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6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ      ĔŜŅľĬħŏĮƕħĽŀĬȮŏħŊŀĬȮĽŇĚľŅėĴ ĮƖȮı.Ļ. 2559 
œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵĽĳŅĺŇĝŅĔŅĶȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮź,,-źźź 
ŏĴŊŗŀĺńĬĪňŗȮź,, ŏħŊŀĬ źźźźź ı.Ļ. ......... 
œħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮź,,źźź 
ŏĴŊŗŀĺńĬĪňŗ ź,, ŏħŊŀĬ źźźźź ı.Ļ. ......... 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮŒĬĮƖȮı.Ļ.2561 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
8.1 ĺŇĻĺĔĶĔĶŃĭĺĬĔŅĶįĸŇĨ 
8.2 ĺŇĻĺĔĶŀŀĔŐĭĭľĬƞĺĵĮĢŇĭńĨŇĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 
8.3 ĺŇĻĺĔĶĺŅĚŐįĬĔĶŃĭĺĬĔŅĶįĸŇĨ 
8.4 ĺŇĻĺĔĶėĺŅĴĮĸŀħĳńĵ 
8.5 ĺŇĻĺĔĶİƙŅĵĕŅĵ/ĭĶŇĔŅĶŐĬŃĬŜŅħƟŅĬŏĪėĬŇėȮȮĺŇĻĺĔĶİƙŅĵěńħĞŊŘŀ 
8.6 ĬńĔĺŇěńĵľĶŊŀŀŅěŅĶĵƢȮŏĮƦĬĨƟĬ 
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9. ĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĝŊŗŀȮů ĬŅĴĽĔŋĸȮ

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň), ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,  
ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ(ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

1.ĶĻ.ħĶ. ŀńĻĺŇĬȮȮĴňĝńĵȮ
 

Ph.D. (Biochemical Engineering), University of 
California, Irvine, U.S.A. (1999) 
ĺĪ.Ĵ. (ĝňĺŏėĴň) ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, œĪĵȮ(2536) 
ĺĪ.ĭ. (ĝňĺĺŇĪĵŅ) ŏĔňĵĶĨŇĬŇĵĴ,  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, œĪĵȮȮ
(2533) 

2.ĶĻ.ħĶ.ĺŇĪĵŅȮŏĪıœıĤŌĶĵƢȮ
 

Doctorate (Chemical Engineering), INP Toulouse, 
France (1990) 

DEA (Chemical Engineering), INP Toulouse), France 
(1987) 
M.Sc (ŏėĴňŏĪėĬŇė), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ(2525) 
ĺĪ.ĭ., ĺĪ.Ĵ. (ŏėĴňŏĪėĬŇė), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ
(2520) 

3. įĻ.ħĶ.ěŇĬħŅĶńĨĬƢȮȮıŇĴıƢĽĴŅĬȮ
 

Ph.D. (Chem.Eng.)  Syracuse University, U.S.A. (1998) 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴŏėĴň),  ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, œĪĵȮȮ(2534) 
ĺĪ.ĭ.(ŏėĴň), ĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚ, œĪĵȮ(2528) 

4. įĻ.ħĶ. ĮŅĬěńĬĪĶƢȮȮȮĻĶňěĶŌĠ 
 

Ph.D. (Material Engineering and Materials Design),  
University of Nottingham,  England  (2000) 
ĺĻ.ĭ. (ĺĻ.ŏėĴňȮȮŏĔňĵĶĨŇĬŇĵĴ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ
ěŀĴŏĔĸƟŅīĬĭŋĶň, œĪĵȮȮ(2537) 
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ĝŊŗŀȮů ĬŅĴĽĔŋĸ 
(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň), ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,  
ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ(ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

5.ħĶ. ĪĶŅĵĺĶĶĦȮȮĬĺŏĸŇĻĮƤĠĠŅ PhD. (Chemistry), Université Louis Pasteur 
(Strasbourg 1), France (2007) 
Master Chemistry ans physic od polymer, material 
and surface, Université Louis Pasteur (Strasbourg 1), 
France (2003) 
Master Organic and supramolecular (chemistry), 
Université Louis Pasteur (Strasbourg 1),  France 
(2002) 
Bachelor of science, (Chemistry),  Université Louis 
Pasteur (Strasbourg 1), France (2001) 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňŐĸŃ
ĻŌĬĵƢĭĶŇĔŅĶĪŅĚĔŅĶĻŉĔļŅĶŅĝĭŋĶň 

11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
ŒĬĝƞĺĚŏĺĸŅĔŅĶĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬňŘȮŏĮƦĬĝƞĺĚĮĸŅĵĕŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇ
ĜĭńĭĪňŗȮ11 (ı.Ļ. 2555 ů 2559) ĞŉŗĚĔŜŅĸńĚěŃĽŇŘĬĽŋħŒĬŏħŊŀĬĔńĬĵŅĵĬȮı.Ļ. 2559  ľĸńĚěŅĔĬńŘĬĮĶŃŏĪĻ
œĪĵěŃŏĶŇŗĴŒĝƟŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 (ı.Ļ. 2560 ů 2564)  ŒĬĕĦŃĬňŘ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶıńĥĬŅĔŅĶŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮ(ĽĻĝ.) ĔŜŅĸńĚĶƞŅĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ
12 ŐĸŃĶŃħĴėĺŅĴėŇħŏľŖĬěŅĔĪŋĔĳŅėĽƞĺĬȮŏıŊŗŀĔŜŅľĬħĪŇĻĪŅĚŐĸŃĵŋĪīĻŅĽĨĶƢĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬ
ĝƞĺĚŏĺĸŅħńĚĔĸƞŅĺȮȮħńĚĬńŘĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶĬňŘěŉĚŀƟŅĚŀŇĚĨŅĴĪŇĻĪŅĚĕŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 ŏıŊŗŀŒľƟĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĽŀħėĸƟŀĚĔńĭĪŇĻĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻȮ
ŐĸŃĪńĬĨƞŀĽĩŅĬĔŅĶĦƢŒĬħƟŅĬĨƞŅĚȮŕȮĪňŗĮĶŃŏĪĻĔŜŅĸńĚŏįĝŇĠŀĵŌƞŒĬĮƤěěŋĭńĬȮŐĸŃĪňŗėŅħĔŅĶĦƢŒĬŀĬŅėĨ 
11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ěŅĔĕƟŀĴŌĸĕŀĚĽĻĝ. ĞŉŗĚĝňŘŒľƟŏľŖĬĺƞŅŒĬĝƞĺĚȮ3 ĮƖĕŀĚŐĶĔĕŀĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ11 (2555-2557) 
ŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵŏĶŇŗĴŐĽħĚŒľƟŏľŖĬĩŉĚĕƟŀěŜŅĔńħŒĬĔŅĶĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇě  őħĵŒĬĶŃĵŃȮ
8 ĮƖĪňŗįƞŅĬĴŅĔŅĶĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇěĝŃĸŀĨńĺĸĚŐĸŃĴňėĺŅĴįńĬįĺĬȮőħĵĕĵŅĵĨńĺŏĜĸňŗĵŏıňĵĚ
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ĶƟŀĵĸŃȮ3.2 ĝŃĸŀěŅĔĶƟŀĵĸŃ 5.7 ŒĬĝƞĺĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ9 ĞŉŗĚĨŗŜŅĔĺƞŅĻńĔĵĳŅıĕŀĚĶŃĭĭ
ŏĻĶļģĔŇěŐĸŃĨŗŜŅĔĺƞŅĶŃħńĭĪňŗěŃĪŜŅŒľƟĮĶŃŏĪĻœĪĵľĸŋħěŅĔĔńĭħńĔĮĶŃŏĪĻĶŅĵœħƟĮŅĬĔĸŅĚŒĬ
ĶŃĵŃŏĺĸŅŀńĬėĺĶȮ ĽŅŏľĨŋĪňŗĽŜŅėńĠĮĶŃĔŅĶľĬŉŗĚĴŅěŅĔĔŅĶĝŃĸŀĨńĺĕŀĚĔŅĶĸĚĪŋĬőħĵĶĺĴŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ  ŐĴƟĺƞŅĮĶŃŏĪĻĴňĔŅĶĮĶńĭőėĶĚĽĶƟŅĚĔŅĶįĸŇĨĽŌƞĮĶŃŏĪĻĶŅĵœħƟĮŅĬĔĸŅĚĕńŘĬĽŌĚȮŐĨƞ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŏĶŇŗĴĸħĸĚ ŏĬŊŗŀĚěŅĔĔŅĶĝŃĸŀĨńĺĕŀĚĔŜŅĸńĚŐĶĚĚŅĬŐĸŃĔŅĶŏıŇŗĴįĸŇĨ
ĳŅıĔŅĶįĸŇĨĕŀĚĔŜŅĸńĚŐĶĚĚŅĬŏĮƦĬœĮŀĵƞŅĚĸƞŅĝƟŅ ŀňĔĪńŘĚįĸŇĨĳŅıĔŅĶįĸŇĨĕŀĚĮƤěěńĵĔŅĶįĸŇĨĶĺĴȮ
(Total Factor Productivity, TFP) ĵńĚėĚŀĵŌƞŒĬĶŃħńĭĨŗŜŅĪŜŅŒľƟĕŅħıĸńĚŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶ
ĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇěŒľƟľĸŋħıƟĬěŅĔĔŅĶŏĮƦĬĮĶŃŏĪĻĶŅĵœħƟĮŅĬĔĸŅĚ  ħńĚĬńŘĬĮĶŃŏĪĻœĪĵěŉĚ
ĨƟŀĚŀŅĻńĵĔŅĶįĸŇĨĪňŗĴňŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĔŅĶįĸŇĨĪňŗŏĮƦĬĕŀĚĨĬŏŀĚĴŅĔĕŉŘĬ ŐĸŃěŜŅŏĮƦĬĨƟŀĚ
ŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĔŅĶįĸŇĨ ŏıŇŗĴĔŅĶĸĚĪŋĬŏıŊŗŀŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭŏĻĶļģĔŇěȮŐĸŃŏıŇŗĴŐĶĚĕńĭŏėĸŊŗŀĬěŅĔįĸŇĨĳŅıĔŅĶįĸŇĨĕŀĚĮƤěěńĵ
ŐĶĚĚŅĬ  ĬŀĔěŅĔĬňŘĽĩŅĬĔŅĶĦƢĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴĕŀĚ
ĮĶŃŏĪĻĵńĚėĚŀĵŌƞŒĬĶŃħńĭĨŗŜŅŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĔĸŋƞĴĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĽŌĚ  ĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅĕŀĚĮĶŃŏĪĻĵńĚĴňěŜŅĬĺĬœĴƞŏıňĵĚıŀĨƞŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŒĬĶŃħńĭĔƟŅĺľĬƟŅȮőħĵŒĬĮƖȮ2556 ĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĴňěŜŅĬĺĬȮ
11 ėĬĨƞŀĮĶŃĝŅĔĶȮ10,000 ėĬȮĞŉŗĚŀĵŌƞŒĬĶŃħńĭĨŗŜŅŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮĽƞĺĬ
ŒľĠƞěŃŀĵŌƞĪňŗĶŃħńĭȮ20-30 ėĬĨƞŀĮĶŃĝŅĔĶȮ10,000 ėĬ 

11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ŒĬĮƤěěŋĭńĬőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻœĪĵŏĮĸňŗĵĬŐĮĸĚŏĕƟŅĽŌƞĔŅĶŏĮƦĬĽńĚėĴĽŌĚĺńĵȮŐĨƞĵńĚėĚĴň
ĮƤĠľŅĪńŘĚŒĬŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅıĕŀĚĮĶŃĝŅĔĶŒĬĪŋĔĝƞĺĚĺńĵ ŏĬŊŗŀĚěŅĔĮƤěěńĵľĸńĔœħƟŐĔƞȮ
ĮĶŃĝŅĔĶĺńĵŏħŖĔĕŀĚœĪĵĴňěŜŅĬĺĬĸħĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĴňıńĥĬŅĔŅĶœĴƞĽĴĺńĵŐĸŃĔŅĶĨńŘĚėĶĶĳƢŒĬ
ĔĸŋƞĴĺńĵĶŋƞĬĪňŗĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬ  ĔŜŅĸńĚŐĶĚĚŅĬĴňŐĬĺőĬƟĴĸħĸĚȮŐĸŃŐĶĚĚŅĬĔĺƞŅĶƟŀĵĸŃȮ30 ŏĮƦĬ
ĮĶŃĝŅĔĶĔĸŋƞĴŏěŏĬŀŏĶĝńŗĬȮY (ĮĶŃĝŅĔĶĪňŗŏĔŇħĝƞĺĚĮƖȮ2525-2546) ĕĦŃĪňŗįĸŇĨĳŅıŐĶĚĚŅĬĵńĚ
ŏıŇŗĴĕŉŘĬĝƟŅȮĞŉŗĚěŃŏĮƦĬĕƟŀěŜŅĔńħĨƞŀĔŅĶıńĥĬŅŒĬĶŃĵŃĨƞŀœĮ  ĔĸŋƞĴįŌƟĽŌĚŀŅĵŋĺńĵĔĸŅĚŐĸŃĺńĵĮĸŅĵĴň
ŐĬĺőĬƟĴŏıŇŗĴĽŌĚĕŉŘĬȮĽŃĪƟŀĬĩŉĚĳŅĶŃėƞŅŒĝƟěƞŅĵħƟŅĬĽŋĕĳŅıĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮĕĦŃĪňŗįŌƟĽŌĚŀŅĵŋěŜŅĬĺĬ
ĴŅĔĵńĚĴňĶŅĵœħƟœĴƞŏıňĵĚıŀŒĬĔŅĶĵńĚĝňı 
ĬŀĔěŅĔĬňŘėĬœĪĵĵńĚĴňĮƤĠľŅŏĝŇĚėŋĦĳŅıĪńŘĚħƟŅĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃėŋĦīĶĶĴěĶŇĵīĶĶĴ őħĵėŋĦĳŅı
ĔŅĶĻŉĔļŅŀĵŌƞŒĬĶŃħńĭĨŗŜŅ ĞŉŗĚĽŃĪƟŀĬœħƟěŅĔėŃŐĬĬįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĕŀĚĬńĔŏĶňĵĬĕńŘĬ
ıŊŘĬģŅĬȮ(O-NET) ŒĬĮƖȮ2556 ĴňėƞŅŏĜĸňŗĵĨŗŜŅĔĺƞŅĶƟŀĵĸŃ 50  ėĬœĪĵĽƞĺĬŒľĠƞĴňĮƤĠľŅħƟŅĬ
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮőħĵįĸĔŅĶĺŇěńĵŐĸŃĔŅĶĽŜŅĶĺěĨƞŅĚ ŕȮıĭĺƞŅ ĮƤĠľŅĽŜŅėńĠĪňŗĽŋħȮėŊŀȮėĺŅĴ
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ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĔŅĶĪŋěĶŇĨėŀĶƢĶńĮĝńĬȮőħĵŏľŖĬĺƞŅĨƟŀĚĽƞĚŏĽĶŇĴėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽńĚėĴœĪĵ
ŏĶƞĚħƞĺĬ 
ĽƞĺĬĽĩŅĬĔŅĶĦƢħƟŅĬĺńĥĬīĶĶĴıĭĺƞŅȮĺńĥĬīĶĶĴŀńĬħňĚŅĴĕŀĚœĪĵŏĶŇŗĴŏĽŊŗŀĴĩŀĵŐĸŃĽńĚėĴœĪĵĴň
ŐĬĺőĬƟĴŏĮƦĬĽńĚėĴıľŋĺńĥĬīĶĶĴĴŅĔĕŉŘĬȮŏĝƞĬ ĔŅĶŒľƟėŋĦėƞŅĔńĭėĺŅĴĽĬŋĔĽĬŅĬȮŐĸŃėĺŅĴ
ĽŃħĺĔĽĭŅĵȮĸŃŏĸĵŏĶŊŗŀĚĺŇĬńĵȮĴňėĺŅĴŏľŖĬŐĔƞĨńĺȮœĴƞĶŌƟěńĔŏĽňĵĽĸŃȮœĴƞŏŀŊŘŀŏĲƘƨŀŏįŊŗŀŐįƞȮŐĸŃĕŅħ
ėĺŅĴĶńĭįŇħĝŀĭȮĬŀĔěŅĔĬňŘĵńĚĴňŐĬĺőĬƟĴĔŅĶŏĮƦĬĽńĚėĴıľŋĺńĥĬīĶĶĴȮőħĵŏĜıŅŃĔŅĶŏĕƟŅĴŅĕŀĚ
ŐĶĚĚŅĬĨƞŅĚĝŅĨŇĪňŗĔƞŀŒľƟŏĔŇħĔŅĶĬŜŅŏŀŅĺńĥĬīĶĶĴĨƟĬĪŅĚįĽĴįĽŅĬĔńĭĺńĥĬīĶĶĴĪƟŀĚĩŇŗĬ 

12. įĸĔĶŃĪĭěŅĔĕƟŀȮ11 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ěŅĔĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪńŘĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗŏĮĸňŗĵĬŐĮĸĚœĮĨŅĴĔŅĶ
ĺŇŏėĶŅŃľƢĕŀĚĽĻĝ. ĭŅĚĽƞĺĬĨŅĴĪňŗĔĸƞŅĺĩŉĚŒĬĕƟŀȮ11 ěŃŏľŖĬœħƟĺƞŅĔŅĶĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶıŇěŅĶĦŅĕƟŀĴŌĸħńĚĔĸƞŅĺŀĵƞŅĚĶŀĭħƟŅĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨĺŇĻĺĔĶĶĴŏėĴň
ĪňŗĴňėŋĦĳŅıȮŐĸŃĴňėĺŅĴĽŅĴŅĶĩĪňŗĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢȮŐĸŃĔŅĶıńĥĬŅĮĶŃŏĪĻĪńŘĚŒĬħƟŅĬ
ŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴȮőħĵĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĬňŘĨƟŀĚĽŅĴŅĶĩĶŀĚĶńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĝƞĺĵıńĥĬŅŀŋĨĽŅľĔĶĶĴœħƟŏĮƦĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩıŊŘĬģŅĬŒĬħƟŅĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴĪňŗŏıňĵĚıŀĨƞŀĔŅĶıńĥĬŅŏĪėőĬőĸĵň
ĳŅĵŒĬĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟȮĨƞŀĵŀħħƟĺĵĨĬŏŀĚœħƟĨĸŀħ
ĝňĺŇĨȮĴňĪńĔļŃĔŅĶĪŜŅĚŅĬĪňŗěŜŅŏĮƦĬŒĬħƟŅĬĨƞŅĚȮŕȮŏĮƦĬŀĵƞŅĚħňȮŐĸŃĴňĽƞĺĬĝƞĺĵŒĬĔŅĶıńĥĬŅŏĻĶļģĔŇě
ĕŀĚĮĶŃŏĪĻěŅĔĔŅĶŏĮƕħŏĽĶňĳŅĵŒĨƟĕƟŀĨĔĸĚĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬŒĬĮƖȮ2558  ĭńĦĤŇĨ
ĺŇĻĺĔĶĶĴŏėĴňĵńĚĨƟŀĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĪńĔļŃĔŅĶŒĝƟĝňĺŇĨŐĸŃĔŅĶ
ĪŜŅĚŅĬȮ ĽŅĴŅĶĩĶńĔļŅĺńĥĬīĶĶĴȮŐĸŃĕĬĭĮĶŃŏıĦňĪňŗħňĚŅĴĕŀĚĝŅĨŇœĺƟŀĵƞŅĚŏľĴŅŃĽĴŒĬĽńĚėĴ
ıľŋĺńĥĬīĶĶĴĪňŗĕĵŅĵĨńĺŀĵƞŅĚĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬ 
ĬŀĔěŅĔĬňŘĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘĵńĚœħƟĴňĔŅĶıŇěŅĶĦŅĕƟŀŏĽĬŀŐĬŃȮėĺŅĴėŇħŏľŖĬěŅĔįŌƟŒĝƟ
ĭńĦĤŇĨěŅĔĳŅėĽƞĺĬĨƞŅĚȮŕȮŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮ(ĳŅėįĬĺĔȮĜ) ĪńŘĚĬňŘ
ŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨœħƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨŀĵƞŅĚŐĪƟěĶŇĚȮŐĸŃĽŀħėĸƟŀĚ
ĔńĭĪŇĻĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻĨŅĴŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ12 ĪňŗĔŜŅĸńĚěŃĮĶŃĔŅĻŒĝƟŒĬŀĬŅėĨ 

12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
ěŅĔĽĩŅĬĔŅĶĦƢŒĬħƟŅĬĨƞŅĚȮŕȮĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮĪŜŅŒľƟĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘĴňŏĮƚŅľĴŅĵ
ľĸńĔŏıŊŗŀıńĥĬŅĻńĔĵĳŅıėĬŒľƟĽĬńĭĽĬŋĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĮĶŃŏĪĻ őħĵėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗ
ıŉĚĮĶŃĽĚėƢĪňŗėŅħľĺńĚŏıŊŗŀĨŀĭĽĬŀĚŏĮƚŅľĴŅĵĕŀĚĮĶŃŏĪĻȮĴňėĺŅĴĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚ
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ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŒĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬĕŀĚĴěī. (KMUTT QF) ĞŉŗĚĮĶŃĔŀĭħƟĺĵȮŀĚėƢėĺŅĴĶŌƟȮĪńĔļŃŏĝŇĚĺŇĝŅĝňıȮĪńĔļŃ
ĔŅĶėŇħȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮĪńĔļŃĔŅĶěńħĔŅĶȮėĺŅĴŏĮƦĬįŌƟĬŜŅȮŐĸŃȮėĺŅĴŏĮƦĬ
ıĸŏĴŊŀĚȮĴěī.  őħĵĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī. ħńĚĔĸƞŅĺĬňŘĴňėĺŅĴĽŀħėĸƟŀĚ
ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı.Ļ. 2552 ĪńŘĚȮ5 ħƟŅĬȮħńĚŐĽħĚŒĬŐįĬĳŅı
ħƟŅĬĸƞŅĚ 

 
ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī. (ĪňŗĴŅ: ĽŜŅĬńĔıńĥĬŅĔŅĶĻŉĔļŅȮĴěī.) 
ěŅĔŐįĬĳŅıĪňŗŐĽħĚĕƟŅĚĨƟĬȮėŋĦĸńĔļĦŃŒĬĺĚĔĸĴĶŀĭĬŀĔĽŋħŏĮƦĬĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı.Ļ. 2552 ĪńŘĚȮ5 ħƟŅĬȮĞŉŗĚĽńĴıńĬīƢĔńĭėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ
ĕŀĚȮĴěī. ŒĬĺĚĔĸĴĝńŘĬĔĸŅĚȮőħĵĴňĶŅĵĸŃŏŀňĵħĕŀĚėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃĪńĻĬėĨŇľĶŊŀėƞŅĬŇĵĴĪňŗ
ěŜŅŏĮƦĬŏıŊŗŀŒľƟĭĶĶĸŋĩŉĚėŋĦĸńĔļĦŃĨƞŅĚȮŕȮŀīŇĭŅĵŀĵŌƞŒĬĺĚĔĸĴĝńŘĬŒĬĽŋħ 

13. ėĺŅĴĽńĴıńĬīƢȮ(ĩƟŅĴň) ĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ(ŏĝƞĬȮĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ/ĳŅėĺŇĝŅŀŊŗĬȮľĶŊŀĨƟŀĚŏĶňĵĬěŅĔėĦŃ/ĳŅėĺŇĝŅŀŊŗĬ) 
13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅħƟŅĬĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃ
ĳŅļŅĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴœħƟŐĔƞĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĺŇĻĺĔĶĶĴŀŅľŅĶŐĸŃĺŇĻĺĔĶĶĴĺńĽħŋ 
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13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
ĔĸŋƞĴĺŇĝŅĔŅĶĩƞŅĵőŀĬĴĺĸȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĔĸŋƞĴĺŇĝŅľĬƞĺĵĮĢŇĭńĨŇĔŅĶŐĸŃ
ĔĶŃĭĺĬĔŅĶįĸŇĨ 

13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĽŅĬĚŅĬĔńĭįŌƟŐĪĬěŅĔĳŅėĺŇĝŅŀŊŗĬȮĪńŘĚŒĬħƟŅĬŏĬŊŘŀľŅĽŅĶŃȮĔŅĶ
ěńħĨŅĶŅĚŏĶňĵĬȮĽŜŅľĶńĭĔŅĶėŇħĳŅĶŃĚŅĬŒľƟŐĔƞľĸńĔĽŌĨĶŒĝƟŏĔĦĤƢĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

1.   ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
1.1 ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮŏĮƦĬľĸńĔĽŌĨĶĪňŗŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟ
ıŊŘĬģŅĬĺŇĻĺĔĶĶĴŏėĴňĪńŘĚěŅĔĔŅĶĻŉĔļŅŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟĻŉĔļŅŏĔňŗĵĺĔńĭ
ŏĪėőĬőĸĵňŒľĴƞȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňȮĵŇŗĚœĮĔĺƞŅĬńŘĬȮľĸńĔĽŌĨĶĵńĚŒľƟįŌƟŏĶňĵĬœħƟĶńĭĔŅĶİƗĔİĬŒľƟĴň
ĪńĔļŃĨƞŅĚȮŕȮŏĝƞĬ ĔŅĶĶŌƟěńĔėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶŒĝƟŏľĨŋįĸŐĸŃĔŅĶ
ŐĔƟĮƤĠľŅȮĶĺĴœĮĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĬŀĔěŅĔĬňŘȮĵńĚĴňĴŋƞĚľĺńĚŒľƟĭńĦĤŇĨŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴȮ

 1.2 ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
ŐĴƟĺƞŅľĸńĔĽŌĨĶĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ

ĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŐĸŃĴňĴŅĨĶģŅĬĨŅĴĪňŗĽĳŅĺŇĻĺĔĶĔŜŅľĬħ  ŐĨƞŀĵƞŅĚœĶĔŖĨŅĴŏĴŊŗŀœħƟĴňĔŅĶĽŜŅĶĺě
ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗ
ıŉĚĮĶŃĽĚėƢȮ(ĳŅėįĬĺĔȮĝ.) ŒĬĝƞĺĚĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶľĸńĚěŅĔœħƟħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴ
ľĸńĔĽŌĨĶŏĮƦĬŏĺĸŅȮ5 ĮƖŐĸƟĺĬńŘĬȮıĭĺƞŅĵńĚĴňĽŇŗĚĪňŗėĺĶĮĶńĭĮĶŋĚľĸŅĵĮĶŃĔŅĶħƟĺĵĔńĬȮŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨ
ĭńĦĤŇĨŒľƟĴňėŋĦĸńĔļĦŃĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮħńĚĬńŘĬŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2559 ĬňŘȮ
ĳŅėĺŇĝŅłȮěŉĚœħƟĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬĨƞŅĚȮŕȮĕŀĚįŌƟŒĝƟĭńĦĤŇĨěŅĔĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴȮŐĸŃĔŅĶěńħ
ĽńĴĴĬŅĶŃħĴėĺŅĴėŇħŏľŖĬȮŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĽŀħėĸƟŀĚĔńĭėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮĴňėĺŅĴ
ŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔŒĬĮƤěěŋĭńĬȮŐĸŃĴňĴŅĨĶģŅĬĨŅĴĪňŗĽĳŅĺŇĻĺĔĶĔŜŅľĬħȮĞŉŗĚĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬőħĵľĸńĔĽŌĨĶĬňŘĬńŘĬȮěŃĮĢŇĭńĨŇœĮŒĬŐĬĺĪŅĚĪňŗĪŜŅŒľƟĭńĦĤŇĨĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĬŀĔěŅĔĬňŘȮĶŅĵĸŃŏŀňĵħŒĬľĸńĔĽŌĨĶĵńĚĪŜŅŒľƟįŌƟĪňŗĨƟŀĚĔŅĶ
ĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘĪĶŅĭĩŉĚŏĬŊŘŀľŅĕŀĚĺŇĝŅĪňŗŏĶňĵĬȮĺŇīňĔŅĶĽŀĬŐĸŃĔŅĶŏĶňĵĬĶŌƟȮĨĸŀħěĬĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸȮŀňĔĪńŘĚĵńĚĪŜŅŒľƟįŌƟŒĝƟĭńĦĤŇĨĽŅĴŅĶĩŒĝƟŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅĶńĭĭńĦĤŇĨŏĕƟŅĪŜŅĚŅĬ 
1.3 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

1.3.1  ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĝŜŅĬŅĠŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňŐĸŃĴňĪńĔļŃėĺŅĴĽŅĴŅĶĩŒĬȮ
        ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļĪňŗħňŏıŊŗŀĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĕŀĚľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃ 
        ŏŀĔĝĬ 
1.3.2  ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŏĪňĵĭŏĪƞŅĶŃħńĭĬŅĬŅĝŅĨŇȮŏıŊŗŀĽĬŀĚĺŇĽńĵĪńĻĬƢĕŀĚėĦŃ
 ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŐĸŃĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚĽŌƞėĺŅĴŏĮƦĬįŌƟĬŜŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
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1.3.3  ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗħň ĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıĺŇĻĺĔĶĶĴ 
1.3.4  ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶȮŐĸŃŏĮƦĬœĮĨŅĴĔĶŀĭ

 ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī. 
1.4 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(Program Learing Outcomes : PLO ŐĸŃȮSub PLO) 
 ěŅĔĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨŏĔňŗĵĺĔńĭ
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮ(ĳŅėįĬĺĔȮĝ.) ŏĴŊŗŀĬŜŅĕƟŀĴŌĸĪňŗœħƟĴŅıŇěŅĶĦŅĶƞĺĴĔńĭĪŇĻĪŅĚŐįĬıńĥĬŅ
ŏĻĶļģĔŇěȮŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ12 ĪŜŅŒľƟĳŅėĺŇĝŅłȮĽŅĴŅĶĩŏĕňĵĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚŒĬ
ĶŃħńĭľĸńĔĽŌĨĶ (PLO) ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵȮ(Sub PLO) œħƟĨŅĴĨŅĶŅĚĪňŗŐĽħĚħƟŅĬĸƞŅĚȮĬŀĔěŅĔĬňŘ
ŒĬĨŅĶŅĚħńĚĔĸƞŅĺĵńĚœħƟŐĽħĚĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĨŅĴŏĔĦĤƢĕŀĚĽĔŀ. ĪňŗĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ
ĶŃħńĭľĸńĔĽŌĨĶœĺƟŒĬėŀĸńĴĬƢĽŋħĪƟŅĵĕŀĚĨŅĶŅĚ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶ 

ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

PLO1:   ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮėĺŅĴĶŌƟȮŏĪėőĬőĸĵňŒľĴƞŕȮŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬ ŐĸŃĬŜŅĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪŜŅĚŅĬŒĬĽŅĕŅĪňŗœĴƞŏėĵĴňĮĶŃĽĭĔŅĶĦƢĴŅĔƞŀĬ 

 

Sub 
PLO 

1A ĴňėĺŅĴĶŀĭĶŌƟŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚŕȮĪňŗŏĔŇħĕŉŘĬŒĬĽńĚėĴőĸĔ ŐĸŃŏĕƟŅŒě
įĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĨƞŀĽŇŗĚŐĺħĸƟŀĴŒĬŐĚƞĴŋĴĨƞŅĚŕ 

3.5 

  1B ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĴňŀĵŌƞŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ ėĺŅĴĶŌƟȮ
ŏĪėőĬőĸĵňŒľĴƞŕȮŏıŊŗŀŒľƟĨĬŏŀĚĶŌƟŏĪƞŅĪńĬŏĪėőĬőĸĵňŒĬĮƤěěŋĭńĬȮ

5.2 
5.3 

  1C ĽŅĴŅĶĩėƟĬľŅ ŐĸŃŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĪŜŅĚŅĬĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗœĴƞŏėĵ
ĴňĮĶŃĽĭĔŅĶĦƢĴŅĔƞŀĬ 

3.4 

PLO2:   ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨ  
Sub 
PLO 

2A ĽŅĴŅĶĩėƟĬľŅȮĮĶŃŏĴŇĬ ŐĸŃŒĝƟĕƟŀĴŌĸĪňŗľŅĴŅœħƟŒĬĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚŀŇĽĶŃȮħƟĺĵ
ĨĬŏŀĚȮ

3.1 
3.3 
4.2 
4.3 

  2B ĴňėĺŅĴĽĬŒěŒİƙĶŌƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚĨĸŀħĝňĺŇĨ 4.2 
4.3 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶ 

ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

  2C ĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚȮĪŜŅŒľƟĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĨĬŏŀĚœħƟȮ3.5 
PLO3:   ĽŅĴŅĶĩĪŜŅĚŅĬħƟĺĵėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃĺŇĝŅĝňı  
Sub 
PLO 

3A ĽŅĴŅĶĩĮĶŃŏĴŇĬįĸĔĶŃĪĭħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬ
ĺŇĝŅĝňı 

1.1 
1.2 
3.1 

  3B ĽŅĴŅĶĩŀīŇĭŅĵȮŐĸŃŏĕƟŅŒěėĺŅĴĽŜŅėńĠĕŀĚĸŇĕĽŇĪīŇśȮŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 1.5 
  3C ĴňėĺŅĴŏĕƟŅŒěėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀŋĨĽŅľĔĶĶĴ ŐĸŃĺŇĝŅĝňıĺŇĻĺĔĶĶĴįƞŅĬ

ĔŅĶĴňĽƞĺĬĶƞĺĴȮŏĝƞĬȮĔŅĶĪŜŅőėĶĚĚŅĬĶƞĺĴĔńĭŀŋĨĽŅľĔĶĶĴ ľĶŊŀĔŅĶŏĵňŗĵĴĝĴ
őĶĚĚŅĬȮŏĮƦĬĨƟĬ 

1.4 

  3D ĽŅĴŅĶĩĶŃĭŋ ŐĸŃĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴıŊŘĬģŅĬœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚ 

1.5 

PLO4:   ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı  
Sub 
PLO 

4A ĽŅĴŅĶĩŏĕňĵĬ ŐĸŃĽĶƟŅĚŐįĬĳŅıŏıŊŗŀĽŊŗŀĽŅĶŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮœħƟŐĔƞ ĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĪħĸŀĚȮľĶŊŀĔŅĶŀŀĔŐĭĭĪŅĚ
ĺŇĻĺĔĶĶĴŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĞŉŗĚŐĽħĚĶŅĵĸŃŏŀňĵħĪŅĚŏĪėĬŇėĪňŗĩŌĔĨƟŀĚȮĴň
ľĸńĔģŅĬĮĶŃĔŀĭĔŅĶŀƟŅĚŀŇĚ ŐĸŃĴňĔŅĶěńħĸŜŅħńĭŏĬŊŘŀľŅŀĵƞŅĚŏľĴŅŃĽĴȮĔŅĶ
ĽĶƟŅĚŐįĬĳŅıĮĶŃĔŀĭĪŅĚĺŇĻĺĔĶĶĴĪňŗĴňėŋĦĳŅıĶŃħńĭĴŊŀŀŅĝňı ĔŅĶĽĶŋĮ
ėĺŅĴěŅĔĶŅĵĚŅĬőėĶĚĔŅĶĪňŗĴňĶŅĵĸŃŏŀňĵħŒľƟŀĵŌƞŒĬĶŌĮĭĪėńħĵƞŀ ŐĸŃĭĪĽĶŋĮ
įŌƟĭĶŇľŅĶȮĔŅĶŏĕňĵĬĸŜŅħńĭĕńŘĬŒĬĔŅĶĪŜŅĚŅĬȮ(Work instruction) ľĶŊŀėŌƞĴŊŀĔŅĶ
ĮĢŇĭńĨŇĚŅĬȮ(Operating manual) ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸĔŅĶĪħĸŀĚŀĵƞŅĚŏĮƦĬ
ĶŃŏĭňĵĭȮŐĸŃŏľĴŅŃĽĴ 

2.2 
2.5 
5.4 

  4B ĽŅĴŅĶĩĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅȮĮĶŃĔŀĭĔŅĶŒĝƟĽŊŗŀŒĬĶŌĮŐĭĭĨƞŅĚȮŕ ŒĬ
ĺŇĝŅĝňıĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚŏľĴŅŃĽĴȮœħƟŐĔƞ ĔŅĶŏĨĶňĵĴŐĸŃĽĶƟŅĚĽŊŗŀŒĬĔŅĶ
ĬŜŅŏĽĬŀĚŅĬĪňŗŏĮƦĬĪŅĚĔŅĶŀĵƞŅĚĴŊŀŀŅĝňı ĔŅĶŏĕƟŅĶƞĺĴŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬŏĝŇĚŏĪėĬŇėŒĬĔŅĶĬŜŅŏĽĬŀ 

4.1 
5.4 

  4C ĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļħƟĺĵĺŇīňĔŅĶıŌħȮŀƞŅĬȮŏĕňĵĬȮŒĬĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚ4.1 
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ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

įŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 5.4 
  4D ĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅœĪĵħƟĺĵĺŇīňĔŅĶıŌħȮŀƞŅĬȮŏĕňĵĬ œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 4.1 

5.4 
PLO5:   ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴĔńĭįŌƟĶƞĺĴĚŅĬěŅĔľĸŅĔľĸŅĵĽŅĕŅ  
Sub 
PLO 

5A ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭĽĴŅĝŇĔŒĬĔĸŋƞĴȮĪńŘĚŒĬĶŌĮŐĭĭįŌƟĬŜŅ ŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚĽĴŅĝŇĔŒĬĔĸŋƞĴŀŅěĴňıŊŘĬģŅĬėĺŅĴĶŌƟ ŐĸŃĪńĔļŃĪŅĚŏĪėĬŇėĪňŗ
ľĸŅĔľĸŅĵȮőħĵėĺŅĴĽŅĴŅĶĩŒĬĔĸŋƞĴĬňŘœħƟŐĔƞ ĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮĔŅĶ
ĺŇŏėĶŅŃľƢŐĬĺėŇħĨƞŅĚȮŕȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢȮĔŅĶĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶĴňĽƞĺĬĶƞĺĴ 
ĔŅĶľŅĕƟŀĽĶŋĮȮĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚ ĔŅĶŏĮƦĬįŌƟĬŜŅŏĴŊŗŀěŜŅŏĮƦĬŏıŊŗŀŒľƟĭĶĶĸŋ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĪŜŅĚŅĬ 

1.3 
3.1 
4.4 

PLO6:   ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňĪńŘĚ
ĪŅĚĔŅĵĳŅı ŐĸŃĪŅĚŏėĴňĶŌĮŐĭĭĨƞŅĚŕ 

 

Sub 
PLO 

6A ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚĽĽŅĶĪňŗĽĳŅĺŃŀŋĦľĳŌĴŇ ŐĸŃ
ėĺŅĴħńĬĨƞŅĚŕ 

2.2 

  6B ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŜŅĚŅĬ ŐĸŃĽŅĴŅĶĩěŜŅŐĬĔĝĬŇħĕŀĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶ
ĨƞŅĚŕȮŒĬĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴň 

2.2 

  6C ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňĕŀĚĽŅĶŏėĴňĪňŗıĭŒĬŀŋĨĽŅľĔĶĶĴŏėĴň
ĮĶŃŏĳĪĨƞŅĚŕ 

2.2 

  6D ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňŒĬŀŋĮĔĶĦƢĪŅĚĺŇĻĺĔĶĶĴŏėĴň 2.2 
  6E ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶ ĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬ

ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴň 
2.2 

PLO7:   ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ ŐĸŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮĶƞĺĴĔńĬœħƟ 

 

Sub 
PLO 

7A ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ ŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢıŊŘĬģŅĬĪňŗ
ěŜŅŏĮƦĬŒĬĚŅĬĺŇĻĺĔĶĶĴŏėĴň 

2.1 

  7B ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢ ŒĬĔŅĶ 2.1 
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ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

ŐĔƟĮƤĠľŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĴň 
  7C ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĨƞŅĚȮŕȮœħƟŐĔƞ 

ĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ŒĬĔŅĶŐĔƟĮƤĠľŅ
ıŊŘĬģŅĬŒĬĺŇĝŅĝňı 

2.2 
2.3 
3.3 

PLO8:   ĽŅĴŅĶĩĺŅĚŐįĬȮŐĸŃŀŀĔŐĭĭőėĶĚĚŅĬȮľĶŊŀĚŅĬĺŇěńĵȮĶĺĴĪńŘĚĪħĸŀĚ ŐĸŃ
ĺŇŏėĶŅŃľƢįĸĕƟŀĴŌĸœħƟ 

 

Sub 
PLO 

8A ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇȮŐĸŃŐĮĸėĺŅĴľĴŅĵœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 2.1 
5.2 

  8B ĽŅĴŅĶĩĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĨńĺŐĮĶĨƞŅĚŕ ŒĬĶŃĭĭěŅĔĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶ
ĪħĸŀĚȮľĶŊŀĕƟŀĴŌĸěĶŇĚěŅĔĔŅĶĪŜŅĚŅĬ 

2.1 

  8C ĽŅĴŅĶĩėŜŅĬĺĦėƞŅėĺŅĴįŇħıĸŅħ ľĶŊŀėĺŅĴœĴƞŐĬƞĬŀĬĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶ
ėŜŅĬĺĦľĸŅĵĕńŘĬĨŀĬœħƟ 

2.1 

  8D ĽŅĴŅĶĩĺŅĚŐįĬȮŐĸŃŀŀĔŐĭĭĝŋħŀŋĮĔĶĦƢŒĬĔŅĶĪħĸŀĚȮŏıŊŗŀŒĝƟŒĬőėĶĚĚŅĬ 
ľĶŊŀĚŅĬĺŇěńĵœħƟ 

2.4 
3.1 

  8E ĽŅĴŅĶĩŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĺńħıŊŘĬģŅĬ ŐĸŃŏėĶŊŗŀĚĺŇŏėĶŅŃľƢŒĬĚŅĬĺŇĻĺĔĶĶĴŏėĴň
œħƟ 

2.4 
5.5 

  8F ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ŐĸŃĺŇĻĺĔĶĶĴŏėĴňĪňŗœħƟŏĶňĵĬĴŅ
ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĔŅĶĪŜŅĬŅĵįĸĨŅĴĪķļġňȮĔńĭįĸĔŅĶĪħĸŀĚ ŐĸŃŀīŇĭŅĵ
ĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬœħƟ 

2.5 
3.3 

PLO9:   ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀȮĪńĔļŃ ŐĸŃĺňīňĔŅĶĪŅĚĺŇĻĺĔĶĶĴŒĬĺŇĝŅĝňıœħƟ  
Sub 
PLO 

9A ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢ ŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢėŋĦĽĴĭńĨŇĕŀĚĽŅĶĪńŘĚĪŅĚ
ĔŅĵĳŅı ŐĸŃŏėĴňĪňŗŏľĴŅŃĽĴŒĬĔŅĶĪŜŅĚŅĬ 

2.4 
3.3 
5.5 

  9B ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴň ŒĬĚŅĬĺŇĻĺĔĶĶĴ
ĶŌĮŐĭĭĨƞŅĚŕȮŀĵƞŅĚŏľĴŅŃĽĴ 

2.5 
3.3 
5.5 
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ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

  9C ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢĞŀĲĨƢŐĺĶƢŒĬĔŅĶŀŀĔŐĭĭľĬƞĺĵĮĢŇĭńĨŇĔŅĶ
ĨƞŅĚŕȮŒĬĔĶŃĭĺĬĔŅĶĺŇĻĺĔĶĶĴŏėĴň 

2.4 
3.3 
5.1 
5.5 

  9D ĽŅĴŅĶĩŀƞŅĬȮŏĕňĵĬȮŐĸŃŏĕƟŅŒěŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĴňœħƟ 
(Process Flow Diagram, PFD and Process and Instrumentation 
Diagram, P&ID) 

2.2 
5.4 

  9E ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴœħƟ 

2.4 
2.5 
3.3 

PLO10:   ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŏĭŊŘŀĚĨƟĬ ŐĸŃľĬƞĺĵĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴŏėĴňȮŏıŊŗŀŒľƟœħƟįĸĸńıīƢĨŅĴĪňŗĨƟŀĚĔŅĶœħƟ 

 

Sub 
PLO 

10A ĽŅĴŅĶĩŀŀĔŐĭĭȮŐĸŃŏĸŊŀĔŏėĶŊŗŀĚĮĢŇĔĶĦƢĶŌĮŐĭĭĨƞŅĚȮŕ ĪŅĚĺŇĻĺĔĶĶĴŏėĴň
ŏĭŊŘŀĚĨƟĬ 

2.2 

  10B ĽŅĴŅĶĩŀŀĔŐĭĭŀŋĮĔĶĦƢıŊŘĬģŅĬ ŐĸŃľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴň
ŏĭŊŘŀĚĨƟĬ 

2.2 

  10C ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬŏĝŇĚľĸńĔĔŅĶȮ
(conceptual design) 

2.2 
3.3 

  10D ĽŅĴŅĶĩŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2.2 
  10E ĽŅĴŅĶĩĽĶŋĮľŅįĸĸńıīƢěŅĔĪŅĚŏĸŊŀĔĪňŗŏĮƦĬœĮœħƟĨƞŅĚȮŕ ĪňŗœħƟěŅĔĮƤĠľŅŐĭĭ

ĮĸŅĵŏĮƕħȮ(Open-ended design problems) őħĵŀŅĻńĵėĺŅĴĶŌƟ ŐĸŃĪńĔļŃ
ĺŇīňĔŅĶĨƞŅĚŕȮĪňŗœħƟŏĶňĵĬĴŅȮĶĺĴĪńŘĚĔŅĶĶŃħĴėĺŅĴėŇħȮŒĬĔŅĶĨńħĽŇĬŒě 

2.3 
2.4 
2.5 
3.3 

PLO11:   ĽŅĴŅĶĩĝňŘŒľƟŏľŖĬĩŉĚĮƤĠľŅȮĺŇŏėĶŅŃľƢĮƤĠľŅȮĺŅĚŐįĬĔŅĶŐĔƟœĕ ŐĸŃŐĔƟĮƤĠľŅ
ĨŅĴĺŇīňĪŅĚĺŇĻĺĔĶĶĴŏėĴňœħƟ 

 

Sub 11A ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĔŅĶŒĝƟŏĪėĬŇėĮĶŃĴŅĦėƞŅŏĭŊŘŀĚĨƟĬĪŅĚĺŇĻĺĔĶĶĴ 2.2 



15 
 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶ 

ĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴŏĔĦĤƢ
ĕŀĚ ĽĔŀ. 

PLO (Engineering Heuristics) 
  11B ĴňėĺŅĴĝŜŅĬŅĠŒĬĔŅĶŒĝƟľĬƞĺĵĪńŘĚŐĭĭŀńĚĔķļȮŐĸŃȮSI ŐĸŃĽŅĴŅĶĩŐĮĸĚ

ľĬƞĺĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
2.2 

  11C ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮĞŉŗĚœħƟŐĔƞ ĔŅĶĪŜŅĽĴħŋĸĴĺĸĽŅĶȮ
ŐĸŃıĸńĚĚŅĬ, ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĢĪŅĚŀŋĦľıĸĻŅĽĨĶƢŒĬĺńĢěńĔĶĪŅĚŀŋĦľıĸ
ĻŅĽĨĶƢĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚ, ĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋĪŅĚĺŇĻĺĔĶĶĴŀĵƞŅĚŏľĴŅŃĽĴ
ŒĬĚŅĬĽĬŒě, ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇīňĪŅĚĨńĺŏĸĕŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴ ŏıŊŗŀ
ĪŜŅĬŅĵıķĨŇĔĶĶĴĕŀĚĶŃĭĭĪŅĚĺŇĻĺĔĶĶĴ, ĔŅĶĮĶŃĵŋĔĨƢĽĩŇĨŇŏĝŇĚĺŇĻĺĔĶĶĴŒĬ
ĚŅĬĔŅĶįĸŇĨ, ĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴ ėĺŅĴĶƟŀĬȮŐĸŃĴĺĸ
ĽŅĶȮ, ĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶĪŅĚěĸĬıĸĻŅĽĨĶƢ ŒĬĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ŏėĴň 

2.4 
2.5 
3.3 

PLO12:   ĽŅĴŅĶĩĪŜŅĚŅĬőħĵĵŉħľĸńĔŀŅĝňĺŀĬŅĴńĵȮėĺŅĴĮĸŀħĳńĵȮĽŋĕĳŅıȮĽŇŗĚŐĺħĸƟŀĴ 
ŐĸŃıĸńĚĚŅĬ 

 

Sub 
PLO 

12A ĴňěŇĨĽŜŅĬŉĔȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬőħĵĵŉħľĸńĔėĺŅĴĮĸŀħĳńĵȮŒĬĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴ 

3.1 
4.5 

  12B ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬŒĬőĶĚĚŅĬ ŐĸŃŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĝƞĬȮėĺŅĴŏĕƟŅŒěŒĬĕƟŀĴŌĸėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŏėĴňȮ(MSDS) 
ŐĸŃĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗĮĸŀħĳńĵœħƟ 

1.4 
2.2 
3.3 

  12C ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪŅĚĺŇĻĺĔĶĶĴőħĵėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĪŅĚħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴ ŐĸŃĔŅĶŒĝƟıĸńĚĚŅĬ 

1.4 
3.1 
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ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴŏĔĦĤƢĕŀĚ ĽĔŀ. 
1.  ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
(1.1) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢ

ĽŋěĶŇĨ 
(1.2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃ

ĽńĚėĴ 
(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠ

ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 
(1.4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴ

Ĩƞŀĭŋėėĸ ŀĚėƢĔĶȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
(1.5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňı ĶĺĴĩŉĚŏĕƟŅŒěĩŉĚ

ĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴŒĬŐĨƞĸŃĽŅĕŅĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬ 
2.  ėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬŐĸŃŏĻĶļģĻŅĽĨĶƢ 

ŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ ŐĸŃĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵň 
(2.2) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠ ĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŒĬŏĬŊŘŀľŅĕŀĚĽŅĕŅĺŇĝŅ

ŏĜıŅŃħƟŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴ 
(2.3) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬ ŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
(2.4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵ ĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮŏĝƞĬ 

őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 
(2.5) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬ ŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 
3.  ĪńĔļŃĪŅĚĮƤĠĠŅ 
(3.1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň  
(3.2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃ ĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ  
(3.3) ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢ ŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭ 

ĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňȮĮĶŃĽŇĪīŇĳŅı 
(3.4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴ

ľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(3.5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚ  ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ  ŐĸŃĪńĬĨƞŀĔŅĶ
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ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴŏĔĦĤƢĕŀĚ ĽĔŀ. 
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞȮŕ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ
(4.1) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵ ŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅı ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
(4.2) ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚ

ŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ ĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔ
ŒĬĔŅĶŐĔƟĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 

(4.3) ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚ ŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚĺŇĝŅĝňıŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

(4.4) ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗ ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĽŅĴŅĶĩĺŅĚĨńĺœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 

(4.5) ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬ ŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀĽńĚėĴ 
5.ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ ĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
(5.2) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢ ĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗ

ŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5.3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ ĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
(5.4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħ ĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟĽńĠĸńĔļĦƢ 
(5.5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ

ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ 
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2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢȮ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 

1. ŐįĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ

ĴŅĨĶģŅĬĕŀĚĮĶŃŏĪĻȮ(Compliance to the 

Thai  Qualification Framework) ŐĸŃ

ĴŅĨĶģŅĬĽĳŅĺŇĻĺĔĶ 

1.1 ħŜŅŏĬŇĬĔŅĶĪĭĪĺĬĕƟŀĔŜŅľĬħŏĜıŅŃ

ĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀĨĶĺěĽŀĭėĺŅĴ

ĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬĕŀĚĮĶŃŏĪĻŐĸŃ

ĴŅĨĶģŅĬĽŅĔĸ 

1.2 ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶŐĸŃ

ĶŅĵĺŇĝŅŒľƟĽŀħĶńĭĔńĭįĸĔŅĶŏĶňĵĬĶŌƟȮ

ĶŃĵŃĵŅĺ 

1.1 ľĸńĔĽŌĨĶįƞŅĬŏĔĦĤƢĴŅĨĶģŅĬĕŀĚ

ĮĶŃŏĪĻŐĸŃĴŅĨĶģŅĬĽŅĔĸȮ

1.2 ėĺŅĴıŉĚıŀŒěĕŀĚľĬƞĺĵĚŅĬĪňŗĶńĭ

ĭńĦĤŇĨŏĕƟŅĪŜŅĚŅĬȮ

2. ŐįĬĔŅĶĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ

ŒĬħƟŅĬĴŅĨĶģŅĬĽŅĔĸĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃŏĪėőĬőĸĵň

ĪňŗŏĔňŗĵĺĕƟŀĚ 

2.1 ěńħĔŇěĔĶĶĴĮĶŃĔńĬėŋĦĳŅıĽŜŅľĶńĭ

ĕƟŀĔŜŅľĬħŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

2.2 ěńħĔŇěĔĶĶĴĮĶŃĔńĬėŋĦĳŅı ĽŜŅľĶńĭ

ĶŅĵĺŇĝŅĪňŗėńħŏĸŊŀĔȮ

2. įĸĔŅĶĺŇěŅĶĦƢĮĶŃĽŇĪīŇĳŅıĕŀĚ

ľĸńĔĽŌĨĶěŅĔįŌƟŏĝňŗĵĺĝŅĠĳŅĵĬŀĔ 

3. ŐįĬĔŅĶĨŇħĨŅĴįĸĔŅĶĬŜŅľĸńĔĽŌĨĶœĮŒĝƟȮıĶƟŀĴ

ĪńŘĚĽĶƟŅĚĝƞŀĚĪŅĚŒĬĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĨƞŅĚȮŕȮ

ěŅĔĪŋĔİƙŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮėĦŅěŅĶĵƢȮȮĬńĔĻŉĔļŅȮȮ

įŌƟĮĶŃĔŀĭĔŅĶ 

3.1 ħŜŅŏĬŇĬĔŅĶĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚ

ľĸńĔĽŌĨĶŏĮƦĬĶŃĵŃȮŕȮĪŋĔȮ5 ĮƖ 

3.1 ėĺŅĴıŉĚıŀŒěĕŀĚľĬƞĺĵĚŅĬĪňŗĶńĭ

ĭńĦĤŇĨŏĕƟŅĪŜŅĚŅĬ 

3.2 įĸĔŅĶĽƞĚĬńĔĻŉĔļŅœĮİƗĔĚŅĬ 

ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮ
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
1.1 ĶŃĭĭȮ 

  ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴľĸńĔĽŌĨĶŏĮƦĬĶŃĭĭĪĺŇĳŅė 
1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
     ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ 
1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 
œĴƞĴň 

2.  ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ĺńĬ-ŏĺĸŅĶŅĝĔŅĶĮĔĨŇ 
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2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
2.2.1 ĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔĸŋƞĴ

ĽŅĶŃĔŅĶŏĶňĵĬĶŌƟėĦŇĨĻŅĽĨĶƢȮĝƞĺĚĝńŘĬĪňŗȮ4 ľĶŊŀĽŅĵĔŅĶŏĶňĵĬĺŇĪĵŅĻŅĽĨĶƢ- ėĦŇĨĻŅĽĨĶƢȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĪňŗĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶŏĪňĵĭŏĪƞŅĔńĭĽŅĵĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵ 

