨĵƢŒĬĚŅĬėƟĬėĺƟŅȮ
ŐĸŃĨńĔŏĨŊŀĬĬńĔĻŉĔļŅŒľƟŏľŖĬĕƟŀŏĽňĵĕŀĚĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĩŉĚĽŀĬĺŇīňĔŅĶĪňŗĩŌĔĨƟŀĚŒĬĔŅĶ
ŀƟŅĚŀŇĚįĸĚŅĬĕŀĚįŌƟŀŊŗĬ 
  ȮȮ     3'ȮȮȮĵĔĨńĺŀĵƞŅĚŏıŊŗŀĝňŘŒľƟŏľŖĬėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĴňĽŜŅĬŉĔŒĬĨĬŏŀĚȮȮĔŅĶŏĕƟŅŒěįŌƟŀŊŗĬ
ŐĸŃĔŅĶŏĕƟŅŒěőĸĔ 
  ȮȮ     4'ȮȮȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŏıŊŗŀĽŅīŅĶĦŃȮěńħĔŇěĔĶĶĴĶƞĺĴĔńĭĝŋĴĝĬ-
ŀĚėƢĔĶĳŅĵĬŀĔ 
    0,/,/,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
  ȮȮ     /'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŐĸŃĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĨĶĚŏĺĸŅȮėĺŅĴ
ĞŊŗŀĽńĨĵƢŒĬĔŅĶĽŀĭ 
  ȮȮ     0'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚȮŕȮȮŒĬĝńŘĬŏĶňĵĬȮ
ŏĝƞĬȮĔŅĶĨĶĚĨƞŀŏĺĸŅȮėĺŅĴĞŊŗŀĽńĨĵƢȮĔŅĶĴňĽƞĺĬĶƞĺĴŐĸŃĔŅĶŒľƟėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĔŇěĔĶĶĴĨƞŅĚȮŕ 
  ȮȮ     1'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĺěįĸĚŅĬȮĔĶŃħŅļėŜŅĨŀĭŐĸŃĚŅĬĪňŗĬńĔĻŉĔļŅœħƟĶńĭ
ĴŀĭľĴŅĵ 
  ȮȮ     2'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĪńĻĬėĨŇĨƞŅĚȮŕȮŒĬĔŅĶĽŀĭ 
  ȮȮ     3'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴ-őėĶĚĔŅĶ 
ȮȮȮȮ   
  0,/,0ȮȮħƟŅĬėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮ ȮȮȮȮȮ 0,/,0,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
  ȮȮ   ȮȮ  /'ȮȮȮĴňėĺŅĴĶŀĭĶŌƟȮĴňőĸĔĪńĻĬƢŐĸŃĺŇĽńĵĪńĻĬƢĪňŗĔĺƟŅĚœĔĸ 
  ȮȮ   ȮȮ  0'ȮȮȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟœħƟħƟĺĵĨĬŏŀĚ 
  ȮȮ   ȮȮ  1'ȮȮȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮŐĸŃıńĥĬŅĽńĚėĴ 

  ȮȮȮȮȮ 0,/,0,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
 Ȯ ȮȮ   ȮȮ  /' ȮȮĭĶĶĵŅĵŏĬŊŘŀľŅėĺŅĴĶŌƟȮȮİƗĔĪńĔļŃŒĬħƟŅĬĨƞŅĚȮŕȮĨĸŀħěĬĔĶŃĨŋƟĬŒľƟėŇħ
ĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŐĸŃŐĸĔŏĮĸňŗĵĬŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĮĶŃŏħŖĬĨƞŅĚȮŕȮĳŅĵŒĬĝńŘĬŏĶňĵĬ 



Ĵėŀ,Ȯ0 /02 

      ȮȮ  0' ȮȮŒĝƟŏĪėĬŇėĔŅĶĽŀĬĪňŗľĸŅĔľĸŅĵőħĵŒľƟėĺŅĴĶŌƟħƟŅĬľĸńĔĔŅĶ-ĪķļġňȮŐĸŃŏĬƟĬ
ĔŅĶĮĢŇĭńĨŇȮĨĸŀħěĬĔŅĶĮĶŃĵŋĔĨƢŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 
  ȮȮ   ȮȮȮ  1' ȮȮŀŅěěńħŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶŏĝŇĠĺŇĪĵŅĔĶĭĶĶĵŅĵ
ıŇŏĻļȮľĶŊŀĻŉĔļŅħŌĚŅĬ 
  ȮȮ     2'ȮȮȮŐĬŃĬŜŅĨŜŅĶŅŐĸŃĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚĬŀĔ
ľƟŀĚŏĶňĵĬŒĬĮĶŃŏħŖĬĨƞŅĚȮŕȮŐĸŃĬŜŅĴŅŐĸĔŏĮĸňŗĵĬŏĶňĵĭĶŌƟĔńĭŏıŊŗŀĬȮŕȮŒĬĝńŘĬŏĶňĵĬ 
 ȮȮ    



Ĵėŀ,Ȯ0 /03 

    ȮȮȮ 0,/,0,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
  ȮȮ   ȮȮȮȮȮȮ /'ȮȮȮȮĮĶŃŏĴŇĬįĸĨŅĴĽĳŅıěĶŇĚȮěŅĔŐĭĭİƗĔľńħȮŐĭĭĪħĽŀĭȮĔŅĶĽŀĭȮĶŅĵĚŅĬȮ
ĔŅĶĮĢŇĭńĨŇĚŅĬȮŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ 
  ȮȮ    ȮȮ 0'ȮȮȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶĨƞŅĚȮŕȮ 
  ȮȮ    ȮȮ 1'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĔŅĶŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
    
  0,/,1ȮȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮȮȮȮȮȮȮ  ȮȮȮ Ȯ0,/,1,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  ȮȮ    ȮȮ /'ȮȮȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
  ȮȮ    ȮȮ 0' ȮȮĴňĪńĔļŃĔŅĶėŇħȮŐĸŃĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  ȮȮ    ȮȮ 1' ȮȮĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĨƞŅĚȮŕȮőħĵŒĝƟĮƤĠĠŅ  

 ȮȮ  ȮȮȮȮȮ0,/,1,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  ȮȮ    Ȯ /'ȮȮȮŒľƟĬńĔĻŉĔļŅİƗĔŒĝƟėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢĬŜŅŏĽĬŀŏĮƦĬĚŅĬŏĕňĵĬȮŏĶňĵĚėĺŅĴȮŐĸŃ
İƗĔıŌħŒĬőŀĔŅĽĨƞŅĚȮŕ 
  ȮȮ    Ȯ 0'ȮȮȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅėŇħȮĺŇŏėĶŅŃľƢěŅĔĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĪńŘĚĪňŗĮĶŅĔĢŒĬ
ľĬńĚĽŊŀŏĶňĵĬŐĸŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
  ȮȮ     1'ȮȮȮěńħĔŇěĔĶĶĴĔŅĶĽŀĬĪňŗŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮŐĸŃĴň
ĽƞĺĬĶƞĺĴŒĬĔŅĶŀĳŇĮĶŅĵȮ 
  ȮȮ    Ȯ 2'ȮȮȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅĶŌƟěńĔĨńŘĚėŜŅĩŅĴŐĸŃŐĽĺĚľŅėŜŅĨŀĭ 

 ȮȮ  ȮȮȮȮ0,/,1,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  ȮȮ     /'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅŐĭĭİƗĔľńħȮĔŅĶĽŀĭȮĶŅĵĚŅĬŐĸŃĔŅĶİƗĔıŌħľĶŊŀĔŅĶ
ŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
  ȮȮ     0' ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıńĥĬŅĔŅĶȮıķĨŇĔĶĶĴŒĬĝńŘĬŏĶňĵĬ 
  ȮȮ     1' ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĔŅĶŀĳŇĮĶŅĵ 
 
  0,/,2ȮȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
ȮȮȮȮȮȮȮ  Ȯ 0,/,2,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ  
  ȮȮ   ȮȮȮ  /'ȮȮȮĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬĕŀĚĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴ 
  ȮȮ   ȮȮȮ  0'ȮȮȮĴňĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅȮŐĸŃŏĕƟŅŒěĭĪĭŅĪĔŅĶŏĮƦĬĽĴŅĝŇĔĪňŗħňŒĬĔĸŋƞĴ 
  ȮȮ   ȮȮȮ  1'ȮȮȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟŀŊŗĬ 
  ȮȮ   ȮȮȮ  2'ȮȮȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ  



Ĵėŀ,Ȯ0 /04 

 Ȯ   0,/,2,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ  ȮȮ 
     ȮȮ  /'ȮȮȮĭĶĶĵŅĵĝňŘŒľƟŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
  ȮȮ   ȮȮ  0'ȮȮȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħĭĶĶĵŅĔŅĻĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ 
  ȮȮ   ȮȮ  1'ȮȮȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĔńĬŒĬĝńŘĬ
ŏĶňĵĬ 
  ȮȮ   ȮȮ  2'ȮȮȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŏıŊŗŀİƗĔĳŅĺŃĔŅĶŏĮƦĬ
įŌƟĬŜŅŐĸŃįŌƟĨŅĴ 

 Ȯ   0,/,2,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ  
  ȮȮ     /' ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗŏĮƦĬįĸĴŅěŅĔĔŅĶĪŜŅĚŅĬĔĸŋƞĴȮĔŅĶıŌħĬŜŅŏĽĬŀĚŅĬĨŅĴ
ĔĸŋƞĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
  ȮȮ     0' ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĶňĵĬĶŌƟȮŒĬĝńŘĬŏĶňĵĬȮ 
  ȮȮ     1' ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĕŀĚĬńĔĻŉĔļŅŒĬľƟŀĚŏĶňĵĬȮŒĬĔŅĶ
ĶƞĺĴĔĸŋƞĴ 
 
  0,/,5  ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 Ȯ ȮȮȮ  0,/,3,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  
  ȮȮ     /'ȮȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŒĝƟĳŅļŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  ȮȮ     0'ȮȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŐĸŃĶŌƟěńĔŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 
  ȮȮ     1'ȮȮȮĴňėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸ  

 Ȯ ȮȮȮ  0,/,3,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  ȮȮ   Ȯ  /' ȮȮěńħĔŇěĔĶĶĴŒĬĝńŘĬŏĶňĵĬȮŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬİƗĔĮĢŇĭńĨŇȮŐĸŃıńĥĬŅĪńĔļŃ
ŒĬĔŅĶĽŊŗŀĽŅĶ 
  ȮȮ  ȮȮȮȮȮȮ  0'ȮȮȮŐĬŃĬŜŅĽŊŗŀĔŅĶŏĶňĵĬĶŌƟĨƞŅĚȮŕȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩİƗĔİĬħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅ 
  ȮȮ     1'ȮȮȮŐĬŃĬŜŅĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŒĬĔŅĶėƟĬĕƟŀĴŌĸ
ĽŅĶĽĬŏĪĻŀĵƞŅĚĴňĶŃĭĭ 



