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 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
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- ėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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ı,Ļ,0342 

- ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ0-0342 ŏĴŊŗŀĺńĬĪňŗȮ0.ȮŏħŊŀĬĔŋĴĳŅıńĬīƢ ı,Ļ,
0342 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬ

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,2552ȮŒĬĮƖĔŅĶĻŉĔļŅ 2566 Ȯ 
 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 
ĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĶĴĽŅĴŅĶĩĪňŗěŃ

ĮĶŃĔŀĭŀŅĝňıĳŅĵľĸńĚĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅœħƟħńĚĬňŘ 
- ĬńĔŏėĴňŀŋĨĽŅľĔĶĶĴ-ȮĬńĔŏĪėőĬőĸĵňȮ 
- įŌƟħŌŐĸİƙŅĵėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ 
- įŌƟħŌŐĸİƙŅĵėĺĭėŋĴŐĸŃĮĶŃĔńĬėŋĦĳŅıįĸŇĨĳńĦĤƢȮ 
- ĬńĔĺŇěńĵŐĸŃıńĥĬŅ 
- ŏěƟŅľĬƟŅĪňŗİƙŅĵĭĶŇĔŅĶŏĪėĬŇė 
- ŏěƟŅľĬƟŅĪňŗİƙŅĵĕŅĵ 
- ŏěƟŅľĬƟŅĪňŗİƙŅĵŀŀĔŐĭĭĔŅĶįĸŇĨ 
- ėĶŌ-ŀŅěŅĶĵƢ-ȮĬńĔĺŇĝŅĔŅĶ 
- ŏěƟŅĕŀĚĔŇěĔŅĶ 

 

9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ŐįĬȮ1 ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ĝŊŗŀ+ĽĔŋĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 
ĽĩŅĭńĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

1. įĻ,ħĶ,ŀħŇĻńĔħŇśȮœĽĵĽŋĕ ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2551) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2548) 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2544) 

2,ȮįĻ,ħĶ,ĬĚėƢĬŋĝȮŏĶŊŀĚěŇĨĨƢ ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň, ĬŅĬŅĝŅĨŇ',  
ĺŇĪĵŅĸńĵĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴň, ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0331' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0324' 
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ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ&0322' 
3. ŀ,ħĶ,ĻńĬĻĬňĵƢȮėņĭŋĠĝŌ Dr.rer.nat. (Natural Sciences), Leopold-Franzens University of 

Innsbruk, Austria (2009) 
M.S.Tech (Engineering Materials), University of New South Wales, 
Australia (2002) 
ĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (2541) 

 
 ŐįĬȮ2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 

ĝŊŗŀ+ĽĔŋĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 
ĽĩŅĭńĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

1,ȮįĻ,ħĶ,ĺĶıĚļƢȮŏĪňĵĴĽŀĬ ĺĪ,ħ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ, ĬŅĬŅĝŅĨŇ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&033.' 
ĺĪ,Ĵ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0322' 
ĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&032.' 

2,ȮįĻ,ħĶ.ŀĳŇĬĬĪƢ ĬńĬĪŇĵŅ Ph,D,Ȯ&Materials Science', University of Leeds,  
UKȮ&0...' 
M,S,Ȯ&Ceramic Processing', University of Leeds,  
UK &/774' 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&031/' 

3. ŀ,ħĶ,őĵīŇĬȮĜŇĴŀŋĮĸŃ Ph.D. (Chemical and Process Engineering), University of Leeds, UK. 
(2015) 
ĺĪ,Ĵ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (2553) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1), ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (2550) 

 

10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
RȮŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

11.1 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,0342ȮŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĬƟĬĔŅĶ

ěńħĔŅĶĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶıńĥĬŅĪńĔļŃ
ĪŅĚħƟŅĬŏėĴňŀŋĨĽŅľĔĶĶĴȮĺŇĻĺĔĶĶĴŏėĴňȮŐĸŃŏĪėőĬőĸĵňŏĞĶŅĴŇĔĽƢȮŒľƟĔńĭĭńĦĤŇĨȮőħĵĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟĪŅĚŏėĴň
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ŀŋĨĽŅľĔĶĶĴĴŅıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨƞŀŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶ
ŐľƞĚŀĬŅėĨĨƞŅĚȮŕȮȮŏıŊŗŀŏĕƟŅœĮŏĮƦĬĽƞĺĬĽņėńĠŒĬĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻįƞŅĬĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴŏħŇĴĪňŗĴňĻńĔĵĳŅıȮ&First S-curve) ŏĝƞĬȮŀŋĨĽŅľĔĶĶĴŏėĴňŐĸŃĮƕőĨĶŏėĴňȮŀŋĨĽŅľĔĶĶĴıĸńĚĚŅĬȮ
ŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔĽƢȮŏĮƦĬĨƟĬȮŐĸŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŀĬŅėĨȮ&New S-curve) ŏĝƞĬȮŀŋĨĽŅľĔĶĶĴıĸŅĽĨŇĔĝňĺĳŅıȮ
ĔŅĶįĸŇĨŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĔŅĶŐıĪĵƢȮĔŅĶįĸŇĨŀĺńĵĺŃŏĪňĵĴȮŀŋĨĽŅľĔĶĶĴĶŃĭĭĔńĔŏĔŖĭıĸńĚĚŅĬȮŀŋĨĽŅľĔĶĶĴ
ŏĪėőĬőĸĵňıĸńĚĚŅĬŒľĴƞȮŀŋĨĽŅľĔĶĶĴĮƚŀĚĔńĬĮĶŃŏĪĻȮĔŅĶįĸŇĨĵŋĪőīĮĔĶĦƢŐĸŃĵŋĪīĳńĦĤƢĪŅĚĔŅĶĪľŅĶȮŏĮƦĬĨƟĬȮ
ĬŀĔěŅĔĬńŘĬľĸńĔĽŌĨĶȮłȮĵńĚŒľƟėĺŅĴĽņėńĠĔńĭĴőĬĪńĻĬƢŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨĪňŗŀĵŌƞĭĬģŅĬĕŀĚĪĶńıĵŅĔĶľĴŋĬŏĺňĵĬ
ĞŉŗĚŏĮƦĬĶŅĔģŅĬĕŀĚĶŃĭĭŏĻĶļģĔŇěľĴŋĬŏĺňĵĬŏıŊŗŀėĺŅĴĵńŗĚĵŊĬĕŀĚĪĶńıĵŅĔĶŐĸŃĽŇŗĚŐĺħĸƟŀĴŀňĔħƟĺĵȮĶĺĴĩŉĚľĸńĔĽŌĨĶȮ
łȮĵńĚĴŋƞĚŏĬƟĬŒľƟĭńĦĤŇĨĽŅĴŅĶĩŒĝƟĪńĔļŃŐĸŃėŋĦĸńĔļĦŃėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮŏĕƟŅœĮĴňĽƞĺĬŒĬŏėĶŊŀĕƞŅĵĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅȮőħĵĽŅĴŅĶĩŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴľĶŊŀĩƞŅĵĪŀħŏĪėőĬőĸĵňĕńŘĬıŊŘĬģŅĬŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚĪňŗĴňĽƞĺĬ
ĽņėńĠŒĬĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚŐĸŃŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĨĸŀħ
ĔĶŃĭĺĬĔŅĶĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĪŅĚīŋĶĔŇěŐĸŃĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĭĶŇőĳėĨĸŀħěĬĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔŅĶįĸŇĨĔńĭįŌƟĮĶŃĔŀĭĔŅĶĶŅĵŒľĠƞœħƟŏĮƦĬŀĵƞŅĚħň 

11.2 ĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚ SDGs 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅŏėĴňŀŋĨĽŅľĔĶĶĴȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,0342ȮĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚĭńĦĤŇĨĪňŗ

ĽŅĴŅĶĩĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŐĸŃĮĶńĭĮĶŋĚŀŋĨĽŅľĔĶĶĴ
ŏėĴňľĸńĔĕŀĚĮĶŃŏĪĻĪňŗĴňŀĵŌƞŐĸƟĺŒľƟĴňėĺŅĴĵńŗĚĵŊĬőħĵœĴƞĸŇħĶŀĬőŀĔŅĽŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚėĬĶŋƞĬĩńħœĮĪňŗěŃŒĝƟ
ĪĶńıĵŅĔĶĬńŘĬŒĬŀĬŅėĨȮĪńŘĚĬňŘľĸńĔĽŌĨĶȮłȮœħƟŒľƟėĺŅĴĽņėńĠĨƞŀĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĕŀĚĭńĦĤŇĨ
ŒĬħƟŅĬĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟĪĶńıĵŅĔĶŐĸŃŒĝƟŏĪėőĬőĸĵňĽŃŀŅħĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴŒĬŀŋĨĽŅľĔĶĶĴŏėĴň
ŏĮƦĬĽņėńĠȮĪņŒľƟĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮłȮĬňŘĴňėĺŅĴĽŀħėĸƟŀĚŐĸŃĽŅĴŅĶĩĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪńŘĚĕƟŀĪňŗȮ2Ȯ
&ĶńĭĶŀĚĔŅĶĻŉĔļŅĪňŗŏĪƞŅŏĪňĵĴŐĸŃĪńŗĺĩŉĚȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĔƞĪŋĔėĬ'ȮŐĸŃĕƟŀĪňŗȮ7Ȯ&ħƟŅĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬ
ĪňŗĴňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĶĴ'ȮĞŉŗĚŏĮƦĬȮ0ȮŒĬȮ/5Ȯ
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Sustainable development goals, SDGs) ĕŀĚĽľĮĶŃĝŅĝŅĨŇœħƟȮĬŀĔěŅĔĬńŘĬ
ľĸńĔĽŌĨĶȮłȮĪňŗĮĶńĭĮĶŋĚŒľĴƞĬňŘĵńĚŏĽĶŇĴĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĕŀĚĭńĦĤŇĨįƞŅĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔŐĸŃĺŇĝŅĻŉĔļŅ
ĪńŗĺœĮĪňŗĽŅĴŅĶĩĨŀĭĽĬŀĚŏĮƚŅľĴŅĵŀŊŗĬĕŀĚȮSDGs œħƟŀňĔȮŏĝƞĬȮŏĮƚŅľĴŅĵĪňŗȮ4Ȯ&ĔŅĶĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅěŃĴňĔŅĶěńħ
ŒľƟĴňĬŘņŐĸŃĽŋĕŀĬŅĴńĵĽņľĶńĭĪŋĔėĬȮŐĸŃĴňĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗĵńĚĵŊĬ'ȮŏĮƚŅľĴŅĵĪňŗȮ/0Ȯ&ĽĶƟŅĚľĸńĔĮĶŃĔńĬŒľƟĴň
ĶŌĮŐĭĭĔŅĶĭĶŇőĳėŐĸŃįĸŇĨĪňŗĵńŗĚĵŊĬ'ȮŏĝƞĬȮĭĶĶĸŋĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵĪŋĔĝĬŇħŒĬĺŇīňĪňŗŏĮƦĬĴŇĨĶĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĨĸŀħĪńŘĚĺĚěĶĝňĺŇĨĕŀĚĽŇŗĚĕŀĚŏľĸƞŅĬńŘĬȮĔŅĶĸħĔŅĶĮĸħĮĸƞŀĵĽŅĶŏėĴňŐĸŃĕŀĚŏĽňĵŀŀĔĽŌƞŀŅĔŅĻȮĬŘņȮŐĸŃ
ħŇĬŀĵƞŅĚĴňĬńĵĽņėńĠȮĔŅĶĸħĔŅĶįĸŇĨĕŀĚŏĽňĵőħĵĔŅĶĮƚŀĚĔńĬȮĔŅĶĸħȮĔŅĶŐĮĶĶŌĮŏıŊŗŀĬņĔĸńĭĴŅŒĝƟŒľĴƞȮŐĸŃĔŅĶ
ĬņĴŅŒĝƟĞŘņȮŏĮƚŅľĴŅĵĪňŗȮ5Ȯ&ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬŏĕƟŅĩŉĚıĸńĚĚŅĬĽĴńĵŒľĴƞŒĬĶŅėŅĪňŗĽŅĴŅĶĩĞŊŘŀľŅœħƟŏĝŊŗŀĩŊŀœħƟȮ
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ŐĸŃĵńŗĚĵŊĬ'ȮŏĮƦĬĨƟĬȮȮĔĸƞŅĺėŊŀĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶłȮĽŅĴŅĶĩŏĕƟŅœĮĴňĽƞĺĬĽņėńĠŒĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĨĸŀħěĬĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮĞŉŗĚŏĮƦĬĔŅĶŏıŇŗĴ
ĔņĸńĚėĬĪňŗĴňĪńĔļŃŐĸŃėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬħńĚĔĸƞŅĺĪňŗěŃĴňĽƞĺĬĽņėńĠŒĬĔŅĶȮĽĬńĭĽĬŋĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňȮĺŇěńĵ
ŐĸŃĬĺńĨĔĶĶĴĳŅĵŒĬĮĶŃŏĪĻȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴĪŅĚīŋĶĔŇěœħƟŏĮƦĬŀĵƞŅĚħňȮĶĺĴœĮĩŉĚĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĪŅĚħƟŅĬıĸńĚĚŅĬĽŃŀŅħȮŀŅĪŇȮıĸńĚĚŅĬĪħŐĪĬȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴĽŃŀŅħĕŀĚŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮ
ŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘĭńĦĤŇĨłȮĵńĚŏĮƦĬįŌƟĪňŗĴňėĺŅĴĶŌƟȮĪńĔļŃȮėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŏĮƦĬįĸŒľƟŏĔŇħĔŅĶıńĥĬŅħƟŅĬĔņĸńĚėĬĪňŗĵńŗĚĵŊĬȮŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĽńĚėĴŐĸŃĨĸŅħŐĶĚĚŅĬ 

11.3 ĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 
ľĸńĔĽŌĨĶłȮŏĬƟĬĔŅĶĨŀĭĽĬŀĚĨƞŀĵŋĪīĻŅĽĨĶƢĔŅĶıńĥĬŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ1ȮħƟŅĬĞŉŗĚĮĶŃĔŀĭħƟĺĵ

ĬĺńĨĔĶĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬȮĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃȮĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔŐĸŃ
ĔŅĶĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻŐĸŃĬĺńĨĔĶĶĴȮőħĵľĸńĔĽŌĨĶłȮĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚŐĸŃıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴĪňŗŏĔŊŘŀľĬŋĬĨƞŀĔŅĶıńĥĬŅħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚ
ĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴħńĚĔĸƞŅĺœĮŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚĮĶŃěńĔļƢȮĔŅĶĪňŗĭńĦĤŇĨłȮŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩĬņŀĚėƢ
ėĺŅĴĶŌƟĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴĴŅıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŏıŊŗŀıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴœħƟŏĮƦĬŀĵƞŅĚħňĬńŘĬȮĭńĦĤŇĨěŃ
ŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩĴňĽƞĺĬĶƞĺĴŒĬĔŅĶįĸŇĨįĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıĽŌĚȮĽŅĴŅĶĩıńĥĬŅŏĮƦĬĬĺńĨĔĶĶĴŐĸŃŒĝƟĨŀĭőěĪĵƢĔŅĶ
ıńĥĬŅĮĶŃŏĪĻœħƟŒĬŏĝŇĚĮĶŃěńĔļƢȮŀňĔĪńŘĚĵńĚĴňĽƞĺĬŒĬĔŅĶĽĶƟŅĚĶŃĭĭŐĸŃıńĥĬŅĬńĔĺŇěńĵĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶįĸŇĨįĸ
ĚŅĬĺŇěńĵĪňŗĝƞĺĵĵĔŀńĬħńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŒľƟħňĕŉŘĬŒĬĶŃħńĭĽŅĔĸȮĬŀĔěŅĔĬňŘĭńĦĤŇĨłȮĵńĚŏĮƦĬįŌƟĪňŗĴňĪńĔļŃŐľƞĚĻĨĺĶĶļ
ĪňŗȮ0/ȮŐĸŃĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮĴňěŇĨŀŅĽŅȮĞŊŗŀĽńĨĵƢŐĸŃĶńĭįŇħĝŀĭȮĽŅĴŅĶĩĪņĚŅĬŐĸŃŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏĮƦĬĪňŗ
ĨƟŀĚĔŅĶĕŀĚĽńĚėĴȮľĸńĔĽŌĨĶłȮĵńĚĴňĔŅĶĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňĮĶŃĽĭĔŅĶĦƢěĶŇĚŒĬĔŅĶĪņĚŅĬįƞŅĬĶŃĭĭĔŅĶİƗĔĚŅĬĳŅė
ķħŌĶƟŀĬľĶŊŀĽľĔŇěĻŉĔļŅȮĨĸŀħěĬĴňĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ3ȮĔĶŃĭĺĬĺŇĝŅȮĕŀĚĬńĔĻŉĔļŅŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗ
ĽŅĴŅĶĩŒĝƟĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıįƞŅĬĔŅĶěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮĞŉŗĚěŃĽƞĚŏĽĶŇĴŒľƟĭńĦĤŇĨłȮŏĮƦĬįŌƟĴňėĺŅĴĶŌƟȮ
ĪńĔļŃŐĸŃėĺŅĴĽŅĴŅĶĩĪňŗŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬ 

 

11.4 ĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ľĸńĔĽŌĨĶłȮŏĬƟĬĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵěŉĚœħƟěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶ

įĸŇĨĭńĦĤŇĨłȮĪňŗĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĨĸŀħěĬ
ĽŅĴŅĶĩĽĶƟŅĚȮıńĥĬŅȮŐĸŃĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴĪňŗĽŅĴŅĶĩ
įĽĴįĽŅĬĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞľĸŅĔľĸŅĵĽŅĕŅȮĞŉŗĚěŃĪņŒľƟŏĮƦĬĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ
ĶĺĴĩŉĚĴňėŋĦĸńĔļĦŃėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴŏĝŇĚĺńĽħŋĻŅĽĨĶƢĪňŗĬņœĮĽŌƞĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴ
ĪŅĚīŋĶĔŇěľĶŊŀĔŅĶıńĥĬŅĨƞŀĵŀħħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴœĮĽŌƞŀŋĨĽŅľĔĶĶĴŀĬŅėĨĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮ
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ĬŀĔěŅĔĬňŘĭńĦĤŇĨłȮĵńĚŏĮƦĬįŌƟĪňŗĴňĪńĔļŃŐľƞĚĻĨĺĶĶļĪňŗȮ0/ȮŐĸŃĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮėŊŀĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ěŇĨĽŅīŅĶĦŃȮěĶĶĵŅĭĶĶĦȮĞŊŗŀĽńĨĵƢŐĸŃĶńĭįŇħĝŀĭȮĴňĪńĔļŃĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĔŅĶĬņŏĽĬŀőħĵŒĝƟĽŊŗŀȮĽŅĴŅĶĩ
ĪņĚŅĬŏıŊŗŀĽƞĺĬĶĺĴŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮěŉĚĴňėŋĦĽĴĭńĨŇĪňŗĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵœħƟŏĮƦĬŀĵƞŅĚħň 

ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘȮœħƟĴňĔŅĶıŇěŅĶĦŅĕƟŀŏĽĬŀŐĬŃŐĸŃĕƟŀĺŇıŅĔļƢľĸńĔĽŌĨĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬ
ŏĽňĵľĸŅĵĔĸŋƞĴȮœħƟŐĔƞȮįŌƟĮĶŃĔŀĭĔŅĶȮĬŅĵěƟŅĚȮŒĬģŅĬŃįŌƟŒĝƟĭńĦĤŇĨȮľĶŊŀȮĻŇļĵƢŏĔƞŅȮŒĬĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚŒľƟ
ĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĨńĺĭńĦĤŇĨĴŅĔĵŇŗĚĕŉŘĬȮŏĝƞĬȮĔŅĶŏıŇŗĴĔĶŃĭĺĬĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĨĶŃľĬńĔĨƞŀĽŇŗĚŐĺħĸƟŀĴĭĬģŅĬĕŀĚŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮĪńĔļŃħƟŅĬȮComputer programming 
ŐĸŃȮData analysis ĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŏħŇĴŏıŊŗŀĴŋƞĚŏĬƟĬĔŅĶĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĽƞĚŏĽĶŇĴ
ĔŅĶĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢŏıŊŗŀĮĶŃĵŋĔĨƢŒĬĔŅĶŐĔƟĮƤĠľŅȮĶĺĴĩŉĚĔŅĶŏıŇŗĴĪńĔļŃĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ŏıŊŗŀŒľƟĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĽŌĚĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃŒĬĶŃħńĭĽŅĔĸœħƟŒĬŀĬŅėĨ 

 

12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 

12.1 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  

  R ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
  R ľĴĺħĺŇĝŅŏĜıŅŃ 
  R ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

 

12.2 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬȮ 

  Ã  ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
  R ľĴĺħĺŇĝŅŏĜıŅŃ 
  R ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

  Ã œĴƞĴň 
 

12.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮěŃħņŏĬŇĬĔŅĶőħĵėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮ

ŏĝƞĬȮėĦŃĴĬŋļĵĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĻŉĔļŅĻŅĽĨĶƢȮŏĮƦĬĨƟĬȮőħĵŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶěŃħņŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃŐěƟĚœĮĵńĚėĦŃĪňŗěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒľƟĪĶŅĭĸƞĺĚľĬƟŅĩŉĚěņĬĺĬĬńĔĻŉĔļŅĪňŗěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŒĬĽƞĺĬĕŀĚĺŇĝŅŏĜıŅŃȮ
ěŃěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮħņŏĬŇĬĔŅĶĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĨŅĴŐĭĭȮĴėŀ,3 ŐĸŃȮĴėŀ,4  őħĵĴňėĦŃĔĶĶĴĔŅĶĔņĔńĭȮ
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ĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅĨŅĴŐĭĭȮ
Ĵėŀ,5 ŐĸŃȮĴėŀ,6 ŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,7 ĪŋĔ
ĮƖĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĪŅĚĴľŅĺŇĪĵŅĸńĵĵńĚœħƟěńħŒľƟĴňĔŅĶĽŀĭĺńħėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļȮŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŒľƟĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 
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ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

1.1 ĮĶńĝĠŅ 
ŏėĴňŀŋĨĽŅľĔĶĶĴŏĮƦĬĻŅĽĨĶƢĪňŗĴŋƞĚŐĽĺĚľŅŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĮĶŃĵŋĔĨƢŏėĴňŒĬĕńŘĬĨŀĬĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅı

ĺńĨĩŋħŇĭȮĔŅĶŏĮĸňŗĵĬĺńĨĩŋħŇĭŏĮƦĬįĸŇĨĳńĦĤƢȮŐĸŃĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıįĸŇĨĳńĦĤƢȮĶĺĴĪńŘĚŐĽĺĚľŅĪńĔļŃŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴŏėĴňĵƞŀĽƞĺĬȮȮ 

1.2 ĺńĨĩŋĮĶŃĽĚėƢ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňėŋĦĸńĔļĦŃĨƞŀœĮĬňŘ 
1. ĴňėĺŅĴĶŌƟŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢŒĬĽƞĺĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĽĴńĵŒľĴƞľĶŊŀěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴň 
2. ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĴňĪńĔļŃŒĬĔŅĶĪħĸŀĚŏıŊŗŀľŅĕƟŀĴŌĸıŊŘĬģŅĬŒĬĶŃħńĭľƟŀĚĪħĸŀĚȮĶĺĴĪńŘĚĺŇŏėĶŅŃľƢŐĸŃ
ĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŐĸŃĽŅĴŅĶĩĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 
3. ĴňĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŏľŖĬ
ėĺŅĴĽņėńĠĕŀĚĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴ ŏĕƟŅŒěŒĬĺŇĝŅĝňıȮŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıĨƞŀĽńĚėĴœĪĵȮĨĸŀħěĬĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
 

1.3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs' 
PLO /8ȮĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĨĸŀħěĬĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮĶĺĴĪńŘĚĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

PLO 1.1: ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽņŏĶŖěĨŅĴŏĺĸŅĪňŗĔņľĬħ 
PLO 1.2: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨŐĸŃĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
PLO 1.3: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴŏėŅĶıŐĸŃĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚįŌƟŀŊŗĬ 

PLO 2: ĭńĦĤŇĨĴňėĺŅĴĶŌƟĶŃħńĭıŊŘĬģŅĬŐĸŃĶŃħńĭĽŌĚŏıňĵĚıŀȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĽĴńĵŒľĴƞľĶŊŀěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴň 

PLO 2.1: ĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮŒĝƟŀīŇĭŅĵľĶŊŀŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟ 
PLO 2.2: ĭńĦĤŇĨĽŅĴŅĶĩĬņėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟĪńŘĚŒĬĽĩŅĬĪňŗĪņĚŅĬȮĚŅĬĺŇěńĵȮľĶŊŀŒĬĚŅĬŀŊŗĬȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
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PLO 3: ĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĴňĪńĔļŃŒĬĔŅĶĪħĸŀĚŏıŊŗŀľŅĕƟŀĴŌĸıŊŘĬģŅĬŒĬĶŃħńĭľƟŀĚĪħĸŀĚȮĶĺĴĪńŘĚ
ĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŐĸŃĽŅĴŅĶĩ
ĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

PLO 3.1ȮĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĔŖĭĨńĺŀĵƞŅĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮħņŏĬŇĬĔŅĶĪħĸŀĚȮ
ĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňœħƟ 
PLO 3.2:ȮĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀȮ&ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮłĸł'ȮœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚ 
PLO 3.3ȮĭńĦĤŇĨĽŅĴŅĶĩĬņŏĽĬŀŐĬĺĪŅĚŏıŊŗŀĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

PLO 4: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŐĸŃĴňėĺŅĴĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĨĸŀħěĬĴňėĺŅĴıĶƟŀĴŐĸŃĴňĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅĨĬŏŀĚ 

PLO 4.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŒĝƟĽņľĶńĭĔŅĶ
ıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
PLO 4.2: ĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

PLO 5: ĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĔĸŋƞĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĽħĚĭĪĭŅĪĪńŘĚĔŅĶŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴĪňŗħňȮĴňėĺŅĴ
ŏĕƟŅŒěŒĬĺŇĝŅĝňıȮŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıŏėĴňŀŋĨĽŅľĔĶĶĴĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 
PLO 6: ĭńĦĤŇĨĴňĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĪňŗěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴňȮőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪňŗŏľĴŅŃĽĴȮĴňĪńĔļŃħƟŅĬĔŅĶĽŊĭėƟĬŐĸŃěńħĔŅĶĕƟŀĴŌĸĽŅĶĽĬŏĪĻȮĶĺĴĩŉĚĔŅĶŏĸŊŀĔŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňħƟŅĬ
ĔŅĶĽŊŗŀĽŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸĪńŘĚŐĭĭĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ 

 

1.4 ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs' 
ĝńŘĬĮƖĪňŗȮ1 

 - ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
- ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
ĝńŘĬĮƖĪňŗȮ2 

- ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴň 
- ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĔńĭȮĚŅĬĪŅĚħƟŅĬŀŋĨĽŅľĔĶĶĴŏėĴňœħƟ 
- ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
- ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŒĬĶŃħńĭĮĢŇĭńĨŇĔŅĶĪńŗĺœĮœħƟ 
 
ĝńŘĬĮƖĪňŗȮ3 
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- ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŀŀĔŐĭĭĔŅĶĪħĸŀĚŏıŊŗŀľŅĕƟŀĴŌĸȮľĶŊŀŐĔƟœĕĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬ
ŀŋĨĽŅľĔĶĶĴŏėĴňȮ&Unit operation) őħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴňĕńŘĬĽŌĚȮėĦŇĨĻŅĽĨĶƢȮŐĸŃ
ĽĩŇĨŇ 
- ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴňŏĜıŅŃĪŅĚŐĸŃĔŅĶěńħĔŅĶŀŋĨĽŅľĔĶĶĴ 
- ĴňĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ 
ĝńŘĬĮƖĪňŗȮ4 
- ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĺŅĚŐįĬȮŐĔƟĮƤĠľŅȮŐĸŃĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴňĕńŘĬ
ĽŌĚľĶŊŀŀŋĨĽŅľĔĶĶĴŏėĴňŏĜıŅŃĪŅĚ 
- ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
- ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶ
ŀĵƞŅĚŏľĴŅŃĽĴ 
- ŏĕƟŅŒěŒĬĺŇĝŅĝňıŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıĨƞŀĽńĚėĴœĪĵ 

 

2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 

 

  

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖ őħĵ
ıŇěŅĶĦŅěŅĔȮKPI ĪňŗŀĵŌƞŒĬĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ľĸńĔĽŌĨĶ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQA ĕŀĚ
ľĸńĔĽŌĨĶĶĺĴĪŋĔĮƖȮŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮ
ŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

-ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗœħƟĚŅĬ
ĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃĳŅĵŒĬȮ1ȮĮƖ 
-ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗœħƟĶńĭ
ŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
-ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 

1.1 ĶŃĭĭ  
Ä  ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ  &œĴƞĬƟŀĵĔĺƞŅȮ,,,,,,,,,ȮĽńĮħŅľƢ' 
R ĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴň
ĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) 

 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ  
Ä  ŐįĬĔŅĶĻŉĔļŅĔņľĬħŒľƟĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮ 
R ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  
 -œĴƞĴň+ 
 

0,ȮĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬ+ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

R ĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĔńĬĵŅĵĬ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĔŋĴĳŅıńĬīƢ 
R ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮőĮĶħĶŃĭŋ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,,,,ȮĩŉĚ,,,,,,,,,,,,,,,,,,,,,' 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮőĮĶħĶŃĭŋ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,,,,ȮĩŉĚ,,,,,,,,,,,,,,,,,,,,,' 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮőĮĶħĶŃĭŋ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
&1' ĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗņĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĕŀĚĺŇĪĵŅĻŅĽĨĶƢ+ėĦŇĨĻŅĽĨĶƢȮľĶŊŀ
ŏĪňĵĭŏĪƞŅȮŐĸŃ 

&2' įƞŅĬĔŅĶėńħŏĸŊŀĔőħĵĶŃĭĭėńħŏĸŊŀĔĕŀĚĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴȮ&ĽĮ,ŀĺ,'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ 

 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
- ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
- ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
- ĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮ 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
- ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶ
ŐĭƞĚŏĺĸŅ 
- ěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅȮŐĸŃŒľƟŏĬƟĬ
ĵŘņŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĨŅĴĕƟŅĚĨƟĬŏĮƦĬĔĶĦňıŇŏĻļ 
- ěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸĬńĔĻŉĔļŅȮœħƟŐĔƞȮĺńĬŐĶĔıĭ
ĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢȮĺńĬıĭįŌƟĮĔėĶŀĚȮĔŅĶĨŇħĨŅĴĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮěŅĔŀŅěŅĶĵƢ
įŌƟĽŀĬȮŐĸŃěńħĔŇěĔĶĶĴĽŀĬŏĽĶŇĴ 
- ěńħŒľƟĴňĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶĨĸŀħĶŃĵŃŏĺĸŅĪňŗĬńĔĻŉĔļŅŏĕƟŅĴŅĻŉĔļŅŒĬľĸńĔĽŌĨĶŏıŊŗŀŏıŇŗĴıŌĬĪńĔļŃĪňŗ
ěņŏĮƦĬŒľƟĔńĭĬńĔĻŉĔļŅĬŀĔŏľĬŊŀěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗŀĵŌƞŒĬľĸńĔĽŌĨĶ ŏĝƞĬȮĔŇěĔĶĶĴŀĭĶĴħƟŅĬĳŅļŅŀńĚĔķļȮ
ĔŇěĔĶĶĴŏĽĶŇĴĪńĔļŃħƟŅĬ Soft skillȮŏĮƦĬĨƟĬ 
 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 

ĶŃħńĭĝńŘĬĮƖ 
ěņĬĺĬĬńĔĻŉĔļŅŐĨƞĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

2564 2565 2566 2567 2568 
ĝńŘĬĮƖĪňŗȮ/ 60 60 60 60 60 
ĝńŘĬĮƖĪňŗȮ0 + 60 60 60 60 
ĝńŘĬĮƖĪňŗȮ1 + + 60 60 60 
ĝńŘĬĮƖĪňŗȮ2 + + + 60 60 
ĶĺĴ 60 120 180 240 240 
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ėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

+ + + 60 60 

 

2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
1,ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ3 ĮƖȮőħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚ

ĚĭĮĶŃĴŅĦ 
 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

0342 0343 &ĮĶŃĴŅĦĔŅĶ' 0344 (ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 
&ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 367,566,100 76,045,400 353,260,300 65,458,000 360,325,500 68,654,000 

ĺŇěńĵ  11,448,600  11,046,000  11,168,000 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ  1,837,300  1,656,000  1,676,000 

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 530,000  530,000  530,000 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ  2,178,000  2,023,000  2,049,000 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000 

ĶĺĴ 414,935,300 123,500,000 401,576,900 109,668,000 409,608,500 112,183,000 

ĶĺĴĪńŘĚĽŇŘĬ 538,435,300 511,244,900 521,791,500 

 
2,ȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮ 
ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ   1.5*.7/,62ȮĭŅĪȮ 
ŐįĬȮ0ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň  115*10/,45ȮĭŅĪ 

2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
R ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨ 
Ä ŀŊŗĬ ŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 
1) ĔĶŃĭĺĬĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅĶńĭőŀĬȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŀĵŌƞŒĬĶŃħńĭ

ŏħňĵĺĔńĬľĶŊŀĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĭĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐĸŃĨƟŀĚœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔėĦŃĪňŗŏĔňŗĵĺĕƟŀĚ 

2) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅőŀĬĔĶŃĭĺĬĺŇĝŅȮěņĬĺĬľĬƞĺĵĔŇĨȮĸņħńĭĕńŘĬĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗ
ĬńĔĻŉĔļŅŏĶňĵĬĴŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĬňŘŀŅěĨƟŀĚĴňĔŅĶıŇěŅĶĦŅĮĶńĭ
ŏĕƟŅĽŌƞĶŃĭĭĸņħńĭĕńŘĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2561ȮĕƟŀȮ8Ȯ
ŐĸŃȮ9 
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3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

3.1ȮľĸńĔĽŌĨĶȮ 

3.1.1ȮěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 
- ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮ     œĴƞĬƟŀĵĔĺƞŅȮ138ȮľĬƞĺĵĔŇĨ 
- ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň    œĴƞĬƟŀĵĔĺƞŅȮ139ȮľĬƞĺĵĔŇĨ 
 

3,1,2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
 (1) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ       30 ľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭȮ         24 ľĬƞĺĵĔŇĨ 

   - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ    15 ľĬƞĺĵĔŇĨ 
  - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  3 ľĬƞĺĵĔŇĨ 
  - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ   6 ľĬƞĺĵĔŇĨ 

ĺŇĝŅŏĸŊŀĔ őħĵŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴĺŇĝŅ      6 ľĬƞĺĵĔŇĨ 
 
(2) ľĴĺħĺŇĝŅŏĜıŅŃ 
ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ    œĴƞĬƟŀĵĔĺƞŅȮȮ  102 ľĬƞĺĵĔŇĨ 
ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮ  œĴƞĬƟŀĵĔĺƞŅȮ  103 ľĬƞĺĵĔŇĨ 
- ĺŇĝŅŐĔĬ         29 ľĬƞĺĵĔŇĨ 
- ĺŇĝŅŏŀĔ ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮ  œĴƞĬƟŀĵĔĺƞŅ  73 ľĬƞĺĵĔŇĨ 

ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮ œĴƞĬƟŀĵĔĺƞŅȮȮ  74ȮľĬƞĺĵĔŇĨ 
   ŹȮŏŀĔĭńĚėńĭ   ȮȮȮȮȮ    41 ľĬƞĺĵĔŇĨ 
   ŹȮŏŀĔĭńĚėńĭŏĸŊŀĔ   
    ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮ  ȮȮȮȮȮȮ  17ȮľĬƞĺĵĔŇĨ 
    ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮ  18ȮľĬƞĺĵĔŇĨ 
   ŹȮŏŀĔŏĸŊŀĔ    œĴƞĬƟŀĵĔĺƞŅȮȮȮ  15ȮľĬƞĺĵĔŇĨ 

- ĺŇĝŅőĪȮ&ĩƟŅĴň'     œĴƞĬƟŀĵĔĺƞŅȮȮȮ  15ȮľĬƞĺĵĔŇĨ 
 

&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮ     œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ  6 ľĬƞĺĵĔŇĨ 
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3,1,1ȮĔĶŃĭĺĬĺŇĝŅ 

(1) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ       30 ľĬƞĺĵĔŇĨ 
 General Education       30 Credits 

(1.1) ĺŇĝŅĭńĚėńĭ        02 ľĬƞĺĵĔŇĨ 
Required Courses       24 Credits 

  (1.1.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ   /3 ľĬƞĺĵĔŇĨ 
   Learner Person      15 Credits 

001101 Ĵ,ŀ, 101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3&3+0+6' 
 ENGL 101 Fundamental English 1  
001102 Ĵ,ŀ, 102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3&3+0+6' 
 ENGL 102 Fundamental English 2  
001201 Ĵ,ŀ, 201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇįĸ 
3&3+0+6' 

 ENGL 201 Critical Reading and Effective Writing  
001225 Ĵ,ŀ, 225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵň 
3&3+0+6' 

 ENGL 225 English in Science and Technology 
Context 

 

204100 ĺ,ėı, /.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3&3+0+6' 
 CS 100 Information Technology and Modern 

Life 
 

 
(1.1.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 1 ľĬƞĺĵĔŇĨ 
 Innovative Co-creator     3 Credits 

201190 ĺ,ĺĪ, 190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

3&3+0+6' 

 SC 190 Critical Thinking, Problem Solving andȮ
Science Communication 

 

(1.1.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ  6 ľĬƞĺĵĔŇĨ 
 Active Citizen       6 Credits 
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140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3&3+0+6' 
 PG 104 Citizenship  
201111 ĺ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3&3+0+6' 
 SC 111 The World of Science  

 
 (1.2) ĺŇĝŅŏĸŊŀĔ         6 ľĬƞĺĵĔŇĨ 

GE Electives        6 Credits 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
Student must take at least 4 credits from these 1 groups ofȮthe following GE courses. 

  (1.2.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ 
   Learner Person 

..7/.1 Ĵ,ĭĶ, 103 ĔŅĶĶŌƟĽŅĶĽĬŏĪĻŐĸŃĔŅĶĬņŏĽĬŀĽŅĶĽĬŏĪĻ 3&3+0+6' 
 LS 103 Information Literacy and Information 

PresentationȮ 
 

011152 Ĵ,ĮĶ, 152 ěĶŇĵĻŅĽĨĶƢŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 3&3+0+6' 
 PHIL 152 Ethics for Good Quality of Life  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 3&3+0+6' 
 FINA 101 Finance for Daily Life  

  (1.2.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  
   Innovative Co-creator 

063101 Ļ,ĸĽ, 101 ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĨĬŏŀĚ 3&3+0+6' 
 EDCI 101 Learning for Self+Development  
210100 ĺ,ĺĻ, 100 őĸĔĕŀĚĺńĽħŋ 3&3+0+6' 
 MATS 100 World of Materials  
703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3&3+0+6' 
 MGMT 103 Introduction to EntrepreneurshipȮand Business  
751100 ĻĻ, 100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěņĺńĬ 3&3+0+6' 
 ECON 100 Economics for Everyday Life  

888107 Ĭĺ,ħ, 107 ĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴ 3&3+0+6' 
 DIN 107 Business Startup on Digital Platform  
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 (1.2.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 

 Active Citizen 

012200 Ĵ,ĻĬ, 200 ěŇĨŀŅĽŅ 1&0+0+3' 
 RE 200 Mind Volunteer  

 

(2) ľĴĺħĺŇĝŅŏĜıŅŃ 
     Field of Specialization      
ȮȮȮ ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ    œĴƞĬƟŀĵĔĺƞŅȮ  102ȮȮľĬƞĺĵĔŇĨȮ 
 Plan / General Industrial Chemistry               a minimum of  102 Credits 
ȮȮȮ ŐįĬȮ0ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň   œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ  /.3ȮľĬƞĺĵĔŇĨȮ 
 Plan 0 Silicate Science and Technology          a minimum of  /.3 Credits 
 

(2.1) ĺŇĝŅŐĔĬ         29 ľĬƞĺĵĔŇĨ 
        Core Courses        29 Credits 

202101 ĺ,ĝĺ, 101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3(3-0-6) 
 BIOL 101 Basic Biology 1  
202103  ĺ,ĝĺ, 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 1(0-3-0) 
 BIOL 103 Biology Laboratory 1  
203103 ĺ,ėĴ, 103 ŏėĴňĪńŗĺœĮ 1 3(3-0-6) 
 CHEM 103 General Chemistry 1  
203104 ĺ,ėĴ, 104 ŏėĴňĪńŗĺœĮȮ0 3(3-0-6) 
 CHEM 104 General Chemistry 2  
203107 ĺ,ėĴ, 107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ/ /&.+1+.' 
 CHEM 107 General Chemistry Laboratory 1  
203108 ĺ,ėĴ, 108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ0 /&.+1+.' 
 CHEM 108 General Chemistry Laboratory 2  
203235 ĺ,ėĴ, 235 ŏėĴňĺŇŏėĶŅŃľƢ 3(3-0-6) 
 CHEM 235 Analytical Chemistry  
203288 ĺ,ėĴ, 288 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ /&.+1+.' 
 CHEM 288 Analytical Chemistry Laboratory  
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204102 ĺ,ėı, 102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶĽņĶĺě
ħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

3(2-2-5) 

 CS 102 Intelligent Data Analysis: Survey of 
Techniques and Applications 

 

206115 ĺ,ėĦ, 115 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮȮ/ 3(2-2-5) 
 MATH 115 CalculusȮfor Natural Science 1  
206116 ĺ,ėĦ, 116 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ0 3(2-2-5) 
 MATH 116 Calculus for Natural Science 2  
207117 ĺ,ĲĽ, 117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ȮȮȮ /&.+1+.' 
 PHYS 117 Physics Laboratory 1  
207187 ĺ,ĲĽ, 187 ĲƕĽŇĔĽƢȮ1 3(3-0-6) 
 PHYS 187 Physics 1  

 

(2.2) ĺŇĝŅŏŀĔ 
   MajorȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮ ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ  œĴƞĬƟŀĵĔĺƞŅȮ  73ȮľĬƞĺĵĔŇĨȮ 
ȮȮȮ Plan 1 General Industrial Chemistry   ȮȮȮȮȮȮȮȮȮȮȮa minimum of   73ȮCredits 
 ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň œĴƞĬƟŀĵĔĺƞŅȮ  74ȮľĬƞĺĵĔŇĨȮ 
 Plan 2 Silicate Science and TechnologyȮȮȮȮȮȮ   a minimum of   74ȮCredits 
 

ŒĬěņĬĺĬľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĺŇĝŅŏŀĔĪňŗŏĶňĵĬȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ300+400ȮœĴƞĬƟŀĵĔĺƞŅȮ36ȮľĬƞĺĵĔŇĨȮ
ŐĸŃŒĬěņĬĺĬĬňŘěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ400ȮœĴƞĬƟŀĵĔĺƞŅȮ18ȮľĬƞĺĵĔŇĨ 

Among the credits earned from the major courses taken, a minimum of 36 credits must 
be from the advanced level courses &300+400'Ȯof which at least 18 credits must be from the 400 
level courses, 
 

(0,0,/)ȮĺŇĝŅŏŀĔĭńĚėńĭ Ȯ       41ȮľĬƞĺĵĔŇĨ 
Major Requirement        2/ Credits 

203222 ĺ,ėĴ, 222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ/ 3(3-0-6)  
CHEM 222 Physical Chemistry 1 

 

203228 ĺ,ėĴ, 228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ/ /&.+1+.' 
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CHEM 228 Physical Chemistry Laboratory 1 
 

203331 ĺ,ėĴ, 331 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 3(3-0-6)  
CHEM 331 Instrumental Methods of Chemical Analysis 

 

203337 ĺ,ėĴ, 337 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ /&.+1+.'  
CHEM 337 Instrumental Methods of Chemical Analysis 

Laboratory 

 

208346 ĺ,Ľĩ, 346 ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 4(3-3-6)  
STAT 346 Statistics for Industrial Chemistry 

 

209201 ĺ,ėŀ, 201 ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 3(3-0-6)  
IC 201 Chemical Stoichiometry 

 

209251 ĺ,ėŀ, 251 ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 2(2-0-4)  
IC 251 Introduction to Ceramics 

 

209271 ĺ,ėŀ, 271 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ/ 3(3-0-6)  
IC 271 Unit Operations of Industrial Chemistry 1 

 

209272 ĺ,ėŀ, 272 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ/ /&.+1+.'  
IC 272 Unit Operations of Industrial Chemistry 

Laboratory 1 

 

209301 ĺ,ėŀ, 301 ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 3(3-0-6)  
IC 301 Industrial Process Chemistry 

 

209302 ĺ,ėŀ, 302 ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ /&.+1+.'  
IC 302 Industrial Process Chemistry Laboratory 

 

209303 ĺ,ėŀ, 303 ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋŀŋĨĽŅľĔĶĶĴ 3(3-0-6)  
IC 303 Characterization of Industrial Materials 

 

209498 ĺ,ėŀ, 498 ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ /&/+.+0'  
IC 498 Seminar in Industrial Chemistry 

 

253303 ĺĻ,Ľ, 303 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴĮĸŀħĳńĵŒĬ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 

 
ENV 303 Environmental and Safety Management in 

Industry 

 

255323 ĺĻ,ŀ, 323 ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
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IE 323 Introduction to Quality Assurance 
 

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ271ȮŐĸŃȮĺ,ėŀ,Ȯ275 
 

For regular plan, it is required to register IC 493 and IC 497. 
 

209493 ĺ,ėŀ, 493 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 0&.+/0+.'  
IC 493 Industrial Chemistry Training 

 

209497 ĺ,ėŀ, 497 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 2&.+/0+.'  
IC 497 Special Problems in Industrial Chemistry 

 

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ272 
 

For cooperative education plan, it is required to register IC 494.  
 