2.2.2 įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐĸŃ/ľĶŊŀȮŏĮƦĬœĮĨŅĴ
ĶŃŏĭňĵĭĕƟŀĭńĚėńĭĔŅĶėńħŏĸŊŀĔĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
            ĬńĔĻŉĔļŅŐĶĔŏĕƟŅŀŅěĴňĮƤĠľŅĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅĴŅŏĮƦĬĔŅĶŏĶňĵĬŒĬ
ĶŃħńĭȮŀŋħĴĻŉĔļŅĪňŗĴňĶŌĮŐĭĭŐĨĔĨƞŅĚěŅĔŏħŇĴȮőħĵĪňŗĬńĔĻŉĔļŅěŃĴňĽńĚėĴĪňŗĔĺƟŅĚĕŉŘĬȮĨƟŀĚĶńĭįŇħĝŀĭĨĬŏŀĚ
ĴŅĔĕŉŘĬȮĶĺĴĪńŘĚĴňĔŇěĔĶĶĴĪńŘĚĔŅĶŏĶňĵĬŒĬľƟŀĚŐĸŃĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮĪňŗĪŜŅŒľƟĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩ
ĭĶŇľŅĶŏĺĸŅŀĵƞŅĚŏľĴŅŃĽĴȮĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅĭŅĚĽƞĺĬŀŅěĴňĮƤĠľŅħƟŅĬĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļĪńŘĚĔŅĶ
ŏĶňĵĬŒĬľƟŀĚŏĶňĵĬŐĸŃĔŅĶĻŉĔļŅěŅĔĨŜŅĶŅŏĶňĵĬĪňŗŏĮƦĬĳŅļŅŀńĚĔķļ 
2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ/ ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2.3 

2.4.1 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅĬńĔĻŉĔļŅħƟŅĬĔŅĶĮĶńĭĨńĺȮĪŅĚĳŅėĺŇĝŅłȮěŃěńħŒľƟĴňĔŅĶ
ħŌŐĸŀĵƞŅĚŒĔĸƟĝŇħőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗĽŌĚĔĺƞŅȮ

2.4.2 ĔĸĵŋĪīƢŒĬĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬıŊŘĬģŅĬĪŅĚĳŅļŅŀńĚĔķļȮěŃĴňĔŅĶěńħŀĭĶĴĳŅļŅŀńĚĔķļȮŒĬĳŅė
ķħŌĶƟŀĬŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĶňĵĬȮ
2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ5 ĮƖ 

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ

2559 2560 2561 2562 2563 
ĝńŘĬĮƖĪňŗȮ1 40 40 40 40 40 
ĝńŘĬĮƖĪňŗȮ2 42 40 40 40 40 
ĝńŘĬĮƖĪňŗȮ3 45 42 40 40 40 
ĝńŘĬĮƖĪňŗȮ4 33 45 42 40 40 
ĶĺĴȮ 160 167 162 160 160 

ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 33 45 42 40 40 
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2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
2.6.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭ (ľĬƞĺĵȮ:ĭŅĪ) 
ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ ĳŅėĔŅĶĻŉĔļŅ ĮƖĔŅĶĻŉĔļŅ 

ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅȮ(ŏľĴŅěƞŅĵ) 56,000 ĭŅĪ 112,000  ĭŅĪ 
ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶ 448,000 ĭŅĪ/ėĬ 

 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
(ĭŅĪ/ĮƖ) 

ĮƖĚĭĮĶŃĴŅĦ 
 
 

2559 2560 2561 2562 2563 

ėƞŅŏĸƞŅŏĶňĵĬ 17,920,000 18,704,000 18,144,000 17,920,000 17,920,000 

ĶĺĴȮ 17,920,000 18,704,000 18,144,000 17,920,000 17,920,000 
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2.6.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ(ľĬƞĺĵȮ:ĭŅĪ) 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

2559 2560 2561 2562 2563 
 1. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 6,236,160 6,610,330 7,006,949 7,427,366 7,873,008 
    ŏĚŇĬŏħŊŀĬ 5,568,000 5,902,080 6,256,205 6,631,577 7,029,472 
    ĽĺńĽħŇĔŅĶȮ12% 668,160 708,250 750,745 795,789 843,537 
 2. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬ 4,800,329 4,996,168 4,856,283 4,800,329 4,800,329 
    2.1 ėƞŅĨŀĭŐĪĬ 324,000 324,000 324,000 324,000 324,000 
    2.2 ėƞŅŒĝƟĽŀĵ 640,000 668,000 648,000 640,000 640,000 
    2.3 ėƞŅĺńĽħŋ 240,000 250,500 243,000 240,000 240,000 
    2.4 ėƞŅĽŅīŅĶĦŌĮőĳė 240,000 250,500 243,000 240,000 240,000 
    2.5 ĶŅĵěƞŅĵŀŊŗĬȮ(ĶŅĵěƞŅĵĺŇĝŅ
ıŊŘĬģŅĬ) 

3,356,329 3,503,168 3,398,283 3,356,329 3,356,329 

 3. ĶŅĵěƞŅĵŒľƟĴľŅĺŇĪĵŅĸńĵ 4,800,000 5,010,000 4,860,000 4,800,000 4,800,000 
ĶĺĴĪńŘĚĽŇŘĬ 15,836,489 16,161,498 16,723,232 17,027,695 17,473,337 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 98,978 99,500 103,230 106,423 109,208 
ėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀľńĺĬńĔĻŉĔļŅ 103,468 
ĶŅĵĶńĭľńĔĶŅĵěƞŅĵ 2,083,511 2,087,502 1,420,768 892,305 446,663 
 
ľĴŅĵŏľĨŋȮȮȮĪńŘĚĬňŘȮŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬŒľƟĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 

2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
ŐĭĭĝńŘĬŏĶňĵĬ 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ(ĩƟŅĴň) 
ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅĶŃľĺƞŅĚľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵłȮľĶŊŀĽĩŅĭńĬĔŅĶĻŉĔļŅȮŒľƟ
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ
(ĳŅėįĬĺĔȮĜ.) 
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  3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
     3.1 ľĸńĔĽŌĨĶȮ

3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 148  ľĬƞĺĵĔŇĨ 
3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

Ĕ, ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 31   ľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĜıŅŃ         111  ľĬƞĺĵĔŇĨ 
 +ĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴ          51  ľĬƞĺĵĔŇĨ 
 -ĺŇĝŅĝňı            54  ľĬƞĺĵĔŇĨȮ
 -ĺŇĝŅŏĸŊŀĔ             6  ľĬƞĺĵĔŇĨ 
ė, ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň            6Ȯ ľĬƞĺĵĔŇĨ 

3.1.3 ĶŅĵĺŇĝŅ 
 ėĺŅĴľĴŅĵĶľńĽĮĶŃěŜŅĺŇĝŅ 
 CHE  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴŏėĴň 
 CHM      ŵ  ĔĸŋƞĴĺŇĝŅŏėĴň 
 GEN      ŵ  ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 LNG      ŵ  ĔĸŋƞĴĺŇĝŅĳŅļŅ 
 MEE      ŵ  ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
 MTH, STA     ŵ  ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
 PHY      ŵ  ĔĸŋƞĴĺŇĝŅĲƕĽŇĔĽƢ 
 EEE      ŵ  ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
 PRE      ŵ  ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
ĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅȮĶľńĽĺŇĝŅĕŀĚĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮŒĝƟŀńĔļĶȮCHE xxx őħĵľĸńĔĶƟŀĵȮ
ľĴŅĵĩŉĚȮĶŃħńĭĝńŘĬĮƖ 
őħĵȮ x  =  1-2 ĺŇĝŅĶŃħńĭĝńŘĬĮƖȮ1-2 
 x  =  2-3 ĺŇĝŅĶŃħńĭĝńŘĬĮƖȮ3-4 
 x  =  4    ĺŇĝŅĶŃħńĭĝńŘĬĮƖȮ4 ľĶŊŀĺŇĝŅĮĢŇĭńĨŇĔŅĶȮőĮĶŏěŖė ĽńĴĴĬŅȮŏĮƦĬĨƟĬ 
 x  =  5    ĺŇĝŅŏĸŊŀĔĶŃħńĭĮĶŇĠĠŅĨĶňȮľĶŊŀĮĶŇĠĠŅőĪ 
ľĸńĔĽŇĭȮľĴŅĵĩŉĚľĴĺħĺŇĝŅ 
őħĵ x  =  0   ĺŇĝŅŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬȮȮıŊŘĬģŅĬŐĸŃĔŅĶėŜŅĬĺĦ 
 x  =  1   ĺŇĝŅŏĔňŗĵĺĔńĭŏėĴň ıŀĸŇŏĴŀĶƢ ĝňĺĺŇĪĵŅȮ
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 x  =  2   ĺŇĝŅŏĔňŗĵĺĔńĭĮƕőĨĶŏĸňĵĴȮĮƕőĨĶŏėĴň 
 x  =  3   ĺŇĝŅŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪȮĔŅĶĭŜŅĭńħĕŀĚŏĽňĵ 
 x  =  4   ĺŇĝŅŀŋĦľıĸĻŅĽĨĶƢ ěĸĬĻŅĽĨĶƢȮȮŐĸŃĮĢŇĔŇĶŇĵŅŏėĴň ĝňĺŏėĴňȮŐĸŃŀŅľŅĶ 
 x  =  5   ĺŇĝŅŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŐĸŃőĶĚĚŅĬ 
 x  =  6   ĺŇĝŅŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴŐĸŃŀŋĮĔĶĦƢ 
 x  =  7   ĺŇĝŅŏĔňŗĵĺĔńĭĺńĽħŋ 
 x  =  8   ĺŇĝŅĮĢŇĭńĨŇĔŅĶ őĮĶŏěŖė  ĽńĴĴĬŅ 
 x  =  9  ŀŊŗĬȮŕ 
ľĸńĔľĬƞĺĵȮŐĪĬĸŜŅħńĭĺŇĝŅŒĬľĴĺħĬńŘĬȮŕ 
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ĶŅĵĺŇĝŅ 
Ĕ. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ31 ľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭ           25  ľĬƞĺĵĔŇĨ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
1. ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ 
GEN   101 ıĸĻŉĔļŅ       1(0-2-2) 
 (Physical Education) 
2. ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮ
GEN   111 ĴĬŋļĵƢĔńĭľĸńĔěĶŇĵĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮȮ 3(3-0-6) 
 (Man and Ethics of Living) 
3.  ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
GEN   121  ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅȮȮȮ 3(3-0-6) 
 (Learning and Problem Solving Skills) 
4.  ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭȮ
GEN   231 ĴľńĻěĶĶĵƢŐľƞĚėĺŅĴėŇħȮȮȮȮ 3(3-0-6) 
 (Miracle of Thinking) 
ľĴŅĵŏľĨŋ ĶŅĵĺŇĝŅȮGEN 121 ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅȮŐĸŃȮGEN 231 ĴľńĻěĶĶĵƢŐľƞĚ
ėĺŅĴėŇħȮŏĮƦĬĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢŀĵŌƞŒĬĽŀĚĶŅĵĺŇĝŅĬňŘ 
5.  ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴȮ
GEN   241 ėĺŅĴĚħĚŅĴŐľƞĚĝňĺŇĨȮȮȮȮ  3(3-0-6) 
     (Beauty of Life) 
6.  ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶȮ
GEN   351 ĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞŐĸŃĳŅĺŃįŌƟĬŜŅ   3(3-0-6) 

                              (Modern Management and Leadership) 

7.  ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
LNG  105 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇ  3(3-0-6) 

                              (Academic English for International Students) 

LNG  106 ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶ     3(3-0-6) 
                              (Academic Listening and Speaking) 
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LNG  107 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶ    3(3-0-6) 
                           (Academic Reading and Writing) 

ľĴŅĵŏľĨŋ  ĺŇĝŅĳŅļŅŀńĚĔķļĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬŀĵƞŅĚĬƟŀĵȮ9 ľĬƞĺĵĔŇĨȮĕŉŘĬŀĵŌƞĔńĭĶŃħńĭėŃŐĬĬ
ĨŅĴĪňŗĽŅĵĺŇĝŅĳŅļŅĔŜŅľĬħȮĞŉŗĚŀŅěŏĮƦĬĺŇĝŅĳŅļŅŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬĩƟŅĬńĔĻŉĔļŅĴňįĸėŃŐĬĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 

ĺŇĝŅĭńĚėńĭŏĸŊŀĔ       6 ľĬƞĺĵĔŇĨ 
őħĵĶŅĵĺŇĝŅĨƟŀĚœĴƞŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏħňĵĺĔńĬ 
1. ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ 
GEN   301 ĔŅĶıńĥĬŅĽŋĕĳŅıŐĭĭŀĚėƢĶĺĴȮȮȮ 3(3-0-6) 
 (Holistic Health Development) 
2. ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
GEN   211 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮȮȮȮ 3(3-0-6) 
 (The Philosophy of Sufficiency Economy) 
GEN   311 ěĶŇĵĻŅĽĨĶƢŒĬĽńĚėĴģŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮ 3(3-0-6) 
 (Ethics in Science-Based Society) 
GEN   411 ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃȮȮȮ3(2-2-6) 
 (Personality Development and Public Speaking) 
GEN   412 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬ  3(3-0-6) 
 (Science and Art of Living and Working) 
3. ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
GEN   321 ĮĶŃĺńĨŇĻŅĽĨĶƢŀŅĶĵīĶĶĴȮȮȮȮ 3(3-0-6) 
 (The History of Civilization) 
GEN   421 ĽńĚėĴĻŅĽĨĶƢĭŌĶĦŅĔŅĶȮȮȮȮ 3(3-0-6) 
 (Integrative Social Sciences) 
4. ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭ 
GEN   331 ĴĬŋļĵƢĔńĭĔŅĶŒĝƟŏľĨŋįĸȮȮȮȮ 3(3-0-6) 
 (Man and Reasoning) 
5. ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴ 
GEN   341 ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬœĪĵȮȮȮȮ 3(3-0-6) 
 (Thai Indigenous Knowledge) 
GEN   441 ĺńĥĬīĶĶĴŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ     3(2-2-6) 
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 (Culture and Excursion) 
6. ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ 
GEN   352 ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ 3(3-0-6) 
 (Technology and Innovation for Sustainable Development) 
GEN   353 ěŇĨĺŇĪĵŅĔŅĶěńħĔŅĶȮȮȮȮȮ 3(3-0-6) 
 (Managerial Psychology) 
7. ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
LNG   121 ĔŅĶŏĶňĵĬĳŅļŅŐĸŃĺńĥĬīĶĶĴ     3(3-0-6) 
 (Learning Language and Culture) 
LNG   122 ĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚ    3(0-6-6) 
 (English Through Independent Learning) 
LNG   231 ĽŋĬĪĶňĵŃŐľƞĚĔŅĶŀƞŅĬȮȮ   3(3-0-6) 
 (Reading Appreciation) 
LNG   232 ĔŅĶŐĮĸŏĭŊŘŀĚĨƟĬȮȮȮ   3(3-0-6) 
 (Basic Translation) 
LNG   233  ĔŅĶŀƞŅĬŀĵƞŅĚĴňĺŇěŅĶĠŅĦȮ     3(3-0-6) 
 (Critical Reading) 
LNG   234  ĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴ     3(3-0-6) 
 (Intercultural Communication) 
LNG   235  ĳŅļŅŀńĚĔķļŏıŊŗŀĚŅĬĝŋĴĝĬȮ     3(2-2-6) 
 (English for Community Work) 
LNG   243 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀėĺŅĴĽŜŅŏĶŖěŒĬĺŇĝŅĝňı   3(3-0-6) 
 (Reading and Writing for Career Success) 
LNG   294 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŐĸŃĚŅĬŀŅĝňı   3(3-0-6) 
 (Thai for Communication and Careers) 
LNG   295  ĪńĔļŃĔŅĶıŌħĳŅļŅœĪĵ     3(3-0-6) 
 (Speaking Skills in Thai) 
LNG   296 ĪńĔļŃĔŅĶŏĕňĵĬĳŅļŅœĪĵ     3(3-0-6) 
 (Writing Skills in Thai) 
LNG   410  ĳŅļŅŀńĚĔķļīŋĶĔŇěȮ      3(3-0-6) 
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 (Business English)  
ĕ.Ȯ ľĴĺħĺŇĝŅŏĜıŅŃȮ 111 ľĬƞĺĵĔŇĨȮ
    ĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴ 51 ľĬƞĺĵĔŇĨ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 

CHE 241 ŀŋĦľıĸĻŅĽĨĶƢȮ1 3(3-0-6) 

 (Thermodynamics I)  

CHE 471 ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟ 3(3-0-6) 

 (Engineering Materials and Selection)  

CHM 103 ŏėĴňıŊŘĬģŅĬ 3(3-0-6) 

 (Fundamental Chemistry)  

CHM 160 ĮĢŇĭńĨŇĔŅĶŏėĴň 1(0-3-2) 

 (Chemistry Laboratory)  

CPE 100 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ 3(2-2-6) 

 (Computer Programming for Engineers)  

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ) 3(2-3-6) 

 (Electrotechnology I (Power))  

MEE 111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ 3(2-3-6) 

 (Engineering Drawing)  

MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ 3(3-0-6) 

 (Engineering Mechanics)  

MTH 101 ėĦŇĨĻŅĽĨĶƢȮ1 3(3-0-6) 

 (Mathematics I)  

MTH 102 ėĦŇĨĻŅĽĨĶƢȮ2 3(3-0-6) 

 

(Mathematics II) 
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MTH 201 ėĦŇĨĻŅĽĨĶƢȮ3 3(0-6-6) 

 (Mathematics III)  

MTH 303 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕ 3(3-0-6) 

 (Numerical Methods)  

PHY 103 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1 3(3-0-6) 

 (General Physics for Engineering Students  I)  

PHY 104 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2 3(3-0-6) 

 (General Physics for Engineering Students  II)  

PHY 191 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1 1(0-2-2) 

 (General Physics Laboratory I)  

PHY 192 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 2 1(0-2-2) 

 (General Physics Laboratory II)  

PRE 290 ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬŀŋĨĽŅľĔĶĶĴ 3(3-0-6) 

 (Industrial Organization and Management)  

PRE 380 ŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3(3-0-6) 

 (Engineering Economics)  

PRE 372 ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŜŅľĶńĭĺŇĻĺĔĶȮ3(3-0-6) 

 (Probability and Statistics for Engineers)  
 

  ĺŇĝŅĝňı 54 ľĬƞĺĵĔŇĨ 
                    ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 

CHE 100 ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ  1(S/U) 

 (Introduction to Chemical Engineering)  

CHE 103 ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ 3(3-0-6) 

 (Material and Energy Balances) 
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CHE 210 ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴȮ3(3-0-6) 

 (Industrial Organic Chemistry)  

CHE 212 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1(0-3-2) 

 (Industrial Organic Chemistry Laboratory)  

CHE 213 ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮ3(3-0-6) 

 (Analytical Chemistry and Instruments)    

CHE 231 ıŊŘĬģŅĬĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶ 4(4-0-8) 

 (Fundamentals of Momentum, Heat and Mass 
Transfer) 

 

CHE 242 ŀŋĦľıĸĻŅĽĨĶƢȮ2 3(3-0-6) 

 (Thermodynamics II)  

CHE 300 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ2(S/U) 

 (Industrial Training)  

CHE 301 ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴň 3(2-2-6) 

 (Chemical Process Industries)  

CHE 333 ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) 

 (Fluid Mechanics and  Equipment Design)  

CHE 334 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢȮ3(3-0-6) 

 (Heat Transfer and Equipment Design)   

CHE 335 ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢȮ3(3-0-6) 

 (Mass transfer and Equipment Design)  

CHE 343 ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢ 3(3-0-6) 

 (Chemical Kinetics and Reactor Design)   

CHE 452 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴňȮ3(3-0-6) 

 (Chemical Engineering Plant Design)  

CHE 454 őėĶĚĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŏėĴň 1(0-2-3) 
 (Chemical Engineering Design Project) 
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CHE 461 ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴȮ3(3-0-6) 

 (Process Dynamics and Control)  

CHE 473 ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴňȮ 3(3-0-6) 

 (Chemical Plant Safety)   

CHE 481 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ1 2(1-3-4) 

 (Chemical Engineering Laboratory I)  

CHE 482 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ2 2(1-3-4) 

 (Chemical Engineering Laboratory II)     

CHE 483 ĽńĴĴĬŅĮĶŇĠĠŅĨĶňȮ 1(0-2-3) 

 (Undergraduate Seminar)  

CHE 484 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ1 1(0-2-3) 

 (Chemical Engineering Project  I)  

CHE 485 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ2  3(0-6-9) 

 (Chemical Engineering Project  II)  

ĺŇĝŅŏĸŊŀĔȮ                  6 ľĬƞĺĵĔŇĨ  
  ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ ľĶŊŀĶŅĵĺŇĝŅŏĸŊŀĔŀŊŗĬĪňŗĳŅėĺŇĝŅłȮŏĮƕħĽŀĬ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 451 ĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŏĝŇĚĔĸȮ 3(3-0-6) 

 (Mechanical Design of Process Equipment)  

CHE 462 ŏėĶŊŗŀĚĴŊŀĺńħŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮȮ3(3-0-6) 

 (Chemical Process Instrumentation)  

CHE 492 ľńĺĕƟŀıŇŏĻļȮ1 3(3-0-6) 

 (Special Topics I)  

CHE 493 ľńĺĕƟŀıŇŏĻļȮ2 3(3-0-6) 

 (Special Topics II)  

CHE 494 ľńĺĕƟŀıŇŏĻļȮ3 3(3-0-6) 

 (Special Topics III) 
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CHE 510 ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŐĸŃŏĪėőĬőĸĵňȮ3(3-0-9) 

 (Polymer Science and Technology)  

CHE 512 ŏĪėőĬőĸĵňŏĴĴŏĭĶĬĽńĚŏėĶŅŃľƢȮȮ3(3-0-9) 

 (Synthetic Membrane Technology)  

CHE 513 ĺŇĻĺĔĶĶĴĶŃĭĭĝňĺĺŇĪĵŅȮȮȮ3(3-0-9) 

 (Biosystem Engineering)  

CHE 514 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĸħŐĶĚĨŉĚįŇĺ 3(3-0-9) 

 (Surfactant Science and Technology)  

CHE 520 ŏĪėőĬőĸĵňĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮ3(3-0-9) 

 (Petroleum and Petrochemical Technology)  

CHE 522 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ1: ŀŋĨĽŅľĔĶĶĴŐĔƠĽīĶĶĴĝŅĨŇ 3(3-0-9) 

 (Design Know-How I : Natural Gas Industry)  

CHE 523 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ2 : ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-9) 

 (Design Know-How II : Petrochemical Industry)  

CHE 530 ĔŅĶĭŜŅĭńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴȮȮ3(3-0-9) 

 (Industrial Waste Treatment)  

CHE 540 ĺŇĻĺĔĶĶĴĝňĺŏėĴňȮ 3(3-0-9) 

 (Biochemical Engineering)  

CHE 541 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĴňȮȮ3(3-0-9) 

 (Food Science for Chemical Engineering)  

CHE 542 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮȮ3(3-0-9) 

 (Food Manufacturing)  

CHE 543 ĺŇĻĺĔĶĶĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢȮ 3(3-0-9) 

 (Heterogeneous Catalytic Reaction Engineering)  

CHE 544 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬőħĵŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŐľĸƞĚıĸńĚĚŅĬȮ3(3-0-9) 

 (Heat Driven Cooling Technology) 
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CHE 546 ĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮ3(3-0-9) 

 (Biofuel Production and Utilization)  

CHE 554   ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ1  3(3-0-9) 

 (Combustion Engineering I)  

CHE 555   ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ2  3(3-0-9) 

 (Combustion Engineering II)  

CHE 556 ŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮȮ3(3-0-9) 

 (Fuel Cell Technology)  

CHE 572 ŏĪėĬŇėŒĬĔŅĶėŜŅĬĺĦĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2  3(2-2-6) 

 (Computational Techniques in Chemical Engineering II)  

CHE 573 ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮȮ3(3-0-9) 

 (Problem Solving in Chemical Engineering)  

CHE 574 ĔŅĶŐĔƟœĕĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮȮ3(1-4-9) 

 (Chemical Industrial Problem Solving)  

CHE 591 ĔŅĶĻŉĔļŅľńĺĕƟŀŀŇĽĶŃȮȮ3(3-0-9) 

 (Independent Study)  

ė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň              6 ľĬƞĺĵĔŇĨȮ
    ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅŏĸŊŀĔĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵȮ

3.1.1 ŐįĬĔŅĶĻŉĔļŅ 

ĝńŘĬĮƖĪňŗ 1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 100     ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ 
                 (Introduction to Chemical Engineering) 

           1(S/U) 

CHM 103    ŏėĴňıŊŘĬģŅĬ 
                 (Fundamental Chemistry) 

           3(3-0-6) 

CHM 160    ĮĢŇĭńĨŇĔŅĶŏėĴň 
                 (Chemistry Laboratory) 
 
 

           1(0-3-2) 
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LNG 105     ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇ 
                 (Academic English for International Students) 

           3(3-0-6) 

MTH 101     ėĦŇĨĻŅĽĨĶƢȮ1 
                 (Mathematics I) 

           3(3-0-6) 

PHY 103     ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1 

                 (General Physics for Engineering Students I) 

           3(3-0-6) 

PHY 191     ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1 
                 (General Physics Laboratory I) 

           1(0-2-2) 

GEN 111     ĴĬŋļĵƢĔńĭľĸńĔěĶŇĵĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
                 (Man and Ethics of  Living) 

           3(3-0-6) 

                           ĶĺĴ    18  (15-5-34) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 54 

ĝńŘĬĮƖĪňŗ 1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 103     ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ 
                 (Material and Energy Balances) 

            3(3-0-6) 

LNG 106     ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Academic Listening and Speaking) 

            3(3-0-6) 

MEE 111     ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 
                 (Engineering Drawing) 

            3(2-3-6) 

MTH 102     ėĦŇĨĻŅĽĨĶƢ 2 
                 (Mathematics II) 

            3(3-0-6) 

PHY 104      ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2 
                 (General Physics for Engineering Students  II) 

            3(3-0-6) 

PHY 192      ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ2 
                 (General Physics Laboratory II) 

            1(0-2-2) 

GEN 121      ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅ 
                 (Learning and Problem Solving Skills) 

            3(3-0-6) 

                           ĶĺĴ    19  (17-5-36) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 58 

ĝńŘĬĮƖĪňŗ 2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 210     ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴ 
                 (Industrial Organic Chemistry) 
 

          3(3-0-6) 



34 
 

 

CHE 231     ıŊŘĬģŅĬĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶ 
                 (Fundamentals of Momentum, Heat and Mass Transfer) 

          4(4-0-8) 

CHE 241     ŀŋĦľıĸĻŅĽĨĶƢȮ1 
                 (Thermodynamics I) 

          3(3-0-6) 

LNG 107     ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶ 
                 (Academic Reading and Writing) 

          3(3-0-6) 

GEN 231     ĴľńĻěĶĶĵƢŐľƞĚėĺŅĴėŇħ 
                 (Miracle of  Thinking) 

          3(3-0-6) 

MTH 201    ėĦŇĨĻŅĽĨĶƢȮ3 
                 (Mathematics III) 

          3(3-0-6) 

                           ĶĺĴ    19  (19-0-38) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 57 

ĝńŘĬĮƖĪňŗ 2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CPE 100     ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ 
                 (Computer Programming for Engineers) 

         3(2-2-6) 

CHE 212     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Industrial Organic Chemistry Laboratory) 

          1(0-3-2) 

CHE 213     ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ 
                 (Analytical Chemistry and Instrument) 

          3(3-0-6) 

CHE 242     ŀŋĦľıĸĻŅĽĨĶƢȮ2 
                 (Thermodynamics II) 

          3(3-0-6) 

CHE 333     ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
                 (Fluid Mechanics and Equipment Design) 

          3(3-0-6) 

GEN 241     ėĺŅĴĚħĚŅĴŐľƞĚĝňĺŇĨ 
                 (Beauty of Life) 

          3(3-0-6) 

GEN 101     ıĸĻŉĔļŅ 
                 (Physical Education) 

          1(0-2-2) 

MEE 214     ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 
                 (Engineering Mechanics) 

          3(3-0-6) 

                           ĶĺĴ    20  (17-7-40) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 64 
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ĝńŘĬĮƖĪňŗ 3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 334     ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
                 (Heat Transfer and Equipment Design) 

        3(3-0-6) 

CHE 343     ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢ 
                 (Chemical Kinetics and Reactor Design) 

         3(3-0-6) 

CHE 471     ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟ 
                 (Engineering Materials and Selection) 

         3(3-0-6) 

PRE 372      ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŜŅľĶńĭĺŇĻĺĔĶ 
                 (Probability and Statistics for Engineers) 

         3(3-0-6) 

GEN 351     ĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞŐĸŃĳŅĺŃįŌƟĬŜŅ 
                   (Modern Management and Leadership) 

         3(3-0-6) 

MTH 303    ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕ 
                 (Numerical  Methods) 

         3(3-0-6) 

                           ĶĺĴ    18  (18-0-36) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 54 
 

 ĝńŘĬĮƖĪňŗ 3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 301     ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴň 
                 (Chemical Process Industries) 

         3(2-2-6) 

CHE 335     ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
                 (Mass transfer and Equipment Design) 

         3(3-0-6) 

CHE 461     ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴ 
                 (Process Dynamics and Control) 

         3(3-0-6) 

CHE 481     ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴň 1 
                 (Chemical Engineering Laboratory I) 

         2(1-3-4) 

GEN xxx      ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
                 (Elective) 

         3(3-0-6) 

EEE 102      ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ) 
                 (Electrotechnology I Power) 

         3(2-3-6) 

PRE 380      ŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 
                 (Engineering Economics) 

         3(3-0-6) 

                           ĶĺĴ    20  (17-8-36) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 61 
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ĳŅėķħŌĶƟŀĬĮƖĪňŗȮ3  
CHE 300     ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 
                 (Industrial Training) 

        2 (S/U) 

ĝńŘĬĮƖĪňŗ 4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 473     ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 
                 (Chemical Plant Safety) 

         3(3-0-6) 

CHE 482     ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴň  2 
                 (Chemical Engineering Laboratory II) 

         2(1-3-4) 

CHE 483     ĽńĴĴĬŅĮĶŇĠĠŅĨĶň 
                 (Undergraduate Seminar)  

         1(0-2-3) 

CHE 484     őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ1 
                 (Chemical Engineering Project 1) 

         1(0-2-3) 

CHE xxx      ĺŇĝŅŏĸŊŀĔĺŇĻĺĔĶĶĴŏėĴň 
                 (Chemical Engineering Elective) 

         3(3-0-9) 

GEN xxx      ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ
                 (Elective) 

         3(3-0-6) 

PRE 290      ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬŀŋĨĽŅľĔĶĶĴ 
                 (Industrial Organization and Management) 

         3(3-0-6) 

XXX xxx      ĺŇĝŅŏĸŊŀĔŏĽĶň 
                 (Free Elective) 

         3(3-0-6) 

                           ĶĺĴ    19  (16-7-43) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 66 

ĝńŘĬĮƖĪňŗ 4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
ĶľńĽĺŇĝŅȮȮȮȮȮȮȮȮȮĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
CHE 452     ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 
                 (Chemical Engineering Plant Design) 

         3(3-0-6) 

CHE 454     őėĶĚĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŏėĴň 
                 (Chemical Engineering Design Project) 

         1(0-2-3) 

CHE 485     őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ2 
                   (Chemical Engineering Project II) 

         3(0-6-9) 

CHE xxx      ĺŇĝŅŏĸŊŀĔĺŇĻĺĔĶĶĴŏėĴň 
                 (Chemical Engineering Elective) 

         3(3-0-9) 
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XXX xxx      ĺŇĝŅŏĸŊŀĔŏĽĶň 
                 (Free Elective) 

         3(3-0-6) 

                           ĶĺĴ    13  (9-8-33) 
         ĝńŗĺőĴĚ/ĽńĮħŅľƢȮ= 50 

 
3.1.5 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ

ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮ(ĳŅėįĬĺĔȮĔ.) 
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ĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 

3.2.1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

1 ĶĻ.ħĶ.ŀńĻĺŇĬȮȮĴňĝńĵ 
 

- Ph.D. (Biochemical 
Engineering), University of 
California, Irvine, U.S.A. 
(1999) 

10 10 10 10 10 

- ĺĪ.Ĵ. (ĝňĺŏėĴň)
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, œĪĵȮ
(2536) 
- ĺĪ.ĭ. (ĝňĺĺŇĪĵŅ), ŏĔňĵĶĨŇĬŇĵĴ
, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, œĪĵȮȮ
(2533) 

2 ĶĻ.ħĶ.ĺŇĪĵŅȮŏĪıœıĤŌĶĵƢ - Doctorate (Chem. Eng.), 
INP Toulouse, France 
(1990) 

10 10 10 10 10 

- DEA (Chem. Eng.), INP 
Toulouse), France (1987) 
- ĺĪ.Ĵ. (ŏėĴňŏĪėĬŇė), 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ
(2525) 
-ĺĪ.ĭ. (ŏėĴňŏĪėĬŇė), 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ
(2520) 
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ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

3 įĻ.ħĶ.ěŇĬħŅĶńĨĬƢȮȮıŇĴıƢĽĴŅĬ - Ph.D. (Chem.Eng.)  
Syracuse University, U.S.A. 
(1998) 

10 10 10 10 10 

- ĺĻ.Ĵ. (ĺĻ.ŏėĴň),  ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
œĪĵȮȮ(2535) 
- ĺĪ.ĭ.(ŏėĴň), ĴľŅĺŇĪĵŅĸńĵ
ĶŅĴėŜŅŐľĚ, œĪĵȮ(2528) 

4 įĻ.ħĶ.ĮŅĬěńĬĪĶƢȮȮȮĻĶňěĶŌĠ - Ph.D. (Material 
Engineering and Materials 
Design),  University of 
Nottingham,  England  
(2000) 

10 10 10 10 10 

- ĺĻ.ĭ. (ĺĻ.ŏėĴňȮȮŏĔňĵĶĨŇĬŇĵĴ), 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, œĪĵȮȮ(2537) 
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ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

5 ħĶ.ĪĶŅĵĺĶĶĦȮȮĬĺŏĸŇĻĮƤĠĠŅ - PhD. (Chemistry), 
Université Louis Pasteur 
(Strasbourg 1), France 
(2007) 

10 10 10 10 10 

- Master Chemistry ans 
physic od polymer, 
material and surface, 
Université Louis Pasteur 
(Strasbourg 1), France 
(2003) 
- Master Organic and 
supramolecular 
(chemistry), Université 
Louis Pasteur (Strasbourg 
1),  France (2002) 

  - Bachelor of science, 
(Chemistry),  Université 
Louis Pasteur (Strasbourg 
1), France (2001) 
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3.2.2 ŀŅěŅĶĵƢĮĶŃěŜŅ 

ĸŜŅħńĭ 
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

1 ĶĻ.ħĶ.ĮƕĵŃĭŋĨĶȮȮĺŅĬŇĝıĚļƢıńĬīŋƢ 
 

- D.Eng. (Water and 
Wastewater Eng.),  AIT., 
Thailand (1999) 

6 6 10 10 10 

- ĺĻ.Ĵ. (ŏĪėőĬőĸĵň
ĽŇŗĚŐĺħĸƟŀĴ) , ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
œĪĵȮ(2537) 
- ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴŏėĴň) , 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, œĪĵȮ(2534) 

2 ĶĻ.ħĶ.ĺŇĺńĥĬƢȮȮȮȮŏĶŊŀĚŏĸŇĻĮƤĠĠŅĔŋĸȮ
 

- Dr.rer. nat (Tech. Chem.), 
Insitut für Technische 
Chemie der Universität 
Hannover, Germany (1993) 

3 3 3 3 3 

- M. Eng. (Fermentation 
Technology),  
Faculty of Engineering, 
Osaka University, Japan 
(1992) 
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ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

  - B. Eng. (Fermentation 
Technology), 
Faculty of Engineering, 
Osaka University (1990) 

     

3 ĶĻ.ħĶ.ĽŋĺŇĪĵƢȮȮȮŏĨňĵ - D.Eng. (Energy 
Technology), A.I.T.,  
Thailand (1990) 

3 3 3 3 3 

- ĺĻ.Ĵ.(ŏĪėőĬőĸĵňıĸńĚĚŅĬ), 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, œĪĵȮ(2526) 
- ĺĻ.ĭ.(ĺĻ.ŏėĴň), ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
œĪĵȮ(2521) 

4 ĶĻ.ħĶ.ĺŇőĶěĬƢȮȮĭŋĠŀŜŅĬĺĵĺŇĪĵŅȮ- D.Eng. (Chemical 
Engineering), The 
University of Tokyo, Japan 
(1996) 

10 10 10 10 10 

- M.Eng. (Ind. Eng.),  Tokyo 
Institute of Technology, 
Japan (1985) 
B.Eng. ( Chemical 
Engineering), Tokyo 
Institute of Technology, 
Japan (1983) 
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ĸŜŅħńĭ 
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

5 ĶĻ.ħĶ.ĽŋĳŅĳĶĦƢȮȮŏĪŀħŏĪňĵĬĺĚļƢ 
 

- Ph.D. (Chemical 
Engineering ), University of 
Illinois at Chicago, U.S.A. 
(1995) 

10 10 10 10 10 

- M.Eng. (Mechanical 
Engineering), University of 
Hawaii, U.S.A. (1991) 
- ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴŏėĴň), 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, œĪĵȮ(2528) 
- ĺĪ.ĭȮ(ĺńĽħŋĻŅĽĨĶƢ),  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵ 
(2525) 

6 ĶĻ.ħĶ.ŀĬĺńĝȮȮȮĽńĚĕƢŏıŖĝĶ 
 

- Ph.D. (Chemical and 
Petroleum-Refining 
Engineering), Colorado 
School of Mines, U.S.A. 
(1997) 

10 10 10 10 10 

- ĺĪ.ĭ. (ŏėĴňŏĪėĬŇė), 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ
(2534) 
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ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

7 ĶĻ.ħĶ.ĕĺńĠĝĬĔȮȮıĽŋĺńĨ 
 

- Ph.D. (Bioprocess Eng.), 
Cornell U., U.S.A. (2004) 

10 10 10 10 10 

- B.Eng. (Bioprocess Eng.), 

California Institute of 

Technology, U.S.A. (1998) 

8 ĶĻ.ħĶ.ĽĴĬŉĔȮȮěŅĶŋħŇĸĔĔŋĸ - Ph.D. (Chemical 

Engineering), Imperial 

College, University of 

London, England (2000) 

- ĺĻ.Ĵ. (ĺĻ.ŏėĴň) ěŋĿŅĸĚĔĶĦƢ

ĴľŅĺŇĪĵŅĸńĵ, œĪĵȮ(2538) 

- ĺĪ.ĭ. (ěŋĸĝňĺĺŇĪĵŅȮȮŏĔňĵĶĨŇ

ĬŇĵĴ) ĽŅĭńĬŏĪėőĬőĸĵňıĶŃ

ěŀĴŏĔĸƟŅīĬĭŋĶň, œĪĵȮȮ(2531) 

10 10 10 10 10 
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ĸŜŅħńĭȮ
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

9 ĶĻ.ħĶ.ĽĴŏĔňĵĶĨŇȮĮĶńĝĠŅĺĶŅĔĶ 
 

- Ph.D. (Chemical 
Engineering) UMIST, 
England (2000) 
- ĺĻ.Ĵ. (ĺĻ.ŏėĴň) ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

œĪĵȮȮ(2535) 

- ĺĻ.ĭ. (ĺĻ.ŏėĴň) 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 

œĪĵȮȮ(2533) 

10 10 10 10 10 

10 įĻ.ħĶ.ĭŋĦĵıńĨȮȮĽŋĳŅĬŇĝ 
 

- Ph.D. (Process 
Integration) University of 
Manchester Institute of 
Science and Technology, 
England, (2000) 
- M.Sc. (Process 

Integration), University of 

Manchester Institute of 

Science and Technology, 

England (1994) 

6 6 6 6 6 
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ĸŜŅħńĭ 
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

  - ĺĻ.ĭ. (ĺĻ.ŏėĴňȮȮŏĔňĵĶĨŇĬŇĵĴ),  

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ

ŏĔĸƟŅīĬĭŋĶň, œĪĵȮȮ(2534) 

     

11 įĻ.ħĶĺňĶŃȮȮőĸľŃ - Ph.D. (Chemical 
Engineering), Vanderbilt 
University,  
Nashville, TN, U.S.A. (1999) 

- M.S. (Chemical 

Engineering),  

The University of 

Tennessee at 

Chattanooga, TN, U.S.A. 

(1994) 

- ĺĻ.Ĵ. (ĺĻ.ŏėĶŊŗŀĚĔĸ),ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

œĪĵȮȮ(2528) 

- ĺĻ.ĭ.(ĺĻ.ŏėĴň), ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

œĪĵȮȮ(2523) 

10 10 10 10 10 
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ĸŜŅħńĭ 
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

12 įĻ.ħĶ.ŀŜŅœıȮĝĬŃœĝĵ 
 

- ĺĻ.ħ. (ĺŇĻĺĔĶĶĴŏėĴň),  

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ

ŏĔĸƟŅīĬĭŋĶň,  œĪĵȮ(2543) 

- ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴŏėĴň),  

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ

ŏĔĸƟŅīĬĭŋĶň, œĪĵȮ(2536) 

- ĺĪ.ĭ. (ĺŇĻĺĔĶĶĴŏėĴň), ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

œĪĵȮ(2532) 

10 10 10 10 10 

13 įĻ.ħĶ.ĺŇĴĸĻŇĶŇȮȮĮĶňħŅĽĺńĽħŇśȮ- Ph.D. (Energy Technology),  

Royal Institute of Technology, 

Sweden (2006) 

- M.Sc. (Sustainable Energy 

Engineering), Royal 

Institute of Technology, 

Sweden (1999) 

10 10 10 10 10 
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ĸŜŅħńĭ 
ĝŊŗŀȮůĽĔŋĸ 

(ĶŃĭŋĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ) 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔėŋĦĺŋĥŇĽŌĚĽŋħ
ĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň) ĽĩŅĭńĬ
ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 (ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ(ĝĴ./ĽńĮħŅľƢ) 
(ĮƖĔŅĶĻŉĔļŅ) 

2558 2559 2560 2561 2562 

  - ĺĻ.ĭ. (ĺĻ.ŏėĴň) , ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

œĪĵȮȮ(2540) 

     

14 ħĶ.ĝŋĨŇĴŅȮȮĔƟŀĚĺőĶħĴ - Ph.D. (Chemical 
Engineering),  
University  New Brunswick, 

Canada (2014) 

- M.Sc. Petrochemical 

TechnologyThe Petroleum 

and Petrochemical 

College (PPC), Canada 

(2552) 

- ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴŏėĴň), 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ

ěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ

ĸŅħĔĶŃĭńĚ, œĪĵȮ(2550) 

10 10 10 10 10 
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ŀŅěŅĶĵƢıŇŏĻļȮ

   œĴƞĴň 

4.  ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĔŅĶİƗĔĚŅĬȮŐĸŃĽľĔŇěĻŉĔļŅ) (ĩƟŅĴň) 
ěŅĔįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěěŅĔįŌƟŒĝƟĭńĦĤŇĨȮĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıȮ
ĔƞŀĬŏĕƟŅĽŌƞĔŅĶĪŜŅĚŅĬěĶŇĚȮħńĚĬńŘĬŒĬľĸńĔĽŌĨĶěŉĚĴňĶŅĵĺŇĝŅİƗĔĚŅĬŏĮƦĬĺŇĝŅĭńĚėńĭȮȮ 
4.1  ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

 ėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĕŀĚĬńĔĻŉĔļŅȮĴňħńĚĬňŘ 
 1. ĪńĔļŃŒĬĔŅĶĮĢŇĭńĨŇĚŅĬěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮȮĨĸŀħěĬĴňėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶȮėĺŅĴěŜŅŏĮƦĬ
ŒĬĔŅĶŏĶňĵĬĶŌƟĪķļġňĴŅĔĵŇŗĚĕŉŘĬ 

  2. ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟĮƤĠľŅĪŅĚīŋĶĔŇěőħĵŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŏĮƦĬ
ŏėĶŊŗŀĚĴŊŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3. ĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟħň 
4. ĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚŏĺĸŅȮŐĸŃŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶȮĨĸŀħěĬĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

5. ĴňėĺŅĴĔĸƟŅŒĬĔŅĶŐĽħĚŀŀĔȮŐĸŃĬŜŅėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢœĮŒĝƟĮĶŃőĵĝĬƢŒĬĚŅĬœħƟ 
4.2 ĝƞĺĚŏĺĸŅ 
      ĳŅėĔŅĶĻŉĔļŅıŇŏĻļĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 
4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 

   ěńħŏĨŖĴŏĺĸŅŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅ 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ(ĩƟŅĴň) 

     ĕƟŀĔŜŅľĬħŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňȮŒĬĶŃħńĭĭŋėėĸľĶŊŀĶŃħńĭ
ĪňĴĚŅĬȮŐĸŃĴňĶŅĵĚŅĬĪňŗĨƟŀĚĬŜŅĽƞĚĨŅĴĶŌĮŐĭĭŐĸŃĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŀĵƞŅĚŏėĶƞĚėĶńħ 
5.1  ėŜŅŀīŇĭŅĵőħĵĵƞŀȮȮ 

    ĬńĔĻŉĔļŅĨƟŀĚİƗĔĮĢŇĭńĨŇĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ6 ĽńĮħŅľƢȮȮĳŅĵŒĨƟĔŅĶħŌŐĸ
ĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟĮĶŃĽŅĬĚŅĬŒĬőĶĚĚŅĬŐĸŃŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅ 
5.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ 

    ĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃ/ľĶŊŀĪŜŅĚŅĬŏĮƦĬĪňĴȮ 
5.3 ĝƞĺĚŏĺĸŅȮȮ 
     ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ĕŀĚĝńŘĬĮƖĪňŗȮ4 
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5.4  ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
  4 ľĬƞĺĵĔŇĨ (ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ěŜŅĬĺĬȮ1 ľĬƞĺĵĔŇĨȮŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ěŜŅĬĺĬȮ3 ľĬƞĺĵĔŇĨ) 

5.5 ĔŅĶŏĨĶňĵĴĔŅĶȮ 
       ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅȮȮěńħİƗĔŀĭĶĴĔŅĶĮĢŇĭńĨŇĨĬŒĬĔŅĶİƗĔĚŅĬȮ 

5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮȮ 
     ĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬĪňŗœħƟĔŜŅľĬħĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĨŅĴĶŃĵŃŏĺĸŅȮŐĸŃĔŅĶěńħĽŀĭĔŅĶ
ĬŜŅŏĽĬŀĪňŗĴňŀŅěŅĶĵƢĽŀĭœĴƞĨŗŜŅĔĺƞŅȮ3 ėĬ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1.  ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
ħƟŅĬĭŋėĸŇĔĳŅıȮ- ĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚȮĔŅĶŐĨƞĚĔŅĵȮĔŅĶŏĕƟŅĽńĚėĴȮŏĪėĬŇėĔŅĶŏěĶěŅȮ

ĽŊŗŀĽŅĶȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮŐĸŃĔŅĶĺŅĚĨńĺŒĬĔŅĶĪŜŅĚŅĬŒĬĭŅĚĶŅĵĺŇĝŅ
ĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃŒĬĔŇěĔĶĶĴĮƤěĜŇĴĬŇŏĪĻȮĔƞŀĬĪňŗĬńĔĻŉĔļŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

ħƟŅĬĳŅĺŃįŌƟĬŜŅȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭĨĸŀħěĬĴňĺŇĬńĵ
ŒĬĨĬŏŀĚȮ

- ĔŜŅľĬħŒľƟĴňĶŅĵĺŇĝŅĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŜŅľĬħŒľƟĪŋĔėĬĴň
ĽƞĺĬĶƞĺĴŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅœħƟĽĶƟŅĚĳŅĺŃ
įŌƟĬŜŅŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĪňŗħňȮ
- ĴňĔŇěĔĶĶĴĬńĔĻŉĔļŅĪňŗĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅľĴŋĬŏĺňĵĬĔńĬŏĮƦĬľńĺľĬƟŅŒĬ
ĔŅĶħŜŅŏĬŇĬĔŇěĔĶĶĴȮŏıŊŗŀİƗĔŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶńĭįŇħĝŀĭȮ
- ĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅŏĶňĵĬĨĶĚŏĺĸŅŏĕƟŅŏĶňĵĬŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮŏĽĶŇĴėĺŅĴĔĸƟŅŒĬĔŅĶŐĽħĚėĺŅĴ
ėŇħŏľŖĬȮ

ěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ

- ĴňĔŅĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮȮŏėŅĶıŒĬĽŇĪīŇĪŅĚ
ĮƤĠĠŅŐĸŃĕƟŀĴŌĸĽƞĺĬĭŋėėĸ 
- ĔŅĶĽŀħŐĪĶĔŒĬĺŇĝŅŏĶňĵĬȮ

ĴňĺŇĬńĵȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭȮ

- ĔŅĶĽŀħŐĪĶĔŒĬĺŇĝŅŏĶňĵĬ 
- ĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅĶńĭįŇħĝŀĭŒĬĔŇěĔĶĶĴĨƞŅĚŕȮ

ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚ 

- ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŏĝƞĬȮĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸ
ĽŅĶĽĬŏĪĻŐĸŃĨŇħĨŅĴŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵŀĵŌƞŏĽĴŀȮŏĮƦĬĨƟĬȮ
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2.   ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
2.1 ėŋĦīĶĶĴȮěĶŇĵīĶĴȮ

 2.1.1  įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ĬńĔĻŉĔļŅĨƟŀĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŏıŊŗŀŒľƟĽŅĴŅĶĩħŜŅŏĬŇĬĝňĺŇĨĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĽńĚėĴŀĵƞŅĚĶŅĭĶŊŗĬȮŐĸŃŏĮƦĬ

ĮĶŃőĵĝĬƢĨƞŀĽƞĺĬĶƞĺĴȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀįĸĪňŗŏĔŇħĕŉŘĬŏĝƞĬŏħňĵĺĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĽŅĕŅŀŊŗĬȮŕȮŀŅěŅĶĵƢ
ĪňŗĽŀĬŒĬŐĨƞĸŃĺŇĝŅĨƟŀĚıĵŅĵŅĴĽŀħŐĪĶĔŏĶŊŗŀĚĪňŗŏĔňŗĵĺĔńĭĽŇŗĚĨƞŀœĮĬňŘĪńŘĚȮ5 ĕƟŀȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅ
ėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴœĮıĶƟŀĴĔńĭĺŇĪĵŅĔŅĶĨƞŅĚȮŕȮĪňŗĻŉĔļŅȮĶĺĴĪńŘĚŀŅěŅĶĵƢĨƟŀĚĴňėŋĦĽĴĭńĨŇħƟŅĬėŋĦīĶĶĴȮ
ŐĸŃěĶŇĵīĶĶĴŀĵƞŅĚĬƟŀĵȮ5 ĕƟŀĨŅĴĪňŗĶŃĭŋœĺƟ 

(1) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
 ŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

 (2)  ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮ 
  ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
 (3)  ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭ

ėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚ
ėĺŅĴŏĮƦĬĴĬŋļĵƢ 

 (4)  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀĭŋėėĸȮŀĚėƢĔĶȮ
ĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 (5)  ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıȮĶĺĴĩŉĚ
ŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŒĬŐĨƞĸŃĽŅĕŅȮĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬ 

 2.1.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
 ĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬ

ŒľƟĨĶĚŏĺĸŅĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶńĭįŇħĝŀĭőħĵ
ŒĬĔŅĶĪŜŅĚŅĬĔĸŋƞĴĬńŘĬĨƟŀĚİƗĔŒľƟĶŌƟľĬƟŅĪňŗĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅĔĸŋƞĴŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢőħĵĨƟŀĚ
œĴƞĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĸŀĔĔŅĶĭƟŅĬĕŀĚįŌƟŀŊŗĬȮȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚ
ĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĴňĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ ŏĝƞĬȮĔŅĶĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĪŜŅħňȮȮĪŜŅĮĶŃőĵĝĬƢŐĔƞĽƞĺĬĶĺĴŏĽňĵĽĸŃ 
2.1.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
  (1)  ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬ ĔŅĶĽƞĚĚŅĬĨŅĴĔŜŅľĬħ 
   ĶŃĵŃŏĺĸŅĪňŗĴŀĭľĴŅĵȮŐĸŃĔŅĶĶƞĺĴĔŇěĔĶĶĴ 

(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴ 
   ľĸńĔĽŌĨĶ 
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 (3)  ĮĶŇĴŅĦĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭ 
 (4)  ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

2.2 ėĺŅĴĶŌƟ    
2.2.1  įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

  ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĬńŘĬĨƟŀĚŏĮƦĬĽŇŗĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĶŌƟŏıŊŗŀŒĝƟĮĶŃĔŀĭŀŅĝňıŐĸŃĝƞĺĵıńĥĬŅĽńĚėĴȮ
ħńĚĬńŘĬĴŅĨĶģŅĬėĺŅĴĶŌƟĨƟŀĚėĶŀĭėĸŋĴĽŇŗĚĨƞŀœĮĬňŘ 

(1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 
ŐĸŃŏĻĶļģĻŅĽĨĶƢ ŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶ
ĽĶƟŅĚĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňȮ

(2) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŒĬŏĬŊŘŀľŅ 
ĕŀĚĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚĺŇĻĺĔĶĶĴ 

  (3)  ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
    (4)  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀ 
  ĪňŗŏľĴŅŃĽĴ ŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬȮ
  (5)  ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬȮŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚ 
  œħƟ 
2.2.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ŒĝƟĔŅĶĽŀĬŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬľĸńĔĔŅĶĪŅĚĪķļġňȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟĪŅĚĮĢŇĭńĨŇŒĬ

ĽĳŅıŐĺħĸƟŀĴěĶŇĚȮőħĵĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚĶŅĵĺŇĝŅ
ĨĸŀħěĬŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅĬńŘĬȮŕȮĬŀĔěŅĔĬňŘėĺĶěńħŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅħŌ
ĚŅĬŐĸŃĬńĔĻŉĔļŅİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
2.2.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟȮ 
          ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅȮŒĬħƟŅĬĨƞŅĚȮŕȮėŊŀ 
 (1)  ĭĪĪħĽŀĭĵƞŀĵ 
 (2)  ĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
 (3)  ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪŜŅ 
 (4)  ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬ 
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 2.3  ĪńĔļŃĪŅĚĮƤĠĠŅ 
2.3.1  įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

 ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŐĸŃĮĶŃĔŀĭĺŇĝŅĝňıœħƟőħĵıŉŗĚĨĬŏŀĚœħƟŏĴŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸƟĺȮ
ħńĚĬńŘĬĬńĔĻŉĔļŅěŜŅŏĮƦĬĨƟŀĚœħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃĪŅĚĮƤĠĠŅœĮıĶƟŀĴĔńĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕĦŃĪňŗĽŀĬĬńĔĻŉĔļŅȮȮŀŅěŅĶĵƢĨƟŀĚŏĬƟĬŒľƟĬńĔĻŉĔļŅėŇħľŅŏľĨŋįĸȮŏĕƟŅŒěĪňŗĴŅŐĸŃ
ĽŅŏľĨŋĕŀĚĮƤĠľŅȮĺŇīňĔŅĶŐĔƟĮƤĠľŅĶĺĴĪńŘĚŐĬĺėŇħħƟĺĵĨĬŏŀĚȮœĴƞĽŀĬŒĬĸńĔļĦŃĪƞŀĚěŜŅȮĬńĔĻŉĔļŅĨƟŀĚĴň
ėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮěŅĔĔŅĶĽŀĬŏıŊŗŀŒľƟŏĔŇħĪńĔļŃĪŅĚĮƤĠĠŅħńĚĬňŘ 