Ĵėŀ,Ȯ0 /05 

  ȮȮ     2'ȮȮȮĔŜŅľĬħľńĺĕƟŀŀĚėƢėĺŅĴĶŌƟŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅŐĸŃĬŜŅŏĽĬŀ 

 Ȯ  ȮȮ 0,/,3,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ   
  ȮȮ   ȮȮȮȮ  /'ȮȮȮĮĶŃŏĴŇĬěŅĔŐĭĭİƗĔľńħȮŐĭĭĪħĽŀĭȮŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇ 
  ȮȮ     0'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀėĺŅĴėŇħȮĶŅĵĚŅĬ 
  ȮȮ     1'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶħŌĔŅĶŀƟŅĚŀŇĚȮĭĶĶĦŅĬŋĔĶĴ 
  



Ĵėŀ,Ȯ0 /06 

  0,/,4ȮȮħƟŅĬĻŇĸĮŃŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢ 
 Ȯ  ȮȮ 0,/,4,/ įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĻŇĸĮŃŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢ  
  ȮȮ     /' ȮȮĨĶŃľĬńĔŐĸŃĝŊŗĬĝĴŒĬėŋĦėƞŅŐĸŃėĺŅĴĚŅĴĕŀĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴĕŀĚœĪĵ
ŐĸŃĽŅĔĸ 
  ȮȮ     0' ȮȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŐĸŃĽŊĭĽŅĬĳŌĴŇĮƤĠĠŅ 
  ȮȮ     1' ȮȮĴňĺŇĽńĵĪńĻĬƢĪňŗĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢ  

 Ȯ  ȮȮ 0,/,4,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĻŇĸĮŃŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢ  
  ȮȮ     /'ȮȮȮĽŀħŐĪĶĔŐĸŃĝňŘŒľƟŏľŖĬĩŉĚėŋĦėƞŅŐĸŃėĺŅĴĚŅĴĕŀĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ
ĶŃľĺƞŅĚĔŅĶĽŀĬ 
 Ȯ ȮȮ     0'ȮȮȮŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĺńĥĬīĶĶĴĨƞŅĚĝŅĨŇěŅĔŏĬŊŘŀľŅĪňŗĮĶŅĔĢŒĬĨŜŅĶŅŏĶňĵĬ 
  ȮȮ     1'ȮȮȮŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĳŌĴŇĮƤĠĠŅœĪĵħƟŅĬĔŅĶŒĝƟ
ŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢĳŅļŅȮ 
  ȮȮ     2'ȮȮȮŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ-ĝĴĔŅĶŐĽħĚĨƞŅĚȮŕȮĪňŗĴňėĺŅĴ
ľĸŅĔľĸŅĵŐĸŃĬƞŅĽĬŒěȮľĶŊŀĻŉĔļŅěŅĔĻŇĸĮĺńĨĩŋľĶŊŀĽĩŅĬĪňŗěĶŇĚ 
  ȮȮ     3'ȮȮȮŀŅěŏĝŇĠįŌƟĶŌƟĪŅĚĳŌĴŇĮƤĠĠŅœĪĵĪƟŀĚĩŇŗĬĴŅĭĶĶĵŅĵŏĽĶŇĴ 
  ȮȮ     4'ȮȮȮĽŀĬŏĬŊŘŀľŅĪŅĚħƟŅĬĔŅĶĽĶƟŅĚĽĶĶėƢĪňŗŏĮƦĬŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŕȮŒĬĮƤěěŋĭńĬ 

 Ȯ  ȮȮ 0,/,4,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĻŇĸĮŃŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢ  
  ȮȮ     /'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĺŇŏėĶŅŃľƢįĸĽńĴķĪīŇśĪŅĚĔŅĶĻŉĔļŅĨĸŀħĪńŘĚĳŅė 
  ȮȮ     0'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪňŗĬńĔĻŉĔļŅĴňĽƞĺĬĶƞĺĴŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃ
ŀĳŇĮĶŅĵȮŒĬĝńŘĬŏĶňĵĬ 
  ȮȮ     1'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀėĺŅĴėŇħȮěŅĔĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅĬŜŅŏĽĬŀ 
 
ȮȮȮȮȮȮȮ0,0ȮľĴĺħĺŇĝŅŏĜıŅŃ 
  ȮȮȮ 0,0,/ȮȮėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴ 
 ȮȮ ȮȮȮȮȮ  0,0,/,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴ 

1) ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
2) ȮĴňĶŃŏĭňĵĭĺŇĬńĵ 
3) ȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ 

ĺŇĝŅĝňı 
4) ȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
3'ȮȮĴňěŇĨĽŅīŅĶĦŃ 



Ĵėŀ,Ȯ0 /07 

ȮȮ   0,0,/,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴ 
ȮȮȮȮ  ĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮ Ȯ ĴňėĺŅĴĶńĭįŇħĝŀĭȮĶŌƟ
ľĬƟŅĪňŗŐĸŃĭĪĭŅĪȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮȮĴňěŇĨĽŅīŅĶĦŃȮĴňěŇĨĽŜŅĬŉĔ
ŐĸŃĨĶŃľĬńĔŒĬŏĶŊŗŀĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ 



Ĵėŀ,Ȯ0 /1. 

ȮȮ  ȮȮȮȮ  0,0,/,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮ 
   /'ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬȮ 

2'ȮȮĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
3) ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬĔĸŋƞĴ ŐĸŃĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ 

ŏĽĶŇĴľĸńĔĽŌĨĶ 
ȮȮȮ  ȮȮ   4'ȮȮȮĮĶŃŏĴŇĬěŅĔĔŅĶœĴƞĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭ 
ȮȮȮȮ   3) ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶœĴƞėńħĸŀĔľĶŊŀĮĶŋĚŐĨƞĚĕƟŀĴŌĸŏıŊŗŀŏŀŊŘŀĮĶŃőĵĝĬƢŒĬĪŅĚ 

ŒħĪŅĚľĬŉŗĚ 
Ȯ   4) ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňěŇĨĽŅīŅĶĦŃ ĔŅĶĝƞĺĵŏľĸŊŀĽńĚėĴȮĔŅĶĪŜŅĮĶŃőĵĝĬƢ 

ŐĔƞĽƞĺĬĶĺĴȮ 
 
  ȮȮ 0,0,0ȮȮėĺŅĴĶŌƟ 
 ȮȮ  0,0,0,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

   /'ȮȮȮĴňėĺŅĴĶŌƟŒĬľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢȮ 
   0'ȮȮȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅŀīŇĭŅĵ 

ľĸńĔĔŅĶŐĸŃĪķļġňŒĬĻŅĽĨĶƢŏĜıŅŃ 
   ȮȮȮ   1'ȮȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃŀĵƞŅĚ
ĵŇŗĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
ȮȮȮ   ȮȮ   2'ȮȮȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   0,0,0,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮ   ȮȮ Ȯ ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĪňŗĴňĔŅĶŏĬƟĬĪńŘĚľĸńĔĔŅĶĪŅĚĪķļġňŐĸŃĔŅĶĮĢŇĭńĨŇȮŒľƟĪńĬ
ĨƞŀėĺŅĴȮĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĔŅĶȮŐĸŃŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚĶŅĵĺŇĝŅŐĸŃŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅȮěńħŒľƟĴň
ĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮľĶŊŀŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĮĶŃĽĭĔŅĶĦƢŏĮƦĬĺŇĪĵŅĔĶ
ıŇŏĻļȮȮĨĸŀħěĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

Ȯ     0,0,0,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
Ȯ     ȮȮ   /'ȮȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĪħĽŀĭĵƞŀĵ 
     ȮȮ   0'ȮȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
     ȮȮ   1'ȮȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬȮŐĸŃĔŅĶĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬ 
     ȮȮ   4'ȮȮĮĶŃŏĴŇĬěŅĔįĸőėĶĚĚŅĬĪňŗĬńĔĻŉĔļŅĬŜŅŏĽĬŀ 
     ȮȮ   5'ȮȮĮĶŃŏĴŇĬěŅĔįĸĶŅĵĺŇĝŅĔŅĶİƗĔĚŅĬ 

Ȯ ȮȮȮȮȮȮ 0,0,1ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 



Ĵėŀ,Ȯ0 /1/ 

Ȯ  ȮȮȮȮ  0,0,1,/ȮȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
/'ȮȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴňįĸȮĨŅĴľĸńĔĔŅĶŐĸŃ 

ĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
0'ȮȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢĔńĭĽĩŅĬĔŅĶĦƢ 

ĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 
1'ȮȮĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕ 

ĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

  ȮȮȮȮ  0,0,1,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮȮȮȮȮȮ  ȮȮȮěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĭĭĴňĽƞĺĬĶƞĺĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟİƗĔĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶ 

ĺŇŏėĶŅŃľƢ ěŅĔĽĳŅıĮƤĠľŅ ľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚ ĪńŘĚŒĬĶŃħńĭĭŋėėĸŐĸŃĔĸŋƞĴȮȮįƞŅĬĔŇěĔĶĶĴŒĬĝńŘĬŏĶňĵĬŐĸŃ
ĔŇěĔĶĶĴŒĬľĸńĔĽŌĨĶȮĪňŗĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŒĝƟėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃŐĽħĚŀŀĔŒľƟŏľŖĬŏĮƦĬĶŌĮīĶĶĴ 

  ȮȮȮȮ  0,0,1,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴŒĬĝńŘĬŏĶňĵĬŐĸŃĔŇěĔĶĶĴŒĬ 

ľĸńĔĽŌĨĶ 
2) ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗŐĽħĚĩŉĚĔŅĶėŇħĺŇŏėĶŅŃľƢ ĔŅĶŐĔƟĮƤĠľŅ ėĺŅĴėŇħ 

ĽĶƟŅĚĽĶĶėƢ ŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮ 0,0,2ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
Ȯ  ȮȮȮȮ  0,0,2,/ȮȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

1) ȮĴňĳŅĺŃįŌƟĬŜŅȮȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
2) ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 

 
ȮȮ 1'ȮȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶ 

 Ȯ ȮȮȮȮ  0,0,2,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
     Ȯ   ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŇěĔĶĶĴŐĭĭĔĸŋƞĴȮȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬĔńĭ
įŌƟŀŊŗĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶȮŏĬƟĬĔŅĶĴň
ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚįŌƟŏĶňĵĬĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴĕŀĚ
ŀĚėƢĔĶ 
 Ȯ ȮȮȮ   0,0,2,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ȮȮ   /'ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴŒĬĽĩŅĬĔŅĶĦƢ 
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ĔŅĶŏĶňĵĬĶŌƟĨŅĴĺńĨĩŋĮĶŃĽĚėƢȮľĶŊŀĨŅĴĽĩŅĦĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵ 
        0'ȮȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ĽĶƟŅĚĽĶĶėƢ 
    ȮȮȮȮȮ   1'ȮȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶİƗĔĚŅĬĕŀĚĬńĔĻŉĔļŅ 
Ȯ ȮȮȮȮȮȮ 0,0,3ȮȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
 Ȯ ȮȮȮȮȮ  0,0,3,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮȮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮ 
ĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

2) ĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3) ĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬȮȮŏıŊŗŀĔŅĶ 
ėƟĬėĺƟŅœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃěŜŅŏĮƦĬ 

4) ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĔŖĭĶĺĴĶĺĴĕƟŀĴŌĸœħƟ 
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
  ȮȮȮ   0,0,3,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ȮȮȮ        ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬœħƟİƗĔĪńĔļŃĔŅĶıŌħȮĔŅĶĲƤĚŐĸŃĔŅĶ
ŏĕňĵĬȮŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮ ȮőħĵĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗ
ľĸŅĔľĸŅĵĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶ 
  ȮȮ   0,0,3,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 Ȯ   ȮȮȮȮ    /'ȮȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĨŅĴĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĔĸĵŋĪīƢĔŅĶĽŀĬ 
    ȮȮȮȮ    0'ȮȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŒĬľńĺĕƟŀĪňŗĔŜŅľĬħŒľƟŐĸŃĔŅĶ
ĬŜŅŏĽĬŀŒĬĶŅĵĺŇĝŅȮĔŅĶĽńĴĴĬŅȮőėĶĚĚŅĬĺŇěńĵȮȮŐĸŃĔŅĶİƗĔĚŅĬ 
 
1,ȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ
(Curriculum Mapping)Ȯ 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

 /, ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  /,/ ĴňĺŇĬńĵȮŏėŅĶıĔġĶŃŏĭňĵĭĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮ 
  /,0 ĨĶĚĨƞŀŏĺĸŅŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ 
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  /,1 ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
  /,2 ĴňėĺŅĴĽŜŅĬŉĔŒĬĨĬȮŏĕƟŅŒěįŌƟŀŊŗĬȮŐĸŃŏĕƟŅŒěőĸĔ 
  /,3 ĴňėĺŅĴŏĽňĵĽĸŃȮŐĸŃĴňěŇĨĽŅīŅĶĦŃ 
  /,4 ĽŅĴŅĶĩŐĔƟĮƤĠľŅħƟĺĵĽńĬĨŇĺŇīňȮőħĵĵŉħľĸńĔėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
 0, ħƟŅĬėĺŅĴĶŌƟ 
  0,/ ĴňėĺŅĴĶŀĭĶŌƟȮĴňőĸĔĪńĻĬƢŐĸŃĺŇĽńĵĪńĻĬƢĪňŗĔĺƟŅĚœĔĸ 
  0,0 ĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟœħƟħƟĺĵĨĬŏŀĚ 
  0,1 ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮŐĸŃıńĥĬŅĽńĚėĴ 
 1, ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  3.1 ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
  1,0 ĴňĪńĔļŃĔŅĶėŇħȮŐĸŃĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  1,1 ĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĨƞŅĚŕȮőħĵŒĝƟĮƤĠĠŅ 
 2, ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  2,/ ĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬĕŀĚĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴ 
  2,0 ĴňĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅȮŐĸŃŏĕƟŅŒěĭĪĭŅĪĔŅĶŏĮƦĬĽĴŅĝŇĔĪňŗħňŒĬĔĸŋƞĴ 
  2,1 ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟŀŊŗĬ 
  2,2 ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
 3, ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  3,/ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŒĝƟĳŅļŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  3,0 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŐĸŃĶŌƟěńĔŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  3,1 ĴňėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸ 
 4, ħƟŅĬĻŇĸĮŃŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢ 
  4,/ ĨĶŃľĬńĔŐĸŃĝŊŗĬĝĴŒĬėŋĦėƞŅŐĸŃėĺŅĴĚŅĴĕŀĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴĕŀĚœĪĵŐĸŃĽŅĔĸ 
  4,0 ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŐĸŃĽŊĭĽŅĬĳŌĴŇĮƤĠĠŅȮ 
  4,1 ĴňĺŇĽńĵĪńĻĬƢĪňŗĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢ 
 
  



Ĵėŀ,Ȯ0 /12 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĜĭńĭĮƖȮı,Ļ,Ȯ0337' 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮº   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 

ĶŅĵĺŇĝŅ 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃ

ĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴ 

ĽńĴıńĬīƢĶŃľĺƞŅĚ

ĭŋėėĸŐĸŃėĺŅĴ

ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ

ĺŇŏėĶŅŃľƢŏĝŇĚ

ĨńĺŏĸĕȮĔŅĶ

ĽŊŗŀĽŅĶȮŐĸĔŅĶ 

ŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

4.  ĻŇĸĮŃ

ŐĸŃĔŅĶ

ĽĶƟŅĚĽĶĶėƢ 

/ 0 1 2 3 4 /Ȯ 0 1 /Ȯ 0 1 / 0 1 2 / 0 1 / 0 1 

ĔĸŋƞĴĺŇĝŅĳŅļŅ                       

.6/Ȯ/./ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ · · · º º º · · · · · º º º · · · º º º · º 

.6/Ȯ/.0ȮĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ · · · º º º · · · º · · · º · º · º º º º º 

.6/Ȯ/.1 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ · · · º º º · · · º · · · º · º · º º º º º 

ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ                       

.60Ȯ/./ ĴĬŋļĵƢĔńĭĻŇĸĮŃ · · · º   · º º · º · º   · · º  · · º 

.60Ȯ/.0ȮĴĬŋļĵƢĔńĭĔŅĶĽĶƟŅĚĽĶĶėƢ · · ·  º  · · · · º · · · ·  · º  · · º 

.60Ȯ/.1Ȯ ĮĶńĝĠŅĔńĭĝňĺŇĨ · · · · · · · · · · · · · · º · · · º · º º 

.60Ȯ/.2Ȯ ŀŅĶĵīĶĶĴőĸĔ · · · ·   · º   º º · º   º   º   

.60Ȯ/.3Ȯ ŀŅĶĵīĶĶĴœĪĵ · · · · º º · º º º º · · º º º · º  · · º 

.60Ȯ/.4ȮȮĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ · · · º º º · · · · · º º º · · · º º º · º 



Ĵėŀ,Ȯ0 /13 
.60Ȯ/.5ȮȮĽĴŅīŇŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨ · · · º º º · · · º · · · º · º · º º º º º 



Ĵėŀ,Ȯ0 /14 
  

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĜĭńĭĮƖȮı,Ļ,Ȯ0337' 

                                              ·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮº   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 

ĶŅĵĺŇĝŅ 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃ

ĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴ 

ĽńĴıńĬīƢĶŃľĺƞŅĚ

ĭŋėėĸŐĸŃėĺŅĴ

ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ

ĺŇŏėĶŅŃľƢŏĝŇĚ

ĨńĺŏĸĕȮĔŅĶ

ĽŊŗŀĽŅĶȮŐĸĔŅĶ 

ŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

4.  ĻŇĸĮŃ

ŐĸŃĔŅĶ

ĽĶƟŅĚĽĶĶėƢ 

/ 0 1 2 3 4 /Ȯ 0 1 /Ȯ 0 1 / 0 1 2 / 0 1 / 0 1 

.60Ȯ/.6ȮȮĻŇĸĮŃĔńĭĺńĥĬīĶĶĴĪŅĚĔŅĶŏľŖĬ · · · · º · · º · · º · · · º · º º º · º º 

.60Ȯ/.7ȮȮħĬĨĶňĺŇěńĔļƢ · · · º º º · · · º · · · º · º · º º º º º 

.60Ȯ//.ȮȮĻŇĸĮŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĽŋĕ  ·    º   ·   · ·    ·     · 

ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ                       

.61Ȯ/./ ĴĬŋļĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴ · º º º · · · º · · º · · º º · º · · · · º 

.61Ȯ/.0 ěŇĨĺŇĪĵŅĔńĭĴĬŋļĵĽńĴıńĬīƢ · · º · º º · º · º · · · · · · ·    º · 

.61Ȯ/.1Ȯ ľĸńĔĔŅĶěńħĔŅĶ  º º  º  º º ·  ·    º ·  º    º 

.61Ȯ/.2Ȯ ĔňĿŅĻŉĔļŅ · · · · · · º º · · · · · º · · º º º · · · 

.61Ȯ/.3Ȯ ĔŅĶŏĴŊŀĚȮĔŅĶĮĔėĶŀĚŐĸŃŏĻĶļģĔŇěœĪĵ · · º · º º · · · · · · · º º º · ·     

.61Ȯ/.4ȮȮĻŇĸĮŃĔŅĶŐĽħĚŒĬŀŅŏĞňĵĬ · · · º   · ·   · ·   º · ·   · · º 



Ĵėŀ,Ȯ0 /15 
.61Ȯ/.5ȮȮĺŇĩňĺńĥĬīĶĶĴŀŅŏĞňĵĬ º · · · º º · º · º · · · º º · · · º · º º 



Ĵėŀ,Ȯ0 /16 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĜĭńĭĮƖȮı,Ļ,Ȯ0337' 

                                              ·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮº   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 

ĶŅĵĺŇĝŅ 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃ

ĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴ 

ĽńĴıńĬīƢĶŃľĺƞŅĚ

ĭŋėėĸŐĸŃėĺŅĴ

ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ

ĺŇŏėĶŅŃľƢŏĝŇĚ

ĨńĺŏĸĕȮĔŅĶ

ĽŊŗŀĽŅĶȮŐĸĔŅĶ 

ŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

4.  ĻŇĸĮŃ

ŐĸŃĔŅĶ

ĽĶƟŅĚĽĶĶėƢ 

/ 0 1 2 3 4 /Ȯ 0 1 /Ȯ 0 1 / 0 1 2 / 0 1 / 0 1 

.61Ȯ/.6ȮȮĺńĥĬīĶĶĴħĬĨĶňŀŅŏĞňĵĬ · · · º   · ·   · ·   º · ·   · · º 

.61Ȯ/.7ȮȮĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ · · · · · º · º º · º º · º º º º º  · º · 
Ȯ.61Ȯ//.ȮȮĔŇěĔĶĶĴŏıŊŗŀĝňĺŇĨĽĶƟŅĚĽĶĶėƢ · · º  ·   · º · ·  · º · º º   º  º 
.61Ȯ///ȮȮĮĶŃĽĭĔŅĶĦƢĬŅĬŅĝŅĨŇ º · · · º º · º · º · · · º º · · · º · º º 

083 112  ľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚĔńĭĔŅĶıńĥĬŅĽńĚėĴ · º º    º  · º  ·   ·  ·    ·  

ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĔńĭėĦŇĨĻŅĽĨĶƢ                       

.62Ȯ/./ ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  º       ·   ·    º ·      

.62Ȯ/.0Ȯ ĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļŐĸŃıĸńĚĚŅĬ   ·    ·     º    º  ·    º 

.62Ȯ/.1Ȯ ėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ º · º  º º º º · º º · º  · º º · º   º 

.62Ȯ/.2 ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ º º º º  º º · ·  · · º  º º º º ·   º 



Ĵėŀ,Ȯ0 /17 

.62Ȯ/.3 őĸĔŐľƞĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ · · · º º º · · · · · · º  º ·  ·     