209494 ĺ,ėŀ, 494 ĽľĔŇěĻŉĔļŅ 4ȮľĬƞĺĵĔŇĨ  
IC 494 Cooperative Education 

 

 

(2.2.2) ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ  
         Major Elective Requirement  
   ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬŐįĬŒħŐįĬľĬŉŗĚĨƞŀœĮĬňŘ 
   Choose Plan 1 or Plan 2 as follows: 
 ŐįĬȮ/ȮȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ        17  ľĬƞĺĵĔŇĨ 
 Plan 1 General Industrial Chemistry       17 Credits 
203203 ĺ,ėĴ, 203 ŏėĴňŀŇĬĪĶňĵƢȮ/ 3(3-0-6)  

CHEM 203 Organic Chemistry 1 
 

203207 ĺ,ėĴ, 207 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ/ /&.+1+.'  
CHEM 207 Organic Chemistry Laboratory 1 

 

209270 ĺ,ėŀ, 270 ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴ 3(3-0-6)  
IC 270 Transport Phenomena of Industrial Chemistry 

 

209370 ĺ,ėŀ, 370 ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 3(3-0-6)  
IC 370 Kinetic Chemistry and Chemical Reactor Design 

 

209375 ĺ,ėŀ, 375 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ0 3(3-0-6)  
IC 375 Unit Operations of Industrial Chemistry 2 

 

209376 ĺ,ėŀ, 376 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 3(3-0-6)  
IC 376 Unit Operations of Industrial Chemistry 3 
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209377 ĺ,ėŀ, 377 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ0 /&.+1+.'  
IC 377 Unit Operations of Industrial Chemistry Laboratory 

2 

 

 ŐįĬȮ0ȮȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň       18 ľĬƞĺĵĔŇĨ 
 Plan 2 Silicate Science and TechnologyȮ     18 Credits 
209254 ĺ,ėŀ, 254 ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴŒĬŀŋĨĽŅľĔĶĶĴ 3(3-0-6) 
 IC 254 Production of Conventional Ceramics in Industry  
209351 ĺ,ėŀ, 351 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ/ 2(2-0-4)  

IC 351 Silicate Science 1 
 

209352 ĺ,ėŀ, 352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ0 2(2-0-4)  
IC 352 Silicate Science 2 

 

209358 ĺ,ėŀ, 358 ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅ
ĴŇĔ 

2(2-0-4) 

 
IC 358 Drying and Firing Technology in Ceramic Processing 

 

209361 ĺ,ėŀ, 361 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ/ 1(0-3-0)  
IC 361 Silicate Science Laboratory 1 

 

209362 ĺ,ėŀ, 362 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ0 1(0-3-0)  
IC 362 Silicate Science Laboratory 2 

 

209368 ĺ,ėŀ, 368 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶ
įĸŇĨŏĞĶŅĴŇĔ 

1(0-3-0) 

 
IC 368 Drying and Firing Technology in Ceramic Processing 

Laboratory 

 

209455 ĺ,ėŀ, 455 ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 2(2-0-4) 
 IC 455 Glaze Technology and Ceramic Pigment)  
209457 ĺ,ėŀ, 457 ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢ

ŏĞĶŅĴŇĔ 
3(3-0-6) 

 IC 457 Production Efficiency and Quality Enhancement of 
Ceramic Products 

 

209465 ĺ,ėŀ, 465 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 1(0-3-0) 
 IC 465 Glaze Technology and Ceramic Pigment Laboratory  
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 (2.2.3)ȮĺŇĝŅŏŀĔŏĸŊŀĔ     œĴƞĬƟŀĵĔĺƞŅ  15ȮȮľĬƞĺĵĔŇĨ 
          Major Elective     a minimum of 15  Credits  
 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴȮ&ĺ,ėŀ,'ȮĨƞŀœĮĬňŘ 
 Choose from the following subjects of Industrial Chemistry (IC): 
209203 ĺ,ėŀ, 203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6)  

IC 203 Introduction to Industrial Chemistry 
 

209204 ĺ,ėŀ, 204 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 1(0-3-0)  
IC 204 Elementary Industrial Chemistry Laboratory 

 

209206 ĺ,ėŀ, 206 ėĺŅĴĮĸŀħĳńĵĔĶŃĭĺĬĔŅĶŏėĴňŐĸŃĔŅĶěńħĔŅĶĽŅĶŏėĴň
ĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 

 IC 206 Chemical Process Safety and Chemical 
Management for Industrial Chemistry 

 

209252 ĺ,ėŀ, 252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇė 2(2-0-4)  
IC 252 Constructional and Technical Ceramics 

 

209253 ĺ,ėŀ, 253 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 2(2-0-4) 
 IC 253 Production of Pottery  
209262 ĺ,ėŀ, 262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ

ĚŅĬŏĪėĬŇė 
1(0-3-0) 

 
IC 262 Constructional and Technical Ceramics 

Laboratory 

 

209263 ĺ,ėŀ, 263 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 1(0-3-0) 
 IC 263 Pottery Laboratory  
209331 ĺ,ėŀ, 331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚ 3(3-0-6)  

IC 331 Fuel and Fuel Technology 
 

209332 ĺ,ėŀ, 332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢŏĝŊŘŀŏıĸŇĚ 1(0-3-0)  
IC 332 Fuel Analysis Laboratory 

 

209341 ĺ,ėŀ, 341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-6)  
IC 341 Petrochemical Industry 

 

209382 ĺ,ėŀ, 382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 3(3-0-6)  
IC 382 Polymeric Materials 
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209403 ĺ,ėŀ, 403 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵ 3(3-0-6) 
 IC 403 Adsorption Technology for Water and 

Wastewater Treatment 
 

209404 ĺ,ėŀ, 404 ŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬĬŘņĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴň 3(3-0-6) 
 IC 404 Circular Water Technology for Chemical 

Industry 
 

209405 ĺ,ėŀ, 405 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŐĸŃŏėĴňĽŃŀŅħ 3(3-0-6) 
 IC 405 Chemical Process Design and Green Chemistry  
209406 ĺ,ėŀ, 406 ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴħƟĺĵőĮĶŐĔĶĴ

ĽņŏĶŖěĶŌĮ 
3(3-0-6) 

 IC 406 Problem-Solving for Industrial Chemistry using 
Software Package 

 

209422 ĺ,ėŀ, 422 ŏėĴňőĸľĔĶĶĴȮ  3(3-0-6) 
 IC 422 Metallurgical Chemistry  
209424 ĺ,ėŀ, 424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 3(3-0-6) 
 IC 424 Corrosion and Corrosion Control  
209442 ĺ,ėŀ, 442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 3(3-0-6) 
 IC 442 Heterogeneous Catalysis  
209444 ĺ,ėŀ, 444 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶŏėĴňŐĸŃŏĪėőĬőĸĵňĮƕőĨĶŏėĴň 2(2-0-4) 
 IC 444 Selected Topics in Petrochemicals and 

Petrochemical Technology 
 

209451 ĺ,ėŀ, 451 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 2(2-0-4) 
 IC 451 Silicate Technology  
209452 ĺ,ėŀ, 452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 2(2-0-4)  

IC 452 Advanced Ceramics 
 

209453 ĺ,ėŀ, 453 ĺńĽħŋĪĬœĲ 2(2-0-4) 
 IC 453 Refractory  
209454 ĺ,ėŀ, 454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 2(2-0-4)  

IC 454 Science and Technology of Cement 
 

209456 ĺ,ėŀ, 456 ŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 2(2-0-4) 
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IC 456 Glass and EnamelȮTechnology 
 

209461 ĺ,ėŀ, 461 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 1(0-3-0) 
 IC 461 Silicate Technology Laboratory  
209462 ĺ,ėŀ, 462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 1(0-3-0)  

IC 462 Advanced Ceramics Laboratory 
 

209463 ĺ,ėŀ, 463 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 1(0-3-0) 
 IC 463 Refractory Laboratory  
209464 ĺ,ėŀ, 464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 1(0-3-0)  

IC 464 Science and Technology of Cement 
Laboratory 

 

209466 ĺ,ėŀ, 466 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 1(0-3-0)  
IC 466 Glass and Enamel Technology Laboratory 

 

209471 ĺ,ėŀ, 471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 3(3-0-6)  
IC 471 Chemical Plant Design 

 

209483 ĺ,ėŀ, 483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ 3(3-0-6)  
IC 483 Polymer Products Process Technology 

 

209485 ĺ,ėŀ, 485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 1(0-3-0)  
IC 485 Polymer Technology Laboratory 

 

209486 ĺ,ėŀ, 486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 3(3-0-6)  
IC 486 Textile Technology 

 

ľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
Or choose from the following subjects: 
110332 ĺě,ŀ, 332 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢ 3(2-2-5) 
 DESN 332 Product Design  
203211 ĺ,ėĴ, 211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 0&0+.+2'  

CHEM 211 Fundamental Inorganic Chemistry 
 

203250 ĺ,ėĴ, 250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6)  
CHEM 250 Environmental Chemistry 

 

203315 ĺ,ėĴ, 315 ĽĴĴŅĨĶŐĸŃıńĬīŃ 0&0+.+2'  
CHEM 315 Symmetry and Bonding 
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203316 ĺ,ėĴ, 316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 0&0+.+2'  
CHEM 316 Coordination and Organometalic Chemistry 

 

203318 ĺ,ėĴ, 318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ /&.+1+.'  
CHEM 318 Inorganic Chemistry Laboratory 

 

203323 ĺ,ėĴ, 323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 0&0+.+2'  
CHEM 323 Physical Chemistry 3 

 

203324 ĺ,ėĴ, 324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 0&0+.+2'  
CHEM 324 Physical Chemistry 4 

 

203327 ĺ,ėĴ, 327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ0 /&.+1+.'  
CHEM 327 Physical Chemistry Laboratory 2 

 

203471 ĺ,ėĴ, 471 ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ 0&0+.+2'  
CHEM 471 Properties and Characterization of Polymeric 

Materials 

 

203474 ĺ,ėĴ, 474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 0&0+.+2'  
CHEM 474 Reactions and Synthesis Methods of Polymers 

 

203477 ĺ,ėĴ, 477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ/ /&.+1+.'  
CHEM 477 Polymer Chemistry Laboratory 1 

 

203478 ĺ,ėĴ, 478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ0 2(0-6-0)  
CHEM 478 Polymer Chemistry Laboratory 2 

 

206355 ĺ,ėĦ, 355 ĺŇīňŏĝŇĚĨńĺŏĸĕȮ 3(3-0-6)  
MATH 355 Numerical Method 

 

208345 ĺ,Ľĩ, 345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ 3(3-0-6)  
STAT 345 Statistical Quality Control 

 

210201 ĺ,ĺĻ, 201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3(3-0-6)  
MATS 201 Introduction to Materials Science 

 

254181 ĺĻ,Ĕ, 181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅ
ĺŇĻĺĔĶĶĴ 

0&/+1+0' 

 
ME 181 Engineering Drawing for Non-Engineering 

Majors 

 

254383 ĺĻ,Ĕ, 383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3(3-0-6) 
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ME 383 Energy Conservation 
 

254483 ĺĻ,Ĕ, 483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ 3(3-0-6)  
ME 483 Energy Conversion Systems 

 

703244 ĭī,Ĕě, 244 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħņŏĬŇĬĚŅĬ 3(3-0-6) 
 MGMT 244 Production and Operations Management  
751443 ĻĻ, 443 ŏĻĶļģĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ 3(3-0-6) 
 ECON 443 Industrial Economics  

 

(2.3)  ĺŇĝŅőĪȮ&ĩƟŅĴň'Ȯ     œĴƞĬƟŀĵĔĺƞŅ Ȯ 15ȮľĬƞĺĵĔŇĨ 
         Minor (if any)                               a minimum of  15 Credits 

ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴ
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽņľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞ
ĬƟŀĵĔĺƞŅȮ15 ľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĞŉŗĚěŃĪņŒľƟĴňěņĬĺĬľĬƞĺĵ
ĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔȮœĴƞĬƟŀĵĔĺƞŅȮ15 ľĬƞĺĵĔŇĨ 
Student who wishes to have minor may take courses corresponding to any minor 
listed in Chiang Mai University announcement about minors being offered for 
CMU students for at least /3 credits with approval of an academic advisor which 
lead to addition of at least /3Ȯcredits to total. 

   

(3)  ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň    œĴƞĬƟŀĵĔĺƞŅ Ȯ 6ȮľĬƞĺĵĔŇĨ 
         Free Elective                                            a minimum of  6 Credits 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 
ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ6ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚ ėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅȮĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕȮ1ȮĨńĺĪƟŅĵȮěņŐĬĔœħƟħńĚĬňŘ 

1) ŏĸĕĨńĺŐĶĔȮ&ľĸńĔĶƟŀĵ'ȮŐĽħĚĩŉĚȮĶŃħńĭĕŀĚĔĶŃĭĺĬĺŇĝŅ 
Ŵ/..+0..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭıŊŘĬģŅĬ 
Ŵ1..+2..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĽŌĚ 

2) ŏĸĕĨńĺĔĸŅĚȮ&ľĸńĔĽŇĭ'ȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
3) ŏĸĕĨńĺĪƟŅĵȮ&ľĸńĔľĬƞĺĵ'ȮŐĽħĚĩŉĚȮŀĬŋĔĶĴŒĬľĴĺħľĴŌƞĕŀĚĽŅĕŅĺŇĝŅ 
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

001101 Ĵ,ŀ,Ȯ101 
ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3&3+0+6' ..//.0 Ĵ,ŀ,Ȯ102 
ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3&3+0+6' 

/2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' 203104 ĺ,ėĴ,Ȯ104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3&3+0+6' 

202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 203108 ĺ,ėĴ,Ȯ108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry Laboratory 2 

1&0+3+0' 

202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 206116 ĺ,ėĦ,Ȯ116 
MATH 116 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ2 
Calculus for Natural Science 2 

3&2+2+5' 

203103 ĺ,ėĴ,Ȯ103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3&3+0+6' 207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 

203107 ĺ,ėĴ,Ȯ107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry 
Laboratory 1 

1&0+3+0' 207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 

206115 ĺ,ėĦ,Ȯ115 
MATH 115 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ/ 
Calculus for Natural 
Science / 

3&2+2+5' 0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology and 
Modern Life 

3(3-0-6) 

  ĶĺĴ 17   ĺŇĝŅŏĸŊŀĔŏĽĶňȮ 
Free Electives 

3 

      ĶĺĴ 20 
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ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
00120/ Ĵ,ŀ,Ȯ201 

ENGL 201 
ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ
Critical Reading and 
Effective Writing 

3&3+0+6' ../003ȮȮ  Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3&3+0+6' 

203203 ĺ,ėĴ,Ȯ203 
CHEM 203 

ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 1 

3&3+0+6' 203222 ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 

203207 ĺ,ėĴ,Ȯ207 
CHEM 207 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 
Laboratory 1 

1&0+3+0' 203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

/&0+3+0' 

203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 209270 ĺ,ėŀ,Ȯ270 
IC 270 

ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Transport Phenomena of 
Industrial Chemistry 

3&3+0+6' 

203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry 1 

3&3+0+6' 

209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry Laboratory 1 

1&0+3+0' 

209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4'   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1 

201190 ĺ,ĺĪ,Ȯ190 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ ĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6)   ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1 

201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6)   ĶĺĴ 20 

  ĶĺĴ 22     
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ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
203331 ĺ,ėĴ,Ȯ331 

CHEM 331 
ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6'   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 
General Education Electives 

3 

203337 ĺ,ėĴ,Ȯ337 
CHEM 337 

ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 
Laboratory 

1&0+3+0' 204102 ĺ,ėı,Ȯ102 
CS 102 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶ
ĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis : 
Survey of Techniques and 
Applications 

3(2-2-5) 

209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry 

3&3+0+6' 208346 ĺ,Ľĩ,Ȯ346 
STAT 346 

ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 

209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry Laboratory 

/&0+3+0' 209370 ĺ,ėŀ,Ȯ370 
IC 370 

ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭ 
ŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 
Kinetic Chemistry and Chemical 
Reactor Design 

3&3+0+6' 

209303 ĺ,ėŀ,Ȯ303 
IC 303 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ŀŋĨĽŅľĔĶĶĴ 
Characterization of 
Industrial Materials 

3&3+0+6' 209376 ĺ,ėŀ,Ȯ376 
IC 376 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ3 
Unit Operations of Industrial 
Chemistry 3 

3&3+0+6' 

209375 ĺ,ėŀ,Ȯ375 
IC 375 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of 
Industrial Chemistry 2 

3&3+0+6' 209377 ĺ,ėŀ,Ȯ377 
IC 377 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of Industrial 
Chemistry Laboratory 2 

1&0+3+0' 

253303 ĺĻ,Ľ,Ȯ303 
ENV 303 

ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 
Management in Industry 

3&3+0+6' 255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 
Introduction to Quality 
Assurance 

3&3+0+6' 

  ĶĺĴ 17   ĶĺĴ 20 
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇ 
ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

0.7293 ĺ,ėŀ,Ȯ273 
IC 493 

ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry 
Training 

2&0+12+0' 209497 ĺ,ėŀ,Ȯ497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚȮŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 

209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2'   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2.. 
Major Elective in 2.. Level 
Course 

5 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

1   ĶĺĴ 9 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6     

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education 
Electives 

3     

  ĶĺĴ 13     
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅ 
ŐįĬȮ1ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 209494 ĺ,ėŀ,Ȯ494 
IC 494 

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

1   ĶĺĴ 6 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Electives in 400 
Level Course 

11     

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education 
Electives 

3     

  ĶĺĴ 16     
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ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001101 Ĵ,ŀ,Ȯ101 

ENGL 101 
ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3&3+0+6' ..//.0 Ĵ,ŀ,Ȯ102 
ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3&3+0+6' 

/2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' 203104 ĺ,ėĴ,Ȯ104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3&3+0+6' 

202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 203108 ĺ,ėĴ,Ȯ108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry Laboratory 2 

1&0+3+0' 

202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 206116 ĺ,ėĦ,Ȯ116 
MATH 116 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ2 
Calculus for Natural Science 2 

3&2+2+5' 

203103 ĺ,ėĴ,Ȯ103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3&3+0+6' 207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 

203107 ĺ,ėĴ,Ȯ107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry 
Laboratory 1 

1&0+3+0' 207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 

206115 ĺ,ėĦ,Ȯ115 
MATH 115 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ/ 
Calculus for Natural 
Science / 

3&2+2+5' 0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology and 
Modern Life 

3(3-0-6) 

  ĶĺĴ 17   ĺŇĝŅŏĸŊŀĔŏĽĶňȮ 
Free Electives 

3 

      ĶĺĴ 20 
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ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
00120/ Ĵ,ŀ,Ȯ201 

ENGL 201 
ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ
Critical Reading and 
Effective Writing 

3&3+0+6' ../003ȮȮ  Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3&3+0+6' 

203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 203222 ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 

203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

/&0+3+0' 

209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 209254 ĺ,ėŀ,Ȯ254 
IC 254 

ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴŒĬ
ŀŋĨĽŅľĔĶĶĴȮ 
Production of Conventional 
CeramicsȮin Industry 

3 (3-0-6) 

209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4' 209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry 1 

3&3+0+6' 

201190 ĺ,ĺĪ,Ȯ190 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ ĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6) 209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry Laboratory 1 

1&0+3+0' 

201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6)   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1 

  ĶĺĴ 18   ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1 

      ĶĺĴ 20 
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ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
203331 ĺ,ėĴ,Ȯ331 

CHEM 331 
ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6'   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 
General Education Electives 

3 

203337 ĺ,ėĴ,Ȯ337 
CHEM 337 

ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 
Laboratory 

1&0+3+0' 204102 ĺ,ėı,Ȯ102 
CS 102 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶ
ĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis: Survey 
of Techniques and Applications 

3(2-2-5) 

209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry 

3&3+0+6' 208346 ĺ,Ľĩ,Ȯ346 
STAT 346 

ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 

209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry Laboratory 

/&0+3+0' 209352 ĺ,ėŀ,Ȯ352 
IC 352 

ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 
Silicate Science 2 

2(2-0-4) 

209303 ĺ,ėŀ,Ȯ303 
IC 303 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ŀŋĨĽŅľĔĶĶĴ 
Characterization of 
Industrial Materials 

3&3+0+6' 209362ȮȮ
  
 

ĺ,ėŀ,Ȯ362 
IC 362 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 
Silicate Science Laboratory 2 

1(0-3-0) 

209351 ĺ,ėŀ,Ȯ351 
IC 351 

ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1   
Silicate Science 1 

2(2-0-4) 209455 ĺ,ėŀ,455 
IC 455 

ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 
Glaze Technology and CeramicȮ
Pigment 

2(2-0-4) 

209361 ĺ,ėŀ,Ȯ361 
 
IC 361 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ
1      
Silicate Science Laboratory 
1 

1(0-3-0) 209465 ĺ,ėŀ,465 
 
IC 465 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅ
ĴŇĔ 
Glaze Technology and Ceramic 
PigmentȮLaboratory 

1(0-3-0) 

209358 ĺ,ėŀ,358 
 
IC 358 

ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶ
ŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮ
Drying and Firing                             
Technology in Ceramic                            
Processing 

2(2-0-4) 209457 ĺ,ėŀ,457 
 
IC 457 

ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃ
ėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 
Production Efficiency andȮQuality 
Enhancement of Ceramic 
Products 

3(3-0-6) 

209368 ĺ,ėŀ,368 
 
 
IC 368 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶ
ŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮ
Drying and Firing 
Technology in Ceramic                            
Processing Laboratory   

1(0-3-0) 255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 
Introduction to Quality Assurance 

3&3+0+6' 
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ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
253303 ĺĻ,Ľ,Ȯ303 

ENV 303 
ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 
Management in Industry 

3&3+0+6'     

  ĶĺĴ 20   ĶĺĴ 22 

 
  



38 
 

ŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇ 
ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

0.7293 ĺ,ėŀ,Ȯ273 
IC 493 

ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry 
Training 

2&0+12+0' 209497 ĺ,ėŀ,Ȯ497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 

209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2'   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

3 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

3   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2.. 
Major Elective in 2.. Level 
Course 

3 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

3   ĶĺĴ 10 

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education 
Electives 

3     

  ĶĺĴ 12     
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅ 
ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 209494 ĺ,ėŀ,Ȯ494 
IC 494 

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

6   ĶĺĴ 6 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6     

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education 
Electives 

3     

  ĶĺĴ 16     
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1,/,3ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
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3.0ȮĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņ 

Īňŗ 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ*ȮĽĩŅĭńĬĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

1 įĻ,ħĶ,ŀħŇĻńĔħŇśȮœĽĵĽŋĕ* 
 

+ȮȮĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&033/' 
+ȮȮĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĴň', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0326' 
+ȮȮĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĴň', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0322' 

14,06 2,40 14,06 2,40 18(8) 

0 įĻ,ħĶ,ĬĚėƢĬŋĝȮŏĶŊŀĚěŇĨĨƢ( 
 

+ȮȮĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň, 
ĬŅĬŅĝŅĨŇ' ĺŇĪĵŅĸńĵĮƕőĨĶŏĸňĵĴŐĸŃĮƕ
őĨĶŏėĴň,Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0331' 
+ȮȮĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0324' 
+ȮȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ  
&0322' 

14,06 2,40 14,06 2,40 23(3) 

3 ŀ,ħĶ,ĻńĬĻĬňĵƢȮėņĭŋĠĝŌ* 
 

+ȮȮDr,rer,nat,Ȯ&Natural Sciences', 
Leoppld+Franzens University of 
Innsbruck, Austria &2009' 
+ȮȮM,S,Tech &Engineering Materials',Ȯ 

University of New South Wales,  
Australia &2002' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ',Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0321' 

12,48 2,46 12,48 2,46 28(5) 

4 įĻ,ħĶ,ĺĶıĚļƢȮŏĪňĵĴĽŀĬ( 
 

+ȮȮĺĪ,ħ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ, ĬŅĬŅĝŅĨŇ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&033.' 
+ȮȮĺĪ,Ĵ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ', 

10,23 8,36 10,23 8,36 43(7) 
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Īňŗ 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ*ȮĽĩŅĭńĬĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0322' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&032.' 

5 įĻ,ħĶ,ŀĳŇĬĬĪƢȮĬńĬĪŇĵŅ( 
 

+ȮȮPh,D,Ȯ&Materials Science', 
University of Leeds, UK &0...' 
+ȮȮM,S,Ȯ&Ceramic Processing', 

University of Leeds, UKȮ&/774' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&031/' 

7,33 8,46 7,33 8,46 52(8) 

4 ŀ,ħĶ,őĵīŇĬȮĜŇĴŀŋĮĸŃ* 
 

+ȮȮPh,D,Ȯ&Chemical and Process 
Engineering', University of Leeds, 
UKȮ&2015' 
+ȮȮĺĪ,Ĵ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0333' 
+ȮȮĺĪ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1 &ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0330' 

13,00 2,00 13,00 2,00 10(7) 

7 įĻ,ħĶ,ĻńĔħŇıĸȮŏĪňĵĬŏĽĴ 
 

+ȮȮĺĪ,ħ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0320' 
+ȮȮĺĪ,Ĵ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0314' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0311' 

9,76 12,96 9,76 12,96 42(18) 

6 įĻ,ħĶ,ĮĶŇĴŅĬńĬĪƢȮŏĝŇĠ
īĚœĝĵ 
 

+ȮȮPh,D,Ȯ&Chemical Engineering', 
University College London, UK  
&2006' 
+ȮȮM,Sc. &Chemical Process 

Engineering', University College 
London, UK &2000' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 

12,58 2,93 12,58 2,93 10(4) 



43 
 

Īňŗ 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ*ȮĽĩŅĭńĬĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0338' 
9 įĻ,ħĶ,ŏĔĻĶŇĬĪĶƢȮıŇĴĶńĔļŅ 

 
+ȮȮDr,techn,ȮChemical Technology 

of Inorganic Materials &Ceramics', 
Vienna University of Technology,  
AustriaȮ&0003' 
+ȮȮĺĪ,Ĵ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ-ŏĪėőĬőĸĵňŏĞĶŅ
ĴŇĔ',Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2540' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2538' 

13,46 2,70 13,46 2,70 50(8) 

10 įĻ,ħĶ,ěńĬĪĶŅĺĶĶĦȮıŋƞĴĝŌ
ĻńĔħŇś 
 

+ȮȮPh,D,Ȯ&Polymer Science and  
Engineering', Lehigh University, 
USAȮ&2000' 
+ȮȮĺĪ,Ĵ,Ȯ&ŏėĴň',, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2533' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴň' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2531' 

7,25 8,30 7,25 8,30 59(4) 

11 įĻ,ħĶ,ħĶĶĝĬňȮıńĪīĺĶŅĔĶ 
 

+ȮȮĺĪ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢ, 
ĬŅĬŅĝŅĨŇ' ĺŇĪĵŅĸńĵĮƕőĨĶŏĸňĵĴŐĸŃ 
ĮƕőĨĶŏėĴň,ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
&2548' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&032.' 

12,16 2,50 12,16 2,50 46(8) 

12 Ļ,ħĶ,ȮīĶĦŇĬĪĶƢȮœĝĵŏĶŊŀĚĻĶň 
 

+ȮȮPh,D,Ȯ&Metallurgy' 
University of Leeds, UKȮ&1998' 
+ȮȮĺĪ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1Ȯ&ŏėĴň
ŀŋĨĽŅľĔĶĶĴ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0314' 

12,11 10,20 12,11 10,20 154(17) 
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Īňŗ 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ*ȮĽĩŅĭńĬĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

13 įĻ,ħĶ,ȮĻŋĳĶŇĬĪĶƢȮœĝĵĔĸŅĚ
ŏĴŊŀĚ 
 

+ȮȮPh,D,Ȯ&Fuel and Energy', 
University of Leeds, UK &2001' 
+ȮȮĺĪ,Ĵ,Ȯ&ŏėĴňŏĪėĬŇė', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2537' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&2529' 

3,71 9,60 3,71 9,60 82(12) 

14 įĻ,ĽŅīŇĨȮĮƕĵĬĸŇĬĴŅĻ 
 

+ȮȮĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0315' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0312' 

10,46 2,66 10,46 2,66 25(6) 

15 ŀ,ħĶ,ȮŐĽĬėņȮĬŋŏĽĬ 
 

+ȮȮĺĪ,ħ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0336' 
+ȮȮĺĪ,Ĵ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0331' 
+ȮȮĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0323' 

13,00 2,00 13,00 2,00 7(2) 

 
ľĴŅĵŏľĨŋ * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 ĸņħńĭĪňŗȮ/Ȯ+Ȯ15ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
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3,2,2ȮŀŅěŅĶĵƢıŇŏĻļȮ 
 -œĴƞĴň- 
 

4,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
 ĳŅėĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴȮĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıŏėĴňŀŋĨĽŅľĔĶĶĴĔƞŀĬŏĕƟŅĽŌƞ
ĔŅĶĪņĚŅĬěĶŇĚȮěŉĚœħƟĔņľĬħŒľƟĴňĔĶŃĭĺĬĺŇĝŅĔŅĶİƗĔĳŅėĽĬŅĴĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭȮ
ěņĬĺĬȮ2ȮĔĶŃĭĺĬĺŇĝŅȮħńĚĬňŘ 
 209493ȮĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬȮ ěņĬĺĬȮ2ȮľĬƞĺĵĔŇĨȮĽņľĶńĭŐįĬĔŅĶŏĶňĵĬŐĭĭĮĔĨŇ 
 209494ȮĽľĔŇěĻŉĔļŅ  ěņĬĺĬȮ6ȮľĬƞĺĵĔŇĨȮĽņľĶńĭŐįĬĔŅĶŏĶňĵĬŐĭĭĽľĔŇěĻŉĔļŅ 
 

4,1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ 
0.7271ȮĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 

(1) ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĺŇĻĺĔĶĶĴŏėĴňȮĔŅĶėĺĭėŋĴĔŅĶįĸŇĨȮĽņľĶńĭ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

(2) ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶįĸŇĨȮėĺĭėŋĴĔŅĶįĸŇĨȮŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅŒĬĔŅĶįĸŇĨœħƟ 
(3) ĬńĔĻŉĔļŅĽŅĴŅĶĩĨŇħĨńŘĚĝŋħĪħĸŀĚŐĸŃŏėĶŊŗŀĚĴŊŀĽņľĶńĭĮĢŇĭńĨŇĚŅĬĨŅĴĕŀĭŏĕĨĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ
œħƟ 

(4) ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĽŅĶĽĬŏĪĻĽņľĶńĭŀŀĔŐĭĭĔŅĶĪħĸŀĚŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚœħƟ 
(5) ĬńĔĻŉĔļŅĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĬņŏĽĬŀįĸĔŅĶĪħĸŀĚħƟĺĵĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬœħƟ 

 

0.7272ȮĽľĔŇěĻŉĔļŅ 

(1) ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĺŇĻĺĔĶĶĴŏėĴňȮĔŅĶėĺĭėŋĴĔŅĶįĸŇĨȮĽņľĶńĭ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

(2) ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĴňĪńĔļŃĽņľĶńĭĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
(3) ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĽŅĶĽĬŏĪĻĽņľĶńĭŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮŐĸŃ
ĬņŏĽĬŀįĸĔŅĶĪħĸŀĚħƟĺĵĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬœħƟ 

(4) ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŌƟŏĕƟŅŒěĶŃĭĭĚŅĬĴŅĔĵŇŗĚĕŉŘĬȮĴňĔŅĶıńĥĬŅĨĬŏŀĚȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĴň
ėĺŅĴĶńĭįŇħĝŀĭĴŅĔĕŉŘĬ 
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4.2 ĝƞĺĚŏĺĸŅȮ 
ĔĶŃĭĺĬĺŇĝŅ ĝńŘĬĮƖ ĳŅėĔŅĶĻŉĔļŅ 

0.7271ȮĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
0.7272ȮĽľĔŇěĻŉĔļŅ 

4 
4 

1 
2 

 

4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ĔĶŃĭĺĬĺŇĝŅ ĔŅĶěńħŏĺĸŅ 

0.7271ȮĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
0.7272ȮĽľĔŇěĻŉĔļŅ 

œĴƞĬƟŀĵĔĺƞŅȮ6 ĽńĮħŅľƢ 
ěńħŏĨŖĴŏĺĸŅȮ/ȮĳŅėĔŅĶĻŉĔļŅ 

 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 

5,1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ĔĶŃĭĺĬĺŇĝŅȮ209497ȮĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ&Special Problems in Industrial Chemistry' 

ěņĬĺĬȮ4ȮľĬƞĺĵĔŇĨȮŏĜıŅŃŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇȮŏĮƦĬĔŅĶŏĶňĵĬŐĸŃĪņĺŇěńĵőħĵĨĶĚěŅĔĮƤĠľŅĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮőħĵĴňŀŅěŅĶĵƢĪņľĬƟŅĪňŗĔņĔńĭħŌŐĸŐĸŃŒľƟėņĮĶŉĔļŅȮȮĞŉŗĚĬńĔĻŉĔļŅěŃœħƟĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵŒĬ
ľńĺĕƟŀĺŇěńĵĪňŗĽŀħėĸƟŀĚĔńĭĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶľĶŊŀĮƤĠľŅěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮȮőħĵľńĺĕƟŀĕŀĚ
őėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵŀŅěŏĽĬŀěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĸŊŀĔĪņĚŅĬĺŇěńĵŒĬ
ľńĺĕƟŀĪňŗĨĬŏŀĚĽĬŒěĨŅĴėĺŅĴĝŀĭľĶŊŀėĺŅĴĩĬńħȮľĶŊŀŀŅěŏĽĬŀěŅĔĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀĬńĔĻŉĔļŅŏŀĚȮȮĪńŘĚĬňŘ
ŏĬŊŘŀľŅŐĸŃĕŀĭŏĕĨőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĨƟŀĚĴňĪķļġňıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŐįĬĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮœħƟŐĔƞȮŏėĴň
ŀŋĨĽŅľĔĶĶĴȮľĶŊŀĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮőħĵįĸĸńıīƢĪňŗœħƟěŅĔĚŅĬĺŇěńĵĔƞŀŒľƟŏĔŇħŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃ
ĮĶŃĵŋĔĨƢȮĔŅĶŐĔƟœĕĮƤĠľŅȮŐĸŃŏĔŇħĬĺńĨĔĶĶĴ 
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5.2 įĸĔŅĶŏĶňĵĬĶŌƟȮ 
(1) ĬńĔĻŉĔļŅĽŅĴŅĶĩĬņėĺŅĴĶŌƟŐĸŃľĸńĔĔŅĶĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢȮŏėĴňȮŏėĴňŀŋĨĽŅľĔĶĶĴȮŐĸŃĺŇĻĺĔĶĶĴŏėĴňœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĽņľĶńĭĚŅĬĺŇěńĵĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴľĶŊŀĚŅĬĺŇěńĵěŅĔ
ĳŅėŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

(2) ĬńĔĻŉĔļŅĽŅĴŅĶĩħņŏĬŇĬĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚœħƟ 

(3) ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶŃĴĺĸįĸĔŅĶĪħĸŀĚȮŐĸŃŀĳŇĮĶŅĵįĸĔŅĶ
ĪħĸŀĚȮŏĕňĵĬĶŅĵĚŅĬĺŇěńĵȮŐĸŃĬņŏĽĬŀœħƟȮĶĺĴĩŉĚĽŅĴŅĶĩĬņŏĽĬŀŐĬĺĪŅĚŏıŊŗŀĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴěŅĔ
įĸĚŅĬĺŇěńĵĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŀŋĨĽŅľĔĶĶĴľĶŊŀĝŋĴĝĬ 

(4) ĬńĔĻŉĔļŅĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴȮĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňėĺŅĴĶńĭįŇħĝŀĭȮŏėŅĶı
ĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮ 

  

3,1ȮĝƞĺĚŏĺĸŅȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĝńŘĬĮƖĪňŗȮ2ȮȮŏĜıŅŃŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇ 

 

5,4 ěņĬĺĬľĬƞĺĵĔŇĨȮ 
4 ľĬƞĺĵĔŇĨ 
 

3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔŏĶňĵĬŐįĬĔŅĶĻŉĔļŅŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ0ȮőħĵĳŅėĺŇĝŅěńħĔŇěĔĶĶĴŏıŊŗŀ

ŐĬŃĬņĔŅĶŏĸŊŀĔŐįĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶńĭĪĶŅĭĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĔƞŀĬĔŅĶĨńħĽŇĬŒěŏĸŊŀĔŐįĬĪňŗĨĶĚĔńĭėĺŅĴĽĬŒě
ŐĸŃėĺŅĴĩĬńħĕŀĚĨĬŏŀĚȮĪńŘĚĬňŘĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔľĶŊŀėŇħľńĺĕƟŀőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĪňŗĽŀħėĸƟŀĚĔńĭŐįĬĕŀĚ
ĨĬŏŀĚŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮľĶŊŀȮ0ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĬŀĔěŅĔĬňŘĵńĚœħƟĶĺĭĶĺĴĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢĭĬŏĺĭœĞĨƢĕŀĚ
ĳŅėĺŇĝŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĶńĭĪĶŅĭŐĬĺĪŅĚĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢŒĬŐĨƞĸŃŐįĬ 

 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 
ĳŅėĺŇĝŅħņŏĬŇĬĔŅĶĨńŘĚĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅőħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬ

ľĶŊŀĚŅĬĺŇěńĵŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶȮŐĸŃĴňėĦŅěŅĶĵƢŒĬĳŅėĺŇĝŅľĶŊŀįŌƟĪĶĚėŋĦĺŋĥŇěŅĔŀĚėƢĔĶĳŅĵĬŀĔŏĮƦĬĔĶĶĴĔŅĶ
ĽŀĭŀňĔœĴƞĬƟŀĵĔĺƞŅȮ/ȮĪƞŅĬȮĔŅĶěńħĽŀĭěŃħņŏĬŇĬĔŅĶľĸńĚěŅĔĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅĴňėĺŅĴŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮőħĵĬńĔĻŉĔļŅěŃœħƟĶńĭĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀőħĵĮŅĔŏĮĸƞŅȮĔŅĶĨŀĭ
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ėņĩŅĴȮŐĸŃŏŀĔĽŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĕŀĚőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮĞŉŗĚĨƟŀĚĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵŐĸƟĺ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
/,ȮĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĪńĔļŃĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĴňĔŅĶŀĭĶĴİƗĔŏĨĶňĵĴĪńĔļŃĪňŗěņŏĮƦĬ 
+ȮĴňĔŅĶŏĶňĵĬĶŌƟŐĸŃĽŊĭėƟĬħƟĺĵĨĬŏŀĚȮįƞŅĬĕƟŀŐĬŃĬņ
ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮƤĠľŅ
ıŇŏĻļ 

- ĴňĔŅĶİƗĔĮĢŇĭńĨŇįƞŅĬĕƟŀŐĬŃĬņĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ
ŐĸŃįŌƟŏĝňŗĵĺĝŅĠ 

- ĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

- ĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŒĬŐĕĬĚĨƞŅĚŕ
ĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬŕȮŐĸŃėĦŅěŅĶĵƢ 

- ĴňĔŅĶĪņĚŅĬĺŇěńĵľĶŊŀĮƤĠľŅıŇŏĻļĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

- ĴňĔŅĶİƗĔĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŒĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅȮĶĺĴĩŉĚĔŅĶĽŀĭĮŅĔŏĮĸƞŅŒĬĔĶŃĭĺĬĺŇĝŅ
ĮƤĠľŅıŇŏĻļŐĸŃĽľĔŇěĻŉĔļŅ 
ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶŏĵňŗĵĴĝĴőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 
- ĔŅĶŀĭĶĴİƗĔĪńĔļŃĪŅĚȮCleaner Technology 
- ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
- ĔŅĶŀĭĶĴİƗĔĪńĔļŃĪŅĚĽĩŇĨŇŀŋĨĽŅľĔĶĶĴ 
- ĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ 
- ĔŅĶŀĭĶĴİƗĔĪńĔļŃħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶ
ĪņĚŅĬ 
+ȮĔŅĶĶńĭĲƤĚĮĶŃĽĭĔŅĶĦƢěŅĔĭŋėĸŅĔĶĳŅėȮ
ŀŋĨĽŅľĔĶĶĴŒĬĔŇěĔĶĶĴĮģĴĬŇŏĪĻŐĸŃĮƤěĜŇĴĬŇŏĪĻ 
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+ȮĔŅĶĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĕŀĚĳŅėĺŇĝŅŐĸŃėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢ 

0,ȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĳŅĺŃįŌƟĬņȮėĺŅĴĶńĭįŇħĝŀĭȮ
ŐĸŃėĺŅĴĴňĺŇĬńĵ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĴňĔŅĶĔņľĬħŒľƟĴňĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴŒĬĪŋĔ
ĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇŐĸŃĭŅĚĔĶŃĭĺĬĺŇĝŅĭĶĶĵŅĵȮ
őħĵŒľƟĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪņĶŅĵĚŅĬŐĸŃĔŅĶ
ĬņŏĽĬŀĶŅĵĚŅĬ 

- ĴňĔĸœĔŒĬĔŅĶĽĶƟŅĚėĺŅĴĶńĭįŇħĝŀĭȮĔŅĶĴňĺŇĬńĵĕŀĚ
ĬńĔĻŉĔļŅȮŐĸŃėĺŅĴĔĸƟŅŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮ
ŏĝƞĬȮĔŅĶĬńĭŏĺĸŅŏĶňĵĬȮĔŅĶĔņľĬħŏĺĸŅŒĬĔŅĶĽƞĚ
ĶŅĵĚŅĬȮĔŅĶĞńĔĩŅĴŒĬĝńŘĬŏĶňĵĬ 

- ĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

- ĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŒĬŐĕĬĚĨƞŅĚŕ
ĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬŕȮŐĸŃėĦŅěŅĶĵƢ 

- ĴňĔŅĶĪņĚŅĬĺŇěńĵľĶŊŀĮƤĠľŅıŇŏĻļĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 
ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
+ȮĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟĮĶŃĽŅĬĚŅĬŒĬĔŅĶĪņ
ĔŇěĔĶĶĴȮŏıŊŗŀİƗĔŒľƟĬńĔĻŉĔļŅĴňĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮ
ĳŅĺŃįŌƟĬņȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėĺŅĴĴňĺŇĬńĵ 

1,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĺŋĥŇĳŅĺŃŒĬĔŅĶ
ĮĶŃĔŀĭĽńĴĴŅĝňı 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŒĬĭŅĚ
ĔĶŃĭĺĬĺŇĝŅ 

- ĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

- ĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŒĬŐĕĬĚĨƞŅĚŕ
ĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬŕȮŐĸŃėĦŅěŅĶĵƢ 
+ȮĴňĔŅĶĪņĚŅĬĺŇěńĵľĶŊŀĮƤĠľŅıŇŏĻļĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 
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ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŇěĔĶĶĴĮģĴĬŇŏĪĻŐĸŃĮƤěĜŇĴĬŇŏĪĻ 
- ĔŇěĔĶĶĴīĶĶĴŃĽƞŀĚŒě 
+ȮĔŇěĔĶĶĴĭņŏıŖĠĮĶŃőĵĝĬƢ 

 

2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO 1: ĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĨĸŀħěĬĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮĶĺĴĪńŘĚĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 
PLO1.1: ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃ
ĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵŒľƟĽņŏĶŖěĨŅĴŏĺĸŅĪňŗ
ĔņľĬħ 

(1)ȮŏĬƟĬĔŅĶĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶŏĝƟŅ
ĝńŘĬŏĶňĵĬŐĸŃĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭ
ĔŅĶĴŀĭľĴŅĵ 

(1) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴŒĬĝńŘĬŏĶňĵĬȮ 
(2) ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀĚŅĬ 

PLO1.2: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚ
ėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĮĢŇĭńĨŇ
ĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

(1)ȮĴňĔŅĶĽŀħŐĪĶĔŐĬĺėŇħħƟŅĬ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦȮŏĝƞĬĔŅĶŀƟŅĚŀŇĚ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶľĶŊŀŀŊŗĬȮŕȮ 
(2) ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭĔŅĶĮĸŌĔİƤĚ
ŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢȮőħĵĨƟŀĚœĴƞ
ĔĶŃĪņĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀ
ĸŀĔĔŅĶĭƟŅĬŐĸŃĶŅĵĚŅĬĕŀĚįŌƟŀŊŗĬȮ
ŏĮƦĬĨƟĬȮ 
(3) ŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚ
ĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮ
ĶĺĴĪńŘĚĴňĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĝƞĬȮĔŅĶĵĔ
ĵƞŀĚĬńĔĻŉĔļŅĪňŗĪņħňȮĪņĮĶŃőĵĝĬƢ
ŐĔƞĽƞĺĬĶĺĴȮŏĽňĵĽĸŃȮŏĮƦĬĨƟĬ 

(1) ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀĚŅĬ 
(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃ
ıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶ
ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ 
(3) ĮĶŇĴŅĦĔŅĶĔĶŃĪņĪŋěĶŇĨŒĬ
ĔŅĶĽŀĭ  
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO1.3: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚ
ėĺŅĴŏėŅĶıŐĸŃĨĶŃľĬńĔŒĬ
ėŋĦėƞŅĕŀĚįŌƟŀŊŗĬ 

(1) ĔņľĬħŒľƟĴňĔŅĶĪņĚŅĬŏĮƦĬ
ĔĸŋƞĴȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬȮĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴ 

(1) ĽńĚŏĔĨıķĨŇĔĶĶĴŒĬĝńŘĬŏĶňĵĬȮ 
(2) ĔŅĶĬņŏĽĬŀĚŅĬȮĔŅĶŀĳŇĮĶŅĵ
ĔĸŋƞĴ 

PLO 2: ĭńĦĤŇĨĴňėĺŅĴĶŌƟĶŃħńĭıŊŘĬģŅĬŐĸŃĶŃħńĭĽŌĚŏıňĵĚıŀȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĽĴńĵŒľĴƞľĶŊŀěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴ
ŏėĴň 
PLO2.1: ĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵ
ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮŒĝƟŀīŇĭŅĵľĶŊŀ
ŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟ 