(1)  ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħňȮ 
(2)  ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶȮ 
(3)  ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭ ĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸ
 ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
(4)   ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶ 
 ıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ
(5)  ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮȮ 
 ŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞȮŕ 

2.3.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  (1)  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 (2)  ĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴ 
             (3)  ŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĮĢŇĭńĨŇěĶŇĚ 

2.3.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮĪŜŅœħƟőħĵĔŅĶŀŀĔĕƟŀĽŀĭĪňŗĪŜŅŒľƟĬńĔĻŉĔļŅĨƟŀĚ

ŒĝƟėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŒĬĔŅĶŐĔƟĮƤĠľŅȮŏĴŊŗŀœħƟėŜŅĨŀĭŐĸƟĺȮĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢĪňŗœħƟĺƞŅĴňėĺŅĴ
ĩŌĔĨƟŀĚȮľĶŊŀŏľĴŅŃĽĴľĶŊŀœĴƞȮŒĬĭŅĚĔĶĦňĬńĔĻŉĔļŅěŃĨƟŀĚĽŅĴŅĶĩĺŇŏėĶŅŃľƢĨƞŀœĮœħƟĩŉĚŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗěŃĪŜŅŒľƟœħƟįĸĸńıīƢĪňŗħňĕŉŘĬ 

 2.4  ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2.4.1  įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭįŇħĝŀĭ 

 ĬńĔĻŉĔļŅĨƟŀĚŀŀĔœĮĮĶŃĔŀĭŀŅĝňıĞŉŗĚĽƞĺĬŒľĠƞĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭĭŋėėĸĪňŗœĴƞĶŌƟěńĔĴŅĔƞŀĬȮĭŋėėĸĪňŗĴŅěŅĔ
ĽĩŅĭńĬŀŊŗĬȮŕȮŐĸŃĭŋėėĸĪňŗěŃĴŅŏĮƦĬįŌƟĭńĚėńĭĭńĠĝŅȮľĶŊŀĭŋėėĸĪňŗěŃĴŅŀĵŌƞŒĨƟĭńĚėńĭĭńĠĝŅȮėĺŅĴĽŅĴŅĶĩĪňŗěŃ
ĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚȮŕȮŏĮƦĬŏĶŊŗŀĚěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚȮħńĚĬńŘĬŀŅěŅĶĵƢĨƟŀĚĽŀħŐĪĶĔĺŇīňĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮĨƞŀœĮĬňŘŒľƟĬńĔĻŉĔļŅĶŃľĺƞŅĚĪňŗĽŀĬĺŇĝŅȮľĶŊŀŀŅěŒľƟĬńĔĻŉĔļŅœĮŏĶňĵĬĺŇĝŅĪŅĚħƟŅĬĽńĚėĴĻŅĽĨĶƢ
ĪňŗŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮħńĚĬňŘ 
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(1)  ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĪňŗĻŉĔļŅĴŅĽŊŗŀĽŅĶ
ĨƞŀĽńĚėĴœħƟŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 

(2)   ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮ
ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 

(3)   ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ

(4)   ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬ
ĔĸŋƞĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 

(5)  ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬ ŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀ
ĽńĚėĴ 

2.4.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ 
    ėĺŅĴĶńĭįŇħĝŀĭ 
ŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬĕƟŅĴ

ľĸńĔĽŌĨĶȮľĶŊŀĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢĭŋėėĸŀŊŗĬȮľĶŊŀįŌƟĴňĮĶŃĽĭĔŅĶĦƢȮőħĵĴňėĺŅĴėŅħľĺńĚŒĬ
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮħńĚĬňŘ 

(1)  ĽŅĴŅĶĩĪŜŅĚŅĬĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 
(2)  ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
(3)  ĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶĪňŗœĮĮĢŇĭńĨŇĚŅĬœħƟŏĮƦĬŀĵƞŅĚħň 
(4)  ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 
(5)  ĴňĳŅĺŃįŌƟĬŜŅ 

2.4.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ
ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬŐĸŃ

ĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶĶƞĺĴĔŇěĔĶĶĴĨƞŅĚȮŕ ŐĸŃėĺŅĴėĶĭĩƟĺĬĝńħŏěĬĨĶĚĮĶŃŏħŖĬĕŀĚĕƟŀĴŌĸ
ĪňŗœħƟ 
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 2.5  ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2.5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ĬńĔĻŉĔļŅĨƟŀĚĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĕńŘĬĨŗŜŅħńĚĬňŘ 

 (1)  ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
  (2)  ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢȮĨƞŀ 
   ĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

(3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

(4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ 
ĽńĠĸńĔļĦƢ 

(5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ 
ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

2.5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃȮ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽŊŗŀĽŅĶĬňŘŀŅěĪŜŅœħƟŒĬ

ĶŃľĺƞŅĚĔŅĶĽŀĬȮőħĵŀŅěŒľƟĬńĔĻŉĔļŅŐĔƟĮƤĠľŅȮĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĕŀĚĺŇīňŐĔƟĮƤĠľŅȮŐĸŃŒľƟĬŜŅŏĽĬŀ
ŐĬĺėŇħĕŀĚĔŅĶŐĔƟĮƤĠľŅȮįĸĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıȮĨƞŀĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮŀŅěĴňĔŅĶĺŇěŅĶĦƢŒĬŏĝŇĚ
ĺŇĝŅĔŅĶĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĔĸŋƞĴĬńĔĻŉĔļŅȮŏĝƞĬȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟĬńĔĻŉĔļŅœħƟ
ĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮŐĸŃĽĩŅĬĔŅĶĦƢŏĽĴŊŀĬěĶŇĚȮŐĸŃĬŜŅŏĽĬŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴȮŏĶňĵĬĶŌƟ
ŏĪėĬŇėĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬľĸŅĔľĸŅĵĽĩŅĬĔŅĶĦƢ 
2.5.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽŊŗŀĽŅĶȮŏĝƞĬ 
(1) ĔŅĶĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟĪķļġňȮĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵň 

 ĽŅĶĽĬŏĪĻľĶŊŀėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĪňŗŏĔňŗĵĺĕƟŀĚ 
(2) ĔŅĶĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵĕƟŀěŜŅĔńħȮŏľĨŋįĸŒĬĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀ 

 ĨƞŅĚȮŕȮĔŅĶŀĳŇĮĶŅĵȮĔĶĦňĻŉĔļŅĨƞŅĚȮŕȮĪňŗĴňĔŅĶĬŜŅŏĽĬŀĨƞŀĝńŘĬŏĶňĵĬ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
3.1 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĕŀĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
 
 

ĶŅĵĺŇĝŅ 

ŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 

1. ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

2. ėĺŅĴĶŌƟ 
3. ĪńĔļŃ 
ĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ

ŐĸŃ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

6. ĔŅĶŏĶňĵĬĶŌƟ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 5.1 5.2 5.3 5.4 6.1 6.2 6.3 

GEN 101ȮPhysical Education  ̧ ¡ ¡   ̧   ̧ ¡ ¡ ¡ ¡  ̧  ̧  ̧  ̧  ̧  ̧ ¡  ̧  ¡ ¡   ̧  ̧ ¡ 

GEN 111 Man and Ethics of  
Living 

 ̧    ¡   ̧     ̧  ̧  ̧   ̧  ̧  ¡   ̧  ¡    ̧  

GEN 121 Learning and 
Problem Solving Skills 

¡     ̧  ̧  ̧  ̧  ¡ ¡  ¡ ¡ ¡ ¡ ¡ ¡ ¡  ¡ ¡ ¡ ¡ ¡ ¡ ¡ 

GEN 211 The Philosophy of 
Sufficiency Economy 

 ̧ ¡   ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧  ̧  ̧ ¡ ¡  ̧    ¡ ¡  ̧  ̧  ̧

GEN 231 Miracle of  Thinking  ¡    ̧  ̧  ̧  ̧  ̧  ̧ ¡   ̧  ̧  ̧  ̧  ¡   ̧  ̧
 
  ̧  ¡  ̧ ¡ 

GEN 241 Beauty of Life   ̧  ̧ ¡  ̧ ¡  ̧  ¡  ̧  ̧  ¡ ¡ ¡  ̧  ¡   ̧  
 
 ¡ ¡ ¡  

GEN 301ȮHolistic Health 
Development 

¡     ̧  ̧  ̧ ¡ ¡ ¡  ¡ ¡ ¡ ¡ ¡ ¡ ¡  ̧   ¡ ¡  ̧  ̧  

GEN 311 Ethics in Science-
Based Society 

 ̧     ¡   ̧  ̧    ̧         ̧      ¡ 

GEN 321 The History of 
Civilization 

  ̧  ̧ ¡  ̧  ̧  ̧   ̧   ¡          ¡ ¡    ̧
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ĶŅĵĺŇĝŅ 

ŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 

1. ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

2. ėĺŅĴĶŌƟ 
3. ĪńĔļŃ 
ĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ

ŐĸŃ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

6. ĔŅĶŏĶňĵĬĶŌƟ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 5.1 5.2 5.3 5.4 6.1 6.2 6.3 

GEN 331 Man and Reasoning   ̧       ̧  ̧   ¡  ̧ ¡        ̧ ¡ ¡ ¡   ̧

GEN 341 Thai Indigenous 
Knowledge 

  ̧  ̧  ̧   ¡  ̧ ¡   ¡  ¡  ¡        ¡ ¡ ¡ ¡  

GEN 351 Modern 
Management and 
Leadership 

 ̧     ̧  ̧  ̧ ¡  ̧ ¡   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧ ¡ ¡ ¡ ¡  ̧

GEN 352 Technology and 
Innovation for Sustainable 
Development  

  ̧   ¡   ̧  ̧   ̧   ̧  ¡   ̧  ̧  ̧    ̧ ¡ ¡  ¡  ̧

GEN 353ȮManagerial 
Psychology 

 ̧ ¡    ̧  ̧  ̧ ¡  ̧ ¡  ̧ ¡  ̧  ̧  ̧  ̧  ̧  ̧  ¡ ¡ ¡  ̧ ¡  ̧ ¡ 

GEN 411 Personality 
Development  
and Public Speaking 

  ̧    ̧  ̧  ̧  ¡  ̧   ̧   ̧  ̧   ̧    ̧  ̧  ̧  ̧ ¡  ̧  

GEN 412 Science and Art  of 
Living  and Working 

¡  ̧    ̧  ¡ ¡  ̧   ¡ ¡ ¡  ̧ ¡     ̧      ̧  
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ĶŅĵĺŇĝŅ 

ŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 

1. ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

2. ėĺŅĴĶŌƟ 
3. ĪńĔļŃ 
ĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ

ŐĸŃ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

6. ĔŅĶŏĶňĵĬĶŌƟ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 5.1 5.2 5.3 5.4 6.1 6.2 6.3 

GEN 421ȮIntegrative Social 
Sciences 

  ̧    ̧     ̧    ̧ ¡ ¡   ̧     ̧ ¡  ¡   ̧ ¡ 

GEN 441 Culture and 
Excursion 

  ̧  ̧  ̧ ¡   ¡ ¡ ¡  ¡  ̧ ¡   ̧ ¡  ̧    ¡ ¡  ̧ ¡  

LNG 105 Academic English 
for International Students 

 ̧     ̧  ¡ ¡  ̧        ̧    ¡   ̧  ̧ ¡  ̧  

LNG 106 Academic Listening 
and  Speaking 

 ̧     ̧  ¡ ¡  ̧        ̧    ¡   ̧  ̧ ¡  ̧  

LNG 107 Academic Reading 
and  Writing 

 ̧     ̧  ¡ ¡  ̧        ̧    ¡   ̧  ̧ ¡  ̧
 
 

LNG 121 Learning Language 
and Culture 

  ̧    ̧   ̧   ̧    ̧  ¡        ̧  ̧  ̧  ̧ ¡ ¡ 

LNG 122 English through 
Independent Learning 

 ̧ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡ ¡ ¡ ¡ ¡ ¡  ̧   ̧   ̧  ̧  ̧  ̧  ̧

LNG 231 Reading 
Appreciation 

 ̧     ̧  ¡  ¡  ̧       ̧     ¡ ¡  ̧  ̧ ¡ ¡ 
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ĶŅĵĺŇĝŅ 

ŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 

1. ėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

2. ėĺŅĴĶŌƟ 
3. ĪńĔļŃ 
ĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ

ŐĸŃ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

6. ĔŅĶŏĶňĵĬĶŌƟ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 5.1 5.2 5.3 5.4 6.1 6.2 6.3 

LNG 232 Basic Translation  ̧     ̧  ¡   ̧    ̧ ¡   ¡     ¡  ̧  ̧  ̧   

LNG 233 Critical Reading  ̧     ̧  ̧  ̧  ̧  ̧    ¡  ̧ ¡       ̧  ¡    ̧

LNG 234 Intercultural 
Communication 

   ̧   ̧ ¡  ̧  ̧  ̧     ̧  ̧  ̧  ̧        ̧  ̧  ¡ 

LNG 235 English for 
Community Work 

 ̧     ̧   ̧   ̧  ̧       ̧    ¡   ̧  ̧   ̧  

LNG 243 Reading and Writing 
for Career Success 

 ̧ ¡ ¡   ̧   ̧  ̧  ̧  ¡ ¡ ¡ ¡ ¡  ̧ ¡ ¡  ¡  ̧  ̧  ̧  ̧ ¡ ¡ 

LNG 294 Thai for 
Communication and Careers 

   ̧   ̧   ̧  ̧    ̧  ¡ ¡ ¡  ̧ ¡ ¡   ¡  ̧  ̧  ̧ ¡ ¡ 

LNG 295 Speaking Skills in 
Thai 

   ̧   ̧   ̧  ̧    ̧  ¡ ¡ ¡  ̧ ¡ ¡   ¡  ̧  ̧  ̧ ¡ ¡ 

LNG 296 Writing Skills in Thai    ̧   ̧   ̧  ̧ ¡ ¡  ̧  ¡ ¡ ¡  ̧ ¡ ¡   ¡  ̧  ̧  ̧ ¡ ¡ 

LNG 410 Business English  ̧     ̧   ̧  ̧  ̧ ¡ ¡ ¡ ¡ ¡   ̧  ¡  ¡ ¡  ̧  ̧    ̧
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1. ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
1.1 ėĺŅĴĞŊŗŀĽńĨĵƢ 
1.2 ĔŅĶĶńĭĶŌƟŐĸŃŒľƟėŋĦėƞŅ 
1.3 ĻŇĸĮŃȮĮĶŃŏıĦňȮŐĸŃĺńĥĬīĶĶĴ 
1.4 ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ 
2. ħƟŅĬėĺŅĴĶŌƟ 
2.1 ėĺŅĴĶŌƟĶŀĭŒĬĻŅĽĨĶƢ/ŏĬŊŘŀľŅĽŅĶŃĪňŗŏĔňŗĵĺĕƟŀĚ 
2.2 ĔŅĶŒĝƟėĺŅĴĶŌƟĴŅŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬ 
2.3 ĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĮĶńĭŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ/ĚŅĬĪňŗĶńĭįŇħĝŀĭ 
2.4 ĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟėĺŅĴĶŌƟŐĸŃŏľĨŋįĸ 
3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
3.1 ĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶĺŇıŅĔļƢ 
3.2 ĔŅĶėŇħŏĝŇĚĽĶƟŅĚĽĶĶėƢ 
3.3 ĔŅĶėŇħŏĝŇĚĴőĬĪńĻĬƢ 
 

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
4.1 ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
4.2 ĔŅĶŏėŅĶıįŌƟŀŊŗĬ 
4.3 ėĺŅĴŀħĪĬŐĸŃĔŅĶĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚ 
4.4 ĔŅĶĶŌƟěńĔĨńĺŏŀĚȮĔŅĶĮĶńĭĨńĺȮŐĸŃĔŅĶěńħĔŅĶŀŅĶĴĦƢ 
4.5 ĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 
4.6 ėĺŅĴŏĮƦĬįŌƟĬŜŅ 
4.7 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
4.8 ĽŋĕĳŅıŐĸŃŀĬŅĴńĵĪňŗħň 

 

5.  ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
5.1 ĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
5.2 ĔŅĶĶŌƟŏĪƞŅĪńĬĽŊŗŀŐĸŃĕƟŀĴŌĸĕƞŅĺĽŅĶ 
5.3 ĔŅĶŒĝƟĳŅļŅŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ 
5.4 ĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
 
6. ħƟŅĬĔŅĶŏĶňĵĬĶŌƟ 
6.1 ĔŅĶŏĶňĵĬĶŌƟįƞŅĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
6.2 ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ 
6.3 ĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔ 
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3.2 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĕŀĚľĴĺħĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮ

ėĦŇĨĻŅĽĨĶƢ ĺŇĻĺĔĶĶĴŏėĴň ŐĸŃıŊŘĬģŅĬĺŇĻĺĔĶĶĴ 

·  ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ     ¹   ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

ĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢ                          
CHM 103 ŏėĴňıŊŘĬģŅĬȮ
Fundamental Chemistry 

¹ · ¹ ·  · · ·  ¹ · · ¹ ¹ ¹  ¹ ¹ ¹ ·  · ¹ ¹ ¹ 

CHM 160 ĮĢŇĭńĨŇĔŅĶŏėĴň 
Chemistry Laboratory 

¹ · ¹ ·  · · ¹  ¹ · · ¹ ¹ ¹  ¹  ¹ ·     · 

MTH 101 ėĦŇĨĻŅĽĨĶƢȮ1 
Mathematics I 

 ¹  ¶  ¶ ¶ ¶ ¶ ¹ ¶ ¶ ¹ ¹ ¹ ¹  ¹ ¹   ¹  ¹ ¹ 

MTH 102 ėĦŇĨĻŅĽĨĶƢȮ2  
Mathematics II  

 ¹  ¶  ¶ ¶ ¶ ¶ ¹ ¶ ¶ ¹ ¹ ¹ ¹  ¹ ¹   ¹  ¹ ¹ 

MTH 201 ėĦŇĨĻŅĽĨĶƢȮ3 
Mathematics 3 

¹ ¹  ¶  ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¹ ¹ ¹  ¹ ¶  ¹ ¹ ¹ ¶ ¹ 

MTH 303 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕȮ¹ ¹ ¹ ¶  ¶ ¶ ¹ ¶ ¶ ¶ ¶ ¶ ¹ ¹ ¹   ¶  ¹   ¹ ¹ 
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

Numerical  Methods 

PHY 103 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1 

General Physics for Engineering Students  I 
 ¶    ¶ ¹ ¹   ¶       ¹      ¹  

PHY 104 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2 

General Physics for Engineering Students  II 
 ¶    ¶ ¹ ¹   ¶       ¹      ¹  

PHY 191 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1 
General Physics Laboratory I 

 ¶ ¶   ¹ ¶  ¹  ¹ ¶     ¹  ¹   ¶  ¹ ¹ 

PHY 192 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ2 
General Physics Laboratory II 

 ¶ ¶   ¹ ¶  ¹  ¹ ¶     ¹  ¹   ¶  ¹ ¹ 

ĺŇĝŅĪŅĚĺŇĻĺĔĶĶĴŏėĴň                          
CHE 100 ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ 
Introduction to Chemical Engineering 

 ¹  · ·  ·    ·    ·  · ·  ·      

CHE 103 ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬȮ
Material and Energy Balances 

 ¹  ¹ · · ·  · · ·  ·  ¹  · ·    · · ·  

CHE 210 ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴȮ
Industrial Organic Chemistry 

 ¹  ¹ · · ·    ·  · · ¹ · · ·    · · ·  

CHE 212 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ
Industrial Organic Chemistry Laboratory 

 ¹ · ¹ ¹ · ·  · · ·  · · ¹ ·   · ·  · · ·  
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
CHE 213 ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ 
Analytical Chemistry and Instruments   

 ¹  ¹ · ·   ·  ·  · · ¹ · · ·    · · · · 

CHE 231 ıŊŘĬģŅĬĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶȮ
Fundamentals of Momentum, Heat and Mass Transfer 

 ¹  ¹ · · ·    ·  ·  ¹  · ·        

CHE 241 ŀŋĦľıĸĻŅĽĨĶƢȮ1 
Thermodynamics I 

 ¹  ¹ · · ·  · · ·  ·  ¹  · ·   · · · · · 

CHEȮ242 ŀŋĦľıĸĻŅĽĨĶƢ 2 
Thermodynamics II 

 ¹  ¹ · · ·  ·  ¹  ·  ¹      · · · ¹ · 

CHE 300 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 
Industrial Training 

 ¹ · ¹ ·  · ·  · ·  · · · · · · · ·  · · ·  

CHE 301 ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴňȮ
Chemical Process Industries 

 ¹  · ·  ·   · ¹    ¶       · · ·  

CHE 333 ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
Fluid Mechanics and  Equipment Design 

 ¹  ¹ · · · · · · ¹  · · · ·     · · · · · 

CHE 334 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
Heat Transfer and Equipment Design 

· · · ¹ · · · · · · ·  ·  · · · · ·  · · · · · 

CHE 335 ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 
Mass transfer and Equipment Design 

· · · · · · · · · · ·  · · · · · · · · · · · · · 

CHE 343 ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚ
ĮĢŇĔĶĦƢ  

· · · · · · · · · · ·  ·  ¹    ·  · · · · · 
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

Chemical Kinetics and Reactor Design 

CHE 452 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 
Chemical Engineering Plant Design 

· ·  · · · · · · · ·  ·  ·      · · · · · 

CHE 454 őėĶĚĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŏėĴň 
Chemical Engineering Design Project 

 ¹ · · · · · · · · ·  · · ¹ · · · ·  · · · · · 

CHE 461 ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴ 
Process Dynamics and Control 

 ¶    · ·    ¹  ·  ¹          ¹ 

CHE 471 ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟȮ

Engineering Materials and Selection 
 ¹  ¹ ·  · · · · ¹  ·  ¹       · · ¹  

CHE 473 ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 
Chemical Plant Safety  

 ¹  · ·  ·    ·  ·  ¹  · ·  ·  · · ¹  

CHE 481 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ1 
Chemical Engineering Laboratory I 

 ¹ · ¹ · · ·  · · ·  · · ¹ · · · · ·  · · · · 

CHE 482 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴň 2 
Chemical Engineering Laboratory II 

 ¹ · ¹ · · ·  · · ·  · · ¹ · · · · ·  · · · · 

CHE 483 ĽńĴĴĬŅĮĶŇĠĠŅĨĶňȮ
Undergraduate Seminar 

¹ ¶  ¹ ¹  ·   · ·  · · ¹ · · ·    · · ·  



66 
 

 

ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

CHE 484 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴň 1 
Chemical Engineering Project I 

· · · · · · ·  · · ·  · · · · · · · ·  · · · ¹ 

CHE 485 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴň 2 
Chemical Engineering Project II 

· · · · · · ·  · · ·  · · · · · · · ·  · · · ¹ 

ĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴŏėĴň                          
CHE 451 ĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŏĝŇĚĔĸ 
Mechanical Design of Process Equipment 

 ¹  ¹ ·  · · · · ·  ·  ¹     ·  · · ¹  

CHE 462 ŏėĶŊŗŀĚĴŊŀĺńħŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴň 
Chemical Process Instrumentation 

 ¹  ¹ ·  · · · · ·  ·  ¹     ·  · · ¹  

CHE 492 ľńĺĕƟŀıŇŏĻļȮ1 
Special  Topics I 

 ¹  ¶ ¹   ¹  · ·  · · ·  · ·    · · ¹  

CHE 493 ľńĺĕƟŀıŇŏĻļȮ2 
Special Topics II 

 ¹  ¶ ¹   ¹  · ·  · · ·  · ·    · · ¹  

CHE 494 ľńĺĕƟŀıŇŏĻļȮ3 
Special Topics III 

 ¹  ¶ ¹   ¹  · ·  · · ·  · ·    · · ¹  

CHE 510 ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŐĸŃŏĪėőĬőĸĵň 
Polymer Science and Technology 

 ¹ · ¹ ·  ·    ·   · ¹ ·   ·   · · ·  

CHE 512 ŏĪėőĬőĸĵňŏĴĴŏĭĶĬĽńĚŏėĶŅŃľƢ 
Synthetic Membrane Technology 

 ¹  ¹ · · ·    ·    ¹     ·  · · ¹  
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
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5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

CHE 513 ĺŇĻĺĔĶĶĴĶŃĭĭĝňĺĺŇĪĵŅȮ
Biosystem Engineering 

 ¹  ¹ · · ·    ·    ¹     ·  · · ¹  

CHE 514 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĸħŐĶĚĨŉĚįŇĺ 
Surfactant Science and Technology 

 ¹  ¹ · ·     ¹   · · ·      · · ·  

CHE 520 ŏĪėőĬőĸĵňĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴň 
Petroleum and Petrochemical Technology 

 ¹ · ¹ · · ·  ·  ·  ·  · · · · ·  · · · · · 

CHE 522 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ1 : ŀŋĨĽŅľĔĶĶĴ
ŐĔƠĽīĶĶĴĝŅĨŇ 
Design Know-How I : Natural Gas Industry 

 ¹  ¹ · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 523 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ2 : 
ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 
Design Know-How II : Petrochemical Industry 

 ¹  ¹ · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 530 ĔŅĶĭŜŅĭńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴ 
Industrial Waste Treatment 

 ¹ · · ·  · ·  · ·  ·  ¹ ·   ·   · · ·  

CHE 540 ĺŇĻĺĔĶĶĴĝňĺŏėĴňȮ
Biochemical Engineering 

 ¹ · ¹ · · ·    ·   · ¹ ·   ·   · · ·  

CHE 541 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĴň 
Food Science for Chemical Engineering 

 ¹  · · · ·  · · ·  ·  ¹     ·  · · ¹  
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

CHE 542 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮ
Food Manufacturing 

 ¹  · · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 543 ĺŇĻĺĔĶĶĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢ 
Heterogeneous Catalytic Reaction Engineering 

 ¹  · · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 544 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬőħĵŒĝƟėĺŅĴĶƟŀĬŏĮƦĬ
ŐľĸƞĚıĸńĚĚŅĬ 
Heat Driven Cooling Technology 

 ¹  · ·  ·  · · ·  ·  ¹ · · ·    · · ·  

ChE 546  ĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

Biofuel Production and Utilization 
 ¹ · ¹ ·  ·    ·  ·  · · · · ·   · · ·  

CHE 554 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ1 

Combustion Engineering  I 
 ¹  · · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 555 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ2 

Combustion Engineering  II 
 ¹  · · · ·  · · ·  ·  ¹     ·  · · ¹  

CHE 556 ŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ 

Fuel Cell Technology 
 ¹  · · · ·  · · ·  ·  ·     ·  · · ¹  

CHE 572 ŏĪėĬŇėŒĬĔŅĶėŜŅĬĺĦĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2 

Computational Techniques in Chemical  Eng. II 
 ¹  ¹ · ·   · · ¹  ·  ¹      · · · ¹ · 
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

CHE 573 ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ

Problem Solving in Chemical Engineering 
 ¹  ¹ · ·   · · ·  ·  ¹  · ·   · · · ¹ · 

CHE 574 ĔŅĶŐĔƟœĕĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŏėĴň 

Chemical Industrial Problem Solving 
· ·  · · ·   · · ·  ·  ¹ · · ·  · · · · · · 

CHE 591 ĔŅĶĻŉĔļŅľńĺĕƟŀŀŇĽĶŃȮ

Independent Study 
 ¹  ¹ ¹ ·     ·  · · ·  · ·    · · ¹  

ĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴ                          
CPE 100 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ 
Computer Programming for Engineers 

 ¹  ¹ · · ·  · · ·  · · ¹  · ·     ¹ ·  

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ) 

Electrotechnology I (Power) 
· · · ¹ ·  · ·   ·  ·  ¹ · · · ·    ¹ ·  

MEE 111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ

Engineering Drawing 
· ·  ¹ ·  · ·  · ·  ·  ¹ ·       ¹ ·  

MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ

Engineering Mechanics 
· ·  ¹ ·  · ·   ·  ·  ¹ ·       ¹ ·  

PRE 372 ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŜŅľĶńĭĺŇĻĺĔĶȮ
Probability and Statistics for Engineers 

 ¹  ¹ · · · · · · ¹  ·  ¹       · · ¹  
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ĶŅĵĺŇĝŅȮ

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĭŋėėĸŐĸŃ

ėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ

ŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ 

ŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

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

PRE 290 ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬŀŋĨĽŅľĔĶĶĴ 

Industrial Organization and Management 
· ·  ¹ · ·     ·    · ·       ¹ ·  

PRE 380 ŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ

Engineering Economics 
· ·  ¹ · ·     ·    · ·       ¹ ·  
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1.  ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
(1.1) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵȮ
ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
(1.2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚ
ŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĽŅĴŅĶĩ
ĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚ
ĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶň
ĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 
(1.4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭ
ěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴĨƞŀĭŋėėĸȮŀĚėƢĔĶȮĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 
(1.5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ
ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıȮ
ĶĺĴĩŉĚŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňı
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴŒĬŐĨƞĸŃĽŅĕŅĨńŘĚŐĨƞ
ŀħňĨěĬĩŉĚĮƤěěŋĭńĬ 
 

2.  ėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢ
ıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬ
ŐĸŃŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵň 
(2.2) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶ
ĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŒĬŏĬŊŘŀľŅĕŀĚ
ĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴ 
(2.3) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗ
ĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
(2.4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵȮ
ĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 
(2.5) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅ
ĕŀĚĨĬȮŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

3.  ĪńĔļŃĪŅĚĮƤĠĠŅ 
(3.1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħňȮ 
(3.2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃȮ
ĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶȮ 
(3.3) ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴœħƟ
ŀĵƞŅĚĴňĶŃĭĭȮĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶ
ĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňȮĮĶŃĽŇĪīŇĳŅı 
(3.4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭ
ŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶ
ıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(3.5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟ
ŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮȮ
ŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃ
ŏĪėőĬőĸĵňŒľĴƞȮŕ 
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4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(4.1) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅ
ĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
(4.2) ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢ
ĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ
ĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟĮƤĠľŅ
ĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 
(4.3) ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
(4.4) ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮ
ĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅ
ŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴ
ĶńĭįŇħĝŀĭ 
(4.5) ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶ
ĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀĽńĚėĴȮ

5.ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
(5.2) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀ
ĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢȮĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5.3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪňŗ
ĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
(5.4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀ
ėĺŅĴľĴŅĵőħĵŒĝƟĽńĠĸńĔļĦƢ 
(5.5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ 

ľĴŅĵŏľĨŋȮ: ěŅĔĮĶŃĔŅĻŐĬĺĮĢŇĭńĨŇŒĬĔŅĶĔŜŅľĬħįĸĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮ(Ĵėŀ.2) ĪňŗȮĻīȮ0506(1)/ĺ1383 ĸĚĺńĬĪňŗȮ2 ı.ĵ. 2558 ěŅĔĽŜŅĬńĔĚŅĬ

ėĦŃĔĶĶĴĔŅĶŀŋħĴĻŉĔļŅȮĞŉŗĚŏľŖĬėĺĶŒľƟĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃĨƟŀĚĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪŋĔħƟŅĬŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ50  ĽƞĺĬĶŅĵĺŇĝŅĪňŗŏľĸŊŀŀňĔĶƟŀĵĸŃȮ50 ĨƟŀĚĴňįĸ

ĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵȮ3 ħƟŅĬėŊŀȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮħƟŅĬėĺŅĴĶŌƟȮŐĸŃħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮȮħńĚĬńŘĬŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĬňŘœħƟĴňĔŅĶıŇěŅĶĦŅŏĔĦĤƢħńĚĔĸƞŅĺŐĸƟĺȮ

őħĵŒĬľĴĺħĺŇĝŅŏĜıŅŃĴňěŜŅĬĺĬĶŅĵĺŇĝŅĪńŘĚĽŇŘĬȮ41 ĶŅĵĺŇĝŅȮ(œĴƞĶĺĴĺŇĝŅŏĸŊŀĔ) ěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ5 ħƟŅĬĴňěŜŅĬĺĬȮ25 ĶŅĵĺŇĝŅȮľĶŊŀėŇħŏĮƦĬĶƟŀĵ

ĸŃȮ61  ĽƞĺĬĶŅĵĺŇĝŅĪňŗŏľĸŊŀŀňĔĶƟŀĵĸŃȮ39 ĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 3 ħƟŅĬŏĮƦĬŀĵƞŅĚĬƟŀĵȮĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħĕƟŅĚĨƟĬ 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ)  
ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮȮȮ 
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ(ĳŅėįĬĺĔȮĜ.) 

2.  ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
 2.1   ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬ
ĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗěŃĨƟŀĚĪŜŅėĺŅĴŏĕƟŅŒěĨĶĚĔńĬĪńŘĚĽĩŅĭńĬȮŐĸŃĬŜŅœĮħŜŅŏĬŇĬĔŅĶěĬĭĶĶĸŋįĸĽńĴķĪīŇśȮ
ĞŉŗĚįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔěŃĨƟŀĚĽŅĴŅĶĩĨĶĺěĽŀĭœħƟȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅėĺĶŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴňėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĽŀĬȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 
2.2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 ĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮėĺĶŏĬƟĬĔŅĶĪŜŅĺŇěńĵĽńĴķĪīŇśįĸ
ĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚ
ĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃ
ľĬƞĺĵĚŅĬőħĵŀĚėƢĔĶĶŃħńĭĽŅĔĸȮőħĵĔŅĶĺŇěńĵŀŅěěŃĪŜŅħŜŅŏĬŇĬĔŅĶħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

1) ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶ
ĚŅĬŀŅĝňı 
 2)  ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀȮĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀ
ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮŒĬėŅĭ
ĶŃĵŃŏĺĸŅĨƞŅĚȮŕȮŏĝƞĬȮĮƖĪňŗȮ1 ĮƖĪňŗȮ5 ŏĮƦĬĨƟĬ 
  3)  ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮŐĸŃľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
 4) ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮľĶŊŀȮĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬĶŃħńĭ
ėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅ
ĻŉĔļŅŏıŊŗŀĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬŒĬĽĩŅĬĻŉĔļŅĬńŘĬȮŕ 
    5) ĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔƞŅ ĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅ
ĪňŗŏĶňĵĬĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħ
őŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 
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    6) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀȮŏĮƦĬŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴ
ıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
   7) įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŀŅĪŇȮ(1) ěŜŅĬĺĬĽŇĪīŇĭńĨĶ (2) ěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴ
ŐĸŃĺŇĝŅĝňı (3) ěŜŅĬĺĬĔŇěĔĶĶĴĔŅĶĔŋĻĸŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ (4) ěŜŅĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬ
ŀĚėƢĔĶĪňŗĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 

 3. ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ

(ĳŅėįĬĺĔȮĜ.) ĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅĪňŗěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĬňŘěŃĨƟŀĚĴňėŃŐĬĬĳŅļŅŀńĚĔķļŀĵƞŅĚŒħ
ŀĵƞŅĚľĬŉŗĚħńĚĨƞŀœĮĬňŘ 

1. ĴňįĸėŃŐĬĬěŅĔĔŅĶĽŀĭĺńħĶŃħńĭėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļȮ(Pre-English Placement Test 
or Post-English Placement Test) ŏĪƞŅĔńĭľĶŊŀĴŅĔĺƞŅȮ475 ėŃŐĬĬ 

2. ĴňįĸėŃŐĬĬěŅĔĔŅĶĽŀĭȮTOEFL ĪňŗėŃŐĬĬȮ475 ľĶŊŀŏĮƦĬėŃŐĬĬĔŅĶĽŀĭĺńħĶŃħńĭėĺŅĴĽŅĴŅĶĩ
ĪŅĚĳŅļŅŀńĚĔķļĪňŗŏĪňĵĭŏĪƞŅȮTOEFL ĪňŗŏĮƦĬĴŅĨĶģŅĬĞŉŗĚŏĪňĵĭœħƟĔńĭėŃŐĬĬȮTOEFL 475 
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ľĴĺħĪňŗȮ6 ĔŅĶıńĥĬŅėĦŅěŅĶĵƢȮ

1.   ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
1)  ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵ/
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

2)  ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚőħĵįƞŅĬĔŅĶĪŜŅĺŇěńĵĽŅĵĨĶĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ/ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮ
ľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ ĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

2.  ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
 2.1  ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

  1)  ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃ 
   ĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃ 
   ĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ/ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀ 
   ĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

  2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 2.2  ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕȮ 

 1)  ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃ 
  ėŋĦīĶĶĴ 
 2)  ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĴňįĸőħĵĨĶĚĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 
  3)  ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
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ľĴĺħĪňŗȮ7 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
1.  ĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŜŅĬĺĬȮ5 ĪƞŅĬȮĴňėĦĭħňŏĮƦĬįŌƟĔŜŅĔńĭħŌŐĸŐĸŃėŀĵŒľƟŐĬŃĬŜŅĨĸŀħěĬ

ĔŜŅľĬħĬőĵĭŅĵĮĢŇĭńĨŇőħĵħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮħńĚĬňŘ 
ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶȮĔŅĶĮĶŃŏĴŇĬįĸ 

1.  ŏıŊŗŀŒľƟőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃ

ĶŅĵĺŇĝŅľĸńĔĽŌĨĶĽŀħėĸƟŀĚĔńĭ

ĮĦŇīŅĬȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚ

ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃ

ĴľŅĺŇĪĵŅĸńĵȮĶĺĴĪńŘĚŒľƟŏĮƦĬœĮ

ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬŀŋħĴĻŉĔļŅ 

¶ ĴňĔŅĶĔŜŅľĬħĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚ
ľĸńĔĽŌĨĶȮŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅ
ŀĵƞŅĚĝńħŏěĬ 

¶ ěńħľŅŐľĸƞĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĪňŗ
ĪńĬĽĴńĵȮĨĸŀħěĬŀŋĮĔĶĦƢĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĪňŗĪńĬĨƞŀĬĺńĨĔĶĶĴĪŅĚ
ŏĪėőĬőĸĵňȮŐĸŃėŀĴıŇĺŏĨŀĶƢȮĪňŗ
ŏĝŊŗŀĴĨƞŀĔńĭŀŇĬŏĪŀĶƢŏĬŖĨȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅĮĶŃĔŀĭĔŅĶĻŉĔļŅ
ŐĸŃŏĮƕħőĸĔĪńĻĬƢħƟŅĬėĺŅĴĶŌƟŏĝŇĚ
ĺŇĝŅĔŅĶ 

¶ ĪŜŅĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃ/ľĶŊŀ
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀĬŒĬľĸńĔĽŌĨĶ
ŏĮƦĬĶŃĵŃŒľƟĪńĬĨƞŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĝŅĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŏėĴňőħĵįƞŅĬĔŅĶ
ĔĸńŗĬĔĶŀĚěŅĔėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶ
ĕŀĚĳŅėĺŇĝŅȮĞŉŗĚĴňįŌƟĪĶĚėŋĦĺŋĥŇ
ĳŅĵĬŀĔȮĶƞĺĴŏĮƦĬĔĶĶĴĔŅĶŐĸŃĴňĔŅĶ
ĬŜŅȮėĺŅĴŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇěŅĔ
ĳŅĵĬŀĔĴŅıŇěŅĶĦŅĬŀĔěŅĔĬňŘĵńĚĬŜŅ
ėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨĴŅŒĝƟŒĬĔŅĶ
ıŇěŅĶĦŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶħƟĺĵ 

¶ ĔŜŅľĬħĴŅĨĶģŅĬŒĬĔŅĶĺńħįĸŐĸŃĔŅĶ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪňŗĝńħŏěĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒě
ĕŀĚįŌƟŒĝƟĭńĦĤŇĨŏıŊŗŀĬŜŅ
ėĺŅĴŏľŖĬĴŅŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒĬĶŀĭĔŅĶĮĶńĭĮĶŋĚ
ĨƞŀœĮ 

¶ ŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ĬńĔĻŉĔļŅĮĶŃĴŅĦœĴƞĬƟŀĵĔĺƞŅ
ĶƟŀĵĸŃȮ90 
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2.   ĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
 2.1  ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 

 ŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴľĸńĔĽŌĨĶŒĝƟŀŅėŅĶĪňŗĴňŀĵŌƞĕŀĚĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮȮŀŅėŅĶŏĶňĵĬĶĺĴȮȮ 
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮőħĵĴňĶńģĭŅĸĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵŏĔňŗĵĺĔńĭĭŋėĸŅĔĶŐĸŃĚĭĸĚĪŋĬȮŐĸŃĴľŅĺŇĪĵŅĸńĵ
ĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵľĴĺħėƞŅŒĝƟĽŀĵŐĸŃŏĚŇĬŀŋħľĬŋĬěŅĔĶŅĵœħƟĕŀĚĴľŅĺŇĪĵŅĸńĵĞŉŗĚŏĮƦĬĶŅĵĶńĭěŅĔėƞŅ
ľĬƞĺĵĔŇĨȮŐĸŃĴňĔŅĶħŜŅŏĬŇĬĔŅĶħńĚĨƞŀœĮĬňŘ 

(1) ĴňĔŅĶĪŜŅĚĭĮĶŃĴŅĦĶŅĵĶńĭŐĸŃĚĭĮĶŃĴŅĦĶŅĵěƞŅĵĪňŗĝńħŏěĬ 
(2) ĴňĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦĔŅĶŒĝƟěƞŅĵŒĬľĴĺħĚĭĸĚĪŋĬȮĚĭħŜŅŏĬŇĬĔŅĶȮŐĸŃŏĚŇĬŀŋħľĬŋĬĪńŗĺœĮ
ŀĵƞŅĚĴňŏľĨŋįĸȮŐĸŃĽŀħėĸƟŀĚĔńĭĚĭĮĶŃĴŅĦĶŅĵĶńĭȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĮĶńĭĮĶŋĚėŋĦĳŅı
ĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢŐĸŃŐįĬĚŅĬ 

(3) ĴňĶŃĭĭĭńĠĝňĪňŗŏĮƦĬĮƤěěŋĭńĬŐĸŃĽŅĴŅĶĩĨĶĺěĽŀĭœħƟ 
 

 2.2  ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ  
ėĺŅĴıĶƟŀĴĕŀĚĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 

ĸŜŅħńĭȮ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬ 
1 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢŐĭĭĨńŘĚőĨƠŃ 42 
2 ŏėĶŊŗŀĚőĮĶŏěėŏĨŀĶƢŐĭĭȮLCD 5 
3 ŀŋĮĔĶĦƢěńĭĳŅıŐĭĭȮ3 ĴŇĨŇ 5 
4 ľƟŀĚĭĶĶĵŅĵĕĬŅħėĺŅĴěŋȮ80 ėĬ 2 
5 ľƟŀĚĭĶĶĵŅĵĕĬŅħėĺŅĴěŋȮ40 ėĬ 1 
6 ľƟŀĚĮĶŃĝŋĴĕĬŅħėĺŅĴěŋȮ20 ėĬ 1 
7 ľƟŀĚĮĶŃĝŋĴĽńĴĴĬŅĕĬŅħėĺŅĴěŋȮ40 ėĬ 1 
8 ľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢĕĬŅħėĺŅĴěŋȮ40 ėĬ 1 
9 ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢ 10 
10 őĶĚĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĴňĽŜŅľĶńĭĪħĸŀĚŀŋĮĔĶĦƢĮĢŇĭńĨŇĔŅĶŏĜıŅŃ

ľĬƞĺĵ 

1 
11 ľŀĔĸńŗĬĸŜŅħńĭĽƞĺĬŐĭĭĔŃ 1 
12 ľŀĔĸńŗĬĸŜŅħńĭĽƞĺĬŐĭĭĨƞŀŏĬŊŗŀĚ 1 
13 ľŀħŌħĞŉĴ/œĸƞĔƠŅĞ 1 
14 ľŀĽĔńħĕŀĚŏľĸĺħƟĺĵĨńĺĪŜŅĸŃĸŅĵ 1 
15 ŏėĶŊŗŀĚŀĭŐľƟĚŐĭĭĩŅħ 1 
16 ŏėĶŊŗŀĚĔĶŀĚŐĭĭŐįƞĬŐĸŃĔĶŀĭ 1 
17 ŏėĶŊŗŀĚĶŃŏľĵŐĭĭĽŌĠĠŅĔŅĻ 1 
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ĸŜŅħńĭȮ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬ 
18 ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭŐįƞĬŐĸŃĔĶŀĭ 1 
19 ĝŋħĽŅīŇĨĔŅĶĸħŀŋĦľĳŌĴŇĬŘŜŅŒĬľŀįŉŗĚŏĵŖĬ 1 
20 ĝŋħĽŅīŇĨĔŅĶœľĸŒĬĪƞŀ 1 
21 ĝŋħĽŅīŇĨĔŅĶŏħŊŀħĕŀĚĕŀĚŏľĸĺ 1 
22 ĝŋħĽŅīŇĨĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬĩńĚĮĢŇĔĶĦƢŐĭĭĪƞŀ 1 
23 ĝŋħĽŅīŇĨĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĲĸŌŀŇħœħĞƢŏĭħ 1 
24 ĝŋħĽŅīŇĨĔŅĶĬŜŅŐĸŃĔŅĶıŅėĺŅĴĶƟŀĬ 1 
 
2.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 

 ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŜŅėńĠĕŀĚĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮėŊŀŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĬŊŗŀĚěŅĔŏĮƦĬľĸńĔĽŌĨĶĪňŗĨƟŀĚŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟŐĔƞĭńĦĤŇĨĽƞĺĬŒľĠƞŒĬĔŅĶĪŜŅĚŅĬȮěŉĚĴň
ėĺŅĴěŜŅŏĮƦĬĪňŗĬńĔĻŉĔļŅĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮ
ĺŇīňĔŅĶŒĝƟĚŅĬĪňŗĩŌĔĨƟŀĚȮŐĸŃĴňĪńĔļŃŒĬĔŅĶŒĝƟĚŅĬěĶŇĚȮĶĺĴĪńŘĚĔŅĶŏĕƟŅĩŉĚŐľĸƞĚĽŅĶĽĬŏĪĻĪńŘĚľƟŀĚĽĴŋħŐĸŃ
ŀŇĬŏĪŀĶƢŏĬŖĨȮŐĸŃĽŊŗŀĔŅĶĽŀĬĽŜŅŏĶŖěĶŌĮȮŏĝƞĬȮĺŇħňĪńĻĬƢĺŇĝŅĔŅĶȮőĮĶŐĔĶĴĔŅĶėŜŅĬĺĦȮĶĺĴĩŉĚĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĽŀĬĪňŗěńħŏĨĶňĵĴőħĵįŌƟĽŀĬȮħńĚĬńŘĬĨƟŀĚĴňĪĶńıĵŅĔĶĕńŘĬĨŗŜŅŏıŊŗŀěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 

(1)   ĴňľƟŀĚŏĶňĵĬĪňŗĴňĽŊŗŀĔŅĶĽŀĬŐĸŃŀŋĮĔĶĦƢĪňŗĪńĬĽĴńĵŒľƟėĦŅěŅĶĵƢĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĽŀĬœħƟ 
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

(2) ĴňľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴıĶƟŀĴĪńŘĚĺńĽħŋŀŋĮĔĶĦƢȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭŏėĶŊŀĕƞŅĵȮŐĸŃ 
ĞŀĲĨƢŐĺĶƢĪňŗĽŀħėĸƟŀĚĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬŀĵƞŅĚıŀŏıňĵĚĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶĺĴĩŉĚ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĽŜŅľĶńĭĔŅĶĪŜŅőėĶĚĚŅĬȮőħĵĴňĔŅĶĭĶŇľŅĶěńħĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭ 

(3) ĴňŏěƟŅľĬƟŅĪňŗĽĬńĭĽĬŋĬħŌŐĸĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĴňőĮĶŐĔĶĴ 
 ėŀĴıŇĺŏĨŀĶƢĪňŗĩŌĔĨƟŀĚĨŅĴĔġľĴŅĵĪňŗıĶƟŀĴŒĝƟĮĢŇĭńĨŇĚŅĬȮĽŜŅľĶńĭŒĝƟĮĶŃĔŀĭĔŅĶĽŀĬ 

(4) ĴňľƟŀĚĽĴŋħľĶŊŀŐľĸƞĚėĺŅĴĶŌƟŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĽŊĭėƟĬėĺŅĴĶŌƟįƞŅĬĶŃĭĭ 
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĨĸŀħěĬĴňľĬńĚĽŊŀȮĨŜŅĶŅŐĸŃĺŅĶĽŅĶŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚŒĬěŜŅĬĺĬĪňŗŏľĴŅŃĽĴȮőħĵěŜŅĬĺĬĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚĨƟŀĚĴňŀĵƞŅĚ
ŏıňĵĚıŀ 

(5) ĴňŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺŇĝŅ 
 ĮĢŇĭńĨŇĔŅĶȮĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŀńĨĶŅĽƞĺĬĪňŗŏľĴŅŃĽĴ 
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2.4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
 ĳŅėĺŇĝŅłȮȮĴňŏěƟŅľĬƟŅĪňŗĞŉŗĚěŃėŀĵĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚĕŀĚĪĶńıĵŅĔĶŐĸŃĵńĚĝƞĺĵĪŜŅľĬƟŅĪňŗ

ĮĶŃĽŅĬĚŅĬľĶŊŀħŜŅŏĬŇĬĔŅĶŏıŊŗŀěńħľŅĪĶńıĵŅĔĶŏıŇŗĴŏĨŇĴľĶŊŀĪħŐĪĬȮĬŀĔěŅĔĬňŘȮĵńĚĴňŏěƟŅľĬƟŅĪňŗĞŉŗĚěŃĝƞĺĵ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĽŊŗŀĕŀĚŀŅěŅĶĵƢȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨŅĶŅĚĨƞŀœĮĬňŘ 

ŏĮƚŅľĴŅĵȮĔŅĶħŜŅŏĬŇĬĔŅĶȮĔŅĶĮĶŃŏĴŇĬįĸ 

ěńħŒľƟĴňľƟŀĚŏĶňĵĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮŐĴƞĕƞŅĵȮŀŋĮĔĶĦƢ
ĔŅĶĪħĸŀĚȮĪĶńıĵŅĔĶȮĽŊŗŀ
ŐĸŃĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ŏıňĵĭıĶƟŀĴȮŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚ
ĔŅĶĻŉĔļŅŒĬľƟŀĚŏĶňĵĬȮĬŀĔ
ľƟŀĚŏĶňĵĬȮŐĸŃŏıŊŗŀĔŅĶ
ŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮŀĵƞŅĚ
ŏıňĵĚıŀȮĴňĮĶŃĽŇĪīŇĳŅıȮ 
 

1. ěńħŒľƟĴňľƟŀĚŏĶňĵĬĴńĸĨŇĴňŏħňĵȮĪňŗĴň
ėĺŅĴıĶƟŀĴŒĝƟĚŅĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĪńŘĚŒĬĔŅĶĽŀĬȮ
ĔŅĶĭńĬĪŉĔŏıŊŗŀŏĨĶňĵĴěńħĽĶƟŅĚ
ĽŊŗŀĽŜŅľĶńĭĔŅĶĪĭĪĺĬĔŅĶŏĶňĵĬȮȮȮȮ 

2.  ěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĪħĸŀĚĪňŗĴňŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵŐĸŃ
ŏĮƦĬŏėĶŊŗŀĚĴŊŀĺŇĝŅĝňıŒĬĶŃħńĭ
ĽŅĔĸȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩ
İƗĔĮĢŇĭńĨŇȮĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňı 

3.  ěńħŒľƟĴňŏėĶŊŀĕƞŅĵŐĸŃ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĸŀĚŏĮƕħȮĪňŗĴň
ĪńŘĚŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃıŊŘĬĪňŗ
ĪňŗĬńĔĻŉĔļŅĽŅĴŅĶĩĻŉĔļŅȮ
ĪħĸŀĚȮľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟ
ħƟĺĵĨĬŏŀĚȮħƟĺĵěŜŅĬĺĬŐĸŃ
ĮĶŃĽŇĪīŇĳŅıĪňŗŏľĴŅŃĽĴ
ŏıňĵĚıŀȮȮȮȮ 

4.  ĔŜŅľĬħŐįĬĔŅĶħŌŐĸȮĞƞŀĴĭŜŅĶŋĚ
ŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ŏıŊŗŀŒľƟĴňěŜŅĬĺĬŏıňĵĚıŀŐĸŃĵŊħ
ŀŅĵŋĔŅĶŒĝƟĚŅĬ 

1. ĶĺĭĶĺĴěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬ
ŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢȮĽŊŗŀĔŅĶĽŀĬȮ
ĨƞŀľńĺĬńĔĻŉĔļŅȮȮȮȮ 

2. ěńħĪŜŅĽĩŇĨŇĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮőĶĚİƗĔĚŅĬȮŒĬ
ĴŇĨŇěŜŅĬĺĬĝńŗĺőĴĚĨƞŀĽńĮħŅľƢȮ 

3.  įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔŅĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĔŅĶĮĢŇĭńĨŇĔŅĶ 
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3.  ĔŅĶĭĶŇľŅĶėĦŅěŅĶĵƢ 
3.1  ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

1) ŀŅěŅĶĵƢĮĶŃěŜŅĨƟŀĚĴňėŋĦĺŋĥŇŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ. 2558 

2) ĴňėĺŅĴŏĕƟŅŒěĩŉĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶ 
3) ĴňėĺŅĴĶŌƟȮĴňĪńĔļŃŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŐĸŃĴň
ĮĶŃĽĭĔŅĶĦƢĪŜŅĺŇěńĵľĶŊŀĮĶŃĽĭĔŅĶĦƢĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĬ 

4) ŏĮƦĬœĮĨŅĴŐĬĺĪŅĚĮĢŇĭńĨŇĕŀĚĽĳŅĺŇĻĺĔĶȮŏĔňŗĵĺĔńĭėŋĦĺŋĥŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĽŜŅľĶńĭĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴŏėĴňȮĪňŗĔŜŅľĬħŒľƟįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĴňĽŇĪīŇśŒĬĔŅĶĽŀĭŒĭŀĬŋĠŅĨĮĶŃĔŀĭĺŇĝŅĝňıĺŇĻĺĔĶĶĴ
ėĺĭėŋĴȮ

3.2  ĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶȮ 
ėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃįŌƟĽŀĬȮěŃĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬŒĬĔŅĶĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ĮĶŃŏĴŇĬįĸŐĸŃŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŏĨĶňĵĴœĺƟĽŜŅľĶńĭĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴľĸńĔĽŌĨĶȮŐĸŃœħƟĭńĦĤŇĨ
ŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 

3.3  ĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļ 
ĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀĬńĔĻŉĔļŅŏĨŖĴŏĺĸŅŏĪňĵĭŏĪƞŅȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬ
ĽĩŅĬĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮĽĔŀ. ĽŜŅľĶńĭŀŅěŅĶĵƢıŇŏĻļľĶŊŀĺŇĪĵŅĔĶĬńŘĬȮŏĮƦĬĭŋėėĸěŅĔľĬƞĺĵĚŅĬŀŊŗĬĪňŗ
ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬľńĺĕƟŀŏĜıŅŃȮľĶŊŀŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵěŃĴňĔŅĶŏĝŇĠĴŅĭĶĶĵŅĵ
ŏĮƦĬĶŅĵĝńŗĺőĴĚľĶŊŀĪńŘĚĶŅĵĺŇĝŅ 

4.  ĔŅĶĭĶŇľŅĶĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
4.1  ĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇŏĜıŅŃĽŜŅľĶńĭĨŜŅŐľĬƞĚ 
ĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬėĺĶĴňĺŋĥŇĕńŘĬĨŗŜŅĮĶŇĠĠŅĨĶňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŅĶŃĚŅĬĪňŗĶńĭįŇħĝŀĭȮŐĸŃĴňėĺŅĴĶŌƟħƟŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĶŊŀŏĪėőĬőĸĵňĪŅĚĔŅĶĻŉĔļŅ 

4.2  ĔŅĶŏıŇŗĴĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬȮ(ŏĝƞĬȮĔŅĶİƗĔŀĭĶĴȮĪńĻĬĻŉĔļŅȮľĶŊŀĔŅĶİƗĔĔŅĶĪŜŅĺŇěńĵ
ĶƞĺĴĔńĭŀŅěŅĶĵƢ)  
ĴňĔŅĶıńĥĬŅĭŋėĸŅĔĶĽĬńĭĽĬŋĬŒľƟĴňıńĥĬŅĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĪňŗĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬĽŅĴŅĶĩĴň
ĽƞĺĬĶƞĺĴőħĵĨĶĚœħƟŏĝƞĬĺŇĝŅĮĢŇĭńĨŇĔŅĶȮĔŅĶĪŜŅőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮĸńĔļĦŃĔŅĶĴňĽƞĺĬĶƞĺĴœħƟŐĔƞĔŅĶ
ĴňĽƞĺĬĶƞĺĴĔńĭĬńĔĻŉĔļŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňŒĬŐĚƞĕŀĚĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĸŃŏĶňĵĬĶŌƟœĮ 
ıĶƟŀĴȮŕȮĔńĭĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢȮĨĸŀħěĬĔŅĶŏĕƟŅĶƞĺĴĲƤĚĔŅĶŏĽĬŀŐĸŃĽŀĭőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ
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ĬŀĔěŅĔĬňŘȮĵńĚĴňĔŅĶĽĬńĭĽĬŋĬŒľƟĶƞĺĴĴŊŀĔńĭŀŅěŅĶĵƢŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ ŐĸŃĵńĚĴň
ĔŅĶĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴŏĝŇĚĺŇĝŅĔŅĶȮĔŅĶŀĭĶĴȮŐĸŃĪńĻĬĻŉĔļŅ 

 5.  ĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
5.1  ĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŊŗĬȮŕȮŐĔƞĬńĔĻŉĔļŅ 
ĳŅėĺŇĝŅłȮȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖŐĸŃĪňŗĮĶŉĔļŅĔŇěĔĶĶĴŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵĬńĔĻŉĔļŅ
ĪňŗĴňĮƤĠľŅŒĬĔŅĶŏĶňĵĬŐĸŃĮƤĠľŅŀŊŗĬȮŕȮĽŅĴŅĶĩĮĶŉĔļŅĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖ 

5.2  ĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĪňŗěŃĵŊŗĬėŜŅĶƟŀĚĕŀħŌ
ĔĶŃħŅļėŜŅĨŀĭŒĬĔŅĶĽŀĭȮĨĸŀħěĬħŌėŃŐĬĬŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĶŅĵĺŇĝŅœħƟ ŐĸŃ
ŏĮƦĬœĮĨŅĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅ  
(ĳŅėįĬĺĔȮĜ.) 