Ĵėŀ,Ȯ0 /2. 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĜĭńĭĮƖȮı,Ļ,Ȯ0337' 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮº   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴ 
ĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸĔŅĶ 
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

4.  ĻŇĸĮŃ
ŐĸŃĔŅĶ
ĽĶƟŅĚĽĶĶėƢ 

/ 0 1 2 3 4 /Ȯ 0 1 /Ȯ 0 1 / 0 1 2 / 0 1 / 0 1 

.62Ȯ/.4ȮȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňŒĬĮĶŃĝŅėĴŀŅŏĞňĵĬ  º     ·     ·  º   ·     º 

.62Ȯ/.5ȮȮıĸńĚĚŅĬŒĬŀŅŏĞňĵĬ · · · · º º · · · · · º · · · · · º º    

.62Ȯ/.6ȮȮőĸĔŐĸŃħŅĶŅĻŅĽĨĶƢ  º     ·     ·  º   ·     º 

ĻŉĔļŅĪńŗĺœĮĪňŗĔŜŅľĬħőħĵėĦŃĺŇĝŅ                       

3/.Ȯ0./ȮȮĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢȮ º º       ·   º  ·   ·     º 

510 202 ȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶ º º       ·   º  ·   ·     º 

510 311  ĔŅĶĭĶŇľŅĶěńħĔŅĶĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢ    º  º ·   · º º º · º º  º    º 
510 312  ŐĭĭěŜŅĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶįĸŇĨ      º  º ·  · º º º     ·   º 
512 100  īĶĶĴĝŅĨŇĺŇěńĔļƢ  · · · · º º · · · · º º · º º · · º º º º · 
515 201  ĽĩŇĨŇıŊŘĬģŅĬ  º  ·     ·    º    º  º · º º º 



Ĵėŀ,Ȯ0 /2/ 

516 170  ĔŅĶŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴīĶĶĴĝŅĨŇŐĸŃĴĶħĔĪŅĚĺńĥĬīĶĶĴ º · · º º   º ·  º º   º · º º  ·   



Ĵėŀ,Ȯ0 /20 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ĜĭńĭĮƖȮı,Ļ,Ȯ0337' 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮº   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 

/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴ 
ĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸĔŅĶ 
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

4.  ĻŇĸĮŃ
ŐĸŃĔŅĶ
ĽĶƟŅĚĽĶĶėƢ 

/ 0 1 2 3 4 /Ȯ 0 1 /Ȯ 0 1 / 0 1 2 / 0 1 / 0 1 

516 190  ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬėĶńĺŏĶŊŀĬ   ·    ·     º    º  ·    º 
518 100  ěŋĸĝňĺĺŇĪĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ · ·   º   · · º ·    ·   ·   ·  

518 101  ŏĪėőĬőĸĵňĔŅĶŏıŅŃŏľŖħ · ·   º   · · º ·    ·   ·   ·  

 



Ĵėŀ,Ȯ0 /21 

ľĴĺħĺŇĝŅŏĜıŅŃ 
ȮȮȮȮȮ įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
Ȯ  /,ȮȮħƟŅĬėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴ    

/,/ȮȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
/,0ȮȮĴňĶŃŏĭňĵĭĺŇĬńĵ 
/,1ȮȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,2ȮȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
/,3ȮȮĴňěŇĨĽŅīŅĶĦŃ 

  0,ȮħƟŅĬėĺŅĴĶŌƟ 
0,/ȮȮĴňėĺŅĴĶŌƟŒĬľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ-ľĶŊŀėĦŇĨĻŅĽĨĶƢȮ 
0,0ȮȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġň 

ŒĬĻŅĽĨĶƢŏĜıŅŃ 
0,1ȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚħƟŅĬ 

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
0,2ȮȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮ 

  1,ȮȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ȮȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴňįĸĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
1,0ȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚ 

ĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 
1,1ȮȮĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮĪňŗ 

ľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
  2,ȮȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

2,/ȮȮĴňĳŅĺŃįŌƟĬŜŅȮȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
2,0ȮȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
2,1ȮȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶ 

  3,ȮȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ȮȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮȮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸȮĔŅĶ 

ŐĔƟĮƤĠľŅŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
3,0ȮȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň 



Ĵėŀ,Ȯ0 /22 

ĮĶŃĽŇĪīŇĳŅıȮȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
3,1ȮȮĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬȮȮŏıŊŗŀĔŅĶėƟĬėĺƟŅœħƟŀĵƞŅĚ 

ŏľĴŅŃĽĴŐĸŃěŜŅŏĮƦĬ 
3,2ȮȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĔŖĭĶĺĴĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴň 

ĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 



Ĵėŀ,Ȯ0 /23 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 

2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃ
ėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

511 106  ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1 · º  º  · º   · º   º   º   

511 107  ŐėĸėŌĸńĽĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2 · º  º  · º   · º   º   º   

512 101  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                     º ·  º º · ·  º º ·  º º  º º  º 

512 102  ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                         º ·  º º · ·  º º ·  º º  º º  º 

512 103  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1                  · º º · º · º º º · · º · º  º º  · 

512 104  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                  · º º · º · º º º · · º · º  º º  · 

512 181  ĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ ·   º  ·      ·   º  º   

512 182  ĮĢŇĭńĨŇĔŅĶĔŅĶĺŅħĳŅıĪŅĚĝňĺĺŇĪĵŅ · ·  º  ·      · º  ·  º   

512 183  ĪńĬőĸĔĔńĭĝňĺĺŇĪĵŅ · · º   · · º  · º  º º  · º   

512 201  ıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º   · · º  · º  º º  · º   

512 202  ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º   ·  º  · º  º º  · º   

512 203  ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º º  · · º º · º º ·  · º    



Ĵėŀ,Ȯ0 /24 
512 204  ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º º º · · º  ·  º º · º º º   



Ĵėŀ,Ȯ0 /25 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 211  ıŊĝĽĺĬ  ·     ·     · ·     ·  

512 212  ĮĢŇĭńĨŇĔŅĶıŊĝĽĺĬ ·       ·    ·  ·   ·   

512 213  ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĔĸƟĺĵœĴƟ  ·      · ·  ·   ·     · 

512 214  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚ
ĔĸƟĺĵœĴƟ 

 ·       · ·     ·    · 

512 215  ıŊĝĔńĭĽŇŗĚŐĺħĸƟŀĴ  ·     ·     ·  ·    ·  
512 216  œĴƟħŀĔœĴƟĮĶŃħńĭ  ·       · ·     ·    · 
512 217  ĮĢŇĭńĨŇĔŅĶœĴƟħŀĔœĴƟĮĶŃħńĭ  ·       · ·     ·    · 
512 231  ĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ ·     ·  º  ·  · º º     º 

512 232  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŏŀŖĴĭĶŇőŀĕŀĚĽńĨĺƢĴňĔĶŃħŌĔ
ĽńĬľĸńĚ ·     ·    ·  · º º     º 



Ĵėŀ,Ȯ0 /26 
512 233  ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮ · º    ·  ·  ·   ·    · º  
512 234  ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮ · º    ·  ·  ·   ·    · º  



Ĵėŀ,Ȯ0 /27 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 235  ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮ · º   º · º º  · º  º º  º º   

512 236  ĮĢŇĭńĨŇĔŅĶĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮ · º   º · º º  · º  º º  º º   

512 237  ĔňĢĺŇĪĵŅȮȮȮ · º ·   · º  º · º  · º º º    

512 238  ĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅȮȮȮȮȮȮȮ · º ·   · º  º · º  · º º º    

512 301  ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º · º · · º  ·  º   º  · º º 

512 302  ĺŇĺńĥĬŅĔŅĶȮȮȮȮȮȮȮȮȮȮ             · ·  º  ·  º  ·  º º   º    

512 311  ĔŅĵĺŇĳŅėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · º    · º º  · º º º    º º · 

512 312  ĮĢŇĭńĨŇĔŅĶĔŅĵĺŇĳŅėıŊĝȮȮȮȮ · º    · º º  · º º º    º º · 

512 313  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · º º º º · º º º · º º º º º º º º º 

512 314  ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮ · º º º º · º º º · º º º º º º º º º 

512 315  ŀĬŋĔĶĴĺŇīŅĬıŊĝ        · º    · º   ·   º   º   º 



Ĵėŀ,Ȯ0 /3. 
512 316  ĮĢŇĭńĨŇĔŅĶŀĬŋĔĶĴĺŇīŅĬıŊĝ · º    · º   ·   º   º   º 

512 317  ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀĸŜŅŏĸňĵĚ · º    · º º  · º º º    º º · 



Ĵėŀ,Ȯ0 /3/ 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 318  ĮĢŇĭńĨŇĔŅĶĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝĪňŗĴňŏĬŊŘŀŏĵŊŗŀ
ĸŜŅŏĸňĵĚȮȮ · º    · º º  · º º º    º º · 

512 322  ĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮ · º    ·  ·  º ·  º    º º · 
512 323  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĽŅľĶƞŅĵȮȮȮȮȮȮȮ · º    ·  ·  º   º    º º · 
512 324  ŏĪėőĬőĸĵňőŀĴŇĔĽƢĕŀĚıŊĝ · º    · º º   ·  º     º  
512 325  ĽŅĶĪŋĨŇĵĳŌĴŇěŅĔıŊĝ · º    · º º   ·  º     º  
512 331  ĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   · º    ·  º  ·  º ·  º  ·   

512 332  ĮĢŇĭńĨŇĔŅĶĴŇĠĝĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · º    ·  º  ·  º ·  º  ·  · 

512 333  ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · º º º º · · º º · º º º · º · º º º 

512 334  ĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · º º · º · º º º · · º º · º · º º º 

512 335  ĽńĨĺƢĪħĸŀĚ · ·   º   · º º ·   ·  º  ·  

512 341ȮȮĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ            · ·   º · ·   · ·  · ·  ·  ·  



Ĵėŀ,Ȯ0 /30 
512Ȯ342ȮȮĮĢŇĭńĨŇĔŅĶĔňĢĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ            · ·   º · ·   · ·  · ·  ·  ·  



Ĵėŀ,Ȯ0 /31 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 343  ĮĶĽŇĨĺŇĪĵŅ · ·   º · º º · º · º º ·   · · · 

512 344  ĮĢŇĭńĨŇĔŅĶĮĶĽŇĨĺŇĪĵŅ · ·   º · º º · º · º º ·   · · · 

512 361  ıńĬīŋĻŅĽĨĶƢĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮ · ·  º  ·  º  ·  º º   º    

512 362  ŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀŐĸŃĔŅĶĮĶŃĵŋĔĨƢ · ·    ·  º  ·   º    º   

512 363  ŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ · º    ·  ·  º ·  º    º º · 

512 364  ĮĢŇĭńĨŇĔŅĶŀĦŌĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ · º    ·  ·  º ·  º    º º · 

512 411  ıķĔļĻŅĽĨĶƢĪŅĚŏĻĶļģĔŇě · º    · º º  ·   º   º  º · 

512 413  őĶėıŊĝȮȮȮȮȮ · º    · º   ·   º     º · 

512 414  ĮĢŇĭńĨŇĔŅĶőĶėıŊĝȮȮȮȮȮȮȮ · º    · º   ·   ·     º · 

512 415  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢıŊĝȮ                                     ·     · º º  ·   º   º   º 