(1) ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬ
ľĸńĔĔŅĶĪŅĚĪķļġňŐĸŃĮĶŃĵŋĔĨƢ
ĪŅĚĮĢŇĭńĨŇȮőħĵĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮ 
(2) ěńħŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔ
ĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅħŌ
ĚŅĬľĶŊŀŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĨĶĚĴŅŏĮƦĬĺŇĪĵŅĔĶ
ıŇŏĻļŏĜıŅŃŏĶŊŗŀĚȮĨĸŀħěĬĔŅĶİƗĔ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
 

&1'ȮĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪņ 
&0'ȮĔŅĶĽŀĭ 
(3) ĶŅĵĚŅĬĮƤĠľŅıŇŏĻļŒĬ
ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļ 
(4) ĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
(5) įĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 
 

PLO0,08ȮĭńĦĤŇĨĽŅĴŅĶĩĬņ
ėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟĪńŘĚŒĬĽĩŅĬĪňŗ
ĪņĚŅĬȮĚŅĬĺŇěńĵȮľĶŊŀŒĬĚŅĬŀŊŗĬ ŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

ĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬœħƟİƗĔ
ĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅȮ
ĪńŘĚĶŃħńĭĭŋėėĸŐĸŃĔĸŋƞĴȮőħĵ
ĽŅĴŅĶĩĔĶŃĪņŒĬĶŌĮŐĭĭĨƞŅĚ ŕȮ
ħńĚĬňŘ 
(1) ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚįƞŅĬ
ĕƟŀŏĽĬŀŐĬŃĕŀĚėĦŅěŅĶĵƢŐĸŃ
ĔŅĶİƗĔĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠ
ĨĸŀħěĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 
(2) ĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮ 

(1) ĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪņ 
(2) ĔŅĶĬņŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬ
ŏĶňĵĬ 
(3) ĶŅĵĚŅĬĮƤĠľŅıŇŏĻļŒĬ
ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļ 
(4) ĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
(5) įĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 3: ĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĴňĪńĔļŃŒĬĔŅĶĪħĸŀĚŏıŊŗŀľŅĕƟŀĴŌĸıŊŘĬģŅĬŒĬĶŃħńĭľƟŀĚĪħĸŀĚȮĶĺĴĪńŘĚ
ĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŐĸŃ
ĽŅĴŅĶĩĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 
PLO1,/8ȮĭńĦĤŇĨĽŅĴŅĶĩ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĔŖĭĨńĺŀĵƞŅĚ
ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮħņŏĬŇĬĔŅĶ
ĪħĸŀĚȮĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸ
ĔŅĶĪħĸŀĚȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬ
ŀŋĨĽŅľĔĶĶĴŏėĴňœħƟ 

ĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĪńŘĚŐĭĭĮĢŇĭńĨŇĔŅĶŒĬĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĽŀĬŏĝŇĚĔŅĶ
İƗĔŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶȮ
(workshop learning)ŒĬ
ĔĶŃĭĺĬĺŇĝŅĭĶĶĵŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

(1) ĚŅĬĴŀĭľĴŅĵ 
(2) ĔŅĶĬņŏĽĬŀĚŅĬ 
(3) ĔŅĶĽŀĭ 

PLO1,08ȮĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔ
ŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀȮ&ŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮłĸł'ȮœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚ 

(1) ĴňĔŅĶŀĭĶĴİƗĔŏĨĶňĵĴĪńĔļŃ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĪňŗ
ěņŏĮƦĬ 
(2) ĴňĔŅĶŏĶňĵĬĶŌƟŐĸŃĽŊĭėƟĬħƟĺĵ
ĨĬŏŀĚȮįƞŅĬĕƟŀŐĬŃĬņĕŀĚ
ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĮƤĠľŅıŇŏĻļ 
(3) ĴňĔŅĶİƗĔĮĢŇĭńĨŇįƞŅĬĕƟŀŐĬŃĬņ
ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĝňŗĵĺĝŅĠ 
(4) ĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴŒĬĳŅėŀŋĨĽŅľĔĶĶĴ 
(5) ĴňĔŅĶĪņĚŅĬĺŇěńĵľĶŊŀĮƤĠľŅ
ıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 

(1) ĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪņ 
(2) ĔŅĶĬņŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬ
ŏĶňĵĬ 
(3) ĶŅĵĚŅĬĮƤĠľŅıŇŏĻļŒĬ
ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļ 
(4) ĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
(5) įĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 

PLO1,18ȮĭńĦĤŇĨĽŅĴŅĶĩĬņŏĽĬŀ
ŐĬĺĪŅĚŏıŊŗŀĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗ
ŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴ 

ĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬœħƟİƗĔ
ĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅȮ
ĪńŘĚĶŃħńĭĭŋėėĸŐĸŃĔĸŋƞĴȮőħĵ
ĽŅĴŅĶĩĔĶŃĪņŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮ
ħńĚĬňŘ 

&/'ȮĔŅĶĽŀĭŐĭĭĕƟŀŏĕňĵĬŐĸŃ
ŐĭĭĮŅĔŏĮĸƞŅ 
&0'ȮĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶ
ĬņŏĽĬŀįĸĔŅĶėƟĬėĺƟŅľĶŊŀįĸĔŅĶ
ĪņőėĶĚĚŅĬĵƞŀĵ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
&/'ȮĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚįƞŅĬ
ĕƟŀŏĽĬŀŐĬŃĕŀĚėĦŅěŅĶĵƢŐĸŃ
ĔŅĶİƗĔĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠ
ĨĸŀħěĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 
&0'ȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴ 

&1'ȮĶŅĵĚŅĬŐĸŃĔŅĶĽŀĭĮƤĠľŅ
ıŇŏĻļ 
&2'ȮĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
&3'ȮįĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 

PLO 4: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŐĸŃĴňėĺŅĴĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĨĸŀħěĬĴňėĺŅĴıĶƟŀĴŐĸŃĴňĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅĨĬŏŀĚ 
PLO2,/8ȮĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬ
ŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŒĝƟ
ĽņľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

(1) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŅĵĺŇĝŅĨƞŅĚȮŕȮĪňŗĽƞĚŏĽĶŇĴŒľƟ
ĬńĔĻŉĔļŅœħƟŒĝƟėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŏĸŊŀĔĽŅĶĽĬŏĪĻŐĸŃİƗĔĪńĔļŃ
ĔŅĶĬņŏĽĬŀĕƟŀĽĬŏĪĻħƟĺĵĺŇīňĔŅĶ
ĪňŗľĸŅĔľĸŅĵŏľĴŅŃĽĴĔńĭįŌƟĲƤĚȮ
ŐĸŃŏĬŊŘŀľŅĪňŗĬņŏĽĬŀ 

(1) ĚŅĬĴŀĭľĴŅĵ 
(2) ĔŅĶĬņŏĽĬŀĚŅĬ 
(3) ĶŅĵĚŅĬŐĸŃĔŅĶĽŀĭĮƤĠľŅ
ıŇŏĻļ 
&2'ȮĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
&3'ȮįĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 

PLO2,08ȮĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋŐĸŃ
ŐĔƟőěĪĵƢĮƤĠľŅĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

(1) ĔŅĶĽŀĬľĸńĔĔŅĶĪŅĚĪķļġň
įƞŅĬĔŅĶŒĝƟĨńĺŀĵƞŅĚěĶŇĚŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨĪŅĚŏėĴňŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴ 
(0)ȮĔŅĶĽŀĬőħĵĴŀĭľĴŅĵŒľƟ
ėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮőħĵŒĝƟĮƤĠľŅěĶŇĚ
ŒĬŀŋĨĽŅľĔĶĶĴŏĮƦĬģŅĬȮĴňĔŅĶ 
ŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŐĸŃ
ŒĝƟĺŇīňĔŅĶĽŀĬŐĭĭŀĳŇĮĶŅĵ 
(3) ěńħŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔ
ĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅħŌ
ĚŅĬľĶŊŀŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĨĶĚĴŅŏĮƦĬĺŇĪĵŅĔĶ

(1) ĔŅĶĽŀĭŐĭĭĕƟŀŏĕňĵĬŐĸŃ
ŐĭĭĮŅĔŏĮĸƞŅ 
(2) ĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶ
ĬņŏĽĬŀįĸĔŅĶėƟĬėĺƟŅľĶŊŀįĸĔŅĶ
ĪņőėĶĚĚŅĬĵƞŀĵ 
(3) ĶŅĵĚŅĬŐĸŃĔŅĶĽŀĭĮƤĠľŅ
ıŇŏĻļ 
&2'ȮĶŅĵĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬ
ĺŇĝŅĽľĔŇěĻŉĔļŅ 
&3'ȮįĸĔŅĶĮĢŇĭńĨŇěŅĔĔŅĶİƗĔĚŅĬ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ıŇŏĻļŏĜıŅŃŏĶŊŗŀĚȮĨĸŀħěĬĔŅĶİƗĔ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

PLO38ȮĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬŏĮƦĬ
ĔĸŋƞĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĽħĚ
ĭĪĭŅĪĪńŘĚĔŅĶŏĮƦĬįŌƟĬņŐĸŃįŌƟ
ĨŅĴĪňŗħňȮĴňėĺŅĴŏĕƟŅŒěŒĬĺŇĝŅĝňıȮ
ŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıŏėĴň
ŀŋĨĽŅľĔĶĶĴĨƞŀĔŅĶıńĥĬŅ
ĮĶŃŏĪĻ 

&/'ȮȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĪňŗŏĬƟĬĔŅĶĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚ
įŌƟŏĶňĵĬĔńĭįŌƟŏĶňĵĬŐĸŃįŌƟŏĶňĵĬĔńĭ
įŌƟĽŀĬ 
&0'ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĪňŗĴňĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮŏıŊŗŀĽƞĚŏĽĶŇĴ
ĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬņ
ŐĸŃįŌƟĨŅĴȮ 
&1'ȮěńħĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟŒĬ
ĳŅėĮĢŇĭńĨŇȮŏĝƞĬȮĔŅĶİƗĔĚŅĬȮĽľ
ĔŇěĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟĽŅĴŅĶĩ
ĪņĚŅĬĔńĭįŌƟŀŊŗĬȮĴňĴĬŋļĵĽńĴıńĬīƢȮ
ŐĸŃĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭ
ĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶ
ĪňŗœĮĮĢŇĭńĨŇĚŅĬœħƟ 
 

&/'ȮȮıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔ
ĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬņŏĽĬŀ
ĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬȮ 
&0'ȮȮıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶ
ĶƞĺĴĔŇěĔĶĶĴĨƞŅĚ ŕȮ 
&1'ȮȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶİƗĔĚŅĬ
ľĶŊŀĽľĔŇěĻŉĔļŅěŅĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

PLO48ȮĭńĦĤŇĨĴňĪńĔļŃĔŅĶėŇħ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĪňŗěņŏĮƦĬ
ĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴňȮőħĵ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴȮĴňĪńĔļŃħƟŅĬĔŅĶĽŊĭėƟĬ
ŐĸŃěńħĔŅĶĕƟŀĴŌĸĽŅĶĽĬŏĪĻȮ
ĶĺĴĩŉĚĔŅĶŏĸŊŀĔŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňħƟŅĬĔŅĶĽŊŗŀĽŅĶĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀĽŊŗŀĽŅĶŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸĪńŘĚŐĭĭĮŅĔŏĮĸƞŅŐĸŃ
ĔŅĶŏĕňĵĬ 

&/'ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟĬńĔĻŉĔļŅœħƟ
ĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅőħĵŒĝƟ
ŏĪėĬŇėĪŅĚėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇŐĸŃ
őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 
&0'ȮȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŅĵĺŇĝŅĨƞŅĚȮŕȮĪňŗĽƞĚŏĽĶŇĴŒľƟ
ĬńĔĻŉĔļŅœħƟŏĸŊŀĔŐĸŃŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗ
ľĸŅĔľĸŅĵĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶ 

&/'ȮįĸĔŅĶĽŀĭŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĔƟœĕĮƤĠľŅħƟĺĵ
ŏĪėĬŇėĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ 
&0'ȮȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŀīŇĭŅĵĩŉĚĕƟŀěņĔńħȮŏľĨŋįĸŒĬ
ĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕȮŒĬ
ĔŅĶŀĳŇĮĶŅĵĪňŗĴňĔŅĶĬņŏĽĬŀĨƞŀ
ĝńŘĬŏĶňĵĬ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
&1'ȮȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŅĵĺŇĝŅĨƞŅĚȮŕȮĪňŗĽƞĚŏĽĶŇĴŒľƟ
ĬńĔĻŉĔļŅœħƟŒĝƟėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŏĸŊŀĔĽŅĶĽĬŏĪĻŐĸŃİƗĔĪńĔļŃ
ĔŅĶĬņŏĽĬŀĕƟŀĽĬŏĪĻħƟĺĵĺŇīňĔŅĶ
ĪňŗľĸŅĔľĸŅĵŏľĴŅŃĽĴĔńĭįŌƟĲƤĚȮ
ŐĸŃŏĬŊŘŀľŅĪňŗĬņŏĽĬŀ 

 

3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ(Curriculum 
Mapping) 

- įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĞŉŗĚėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĴň
ėĺŅĴľĴŅĵħńĚĬňŘ 

GELO 1: ŏĮƦĬĭŋėėĸŏĶňĵĬĶŌƟ 
1.1 ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņĚŅĬŀĵƞŅĚ
Įĸŀħĳńĵ 

1.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĨĶĚĮĶŃŏħŖĬ 
1.3 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĕƟŀĴŌĸĨƞŅĚȮŕȮŒĬĔŅĶħŌŐĸĨĬŏŀĚŐĸŃįŌƟŀŊŗĬŀĵƞŅĚŏľĴŅŃĽĴȮŀŅĪŇȮĽŋĕĳŅıĔŅĵȮŒěȮĔŅĶŏĚŇĬ 
1.4 ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŐĸŃĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅŏıŊŗŀŒľƟœħƟįĸĸńıīƢĨŅĴĪňŗ
ėŅħľĺńĚ 

GELO 2: ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 2.1 ŐĽħĚŀŀĔĞŉŗĚĪńĔļŃĔŅĶėŇħĪňŗĴňĮĶŃĽŇĪīŇįĸȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚȮŐĔƟœĕȮľĶŊŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 
 2.2 ĮĶńĭĨńĺŐĸŃŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅœħƟ 
GELO 3: ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 

3.1 ĮĢŇĭńĨŇĨŅĴľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮŏėŅĶıĽŇĪīŇĴĬŋļĵĝĬȮĔĸƟŅĨƞŀĨƟŅĬŒĬĔŅĶĔĶŃĪņĪňŗœĴƞĩŌĔĨƟŀĚȮŏĽĬŀ
ŐĬĺĪŅĚĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒľƟĔńĭĽńĚėĴ 

 3.2 ŐĽħĚŀŀĔĞŉŗĚėĺŅĴŏĮƦĬįŌƟŒľƟőħĵœĴƞėņĬŉĚĩŉĚĽŇŗĚĨŀĭŐĪĬȮĴňěŇĨŏĽňĵĽĸŃ 
 3.3 ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 3.4 ĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĴňĽŋĬĪĶňĵŃĪŅĚĻŇĸĮŃ 
 3.5 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴ 
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- įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶŒĬľĴĺħĺŇĝŅŏĜıŅŃȮĞŉŗĚėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĴňėĺŅĴľĴŅĵħńĚĬňŘ 
PLO /8ȮĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĨĸŀħěĬĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮĶĺĴĪńŘĚĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

PLO 1.1: ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽņŏĶŖěĨŅĴŏĺĸŅĪňŗĔņľĬħ 
PLO 1.2: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨŐĸŃĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
PLO 1.3: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴŏėŅĶıŐĸŃĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚįŌƟŀŊŗĬ 

PLO 2: ĭńĦĤŇĨĴňėĺŅĴĶŌƟĶŃħńĭıŊŘĬģŅĬŐĸŃĶŃħńĭĽŌĚŏıňĵĚıŀȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĽĴńĵŒľĴƞľĶŊŀěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴň 

PLO 2.1: ĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮŒĝƟŀīŇĭŅĵľĶŊŀŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟ 
PLO 2.2: ĭńĦĤŇĨĽŅĴŅĶĩĬņėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟĪńŘĚŒĬĽĩŅĬĪňŗĪņĚŅĬȮĚŅĬĺŇěńĵȮľĶŊŀŒĬĚŅĬŀŊŗĬ ŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

PLO 3: ĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĴňĪńĔļŃŒĬĔŅĶĪħĸŀĚŏıŊŗŀľŅĕƟŀĴŌĸıŊŘĬģŅĬŒĬĶŃħńĭľƟŀĚĪħĸŀĚȮĶĺĴĪńŘĚ
ĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮŐĸŃĽŅĴŅĶĩ
ĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

PLO 3.1ȮĭńĦĤŇĨĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĔŖĭĨńĺŀĵƞŅĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮħņŏĬŇĬĔŅĶĪħĸŀĚȮ
ĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴįĸĔŅĶĪħĸŀĚȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬľĬƞĺĵĮĢŇĭńĨŇĔŅĶŒĬŀŋĨĽŅľĔĶĶĴŏėĴňœħƟ 
PLO 3.2:ȮĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀȮ&ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮłĸł'ȮœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚ 
PLO 3.3ȮĭńĦĤŇĨĽŅĴŅĶĩĬņŏĽĬŀŐĬĺĪŅĚŏıŊŗŀĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

PLO 4: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŐĸŃĴňėĺŅĴĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĨĸŀħěĬĴňėĺŅĴıĶƟŀĴŐĸŃĴňĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅĨĬŏŀĚ 

PLO 4.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŒĝƟĽņľĶńĭĔŅĶ
ıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
PLO 4.2: ĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

PLO 5: ĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĔĸŋƞĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĽħĚĭĪĭŅĪĪńŘĚĔŅĶŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴĪňŗħňȮĴň
ėĺŅĴŏĕƟŅŒěŒĬĺŇĝŅĝňıȮŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıŏėĴňŀŋĨĽŅľĔĶĶĴĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 
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PLO 6: ĭńĦĤŇĨĴňĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĪňŗěņŏĮƦĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴňȮőħĵĽŅĴŅĶĩŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮĴňĪńĔļŃħƟŅĬĔŅĶĽŊĭėƟĬŐĸŃěńħĔŅĶĕƟŀĴŌĸĽŅĶĽĬŏĪĻȮĶĺĴĩŉĚĔŅĶŏĸŊŀĔŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňħƟŅĬĔŅĶĽŊŗŀĽŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸĪńŘĚŐĭĭĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ(PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ (Curriculum Mapping) 
 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(GELOs : General Education Learning Outcomes) 
ĸņħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

(GELOs) 
GELO1 

ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO2 
ŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

(Innovative co-
creator) 

GELO3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔĪňŗĴň
ėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 

(Active citizen) 

  
ĶľńĽ
ĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5 

1 001101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1   Ź       

2 001102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2  Ź       

3 001201 
ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸ 
Critical Reading and Effective Writing   Ź       

4 001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
English in Science and Technology Context   Ź       
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ĸņħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
(GELOs) 

GELO1 
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO2 
ŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

(Innovative co-
creator) 

GELO3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔĪňŗĴň
ėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 

(Active citizen) 

  
ĶľńĽ
ĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5 

5 009103 
ĔŅĶĶŌƟĽŅĶĽĬŏĪĻŐĸŃĔŅĶĬņŏĽĬŀĽŅĶĽĬŏĪĻ 
Information Literacy and Information 
Presentation 

Ź        

6 011152 ěĶŇĵĻŅĽĨĶƢŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 
Ethics for Good Quality of Life   Ź      

7 012200 ěŇĨŀŅĽŅ 
Mind Volunteer      Ź   

8 063101 ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĨĬŏŀĚ 
Learning for Self-Development    Ź     

9 140104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship     Ź   Ź 

10 201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science        Ź  
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ĸņħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
(GELOs) 

GELO1 
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO2 
ŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

(Innovative co-
creator) 

GELO3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔĪňŗĴň
ėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 

(Active citizen) 

  
ĶľńĽ
ĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5 

11 201190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ ŐĸŃ
ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and Science 
Communication    Ź    

 

12 204100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
Information Technology and Modern Life  

Ź        
13 210100 őĸĔĕŀĚĺńĽħŋ 

World of Materials    Ź     
14 702101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 

Finance for Daily Life     Ź      
15 703103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 

Introduction to Entrepreneurship and Business    Ź     
16 751100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěņĺńĬ 

Economics for Everyday Life      Ź     
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ĸņħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
(GELOs) 

GELO1 
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO2 
ŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

(Innovative co-
creator) 

GELO3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔĪňŗĴň
ėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 

(Active citizen) 

  
ĶľńĽ
ĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 3.1 3.2 3.3 3.5 

17 888107 ĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴ 
Business Startup on Digital Platform     Ź     

 

ľĴŅĵŏľĨŋ: ľĸńĔĽŌĨĶœĴƞœħƟĔņľĬħŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭȮGELOs ĕƟŀȮ1.4, 2.2ȮŐĸŃ 3.4 

 

ľĴĺħĺŇĝŅŏĜıŅŃ 
ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

  ĔĸŋƞĴĺŇĝŅŐĔĬ             

1 202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 

Basic Biology / 

   Ź Ź Ź Ź      



63 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

2 202103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ 

Biology Laboratory / 

   Ź Ź Ź Ź      

3 203103 ŏėĴňĪńŗĺœĮȮ1 

General Chemistry 1 

   Ź Ź Ź Ź      

4 203104 ŏėĴňĪńŗĺœĮȮ2 

GeneralȮChemistry 2 

   Ź Ź Ź Ź      

5 203107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 

General Chemistry Laboratory 1 

   Ź Ź Ź Ź      

6 203108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 

General Chemistry Laboratory 2 

   Ź Ź Ź Ź      

7 203235 ŏėĴňĺŇŏėĶŅŃľƢ 

Analytical Chemistry 

   Ź Ź Ź Ź      



64 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

8 203288 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 

Analytical Chemistry Laboratory 

   Ź Ź Ź Ź      

9 204102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶĽņĶĺě
ħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

Intelligent Data Analysis: Survey of 
Techniques and Applications 

   

Ź Ź Ź Ź 
     

10 206115 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ  1 

Calculus for Natural Science 1 

   Ź Ź Ź Ź      

11 206116 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 2 

Calculus for Natural Science 2 

   Ź Ź Ź Ź      

12 207117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1   

Physics Laboratory 1 

   Ź Ź Ź Ź      

13 207187 ĲƕĽŇĔĽƢȮ1 

Physic 1 

   Ź Ź Ź Ź      



65 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

  ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ             

1 203222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 

Physical Chemistry 1 

   Ź Ź Ź Ź      

2 203228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 1 

Physical Chemistry Laboratory 1 

   Ź Ź Ź Ź      

3 203331 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 

Instrumental Methods of Chemical 

Analysis 

   

Ź Ź Ź Ź 
     

4 203337 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵ

ŏėĶŊŗŀĚĴŊŀ 

Instrumental Methods of Chemical 

Analysis Laboratory 

   

Ź Ź Ź Ź 
     

5 208346 ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 

Statistics for Industrial Chemistry 

   Ź Ź Ź Ź      



66 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

6 209201 ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 

Chemical Stoichiometry 

   Ź Ź    Ź   Ź 
7 209251 ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 

Introduction to Ceramics Ź   Ź  Ź Ź  Ź    

8 209271 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴ 1 

Unit Operations of Industrial 

Chemistry 1 

   Ź Ź       Ź 

9 209272 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň

ŀŋĨĽŅľĔĶĶĴ 1 

Unit Operations of Industrial 

Chemistry Laboratory 1 

   Ź Ź Ź     Ź Ź 

10 209301 ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 

Industrial Process Chemistry 

   Ź Ź Ź Ź  Ź Ź  Ź 



67 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

11 209302 ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 

Industrial Process Chemistry 

Laboratory 

   Ź Ź Ź Ź    Ź Ź 

12 209303 ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ

ŀŋĨĽŅľĔĶĶĴ 

Characterization of Industrial 

Materials 

   Ź Ź  Ź  Ź    

13 209493 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 

Industrial Chemistry Training Ź Ź Ź  Ź Ź Ź Ź  Ź Ź Ź 
14 209494 ĽľĔŇěĻŉĔļŅ 

Cooperative Education Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź 
15 209497 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 

Special Problems in Industrial 

Chemistry 

Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

16 209498 ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 

Seminar in Industrial Chemistry Ź Ź Ź Ź Ź      Ź Ź 
17 253303 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴĮĸŀħĳńĵ

ŒĬŀŋĨĽŅľĔĶĶĴ 

Environmental and Safety 

Management in Industry 

   
Ź Ź Ź Ź 

     

18 255323 ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 

Introduction to Quality Assurance    Ź Ź Ź Ź      
  ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ&ŐįĬȮ1 ŏėĴň

ŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ' 

            

1 203203 ŏėĴňŀŇĬĪĶňĵƢȮ1  

Organic Chemistry 1 

   Ź Ź Ź Ź      

2 203207 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 

Organic Chemistry Laboratory 1 

   Ź Ź Ź Ź      
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

3 209270 ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚŏėĴň

ŀŋĨĽŅľĔĶĶĴ  

Transport Phenomena of Industrial 

Chemistry 

   Ź      Ź  Ź 

4 209370 ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢ

ŏėĴň  

Kinetic Chemistry and Chemical 

Reactor Design 

   Ź Ź       Ź 

5 209375 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴ 2 

Unit Operations of Industrial 

Chemistry 2 

   Ź Ź Ź Ź      

6 209376 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴ 3 

Unit Operations of Industrial 

Chemistry 3 

   Ź Ź    Ź   Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

7 209377 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň

ŀŋĨĽŅľĔĶĶĴ 2 

Unit Operations of Industrial 

Chemistry Laboratory 2 

   Ź Ź Ź Ź    Ź Ź 

  ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ&ŐįĬȮ2 
ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň'             

1 209254 ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴŒĬ
ŀŋĨĽŅľĔĶĶĴ 
Production of Conventional 
Ceramics in Industry 

Ź   Ź Ź Ź Ź  Ź   Ź 

2 209351 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1 
Silicate Science 1    Ź     Ź  Ź Ź 

3 209352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 
Silicate Science 2    Ź     Ź   Ź 



71 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

4 209358 ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 
Drying and Firing Technology in 
Ceramic Processing 

Ź   Ź Ź Ź Ź  Ź Ź  Ź 

5 209361 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨ 1 
Silicate Science Laboratory 1    Ź  Ź     Ź Ź 

6 209362 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨ 2 
Silicate Science Laboratory 2    Ź  Ź     Ź Ź 

7 209368 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶ
ŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 
Drying and Firing Technology in 
Ceramic Processing Laboratory 

Ź   Ź Ź Ź Ź  Ź  Ź Ź 

8 209455 ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 
Glaze Technology and Ceramic 
Pigment 

Ź   Ź Ź Ź Ź  Ź Ź  Ź 



72 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

9 209457 ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃ
ėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 
Production Efficiency and Quality 
Enhancement of Ceramic Products 

Ź   Ź Ź Ź Ź Ź Ź Ź   

10 209465 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 
Glaze Technology and Ceramic 
Pigment Laboratory 

Ź   Ź Ź Ź Ź  Ź  Ź Ź 
  ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ             

1 110332 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢȮ 

Product Design 

   Ź Ź Ź Ź      

2 203211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 

Fundamental Inorganic Chemistry 

   Ź Ź Ź Ź      

3 203250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 

Environmental Chemistry 

   Ź Ź Ź Ź      
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

4 203315 ĽĴĴŅĨĶŐĸŃıńĬīŃ 

Symmetry and Bonding 

   Ź Ź Ź Ź      

5 203316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸ

ĸŇĔ 

Coordination and Organometalic 

Chemistry 

   Ź Ź Ź Ź      

6 203318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  

Inorganic Chemistry Laboratory 

   Ź Ź Ź Ź      

7 203323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 

Physical Chemistry 3 

   Ź Ź Ź Ź      

8 203324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 

Physical Chemistry 4 

   Ź Ź Ź Ź      

9 203327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 2 

Physical Chemistry Laboratory 2 

   Ź Ź Ź Ź      



74 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

10 203471 ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ

ıŀĸŇŏĴŀĶƢ 

Properties and Characterization of 

Polymeric Materials 

   Ź Ź Ź Ź      

11 203474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 

Reactions and Synthesis Methods 

of Polymers 

   Ź Ź Ź Ź      

12 203477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 

Polymer Chemistry Laboratory 1 

   Ź Ź Ź Ź      

13 203478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 

Polymer Chemistry Laboratory 2 

   Ź Ź Ź Ź      

14 206355 ĺŇīňŏĝŇĚĨńĺŏĸĕ  

Numerical Method 

   Ź Ź Ź Ź      
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

15 208345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ 

Statistical Quality Control 

   Ź Ź Ź Ź      

16 209203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

Introduction to Industrial Chemistry    Ź Ź Ź Ź  Ź Ź  Ź 
17 209204 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

Elementary Industrial Chemistry 

Laboratory 
   Ź Ź Ź Ź  Ź   Ź 

18 209206 ėĺŅĴĮĸŀħĳńĵĔĶŃĭĺĬĔŅĶŏėĴňŐĸŃĔŅĶ

ěńħĔŅĶĽŅĶŏėĴňĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 

Chemical Process Safety and 

Chemical ManagementȮfor 

Industrial Chemistry 

   ¶ ¶    ¶    

19 209252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ

ĚŅĬŏĪėĬŇė Ź   Ź  Ź Ź  Ź Ź   
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

Constructional and Technical 

Ceramics 

20 209253 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 

Production of Pottery Ź   Ź Ź Ź Ź  Ź  Ź  
21 209262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃ

ŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇė 

Constructional and Technical 

Ceramics Laboratory 

Ź   Ź Ź Ź Ź  Ź  Ź Ź 

22 209263 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 

Pottery Laboratory Ź   Ź Ź Ź Ź  Ź  Ź Ź 
23 209331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚ 

Fuel and Fuel Technology Ź   Ź     Ź  Ź  
24 209332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢŏĝŊŘŀŏıĸŇĚ 

Fuel Analysis Laboratory Ź     Ź Ź  Ź  Ź Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

25 209341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 

Petrochemical Industry    Ź Ź       Ź 
26 209382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 

Polymeric Materials    Ź Ź Ź Ź  Ź Ź  Ź 
27 209403 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭĽņľĶńĭĔŅĶĭņĭńħĬŘņ

ŐĸŃĬŘņŏĽňĵ 

Adsorption Technology for Water 

and Wastewater Treatment 

Ź   Ź Ź    Ź   Ź 

28 209404 ŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬĬŘņĽņľĶńĭ

ŀŋĨĽŅľĔĶĶĴŏėĴňȮ 

Circular Water Technology for 

Chemical Industry 

   Ź    Ź Ź   Ź 

29 209405 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŐĸŃ

ŏėĴňĽŃŀŅħ    Ź Ź    Ź Ź Ź Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

Chemical Process Design and 

Green Chemistry 

30 209406 ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴħƟĺĵ

őĮĶŐĔĶĴĽņŏĶŖěĶŌĮ 

Problem-Solving for Industrial 

Chemistry using Software Package 

   Ź  Ź Ź     Ź 

31 209422 ŏėĴňőĸľĔĶĶĴ   

Metallurgical Chemistry Ź   Ź Ź      Ź Ź 
32 209424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶĔńħ

ĔĶƞŀĬ 

Corrosion and Corrosion Control 
   Ź Ź    Ź Ź Ź Ź 

33 209442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 

Heterogeneous Catalysis    Ź Ź       Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

34 209444 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶŏėĴňŐĸŃ

ŏĪėőĬőĸĵňĮƕőĨĶŏėĴň 

Selected Topics in Petrochemicals 

and Petrochemical Technology 

   Ź     Ź   Ź 

35 209451 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 

Silicate Technology Ź   Ź Ź Ź Ź  Ź Ź  Ź 
36 209452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 

Advanced Ceramics    Ź Ź  Ź  Ź    
37 209453 ĺńĽħŋĪĬœĲ 

Refractory Ź   Ź Ź Ź Ź  Ź Ź  Ź 
38 209454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

Science and Technology of 

Cement 
   Ź     Ź  Ź Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

39 209456 ŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 

Glass and EnamelȮTechnology Ź   Ź Ź Ź Ź  Ź Ź  Ź 
40 209461 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 

Silicate Technology Laboratory Ź   Ź Ź Ź Ź  Ź  Ź Ź 
41 209462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 

Advanced Ceramics Laboratory Ź    Ź Ź Ź  Ź    
42 209463 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 

Refractory Laboratory Ź Ź Ź Ź Ź Ź Ź  Ź  Ź Ź 
43 209464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň

ĞňŏĴĬĨƢ 

Science and Technology of 

Cement Laboratory 

   Ź  Ź     Ź Ź 
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

44 209466 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 

Glass and Enamel Technology 

Laboratory 
Ź   Ź Ź Ź Ź  Ź  Ź Ź 

45 209471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 

Chemical Plant Design    Ź Ź      Ź Ź 
46 209483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢıŀ

ĸŇŏĴŀĶƢ 

Polymer Products Process 

Technology 

   Ź Ź Ź Ź  Ź Ź  Ź 

47 209485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 

Polymer Technology Laboratory Ź   Ź Ź Ź Ź  Ź  Ź  
48 209486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 

Textile Technology    Ź Ź Ź Ź  Ź Ź  Ź 



82 
 

ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

49 210201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

Introduction to Materials Science 

   Ź Ź Ź Ź      

50 254181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴĽņľĶńĭįŌƟĪňŗĴŇŒĝƞ

ĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴ 

Engineering Drawing for Non-

Engineering Majors 

   Ź Ź Ź Ź      

51 254383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

Energy Conservation 

   Ź Ź Ź Ź      

52 254483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ 

Energy Conversion Systems 

   Ź Ź Ź Ź      

53 703244 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħņŏĬŇĬĚŅĬ 

Production and Operation 

Management 

   Ź Ź Ź Ź      
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ĸņħńĭ ĔĸŋƞĴ/ 

ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5 6 

54 751443 ŏĻĶļģĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ 

Industrial Economics 

   Ź Ź Ź Ź      
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶň 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
/, ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮȮ 

/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 

/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕȮĕŀĚŀĚėƢĔĶ
ŐĸŃĽńĚėĴȮ 

/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠȮ 

/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

/,3ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮ 

/,4ȮĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵȮ 

2. ėĺŅĴĶŌƟ 

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅȮ 

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮ 

2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕȮ 

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 

2.5 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅȮ 

1,/ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

1,0ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

1,1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

1,2ȮĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴȮ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 
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2,/ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

2,0ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮ 

2,1ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 

2,2ȮĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃȮŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮ 

3,ȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

3,/ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 

3,0ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ 

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

ľĴĺħĺŇĝŅŏĜıŅŃ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶ
ŐĸŃĽńĚėĴȮ 

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠȮ 

1.4ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢȮ 

2. ėĺŅĴĶŌƟȮ 

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅȮ 

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮ 
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2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕȮ 

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 

3. ĪńĔļŃĪŅĚĮƤĠĠŅȮ 

3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

3.3ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮ 

4.3ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(GELOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) 
 
įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(GELOs)   GELO1   GELO2   GELO3   

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF)  1.1  1.2  1.3  1.4  2.1  2.2  3.1  3.2  3.3  3.4  3.5  

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 

   

           

1.1 ĨĶŃľĬńĔŒĬėŋĦėŅƞȮŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶĨŇȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ       V V    

1.2 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶȮ

ŐĸŃĽńĚėĴȮ 

      V     

1.3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ    V     V   

1.4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ    V   V     

1.5 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮ   V V        

1.6 ĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮŖĬœĪĵȮ       V   V  

2.ȮħƟŅĬėĺŅĴĶŌƟ            

2.1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅȮ    V V       

2.2 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮńĠľŅĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮ V    V       
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(GELOs)   GELO1   GELO2   GELO3   

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF)  1.1  1.2  1.3  1.4  2.1  2.2  3.1  3.2  3.3  3.4  3.5  

2.3 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶȮ

ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕȮ 
V    V       

2.4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ     V       

2.5 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ          V  

3. ħƟŅĬĪńĔļŃĮƤĠĠŅ            

3.1 ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮ   V  V       

1,0ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ   V  V       

1,1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮńĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ    V V V      

3.4 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴȮ   V  V       

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ            

2,/ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ  V          

4.2 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕȮ

ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮ 

   V V       

2,1ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ       V     

2,2ȮĴňěŇĨŀŅĽŅŐĸŃĽņĬŉĔĽŅīŅĶĦŃȮŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔȮ       V V   V 

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ            
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(GELOs)   GELO1   GELO2   GELO3   

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF)  1.1  1.2  1.3  1.4  2.1  2.2  3.1  3.2  3.3  3.4  3.5  

3,/ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňȮ

ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 
V V          

3,0ȮĽŅĴŅĶĩŐĔƟœĕĮńĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚȮ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
V           

3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚȮ

ŏľĴŅŃĽĴȮ 

 V          
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
(TQF) 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĨŅĴȮTQF 
PLO1 PLO2 PLO3 PLO4 

PLO5 PLO6 
PLO1.1 PLO1.2 PLO1.3 PLO2.1 PLO2.2 PLO3.1 PLO3.2 PLO3.3 PLO4.1 PLO4.2 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ             
1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮ
ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 
 

 V           

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶı
ĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴȮ 
 

V  V        V  

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮ
ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩ
ŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠȮ 

 

  V        V  

1.4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
ĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃ
ĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

  V        V  

2. ħƟŅĬėĺŅĴĶŌƟ             
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ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĨŅĴȮTQF 
PLO1 PLO2 PLO3 PLO4 

PLO5 PLO6 
PLO1.1 PLO1.2 PLO1.3 PLO2.1 PLO2.2 PLO3.1 PLO3.2 PLO3.3 PLO4.1 PLO4.2 

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭ
ľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗ
ĻŉĔļŅȮ 

    V     V   

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕ
ĮƤĠľŅȮ 

   V V V V   V   

2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚ
ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňŒľĴƞŕȮ 

       V V    

2.4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗ
ĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

    V   V     

3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ             
3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮ 

   V V     V   

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮ
ĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀ
ŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

    V V   V V   

3.3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

   V V V    V   
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ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĨŅĴȮTQF 
PLO1 PLO2 PLO3 PLO4 

PLO5 PLO6 
PLO1.1 PLO1.2 PLO1.3 PLO2.1 PLO2.2 PLO3.1 PLO3.2 PLO3.3 PLO4.1 PLO4.2 

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

            

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩ
ĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

  V        V  

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņ
ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟ
ĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮ
ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚ
ĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮ 

    V   V   V  

4.3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňı
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 V       V    

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶ ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

            

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬ
ĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 

        V   V 
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ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĨŅĴȮTQF 
PLO1 PLO2 PLO3 PLO4 

PLO5 PLO6 
PLO1.1 PLO1.2 PLO1.3 PLO2.1 PLO2.2 PLO3.1 PLO3.2 PLO3.3 PLO4.1 PLO4.2 

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟ
ĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņ
ĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

   V V V    V  V 

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶ
ŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

           V 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭĸņħńĭĕńŘĬȮŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĬŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶ SȮŐĸŃȮUȮŏĮƦĬĸņħńĭĕńŘĬȮĞŉŗĚœĴƞĴňėƞŅĸņħńĭĕńŘĬ 
 ĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟĔņľĬħħńĚĬňŘ 
 (1) ŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ 
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸņħńĭĕńŘĬ 
  A ħňŏĵňŗĵĴȮ(EXCELLENT) 4.00 
  B+ ħňĴŅĔ (VERY GOOD) 3.50 
  B ħň (GOOD) 3.00 
  C+ ħňıŀŒĝƟ (FAIRLY GOOD) 2.50 
  C ıŀŒĝƟȮ(FAIR) 2.00 
  D+ ŀƞŀĬ (POOR) 1.50 
  D ŀƞŀĬĴŅĔȮ(VERY POOR) 1.00 
  F ĨĔȮ(FAILED) 0.00 
 (2) ŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ  
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  S ŏĮƦĬĪňŗıŀŒě (SATISFACTORY) 
  U œĴƞŏĮƦĬĪňŗıŀŒěȮ(UNSATISFACTORY) 
  V įŌƟŏĕƟŅĶƞĺĴĻŉĔļŅȮ(VISITOR) 
  W ĔŅĶĩŀĬĔĶŃĭĺĬĺŇĝŅ (WITHDRAWN) 
    CE ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭ 
     (CREDITS FROM EXAMINATION) 
    CP ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶŏĽĬŀŐĲƚĴĽŃĽĴĚŅĬȮ 
     (CREDITS FROM PORTFOLIO) 
    CS ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭĴŅĨĶģŅĬȮ 

(CREDITS FROM STANDARDIZED TESTS) 
    CT ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĮĶŃŏĴŇĬľĶŊŀŀĭĶĴĪňŗěńħőħĵľĬƞĺĵĚŅĬĨƞŅĚŕ 
     (CREDITS FROM TRAINING) 
    CX ľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĔŅĶĵĔŏĺƟĬĔŅĶŏĶňĵĬȮȮ 
      (CREDITS FROM EXEMPTION) 
 (3) ŀńĔļĶĸņħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔņľĬħħńĚĬňŘ  
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE)  
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  P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(IN PROGRESS) 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĸņħńĭĕńŘĬȮA, B+, B, C+, C, D+, D ľĶŊŀ S, CE, CP, CS, CT ŐĸŃȮCX ŏĪƞŅĬńŘĬȮ
ěŉĚěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀĽņŏĶŖěĔŅĶĻŉĔļŅ 
 

2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 

0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĪňŗĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 

&1'ȮĴňĶŀĚľńĺľĬƟŅĳŅėĺŇĝŅŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ
ŏĮƦĬœĮĨŅĴŏĬŊŘŀľŅŐĸŃĕŀĭŏĕĨĪňŗĔņľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĔĶŃĭĺĬĺŇĝŅ 
&0'ȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬŐĸŃĸņħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĸņħńĭĕńŘĬ 
&1'ȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅ 
&2'ȮĴňėĦŃĔĶĶĴĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŒĬĭŅĚĔĶŃĭĺĬ
ĺŇĝŅ 

 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 
&/'ȮĴňĔŅĶĽņĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪņŐĸŃĔŅĶĪņĚŅĬĨĶĚĽŅĕŅĕŀĚĭńĦĤŇĨ 
&0'ȮĴňĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮįƞŅĬĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨȮŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸ
ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
&1'ȮĴňĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ2Ȯ 
&2'ȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ľĸńĔĽŌĨĶȮŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
&3'ȮĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐįĬĔŅĶĻŉĔļŅȮŐĸŃĔŅĶ
ĽņŏĶŖěĔŅĶĻŉĔļŅĪŋĔĮƖĔŅĶĻŉĔļŅ 

 

0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
 ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 

&/'ȮĽņĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪņŐĸŃĔŅĶĪņĚŅĬĨĶĚĽŅĕŅĕŀĚĭńĦĤŇĨ 
&0'ȮĽņĶĺěėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĻŉĔļŅĨƞŀŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻ 

 ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
&/'ȮĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 
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&0'ȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔ ŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶ 

 
3.ȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2561 œħƟŐĔƞ 

1,/ȮĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚ ŕȮŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮŐĸŃĨƟŀĚœĴƞĴňĔĶŃĭĺĬ
ĺŇĝŅŒħĪňŗœħƟĶńĭŀńĔļĶĸņħńĭĕńŘĬȮI ľĶŊŀȮP 

 3,2 ĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėĨƟŀĚŒĝƟŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĽņľĶńĭľĸńĔĽŌĨĶȮ4ȮĮƖȮ
ĽņľĶńĭĬńĔĻŉĔļŅĪňŗőŀĬĴŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŒľƟĬńĭŏĺĸŅĪňŗĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴŐĸŃŏĺĸŅĪňŗĻŉĔļŅŒĬ
ĴľŅĺŇĪĵŅĸńĵĶĺĴĔńĬ 

3,3 ĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ2,00 ŐĸŃĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ2,00 
3.4 ŏĕƟŅĶńĭĔŅĶĪħĽŀĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔƞŀĬĽņŏĶŖě
ĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
1,5ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃŏĽĬŀĕŀŀĬŋĴńĨŇŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
  



97 
 

ľĴĺħĪňŗȮ6ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮ ŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮ ėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚ ŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 

2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮ
ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬ ŕȮ 
(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ ĴňěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮėĬȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮ
ĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ ĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬ ĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅ
ľĶŊŀĴňĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴ
ľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬ
ĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨŒľĴƞȮįŌƟŒĝƟĭńĦĤŇĨȮ
ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) ŐĸŃįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨĪňŗľĸńĔĽŌĨĶĔņľĬħȮ(PLO) ĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŏĪňĵĭŏėňĵĚœħƟŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮ
ėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃĭńĦĤŇĨĪňŗœħƟĚŅĬĪņ-ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮĳŅĵŒĬ
ĶŃĵŃŏĺĸŅȮ/ȮĮƖĬńĭěŅĔĺńĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĪňĵĭĔńĭĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖĔŅĶĻŉĔļŅĬńŘĬŕ 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
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¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶ
ěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬĪħĽŀĭ
ėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃ
ĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃĴň
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪņĬŋĭņĶŋĚĻŇĸĮŃŐĸŃ
ĺńĥĬīĶĶĴ 

¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵ 
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6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

5,ȮȮĔŅĶĔņľĬħĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ&Key Performance Indicators)  
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ      
1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĮƖ
ĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.Ȯ
ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮ
ľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅȮ-ĽŅĕŅĺŇĝŅ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮ
Ĵėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ľĸńĔĽŌĨĶȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔņľĬħŒĬȮĴėŀ,1ȮŐĸŃȮ
Ĵėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅȮ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀȮ,5ȮĮƖĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮȮœħƟĶńĭėņŐĬŃĬņħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶ
ľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃȮ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖ
ĸŃȮ/ȮėĶńŘĚ 

x x x x x 

10. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵȮ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3Ȯ,. 

   x x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ
3Ȯ,. 

    x 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
+ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬ
ŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
+ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
+ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
+ȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭ
ĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

/,0ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃ

ĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĔĶŃĭĺĬĺŇĝŅ 
 

2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
+ȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
+ȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
+ȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬ ŕ 

 

3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬĶŃħńĭĳŅėĺŇĝŅŐĸŃėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĶƞĺĴĔńĬ

ěńħŏĨĶňĵĴĕƟŀĴŌĸįĸĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶŐĸŃĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬŒĬŏĭŊŘŀĚĨƟĬȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗȮ7 ĕƟŀȮ7 őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬ
ŀĵƞŅĚĬƟŀĵȮ3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ1 ėĬȮĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 

 

2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ

ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5ȮĴėŀ,6ȮŐĸŃȮĴėŀ,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮĴňĔŅĶĬņĕƟŀĴŌĸěŅĔĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĔĶŃĭĺĬĺŇĝŅ
ŏĽĬŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽĶŋĮįĸĔŅĶħņŏĬŇĬĔŅĶĮĶŃěņĮƖŏĽĬŀ
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ľńĺľĬƟŅĳŅėĺŇĝŅȮȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĬńŘĬěŃĔĶŃĪņĪŋĔ ŕȮ5 ĮƖȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
1. ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 

&1'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 

(1.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person) 
Ĵ,ŀ, 101 (001101) : ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1     3(3-0-6) 
ENGL101  : Fundamental English 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěņĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭ
ŏĭŊŘŀĚĨƟĬȮŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions. Basic listening, speaking, reading and 
writing skills in various social and cultural contexts for life-long learning. 
 