6.  ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĽńĚėĴȮŐĸŃ/ľĶŊŀėĺŅĴıŉĚıŀŒěĕŀĚȮįŌƟŒĝƟĭńĦĤŇĨ 
ŏĮƚŅľĴŅĵȮȮ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃĽńĚėĴ 
ĔŅĶħŜŅŏĬŇĬĔŅĶ 

1.  ĴňĔŅĶěńħŀĭĶĴĽńĴĴĬŅȮŏıŊŗŀıńĥĬŅĬńĔĻŉĔļŅŒľƟĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶŒľĴƞȮŕȮľĶŊŀĪňŗœĴƞŀĵŌƞŒĬ 
 ŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĞŉŗĚĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴň 
2.   ĴňĔŅĶĻŉĔļŅĕƟŀĴŌĸĨĸŅħŐĶĚĚŅĬŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ 
 ĳŅėŀŋĨĽŅľĔĶĶĴ 

  3.  ĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸėĺŅĴĽŜŅŏĶŖěŒĬĔŅĶĪŜŅĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗěĭĔŅĶĻŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ĔŅĶĮĶŃŏĴŇĬįĸ 

1.  ŐĭĭĽŀĭĩŅĴĭńĦĤŇĨĕŀĚĴľŅĺŇĪĵŅĸńĵłȮ
2.  ĔŅĶĵŀĴĶńĭĕŀĚŀĚėƢĔĶȮĭĶŇļńĪľĶŊŀȮĽĩŅĭńĬȮħƟŅĬĺŇĻĺĔĶĶĴŏėĴňĪńŘĚŒĬŐĸŃĬŀĔĮĶŃŏĪĻȮĨƞŀĬńĔĻŉĔļŅĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵȮ

ĮƖĔŅĶĻŉĔļŅ 

2559 2560 2561 2562 2563 

1. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬ 
    ĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ 
    ľĸńĔĽŌĨĶ   

ï ï ï ï ï 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ 
    ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ 
    (ĩƟŅĴň)   

ï ï ï ï ï 

1. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴ (ĩƟŅĴň)ĨŅĴŐĭĭȮĴėŀ.3 ŐĸŃȮĴėŀ.4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮ

ï ï ï ï ï 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶȮ
    ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮ(ĩƟŅĴň) ĨŅĴŐĭĭȮĴėŀ.5 
    ŐĸŃĴėŀ.6 ĳŅĵŒĬȮ30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒĬȮ
    ĪŋĔĶŅĵĺŇĝŅȮ 

ï ï ï ï ï 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.7 
    ĳŅĵŒĬ60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮȮ

ï ï ï ï ï 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
   ĪňŗĔŜŅľĬħŒĬȮĴėŀ.3 ŐĸŃȮĴėŀ.4  (ĩƟŅĴň) ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ĕŀĚ 
   ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮȮ

ï ï ï ï ï 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬ 
   ľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗ 
   ĶŅĵĚŅĬŒĬȮĴėŀ.7 ĮƖĪňŗŐĸƟĺ  

 
ï ï ï ï 

8. 8. ŀŅěŅĶĵƢŒľĴƞȮ(ĩƟŅĴň) ĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀŐĬŃĬŜŅħƟŅĬĔŅĶ 
   ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ

   ï ï 

9. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ/ 
    ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚȮ

ï ï ï ï ï 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ(ĩƟŅĴň) œħƟĶńĭĔŅĶ 
      ıńĥĬŅĺŇĝŅĔŅĶ/ŐĸŃľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖȮ

ï ï ï ï ï 
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11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ 
     ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵĴŅĔĔĺƞŅȮ3.5  ěŅĔėŃŐĬĬŏĨŖĴȮ5.0 

   ï ï 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮȮ
      ŏĜĸňŗĵĴŅĔĔĺƞŅ3.5 ěŅĔėŃŐĬĬŏĨŖĴȮ5.0     

    ï 

 

ľĴĺħĪňŗȮ8 ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 1. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1  ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĔŅĶŏĶňĵĬĔŅĶĽŀĬėĺĶŏĮƦĬœĮŒĬĸńĔļĦŃĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮĴňĔŅĶĭĶĶĵŅĵĩŉĚŏĬŊŘŀľŅľĸńĔĕŀĚ 

ŐĨƞĸŃĺŇĝŅŐĸŃŐĬŃĬŜŅŒľƟįŌƟŏĶňĵĬĪŜŅĔŅĶėƟĬėĺƟŅȮľĶŊŀĪŜŅėĺŅĴŏĕƟŅŒěĮĶŃŏħŖĬĮĸňĔĵƞŀĵħƟĺĵĨĬŏŀĚȮĬŀĔěŅĔĬňŘȮ
ĔŅĶĽŀĬėĺĶŏĬƟĬĔŅĶœħƟĴŅĞŉŗĚĪķļġňŐĸŃĔġŏĔĦĤƢĨƞŅĚȮŕȮŒĬŏĝŇĚĺŇŏėĶŅŃľƢȮŐĸŃĝňŘŒľƟŏľŖĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĪķļġňĔńĭĮĶŅĔĢĔŅĶĦƢĨƞŅĚȮŕȮŒĬīĶĶĴĝŅĨŇȮŒľƟįŌƟŏĶňĵĬœħƟĪŜŅĔŅĶĪħĸŀĚĮĢŇĭńĨŇĔŅĶěĶŇĚŐĸŃĴňőŀĔŅĽŒĝƟ
ŏėĶŊŗŀĚĴŊŀħƟĺĵĨĬŏŀĚȮŒĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĴňĔŅĶĴŀĭľĴŅĵĚŅĬŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟĴňĔŅĶİƗĔİĬĪńĔļŃ
ħƟŅĬĨƞŅĚȮŕȮĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅħƟĺĵĨĬŏŀĚȮĴňĔŅĶıńĥĬŅėƟĬľŅėĺŅĴĶŌƟŐĸƟĺĴŅŏĽĬŀŏıŊŗŀĽĶƟŅĚĪńĔļŃŒĬ
ĔŅĶŀĳŇĮĶŅĵŐĸŃĬŜŅŏĽĬŀȮĬŀĔěŅĔĬńŘĬȮėĺĶĽŀħŐĪĶĔŏĬŊŘŀľŅ/ĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŅĚȮŕȮŏľĸƞŅĬňŘȮěŃĪŜŅŒľƟįŌƟŏĶňĵĬŏĔŇħĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟȮĪńĔļŃŒĬĔŅĶĪħĸŀĚĺŇěńĵ
ŐĸŃĔŅĶŐĔƟĮƤĠľŅȮĴňėĺŅĴĶŌƟŒĬŏĶŊŗŀĚĪňŗĨĬŏŀĚĽĬŒěȮĴňĪńĔļŃŒĬĔŅĶĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵőħĵŒĝƟŏĪėőĬőĸĵňŒĬ
ĔŅĶĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬȮĪńĔļŃĔŅĶŒĝƟĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŐĸŃŏĮƦĬįŌƟĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĨĬŏŀĚŐĸŃĺŇĝŅĝňıŒĬĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀŒľƟĴňĔŅĶıńĥĬŅĔŅĶĽŀĬŒľƟĴňĮĶŃĽŇĪīŇĳŅı
ŐĸŃĮĶŃĽŇĪīŇįĸĴŅĔĵŇŗĚĕŉŘĬȮěŃĴňĔŅĶĬŜŅĔĶŃĭĺĬĔŅĶħńĚĨƞŀœĮĬňŘĴŅŒĝƟ 

(1) ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ 
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞŃĪƞŅĬ 

(2) ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŏĝƞĬȮĔŅĶĽŀĭȮľĶŊŀĔŅĶĮĢŇĭńĨŇĚŅĬ 
ĔĸŋƞĴȮŏĮƦĬĨƟĬȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

(3) ĴňĔŅĶĮĶŃĝŋĴėĦŅěŅĶĵƢŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĶŃľĺƞŅĚŀŅěŅĶĵƢŏıŊŗŀĩƞŅĵĪŀħ 
ėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮŐĸŃŐĸĔŏĮĸňŗĵĬȮȮȮȮȮȮ 
ĔĸĵŋĪīƢŒĬĔŅĶĽŀĬ 
 
 



84 
 

 

1.2  ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮĔŅĶĨĶĚĨƞŀ
ŏĺĸŅȮĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢĶŅĵĺŇĝŅȮĴňĔŅĶĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅȮŐĸŃĔŅĶŒĝƟĽŊŗŀĔŅĶ
ĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅ 

2.  ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
 ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅȮŀĵƞŅĚĬƟŀĵŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻħńĚĬňŘȮ 

 ­  ĮĶŃĔŅĻȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ. 2548  
  ĕƟŀȮ12 ĺƞŅħƟĺĵŏĔĦĤƢĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ­  ĮĶŃĔŅĻȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮı.Ļ. 2549 ĺƞŅħƟĺĵĴŅĨĶģŅĬħƟŅĬȮ 
   ėŋĦĳŅıĭńĦĤŇĨȮ 

 ĔŅĶĴňĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĪĺĬĽŀĭĺƞŅŏĔŇħįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬěĶŇĚȮĞŉŗĚĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ěŃĨƟŀĚĺŅĚŐįĬœĺƟĸƞĺĚľĬƟŅ ŐĸŃĶŃĭŋĶŅĵĸŃŏŀňĵħŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶŒĬŏŀĔĽŅĶĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ
ĶŅĵĸŃŏŀňĵħĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬėĺŅĴ
ĶńĭįŇħĝŀĭĕŀĚįŌƟĽŀĬȮŏĝƞĬȮĔŅĶĽŀĭĕƟŀŏĕňĵĬȮĔŅĶĽŀĭĽńĴĳŅļĦƢȮĔŅĶĽŀĭĮĢŇĭńĨŇȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴȮĔŅĶŒľƟ
ėŃŐĬĬőħĵįŌƟĶƞĺĴĚŅĬ ĶŅĵĚŅĬĔŇěĔĶĶĴȮŐĲƚĴįĸĚŅĬȮĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚĕŀĚįŌƟŏĶňĵĬȮĽƞĺĬĔŅĶĮĶŃŏĴŇĬįĸ
ľĸńĔĽŌĨĶŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĶƞĺĴĔńĬĕŀĚėĦŅěŅĶĵƢŐĸŃįŌƟĭĶŇľŅĶľĸńĔĽŌĨĶȮŏĝƞĬȮĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭȮĔŅĶ
ŏĪňĵĭŏėňĵĚĕƟŀĽŀĭĔńĭĽĩŅĬĻŉĔļŅŀŊŗĬȮĔŅĶĽŀĭħƟĺĵĕƟŀĽŀĭĔĸŅĚĕŀĚĽŅĕŅĺŇĝŅȮĔŅĶĮĶŃŏĴŇĬĕŀĚįŌƟěƟŅĚĚŅĬȮĔŅĶ
ĮĶŃŏĴŇĬĕŀĚĽĴŅėĴĺŇĝŅĝňıȮŏĮƦĬĨƟĬȮ 
 ĬŀĔěŅĔĬňŘĔŅĶĮĶŃŏĴŇĬįĸėĺŅĴĶŌƟȮĽŅĴŅĶĩıŇěŅĶĦŅœħƟěŅĔĴŅĨĶģŅĬėŋĦĳŅıĭńĦĤŇĨȮĭńĦĤŇĨ
ĶŃħńĭŀŋħĴĻŉĔļŅŏĮƦĬįŌƟĴňėĺŅĴĶŌƟȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕĪńŘĚĪŅĚĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĴňėĺŅĴĽŜŅĬŉĔŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭŒĬģŅĬŃıĸŏĴŊŀĚŐĸŃıĸőĸĔȮħńĚĬńŘĬěŉĚĴňĔŅĶĔŜŅľĬħȮŴĨńĺĭƞĚĝňŘŵȮœĺƟħńĚĬňŘȮ 
 -  ĭńĦĤŇĨĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬĻŅĽĨĶƢĕŀĚĨĬȮĽŅĴŅĶĩŏĶňĵĬĶŌƟȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅ

ĨĬŏŀĚȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŐĸŃĽĶƟŅĚĚŅĬŏıŊŗŀıńĥĬŅĽńĚėĴŒľƟĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬĶŃħńĭĽŅĔĸ 
 -  ĭńĦĤŇĨĴňěŇĨĽŜŅĬŉĔȮħŜŅĶĚĝňĺŇĨȮŐĸŃĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴėĺŅĴĶńĭįŇħĝŀĭőħĵĵŉħľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴ 
 -  ĭńĦĤŇĨĴňĽŋĕĳŅıħňĪńŘĚħƟŅĬĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĴňĔŅĶħŌŐĸȮŏŀŅŒěŒĽƞȮĶńĔļŅĽŋĕĳŅıĕŀĚĨĬŏŀĚŀĵƞŅĚ 
  ĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

 ĔŅĶĮĶŃŏĴŇĬĨńĺĭƞĚĝňŘħƟŅĬĭĬĬňŘěŃĪŜŅœħƟŏĜıŅŃŏĴŊŗŀĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŐĸŃĶŃľĺƞŅĚŏĺĸŅĬňŘȮĔŅĶľĴńŗĬ

ŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔĩŉĚĨńĺĭƞĚĝňŘĨĸŀħŏĺĸŅěŉĚŏĮƦĬĽŇŗĚŏħňĵĺĪňŗĪŜŅœħƟȮĔŅĶİƗĔĬńĔĻŉĔļŅĞŘŜŅȮŕȮŒĬŏĶŊŗŀĚĪňŗŀĵŌƞŒĬĨńĺĭƞĚĝňŘěŃĪŜŅŒľƟ

ŐĬĺėŇħĬňŘİƤĚŀĵŌƞŒĬĨńĺĬńĔĻŉĔļŅőħĵŀńĨőĬĴńĨŇ ĔŅĶěŜŅĸŀĚĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŏıŊŗŀĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅĺƞŅĴň

ėŋĦĽĴĭńĨŇĪňŗĨƟŀĚĔŅĶľĶŊŀĵńĚȮĬƞŅěŃŏĮƦĬŐĬĺĪŅĚĪňŗŒĝƟŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŜŅŏĶŖěĕŀĚŐĬĺėŇħĕŀĚĨńĺĭƞĚĝňŘĪńŘĚľĴħĬňŘȮ
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ĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĬňŘȮĵńĚœħƟĴňĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĵƟŀĬĔĸńĭěŅĔĪńŘĚĻŇļĵƢ

ŏĔƞŅȮįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴňĽƞĺĬœħƟŏĽňĵȮőħĵĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬįƞŅĬĪŅĚ

ŀŇĬŏĪŀĶƢŏĬŖĨȮŐĸŃĔŅĶěńħĽńĴĴĬŅįŌƟĴňĽƞĺĬœħƟŏĽňĵŏĔňŗĵĺĔńĭŏĶŊŗŀĚȮėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨĺŇĻĺĔĶĶĴŏėĴňȮĴěī. 

ħńĚĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĝ. ĞŉŗĚĪŜŅŒľƟœħƟĕƟŀĴŌĸĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĬňŘŏĮƦĬ

ŀĵƞŅĚĴŅĔȮŏĬŊŗŀĚěŅĔœħƟŐĽħĚŒľƟŏľŖĬĩŉĚěŋħŏħƞĬȮŐĸŃĕƟŀėĺĶĮĶńĭĮĶŋĚĕŀĚĭńĦĤŇĨĺŇĻĺĔĶĶĴŏėĴňȮĴěī. 

3.  ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗȮ7 ĕƟŀ7 őħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬňħƟŅĬ
ĴŅĨĶģŅĬŐĸŃėŋĦĳŅıȮĔŅĶĻŉĔļŅȮŏĮƦĬĶŃĵŃȮŕȮŀĵƞŅĚĬƟŀĵĪŋĔȮŕȮ1 ĮƖȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ4 ĮƖ 

4.  ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŒĬĕƟŀȮ2.2 ěŃĪŜŅŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃ
ĶŅĵĺŇĝŅȮĔĶĦňĪňŗıĭĮƤĠľŅľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪňŗĪńĬĽĴńĵĕŀĚĶŅĵĺŇĝŅĔŖĽŅĴŅĶĩĪňŗěŃħŜŅŏĬŇĬĔŅĶ
ĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬȮŕȮœħƟĪńĬĪňȮĞŉŗĚĩŊŀŏĮƦĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵĪňŗĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟĨĸŀħŏĺĸŅĪňŗıĭĮƤĠľŅȮ
ĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔȮŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

 ŏŀĔĽŅĶŐĬĭ 
  ĳŅėįĬĺĔȮĔ.  ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮȮȮȮȮȮ
  ĳŅėįĬĺĔȮĕ.  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅĪňŗŏĮĸňŗĵĬŐĮĸĚœĮěŅĔľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ĳŅėįĬĺĔȮė.  ĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ       
ĳŅėįĬĺĔȮĚ.  ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮȮȮȮ 
ĳŅėįĬĺĔȮě.  ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĺŇĬńĵĬńĔĻŉĔļŅ  
ĳŅėįĬĺĔȮĜ.  ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň  
ĳŅėįĬĺĔȮĝ.  ĽĶŋĮĕƟŀŏĽĬŀŐĬŃȮŐĸŃėĺŅĴėŇħŏľŖĬěŅĔįŌƟŒĝƟĭńĦĤŇĨŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
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ĳŅėįĬĺĔȮ

Ĕ. ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

GEN 101 ıĸĻŉĔļŅ                 1(0ů2ů2) 

(Physical Education) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟŏĔŇħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĩŉĚėĺŅĴěŜŅŏĮƦĬŒĬĔŅĶŏĸƞĬĔňĿŅŏıŊŗŀĽŋĕĳŅıȮľĸńĔĔŅĶ

ŀŀĔĔŜŅĸńĚĔŅĵȮĔŅĶĮƚŀĚĔńĬĔŅĶĭŅħŏěŖĭěŅĔĔŅĶŏĸƞĬĔňĿŅ őĳĝĬŅĔŅĶȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĔňĿŅȮĨĸŀħěĬİƗĔĪńĔļŃ

ĔňĿŅĽŅĔĸȮĞŉŗĚŏĮƦĬĪňŗĬŇĵĴőħĵĪńŗĺœĮĨŅĴėĺŅĴĽĬŒěȮľĬŉŗĚĝĬŇħĔňĿŅȮěŅĔľĸŅĔľĸŅĵĝĬŇħĔňĿŅĪňŗŏĮƕħőŀĔŅĽŒľƟŏĸŊŀĔȮȮ

ŏıŊŗŀıńĥĬŅėĺŅĴŏĮƦĬįŌƟĴňĽŋĕĳŅıŐĸŃĭŋėĸŇĔĪňŗħňĴňĬŘŜŅŒěĬńĔĔňĿŅȮĶŌƟěńĔĔĨŇĔŅĴŅĶĵŅĪȮĪňŗħňŒĬĔŅĶŏĸƞĬĔňĿŅŐĸŃĝĴĔňĿŅ 

This course aims to study and practice sports for health, principles of exercise, care and 

prevention of athletic injuries, and nutrition and sports science, including basic skills in sports with 

rules and strategy from popular sports. Students can choose one of several sports provided, 

according to their own interest. This course will create good health, personality and sportsmanship 

in learners, as well as develop awareness of etiquette of playing, sport rules, fair play and being 

good spectators. 

GEN 111 ĴĬŋļĵƢĔńĭľĸńĔěĶŇĵĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ              3(3-0-6) 

(Man and Ethics of Living) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚĽŀĬŐĬĺėŇħŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃŐĬĺĪŅĚŒĬĔŅĶĪŜŅĚŅĬȮĨŅĴŐĬĺĻŅĽĬŅȮĮĶńĝĠŅŐĸŃ

ěŇĨĺŇĪĵŅȮőħĵŏĬƟĬĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮőħĵěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶȮŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀ

ĬŜŅœĮŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢȮŏĝƞĬȮėĺŅĴĞŊŗŀĽńĨĵƢȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĔŅĶŏėŅĶıįŌƟŀŊŗĬȮ

ėĺŅĴŀħĪĬŐĸŃĔŅĶĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚȮėĺŅĴĴňĺŇĬńĵŒĬĨĬŏŀĚȮŏėŅĶıŒĬľĸńĔĮĶŃĝŅīŇĮœĨĵŐĸŃěŇĨŀŅĽŅȮŏĮƦĬĨƟĬȮ

ŐĸŃĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬŕœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 

This course studies the concept of living and working based on principles of religion, 

nfgjmqmnfw*Ȯ_lbȮnqwafmjmewȮ`wȮdmqrcpgleȮqrsbclrqŲȮkmp_jgrwȮ_lbȮcrfgaqȮrfpmsefȮrfcȮsqcȮmdȮ

knowledge and integrative learning approaches. Students will be able to gain desirable 
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characteristics such as faithfulness, social responsibility, respect of others, tolerance, acceptance of 

differences, self-discipline, respect for democracy, public awareness, and harmonious co-existence. 

GEN 121 ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅ               3(3-0-6) 

(Learning and Problem Solving Skills) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘŏĬƟĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĵńŗĚĵŊĬĕŀĚĬńĔĻŉĔļŅȮİƗĔĪńĔļŃŒĬĔŅĶėŇħŏĝŇĚĭĺĔȮĻŉĔļŅĔŅĶěńħĔŅĶ

ėĺŅĴĶŌƟŐĸŃĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĶŌƟȮįƞŅĬĔŅĶĪŜŅőėĶĚĚŅĬĪňŗĬńĔĻŉĔļŅĽĬŒěȮĪňŗŏĬƟĬĔŅĶĔŜŅľĬħŏĮƚŅľĴŅĵĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ

ĶŌƟěńĔĔŅĶĨńŘĚőěĪĵƢȮĔŅĶĻŉĔļŅĺŇīňĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟȮĔŅĶŐĵĔŐĵŃĕƟŀĴŌĸĔńĭĕƟŀŏĪŖěěĶŇĚȮĔŅĶŀƞŅĬȮŐĔƟĮƤĠľŅȮĔŅĶĽĶƟŅĚ

ėĺŅĴėŇħĔŅĶėŇħŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĔŅĶėŇħŏĝŇĚĕĺŅĚȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚȮĔŅĶĨńħĽŇĬŒěȮĔŅĶĮĶŃŏĴŇĬįĸȮŐĸŃĔŅĶĬŜŅŏĽĬŀ

įĸĚŅĬ 

This course aims to equip students with the skills necessary for life-long learning. 

Students will learn how to generate positive thinking, manage knowledge and be familiar with 

learning processes through projects based on their interest. These include setting up learning 

targets; defining the problems; searching for information; distinguishing between data and fact; 

generating ideas, thinking creatively and laterally; modeling; evaluating; and presenting the project. 

GEN 211 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮ               3(3-0-6) 

(The Philosophy of Sufficiency Economy) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅŐĬĺĪŅĚĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěŒĬŀħňĨĕŀĚĽńĚėĴœĪĵȮĮƤĠľŅȮįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĔŅĶıńĥĬŅ

ŏĻĶļģĔŇěĪňŗįƞŅĬĴŅȮŏľĨŋįĸĕŀĚĔŅĶĬŜŅŐĬĺėŇħŏĻĶļģĔŇěıŀŏıňĵĚĴŅŒĝƟŒĬĽńĚėĴœĪĵȮŐĬĺėŇħȮėĺŅĴľĴŅĵȮŐĸŃĮĶńĝĠŅ

ŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŒĬĶŌĮŐĭĭĨƞŅĚŕĪňŗĽŀħėĸƟŀĚĔńĭĺŇĩňĝňĺŇĨŒĬĶŃħńĭĭŋėėĸȮ

ĝŋĴĝĬȮŀĚėƢĔĶȮŐĸŃĮĶŃŏĪĻȮȮĶĺĴœĮĩŉĚĔĶĦňĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔĶĦňĻŉĔļŅĨŅĴőėĶĚĔŅĶıĶŃĶŅĝħŜŅĶŇȮȮ

This course emphasizes the application of previous Thai economic development 

approaches, the problems and impacts of the development, the rationale for applying the 

concept of sufficiency economy to Thai society, the meaning and fundamental concept of the 

philosophy of sufficiency economy, and the application of this philosophy to lifestyles at 
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individual, community, organization, and national levels. The study covers relevant case studies as 

well as the Royal Projects.  

GEN 231 ĴľńĻěĶĶĵƢŐľƞĚėĺŅĴėŇħ                         3(3-0-6) 

(Miracle of Thinking) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘěŃŒľƟėĺŅĴľĴŅĵȮľĸńĔĔŅĶȮėŋĦėƞŅȮŐĬĺėŇħȮĪňŗĴŅŐĸŃīĶĶĴĝŅĨŇĕŀĚĔŅĶėŇħȮőħĵĔŅĶĽŀĬŐĸŃıńĥĬŅ

ĬńĔĻŉĔļŅŒľƟĴňĔŅĶėŇħŏĮƦĬĶŃĭĭȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮŐĸŃĔŅĶėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮĔŅĶŀīŇĭŅĵĪķļġňľĴĺĔȮ

6 ŒĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėŇħȮĬŀĔěŅĔĬňŘĵńĚœħƟĔĸƞŅĺĩŉĚĔŅĶŏĝŊŗŀĴőĵĚėĺŅĴėŇħ/ĔŅĶįŌĔŏĶŊŗŀĚȮĔŅĶŏĕňĵĬȮőħĵĴňĔŅĶĪŜŅĨńĺŀĵƞŅĚ

ľĶŊŀĔĶĦňŏıŊŗŀĻŉĔļŅĔŅĶŐĔƟĮƤĠľŅőħĵĺŇīňĔŅĶėŇħŏĝŇĚĶŃĭĭȮħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĽńĚėĴȮĭĶŇľŅĶěńħĔŅĶȮ

ĽŇŗĚŐĺħĸƟŀĴŐĸŃŀŊŗĬŕ 

This course aims to define the description, principle, value, concept and nature of 

thinking to enable developing students to acquire the skills of systematic thinking, systems 

thinking, critical thinking and analytical thinking. The Six Thinking Hats concept is included.  

Moreover, idea connection/story line and writing are explored.  Examples or case studies are used 

for problem solving through systematic thinking using the knowledge of science and technology, 

social science, management, and environment, etc. 

GEN 241 ėĺŅĴĚħĚŅĴŐľƞĚĝňĺŇĨ                          3(3-0-6) 

(Beauty of Life) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅŏĔňŗĵĺĔńĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢĔńĭėŋĦėƞŅŐĸŃėĺŅĴĚŅĴĪƞŅĴĔĸŅĚėĺŅĴľĸŅĔľĸŅĵĪŅĚ

ĺńĥĬīĶĶĴȮȮŏĬƟĬĪňŗĔŅĶĶńĭĶŌƟėŋĦėƞŅȮĔŅĶĽńĴįńĽėĺŅĴĚŅĴŐĸŃĔŅĶŐĽħĚŀŀĔĪŅĚŀŅĶĴĦƢĕŀĚĴĬŋļĵƢȮȮĶńĭĶŌƟŐĸŃŏĶňĵĬĶŌƟ

ŏĔňŗĵĺĔńĭėŋĦėƞŅŐĸŃėĺŅĴĚŅĴŒĬħƟŅĬĨƞŅĚŕȮĪňŗŏĔňŗĵĺĔńĭĔŅĶħŜŅĶĚĝňĺŇĨĴĬŋļĵƢȮŏĝƞĬȮĝňĺŇĨĔńĭėĺŅĴĚŅĴŒĬħƟŅĬĻŇĸĮŃȮħĬĨĶňȮ

ĺĶĶĦĔĶĶĴȮĶĺĴœĮĩŉĚėĺŅĴĚŅĴŒĬīĶĶĴĝŅĨŇĶŀĭŕȮĨńĺĴĬŋļĵƢȮ 

This course aims to promote the understanding of the relationship between humans and 

aesthetics amidst the diversity of global culture.  It is concerned with the perception, appreciation 

and expression of humans on aesthetics and value.  Students are able to experience learning that 
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stimulates an understanding of the beauty of life, artwork, music and literature, as well as the 

cultural and natural environments. 

GEN 301 ĔŅĶıńĥĬŅĽŋĕĳŅıŐĭĭŀĚėƢĶĺĴ                      3(3-0-6) 

(Holistic Health Development) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıŐĭĭŀĚėƢĶĺĴȮŏıŊŗŀŒľƟĴňėŋĦĳŅıĝňĺŇĨ

ĪňŗħňȮőħĵŏĬƟĬĔŅĶĽƞĚŏĽĶŇĴĪńŘĚĽŋĕĳŅıĔŅĵŐĸŃěŇĨŀĚėƢĮĶŃĔŀĭĕŀĚĽŋĕĳŅıĪňŗħňȮĮƤěěńĵĪňŗĽƞĚįĸĨƞŀĽŋĕĳŅıĔŅĶħŌŐĸĽŋĕĳŅı

ĨĬŏŀĚŐĭĭĭŌĶĦŅĔŅĶȮőĳĝĬŅĔŅĶȮĔŅĶŏĽĶŇĴĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬȮĽŋĕĬŅĴńĵȮĔŅĶıńĥĬŅĽĴĶĶĩĬŃĪŅĚĔŅĵĔŅĶŀŀĔĔŜŅĸńĚĔŅĵ

ŏıŊŗŀıńĥĬŅĭŋėĸŇĔĳŅıěŇĨŒěŐĸŃŀŅĶĴĦƢȮĔŅĶĮƚŀĚĔńĬŐĸŃŐĔƟœĕĮƤĠľŅĽŋĕĳŅıěŇĨ ĔŅĶİƗĔĽĨŇ ĽĴŅīŇȮŐĸŃĔŅĶĪŜŅėĺŅĴ

ŏĕƟŅŒěĝňĺŇĨĔŅĶħŜŅŏĬŇĬĝňĺŇĨŀĵƞŅĚĭŋėėĸĪňŗĴňĽŋĕĳŅıħňĨŅĴĬŇĵŅĴĕŀĚȮWHO ŐĸŃĕƟŀĴŌĸĔŅĶĨĶĺěĽŋĕĳŅıĪńŗĺœĮŐĸŃĔŅĶ

ĪħĽŀĭĽĴĶĶĩĳŅıĪŅĚĔŅĵ 

RfcȮm`hcargtcȮmdȮrfgqȮamspqcȮgqȮrmȮbctcjmnȮqrsbclrqŲȮfmjgqrgaȮilmujcbecȮmlȮfc_rfȮ

development for good life quality. The course emphasizes both physical and mental health care 

promotion, including composition of wellness;factors affecting health; integrated health care; 

nutrition; immunity strengthening; sanitation; competent reinforcement of physical activities to 

empower the smartpersonality and the smart mind, and to facilitate healthy and balanced 

emotional development; preventing and solving problems on mental health; practices in 

concentration, meditation and self-understanding; definition of wellness by WHO; and information 

on general health check up and physical fitness tests. 

GEN 311 ěĶŇĵĻŅĽĨĶƢŒĬĽńĚėĴģŅĬĺŇĪĵŅĻŅĽĨĶƢ                        3(3-0-6) 

(Ethics in Science-Based Society) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘŏĮƦĬĔŅĶĻŉĔļŅĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴŐĸŃĽńĚėĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮįŌƟŏĶňĵĬ

ěŃĨƟŀĚĻŉĔļŅĪķļġňěĶŇĵīĶĶĴŏĭŊŘŀĚĨƟĬĕŀĚĨŃĺńĬĨĔŐĸŃĨŃĺńĬŀŀĔȮįŌƟŏĶňĵĬěŃĨƟŀĚŏĶňĵĬĶŌƟĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪķļġňŏľĸƞŅĬňŘ

ĔńĭĔĶĦňĻŉĔļŅĪňŗŏĔŇħĕŉŘĬŒĬĽńĚėĴĮƤěěŋĭńĬȮŐĸŃěŃĨƟŀĚĺŇŏėĶŅŃľƢĺŇěŅĶĦƢĭĪĭŅĪĕŀĚĬńĔĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀěŃœħƟŏĔŇħėĺŅĴ

ŏĕƟŅŒěĨƞŀėĺŅĴĞńĭĞƟŀĬŒĬĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴĞŉŗĚĬńĔĺŇĪĵŅĻŅĽĨĶƢŒĬĺŇĝŅĝňıħƟŅĬĨƞŅĚŕȮĔŜŅĸńĚĮĶŃĽĭŀĵŌƞȮőħĵĴŋƞĚŏĬƟĬĔŅĶ

http://www.gened.chula.ac.th/cms/courses_details_th.php?s_id=3800251
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ĮĶŃĵŋĔĨƢŒĝƟĔĶĦňĻŉĔļŅȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺŇěŅĶĦƢŒĬľƟŀĚŏĶňĵĬȮěŋħĴŋƞĚľĴŅĵĕŀĚĺŇĝŅĬňŘėŊŀȮĔŅĶĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬ

ıńĥĬŅėĺŅĴŏĕƟŅŒěĨƞŀėĺŅĴėŇħŏľŖĬĪňŗĕńħŐĵƟĚĔńĬŒĬĮĶŃŏħŖĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŐĸŃĽŅĴŅĶĩŒľƟ

ėĺŅĴľĴŅĵŐĸŃĔŜŅľĬħĴŅĨĶģŅĬěĶŇĵīĶĶĴĕŀĚĨĬŏŀĚĞŉŗĚıńĥĬŅĕŉŘĬěŅĔĔŅĶĺŇıŅĔļƢĺŇěŅĶĦƢĶƞĺĴĔńĬěŅĔĪńĻĬŃĨƞŅĚŕȮœħƟ 

This course will explore a variety of ethical and social issues in science and technology. 

Students will study basic theories of ethics from the West and the East. They will learn how to 

apply these theories to contemporary cases. They will be asked to critically evaluate the role of 

the scientist in society, and to become aware of complex ethical issues facing scientists in different 

professions. Case studies will be used extensively throughout the course, with an emphasis on 

critical debate. The goal of the course is to enable each student to develop an understanding of 

conflicting opinions regarding science and technology, and to define and refine their own ethical 

code of conduct based on evaluation of arguments from differing viewpoints. 

GEN 321 ĮĶŃĺńĨŇĻŅĽĨĶƢŀŅĶĵīĶĶĴ                3(3-0-6) 

(The History of Civilization)  

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅŏĔňŗĵĺĔńĭĨƟĬĔŜŅŏĬŇħŐĸŃıńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢŒĬȮ5 ĵŋėœħƟŐĔƞȮĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢȮĵŋėőĭĶŅĦȮĵŋė

ĔĸŅĚȮĵŋėĪńĬĽĴńĵȮŐĸŃĵŋėĮƤěěŋĭńĬȮőħĵĻŉĔļŅŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮıķĨŇĔĶĶĴȮĔŅĶĻŉĔļŅěŃŏĬƟĬŏľĨŋĔŅĶĦƢ

ĽŜŅėńĠĞŉŗĚĽŃĪƟŀĬŒľƟŏľŖĬĩŉĚĮĶŅĔĢĔŅĶĦƢĪňŗĽƞĚįĸŒĬĪŅĚĽńĚėĴȮŏĻĶļģĔŇěȮŐĸŃĔŅĶŏĴŊŀĚĪňŗŏĔŇħěŅĔėƞŅĬŇĵĴŐĸŃĪńĻĬėĨŇĪňŗ

ĽńĴıńĬīƢĔńĭĕĬĭīĶĶĴŏĬňĵĴȮėĺŅĴŏĝŊŗŀȮŐĸŃĬĺńĨĔĶĶĴȮĶĺĴĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶįƞŅĬĚŅĬĻŇĸĮŃŐĸŃ

ĺĶĶĦĔĶĶĴŒĬĴŋĴĴŀĚĪňŗľĸŅĔľĸŅĵěŅĔĵŋėĽĴńĵĨƞŅĚŕȮěĬĩŉĚĮƤěěŋĭńĬ 

This subject covers the study of the origin and development of civilization during the five 

historical periodsŰprehistoric, ancient, middle age, modern, and the present period.  The study 

will focus on significant social, economic and political events resulting from values and attitudes 

due to customs, beliefs and innovations, including the ability to communicate through art and 

literature based on several perspectives and periods. 
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GEN 331 ĴĬŋļĵƢĔńĭĔŅĶŒĝƟŏľĨŋįĸȮ                3(3-0-6) 

(Man and Reasoning) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚĽŀĬĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶŒĝƟŏľĨŋįĸȮľĸńĔĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŐĭĭŀŋĮĬńĵŐĸŃĬŇĶĬńĵ

ĔŅĶŒĝƟŏľĨŋįĸĕŀĚėĬŒĬőĸĔĨŃĺńĬŀŀĔŐĸŃĨŃĺńĬĨĔȮĔĶĦňĻŉĔļŅĔŅĶŒĝƟŏľĨŋįĸŒĬħƟŅĬĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅĶĚĝňĺŇĨ 

The purpose of this course is to develop analytical thinking skills and reasoning; 

deductive and inductive approaches; reasoning approaches of the East and the West; and, a case 

study of formal and informal reasoning of everyday life. 

GEN 341 ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬœĪĵȮ                3(3-0-6) 

 (Thai Indigenous Knowledge)   

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĳŌĴŇĮƤĠĠŅœĪĵŒĬŐĚƞĴŋĴĨƞŅĚŕȮĪńŘĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňȮ

ĽńĚėĴĻŅĽĨĶƢȮŐĸŃĴĬŋļĵĻŅĽĨĶƢȮȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĶńĭĶŌƟėŋĦėƞŅĕŀĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮľĸńĔĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ

ŒĬĪƟŀĚĩŇŗĬĨƞŅĚŕȮȮĽŅĴŅĶĩĝňŘŒľƟŏľŖĬœħƟĺƞŅĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚĺƞŅŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗŏĔŇħĕŉŘĬœħƟĨĸŀħĝňĺŇĨȮȮĽĶƟŅĚ

ĪńĔļŃĺŇīňŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚŏĮƦĬĶŃĭĭœħƟħƟĺĵĨĬŏŀĚ 

This is a study of indigenous knowledge in different regions of Thailand with a holistic 

approach, including analyses from scientific, technological, social science and anthropological 

perspectives. Students will learn how to appreciate the value of indigenous knowledge and 

recognize the ways in which such knowledge has been accumulatedŰlifelong learning of 

indigenous people and knowledge transfer between generations.  Students will learn to become 

systematic, self-taught learners. 
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GEN 351 ĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞŐĸŃĳŅĺŃįŌƟĬŜŅ            3(3-0-6)  

 (Modern Management and Leadership) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ŐĬĺėŇħĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞȮľĬƟŅĪňŗıŊŘĬģŅĬĕŀĚĔŅĶěńħĔŅĶĮĶŃĔŀĭħƟĺĵȮĔŅĶĺŅĚŐįĬȮĔŅĶěńħŀĚėƢĔĶȮ

ĔŅĶėĺĭėŋĴĔŅĶĨńħĽŇĬŒěȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶěŌĚŒěȮĳŅĺŃįŌƟĬŜŅȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢĔŅĶěńħĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮ

ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĨĸŀħěĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮ

This course examines the modern management concept including basic functions of 

managementŰplanning, organizing, controlling, decision-making, communication, motivation, 

leadership, human resource management, management of information systems, social 

responsibilityŰand its application to particular circumstances. 

GEN 352 ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ             3(3-0-6) 

(Technology and Innovation for Sustainable Development) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅėĺŅĴľĴŅĵȮŐĬĺėŇħȮŐĸŃĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĨƞŀĔŅĶĽĶƟŅĚĽĶĶėƢĪňŗĵńŗĚĵŊĬŐĸŃ

įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃėĺŅĴŏĮƦĬĴĬŋļĵƢȮĶĺĴĩŉĚĬőĵĭŅĵȮĔĸĵŋĪīƢȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅ

ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴŐĕŖĚŐĔĶƞĚŒĬŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴģŅĬĮƤĠĠŅȮĨĸŀħěĬȮěĶŇĵīĶĶĴŒĬ

ĔŅĶĭĶŇľŅĶěńħĔŅĶȮĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĸŃĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗŏĔŇħěŅĔŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ 

This course is the study of the definitions, concepts and roles of technology and 

innovation in the creation of wealth,and their impact on society and humanity. The course will 

explore the policies, strategies, and tools for synthesizing and developing technology and 

innovation for a wisdom-based society together with ethics in management. Students will study 

the exploitation and protection of intellectual propertyas a result of technology and innovation. 
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GEN 353 ěŇĨĺŇĪĵŅĔŅĶěńħĔŅĶ                 3(3-0-6) 

(Managerial Psychology) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĻŉĔļŅŐĬĺėŇħıŊŘĬģŅĬŏĔňŗĵĺĔńĭěŇĨĺŇĪĵŅŐĸŃĔŅĶěńħĔŅĶıķĨŇĔĶĶĴĴĬŋļĵƢŒĬŀĚėƢĔŅĶȮĞŉŗĚĶĺĴĩŉĚĮƤěěńĵĪŅĚ

ěŇĨĺŇĪĵŅĪňŗĴňįĸĔĶŃĪĭĨƞŀıķĨŇĔĶĶĴĔŅĶĪŜŅĚŅĬĕŀĚĴĬŋļĵƢȮœħƟŐĔƞȮĪńĻĬėĨŇȮĔŅĶĽŊŗŀĽŅĶȮŀŇĪīŇıĸĕŀĚĽńĚėĴŐĸŃŐĶĚěŌĚŒěȮ

ĬŀĔěŅĔĬňŘĵńĚœħƟĻŉĔļŅĔŅĶĮĶńĭŏĮĸňŗĵĬıķĨŇĔĶĶĴĴĬŋļĵƢŒĬŀĚėƢĔŅĶȮėĺŅĴĕńħŐĵƟĚȮĔŅĶĭĶŇľŅĶėĺŅĴĕńħŐĵƟĚȮıķĨŇĔĶĶĴ

įŌƟĬŜŅŐĸŃėĺŅĴĴňĮĶŃĽŇĪīŇĳŅıĕŀĚŀĚėƢĔŅĶ 

This course focuses on the fundamental concepts of psychology and management of 

human behavior in an organization, including psychological factors and their effect on human 

working behavior such as attitude, communication, social influences and motivation. Moreover, it 

will incorporate organizational behavior modification, conflict management, and leadership and 

organizational effectiveness. 

GEN 411 ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃ              3(2-2-6) 

  (Personality Development and Public Speaking) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢěŃıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĪńĔļŃĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃĕŀĚįŌƟŏĶňĵĬȮőħĵıńĥĬŅ

ėŋĦĸńĔļĦŃŐĸŃĪńĔļŃĪňŗĽŜŅėńĠħńĚĬňŘȮĔŇĶŇĵŅĪƞŅĪŅĚȮĔŅĶŐĨƞĚĔŅĵȮȮŐĸŃĴŅĶĵŅĪĪŅĚĽńĚėĴȮȮěŇĨĺŇĪĵŅŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟ

ĳŅļŅĪńŘĚĳŅļŅıŌħŐĸŃĳŅļŅĔŅĵȮĔŅĶŀīŇĭŅĵŐĸŃŒľƟŏľĨŋįĸ ŐĽħĚėĺŅĴėŇħŏľŖĬȮŏěĶěŅȮŐĸŃĝńĔĝĺĬőĬƟĴĬƟŅĺěŇĨŒěįŌƟŀŊŗĬ

œħƟȮĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

This course aims at developing public speaking skills and personalities of students. The 

course will cover a diverse range of abilities and skills such as good manners, attire, social rules, 

communication psychology, and verbal and non-verbal languages. Students are expected to gain 

these useful skills, including giving reasons, discussion, negotiation, persuasion, presentation, and 

application of technology for communication. 
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GEN 412 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬȮ            3(3-0-6) 

 (Science and Art of Living and Working) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĔŅĶŒĝƟĻŅĽĨĶƢŐĸŃĻŇĸĮƝŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬȮĭŋėĸŇĔĳŅıŐĸŃĔŅĶŐĽħĚŀŀĔĪŅĚĽńĚėĴȮėĺŅĴ

ĜĸŅħĪŅĚŀŅĶĴĦƢȮĔŅĶėŇħĺŇŏėĶŅŃľƢħƟĺĵŏľĨŋįĸȮĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ ėŋĦėƞŅĝňĺŇĨȮĔŅĶıńĥĬŅĨĬŏŀĚȮėĺŅĴ

ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĔŅĶĽĶƟŅĚĽŋĕĳŅĺŃŒľƟĔńĭĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬȮĻŇĸĮŃŒĬĔŅĶĪŜŅĚŅĬŀĵƞŅĚĴňėĺŅĴĽŋĕŐĸŃ

ĻŇĸĮŃŒĬĔŅĶŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬ 

The concepts covered are the science and art of living and working, personality, social 

expression, temperance, critical thinking and reasoning, problem solving, value of living, self-

development, social and self responsibility, creating a healthy life and work, and the art of living 

and working with others. 

GEN 421 ĽńĚėĴĻŅĽĨĶƢĭŌĶĦŅĔŅĶ                3(3-0-6) 

(Integrative Social Sciences) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘŏĮƦĬĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅĺŇĝŅľĸńĔĪŅĚĽńĚėĴĻŅĽĨĶƢȮ4 ħƟŅĬȮœħƟŐĔƞȮħƟŅĬĽńĚėĴĺńĥĬīĶĶĴȮħƟŅĬ

ŏĻĶļģĔŇěȮħƟŅĬĔŅĶŏĴŊŀĚŐĸŃĔġľĴŅĵȮŐĸŃħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮőħĵėĶŀĭėĸŋĴĮĶŃŏħŖĬĪŅĚĽńĚėĴĪňŗœħƟĶńĭėĺŅĴĽĬŒěŒĬ

ĮƤěěŋĭńĬȮŀŅĪŇŏĝƞĬȮĮƤĠľŅħƟŅĬėĺŅĴŐĨĔĨƞŅĚĪŅĚĝŅĨŇıńĬīŋƢȮĮƤĠľŅĔŅĶĔĶŃěŅĵĪĶńıĵŅĔĶȮĮƤĠľŅėĺŅĴœĴƞĴńŗĬėĚĪŅĚĔŅĶ

ŏĴŊŀĚȮŐĸŃĮƤĠľŅėĺŅĴŏĽŊŗŀĴőĪĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŏĮƦĬĨƟĬȮ 

This course integrates four major contents in social sciences, i.e., society and culture, 

economics, politics and laws, and the environment. The course also covers interesting 

contemporary social issues, such as ethnic problems, resource distribution, political instability, and 

environmental deterioration. 
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GEN 441 ĺńĥĬīĶĶĴŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ                3(2-2-6) 

(Culture and Excursion) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĺŇĝŅĬňŘĴňŏĬŊŘŀľŅĴŋƞĚŒľƟįŌƟŏĶňĵĬĶŌƟěńĔĺńĥĬīĶĶĴȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĺńĥĬīĶĶĴĪńŘĚĳŅĵŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮĺŇĩň

ĝňĺŇĨȮĪňŗľĸŅĔľĸŅĵȮőħĵŒĝƟĔŅĶĪƞŀĚŏĪňŗĵĺŏĮƦĬĽŊŗŀĔĸŅĚŒĬĔŅĶŏĶňĵĬĶŌƟĶĺĴĪńŘĚĔŅĶŒĝƟĳŅļŅŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĭĶŇľŅĶ

ěńħĔŅĶŏıŊŗŀĔŅĶĪƞŀĚŏĪňŗĵĺ 

This course aims to encourage students to learn and understand culture and culture 

exchange on both local and international aspects. Students will comprehend the diversities of 

ways of life through excursion-based learning, and understand the key role of language used for 

communication and tourism management. 

LNG 105 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇȮȮȮȮ3(3-0-6) 

 (Academic English for International Students) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

 ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇȮĔŅĶŏĶňĵĬĔŅĶĽŀĬ

ŏĬƟĬĪńĔļŃĪŅĚĳŅļŅĪńŘĚȮ4 ĪńĔļŃȮĶĺĴĪńŘĚĪńĔļŃĔŅĶėŇħȮŐĸŃĔŅĶŏĶňĵĬĶŌƟŐĭĭıŉŗĚĨĬŏŀĚȮȮħƟŅĬĔŅĶŀƞŅĬŏĬƟĬĔŅĶŀƞŅĬŏĝŇĚ

ĺŇĝŅĔŅĶȮĔŅĶĽĶŋĮėĺŅĴȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĨňėĺŅĴȮȮħƟŅĬĔŅĶŏĕňĵĬȮŏĬƟĬĔĶŃĭĺĬĔŅĶŏĕňĵĬȮĔŅĶŏĕňĵĬėĺŅĴ

ŏĶňĵĚŏĝŇĚĺŇĝŅĔŅĶőħĵŒĝƟĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶŀƞŅĬĺŇŏėĶŅŃľƢŐĸŃŀƟŅĚŀŇĚĕƟŀĴŌĸŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴŏıŊŗŀľĸňĔŏĸňŗĵĚĔŅĶ

ėńħĸŀĔȮȮĔŅĶĬŜŅıěĬŅĬŋĔĶĴȮľĬńĚĽŊŀœĺĵŅĔĶĦƢȮȮĽŊŗŀĽŅĶĽĬŏĪĻȮŐĸŃŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĴŅŒĝƟŏĮƦĬŏėĶŊŗŀĚĴŊŀĝƞĺĵĔŅĶ

ŏĕňĵĬȮŏıŊŗŀĝƞĺĵĮĶńĭĮĶŋĚĔŅĶŏĕňĵĬħƟĺĵĨĬŏŀĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮȮħƟŅĬĔŅĶıŌħȮŏĬƟĬĔŅĶıŌħŐĭĭĜńĭıĸńĬȮĔŅĶĬŜŅŏĽĬŀ

įĸĚŅĬĮŅĔŏĮĸƞŅȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬȮħƟŅĬĔŅĶĲƤĚȮŏĬƟĬĔŅĶĲƤĚ

ĭĶĶĵŅĵȮŐĸŃĔŅĶěħĭńĬĪŉĔěŅĔĔŅĶĲƤĚ 

 The course aims at developing academic English skills necessary for learners in an 

international program. The learning and teaching involves the integration of the four language 

skills, thinking skills and autonomous learning. In terms of reading, the course focuses on academic 

reading, reading for main ideas, summarizing skills, critical reading and interpretation skills. In terms 

of writing, the emphasis is on process writing and academic writing to enable learners to 

effectively use the information gained from reading to support their statements, and to use 
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appropriate citation to avoid plagiarism. Learners are also going to use dictionaries, grammar books, 

and appropriate information and communication technology to assist their writing. In terms of 

speaking, the focus is on impromptu situations, oral presentation, and the sharing and exchanging 

mdȮgbc_qȮmlȮgqqscqȮpcj_rcbȮrmȮrfcȮjc_plcpqŲȮamlrclrȮ_pc_q,ȮGlȮterms of listening, the focus is on 

listening to English lectures and taking notes. 