512 416ȮȮĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢ
ıŊĝȮ  ·     · º º  ·   º   º   º 



Ĵėŀ,Ȯ0 /32 
512 421  ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮȮ                                             · º    ·  º  ·   º   º    

512 422  ĮĢŇĭńĨŇĔŅĶĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮȮȮȮȮȮ                                  · º    ·    · º  ·   º    



Ĵėŀ,Ȯ0 /33 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 423  ĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀėĺŅĴŏėĶňĵħěŅĔ
ĽŇŗĚŐĺħĸƟŀĴ   

 ·     ·     ·  ·    ·  

512 424  ĮĢŇĭńĨŇĔŅĶĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀ
ėĺŅĴŏėĶňĵħěŅĔĽŇŗĚŐĺħĸƟŀĴ 

  ·      ·   ·  ·     · 

512 425  ĽĶňĶĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ĕŀĚıŊĝĽĺĬȮȮȮȮȮȮ 

 ·      ·    ·  ·    ·  

512 426 ȮĮĢŇĭńĨŇĔŅĶĽĶňĶĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺĕŀĚıŊĝĽĺĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

  ·      ·   ·  ·     · 

512 427  ŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ  ·       · ·   ·      · 

512 428  ĮĢŇĭńĨŇĔŅĶŁŀĶƢőĴĬŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝ  ·       · ·   ·      · 

512 431  ĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ·     · º   ·     · º    

512 432  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĨƞŀĴœĶƟĪƞŀȮȮȮȮȮȮȮȮȮȮȮ ·     · º   ·     · º    



Ĵėŀ,Ȯ0 /34 
512 433  ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮȮȮ · º    ·    ·   ·  º  ·   

512 434  ĮĢŇĭńĨŇĔŅĶĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮȮȮ · º    ·    ·   ·  º  ·  · 

512 435  ĺŇĪĵŅĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴ · º   º · º º  · º  º º  º º º  



Ĵėŀ,Ȯ0 /35 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 437  ĮƤĔļňĺŇĪĵŅ · º   º · º º  · º  º º  º º   

512 438  ĮĢŇĭńĨŇĔŅĶĮƤĔļňĺŇĪĵŅ · º   º · º º  · º  º º  º º   

512 439  ĺŇĪĵŅŐıĸĚĔƢĨŀĬ · º    ·  ·  º ·  º    º º  

512 440  ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅŐıĸĚĔƢĨŀĬȮȮȮ · º    ·  ·  º ·  º    º º  

512 441  ĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ · · º º · · · º  · ·  · ·  · · º  

512 442  ĮĢŇĭńĨŇĔŅĶĔĸœĔĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚőŁĽĨƢ · · º º · · · º  · ·  · ·  · · º  

512 443  ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚ
ŏĻĶļģĔŇě ·     ·  º  ·   ·    ·  º 

512 444  ĮĢŇĭńĨŇĔŅĶĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĪňŗĴň
ėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě ·     ·  º  ·   ·    ·  º 

512 445  ĝňĺĺŇĪĵŅĔŅĶĽŊĭıńĬīŋƢȮȮȮȮȮȮȮ ·     · ·   ·   º  º ·    

512 446  ŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋ· ·    º º ·   ·   º  · º ·  



Ĵėŀ,Ȯ0 /36 
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
512 447  ĮĢŇĭńĨŇĔŅĶŏĪėĬŇėħƟŅĬŀĦŌıńĬīŋĻŅĽĨĶƢŐĸŃ
ıńĬīŋĺŇĻĺĔĶĶĴĻŅĽĨĶƢ · ·    º º ·   ·  · º  · º ·  



Ĵėŀ,Ȯ0 /37 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  
ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ

ĮƤĠĠŅ 
2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

512 461  ıńĬīŋĻŅĽĨĶƢĕŀĚĴĬŋļĵƢ · ·  º  ·  º  ·  º º   º    

512 462  ıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮȮ      · ·    ·  º  ·  º º   º    

512 463  ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢȮȮ      · ·    ·  º  ·  º º   º    

512 471  ĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º º  · · º º · º º  º  º    

512 472  ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸȮȮȮȮȮȮȮȮȮȮȮ ·  º   ·   º ·   · º  ·    

512 473  ĬŇŏĺĻĺŇĪĵŅĮƙŅĝŅĵŏĸĬ ·  º   ·   º ·   · º  ·    

512 472  ĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝ · º    ·   º ·   ·      · 
512 481  œĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ ·     ·  º  ·   º º     º 

512 482  ĮĢŇĭńĨŇĔŅĶœĴőėĶĽőėĮƕĔŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ ·     ·    ·   º º     º 

512 491  ĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · ·  º  · º º  · º º ·  · º · º º 

512 493  őėĶĚĚŅĬĺŇěńĵȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · ·  º  · º º  · º º · ·   · · · 



Ĵėŀ,Ȯ0 /4. 
512 494  őėĶĚĚŅĬĺŇěńĵȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · º º  · º º  · º º · · · º · · · 
512 495  ĔŅĶİƗĔĚŅĬȮȮȮȮȮȮȮ · · º º º º º · º º · · · · · · · º · 

 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  

ľĴĺħĺŇĝŅŏĜıŅŃ 
·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ  

ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

513 101  ŏėĴňĪńŗĺœĮȮ1                            º º º º  · º º º · º º   º · º º º 

513 102  ŏėĴňĪńŗĺœĮȮ2                            º º º º  · º º º · º º   º · º º º 

513 103  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                     º º º º º · º º º · º º º   ·    

513 104  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                     º º º º º · º º º · º º º   ·    
513 231  ŏėĴňĺŇŏėĶŅŃľƢȮ1                 º º º º  · · º º · º º º   · º º º 

513 233  ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1             · º º ·  · · º º · º º º   · º º º 

513 250  ŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ º º º º  · · º º · º º º º º º · º º 

513 255  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮ º º º º  · · º º · º º º º º º · º º 

513 341  ĝňĺŏėĴňȮ1                   · º  º  · · º º · º º   º ·  º  



Ĵėŀ,Ȯ0 /4/ 
513 343  ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňȮ1               · º º º  · · º º · º º º   ·  º º 

514 107  ĲƕĽŇĔĽƢıŊŘĬģŅĬ º º º º º · · º º · · º º º º · º · · 
514 108  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬ               · · · º º · · · · · · · º º º · º · · 
515 205  ĽĩŇĨŇĽŜŅľĶńĭĬńĔĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı º · º   ·    º º   º  ·    



Ĵėŀ,Ȯ0 /40 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)   
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 

ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

518 201  ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ º º ·   · ·   · º   º  · º   

518 202  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮ  º · ·   · ·   · º  · º  · º   

3/6Ȯ0.3ȮŏľŖħĶŅĺŇĪĵŅ · º   · · · º º ·    º   ·   

3/6Ȯ0.4ȮĮĢŇĭńĨŇĔŅĶŏľŖħĶŅĺŇĪĵŅ · º   · · · º º ·    º   ·   

518 321  ěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮ º º ·   · ·   · º   º  · º   

518 322  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĕŀĚįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮȮȮ º · ·   · ·   · º  · º  · º   

518 331  ĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ º · ·   · ·   · º   º  · ·  º 

518 332 ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĕŀĚĵňĽĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ º · ·   · ·   · º  · º  · ·  º 

518 341ȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ º º ·   · · º  · º   º  · º   

518 342  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ · · ·   · · º  · º  º º  · º   
518 421 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı º º º   · ·   · º   º  · º   
518 422 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶŏıŊŗŀĽŋĕĳŅı º · ·   · ·   · º  · º  · º  º 



Ĵėŀ,Ȯ0 /41 
518 431  ŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮ          · º º  · º º  ·  º º    ·  º 



Ĵėŀ,Ȯ0 /42 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)   
ľĴĺħĺŇĝŅŏĜıŅŃ 

·   ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮo   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮȮ 

ĶŅĵĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3 1 2 3 4 

518 432  ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴěŅĔ
ěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮ 

º ·  º  · º   ·  º º   º ·  º 



Ĵėŀ,Ȯ0 /43 

ľĴĺħĪňŗȮ3ȮȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
/,ȮȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
   ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮȮı,Ļ,ȮȮ033/Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
0,ȮȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
   ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ ľĴŅĵĩŉĚ ĔĶŃĭĺĬĔŅĶľŅľĸńĔģŅĬŏıŊŗŀĵŊĬĵńĬľĶŊŀĽĬńĭĽĬŋĬ
ĺƞŅ ĬńĔĻŉĔļŅĴňįĸĽńĴķĪīŇśĔŅĶĻŉĔļŅĨĶĚĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŏĮƦĬŀĵƞŅĚĬƟŀĵ ĞŉŗĚŀŅěœħƟěŅĔįĸĔŅĶ
ĮĶŃŏĴŇĬĕƟŀĽŀĭĺƞŅėĶŀĭėĸŋĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ ĔŅĶŒľƟėŃŐĬĬĨĶĚĨŅĴėĺŅĴěĶŇĚ ĔŅĶŒľƟĕƟŀĴŌĸ
ĵƟŀĬĔĸńĭĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ĔŅĶĮĶŃĽĭėĺŅĴĽŜŅŏĶŖěŒĬĔŅĶĪŅĚŅĬĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
   0,/ȮȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ȮȮȮȮȮ 

ȮȮĴňĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮŏıŊŗŀĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶ 
ŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅĞŉŗĚŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮȮ 

1) ĔŅĶĪĺĬĽŀĭĶŃħńĭĶŅĵĺŇĝŅȮ 
ŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĶŅĵĺŇĝŅĔŜŅľĬħœĺƟ

ŏĮƦĬŀĵƞŅĚĬƟŀĵėĺĭėŌƞœĮĔńĭĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀŏĮƦĬ
ľĸńĔģŅĬĵŊĬĵńĬľĶŊŀĽĬńĭĽĬŋĬĺƞŅ ĬńĔĻŉĔļŅĴňįĸĽńĴķĪīŇśĔŅĶĻŉĔļŅĨĶĚĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŏĮƦĬŀĵƞŅĚ
ĬƟŀĵ  
ȮȮȮȮȮȮȮȮȮȮ  ȮȮ0'ȮȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬ
ĽĩŅĭńĬĔŅĶĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 

  0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮ 
  Ȯ ȮȮ ȮȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮħŜŅŏĬŇĬĔŅĶħńĚĬňŘ   
  Ȯ  ȮȮ/'ȮȮȮĽŜŅĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬ
ħƟŅĬĕŀĚȮĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶ
ĮĶŃĔŀĭŀŅĝňı 
  Ȯ  ȮȮ0'ȮȮȮĽŜŅĶĺěėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴŏıŊŗŀĮĶŃŏĴŇĬ
ėĺŅĴıŉĚıŀŒěĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕȮŒĬĝƞĺĚĶŃĵŃŏĺĸŅĨƞŅĚŕȮ 
  Ȯ  ȮȮ1'ȮȮȮĽŜŅĶĺěĳŅĺŃĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬȮ 



Ĵėŀ,Ȯ0 /44 

  Ȯ  ȮȮ2'ȮȮĽŜŅĶĺěįĸĚŅĬĕŀĚĭńĦĤŇĨĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŏĝƞĬȮěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴȮȮȮŐĸŃįĸĚŅĬ
ĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮȮȮȮȮȮ 



Ĵėŀ,Ȯ0 /45 

1,ȮȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ȮȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮı,Ļ,Ȯ033/Ȯ

&ĳŅėįĬĺĔȮĔ)ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ ŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0336ȮŐĸŃ-ľĶŊŀȮĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮ 

  įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮĨƟŀĚĽŀĭœħƟľĬƞĺĵĔŇĨ
ĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ/11ȮľĬƞĺĵĔŇĨȮŐĸŃĽŀĭœħƟėƞŅĶŃħńĭŏĜĸňŗĵĽŃĽĴĕŀĚĪŋĔĶŅĵĺŇĝŅĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ
0,..ȮŐĸŃĽŀĭœħƟėƞŅĶŃħńĭŏĜĸňŗĵĽŃĽĴĕŀĚĪŋĔĶŅĵĺŇĝŅŒĬĺŇĝŅŏĜıŅŃħƟŅĬŒĬľĴĺħĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ0,.. 
 