Ĵ,ŀ,Ȯ102 &001102' 8 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2     3&3+0+6' 
ENGL 102  8 Fundamental English 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 Ĵ,ŀ,Ȯ101 (001101) ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěņĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭĪňŗĞńĭĞƟŀĬ
ĕŉŘĬŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions,ȮMore advanced listening, speaking, reading 
and writing skills in various social and cultural contexts for life+long learning, 
 
Ĵ,ŀ,Ȯ201 &001201' 8 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ  3&3+0+6' 
ENGL 201  8 Critical Reading and Effective Writing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 Ĵ,ŀ,Ȯ102 (001102) ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĪńĔļŃĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĕƟŀĴŌĸŐĸŃĽŊŗŀĨƞŅĚŕȮŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮ
ŒĬľńĺĕƟŀĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬȮȮ 
 English language skills for critical reading from different sources and media and effective writing 
mlȮrmngaqȮmdȮqrsbclrqŲȮglterests, 
 
Ĵ,ŀ,Ȯ225Ȯ&001225' 8 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  3&3+0+6' 
ENGL 225  8 English inȮScience and Technology Context 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 Ĵ,ŀ,Ȯ102 (001102) ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
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ĪńĔļŃȮŀĚėƢĮĶŃĔŀĭȮŐĸŃľĬƟŅĪňŗĕŀĚĳŅļŅŏĜıŅŃĪŅĚȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĭĶŇĭĪĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
 Specific language functions, components and skills for effective communication in science and 
technology contexts, 
 
ĺ,ėı, 100 (204100) : ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ   3(3-0-6) 
CS 100   : Information Technology and Modern Life  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ėŀĴıŇĺŏĨŀĶƢĔńĭĔŅĶŒĝƟĚŅĬŒĬĝňĺŇĨĮĶŃěņĺńĬȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŀĚėƢĮĶŃĔŀĭĽņėńĠ
ĕŀĚĔŅĶŀŀĬœĸĬƢȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬŐĭĭŀŀĬœĸĬƢȮĞŀĲĨƢŐĺĶƢĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇįĸŒĬĽņĬńĔĚŅĬĽņľĶńĭĝňĺŇĨĽĴńĵŒľĴƞȮ
ėĺŅĴĮĸŀħĳńĵĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĶŌƟĽŅĶĽĬŏĪĻ 

Computer in everyday life, computer network and internet, online essentials, online 
collaboration, office productivity software for modern life, information technology security, 
information literacy. 
 

(1.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ (Innovative Co-creator) 
ĺ,ĺĪ, 190 (201190) : ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ   3(3-0-6) 
    ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
SC 190   : Critical Thinking, Problem Solving and Science  

Communication 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ

ŐĸŃŏĪėőĬőĸĵň 

Critical thinking, problem solving in science and technology, communication in science 

and technology. 

(1.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ (Active Citizen) 
Ķ,Ī, 104 (140104) : ĔŅĶŏĮƦĬıĸŏĴŊŀĚ      3(3-0-6) 

PG 104   : Citizenship  

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 
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ėĺŅĴľĴŅĵȮĬŇĵŅĴȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬıĸŏĴŊŀĚȮŐĬĺėŇħĽŇĪīŇȮŏĽĶňĳŅıȮŐĸŃľĬƟŅĪňŗıĸŏĴŊŀĚȮĔŅĶĽĶƟŅĚ
ėĺŅĴĨĶŃľĬńĔĩŉĚĮƤĠľŅĶŀĭĨńĺĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽņĬŉĔŐĸŃĻňĸīĶĶĴŀńĬħňŒĬėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶħņĶĚĨĬŒĬıľŋĺńĥĬīĶĶĴŐĸŃėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĽńĚėĴȮĔŅĶĽĶƟŅĚĪńĻĬėĨŇŏĝŇĚĭĺĔŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅėĺŅĴĕńħŐĵƟĚħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶŐĽħĚŀŀĔĪŅĚĔŅĶŏĴŊŀĚ
ĳŅĵŒĨƟĔġľĴŅĵȮĶŃŏĭňĵĭȮŐĸŃėƞŅĬŇĵĴĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĕĬĭīĶĶĴŏĬňĵĴ
ĪŅĚĺńĥĬīĶĶĴŐĸŃĮĶŃĺńĨŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶŏĶňĵĬĶŌƟěĶŇĵīĶĶĴŒĬĺŇĝŅĝňıĕŀĚĨĬ 

Meaning, definition and concept of citizenship. Rights, liberties and obligations of citizenship. 
Problems awareness of daily life at local, national and international levels. Creation of public mind 
and moral for social responsibility and social awareness. Citizenship and the way of life in plural and 
multicultural societies. Creating a positive and peaceful attitude to enable conflict resolution by 
peaceful means. Political expression under laws, regulations, social norms and communal practice. 
Citizenship and the understanding of cultural tradition and local history. Ethics and vocational citizen. 
 

ĺ,ĺĪ, 111 (201111) : őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ     3(3-0-6) 

SC 111   : The World of Science  

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 
ĭĪĬņȮėĺŅĴľĴŅĵĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮĮĶŃĺńĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃ

ĬĺńĨĔĶĶĴȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŇěĔĶĶĴĔĸŋƞĴŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĝňĺŇĨĮĶŃěņĺńĬȮ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭŏĻĶļģĔŇěȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňĔńĭĽńĚėĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽŇŗĚŐĺħĸƟŀĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĺńĥĬīĶĶĴȮ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĝŋĴĝĬĪƟŀĚĩŇŗĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀľńĺĕƟŀŀŊŗĬ ŕȮĨŅĴėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅȮŐĸŃĔŅĶĬņŏĽĬŀ

ŒĬľƟŀĚŏĶňĵĬ  

Introduction, Meaning and history of science, technology and innovation, Scientific 

method, Group activities about science and technology in daily life, science and technology and 

country development, economy, society, environment, culture, local communities, climate 

af_lec*Ȯqsqr_gl_`jcȮbctcjmnkclr*ȮmpȮmrfcpȮrmngaqȮbcnclbgleȮmlȮqrsbclrqŲȮglrcpcqrq*Ȯ_lbȮaj_qqȮ

presentations. 
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(1.4) ĺŇĝŅŏĸŊŀĔȮ&GE Electives) 
Ĵ,ĭĶ,Ȯ103 (009103) :  ĔŅĶĶŌƟĽŅĶĽĬŏĪĻŐĸŃĔŅĶĬņŏĽĬŀĽŅĶĽĬŏĪĻ  3(3-0-6) 
LS 103   : Information Literacy and Information  

Presentation   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň : ĽņľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŒĝƞĺŇĝŅŏŀĔ 

ėĺŅĴľĴŅĵŐĸŃėĺŅĴĽņėńĠĕŀĚĽŅĶĽĬŏĪĻŐĸŃĔŅĶĶŌƟĽŅĶĽĬŏĪĻȮėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶŐĽĺĚľŅ
ĽŅĶĽĬŏĪĻȮŐľĸƞĚĽŅĶĽĬŏĪĻŐĸŃĭĶŇĔŅĶĽŅĶĽĬŏĪĻȮĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĶŃŏĭňĵĭȮĔŅĶĽŊĭėƟĬ
ĽŅĶĽĬŏĪĻȮĔŅĶĮĶŃŏĴŇĬĽŅĶĽĬŏĪĻȮĔŅĶĬņŏĽĬŀĽŅĶĽĬŏĪĻȮĔŅĶŀƟŅĚĩŉĚŐĸŃĔŅĶŏĕňĵĬĭĶĶĦŅĬŋĔĶĴ 

The definition and the importance of information and information literacy, information 
needs and information seeking, information sources and information services, information 
resources and organization, information searching, information evaluation, information 
presentation, citation and bibliography writing. 
 
Ĵ,ĮĶ, 152 (011152) : ěĶŇĵĻŅĽĨĶƢŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň    3(3-0-6) 
PHIL 152  : Ethics for Good Quality of Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ŐĬĺėŇħıŊŘĬģŅĬĕŀĚěĶŇĵĻŅĽĨĶƢȮĪķļġňěĶŇĵĻŅĽĨĶƢŏĔňŗĵĺĔńĭĝňĺŇĨȮĮƤĠľŅĝňĺŇĨŒĬĽńĚėĴĶƞĺĴĽĴńĵȮėŋĦĳŅıĝňĺŇĨĪňŗ
ħňȮĔŅĶŏĕƟŅĩŉĚėŋĦĳŅıĝňĺŇĨĪňŗħňĨŅĴŐĬĺěĶŇĵĻŅĽĨĶƢ 

Basic concepts of ethics. Ethical theories of life. Problems of life in contemporary 
society. Good quality of life. Ethical approaches to achieve good quality of life. 
  
ĭī,ĔĚ, 101 (702101) : ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ     3(3-0-6) 
FINA 101  : Finance for Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĭĶŇľŅĶĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬȮĔŅĶĽĶƟŅĚģŅĬŃĴńŗĬėĚĪŅĚĔŅĶŏĚŇĬȮĔŅĶĽņĶĺě
ĽŋĕĳŅıĪŅĚĔŅĶŏĚŇĬȮĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬȮĔŅĶĭĶŇľŅĶĶŅĵœħƟȮĶŅĵěƞŅĵȮŐĸŃĳŅĶŃľĬňŘĽŇĬȮĭĶŇĔŅĶĕŀĚĽĩŅĭńĬ
ĔŅĶŏĚŇĬȮĔŅĶŀŀĴŏĚŇĬȮĔŅĶŒľƟŏĚŇĬĪņĚŅĬȮĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽņľĶńĭŏľĨŋĔŅĶĦƢĕŀĚĝňĺŇĨȮĔŅĶĮĶŃĔńĬėĺŅĴŏĽňŗĵĚȮĔŅĶ
ĺŅĚŐįĬĳŅļňȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀėĺŅĴĽŋĕ  

Basic knowledge of financial management for daily life. Wealth creation. Financial health 
evaluation. Financial planning. Income, expenses and debt management. Financial institution 
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services. Savings. Letting the money work for you. Financial planning for life events. Risk 
insurance. Tax planning. Preparing for happiness.  
 
Ļ,ĸĽ, 101 (063101) : ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĨĬŏŀĚ    3(3-0-6) 
EDCI 101  : Learning for Self-Development  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ėĺŅĴľĴŅĵȮėĺŅĴĽņėńĠȮŐĸŃĸńĔļĦŃīĶĶĴĝŅĨŇĔŅĶŏĶňĵĬĶŌƟĕŀĚĴĬŋļĵƢȮėŋĦĸńĔļĦŃĕŀĚĭŋėėĸĪňŗŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬőĸĔĵŋėħŇěŇĪńĸȮŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅĨĬŏŀĚŐĸŃĔŅĶŏĽĶŇĴĽĴĭŌĶĦƢŐľƞĚĨĬȮĔŅĶıńĥĬŅĻńĔĵĳŅı
ĨĬŏŀĚŒĬħƟŅĬĔŅĶėŇħȮĔŅĶĭĶŇľŅĶŏĺĸŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħȮĔŅĶĽĶƟŅĚĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĔŅĶıńĥĬŅ
ĭŋėĸŇĔĳŅıĪňŗŏľĴŅŃĽĴȮĔŅĶıńĥĬŅĨĬŏŀĚŒľƟŏĮƦĬıĸŏĴŊŀĚőĸĔĪňŗĴňėŋĦėƞŅȮŐĭĭŀĵƞŅĚĕŀĚĭŋėėĸĪňŗĮĶŃĽĭėĺŅĴĽņŏĶŖěěŅĔĔŅĶĴň
ĺŇĬńĵŒĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅĨĬŏŀĚ 

Definition, importance, and nature of human learning. Characteristics of a life-long learning 
person. Learning skills in the digital world. Approaches of self-development and self-fulfillment. 
Development of self-potential in thinking. Effective time management. Stress management. Creating 
Good human relationships. Development of desirable personality. Self-development for being a 
valuable global citizen. Examples of people who became successful through self-discipline in learning 
for self-development. 
 
ĺ,ĺĻ, 100 (210100) : őĸĔĕŀĚĺńĽħŋ      3(3-0-6) 
MATS 100  : World of Materials  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĝĬŇħŐĸŃĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋȮĔĶŃĭĺĬĔŅĶįĸŇĨȮőėĶĚĽĶƟŅĚȮĽĴĭńĨŇĕŀĚĺńĽħŋŐĸŃĔŅĶŏĽŊŗŀĴĕŀĚĺńĽħŋȮĺńĽħŋŒĬėĶńĺŏĶŊŀĬȮ
ĺńĽħŋĽņľĶńĭĽŇŗĚĔƞŀĽĶƟŅĚȮĺńĽħŋĵŅĬıŅľĬŃȮĺńĽħŋŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŀŋĮĔĶĦƢĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶȮĺńĽħŋŀŋĮĔĶĦƢĽņĬńĔĚŅĬȮ
ĺńĽħŋĽņľĶńĭĽŇŗĚĪŀŐĸŃĭĶĶěŋĳńĦĤƢȮĺńĽħŋĽņľĶńĭĔŅĶŒĝƟĚŅĬħƟŅĬŀŊŗĬŕȮŏĝƞĬȮĔňĿŅȮŏėĶŊŗŀĚĽņŀŅĚȮŐĸŃĺńĽħŋĪŅĚĔŅĶŐıĪĵƢȮŐĸŃ
ĺńĽħŋĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĵƞŀĵĽĸŅĵŐĸŃĺńĽħŋŐĮĶŒĝƟŒľĴƞ 
Types and selection of materials, processing, structure, properties and degradation of materials, 
houseware materials, construction materials, vehicle materials, materials for electronics and 
communication devices, office supplies materials, textile and packaging materials, materials for other 
applications such as sports, cosmetics and medical devices, eco-friendly materials, degradation and 
recycled materials 
 
ĭī,Ĕě, 103 (703103) : ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ   3(3-0-6) 
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MGMT 103  : Introduction to Entrepreneurship and Business 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮėŋĦĸńĔļĦŃŐĸŃ
ŐĶĚěŌĚŒěŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĽĳŅıŐĺħĸƟŀĴȮĮĶŃŏĳĪȮĶŌĮŐĭĭŐĸŃŐįĬīŋĶĔŇěȮľĸńĔĔŅĶěńħĔŅĶȮĔŅĶěńħĔŅĶħƟŅĬ
ĔŅĶĨĸŅħȮĔŅĶįĸŇĨȮĔŅĶŏĚŇĬȮĭńĠĝňȮĳŅļňȮĔġľĴŅĵīŋĶĔŇěȮīŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃěĶŇĵīĶĶĴĽņľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 

Entrepreneur role in economics development country Entrepreneur and business 
opportunities. The characteristic of entrepreneur and motivation factors, environment, types of 
business, forms of business, business plans, principle of management, marketing management, 
production management, financial management, accounting, taxation, business law, international 
business and business ethics for entrepreneur. 
  
ĻĻ, 100 (751100) : ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěņĺńĬ    3(3-0-6) 
ECON 100  : Economics for Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ŐĬĺėŇħĪŅĚŏĻĶļģĻŅĽĨĶƢĪňŗĬņœĮŒĝƟŒĬĝňĺŇĨĮĶŃěņĺńĬȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨȮĔŅĶĭĶŇőĳėȮĨĸŅħȮĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮ
ĔŅĶėĸńĚĽŅīŅĶĦŃȮĔŅĶŏĚŇĬŐĸŃĔŅĶīĬŅėŅĶȮĳŅĺŃŏĚŇĬŏĲƚŀŐĸŃŏĚŇĬİƘħȮĔŅĶěƟŅĚĚŅĬȮŏĻĶļģĔŇěĔŅĶėƟŅŐĸŃĔŅĶŏĚŇĬĶŃľĺƞŅĚ
ĮĶŃŏĪĻȮĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

Basic economic concepts and application for everyday life concerning production, consumption, 
markets, national income, public finance, money and banking, inflation and deflation, employment, 
international trade and finance, and economic development and environment. 
 
Ĭĺ,ħ, 107 (888107) : ĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴ   3(3-0-6) 
DIN 107  : Business Startup on Digital Platform  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĔŅĶŏĮƕħėĺŅĴėŇħĪŅĚīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴȮŐĶĚěŌĚŒěĕŀĚįŌƟĔƞŀĨńŘĚīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴȮ7 ŏĪėĬŇė
ĽņľĶńĭĔŅĶŀŀĔŐĭĭĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴȮĔŅĶėƟĬıĭėĺŅĴŏĮƦĬœĮœħƟĪŅĚīŋĶĔŇěĭĬħŇěŇĪńĸŐıĸĨĲŀĶƢĴȮ
ŐĬĺėŇħĕŀĚľĬƟŅĪňŗĔńĭĔŅĶĮĢŇĭńĨŇĨŅĴīĶĶĴŏĬňĵĴȮŐĬĺėŇħŀĚėƢĮĶŃĔŀĭȮĪńĻĬėĨŇŒĬĔŅĶĪņĚŅĬȮĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸ
ŐıĸĨĲŀĶƢĴ 

MnclgleȮsnȮrfcȮ`sqglcqqȮgbc_ȮmlȮbgegr_jȮnj_rdmpk,ȮDmslbcpŲqȮkmrgt_rgmlȮrmȮqr_prsnȮ`sqglcqqȮmlȮ
digital platform. Seven techniques for startup design on digital platform. Discovering business potential 
on bgegr_jȮnj_rdmpk,ȮŴDslargmlŵȮtcpqsqȮŴamltclrgmlŵȮamlacnrq,ȮAmknmlclrȮamlacnr,ȮUmpigleȮ_rrgrsbc,Ȯ
Startup execution on digital platform. 
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Ĵ,ĻĬ, 200 (012200) : ěŇĨŀŅĽŅ      3(2-2-5) 
RE 200   : Mind Volunteer  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ŐĬĺėŇħŏĶŊŗŀĚěŇĨŀŅĽŅȮľĸńĔīĶĶĴıŊŘĬģŅĬĕŀĚěŇĨŀŅĽŅŒĬĻŅĽĬŅĨƞŅĚ ŕȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬħƟĺĵěŇĨŀŅĽŅ 
The concept of mind volunteer, basic principles of mind volunteer in various religions, the 

practice of mind volunteer. 
 

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮ 

+ȮĺŇĝŅŐĔĬ   
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĺ,ĝĺ,Ȯ101 &202101' 8 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1     3&3+0+6' 
BIOL 101  8 Basic Biology 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 
 ĭĪĬņȮĶŃŏĭňĵĭĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĸńĔļĦŃŏĜıŅŃĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶěńħĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĽŅĶŏėĴňĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢŐĸŃŏĴŐĪĭŀĸŇĞŉĴȮıńĬīŋĻŅĽĨĶƢŐĸŃŀĦŌıńĬīŋĻŅĽĨĶƢȮĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚıŊĝȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽńĨĺƢȮŐĸŃĬŇŏĺĻĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴ 
 Introduction, scientific methods, characteristics of life, biological level of organization, 
chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution, 
diversity of life, structure and function of plant, structure and function of animal and ecology and 
behavior     
 
ĺ,ĝĺ,Ȯ103Ȯ&202103' 8 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1     1&0+3+0' 
BIOL 103  8 Biology Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,Ȯ101Ȯ(202101) 
 ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢȮĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢȮ
ĺŇĺńĥĬŅĔŅĶŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĬŊŘŀŏĵŊŗŀıŊĝȮŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮıķĨŇĔĶĶĴȮŐĸŃĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶ 
 Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, 
evolution and biological diversity, plant tissues, animal tissues, behavior and population ecology 
 
ĺ,ėĴ,Ȯ103 &203103' 8 ŏėĴňĪńŗĺœĮȮ1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    3&3+0+6' 
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CHEM 103  8 General Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĮĶŇĴŅĦĽńĴıńĬīƢȮŐĔƠĽȮĕŀĚŏľĸĺŐĸŃĕŀĚŐĕŖĚȮŏėĴňŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮœĲĲƚŅŏėĴňȮĽĴħŋĸŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴ
ŐĸŃĨŅĶŅĚīŅĨŋȮŐĸŃıńĬīŃŏėĴň 

Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry, 
chemical equilibrium, atomic structures and periodic table and chemical bonding 

 
ĺ,ėĴ,Ȯ104 &203104' 8 ŏėĴňĪńŗĺœĮȮ2      3&3+0+6' 
CHEM 104  8 General Chemistry 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ103 (203103)  

ĽŅĶĸŃĸŅĵȮĔĶħ+ŏĭĽŐĸŃĽĴħŋĸœŀŀŀĬŇĔȮĽĴħŋĸœŀŀŀĬŏĝŇĚĞƟŀĬŐĸŃįĸėŌĦĔŅĶĸŃĸŅĵȮĽŅĶĮĶŃĔŀĭőėŀŀĶƢ
ħŇŏĬĝńĬȮŏėĴňĬŇĺŏėĸňĵĶƢȮěĸĬĻŅĽĨĶƢŏėĴňȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 

Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and 
solubility products, coordination compounds, nuclear chemistry, chemical kinetics and organic 
chemistry 
 
ĺ,ėĴ,Ȯ107 &203107' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1     1&0+3+0' 
CHEM 107  8 General Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,/.1Ȯ&0.1/.1' 

ŏĪėĬŇėĨƞŅĚŕȮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĮĢŇĔŇĶŇĵŅĕŀĚĪŀĚŐħĚŐĸŃĽŅĶĮĶŃĔŀĭĕŀĚĪŀĚŐħĚȮĔŅĶľŅėƞŅėĚĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĕŀĚŐĔƠĽȮőėĶĚĽĶƟŅĚįĸŉĔȮĔŅĶľŅėĺŅĴħńĬœŀŐĸŃėĺŅĴĶƟŀĬŐİĚĕŀĚĔŅĶŏĔŇħœŀĕŀĚĬŘņȮėĺŅĴĶƟŀĬĕŀĚĮĢŇĔŇĶŇĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĞĸĸƢĔńĸĺŅĬŇĔȮŀŇŏĸŖĔőĪĶœĸĞŇĽ ĮĢŇĔŇĶŇĵŅįńĬĔĸńĭŐĸŃĽĴħŋĸŏėĴňȮŏĸĕŀŀĔĞŇŏħĝńĬĕŀĚĺŅĬŅŏħňĵĴ 

Techniques in chemistry laboratory, the reactions of copper and its compounds, 
determination of gas constant, crystal structures, determination of vapor pressure and latent heat 
of vaporization of water, heat of reaction, galvanic cells, electrolysis, reversible reactions and 
chemical equilibrium, oxidation states of vanadium  
 
ĺ,ėĴ,Ȯ108 &203108' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2     1&0+3+0' 
CHEM 108  8 General Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,/.5Ȯ&0.1/.5'ȮŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,/.2Ȯ&0.1/.2'  
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ĔŅĶľŅĴĺĸőĴŏĸĔŋĸőħĵŀŅĻńĵĔŅĶĸħĸĚĕŀĚěŋħŏĵŊŀĔŐĕŖĚȮĽĴħŋĸĔĶħ+ŏĭĽȮĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢŐĸŃĮĢŇĔŇĶŇĵŅ
œŁőħĶĸŇĞŇĽȮĔĶŅĲĔŅĶœĪŏĪĶĨĽņľĶńĭĽŅĶĸŃĸŅĵĔĶħ+ŏĭĽȮįĸĕŀĚŀŋĦľĳŌĴŇĨƞŀĔŅĶĸŃĸŅĵĕŀĚŏĔĸŊŀȮįĸėŌĦĔŅĶ
ĸŃĸŅĵȮĽŅĶȮĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮŏėĴňŀŇĬĪĶňĵƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıĕŀĚ
œŀŀŀĬĭĺĔȮĔĸŋƞĴȮI II III ŐĸŃȮIV ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıĕŀĚœŀŀŀĬĭĺĔŐĸŃœŀŀŀĬĸĭŒĬŏĔĸŊŀœĴƞĪĶŅĭĝĬŇħȮŐĸŃ
ĔŅĶĪħĸŀĚıŇŏĻļ 

Determination of molecular weight by freezing point depression, acid-base equilibria, 
buffer solution and hydrolysis reaction, titration curves for acid-base solution, effects of 
temperature on the solubility of salts, the solubility product, coordination compounds, rate of 
chemical reaction, organic chemistry, qualitative analysis of cations of group I, II, III, and IV, 
qualitative analysis of cation and anion in unknown salt and special experiment 

 
ĺ,ėĴ,Ȯ235 &203235' 8 ŏėĴňĺŇŏėĶŅŃľƢ      3&3+0+6' 
CHEM 235  8 Analytical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ///Ȯ&0.1///'ȮľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2' 
ȮȮȮȮȮȮȮȮȮȮȮĔŅĶěņŐĬĔĮĶŃŏĳĪĺŇīňĺŇŏėĶŅŃľƢĪŅĚŏėĴňŐĸŃĔŅĶėņĬĺĦŏıŊŗŀŏĨĶňĵĴĽŅĶĸŃĸŅĵȮĽĩŇĨŇŒĬŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶ
ĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘņľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚœĲĲƚŅȮŐĸŃŏĪėĬŇėĔŅĶŐĵĔĽŅĶŏĭŊŘŀĚĨƟĬ 
 Classification of chemical analysis methods and calculations for preparing solutions, 
statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electrochemical analysis, 
basic separation techniques 
 
ĺ,ėĴ,Ȯ288 &203288' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ     1&0+3+0' 
CHEM 288  8 Analytical Chemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,013Ȯ&0.1013' 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮġŇĭńĨŇĔŅĶȮȮĔŅĶŒĝƟŏėĶŊŗŀĚŐĔƟĺŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĮĶŇĴŅĦĺŇŏėĶŅŃľƢŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵĮĶŃŏĳĪĨƞŅĚȮŕȮŐĸŃĔŅĶėņĬĺĦėĺŅĴŏĕƟĴĕƟĬȮĔŅĶľŅĮĶŇĴŅĦőĞŏħňĵĴœĭėŅĶƢĭŀŏĬĨŐĸŃ
őĞŏħňĵĴėŅĶƢĭŀŏĬĨŒĬĽŅĶįĽĴőħĵĔŅĶœĪŏĪĶĨȮĔŅĶľŅĮĶŇĴŅĦŀĸŌĴŇŏĬňĵĴŒĬĬŘņĨńĺŀĵƞŅĚőħĵĔŅĶœĪŏĪĶĨ ĔŅĶľŅ
ĮĶŇĴŅĦĞńĸœĲĨƢŒĬĬŘņĨńĺŀĵƞŅĚőħĵĔŅĶœĪŏĪĶĨ ĔŅĶľŅĮĶŇĴŅĦŏľĸŖĔȮ&II) ŒĬĨńĺŀĵƞŅĚőħĵĔŅĶœĪŏĪĶĨȮĔŅĶľŅ
ĮĶŇĴŅĦŐėĸŏĞňĵĴŒĬĶŌĮĕŀĚĽŅĶĮĶŃĔŀĭŀŀĔĞŅŏĸĨȮȮĔŅĶœĪŏĪĶĨĔĶħ+ŏĭĽőħĵĺŇīňőıŏĪĬĞŇőŀŏĴĨĶňȮĔŅĶœĪŏĪĶĨĔĶħ+
ŏĭĽőħĵĺŇīňėŀĬħńĔőĪŏĴĨĶňȮȮȮȮȮȮĔŅĶœĪŏĪĶĨŐĭĭœŀőŀőħŏĴĨĶŇĔőħĵĺŇīňėŌĸŀĴŏĴĨĶňȮĺŇŏėĶŅŃľƢľŅŀĚėƢĮĶŃĔŀĭĕŀĚĵŅ
ŐĔƟĮĺħĨńĺŀĵƞŅĚőħĵĺŇīňőėĶĴŅőĪĶĔĶŅĲƖįŇĺĭŅĚ  



113 
 

Laboratory safety rules, appropriate use of analytical glassware and measuring equipment, 
solution preparations and concentration calculation, determination of sodium bicarbonate and 
sodium carbonate in mixture by titration, determination of aluminium in water sample by titration, 
determination of sulphite in water sample by titration, determination of iron (II) in water sample 
by titration, determination of calcium in oxalate compound form, acid ů base titration by 
potentiometry, acid ů base titration by conductometry, iodometric titration by coulometry and 
composition assay of analgesic sample by thin layer chromatography 
 
ĺ,ėı, 102 (204102) : ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇė  3(2-2-5) 

ŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ 
CS 102   : Intelligent Data Analysis : Survey of Techniques  

and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ĭĪĬņĽŌƞĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮěŅĔĔŅĶěńĭĽŌƞĔŅĶŐĝĶƢȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĪņŒľƟŏľŖĬĳŅıĕƟŀĴŌĸŐĭĭ
ĨŅĶŅĚȮĔŅĶĽņĶĺěŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴȮĔŅĶĮĶŃĴĺĸįĸĔĶŃŐĽĕƟŀĴŌĸĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢœŀőŀĪňȮĔŅĶĨĶĺěěńĭ
ŐĸŃĶŌƟěņĳŅıȮĔŅĶěņĸŀĚħƟĺĵėĺŅĴŏĮƦĬěĶŇĚŏĽĴŊŀĬŐĸŃėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟĮƤĠľŅŏĮƦĬģŅĬŒĬĚŅĬ
ĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ 

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and 
visualization, text exploration and analysis, data stream processing for IoT applications, image 
detection and recognition, simulation with virtual reality and augmented reality, and problem-
based learning in intelligent data analysis applications. 

 
ĺ,ėĦ,Ȯ115 &206115' 8 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ1   3&2+2+5' 
MATH 115  8 Calculus for Natural Science 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň  

ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭŐėĸėŌĸńĽȮĸŇĴŇĨŐĸŃĳŅĺŃĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
 Elementary mathematics for calculus, limit and continuity of functions, derivative of single 
variable functions and its applications, integration and its applications 
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ĺ,ėĦ,Ȯ116 &206116' 8 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ2   3&2+2+5' 
MATH 116  8 Calculus for Natural Science 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĦ, 115 (206115)  

ĸņħńĭŐĸŃŀĬŋĔĶĴŀĬńĬĨƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶŐĸŃŀĬŋıńĬīƢĵƞŀĵ
 Infinite sequence and series, differential equations and applications, function of several 
variables and partial derivatives 
 
ĺ,ĲĽ,Ȯ117 &207117' 8 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1     1&0+3+0' 
PHYS 117  8 Physics Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň  

ĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĲƕĽŇĔĽƢıŊŘĬģŅĬȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĔŅĶ
ĪħĸŀĚĨƞŅĚŕȮĪŅĚħƟŅĬĔĸĻŅĽĨĶƢȮŀŋĦľıĸĻŅĽĨĶƢȮėĸŊŗĬȮœĲĲƚŅȮĽĳŅĺŃŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
 Laboratory course dealing with scientific methods in basic physics consisting of various 
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern 
physics, 
 
ĺ,ĲĽ,Ȯ187 &207187' 8 ĲƕĽŇĔĽƢȮ1      3&3+0+6' 
PHYS 187  8 Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň  

ľĬƞĺĵŐĸŃĔŅĶĺńħȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬȮėĸŊŗĬȮŐĸŃŏĽňĵĚȮĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅȮĽĬŅĴœĲĲƚŅȮĽĳŅĺŃ
ŐĴƞŏľĸŖĔŐĸŃĽĬŅĴŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
 Dimension and measurement, mechanics, vibrations, wave and sound, fluid, 
thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern 
physics. 
 

+ȮĺŇĝŅŏŀĔ  

+ȮĺŇĝŅŏŀĔĭńĚėńĭ  
 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĺ,ėĴ,Ȯ222 &203222' 8 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1      3&3+0+6' 
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CHEM 222  8 Physical Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2'ȮľĶŊŀȮĺ,ėĴ,Ȯ//1Ȯ&0.1//1';  

ŐĸŃȮĺ,ėĦ,Ȯ//0Ȯ&0.4//0'ȮľĶŊŀȮȮȮĺ,ėĦ,Ȯ//4Ȯ&0.4//4';  
ŐĸŃȮĺ,ĲĽ,Ȯ/65Ȯ&0.5/65' 

ŀŋĦľıĸĻŅĽĨĶƢȮĽĴĭńĨŇĕŀĚŐĔƠĽȮĕŀĚįĽĴŀĵƞŅĚĚƞŅĵȮĽĴħŋĸĺńĢĳŅėȮĽĴħŋĸŏėĴňȮŐĸŃŏėĴňœĲĲƚŅ
 Thermodynamics, properties of gases, simple mixtures, phase equilibria, chemical 
equilibrium and electrochemistry 
 
ĺ,ėĴ,Ȯ228 &203228' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1    1&0+3+0' 
CHEM 228  8 Physical Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,000Ȯ&0.1000' 

ėĺŅĴĶƟŀĬőĴĸŅĶƢĕŀĚĔŅĶĸŃĸŅĵȮĮĶŇĴŅĨĶıŅĶƢŏĝňĵĸőĴĸŅĶƢȮĽĴħŋĸŒĬĽŅĶĸŃĸŅĵȮĔŅĶĬņœĲĲƚŅĕŀĚ
ĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮȮĽńĴĮĶŃĽŇĪīŇśŐŀėĨŇĺŇĨňĕŀĚŀŇŏĸŖĔőĪĶœĸĨƢȮȮĪĶŅĬŏĲŀŏĶĬĞƢĬńĴŏĭŀĶƢĕŀĚœŀŀŀĬȮȮŀŋĦľıĸ
ĻŅĽĨĶƢĕŀĚŏĞĸĸƢœĲĲƚŅŏėĴňȮȮŀŋĦľĳŌĴŇĺŇĔķĨŇĕŀĚĽŅĶĸŃĸŅĵȮŐįĬįńĚĺńĢĳŅėĕŀĚĕŀĚŐĕŖĚįĽĴĽŀĚĝĬŇħȮŐĸŃŀńĨĶŅĽƞĺĬ
ĕŀĚėĺŅĴěŋėĺŅĴĶƟŀĬĽņľĶńĭŐĔƠĽ 
 Molar heat of dissolution, partial molar volumes, equilibrium in solution, conductivity of 
electrolytic solution, activity coefficient of electrolyte, transference number of ions, 
thermodynamics of electrochemical cell, critical solution temperature, binary-solid phase diagram 
and heat capacity ratios for gases 
 
ĺ,ėĴ,Ȯ331 &203331' 8 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ   3&3+0+6' 
CHEM 331  8 Instrumental Methods of Chemical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,013Ȯ&0.1013'ȮľĶŊŀȮĺ,ėĴ,014Ȯ&0.1014' 

ĭĪĬņĺŇīňĪŅĚĽŏĮĔőĪĶŏĴĨĶňȮŀĚėƢĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶňȮĵŌĺňĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĸŌĴŇŏĬĽŏĞĬĽƢĽŏĮĔőĪĶŏĴĨĶňȮŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶŏĴĨĶňȮŀŃĨŀĴĴŇĔĽŏĮĔőĪĶĽőĔĮƖȮŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢıĝńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽŏĮĔőĪĶŏĴĨĶňȮ&ŏŀŏŀŏŀĽ'ȮȮŀŃĨŀĴĴŇĔŀŇĴŇĽĝńĬĽŏĮĔőĪĶŏĴĨĶňȮŀŇĬħńĔĪňĲĸňėńıŏıŇĸıĸŅĽĴŅĽŏĮĔőĪĶŏĴĨĶňȮĳŅıĶĺĴ
ĕŀĚľĸńĔĔŅĶĪŅĚőėĶĴŅőĪĔĶŅĲƖȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮŐĸŃőėĶĴŅőĪĔĶŅĲƖĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚ  

Introduction to spectrometric method, spectrometric instrumental compartments, UV-Vis 
spectrophotometry, luminescence spectrometry, infrared spectrometry, atomic spectroscopy, 
atomic absorption spectrometry, atomic emission spectrometry, inductively coupled plasma 
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spectrometry, overview of chromatographic principles, gas chromatography and high performance 
liquid chromatography 
 
ĺ,ėĴ,Ȯ337 &203337' 8 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ  1&0+3+0' 
CHEM 337  8 Instrumental Methods of Chemical Analysis Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,11/Ȯ&0.111/' 

ŀŋĮĔĶĦƢŐĸŃŏĪėĬŇėĪňŗŒĝƟőħĵĪńŗĺœĮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢŐĸŃĕƟŀĮĢŇĭńĨŇėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĮĶŇĴŅĦőħĵŏĪėĬŇėŀŇĴŇĽĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıőħĵŏĪėĬŇėĲŌŏĶňĵĪĶŅĬĽƢĲŀĶƢĴŀŇĬĲĶŅŏĶħĽŏĮĔ
őĪĶŏĴĨĶňȮĔŅĶĻŉĔļŅĮƤěěńĵĪŅĚŏėĶŊŗŀĚĴŊŀŐĸŃĪŅĚŏėĴňĪňŗĴňįĸĨƞŀĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦīŅĨŋőħĵŏĪėĬŇėŏĲĸĴŀŃĨŀĴĴŇ
ĔŐŀĭĞŀĶƢĭĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦīŅĨŋőħĵŏĪėĬŇėŏĲĸĴŀŃĨŀĴĴŇĔŐŀĭ
ĞŀĶƢĭĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶĻŉĔļŅĮƤěěńĵĪňŗĴňįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĕŀĚėŀĸńĴĬƢŒĬŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮĔŅĶĺŇŏėĶŅŃľƢ
ĕŀĚŏľĸĺįĽĴőħĵŏĪėĬŇėŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėĸŇėĺŇħőėĶĴŅőĪĔĶŅĲƖ
ĽĴĶĶĩĬŃĽŌĚ 

Apparatus and techniques generally used in analytical laboratory and laboratory safety 
practices, quantitative analysis by ultraviolet-visible spectrophotometry, quantitative analysis by 
emission spectrometry, qualitative analysis by Fourier-transform infrared spectrometry, study of 
instrumental and chemical factors affecting quantitative analysis of element by flame atomic 
absorption spectrometry, sample preparation and quantitative analysis of element by flame 
atomic absorption spectrometry, study of factors affecting column efficiency in gas 
chromatography, analysis of liquid mixture by gas chromatographic technique and quantitative 
analysis by high performance liquid chromatography 
 
ĺ,Ľĩ,Ȯ346 &208346' 8 ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ    4&3+3+6' 
STAT 346  8 Statistics for Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň  

ĽĩŇĨŇĻŅĽĨĶƢŒĬŏėĴňŀŋĨĽŅľĔĶĶĴȮĪńĔļŃŏĝŇĚĽĩŇĨŇȮėĺŅĴėŇħŏĝŇĚĽĩŇĨŇȮŐĸŃŏľĨŋįĸŏĝŇĚĽĩŇĨŇȮŏıŊŗŀĔŅĶĨĶĺěĽŀĭ
ŀĵƞŅĚŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŅĶěńħĔŅĶĔŅĶįĸŇĨŒĬŏėĴňŀŋĨĽŅľĔĶĶĴȮĕƟŀĴŌĸŐĸŃĔŅĶĽĶŋĮĕƟŀĴŌĸȮĮĶŅĔĢĔŅĶĦƢŏĝŇĚĽŋƞĴȮ
ėĺŅĴĬƞŅěŃŏĮƦĬȮĨńĺŐĮĶĽŋƞĴȮŐĸŃĲƤĚĔƢĝńĬėĺŅĴĬƞŅěŃŏĮƦĬȮĲƤĚĔƢĝńĬėĺŅĴĬƞŅěŃŏĮƦĬıŊŘĬģŅĬĪňŗĽņėńĠĽņľĶńĭŏėĴň
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ŀŋĨĽŅľĔĶĶĴȮȮĔŅĶŀĬŋĴŅĬĪŅĚĽĩŇĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬŏėĴňŀŋĨĽŅľĔĶĶĴȮȮĶŃŏĭňĵĭĺŇīňĪŅĚĽĩŇĨŇĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮĪŅĚĽĩŇĨŇ 
 Statistics in industrial chemistry, statistical literacy, statistical thinking, and statistical 
reasoning for scientific investigation and production management in industrial chemistry, data and 
data summarization, random phenomena, probability, random variable, and probability function, 
key probability functions for industrial chemistry, statistical inference and its applications in 
industrial chemistry, statistical methodologies for industrial chemistry and the uses of statistical 
packages, 
 
ĺ,ėŀ,Ȯ201 &209201' 8 ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň     3&3+0+6' 
IC 201   8 Chemical Stoichiometry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2'ȮŐĸŃȮĺ,ėĴ,Ȯ/.6Ȯ&0.1/.6'; ľĶŊŀȮĺ,ėĴ,Ȯ//1Ȯ 

&0.1//1'ȮŐĸŃȮĺ,ėĴ,Ȯ//5Ȯ&0.1//5'; ŐĸŃȮĺ,ėĦ,Ȯ//0Ȯ&0.4//0'Ȯ 
ľĶŊŀȮĺ,ėĦ,//4Ȯ&0.4//4' 

ħŋĸĴĺĸĽŅĶĕŀĚĶŃĭĭĪňŗœĴƞŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮħŋĸĴĺĸĽŅĶĕŀĚĶŃĭĭĪňŗŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮħŋĸıĸńĚĚŅĬĕŀĚȮ

ĶŃĭĭĪňŗĴňĔŅĶœľĸȮħŋĸėĺŅĴĶƟŀĬĕŀĚĶŃĭĭĪňŗœĴƞŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮħŋĸėĺŅĴĶƟŀĬĕŀĚĶŃĭĭĪňŗŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶŏįŅ

œľĴƟȮĮĶŇĴŅĦĽńĴıńĬīƢĕŀĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢĮĶŇĴŅĦĽńĴıńĬīƢȮħŋĸĴĺĸĽŅĶŐĸŃħŋĸıĸńĚĚŅĬĔńĭĮƤĠľŅ

ĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴň 

Mass balance of non-chemical reaction system, mass balance of chemical reaction system, 
energy balance of flow system, heat balance of non-chemical reaction system, heat balance of 
chemical reaction system, combustion, stoichiometry of unit operations and applications of 
stoichiometry, mass balance and energy balance with problems in chemical industries. 
 
ĺ,ėŀ,Ȯ251 &209251' 8 ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ  ȮȮȮ    2&2+0+4' 
IC 251   8 Introduction to Ceramics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň  

ĺŇĺńĥĬŅĔŅĶĕŀĚŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔȮĝĬŇħĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚįĸŇĨĳńĦĤƢ
ŏĞĶŅĴŇĔȮĔŅĶĪħĽŀĭĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮŐĸŃĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 
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Evolution of ceramic industry, types of ceramic products, characteristics and properties of 
ceramic products, characteristics and properties testing of ceramic products, production of 
ceramics, and development of ceramic products. 

 
ĺ,ėŀ,Ȯ271Ȯ&209271' 8 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ/   3&3+0+6' 
IC 271   8 Unit Operations of Industrial Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ0./Ȯ&0.70./' 

ĔŅĶĕĬĩƞŅĵĕŀĚœľĸȮĔŅĶĕĬĩƞŅĵŀĬŋĳŅėȮĔŅĶĔĺĬŐĸŃĔŅĶįĽĴȮĔŅĶĸħŐĸŃĔŅĶėńħĕĬŅħŀĬŋĳŅėȮĔŅĶĔĶŀĚȮ
ĔŅĶĨĔĨŃĔŀĬȮŐĸŃĔŅĶŐĵĔħƟĺĵœĞőėĸĬ 

Fluid transportation, particle transportation, agitation and mixing, particle size reduction 
and sieving, filtration, sedimentation and cyclone separation.     

 
ĺ,ėŀ,Ȯ272Ȯ&209272' 8 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ/  1&0+3+0' 
IC 272   8 Unit Operations of Industrial Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ05/Ȯ&0.705/' 

ĔŅĶœľĸĕŀĚĕŀĚœľĸŒĬĶŃĭĭĪƞŀĕĬĩƞŅĵȮ ŏėĶŊŗŀĚĺńħŀńĨĶŅĔŅĶœľĸŐĭĭėĸŅĽĽŇėȮ ĔŅĶėńħŐĵĔĕĬŅħŀĬŋĳŅė
ŐĸŃĔŅĶĔĶŃěŅĵĕĬŅħȮĔŅĶĸħĕĬŅħŀĬŋĳŅėȮĔŅĶĺŇŏėĶŅŃľƢĕĬŅħŀĬŋĳŅėȮĔŅĶĔĺĬŐĸŃĔŅĶįĽĴȮĔŅĶĔĶŀĚȮĔŅĶ
ĨĔĨŃĔŀĬȮŐĸŃĔŅĶŐĵĔħƟĺĵœĞőėĸĬȮ 

Fluid flow in piping system, classic flow meters, sieving and distribution of particle, size 
reduction, particle size analysis, agitation and mixing, filtration, sedimentation and cyclone 
separation. 