LNG 106 ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶȮȮȮȮȮȮȮ3(3-0-6) 

 (Academic Listening and Speaking) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 105 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇȮľĶŊŀĴňėŃŐĬĬĽŀĭ

ĳŅļŅŀńĚĔķļœĴƞĨŗŜŅĔĺƞŅȮ56% (ĨŅĴŏĔĦĤƢĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵł) 

 ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇȮȮĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶĳŅļŅŀńĚĔķļĔńĭŏĬŊŘŀľŅĺŇĝŅŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĲƤĚĔŅĶĭĶĶĵŅĵĳŅļŅŀńĚĔķļŒĬ

ĽŅĕŅĺŇĝŅĕŀĚĨĬœħƟȮĽŅĴŅĶĩĞńĔĩŅĴȮŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬœħƟȮȮĽŅĴŅĶĩıŌħĽĶŋĮėĺŅĴěŅĔ

ĔŅĶŀƞŅĬœħƟȮȮĽŅĴŅĶĩŀĳŇĮĶŅĵŐĸŃĬŜŅĔŅĶŀĳŇĮĶŅĵœħƟȮĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬĮŅĔŏĮĸƞŅŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬȮŐĸŃĨŀĭ

ĕƟŀĞńĔĩŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 This course aims at developing academic listening and speaking skills necessary for 

learners in international programs. The teaching and learning styles involve an integration of 

English with content areas related to the learnersŲȮdgcjbq,ȮRfcȮamspqcȮ_gkqȮrmȮcl_`jcȮjc_plcpqȮrmȮ`cȮ

able to listen to English lectures in their fields, ask and appropriately respond to questions, share 

ideas and express opinions, and read and summarize text. Learners will discuss and lead a 

discussion, make an effective oral presentation, and actively participate in the session. 
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LNG 107 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶȮȮȮȮȮȮ3(3-0-6) 

 (Academic Reading and Writing) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 106 ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĴňėŃŐĬĬĽŀĭĳŅļŅŀńĚĔķļ 

œĴƞĨŗŜŅĔĺƞŅȮ76% (ĨŅĴŏĔĦĤƢĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵł) 

 ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇȮȮĔŅĶŏĶňĵĬ

ĔŅĶĽŀĬŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶĳŅļŅŀńĚĔķļĔńĭŏĬŊŘŀľŅĺŇĝŅŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŀƞŅĬȮĭĪėĺŅĴĺŇĝŅĔŅĶŒĬ

ĽŅĕŅĺŇĝŅĕŀĚĨĬœħƟĽŅĴŅĶĩěńĭĮĶŃŏħŖĬŐĸŃŏĸŊŀĔŏĜıŅŃĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶœħƟŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶŏĕňĵĬȮȮĽŅĴŅĶĩ

ŏĕňĵĬĶŅĵĚŅĬĶŌĮŐĭĭĨƞŅĚŕȮŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬœħƟȮȮőħĵŒĝƟĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶŀƞŅĬȮĔŅĶĪħĸŀĚȮłĸłȮőħĵŒĝƟĺŇīňĔŅĶŏĕňĵĬ

ĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶȮŐĸŃŒĝƟŐľĸƞĚŀƟŅĚŀŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 The course aims at developing academic reading and writing skills necessary for learners in 

international programs. The teaching and learning styles involve an integration of English into 

jc_plcpqŲȮamlrclrȮ_pc_qȮrmȮcl_`jcȮrfckȮrmȮpc_bȮ_a_bckgaȮ_prgajcqȮglȮrfcgpȮafmsen fields. Learners 

will be able to extract main points from the text, purposefully select required information to 

support their writing, write different forms of reports in their fields, use information obtained from 

reading and their own experiment in writing an essay, and effectively use references and citations 

throughout the writing process. 

LNG 121 ĔŅĶŏĶňĵĬĳŅļŅŐĸŃĺńĥĬīĶĶĴ                3'3+0+6&  

 (Learning Language and Culture) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀȮLNG 107 

ĔŅĶĻŉĔļŅŒĬŏĬŊŘŀľŅĪňŗĬńĔĻŉĔļŅĽĬŒěŀńĬŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟĳŅļŅŐĸŃĺńĥĬīĶĶĴŐĸŃĔŅĶŒĝƟĳŅļŅ 

Study on a special interests related to learning language, culture and language use. The 

Department will notify further information as it becomes available. 
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LNG 122 ĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚ         3(0ů6ů6) 

  (English Through Independent Learning) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  LNG 103 ľĶŊŀȮLNG 107 

ĪķļġňĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮȮĕńŘĬĨŀĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļįƞŅĬĮĶŃĽĭĔŅĶĦƢĔŅĶ

ŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħœĺƟȮȮĔŅĶĶŅĵĚŅĬĮĶŃĽĭĔŅĶĦƢĔŅĶŒĝƟĳŅļŅŀńĚĔķļŐĸŃĶńĭėĺŅĴėŇħŏľŖĬěŅĔŀŅěŅĶĵƢįƞŅĬŏėĶŊŀĕƞŅĵ

ŀŇĬŏĪŀĶƢŏĬŖĨ 

Self-based learning theory.  Self-based learning processes. Exposure to and use of English 

through a structured experience. Reporting and reflecting on the exposure to and use of English 

_lbȮpcacgtgleȮrc_afcpŲqȮ_btgacȮrfpmsefȮrfcȮGlrcplcr,Ȯ 

LNG 231 ĽŋĬĪĶňĵŃŐľƞĚĔŅĶŀƞŅĬȮ           3(3-0-6) 

 (Reading Appreciation) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  LNG 103 ľĶŊŀȮLNG 107 

ľĸńĔŐĸŃĺŇīňĔŅĶŀƞŅĬȮĔŅĶŀƞŅĬŏŀŅŏĶŊŗŀĚŐĸŃŒěėĺŅĴȮĔŅĶŀƞŅĬŏĝŇĚĺŇěŅĶĦƢȮȮĔŅĶŀƞŅĬĽŊŗŀŐĸŃĚŅĬŏĕňĵĬ

ľĸŅĔľĸŅĵĶŌĮŐĭĭȮŏĝƞĬȮĽŅĶėħňȮŀńĨĝňĺĮĶŃĺńĨŇȮĽŋĬĪĶıěĬƢȮŏĶŊŗŀĚĽńŘĬȮĭĪĔĺňȮĬĺĬŇĵŅĵȮŏĬƟĬĔŅĶıńĥĬŅėĺŅĴĞŅĭĞŉŘĚŒĬ

ĔŅĶŀƞŅĬŐĸŃĪńĔļŃĔŅĶėŇħŏĝŇĚĺŇěŅĶĦƢȮ

Reading principles and techniques. Reading ia such as documentaries, autobiographies, 

speeches, short stories, poems and novels. Emphasis on the development of reading appreciation 

and critical thinking skills.  

LNG 232 ĔŅĶŐĮĸŏĭŊŘŀĚĨƟĬ            3(3-0-6) 

(Basic Translation)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  LNG 103 ľĶŊŀȮLNG 107 

ĪķļġňŐĸŃĔĶŃĭĺĬĔŅĶŐĮĸȮȮĺŇīňĔŅĶŐĮĸȮȮĮĶŃŏħŖĬĪŅĚĺńĥĬīĶĶĴŐĸŃĻŇĸĮŃŒĬĔŅĶŐĮĸȮȮĮƤĠľŅŒĬĔŅĶ

ŐĮĸĳŅļŅŀńĚĔķļŏĮƦĬĳŅļŅœĪĵȮȮĮƤĠľŅŒĬĔŅĶŐĮĸĳŅļŅœĪĵŏĮƦĬĳŅļŅŀńĚĔķļȮľĸńĔĔŅĶŐĸŃĔŅĶİƗĔŐĮĸŐĭĭħńŘĚŏħŇĴ

ĔŅĶŐĮĸħƟĺĵŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮȮĽńĴĴĬŅĮƤĠľŅŒĬĔŅĶŐĮĸŐĸŃŐĬĺĪŅĚŐĔƟœĕȮȮĪŇĻĪŅĚĔŅĶŐĮĸŒĬĮƤěěŋĭńĬȮ

Translation theories and procedures. Translation methods. Cultural issues and art of 

translation. Problems in English-Thai and Thai- English translation. Principles and conventional 
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practices of translation. Machine translation. Seminar on translation problems and solutions. 

Current trends in translation. 

LNG 233 ĔŅĶŀƞŅĬŀĵƞŅĚĴňĺŇěŅĶĦĠŅĬ                3(3-0-6) 

 (Critical Reading) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀȮLNG 107  

ĺŇĝŅĬňŘŏĬƟĬŒľƟįŌƟŏĶňĵĬĻŉĔļŅĔĶŃĭĺĬĔŅĶŀƞŅĬŒĬĶŃħńĭĪňŗĽŌĚĔĺƞŅĶŃħńĭėĺŅĴŏĕƟŅŒě ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩ

ıŇěŅĶĦŅŐĸŃĮĶŃŏĴŇĬĚŅĬĪňŗŀƞŅĬœħƟ ĽŅĴŅĶĩĶŃĭŋěŋħŐĕŖĚŐĸŃėĺŅĴľĴŅĵŏĝŇĚĸŉĔĕŀĚĚŅĬŏĕňĵĬĞŉŗĚŏĮƦĬĳŅļŅŀńĚĔķļ 

ĬńĔĻŉĔļŅěŃĴňőŀĔŅĽİƗĔİĬĔŅĶŀƞŅĬŏıŊŗŀľŅȮěŋħŀƞŀĬŐĸŃĕƟŀĭĔıĶƞŀĚĕŀĚĭĪėĺŅĴ ŐĸŃĨĶŃľĬńĔĩŉĚĔĸĵŋĪīƢŐĸŃĺŇīňĔŅĶĪňŗ

įŌƟŐĨƞĚŒĝƟŒĬĚŅĬŏĕňĵĬĮĶŃŏĳĪĨƞŅĚȮŕȮȮŏıŊŗŀĽńĚŏĔĨŐĸŃŐĵĔŐĵŃŀėĨŇĪňŗŐİĚĴŅŒĬĚŅĬŏĕňĵĬ  ŐĸŃĽŅĴŅĶĩĬŜŅĪńĔļŃŏľĸƞŅĬňŘ

œĮĮĶŃĵŋĔĨƢŒĝƟŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĝňĺŇĨěĶŇĚ 

This course covers the process of reading that goes beyond simply understanding a text. 

It requires students to consider and evaluate readings by identifying strengths and implications of 

readings in English. The course provides opportunities for the students to find the reading's 

weaknesses and flaws. Students will learn to recognise and analyse strategies and styles the 

author uses in different types of writings to identify potential bias in readings. Ultimately, the 

students are expected to be able to employ these skills for their academic context and in real 

lives. 

LNG 234 ĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴ                3(3-0-6) 

 (Intercultural Communication) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀȮLNG 107  

ľĸńĔĔŅĶĽŊŗŀĽŅĶȮŐĬĺėŇħŏĶŊŗŀĚĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴȮĺńěĬŐĸŃŀĺńěĬĳŅļŅȮĮƤĠľŅĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚ

ĺńĥĬīĶĶĴȮĳŅļŅŐĸŃĺńĥĬīĶĶĴŒĬĽŊŗŀĮĶŃŏĳĪĨƞŅĚŕȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴįƞŅĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮĔĸĵŋĪīƢĔŅĶ

ĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴŏıŊŗŀėĺŅĴĽŜŅŏĶŖěŒĬħƟŅĬĽńĚėĴŐĸŃĔŅĶĪŜŅĚŅĬ 

Principles of communication. Concepts of intercultural communication. Verbal and 

nonverbal communication.  Problems in intercultural communication.  Language and culture in 
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media. Computer-mediated intercultural communication. Strategies in intercultural 

communication forsuccess in social and professional communication. 

LNG 235 ĳŅļŅŀńĚĔķļŏıŊŗŀĚŅĬĝŋĴĝĬ              3(2-2-6) 

 (English for Community Work) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀ LNG 107 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅıńĥĬŅĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶĪŜŅĚŅĬŏıŊŗŀĝŋĴĝĬȮĬńĔĻŉĔļŅěŃœħƟĪŜŅ

őėĶĚĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮőħĵŒĝƟĳŅļŅŀńĚĔķļŏĕňĵĬőėĶĚĚŅĬŏıŊŗŀĕŀĶńĭĪŋĬȮĬŀĔěŅĔĬňŘĶŅĵĺŇĝŅĵńĚĴŋƞĚŒľƟįŌƟŏĶňĵĬĴň

ĪńĻĬėĨŇĪňŗħňĨƞŀĳŅļŅŀńĚĔķļȮĴňėĺŅĴĴńŗĬŒěŒĬĔŅĶĽŊŗŀĽŅĶȮĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĪńĔļŃĝňĺŇĨŐĸŃ

ŏĕƟŅŒěĭĪĭŅĪľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĬŀĔěŅĔĬňŘěŃĴňĔŅĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶ

ĽĴńĵŒľĴƞŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃĽĶƟŅĚĮĢŇĽńĴıńĬīƢĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬ 

This course aims at fostering the use of English to pursue community work. It 

encourages learners to engage in a real world task allowing them to use English in writing a 

proposal to ask for the community work funding. Positive attitudes and confidence in using 

English would be highlighted throughout the course.Effective communication skills, life skills and 

social responsibility would also be reinforced. The use of social media as a means of 

communication is encouraged in the course. 

LNG 243 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀėĺŅĴĽŜŅŏĶŖěŒĬĺŇĝŅĝňı              3(3-0-6) 

 (Reading and Writing for Career Success)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀ LNG 107 

ĔŅĶŀƞŅĬŏĬŊŘŀľŅĮĶŃŏĳĪĨƞŅĚŕȮőħĵŒĝƟĔĸĵŋĪīƢĔŅĶŀƞŅĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮœħƟŐĔƞȮĔŅĶŀƞŅĬėŌƞĴŊŀĔŅĶŒĝƟĚŅĬľĶŊŀ

ĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢȮľĶŊŀŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĪŅĚħƟŅĬŏĪėĬŇėȮĔŅĶŀƞŅĬőėĶĚĶƞŅĚŏıŊŗŀĬŜŅŏĽĬŀőėĶĚĚŅĬȮĔŅĶŀƞŅĬ

ĽńĠĠŅȮŐĸŃĔŅĶŀƞŅĬĕƟŀėĺŅĴįƞŅĬĽŊŗŀŀŇŏĸėĪĶŀĬŇėĽƢȮ ĔŅĶŏĕňĵĬĪňŗŒĝƟŒĬĔŅĶĪŜŅĚŅĬȮœħƟŐĔƞȮĔŅĶŏĕňĵĬėŌƞĴŊŀȮĔŅĶŏĕňĵĬ

ĕƟŀėĺŅĴįƞŅĬĽŊŗŀŀŇŏĸėĪĶŀĬŇėĽƢȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚŏıŊŗŀĬŜŅŏĽĬŀőėĶĚĚŅĬŐĸŃĶŅĵĚŅĬȮĺńĥĬīĶĶĴĔŅĶŏĕňĵĬŒĬĭĶŇļńĪ

ĨƞŅĚĝŅĨŇ 
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Reading different types of texts by using effective reading strategies such as manuals and technical 

texts, project proposal, contracts and e-mails; writing used at work places such as manual, e-mail 

writing, project proposal; writing culture in foreign companies. 

LNG 294 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŐĸŃĚŅĬŀŅĝňı               3(3-0-6) 

(Thai for Communication and Careers) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  

ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶĽŊŗŀĽŅĶŐĸŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĲƤĚŐĸŃĔŅĶıńĥĬŅ

ĪńĔļŃĔŅĶĲƤĚȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬŐĸŃĔŅĶıńĥĬŅĪńĔļŃĔŅĶŀƞŅĬȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶıŌħŐĸŃĔŅĶ

ıńĥĬŅĪńĔļŃĔŅĶıŌħȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬŐĸŃĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĕňĵĬȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪńĔļŃĔŅĶĲƤĚȮ

ĔŅĶŀƞŅĬȮĔŅĶıŌħȮĔŅĶŏĕňĵĬŏıŊŗŀĚŅĬŀŅĝňı 

General concepts of communication and language for communication. Basic principles of 

listening and listening skill development. Basic principles of reading and reading skill development. 

Basic principles of speaking and speaking skill development.  Basic principles of writing and writing 

skill development.  Applying listening, reading, speaking and writing skills for careers. 

LNGȮ295 ĪńĔļŃĔŅĶıŌħĳŅļŅœĪĵ                3(3-0-6) 

 (Speaking Skills in Thai) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶıŌħȮȮĔŅĶĽĬĪĬŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮĔŅĶĽńĴĳŅļĦƢŏıŊŗŀĽĴńėĶĚŅĬȮȮ

ĔŅĶŀĳŇĮĶŅĵŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬȮȮȮĔŅĶĬŜŅŏĽĬŀĚŅĬľĶŊŀĽŇĬėƟŅ 

Principles of communication and speaking.  Everyday conversation. Job interview. 

Discussion and giving opinion.  Project and product presentation. 
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LNG 296 ĪńĔļŃĔŅĶŏĕňĵĬĳŅļŅœĪĵ                3(3-0-6) 

 (Writing Skills in Thai) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮĔŅĶŏĕňĵĬĵƞŀľĬƟŅȮĔŅĶŏĕňĵĬŏĶňĵĚėĺŅĴȮĔŅĶŏĕňĵĬĭĪėĺŅĴȮĔŅĶŏĕňĵĬĶŅĵĚŅĬ

ŏĝŇĚĺŇĝŅĔŅĶ 

Principles of writing.  Writing a paragraph, an essay and an article.  Writing an academic 

report. 

LNG 410 ĳŅļŅŀńĚĔķļīŋĶĔŇě                 3(3-0-6) 

 (Business English)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: LNG 103 ľĶŊŀȮLNG 107 

ĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŐĸŃŏıŊŗŀİƗĔİĬŒľƟ

ĬńĔĻŉĔļŅĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏĭŊŘŀĚĨƟĬŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶĚŅĬŀŅĝňıŒĬŀĬŅėĨŏĬŊŘŀľŅ

ĶŅĵĺŇĝŅŏĬƟĬĳŅļŅŀńĚĔķļĪňŗŒĝƟŒĬħƟŅĬīŋĶĔŇěȮŏĝƞĬȮĔŅĶĽĬĪĬŅĪŅĚőĪĶĻńıĪƢȮĔŅĶĽĬĪĬŅĶŃľĺƞŅĚĔŅĶĽńĚĽĶĶėƢȮĔŅĶ

ĬŜŅŏĽĬŀįĸĚŅĬȮĔŅĶĮĶŃĝŋĴȮĔŅĶŏěĶěŅĨƞŀĶŀĚȮĔŅĶŒľƟĭĶŇĔŅĶĸŌĔėƟŅȮĔŅĶĨŀĭĽńĴĳŅļĦƢĚŅĬŐĸŃŏŀĔĽŅĶīŋĶĔŇěȮ

ĬŀĔěŅĔĬňŘĶŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŏĶŊŗŀĚĔŅĶĽŊŗŀĽŅĶȮŐĸŃȮėĺŅĴĨĶŃľĬńĔħƟŅĬĔŅĶĽŊŗŀĽŅĶĕƟŅĴĺńĥĬīĶĶĴȮ 

RfgqȮamspqcȮ_gkqȮrmȮ`pm_bclȮqrsbclrqŲȮknowledge about business communication and to 

train students in basic communication skills in English to prepare them for their future careers.  

The course emphasizes functional language in business contexts including telephoning, socializing, 

giving presentations, meeting, negotiating, providing customer service, and dealing with job 

interview questions and business documents.The course also focuses on communication and 

awareness about intercultural communication. 
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CHM 103  ŏėĴňıŊŘĬģŅĬ                 3(3ů0ů6) 
 (Fundamental Chemistry) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  œĴƞĴň 

 ĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮȮıŊŘĬģŅĬĕŀĚĪķļġňŀŃĨŀĴŐĸŃĔŅĶěńħŏĶňĵĚŀŇŏĸŖĔĨĶŀĬĕŀĚŀŃĨŀĴėŋĦĽĴĭńĨŇĕŀĚ

ĨŅĶŅĚīŅĨŋȮȮȮıńĬīŃŏėĴňȮȮīŅĨŋŏĶıĶňŏĞĬŏĨĪňıȮȮȮȮŀőĸľŃȮȮȮīŅĨŋĪĶŅĬĽŇĝńŗĬȮȮȮėŋĦĽĴĭńĨŇĕŀĚŐĔƠĽȮȮĕŀĚŐĕŖĚĕŀĚŏľĸĺŐĸŃ

ĽŅĶĸŃĸŅĵȮ  ĽĴħŋĸŏėĴňȮȮĽĴħŋĸŀŇŀŀĬȮȮěĸĬĻŅĽĨĶƢŏėĴňȮȮȮœĲĲƚŅŏėĴň 

Stoichiometry.  Basic of the atomic theory and electronic structures of atoms. Periodic 

properties. Chemical bonds.  Respresentative elements.  Nonmetal and transition metals.  

Properties of gas, solid liquid and solution.  Chemical equilibrium.  Ionic equilibrium, ionic 

equilibrium, chemical kinetics and electrochemistry. 

CHM 160  ĮĢŇĭńĨŇĔŅĶŏėĴň         1(0ů3ů2) 

 (Chemistry Laboratory)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: CHM 103 ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭ CHM 103 

 ŏĪėĬŇėıŊŘĬģŅĬĪňŗŒĝƟĽŜŅľĶńĭĮĢŇĭńĨŇĔŅĶŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĪķļġňĨƞŅĚȮŕȮȮĪňŗĨƟŀĚŏĶňĵĬŒĬĺŇĝŅȮCHM 103 

  Practice on basic laboratory techniques in topics concurrent with CHM 103 

CPE 100 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ             3(2-2-6) 

   (Computer Programming for Engineers) 

   ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  œĴƞĴň 

   ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚŀĚėƢĮĶŃĔŀĭĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĴĺĸįĸ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶıńĥĬŅőĮĶŐĔĶĴȮȮįńĚĚŅĬȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮŐĸŃĨńĺŐĮĶĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃ

ĨĶĶĔĻŅĽĨĶƢȮĔŅĶĶńĭĕƟŀĴŌĸȮŐĸŃĔŅĶĽƞĚŀŀĔȮĔŅĶĨŇħĨƞŀĔńĭįŌƟŒĝƟȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ őėĶĚĽĶƟŅĚ ėŜŅĽńŗĚĨńħĽŇĬŒěȮŐĸŃ

ėŜŅĽńŗĚĪŜŅĚŅĬŐĭĭĺĬĶŀĭȮőĮĶŐĔĶĴĵƞŀĵĲƤĚĔƢĝńĬȮĕƟŀĴŌĸĝĬŇħőėĶĚĽĶƟŅĚȮŐĩĺĸŜŅħńĭȮŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬŏĔňŗĵĺĔńĭ

ŐĲƚĴĕƟŀĴŌĸ ĽƞĺĬĮĢŇĭńĨŇĔŅĶŏĬƟĬĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĔƟĮƤĠľŅőěĪĵƢŏĜıŅŃĪňŗĽŀħėĸƟŀĚŏĬŊŘŀľŅħńĚĔĸƞŅĺ

ĕƟŅĚĨƟĬ 

   Introduction to the components of a computer system, hardware/software interactive, 

EDP concepts, and program development including flowcharts, data and structure variables, 

mathematical and logical operations, input/output, user interfacing,  structured programming, 
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decisions and repetitive loop structures, functions, structure type declarations, arrays, and file 

processing. Experiments focus on program design and implementation to solve case problems 

related to the mentioned topics. 

   įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅȮľĸńĔĔŅĶŐĸŃȮĪķļġňĪňŗĽŜŅėńĠŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴ 

EEE 102  ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ)         3(2ů3ů6) 

  Electrotechnology I (Power)  

   ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  PHY 104 

 (ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŒĝƞĬńĔĻŉĔļŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ) 
ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŒĬĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĨĶĚŐĸŃĽĸńĭȮŐĶĚħńĬȮĔĶŃŐĽȮŐĸŃĔŜŅĸńĚœĲĲƚŅȮȮľĴƟŀŐĮĸĚœĲĲƚŅȮȮ

ŐĬŃĬŜŅŏėĶŊŗŀĚĔĸœĲĲƚŅȮȮŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅȮȮĴŀŏĨŀĶƢȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮȮȮľĸńĔĔŅĶĶŃĭĭœĲĲƚŅȮ3 ŏĲĽȮĺŇīňĔŅĶĽƞĚ

ĔŜŅĸńĚœĲĲƚŅȮŐĬŃĬŜŅŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅıŊŘĬģŅĬȮ 

Basic dc and ac circuit analysis; voltage, current and power; transformers; Introduction to 

electrical machinery; generators, motors and their uses; concepts of three-phase system; method 

of power transmission; introduction to some basic electrical instruments. 

MEE 111  ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ         3(2-3-6) 

 (Engineering Drawing) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ŀŋĮĔĶĦƢŏĕňĵĬŐĭĭŐĸŃĔŅĶŒĝƟȮĔŅĶĮĶŃĵŋĔĨƢĶŌĮŏĶĕŅėĦŇĨȮĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕȮĔŅĶŏĕňĵĬŐĭĭŀŀĶƢőīĔĶŅĲƕĔ

ŐĸŃĔŅĶĽŏĔŖĨĝƢȮĔŅĶĔŜŅľĬħĕĬŅħĴŇĨŇŐĸŃőĬƟĨȮĳŅıĜŅĵŀŀĶƢőīĔĶŅĲƕĔĕŀĚěŋħȮŏĽƟĬĶŃĬŅĭŐĸŃĶŌĮĪĶĚȮĳŅıĝƞĺĵĕŀĚěŋħȮ

ŏĽƟĬĶŃĬŅĭŐĸŃĶŌĮĪĶĚȮȮĔŅĶŏĕňĵĬĳŅıȮ: ĔŅĶŏĕňĵĬŐĭĭĳŅıœŀőĞŏĴĨĶŇĔŐĸŃĳŅıŀŀĭĸňėŐĸŃĔŅĶȮĽŏĔŖĨĝƢȮĳŅıĨńħ ŐĸŃ

ĕƟŀĨĔĸĚĪŅĚĮĢŇĭńĨŇȮŐĭĭŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĔŜŅľĬħĕĬŅħĴŇĨŇĕŀĚĶŌĮĸńĔļĦƢĴŅĨĶģŅĬȮĔŅĶĔŜŅľĬħĕĬŅħĴŇĨŇĕŀĚ

ĕĬŅħȮĨŜŅŐľĬƞĚŐĸŃėĺŅĴĽńĴıńĬīƢȮėĺŅĴľĵŅĭĕŀĚįŇĺĚŅĬȮĶŃĭĭĚŅĬĽĺĴŐĸŃŏĔĦĤƢėĺŅĴėĸŅħŏėĸŊŗŀĬȮŏĔĦĤƢ

ėĺŅĴėĸŅħŏėĸŊŗŀĬĪŅĚŏĶĕŅėĦŇĨȮŏĔĸňĵĺĽĔĶŌȮŀŋĮĔĶĦƢĵŉħĪňŗŏĮƦĬŏĔĸňĵĺȮĸŇŗĴŐĸŃĽœĮĸĬƢȮľĴŋħĵŘŜŅŐĸŃĔŅĶŏĝŊŗŀĴȮŏĲƘŀĚȮ
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ĽĮĶŇĚȮĔŅĶŏĕňĵĬŐĭĭĽńŗĚĚŅĬȮŐĭĭĳŅıĮĶŃĔŀĭȮŐĭĭŐĵĔĝŇŘĬȮŐĸŃŀŊŗĬȮŕȮŐĬŃĬŜŅĔŅĶŒĝƟőĮĶŐĔĶĴŏĕňĵĬŐĭĭħƟĺĵ

ėŀĴıŇĺŏĨŀĶƢ 

 Instruments and their use.  Applied geometry.  Lettering.  Orthographic drawing and 

sketching.  Dimensions and notes.  Orthographic projection of points, lines, planes, and solids.  

Auxiliary view : points and lines; planes and solids. Pictorial drawing : Isometric and  oblique 

drawing and sketching. Sections and conventional practice.  Drawing and the shop.  Dimensioning 

standard features, dimensions of size, location and correlation. Surface texture.  Fits and tolerance. 

Geometric tolerance. Screw threads, threaded fasteners, keys and splines, rivets and welding. 

Gears. Springs. Working drawing:  assembly, details, Introduction to computer aided drafting 

MEE 214  ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮȮ         3(3ů0ů6) 

  (Engineering Mechanics) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:Ȯ œĴƞĴň 

 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽĩŇĨĵĻŅĽĨĶƢȮĶŃĭĭŐĶĚȮŐĸŃĽĴħŋĸȮĔŅĶıŇěŅĶĦŅĪńŗĺœĮȮĽŜŅľĶńĭőėĶĚĽĶƟŅĚȮėĺŅĴ

ŏĽňĵħĪŅĬŐĸŃĚŅĬŏĽĴŊŀĬ ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıĸĺńĨȮėŇŏĬĴŅĨŇėĽƢȮŐĸŃėŇŏĬĨŇėĽƢĕŀĚŀĬŋĳŅėȮėŇŏĬĨŇėĽƢĕŀĚĶŃĭĭ

ŀĬŋĳŅėȮŐĸŃėŇŏĬĴŅĨŇėĽƢĕŀĚĺńĨĩŋŏĔĶŖĚ 

 Introduction to statics, force system and equilibrium.  General consideration on 

structure, friction and virtual work.  Introduction to dynamics, kinematics and kinetics of particles.  

Kinetics of systems of rigid bodies. 

MTH 101  ėĦŇĨĻŅĽĨĶƢȮ1         3(3ů0ů6) 

 (Mathematics I) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

  ĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚ : ėĺŅĴėŇħĶĺĭĵŀħĕŀĚĸŇĴŇĨȮĔŅĶėĦĬŅĕŀĚĸŇĴŇĨȮĸŇĴŇĨŏĔňŗĵĺıńĬŀĬńĬĨƢȮėĺŅĴ

ĨƞŀŏĬŊŗŀĚȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬĨĶňőĔĦĴŇĨŇ 

 ŀĬŋıńĬīƢ: ėĺŅĴĝńĬŐĸŃŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŀĬŋıńĬīƢȮĔĢĸŌĔőĞƞȮŀĬŋıńĬīƢŀńĬħńĭĽŌĚȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬ

ŀħŇĻńĵȮ(ĨĶňőĔĦĴŇĨŇȮĨĶňőĔĦĴŇĨŇįĔįńĬȮĸŀĔŅĶŇĪŉĴȮŏŀŖĔőĮŏĬĬŏĝňĵĸȮŐĸŃĲƤĚĔƢĝńĬœŁŏĮŀĶƢőĭĸŇĔ) ĔŅĶľŅŀĬŋıńĬīƢőħĵĮĶŇĵŅĵȮ

įĸĨƞŅĚŏĝŇĚŀĬŋıńĬīƢȮĔŅĶĮĶŃĴŅĦėƞŅŏĝŇĚŏĽƟĬȮĪķļġňĭĪėƞŅĴńĝğŇĴ 
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 ĔŅĶĮĶŃĵŋĔĨƢĕŀĚĔŅĶľŅŀĬŋıńĬīƢȮėƞŅĽŌĚĽŋħŐĸŃėƞŅĨŗŜŅĽŋħȮĮĶŃĵŋĔĨƢĮƤĠľŅĽŌĚĽŋħŐĸŃĨŗŜŅĽŋħȮĲƤĚĔƢĝńĬŏıŇŗĴŐĸŃ

ĲƤĚĔƢĝńĬĸħȮėĺŅĴŏĺƟŅŐĸŃěŋħŏĮĸňŗĵĬŏĺƟŅȮĔŅĶŀīŇĭŅĵőħĵĽĶŋĮĕŀĚĔŅĶĺŅħĳŅıŏĽƟĬőėƟĚȮŀńĨĶŅĽńĴıńĬīƢȮĶŌĮŐĭĭĵńĚœĴƞ

ĔŜŅľĬħŐĸŃĔĢőĸĮƕĨŅĸ 

 ĔŅĶľŅĮĶŇıńĬīƢȮ: ĮĢŇĵŅĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢœĴƞěŜŅĔńħŏĕĨȮĮĶŇıńĬīƢěŜŅĔńħŏĕĨȮėƞŅŏĜĸňŗĵŐĸŃĪķļġňľĸńĔĴŌĸĕŀĚ

ŐėėŌĸńĽȮĔŅĶľŅĮĶŇıńĬīƢőħĵĔŅĶŐĪĬėƞŅȮŏĪėĬŇėĔŅĶľŅĮĶŇıńĬīƢȮ(ĔŅĶľŅĮĶŇıńĬīƢőħĵĔŅĶŐĵĔĽƞĺĬȮĔŅĶľŅĮĶŇıńĬīƢĕŀĚ

ĲƤĚĔƢĝńĬĨĶĶĔĵŃőħĵŒĝƟŏĻļĽƞĺĬĵƞŀĵȮŏĪėĬŇėĨĶňőĔĦĴŇĨŇĕŀĚĔŅĶľŅĮĶŇıńĬīƢȮĮĶŇıńĬīƢŏĔňŗĵĺıńĬĔńĭŏĸĕĵĔĔŜŅĸńĚĕŀĚĲƤĚĔƢĝńĬ

ĨĶňőĔĦĴŇĨŇȮĔŅĶŐĪĬėƞŅĨĶňőĔĦĴŇĨŇ 

 ĔŅĶĮĶŃĵŋĔĨƢĕŀĚĮĶŇıńĬīƢěŜŅĔńħŏĕĨȮıŊŘĬĪňŗĶŃľĺƞŅĚŏĽƟĬőėƟĚȮĮĶŇĴŅĨĶĕŀĚĪĶĚĨńĬĪňŗŏĔŇħěŅĔĔŅĶľĴŋĬĶŀĭȮ(ĺŇīň

ŐįƞĬĔĸĴȮĺŇīňŏĮĸŊŀĔĪĶĚĔĶŃĭŀĔ) ėĺŅĴĵŅĺĕŀĚĶŃĬŅĭŏĽƟĬőėƟĚȮıŊŘĬĪňŗįŇĺĕŀĚĔŅĶľĴŋĬĶŀĭ 

 ĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭȮ: ĔŅĶľŅĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭĔńĭĝƞĺĚŀĬńĬĨƢĕŀĚĔŅĶľŅĮĶŇıńĬīƢȮĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭĔńĭ

ĳŅĺŃœĴƞĨƞŀŏĬŊŗŀĚŀĬńĬĨƢŒĬĝƞĺĚĕŀĚĔŅĶľŅĮĶŇıńĬīƢȮĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭĔńĭĳŅĺŃœĴƞĨƞŀŏĬŊŗŀĚŀĬńĬĨƢŒĬĝƞĺĚŀĬńĬĨƢĕŀĚĔŅĶľŅ

ĮĶŇıńĬīƢ 

 ĔŅĶľŅĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕȮ: ľĸńĔŏĔĦĤƢŏĝŇĚĽňŗŏľĸňŗĵĴėŅĚľĴŌŐĸŃľĸńĔŏĔĦĤƢĞŇĴĮƝĽńĬ 

 ĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮ: ĔĶŅĲĕŀĚĽĴĔŅĶȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚȮŀĬŋıńĬīƢĵƞŀĵȮįĸĨƞŅĚŏĝŇĚŀĬŋıńĬīƢȮĔġĸŌĔőĞƞȮ

ěŋħĺŇĔķĨȮŀĬŋıńĬīƢŀńĬħńĭĽŀĚȮĽŋħĕňħĽńĴıńĪīƢȮĽŌĚĽŋħŐĸŃĨŗŜŅĽŋħȮěŋħŀŅĬĴƟŅȮ

 Limits and Continuity : The concept of limit, computation of limits, Limits involving 

infinity, continuity, Limits and continuity of trigonometric functions 

 The Derivative : Slopes and rates of change, The derivative, The chain rule, Higher order 

derivatives, Derivatives of transcendental functions (Trigonometric, Inverse trigonometric, 

Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiation, Differentials, Linear 

approximations, The mean value theorem 

 Applications of Differentiation : maximum and minimum values, Applied maximum and 

minimum problems, Increasing and dereasing functions, Concavity and inflextion points, Overview 

mdȮasptcȮqicrafgle*ȮPcj_rcbȮp_rcq*ȮGlbcrcpkgl_rcbȮdmpkqȮ_lbȮJŲFmngr_jŲqȮpsjc 

 Integration : Antiderivatives and indefinite integrals, Thedefinite intergrals, Average values 

and the fundamental theorem of calculus, Integration by substitution, Techniques of integration 

9integration by parts, Integration of rational functions using partial fractions, Trigonometric 
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techniques of integration : Integrals involving powers of trigonometric functions, Trigonometric 

substitution) 

 Applications fo the Definite Integral : Area between curves, Volume of solids of 

revolution (Disc method, Cylindrical shell method), Length of plane curves, Area of surfaces of 

revolution 

 Improper Integraals : improper integrals with infinite intervals of integration, Improper 

integrals with infinite discontinuities in the interval of integration, Improper integrals with infinite 

discontinuities over intervals of integration 

 Numerical integp_rgmlȮ9ȮRp_ncxmgb_jȮpsjcȮ_lbȮqgknqmlŲqȮpsjc 

 Function of several variables : Graph of equation, Limit and continuity, Partial derivative, 

Differentials, Chain rule, Critical points, Second order partial derivative, Relative extrema, Maxima 

and minima, Saddle points 

MTH 102 ȮėĦŇĨĻŅĽĨĶƢȮ2          3(3ů0ů6) 

 (Mathematics II) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮMTH 101 

 ĽŏĔĸŅĶƢŐĸŃŏĺĔŏĨŀĶƢȮįĸėŌĦĳŅĵŒĬȮįĸėŌĦŏĝŇĚŏĺĔŏĨŀĶƢȮįĸėŌĦŏĝŇĚĽŏĔĸŅĶƢĕŀĚĽŅĴŏĺĔŏĨŀĶƢȮŏĽƟĬŐĸŃ

ĶŃĬŅĭŒĬĮĶŇĳŌĴŇĽŅĴĴŇĨŇ 

 ŀŋĮĬńĵŏĝŇĚėĦŇĻŅĽĨĶƢȮĸŜŅħńĭȮŀĬŋĔĶĴȮĔŅĶĪħĽŀĭħƟĺĵĮĶŇıńĬīƢȮĔŅĶĪħĽŀĭħƟĺĵĔŅĶŏĮĶňĵĭŏĪňĵĭȮĔŅĶ

ĪħĽŀĭħƟĺĵŀńĨĶŅĽƞĺĬȮŀĬŋĔĶĴĽĸńĭȮĔŅĶĸŌƞŏĕƟŅĽńĴĭŌĶĦƢȮĔŅĶĔĶŃěŅĵĪĺŇĬŅĴȮŀĬŋĔĶĴĔŜŅĸńĚȮĽŌĨĶĕŀĚŏĪĵƢŏĸŀĶƢ 

 ĲƤĚĔƢĝńĬŏĮƦĬėŅĭȮŀĬŋĔĶĴĲŌĶŇŏĵĶƢȮıŇĔńħŏĝŇĚĕńŘĺȮıŊŘĬĪňŗŒĬıŇĔńħŏĝŇĚĕńŘĺȮĮĶŇıńĬīƢěŜŅĔńħŏĕĨĭĬĶŃĬŅĭŐĸŃĭĶŇŏĺĦ

ĪĶĚĨńĬȮĮĶŇıńĬīƢĽŀĚĝńŘĬŒĬĴŋĴĜŅĔȮĮĶŇıńĬīƢĽŀĚĝńŘĬŒĬĶŌĮŐĭĭŏĝŇĚĕńŘĺȮĔŅĶŐĮĸĚĕŀĚĨńĺŐĮĶŒĬĮĶŇıńĬīƢľĸŅĵĝńŘĬȮĮĶŇıńĬīƢ

ĽŅĴĝńŘĬŒĬıŇĔńħĜŅĔȮĮĶŇıńĬīƢĽŅĴĝńŘĬŒĬıŇĔńħĪĶĚĔĶŃĭŀĔŐĸŃıŇĔńħĪĶĚĔĸĴ 

 Scalars and vectors, Iner product, Vectors product, Scalar triple product, Line and Plane 

in 3-space 

 Mathematical induction, Sequences, Series, The integral test, The comparison test, The 

ratio test, The alternating series and absolute convergenc tests, Binomial expansion, Power series, 

R_wjmpŲqȮdmpksj_ 
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 Periodic functions, Fourier series, Polar coordinates, Areas in polar coordinates, Definite 

integral over plane and solid regions, Double integrals, Double integrals, Double integrals in polar 

form, Transformation of variabl in multiple integrasl, trpl integrals in rectangular coordinates, Triple 

integrals in cylindrical and spherical coordinates 

MTH 201  ėĦŇĨĻŅĽĨĶƢȮ3         3(3ů0ů6) 

  (Mathematics III) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮMTH 102 

 ėĺŅĴėŇħĶĺĭĵŀħıŊŘĬģŅĬȮ: ĝĬŇħȮŀńĬħńĭȮĶŃħńĭĕńŘĬ 

 ĽĴĔŅĶŀńĬħńĭľĬŉŗĚȮ: ĨńĺŐĮĶŐĵĔĔńĬœħƟȮĽĴĔŅĶŏŀĔıńĬīƢȮĽĴĔŅĶŐĴƞĬĨĶĚŐĸŃœĴƞŐĴƞĬĨĶĚȮĨńĺĮĶŃĔŀĭ

ĮĶŇıńĬīƢȮĽĴĔŅĶŏĝŇĚŏĽƟĬŀńĬħńĭľĬŉŗĚȮĽĴĔŅĶŐĭĶƢĬŌĸĸň 

 ĽĴĔŅĶŀńĬħńĭĽŌĚȮ: ĽĴĔŅĶŏĝŇĚŏĽƟĬȮėŜŅĨŀĭĕŀĚĽĴĔŅĶŏĝŇĚŏĽƟĬĪňŗĴňĽńĴĮĶŃĽŇĪīŇśŏĮƦĬėƞŅėĚĪňŗŐĸŃĽńĴĮĶŃĽŇĪīŇś

ŏĮƦĬĨńĺŐĮĶȮĔŅĶĮĶŃĵŋĔĨƢĽĴĔŅĶŀńĬħńĭľĬŉŗĚŐĸŃŀńĬħńĭĽŀĚ 

 ĔŅĶŐĮĸĚĸŅĮĸŅĞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵŏĭŊŘŀĚĨƟĬ 

 ŏĺĔŏĨŀĶƢȮ: ĲƤĚĔƢĝńĬŏĺĔŏĨŀĶƢȮŏĽƟĬőėƟĚȮŏĽƟĬĽńĴįńĽȮėĺŅĴŏĶŖĺŐĸŃėĺŅĴŏĶƞĚȮŏėŇĶƢĸĕŀĚŏĺĔŏĨŀĶƢĲƕĸħƢȮŀĬŋıńĬīƢ

ĶŃĭŋĪŇĻĪŅĚȮŏĔĶŏħňĵĬĨƢĕŀĚĽŏĔĸŅĶƢĲƕĸħƢȮœħŏĺŀĶƢŏěĬĞƢĕŀĚŏĺĔŏĨŀĶƢĲƕĸħƢ 

 ĔŅĶľŅĮĶŇıńĬīƢŏĺĔŏĨŀĶƢȮ: ĮĶŇıńĬīƢŏĽƟĬ, ĮĶŇıńĬīƢįŇĺ, ĮĶŇıńĬīƢĮĶŇĴŅĨĶȮ

 Basic concepts : types, order, degree 

 First order equations : separation of variable, homogeneous equations, exact & non-

cv_arȮcos_rgmlq*Ȯglrcep_rgleȮd_armp*ȮdgpqrȮmpbcpȮjglc_pȮcos_rgmlq*Ȯ@cplmsjjgŲqȮcos_rgmlq 

 Higher order equations : linear equation, solution of linear equation with constant 

coefficients and with variable coefficients, Applications of first and second order equations 

 Laplace transforms, Introduction to partial differential equations 

 Vectors : vector function, curves, tangent, velocity and acceleration, curvature and 

torsion of a curve, directional derivative, gradient of scalar fild, divergence of a vector field, curl of 

a vecor field 

 Vector integration : line integrals, surface integrals, volme integrals 
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MTH  303 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕ         3(3ů0ů6) 

 (Numerical  Methods) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮMTH  201 

 ĨńĺŐĪĬěŜŅĬĺĬėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĮƤħŏĻļȮĔŅĶĮĶŃĴŅĦėƞŅŒĬĝƞĺĚŀŇĬĪŇŏĔĶĨŏĝŇĚĨńĺŏĸĕȮįĸŏĜĸĵĕŀĚ

ĽĴĔŅĶœĴƞŏĝŇĚŏĽƟĬȮįĸŏĜĸĵĕŀĚĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬȮĔŅĶĮĶŃĴŅĦėƞŅĲƤĚĔƢĝńĬȮŐĸŃĔŅĶĮĶńĭĕƟŀĴŌĸ įĸŏĜĸĵĕŀĚĽĴĔŅĶ

ŏĝŇĚŀĬŋıńĬīƢŐĭĭīĶĶĴħŅŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 

 Computer number representation and roundoff, interpolation, numerical integration the 

solution of nonlinear equations, the solution of system of linear equations; function approximation 

and data fitting, the solution of ordinary and partial differential equations. 

PHY 103  ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1         3(3-0-6) 

 (General Physics for Engineering Students  I) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

 ŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔġĨƞŅĚȮŕȮĪŅĚĲƕĽŇĔĽƢȮȮŏĺĔŏĨŀĶƢȮȮĔŅĶŏėĸŊŗŀĬĪňŗŒĬȮ1+ȮȮ*2+ȮȮ* ŐĸŃȮ3+ȮĴŇĨŇȮĔĢȮĔŅĶŏėĸŊŗŀĬ

ĕŀĚĬŇĺĨńĬȮȮıĸńĚĚŅĬŐĸŃĚŅĬȮȮőĴŏĴĬĨńĴŏĝŇĚŏĽƟĬȮȮĔŅĶľĴŋĬȮȮĪŀĶƢĔŐĸŃőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮȮĽĴħŋĸŐĸŃĔŅĶĵŊħľĵŋƞĬĕŀĚ

ĕŀĚœľĸȮȮĔŅĶĽńŗĬȮȮėĸŊŗĬŐĸŃŏĽňĵĚȮȮŀŋĦľıĸĻŅĽĨĶƢȮȮĪķļġňěĸĬƢĕŀĚĔƠŅĞ 

 Emphasized on the applications of the laws of physics.  Vectors.  Motions in 1-, 2-, and 

3- bgkclqgmlq,ȮȮLcurmlŲqȮj_uqȮmdȮkmrgml,ȮȮClcpewȮ_lbȮumpi,ȮȮJglc_pȮkmkclrsk,ȮȮPmp_rgml,ȮȮ

Torque and angular momentum.  Equilibrium and elasticity.  Fluids.  Oscillations.  Waves and 

sound.  Thermodynamics.  The kinetic theory of gases.  

 

 

PHY 104  ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2         3(3-0-6) 

 (General Physics for Engineering Students II) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮPHY 103 

 ŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔġĨƞŅĚȮŕȮĪŅĚĲƕĽŇĔĽƢȮȮĽĬŅĴœĲĲƚŅȮȮĔĢĕŀĚŏĔŅĽƢȮȮĻńĔĵƢœĲĲƚŅȮȮėĺŅĴěŋœĲĲƚŅȮȮ

ĔĶŃŐĽœĲĲƚŅŐĸŃėĺŅĴĨƟŅĬĪŅĬȮȮĺĚěĶœĲĲƚŅȮȮĽĬŅĴŐĴƞŏľĸŖĔŏĬŊŗŀĚěŅĔĔĶŃŐĽȮȮĔŅĶŏľĬňŗĵĺĬŜŅŐĸŃėĺŅĴŏľĬňŗĵĺĬŜŅȮ
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ĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮȮĔŅĶŀŀĽĞŇĸŏĸĨĪŅĚŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃĔġĕŀĚŐŀĴŐĮĶƢȮȮȮĔĶŃŐĽĽĸńĭ  ėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮȮ

ĔŅĶŐĪĶĔĽŀħȮȮĔŅĶŏĸňŘĵĺŏĭĬȮȮőĲĨŀĬŐĸŃėĸŊŗĬĽĽŅĶȮȮŀŃĨŀĴȮȮ 

 Cknf_qgxcbȮmlȮrfcȮ_nnjga_rgmlqȮmdȮrfcȮj_uqȮmdȮnfwqgaq,ȮȮCjcarpgaȮdgcjbq,ȮȮE_sqqŲqȮȮj_u,ȮȮ

Electric potential.  Capacitance.  Current and resistance.  Circuits.  Magnetic fields due to currents.  

GlbsargmlȮ_lbȮglbsar_lac,ȮK_vucjjŲqȮcos_rgmlq,ȮCjcarpmk_elcrgaȮmqagjj_rgmlqȮ_lbȮ?kncpcŲqȮj_u,Ȯ

Alternating current.  Electromagnetic waves. Interference.  Diffraction.  Photon and matter waves.  

Atoms. 

PHY 191  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1          1(0ů2ů2) 

 (General Physics Laboratory I)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:Ȯ PHY 101/PHY 103 ľĶŊŀȮıĶƟŀĴĔńĭ PHY  101/PHY 103 
 ĔŅĶĪħĸŀĚĪňŗėĶŀĭėĸŋĴŏĬŊŘŀľŅȮPHY 101/PHY 103 
 A laboratory course that accompanies the topics covered in PHY 101/PHY 103. 

PHY 192  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ2          1(0ů2ů2) 

 (General Physics Laboratory II)  
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮPHY 101/ PHY 103, PHY 102/ PHY 104 ľĶŊŀȮıĶƟŀĴĔńĭ PHY 102/ PHY  
  104 
 ĔŅĶĪħĸŀĚĪňŗėĶŀĭėĸŋĴŏĬŊŘŀľŅȮPHY 102/ PHY 104 Ȯ 
 A laboratory course that accompanies the topics covered  in PHY 102/ PHY 104.  
 
 
 
 

PRE 290  ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬŀŋĨĽŅľĔĶĶĴ            3(3ů0ů6) 

 (Industrial Organization and Management) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

 ľĸńĔĔŅĶĭĶŇľŅĶŀĚėƢĔĶ őėĶĚĽĶƟŅĚĕŀĚŀĚėƢĔĶŒĬŀŋĨĽŅľĔĶĶĴ ŐĬĺėĺŅĴėŇħĕŀĚĔŅĶėĺĭėŋĴėŋĦĳŅı ĔŅĶ

ĺŅĚŐįĬĔŅĶěńħĺŅĚĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔ ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĔŅĶıĵŅĔĶĦƢĵŀħĕŅĵ  ĔŅĶėĺĭėŋĴĺńĽħŋ  ĔŅĶ

ĭĶŇľŅĶĔŅĶŏĚŇĬ  ĔŅĶĭĶŇľŅĶĔŅĶĨĸŅħ 
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The nature of management. The structure of organization and the industrial system.  

Quality Control concept. Facilities Planning. Product development and demand forecasting. 

Material control. Financial Management. Marketing Management. 

PRE 372  ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŜŅľĶńĭĺŇĻĺĔĶ         3(3-0-6) 

 (Probability and Statistics for Engineers) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

 ŐĬĺėĺŅĴėŇħĕŀĚĮĶŃĝŅĔĶȮĽŇŗĚĨńĺŀĵƞŅĚŐĸŃıŅĶŅĴŇŏĨŀĶƢȮŏĪėĬŇėĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚȮĽĩŇĨŇŏĝŇĚıĶĶĦŅȮĪķļġň

ėĺŅĴĬƞŅěŃŏĮƦĬȮĨńĺŐĮĶĽŋƞĴȮĪķļġňĔŅĶĨńħĽŇĬŒěȮ(ĔĶĦňĔŅĶĨńħĽŇĬŒěŐĭĭĔƞŀĬȮŐĸŃľĸńĚĔŅĶĪħĸŀĚ) ĽĩŇĨŇŏĝŇĚŀĬŋĴŅĬȮ

ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĸŃĽľĽńĴıńĬīƢȮĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĽĩŇĨŇŏıŊŗŀŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ

ŐĔƟĮƤĠľŅ 

 Concepts of population, Sample and Parameters, Sampling Techniques, Statistical 

Description, Probability Theory, Random Variables, Decision making theories (i.e. decision before 

and after experiments), Statistical inference, Analysis of Variance, Regression and correlation, Using 

Statistical methods as the tool in problem solving. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĽĩŇĨŏĝŇĚıĶĶĦĬŅŐĸŃĽĩŇĨŇŏĝŇĚŀĬŋĴŅĬ 

¶ ĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŒĬĚŅĬěĶŇĚœħƟ 

 

 

 

PRE 380   ŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴ         3(3ů0ů6) 

 (Engineering Economics) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  œĴƞĴň 

 (ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴŇŒĝƞĬńĔĻŉĔļŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ) 
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 ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĻĶļģĻŅĽĨĶƢȮȮŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĨƟĬĪŋĬȮĴŌĸėƞŅŏĚŇĬĪňŗŏĮĸňŗĵĬĨŅĴ

ŏĺĸŅȮȮĔŅĶĺńħŏıŊŗŀŏĮĶňĵĭŏĪňĵĭőėĶĚĔŅĶŏĝŇĚŏĻĶļģĻŅĽĨĶƢȮȮėƞŅŏĽŊŗŀĴĶŅėŅŐĸŃĳŅļňĶŅĵœħƟȮȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĪħŐĪĬ

ĪĶńıĵƢĽŇĬĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴœĴƞŐĬƞĬŀĬȮĔŅĶĺŇŏėĶŅŃľƢěŋħėŋƟĴĪŋĬ 

 Basic concepts in economic analysis. Cost concepts. Time value of money. Measuring  

the worth of investment comparison of alternatives. Depreciation and income tax consideration.  

Replacement analysis. Decision making under risk and uncertainly. Break-even analysis. 