Ĵėŀ,Ȯ0 /46 

ľĴĺħĪňŗȮ4ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
/,ȮȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
  /,/ȮȮĮģĴĬŇŏĪĻŒĬĶŃħńĭľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěȮĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮėĦŃĺŇĝŅȮ
ĳŅėĺŇĝŅȮľĸńĔĽŌĨĶȮĭĪĭŅĪĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮŐĸŃĶŅĵĺŇĝŅŒĬėĺŅĴĶńĭįŇħĝŀĭľĶŊŀĴňėĺŅĴŏĔňŗĵĺĕƟŀĚ 
  /,0ȮȮĴňĔŅĶŐĬŃĬŜŅĪńĔļŃĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįĸȮĔƞŀĬĴŀĭľĴŅĵĳŅĶŃĚŅĬĽŀĬ 
  /,1ȮȮĴňĶŃĭĭŀŅěŅĶĵƢıňŗŏĸňŘĵĚŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅȮŐĸŃĨŇħĨŅĴĔŅĶĮĢŇĭńĨŇĚŅĬĨŅĴĳŅĶŃľĬƟŅĪňŗ 
  /,2ȮȮĴňĶŃĭĭĔŅĶĮĶŃŏĴŇĬĮĢŇĭńĨŇĚŅĬĕŀĚŀŅěŅĶĵƢŒľĴƞ 
0,ȮȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ  
ȮȮȮȮȮ 0,/ȮȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
   ȮȮ/'ȮȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ
ŀĵƞŅĚĴňėŋĦĳŅı 
   ȮȮ0'ȮȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏıŇŗĴıŌĬėĺŅĴĶŌƟȮȮŐĸŃĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĔŅĶĽŀĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
ȮȮȮȮȮ 0,0ȮȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
ȮȮȮȮȮȮ  ȮȮ/'ȮȮĴňĔĸœĔĽƞĚŏĽĶŇĴ ĽĬńĭĽĬŋĬ ŐĸŃŏıŊŗŀĽĶƟŅĚŐĶĚěŌĚŒěŒľƟŀŅěŅĶĵƢĽŅĴŅĶĩĽĶƟŅĚįĸĚŅĬ 
ĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗĴňėŋĦĳŅıĽŅĴŅĶĩŏįĵŐıĶƞœħƟĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

ȮȮ0'ȮȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮȮ   ȮȮ1'ȮȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅ 
ėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 



Ĵėŀ,Ȯ0 /47 

ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034.'ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬ

ĳŅėĔŅĶ ĻŉĔļŅĨƟĬȮĮƖĔŅĶĻŉĔļŅȮȮ034.ȮŏĮƦĬľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶĪňŗĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴň
ėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĝňĺĺŇĪĵŅȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĺŇĬńĵȮĴňėĺŅĴĴŋƞĚĴńŗĬȮĨńŘĚŒěŐĸŃŀħĪĬȮĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬėĺƟŅĺŇěńĵŐĸŃĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŀĵƞŅĚĴňėŋĦĳŅıȮŏĮƦĬėĬħňȮĴň
ėŋĦīĶĶĴȮľĸńĔĽŌĨĶĴňĔŅĶĔŜŅĔńĭĔŅĶħŜŅŏĬŇĬĚŅĬŒĬľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0336ȮŐĸŃĴňĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅėĶŀĭėĸŋĴĪŋĔŀĚėƢĮĶŃĔŀĭĨŅĴĨńĺĭƞĚĝňŘįĸ
ĔŅĶħŜŅŏĬŇĬĚŅĬȮȮ(Key Performance Indicators)ȮĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĶĺĴĩŉĚĴňĔŅĶĔŜŅľĬħ
ŏĮƚŅľĴŅĵĔŅĶĶńĭĬńĔĻŉĔļŅȮĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĴňėŋĦĽĴĭńĨŇĪňŗŏľĴŅŃĽĴȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĨŇħĨŅĴŒľƟĴňĔŅĶěńħĪŜŅȮĴėŀ,1ȮĴėŀ,2Ȯ&ĩƟŅĴň'ȮĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŐĸŃĴėŀ,3ȮŐĸŃȮ
Ĵėŀ,4Ȯ&ĩƟŅĴň'ȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮŐĸŃĴňĔŅĶħŜŅŏĬŇĬĨŇħĨŅĴŐĸŃĔŅĶĨĶĺěĽŀĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸ
ĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŒĬĪŋĔĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬ 

 
0,ȮĭńĦĤŇĨ  

0,/ȮėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃįĸĸńıīƢĔŅĶ 
ŏĶňĵĬĶŌƟ 
  ľĸńĔĽŌĨĶěńħĪŜŅĕƟŀĴŌĸıŊŘĬģŅĬőħĵħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃĻŇļĵƢŏĔƞŅȮ
ŒĬħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮħƟŅĬėĺŅĴĶŌƟȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭȮħƟŅĬĪńĔļŃĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĬŜŅĕƟŀĴŌĸĪňŗ
œħƟĴŅŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶŒľƟĴňėŋĦĳŅıȮŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨŒľƟĴňėŋĦĸńĔļĦŃĨĶĚĨŅĴ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬ 
 
  0,0ȮĔŅĶĪŜŅĚŅĬľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĔŅĶĨĸŅħŐĶĚĚŅĬȮĽńĚėĴȮŐĸŃ-
ľĶŊŀėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
 ȮȮȮȮȮ/'ȮěńħŒľƟĴňĔŅĶĽŜŅĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĻŉĔļŅĨƞŀĕŀĚĭńĦĤŇĨŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖȮľĸńĚĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮ0'ȮěńħŒľƟĴňĔŅĶĽŜŅĶĺěŀńĨĶŅĔŅĶœħƟĚŅĬĪŜŅĨĶĚĽŅĕŅĺŇĝŅŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖȮľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 



Ĵėŀ,Ȯ0 /5. 

 ȮȮȮȮȮ1'ȮěńħŒľƟĴňĔŅĶĽŜŅĶĺěŐĸŃĴňĔŅĶĨŇħĨŅĴįĸĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨĨƞŀėŋĦĳŅıĕŀĚĭńĦĤŇĨŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖȮľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
 
 
1,ȮĬńĔĻŉĔļŅ 

3.1 ĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
ȮľĸńĔĽŌĨĶĔŜŅľĬħŏĮƚŅľĴŅĵěŜŅĬĺĬĬńĔĻŉĔļŅĶńĭŏĕƟŅȮŐĸŃŏĔĦĤƢĔŅĶĶńĭĽĴńėĶĬńĔĻŉĔļŅŒĬ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĝňĺĺŇĪĵŅȮĶƞĺĴĔńĬĶŃľĺƞŅĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěŜŅ
ľĸńĔĽŌĨĶŐĸŃĳŅėĺŇĝŅȮĞŉŗĚĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶŏıŊŗŀŒľƟœħƟĬńĔĻŉĔļŅĪňŗ
ĶńĭŏĕƟŅėŋĦĳŅıħňȮ 
   ľĸńĔĽŌĨĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĺŇĝŅĔŅĶĕŀĚĬńĔĻŉĔļŅŒľĴƞĳŅĵŒĨƟőėĶĚĔŅĶĪňŗŏĮƦĬėĺŅĴ
ĶƞĺĴĴŊŀĶŃľĺƞŅĚľĸńĔĽŌĨĶȮĳŅėĺŇĝŅȮŐĸŃėĦŃȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅŒľĴƞĽŅĴŅĶĩĻŉĔļŅœħƟĨŅĴŐįĬĔŅĶŏĶňĵĬĪňŗ
ĮĶŅĔĢĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮĬŀĔěŅĔĬňŘĵńĚĔŜŅľĬħŒľƟĬńĔĻŉĔļŅœħƟĶńĭėŜŅŐĬŃĬŜŅŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬŒĬ
ĴľŅĺŇĪĵŅĸńĵőħĵŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶ 
Ȯ 
   1,0ȮĔŅĶėĺĭėŋĴħŌŐĸĬńĔĻŉĔļŅŒľƟėŜŅĮĶŉĔļŅ 

ȮȮľĸńĔĽŌĨĶĶƞĺĴĔńĭĳŅėĺŇĝŅȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬĴňĳŅĶŃľĬƟŅĪňŗŒĬĔŅĶŏĮƦĬŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŒľƟĔńĭĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮŐĸŃŒľƟĔŜŅľĬħŏĺĸŅĔŅĶŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŐĔƞĬńĔĻŉĔļŅ
œĴƞĬƟŀĵĔĺƞŅȮ1ȮėŅĭĨƞŀĽńĮħŅľƢŏıŊŗŀěńħĪŜŅĨŅĶŅĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺĔŅĶĻŉĔļŅŐĔƞ
ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶŐĸŃĨŇħĮĶŃĔŅĻŒľƟĬńĔĻŉĔļŅĪĶŅĭ 

 
1,1ȮĔŅĶıńĥĬŅĻńĔĵĳŅıĬńĔĻŉĔļŅŐĸŃĔŅĶŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
ȮȮľĸńĔĽŌĨĶĴňĬőĵĭŅĵħƟŅĬĔŅĶıńĥĬŅĻńĔĵĳŅıĬńĔĻŉĔļŅŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬ

ĻĨĺĶĶļĪňŗȮ0/ȮőħĵĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅœħƟıńĥĬŅĻńĔĵĳŅıŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃȮŏıŊŗŀŒľƟŏĮƦĬĭńĦĤŇĨĪňŗĴň
ėŋĦĳŅıŐĸŃĴňėŋĦĸńĔļĦŃĨŅĴŀńĨĸńĔļĦƢŐĸŃıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ĔŇěĔĶĶĴŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňėĺŅĴľĸŅĔľĸŅĵŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŐĽħĚĻńĔĵĳŅıŐĸŃİƗĔİĬ
ĨĬŏŀĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟœħƟėĶĭĪŋĔħƟŅĬȮĶĺĴĪńŘĚĔŇěĔĶĶĴŏıŊŗŀŏıŇŗĴĪńĔļŃĪŅĚħƟŅĬĳŅļŅŀńĚĔķļĕŀĚ
ĬńĔĻŉĔļŅ 



Ĵėŀ,Ȯ0 /5/ 

 
ȮȮȮȮ  1,2ȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ȮȮľĸńĔĽŌĨĶĔŜŅľĬħľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶȮŒľƟĴňľĬƟŅĪňŗŒĬ
ĔŅĶĨŇħĨŅĴįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅįƞŅĬĶŃĭĭĭĶŇĔŅĶĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶ
ŒľƟėŜŅĮĶŉĔļŅȮŐĬŃĬŜŅȮľĶŊŀŐĔƟœĕŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňŐĬĺőĬƟĴœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 
 



Ĵėŀ,Ȯ0 /50 

ȮȮȮȮ  1,3ȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶěńħŒľƟĴňĝƞŀĚĪŅĚĶńĭĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮŐĸŃĬŜŅĕƟŀ 

ĶƟŀĚŏĶňĵĬŏĽĬŀĨƞŀĳŅėĺŇĝŅłȮŏıŊŗŀľŅŐĬĺĪŅĚŐĔƟœĕĶƞĺĴĔńĬȮŐĸŃŏĽĬŀįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĨƞŀĳŅėĺŇĝŅłȮȮ
ŐĸŃĵńĚěńħŒľƟĴňĔŅĶĽŜŅĶĺěıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĨƞŅĚŕȮŐĸŃŏĽĬŀĨƞŀĳŅėĺŇĝŅłȮŏĴŊŗŀ
ĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
ȮȮ 
2,ȮŀŅěŅĶĵƢ 

   2,/ȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
ȮȮȮ    ĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŏĕƟŅŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0336ȮŐĸŃĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŜŅľĬħŒľƟŀŅěŅĶĵƢŒľĴƞĨƟŀĚ
ĴňėŋĦĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĕŉŘĬœĮŒĬĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 

 
  2,0ȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴȮŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 

  ȮȮ  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮĴňĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĬȮŏıŊŗŀĺŅĚŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŏıŊŗŀŏĨĶňĵĴıĶƟŀĴ
ĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮȮĴňĔŅĶĮĶŉĔļŅľŅĶŊŀŏıŊŗŀĺŅĚŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮ
ŐĸŃœħƟĭńĦĤŇĨŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
  
   2,1ȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļ 

ŀŅěŅĶĵƢįŌƟĶńĭĝŀĭľĸńĔĽŌĨĶȮŏĮƦĬįŌƟıŇěŅĶĦŅŐĸŃŏĽĬŀĶŅĵĝŊŗŀŀŅěŅĶĵƢıŇŏĻļĪňŗĴŅĽŀĬŒĬľĸńĔȮ 
ĽŌĨĶĨƞŀĳŅėĺŇĝŅłȮőħĵıŇěŅĶĦŅěŅĔėŋĦĺŋĥŇȮėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ěŋħĴŋƞĚľĴŅĵĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅŐĸŃĶŃŏĭňĵĭĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ  
 

4.4 ĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
 ȮľĸńĔĽŌĨĶĶƞĺĴĔńĭĳŅėĺŇĝŅłȮŐĸŃėĦŃȮĴňĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ

ŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅȮħńĚĬňŘ 
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 /'ȮĔŅĶĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴĔŅĶœĮŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĨƞŅĚŕȮȮĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮŏıŊŗŀĽƞĚŏĽĶŇĴĕňħėĺŅĴĽŅĴŅĶĩŐĸŃĽĬńĭĽĬŋĬĔŅĶĪŜŅĚŅĬĺŇěńĵŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃ
ĽƞĚŏĽĶŇĴŒľƟĴňőŀĔŅĽœĮĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĨƞŅĚŕȮĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

0'ȮĔŅĶĽĬńĭĽĬŋĬıńĥĬŅĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵĽŜŅľĶńĭĭŋėĸŅĔĶĽŅĵĺŇĝŅĔŅĶŐĸŃĽŅĵĽĬńĭĽĬŋĬȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŒľƟĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĽŌĚĕŉŘĬ 
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3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
  ľĸńĔĽŌĨĶĴňŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮŐĸŃŐįĬıńĥĬŅľĸńĔĽŌĨĶȮőħĵĴňĔŅĶěńħ
ĮĶŃĝŋĴŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĨŅĴŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀĺŅĚŐįĬȮĪĭĪĺĬįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮĮĶŃŏĴŇĬįĸĨŅĴŀĚėƢĮĶŃĔŀĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮĔŅĶľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚŐĸŃ
ıńĥĬŅȮŏıŊŗŀĬŜŅœĮĽŌƞŏĮƚŅľĴŅĵĪňŗĨńŘĚœĺƟȮĨĸŀħěĬĔŅĶĬŜŅŏĽĬŀŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĮƖĨƞŀœĮ 
 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
/,ȮıńĥĬŅľĸńĔĽŌĨĶŒľƟ
ĪńĬĽĴńĵȮŐĸŃŏĮƦĬœĮĨŅĴ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗ
ĔŜŅľĬħőħĵĽĔŀ, 

/,/ȮĔŜŅĔńĭŒľƟĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶĴňėŋĦĳŅıĽŀħėĸƟŀĚĔńĭ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ 
/,0ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵ
ŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŏĪėőĬőĸĵňĪŋĔȮ3ȮĮƖ 

/,/ȮȮľĸńĔĽŌĨĶĴňėŋĦĳŅıĨŅĴ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ 
Ȯ 
/,0ȮȮľĸńĔĽŌĨĶĨŀĭĽĬŀĚĨƞŀėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

0,ȮįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅı
ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭȮŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 

ĔŜŅĔńĭŒľƟĴňěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴň
ĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮȮ
ĶĺĴĪńŘĚĔŇěĔĶĶĴŏĽĶŇĴŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅœħƟĶńĭĔŅĶıńĥĬŅ
ėŋĦĸńĔļĦŃıŉĚĮĶŃĽĚėƢėĶĭĪńŘĚȮ3Ȯ
ħƟŅĬĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ 
ĪňŗĔŜŅľĬħœĺƟŏĮƦĬŀĵƞŅĚĬƟŀĵ 

/,/ȮĮĶŃĴĺĸĶŅĵĺŇĝŅĪňŗŐĽħĚĩŉĚ 
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟŐĸŃįĸĔŅĶěńħĔŇěĔĶĶĴ
ŏĽĶŇĴŏıŊŗŀıńĥĬŅėŋĦĸńĔļĦŃıŉĚ
ĮĶŃĽĚėƢĕŀĚĬńĔĻŉĔļŅ 
/,0ȮĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮ 
/,1ȮėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

 
4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

4,/ȮȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
 Ȯ   ėĦŃěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀ
ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏıňĵĚıŀĨƞŀĔŅĶŒĝƟĚŅĬȮȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨĸŀħěĬĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶėĺĭėŌƞœĮĔńĭĔŅĶĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚ
ĬńĔĻŉĔļŅ 
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ȮȮȮȮȮ   4,0ȮȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
    ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬģŅĬĕƟŀĴŌĸőħĵĴňĽŜŅĬńĔ
ľŀĽĴŋħĔĸŅĚĪňŗĴňľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅħƟŅĬĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮȮȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĽŅĕŅĝňĺĺŇĪĵŅĪňŗěŃŒľƟĽŊĭėƟĬȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶœħƟŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĽƞĺĬĪňŗėĦŃŐĸŃ
ĴľŅĺŇĪĵŅĸńĵŒľƟĔŅĶĽĬńĭĽĬŋĬȮħńĚĬňŘ 
   /'ȮȮŀŅėŅĶŏĶňĵĬĶĺĴȮľƟŀĚŏĶňĵĬȮľƟŀĚĭĶĶĵŅĵŐĸŃľƟŀĚĽńĴĴĬŅ 
   0'ȮȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňĺńĽħŋȮŀŋĮĔĶĦƢŏĜıŅŃŐĨƞĸŃĽŅĕŅ 
   1'ȮȮėŀĴıŇĺŏĨŀĶƢȮŐĸŃőĽĨĪńĻĬŌĮĔĶĦƢĮĶŃěŜŅľƟŀĚŏĶňĵĬȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶ 
   2'ȮȮėĶŋĳńĦĤƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵħƟŅĬĝňĺĺŇĪĵŅ 
Ȯ 
ȮȮȮȮȮȮ   4,1ȮȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
   /'ȮȮľĸńĔĽŌĨĶĴňĔŅĶĺŅĚŐįĬěńħľŅŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃħŜŅŏĬŇĬĔŅĶ
ěńħľŅĺńĽħŋŐĸŃėĶŋĳńĦĤƢĨŅĴėĺŅĴěŜŅŏĮƦĬ 
ȮȮȮȮȮ Ȯ 0'ȮȮŒĝƟĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖĪňŗœħƟĶńĭĔŅĶěńħĽĶĶŒĬĶŃħńĭĳŅėĺŇĝŅěŅĔėĦŃŏıŊŗŀěńħĞŊŘŀĨŜŅĶŅŐĸŃĽŊŗŀ
ĨƞŅĚŕȮĪňŗĪńĬĽĴńĵŒľƟŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅȮȮ 
   1'ȮȮĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔľŀĽĴŋħĔĸŅĚŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚ 
   2'ȮȮĨŇħĨŅĴėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀıńĥĬŅ 
 
ȮȮȮȮȮ   4,2ȮȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
   ȮȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĬĺŅĚŐįĬěńħľŅȮ ŐĸŃ
ĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĽƞĺĬĕŀĚėĦŃŐĸŃĳŅėĺŇĝŅȮŐĸŃŏěƟŅľĬƟŅĪňŗħƟŅĬ
őĽĨĪńĻĬŌĮĔĶĦƢĞŉŗĚĪŜŅľĬƟŅĪňŗŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĽŊŗŀĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ ĶƞĺĴĔńĬĮĶŃŏĴŇĬėĺŅĴ
ŏıňĵĚıŀŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĝƟĪĶńıĵŅĔĶȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ  
 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
ĴňľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ĶŃĭĭŏėĶŊŀĕƞŅĵȮȮŐĴƞĕƞŅĵȮ
ŀŋĮĔĶĦƢĔŅĶĪħĸŀĚȮȮĪĶńıĵŅĔĶȮ
ĽŊŗŀȮŐĸŃĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗ
ŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚ
ĔŅĶĻŉĔļŅŒĬľƟŀĚŏĶňĵĬȮȮĬŀĔ