 
ĺ,ėŀ,Ȯ301 &209301' 8 ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ    3&3+0+6' 
IC 301   8 Industrial Process Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2'ȮŐĸŃȮĺ,ėĴ,Ȯ/.6Ȯ&0.1/.6';  

ľĶŊŀȮĺ,ėĴ,Ȯ//1Ȯ&0.1//1'ȮŐĸŃȮĺ,ėĴ,Ȯ//5Ȯ&0.1//5' 
ĔĶŃĭĺĬĔŅĶįĸŇĨőĞŏħňĵĴėĸŀœĶħƢȮĬŜŘŅĨŅĸȮĮŋƜĵȮŏĵŊŗŀĔĶŃħŅļŐĸŃĔĶŃħŅļȮĽŅĶĽňŐĸŃĽňĪŅȮĬŜŘŅĴńĬŏıŊŗŀĔŅĶ

ĭĶŇőĳėȮŐŀĸĔŀŁŀĸƢȮĔĶħŀŇĬĪĶňĵƢŐĸŃĔĶħŀĬŇĬĪĶňĵƢȮŐŀĸėŅœĸĬƢȮĽĭŌƞŐĸŃĽŅĶĞńĔĲŀĔȮĔĶŃĭĺĬĔŅĶŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮĔŅĶĮĶńĭĽĳŅıĬŜŘŅŏıŊŗŀŒĝƟŒĬőĶĚĚŅĬŐĸŃĔŅĶĭņĭńħĬŜŘŅŏĽňĵȮŐĸŃĔĶŃĭĺĬĔŅĶĬņőĸľŃĴňėƞŅĔĸńĭėŊĬěŅĔĕĵŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
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Manufacturing processes of sodium chloride, sugar, fertilizer, pulp and paper, pigment and 
paint, edible oil, alcohol, organic and inorganic acids, alkaline, soap and detergent, processes in 
food industries, water treatment for utilizing in plants and wastewater treatment and process of 
precious metals recovering from electronic wastes 
 
ĺ,ėŀ,Ȯ302 &209302' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ   1&0+3+0' 
IC 302   8 Industrial Process Chemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ1./Ȯ&0.71./'ȮľĶŊŀȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ1./Ȯ&0.71./' 

ĔĶŃĭĺĬĔŅĶĮĶńĭĽĳŅıĬŘņŏıŊŗŀŒĝƟŒĬőĶĚĚŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨĔĶħŀĬŇĬĪĶňĵƢȮőĞħŅŐŀĝȮőĞħŅœĲȮőĞŏħňĵĴ
ėĸŀœĶħƢȮĽĭŌƞŐĸŃĽŅĶĞńĔĲŀĔȮĮŋƜĵȮĔĶŃĭĺĬĔŅĶĲŀĔěŅĚĽňĬŜŘŅĨŅĸȮĔĶŃĭĺĬĔŅĶįĸŇĨĞňŏĴĬĨƢȮŏĵŊŗŀĔĶŃħŅļȮĽŅĶĽňȮĬŜŘŅ
ĴńĬŏıŊŗŀĔŅĶĭĶŇőĳėȮĔŅĶľĴńĔŏŀĪŅĬŀĸȮŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĬĴįĚ 

Water treatment for utilising in plants, manufacturing processes of inorganic acid, soda ash, 
caustic soda, sodium chloride, soap and detergent, fertiliser, sugar clarifying process, 
manufacturing processes of cement, pulp, pigment, edible oil, ethanol fermentation and 
manufacturing process of instant milk. 

 
ĺ,ėŀ,Ȯ303Ȯ&209303' 8 ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋŀŋĨĽŅľĔĶĶĴ  3&3+0+6' 
IC 303   8 Characterization of Industrial Materials 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ235 (203235) 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋįĚȮĔĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėȮĔŅĶľŅĸńĔļĦŃŏĜıŅŃŏĝŇĚėĺŅĴĶƟŀĬȮĔŅĶľŅ
ĸńĔļĦŃŏĜıŅŃŏĝŇĚĔĸȮŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚőėĶĚĽĶƟŅĚěŋĸĳŅė  

Characterization of powder materials, particle mechanics, thermal characterization, 
mechanical characterization and microstructure characterization. 
 
ĺ,ėŀ,Ȯ493 &209493' 8 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ     2&0+12+0' 
IC 493   8 Industrial Chemistry Training 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ  
 ĮģĴĬŇŏĪĻĔŅĶİƗĔĚŅĬȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŐĸŃĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ĮĢŇĭńĨŇĚŅĬȮĔŅĶŒľƟĸņħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Unsatisfactory : U) 
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 Training orientation, working in the organization and presentation and evaluation of 
working, grading will be given on satisfactory or unsatisfactory basis. 
 
ĺ,ėŀ,Ȯ494 &209494' 8 ĽľĔŇěĻŉĔļŅ      6ȮľĬƞĺĵĔŇĨ 
IC 494   8 Cooperative Education 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĬńĔĻŉĔļŅĮĢŇĭńĨŇĚŅĬŏĽĴŊŀĬıĬńĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ/4ȮĽńĮħŅľƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ĴňĔŅĶĪŜŅĶŅĵĚŅĬĪňŗŏľĴŅŃĽĴȮȮőħĵŀŅěĔņľĬħŒľƟĴňĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚľńĺľĬƟŅĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵěŅĔĪŅĚĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃėĦŅěŅĶĵƢěŅĔĪŅĚĴľŅĺŇĪĵŅĸńĵħƟĺĵȮĔŅĶŒľƟĸņħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ
&Satisfactory: S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Unsatisfactory: U) 

Students are required to work as operator in industries for not less than 16 weeks of 
continuous duration. A proper written report and/ or oral examination are required under 
supervision of in-charge trainer at the organization and instructor(s) at the university. Grading will 
be given on Satisfactory (S) or Unsatisfactory (U) basis. 

 
ĺ,ėŀ,Ȯ497Ȯ&209497' 8 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ    4&0+12+0' 
IC 497   8 Special Problems in Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ŏĮƦĬĔŅĶŏĶňĵĬŐĸŃĪņĺŇěńĵőħĵĨĶĚěŅĔĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮĴňĔŅĶĪņĶŅĵĚŅĬĔŅĶĺŇěńĵĪňŗŏľĴŅŃĽĴ
ŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅ ĔŅĶŒľƟŏĔĶħěŃŒĝƟĶŃĭĭįƞŅĬľĶŊŀœĴƞįƞŅĬ 

Directed research and study of industrial chemistry problems. A proper written report and 
oral examination are required. Grading will be given on satisfactory or unsatisfactory basis. 

 
ĺ,ėŀ,Ȯ498 &209498' 8 ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ     1&1+0+2' 
IC 498   8 Seminar in Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ŏĮƦĬĔŅĶĽńĴĴĬŅĶŅĵĽńĮħŅľƢŒĬľńĺĕƟŀĮƤěěŋĭńĬľĶŊŀĔŅĶŏĽĬŀįĸĚŅĬĮƤĠľŅıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮĴňĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬȮȮȮȮȮȮĔŅĶŒľƟŏĔĶħěŃŏĮƦĬĶŃĭĭįƞŅĬľĶŊŀœĴƞįƞŅĬ  

A weekly seminars on the current topics or presentation of the student's project work. A 
written report is required. Grading will be given on satisfactory or unsatisfactory basis. 
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ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĺĻ,Ľ,Ȯ303 &253303' 8 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 3&3+0+6' 
ENV 303  8 Environmental and Safety Management in Industry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĽņľĶńĭĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 ıŊŘĬģŅĬĽŅĵĺŇĪĵŅĻŅĽĨĶƢȮ&ĽņľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŒĝƞ 
  ĺŇĝŅŏŀĔĺŇĻĺĔĶĶĴĽŇŗĚŐĺħĸƟŀĴ' 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬŀŋĨĽŅľĔĶĶĴȮĕĵŃŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶěńħĔŅĶȮĔŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶĬŘņŐĸŃĬŘņŏĽňĵȮĴĸĳŅĺŃĪŅĚŏĽňĵĚŐĸŃŀŅĔŅĻȮŏĪėőĬőĸĵňĽŃŀŅħĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ
ŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴȮĕƟŀĭńĚėńĭŏĔňŗĵĺĔńĭŀŅĝňĺŀĬŅĴńĵȮėĺŅĴĮĸŀħĳńĵŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶ
ĨĶĺěĽŀĭŐĸŃĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮŐĸŃĶŃĭĭĭĶŇľŅĶěńħĔŅĶėĺŅĴĮĸŀħĳńĵ 
 Basic knowledge of environmental management in industry. Industrial waste and 
management. Water resource management. Wastewater management. Noise and air pollution. 
Clean technology for industry. Basic knowledge of safety in industry. Regulation for occupational 
health safety and environmental in industrial area. Inspection and risk assessment. Safety 
management system, 
 
ĺĻ,ŀ,Ȯ323 &255323' 8 ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ    3&3+0+6' 
IE 323   8 Introduction to Quality Assurance 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 œĴƞĴň 

ėĺŅĴľĴŅĵĕŀĚėŋĦĳŅıȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶėĺĭėŋĴėŋĦĳŅıȮĶŃĭĭĔŅĶĮĶŃĔńĬėŋĦĳŅıŐĸŃ
ĺŇĪĵŅĔŅĶĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬȮĶŃĭĭėĺŅĴŏĝŊŗŀĴńŗĬȮĶŃĭĭĴŅĨĶģŅĬėŋĦĳŅıœŀŏŀĽőŀȮŐĸŃĶŃĭĭėŋĦĳŅı
ŀŊŗĬŕȮĪňŗĽņėńĠȮ 

Quality definition,ȮPrinciples of quality control,ȮQuality assurance system and concepts,Ȯ
Reliability system,ȮPrinciple of ISO standard and other important quality systems 
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+ȮĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĺ,ėĴ,Ȯ203 &203203' 8 ŏėĴňŀŇĬĪĶňĵƢȮ1      3&3+0+6' 
CHEM 203  8 Organic Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,/.2Ȯ&0.1/.2'ȮľĶŊŀȮĺ,ėĴ,Ȯ/3/Ȯ&0.1/3/'Ȯ 

ľĶŊŀȮĺ,ėĴ,//1Ȯ&0.1//1'  
ĭĪĬņŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚŏėĴňŀŇĬĪĶňĵƢȮĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮŐŀĸėŇĸŏŁœĸħƢȮŐŀĸĔŀŁŀĸƢȮŀňŏĪŀĶƢ

ŐĸŃŀňıŀĔœĞħƢȮŐŀĸħňœŁħƢŐĸŃėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮŐĸŃĔŅĶŐĵĔŐĸŃĔŅĶľŅőėĶĚĽĶƟŅĚĕŀĚ
ĽŅĶŀŇĬĪĶňĵƢ 

Introduction and basic knowledge of organic chemistry, hydrocarbon compounds, alkyl 
halides, alcohols, ethers and epoxides, aldehydes and ketones, carboxylic acids and derivatives, 
isolation and structural elucidation of organic compounds 
 
ĺ,ėĴ,Ȯ207 &203207' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1     1&0+3+0' 
CHEM 207  8 Organic Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĴ,/.6Ȯ&0.1/.6'ȮľĶŊŀȮĺ,ėĴ,/35Ȯ&0.1/35'Ȯ 

ľĶŊŀȮĺ,ėĴ,//5Ȯ&0.1//5';  
ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,0.1Ȯ&0.10.1' 

 ĔŅĶľŅěŋħŏħŊŀħŐĸŃěŋħľĸŀĴŏľĸĺȮĔŅĶĨĔįĸŉĔŒľĴƞȮĔŅĶĽĔńħȮĔŅĶĔĸńŗĬȮőėĶĴŅőĪĔĶŅĲƖįŇĺĭŅĚȮĽĴĭńĨŇĕŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŐŀĸŏėĬȮŐŀĸėňĬȮŐŀĸœėĬƢȮŁŅőĸŐŀĸŏėĬȮŐĸŃŐŀĸĔŀŁŀĸƢȮĮĢŇĔŇĶŇĵŅĕŀĚŐŀĸħňœŁħƢŐĸŃėňőĨĬȮĔŅĶĽńĚŏėĶŅŃľƢŏŀĽ
ŏĪŀĶƢȮĔŅĶĽńĚŏėĶŅŃľƢŏŀœĴħƢȮĽĴĭńĨŇĕŀĚŐŀĸħňœŁħƢȮėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚ
ĽŅĶŀŇĬĪĶňĵƢħƟĺĵŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖŐĸŃĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖ 
 Determination of boiling point and melting point, recrystallization, extraction, distillation, 
thin layer chromatography, properties of alkanes, alkenes, alkynes, haloalkanes and alcohols, 
reaction of aldehydes and ketones, synthesis of esters, synthesis of amides, properties of 
aldehydes, ketones and carboxylic acids and derivatives, and identification of organic compounds 
by infrared spectroscopy and nuclear magnetic resonance spectroscopy 
 
ĺ,ėŀ,Ȯ254 &209254' 8 ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴŒĬŀŋĨĽŅľĔĶĶĴ  3&3+0+6' 
IC 254   8 Production of Conventional Ceramics in Industry 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ03/Ȯ&0.703/'  
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴȮĔŅĶėĺĭėŋĴŐĸŃĮƤěěńĵėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔŀŋĨĽŅľĔĶĶĴŐĭĭ

ħńŘĚŏħŇĴȮĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔħńŘĚŏħŇĴȮŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔħńŘĚŏħŇĴ
 Conventional ceramic processing, controlling and parameters of the conventional 
industrial ceramic processing, characteristics and properties of conventional ceramic products, 
and quality assurance of conventional ceramic products 

 
ĺ,ėŀ,Ȯ270Ȯ&209270' 8 ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴ  3&3+0+6' 
IC 270   8 Transport Phenomena of Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ĲĽ,Ȯ/65Ȯ&0.5/65'ȮŐĸŃȮĺ,ėŀ,Ȯ0./Ȯ&0.70./' 

ľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶĩƞŅĵőŀĬőĴŏĴĬĨńĴȮėĺŅĴľĬŊħŐĸŃĔŅĶœľĸĕŀĚĕŀĚœľĸȮĽĴĔŅĶĔŅĶœľĸĕŀĚĕŀĚœľĸ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬȮĽńĴĮĶŃĽŇĪīŇśĔŅĶĬņėĺŅĴĶƟŀĬŐĸŃĔġĕŀĚĲŌŏĶňĵĶƢȮ
ĔŅĶĬņėĺŅĴĶƟŀĬȮĔŅĶıŅėĺŅĴĶƟŀĬȮĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮĽľĽńĴıńĬīƢĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ
ľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶĩƞŅĵőŀĬĴĺĸȮĔŅĶŐıĶƞȮĽńĴĮĶŃĽŇĪīŇśĔŅĶŐıĶƞȮĔġĕŀĚĲƕĔėƢȮŐĸŃĽĴĔŅĶĪńŗĺœĮĕŀĚĔŅĶĩƞŅĵőŀĬ
ĴĺĸȮĔŅĶĩƞŅĵőŀĬĴĺĸőħĵĔŅĶıŅȮĽńĴĮĶŃĽŇĪīŇśĔŅĶĩƞŅĵőŀĬĴĺĸȮĽľĽńĴıńĬīƢĔŅĶĩƞŅĵőŀĬĴĺĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ
ŐĸŃĔŅĶĩƞŅĵőŀĬĴĺĸĶŃľĺƞŅĚĺńĢĳŅė 

Fundamental principles of momentum transfer, viscosity and fluid flow, fluid flow 
equation and applications, fundamental principles of heat transfer, heat conduction coefficient 
_lbȮDmspgcpŲqȮj_u*Ȯfc_rȮamlbsargml*Ȯfc_rȮamltcargml*Ȯfc_rȮp_bg_rgml*Ȯfc_rȮrp_lqdcpȮamppcj_rgmlqȮ_lbȮ
applications, fundamental principleqȮmdȮk_qqȮrp_lqdcp*Ȯbgddsqgml*ȮbgddsqgmlȮamcddgagclr*ȮDgaiŲqȮj_uȮ
and general equation of mass transfer, convective mass transfer, mass transfer coefficient, mass 
transfer correlations and applications, interphase mass transfer. 
 
ĺ,ėŀ,Ȯ351 &209351' 8 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1         2&2+0+4' 
IC 351   8 Silicate Science 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ031Ȯ&0.7031'ȮŐĸŃȮĺ,ėŀ,041Ȯ&0.7041';  

ľĶŊŀȮĺ,ėŀ,Ȯ032Ȯ&0.7032'  
őėĶĚĽĶƟŅĚįĸŉĔȮőėĶĚĽĶƟŅĚĞŇĸŇŏĔĨŐĸŃőėĶĚĽĶƟŅĚĪňŗœĴƞŒĝƞĞŇĸŇŏĔĨȮŐĶƞħŇĬȮŐĶƞĪňŗœĴƞŒĝƞŐĶƞħŇĬȮıķĨŇĔĶĶĴėŀĸĸŀĵħƢ

ĕŀĚħŇĬŏėĸĵƢȮŀńĬĨĶĔŇĶŇĵŅĕŀĚħŇĬŏėĸĵƢĔńĭĬŜŘŅŐĸŃĽŅĶŀŇŏĸŖėőĨĶœĸĨƢȮŀńĬĨĶĔŇĶŇĵŅĕŀĚħŇĬŏėĸĵƢĔńĭŀĬŋĳŅėĕŀĚŐĕŖĚŀŊŗĬŕȮ
ŐĸŃıķĨŇĔĶĶĴıĸŅĽĨŇĔȮ  
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Crystal structure, silicate structure and non-silicate structure, clay minerals, non-clay 
minerals, clay colloidal behavior, interaction of clay and water and electrolyte, interaction of clay 
and other solids and plastic behavior. 

 
ĺ,ėŀ,Ȯ352Ȯ&209352' 8 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2ȮȮȮȮȮ    2&2+0+4' 
IC 352   8 Silicate Science 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ13/Ȯ&0.713/'ȮŐĸŃȮĺ,ėŀ,Ȯ14/Ȯ&0.714/' 

ĔŅĶŏĨĶňĵĴĽŌĨĶŏĞĶŅĴŇĔŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĕŉŘĬĶŌĮȮȮĺŇĪĵŅĻŅĽĨĶƢĕŀĚĔŅĶĪņŐĭĭıŇĴıƢĮŌĬĮĸŅĽŏĨŀĶƢȮ
ĔĸœĔŐĸŃıķĨŇĔĶĶĴĔŅĶĪņŐľƟĚȮȮĮĢŇĔŇĶŇĵŅĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĕŀĚĺŇĪĶŇĲƕŏėĝńĬȮȮĨņľĬŇŏĞĶŅĴŇĔŐĸŃĔŅĶŐĔƟœĕȮȮ
ŐĸŃŐįĬĳŌĴŇĺńĢĳŅėŏĞĶŅĴŇĔ 

Ceramic body formulation and its formability, science of plaster mold making, drying 
mechanism and its behavior, physical and chemical reactions of vitrification, ceramic defects and 
remedies and ceramic phase diagram.   
 
ĺ,ėŀ,Ȯ358Ȯ&209358' 8 ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ     2&2+0+4' 
IC 358   8 Drying and Firing Technology in Ceramic Processing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ031Ȯ&0.7031'ȮŐĸŃȮĺ,ėŀ,Ȯ041Ȯ&0.7041';  

ľĶŊŀȮĺ,ėŀ,Ȯ032Ȯ&0.7032' 
ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮĝĬŇħĕŀĚŏĨŅŀĭŐľƟĚŐĸŃŏĪėĬŇėĔŅĶŀĭŐľƟĚĽņľĶńĭ

įĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŏĨŅŀĭŐľƟĚȮŏĪėőĬőĸĵňĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮĝĬŇħĕŀĚ
ŏĨŅŏįŅŐĸŃŏĪėĬŇėĔŅĶŏįŅĽņľĶńĭįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŏĨŅŏįŅȮĔŅĶėĺĭėŋĴėŋĦĳŅıĔŅĶŀĭŐľƟĚ
ŐĸŃĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮŐĸŃėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 
 Drying technology in ceramic processing, types of dryer and drying techniques for ceramic 
products, energy conservation for dryer, firing technology in ceramic processing, types of kilns and 
frying techniques for ceramic products, energy conservation for kiln, quality controls of drying and 
firing in ceramic processing, and safety in drying and firing in ceramic processing. 

 
ĺ,ėŀ,Ȯ361 &209361' 8 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1        1&0+3+0' 
IC 361   8 Silicate Science Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ13/Ȯ&0.713/' 
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ėĺŅĴľĬŅŐĬƞĬĕŀĚĺńĽħŋįĚĕŀĚŐĶƞħŇĬŐĸŃŐĶƞĪňŗœĴƞŒĝƞħŇĬȮėĺŅĴŏĮƦĬĔĶħŏĮƦĬħƞŅĚŐĸŃĔŅĶĬņœĲĲƚŅĕŀĚŐĶƞħŇĬ
ŐĸŃŐĶƞĪňŗœĴƞŒĝƞŐĶƞħŇĬȮĽŅĶĶŃŏľĵŐĸŃĽŅĶŀŇĬĪĶňĵƢĕŀĚŐĶƞħŇĬŐĸŃŐĶƞĪňŗœĴƞŒĝƞŐĶƞħŇĬȮȮėĺŅĴĸŃŏŀňĵħĕŀĚŐĶƞħŇĬŐĸŃŐĶƞĪňŗ
œĴƞŒĝƞŐĶƞħŇĬȮĔŅĶĔĶŃěŅĵĕĬŅħŀĬŋĳŅėĕŀĚŐĶƞħŇĬŐĸŃŐĶƞĪňŗœĴƞŒĝƞŐĶƞħŇĬȮėĺŅĴŏľĬňĵĺĕŀĚħŇĬȮȮėĺŅĴľĬŊħĕŀĚĬŘņħŇĬĪňŗ
ŏĨŇĴĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮėĺŅĴľĬŅŐĬƞĬĕŀĚĔƟŀĬĕŀĚŐĕŖĚȮȮĔŅĶĬņŏĽĬŀįĸĔŅĶĪħĸŀĚŐĸŃŀĳŇĮĶŅĵįĸĔŅĶĪħĸŀĚ
ŐĭĭĮŅĔŏĮĸƞŅ    

Powder density of clay and non-clay minerals, acid-base and electrical conductivity of 
clay and non-clay minerals, loss on ignition and organic matter of clay and non-clay minerals, 
fineness of clay and non-clay minerals, particle size distribution of clay and non-clay minerals, 
plasticity of clay, viscosity of clay slip with electrolyte addition, solid density, presentation on the 
experimental results and discussions 

 
ĺ,ėŀ,Ȯ362Ȯ&209362' 8 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2ȮȮȮȮȮ   1&0+3+0' 
IC 362   8 Silicate Science Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ130Ȯ&0.7130' 

ĔŅĶľŅŐĸŃĔŅĶėņĬĺĦĽƞĺĬįĽĴĽŌĨĶŏĞĶŅĴŇĔĽņľĶńĭĔŅĶĕŉŘĬĶŌĮŐĭĭŏĮƖĵĔ ĮƤěěńĵĪňŗĴňįĸĨƞŀĽĴĭńĨŇĕŀĚ
ŐĭĭıŇĴıƢĮŌĬĮĸŅĽŏĨŀĶƢȮȮȮĔŅĶĪņŐĭĭıŇĴıƢĮŌĬĮĸŅĽŏĨŀĶƢĽņľĶńĭĔŅĶĕŉŘĬĶŌĮŐĭĭŏĮƖĵĔ ĮƤěěńĵĪňŗĴňįĸĨƞŀėŋĦĳŅı
ĕŀĚĬŘņħŇĬȮȮȮĮƤěěńĵĪňŗĴňįĸĨƞŀėŋĦĳŅıĕŀĚĔĶňĬŐĺĶƢěŅĔĔŅĶĕŉŘĬĶŌĮŐĭĭŏĮƖĵĔȮȮȮĔŅĶľŅŏėĸŊŀĭŏĞĶŅĴŇĔĪňŗŏľĴŅŃĔńĭŏĬŊŘŀ
ŏĞĶŅĴŇĔȮȮȮȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏĔŇħĨņľĬŇŏĞĶŅĴŇĔŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟœĕȮȮĔŅĶĬņŏĽĬŀįĸĔŅĶĪħĸŀĚŐĸŃ
ŀĳŇĮĶŅĵįĸŐĭĭĮŅĔŏĮĸƞŅ   

Formulation and calculation of ceramic formula for wet forming, factors affecting plaster 
mold properties, plaster mold making for wet forming, factors affecting clay slip quality, factors 
affecting green ware quality from wet forming, formulation of ceramic glaze that fits to ceramic 
body, factors affecting ceramic defect formation and suggestion of the remedies and oral 
presentation on the experimental results and discussions. 

 
ĺ,ėŀ,Ȯ368Ȯ&209368' 8Ȯ ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬ  Ȯ1&0+3+0' 
    ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮȮ 
IC 368   8Ȯ Drying and Firing Technology in Ceramic  

ProcessingȮLaboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ136Ȯ&0.7136' 
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ĔŅĶŀĭŐľƟĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔħƟĺĵĸĴȮĔŅĶŀĭŐľƟĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔħƟĺĵėĺŅĴĶƟŀĬȮĔŅĶėņĬĺĦıĸńĚĚŅĬ
ĕŀĚĔŅĶŀĭŐľƟĚŒĬŏĨŅŀĭŐľƟĚȮĔŅĶŏįŅĭŇĽĔŇĨȮĔŅĶŏįŅįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔŒĬŏĨŅŏįŅĪňŗŒĝƟŐĔƠĽŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĔŅĶŏįŅĽň
ĭĬŏėĸŊŀĭȮŐĸŃĔŅĶėņĬĺĦıĸńĚĚŅĬĕŀĚĔŅĶŏįŅħƟĺĵŏĨŅŏįŅĪňŗŒĝƟŐĔƠĽŏĮƦĬŏĝŊŘŀŏıĸŇĚ 

Ceramic air drying, ceramic hot air drying, energy consumption calculation of drying in 
dryer, biscuit firing, ceramic firing in gas kiln, on-glaze firing, and energy consumption calculation 
of firing in gas kiln 

 
ĺ,ėŀ,Ȯ370Ȯ&209370' 8 ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň  3&3+0+6' 
IC 370   8 Kinetic Chemistry and Chemical Reactor Design  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĦ,Ȯ//0Ȯ&0.4//0'ȮľĶŊŀȮĺ,ėĦ,Ȯ//4Ȯ&0.4//4';  

ŐĸŃȮĺ,ėŀ,Ȯ05.Ȯ&0.705.' 
ĬŇĵŅĴĕŀĚĬŇıěĬƢŀńĨĶŅȮŏėĴňěĸĬƢĕŀĚĮĢŇĔŇĶŇĵŅŏŀĔıńĬīŋƢȮĔŅĶŐĮĸįĸĕƟŀĴŌĸěŅĔŏėĶŊŗŀĚĮĢŇĔĶĦƢŐĭĭĶŋƞĬȮĔŅĶ

ŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏħňŗĵĺŀŋħĴėĨŇȮĔŅĶŀŀĔŐĭĭĶŃĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢľĸŅĵĨńĺȮįĸĕŀĚŀŋĦľĳŌĴŇŐĸŃėĺŅĴħńĬĨƞŀ
ĮĢŇĔŇĶŇĵŅŏħňŗĵĺŐĸŃľĸŅĵĮĢŇĔŇĶŇĵŅȮŏėĴňěĸĬƢĕŀĚĶŃĭĭĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢȮŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢŏĭŊŘŀĚĨƟĬ
ĽŜŅľĶńĭĶŃĭĭĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ  

Definitions of rate expression, kinetic chemistry of homogeneous reactions, interpretation 
of batch reactor data, design for single ideal reactor, design for multiple reactor system, 
temperature and pressure effects on single and multiple reactions, kinetic chemistry of 
heterogeneous reaction system, basic reactor design for heterogeneous reaction system. 

 
ĺ,ėŀ,Ȯ375Ȯ&209375' 8 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ0   3&3+0+6' 
IC 375   8 Unit Operations of Industrial Chemistry 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ0./Ȯ&0.70./' 

ĲĸŌŀŇħœħŏĞĝńĬŐĸŃĲĸŌŀŇħœħĞƢŏĭħȮĔŅĶėĺĭŐĬƞĬŐĸŃĔŅĶĶŃŏľĵȮĔŅĶŀĭŐľƟĚȮĔŅĶįŉŗĚŏĵŖĬȮŐĸŃľĬƞĺĵ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ  

Fluidization and fluidized bed, condensation and evaporation, drying, cooling and heat 
exchanger unit. 

 
ĺ,ėŀ,Ȯ376Ȯ&209376' 8 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ3   3&3+0+6' 
IC 376   8 Unit Operations of Industrial Chemistry 3 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ05.Ȯ&0.705.'ȮŐĸŃȮĺ,ėŀ,Ȯ153Ȯ&0.7153' 
ĔŅĶħŌħĞŉĴĔƠŅĞȮĔŅĶĔĸńŗĬȮĔŅĶĽĔńħĕŀĚŏľĸĺ+ĕŀĚŏľĸĺȮĔŅĶĽĔńħĕŀĚŐĕŖĚ+ĕŀĚŏľĸĺȮŐĸŃĔŅĶĨĔįĸŉĔ

 Gas absorption, distillation, liquid-liquid extraction, solid-liquid extraction and 
crystallization. 
 
ĺ,ėŀ,Ȯ377Ȯ&209377' 8 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ2  1&0+3+0' 
IC 377   8 Unit Operations of Industrial Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ154Ȯ&0.7154' 

ĲĸŌŀŇħœħŏĞĝńĬĔƠŅĞȮĲĸŌŀŇħœħŏĞĝńĬĕŀĚŏľĸĺȮĔŅĶŀĭŐľƟĚȮĔŅĶĪņĝŊŘĬȮĔŅĶĨĔįĸŉĔȮĔŅĶħŌħĞŉĴĔƠŅĞȮĔŅĶĔĸńŗĬ
ŐĭĭŏıĸĪȮĔŅĶĔĸńŗĬŐĭĭĭĶĶěŋȮĔŅĶĽĔńħĕŀĚŏľĸĺ+ĕŀĚŏľĸĺȮĔŅĶĽĔńħĕŀĚŐĕŖĚ+ĕŀĚŏľĸĺȮŐĸŃĔŅĶĩƞŅĵőŀĬėĺŅĴ
ĶƟŀĬ 
 Gas fluidization, liquid fluidization, drying, humidification, crystallization, gas absorption, 
plate distillation, packed distillation, liquid+liquid extraction, solid+liquid extraction and heat 
transfer, 
 
ĺ,ėŀ,Ȯ455Ȯ&209455' 8 ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ    2&2+0+4' 
IC 455   8 Glaze Technology and Ceramic Pigment 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ13/Ȯ&0.713/'ȮŐĸŃȮĺ,ėŀ,Ȯ14/Ȯ&0.714/'  

ĔŅĶŐĵĔĮĶŃŏĳĪĕŀĚŏėĸŊŀĭȮĽĴĭńĨŇŏėĸŊŀĭȮĔŅĶŏĨĶňĵĴŏėĸŊŀĭŐĸŃŏĪėĬŇėĔŅĶŏėĸŊŀĭȮĔŅĶėņĬĺĦľŅ
ĽƞĺĬįĽĴŏėĸŊŀĭȮĔŅĶŏįŅŏėĸŊŀĭȮĨņľĬŇĭĬŏėĸŊŀĭŐĸŃŐĬĺĪŅĚŐĔƟœĕȮĝĬŇħŐĸŃĔŅĶŏĨĶňĵĴĽňŏĞĶŅĴŇĔȮĪķļġňĽňȮŐĸŃ
ĔŅĶĺńħĽňĕŀĚĽňŏĞĶŅĴŇĔ 

Classification of glazes, properties of glazes, glaze preparation and glazing techniques, 
calculation of glaze formula, glost firing, glaze defect and remedies, types and preparation of 
ceramic pigment, theory of color, and color measurement of ceramic pigment. 

 
ĺ,ėŀ,Ȯ457Ȯ&209457' 8 ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃėŋĦĳŅı  3&3+0+6' 
    ĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 
IC 457   8 Production Efficiency and Quality  

Enhancement of Ceramic Products 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ13/Ȯ&0.713/'ȮŐĸŃȮĺ,ėŀ,Ȯ14/Ȯ&0.714/'    
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ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħħƟŅĬĔŅĶěńħĔŅĶŀŋĨĽŅľĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔĽņľĶńĭŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶ
įĸŇĨȮľĸńĔĔŅĶěńħĔŅĶŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴŐĸŃĺŇŏėĶŅŃľƢėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĔŅĶĺŇŏėĶŅŃľƢľŅĽŅŏľĨŋ
ĕŀĚĔŅĶŏĔŇħĨņľĬŇŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅĨņľĬŇĭĬįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔȮĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮ
ŐĸŃĔĶĦňĻŉĔļŅŒĬŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔ 

Application of industrial management concepts in ceramic industries for production 
efficiency improvement, principle of quality control system and quality analysis managements of 
ceramic products, defect causal analysis and defect problem-solving in ceramic products, 
methodology to problem-solving in ceramic processing, and case study in ceramic industry. 

 
ĺ,ėŀ,Ȯ465Ȯ&209465' 8 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ   1&0+3+0' 
IC 465   8 Glaze Technology and Ceramic Pigment Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ233Ȯ&0.7233'   

ĔŅĶŏĨĶňĵĴŏėĸŊŀĭȮĔŅĶėņĬĺĦĽƞĺĬįĽĴŏėĸŊŀĭȮĔŅĶŏįŅŐĭĭŀŀĔĞŇŏħĝńĬŐĸŃĶňħńĔĝńĬȮĔŅĶŏĨĶňĵĴŏŀĬőĔĭȮ
ĔŅĶŏĨĶňĵĴĲĶŇĨȮĔŅĶŏĨĶňĵĴĽňȮȮȮȮŏĞĶŅĴŇĔȮĔŅĶŒĝƟĽňŏĞĶŅĴŇĔȮŐĸŃĔŅĶĪħĽŀĭĽĴĭńĨŇĕŀĚŏėĸŊŀĭŏĞĶŅĴŇĔ 

Glaze preparation, glaze calculation, oxidation and reduction firing, engobe preparation, 
frit preparation, ceramic pigment preparation, use of ceramic pigment, and property testing of 
ceramic glaze. 
 

ȮȮȮȮȮ+ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
ėĦŃĺŇěŇĨĶĻŇĸĮƝ 
ĺě,ŀ,Ȯ332 &110332' 8 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢ     3&2+2+5' 
DESN 332  8 Product Design 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8Ȯ œĴƞĴň 

ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮıńĥĬŅĔŅĶȮŐĸŃĭĪĭŅĪĽņėńĠĕŀĚĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢěŅĔŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮ
ľĸńĔĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢȮĺŇīňĔŅĶĶƞŅĚŐĭĭŐĸŃŏĕňĵĬŐĭĭŏıŊŗŀĬņŏĽĬŀŐĬĺėŇħŒĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢĚŅĬŀŀĔŐĭĭįĸŇĨĳńĦĤƢ 
 History, development and significant roles of product design from the past until present. 
Product design principles and product design development. Sketching and drawing to represent 
the concepts of product design. 
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ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĺ,ėĴ,Ȯ211 &203211' 8 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ     2&2+0+4' 
CHEM 211  8 Fundamental Inorganic Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴȮ/.2Ȯ&0.1/.2'ȮľĶŊŀȮĺ,ėĴ,Ȯ//1Ȯ&0.1//1' 

őėĶĚĽĶƟŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚŀŃĨŀĴȮŏėĴňĽĩŅĬŃĕŀĚŐĕŖĚȮĔĶħŐĸŃŏĭĽȮŀŀĔĞŇŏħĝńĬŐĸŃĶňħńĔĝńĬȮŐĸŃĽĴĭńĨŇ
ĕŀĚīŅĨŋŐĸŃĽŅĶĮĶŃĔŀĭ 
 Electronic structure of atoms, solid state chemistry, acids and bases, oxidation and 
reduction and properties of elements and compounds 
 
ĺ,ėĴ,Ȯ250 &203250' 8 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ      3&3+0+6' 
CHEM 250  8 Environmental Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,/.2Ȯ&0.1/.2'ȮľĶŊŀȮĺ,ėĴ,///Ȯ&0.1///' 

ıŇļĺŇĪĵŅŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚěŅĔĽŅĶŏėĴňȮĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶıŇļŒĬħŇĬŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı
ĴĬŋļĵƢȮȮĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĴĸıŇļĪŅĚĬŘņȮŐĸŃĶŃĭĭĔŅĶěńħĔŅĶŐĸŃĶŃŏĭňĵĭ
ĕƟŀĭńĚėńĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

Toxicology and risk assessment from chemicals, soil contamination and impact on human 
health, air pollution and climate change, water pollution, and environmental management system 
and regulations 

 
ĺ,ėĴ,Ȯ315 &203315' 8 ĽĴĴŅĨĶŐĸŃıńĬīŃ     2&2+0+4' 
CHEM 315  8 Symmetry and Bonding 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,0//Ȯ&0.10//'  

ĽĴĴŅĨĶŏĝŇĚőĴŏĸĔŋĸŐĸŃıŀĵĪƢĔĶŋĮȮĪķļġňıńĬīŃĽņľĶńĭőĴŏĸĔŋĸőėŏĺŏĸĬĨƢŐĸŃĪķļġňıńĬīŃĽņľĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽŅĶŏĝŇĚĞƟŀĬ 

Molecular symmetry and point group, bonding theories for simple covalent molecules 
and bonding theories for complexes 

 
ĺ,ėĴ,Ȯ316 &203316' 8 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ  2&2+0+4' 
CHEM 316  8 Coordination and Organometalic Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ0//Ȯ&0.10//' 
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őėĶĚĽĶƟŅĚŐĸŃĽŏĨŀĶŇőŀŏėĴňĕŀĚĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮĽĴĭńĨŇŏĝŇĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚĽŅĶŏĝŇĚĞƟŀĬ
őĸľŃŐĪĶĬĞŇĝńĬȮŏĽĩňĵĶĳŅıĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮĔĸœĔĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŏĝŇĚĞƟŀĬ
őĸľŃŐĪĶĬĞŇĝńĬȮĭĪĬņŏĔňŗĵĺĔńĭŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮőėĶĚĽĶƟŅĚŐĸŃĮĢŇĔŇĶŇĵŅŏĭŊŘŀĚĨƟĬĕŀĚĽŅĶĮĶŃĔŀĭŀŀĶƢŐĔőĬ
ŏĴĪńĸĸŇĔȮŐĬĺőĬƟĴĮƤěěŋĭńĬĕŀĚŏėĴňőėŀŀĶƢħŇĬŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ  

Structures and stereochemistry of transition metal complexes, electronic properties of 
transition metal complexes, thermodynamic stability of transition metal complexes, reaction 
mechanisms of transition metal complexes, introduction to organometallic chemistry, structures 
and fundamental reactions of organometallic compounds, current trends of coordination and 
organometallic chemistry 
 
ĺ,ėĴ,Ȯ318 &203318' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ     1&0+3+0' 
CHEM 318  8 Inorganic Chemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,1/4Ȯ&0.11/4'  

ĽĩŅĬŃŀŀĔĞŇŏħĝńĬĕŀĚĪŇĬȮĔŅĶĶńĔļŅŏĽĩňĵĶĳŅıĕŀĚĽĩŅĬŃŀŀĔĞŇŏħĝńĬĪňŗıĭœħƟĬƟŀĵȮĸŇĚĔƢŏĔěœŀőĞŏĴŀĶƢȮ
ŀŇĪīŇıĸėĺŅĴŐĶĚĕŀĚĽĬŅĴĸŇŐĔĬħƢĪňŗĴňĨƞŀĽŏĮĔĨĶŅĕŀĚĽŅĶŏĝŇĚĞƟŀĬȮīŅĨŋŐĪĶĬĞŇĝńĬȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶƞĚ
ĮĢŇĔŇĶŇĵŅŏĝŇĚŐĽĚĕŀĚĺńĽħŋĔŉŗĚĨńĺĬņȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶıŇĽŌěĬƢľŅœŀőĞŏĴŀĶƢĪŅĚŏĶĕŅėĦŇĨĕŀĚĶŃĭĭőėĭŀĸĨƢ&III)  
ŐĴĔĬŇőĪŏėĴň ĔŅĶŒĝƟĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢ  

The oxidation states of tin, stabilization of rare oxidation states, linkage isomers, the 
influence of ligand-field strength upon the spectra of complexes, the transition elements, 
photocatalytic activity of semiconductors, preparation and identification of geometrical isomers 
of the cobalt(III) systems, magnetochemistry, uses and analysis of inorganic compounds 
 
ĺ,ėĴ,Ȯ323 &203323' 8 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3      2&2+0+4' 
CHEM 323  8 Physical Chemistry 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,000Ȯ&0.1000' 

ěĸĬıĸĻŅĽĨĶƢŏėĴňȮĪķļġňěĸĬıĸĻŅĽĨĶƢĕŀĚŐĔƠĽȮŐĸŃőĲőĨŏėĴň 
 Chemical kinetis, kinetic theory of gases and photochemistry 
 
ĺ,ėĴ,Ȯ324 &203324' 8 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4      2&2+0+4' 
CHEM 324  8 Physical Chemistry 4 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,000Ȯ&0.1000'  
ŏėĴňıŀĸŇŏĴŀĶƢıŊŘĬģŅĬȮŏėĴňėŀĸĸŀĵħƢŐĸŃŏėĴňıŊŘĬįŇĺ 
Basic polymer chemistry, colloid and surface chemistry 
 

ĺ,ėĴ,Ȯ327 &203327' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2    1&0+3+0' 
CHEM 327  8 Physical Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ101Ȯ&0.1101'ȮľĶŊŀȮĺ,ėĴ,Ȯ102Ȯ&0.1102'
 įĸĕŀĚŀŋĦľĳŌĴŇĪňŗĴňĨƞŀŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅœŁőħĶœĸĞŇĽĕŀĚŏŀĪŇĸŀŃĞŇŏĨĨȮĔŅĶĺńħėƞŅėĚĪňŗŀńĨĶŅ
ĕŀĚĮĢŇĔŇĶŇĵŅőħĵėŀĬħńėőĪŏĴĨĶňȮĔŅĶľŅėƞŅėĚĪňŗŀńĨĶŅĕŀĚĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬȮěĸĬĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅőĭĶĴŇŏĬĝńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀĵƞŅĚŏĶŖĺȮĔŅĶħŌħĞńĭěŅĔĽŅĶĸŃĸŅĵȮĔŅĶľŅėĺŅĴŏĕƟĴĕƟĬĺŇĔķĨĕŀĚĔŅĶŏĔŇħœĴŏĞĸĸƢ&ĞňŏŀŖĴĞň'ĕŀĚĽŅĶĸħŐĶĚĨŉĚįŇĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶľŅĴňĬĲĶňıŅĪĕŀĚŀŅĔŅĻŐľƟĚěŅĔĔŅĶĺńħėĺŅĴľĬŊħȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňŏĝŇĚŐĽĚŐĭĭĺŇĺŇīıńĬīƢȮĔŅĶľŅĬŘņľĬńĔ
őĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėĺŅĴľĬŊħĽŅĶĸŃĸŅĵŏěŊŀěŅĚȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢȮĔŅĶľŅėĺŅĴ
ľĬŅŐĬƞĬĕŀĚıŀĸŇŏĴŀĶƢőħĵėŀĸńĴĬƢŏĔĶŏħňĵĬĨƢėĺŅĴľĬŅŐĬƞĬ 

Effect of temperature on reaction rate, hydrolysis of ethyl acetate, rate constant 
determination by conductometry, rate constant determination of the oxidation reaction, kinetics 
of fast bromination reaction, adsorption from solution, determination of critical micelle 
concentration (CMC) of surfactant, determination of the mean free path of dry air from viscosity  
measurement, heterogeneous photocatalysis, polymer molecular weight determination by dilute 
solution viscometry, polymer identification and determination of polymer density using density 
gradient column 

 
ĺ,ėĴ,Ȯ471 &203471' 8 ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ 2&2+0+4' 
CHEM 471  8 Properties and Characterization of Polymeric Materials 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,Ȯ102Ȯ&0.1102'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ;  

ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭ ĺ,ėĴ,Ȯ255Ȯ&0.1255' 
ĔŅĶĪĭĪĺĬŏĔňŗĵĺĔńĭŏėĴňıŀĸŇŏĴŀĶƢȮĬŘņľĬńĔőĴŏĸĔŋĸŏĜĸňŗĵŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇ

ŏĴŀĶƢȮȮĔŅĶŏĮĸňŗĵĬĽĩŅĬŃĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢȮĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃŏĽĩňĵĶĳŅı
ĕŀĚıŀĸŇŏĴŀĶƢ  
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Review of polymer chemistry, polymer molecular weight averages and distribution, 
thermal transitions in polymers, mechanical properties of polymers, degradation and stabilization 
of polymers 

 
ĺ,ėĴ,Ȯ474 &203474' 8 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ   2&2+0+4' 
CHEM 474  8 Reactions and Synthesis Methods of Polymers 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,102Ȯ&0.1102'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ;  

ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭ ĺ,ėĴ,256Ȯ&0.1256' 
ıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĕńŘĬȮ&ėĺĭŐĬƞĬŐĸŃœĴƞėĺĭŐĬƞĬ'ȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŏĮƕħĺĚȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭ

ŏĨŇĴȮ&ŐĶħŇėŀĸŐĸŃœŀŀŀĬŇĔ'ȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĽŏĨŀĶŇőŀěņŏıŅŃȮ&ĞňŏĔŀĶƢ+ŐĬĨĨŅıŀĸŇŏĴŀœĶŏĞĝńĬ'ȮőėıŀĸŇŏĴŀœĶ
ŏĞĝńĬȮŐĸŃĺŇīňŒĬĪŅĚĮĢŇĭńĨŇĽņľĶńĭĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
 Step-wise polymerization (condensation and non-condensation), ring-opening 
polymerization, addition polymerization (radical and ionic polymerization), stereospecific 
polymerization (Ziegler-Natta polymerization), copolymerization and practical methods of 
polymerization 
 
ĺ,ėĴ,Ȯ477 &203477' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1    1&0+3+0' 
CHEM 477  8 Polymer Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,25/Ȯ&0.125/'ȮľĶŊŀȮĺ,ėĴ,253Ȯ&0.1253';  

ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ   
ĔŅĶľŅĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺŇŏėĶŅŃľƢľĴŌƞĮĸŅĵȮĔŅĶľŅĬŘņľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢőħĵ

ĔŅĶĺńħėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵŏěŊŀěŅĚȮȮĔŅĶľŅėĺŅĴľĬŅŐĬƞĬĕŀĚıŀĸŇŏĴŀĶƢőħĵĺŇīňŏħĬĞŇĨňŏĔĶŏħňĵĬėŀĸńĴĬƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢőħĵŏĪėĬŇėħŇĲŏĲŀŏĶĬŏĞňĵĸĽŐĔĬĬŇĚŐėĸŀĶŇŏĴĨĶňȮ&ħňŏŀĽĞň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢőħĵŏĪėĬŇėŏĪŀĶƢőĴĔĶŅĺŇŏĴĨĶŇĔŀŃĬŅœĸĞŇĽȮ&Īňěňŏŀ'ȮȮĔŅĶľŅ
ŀŋĦľĳŌĴŇĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėƞŅħńĝĬňľńĔŏľĕŀĚŐĽĚȮȮĔŅĶľŅėƞŅŀŃŏĞĨŇĸŐĸŃħňĔĶň
ĔŅĶŐĪĬĪňŗĕŀĚıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞŀŃĞŇŏĨĪȮȮĔŅĶĻŉĔļŅőėĶĚĽĶƟŅĚĶŃħńĭœĴőėĶĕŀĚıŀĸŇŏĴŀĶƢĨńĺŀĵƞŅĚȮȮĔŅĶĶŃĭŋ
ŏŀĔĸńĔļĦƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢıŀĸŇŏĴŀĶƢŐĸŃőėıŀĸŇŏĴŀĶƢȮőħĵŏĪėĬŇėŀŇĬĲĶŅŏĶħĽŏĮĔőĨĶĽőĔĮƖȮȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢ
ĕŀĚıŀĸŇŏĴŀĶƢőħĵĺŇīňĔŅĶĪħĽŀĭŀĵƞŅĚĚƞŅĵȮĔŅĶĽĸŅĵĨńĺŐĭĭœŁőħĶœĸĨŇĔĕŀĚŀĬŋıńĬīƢŏĞĸĸŌőĸĽȮȮĔŅĶĽĸŅĵĨńĺőħĵ
ėĺŅĴĶƟŀĬŐĸŃĔŅĶĪņŒľƟŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢĭŅĚĝĬŇħȮȮĔŅĶĽĸŅĵĨńĺŐĭĭŀŀĔĞŇŏħĪňĲĕŀĚıŀĸŇŏĴŀĶƢȮȮıŀĸŇŏĴŀĶƢŒĬ
ĽŅĶĸŃĸŅĵȮ8ȮĶŌĮĶƞŅĚŐĸŃĕĬŅħőĴŏĸĔŋĸȮȮěĸĬĻŅĽĨĶƢĕŀĚĔŅĶŏĔŇħįĸŉĔĕŀĚıŀĸŇŏĴŀĶƢ  
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Molecular weight determination of polymer by end-group analysis, molecular weight 
determination of polymer by dilute-solution viscosity measurement, determination of polymer 
density by means of the density gradient column, characterization of the thermal properties of 
polymer by differential scanning calorimetry (DSC), characterization of the thermal properties of 
polymer by thermogravimetric analysis (TGA), determination of glass transition temperature of 
polymer by refractometry, acetyl determination and degree of substitution in acetate-containing 
polymers, microstructural determination of polymer sample, identification and analysis of 
polymers and copolymers by Infrared spectroscopy, polymer identification by simple test 
methods, hydrolytic degradation of cellulose derivatives, thermal degradation and stabilization of 
some polymers, oxidative degradation of polymers, polymers in solution: molecular shapes and 
sizes and kinetics of polymer crystallization 
 
ĺ,ėĴ,Ȯ478 &203478' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2    2&0+6+0' 
CHEM 478  8 Polymer Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,252Ȯ&0.1252'Ȯ 

ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
ĔŅĶŏĨĶňĵĴıŀĸŇ&0,4+œħŏĴĪŇĸ+/,2+ĲƖĬŇĸňĬŀŀĔœĞħƢ'ȮőħĵĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĪňĲėńĮĮĸŇĚȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭ

ŀŇĴńĸĝńĬĕŀĚĽœĨĶňĬȮȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐĕĺĬĸŀĵĕŀĚĽœĨĶňĬŐĸŃĔŅĶŏĨĶňĵĴőĲĴıŀĸŇĽœĨĶňĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĻŉĔļŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭėĺĭŐĬƞĬ8ȮěĸĬıĸĻŅĽĨĶƢŐĸŃĔŅĶŏĔŇħŏěĸĕŀĚĔŅĶŏĔŇħıŀĸŇŏŀĽŏĪŀĶƢȮĔŅĶŏĨĶňĵĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıŀĸŇŏŀĪŇĸňĬŏĨĨĶŃĞńĸœĲħƢŀňĸŅĽőĨŏĴŀĶƢ&ĵŅĚœĪőŀėŀĸ'ȮȮȮĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐėĪœŀŀŀĬŇĔĕŀĚȮŏŀŖĬ+œĺ
ĬŇĸėŅĶƢĭŅőĞĸȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐĶħŇėŀĸĕŀĚŏĴĪŇĸŏĴĪŅėĶŇŏĸĨȮŐĸŃĔŅĶŏĨĶňĵĴȮȮ
 œĬĸŀĬ ȮȮőħĵŀŇĬŏĨŀĶƢŏĲĝŏĝňĵĸėŀĬŏħĬŏĞĝńĬ  

Preparation of Poly (2,6-dimethyl-1,4-phenyleneoxide) via oxidative coupling, emulsion 
polymerisation of styrene, suspension polymerisation of styrene and preparation of polystyrene 
foam, condensation polymerisation studies: kinetics and gelation of polyester formation, 
npcn_p_rgmlȮ mdȮ _Ȯ nmjw&crfwjclcȮ rcrp_qsjnfgbc'Ȯ cj_qrmkcpȮ &_Ȯ űRfgmimjŲȮ ps``cp'*Ȯ a_rgmlgaȮ
polymerisation of N-vinyl carbazole, kinetics of free radical addition polymerization of methyl 
kcrf_apwj_rc*Ȯ_lbȮnpcn_p_rgmlȮmdȮ_ȮŴLwjmlŵȮtg_Ȯglrcpd_ag_jȮpolycondensation 

 
ĺ,ėĦ,Ȯ355 &206355' 8 ĺŇīňŏĝŇĚĨńĺŏĸĕ      3&3+0+6' 
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MATH 355  8 Numerical Method 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĦ,Ȯ//0Ȯ&0.4//0'ȮľĶŊŀȮĺ,ėĦ,Ȯ//4Ȯ&0.4//4'Ȯ 

ľĶŊŀȮĺ,ėĦ,Ȯ0.1Ȯ&0.40.1'ȮľĶŊŀȮĺ,ėĦ,Ȯ04/Ȯ&0.404/' 
ĔŅĶŐĽħĚėƞŅŏĝŇĚĨńĺŏĸĕŐĸŃėƞŅėĸŅħŏėĸŊŗŀĬȮįĸŏĜĸĵĕŀĚĽĴĔŅĶľĬŉŗĚĨńĺŐĮĶȮįĸŏĜĸĵŏĝŇĚĨńĺŏĸĕĕŀĚĶŃĭĭ

ĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃœĴƞŏĝŇĚŏĽƟĬȮĔŅĶĮĶŃĴŅĦėƞŅŒĬĝƞĺĚħƟĺĵıľŋĬŅĴŐĸŃĔŅĶĮĶńĭŏĽƟĬőėƟĚȮĔŅĶľŅŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢ
ŏĝŇĚĨńĺŏĸĕȮįĸŏĜĸĵŏĝŇĚĨńĺŏĸĕĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 

Numerical representation and error, solution of one variable equation, numerical solution 
of systems of linear and nonlinear equations, interpolating polynomial and curve fitting, numerical 
differentiation and numerical integration, numerical solution for ordinary differential equations 
 
ĺ,Ľĩ,Ȯ345 &208345' 8 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ    3&3+0+6' 
STAT 345  8 Statistical Quality Control 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,Ľĩ,Ȯ041Ȯ&0.6041'ȮľĶŊŀȮĺ,Ľĩ,Ȯ042Ȯ&0.6042'Ȯ 

ľĶŊŀȮĺ,Ľĩ,Ȯ050Ȯ&0.6050' 
ėĺŅĴĽņėńĠĕŀĚĽĩŇĨŇŒĬĔŅĶěńħĔŅĶėŋĦĳŅıȮĔŅĶŀīŇĭŅĵėĺŅĴįńĬŐĮĶőħĵľĸńĔĽĩŇĨŇȮĔŅĶŐěĔŐěĚĪňŗĽņėńĠĪňŗ

ŒĝƟŒĬĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇȮŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇĽņľĶńĭėĺĭėŋĴėŋĦĳŅıȮŐįĬĳŌĴŇėĺĭėŋĴĽņľĶńĭĨńĺŐĮĶȮŐįĬĳŌĴŇ
ėĺĭėŋĴĽņľĶńĭėŋĦĸńĔļĦŃȮĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĳŅıĕŀĚĔĶŃĭĺĬĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶĺńħȮŐįĬĔŅĶŏĸŊŀĔ
ĨńĺŀĵƞŅĚŏıŊŗŀĔŅĶĵŀĴĶńĭȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮŏıŊŗŀĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ 
 Importance of statistics in quality management, variation describing by principle of 
statistics,  important distributions used in the statistical quality control, statistical tools for quality 
control, control charts for variables, control charts for attributes, process capability analysis, 
measurement system analysis, acceptance sampling plan, software packages application for the 
statistical quality control 
 
ĺ,ėŀ,Ȯ203 &209203' 8 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ     3&3+0+6' 
IC 203   8 Introduction to Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĴ,//1Ȯ&0.1//1'ȮŐĸŃȮĺ,ėĴ,//5Ȯ&0.1//5';  

ľĶŊŀȮĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2'ȮŐĸŃȮĺ,ėĴ,Ȯ/.6Ȯ&0.1/.6' 
ŏĪėĬŇėıŊŘĬģŅĬĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮŀŋĨĽŅľĔĶĶĴıŀĸŇŏĴŀĶƢȮ

ŀŋĨĽŅľĔĶĶĴőĸľŃȮŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔȮĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŜŘŅȮėŀĴŏıĶĽŏĞŀĶƢȮŏėĶŊŗŀĚĽŌĭȮŏėĶŊŗŀĚĺńħŀŋĦľĳŌĴŇȮ
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ĺŅĸƢĺȮŐĸŃŏĔěȮĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŒĬĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶėĺĭėŋĴŐĸŃĔŅĶěńħĔŅĶĽŅĶĴĸıŇļŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĽŇĪīŇĭńĨĶŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮ  

Basic techniques in industrial chemistry , petroleum and petrochemicals industries, 
polymer industries, metal industries, ceramic industries, operation of boiler, compressors, pumps, 
temperature measuring devices and valves and gauges, automatic control system, catalysts in 
chemical reactions, control and management of pollutants in industries, safety in industries, 
patents and intellectual property.  
 
ĺ,ėŀ,Ȯ204 &209204' 8 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ   1&0+3+0' 
IC 204   8 Elementary Industrial Chemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ0.1Ȯ&0.70.1'ȮľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮ 

ĺ,ėŀ,Ȯ0.1Ȯ&0.70.1'   
ĔŅĶŏĨĶňĵĴĽŅĶŏėĴňȮĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŜŘŅȮĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĽŌĭȮĺŅĸƢĺȮŐĸŃŏĔěȮĔŅĶĪņĚŅĬĕŀĚ

ĴŅĨĶŀńĨĶŅĔŅĶœľĸȮĔŅĶĽĶƟŅĚŐĸŃŏĪňĵĭĴŅĨĶģŅĬŏĪŀĶƢőĴėńĭŏĮƕĸȮĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮĔŅĶįĸŇĨĮƕőĨĶŏĸňĵĴȮĔŅĶ
ıŇĽŌěĬƢĝĬŇħıĸŅĽĨŇĔŀĵƞŅĚĚƞŅĵȮĔŅĶŐĵĔőĸľŃěŅĔĽŇĬŐĶƞȮĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĸŃŏėĸŊŀĭȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶľŅ
ĸńĔļĦŃŏĜıŅŃĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĔŅĶĭņĭńħĽĳŅıĬŘņŏĽňĵŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵŏėĴň  
 Chemical reagent preparation, boiler operation, pumps, valves and gauge operation, 
rotameter operation, fabrication and standard calibration of thermocouples, automatic control 
system, petroleum production, simple identification of plastics, extraction of metals from ores, 
pottery and glaze production, preparation and characterization of catalyst, wastewater treatment 
and chemical waste disposal. 
 
ĺ,ėŀ,Ȯ206 &209206' 8 ėĺŅĴĮĸŀħĳńĵĔĶŃĭĺĬĔŅĶŏėĴňŐĸŃĔŅĶěńħĔŅĶĽŅĶŏėĴň 3&3+0+6' 
    ĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
IC 206   8 Chemical Process Safety and Chemical Management 
    for Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 œĴƞĴň 

ėĺŅĴĶŌƟħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴȮŀńĬĨĶŅĵěŅĔĽŅĶŏėĴňŐĸŃĺńĨĩŋŀńĬĨĶŅĵȮŀŋĮĔĶĦƢĮƚŀĚĔńĬ
ŀńĬĨĶŅĵĽƞĺĬĭŋėėĸȮĶŃĭĭŐĸŃŀŋĮĔĶĦƢėĺŅĴĮĸŀħĳńĵȮĔŅĶěņŐĬĔĮĶŃŏĳĪĜĸŅĔĽŅĶŏėĴňȮŐĸŃŏŀĔĽŅĶĕƟŀĴŌĸėĺŅĴ
ĮĸŀħĳńĵĕŀĚĽŅĶŏėĴňȮĶŃĭĭĔŅĶěńħŏĔŖĭŐĸŃĔŅĶěńħĔŅĶĽŅĶŏėĴňŀńĬĨĶŅĵȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĨŅĴĴŅĨĶģŅĬėĺŅĴ
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ĮĸŀħĳńĵŐĸŃĔŅĶĪņĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŀĵƞŅĚĮĸŀħĳńĵȮŀńĬĨĶŅĵěŅĔĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴŏėĴňȮĔŅĶĮƚŀĚĔńĬ
ŀńĬĨĶŅĵŐĸŃĔŅĶėĺĭėŋĴĔŅĶĽŌĠŏĽňĵȮĶŃŏĭňĵĭŐĸŃĔġľĴŅĵŏĔňŗĵĺĔńĭĽŅĶŀńĬĨĶŅĵŐĸŃėĺŅĴĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶĨĶĺěĽŀĭėĺŅĴĮĸŀħĳńĵȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚŏėĴňȮŐĸŃĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮĔŅĶĝňŘĭƞĚŀńĬĨĶŅĵŐĸŃĔŅĶ
ĮĢŇĭńĨŇĚŅĬ   

Knowledges of industrial safety, hazards from chemicals and hazardous materials, personal 
protective equipment, safety systems and devices, classification of chemical labels and chemical 
safety data sheets, hazardous chemicals storage and management system, chemical laboratory 
in accordance with safety standards and safe laboratory work, hazards from chemical engineering 
processes, hazard prevention and loss control, regulations and laws regarding hazardous 
substances and industrial safety, security check, chemical risk assessment and risk management, 
hazard and operability (HAZOP) study 

 
ĺ,ėŀ,Ȯ252 &209252' 8 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇėȮȮȮ 2&2+0+4' 
IC 252   8 Constructional and Technical Ceramics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ251 (209251) 

ĝĬŇħĕŀĚŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇėȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚȮ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇėȮĔŅĶĪħĽŀĭėŋĦĳŅıĕŀĚŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚȮĔŅĶĪħĽŀĭėŋĦĳŅı
ĕŀĚŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇėȮĨņľĬŇĭĬįĸŇĨĳńĦĤƢŐĸŃŐĬĺĪŅĚŐĔƟœĕȮŐĸŃŐĬĺőĬƟĴĔŅĶıńĥĬŅŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚ
ŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇė  

Types of constructional and technical ceramics, production of constructional ceramics, 
production of technical ceramics, quality testing of constructional ceramics, quality testing of 
technical ceramics, defects and their remedies, and trends of constructional and technical ceramic 
development. 
 
ĺ,ėŀ,Ȯ253Ȯ&209253' 8 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅȮ    2&2+0+4' 
IC 253   8 Production of Pottery 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ251 (209251) 

ĝĬŇħĕŀĚŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅȮĔĶŃĭĺĬĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅȮŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚěńĔĶĽņľĶńĭįĸŇĨ
ŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅȮĔŅĶĪħĽŀĭėŋĦĳŅıĕŀĚŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅȮŐĸŃĔŅĶıńĥĬŅŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ  
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Types of pottery, production of pottery, equipment and machines for production of 
pottery, quality testing of pottery, and development of pottery. 

 
ĺ,ėŀ,Ȯ262Ȯ&209262' 8 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔ  1&0+3+0' 
    ŏıŊŗŀĚŅĬŏĪėĬŇė 
IC 262   8 Constructional and Technical Ceramics Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ032Ȯ&0.7032' ľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ032Ȯ&0.7032' 

ĔŅĶĮĶńĭĽĳŅıĺńĨĩŋħŇĭȮĔŅĶŏĨĶňĵĴĽƞĺĬįĽĴȮĔŅĶįĸŇĨŀŇģĔƞŀĽĶƟŅĚȮĔŅĶįĸŇĨĔĶŃŏĭŊŘŀĚŏĞĶŅĴŇĔȮĔŅĶįĸŇĨ
ĽŋĕĳńĦĤƢȮĔŅĶįĸŇĨŏĞĶŅĴŇĔŏıŊŗŀĚŅĬŏĪėĬŇėȮŐĸŃĔŅĶĪħĽŀĭĽĴĭńĨŇĕŀĚŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬ
ŏĪėĬŇėȮȮȮ  

Raw material treatment, batch preparation, constructional brick production, ceramic tile 
production, sanitary ware production, technical ceramic production, and property testing of 
constructional and technical ceramics. 
 
ĺ,ėŀ,Ȯ263Ȯ&209263' 8 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ    1&0+3+0' 
IC 263   8 Pottery Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ032Ȯ&0.7032'; ľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ032Ȯ&0.7032' 

ĔŅĶŏĨĶňĵĴĺńĨĩŋħŇĭȮĔŅĶŏĨĶňĵĴĽƞĺĬįĽĴȮĔŅĶĕŉŘĬĶŌĮȮĔŅĶŀĭŐľƟĚȮĔŅĶŏėĸŊŀĭŐĸŃĔŅĶĝŋĭŏėĸŊŀĭȮĔŅĶŏĕňĵĬĽň
ŏĞĶŅĴŇĔȮĔŅĶŏįŅȮŐĸŃĔŅĶĪħĽŀĭĽĴĭńĨŇĕŀĚŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 

Raw material preparation, batch preparation, forming, drying, glaze preparation and glazing, 
ceramic painting, firing, and property testing of pottery. 

 
ĺ,ėŀ,Ȯ331 &209331' 8 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚ ȮȮȮ   3&3+0+6' 
IC 331   8 Fuel and Fuel Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĴ,Ȯ203 (203203) ŐĸŃȮĺ,ėĴ,Ȯ207 (203207) ŐĸŃȮĺ,ėŀ,Ȯ201  
    (209201) 

ĩƞŅĬľŇĬȮĮƕőĨĶŏĸňĵĴȮŐĸŃŐĔƠĽīĶĶĴĝŅĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĕƟŀĔŜŅľĬħěŜŅŏıŅŃĕŀĚŏĝŊŘŀŏıĸŇĚȮĺŇīňĪħĽŀĭŐĸŃ
ŏėĶŊŗŀĚĴŊŀȮĔŅĶĪŜŅŏĝŊŘŀŏıĸŇĚŒľƟĭĶŇĽŋĪīŇśȮŏĝŊŘŀŏıĸŇĚĽŃŀŅħȮŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮĔŅĶŏįŅœľĴƟȮĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŒĬŏėĶŊŗŀĚĵĬĨƢȮ
ŐĸŃĳŅĺŃĴĸıŇļŐĸŃĔŅĶėĺĭėŋĴŒĬĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚ 
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 Coal, petroleum and natural gas, production process, specification of fuels, testing 
methods and equipments, purification of fuel, clean fuel, fuel cell, combustion, utilization of fuel 
in engines, and pollution and its control in fuel combustion. 
 
ĺ,ėŀ,Ȯ332 &209332' 8 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢŏĝŊŘŀŏıĸŇĚ    1&0+3+0' 
IC 332   8 Fuel Analysis Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ11/Ȯ&0.711/'ȮľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ11/Ȯ&0.711/'  

ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦĔņĴŃĩńĬŐĸŃĔŅĶĺńħėƞŅėĺŅĴĶƟŀĬȮĔŅĶĺŇŏėĶŅŃľƢıĶŀĔĞŇŏĴĪȮĔŅĶĺńħėĺŅĴħńĬœŀȮĔŅĶ
ĺńħėĺŅĴľĬŊħȮŐĸŃħńĝĬňėĺŅĴľĬŊħȮĔŅĶĺńħěŋħĕŋƞĬŐĸŃěŋħœľĸŏĪȮĔŅĶĺńħėĺŅĴĩƞĺĚěņŏıŅŃŏŀıňœŀȮĔŅĶĺńħěŋħŀŃĬŇĸňĬ
ŐĸŃħńĝĬňħňŏĞĸȮĔŅĶĺŇŏėĶŅŃľƢĔŅĔėŅĶƢĭŀĬŐĸŃŏĩƟŅȮĔŅĶĺńħěŋħĺŅĭœĲȮĔŅĶĺńħěŋħĨŇħœĲȮŐĸŃěŋħŏĔŇħėĺńĬȮĔŅĶĺŇŏėĶŅŃľƢ
ŐĔƠĽőħĵŀŀĽńĪȮĔŅĶĪħĽŀĭĔŅĶĔńħĔĶƞŀĬȮĔŅĶėŅĶƢĭŀœĬĞƢŏĞĝńĬȮĔŅĶĔĸńŗĬĬŘņĴńĬħŇĭőħĵŏŀŏŀĽĪňŏŀŖĴ  

Sulfur content analysis and calorific value measurement, proximate analysis, vapor 
pressure measurement, viscosity and viscosity index measurements, cloud point, pour point 
measurement,  American Petroleum Institute (API) specific gravity measurements, aniline point 
and diesel index measurements, carbon residue and ash analyses, flash point, ignition point and 
smoke point measurements,  gas analysis by Orsat, corrosion test, carbonization, crude oil 
distillation by distillation American Standards of Testing and Materials (ASTM). 
 
ĺ,ėŀ,Ȯ341 &209341' 8 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň ȮȮȮ    3&3+0+6' 
IC 341   8 Petrochemical Industry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĴ,Ȯ203 (203203) ŐĸŃȮĺ,ėĴ,Ȯ207 (203207) ŐĸŃȮĺ,ėŀ,Ȯ201  
    (209201) 

ĳŅıĶĺĴĕŀĚŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮĺńĨĩŋħŇĭȮĔŅĶĔĸńŗĬĮƕőĨĶŏĸňĵĴŐĸŃĔĶŃĭĺĬĔŅĶĮƕőĨĶŏėĴňȮȮĔŅĶŐĵĔĔƠŅĞ
īĶĶĴĝŅĨŇȮȮĔŅĶįĸŇĨŏėĴňĳńĦĤƢěŅĔĽŅĶĨńŘĚĨƟĬĪňŗœĴƞŒĝƞœŁőħĶėŅĶƢĭŀĬȮȮĔŅĶįĸŇĨŏėĴňĳńĦĤƢěŅĔĽŅĶĨńŘĚĨƟĬĔĸŋƞĴıŅĶŅĲƕĬȮ
ĔĸŋƞĴőŀŏĸĲƕĬŐĸŃĔĸŋƞĴŀŃőĶŐĴĨŇĔȮŐĸŃĔŅĶėņĬĺĦĔŅĶĔĸńŗĬŐĵĔĕŀĚįĽĴœŁőħĶėŅĶƢĭŀĬĽņľĶńĭŀŋĨĽŅľĔĶĶĴĮƕőĨĶ
ŏėĴň  

Overview of petrochemical industries, raw materials, petroleum distillation and 
petrochemical processes, natural gas separation, production of chemicals from non-hydrocarbon 
feedstock, production of chemicals from paraffin, olefin and aromatic feedstock, distillation 
calculation of hydrocarbon mixture for petrochemical industries. 
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ĺ,ėŀ,Ȯ382 &209382' 8 ĺńĽħŋıŀĸŇŏĴŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮ3&3+0+6' 
IC 382   8 Polymeric Materials 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮ8 ĺ,ėĴ,Ȯ0.1Ȯ&0.10.1' ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢȮŏĪėĬŇėĔŅĶŏĔŇħıŀĸŇŏĴŀĶƢȮŏĪŀĶƢĴŀıĸŅĽĨŇĔȮŏĪŀĶƢĴŀŏĞĨĨŇĚıŀĸŇŏĴŀĶƢȮĽŅĶŏĨŇĴŐĨƞĚȮ
ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢȮĵŅĚȮŐĸŃŏĽƟĬŒĵĽńĚŏėĶŅŃľƢ 
 Properties of polymers, polymerization techniques, thermoplastics, thermosetting 
polymers, additives, mechanical properties of polymers, rubbers, and synthetic fibers. 
 
ĺ,ėŀ,Ȯ403 &209403' 8 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵ ȮȮȮȮȮȮȮȮȮ3&3+0+6' 
IC 403   8 Adsorption Technology for Water and Wastewater Treatment 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮ8 ĺ,ėŀ,Ȯ0./Ȯ&0.70./' 

ľĸńĔĔŅĶŐĸŃĪķļġňĔŅĶħŌħĞńĭȮĺńĽħŋħŌħĞńĭȮĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃĕŀĚĺńĽħŋħŌħĞńĭȮĮƤěěńĵĪŅĚĔŅĵĳŅı
ŐĸŃŏėĴňĪňŗĴňįĸĨƞŀĔŅĶħŌħĞńĭȮĽĴħŋĸŐĸŃěĸĬıĸĻŅĽĨĶƢĕŀĚĔŅĶħŌħĞńĭȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĔŅĶħŌħĞńĭȮĔŅĶ
ŀŀĔŐĭĭľĬƞĺĵĮĢŇĭńĨŇĔŅĶĔŅĶħŌħĞńĭĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵȮĔŅĶĲƘƨĬĲŌĽĳŅıĕŀĚĺńĽħŋħŌħĞńĭȮėĺŅĴĔƟŅĺľĬƟŅ
ĸƞŅĽŋħĕŀĚĺńĽħŋħŌħĞńĭŐĸŃŏĪėőĬőĸĵňĔŅĶħŌħĞńĭŒĬĔŅĶĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵ  

Principle and theory of adsorption, adsorbents, characterizations of adsorbents, physical 
and chemical effects on adsorption, equilibrium and kinetics of adsorption, thermodynamics of 
adsorption, adsorption unit design for water and wastewater treatment, adsorbent regeneration, 
state-of-the-art in adsorbents and adsorption technology for water and wastewater treatment 
 
ĺ,ėŀ,Ȯ404 &209404' 8 ŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬĬŘņĽņľĶńĭŀŋĨĽŅľĔĶĶĴŏėĴň 3&3+0+6' 
IC 404   8 Circular Water Technology for Chemical Industry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮ8 ĺ,ėĴ,Ȯ/.2Ȯ&0.1/.2'ȮľĶŊŀȮĺ,ėĴ,Ȯ//1Ȯ&0.1//1' 

ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴĬŘņħŊŗĴŐĸŃĔŅĶĮĸƞŀĵĬŘņĪŇŘĚěŅĔőĶĚĚŅĬȮŐľĸƞĚĔņŏĬŇħȮĸńĔļĦŃŏĜıŅŃ
ŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĬŘņŏĽňĵȮıŊŘĬģŅĬĔĶŃĭĺĬĔŅĶĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵŀŋĨĽŅľĔĶĶĴȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬĕŀĚĔŅĶ
ĭņĭńħĬŘņŐĸŃĬŘņŏĽňĵȮŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬĬŘņŏıŊŗŀĔŅĶŒĝƟĚŅĬĞŘņŒĬŀŋĨĽŅľĔĶĶĴŏėĴňȮĔŅĶĔŌƟėŊĬĪĶńıĵŅĔĶěŅĔĬŘņ
ŏĽňĵŀŋĨĽŅľĔĶĶĴȮėĺŅĴĔƟŅĺľĬƟŅĸƞŅĽŋħĕŀĚŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬĬŘņ 

Laws and standards of drinking water industry and industrial effluent, origin, characteristics 
and compositions of wastewater, basic of industrial water and wastewater treatment, circular 
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economy of water and wastewater treatment, circular water technology for reuse in chemical 
industry, resource recovery from industrial wastewater, state-of-the-art in circular water 
technology 

 
ĺ,ėŀ,Ȯ405 &209405' 8 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŐĸŃŏėĴňĽŃŀŅħ 3&3+0+6' 
IC 405   8 Chemical Process Design and Green Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮ8 ĺ,ėĴ,/.1Ȯ&0.1/.1'ȮľĶŊŀȮĺ,ėĴ,///Ȯ&0.1///'ȮľĶŊŀȮĺ,ėĴ,//2Ȯ&0.1//2'Ȯ

 ľĶŊŀȮĺ,ėĴ,/40Ȯ&0.1/40'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
ĳŅıĶĺĴĔĶŃĭĺĬĔŅĶŏėĴňŒĬĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮĨńĺŀĵƞŅĚĺŇĺńĥĬŅĔŅĶĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ

őħĵĔŅĶŐĔƟĮƤĠľŅĨŅĴĸņħńĭĕńŘĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮīĶĶĴŏĬňĵĴĮĢŇĭńĨŇĽņľĶńĭŐįĬįńĚĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮĨńĺŀĵƞŅĚĔŅĶ
ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŏėĴňĽņľĶńĭŀŋĨĽŅľĔĶĶĴĽŅĶĔŉŗĚĨńĺĬņȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨœŁőħĶŏěĬȮ
ĕƟŀŐĬŃĬņĭŅĚĮĶŃĔŅĶĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢŐįĬįńĚĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŏĔŖĭ
œŁőħĶŏěĬȮŐĭĭěņĸŀĚıŊŘĬģŅĬěŅĔĔġŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶħŋĸĴĺĸŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮ
ŐĭĭěņĸŀĚıŊŘĬģŅĬěŅĔĔġŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶħŋĸıĸńĚĚŅĬŒĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňȮ
ŐĭĭěņĸŀĚıŊŘĬģŅĬěŅĔĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĔĶŅĲŐĸŃĮĢŇĭńĨŇĔŅĶľĬƞĺĵȮľĸńĔĔŅĶŐĸŃĳŅıĶĺĴĕŀĚŏėĴňĽŃŀŅħŐĸŃ
ĵńŗĚĵŊĬȮĔŅĶĮĶŃŏĴŇĬĺĚěĶĝňĺŇĨ8ȮŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶĶŃĭŋįĸŇĨĳńĦĤƢŐĸŃĔĶŃĭĺĬĔŅĶĪňŗĵńŗĚĵŊĬĔĺƞŅȮŏėĴňĽŃŀŅħŐĸŃ
ŏĪėőĬőĸĵň 

An overview of chemical processes: present and future, examples on design evolution and 
data analysis by successive and creative problem solving, conventions for chemical process 
flowsheets, an example on designing a chemical process for the semiconductor industry, 
examples on designing processes to produce hydrogen, some tips for analysing a chemical process 
flowsheet, examples on designing processes to store hydrogen, basic models from laws and 
mathematical analysis for mass balance in chemical processes, basic models from laws and 
mathematical analysis for energy balance in chemical processes, basic models from graphical 
analysis and unit operations, principles and overview of green and sustainable chemistry, life-
cycle assessment: a tool for identification of more sustainable products and processes, green 
chemistry and technology 

 
ĺ,ėŀ,Ȯ406 &209406' 8 ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴħƟĺĵőĮĶŐĔĶĴĽņŏĶŖěĶŌĮ 3&3+0+6' 
IC 406   8 Problem-Solving for Industrial Chemistry  



141 
 

Using Software Package 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėĦ,Ȯ//0Ȯ&0.4//0'ȮľĶŊŀȮĺ,ėĦ,Ȯ//4Ȯ&0.4//4';  

ŐĸŃȮĺ,ėŀ,Ȯ0./Ȯ&0.70./' 
ĪńĔļŃıŊŘĬģŅĬĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀőĮĶŐĔĶĴĽņŏĶŖěĶŌĮĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŏėĴňŀŋĨĽŅľĔĶĶĴŐĸŃ

ĺŇĻĺĔĶĶĴŏėĴňȮĔŅĶĪņĚŅĬĔńĭĨŅĶŅĚĕƟŀĴŌĸĨŅĴĨŅĶŅĚĶŅĵĔŅĶȮĸŇĽĨƢȮĲƤĚĔƢĝńĬėƟĬľŅȮĨŅĶŅĚıŇĺŀĨŐĸŃĔŅĶěņĸŀĚ
ĽĩŅĬĔŅĶĦƢȮĔŅĶŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢħƟĺĵőĮĶŐĔĶĴĽņŏĶŖěĶŌĮħƟŅĬĽĴĔŅĶıňĝėĦŇĨŐĸŃĝŋħĽĴĔŅĶȮȮĽĴĔŅĶŏĝŇĚ
ŀĬŋıńĬīƢȮŐĸŃĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĔŅĶĪņĚŅĬĕŀĚľĬƞĺĵĮĢŇĭńĨŇĔŅĶȮȮĔŅĶėņĬĺĦĔĶŃĭĺĬĔŅĶŏėĴňħƟĺĵőĮĶŐĔĶĴ
ĽņŏĶŖěĶŌĮħƟŅĬĔŅĶĺŇŏėĶŅŃľƢįńĚĔŅĶįĸŇĨŐĸŃĔŅĶĺŇŏėĶŅŃľƢįńĚĔŅĶįĸŇĨŐĭĭĺĬĞŘņħƟĺĵŏėĶŊŗŀĚĴŊŀŐĔƟĮƤĠľŅŐĭĭĪņĞŘņȮ
ĔŅĶĮĶŃĴŅĦėƞŅĽĴĭńĨŇĕŀĚĽĽŅĶŐĸŃĽĴĔŅĶĽĩŅĬŃȮĔŅĶĮĶŃĴŅĦĨƟĬĪŋĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔĶŃŐĽŏĚŇĬĽħȮĽĩŇĨŇ
ĮĶŃĵŋĔĨƢőħĵőĮĶŐĔĶĴĽņŏĶŖěĶŌĮħƟŅĬĔŅĶĔņľĬħĸńĔļĦŃĝŋħĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚĔĶŅĲȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŐĸŃ
ĔŅĶėĺĭėŋĴėŋĦĳŅıĪŅĚĽĩŇĨŇȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬŐĸŃœĴƞŏĝŇĚŏĽƟĬ 

Basic skills to use software package for applying in industrial chemistry and chemical 
engineering, working with tables of data by tables, lists, lookup functions, pivot tables and 
scenarios, mathematical problem-solving by software package : algebraic equations and equation 
sets, differential equations and unit operation modeling, chemical process calculation by software 
package: flowsheet analysis and closing recycle flowsheet with the iterative solver, property 
estimation and equations of state and cost estimation and cash flow analysis, applied statistics 
by software package: characterizing data sets and creating graphs, design of experiments and 
statistical quality control and linear and nonlinear regression analysis 

 
ĺ,ėŀ,Ȯ422 &209422' 8 ŏėĴňőĸľĔĶĶĴȮ      3&3+0+6' 
IC 422   8 Metallurgical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĴ,Ȯ222 (203222) ŐĸŃȮĺ,ėŀ,Ȯ201 (209201); ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭ

 ĕŀĚĳŅėĺŇĝŅ 
ĽŇĬŐĶƞȮŐľĸƞĚőĸľŃĪŋĨŇĵĳŌĴŇȮŐĸŃĳŅıĶĺĴĕŀĚőĸľŃĺŇĪĵŅĔŅĶĽĔńħȮőĸľŃĺŇĪĵŅėĺŅĴĶƟŀĬȮŐįĬĳŅıĶŇĝŅĶƢħ

ĽńĬ+ŏŀĸĸŇĚŐŁĴȮőĸľŃĺŇĪĵŅĬŘņȮŐįĬĳŅııńĺŏĭȮŐįĬĳŅıĶƟŀĵĸŃĔŅĶĽĔńħ+ıňŏŀĝĽĴħŋĸȮőĸľŃĺŇĪĵŅœĲĲƚŅȮĔŅĶĽņŏĶŖě
ħƟĺĵœĲĲƚŅȮĔŅĶĪņŒľƟĭĶŇĽŋĪīŇśħƟĺĵœĲĲƚŅȮĔŅĶĨĔŏĝŇĚœŀŀŅĶƢȮĻńĔĵƢŏĔŇĬȮĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŒĬĔŅĶľĸƞŀőĸľŃȮ
ĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŒĬőĸľŃĺŇĪĵŅįĚȮĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŒĬĔŅĶěŋƞĴĶƟŀĬȮŐĔĸĺŅœĬĞŇĚȮĔŅĶŏėĸŊŀĭĪŅĚŏėĴňőħĵŒĝƟ
œĲĲƚŅȮĔŅĶŏėĸŊŀĭĪŅĚŏėĴňőħĵœĴƞŒĝƟœĲĲƚŅȮĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŒĬĔŅĶĨĔĽŃĽĴĕŀĚœŀȮĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňŒĬĔŅĶ
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ıƞĬŏėĸŊŀĭħƟĺĵėĺŅĴĶƟŀĬȮŐŀőĬœħĞŇĚȮĔĶŃĭĺĬĔŅĶħńħŐĮĶįŇĺőĸľŃŐĭĭŀŊŗĬȮŕȮĔĶĦňĻŉĔļŅĪŅĚŏėĴňőĸľĔĶĶĴěŅĔ
ŀŋĨĽŅľĔĶĶĴœĪĵ 

Ores, secondary sources of metals and overview of extractive metallurgy, pyrometallurgy, 
Richardson-Ellingham diagram, hydrometallurgy, Pourbaix diagram, % extraction-ph equilibrium 
diagram, electrometallurgy, electrowinning, electrorefining, IR drop, overvoltage, chemical 
processes in metal casting, chemical processes in powder metallurgy, chemical processes in hot 
dipping, galvanizing, electroplating, electroless plating, chemical processes in vapour deposition, 
chemical processes in thermal spraying, anodizing, other processes for surface modification of 
metals, case studies on metallurgical chemistry from Thailand industry 
 
ĺ,ėŀ,Ȯ424 &209424' 8 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ   3&3+0+6' 
IC 424   8 Corrosion and Corrosion Control 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėĴ,Ȯ222 (203222) ŐĸŃȮĺ,ėŀ,Ȯ201 (209201) 

ĽĴĭńĨŇĕŀĚĺńĽħŋŐĸŃĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĺńĽħŋĔńĭĽŇŗĚŐĺħĸƟŀĴȮŀŀĔĞŇŏħĝńĬȮĔŅĶĔńħĔĶƞŀĬĕŀĚĽŅĶĸŃĸŅĵĬŘņȮ
ĶŌĮŐĭĭĕŀĚĔŅĶĔńħĔĶƞŀĬȮĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬȮĔŅĶĺńħŀńĨĶŅĔŅĶĔńħĔĶƞŀĬŐĸŃĺŇīňĪħĽŀĭĔŅĶĔńħĔĶƞŀĬȮŐĸŃ
ĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 

Properties of materials and their reactions with the environment, oxidation, corrosion of 
aqueous solutions, forms of corrosion, corrosion prevention, corrosion rate measurements and 
corrosion testing methods and case studies of corrosion and corrosion control. 

 
ĺ,ėŀ,Ȯ442Ȯ&209442' 8 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ     3&3+0+6' 
IC 442   8 Heterogeneous Catalysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ15.Ȯ&0.715.' 

ĭĪĬņŐĸŃŐĬĺėŇħıŊŘĬģŅĬĪńŗĺœĮȮĔŅĶħŌħĞńĭĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňȮĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢŐĸŃĔŅĶŏĶƞĚ
ĮĢŇĔŇĶŇĵŅȮĔŅĶĮĶŃĵŋĔĨƢĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĽŌƞĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĢŇĔĶĦƢȮĔŅĶŐıĶƞȮĔŅĶįĸŇĨĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŒĬ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇŐĸŃĸńĔļĦŃŏĜıŅŃĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮŐĸŃĔŅĶŏĽŊŗŀĴĔńĴĴńĬĨƢĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ
 Introduction and general basic concept, physical and chemical adsorption, heterogeneous 
catalyst and catalysis, application of catalysis to reactor design, diffusion, catalyst production in 
industries, analysis of catalyst properties and characteristics, and catalyst deactivation. 
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ĺ,ėŀ,Ȯ444Ȯ&209444' 8 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶŏėĴňŐĸŃŏĪėőĬőĸĵňĮƕőĨĶŏėĴň 2&2+0+4' 
IC 444   8 Selected Topics in PetrochemicalsȮand  

Petrochemical Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ12/Ȯ&0.712/'ȮľĶŊŀĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ12/Ȯ&0.712/' 

ľńĺĕƟŀĪňŗŏĸŊŀĔĽĶĶěŃŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĮƤěěŋĭńĬĕŀĚŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 
Topics are selected on the grounds of their relevance to the current needs of the 

petrochemical industry 
 

ĺ,ėŀ,Ȯ451 &209451' 8 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ     2&2+0+4' 
IC 451   8 Silicate Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ351 (209351) ŐĸŃȮĺ,ėŀ,Ȯ361 (209361) 

ŏĪėőĬőĸĵňĔŅĶĭħȮŏĪėőĬőĸĵňįĚȮŏĪėőĬőĸĵňĔŅĶĕŉŘĬĶŌĮȮŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚȮŏĪėőĬőĸĵňĔŅĶŏįŅįĬŉĔȮŏĞĶŅ
ĴŇĔŏĝŇĚĺŇĻĺĔĶĶĴȮĔĸŅĽ+ŏĞĶŅĴŇĔȮĺńĽħŋįĽĴĪňŗĴňŏĞĶŅĴŇĔŏĮƦĬŏĬŊŘŀľĸńĔȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŐĸŃĔŅĶŒĝƟĚŅĬŏĞĶŅĴŇĔ 

Milling technology, powder technology, forming technology, drying technology, sintering 
technology, engineered ceramics, glass-ceramics, ceramic matrix composites, and application and 
use of ceramics. 

 
ĺ,ėŀ,Ȯ452 &209452' 8 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ      2&2+0+4' 
IC 452   8 Advanced Ceramics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀȮ351 (209351) ŐĸŃȮĺ,ėŀ,Ȯ361 (209361) 

ĭĪĬņŏĔňŗĵĺĔńĭĺńĽħŋŏĞĶŅĴŇĔĕńŘĬĽŌĚȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔĕńŘĬĽŌĚȮĔŅĶŏįŅįĬŉĔȮŀŇĪīŇıĸĪńŗĺœĮĕŀĚőėĶĚĽĶƟŅĚ
ěŋĸĳŅėĨƞŀĽĴĭńĨŇĕŀĚŏĞĶŅĴŇĔĕńŘĬĽŌĚȮĽĴĭńĨŇŐĸŃıķĨŇĔĶĶĴĕŀĚŏĞĶŅĴŇĔĕńŘĬĽŌĚȮŐĸŃĺńĽħŋįĽĴŏĞĶŅĴŇĔ 

Introduction to advanced ceramic materials, advanced ceramic processing, sintering, 
general influence of microstructure on properties of advanced ceramics, properties and behavior 
of advanced ceramics, and ceramic composites, 
 
ĺ,ėŀ,Ȯ453 &209453' 8 ĺńĽħŋĪĬœĲ      2&2+0+4' 
IC 453   8 Refractory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀȮ351 (209351) ŐĸŃȮĺ,ėŀ,Ȯ361 (209361) 
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ĝĬŇħĕŀĚĺńĽħŋĪĬœĲȮĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋĪĬœĲȮŐįĬĳŅıĺńĢĳŅėĕŀĚĺńĽħŋĪĬœĲȮ
ŀĚėƢĮĶŃĔŀĭŏėĴňĕŀĚĺńĨĩŋħŇĭŐĸŃĔŅĶėņĬĺĦĽƞĺĬįĽĴĕŀĚĺńĽħŋĪĬœĲȮĔŅĶįĸŇĨĺńĽħŋĪĬœĲȮŐĸŃĴŅĨĶģŅĬĕŀĚĺńĽħŋ
ĪĬœĲȮ 

Types of refractory, characteristics and properties of refractory, phase diagram of 
refractory, chemical composition of raw materials and batch calculation of refractory, refractory 
production, and standard of refractory. 
 
ĺ,ėŀ,Ȯ454 &209454' 8 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ   2&2+0+4' 
IC 454   8 Science and Technology of Cement 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ351 (209351) ŐĸŃȮĺ,ėŀ,Ȯ361 (209361) 

ĮĶŃĺńĨŇĕŀĚĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢȮĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢ
ĮŀĶƢĨŐĸĬħƢȮĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢĝĬŇħıŇŏĻļȮĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢŒĬŀĬŅėĨȮȮĮĢŇĔŇĶŇĵŅœŁŏħĶĝńĬŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňŀŊŗĬŕ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĕŀĚĮŌĬĞňŏĴĬĨƢĝĬŇħĨƞŅĚŕȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚĮŌĬĞňŏĴĬĨƢŀĵƞŅĚŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴŒĬ
ŀŋĨĽŅľĔĶĶĴĔƞŀĽĶƟŅĚ  

History of cement production and technology advancement of cement production, 
production of Portland cements, production of special cements, production of future cements, 
hydration and other chemical reactions related to various cements, and environmentally 
applications of cements in construction industry. 
 