CHE 100ȮȮ ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ            1(S/U) 

 (Introduction to Chemical Engineering) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴňȮ

 ŐĬŃĬŜŅĔŅĶĪŜŅĚŅĬĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŏėĴňȮȮȮĨńĺŀĵƞŅĚĔŅĶįĸŇĨĕŀĚŀŋĨĽŅľĔĶĶĴŏėĴňȮĔĶŃĭĺĬĔŅĶįĸŇĨ

ŐĸŃľĬƞĺĵĮĢŇĭńĨŇĔŅĶĨƞŅĚȮŕȮŒĬŀŋĨĽŅľĔĶĶĴŏėĴň  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬħƟŅĬĔŅĶĕĬĩƞŅĵĕŀĚœľĸȮĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮ

ĔĶŃĭĺĬĔŅĶŐĵĔĽŅĶ ĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶŐĸŃŀŋĮĔĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚ ĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ 

 Orientation on chemical engineering career. Overview of chemical process industries and 

unit operations. Introduction to fluid transport, heat transfer, separation processes, chemical 

reaction, process control and equipment. Industrial plant visit. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěĔŅĶĪŜŅĚŅĬŐĸŃĳŅĶŃľĬƟŅĪňŗĕŀĚĺŇĻĺĔĶŏėĴňŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚ 

¶ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮĶĺĴĪńŘĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬ

ĨƞŅĚȮŕȮĪŜŅŒľƟŏĕƟŅŒěěŋħĴŋƞĚľĴŅĵĕŀĚĔŅĶŏĶňĵĬŏĬŊŘŀľŅŒĬŐĨƞĸŃĽƞĺĬĪňŗěŃœħƟŏĶňĵĬĨƞŀœĮ 
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CHE 103  ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ          3(3-0-6) 

 (Material and Energy Balances) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: CHE 100 

 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŏėĴňőħĵŒĝƟľĸńĔĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŏėĴň ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ

ŏĭŊŘŀĚĨƟĬȮėŋĦĽĴĭńĨŇĕŀĚĽĽŅĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŏėĴňŐĸŃĲƕĽŇĔĽƢȮŏĝƞĬȮėĺŅĴĝŊŘĬȮĔŅĶŀŇŗĴĨńĺȮĔŅĶĸŃĸŅĵȮŐĸŃĔŅĶ

ĨĔįĸŉĔȮėŋĦĽĴĭńĨŇĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ ŏĝƞĬȮŏŀĬīŅĸĮƖȮėĺŅĴĶƟŀĬĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňȮėĺŅĴĶƟŀĬĕŀĚĔŅĶĸŃĸŅĵȮŐĸŃ

ėĺŅĴĶƟŀĬĕŀĚĔŅĶįĽĴȮĔŅĶėŜŅĬĺĦĽĴħŋĸĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬĶƞĺĴĔńĬȮĽĴħŋĸĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬĪňŗĽĳŅĺŃėĚĨńĺ

ŐĸŃĽĳŅĺŃœĴƞėĚĨńĺȮĽĴħŋĸĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬĕŀĚĶŃĭĭľĸŅĵľĬƞĺĵĮĢŇĭńĨŇĔŅĶȮĔŅĶĮƚŀĬŏĺňĵĬĶŀĭȮĔŅĶĮƚŀĬĕƟŅĴȮ

ŐĸŃĔŅĶŏĮƙŅĪŇŘĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶįĸŇĨ 

 Analysis and design of chemical processes using chemical engineering principles. 
Fundamental of material and energy balances. Chemical and physico-chemical properties and 
processes such as humidity, saturation, solubility and crystallization. Thermodynamics parameters 
such as enthalpy, heat of reaction, heat of solution and heat of mixing. Simultaneous uses of 
material and energy balances. Material and energy balances on steady and unsteady state 
processes. Material and energy balances on multiple units, recycling, bypassing and purging. 
Application of computers in process analysis and simulation. 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶĪŜŅĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬŏĭŊŘŀĚĨƟĬ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶŏėĴňőħĵŒĝƟľĸńĔĔŅĶĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ 

¶ ĴňėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢĔŅĶėŜŅĬĺĦėƞŅėŋĦĽĴĭńĨŇĕŀĚĽĽŅĶŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨħƟŅĬŏėĴň

ŐĸŃĲƕĽŇĔĽƢ 

¶ ĽŅĴŅĶĩėŜŅĬĺĦĽĴħŋĸĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬĶƞĺĴĔńĬœħƟĪńŘĚĪňŗĽĳŅĺŃėĚĨńĺŐĸŃĽĳŅĺŃœĴƞėĚĨńĺ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĽĴħŋĸĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬĕŀĚĶŃĭĭľĸŅĵľĬƞĺĵĮĢŇĭńĨŇĔŅĶœħƟ 
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CHE 210  ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴ         3(3-0-6) 

  (Industrial Organic Chemistry) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮCHM 103 

 ĳŅıĶĺĴĕŀĚľĸńĔĔŅĶĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢŐĨƞĸŃĝĬŇħȮȮįĸįĸŇĨĕńŘĬıŊŘĬģŅĬĕŀĚĔŅĶ

ĽńĚŏėĶŅŃľƢŒĬŀŋĨĽŅľĔĶĶĴŏĝƞĬőŀŏĸĲƕĬȮȮįĸįĸŇĨěŅĔĔŅĶŀƠŀĔĞŇŏħĝńŗĬĕŀĚŏŀīŇĸňĬȮȮŐŀĸĔŀŁŀĸƢȮȮĽŅĶŀŅőĶŏĴĨŇĔȮȮŐĸŃ

ĽŅĶőĴŏĸĔŋĸŒľĠƞȮȮŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴĮĶŃŏĳĪĨƞŅĚȮŕȮȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮȮŀŋĨĽŅľĔĶĶĴŏėĴňȮȮȮ

ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

 Overview of organic chemistry fundamentals and different types of organic compounds. 

Basic products of industrial synthesis such as olefins, oxidation products of ethylene, alcohols, 

aromatics, and macromolecules. Organic chemistry in various industries including petrochemical 

industries, chemical industries, and food industries.  

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĪŅĚŏėĴňŀŇĬĪĶňĵƢŐĸŃĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢŐĨƞĸŃĝĬŇħ 

¶ ĶŌƟěńĔįĸįĸŇĨĕńŘĬıŊŘĬģŅĬĕŀĚĔŅĶĽńĚŏėĶŅŃľƢŒĬŀŋĨĽŅľĔĶĶĴŏĝƞĬőŀŏĸĲƕĬ, įĸįĸŇĨěŅĔĔŅĶŀƠŀĔĞŇŏħĝńŗĬ

ĕŀĚŏŀīŇĸňĬ, ŐŀĸĔŀŁŀĸƢ, ĽŅĶŀŅőĶŏĴĨŇĔ, ŐĸŃĽŅĶőĴŏĸĔŋĸŒľĠƞȮŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴĮĶŃŏĳĪ

ĨƞŅĚŕŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň, ŀŋĨĽŅľĔĶĶĴŏėĴň, ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

CHE 212  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ          1(0-3-2) 

 (Industrial Organic Chemistry Laboratory) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 210 ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮCHE 210 

 ĔŅĶĪħĸŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢ  ĺŇīňĔŅĶĨĶĺěľŅĽŅĶĭŅĚ

ĝĬŇħŒĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮȮ

Laboratory test of change in physical properties of organic compounds. Determination 

and Synthesis of some common industrial organic compounds. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶĪħĸŀĚĪŅĚŏėĴňŀŇĬĪĶňĵƢȮŏėĴňĲƕĽŇĔĽƢŐĸŃŏėĴňĺŇŏėĶŅŃľƢȮŏıŊŗŀ

ĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĺŇĝŅĝňıȮĶĺĴĩŉĚĔġĶŃŏĭňĵĭŐĸŃėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 
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¶ ĽŅĴŅĶĩĨĶĺěĺŇŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢĭŅĚĝĬŇħőħĵŒĝƟĺŇīňĔŅĶŏėĴňĺŇŏėĶŅŃľƢıŊŘĬģŅĬœħƟ 

CHE 213  ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ         3(3-0-6) 

 (Analytical Chemistry and Instruments) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴňȮ   

ĭĪĬŜŅŏėĴňĺŇŏėĶŅŃľƢȮėĺŅĴįŇħıĸŅħŒĬŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĔĶŅĺŇŏĴĨĶŇėȮĺŇīňœĨŏĨĶĨȮŐĸŃȮĺŇīň

ŀŇŏĸėőĨĶŏėĴňȮĔŅĶŐĵĔŐĸŃĺŇŏėĶŅŃľƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖȮ ĺŇīňĽŏĮėőĨĶĽőėĮƖȮœħƟŐĔƞȮŏŀŏŀ ŏŀĴŏŀĽȮȮœŀŀŅĶƢ  ŏŀĬŏŀĴ

ŀŅĶƢȮȮĵŌĺň+ĺŇĽȮȮœŀĞňıň  ĔŅĶĺŇŏėĶŅŃľƢįŇĺőħĵĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸėĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőħĵ

ŒĝƟĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢ  ĔŅĶĺŇŏėĶŅŃľƢĕĬŅħĕŀĚŀĬŋĳŅė 

Introduction to analytical chemistry. Errors in chemical analysis. Gravimetric methods of 
analysis, titrimetric methods of analysis and analysis by electrochemistry. Separation and analysis 
using chromatographic methods. Spectroscopic methods including AA, MS, IR, NMR, UV-VIS, and 
ICP. Surface analysis by SEM and structural analysis using X-ray Diffraction. Analysis of particle size. 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĪŅĚŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮĞŉŗĚœħƟŐĔƞȮėĺŅĴĶŌƟ

ŏĔňŗĵĺĔńĭėĺŅĴįŇħıĸŅħŒĬŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĺŇīňĔĶŅĺŇŏĴĨĶŇėȮĺŇīňœĨŏĨĶĨȮŐĸŃȮĺŇīňŀŇŏĸėőĨĶ

ŏėĴňȮĔŅĶŐĵĔŐĸŃĺŇŏėĶŅŃľƢőħĵĺŇīňőėĶĴŅőĪĔĶŅĲƖȮĺŇīňĽŏĮėőĨĶĽőėĮƖȮœħƟŐĔƞȮŏŀŏŀȮŏŀĴŏŀĽȮœŀŀŅĶƢȮŏŀĬ

ŏŀĴŀŅĶƢȮĵŌĺň-ĺŇĽȮœŀĞňıňȮĔŅĶĺŇŏėĶŅŃľƢįŇĺőħĵĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸėĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮŐĸŃĔŅĶ

ĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőħĵŒĝƟĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢȮĔŅĶĺŇŏėĶŅŃľƢĕĬŅħĕŀĚŀĬŋĳŅė 

CHE 231  ıŊŘĬģŅĬĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶ          4(4-0-8) 
 (Fundamentals of Momentum, Heat and Mass Transfer) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ : MTH 201 ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĬȮľĶŊŀĕŉŘĬŀĵŌƞĔńĭħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ĕŀĚœľĸĽĩŇĨȮĮĶŇĴŅĨĶėĺĭėŋĴĽŜŅľĶńĭĽĴħŋĸĴĺĸȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĴŇĨŇŐĸŃėĺŅĴėĸƟŅĵȮĽĴĔŅĶŀĬŋıńĬīƢĕŀĚ

ĔŅĶœľĸĕŀĚĕŀĚœľĸȮĪķļġňĝńŘĬĕŀĭŏĕĨőĴŏĴĬĨńĴ 
 ĔĸœĔıŊŘĬģŅĬĕŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĔġĕŀĚĲŌŏĶňĵĶƢŐĸŃĽĴĔŅĶĪńŗĺœĮĕŀĚĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶĬŜŅėĺŅĴ

ĶƟŀĬŐĭĭĪŇĻĪŅĚŏħňĵĺĪňŗĽĳŅĺŃėĚĨńĺįƞŅĬįĬńĚľĸŅĵĝńŘĬȮĔŅĶıŅėĺŅĴĶƟŀĬŐĸŃĽńĴĮĶŃĽŇĪīŇśĔŅĶıŅėĺŅĴĶƟŀĬȮĔŅĶ
ĺŇŏėĶŅŃľƢĝńŘĬĕŀĭŏĕĨėĺŅĴĶƟŀĬŐĭĭŐĴƞĬĵŜŅȮėĺŅĴėĸƟŅĵėĸŉĚĔńĬĕŀĚĔŅĶĩƞŅĵőŀĬőĴŏĴĬĨńĴŐĸŃėĺŅĴĶƟŀĬȮĽńĴĮĶŃĽŇĪīŇś
ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬĶĺĴȮėĺŅĴľĬŅȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔıŊŘĬįŇĺĪňŗĕĵŅĵŀŀĔȮĽľĽńĴıńĬīƢĽŜŅľĶńĭĔŅĶıŅėĺŅĴĶƟŀĬ
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ĕŀĚĔŅĶœľĸĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔĔŅĶœľĸįƞŅĬĔĸŋƞĴĪƞŀȮĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭīĶĶĴĝŅĨŇȮĔŅĶ
ŐįƞĶńĚĽňȮĺŇĔķĨȮĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬŒĬĽĳŅĺŃœĴƞėĚĨńĺȮĔŅĶŏħŊŀħŐĸŃĔŅĶėĺĭŐĬƞĬȮŀŋĮĔĶĦƢĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 

 ĔĸœĔıŊŘĬģŅĬĕŀĚĔŅĶĩƞŅĵŏĪĴĺĸȮĔġĕŀĚĲƕėŐĸŃĽĴĔŅĶĪńŗĺœĮĕŀĚĔŅĶĩƞŅĵŏĪĴĺĸȮĔŅĶŐıĶƞŒĬĽĳŅĺŃėĚĨńĺ
ŐĭĭĴňŐĸŃœĴƞĴňĮĢŇĔŇĶŇĵŅȮĔŅĶĩƞŅĵŏĪĴĺĸőħĵĔŅĶıŅȮėĺŅĴėĸƟŅĵėĸŉĚĔńĬĞŇĸĨńĬ- őėĸŏĭŇĶƢĬȮĔŅĶĩƞŅĵŏĪĴĺĸĶŃľĺƞŅĚŏĲĽ 
ĪķļġňĽŀĚėĺŅĴĨƟŅĬĪŅĬŐĸŃĽńĴĮĶŃĽŇĪīŇśĔŅĶĩƞŅĵŏĪĴĺĸĶĺĴȮĝĬŇħĕŀĚŀŋĮĔĶĦƢĔŅĶĩƞŅĵŏĪĴĺĸȮĽĴħŋĸĴĺĸĽŜŅľĶńĭľŀ
ĽńĴįńĽĨƞŀŏĬŊŗŀĚȮĽĴĔŅĶŏĽƟĬĮĢŇĭńĨŇĔŅĶȮĽĴħŋĸŏŀĬĪŅĸĮƖĽŜŅľĶńĭľŀĽńĴįńĽĨƞŀŏĬŊŗŀĚȮĽńĴĮĶŃĽŇĪīŇśėĺŅĴěŋĔŅĶĩƞŅĵőŀĬĴĺĸȮ
ĔŅĶĺŇŏėĶŅŃľƢŀŋĮĔĶĦƢĩƞŅĵŏĪĴĺĸĽńĴįńĽĨƞŀŏĬŊŗŀĚ 

 Fluid statics. Mass balance: Control volume approach. Dimensional analysis and 
similitude. Differential equations of fluid flow. Momentum boundary-layer theory. 

 @_qgaȮkcaf_lgqkqȮmdȮfc_rȮrp_lqdcp,ȮDmspgcpŲqȮj_uȮ_lbȮbgddcpclrg_jȮfc_rȮamlbsargmlȮ
equation. One-dimension steady-state conduction through composite wall. Convection and 
convective heat transfer coefficient. Exact analysis of laminar thermal boundary layer. Heat and 
momentum transfer analogy. Overall heat transfer coefficient. Critical thickness. Heat transfer from 
extended surface. Convective heat transfer and the correlations for external flow. Convective heat 
transfer and the correlations for internal flow. Flow across tube banks. Natural convection. 
Radiation heat transfer. Boiling and condensation. Heat transfer equipment. 

 @_qgaȮkcaf_lgqkqȮmdȮk_qqȮrp_lqdcp,ȮDgaiŲqȮj_uȮ_lbȮeclcp_jȮbgddsqgmlȮcos_rgml,ȮQrc_bwȮ
state diffusion with and without chemical reaction. Convective mass transfer (boundary layer). 
Chilton-Colburn analogy. Convective mass transfer between phase: two resistance theory and 
overall mass transfer coefficients. Types of mass transfer equipment. Mass balances for 
continuous-contact towers: Operating-line equations. Enthalpy balances for continuous-contact 
towers. Mass transfer capacity coefficient. Continuous-contact mass transfer equipment analysis. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶœħƟ 

¶ ĽŅĴŅĶĩėŜŅĬĺĦȮŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸĽŅĶȮŐĸŃĔŅĶ
ŀŀĔŐĭĭŀŋĮĔĶĦƢıŊŘĬģŅĬ ĶĺĴĪńŘĚĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸœħƟ 
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CHE 241  ŀŋĦľıĸĻŅĽĨĶƢȮ1           3(3-0-6) 

 (Thermodynamics  I) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ĽĴĔŅĶĽĴħŋĸĪńŗĺœĮŐĸŃĮĶŇĴŅĦŀĬŋĶńĔļƢȮȮĽĴħŋĸĴĺĸȮȮĽĴħŋĸıĸńĚĚŅĬ (ĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢ) 

ĽĴĭńĨŇŏĝŇĚŀŋĦľıĸĻŅĽĨĶƢĕŀĚĽĽŅĶȮĔŅĶĬŜŅĽĴħŋĸĴĺĸŐĸŃĽĴħŋĸıĸńĚĚŅĬĴŅĮĶŃĵŋĔĨƢŒĝƟȮĽĴħŋĸŏŀĬőĪĶĮƖȮŐĸŃĔġĕƟŀĪňŗ

ĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮĔŅĶįńĬĔĸńĭœħƟȮıĸńĚĚŅĬŀŇĽĶŃŏŁĸĴƢőŁĸĞƢȮȮıĸńĚĚŅĬŀŇĽĶŃĔŇĭĽƢȮȮĔŅĶĬŜŅĽĴħŋĸıĸńĚĚŅĬŐĸŃ

ĽĴħŋĸŏŀĬőĪĶĮƖĴŅĮĶŃĵŋĔĨƢŒĝƟȮĶŃĭĭŏĮĸňŗĵĬėĺŅĴĶƟŀĬŏĮƦĬĚŅĬȮĶŃĭĭŏĮĸňŗĵĬĚŅĬŏĮƦĬĔŅĶħŉĚėĺŅĴĶƟŀĬȮĚŅĬĽŌĠŏĽňĵȮĺńĢ

ěńĔĶįĸŇĨĔŜŅĸńĚȮĔŅĶĪŜŅėĺŅĴŏĵŖĬȮĔĶŃĭĺĬĔŅĶĪŜŅŐĔƠĽŒľƟŏĮƦĬĕŀĚŏľĸĺȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬ

ĔŅĶěŜŅĸŀĚĺńĢěńĔĶĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĭĭĨƞŅĚȮŕ 

 A general balance equation and conserved quantities. Mass balance and energy balance 

(the first law of thermodynamics). Thermodynamic properties of matter. Applications of the 

combined mass and energy balances. Entropy balance and the second law of thermodynamics. 

Reversibility. Helmholtz free energy. Gibbs free energy. Applications of the combined energy and 

entropy balances. Heat engine. Heat pump. Lost work. Power generation cycles. Refrigeration. 

Liquefaction processes. The application of simulation software in modeling of various kinds of 

Thermodynamic cycles. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚĽĴħŋĸĴĺĸĽŅĶȮŀŋĦľıĸĻŅĽĨĶƢıŊŘĬģŅĬ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢľĬƞĺĵĮĢŇĭńĨŇĔŅĶľĶŊŀĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĦľıĸĻŅĽĨĶƢıŊŘĬģŅĬȮĶĺĴĪńŘĚ

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

CHE 242  ŀŋĦľıĸĻŅĽĨĶƢȮ2         3(3-0-6) 

 (Thermodynamic GG) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ : œĴƞĴňȮ

 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴħńĬȮĮĶŇĴŅĨĶȮŐĸŃŀŋĦľĳŌĴŇĕŀĚĕŀĚœľĸȮȮĽĴĔŅĶĕŀĚĽĳŅĺŃȮėĺŅĴĽńĴıńĬīƢĕŀĚ

ŏĴĔĞƢŏĺĸĸƢ  ŏĔĦĤƢĽĳŅĺŃĽĴħŋĸĕŀĚĶŃĭĭŀĚėƢĮĶŃĔŀĭŏħňŗĵĺȮȮȮėĺŅĴŏĽĩňĵĶĕŀĚĶŃĭĭŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮȮıĸńĚĚŅĬ

ŀŇĽĶŃĔŇĭĽƢŐĸŃĲŌĔŅĞŇĨňĕŀĚĽŅĶĭĶŇĽŋĪīŇśȮȮȮĔġĺńĢĳŅėĽŜŅľĶńĭĶŃĭĭŀĚėƢĮĶŃĔŀĭŏħňŗĵĺȮĽĴĭńĨŇĵƞŀĵŏĝŇĚőĴĸ  ĽĴĔŅĶȮĔŇĭĽƢ+Ȯ

ħŌŐŁĴȮȮŏĔĦĤƢĽĳŅĺŃĽĴħŋĸĕŀĚĶŃĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭȮȮȮŐĔƠĽįĽĴŀŋħĴėĨŇȮȮȮıĸńĚĚĚŅĬŀŇĽĶŃĔŇĭĽƢĵƞŀĵȮŐĸŃĲŌĔŅĞŇĨň
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ĕŀĚŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮŒĬĽŅĶįĽĴȮȮȮĽĴĭńĨŇŏŀĔŏĞĽȮȮĽĴĔŅĶŐŀėĨŇĺŇĨňȮĽĴħŋĸĶŃľĺƞŅĚĺńġĳŅėȮȮĔŅĶėŜŅĬĺĦĽĴĭńĨŇĪŅĚ

ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃĽĴħŋĸĺńĢĳŅėȮȮĽĴħŋĸĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬĔŅĶĪŜŅĬŅĵ

ėŋĦĽĴĭńĨŇĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢőħĵŒĝƟŐĭĭěŜŅĸŀĚŐĭĭĨƞŅĚȮŕ 

NTRȮ`cf_tgmsp,ȮTmjskcrpgaȮcos_rgmlȮmdȮqr_rc,ȮK_vucjjŲq relation. Criteria for equilibrium 

in one-component  systems. Stability of thermodynamic systems. Molar Gibbs free energy and 

fugacity of pure component. Phase rule for one-component systems. Partial molar properties, 

Generalized Gibbs-Duhem equation. Criteria for equilibrium in multicomponent-system. Phase rule 

for multicomponent-system. Ideal gas mixture. Partial molar Gibbs free energy and fugacity of a 

component in a mixture. Excess mixture properties. Activity coefficient equations. Vapor-liquid 

equilibria Computational calculations of thermodynamic properties and phase equilibria. Reaction 

equilibria. The application of simulation software in the prediction of thermodynamic properties by 

various property models. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚĔŅĶėŜŅĬĺĦĽĴĭńĨŇĪŅĚŀŋĦľıĸĻŅĽĨĶƢĕŀĚĽŅĶĭĶŇĽŋĪīŇśŐĸŃĽŅĶ

įĽĴȮŏĝƞĬȮŏŀĸĪńĸĮƖȮŏŀĬőĪĶĮƖȮĲŌĔŅĞŇĨňȮŏĮƦĬĨƟĬȮȮĪňŗĽĳŅĺŃĨƞŅĚȮŕȮœħƟ 

¶ ĽŅĴŅĶĩŒĝƟľĸńĔĔŅĶĪŅĚŀŋĦľıĸĻŅĽĨĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢľĬƞĺĵĮĢŇĭńĨŇĔŅĶľĶŊŀĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ

ĔńĭĺŇĻĺĔĶĶĴŏėĴňıŊŘĬģŅĬȮĶĺĴĪńŘĚĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

CHE 300  ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮȮ         2(S/U) 

 (Industrial Training) 

 ŏĚŊŗŀĬœĕȮİƗĔĚŅĬĳŅėķħŌĶƟŀĬĕŀĚĮƖȮ3 

 ĬńĔĻŉĔļŅĨƟŀĚİƗĔĮĢŇĭńĨŇĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅ 6 ĽńĮħŅľƢȮĳŅĵŒĨƟĔŅĶħŌŐĸĶƞĺĴĔńĬ

ĶŃľĺƞŅĚįŌƟĮĶŃĽŅĬĚŅĬŒĬőĶĚĚŅĬŐĸŃŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅ 

 A student is required to be trained in the industrial plant at least 6 weeks under 

supervision of staffs assigned by the industry and the Department of Chemical Engineering. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ œħƟĶńĭĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĺŇīňĔŅĶĪŜŅĚŅĬěĶŇĚȮĔŅĶŒĝƟĝňĺŇĨŒĬģŅĬŃĺŇĻĺĔĶŒĬŀŋĨĽŅľĔĶĶĴ 

¶ ĴňĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗœħƟŏĶňĵĬĴŅŒĬĔŅĶĪŜŅĚŅĬěĶŇĚ 

CHE 301  ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴňȮ          3(2-2-6) 

 (Chemical Process Industries) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: CHE 103 

 ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚŀŋĨĽŅľĔĶĶĴŏėĴňĮĶŃĔŀĭħƟĺĵĺńĨĩŋħŇĭȮĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃ

įĸŇĨĳńĦĤƢȮľĸńĔĔŅĶŐĵĔĽŅĶȮĔŅĶŏĕňĵĬŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨőħĵŒĝƟĽńĠĸńĔļĦƢĴŅĨĶģŅĬȮĔŅĶěńħĔŅĶĶŃĭĭ

ĽŅīŅĶĦŌĮőĳėĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮŀŅĪŇȮŏĝƞĬȮĬŘŜŅȮıĸńĚĚŅĬȮŐĸŃĕŀĚŏĽňĵȮĨńĺŀĵƞŅĚĔĶŃĭĺĬĔŅĶįĸŇĨŀŋĨĽŅľĔĶĶĴ

ĨƞŅĚȮŕȮŏĝƞĬȮĔĶŃħŅļȮĮŌĬĞňŏĴĬĨƢȮȮĬŘŜŅĨŅĸȮȮĮƕőĨĶŏėĴňȮȮĽŅĶŏėĴňȮȮŐĸŃŀŅľŅĶȮŏĮƦĬĨƟĬȮȮȮŐĸŃĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬ

ŀŋĨĽŅľĔĶĶĴ 

 Introduction to chemical process industries which include raw materials and chemical 

reactions leading to products.  Principles of separation techniques.  Process flowsheets of standard 

symbols.  Process utilities such as water supply, energy and wastes. Illustration of process plants 

such as paper, cement, sugar, petrochemical and food industries.  Visits to industrial plants. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮĔŅĶěńħĔŅĶĶŃĭĭĽŅīŅĶĦŌĮőĳėĕŀĚ

őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¶ ĽŅĴŅĶĩŏĕňĵĬŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨőħĵŒĝƟĽńĠĸńĔļĦƢĴŅĨĶģŅĬŒĬŏĭŊŘŀĚĨƟĬœħƟ 

CHE 333  ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ         3(3-0-6) 

 (Fluid Mechanics and Equipment Design) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 231 

 ĕŀĚœľĸĽĩŇĨĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĽĴĔŅĶĔŅĶœľĸĕŀĚĕŀĚœľĸȮĔŅĶœľĸŒĬĪƞŀȮĔŅĶĺńħŀńĨĶŅĔŅĶœľĸȮȮĮƤƩĴȮȮ

ĔŅĶĔĺĬȮȮĔŅĶœľĸĕŀĚŀĬŋĳŅėĕĬŅħŏĸŖĔįƞŅĬĕŀĚœľĸȮȮĔŅĶĨĔĨŃĔŀĬȮȮĔŅĶœľĸŒĬŐıėŏĭħŐĸŃĔŅĶĔĶŀĚȮĲĸŌŀŇħœħ

ŏĞĝńŗĬȮŐĶĚŏľĺňŗĵĚľĬňĻŌĬĵƢĔĸŅĚȮĔŅĶĔĶŃěŅĵĕĬŅħĕŀĚŀĬŋĳŅėĕĬŅħŏĸŖĔŐĸŃĔŅĶĸħĕĬŅħȮœĞőėĸĬ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟ

ĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬĔŅĶěŜŅĸŀĚȮľĶŊŀŀŀĔŐĭĭŀŋĮĔĶĦƢĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴŐĭĭĨƞŅĚȮŕ 
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Fluid statics and applications. Equations of fluid flow. Flow in pipes. Flow measurement.  

Pump. Agitation. Particulate flow through fluid. Sedimentation. Flow in packed bed and filtration. 

Fluidization. Centrifuge. Particulate size distribution and size reduction. Cyclone. The application of 

simulation software in design and modeling of various kinds of momentum transfer equipment. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 

CHE 334  ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ         3(3-0-6) 

 (Heat Transfer and Equipment Design) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 231 

 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬȮȮŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭĪƞŀėŌƞȮĔŅĶ

ŀŀĔŐĭĭŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭŏĮĸŊŀĔŐĸŃĪƞŀ ĔŅĶěńħŏĶňĵĚŐĭĭŀĬŋĔĶĴŐĸŃĕĬŅĬȮŏėĶŊŗŀĚėĺĭŐĬƞĬȮľĴƟŀĨƟĴ

ĞŘŜŅ ŏėĶŊŗŀĚĨƟĴĶŃŏľĵ ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭŐįƞĬ ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭŐįƞĬ+ėĶňĭȮŏėĶŊŗŀĚŀĭŐľƟĚȮ

ŐĸŃľŀįŉŗĚŏĵŖĬ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬĔŅĶěŜŅĸŀĚȮľĶŊŀŀŀĔŐĭĭŀŋĮĔĶĦƢĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ

ŐĭĭĨƞŅĚȮŕ 

 Fundamentals of heat transfer and heat exchanger, Double pipe heat exchangerȮ, Design 

of shell and tube heat exchanger. Series & parallel arrangement. Condenser and  reboiler.  

Evaporator.  Plate heat exchanger.   Plate fin heat exchanger.  Drier and Cooling tower. The 

application of simulation software in design and modeling of various kinds of heat transfer 

equipment. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŒĬĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĔĶŃĭĺĬĔŅĶĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňıŊŘĬģŅĬȮŐĸŃĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 
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CHE 335  ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ         3(3-0-6) 

 (Mass Transfer and Equipment Design) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 231 

 ĭĪĬŜŅȮĔŅĶĩƞŅĵŏĪĴĺĸĽŅĶĶŃľĺƞŅĚĺńĢĳŅėȮĽĴħŋĸȮĔġĺńĢĳŅėȮŀŋĮĔĶĦƢĩƞŅĵŏĪĴĺĸĽŅĶȮĔŅĶħŜŅŏĬŇĬĔŅĶŐĭĭ

ĕńŘĬĽĴħŋĸȮĔŅĶĔĸńŗĬ(ĽŅĶŀĚėƢĮĶŃĔŀĭėŌƞ) ĔŅĶĔĸńŗĬĽŅĶľĸŅĵŀĚėƢĮĶŃĔŀĭȮĔŅĶŀŀĔŐĭĭľŀŐĭĭĨŃŐĔĶĚȮĔŅĶĽĔńħħƟĺĵ

ĕŀĚŏľĸĺ-ĕŀĚŏľĸĺȮĔŅĶĝŃĸŃĸŅĵĕŀĚŐĕŖĚ-ĕŀĚŏľĸĺȮĔŅĶħŌħĞŉĴ/ĽĨĶŇĮĮƕĚȮĔŅĶŀŀĔŐĭĭľŀŐĭĭŐıėȮĔŅĶħŌħĞńĭ ĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬĔŅĶěŜŅĸŀĚȮľĶŊŀŀŀĔŐĭĭŀŋĮĔĶĦƢĔŅĶĩƞŅĵŏĪĴĺĸŐĭĭĨƞŅĚȮŕ 

Introduction. Mass transfer between phase. Equilibrium.  Phase rule. Mass transfer 

equipment.   Equilibrium stage operation.   Distillation (binary).   Multicomponent distillation.   

Sieve column design.  Liquid-liquid extraction.  Solid-liquid leaching.   Absorption/Stripping. Packed 

column design.   Adsorption.  Fixed bed column design. The application of simulation software in 

design and modeling of various kinds of mass transfer equipment. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶŐĵĔĽŅĶŀŀĔěŅĔĽŅĶįĽĴȮħƟĺĵĔĶŃĭĺĬĔŅĶĨƞŅĚ ŕ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢľĸńĔĔŅĶŒĬĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŐĵĔĽŅĶĪŅĚĺŇĻĔĶĶĴŏėĴňŐĭĭĨƞŅĚȮŕ 

CHE 343  ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢ         3(3-0-6) 

  (Chemical Kinetics and Reactor Design) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 242 

ĪĭĪĺĬĪķļġňĕŀĚěĸĬıĸĻŅĽĨĶƢȮĬŇĵŅĴĕŀĚŀńĨĶŅŏĶŖĺĮĢŇĔŇĶŇĵŅ ĮĶŃŏĳĪŏėĶŊŗŀĚĮĢŇĔĶĦƢȮėƞŅėĚĪňŗĮĢŇĔŇĶŇĵŅȮ

ŀńĬħńĭĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅĮģĴĳŌĴŇŐĸŃŀĮģĴĳŌĴŇȮĮĢŇĔŇĶŇĵŅŐĭĭĵƟŀĬĔĸńĭœħƟȮėŀĬŏĺŀĶƢĝńĬĪňŗĽĳŅĺŃĽĴħŋĸȮėĺŅĴĽńĴıńĬīƢ

ĕŀĚĽńĴĮĶŃĽŇĪīŇśĮĶŇĴŅĦĽńĴıńĬīƢĔńĭŀńĨĶŅŏĶŖĺĮĢŇĔŇĶŇĵŅȮȮĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴňŀŋĦľĳŌĴŇėĚĪňŗȮŐĭĭĔŃȮŐĭĭĪƞŀ

œľĸȮŐĸŃŐĭĭĩńĚĔĺĬȮĽĴĔŅĶŀŀĔŐĭĭĶŃĭĭĮĢŇĔŇĶŇĵŅĪňŗŏĔŇħĕŉŘĬŒĬŏėĶŊŗŀĚĮĢŇĔĶĦƢŐĭĭĨƞŅĚȮŕȮȮĔŅĶĮĶŃŏĴŇĬŀńĨĶŅŏĶŖĺ

ĮĢŇĔŇĶŇĵŅěŅĔĕƟŀĴŌĸĔŅĶĪħĸŀĚȮħƟĺĵĺŇīňŀĬŋıńĬīƢȮĮĶŇıńĬīƢȮŐĭĭŀńĨĶŅŏĶŖĺŏĶŇŗĴĨƟĬȮŐĭĭėĶŉŗĚĝňĺŇĨȮȮĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚ

ĮĢŇĔĶĦƢŐĭĭŀŋĦľĳŌĴŇœĴƞėĚĪňŗȮĮĶŃŏĳĪĩńĚĔĺĬȮĔŅĶħŌħĞńĭŐĸŃĮĢŇĔŇĶŇĵŅĪňŗįŇĺĕŀĚŐĕŖĚŐėĨŅĸŇĽĨƢȮŀŇĪīŇıĸĕŀĚĔŅĶĩƞŅĵŏĪ

ĴĺĸŒĬĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚŐĔƠĽĔńĭŐėĨŅĸŇĽĨƢȮȮ 

 Review of kinetic theories. Definition of the rate of reaction. Types of reactor.  Rate 

constant. Order of reaction. Elementary and non-elementary reactions, Reversible reactions and 
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equilibrium conversion.  Stoichiometric relationships in reaction rate.  Isothermal reactor design 

with different type of reactors: batch, plug flow reactor (PFR) and continuous stirred tank reactor 

(CSTR).  Design equations for multiple reactions in each type of reactor. Collection and analysis of 

rate data with differential and integral method.  Method of initial rates. Method of half-lives.  Non-

isothermal reactor design for continuous-flow reactors at steady state.  Application to the CSTR.  

Adsorption and solid catalyst reaction. Effect of mass transfer in heterogeneous of gas-catalyst 

reaction. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŏėĴň 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 

CHE 451  ĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŏĝŇĚĔĸ         3(3-0-6) 

 (Mechanical Design of Process Equipment) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭėĺŅĴŐĕŖĚŐĶĚĕŀĚĺńĽħŋĪŅĚĺŇĻĺĔĶĶĴȮȮĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸőħĵĔŅĶŒĝƟĴŅĨĶģŅĬĨƞŅĚȮŕȮȮŀŅĪŇ

ŏĝƞĬȮȮĴŅĨĶģŅĬȮȮĶľńĽŏŀŏŀĽŏŀĴŀňȮȮ  ŏŀıňœŀ  ŐĸŃȮȮŏŀħńĭŏĭŇĸĵŌħńĭŏĭŇĸĵŌŏŀ   ĔŅĶŀŀĔŐĭĭĩńĚĶńĭėĺŅĴħńĬĝĬŇħĨƞŅĚȮŕȮȮȮ

ĪńŘĚŐĶĚħńĬĳŅĵŒĬĩńĚŐĸŃĳŅĵĬŀĔĩńĚȮȮȮŀŀĔŐĭĭĝƞŀĚŏĮƕħĕŀĚĩńĚȮȮĪƞŀĨƞŀȮ ľĬƟŅŐĮĸĬȮȮȮĕŅĶŀĚĶńĭĩńĚĨńŘĚȮȮȮŐĸŃĕŅĶŀĚĶńĭ

ĩńĚĬŀĬȮȮȮŀŋĮĔĶĦƢĪňŗŒĝƟŏĮƦĬĨńĺŀĵƞŅĚĽŜŅľĶńĭĔŅĶŀŀĔŐĭĭȮȮȮŏĝƞĬȮȮȮŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮȮĩńĚŏĔŖĭĽŅĶŏėĴňĕĬŅħ

ŒľĠƞȮȮľŀĔĸńŗĬȮȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴľĬŅĕŀĚĩńĚĶńĭėĺŅĴħńĬȮȮėĺŅĴĮĸŀħĳńĵĕŀĚŀŋĮĔĶĦƢĪňŗŀŀĔŐĭĭȮȮȮėŋĦĽĴĭńĨŇĕŀĚ

ŐĬĺŏĝŊŗŀĴȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŐĬĺŏĝŊŗŀĴȮȮȮĔŅĶĪħĽŀĭėĺŅĴħńĬȮȮĔŅĶĨĶĺěĽŀĭȮȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚĔŅĶįĸŇĨ

ĩńĚėĺŅĴħńĬ 

 Introduction to the strength of engineering material.  Standard mechanical design 

procedures of process equipment using ASME Codes, API Codes and AWWA Codes. Design of 

pressure vessels under the internal pressure and external pressure, ȮOpenings. Connections. 

Flanges. Vertical supports and horizontal supports. For examples : the design of heat exchangers, 

storage tanks and distillation columns. Consideration of vessel thickness, design for safety, welding 

specification, joint efficiency, pressure testing, inspection and quality control. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸĕŀĚĩńĚĶńĭėĺŅĴħńĬŐĭĭĨƞŅĚȮŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĴňŏĝƞĬȮŏėĶŊŗŀĚ

ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮľŀĔĸńŗĬȮŏĮƦĬĨƟĬȮĶĺĴĪńŘĚŀŋĮĔĶĦƢĶńĭĬŘŜŅľĬńĔŐĭĭĨƞŅĚȮŕȮĨŅĴĴŅĨĶģŅĬĽŅĔĸ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĕŀĚŐĬĺŏĝŊŗŀĴȮŐĸŃĮĶŃĽŇĪīŇĳŅıĕŀĚŐĬĺŏĝŊŗŀĴ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸŒĬĚŅĬĨĶĺěĽŀĭȮŐĸŃėĺĭėŋĴėŋĦĳŅıĕŀĚĩńĚĶńĭ

ėĺŅĴħńĬŐĭĭĨƞŅĚȮŕ 

CHE 452  ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň         3(3-0-6) 

 (Chemical Engineering Plant Design) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮCHE 333, CHE 334, CHE 335 ŐĸŃȮCHE 343 

 ľĸńĔĔŅĶŒĬĔŅĶŀŀĔŐĭĭŐĸŃĽńĚŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶįĸŇĨŏĝŇĚŐĬĺėŇħŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮĔŅĶŏĸŊŀĔĶŃĭĭ

ĔŅĶĪŜŅĚŅĬĕŀĚĔĶŃĭĺĬĔŅĶĶŃľĺƞŅĚŐĭĭĔŃȮľĶŊŀŐĭĭĨƞŀŏĬŊŗŀĚ őėĶĚĽĶƟŅĚĽŅĵŏĕƟŅ+ŀŀĔȮŐĸŃőėĶĚĽĶƟŅĚĔŅĶĮƚŀĬĔĸńĭ

ĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨȮĶŃĭĭĔŅĶŐĵĔĽŅĶȮĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮŐįĬĳŌĴŇĶŅėŅĕŀĚ

ĔĶŃĭĺĬĔŅĶȮĔŅĶŏĸŊŀĔĔĶŃĭĺĬĔŅĶŐĸŃŏĚŊŗŀĬœĕĔŅĶĪŜŅĚŅĬĪňŗŏľĴŅŃĽĴŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨ ĔŅĶ

ŀŀĔŐĭĭĪňŗĴňėĺŅĴĮĸŀħĳńĵŐĸŃĸħĮĶŇĴŅĦĕŀĚŏľĸŊŀĪŇŘĚ  őėĶĚĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 

 The hierarchical approach to conceptual synthesis and design of chemical processes.  

Selection of batch/continuous processes.  Input-output and recycle structure of the process 

flowsheet.  Separation system.  Heat exchanger networks.  Cost diagram.  Preliminary process 

optimization. Process retrofit.  Safety and waste minimization in process design. Process design 

project of a chemical plant. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴň 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶŀŀĔŐĭĭĨƞŅĚ ŕȮŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏıŊŗŀĝƞĺĵŒĬĔŅĶŀŀĔŐĭĭȮĺŇŏėĶŅŃľƢȮŐĸŃ

ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 

 

 



124 
 

 

CHE 454   őėĶĚĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŏėĴň         1(0-2-3) 

 (Chemical Engineering Design Project) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮCHE 452 ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĬȮ

 ĬńĔĻŉĔļŅěŃĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅ ĬńĔĻŉĔļŅěŃĶŌƟěńĔĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪķļġň

ıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĨƢŐĺĶƢĽŜŅľĶńĭěŜŅĸŀĚĔĶŃĭĺĬĔŅĶĔńĭ

őėĶĚĚŅĬŀŀĔŐĭĭĪňŗŏĸŊŀĔĻŉĔļŅ  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚŀŋĮĔĶĦƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŐĭĭĨƞŅĚ ŕȮȮ

ĽŅĴŅĶĩĔŜŅľĬħĕĬŅħĕŀĚŀŋĮĔĶĦƢȮȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶŏıŊŗŀľŅĽĳŅĺŃĪňŗŏľĴŅŃĽĴĳŅĵŒĨƟŏĚŊŗŀĬœĕĨƞŅĚȮŕȮ

ŏĝƞĬȮĕƟŀěŜŅĔńħĕŀĚĔĶŃĭĺĬĔŅĶȮľĶŊŀȮĽĳŅĺŃĪŅĚŏĻĶļģĻŅĽĨĶƢȮŏĮƦĬĨƟĬ ŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬŏĽĶŖěŐĸƟĺĨƟŀĚĪŜŅĔŅĶ

ĺŇŏėĶŅŃľƢįĸĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬĶŅĵĚŅĬȮŐĨƞĸŃĔĸŋƞĴěŃĪŜŅĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 

 Students are guided by the staff members of the department to work as a team. They 

will learn how to apply the fundamentals of process design and process simulation software on 

the selected process design problem. The students must be able to assess the performance of 

various kinds of unit operations and overall process, to estimate the equipment size, and to 

optimize the design under given process constraints or economic conditions. The students have to 

prepare a design report after they have analyzed the complete design results. Each group will 

have an oral examination. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮĶƞĺĴĔńĭ

ĞŀĲĪƢŐĺĶƢěŜŅĸŀĚĔĶŃĭĺĬĔŅĶȮŏıŊŗŀĝƞĺĵŒĬĔŅĶŀŀĔŐĭĭȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴň

ŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

¶ ĴňĪńĔļŃĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŒĬĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴ 

¶ ĽŅĴŅĶĩĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚŀŋĮĔĶĦƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŐĭĭĨƞŅĚȮŕ 

¶ ĽŅĴŅĶĩĔŜŅľĬħĕĬŅħĕŀĚŀŋĮĔĶĦƢȮȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶȮŏıŊŗŀľŅĽĳŅĺŃĪňŗŏľĴŅŃĽĴ

ĳŅĵŒĨƟŏĚŊŗŀĬœĕĨƞŅĚȮŕȮŏĝƞĬȮĕƟŀěŜŅĔńħĕŀĚĔĶŃĭĺĬĔŅĶȮľĶŊŀȮĽĳŅĺŃĪŅĚŏĻĶļģĻŅĽĨĶƢȮŏĮƦĬĨƟĬ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬĶŅĵĚŅĬȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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CHE 461  ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴ         3(3-0-6) 

  (Process Dynamics and Control) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: CHE 333, CHE 343, MTH 201 

ĔŅĶěŜŅĸŀĚŐĭĭĕŀĚĔĶŃĭĺĬĔŅĶŐĸŃĶŃĭĭėĺĭėŋĴ  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĸŅĮĸŅĞŐĸŃŐįĬĳŅıŐĭĭĔĸƞŀĚŒĬ

ĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶȮȮŐĭĭıĸĺńĨĕŀĚĔĶŃĭĺĬĔŅĶŀńĬħńĭĨƞŅĚȮŕȮ ĔŅĶėĺĭėŋĴŐĭĭĮƚŀĬĔĸńĭȮėĺŅĴŏĽĩňĵĶĕŀĚĶŃĭĭ

ėĺĭėŋĴŒĬőħŏĴĬĨƞŅĚȮŕȮĔŅĶĨŀĭĽĬŀĚŒĬĶŌĮĕŀĚėĺŅĴĩňŗŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ  ĔŅĶėĺĭėŋĴŐĭĭĮƚŀĬœĮ

ĕƟŅĚľĬƟŅȮŐĸŃŐĭĭľĸŅĵĨńĺŐĮĶ  ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĔŅĶėĺĭėŋĴŏĭŊŘŀĚĨƟĬ  ĶŃĭĭėĺĭėŋĴŐĭĭĞńĭĞƟŀĬĨƞŅĚȮŕȮŏĝƞĬȮľĸńŗĬȮ

őŀŏĺŀĶƢœĶħƢ ŏĮƦĬĨƟĬ  ĔŅĶėĺĭėŋĴŐĭĭŀńĨőĬĴńĨŇŏĭŊŘŀĚĨƟĬ 

 Modeling of processes and control systems, ȮApplications of Laplace Transform and 

block diagram of the Process.  Dynamics of the first and higher order processes.  Feedback control.  

Stability analysis of the control loop.  Frequency response and control system designs.  Forward 

and multivariable process control.  Introduction to control system instrumentation.  Introduction 

to advanced control system e.g. cascade, override, etc.  Introduction to automatic control. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚĔŅĶėĺĭėŋĴŐĭĭĨƞŅĚȮŕ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶėĺĭėŋĴŒĬĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

CHE 462  ŏėĶŊŗŀĚĴŊŀĺńħŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴň         3(3-0-6) 

 (Chemical Process Instrumentation) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮȮȮľĸńĔĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĺńħĮĶŃŏĳĪĨƞŅĚȮŕȮ

ŏĝƞĬȮŀŋĦľĳŌĴŇȮŐĶĚȮėĺŅĴħńĬȮŀńĨĶŅĔŅĶœľĸȮĶŃħńĭĕŀĚŏľĸĺȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶŒĬĕŀĚŏľĸĺŐĸŃĔƠŅĞȮėĺŅĴĕŋƞĬȮ

ėĺŅĴĝŊŘĬȮŏĮƦĬĨƟĬȮȮȮŏĪėĬŇėĨƞŅĚȮŕȮŒĬĔŅĶŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĨƞŅĚȮŕȮĶŃĭĭėĺĭėŋĴŐĭĭıňŐŀĸĞňŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴ

ŐĭĭĕńŘĬĭńĬœħ 

 Measurement and instrumentation in chemical plants. Principles and application of 

various sensors including temperature, force, pressure, flow, level, composition in liquid and gas 

phase, turbidity, and humidity. Instrument interfacing techniques. Programmable Logic Controllers 

(PLC) and ladder programming  
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŏėĴň 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭŏĪėĬŇėĔŅĶŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĨƞŅĚȮŕȮŐĸŃĶŃĭĭėĺĭėŋĴŐĭĭıňŐŀĸĞňȮŐĸŃĔŅĶ

ŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕńŘĬĭńĬœħŒĬĚŅĬėĺĭėŋĴŀŋĨĽŅľĔĶĶĴěĶŇĚ 

CHE 471  ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟ           3(3-0-6) 

 (Engineering Materials and Selection) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĺńĽħŋŐĸŃĔŅĶŏĸŊŀĔŒĝƟȮȮėŋĦĽĴĭńĨŇĪŅĚĔĸŐĸŃĪŅĚĔŅĵĳŅıĕŀĚĺńĽħŋȮȮĔŅĶĪħĽŀĭ

ėŋĦĽĴĭńĨŇĪŅĚĔĸȮȮĮƤěěńĵĪňŗĴňįĸĨƞŀėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋŐĸŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚ+ėŋĦĽĴĭńĨŇŐĸŃĔŅĶĕŉŘĬĶŌĮĕŀĚ

ĺńĽħŋȮȮŐįĬĳŌĴŇĺńĢĳŅė őėĶĚĽĶƟŅĚĶŃħńĭěŋĸĳŅėŐĸŃĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŒĬĺńĽħŋȮȮĔŅĶěŜŅŐĬĔĝĬŇħȮőėĶĚĽĶƟŅĚŐĸŃ

ėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋĺŇĻĺĔĶĶĴĪňŗĽŜŅėńĠȮėŊŀȮőĸľŃȮŏĞĶŅĴŇėĽƢȮıŀĸŇŏĴŀĶƢŐĸŃėŀĴőıĽŇĨȮȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŐĸŃ

ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋȮȮĺńĽħŋĔƞŀĽĶƟŅĚȮȮľĸńĔĔŅĶıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĔńħĔĶƞŀĬȮĝĬŇħĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃ

ĔŅĶĮƚŀĚĔńĬȮȮĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋŒĬĚŅĬĺŇĻĺĔĶĶĴ 

 Introduction to materials and selection.  Mechanical and physical properties of 

materials.  Mechanical testing.  Factor affecting properties and structure-property-processing 

relationship.  Phase diagram, grain structure and deformation of solids.  Classification, structure and 

properties of engineering materials, i.e., metals, ceramics, polymers and composites.ȮȮProcessing 

and treatment of engineering materials.  Construction materials.  Fundamental of corrosion theory, 

types of corrosion and corrosion prevention.  Materials selection and uses in engineering design. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĝĬŇħȮėŋĦĽĴĭńĨŇȮőėĶĚĽĶƟŅĚȮŐĸŃȮĔŅĶĕŉŘĬĶŌĮĕŀĚĺńĽħŋĝĬŇħĨƞŅĚȮŕȮĪŅĚ

ĺŇĻĺĔĶĶĴ 

¶ ĽŅĴŅĶĩŏĸŊŀĔŒĝƟœħƟĺńĽħŋœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĚŅĬĺŇĻĺĔĶĶĴ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅħƟŅĬĔŅĶĔńħĔĶƞŀĬŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟ 
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CHE 473  ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň         3(3-0-6) 

 (Chemical Plant Safety) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴňȮ

 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŏėĴňŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵȮľĸńĔĔŅĶěńħĔŅĶĪŅĚħƟŅĬ

ėĺŅĴĮĸŀħĳńĵȮıŇļĺŇĪĵŅŐĸŃĽŋĕŀĬŅĴńĵŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŐĭĭěŜŅĸŀĚĔŅĶĶńŗĺœľĸĕŀĚĽŅĶıŇļĪńŘĚħƟŅĬŐľĸƞĚĔŜŅŏĬŇħ

ŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĽŅĶıŇļ  œĲŐĸŃĔŅĶĶŃŏĭŇħ  ĔŅĶŀŀĔŐĭĭŏıŊŗŀĮƚŀĚĔńĬĔŅĶĨŇħœĲŐĸŃĔŅĶĶŃŏĭŇħȮĶŃĭĭĺŅĺĸƢĬŇĶĳńĵ

ŐĸŃĔŅĶėŜŅĬĺĦľŅĕĬŅħ  ĔŅĶĭƞĚĝňŘėĺŅĴŏĽňŗĵĚŀńĬĨĶŅĵŒĬőĶĚĚŅĬŏėĴňȮŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚ  ĔġľĴŅĵĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĮĸŀħĳńĵ 

 Principles of chemical plant safety and loss prevention.  Principle of safety management. 