/,ȮěńħŒľƟĴňľƟŀĚŏĶňĵĬĴńĸĨŇĴňŏħňĵĪňŗ
ĴňėĺŅĴıĶƟŀĴŒĝƟĚŅĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬĔŅĶĽŀĬȮȮ
ĔŅĶĭńĬĪŉĔŏıŊŗŀŏĨĶňĵĴěńħĽĶƟŅĚĽŊŗŀ
ĽŜŅľĶńĭĪĭĪĺĬĔŅĶŏĶňĵĬ 
0,ȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶ

/,ȮĶĺĭĶĺĴȮěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬ
ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĨƞŀěŜŅĬĺĬ
ľńĺĬńĔĻŉĔļŅȮȮĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮ 
0,ȮěŜŅĬĺĬĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬ
ŏĶňĵĬŒĬĺŇĝŅĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ
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ľƟŀĚŏĶňĵĬȮŐĸŃŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ
ħƟĺĵĨĬŏŀĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

ĪħĸŀĚĪňŗĴňŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵȮ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩİƗĔ
ĮĢŇĭńĨŇȮȮĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬĔŅĶ
ĪŜŅĚŅĬ 
1,ȮěńħŒľƟĴňĔŅĶŏĕƟŅĩŉĚŏıŊŗŀŒĝƟĚŅĬ
ĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇŏĨŀĶƢȮȮĪňŗ
ĬńĔĻŉĔļŅĽŅĴŅĶĩĻŉĔļŅľŅ
ėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚ
ħƟĺĵěŜŅĬĺĬŐĸŃĮĶŃĽŇĪīŇĳŅıĪňŗ
ŏľĴŅŃĽĴ 

ħƟĺĵŀŋĮĔĶĦƢĨƞŅĚŕ 
1,ȮįĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĮĢŇĭńĨŇĔŅĶ 
2,ȮěŜŅĬĺĬŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢ
ĪňŗœħƟĶńĭĔŅĶěńħĽĶĶŏıŇŗĴŏĨŇĴ 



Ĵėŀ,Ȯ0 /55 

5,ȮȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮȮ(Key Performance Indicators)ȮĕŀĚľĸńĔĽŌĨĶ 
ĝĬŇħĕŀĚĨńĺĭƞĚĝňŘ : ȮĔĶŃĭĺĬĔŅĶ 
ŏĔĦĤƢĴŅĨĶģŅĬȮ:ȮȮĶŃħńĭ 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0360 

ĮƖ 
2561 

ĮƖ  
2562 

 ĮƖ 
2563 

ĮƖ 
2564 

&/'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴ
ŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

X X X X X 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚ
ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

X X X X X 

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

X X X X X 

Ȯ&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'Ȯ
ĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅė
ĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

X X X X X 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮ
Ĵėŀ,5ȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X X X X X 

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

X X X X X 

&5'ȮĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔĸĵŋĪīƢ
ĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

 X X X X 



Ĵėŀ,Ȯ0 /56 

&6'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X X X X X 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X X X X X 



Ĵėŀ,Ȯ0 /57 

 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0360 

ĮƖ 
2561 

ĮƖ  
2562 

 ĮƖ 
2563 

ĮƖ 
2564 

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

X X X X X 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞ
ĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬ
ŏĨŖĴȮ3,. 

   X X 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

    X 

ĶĺĴĨńĺĭƞĚĝňŘĭńĚėńĭĪňŗĨƟŀĚĴňįĸĔŅĶħŜŅŏĬŇĬĔŅĶȮ&ĕƟŀĪňŗ/ůȮ3'Ȯ&Ĩńĺ'
ŒĬŐĨƞĸŃĮƖ 

5 5 5 5 5 

ĶĺĴĨńĺĭƞĚĝňŘ&Ĩńĺ'ȮŒĬŐĨƞĸŃĮƖ 9 10 10 11 12 
ŏĔĦĤƢĮĶŃŏĴŇĬ 
Ȯ  ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮħńĚĬňŘ 
ĨńĺĭƞĚĝňŘĭńĚėńĭ&ĨńĺĭƞĚĝňŘĪňŗȮ/-3'ȮĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵŐĸŃĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸ 

ħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮȮȮőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭ
ŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
 
ĮƖĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮł 
0360 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĭńĚėńĭȮĨńĺĪňŗȮ/-3ȮŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ7ȮȮĨńĺ 
0361 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĭńĚėńĭȮĨńĺĪňŗȮ/-3ȮȮŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/.ȮȮĨńĺ 
0362 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĭńĚėńĭȮĨńĺĪňŗȮ/-3ȮȮŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/.ȮȮĨńĺ 
0363 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĭńĚėńĭȮĨńĺĪňŗȮ/-3ȮȮŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ//ȮȮĨńĺ 
0364 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĭńĚėńĭȮĨńĺĪňŗȮ/-3ȮȮŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ/0ȮȮĨńĺ 

 



Ĵėŀ,Ȯ0 /6. 

ľĴĺħĪňŗȮ6ȮȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
ȮȮȮȮ/,/ȮȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
   /,/,/ȮȮĴňĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮȮŐĸŃĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ 
   /,/,0ȮȮŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃĴĺĸŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮȮŏıŊŗŀěńħĪŜŅĶŅĵĚŅĬȮŐĸŃŏĽĬŀĨƞŀ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĺŅĚŐįĬıńĥĬŅŒľƟĽŀħėĸƟŀĚŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶ
ĽŀĬŒľƟŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅŐĸŃĽĩŅĬĔŅĶĦƢĕŀĚėĦŃł 
ȮȮȮȮ/,0ȮȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
   /,0,/ȮȮĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĪŋĔĶŅĵĺŇĝŅŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅȮ
ĨŅĴŐĭĭĲŀĶƢĴĪňŗėĦŃĔŜŅľĬħ 
   /,0,0ȮȮįĸĔŅĶĮĶŃŏĴŇĬěŃěńħĽƞĚŒľƟŀŅěŅĶĵƢįŌƟĽŀĬȮȮŐĸŃĮĶŃīŅĬľĸńĔĽŌĨĶŏıŊŗŀĬŜŅœĮĮĶńĭĮĶŋĚĨƞŀœĮ 
   /,0,1ȮȮľĸńĔĽŌĨĶĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶĮĶńĭĮĶŋĚĪńĔļŃĔŅĶĽŀĬȮȮȮ
ĨŅĴĪňŗĮĶŅĔĢŒĬĴėŀ,3ȮŏıŊŗŀĬŜŅĴŅĺŅĚŐįĬıńĥĬŅŒľƟĽŀħėĸƟŀĚŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶĽŀĬŒĬĴėŀ,1Ȯ
ŒľƟŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅŐĸŃĽĩŅĬĔŅĶĦƢĕŀĚėĦŃł 
 
0,ȮȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
 0,/ȮȮőħĵĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨ 
   0,/,/ȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŅĚŐįĬĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚŏĮƦĬĶŃĭĭ 
   0,/,0ȮȮħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŏıŊŗŀĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔįŌƟŏĶňĵĬŐĸŃěŅĔįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗįƞŅĬĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶȮȮ 
 0,0ȮȮőħĵįŌƟŒĝƟĭńĦĤŇĨŐĸŃ-ľĶŊŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 
   0,0,/ȮȮĨŇħĨŅĴĭńĦĤŇĨŒľĴƞőħĵĽŜŅĶĺěĕƟŀĴŌĸěŅĔĬŅĵěƟŅĚŐĸŃ-ľĶŊŀįŌƟĭńĚėńĭĭńĠĝŅőħĵŐĭĭĽŀĭĩŅĴ
ŐĸŃĔŅĶĽńĴĳŅļĦƢ 
   0,0,0ȮȮĨŇħĨŅĴěŅĔįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬŕȮ&ĩƟŅĴň' 
0,1ȮȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ-ľĶŊŀěŅĔįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔ 

 ȮȮ  ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮȮĺŇŏėĶŅŃľƢ
ŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴŐĸŃŒĝƟĕƟŀĴŌĸĵƟŀĬĔĸńĭĕŀĚįŌƟŏĶňĵĬȮȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮįŌƟŒĝƟĭńĦĤŇĨ
ĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬ 



Ĵėŀ,Ȯ0 /6/ 

1,ȮȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
   ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮőħĵŀĚėƢĮĶŃĔŀĭȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮŐĸŃŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬŒľƟŏĮƦĬœĮĨŅĴėŌƞĴŊŀĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭŀŋħĴĻŉĔļŅȮĜĭńĭĮƖĔŅĶĻŉĔļŅȮ0335ȮĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
   ŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŏĮƦĬĶŃĵŃȮŕȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĨŅĴĶŀĭĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĪŋĔĶŀĭȮ3ȮĮƖ 
2,ȮȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
   2,/ȮȮĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅ 
  ȮȮ ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮĔĶĦňĪňŗıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅ
ĽŅĴŅĶĩĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬŕȮœħƟĪńĬĪňȮȮĞŉŗĚĩŊŀŏĮƦĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏĸŖĔĬƟŀĵĪňŗœĴƞĴňįĸĔĶŃĪĭőėĶĚĽĶƟŅĚ
ĕŀĚľĸńĔĽŌĨĶ 
   2,0ȮȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
  ȮȮȮ ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚĜĭńĭĩŊŀŏĮƦĬĔŅĶĮĶńĭĮĶŋĚĪňŗĴňįĸĔĶŃĪĭĨƞŀőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮĴňĔŅĶ
ħŜŅŏĬŇĬĔŅĶĪŋĔȮ3ȮĮƖŏĴŊŗŀėĶĭĶŀĭĶŃĵŃŏĺĸŅĔŅĶŒĝƟľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮȮőħĵĴňĕńŘĬĨŀĬħńĚĬňŘ 
   /'ȮȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬįĸȮŐĸŃŏĽĬŀĮĶŃŏħŖĬĪňŗěŜŅŏĮƦĬŒĬ
ĔŅĶĮĶńĭĮĶŋĚĨƞŀĳŅėĺŇĝŅ 
   0'ȮȮĮĶŃĝŋĴŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
Ȯ   1'ȮȮŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅľĸńĔĽŌĨĶŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃ 
ȮȮ   2'ȮĬŜŅľĸńĔĽŌĨĶĪňŗœħƟĮĶńĭĮĶŋĚŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃŏıŊŗŀħŜŅŏĬŇĬĔŅĶĨŅĴĕńŘĬĨŀĬȮĔƞŀĬ
ĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭ 
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ĳŅėįĬĺĔ 
 

&Ĕ'  ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮı,Ļ,033/ 
&ĕ'ȮȮ ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
&ė'   ĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮȮı.Ļ.2555 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

&Ě'   ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃŀĬŋĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶ 
&ě'    ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶŒľĴƞȮ 
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ĳŅėįĬĺĔȮĔ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮı,Ļ,2551 
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