ĺ,ėŀ,Ȯ456 &209456' 8 ŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸ    2&2+0+4' 
IC 456   8 Glass and EnamelȮTechnology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ351 (209351) ŐĸŃȮĺ,ėŀ,Ȯ361 (209361) 

īĶĶĴĝŅĨŇŐĸŃőėĶĚĽĶƟŅĚĕŀĚŐĔƟĺȮĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚŐĔƟĺȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚ
įĸŇĨĳńĦĤƢŐĔƟĺȮĔŅĶėņĬĺĦĽĴĭńĨŇŐĔƟĺőħĵŒĝƟŀĚėƢĮĶŃĔŀĭŀŀĔœĞħƢŒĬŐĔƟĺŏĮƦĬģŅĬȮĔŅĶįĸŇĨŐĔƟĺŐĸŃŀŋĨĽŅľĔĶĶĴ
ŐĔƟĺȮŀŇĬŅŏĴĸȮĔŅĶįĸŇĨŀŇĬŅŏĴĸȮŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬŐĔƟĺŐĸŃőĸľŃȮĨņľĬŇĭĬįĸŇĨĳńĦĤƢŐĔƟĺŐĸŃŐĬĺ
ĪŅĚŐĔƟœĕ 

Nature and structure of glass, characteristics and properties of glass, science and 
technology of glass products, calculation of glass properties based on their oxide compositions, 
glass production and glass industry, enamel, enamel production, glass and metal joining 
technology, defects on glass products and their remedies. 
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ĺ,ėŀ,Ȯ461Ȯ&209461' 8 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇŏĔĨȮȮ    1&0+3+0' 
IC 461   8 Silicate Technology Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ23/Ȯ&0.723/' 

ŏĪėőĬőĸĵňĔŅĶĮĶńĭĽĳŅıĺńĨĩŋħŇĭŏĞĶŅĴŇĔȮŏĪėőĬőĸĵňĔŅĶĸħĕĬŅħȮŏĪėőĬőĸĵňĔŅĶįĽĴȮŏĪėőĬőĸĵňĔŅĶĕŉŘĬ
ĶŌĮȮŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚȮŏĪėőĬőĸĵňĔŅĶŏįŅįĬŉĔȮŐĸŃĔŅĶŐĨƞĚĽņŏĶŖě 

Technology of ceramic raw material treatment, technology of comminution, technology 
of mixing, technology of forming, technology of drying, technology of sintering, and finishing. 

 
ĺ,ėŀ,Ȯ462Ȯ&209462' 8 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚȮȮ    1&0+3+0' 
IC 462   8 Advanced Ceramics Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ230Ȯ&0.7230' 

ĮƤĠľŅıŇŏĻļŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔĕńŘĬĽŌĚȮĮƤĠľŅıŇŏĻļŏĔňŗĵĺĔńĭĔŅĶŏįŅįĬŉĔŏĞĶŅĴŇĔĕńŘĬĽŌĚȮ
ĮƤĠľŅıŇŏĻļŏĔňŗĵĺĔńĭŀŇĪīŇıĸĪńŗĺœĮĕŀĚőėĶĚĽĶƟŅĚěŋĸĳŅėĨƞŀĽĴĭńĨŇĕŀĚŏĞĶŅĴŇĔĕńŘĬĽŌĚȮŐĸŃĮƤĠľŅıŇŏĻļŏĔňŗĵĺĔńĭ
ĽĴĭńĨŇŐĸŃıķĨŇĔĶĶĴĕŀĚŏĞĶŅĴŇĔĕńŘĬĽŌĚȮ   

Special problem in advanced ceramic processing, special problem in advanced ceramic 
sintering, special problem in general influence of microstructure on properties of advanced 
ceramics, and special problem in properties and behavior of advanced ceramics,  
 
ĺ,ėŀ,Ȯ463Ȯ&209463' 8 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ     1&0+3+0' 
IC 463   8 Refractory Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ231Ȯ&0.7231' 

ĔŅĶěņŐĬĔĝĬŇħŐĸŃĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋĪĬœĲȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭŏėĴňĕŀĚĺńĨĩŋħŇĭĽņľĶńĭįĸŇĨ
ĺńĽħŋĪĬœĲȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭŐĶƞĕŀĚĺńĨĩŋħŇĭĽņľĶńĭįĸŇĨĺńĽħŋĪĬœĲȮĔŅĶľŅĽƞĺĬįĽĴĕŀĚĺńĽħŋĪĬœĲěŅĔ
ŐįĬĳŅıĺńĢĳŅėȮĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋĪĬœĲȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢėŋĦĳŅıĕŀĚĺńĽħŋĪĬœĲ  

Classification and characteristics of refractory, chemical composition analysis of raw 
materials for refractory production, mineralogical composition analysis of raw materials for 
refractory production, batch formulation of refractory from phase diagram, refractory production, 
and quality analysis of refractory. 
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ĺ,ėŀ,Ȯ464Ȯ&209464' 8 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢȮȮ  1&0+3+0' 
IC 464   8 Science and Technology of Cement Laboratory  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ232Ȯ&0.7232' 

ĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚĮŌĬĞňŏĴĬĨƢĝĬŇħĨƞŅĚŕȮȮȮĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅėŅĶƢĭŀŏĬĝńĬĕŀĚĽŅĶĮĶŃĔŀĭœĸĴƢȮȮȮ
ĔŅĶėņĬĺĦĽƞĺĬįĽĴħŇĭĽņľĶńĭĔŅĶįĸŇĨĮŌĬĞňŏĴĬĨƢĝĬŇħĨƞŅĚŕȮȮȮĔŅĶŏįŅĮŌĬĞňŏĴĬĨƢȮȮĔŅĶĭħĮŌĬĞňŏĴĬĨƢȮȮĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĪħĽŀĭĮŌĬĞňŏĴĬĨƢȮȮȮĔŅĶĽńĚŏėĶŅŃľƢĮŌĬĞňŏĴĬĨƢĝĬŇħıŇŏĻļȮȮĔŅĶĽńĚŏėĶŅŃľƢĮŌĬĞňŏĴĬĨƢŒĬŀĬŅėĨȮĔŅĶ
ĬņŏĽĬŀįĸĔŅĶĪħĸŀĚŐĸŃŀĳŇĮĶŅĵįĸŐĭĭĮŅĔŏĮĸƞŅ 

Characteristics and properties of various cements, carbonation of lime compounds, 
calculation of raw mix compositions for production of various cements, cement firing, cement 
grinding, analysis and testing of cement, synthesis of special cement, synthesis of future cement, 
and oral presentation on the experimental results and discussion. 

 
ĺ,ėŀ,Ȯ466Ȯ&209466' 8 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅŏĴĸȮȮ   1&0+3+0' 
IC 466   8 Glass and Enamel Technology Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ234Ȯ&0.7234' 

ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚŐĔƟĺȮĔŅĶľŅĸńĔļĦŃŏĜıŅŃŐĸŃĽĴĭńĨŇĕŀĚŐĔƟĺȮĔŅĶĪņŐĔƟĺȮĔŅĶľŅĸńĔļĦŃŏĜıŅŃ
ŐĸŃĽĴĭńĨŇĕŀĚŀŇĬŅŏĴĸȮŐĸŃĔŅĶįĸŇĨŀŇĬŅŏĴĸ  

Structure analysis of glass, characterization and property determination of glass, glass 
making, characterization and property determination of enamel, and enamel production. 

 
ĺ,ėŀ,Ȯ471Ȯ&209471' 8 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň     3&3+0+6' 
IC 471   8 Chemical Plant Design 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĺ,ėŀ,Ȯ15.Ȯ&0.715.'ȮŐĸŃȮĺ,ėŀ,Ȯ154Ȯ&0.7154' 

ĳŅıĶĺĴŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĔŅĶŀŀĔŐĭĭőĶĚĚŅĬĔĶŃĭĺĬĔŅĶŏėĴňȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
ĔĶŃĭĺĬĔŅĶįĸŇĨȮŏĻĶļģĻŅĽĨĶƢőĶĚĚŅĬĔĶŃĭĺĬĔŅĶŏėĴňȮĔŅĶŀŀĔŐĭĭľĬƞĺĵĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶŀŀĔŐĭĭľĬƞĺĵŐĵĔȮ
ŐĸŃĔŅĶŀŀĔŐĭĭľĬƞĺĵŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ 

Overview and basic knowledge of chemical process plant design, process design and 
development, chemical process plant economics, design of chemical reaction unit, design of 
separation unit and design of heat exchanger unit. 
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ĺ,ėŀ,Ȯ483 &209483' 8 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶįĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ  3&3+0+6' 
IC 483   8 Polymer Products Process Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮȮȮ8 ĺ,ėŀ,Ȯ382 (209382) 

ĔŅĶŀńħŐĭĭĝĬŇħŐĶĚŀńħȮĔŅĶŀńħŐĭĭĝĬŇħĩƞŅĵőŀĬȮĔŅĶŀńħĶňħȮĔŅĶŀńħŐĭĭĝĬŇħĜňħȮĔŅĶŀńħŐĭĭĸĴŏĮƙŅȮĚŅĬ
ŏėĶŊŗŀĚĔĸŐĸŃĚŅĬŐĨƞĚĽņŏĶŖěȮĔŅĶĕŉŘĬĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮĔŅĶĶňħȮĔŅĶŀńħŐĭĭĝĬŇħľĴŋĬȮĔŅĶľĸƞŀȮĔŅĶĪņőĲĴȮĔŅĶ
ŏėĸŊŀĭȮĔŅĶŏĽĶŇĴŒĵŐĔƟĺȮŐĸŃĔŅĶĮƤƧĬŏĽƟĬŒĵ 
 Compression molding, transfer molding, extrusion, injection molding, blow molding, 
machining and finishing, thermoforming, calendaring, rotational molding, casting, foaming, coating, 
fiberglass reinforcing and fiber spinning. 
 
ĺ,ėŀ,Ȯ485Ȯ&209485' 8 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ    1&0+3+0' 
IC 485   8 Polymer Technology Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėŀ,Ȯ261Ȯ&0.7261' 

ĔŅĶĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢőħĵĺŇīňĔŅĶŀńħŐĭĭĝĬŇħĜňħȮĔŅĶĕŉŘĬĶŌĮıŀĸŇŏĴŀĶƢőħĵĺŇīňĔŅĶŀńħŐĭĭĝĬŇħŐĶĚŀńħȮĔŅĶĕŉŘĬ
ĶŌĮŐįƞĬıŀĸŇŏĴŀĶƢőħĵŒĝƟĽŋĠĠŅĔŅĻȮȮȮȮȮȮȮȮĔŅĶŏėĸŊŀĭįĚıŀĸŇŏĴŀĶƢőħĵĺŇīňĲĸŌŀŇœħŏĞĝńĬȮĔŅĶĮƤƧĬŏĽƟĬŒĵŏħňŗĵĺŐĭĭŏĮƖĵĔȮ
ĔŅĶĮƤƧĬŏĽƟĬŒĵŏħňŗĵĺŐĭĭľĸŀĴŏľĸĺŐĸŃĔŅĶħŉĚĵŊħŏĽƟĬŒĵȮĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢŏĽĶŇĴŐĶĚȮĔŅĶĪħĽŀĭŏĝŇĚĔĸŐĸŃ
ĔŅĵĳŅıĕŀĚıŀĸŇŏĴŀĶƢȮĺŇĪĵŅĔĶŃŐĽĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃĔŅĶľĸƞŀŀňıŀĔĞňŏĶĞŇĬ 

Polymer forming by injection molding, polymer forming by compression molding, polymer 
sheet vacuum thermoforming, polymer powder coating by fluidization, monofilament wet 
spinning, monofilament melt spinning and fiber stretching, reinforced-polymer fabrication, 
mechanical and physical testing of polymer, rheology of polymer, and epoxy resin casting. 

 
ĺ,ėŀ,Ȯ486 &209486' 8 ŏĪėőĬőĸĵňĽŇŗĚĪŀ      3&3+0+6' 
IC 486   8 Textile Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ėŀ,Ȯ382 (209382) 
 ĮĶŃĺńĨŇŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬȮŏĽƟĬŒĵĽŇŗĚĪŀŐĸŃĽĴĭńĨŇŏĽƟĬŒĵĽŇŗĚĪŀȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĽƟĬħƟŅĵŐĸŃįƟŅȮĽňĵƟŀĴ
ŐĸŃĔŅĶĵƟŀĴĽŇŗĚĪŀȮȮȮȮȮȮȮĔŅĶıŇĴıƢŐĸŃĔŅĶŐĨƞĚĽņŏĶŖěĽŇŗĚĪŀȮĔŅĶĪħĽŀĭĽĴĭńĨŇĽŇŗĚĪŀȮĔŅĶħŌŐĸĶńĔļŅĽŇŗĚĪŀȮŐĸŃ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴĽŇŗĚĪŀ 
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 History and basic knowledge, textile fibers and textile properties, yarn and fabric 
production, dyes and textile dyeing, textile printing and finishing, textile properties testing, textile 
care and technology and innovation in textile industry. 
 
ĺ,ĺĻ,Ȯ201 &210201' 8 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ     3&3+0+6' 
MATS 201  8 Introduction to Materials Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĺ,ĲĽ,Ȯ/.2Ȯ&0.5/.2' 

ĭĪĬņŏĔňŗĵĺĔńĭĺńĽħŋĻŅĽĨĶƢȮȮĺńĨĩŋħŇĭŐĸŃĪĶńıĵŅĔĶıĸńĚĚŅĬȮȮĝĬŇħĕŀĚĺńĽħŋȮȮőėĶĚĽĶƟŅĚĕŀĚĺńĽħŋȮȮĽĴĭńĨŇĕŀĚ
ĺńĽħŋȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋȮȮŐįĬĳŅıŏĲĽȮȮĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋȮȮĔŅĶŏĸŊŀĔ
ĺńĽħŋŐĸŃĔŅĶŀŀĔŐĭĭ 

Introduction to materials science, raw materials and energy resources, types of materials, 
the structure of materials, properties of materials, relationship between microstructure and 
properties of materials, phase diagram, materials processing, materials selection and design 

 
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĺĻ,Ĕ,Ȯ181 &254181' 8 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴ 2&1+3+2' 
ME 181  8 Engineering Drawing for Non+Engineering Majors 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8 œĴƞĴň    

ĔŅĶŏĕňĵĬŐĭĭĨńĺŀńĔļĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŏĕňĵĬŐĭĭȮĔŅĶĽĶƟŅĚĶŌĮŏĶĕŅėĦŇĨȮĔŅĶŏĕňĵĬŐĭĭĳŅıĜŅĵȮȮĔŅĶ
ĔņľĬħĕĬŅħȮĔŅĶŏĕňĵĬŐĭĭĳŅıĨńħŐĸŃĕƟŀĵĔŏĺƟĬȮĔŅĶŏĕňĵĬĳŅıĽŅĴĴŇĨŇŐĭĭœŀőĞŏĴĨĶŇėŐĸŃŀƠŀĮĸŇėȮĔŅĶŏĕňĵĬ
ĳŅıŐĭĭĽŏĔĨȮŐĭĭĽńŗĚĚŅĬ 
 Lettering, use of instruments, applied geometry, orthographic projections, dimensioning, 
section and convention drawings, isometric and oblique drawings, sketching, working drawings, 
 
ĺĻ,Ĕ,Ȯ383 &254383' 8 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ     3&3+0+6' 
ME 383  8 Energy Conservation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3ȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗĴŇŒĝƞĺŇĝŅŏŀĔĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮľĴƟŀœŀĬŘņȮŐĸŃĶŃĭĭŒľƟėĺŅĴĶƟŀĬȮĶŃĭĭœŀĬŘņȮŐĸŃėŀĬŏħĬŏĽĪȮȮĶŃĭĭŐĽĚĽĺƞŅĚȮ
ĶŃĭĭȮHVAC ĶŃĭĭĔƞŀĔņŏĬŇħĶƞĺĴȮŐĸŃĶŃĭĭĜĬĺĬėĺŅĴĶƟŀĬ 
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 Energy conservation program, boiler and fired systems, steam and condensate systems, 
lighting systems, heating+ventilating and air conditioning systems &HVAC', cogeneration systems 
and thermal insulation systems, 
 
ĺĻ,Ĕ,Ȯ483 &254483' 8 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ    3&3+0+6' 
ME 483  8 Energy Conversion Systems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4ȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗĴŇŒĝƞĺŇĝŅŏŀĔĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ĔŅĶĮĶŃĵŋĔĨƢĪŅĚŏĪŀĶƢőĴœħĬŅĴŇėĽƢȮĔŅĶĽĴħŋĸȮĮĢŇĔŇĶŇĵŅŏėĴňȮŐĸŃŏėĴňœħŏĬĨŇĔĽƢŒĬĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮ
ıĸńĚĚŅĬȮĔŅĶėņĬĺĦĺŇŏėĶŅŃľƢȮĔŅĶĔĶŃěŅĵĔŅĶŒĝƟıĸńĚĚŅĬȮŐĸŃŐľĸƞĚěƞŅĵıĸńĚĚŅĬĕŀĚĶŃĭĭıĸńĚĚŅĬĨƞŅĚŕȮĔŅĶŏįŅ
œľĴƟŏĝŊŘŀŏıĸŇĚŀŇĬĪĶňĵƢȮŏıŊŗŀŒľƟėĺŅĴĶƟŀĬŐĸŃĔņĸńĚĚŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚĔƠŅĞŐĸŃĕŀĚŏľĸĺěŅĔĩƞŅĬľŇĬȮ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĔŅĶėĺĭėŋĴĴĸıŇļĪňŗŏĔŇħěŅĔĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ 
 Applications of thermodynamics; chemical reaction equilibria and chemical kinetics to the 
energy conversion systems; computational analysis, distribution, use of energy and energy 
resources of various energy systems; combustion of fossil fuel for heat and power; coal gasification 
and liquefaction, solar energy; pollution control in energy conversion system, 
 
ėĦŃĭĶŇľŅĶīŋĶĔŇěȮ 
ĭī,Ĕě,Ȯ244 &703244' 8 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħņŏĬŇĬĚŅĬ   3&3+0+6' 
MGMT 244  8 Production and Operations Management 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 ĭī,Ĕě,Ȯ202 (703202)  
 ĔŅĶĺŅĚŐįĬȮĔŅĶħņŏĬŇĬĚŅĬȮŐĸŃĔŅĶėĺĭėŋĴĔŅĶįĸŇĨĽŇĬėƟŅŐĸŃĭĶŇĔŅĶȮėĺŅĴœħƟŏĮĶňĵĭŒĬĔŅĶŐĕƞĚĕńĬȮĔĸ
ĵŋĪīƢȮŐĸŃįĸŇĨĳŅıȮĔŅĶěńħĔŅĶėŋĦĳŅıȮĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢȮĔŅĶŀŀĔŐĭĭĭĶŇĔŅĶȮĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶ
ŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨŐĸŃĔŅĶħņŏĬŇĬĚŅĬȮĔŅĶĺŅĚŐįĬĔņĸńĚĔŅĶįĸŇĨȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶȮĔŅĶ
ěńħĔŅĶőĸěŇĽĨŇĔĽƢŐĸŃőĞƞŀŋĮĪŅĬȮĔŅĶıĵŅĔĶĦƢȮĔŅĶěńħĔŅĶĽŇĬėƟŅėĚėĸńĚȮĔŅĶĺŅĚŐįĬĔŅĶįĸŇĨĶĺĴȮĔŅĶĺŅĚŐįĬ
ėĺŅĴĨƟŀĚĔŅĶĺńĽħŋŐĸŃĪĶńıĵŅĔĶȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěħƟĺĵŏėĶŊŗŀĚĴŊŀŏĝŇĚĮĶŇĴŅĦŐĸŃŏĝŇĚėŋĦĳŅı 
 Production and operations planning, implementing, and controlling. Competitive 
advantages, strategies, and productivity. Quality management. Product design. Service design. 
Process design and technologies related to production and operations. Capacity planning. Project 
management. Logistics and supply chain management. Forecasting. Inventory management. 
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Aggregate planning. Material requirement planning and resource requirement planning. Decision 
analysis using quantitative and qualitative tools. 
 
ėĦŃŏĻĶļģĻŅĽĨĶƢ 
ĻĻ,Ȯ443 &751443'Ȯ 8 ŏĻĶļģĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ    3&3+0+6' 
ECON 443  8 Industrial Economics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8 Ļ,Ļ,Ȯ102 (751102) ȮľĶŊŀ Ļ,Ļ,Ȯ106Ȯ(751106) 

ĸńĔļĦŃŐĸŃĕŀĭŏĕĨĕŀĚĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴȮȮŐĭĭŐįĬĕŀĚĔŅĶŏĨŇĭőĨĪŅĚŀŋĨĽŅľĔĶĶĴȮőėĶĚĽĶƟŅĚ
ŐĸŃĔŅĶĪņľĬƟŅĪňŗĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃŀŋĨĽŅľĔĶĶĴĽńĴıńĬīƢȮȮĔŅĶĔņľĬħŐľĸƞĚŀŋĨĽŅľĔĶĶĴ 
 Nature and scope of the process of industrialization, the patterns of industrial growth the 
structure and functioning of industries and industrial relation, location of industries, 
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0,ȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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1,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮȮ(ı,Ļ,2559 ů 2563 ľĶŊŀȮė,Ļ,2016 - 2020) 

(1) įĻ,ħĶ,ŀħŇĻńĔħŇśȮœĽĵĽŋĕ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
/, Wongrueng A., Rakruam P., Siri A. and Siyasukh A., Synthesis of porous pig bone char 
as adsorbent for removal of DBP precursors from surface water, Water Science and 
Technology, 0./7, 57&3', 635+643,Ȯ&ISI) 
2. Siyasukh A., Chimupala Y. and Tonanon N., Preparation of magnetic hierarchical 
porous carbon spheres with graphitic features for high methyl orange adsorption 
capacity, Carbon, 0./6, /12, 0.5+00/, 

 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Damdib S., Phamornpiboon P., Siyasukh A., Thanachayanont C., Punyapalakul P. and 
Tonanon N., Paraquat pesticide removal by magnetic biochar derived from corn husk, 
Proceeding in Pure and Applied Chemistry International Conference (PACCON0./7', 0./7, 
EE/+4, 
2. Sriboonnak S., Pensri B., Rakruam P., Siyasukh A. and Wongrueng A., Utilization of 
exhausted carbon dioxide from pyrolysis process and phosphoric acid in the synthesis of 
corn cob-derived activated carbons, Proceeding in Pure and Applied Chemistry 
International Conference (PACCON0./7', 0./7, EE5+//, 
3. Jaima R., Wongrueng A., Siyasukh A. and Rakruam P., Performance of Humic Acid 
Adsorption by Using Mesoporous Carbon derived from Cotton Fiber, Proceeding in Pure 
and Applied Chemistry International Conference (PACCON0./7', 0./7, EE/0+/5, 
4. Khamsrisong K., Siyasukh A., Kheawhom S. and Tonanon N., Porous carbon from corn 
husk as a cathode material for rechargeable Al-ion battery, Proceeding in Pure and 
Applied Chemistry International Conference (PACCON0./7', 0./7, RE25+30, 
5. Yathongchai N., Wongrueng A., Rakruam P. and Siyasukh A., Kinetic Adsorption of 
Fluoride from Water by Magnetically Separable Bone Char, Proceeding in the /4th 
National Environmental Conference, 0./5, 11+12, 
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6. Siri A., Rakruam P., Wongrueng A. and Siyasukh A., Synthesis and Characterization of 
magnetically-separable porous bone char from pig bone by using pyrolysis process, 
Proceeding in the /4th International Conference on Environmental Engineering, Science 
and Management, 0./5, 37+4., 
 

(2) įĻ,ħĶ,ĬĚėƢĬŋĝȮŏĶŊŀĚěŇĨĨƢ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
- 

 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Ananrat, W. and Rueangjitt, N,**ȮŴ@gmbgcqcjȮnpmbsargmlȮdpmkȮa_qrmpȮmgjȮsqgleȮ
ultrasonicassisted transesterification on eggshell-bcpgtcbȮA_MȮl_lma_r_jwqrŵ*ȮRfcȮNspcȮ
and Applied Chemistry International Conference 2020 (PACCON 2020), 13-14 February 
2020, Impact Forum, Bangkok, Thailand, pp. 1-6. 
2. Ananrat W. and Rueangjitt N., Biodiesel Production from Castor Oil Using Catalytic 
Transesterification on Duck Eggshell-Derived CaO Catalyst, Proceeding in the 31st 
International Symposium on Chemical Engineering, 2018, 4-7. 
3. Khanchai B., Chavadej S., Sekiguchi H. and Rueangjitt N., Hydrogen-rich syngas 
production from biogas reforming by gliding arc plasma-catalyst minireactor, KMUTNB: 
International Journal of Applied Science and Technology. 2017, 10(4), 279-285. 

 

(3) ŀ,ħĶ,ĻńĬĻĬňĵƢȮėņĭŋĠĝŌ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1.ȮNusen S., Komboonchoo S., Yottawee N. and Chairuangsri T., Microscopy and 
microanalysis of zinc-magnesium alloys related to their microhardness and 
electrochemical behavior in KOH solution, Solid State Phenomena, 2018, 283, 107-115. 
 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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1. Damdib S., Chimkong R., Danmatam N., Komboonchoo S. and Pattavarakorn D., 
Molecular Structure Modification of Longan Production Wastes for Heavy Metal 
Adsorption, Proceeding in the 31st International Symposium on Chemical Engineering, 
2018, 25-28. 
2. Chauyjaroen K., Pattavarakorn D. and Komboonchoo S., Preparation and 
characterization of polyurethane microcapsules containing Ocimum tenuiflorum L. 
extracts, Proceeding in the 31st International Symposium on Chemical Engineering, 2018, 
40-42. 
3. Tepa P., Sriyap P. and Komboonchoo S., Ecofriendly Synthesis of Silver Nanoparticles 
Using Neem Leave Extracts, Proceeding in the 31st International Symposium on 
Chemical Engineering, 2018, 43-45. 
4. Nusen S., Komboonchoo S. and Chairuangsri T, Microstructure of Zn-Mg Alloys and 
Their Electrochemical Behavior Related to Metal-Air Battery, Proceeding in the First 
Materials Research Society of Thailand International Conference (1st MRS Thailand 
International Conference), 2017, 17-19. 
 

(4) įĻ,ħĶ,ĺĶıĚļƢȮŏĪňĵĴĽŀĬ 
+ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
- 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1,ȮMulintaȮS,, Thiansem S,, Thiemsorn W, and Nantiya A,, Effects of lampang pottery stone, 
lampang clay, feldspar and quartz on the physical and mechanical properties of artificial 
porcelain tableware, Proceeding in Pure and Applied Chemistry International Conference 
2020 &PACCON2020', 2020,ȮIE34+IE41, 
2,ȮPondee B,Ȯand Thiemsorn W,, The Formulations of ceramic bodies and glazes for single 
firing, AIP Conference Proceeding in the 2ndȮMaterials Research Society of Thailand 
International Conference, 2019, 430+433, 
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3,ȮDenprawat A,, Thiemsorn W, and Kanjanakuha K,, The use of recycled plaster mold to 
obtain ceramic body for manufacturing light weight tableware, Proceeding in the 31st 
International Symposium on Chemical Engineering, 2018, 15+18, 
4,ȮInpang O,, Thiemsorn W, and Hessenkemper H,, Preparation and characterization of 
colored alkali borosilicate glass doping with different redox ions, Proceeding in the 1rd 
International Conference on Applied Physics and Material Applications, 2017, 100+104, 
 

+ȮĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭŌĶĦƢ 
 1,ȮĺĶıĚļƢȮŏĪňĵĴĽŀĬ,ȮŏĔĻĶŇĬĪĶƢȮıŇĴĶńĔļŅȮŐĸŃȮīŇħŅȮĨŋĚŒĵ, ĔŅĶıńĥĬŅŀŇģĔƞŀĽĶƟŅĚĴŀĠĨńĬŐĸŃŀŇģĮĶŃħńĭ

ĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴħƟĺĵĔŅĶŒĝƟĔŅĔŏľĸŊŀĪŇŘĚŀŋĨĽŅľĔĶĶĴĝŋħőėĶĚĔŅĶ, ĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴ
ĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ, ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'ȮŐĸŃĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ĽĔĽĺ,', 2562, 
0,ȮĺĶıĚļƢȮŏĪňĵĴĽŀĬ,ȮīŇħŅȮĨŋĚŒĵȮŐĸŃŀŋŏĪĬȮĽŋĳŅ, ĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶįĸŇĨőĲĴŐĔƟĺĜĬĺĬėĺŅĴĶƟŀĬ
ħƟĺĵĶŃĭĭŏĮƖĵĔ, őėĶĚĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňŐĸŃĺŇěńĵĕŀĚĳŅėŏŀĔĝĬŒĬıŊŘĬĪňŗĳŅĵŒĨƟ
ĔŅĶĽĬńĭĽĬŋĬĨŅĴĔĸœĔŀŋĪĵŅĬĺŇĪĵŅĻŅĽĨĶƢĳŅėŏľĬŊŀ, 2562, 
1,ȮĽŋėĬīƢȮıŅĬŇĝıńĬīƢ, ĺŇőĶěĬƢȮőĕĴıńĨĶŅĳĶĦƢ,ȮĺĶıĚļƢȮŏĪňĵĴĽŀĬȮŐĸŃȮĻńĬĻĬňĵƢȮėņĭŋĠĝŌ,ȮįƟŅİƚŅĵŐĸŃįƟŅ
œľĴıŊŘĬŏĴŊŀĚĬŅőĬ,ȮőėĶĚĔŅĶȮInnovation HubsȮŏıŊŗŀĽĶƟŅĚŏĻĶļģĔŇěĭĬĬĺńĨĔĶĶĴĕŀĚĮĶŃŏĪĻĨŅĴ
ĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮĔĸŋƞĴŏĶŊŗŀĚŏĻĶļģĔŇěĽĶƟŅĚĽĶĶėƢȮ&Creative Economy',ȮĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅ, 2560, 

 

(5) įĻ,ħĶ,ŀĳŇĬĬĪƢȮĬńĬĪŇĵŅ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1 .Panyo C., Nuntiya A., Wannagon A., Surface modification of nanosilica from sugarcane 
bagasse waste ash using methyltrichlorosilane (MTCS), triethoxymethylsilane (TEMS) and 
triethoxyvinylsilane (TEVS) to produce a hydrophobic surface on glass substrate, Chiang 
Mai Journal of Science, 2020, 47(1), 207-216. (ISI, Scopus) 
2. Dechboon N., Nuntiya A., Saelee C., Thiansem S., Influence of Lithium Oxide on the 
Characteristics and Mechanical Property in Willemite Crystal Glazes, Key Engineering 
Materials, 2020, 858, 146-150. (ISI, Scopus) 
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ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Dechboon N., Thiansem S., Nuntiya A. and Saelee C., Effect of Soaking Time on the 
Crystal Size and Microstructure of Willemite Crystal Glazes, Proceeding in 11th 
International Academic Conference, 2020, 49-56. 
2. Mulinta S., Thiansem S., Thiemsorn W. and Nuntiya A., Effects of Lampang pottery 
stone, lampang clay, feldspar and quartz on the physical and mechanical properties of 
artificial porcelain tableware, Proceeding in Pure and Applied Chemistry International 
Conference 2020 (PACCON2020), 2020, IE36-IE41. 
3. Panyo C. and Nuntiya A., Surface Modification of Nanosilica Using 
Methyltrichlorosilane (MTCS), Triethoxymethylsilane (TEMS) and Triethoxyvinylsilane 
(TEVS) to Produce Hydrophobic on Glass Substrate, the 13th Pure and Applied Chemistry 
International Conference 2019 (PACCON 2019), 2019, MN-O-005: 1-7. 
4. Panyo C., Chanthakat J., Pokbunruang T., Wannagon A. and Nuntiya A., Preparation of 
Silica Aerogel from Sodium Silicate Solution Extracted from Bagasse Ash via Ambient 
Pressure Drying, International Conference on Traditional and Advanced Ceramics 2019 
(ICTA 2019), 2019, IND-O-012: 1-9. 
5. Dechboon N., Thiansem S., Nuntiya A. and Saelee C., The Developmentand 
Characterization of Willemite Crystal Glazes Used for Porcelain, Proceeding in the 8th 
International TIChE Conference (ITIChE 2018), 185-189. 
6. Panyo C. and Nuntiya A., ŴQspd_acȮKmbgdga_rgmlȮmdȮL_lmqgjga_ȮSqgleȮ
Methyltrichlorosilane MTCS,Triethoxymethylsilane TEOS and Triethoxyvinylsilane TEVS to 
NpmbsacȮFwbpmnfm`gaȮmlȮEj_qqȮQs`qrp_rcŵ*ȮRfcȮDgpqrȮK_rcpg_jqȮPcqc_pafȮQmagcrwȮmdȮ
Thailand International Conference (MRS2017), 2017, S15-O6: 1-7. 

 

(6) ŀ,ħĶ,őĵīŇĬȮĜŇĴŀŋĮĸŃ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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1. Yodying W., Autthawong T., Chimupala Y. and Sarakonsri T., Nanostructural 
characterization of nitrogen-doped graphene/ titanium dioxide (B)/ silicon composite 
prepared by dispersion method, Solid State Phenomena, 2020, 302 SSP, 27-35.  
2. Chimupala Y., Promma C., Yimklan S., Semakul N. and Ruankham P., Dye Wastewater 
Treatment Enabled by Piezo-enhanced Photocatalysis of Single-component ZnO 
Nanoparticles, RSC Advances, 2020,10, 28567-28575 
3. Siyasukh A., Chimupala Y. and Tonanon N., Preparation of magnetic hierarchical 
porous carbon spheres with graphitic features for high methyl orange adsorption 
capacity, Carbon, 2018, 134, 207-221.  
4. Chimupala Y. and Drummond-Brydson R., Hydrothermal synthesis and phase 
formation mechanism of TiO2(B) nanorods via alkali metal titanate phase transformation, 
Solid State Phenomena, 2018, 283, 23-36.  
5. Laokawee V., Jarulertwathana N., Autthawong T., Masuda T.,  Chimupala, Y.,  
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įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Phiyanalinmat S., Investigation of Sr/TiO2 Photocatalysts for Benzoic acid 
Photodegradation, KMUTNB: International Journal of Applied Science and Technology, 
2017, 10, 75-81. 

 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Phiyanalinmat S. and Takaew J., Preparation of Phosphotungstic acid/Silica Supported 
Catalyst for Esterification Reaction, Proceeding in the 29th Thai Institute of Chemical 
Engineering and Applied Science Conference (ITIChE2020), 2020, 282- 291. 
2. Sukanta N. and Phiyanalinmat S., Studies on Photoelectrocatalytic Water Splitting by 
Titanium Dioxide, Proceeding in the 8th International Thai Institute of Chemical 
Engineering and Applied Science Conference (ITIChE2018), 2018, 87-94. 
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- ĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭŌĶĦƢ 
ȮȮȮȮȮȮȮȮȮȮ1. ĽŅīŇĨȮĮƕĵĬĸŇĬĴŅĻ, ĔŅĶŒĝƟĚŅĬěĶŇĚĔŅĶŏĶňĵĬĶŌƟĶĺĴıĸńĚĕŀĚľƟŀĚŏĶňĵĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĔŅĶ
ėĺĭėŋĴĔĶŃĭĺĬĔŅĶĕŀĚŀŋĨĽŅľĔĶĶĴŏėĴň+Collaborative Learning on Intellectual Properties and Process 
Control Classes in Chemical Industries,ĶŅĵĚŅĬįĸőėĶĚĔŅĶĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĽŀħėĸƟŀĚĔńĭĻĨĺĶĶļ
Īňŗ0/ȮĮĶŃěņĮƖȮ0340,ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, ľĬƟŅĪňŗȮ1/1+100 ,[ISBN 978-616-398-484-5] 
 2. ĽŅīŇĨȮĮƕĵĬĸŇĬĴŅĻ,ȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĪħĽŀĭĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĕŀĚĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŏŁŏĨŀĶƢőĶıŀĸŇ
ŐŀĞŇħĽņľĶńĭĮĢŇĔŇĶŇĵŅŏŀĽŏĨŀĶŇĲƕŏėĝńĬ - Preparation and Catalytic Testing of Heteropoly acid catalyst 
for Esterification,ȮĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭĶŌĦƢȮĮĶŃěņĮƖȮ0340,ȮĪŋĬĺŇěńĵĚĭŏĚŇĬĶŅĵœħƟėĦŃĺŇĪĵŅĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 24ȮľĬƟŅ.ȮȮȮ         Ȯ 

 3. ĽŅīŇĨȮĮƕĵĬĸŇĬĴŅĻ,ȮıŇĻŇļģƢȮĽŇĚľƢŒě, ĔŅĶįĸŇĨĔƠŅĞœŁőħĶŏěĬěŅĔĔŅĶŐĵĔĽĸŅĵĬŘņĺŇīňœĲĲƚŅŏėĴňĶƞĺĴĔńĭ
ŐĽĚ+ȮHydrogen Production from Photoelectrochemical Water splitting,ĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭĶŌĦƢȮ
ĮĶŃěņĮƖȮ0340, őėĶĚĔŅĶĺŇěńĵıŊŘĬģŅĬĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢ,ĬńĔĺŇěńĵĶŋƞĬĔĸŅĚ,ėĦŃĺŇĪĵŅĻŅĽĨĶƢ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
23ȮľĬƟŅ.ȮȮȮ         Ȯ 

 

(15) ŀ,ħĶ,ŐĽĬėņȮĬŋŏĽĬ 
- ĶŃħńĭĬŅĬŅĝŅĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Vasailor S., Nusen S., Chairuangsri T. and Rattanakawin C., Electrowinning of copper 
from dilute sulfate leachate of oxide copper ore from the sepon mine, lao pdr, Chiang 
Mai Journal of Science, 2020, 47(2), 288-296. (ISI, Scopus) 
2. Nusen S., Komboonchoo S., Yottawee N. and Chairuangsri T., Microscopy and 
microanalysis of zinc-magnesium alloys related to their microhardness and 
electrochemical behavior in KOH solution, Solid State Phenomena, 2018, 283, 107-115. 
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2,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 
 

ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559' ŐįĬĔņľĬħĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564' 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 30 ľĬƞĺĵĔŇĨ 
1. ĺŇĝŅĭńĚėńĭ    24 ľĬƞĺĵĔŇĨ 
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15 ľĬƞĺĵĔŇĨ 
1.2ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ 
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ    3 ľĬƞĺĵĔŇĨ 
1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
ĪňŗŏĕƟĴŐĕŖĚ     6ȮľĬƞĺĵĔŇĨ 
2. ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ  6ȮľĬƞĺĵĔŇĨ 
 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 30 ľĬƞĺĵĔŇĨ 
1. ĺŇĝŅĭńĚėńĭ    24 ľĬƞĺĵĔŇĨ 
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15 ľĬƞĺĵĔŇĨ 
1.2ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ 
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ    3 ľĬƞĺĵĔŇĨ 
1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
ĪňŗŏĕƟĴŐĕŖĚ     6ȮľĬƞĺĵĔŇĨ 
2. ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ  6ȮľĬƞĺĵĔŇĨ 
 

ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ    99ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  26ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ 73ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   41ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   17ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ  15ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ15ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ  Ȯ 102 ľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 29 ľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ    Ȯ 73 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 41 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   17 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ 15 ľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ 15 ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ 6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮ135ȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮ 138 ľĬƞĺĵĔŇĨ 
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ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 

ŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559' ŐįĬĔņľĬħĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564' 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 30 ľĬƞĺĵĔŇĨ 
1. ĺŇĝŅĭńĚėńĭ    24 ľĬƞĺĵĔŇĨ 
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15 ľĬƞĺĵĔŇĨ 
1.2ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ 
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ    3 ľĬƞĺĵĔŇĨ 
1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
ĪňŗŏĕƟĴŐĕŖĚ     6ȮľĬƞĺĵĔŇĨ 
2. ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ  6ȮľĬƞĺĵĔŇĨ 
 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 30 ľĬƞĺĵĔŇĨ 
1. ĺŇĝŅĭńĚėńĭ    24 ľĬƞĺĵĔŇĨ 
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15 ľĬƞĺĵĔŇĨ 
1.2ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ 
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ    3 ľĬƞĺĵĔŇĨ 
1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
ĪňŗŏĕƟĴŐĕŖĚ     6ȮľĬƞĺĵĔŇĨ 
2. ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ  6ȮľĬƞĺĵĔŇĨ 
 

ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ   100ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  26ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ     74ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   41ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   18ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ 15ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ15ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ  103ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 29ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ    74ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  41ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  18ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ 15ȮľĬƞĺĵĔŇĨ 
+ȮĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ15ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ 
   ĶĺĴȮȮȮ136ȮľĬƞĺĵĔŇĨ     ĶĺĴȮȮȮ139ȮľĬƞĺĵĔŇĨ 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ 
ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 30 ľĬƞĺĵĔŇĨ 1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 30 ľĬƞĺĵĔŇĨ   

1.1 ĔĶŃĭĺĬĺŇĝŅĻŉĔļŅĪńŗĺœĮĭńĚėńĭ 24 ľĬƞĺĵĔŇĨ 1.1 ĔĶŃĭĺĬĺŇĝŅĻŉĔļŅĪńŗĺœĮĭńĚėńĭ 24 ľĬƞĺĵĔŇĨ   

1.1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟ
ŏĶňĵĬĶŌƟ 

15 ľĬƞĺĵĔŇĨ 1.1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟ
ŏĶňĵĬĶŌƟ 

15 ľĬƞĺĵĔŇĨ   

001101 Ĵ,ŀ,Ȯ101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3(3-0-6) 001101 Ĵ,ŀ,Ȯ101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3(3-0-6)   

  ENGL 101 Fundamental English 
1 

    ENGL 101 Fundamental English 
1 

  

001102 Ĵ,ŀ,Ȯ102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3(3-0-6) 001102 Ĵ,ŀ,Ȯ102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3(3-0-6)   

  ENGL 102 Fundamental English 
2 

    ENGL 102 Fundamental English 
2 

  

001201 Ĵ,ŀ,Ȯ201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃ
ĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸ 

3(3-0-6) 001201 Ĵ,ŀ,Ȯ201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃ
ĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸ 

3(3-0-6)   

  ENGL 201 Critical Reading and 
Effective Writing 

    ENGL 201 Critical Reading and 
Effective Writing 

  

001225 Ĵ,ŀ,Ȯ225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 

3(3-0-6) 001225 Ĵ,ŀ,Ȯ225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 

3(3-0-6)   

  ENGL 225 English in Science and 
Technology Context  

  
  

  ENGL 225 English in Science and 
Technology Context  

  

204100 ĺ,ėı,Ȯ100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĝňĺŇĨĽĴńĵŒľĴƞ 

3(3-0-6) 204100 ĺ,ėı,Ȯ100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĝňĺŇĨĽĴńĵŒľĴƞ 

3(3-0-6)   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

  CS 100 Information 
Technology and 
Modern Life 

    CS 100 Information 
Technology and 
Modern Life 

  

1.1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

3 ľĬƞĺĵĔŇĨ 1.1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

3 ľĬƞĺĵĔŇĨ   

201190 ĺ,ĺĪ,Ȯ190 ĔŅĶėŇħŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦȮĔŅĶ
ŐĔƟĮƤĠľŅ ŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

3(3-0-6) 201190 ĺ,ĺĪ,Ȯ190 ĔŅĶėŇħŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦȮĔŅĶ
ŐĔƟĮƤĠľŅ ŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

3(3-0-6)   

  SC 190 Critical Thinking, 
Problem Solving and 
Science 
Communication 

    SC 190 Critical Thinking, 
Problem Solving and 
Science 
Communication 

  

1.1.3ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ
ĪňŗŏĕƟĴŐĕŖĚ  

6 ľĬƞĺĵĔŇĨ 1.1.3ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚ
ĪňŗŏĕƟĴŐĕŖĚ  

6 ľĬƞĺĵĔŇĨ   

140104 Ķ,Ī,Ȯ104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3(3-0-6) 140104 Ķ,Ī,Ȯ104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3(3-0-6)   

  PG 104 Citizenship     PG 104 Citizenship   

201111 ĺ,ĺĪ,Ȯ111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 201111 ĺ,ĺĪ,Ȯ111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)   

  SC 111 The World of Science     SC 111 The World of Science   

(1.2) ĺŇĝŅŏĸŊŀĔȮĔĶŃĭĺĬĺŇĝŅĻŉĔļŅĪńŗĺœĮĭńĚėńĭ 6 ľĬƞĺĵĔŇĨ (1.2) ĺŇĝŅŏĸŊŀĔ ĔĶŃĭĺĬĺŇĝŅĻŉĔļŅĪńŗĺœĮĭńĚėńĭ 6 ľĬƞĺĵĔŇĨ   

ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ3ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ6 ľĬƞĺĵ
ĔŇĨȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ3ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ6 ľĬƞĺĵ
ĔŇĨȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

1.2.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟ
ŏĶňĵĬĶŌƟȮ&Learner Person) 

  1.2.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟ
ŏĶňĵĬĶŌƟȮ&Learner Person) 

    

009103 Ĵ,ĭĶ,Ȯ103 ĔŅĶĶŌƟĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĬņŏĽĬŀĽŅĶĽĬŏĪĻ 

3(3-0-6) 009103 Ĵ,ĭĶ,Ȯ103 ĔŅĶĶŌƟĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĬņŏĽĬŀĽŅĶĽĬŏĪĻ 

3(3-0-6)   

  LS 103 Information Literacy 
and Information 
Presentation  
  

    LS 103 Information Literacy 
and Information 
Presentation  

  

011152 Ĵ,ĮĶ,Ȯ152 ěĶŇĵĻŅĽĨĶƢŏıŊŗŀėŋĦĳŅı
ĝňĺŇĨĪňŗħň 

3(3-0-6) 011152 Ĵ,ĮĶ,Ȯ152 ěĶŇĵĻŅĽĨĶƢŏıŊŗŀėŋĦĳŅı
ĝňĺŇĨĪňŗħň 

3(3-0-6)   

  PHIL 152 Ethics for Good 
Quality of Life 

    PHIL 152 Ethics for Good 
Quality of Life 

  

702101 ĭī,ĔĚ,Ȯ101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 3(3-0-6) 702101 ĭī,ĔĚ,Ȯ101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 3(3-0-6)   

  FINA 101 Finance for Daily Life     FINA 101 Finance for Daily Life   

1.2.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ&Innovative Co-creator) 

  1.2.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ&Innovative Co-creator) 

    

063101 Ļ,ĸĽ,Ȯ101 ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅ
ĨĬŏŀĚ 

3(3-0-6) 063101 Ļ,ĸĽ,Ȯ101 ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅ
ĨĬŏŀĚ 