Toxicology and chemical industrial hygiene.  Toxic release and dispersion models.  Fires and 

explosions. Design for prevent fire and explosion.  Introduction to reliefs and relief sizing.  Hazard 

Identification and risk assessment.  Legislation and safety laws. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚėĺŅĴĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮĽĩŇĨŇħƟŅĬėĺŅĴĮĸŀħĳńĵȮ

ıŇļĺŇĪĵŅȮĔŅĶĶńŗĺœľĸȮŐĸŃĔĶŃěŅĵĨńĺĕŀĚĽŅĶıŇļȮĔŅĶĨŇħœĲȮŐĸŃĔŅĶĶŃŏĭŇħȮĔŅĶŀŀĔŐĭĭŏıŊŗŀ

ĮƚŀĚĔńĬĔŅĶĨŇħœĲȮŐĸŃĔŅĶĶŃŏĭŇħȮĶĺĴĩŉĚĔŅĶěńħĔŅĶħƟŅĬėĺŅĴĮĸŀħĳńĵ 

CHE 481  ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ1          2(1-3-4) 
     (Chemical Engineering Laboratory I) 
    ĺŇĝŅĭńĚėńĭĔƞŀĬ : CHE 333, CHE 334  
  ŏĮƦĬĺŇĝŅĪňŗĨƟŀĚĔŅĶŒľƟĬńĔĻŉĔļŅœħƟŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĺŇĻĺĔĶĶĴŏėĴňŒĬĪŅĚĮĢŇĭńĨŇȮőħĵŒľƟŏĕƟŅŒěĔĸœĔŐĸŃĔŅĶ
ĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢȮőħĵěŃŏĮƦĬĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔĸĻŅĽĨĶƢĕŀĚœľĸȮĔŅĶĸħĕĬŅħŀĬŋĳŅėľĶŊŀĔŅĶŐĵĔȮȮĬńĔĻŉĔļŅěŃ
ŏĶňĵĬĶŌƟĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 

 Chemical Engineering Laboratory 1 is designed to expose the students to the 
mechanisms and operation of the equipment related to fluid mechanics, size reduction and 
separations.  Students will learn how to analyze the data obtained from the experiments. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔĸœĔŐĸŃľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢĪŅĚĺŇĻĺĔĶĶĴŏėĴň 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĨńĺŐĮĶĪňŗĽƞĚįĸĨƞŀėŋĦĸńĔļĦŃľĶŊŀĮĶŃĽŇĪīŇĳŅıĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢŏľĸƞŅĬńŘĬœħƟ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚĪňŗœħƟŏĮĶňĵĭŏĪňĵĭĔńĭľĸńĔĔŅĶĨŅĴĪķļġň 

¶ ĴňĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬŏĝŇĚĺŇĻĺĔĶĶĴ 

CHE 482  ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ2               2(1-3-4) 

 (Chemical Engineering Laboratory II) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬ  : CHE 334, CHE 335 ľĶŊŀŏĶňĵĬıĶƟŀĴĔńĭȮCHE 335 

 ŏĮƦĬĺŇĝŅĪňŗĨƟŀĚĔŅĶŒľƟĬńĔĻŉĔļŅœħƟŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĺŇĻĺĔĶĶĴŏėĴňŒĬĪŅĚĮĢŇĭńĨŇȮőħĵŒľƟŏĕƟŅŒěĔĸœĔŐĸŃĔŅĶ

ĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢȮőħĵĺŇĝŅĬňŘěŃŏĮƦĬĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĴĺĸȮȮěĸĬıĸĻŅĽĨĶƢŏėĴňȮȮȮŐĸŃ

ĶŃĭĭėĺĭėŋĴȮĬńĔĻŉĔļŅěŃŏĶňĵĬĶŌƟĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 

 Chemical Engineering Laboratory 2 is designed to expose the students to the 
mechanisms and operation of the equipment related to heat and mass transfer, chemical kinetics 
and process control.  Students will learn how to analyze the data obtained from the experiments. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔĸœĔŐĸŃľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢĪŅĚĺŇĻĺĔĶĶĴŏėĴň 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĨńĺŐĮĶĪňŗĽƞĚįĸĨƞŀėŋĦĸńĔļĦŃľĶŊŀĮĶŃĽŇĪīŇĳŅıĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢŏľĸƞŅĬńŘĬœħƟ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚĪňŗœħƟŏĮĶňĵĭŏĪňĵĭĔńĭľĸńĔĔŅĶĨŅĴĪķļġň 

¶ ĴňĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬŏĝŇĚĺŇĻĺĔĶĶĴ 

CHE 483  ĽńĴĴĬŅĮĶŇĠĠŅĨĶňȮ         1(0-2-3) 

 (Undergraduate Seminar) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ : ŏĮƦĬĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 

 ŏĮƦĬĺŇĝŅĪňŗĬńĔĻŉĔļŅĪŋĔėĬěŃĨƟŀĚėƟĬėĺƟŅĭĪėĺŅĴĺŇěńĵŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĴňȮŏıŊŗŀĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ

ĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮőħĵĬńĔĻŉĔļŅĨƟŀĚŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃŏŀĔĽŅĶŀƟŅĚŀŇĚȮŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĪŜŅ

ėĺŅĴŏĕƟŅŒěȮİƗĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĺŇěŅĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟȮŐĸŃŏĕňĵĬĶŅĵĚŅĬ 

 The undergraduate seminar requires each student to search a research paper in the 

areas of chemical engineering and to give a presentation in the class under supervision of an 
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advisor. The fundamental knowledge and references are necessary for analysis and understanding 

of the content of that research.  The students will be trained to give presentation and to 

participate in academic discussion.  Submission of report is required after the presentation. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňĪńĔļŃĔŅĶŀƞŅĬŐĸŃĺŇŏėĶŅŃľƢĭĪėĺŅĴŏĝŇĚĺŇĝŅĔŅĶ 

¶ ĴňĪńĔļŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĝŇĚĺŇĝŅĔŅĶĨƞŀĽŅīŅĶĦŃȮĶĺĴĪńŘĚĶŌƟěńĔĲƤĚȮėŇħȮĺŇŏėĶŅŃľƢȮĩŅĴ- ĨŀĭȮŐĸŃ

ĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŏĝŇĚĽĶƟŅĚĽĶĶėƢőħĵŒĝƟĳŅļŅŀńĚĔķļŏĮƦĬĽŊŗŀ 

¶ ĴňĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬŏĝŇĚĺŇĝŅĔŅĶħƟĺĵĳŅļŅŀńĚĔķļ 

CHE 484   őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴň 1          1(0-2-3) 

 (Chemical Engineering Project I) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

  ŒĬĺŇĝŅĬňŘĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔľńĺĕƟŀĺŇěńĵȮ(őėĶĚĚŅĬ) ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňŐĸƟĺĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ

ĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŅĔĳŅėĺŇĝŅłȮĬńĔĻŉĔļŅŐĨƞĸŃĔĸŋƞĴěŃĨƟŀĚŏĨĶňĵĴŏĽĬŀőėĶĚĔŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ

ĺńĨĩŋĮĶŃĽĚėƢĪňŗĝńħŏěĬŐĸŃĺŇīňĔŅĶĻŉĔļŅĪħĸŀĚĕŀĚőėĶĚĔŅĶĬńŘĬȮ 

 Students are required to choose interested research problems (projects) related to 

chemical engineering.  They are encouraged to work in groups under supervision of the staff 

members of the department.  Each group has to prepare a project proposal which consists of well 

defined objectives and methodology of the selected project and present the proposal to the staff 

members and other students. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňĪńĔļŃŒĬĔŅĶĺŅĚŐįĬőėĶĚĚŅĬĺŇěńĵȮĨĸŀħěĬĴňėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĪŅĚĪķļġňĮĶŃĔŀĭĔŅĶĪŜŅ

őėĶĚĚŅĬĪňŗĴŅĔĵŇŗĚĕŉŘĬ 

¶ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟœĕĮƤĠľŅĨƞŅĚ ŕȮŒĬĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵȮőħĵĔŅĶĪŜŅ

ĔŅĶŀŀĔŐĭĭȮŐĸŃ/ľĶŊŀĪŜŅĔŅĶĪħĸŀĚȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺŐĮĶȮŐĸŃŒĝƟőĮĶŐĔĶĴ

ėŀĴıŇĺŏĨŀĶƢŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

¶ ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕňĵĬĶŅĵĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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¶ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚŏĺĸŅȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ 

¶ ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵȮŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĨƞŅĚ ŕȮœħƟ 

CHE 485  őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ2         3(0-6-9) 

 (Chemical Engineering Project II) 

Ȯ ĺŇĝŅĭńĚėńĭĔƞŀĬȮ : CHE 484 

 ĺŇĝŅĬňŘŏĮƦĬĺŇĝŅĪňŗĨƞŀŏĬŊŗŀĚĴŅěŅĔĺŇĝŅȮCHE 484 ĬńĔĻŉĔļŅěŃĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢŒĬ

ĳŅėĺŇĝŅȮĬńĔĻŉĔļŅěŃĶŌƟěńĔĔŅĶĪŜŅĚŅĬĳŅĵŒĨƟŐįĬĚŅĬĪňŗœħƟĺŅĚœĺƟȮŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬŏĽĶŖěŐĸƟĺĨƟŀĚĪŜŅĔŅĶĺŇŏėĶŅŃľƢ

įĸĔŅĶĪħĸŀĚŐĸŃŏĕňĵĬĶŅĵĚŅĬȮŐĨƞĸŃĔĸŋƞĴěŃĪŜŅĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 

 This course is the continuation of CHE 484.  Students are guided by the staff members 

of the department to work as a team.  They will learn how to make a plan and work accordingly. 

They have to prepare report after they have completed the experiments and analyzed results. 

Each group will have an oral examination. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňĪńĔļŃŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĨĸŀħěĬĴňėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĪŅĚĪķļġňĮĶŃĔŀĭĔŅĶĪŜŅőėĶĚĚŅĬĪňŗ

ĴŅĔĵŇŗĚĕŉŘĬ 

¶ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟœĕĮƤĠľŅĨƞŅĚȮŕȮŒĬĔŅĶĪŜŅőėĶĚĚŅĬĺŇěńĵȮőħĵĔŅĶĪŜŅ

ĔŅĶŀŀĔŐĭĭȮŐĸŃ/ľĶŊŀĪŜŅĔŅĶĪħĸŀĚȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺŐĮĶȮŐĸŃŒĝƟőĮĶŐĔĶĴ

ėŀĴıŇĺŏĨŀĶƢŏĮƦĬŏėĶŊŗŀĚĴŊŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

¶ ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

¶ ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŏĝŇĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

¶ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚŏĺĸŅȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ 
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CHE 492  ľńĺĕƟŀıŇŏĻļȮ1         3(3-0-6) 
 (Special Topics I) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 
 ĔŅĶŏĮƕħĽŀĬŏĜıŅŃľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňȮőħĵŏĮƦĬľńĺĕƟŀĪňŗĪńĬĽĴńĵŐĸŃĬƞŅĽĬŒě 

 Teaching of special topics related to chemical engineering which are of current interest. 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵȮŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬĮƤěěŋĭńĬ 

CHE 493  ľńĺĕƟŀıŇŏĻļȮ2         3(3-0-6) 
 (Special Topics II) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 
ĔŅĶŏĮƕħĽŀĬŏĜıŅŃľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňȮőħĵŏĮƦĬľńĺĕƟŀĪňŗĪńĬĽĴńĵŐĸŃĬƞŅĽĬŒě 

 Teaching of special topics related to chemical engineering which are of current interest. 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵȮŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬĮƤěěŋĭńĬ 

CHE 494  ľńĺĕƟŀıŇŏĻļȮ3         3(3-0-6) 
 (Special Topics III) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 
 ĔŅĶŏĮƕħĽŀĬŏĜıŅŃľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĴňȮőħĵŏĮƦĬľńĺĕƟŀĪňŗĪńĬĽĴńĵŐĸŃĬƞŅĽĬŒě 

 Teaching of special topics related to chemical engineering which are of current interest. 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵȮŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬĮƤěěŋĭńĬ 

CHE 510   ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŐĸŃŏĪėőĬőĸĵň          3(3-0-9) 

  (Polymer Science and Technology)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň 

 ĭĪĬŜŅȮĮĶŃŏĳĪĕŀĚıŀĸŇŏĴŀĶƢȮıńĬīŃŒĬıŀĸŇŏĴŀĶƢȮĽŏĨŀĶŇőŀœŀőĞŏĴŀĶƢĶŇĽĞŉĴȮĽńĦģŅĬĺŇĪĵŅȮĔŅĶĽńĚŏėĶŅŃľƢ

ıŀĸŇŏĴŀĶƢȮĔŅĶĭŀĔėŋĦĸńĔļĦŃĕŀĚĴĺĸőĴŏĸĔŋĸŐĸŃĔŅĶľŅĴĺĸőĴŏĸĔŋĸȮ(ŀŀĽőĴĴŇĪĶňȮĔŅĶĔĶŃŏěŇĚŐĽĚȮĔŅĶĺńħėĺŅĴ

ľĬŊħȮŏěĸŏıŀĴŇŏŀĝńĬőėĶĴŅőĪĔĶŅĲƖ) ĔŅĶĸŃĸŅĵĕŀĚıŀĸŇŏĴŀĶƢŐĸŃĽŅĶĸŃĸŅĵıŀĸŇŏĴŀĶƢȮȮĪĶŅĬĞŇĝńĬŒĬıŀĸŇŏĴŀĶƢȮȮȮ
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ŀŋĦľĳŌĴŇĔĸŅĽĪĶŅĬĞŇĝńĬŐĸŃĔŅĶľĸŀĴŏľĸĺȮȮȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢȮȮȮıŀĸŇŏĴŀĶƢŀŋĨĽŅľĔĶĶĴȮȮȮıĸŅĽĨŇĔȮȮŏĶ

ĞŇĬȮȮĵŅĚīĶĶĴĝŅĨŇȮȮŐĸŃĵŅĚĽńĚŏėĶŅŃľƢ 

 Introduction.  Types of polymers.  Bonding in polymers.  Stereoisomerism. Polymer 

morphology. Polymer synthesis.  Molecular weight characterization and determination 

(Osmometry, Light scattering, viscosity measurement, gel permation chromatography).  Polymer 

solubility and solutions,  Transitions in polymers:  glass transition temperature and melting. 

Polymer processing. Industrial polymer: plastics, resins, natural and synthetic rubbers. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĩŉĚľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚıŀĸŇŏĴŀĶƢ 

¶ ĽŅĴŅĶĩĬŜŅœĮĮĶńĭŒĝƟŒĬĚŅĬĺŇěńĵȮľĶŊŀŏıŊŗŀĔŅĶĻŉĔļŅĺŇĝŅıŀĸŇŏĴŀĶƢĕńŘĬĪňŗĽŌĚĔĺƞŅœħƟ 

CHE 512  ŏĪėőĬőĸĵňŏĴĴŏĭĶĬĽńĚŏėĶŅŃľƢȮȮ         3(3-0-9) 

  (Synthetic Membrane Technology)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ĕŉŘĬŀĵŌƞĔńĭįŌƟĽŀĬ 

 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĔĶŃĭĺĬĔŅĶŐĵĔȮŐĸŃŏıŇŗĴėĺŅĴŏĕƟĴĕƟĬħƟĺĵŏĴĴŏĭĶĬŐĭĭĨƞŅĚȮŕȮĔŅĶįĸŇĨŐĸŃĔŅĶ

ĭŀĔėŋĦĸńĔļĦŃĕŀĚŏĴĴŏĭĶĬȮĪķļġňŐĸŃĔŅĶĩƞŅĵŏĪĴĺĸĕŀĚĔĶŃĭĺĬĔŅĶŏĴĴŏĭĶĬĪňŗĽŜŅėńĠȮȮŏĝƞĬȮȮŀŀĽőĴĞŇĽįńĬĔĸńĭȮȮ

ŀńĸĨĶŅĲƕĸŏĨĶĝńĬȮȮœĴőėĶĲƕĸŏĨĶĝńĬȮĔŅĶŐĵĔŐĔƠĽȮŏĮƦĬĨƟĬȮŀŋĮĔĶĦƢŏĴĴŏĭĶĬȮĔŅĶŀŀĔŐĭĭĶŃĭĭȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

 Principles of synthetic membrane separation and concentration processes.  Preparation 

and characterization of synthetic membranes.  Theory and mass transfer in membrane separation 

processes, for examples, reverse osmosis, ultrafiltration, microfiltration and gas separation.  

Membrane separation equipments and process design.  Application of membrane separation 

processes. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶŐĵĔħƟĺĵŏĴĴŏĭĶĬŐĭĭĨƞŅĚ ŕȮĶĺĴĩŉĚŏĕƟŅŒěĔŅĶĮĶŃŏĴŇĬȮ

ĽĴĶĶĩĬŃĕŀĚĔĶŃĭĺĬĔŅĶĞŉŗĚĕŉŘĬŀĵŌƞĔńĭĨńĺŐĮĶĨƞŅĚ ŕ 
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CHE 513  ĺŇĻĺĔĶĶĴĶŃĭĭĝňĺĺŇĪĵŅ         3(3-0-9) 

 (Biosystem Engineering) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮĽŅĴŅĶĩĬŜŅĔŅĶŏĶňĵĬĶŌƟŒĬħƟŅĬĺŇĻĺĔĶĶĴĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĔŅĶ

ŏĶňĵĬĝňĺĺŇĪĵŅœħƟȮȮĔŅĶŏĶňĵĬŐĭƞĚŏĮƦĬȮ3 ĶŃħńĭėŊŀ ĶŃħńĭĬŇŏĺĻĺŇĪĵŅ ĶŃħńĭĶƞŅĚĔŅĵȮŐĸŃȮ ĶŃħńĭŏĞĸĸƢȮȮĶŃħńĭĬŇŏĺĻĺŇĪĵŅ

ĮĶŃĔŀĭħƟĺĵĶŃĭĭĬŇŏĺĻĺŇĪĵŅȮȮĽŇŗĚĴňĝňĺŇĨĝĬŇħĨƞŅĚȮŕȮĶŃħńĭĶƞŅĚĔŅĵĮĶŃĔŀĭħƟĺĵĔŅĶĬŜŅĮĶŅĔĢĔŅĶĦƢĩƞŅĵŏĪ ŐĸŃȮ

ěĸĬıĸĻŅĽĨĶƢȮĴŅŒĝƟŒĬĶŃĭĭĝňĺĳŅıĞŉŗĚěŃŏĬƟĬĪňŗĶƞŅĚĔŅĵĴĬŋļĵƢŏĮƦĬľĸńĔȮȮŐĸŃĶŃħńĭŏĞĸĸƢĮĶŃĔŀĭħƟĺĵĔŅĶ

ŏěĶŇĠŏĨŇĭőĨȮőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢħňŏŀĬŏŀȮȮŐĸŃŀŅĶƢŏŀĬŏŀȮȮ 

 Understanding of basic life science and physiology. Application of engineering principles. 

Basic chemical engineering principles, for example, heat and mass transfer, kinetics, and control, to 

analyze physiological systems. Separated into 3 levels: global level, organ and tissue level, and 

cellular level. Global level: ecology systems, species, and interactions. Organ and tissue level: 

transport phenomena in the body. Cellular level: cell differentiation, DNA, and RNA  

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĴŅŒĝƟĔńĭĔŅĶŏĶňĵĬĝňĺĺŇĪĵŅœħƟ 

CHE 514  ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĸħŐĶĚĨŉĚįŇĺ         3(3-0-9) 

(Surfactant Science and Technology) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮPhysical Chemistry or Equivalent 

ĸńĔļĦŃĪŅĚŏėĴňĕŀĚıŊŘĬįŇĺȮėŋĦĸńĔļĦŃĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺȮĔŅĶĔƞŀĨńĺĕŀĚœĴŏĞĸĸƢȮĔŅĶĸŃĸŅĵȮȮĺńĢĳŅė

ŐĸŃŐįĬĳŌĴŇĺńĢĳŅė  ĔŅĶħŌħĞńĭĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺĪňŗıŊŘĬįŇĺĶŃľĺƞŅĚĕŀĚŐĕŖĚŐĸŃĕŀĚŏľĸĺȮȮȮőĲĴȮȮȮĔŅĶĨĔĨŃĔŀĬȮȮȮ

ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŀŋĨĽŅľĔĶĶĴ 

 Surface chemistry. Characteristics of surfactant. Micelle formation. Solubilization. Phase 

and phase diagram. Surfactant adsorption at solid/liquid interface. Foams. Precipitation and 

industrial applications. 

 

 



134 
 

 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěĸńĔļĦŃĪŅĚŏėĴňĕŀĚıŊŘĬįŇĺ ėŋĦĸńĔļĦŃĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺ ĔŅĶĔƞŀĨńĺĕŀĚœĴŏĞĸĸƢ 

ĔŅĶĸŃĸŅĵ ŏĲĽŐĸŃŏĲĽœħŀŃŐĔĶĴ ĔŅĶħŌħĞńĭĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺĪňŗıŊŘĬįŇĺĶŃľĺƞŅĚĕŀĚŐĕŖĚŐĸŃ

ĕŀĚŏľĸĺ őĲĴ ĔŅĶĨĔĨŃĔŀĬȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŀŋĨĽŅľĔĶĶĴ 

 

 

CHE 520  ŏĪėőĬőĸĵňĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮȮȮ         3(3-0-9) 

(Petroleum and Petrochemical Technology) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

ĔŅĶĔĸńŗĬŐĸŃĔĶŃĭĺĬĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśĞŉŗĚŒĝƟŒĬŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏĸňĵĴȮėŋĦĽĴĭńĨŇĪŅĚŏėĴňŐĸŃėŋĦĽĴĭńĨŇ

ĕŀĚĮƕőĨĶŏĸňĵĴŐĸŃįĸŇĨĳńĦĤƢĪňŗœħƟěŅĔĔŅĶĔĸńŗĬȮĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢěŅĔŐĔƠĽīĶĶĴĝŅĨŇŐĸŃĕŀĚŏľĸĺŐĸŃŐĔƠĽěŅĔ

ĔŅĶĔĸńŗĬĮƕőĨĶŏĸňĵĴȮŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 

 Distillation and refining processes used in petroleum industry. Chemistry and properties 

of petroleum and refined products.  Synthesis processes from natural gas and refined liquids and 

gases from petroleum refining. Petrochemical industry. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮ

ĔĶŃĭĺĬĔŅĶĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴň 

¶ ĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮ

ŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

CHE 522  ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ1 : ŀŋĨĽŅľĔĶĶĴŐĔƠĽīĶĶĴĝŅĨŇȮ           3(3-0-9) 

 (Design Know-How I : Natural Gas Industry) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶėŜŅĬĺĦĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĮĢŇĭńĨŇĔŅĶŏĜıŅŃľĬƞĺĵŀĵƞŅĚĸŃŏŀňĵħĞŉŗĚĨƟŀĚŒĝƟ

ėĺŅĴĶŌƟŀĵƞŅĚĸŉĔĞŉŘĚĪńŘĚŒĬĪķļġňŐĸŃŒĬŏĝŇĚĮĢŇĭńĨŇĶĺĴĩŉĚĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĶŌƟěŜŅŏıŅŃȮȮĔŅĶėŜŅĬĺĦȮŐĸŃĔŅĶŒĝƟ
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ĕƟŀĴŌĸȮŐĸŃĴŅĨĶģŅĬĪŅĚĺŇĻĺĔĶĶĴȮĽŜŅľĶńĭŏĪėőĬőĸĵňħƟŅĬĨƞŅĚȮŕȮĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŐĪƟěĶŇĚȮĔŅĶŀŀĔŐĭĭ

ŏıŊŗŀŒľƟĶŃĭĭ/ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮĔŅĶŀŀĔŐĭĭőħĵėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶ

ĽŌĠŏĽňĵŐĸŃŀŋĭńĨŇŏľĨŋĨƞŅĚȮŕȮĔŅĶĺŇŏėĶŅŃľƢŐĔƟœĕĮƤĠľŅĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀ/ĶŃĭĭĔĶŃĭĺĬĔŅĶĪňŗ

œĴƞĽŅĴŅĶĩĪŜŅĚŅĬœħƟľĶŊŀĪŜŅĚŅĬœħƟœĴƞŏĨŖĴĪňŗȮŏĬƟĬĔŅĶėŜŅĬĺĦŀŀĔŐĭĭŏėĶŊŗŀĚĴŊŀ/ŀŋĮĔĶĦƢ/ĔĶŃĭĺĬĔŅĶŒĬ/őĶĚĚŅĬ/

ŀŋĨĽŅľĔĶĶĴŐĵĔŐĔƠĽīĶĶĴĝŅĨŇ 

Application of underlying principles and theories as well as relevant experiences, 

knowledge and know-how in designing and calculation data and standard of different technology 

for practical industrial application. Design of reliable and successful operation of process/system. 

Safety and hazardous prevention and consideration in design. Analysis and trouble shooting 

improved design and operation. Emphasis is given to equipment, devices, processes and plants 

relevant to gas separation industry. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĮĢŇĭńĨŇĔŅĶŏĜıŅŃľĬƞĺĵŀĵƞŅĚĸŃŏŀňĵħȮĽŜŅľĶńĭŏĪėőĬőĸĵň

ħƟŅĬĨƞŅĚȮŕȮĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŐĪƟěĶŇĚ 

¶ ĽŅĴŅĶĩŀŀĔŐĭĭŏıŊŗŀŒľƟĶŃĭĭ/ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮ

ŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵŐĸŃŀŋĭńĨŇŏľĨŋĨƞŅĚȮŕ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĔƟœĕĮƤĠľŅĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀ/ĶŃĭĭĔĶŃĭĺĬĔŅĶĪňŗœĴƞ

ĽŅĴŅĶĩĪŜŅĚŅĬœħƟľĶŊŀĪŜŅĚŅĬœħƟœĴƞŏĨŖĴĪňŗȮőħĵŏĬƟĬĔŅĶėŜŅĬĺĦŀŀĔŐĭĭŏėĶŊŗŀĚĴŊŀ/ŀŋĮĔĶĦƢ/

ĔĶŃĭĺĬĔŅĶŒĬ/őĶĚĚŅĬ/ŀŋĨĽŅľĔĶĶĴŐĵĔŐĔƠĽīĶĶĴĝŅĨŇ 

CHE 523  ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ2 : ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮ         3(3-0-9) 

(Design Know-How II : Petrochemical Industry) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴňȮ

ėĸƟŅĵĸŉĚĔńĭĺŇĝŅȮCHE 522 ŐĨƞěŃŏĬƟĬœĮĪňŗŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 

Similar to CHE 522. The emphasis is, however, on petrochemical industry. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĮĢŇĭńĨŇĔŅĶŏĜıŅŃľĬƞĺĵŀĵƞŅĚĸŃŏŀňĵħȮĽŜŅľĶńĭŏĪėőĬőĸĵň

ħƟŅĬĨƞŅĚȮŕȮĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŐĪƟěĶŇĚ 

¶ ĽŅĴŅĶĩŀŀĔŐĭĭŏıŊŗŀŒľƟĶŃĭĭ/ĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮ

ŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵŐĸŃŀŋĭńĨŇŏľĨŋĨƞŅĚȮŕ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĔƟœĕĮƤĠľŅĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀ/ĶŃĭĭĔĶŃĭĺĬĔŅĶĪňŗœĴƞ

ĽŅĴŅĶĩĪŜŅĚŅĬœħƟľĶŊŀĪŜŅĚŅĬœħƟœĴƞŏĨŖĴĪňŗȮőħĵŏĬƟĬĔŅĶėŜŅĬĺĦŀŀĔŐĭĭŏėĶŊŗŀĚĴŊŀ/ŀŋĮĔĶĦƢ/

ĔĶŃĭĺĬĔŅĶŒĬ/őĶĚĚŅĬ/ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 

CHE 530   ĔŅĶĭŜŅĭńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴ         3(3-0-9) 

 (Industrial Waste Treatment) 

Ȯ ĺŇĝŅĭńĚėńĭĔƞŀĬ  : œĴƞĴň 

 ŐľĸƞĚĔŜŅŏĬŇħȮĸńĔļĦŃŐĸŃŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴȮőħĵĶĺĴĩŉĚĬŘŜŅŏĽňĵȮĴĸıŇļŒĬ

ŀŅĔŅĻȮĔŅĔĕŀĚŏĽňĵȮŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵ  įĸĔĶŃĪĭĕŀĚĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴ  ĴŅĨĶģŅĬħƟŅĬėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ   

ĔŅĶěńħĔŅĶĕŀĚŏĽňĵŒĬőĶĚĚŅĬ  ĔŅĶĽŜŅĶĺěħƟŅĬĽŋĕŅĳŇĭŅĸ  ŏĪėőĬőĸĵňĔŅĶĭŜŅĭńħŐĸŃĔŅĶėĺĭėŋĴĕŀĚŏĽňĵĨƞŅĚȮŕȮőħĵĶĺĴ

ĩŉĚŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭ  ĔŅĶěńħĔŅĶŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĔŜŅěńħĕŀĚŏĽňĵ  ĕŀĚŏĽňĵŀńĬĨĶŅĵȮŐĸŃĺŇīňĔŜŅěńħĕŀĚŏĽňĵ

ŀńĬĨĶŅĵ  ĴŅĨĶĔŅĶĔŅĶĭŜŅĭńħŐĸŃĔŜŅěńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴ 

Sources, characteristics and composition of various industrial wastes such as wastewater, 

air pollution, solid waste, and hazardous waste. Impacts of environmental pollution. 

Environmental quality standards. In-plant waste management. Stream sanitation surveys. Industrial 

wastes technology and control as well as concept designs. Waste management and treatment 

methods.  Hazardous wastes and disposal methods. Remedial measures for treatment and 

disposalȮof industrial wastes. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭŐľĸƞĚĔŜŅŏĬŇħȮĸńĔļĦŃŐĸŃŀĚėƢĮĶŃĔŀĭĨƞŅĚ ŕȮĕŀĚĕŀĚŏĽňĵěŅĔ

ŀŋĨĽŅľĔĶĶĴȮőħĵĶĺĴĩŉĚȮĬŘŜŅŏĽňĵ 
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¶ ĴňėĺŅĴŏĕƟŅŒěŏĪėőĬőĸĵňĨƞŅĚ ŕȮĪňŗŒĝƟŒĬĔŅĶĭŜŅĭńħȮĬŘŜŅŏĽňĵȮĴĸıŇļŒĬŀŅĔŅĻȮĔŅĔĕŀĚŏĽňĵȮŐĸŃĕŀĚŏĽňĵ

ŀńĬĨĶŅĵ 

¶ ĴňėĺŅĴŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĴŅĨĶģŅĬħƟŅĬėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĔŅĶĕŀĚ

ŏĽňĵŒĬőĶĚĚŅĬȮĔŅĶĽŜŅĶĺěħƟŅĬĽŋĕŅĳŇĭŅĸ 

¶ ĴňėĺŅĴŏĕƟŅŒěŏĪėőĬőĸĵňĔŅĶĭŜŅĭńħŐĸŃĔŅĶėĺĭėŋĴĕŀĚŏĽňĵĨƞŅĚ ŕȮőħĵĶĺĴĩŉĚŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭȮ

ĔŅĶěńħĔŅĶŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĔŜŅěńħĕŀĚŏĽňĵȮĕŀĚŏĽňĵŀńĬĨĶŅĵȮŐĸŃĺŇīňĔŜŅěńħĕŀĚŏĽňĵŀńĬĨĶŅĵȮ

ĴŅĨĶĔŅĶĔŅĶĭŜŅĭńħŐĸŃĔŅĶĔŜŅěńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴ 

CHE 540  ĺŇĻĺĔĶĶĴĝňĺŏėĴňȮȮ         3(3-0-9) 

  (Biochemical Engineering) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 

ľĸńĔĔŅĶĕŀĚĺŇĻĺĔĶĶĴĝňĺŏėĴňĕŀĚĔĶŃĭĺĬĔŅĶĪňŗŒĝƟŏĞĸěŋĸŇĬĪĶňĵƢȮŐĸŃŏŀĬœĞĴƢŒĬŀŋĨĽŅľĔĶĶĴőħĵ

ėĶŀĭėĸŋĴľńĺĕƟŀĨƞŀœĮĬňŘȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŏĶƞĚőħĵŏŀĬœĞĴƢȮĔŅĶŐĵĔŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚŏŀĬœĞĴƢȮĺŇĩňĪŅĚ

ŏĴŐĪĭŀĸŇĞŉĴŐĸŃıĸńĚĚŅĬȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŏĶƞĚőħĵěŋĸŇĬĪĶňĵƢȮĮĶŅĔġĔŅĶĦƢĩƞŅĵŏĪŒĬĶŃĭĭĔŅĶľĴńĔȮĔŅĶ

ŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮĢŇĔĶĦƢĝňĺŃĔŅĶľĴńĔŏĝŊŘŀěŜŅŏıŅŃŐĸŃĔĶŃĭĺĬĔŅĶĨƞŀŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĔŅĶľĴńĔ 

Biochemical engineering principles of the industrial microbial and enzyme. Processes 

that cover the following topics: kinetics of enzyme catalyzed reaction, isolation and utilization of 

enzymes, metabolic pathways and energetics, kinetics of microbe-catalyzed reactions, transport 

phenomena in microbial systems, design and analysis of bio-reactors, pure culture fermentation 

and downstream processing. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĕńŘĬıŊŘĬģŅĬĪŅĚĝňĺŏėĴňŐĸŃĺŇĻĺĔĶĶĴĝňĺŏėĴň 

¶ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚěĸĬƢıĸĻŅĽĨĶƢĕŀĚĮĢŇĔĶŇĵŅŏĶƞĚħƟĺĵŏŀĬœĞĴƢȮŐĸŃěĸĬƢĻŅĽĨĶƢĕŀĚ

ĮĢŇĔĶŇĵŅŏĶƞĚőħĵěŋĸŇĬĪĶňĵƢ 

¶ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĶŃĭĭĔŅĶľĴńĔȮĮĶŅĔĢĔŅĶĦƢĩƞŅĵŏĪŒĬĶŃĭĭĔŅĶľĴńĔȮŐĸŃĔŅĶŀŀĔŐĭĭ

ŐĸŃĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮĢŇĔĶĦƢĝňĺŃȮ(ĩńĚľĴńĔ) 
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CHE 541  ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĴň           3(3-0-9) 

(Food Science for Chemical Engineering) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňľĸńĔĕŀĚŀŅľŅĶȮėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮŐĸŃįĸĕŀĚĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĪňŗĴňĨƞŀėŋĦėƞŅ

ĪŅĚŀŅľŅĶȮěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶȮľĸńĔŏĭŊŘŀĚĨƟĬŒĬĔŅĶĩĬŀĴŀŅľŅĶȮĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŒĬŀŅľŅĶȮ

įĸŇĨĳńĦĤƢŀŅľŅĶŐĸŃĔŅĶŐĮĶĶŌĮ 

Chemical composition of food, their nutritive values and the processing effects.  

Microorganisms and their effect on food.  Principles of food preservation in brief.  Food additives 

and their utilization.  Important commodities and processing. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňľĸńĔĕŀĚŀŅľŅĶȮėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮŐĸŃįĸĕŀĚ

ĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĪňŗĴňĨƞŀėŋĦėƞŅĪŅĚŀŅľŅĶȮěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶȮľĸńĔŏĭŊŘŀĚĨƟĬŒĬ

ĔŅĶĩĬŀĴŀŅľŅĶȮĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŒĬŀŅľŅĶȮįĸŇĨĳńĦĤƢŀŅľŅĶŐĸŃĔŅĶŐĮĶĶŌĮ 

CHE 542  ĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮ         3(3-0-9) 

 (Food Manufacturing) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  œĴƞĴň 

 ĺńĨĩŋħŇĭŐĸŃĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶŐĮĶĶŌĮŀŅľŅĶőħĵŒĝƟėĺŅĴĶƟŀĬĔńĭŀŅľŅĶ (ĔŅĶĸĺĔȮȮȮȮĔŅĶ

ıŅĽŏěŀœĶĞƢȮĔŅĶĽŏĨŀĶŇœĸĞƢ) ĔŅĶįĸŇĨŀŅľŅĶĔĶŃĮƜŀĚȮŀŅľŅĶĮĸŀħŏĝŊŘŀȮĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮŀŅľŅĶĔŉŗĚŐľƟĚȮ

ĔĶŃĭĺĬĔŅĶįĸŇĨĕĬĴŀĭĔĶŀĭȮŐĸŃĔŅĶŒĝƟœĴőėĶŏĺĲŒĬĔŅĶŐĮĶĶŌĮŀŅľŅĶȮĔŅĶŐĮĶĶŌĮőħĵœĴƞŒĝƟėĺŅĴĶƟŀĬ: ĔŅĶŐĝƞ

ŏĵŊŀĔŐĕŖĚȮŀŅľŅĶĜŅĵĶńĚĽňȮĔŅĶĩĬŀĴŀŅľŅĶőħĵŒĝƟĽŅĶŏėĴňȮŀŅľŅĶľĴńĔħŀĚȮŐĸŃĔŅĶĭĶĶěŋľňĭľƞŀŀŅľŅĶ 

 Raw materials and post-harvest technology.  Thermal processing of foods, (blanching, 

pasteurization and sterilization), canning, aseptic processing and packaging, drying and dehydration.  

Intermediate moisture food, extrusion, and microwave cooking.  Non-thermal processing: chilling, 

freezing, ionising radiation, chemical preservation and fermentation. Fundamentals of food 

packaging. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĺńĨĩŋħŇĭŐĸŃĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶŐĮĶĶŌĮŀŅľŅĶőħĵŒĝƟėĺŅĴĶƟŀĬ

ĔńĭŀŅľŅĶȮ(ĔŅĶĸĺĔȮĔŅĶıŅĽŏěŀœĶĞƢȮĔŅĶĽŏĨŀĶŇœĸĞƢ) ĔŅĶįĸŇĨŀŅľŅĶĔĶŃĮƜŀĚȮŀŅľŅĶĮĸŀħŏĝŊŘŀȮ

ĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮŀŅľŅĶĔŉŗĚŐľƟĚȮĔĶŃĭĺĬĔŅĶįĸŇĨĕĬĴŀĭĔĶŀĭȮŐĸŃĔŅĶŒĝƟœĴőėĶŏĺĲŒĬĔŅĶŐĮĶ

ĶŌĮŀŅľŅĶȮĔŅĶŐĮĶĶŌĮőħĵœĴƞŒĝƟėĺŅĴĶƟŀĬ: ĔŅĶŐĝƞŏĵŊŀĔŐĕŖĚȮŀŅľŅĶĜŅĵĶńĚĽňȮĔŅĶĩĬŀĴŀŅľŅĶőħĵŒĝƟ

ĽŅĶŏėĴňȮŀŅľŅĶľĴńĔħŀĚȮŐĸŃĔŅĶĭĶĶěŋľňĭľƞŀŀŅľŅĶ 

CHE 543  ĺŇĻĺĔĶĶĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢ         3(3-0-9) 

  (Heterogeneous Catalytic Reaction Engineering)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ĕŉŘĬŀĵŌƞĔńĭŀŅěŅĶĵƢįŌƟĽŀĬ 

  ıŊŘĬģŅĬĪŅĚħƟŅĬĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮŐĸŃĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ ŏĶŇŗĴěŅĔľĸńĔĔŅĶĕŀĚĔŅĶ

ŏĶƞĚĮĢŇĔŇĶŇĵŅȮěĸĬıĸĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮȮĮĶŃŏĳĪĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĺŇīňĔŅĶŏĨĶňĵĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮȮ

ĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅıŊŘĬģŅĬȮȮĔŅĶŏĽŊŗŀĴĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮ 

 Fundamentals of catalyst and catalytic reaction processes.  Basic concept of catalysis. 

Kinetics of catalysis reaction. Type of catalyst. Catalyst preparation. Catalyst Deactivation. 

Fundamental of catalyst characterization.  Application of heterogeneous catalysts. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢȮĔŅĶŏĨĶňĵĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢȮŐĸŃĔŅĶŒĝƟ

ĚŅĬĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ 

CHE 544  ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬőħĵŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŐľĸƞĚıĸńĚĚŅĬȮ        3Ȯ(3-0-9) 

  (Heat Driven Cooling Technology)  

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮȮCHE 241 ľĶŊŀȮœħƟĶńĭŀĬŋĠŅĨěŅĔįŌƟĽŀĬ 

 ĺńĢěńĔĶıŊŘĬģŅĬĕŀĚĔŅĶĪŜŅėĺŅĴŏĵŖĬ  ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŐľĸƞĚ

ıĸńĚĚŅĬ  ŀŋĮĔĶĦƢĪňŗĽŜŅėńĠŒĬĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮȮĽŅĶĪŜŅėĺŅĴŏĵŖĬȮȮœĞőėĶŏĴĨĶň  ĳŅĶŃĪŅĚėĺŅĴŏĵŖĬ ĶŃĭĭĪŜŅėĺŅĴ

ŏĵŖĬŐĭĭħŌħĔĸŊĬȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭħŌħĞńĭȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭŀň

ŏěėŏĨŀĶƢȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭħŌŏıĸĔĞƢ+ŐĶĚĔŇĬȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭĔŜŅěńħėĺŅĴĝŊŘĬȮȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭ



140 
 

 

ĶŃŏľĵȮȮŐľĸƞĚıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗŒĝƟŒĬĔŅĶĕńĭŏėĸŊŗŀĬĶŃĭĭĪŜŅėĺŅĴŏĵŖĬ ĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĪŜŅ

ėĺŅĴŏĵŖĬŐĭĭŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŐľĸƞĚıĸńĚĚŅĬ 

 Basic refrigeration cycles. Heat driven cooling principle. Equipment in cooling system. 

Refrigerants. Phychrometry. Cooling load calculation. Absorption refrigeration cycle. Adsorption 

refrigeration cycle. Chemical reaction refrigeration cycle. Ejector refrigeration cycle. Duplex-Rankine 

cycle. Desiccant cooling cycles.  Evaporative cooling.  Heat sources for heat driven cooling cycles. 

Applications of heat driven cooling system. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĕŀĚĶŃĭĭĪŜŅėĺŅĴŏĵŖĬĪňŗŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŐľĸƞĚıĸńĚĚŅĬľĸńĔȮŀŇĪīŇıĸ

ĕŀĚĽĳŅĺŃŐĺħĸƟŀĴĨƞŀĽĴĶĶĩĳŅıĕŀĚĶŃĭĭĪŜŅėĺŅĴŏĵŖĬ 

¶ ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭȮŐľĸƞĚıĸńĚĚŅĬȮŐĸŃĳŅĶŃĪŅĚėĺŅĴ

ŏĵŖĬ 

CHE 546  ĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅı              3(3-0-9) 

 (Biofuel Production and Utilization) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮȮœĴƞĴň 

 ĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĕŀĚĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚĝňĺĳŅıőħĵĔĶŃĭĺĬĔŅĶĪňŗŒĝƟĔŅĶŏĮĸňŗĵĬĪŅĚ

ĝňĺŏėĴňŐĸŃŀŋĦľŏėĴňȮĽĴĭńĨŇĕŀĚŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃĔŅĶŒĝƟŒĬŏėĶŊŗŀĚĵĬĨƢĽńĬħŅĮĳŅĵŒĬȮŏĻĶļģĻŅĽĨĶƢŐĸŃĬőĵĭŅĵ

ĕŀĚĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮŀŇĪīŇıĸĕŀĚĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅıĪňŗĴňĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĽńĚėĴȮ

ĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨĕŀĚĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

 Engineering and science of biofuel production through biochemical conversion and 

thermochemical conversion processes. Biofuel properties and utilization in internal combustion 

engines. Economics and policies of biofuel production and utilization. Environmental and societal 

impacts of biofuel production and utilization. Life cycle assessment of biofuel production and 

utilization. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŀīŇĭŅĵĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚĝňĺĳŅıĪňŗįĸŇĨěŅĔĪĶńıĵŅĔĶĪňŗĪħŐĪĬœħƟȮ

(Renewable resources) őħĵĔĶŃĭĺĬĔŅĶĪňŗŒĝƟĔŅĶŏĮĸňŗĵĬŏĝŇĚĝňĺŏėĴňŐĸŃŏĝŇĚŀŋĦľŏėĴň 

¶ ĴňėĺŅĴŏĕƟŅŒěėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňŐĸŃĮĶŃŏħŖĬĪňŗĨƟŀĚĔŅĶĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 

¶ ĴňėĺŅĴŏĕƟŅŒěėĺŅĴĽŜŅėńĠŐĸŃĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨȮ(Life Cycle Assessment) 

¶ ĴňėĺŅĴŏĕƟŅŒěĬőĵĭŅĵĕŀĚĶńģĪňŗĴňĨƞŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĬŃĬŜŅ

ĬőĵĭŅĵĪňŗŀŅěĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶŒĝƟľĶŊŀıńĥĬŅŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

CHE 554  ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ1         3(3-0-9) 

 (Combustion Engineering I) 

   ĺŇĝŅĭńĚėńĭĔƞŀĬ :  ĔŅĶĩƞŅĵŏĪĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬ ľĶŊŀĕŉŘĬŀĵŌƞĔńĭħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 

 ėĺŅĴĽŜŅėńĠĕŀĚěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪĕŀĚĔĶŃĭĺĬĔŅĶŏįŅœľĴƟȮȮĔŅĶĨŇħœĲĕŀĚ

ŏĝŊŘŀŏıĸŇĚȮĔŅĶŏįŅœľĴƟľĵħŏĝŊŘŀŏıĸŇĚŏľĸĺȮȮĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĕŖĚȮȮĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĔƠŅĞőėĶĚĽĶƟŅĚĕŀĚŏĮĸĺœĲ

ŐĭĭĶŅĭŏĶňĵĭŐĸŃĮƤƧĬĮƙĺĬȮȮȮĔĸœĔŐĸŃěĸĬıĸĻŅĽĨĶƢĕŀĚĔŅĶŏĔŇħĴĸıŇļŐĔƠĽŒĬĔĶŃĭĺĬĔŅĶŏįŅœľĴƟ 

 The importance of chemical kinetic and transport processes in combustion. Ignition of 

fuel.  Droplet vaporization and combustion.  Combustion of solid and  gaseous fuels. Structure 

and stability of laminar and turbulent flame. Mechanism and  kinetic of pollutants formation 

during combustion. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪĕŀĚĔĶŃĭĺĬĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĭĭĨƞŅĚȮ

ŕȮőėĶĚĽĶƟŅĚĕŀĚŏĮĸĺœĲŐĭĭĶŅĭŏĶňĵĭŐĸŃĮƤƧĬĮƙĺĬȮĔĸœĔŐĸŃěĸĬıĸĻŅĽĨĶƢĕŀĚĔŅĶŏĔŇħĴĸıŇļŐĔƠĽ

ŒĬĔĶŃĭĺĬĔŅĶŏįŅœľĴƟ 
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CHE  555  ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ2         3(3-0-9) 

 (Combustion Engineering II) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  ĔŅĶĩƞŅĵŏĪĴĺĸĽŅĶŐĸŃėĺŅĴĶƟŀĬȮľĶŊŀĕŉŘĬŀĵŌƞĔńĭħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬȮ 

ĔŅĶĮĶŃĵŋĔĨƢĪķļġňĔŅĶŏįŅœľĴƟŏıŊŗŀŒĝƟĔńĭĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĔƠĽ ĬŘŜŅĴńĬŐĸŃĕŀĚŐĕŖĚ(ĩƞŅĬľŇĬŐĸŃĝňĺ

Ĵĺĸ)  ŀńĨĶŅĔŅĶŏįŅœľĴƟŐĸŃŏĺĸŅĪňŗŒĝƟȮĔŅĶŏĸŊŀĔľńĺŏįŅŐĸŃĽĴĶĶĩĬŃȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭľƟŀĚŏįŅœľĴƟĪŅĚ

ĪķļġňŐĸŃĮĢŇĭńĨŇȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬľƟŀĚŏįŅœľĴƟŐĸŃĶŃĭĭŏĔŖĭĔĸńĭėĺŅĴĶƟŀĬȮĝĬŇħĕŀĚľĴƟŀœŀĬŘŜŅȮŐĸŃŏĨŅŏįŅ

ŀŋĨĽŅľĔĶĶĴȮĶŃĭĭėĺĭėŋĴŐĸŃėĺŅĴĮĸŀħĳńĵȮȮ 

 Combustion theory of gas, oil and coal.  Burner selection and performance. Furnace 

analysis and design.  Heat transfer in furnace and heat recovery systems. System and performance 

of industrial boilers and furnaces including control and safety.  Pollution control in combustion 

process. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢĪķļġňĔŅĶŏįŅœľĴƟŏıŊŗŀŒĝƟĔńĭĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĔƠĽȮĬŘŜŅĴńĬŐĸŃĕŀĚŐĕŖĚ (ĩƞŅĬľŇĬ 

ŐĸŃĝňĺĴĺĸ) ŀńĨĶŅĔŅĶŏįŅœľĴƟŐĸŃŏĺĸŅĪňŗŒĝƟȮĔŅĶŏĸŊŀĔľńĺŏįŅŐĸŃĽĴĶĶĩĬŃ 

¶ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭľƟŀĚŏįŅœľĴƟĪŅĚĪķļġňŐĸŃĮĢŇĭńĨŇȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬľƟŀĚŏįŅ

œľĴƟŐĸŃĶŃĭĭŏĔŖĭĔĸńĭėĺŅĴĶƟŀĬȮĝĬŇħĕŀĚľĴƟŀœŀĬŘŜŅȮŐĸŃŏĨŅŏįŅŀŋĨĽŅľĔĶĶĴȮĶŃĭĭėĺĭėŋĴŐĸŃ

ėĺŅĴĮĸŀħĳńĵ 

CHE 556  ŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ         3(3-0-9) 

 (Fuel Cell Technology) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮĶŅĵĸŃŏŀňĵħĕŀĚŏĞĸĸƢŏĝŊŘŀŏıĸŇĚĝĬŇħĨƞŅĚȮŕȮŐĸŃĽĳŅĺŃĔŅĶ

ĪŜŅĚŅĬȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŒĬĔŅĶŀŀĔŐĭĭĽƞĺĬĮĶŃĔŀĭĕŀĚĨńĺŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ

ŐĸŃĶŃĭĭŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ 

 Fundamental aspects of the fuel cell technology. Comprehensive review of fuel cell 

types and their operating parameters. Application of chemical and engineering disciplines to design 

fuel cell components and fuel cell systems. Fuel cell technology application. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬĔŅĶĪŜŅĚŅĬĕŀĚŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮŐĸŃŀĚėƢĮĶŃĔŀĭĪňŗĽŜŅėńĠĕŀĚŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ 

¶ ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏėĴňœĲĲƚŅȮŀŋĦľıĸĻŅĽĨĶƢȮĪňŗŏĝŊŗŀĴőĵĚĔńĭŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚ 

¶ ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮŐĸŃěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňœĲĲƚŅȮĔŅĶėĺĭėŋĴĔŅĶĪŜŅĚŅĬ

ŏĞĸĸƢŏĝŊŘŀŏıĸŇĚőħĵŒĝƟľĸńĔħŋĸĴĺĸĽŅĶȮħŋĸıĸńĚĚŅĬ 

¶ ĽŅĴŅĶĩŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢĔŅĶĽƞĚĩƞŅĵėĺŅĴĶƟŀĬȮĴĺĸĽŅĶȮĮĶŃěŋȮ(ŀŇŏĸŖĔĨĶŀĬŐĸŃœŀŀŀĬ) ŒĬŏĞĸĸƢ

ŏĝŊŘŀŏıĸŇĚ 

CHE 572  ŏĪėĬŇėŒĬĔŅĶėŜŅĬĺĦĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2         3(2-2-6) 

 (Computational Techniques in Chemical Engineering II)   

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĨƢŐĺĶƢĽŜŅŏĶŖěĶŌĮ MATLAB ŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňħƟĺĵĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕȮ

ĽŜŅľĶńĭįŌƟĪňŗĴňıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮMATLABȮȮŏĬŊŘŀľŅĺŇĝŅĮĶŃĔŀĭħƟĺĵȮĔŅĶĪĭĪĺĬĔŅĶŒĝƟőĮĶŐĔĶĴ MATLAB Ȯ

ĔŅĶĺŇŏėĶŅŃľƢĽĴĔŅĶĩħĩŀĵŐĸŃĔŅĶľŅėƞŅıŅĶŅĴŇŏĨŀĶƢŒĬĽĴĔŅĶȮĔŅĶŐĔƟĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĭĭīĶĶĴħŅȮĪńŘĚĪňŗŏĮƦĬ

ĽĴĔŅĶŏħňŗĵĺŐĸŃĽĴĔŅĶĝŋħȮĔŅĶŐĔƟĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮĔŅĶľŅĽĳŅĺŃŏľĴŅŃĽĴħƟĺĵĺŇīňĔŅĶĨƞŅĚȮŕȮĔŅĶŒĝƟőĮĶŐĔĶĴ 

SIMULINK ŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ 

 Using MATLAB as a computational tool for solving problems in chemical engineering for 

students with prior knowledge in MATLAB programming. Topics included: Review of MATLAB 

basics. Regression and parameter identification. Solving Ordinary Differential Equation (ODE). 

Solving Partial Differential Equation (PDE). Various methods for optimization. SIMULINK for analysis 

and design of control system. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĞŀĲĨƢŐĺĶƢĽŜŅŏĶŖěĶŌĮȮMATLAB ŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňħƟĺĵĺŇīňĔŅĶŏĝŇĚ

Ĩńĺŏĸĕ 

¶ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴȮSIMULINK ŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ 
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CHE 573  ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴň          3(3-0-9) 

 (Problem Solving in Chemical Engineering) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ĺŇĝŅĬňŘŏĮƦĬĺŇĝŅŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏĪėĬŇėŒĬĔŅĶŐĔƟĮƤĠľŅħƟĺĵĺŇīňĔŅĶėŇħĪŅĚĺŇĻĺĔĶĶĴȮĔĸĵŋĪīƢȮŐĸŃŏĪėĬŇėŒĬ

ĔŅĶĬŇĵŅĴȮŐĸŃĔŅĶĔŜŅľĬħĮƤĠľŅȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĨńħĽŇĬŒěȮĨĸŀħěĬĔŅĶĮĶŃŏĴŇĬȮĔŅĶėŜŅĬĺĦľŅĽĳŅĺŃĪňŗ

ŏľĴŅŃĽĴ 

 This is an introduction course in engineering problem solving and design which consists 

of problem definition and identification, techniques in data analysis, strategies in problem solving 

with engineering approaches, decision making and evaluation as well as optimization. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňĪńĔļŃĔŅĶŐĔƟĮƤĠľŅħƟĺĵĺŇīňĔŅĶėŇħĪŅĚĺŇĻĺĔĶĶĴȮŀĵƞŅĚŏĮƦĬĶŃĭĭ 

CHE 574  ĔŅĶŐĔƟœĕĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŏėĴň         3(1-4-9) 

 (Chemical Industrial Problem Solving)   

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  œĴƞĴň 

 ĬńĔĻŉĔļŅĪŜŅĔŅĶŐĔƟĮƤĠľŅěĶŇĚĪňŗŏĔŇħĕŉŘĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮȮŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢȮŐĸŃ

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěĶŇĚŒĬŀŋĨĽŅľĔĶĶĴŏėĴňőħĵĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅ

ĮĢŇĭńĨŇĚŅĬŒĬőĶĚĚŅĬȮŒĝƟĪĶńıĵŅĔĶŐĸŃŀŋĮĔĶĦƢĕŀĚőĶĚĚŅĬȮőħĵĴňŀŅěŅĶĵƢœĮŒľƟėŜŅŐĬŃĬŜŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮĞŉŗĚŒĬĔŅĶ

ĮĢŇĭńĨŇĚŅĬĬńŘĬĬńĔĻŉĔļŅěŃĨƟŀĚĴňĔŇěĔĶĶĴħńĚĬňŘȮĔŜŅľĬħőěĪĵƢĮƤĠľŅĶƞĺĴĔńĬĶŃľĺƞŅĚİƙŅĵőĶĚĚŅĬȮŀŅěŅĶĵƢȮŐĸŃĬńĔĻŉĔļŅ 

ĬńĔĻŉĔļŅėƟĬėĺƟŅŏĔŖĭĕƟŀĴŌĸľŅŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅȮĨƟŀĚĽƞĚĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴ 

Students are required to solve real problems in the industry. This will help the students 

gain more experience and improve their ability to apply their knowledge to solve problems in 

chemical industry. The students are assigned to work in a sponsoring company and use the 

amkn_lwŲqȮmulȮpcqmspacqȮ_lbȮcosgnkclr,ȮRfcȮqrsbclrqȮumpiȮslbcpȮpcesj_pȮesgb_lacȮmdȮrfcȮ

project advisor. The following steps are included in the activities: problem statements defined by 

the parties, i.e. the company, students and project advisor, a written investigative memorandum, 

presenting a proposal, final report and final presentation. 
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚĪňŗŏĔŇħĕŉŘĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¶ ĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚ 

¶ ĴňĪńĔļŃĔŅĶėƟĬėĺƟŅŏĔŖĭĕƟŀĴŌĸľŅŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅ 

¶ ĴňĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴ 

CHE 591  ĔŅĶĻŉĔļŅľńĺĕƟŀŀŇĽĶŃ         3(3-0-9) 

(Independent Study) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: œĴƞĴň 

 ĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀŏĜıŅŃŏĶŊŗŀĚŒĬĔŅĶĻŉĔļŅĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅłȮľńĺĕƟŀĪňŗŏĸŊŀĔĻŉĔļŅ

ĨƟŀĚœħƟĶńĭĔŅĶŀĬŋĴńĨŇěŅĔĳŅėĺŇĝŅł 

Self study on selected topics with guidance from supervisor.  Chosen topics must be 

approved by the Department of Chemical Engineering. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵȮŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬĮƤěěŋĭńĬ 

¶ ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ 
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ĕ. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅĪňŗŏĮĸňŗĵĬŐĮĸĚœĮĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ľĸńĔĽŌĨĶŏħŇĴ ı.Ļ. 2554 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2559 ľĴŅĵŏľĨŋ 

Ĕ.ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 31 ľĬƞĺĵĔŇĨ Ĕ.ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 31 ľĬƞĺĵĔŇĨ  
Ĕ.1 ĺŇĝŅĭńĚėńĭ 25 ľĬƞĺĵĔŇĨ Ĕ.1 ĺŇĝŅĭńĚėńĭ 25 ľĬƞĺĵĔŇĨ  
Ĕ.1.1 ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ  Ĕ.1.1 ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ   
GEN 101  ıĸĻŉĔļŅ   1(0-2-2) GEN 101  ıĸĻŉĔļŅ 1(0-2-2)  
Ĕ.1.2 ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ  Ĕ.1.2 ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ   
GEN 111  ĴĬŋļĵƢĔńĭľĸńĔěĶŇĵĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ   3(3-0-6) GEN 111  ĴĬŋļĵƢĔńĭľĸńĔěĶŇĵĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 3(3-0-6)  
Ĕ.1.3 ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ  Ĕ.1.3 ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ   
GEN 121  ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅ   3(3-0-6) GEN 121  ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĔƟĮƤĠľŅ 3(3-0-6)  
Ĕ.1.4  ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭ  Ĕ.1.4  ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭ   
GEN 231   ĴľńĻěĶĶĵƢŐľƞĚėĺŅĴėŇħ   3(3-0-6) GEN 231   ĴľńĻěĶĶĵƢŐľƞĚėĺŅĴėŇħ 3(3-0-6)  
Ĕ.1.5  ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴ  Ĕ.1.5  ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴ   
GEN 241  ėĺŅĴĚħĚŅĴŐľƞĚĝňĺŇĨ   3(3-0-6) GEN 241  ėĺŅĴĚħĚŅĴŐľƞĚĝňĺŇĨ 3(3-0-6)  
Ĕ.1.6  ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ  Ĕ.1.6  ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ   
GEN 351 ĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞŐĸŃĳŅĺŃįŌƟĬŜŅ   3(3-0-6) GEN 351 ĔŅĶĭĶŇľŅĶěńħĔŅĶĵŋėŒľĴƞŐĸŃĳŅĺŃįŌƟĬŜŅ 3(3-0-6)  
Ĕ.1.7  ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ  Ĕ.1.7  ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ   
LNG 105 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇ   3(3-0-6) LNG 105  ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶĽŜŅľĶńĭĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇ       3(3-0-6) ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
LNG 106 ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶ   3(3-0-6) LNG 106  ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏĝŇĚĺŇĝŅĔŅĶ 3(3-0-6) ŏĮĸňŗĵĬĝŊŗŀȮŐĸŃĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
LNG 107 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶ   3(3-0-6) LNG 107  ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶ 3(3-0-6) ŏĮĸňŗĵĬĝŊŗŀȮŐĸŃĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
Ĕ.2 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ    6 ľĬƞĺĵĔŇĨ Ĕ.2 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ    6 ľĬƞĺĵĔŇĨ  
Ĕ.2.1 ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ  Ĕ.2.1 ĔĸŋƞĴĺŇĝŅĽŋĕıĸŅĬŅĴńĵ   
GEN 301 ĔŅĶıńĥĬŅĽŋĕĳŅıŐĭĭŀĚėƢĶĺĴ 3(3-0-6) GEN 301 ĔŅĶıńĥĬŅĽŋĕĳŅıŐĭĭŀĚėƢĶĺĴ 3(3-0-6)  
Ĕ.2.2 ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ  Ĕ.2.2 ĔĸŋƞĴĺŇĝŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ   
GEN 211 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮȮ 3(3-0-6) GEN 211 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮȮ 3(3-0-6)  
GEN 311 ěĶŇĵĻŅĽĨĶƢŒĬĽńĚėĴģŅĬĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) GEN 311 ěĶŇĵĻŅĽĨĶƢŒĬĽńĚėĴģŅĬĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)  
GEN 411 ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃ 3(2-2-6) GEN 411 ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃ 3(2-2-6)  
  GEN 412 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĪŜŅĚŅĬ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅȮ
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Ĕ.2.3 ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ  Ĕ.2.3 ĔĸŋƞĴĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ   
GEN 321 ĮĶŃĺńĨŇĻŅĽĨĶƢŀŅĶĵīĶĶĴ 3(3-0-6) GEN 321 ĮĶŃĺńĨŇĻŅĽĨĶƢŀŅĶĵīĶĶĴ 3(3-0-6)  
GEN 421 ĽńĚėĴĻŅĽĨĶƢĭŌĶĦŅĔŅĶ 3(3-0-6) GEN 421 ĽńĚėĴĻŅĽĨĶƢĭŌĶĦŅĔŅĶ 3(3-0-6)  
Ĕ.2.4 ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭ  Ĕ.2.4 ĔĸŋƞĴĺŇĝŅĔŅĶėŇħŀĵƞŅĚĴňĶŃĭĭ   
GEN 331 ĴĬŋļĵƢĔńĭĔŅĶŒĝƟŏľĨŋįĸ 3(3-0-6) GEN 331 ĴĬŋļĵƢĔńĭĔŅĶŒĝƟŏľĨŋįĸ 3(3-0-6)  
Ĕ.2.5 ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴ  Ĕ.2.5 ĔĸŋƞĴĺŇĝŅėŋĦėƞŅŐĸŃėĺŅĴĚŅĴ   
GEN 341 ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬœĪĵ 3(3-0-6) GEN 341 ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬœĪĵ 3(3-0-6)  
GEN 441 ĺńĥĬīĶĶĴŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ   3(2-2-6) GEN 441 ĺńĥĬīĶĶĴŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ 3(2-2-6)  
Ĕ.2.6 ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ 
GEN 352  ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚ
ĵńŗĚĵŊĬ 

 
3(3-0-6) 

Ĕ.2.6 ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ 
GEN 352  ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚ
ĵńŗĚĵŊĬ 

 
3(3-0-6) 

 

GEN 353  ěŇĨĺŇĪĵŅĔŅĶěńħĔŅĶȮȮ 3(3-0-6) GEN 353  ěŇĨĺŇĪĵŅĔŅĶěńħĔŅĶȮȮ 3(3-0-6)  
Ĕ.2.7 ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ  Ĕ.2.7 ĔĸŋƞĴĺŇĝŅĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ   
LNG 293 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŐĸŃĚŅĬŀŅĝňı 3(3-0-6) LNG 294 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŐĸŃĚŅĬŀŅĝňı 3(3-0-6) - ĮĶńĭĶľńĽĶŅĵĺŇĝŅ 
  LNG 121 ĔŅĶŏĶňĵĬĳŅļŅŐĸŃĺńĥĬīĶĶĴ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 122 ĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚ 3(0-6-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
LNG 211 ĔŅĶĲƤĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 1(1-0-2) LNG 211 ĔŅĶĲƤĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 1(1-0-2)  
LNG 212 ĪńĔļŃĔŅĶĬŜŅŏĽĬŀĚŅĬ 1(1-0-2) LNG 212 ĪńĔļŃĔŅĶĬŜŅŏĽĬŀĚŅĬ 1(1-0-2)  
LNG 213 ĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĮĢŇĭńĨŇĔŅĶ 1(1-0-2) LNG 213 ĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĮĢŇĭńĨŇĔŅĶ 1(1-0-2)  
  LNG 231 ĽŋĬĪĶňĵŃŐľƞĚĔŅĶŀƞŅĬ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 232 ĔŅĶŐĮĸŏĭŊŘŀĚĨƟĬ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 233 ĔŅĶŀƞŅĬŀĵƞŅĚĴňĺŇěŅĶĠŅĦ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 234 ĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĺńĥĬīĶĶĴ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 235 ĳŅļŅŀńĚĔķļŏıŊŗŀĚŅĬĝŋĴĝĬ 3(2-2-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 243 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀėĺŅĴĽŜŅŏĶŖěŒĬĺŇĝŅĝňı 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 295 ĪńĔļŃĔŅĶıŌħĳŅļŅœĪĵ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 296 ĪńĔļŃĔŅĶŏĕňĵĬĳŅļŅœĪĵ 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
  LNG 410 ĳŅļŅŀńĚĔķļīŋĶĔŇě 3(3-0-6) - ŏıŇŗĴĶŅĵĺŇĝŅ 
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ĕ. ľĴĺħĺŇĝŅŏĜıŅŃ 112 ľĬƞĺĵĔŇĨȮĕ. ľĴĺħĺŇĝŅŏĜıŅŃ 111 ľĬƞĺĵĔŇĨȮěŜŅĬĺĬľĬƞĺĵĔŇĨĸħĸĚȮ1 ľĬƞĺĵĔŇĨȮ
ĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴ 51 ľĬƞĺĵĔŇĨȮĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴ 51 ľĬƞĺĵĔŇĨȮœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ
CHE 241 ŀŋĦľıĸĻŅĽĨĶƢȮ1 3(3-0-6) CHE 241 ŀŋĦľıĸĻŅĽĨĶƢȮ1 3(3-0-6) ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴ

ŏėĴňŒĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮ
CHE 200 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶĶĴ
ŏėĴň 

3(2-2-6)   ĵĔŏĸŇĔĶŅĵĺŇĝŅȮCHE 200 ŒĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ŐĸŃŏĮĸňŗĵĬŏĮƦĬĶŅĵĺŇĝŅȮCPE 100 ŐĪĬŒĬĮƖĪňŗȮ2 ĳŅė
ĔŅĶĻŉĔļŅĪňŗȮ2 

  CPE 100 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ 3(2-2-6) ŏıŇŗĴĶŅĵĺŇĝŅ 
CHE 471 ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟ 3(3-0-6) CHE 471 ĺńĽħŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶŏĸŊŀĔŒĝƟ 3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŏĮƦĬĮƖĪňŗȮ

3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

CHE 391 ĽĩŇĨŇŐĸŃėĺŅĴĬƞŅěŃŏĮƦĬĮĶŃĵŋĔĨƢĽŜŅľĶńĭ
ĺŇĻĺĔĶĶĴŏėĴň 

3 ľĬƞĺĵĔŇĨȮ  ĵĔŏĸŇĔĶŅĵĺŇĝŅȮCHE 391 ŐĸŃŏĮĸňŗĵĬŏĮƦĬĶŅĵĺŇĝŅȮPRE 
372 ŐĪĬĨŅĴŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ

  PRE 372 ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŜŅľĶńĭĺŇĻĺĔĶ 3(3-0-6) ŏıŇŗĴĶŅĵĺŇĝŅ 
CHE 391 ĽĩŇĨŇŐĸŃėĺŅĴĬƞŅěŃŏĮƦĬĮĶŃĵŋĔĨƢĽŜŅľĶńĭ
ĺŇĻĺĔĶĶĴŏėĴň 

3(3-0-6) PRE 290 ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬŀŋĨĽŅľĔĶĶĴȮ3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŏĮƦĬĮƖĪňŗȮ
4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

  CHM 103 ŏėĴňıŊŘĬģŅĬ 3(3-0-6)  
PRE 290 ĔŅĶěńħĔŅĶŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶĚŅĬ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) CHM 160 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ 1(0ů3ů2)  

CHM 103 ŏėĴňıŊŘĬģŅĬ 3(3-0-6) EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ) 3(2ů3ů6)  
CHM 160 ĮĢŇĭńĨŇĔŅĶŏėĴň 1(0ů3ů2) MEE 111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 3(2ů3ů6)  
EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔŜŅĸńĚ) 3(2ů3ů6) MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 3(3-0-6)  
MEE 111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 3(2ů3ů6) MTH 101 ėĦŇĨĻŅĽĨĶƢȮ1 3(3-0-6)  
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 3(3-0-6) MTH 102 ėĦŇĨĻŅĽĨĶƢȮ2 3(3-0-6)  
MTH 101 ėĦŇĨĻŅĽĨĶƢȮ1 3(3-0-6) MTH 201 ėĦŇĨĻŅĽĨĶƢȮ3 3(3-0-6)  
MTH 102 ėĦŇĨĻŅĽĨĶƢȮ2 3(3-0-6) MTH 303 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕ 3(3-0-6)  
MTH 201 ėĦŇĨĻŅĽĨĶƢȮ3 3(3-0-6) PHY 103 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1 3(3-0-6)  
MTH 303 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕ 3(3-0-6) PHY 104 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2 3(3-0-6)  
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PHY 103 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ1 3(3-0-6) PHY 191 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1 1(0-2-2)  
PHY 104 ĲƕĽŇĔĽƢĪńŗĺœĮĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ2 3(3-0-6) PHY 192 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ2 1(0-2-2)  
PHY 191 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1 1(0-2-2) PRE 380 ŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ3(3-0-6)  
ĺŇĝŅĝňı 55 ľĬƞĺĵĔŇĨȮĺŇĝŅĝňı 54 ľĬƞĺĵĔŇĨȮěŜŅĬĺĬľĬƞĺĵĔŇĨĸħĸĚȮ1 ľĬƞĺĵȮ
CHE 100 ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ 1(S/U) CHE 100 ĺŇĻĺĔĶĶĴŏėĴňŏĭŊŘŀĚĨƟĬ 1(S/U) ĮĶńĭľĬƞĺĵĔŇĨěŅĔŏħŇĴȮ2 ľĬƞĺĵĔŇĨŏĮƦĬȮ1 ľĬƞĺĵĔŇĨȮŐĸŃ

ĮĶńĭĺŇīňĮĶŃŏĴŇĬįĸŒľƟŏĮƦĬŐĭĭȮ(S/U) ĶĺĴĪńŘĚĮĶńĭŏĬŊŘŀľŅ
ŒľƟŏĮƦĬĔŅĶĮŌıŊŘĬŒľƟĬńĔĻŉĔļŅŏĕƟŅŒěĳŅıĶĺĴĕŀĚĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴŏėĴňĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅĻŉĔļŅȮ

CHE 103 ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ 3(3-0-6) CHE 103 ĽĴħŋĸĴĺĸĽŅĶŐĸŃıĸńĚĚŅĬ 3(3-0-6) ĮĶńĭŏĬŊŘŀľŅŒľƟėĶŀĭėĸŋĴıŊŘĬģŅĬĽĴħŋĸĴĺĸĽŅĶŐĸŃ
ıĸńĚĚŅĬȮ

CHE 210 ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴ 3(3-0-6) CHE 210 ŏėĴňŀŇĬĪĶňĵƢŒĬŀŋĨĽŅľĔĶĶĴ 3(3-0-6)  
CHE 212 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1(0-3-2) CHE 212 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢ 1(0-3-2)  
CHE 213 ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ 3(3-0-6) CHE 213 ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮ3(3-0-6)  
CHE 230 ıŊŘĬģŅĬĮĶŅĔĢĔŅĶĦƢĩƞŅĵŏĪ 4(4-0-8) CHE 231 ıŊŘĬģŅĬĔŅĶĩƞŅĵŏĪőĴŏĴĬĨńĴȮėĺŅĴĶƟŀĬȮŐĸŃĴĺĸ

ĽŅĶ 
4(4-0-8) ĵĔŏĸŇĔĶŅĵĺŇĝŅ CHE 230 ŒĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ŐĸŃŏĮĸňŗĵĬŏĮƦĬĶŅĵĺŇĝŅȮCHE 231 ŐĪĬŒĬŒĬĮƖĪňŗȮ2 ĳŅė
ĔŅĶĻŉĔļŅĪňŗȮ1 

CHE 242 ŀŋĦľıĸĻŅĽĨĶƢȮ2 3(3-0-6) CHE 242 ŀŋĦľıĸĻŅĽĨĶƢȮ2 3(3-0-6) ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴ
ŏėĴňŒĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮ

CHE 300 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 2(S/U) CHE 300 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 2(S/U)  
CHE 301 ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴň 3(2-2-6) CHE 301 ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŏėĴň 3(2-2-6)  
CHE 333 ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) CHE 333 ĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŏĮƦĬĮƖĪňŗȮ

2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪňŗĴňĔŅĶ
ĩƞŅĵŏĪőĴŏĴĬĨńĴȮ

CHE 334 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) CHE 334 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴ
ŏėĴňŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪňŗĴňĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ

CHE 335 ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) CHE 335 ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢ 3(3-0-6) ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴ
ŏėĴňŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶĪňŗĴňĔŅĶĩƞŅĵŏĪĴĺĸĽŅĶȮ
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CHE 343 ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚ
ĮĢŇĔĶĦƢ 

3(3-0-6) CHE 343 ěĸĬıĸĻŅĽĨĶƢŏėĴňŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢ 3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ŏĮƦĬĮƖĪňŗȮ
3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĮĶńĭŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňĔńĭŏėĶŊŗŀĚĮĢŇĔĶĦƢȮ

CHE 452 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 3(3-0-6) CHE 452 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 3(3-0-6)  
CHE 453 ĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶ
ĽŜŅľĶńĭĺŇĻĺĔĶŏėĴňȮ

3(2-2-6)   ĵĔŏĸŇĔĶŅĵĺŇĝŅĬňŘȮőħĵĬŜŅŏĬŊŘŀľŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĞŀĲĪƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴŏėĴňœĮĽŀħŐĪĶĔŒĬĶŅĵĺŇĝŅĝňı
ĪŅĚĺŇĻĺĔĶĶĴŏėĴňĨƞŅĚȮŕȮŏıŊŗŀŒľƟĴňĔŅĶıńĥĬŅĪńĔļŃħƟŅĬĬňŘ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ

CHE 461 ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴ 3(3-0-6) CHE 461 ıĸĺńĨĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶėĺĭėŋĴ 3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŏĮƦĬĮƖĪňŗȮ
3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

CHE 473 ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴň 3(3-0-6) CHE 473 ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏėĴňȮ3(3-0-6) ĵƟŅĵŐįĬĔŅĶĻŉĔļŅěŅĔĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ŏĮƦĬĮƖĪňŗȮ
4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

CHE 481 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ1 2(1-3-4) CHE 481 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ1 2(1-3-4) ŏıŇŗĴěŜŅĬĺĬľĬƞĺĵĔŇĨěŅĔŏħŇĴȮ1 ľĬƞĺĵĔŇĨŏĮƦĬȮ2 ľĬƞĺĵ
ĔŇĨŒĬľĸńĔĽŌĨĶŒľĴƞȮ

CHE 482 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ2 2(1-3-4) CHE 482 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏėĴňȮ2 2(1-3-4) ŏıŇŗĴěŜŅĬĺĬľĬƞĺĵĔŇĨěŅĔŏħŇĴȮ1 ľĬƞĺĵĔŇĨŏĮƦĬȮ2 ľĬƞĺĵ
ĔŇĨŒĬľĸńĔĽŌĨĶŒľĴƞȮ

CHE 483 ĽńĴĴĬŅĮĶŇĠĠŅĨĶň 1(0-2-3) CHE 483 ĽńĴĴĬŅĮĶŇĠĠŅĨĶň 1(0-2-3)  
CHE 484 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ1 1(0-2-3) CHE 484 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ1 1(0-2-3)  
CHE 485 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ2 3(0-6-9) CHE 485 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŏėĴňȮ2 3(0-6-9)  
  CHE 454 őėĶĚĚŅĬŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŏėĴň 1(0-2-3) ŏĮƕħĶŅĵĺŇĝŅŒľĴƞĬňŘŒĬĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ŏıŊŗŀŒľƟȮ

ĬĻ. œħƟĬŜŅėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟĶƞĺĴĔńĬȮ
ĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨȮĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨȮœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ
CHE 451 ĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŏĝŇĚĔĸȮ3(3-0-6) CHE 451 ĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŏĝŇĚĔĸȮ3(3-0-6)  
CHE 462 ŏėĶŊŗŀĚĴŊŀĺńħŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮ3(3-0-6) CHE 462 ŏėĶŊŗŀĚĴŊŀĺńħŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮ3(3-0-6)  
CHE 492 ľńĺĕƟŀıŇŏĻļȮ1 3(3-0-6) CHE 492 ľńĺĕƟŀıŇŏĻļȮ1 3(3-0-6)  
CHE 493 ľńĺĕƟŀıŇŏĻļȮ2 3(3-0-6) CHE 493 ľńĺĕƟŀıŇŏĻļȮ2 3(3-0-6)  
CHE 494 ľńĺĕƟŀıŇŏĻļȮ3 3(3-0-6) CHE 494 ľńĺĕƟŀıŇŏĻļȮ3 3(3-0-6)  
CHE 510 ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŐĸŃŏĪėőĬőĸĵňȮ3(3-0-9) CHE 510 ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŐĸŃŏĪėőĬőĸĵňȮ3(3-0-9)  
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CHE 512 ŏĪėőĬőĸĵňŏĴĴŏĭĶĬĽńĚŏėĶŅŃľƢȮ3(3-0-9) CHE 512 ŏĪėőĬőĸĵňŏĴĴŏĭĶĬĽńĚŏėĶŅŃľƢȮ3(3-0-9)  
CHE 513 ĺŇĻĺĔĶĶĴĶŃĭĭĝňĺĺŇĪĵŅȮ3(3-0-9) CHE 513 ĺŇĻĺĔĶĶĴĶŃĭĭĝňĺĺŇĪĵŅȮ3(3-0-9)  
CHE 514 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĸħŐĶĚĨŉĚįŇĺȮ3(3-0-9) CHE 514 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĸħŐĶĚĨŉĚįŇĺȮ3(3-0-9)  
CHE 520 ŏĪėőĬőĸĵňĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮ3(3-0-9) CHE 520 ŏĪėőĬőĸĵňĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮ3(3-0-9)  
CHE 522 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ1: ŀŋĨĽŅľĔĶĶĴ
ŐĔƠĽīĶĶĴĝŅĨŇȮ

3(3-0-9) CHE 522 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ1: ŀŋĨĽŅľĔĶĶĴ
ŐĔƠĽīĶĶĴĝŅĨŇȮ

3(3-0-9)  

CHE 523 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ2 : 
ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮ

3(3-0-9) CHE 523 ėĺŅĴĶŌƟěŜŅŏıŅŃŒĬĔŅĶŀŀĔŐĭĭȮ2 : ŀŋĨĽŅľĔĶĶĴĮƕ
őĨĶŏėĴňȮ

3(3-0-9)  

CHE 530 ĔŅĶĭŜŅĭńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴȮ3(3-0-9) CHE 530 ĔŅĶĭŜŅĭńħĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴȮ3(3-0-9)  
CHE 540 ĺŇĻĺĔĶĶĴĝňĺŏėĴňȮ3(3-0-9) CHE 540 ĺŇĻĺĔĶĶĴĝňĺŏėĴňȮ3(3-0-9)  
CHE 541 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĴňȮ3(3-0-9) CHE 541 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĴňȮ3(3-0-9)  
CHE 542 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮ3(3-0-9) CHE 542 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮ3(3-0-9)  
CHE 543 ĺŇĻĺĔĶĶĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢȮ3(3-0-9) CHE 543 ĺŇĻĺĔĶĶĴĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīƢȮ3(3-0-9)  
CHE 544 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬőħĵŒĝƟėĺŅĴĶƟŀĬŏĮƦĬ
ŐľĸƞĚıĸńĚĚŅĬȮ

3(3-0-9) CHE 544 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬőħĵŒĝƟėĺŅĴĶƟŀĬŏĮƦĬ
ŐľĸƞĚıĸńĚĚŅĬȮ

3(3-0-9)  

  CHE 546 ĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮ3(3-0-9) ŏĮƕħĶŅĵĺŇĝŅŏĸŊŀĔŒľĴƞŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĪňŗĔŜŅĸńĚŏĮƦĬĪňŗ
ĽĬŒěȮŐĸŃĴňėĺŅĴĽŜŅėńĠŒĬĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬȮ

CHE 554 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ1 3(3-0-9) CHE 554 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ1 3(3-0-9)  
CHE 555 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ2 3(3-0-9) CHE 555 ĺŇĻĺĔĶĶĴĔŅĶŏįŅœľĴƟȮ2 3(3-0-9)  
CHE 556 ŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮ3(3-0-9) CHE 556 ŏĪėőĬőĸĵňŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮ3(3-0-9)  
CHE 572 ŏĪėĬŇėŒĬĔŅĶėŜŅĬĺĦĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2 3(2-2-6) CHE 572 ŏĪėĬŇėŒĬĔŅĶėŜŅĬĺĦĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ2 3(2-2-6)  
CHE 573 ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ3(3-0-9) CHE 573 ĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮ3(3-0-9)  
CHE 574 ĔŅĶŐĔƟœĕĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮ3(1-4-9) CHE 574 ĔŅĶŐĔƟœĕĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮ3(1-4-9)  
CHE 591 ĔŅĶĻŉĔļŅľńĺĕƟŀŀŇĽĶŃȮ3(3-0-9) CHE 591 ĔŅĶĻŉĔļŅľńĺĕƟŀŀŇĽĶŃȮ   3(3-0-9)  
ė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ľĬƞĺĵĔŇĨȮė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ľĬƞĺĵĔŇĨȮ 
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ė.  ĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ   

  ĶĻ.ħĶ. ŀńĻĺŇĬȮȮĴňĝńĵȮ
Assoc. Prof. Dr. Asawin Meechai 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ĮƖȮė.Ļ. 1999   Ph.D.(Biochemical Engineering), University of California, U.S.A. 
ĮƖȮı.Ļ. 2536  ĺĪ.Ĵ. (ĝňĺŏėĴň), ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, ĮĶŃŏĪĻœĪĵȮ
ĮƖȮı.Ļ. 2533  ĺĪ.ĭ. (ĝňĺĺŇĪĵŅ), ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, ĮĶŃŏĪĻœĪĵ  
2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
CHE 661 Bioprocess Engineering  I     3 ľĬƞĺĵĔŇĨ  
CHE 783 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
CHE 784  Thesis       12 ľĬƞĺĵĔŇĨ 
CHE 785 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
CHE 100 Introduction to Chemical Engineering   2 ľĬƞĺĵĔŇĨ 
CHE 103 Material and Energy Balances    3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
CHE 103 Material and Energy Balances    3 ľĬƞĺĵĔŇĨ 
CHE 454 Chemical Engineering Design Project   1 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
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3. įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ
1. Engchuan, W., Meechai, A., Tongsima, S., Doungpan, N., and Chan, J. (2016) Gene-set 

activity toolbox (GAT): A platform for microarray-based cancer diagnosis using an integrative 
gene-set analysis approach, Journal of Bioinformatics and Computational Biology (JBCB) (In 
Press) 

2. Thaiprasit, J., Kaewkamnerdpong, B., Zhmayev, W.D., Cheevadhanarak, S. and Meechai, A. 
(2016) iDoRNA: An interacting domain-based tool for designing RNA-RNA interaction systems. 
Entropy. Vol. 18, No. 83; doi:10.3390/e18030083 (IP = 1.502) 

3. Doungpan, N., Engchuan, W., Meechai, A., Fong, S. and Chan, J. (2016) Gene-Network-based 
Feature Set (GNFS) for Expression-based Cancer Classification. J. Med. Imaging Health Inf. (In 
Press) 

4. Patumcharoenpol, P., Doungpan, N., Meechai, A., Shen, B., Chan, J. and Vongsangnak, W. 

(2016) An integrated text-mining framework for metabolic interaction network 
reconstruction. PeerJ, DOI 10.7717/peerj.1811 (IP = 2.112) 

5. Vongsangnak, W., Klunchui, A., Tawornsamretkit, I., Tatiyabowornchai, W., Laoteng, K. and 
Meechai, A. (2016) Genome-scale metabolic modeling of Mucor circinelloides and 
comparative analysis with other oleaginous species. Gene. doi:10.1016/j.gene.2016.02.028 
(IP = 2.138) 

6. Engchuan, W., Meechai, A., Tongsima, S., and Chan, J. (2016) Handling batch effects on 
classification of cross-platform microarray dataset via gene set based approach. 
International Journal of Advanced Intelligence Paradigms Vol. 8, No. 1, p. 59-76 

7. Engchuan, W., Meechai, A., Tongsima, S., and Chan, J. (2015) Cross-platform pathway 
activity transformation and classification of microarray data. INNS Symposia Series on 
Computational Intelligent in Informational Systems: Advances in Intelligent Systems and 
Computing. Vol. 331, p. 139-148 

8. Liamwirat, C, Cheevadhanarak, S., Netrphan, S Chaijaruwanich, J., Bhumiratana, S., and, 
Meechai, A. (2014) Rational identification of target enzymes for starch improvement through 
a system-level analysis of a potato tuber model. The Australian Journal of Crop Science. 
8(5): 760-770 (IP = 1.632) 

9. Saithong, T., Rongsirikul, O., Kalapanulak, S., Chiewchankaset P., Siriwat, M., Netrphan, S., 
Suksanpanomrung, M., Meechai, A., Cheevadhanarak, S. (2013) Starch biosynthesis in 
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cassava: a genome-based pathway reconstruction and its exploitation in data integration. 
BMC Systems Biology, 7:75  doi: 10.1186/1752-0509-7-75 (IP = 3.148) 

10. Phuangrat, B., Phironrit, N., Son-Ong, A., Puangchon, P., Meechai, A., Wasee, S., Kositratana, 
W., Burns, P. (2013) Histological and morphological studies of pollen grains from Elongata, 
reduced Elongata, staminate flowers in Carica papaya L., Trop. Plant Biol.  DOI 
10.1007/s12042-013-9118-0 

11. Zhu F, Patumcharoenpol P, Zhang C, Yang Y, Chan J, Meechai A, Vongsangnak W, Shen B. 
(2013) Biomedical text mining and its applications in cancer research, Journal of 
Biomedical Informatics, Vol 46, p. 200-211 (IP = 1.792) 

12. Klanchui A., Vorapreeda, T., Vongsangnak W., Khannapho C., Cheevadhanarak, S., and 
Meechai A. (2012) Systems biology and metabolic engineering of Arthrospira cell factories, 
Computational and Structural Biotechnology Journal, 3 (4): e201210015 

13. Chiewchankaset, P., Srimarut Y., Klanchui A., Kurdi P., Plengvidhya V., and Meechai A.  
(2012) Systematic identification of Lactobacillus plantarum auxotrophs for fermented 
Nham using genome-scale metabolic model, Journal of Biotechnology, Vol. 162, p. 327ů 
335 (IP = 3.045) 

14. Ingkasuwan P., Netrphan S., Prasitwattanaseree S., Tanticharoen M., Bhumiratana S., 
Meechai A., Chaijaruwanich J., Takahashi H., Cheevadhanarak S. (2012) Inferring 
transcriptional gene regulation network of starch metabolism in Arabidopsis thaliana leaves 
using graphical Gaussian model, BMC Systems Biology, 6:100 doi:10.1186/1752-0509-6-100 
(IP = 3.148) 

15. Klanchui A., Khannapho C., Phodee A., Cheevadhanarak, S., and Meechai A. (2012) iAK692: A 
genome-scale metabolic model of Spirulina platensis C1, BMC Systems Biology, 6:71, 
doi:10.1186/1752-0509-6-71 (IP = 3.148) 

16. Saithong T, Meechai A, Chevathanarak S, Bhumirattana S (2012) A Formal Path Inference of 
Starch Biosynthesis via Mathematical Modelling of Metabolic Changes in Excess CO2, 
Journal of Computer Science and Systems Biology, Vol.5, No.1, p. 24-38. 

17. Cheevadhanarak, S, Paithoonrangsarid, K.,Prommeenate, P., Kaewngam, W., Musigkain, A., 
Tragoonrung, S., Tabata, S., Kaneko, T., Chaijaruwanich, J., Sangsrakru, D., 
Tangphatsornruang, S., Chanprasert, J., Thongsima, S., Kusolmano, K., Jeamton, W., 
Dulsawat, S., Klanchui, A., Vorapreeda, T., Chumchua, V., Khannapho, C., Thammarongtham, 
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C., Plengvidhya, V., Subudhi, S., Hongsthong, A., Ruengjitchatchawalya, M., Meechai, A., 
Senachak, J., Tanticharoen, M. (2012) Draft genome sequence of Arthrospira platensis C1 
(PCC9438) Stand. Genomic Sci. Vol. 6, No.1, doi:10.4056/sigs.2525955 (IP = 1.621) 

18. Saithong T., Bumee S., Liamwirat C., and Meechai A. (2012) Analysis and Practical Guideline 
of Constraint-based Boolean Method in Genetic Network Inference. PLoS ONE, Vol. 7, No. 
1, e30232. (IP = 4.092) 

19. Sootanan P., Prom-on, S., Meechai, A., and Chan, J.H., (2012) Pathway-based microarray 
analysis for robust disease classification, Neural Computing and Applications, Vol. 21, No. 
4, p. 649-660. (IP = 0.699) 

20. Sritakae, A., Praseartkul, P., Cheunban, W., Miphokasap, P., Eiumnoh, A., Burns, P., Phironrit, 
N., Phuangrat, B., Kitsubun, P. and Meechai A. (2011) Mapping airborne pollen of papaya 
(Carica papaya L.) and its distribution related to land use using GIS and remote sensing. 
Aerobiologia, published online February 5, 2011, DOI 10.1007/s10453-011-9197-z (IP = 
1.515) 

21. Prom-on, S., Chanthapan, A., Chan, J.H., and Meechai, A. (2011) Enhancing biological 
relevance of a weighted gene co-expression network for functional module identification. 
Journal of Bioinformatics and Computational Biology (JBCB) Vol. 9, No. 1, p. 111-129 

Proceedings Articles 
22. Kawichai, T., Prom-on, S., and Meechai A. (2011) GENN-HERV: a gene neighboring HERV 

database. The 15th International Annual Symposium on Computational Science and 
Engineering (ANSCSE 15), March 30-April 2, 2011, Bangkok University, Bangkok, Thailand. p. 
403-408 

23. Patumcharoenpol, P., Chan, J., Prom-On, S., and Meechai, A. (2011) Strategies for pathway-
based analysis of genome-wide SNP data. Proceedings of ICBPE-2011/CSBio-2011 in 
Symposium on Biomedical-Pharmaceutical Engineering & Industrial Biotechnology at 
the Defense, Science & Research (DSR-2011) Conference , August 3 ů 5, 2011, Singapore 

24. Tawornsamretkit, I., Tanasomboon, R., Thaiprasit, J., Waraho, D., 
Cheevadhanarak, S., and Meechai, A., (2012) Analysis of metabolic network of 
synthetic E. coli producing linalool using constraint-based modeling. 
Proceeding of 3rd International conference, CSBio 2012, 3-5 October 2012 
Bangkok, Thailand, Procedia in computer science Vol. 11, p. 24-35 
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25. Patumcharoenpol, P., Chan, J., Meechai, A., Shen, B., and Vongsangnak, W. (2012) Bibliome 
mining platform and application for building metabolic interaction network. 
Proceeding of 3rd International conference, CSBio 2012, 3-5 October 2012 
Bangkok, Thailand, Procedia in computer science Vol. 11, p. 55-62 

26. Tanasomboon, R., Waraho, D., Cheevadhanarak, S., and Meechai, A., (2012) 
Construction of synthetic Escherichia coli producing s-linalool. Proceeding of 
3rd International conference, CSBio 2012, 3-5 October 2012 Bangkok, 
Thailand, Procedia in computer science Vol. 11,  p. 88-95 

27. Siriwat, M., Kalapanulak, S., Suksanpanomrung, M., Netrphan, S., Meechai, A., 
and Saithong, T. (2012) Transcriptomic data integration inferring the dominance 
of starch biosynthesis in carbon utilization of developing cassava roots. 
Proceeding of 3rd International conference, CSBio 2012, 3-5 October 2012 
Bangkok, Thailand, Procedia in computer science Vol. 11, p. 96-106 

28. Thaiprasit, J., Cheevadhanarak, S., Waraho, D., and Meechai, A., (2012) 
Conceptual design of RNA based interaction devices. Proceeding of 3rd 
International conference, CSBio 2012, 3-5 October 2012 Bangkok, Thailand, 
Procedia in computer science Vol. 11, p. 139-148 

29. Bumee, S., Ingkasuwan, P., Kalapanulak, S., Meechai, A., Cheevadhanarak , S., and Saithong 
T. (2013) Transcriptional Regulatory Network of Arabidopsis Starch Metabolism under 
Extensive Light Conditions: A Potential Model of Transcription-Modulated Starch 
Metabolism in Roots of Starchy Crops, Proceedings of the 4th CSBio2013, 7-9 November 
2013, Korea. 

30. Liamwirat, C., Cheevadhanarak, S., Netrphan, S., Chaijaruwanich, J., Bhumiratana, S. and 
Meechai, A.  (2014) Enzyme bottleneck identification in small and large metabolic networks 
using ERN algorithm.  Proceedings of the 4th National and International Graduate Study 
Conference 2014 ŴApc_rgtcȮCbsa_rgml,ȮK_wȮ00Ȯů 23, 2014 at Princess Maha Chakri 
Sirindhorn Anthropology Centre, Bangkok Thailand. 

31. Thaiprasit, J., Kaewkamnerdpong, B., Waraho, D., Cheevadhanarak, S., and 
Meechai, A., (2014) Domain-based design platform of interacting RNAs: A promising tool 
in synthetic biology. Proceeding of 7rd Biomedical Engineering International 
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ĶĻ.ħĶ.ĺŇĪĵŅȮȮŏĪıœıĤŌĶĵƢȮ
Assoc. Prof. Dr. Wittaya  Teppaitoon 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ĮƖ ė.Ļ. 1990   Doctorate (Chemical Engineering.), INP Toulouse, France 
ĮƖȮė.Ļ. 1987  DEA (Chemical Engineering), INP Toulouse, France 
ĮƖȮı.Ļ. 2525  ĺĪ.Ĵ., (ŏėĴňŏĪėĬŇė), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı.Ļ. 2520  ĺĪ.ĭ., (ŏėĴňŏĪėĬŇė), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ                                               
2. ĳŅĶŃĚŅĬĽŀĬ                                                                                                                          
ĮƤěěŋĭńĬ                                                                                                     ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ                                                                                                               
CHE 621 Intermediate Transport Phenomena II   3 ľĬƞĺĵĔŇĨ                         
CHE 783 Graduate Seminar      1 ľĬƞĺĵĔŇĨ                                
CHE 784 Thesis       12 ľĬƞĺĵĔŇĨ 
CHE 785 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
CHE 335 Mass transfer and Equipment Design   3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 583 Fundamentals of Transport Phenomena I   3 ľĬƞĺĵĔŇĨ 
CHE 584 Fundamentals of Transport Phenomena II   3 ľĬƞĺĵĔŇĨ 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
CHE 454 Chemical Engineering Design Project   1 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
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3. įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

1. A,ȮImlet_pfmbmkȮ_lbȮU,ȮRcnn_grmml*Ȯ0./3*ȮŴExcel Spreadsheet: An Evolving Tool for 
Npm`jckȮQmjtgleglȮQcn_p_rgmlȮNpmacqqcqŵ*ȮThe 22nd Regional Symposium on Chemical 
Engineering: RSCE 2015, Bangkok 

2. ĶĻ ,ħĶ,ĺŇĪĵŅȮȮŏĪıœıĤŌĶĵƢȮ*2555 *ȮŴĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŏėĴňőħĵőĮĶŐĔĶĴȮExcelŵ*ĬŇĨĵĽŅĶĽŅĵ
ĺŇĝŅĝňıŒĬĮĶŃŏĪĻ 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



160 
 

 

įĻ.ħĶ.ěŇĬħŅĶńĨĬƢȮıŇĴıƢĽĴŅĬ 
 Assit. Prof. Dr. Jindarat  Pimsamarn 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ĮƖȮė.Ļ. 1998  Ph.D. (Chemical Engineering), Syracuse University Technology, U.S.A. 
ĮƖȮı.Ļ. 2534  ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴŏėĴň), ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ 
ĮƖȮı.Ļ. 2528  ĺĪ.ĭ.  (ŏėĴň), ĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚ, ĮĶŃŏĪĻœĪĵȮ
2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
CHE 583 Fundamental of Chemical Engineering Thermodynamics 2 ľĬƞĺĵĔŇĨ  
CHE 783 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
CHE 784 Thesis       12 ľĬƞĺĵĔŇĨ 
CHE 785 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
CHE 787 Disseratation       36 ľĬƞĺĵĔŇĨ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
CHE 210 Industrial Organic Chemistry     3 ľĬƞĺĵĔŇĨ 
CHE 212 Industrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
CHE 213 Analytical Chemistry and Instruments     3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 510 Polymer Science and Technology    3 ľĬƞĺĵĔŇĨ 
CHE 540 Biochemical Engineering     3 ľĬƞĺĵĔŇĨ 
CHE 584 Fundamentals of Transport Phenomena II   3 ľĬƞĺĵĔŇĨ 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
CHE 210 Industrial Organic Chemistry     3 ľĬƞĺĵĔŇĨ 
CHE 212 Industrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
CHE 213 Analytical Chemistry and Instruments     3 ľĬƞĺĵĔŇĨ 
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CHE 454 Chemical Engineering Design Project   1 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 510 Polymer Science and Technology    3 ľĬƞĺĵĔŇĨ 
CHE 540 Biochemical Engineering     3 ľĬƞĺĵĔŇĨ 
3. įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ
1. ĺĶŇĬĪĶȮĽĚėĻŇĶŇ, ěŇĬħŅĶńĨĬƢȮıŇĴıƢĽĴŅĬ, ĺŇĺńĥĬƢȮŏĶŊŀĚŏĸŇĻĮƤĠĠŅĔŋĸ, ŀĶŋĦĪŇıĵƢȮĶŀĵĔŋĸŏěĶŇĠ, 2556, "Effects of   
    Feed Flow Rates and Particle Size with Different Liquid to Solid Ratio (L/S ratio) on Fine  
    Extraction to Increase Cassava Starch Production Efficiency", ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮőėĶĚĔŅĶĪŋĬĺŇěńĵ 
    ĴľŅĭńĦĤŇĨȮĽĔĺ. ĽŅĕŅĺŇĪĵŅĻŅĽŅĨĶƢŐĸŃŏĪėőĬőĸĵňȮėĶńŘĚĪňŗȮ7 (TRF-Master Research Congress VII) , 2  
   ŏĴļŅĵĬȮ2556-3 ŏĴļŅĵĬȮ2556, őĶĚŐĶĴěŀĴŏĪňĵĬȮĮŅĸƢĴȮĭňĝȮĶňĽŀĶƢĪȮŏĴŊŀĚıńĪĵŅȮȮěńĚľĺńħĝĸĭŋĶň, ě.ĝĸĭŋĶň, œĪĵ,  
   ľĬƟŅȮ98. 
2. ěŇĬħŅĶńĨĬƢȮıŇĴıƢĽĴŅĬ, ĦńģıĸȮĝŊŗĬŐĕĔ, 2557, "ĔŅĶŏĨĶňĵĴľĬƟŅĔŅĔŏĪŀĶƢőĴıĸŅĽĨŇĔěŅĔıŀĸŇŏĴŀĶƢįĽĴĶŃľĺƞŅĚ 
    ıŀĸŇĭŇĺĪŇĸňĬĞńėĞŇŏĬĨĔńĭŏŀĪŇĸňĬœĺĬŇĸŀŃĞŇŏĨĪĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪŅĚĶńĚĽňĶńĔļŅ", ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĻĺĔĶĶĴȮȮ 
    ŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ24 , 18 īńĬĺŅėĴȮ2557-19 īńĬĺŅėĴȮ2557, őĶĚŐĶĴĲŌĶŅĴƞŅ,  
   ě.ŏĝňĵĚŒľĴƞ, œĪĵ, ľĬƟŅȮ351-355. 
3. ěŇĬħŅĶńĨĬƢȮıŇĴıƢĽĴŅĬ, īŏĬĻȮĺƞŀĚŀŅĪĶĔŋĸ, 2557, "ĔŅĶĽĔńħŏĭĨƟŅŐėőĶĪňĬěŅĔĔĶŃŐĨœĨƞœĴƟȮįńĔĔŌħȮŐĸŃįńĔŐĺƞĬ",  
    ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĻĺĔĶĶĴŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ24 , 18 īńĬĺŅėĴȮ2557-19 īńĬĺŅėĴ 
    2557, őĶĚŐĶĴĲŌĶŅĴƞŅ, ě.ŏĝňĵĚŒľĴƞ, œĪĵ, ľĬƟŅȮ445-450. 
4. ĔĴĸĦńģȮĽĪƟŅĬıĸ, ĭŋĦĵıńĨȮĽŋĳŅĬŇĝ, ĺŇĴĸĻŇĶŇȮĮĶňħŅĽĺńĽħŇś, 2557, "ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶ 
   ĮĶŃĵŋĔĨƢŒĝƟĕŀĚœľĸĪŅĚŅĬĭĶŇĽŋĪīŇśŒĬĶŃĭĭORC ĽŅľĶńĭėĺŅĴĶƟŀĬŏľĸŊŀĪŇŘĚŏĔĶħĨŅ", ĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĻĺĔĶĶĴȮȮ 
   ŏėĴňŐĸŃŏėĴňĮĶŃĵŋĔĨƢŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ24 , 18 īńĬĺŅėĴȮ2557-19 īńĬĺŅėĴȮ2557, őĶĚŐĶĴĲŌĶŅĴŅ,  
   ě.ŏĝňĵĚŒľĴƞ, œĪĵ, ľĬƟŅȮ249-254. 
5. Pimsamarn Jindarat, Wasoontararat Kitiya, 2014, "Study of Using Mixture of Transformed  
   Synthetic Gypsum and Pregelatinized Strach as a Clumping Cat Litter", The 4th TIChE  
   International Conference 2014 , 18 December 2014-19 December 2014, őĶĚŐĶĴȮĲŋĶŅĴƞŅ, ŏĝňĵĚŒľĴƞ,  
  Thailand, pp. 445-448. 
6. Pimsamarn Jindarat, Jumnainkarn Jesada, Songkasiri Warinthorn, 2014, "Performance Testing of  
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   Hydrocyclone for Starch Separation on Tapioca Starch Industry", The 4th TIChE International  
  Conference 2014 , 18 December 2014-19 December 2014, Furama Hotel, Chiang Mai, Thailand,  
  pp. 216-219. 
7. Pimsamarn Jindarat, Sinprasert Kerkrit,  ,  , 2014, "Effect of Rotaional Speed, Number of Saw 
   Blade and Height of Saw Blade Teeth on Rasper Performance in Cassava Starch Production  
   Process", The 4th TIChE International Conference 2014 , 18 December 2014-19 December 
   2014,  Furama Hotel, Chiang Mai, Thailand, pp. 505-510.  
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įĻ.ħĶ.ĮŅĬěńĬĪĶƢ  ĻĶňěĶŌĠȮ
Assist. Prof. Dr. Panchan  Sricharoon 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ĮƖ ė.Ļ. 2000  Ph.D. (Materials Engineering and Materials Design), University of Nottingham,   

        England  
ĮƖ ı.Ļ. 2537  ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴŏėĴň) ŏĔňĵĶĨŇĬŇĵĴ, ĽĩŅĭńĬĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
CHE 581 Fundamental of Chemical Engineering   2 ľĬƞĺĵĔŇĨ 
CHE 783 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
CHE 784 Thesis       12 ľĬƞĺĵĔŇĨ 
CHE 785 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
CHE 212 Industrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
CHE 213 Analytical Chemistry and Instruments   3 ľĬƞĺĵĔŇĨ 
CHE 242 Thermodynamic II      3 ľĬƞĺĵĔŇĨ 
CHE 471 Engineering Material and Selection    3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 510 Polymer Technolog      3 ľĬƞĺĵĔŇĨ 
MEN 418 Materials Recycling & Degradation     3 ľĬƞĺĵĔŇĨ 
MEN 419 Materials Recycling & Degradati    3 ľĬƞĺĵĔŇĨ 
MEN 352 Corrosion Technology     3 ľĬƞĺĵĔŇĨ 
CHM 261 Organic Chemistry Lab     3 ľĬƞĺĵĔŇĨ 
CHM 607 Industrial Chemistry Process    3 ľĬƞĺĵĔŇĨ 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
CHE 212 Industrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
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CHE 213 Analytical Chemistry and Instruments   3 ľĬƞĺĵĔŇĨ 
CHE 242 Thermodynamic II      3 ľĬƞĺĵĔŇĨ 
CHE 454 Chemical Engineering Design Project   1 ľĬƞĺĵĔŇĨ 
CHE 471 Engineering Material and Selection    3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  Laboratory I    2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 Undergraduate Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
3. įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 
  1. ĻĶńĦĵŅȮėĚĺńĥĬĔŋĸ, ĮŅĬěńĬĪĶƢȮĻĶňěĶŌĠȮŐĸŃĽŋĳŅĳĶĦƢȮŏĪŇħŏĪňĵĬĺĚļƢ, 2554, ĔŅĶŏĨĶňĵĴŐįƞĬĽŀĚĕńŘĺőħĵŒĝƟĺńĽħŋ
įĽĴĔĶŅœĲĪƢŐĸŃıŀĸŇėŅĶƢĭŀŏĬĨŏıŊŗŀŒĝƟŒĬŏĞĸĸƢŏĝŊŘŀŏıĸŇĚŐĭĭŏĴĴŏĭĶĬŐĸĔŏĮĸňŗĵĬőĮĶĨŀĬ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇȮĻĶňĬėĶŇĬĪĶĺŇőĶĥĺŇĝŅĔŅĶėĶńŘĚĪňŗȮ5, /5Ȯů 18 ĴňĬŅėĴ, ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮĔĶŋĚŏĪıł, 
ľĬƟŅȮ0.0Ȯů 204. 

  2. Kanokwan Kamkong, Panchan Sricharoon and Supaporn Therdthianwong, 2013, Multi-walled 
Carbon nanotubes reinforced bipolar plate made from polyamide-graphite composite for 
PEMFC, Burapa University International Conference, 4 ů 5 Jul, Burapa University Chonburi,  
p. 180. 

  3. Chaivatamaset, P., Sricharoon, P., Tia, S. and Belitewski, B. B., The characteristics of bed 
agglomeration/defluidization in fluidized bed firing palm fruit bunch and rice straw, 2014, 
Applied Thermal Engineering, Vol. 70, p.737 ů 747. 
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ħĶ.ĪĶŅĵĺĶĶĦȮȮȮĬĺŏĸŇĻĮƤĠĠŅ 
                                       Dr.Saiwan  Nawalertpanya 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ĮƖȮı.Ļ. 2007   PhD. (Chemistry), Université Louis Pasteur (Strasbourg 1), France 
ĮƖȮı.Ļ. 2003   Master ZChemistry ans physic od polymer, material and surface), 
  Université Louis Pasteur (Strasbourg 1), France 
ĮƖȮı.Ļ. 2002  Master (Organic and supramolecular chemistry),Université Louis Pasteur  
                  (Strasbourg 1), France 
ĮƖȮı.Ļ. 2001   Bachelor of science (Chemistry), Université Louis Pasteur (Strasbourg 1), France 
2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
CHE 783 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
CHE 784 Thesis       12 ľĬƞĺĵĔŇĨ 
CHE 785 Graduate Seminar      1 ľĬƞĺĵĔŇĨ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
CHE 210 Industrial Organic Chemistry     3 ľĬƞĺĵĔŇĨ 
CHE 212 Inductrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
CHE 213 Analytical Chemistry and Instruments   3 ľĬƞĺĵĔŇĨ 
CHE 481 Chemical Engineering  I     2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 CHE Undergrad Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 510 Polymer Science and Technology    3 ľĬƞĺĵĔŇĨ 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
CHE 210 Industrial Organic Chemistry     3 ľĬƞĺĵĔŇĨ 
CHE 212 Inductrial Organic Chemistry Laboratory   1 ľĬƞĺĵĔŇĨ 
CHE 213 Analytical Chemistry and Instruments   3 ľĬƞĺĵĔŇĨ 
CHE 454 Chemical Engineering Design Project   1 ľĬƞĺĵĔŇĨ 
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CHE 481 Chemical Engineering  I     2 ľĬƞĺĵĔŇĨ 
CHE 482 Chemical Engineering  Laboratory II    2 ľĬƞĺĵĔŇĨ 
CHE 483 CHE Undergrad Seminar     1 ľĬƞĺĵĔŇĨ 
CHE 484 Chemical Engineering Project I    1 ľĬƞĺĵĔŇĨ 
CHE 485 Chemical Engineering Project II    3 ľĬƞĺĵĔŇĨ 
CHE 510 Polymer Science and Technology    3 ľĬƞĺĵĔŇĨ 
3. įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 
1. Sintering Optimization and Controlling of Alkali Ashes in Kraft Recovery Boiler. Vachira  
   Thangpheuk, Saiwan Buathong. Laos Journal of Applied Science, Vol.2 No.1, pp 701-707. 
2. Preparation and Properties of novel Chitosan/Alginate-Activated Carbon Hydrogel Composite for  
   Wound Dressing Warinda Warapan, Saiwan Buathong. Laos Journal of Applied Science, Vol.2   
   No.1, pp 708-714. 
3. Extraction, Characterization of Bioactive Compounds in Veronnia cinerea Less. Chadbunnak, 
    Prapassorn; Buathong, Saiwan; Wanichpongpan, Piyabutr. TIChE International Conference 
   2012, October 25-26 2012, 122.       
4. Biodegradable polymer from polycondensation of 1,3-propanediol and dicarboxylic acid.  
    Nawalertpanya, Saiwan; Kanta, Ueaaree, The 2014 IUPAC Polymer Congress (Macro 2014), 
    6-11 July 2014, 141. 
5. Preparation and Properties of Poly(Vinyl Alcohol)/Alginate Hydrogel Composite for Wound  
   dressing. Nawalertpanya, Saiwan; Sopitapan, Lerdchai, The 2014 IUPAC Polymer Congress 
   (Macro 2014) 6-11 July 2014, 120.  
6. The preparation of Vanadium Oxides films via A Polymer Assisted Deposition. Srirodpai, Onruthai;  
    Woothikanokkhan, Jatuphorn; Nawalertpanya, Saiwan, International polymer conference of     
    Thailand, June 18th-19th 2015, 135-139.  
7. ĔļĴĬȮĮĶŃĪňĮĦĩĸŅĚ, īĬŇĨȮĽĺńĽħŇśŏĽĺň, īŏĬĻȮŀŋĪŇĻīĶĶĴ, ĪĶŅĵĺĶĶĦȮĬĺŏĸŇĻĮƤĠĠŅ, 2557, "Production of  
   Plastic Oil Using the pyrolysis Technique", ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮ 
   ėĶńŘĚĪňŗȮ1 , 23 ıķļĳŅėĴȮ2557-23 ıķļĳŅėĴȮ2557, őĶĚŐĶĴŏŀŖĴŏıĶĽȮŏĝňĵĚŒľĴƞ, ě.ŏĝňĵĚŒľĴƞ, œĪĵ, ľĬƟŅȮ47-53. 
8. ŀĸŇļŅȮŀƞŀĬŀŋĶŃ, ĺŇļĦŋȮĴňŀĵŌƞ, ĪĶŅĵĺĶĶĦȮĬĺŏĸŇĻĮƤĠĠŅ, ěĨŋıĶȮĺŋĥŇĔĬĔĔŅĠěĬƢ, 2557, "ĔŅĶĻŉĔļŅįĸĕŀĚĽĳŅĺŃ 
    ŒĬĔŅĶŏįŅŐėĸœĞĬƢĨƞŀőėĶĚĽĶƟŅĚįĸŉĔĕŀĚĺŅĬŅŏħňĵĴŀŀĔœĞėƢ", ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ"ĺŇĪĵŅĻŅĽĨĶƢ   
   ĺŇěńĵ" ėĶńŘĚĪňŗȮ6 , 20 ĴňĬŅėĴȮ2557-21 ĴňĬŅėĴȮ2557, ŀŅėŅĶŏĜĸŇĴıĶŃŏĔňĵĶĨŇĜĸŀĚĶŅĝĽĴĭńĨŇȮ60 ĮƖȮĴľŅĺŇĪĵŅĸńĵ 
   ĭŌĶıŅ,  ě.ĝĸĭŋĶň, œĪĵ, ľĬƟŅȮ85. 
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Ě.  ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ěȮ,ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĺŇĬńĵĬńĔĻŉĔļŅȮ
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Ĝ.  ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı.Ļ. 2557 
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