3(3-0-6)   

  EDCI 101 Learning for Self-
Development 

    EDCI 101 Learning for Self-
Development  

  

210100 ĺ,ĺĻ,Ȯ100 őĸĔĕŀĚĺńĽħŋ 3(3-0-6) 210100 ĺ,ĺĻ,Ȯ100 őĸĔĕŀĚĺńĽħŋ 3(3-0-6)   

  MATS 100 World of Materials     MATS 100 World of Materials   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

703103 ĭī,Ĕě,Ȯ103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ
ŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 

3(3-0-6) 703103 ĭī,Ĕě,Ȯ103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ
ŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 

3(3-0-6)   

  MGMT 103 Introduction to 
Entrepreneurship and 
Business 

    MGMT 103 Introduction to 
Entrepreneurship and 
Business 

  

751100 ĻĻ,Ȯ100 ŏĻĶļģĻŅĽĨĶƢŒĬ
ĝňĺŇĨĮĶŃěņĺńĬ 

3(3-0-6) 751100 ĻĻ,Ȯ100 ŏĻĶļģĻŅĽĨĶƢŒĬ
ĝňĺŇĨĮĶŃěņĺńĬ 

3(3-0-6)   

  ECON 100 Economics for 
Everyday Life 

    ECON 100 Economics for 
Everyday Life 

  

888107 Ĭĺ,ħ,Ȯ107 ĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸ
ŐıĸĨĲŀĶƢĴ 

3(3-0-6) 888107 Ĭĺ,ħ,Ȯ107 ĔŅĶŏĶŇŗĴĨƟĬīŋĶĔŇěĭĬħŇěŇĪńĸ
ŐıĸĨĲŀĶƢĴ 

3(3-0-6)   

  DIN 107 Business Startup on 
Digital Platform 

    DIN 107 Business Startup on 
Digital Platform 

  

1.2.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬ
ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active Citizen) 

  1.2.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬ
ıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active Citizen) 

    

012200 Ĵ,ĻĬ,Ȯ200 ěŇĨŀŅĽŅ 3(2-2-5) 012200 Ĵ,ĻĬ,Ȯ200 ěŇĨŀŅĽŅ 3(2-2-5)   

  RE 200 Mind Volunteer     RE 200 Mind Volunteer   

(2) ľĴĺħĺŇĝŅŏĜıŅŃ     (2) ľĴĺħĺŇĝŅŏĜıŅŃ       

ŐįĬ 1  
ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ       ȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ                                                           

 
99  ľĬƞĺĵĔŇĨ  

ŐįĬȮ1  
ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ                                                             

 
102 ľĬƞĺĵĔŇĨ  

  

ŐįĬ 2  
ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ                                                 

 
100 ľĬƞĺĵĔŇĨ  

ŐįĬȮ2  
ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň   ȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ                                                   

 
103 ľĬƞĺĵĔŇĨ  

  

(2.1) ĺŇĝŅŐĔĬ   26 ľĬƞĺĵĔŇĨ (2.1) ĺŇĝŅŐĔĬ   29 ľĬƞĺĵĔŇĨ   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

202101 ĺ,ĝĺ,Ȯ101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3 (3-0-6) 202101 ĺ,ĝĺ,Ȯ101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3 (3-0-6)   

  BIOL 101 Basic Biology 1     BIOL 101 Basic Biology 1   

202103 ĺ,ĝĺ,Ȯ103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 1 (0-3-0) 202103 ĺ,ĝĺ,Ȯ103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 1 (0-3-0)   

  BIOL 103 Biology Laboratory 1     BIOL 103 Biology Laboratory 1   

203111 ĺ,ėĴ,Ȯ111 ŏėĴňȮ1 3(3-0-6) 203103 ĺ,ėĴ,Ȯ103 ŏėĴňĪńŗĺœĮȮ1 3(3-0-6) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ 

 
CHEM 111 Chemistry 1 

  
CHEM 103 General Chemistry 1 

 

203113 ĺ,ėĴ,Ȯ113 ŏėĴňȮ2 3(3-0-6) 203104 ĺ,ėĴ,Ȯ104 ŏėĴňĪńŗĺœĮȮ2 3(3-0-6) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ 

 
CHEM 113 Chemistry 2 

  
CHEM 104 General Chemistry 2 

 

203115 ĺ,ėĴ,Ȯ115 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 1(0-3-0) 203107 ĺ,ėĴ,Ȯ107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 1(0-3-0) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ 

 
CHEM 115 Chemistry Laboratory 

1 

  
CHEM 107 General Chemistry 

Laboratory 1 

 

203117 ĺ,ėĴ,Ȯ117 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 1(0-3-0) 203108 ĺ,ėĴ,Ȯ108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 1(0-3-0) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ 

 
CHEM 117 Chemistry Laboratory 

2 

  
CHEM 108 General Chemistry 

Laboratory 2 

 

203235 ĺ,ėĴ,Ȯ235 ŏėĴňĺŇŏėĶŅŃľƢ 3(3-0-6) 203235 ĺ,ėĴ,Ȯ235 ŏėĴňĺŇŏėĶŅŃľƢ 3(3-0-6)   
 
 
  

  CHEM 235 Analytical Chemistry      CHEM 235 Analytical Chemistry   

203288 ĺ,ėĴ,Ȯ288 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1(0-3-0) 203288 ĺ,ėĴ,Ȯ288 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1(0-3-0)   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

  CHEM 288 Analytical Chemistry 
Laboratory 

    CHEM 288 Analytical Chemistry 
Laboratory 

  

        204102 ĺ,ėı,Ȯ102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ŀńěĜĶŇĵŃ8ĔŅĶĽņĶĺěħƟŅĬ
ŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

3(2-2-5) ŏıŇŗĴŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭŏĬŊŘŀľŅŒĬŏĶŊŗŀĚĕŀĚȮ
Data Science ľĶŊŀȮ
Data Analysis ĨŅĴ
ĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ 

          CS 102 Intelligent Data 
Analysis: Survey of 
Techniques and 
Applications 

  

206111 ĺ,ėĦ,Ȯ111 ŐėĸėŌĸńĽȮ1 3(3-0-6) 206115 ĺ,ėĦ,Ȯ115 ŐėĸėŌĸńĽĽņľĶńĭ
ĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ  1 

3(2-2-5) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ 

 
MATH 111 Calculus 1 

  
MATH 115 Calculus for Natural 

Science 1 

 

206112 ĺ,ėĦ,Ȯ112 ŐėĸėŌĸńĽȮ2 3(3-0-6) 206116 ĺ,ėĦ,Ȯ116 ŐėĸėŌĸńĽĽņľĶńĭ
ĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ2 

3(2-2-5) ŏĮĸňŗĵĬŐĮĸĚĔĶŃĭĺĬ
ĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĵŇŗĚĕŉŘĬ  

 
MATH 112 Calculus 2   

 
MATH 116 Calculus for Natural 

Science 2 

 

207117 ĺ,ĲĽ,Ȯ117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1    1(0-3-0) 207117 ĺ,ĲĽ,Ȯ117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1    1(0-3-0)   

  PHYS 117 Physics Laboratory 1     PHYS 117 Physics Laboratory 1   

207187 ĺ,ĲĽ,Ȯ187 ĲƕĽŇĔĽƢȮ1 3(3-0-6) 207187 ĺ,ĲĽ,Ȯ187 ĲƕĽŇĔĽƢȮ1 3(3-0-6)   

  PHYS 187 Physics 1     PHYS 187 Physics 1    
(2.2) ĺŇĝŅŏŀĔ     (2.2) ĺŇĝŅŏŀĔ       

ŐįĬ 1 ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮ ȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 73 ľĬƞĺĵĔŇĨ  ŐįĬ 1 ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮ ȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 73 ľĬƞĺĵĔŇĨ   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐįĬ 2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ74 ľĬƞĺĵĔŇĨ  ŐįĬ 2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ74 ľĬƞĺĵĔŇĨ   

ŒĬěņĬĺĬľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĺŇĝŅŏŀĔĪňŗŏĶňĵĬȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ300 
ů 400 œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨŐĸŃŒĬěņĬĺĬĬňŘĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ400 
œĴƞĬƟŀĵĔĺƞŅȮ18 ľĬƞĺĵĔŇĨ 

ŒĬěņĬĺĬľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĺŇĝŅŏŀĔĪňŗŏĶňĵĬȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ1..ȮůȮ
2..ȮœĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨŐĸŃŒĬěņĬĺĬĬňŘĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ2..ȮœĴƞ
ĬƟŀĵĔĺƞŅȮ/6ȮľĬƞĺĵĔŇĨ 

 

(2.2.1) ĺŇĝŅŏŀĔĭńĚėńĭ    41 ľĬƞĺĵĔŇĨ (2.2.1) ĺŇĝŅŏŀĔĭńĚėńĭ    41 ľĬƞĺĵĔŇĨ   

203222 ĺ,ėĴ,Ȯ222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 3(3-0-6) 203222 ĺ,ėĴ,Ȯ222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 3(3-0-6)   

  CHEM 222 Physical Chemistry 1     CHEM 222 Physical Chemistry 1   

203228 ĺ,ėĴ,Ȯ228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 1(0-3-0) 203228 ĺ,ėĴ,Ȯ228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 1(0-3-0)   

  CHEM 228 Physical Chemistry 
Laboratory 1 

    CHEM 228 Physical Chemistry 
Laboratory 1 

  

203331 ĺ,ėĴ,Ȯ331 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵ
ŏėĶŊŗŀĚĴŊŀ 

3(3-0-6) 203331 ĺ,ėĴ,Ȯ331 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵ
ŏėĶŊŗŀĚĴŊŀ 

3(3-0-6)   

  CHEM 331 Instrumental Methods 
of Chemical Analysis 

    CHEM 331 Instrumental Methods 
of Chemical Analysis 

  

203337 ĺ,ėĴ,Ȯ337 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 

1(0-3-0) 203337 ĺ,ėĴ,Ȯ337 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 

1(0-3-0)   
 
 
 
  

  CHEM 337 Instrumental Methods 
of Chemical Analysis 
Laboratory 

    CHEM 337 Instrumental Methods 
of Chemical Analysis 
Laboratory 

  

208346 ĺ,Ľĩ,Ȯ346 ĽĩŇĨŇĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

4(3-3-6) 208346 ĺ,Ľĩ,Ȯ346 ĽĩŇĨŇĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

4(3-3-6)   

  STAT 346 Statistics for Industrial 
Chemistry 

    STAT 346 Statistics for Industrial 
Chemistry 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209201 ĺ,ėŀ,Ȯ201 ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 3(3-0-6) 209201 ĺ,ėŀ,Ȯ201 ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 3(3-0-6)   

  IC 201 Chemical 
Stoichiometry 

    IC 201 Chemical 
Stoichiometry 

  

209251 ĺ,ėŀ,Ȯ251 ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 2(2-0-4) 209251 ĺ,ėŀ,Ȯ251 ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 2(2-0-4)   

  IC 251 Introduction to 
Ceramics 

    IC 251 Introduction to 
Ceramics 

  

209271 ĺ,ėŀ,Ȯ271 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ1 

3(3-0-6) 209271 ĺ,ėŀ,Ȯ271 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ1 

3(3-0-6)   

  IC 271 Unit Operations of 
Industrial Chemistry 1 

    IC 271 Unit Operations of 
Industrial Chemistry 1 

  

209272 ĺ,ėŀ,Ȯ272 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵ
ĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 1 

1(0-3-0) 209272 ĺ,ėŀ,Ȯ272 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵ
ĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 1 

1(0-3-0)   
 
 
 
 
  

  IC 272 Unit Operations of 
Industrial Chemistry 
Laboratory 1 

  
 
  

  IC 272 Unit Operations of 
Industrial Chemistry 
Laboratory 1 

  

209301 ĺ,ėŀ,Ȯ301 ŏėĴňĔĶŃĭĺĬĔŅĶ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 209301 ĺ,ėŀ,Ȯ301 ŏėĴňĔĶŃĭĺĬĔŅĶ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)   
 
 
 
 
  

  IC 301 Industrial Process 
Chemistry 

  
  

  IC 301 Industrial Process 
Chemistry 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209302 ĺ,ėŀ,Ȯ302 ĮĢŇĭńĨŇĔŅĶŏėĴň
ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 

1(0-3-0) 209302 ĺ,ėŀ,Ȯ302 ĮĢŇĭńĨŇĔŅĶŏėĴň
ĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 

1(0-3-0)   

  IC 302 Industrial Process 
Chemistry Laboratory 

    IC 302 Industrial Process 
Chemistry Laboratory 

  

209303 ĺ,ėŀ,Ȯ303 ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚ
ĺńĽħŋŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 209303 ĺ,ėŀ,Ȯ303 ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚ
ĺńĽħŋŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)   

  IC 303 Characterization of 
Industrial Materials 

    IC 303 Characterization of 
Industrial Materials 

  

209498 ĺ,ėŀ,Ȯ498 ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 1(1-0-2) 209498 ĺ,ėŀ,Ȯ498 ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 1(1-0-2)   

  IC 498 Seminar in Industrial 
Chemistry 

    IC 498 Seminar in Industrial 
Chemistry 

  

253303 ĺĻ,Ľ,Ȯ303 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ
ŐĸŃėĺŅĴĮĸŀħĳńĵŒĬ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 253303 ĺĻ,Ľ,Ȯ303 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ
ŐĸŃėĺŅĴĮĸŀħĳńĵŒĬ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)   
 
 
 
 
  

  ENV 303 Environmental and 
Safety Management in 
Industry 

    ENV 303 Environmental and 
Safety Management in 
Industry 

  

255323 ĺĻ,ŀ,Ȯ323 ĔŅĶĮĶŃĔńĬėŋĦĳŅı
ŏĭŊŘŀĚĨƟĬ 

3(3-0-6) 255323 ĺĻ,ŀ,Ȯ323 ĔŅĶĮĶŃĔńĬėŋĦĳŅı
ŏĭŊŘŀĚĨƟĬ 

3(3-0-6)   
 
    IE 323 Introduction to 

Quality Assurance 
    IE 323 Introduction to 

Quality Assurance 
  
  

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ493 
ŐĸŃȮĺ,ėŀ,Ȯ497 

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ493 
ŐĸŃȮĺ,ėŀ,Ȯ497 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209493 ĺ,ėŀ,Ȯ493 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 2(0-12-0) 209493 ĺ,ėŀ,Ȯ493 ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 2(0-12-0)   

  IC 493 Industrial Chemistry 
Training 

    IC 493 Industrial Chemistry 
Training 

  

209497 ĺ,ėŀ,Ȯ497 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

4(0-12-0) 209497 ĺ,ėŀ,Ȯ497 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

4(0-12-0)   

  IC 497 Special Problems in 
Industrial Chemistry 

    IC 497 Special Problems in 
Industrial Chemistry 

  

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ
494 

ĽņľĶńĭŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮĺ,ėŀ,Ȯ
494 

 

209494 ĺ,ėŀ,Ȯ494 ĽľĔŇěĻŉĔļŅ 6 ľĬƞĺĵĔŇĨ 209494 ĺ,ėŀ,Ȯ494 ĽľĔŇěĻŉĔļŅ 6 ľĬƞĺĵĔŇĨ   

  IC 494 Cooperative 
Education 

    IC 494 Cooperative 
Education 

  

(2.2.2) ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ   (2.2.2) ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ     

ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬŐįĬŒħŐįĬľĬŉŗĚĨƞŀœĮĬňŘ   ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬŐįĬŒħŐįĬľĬŉŗĚĨƞŀœĮĬňŘ     

ŐįĬ 1  ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 17 ľĬƞĺĵĔŇĨ ŐįĬȮ1  ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 17 ľĬƞĺĵĔŇĨ   

203203 ĺ,ėĴ,Ȯ203 ŏėĴňŀŇĬĪĶňĵƢȮ1 3(3-0-6) 203203 ĺ,ėĴ,Ȯ203 ŏėĴňŀŇĬĪĶňĵƢȮ1 3(3-0-6)   

  CHEM 203 Organic Chemistry 1     CHEM 203 Organic Chemistry 1   

203207 ĺ,ėĴ,Ȯ207 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 1(0-3-0) 203207 ĺ,ėĴ,Ȯ207 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 1(0-3-0)   
 
 
  

  CHEM 207 Organic Chemistry 
Laboratory 1 

    CHEM 207 Organic Chemistry 
Laboratory 1 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209270 ĺ,ėŀ,Ȯ270 ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚ
ŏėĴňŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 209270 ĺ,ėŀ,Ȯ270 ĮĶŅĔĢĔŅĶĦƢĩƞŅĵőŀĬĕŀĚ
ŏėĴňŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)   

  IC 270 Transport Phenomena 
of Industrial Chemistry 

    IC 270 Transport Phenomena 
of Industrial Chemistry 

  

209370 ĺ,ėŀ,Ȯ370 ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭ
ŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 

3(3-0-6) 209370 ĺ,ėŀ,Ȯ370 ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭ
ŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 

3(3-0-6)   

  IC 370 Kinetic Chemistry and 
Chemical Reactor 
Design 

    IC 370 Kinetic Chemistry and 
Chemical Reactor 
Design 

  

209375 ĺ,ėŀ,Ȯ375 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ2 

3(3-0-6) 209375 ĺ,ėŀ,Ȯ375 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ2 

3(3-0-6)   

  IC 375 Unit Operations of 
Industrial Chemistry 2 

    IC 375 Unit Operations of 
Industrial Chemistry 2 

  

209376 ĺ,ėŀ,Ȯ376 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ3 

3(3-0-6) 209376 ĺ,ėŀ,Ȯ376 ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴȮ3 

3(3-0-6)   

  IC 376 Unit Operations of 
Industrial Chemistry 3 

    IC 376 Unit Operations of 
Industrial Chemistry 3 

  

209377 ĺ,ėŀ,Ȯ377 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵ
ĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 2 

1(0-3-0) 209377 ĺ,ėŀ,Ȯ377 ĮĢŇĭńĨŇĔŅĶľĬƞĺĵ
ĮĢŇĭńĨŇĔŅĶĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 2 

1(0-3-0)   

  IC 377 Unit Operations of 
Industrial Chemistry 
Laboratory 2 

  
 
  

  IC 377 Unit Operations of 
Industrial Chemistry 
Laboratory 2 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐįĬ 2  ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 18 ľĬƞĺĵĔŇĨ ŐįĬȮ2  ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 18 ľĬƞĺĵĔŇĨ   

209253 ĺ,ėŀ,Ȯ253 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬ
ŏįŅ 

2(2-0-4)         ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ  

IC 253 Production of Pottery 
 

        

209263 ĺ,ėŀ,Ȯ263 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭ
ħŇĬŏįŅ 

1(0-3-0)         ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ  

IC 263 Pottery Laboratory 
 

        

    209254 ĺ,ėŀ,Ȯ254 ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ
ħńŘĚŏħŇĴŒĬŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭ
ŏĸŊŀĔȮŏĮƕħŒľĴƞȮ
ľĸńĔĽŌĨĶȮ2564 ŐĪĬ
ĔĶŃĭĺĬĺŇĝŅȮ209253 
ŐĸŃ 209263ȮŏıŊŗŀŒľƟ
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŒľĴƞ
ĴňėĺŅĴŏĕƟĴĕƟĬŐĸŃ
ĪńĬĽĴńĵĕŉŘĬ 

    
 

 IC 254 Production of 
Conventional 
Ceramics in Industry 

 

209351 ĺ,ėŀ,Ȯ351 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1 2(2-0-4) 209351 ĺ,ėŀ,Ȯ351 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1 2(2-0-4)   
 
  

  IC 351 Silicate Science 1     IC 351 Silicate Science 1   

209352 ĺ,ėŀ,Ȯ352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 2(2-0-4) 209352 ĺ,ėŀ,Ȯ352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 2(2-0-4)   
 
 
  

  IC 352 Silicate Science 2     IC 352 Silicate Science 2   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209358 ĺ,ėŀ,Ȯ358 ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃ
ĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶ
įĸŇĨŏĞĶŅĴŇĔ 

2(2-0-4) 209358 ĺ,ėŀ,Ȯ358 ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃ
ĔŅĶŏįŅŒĬĔĶŃĭĺĬĔŅĶ
įĸŇĨŏĞĶŅĴŇĔ 

2(2-0-4)   

  IC 358 Drying and Firing 
Technology in 
Ceramic Processing 

    IC 358 Drying and Firing 
Technology in 
Ceramic Processing 

  

209361 ĺ,ėŀ,Ȯ361 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ 
ĞŇĸŇŏĔĨȮ1 

1(0-3-0) 209361 ĺ,ėŀ,Ȯ361 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ 
ĞŇĸŇŏĔĨȮ1 

1(0-3-0)   

  IC 361 Silicate Science 
Laboratory 1 

    IC 361 Silicate Science 
Laboratory 1 

  

209362 ĺ,ėŀ,Ȯ362 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ 
ĞŇĸŇŏĔĨȮ2 

1(0-3-0) 209362 ĺ,ėŀ,Ȯ362 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ 
ĞŇĸŇŏĔĨȮ2 

1(0-3-0)   

  IC 362 Silicate Science 
Laboratory 2 

    IC 362 Silicate Science 
Laboratory 2 

  

209368 ĺ,ėŀ,Ȯ368 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶ
ŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 

1(0-3-0) 209368 ĺ,ėŀ,Ȯ368 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶ
ŀĭŐľƟĚŐĸŃĔŅĶŏįŅŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 

1(0-3-0)   

  IC 368 Drying and Firing 
Technology in 
Ceramic Processing 
Laboratory 

    IC 368 Drying and Firing 
Technology in 
Ceramic Processing 
Laboratory 

  

209451 ĺ,ėŀ,Ȯ451 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 2(2-0-4)          ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ 

 
IC 451 Silicate Technology 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209453 ĺ,ėŀ,Ȯ453 ĺńĽħŋĪĬœĲ 2(2-0-4)          ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ 

 
IC 453 Refractory 

 
        

209461 ĺ,ėŀ,Ȯ461 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇ
ŏĔĨ 

1(0-3-0)          ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ  

IC 461 Silicate Technology 
Laboratory 

 
        

209463 ĺ,ėŀ,Ȯ463 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 1(0-3-0)          ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔ 

 
IC 463 Refractory Laboratory 

 
        

        209455 ĺ,ėŀ,Ȯ455 ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽň
ŏĞĶŅĴŇĔ 

2(2-0-4)  ĔĶŃĭĺĬĺŇĝŅŏŀĔ
ĭńĚėńĭŏĸŊŀĔȮŏĮƕħŒľĴƞȮ
ľĸńĔĽŌĨĶȮ2564 ŐĪĬ
ĔĶŃĭĺĬĺŇĝŅȮ209451 
ŏıŊŗŀŒľƟőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶŒľĴƞĴňėĺŅĴ
ŏĕƟĴĕƟĬŐĸŃĪńĬĽĴńĵĕŉŘĬ 

        
 

IC 455 Glaze Technology and 
Ceramic Pigment 

  

        209457 ĺ,ėŀ,Ȯ457 ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶ
įĸŇĨŐĸŃėŋĦĳŅıĕŀĚ
įĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 

3(3-0-6)  ĔĶŃĭĺĬĺŇĝŅŏŀĔ
ĭńĚėńĭŏĸŊŀĔȮŏĮƕħŒľĴƞȮ
ľĸńĔĽŌĨĶȮ2564 ŐĪĬ
ĔĶŃĭĺĬĺŇĝŅȮ209453 
ŐĸŃȮ209463 ŏıŊŗŀŒľƟ
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŒľĴƞ
ĴňėĺŅĴŏĕƟĴĕƟĬŐĸŃ
ĪńĬĽĴńĵĕŉŘĬ 

         IC 457 Production Efficiency 
and Quality 
Enhancement of 
Ceramic Products 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

        209465 ĺ,ėŀ,Ȯ465 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵň
ŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 

1(0-3-0)  ĔĶŃĭĺĬĺŇĝŅŏŀĔ
ĭńĚėńĭŏĸŊŀĔȮŏĮƕħŒľĴƞȮ
ľĸńĔĽŌĨĶȮ2564 ŐĪĬ
ĔĶŃĭĺĬĺŇĝŅȮ209461 
ŏıŊŗŀŒľƟőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶŒľĴƞĴňėĺŅĴ
ŏĕƟĴĕƟĬŐĸŃĪńĬĽĴńĵĕŉŘĬ 
  

        
 

IC 465 Glaze Technology and 
Ceramic Pigment 
Laboratory 

 

(2.2.3) ĺŇĝŅŏŀĔŏĸŊŀĔ     (2.2.3) ĺŇĝŅŏŀĔŏĸŊŀĔ     

ŐįĬ 1  ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ    œĴƞĬƟŀĵĔĺƞŅ       15  ľĬƞĺĵĔŇĨ ŐįĬȮ1ȮȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ15ȮȮľĬƞĺĵĔŇĨ   

őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴ (ĺ,ėŀ,'Ȯ
ĨƞŀœĮĬňŘ 

  őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴ (ĺ,ėŀ,'Ȯ
ĨƞŀœĮĬňŘ 

     
  

209203 ĺ,ėŀ,Ȯ203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6) 209203 ĺ,ėŀ,Ȯ203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6)  

  IC 203 Introduction to 
Industrial Chemistry 

    IC 203 Introduction to 
Industrial Chemistry 

  
 

209204 ĺ,ėŀ,Ȯ204 ĮĢŇĭńĨŇĔŅĶŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

1(0-3-0) 209204 ĺ,ėŀ,Ȯ204 ĮĢŇĭńĨŇĔŅĶŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

1(0-3-0)   
 
 
 
 
 
  

  IC 204 Elementary Industrial 
Chemistry Laboratory 

    IC 204 Elementary Industrial 
Chemistry Laboratory 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

        209206 ĺ,ėŀ,Ȯ206 ėĺŅĴĮĸŀħĳńĵ
ĔĶŃĭĺĬĔŅĶŏėĴňŐĸŃĔŅĶ
ěńħĔŅĶĽŅĶŏėĴňĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔĪŅĚħƟŅĬĔŅĶ
ėĺĭėŋĴŐĸŃĔŅĶěńħĔŅĶ
ĽŅĶŏėĴňŀńĬĨĶŅĵŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĴňőŀĔŅĽŒĬ
ĔŅĶĕŀŒĭĮĶŃĔŀĭ
ĺŇĝŅĝňıĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňėĺĭėŋĴ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ 

        
 

  Chemical Process 
Safety and Chemical 
ManagementȮfor 
Industrial Chemistry 

 

209252 ĺ,ėŀ,Ȯ252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚ
ŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬ
ŏĪėĬŇė 

2(2-0-4) 209252 ĺ,ėŀ,Ȯ252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚ
ŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬ
ŏĪėĬŇė 

2(2-0-4)   

  IC 252 Constructional and 
Technical Ceramics 

    IC 252 Constructional and 
Technical Ceramics 

  

        209253 ĺ,ėŀ,Ȯ253 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬ
ŏįŅ 

2(2-0-4) ĵƟŅĵĴŅěŅĔĔĸŋƞĴ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ
ŐįĬȮ2 
 
 
 
  

        
 

IC 253 Production of Pottery 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209262 ĺ,ėŀ,Ȯ262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶ
ĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ
ĚŅĬŏĪėĬŇė 

1(0-3-0) 209262 ĺ,ėŀ,Ȯ262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶ
ĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ
ĚŅĬŏĪėĬŇė 

1(0-3-0)   

  IC 262 Constructional and 
Technical Ceramics 
Laboratory 

    IC 262 Constructional and 
Technical Ceramics 
Laboratory 

  

        209263 ĺ,ėŀ,Ȯ263 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭ
ħŇĬŏįŅ 

1(0-3-0) ĵƟŅĵĴŅěŅĔĔĸŋƞĴ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ
ŐįĬȮ2 
 
  

          IC 263 Pottery Laboratory   

209304 ĺ,ėŀ,Ȯ304 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 

 
IC 304 Thermodynamics of 

Industrial Chemistry 

 
        

209322 ĺ,ėŀ,Ȯ322 ŏėĴňőĸľŃĔĶĶĴȮ1 3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
 
  

 
IC 322 Metallurgical 

Chemistry 1 

 
        



188 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209331 ĺ,ėŀ,Ȯ331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵň
ŏĝŊŘŀŏıĸŇĚ 

3(3-0-6) 209331 ĺ,ėŀ,Ȯ331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵň
ŏĝŊŘŀŏıĸŇĚ 

3(3-0-6)   

  IC 331 Fuel and Fuel 
Technology 

    IC 331 Fuel and Fuel 
Technology 

  
  

209332 ĺ,ėŀ,Ȯ332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŊŘŀŏıĸŇĚ 

1(0-3-0) 209332 ĺ,ėŀ,Ȯ332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŊŘŀŏıĸŇĚ 

1(0-3-0)   

  IC 332 Fuel Analysis 
Laboratory 

    IC 332 Fuel Analysis 
Laboratory 

  

209341 ĺ,ėŀ,Ȯ341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-6) 209341 ĺ,ėŀ,Ȯ341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-6)   
 
 
 
  

  IC 341 Petrochemical 
Industry 

    IC 341 Petrochemical 
Industry 

  

209342 ĺ,ėŀ,Ȯ342 ĮĢŇĭńĨŇĔŅĶĮƕőĨĶŏėĴň 1(0-3-0)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 

 
IC 342 Petrochemical 

Laboratory 

 
        

209382 ĺ,ėŀ,Ȯ382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 3(3-0-6) 209382 ĺ,ėŀ,Ȯ382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 3(3-0-6)   
 
 
 
  

  IC 382 Polymeric Materials     IC 382 Polymeric Materials    
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209402 ĺ,ėŀ,402 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĨńĺŏĶƞĚ
ĮĢŇĔŇĶŇĵŅŒĬŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
  

 
IC 402 Catalysis and 

Industrial Catalyst 

 
        

209403 ĺ,ėŀ,Ȯ403 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭ
ĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃ
ĬŘņŏĽňĵ 

3(3-0-6) 209403 ĺ,ėŀ,Ȯ403 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭ
ĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃ
ĬŘņŏĽňĵ 

3(3-0-6)   
 
 
 
 
 
 
  

  IC 403 Adsorption 
Technology for Water 
and Wastewater 
Treatment 

    IC 403 Adsorption 
Technology for Water 
and Wastewater 
Treatment 

  

        209404 ĺ,ėŀ,Ȯ404 ŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬ
ĬŘņĽņľĶńĭŀŋĨĽŅľĔĶĶĴ
ŏėĴň 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĪňŗĴňŏĬŊŘŀľŅĪňŗŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴ
ĨĶŃľĬńĔĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĭĬģŅĬĕŀĚ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ 
  

        
 

IC 404 Circular Water 
Technology for 
Chemical Industry 

 



190 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

        209405 ĺ,ėŀ,Ȯ405 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶ
ĪŅĚŏėĴňŐĸŃŏėĴňĽŃŀŅħ 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĪňŗĴňŏĬŊŘŀľŅĪňŗŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴ
ĨĶŃľĬńĔĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĭĬģŅĬĕŀĚ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ  

        
 

IC 405 Chemical Process 
Design and Green 
Chemistry 

 

        209406 ĺ,ėŀ,Ȯ406 ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴħƟĺĵ
őĮĶŐĔĶĴĽņŏĶŖěĶŌĮ 

3(3-0-6)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ħƟŅĬȮcomputer 
programming ľĶŊŀȮ
Data AnalyticȮŏĬŊŗŀĚ
ħƟĺĵěŃŏĮƦĬėĺŅĴĶŌƟĪňŗ
ĽņėńĠŒĬĔŅĶŒĝƟĚŅĬŒĬ
ŀĬŅėĨȮœĴƞĺƞŅěŃŏĮƦĬ
ĳŅėŀŋĨĽŅľĔĶĶĴȮĳŅė
īŋĶĔŇěȮŐĸŃĶĺĴĩŉĚ
ĚŅĬĺŇěńĵĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĨƞŀœĮȮ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ  

        
 

IC 406 Problem-Solving for 
Industrial Chemistry 
using Software 
Package 

 

        209422 ĺ,ėŀ,Ȯ422 ŏėĴňőĸľĔĶĶĴ   3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔȮĞŉŗĚĴŅĔěŅĔĔŅĶ
ĮĶńĭĮĶŋĚėĺĭĶĺĴ

        
 

IC 422 Metallurgical 
Chemistry 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĔĶŃĭĺĬĺŇĝŅȮ209322 
ŐĸŃȮ209423 ŒľƟ
ĔĶŃĝńĭȮŏĕƟĴĕƟĬȮŐĸŃĴň
ėĺŅĴĪńĬĽĴńĵ  

209423 ĺ,ėŀ,Ȯ423 ŏėĴňőĸľĔĶĶĴȮ2 3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 

 
IC 423 Metallurgical 

Chemistry 2 

 
        

209424 ĺ,ėŀ,Ȯ424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶ
ėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 

3(3-0-6) 209424 ĺ,ėŀ,Ȯ424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶ
ėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 

3(3-0-6)   

  IC 424 Corrosion and 
Corrosion Control 

    IC 424 Corrosion and 
Corrosion Control 

  

209427 ĺ,ėŀ,Ȯ427 ĮĢŇĭńĨŇĔŅĶŏėĴňőĸľĔĶĶĴ 1(0-3-0)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ  

 
IC 427 Metallurgical 

Chemistry Laboratory 

 
        

209442 ĺ,ėŀ,Ȯ442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 3(3-0-6) 209442 ĺ,ėŀ,Ȯ442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 3(3-0-6)   
 
 
 
  

  IC 442 Heterogeneous 
Catalysis 

    IC 442 Heterogeneous 
Catalysis  
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209443 ĺ,ėŀ,Ȯ443 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶ
ŏėĴň 

1(1-0-2)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 

 
IC 443 Selected Topics in 

Petrochemicals 

 
        

209444 ĺ,ėŀ,Ȯ444 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶ
ŏėĴňȮ2 

2(2-0-4) 209444 ĺ,ėŀ,Ȯ444 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶ
ŏėĴňŐĸŃŏĪėőĬőĸĵňĮƕőĨĶ
ŏėĴň 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ŐĸŃŏľĴŅŃĽĴĔńĭ
ŏĬŊŘŀľŅĵŇŗĚĕŉŘĬ 
 
  
  

 
IC 444 Selected Topics in 

Petrochemicals 2 

  
IC 444 Selected Topics in 

Petrochemicals and 
Petrochemical 
Technology 

 

        209451 ĺ,ėŀ,Ȯ451 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 2(2-0-4)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564  

        
 

IC 451 Silicate Technology 
 

209452 ĺ,ėŀ,Ȯ452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 2(2-0-4) 209452 ĺ,ėŀ,Ȯ452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 2(2-0-4)   
    IC 452 Advanced Ceramics     IC 452 Advanced Ceramics   

        209453 ĺ,ėŀ,Ȯ453 ĺńĽħŋĪĬœĲ 2(2-0-4)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ 
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ

        
 

IC 453 Refractory 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564  

209454 ĺ,ėŀ,Ȯ454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

2(2-0-4) 209454 ĺ,ėŀ,Ȯ454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

2(2-0-4)   

  IC 454 Science and 
Technology of 
Cement 

    IC 454 Science and 
Technology of 
Cement 

  

209456 ĺ,ėŀ,Ȯ456 ŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 2(2-0-4) 209456 ĺ,ėŀ,Ȯ456 ŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅ
ŏĴĸ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ŐĸŃŏľĴŅŃĽĴĔńĭ
ŏĬŊŘŀľŅĵŇŗĚĕŉŘĬ  

  IC 456 Glass and Enamel 
  

IC 456 Glass and EnamelȮ
Technology 

 

        209461 ĺ,ėŀ,Ȯ461 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇ
ŏĔĨ 

1(0-3-0)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ 
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564 

        
 

IC 461 Silicate Technology 
Laboratory 

 

209462 ĺ,ėŀ,Ȯ462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 1(0-3-0) 209462 ĺ,ėŀ,Ȯ462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 1(0-3-0)   

  IC 462 Advanced Ceramics 
Laboratory 

    IC 462 Advanced Ceramics 
Laboratory 

  

        209463 ĺ,ėŀ,Ȯ463 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 1(0-3-0) ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ

        
 

IC 463 Refractory Laboratory 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564 

209464 ĺ,ėŀ,Ȯ464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

1(0-3-0) 209464 ĺ,ėŀ,Ȯ464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

1(0-3-0)   

  IC 464 Science and 
Technology of 
Cement Laboratory 

    IC 464 Science and 
Technology of 
Cement Laboratory 

  

209466 ĺ,ėŀ,Ȯ466 ĮĢŇĭńĨŇĔŅĶŐĔƟĺŐĸŃŀŇĬŅ
ŏĴĸ 

1(0-3-0) 209466 ĺ,ėŀ,Ȯ466 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŐĔƟĺ
ŐĸŃŀŇĬŅŏĴĸ 

1(0-3-0) ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬĺŇĝŅ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 

 
IC 466 Glass and Enamel 

Laboratory 

  
IC 466 Glass and Enamel 

Technology 
Laboratory 

 

209471 ĺ,ėŀ,Ȯ471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 3(3-0-6) 209471 ĺ,ėŀ,Ȯ471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 3(3-0-6)   

  IC 471 Chemical Plant Design     IC 471 Chemical Plant Design   

209483 ĺ,ėŀ,Ȯ483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶ
įĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ 

3(3-0-6) 209483 ĺ,ėŀ,Ȯ483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶ
įĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ 

3(3-0-6) ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬĺŇĝŅ
ĳŅļŅŀńĚĔķļŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵ 
  

 
IC 483 Polymer Process 

Technology 

  
IC 483 Polymer Products 

Process Technology 

 

209484 ĺ,ėŀ,Ȯ484 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚ
ŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ  

 
IC 484 Selected Topics in 

Polymer Technology 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209485 ĺ,ėŀ,Ȯ485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇ
ŏĴŀĶƢ 

1(0-3-0) 209485 ĺ,ėŀ,Ȯ485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇ
ŏĴŀĶƢ 

1(0-3-0)   

  IC 485 Polymer Technology 
Laboratory 

    IC 485 Polymer Technology 
Laboratory 

  

209486 ĺ,ėŀ,Ȯ486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 3(3-0-6) 209486 ĺ,ėŀ,Ȯ486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 3(3-0-6)   
    IC 486 Textile Technology     IC 486 Textile Technology   

ŐĸŃĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴȮ(ĺ,ėŀ,'ȮŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŏıŇŗĴĪŋĔĶŃħńĭȮ
ľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

ľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ  

    110332 ĺě,ŀ,Ȯ332 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢ 3(2-2-5) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ1 
&ľĸńĔĽŌĨĶȮ2559 ĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ2Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 

     DESN 332 Product Design  

203204 ĺ,ėĴ,Ȯ204 ŏėĴňŀŇĬĪĶňĵƢȮ2 3(3-0-6)     ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ

 CHEM 204 Organic Chemistry 2      
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

203208 ĺ,ėĴ,Ȯ208 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 1(0-3-0)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

  CHEM 208 Organic Chemistry 
Laboratory 2 

      

203211 ĺ,ėĴ,Ȯ211 ŏėĴňŀĬŇĬĪĶňĵƢȮ1 2(2-0-4) 203211 ĺ,ėĴ,Ȯ211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 

  CHEM 211 Inorganic Chemistry 1     CHEM 211 Fundamental 
Inorganic Chemistry 

  

203250 ĺ,ėĴ,Ȯ250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6) 203250 ĺ,ėĴ,Ȯ250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6)   

  CHEM 250 Environmental 
Chemistry 

    CHEM 250 Environmental 
Chemistry 

  

203315 ĺ,ėĴ,Ȯ315 ŏėĴňŀĬŇĬĪĶňĵƢȮ2 2(2-0-4) 203315 ĺ,ėĴ,Ȯ315 ĽĴĴŅĨĶŐĸŃıńĬīŃ 2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 
 

  CHEM 315 Inorganic Chemistry 2     CHEM 315 Symmetry and 
Bonding 

  



197 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

203316 ĺ,ėĴ,Ȯ316 ŏėĴňŀĬŇĬĪĶňĵƢȮ3 2(2-0-4) 203316 ĺ,ėĴ,Ȯ316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴň
ŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 

  CHEM 316 Inorganic Chemistry 3     CHEM 316 Coordination and 
Organometalic 
Chemistry 

  

203318 ĺ,ėĴ,Ȯ318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  1(0-3-0) 203318 ĺ,ėĴ,Ȯ318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  1(0-3-0)   

  CHEM 318 Inorganic Chemistry 
Laboratory 

    CHEM 318 Inorganic Chemistry 
Laboratory 

  

203323 ĺ,ėĴ,Ȯ323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 2(2-0-4) 203323 ĺ,ėĴ,Ȯ323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 2(2-0-4)   

  CHEM 323 Physical Chemistry 3     CHEM 323 Physical Chemistry 3   

203324 ĺ,ėĴ,Ȯ324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 2(2-0-4) 203324 ĺ,ėĴ,Ȯ324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 2(2-0-4)   

  CHEM 324 Physical Chemistry 4     CHEM 324 Physical Chemistry 4   

203327 ĺ,ėĴ,Ȯ327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 1(0-3-0) 203327 ĺ,ėĴ,Ȯ327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 1(0-3-0)   

  CHEM 327 Physical Chemistry 
Laboratory 2 

    CHEM 327 Physical Chemistry 
Laboratory 2 

  

203471 ĺ,ėĴ,Ȯ471 ŏėĴňıŀĸŇŏĴŀĶƢȮ1 2(2-0-4) 203471 ĺ,ėĴ,Ȯ471 ĽĴĭńĨŇŐĸŃĔŅĶľŅ
ĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀ
ĸŇŏĴŀĶƢ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 
 
 

  CHEM 471 Polymer Chemistry 1     CHEM 471 Properties and 
Characterization of 
Polymeric Materials 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

203474 ĺ,ėĴ,Ȯ474 ŏėĴňıŀĸŇŏĴŀĶƢȮ2 2(2-0-4) 203474 ĺ,ėĴ,Ȯ474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶ
ĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 

  CHEM 474 Polymer Chemistry 2     CHEM 474 Reactions and 
Synthesis Methods of 
Polymers 

  

203477 ĺ,ėĴ,Ȯ477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 1(0-3-0) 203477 ĺ,ėĴ,Ȯ477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 1(0-3-0)   
 
 

  CHEM 477 Polymer Chemistry 
Laboratory 1 

    CHEM 477 Polymer Chemistry 
Laboratory 1 

  

203478 ĺ,ėĴ,Ȯ478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 2(0-6-0) 203478 ĺ,ėĴ,Ȯ478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 2(0-6-0)   

  CHEM 478 Polymer Chemistry 
Laboratory 2 

    CHEM 478 Polymer Chemistry 
Laboratory 2 

  

206331 ĺ,ėĦ,Ȯ331 ŐėĸėŌĸńĽĕńŘĬĽŌĚ  3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

 MATH 331 Advanced Calculus      

206341 ĺ,ėĦ,Ȯ341 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ

 MATH 341 Ordinary Differential 
Equations 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

206342 ĺ,ėĦ,Ȯ342 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

 MATH 342 Partial Differential 
Equations 

     

206355 ĺ,ėĦ,Ȯ355 ĺŇīňŏĝŇĚĨńĺŏĸĕ  3(3-0-6) 206355 ĺ,ėĦ,Ȯ355 ĺŇīňŏĝŇĚĨńĺŏĸĕ  3(3-0-6)   

  MATH 355 Numerical Method     MATH 355 Numerical Method   

208263 ĺ,Ľĩ,Ȯ263 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬ 3(3-0-6)     ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬ
ĺŇĝŅȮ208346 ĽĩŇĨŇ
ĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ ŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭ
ĴňŏĬŊŘŀľŅĪňŗŏıňĵĚıŀŀĵŌƞ
ŐĸƟĺ 

 STAT 263 Elementary Statistics      

ľĶŊŀ
208264 

 
ĺ,Ľĩ,Ȯ264 

 
ľĸńĔĽĩŇĨŇ 

 
3(2-2-5) 

    ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬ
ĺŇĝŅȮ208346 ĽĩŇĨŇ
ĽņľĶńĭŏėĴň

 STAT 264 Principles of Statistics      
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŀŋĨĽŅľĔĶĶĴ ŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭ
ĴňŏĬŊŘŀľŅĪňŗŏıňĵĚıŀŀĵŌƞ
ŐĸƟĺ 

208345 ĺ,Ľĩ,Ȯ345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚ
ĽĩŇĨŇ 

3(3-0-6) 208345 ĺ,Ľĩ,Ȯ345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚ
ĽĩŇĨŇ 

3(3-0-6)   

  STAT 345 Statistical Quality 
Control 

    STAT 345 Statistical Quality 
Control 

  

208380 ĺ,Ľĩ,Ȯ380 ľĸńĔŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶ
ĺŇěńĵħņŏĬŇĬĚŅĬ 

3(3-0-6)     ĮƕħĔĶŃĭĺĬĺŇĝŅœĮŏĴŊŗŀȮ
ĮƖĔŅĶĻŉĔļŅȮ2560 ĳŅė
ĔŅĶĻŉĔļŅĪňŗȮ1  STAT 380 Introduction to 

Operational Research 
     

210201 ĺ,ĺĻ,Ȯ201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3(3-0-6) 210201 ĺ,ĺĻ,Ȯ201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3(3-0-6)   

  MATS 201 Introduction to 
Materials Science 

    MATS 201 Introduction to 
Materials Science 

  

254181 ĺĻ,Ĕ,Ȯ181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅ
ĺŇĻĺĔĶĶĴ 

2(1-3-2) 254181 ĺĻ,Ĕ,Ȯ181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅ
ĺŇĻĺĔĶĶĴ 

2(1-3-2)   

  ME 181 Engineering Drawing 
for Non-Engineering 
Majors 

    ME 181 Engineering Drawing 
for Non-Engineering 
Majors 

  

254383 ĺĻ,Ĕ,Ȯ383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3(3-0-6) 254383 ĺĻ,Ĕ,Ȯ383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3(3-0-6)   

  ME 383 Energy Conservation     ME 383 Energy Conservation   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

254483 ĺĻ,Ĕ,Ȯ483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮ
ıĸńĚĚŅĬ 

3(3-0-6) 254483 ĺĻ,Ĕ,Ȯ483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮ
ıĸńĚĚŅĬ 

3(3-0-6)   
 
 
 
  

  ME 483 Energy Conversion 
Systems 

    ME 483 Energy Conversion 
Systems 

  

256211 ĺĻ,ĴĶ,Ȯ211 ĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞ
ŏĭŊŘŀĚĨƟĬ  

2(2-0-4)      ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ŏľĴŊŀĚŐĶƞœĴƞœħƟěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĬňŘ
ŐĸƟĺ 

  MN 211 Introduction to Mining 
Engineering 

      

    703244 ĭī,Ĕě,Ȯ244 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃ
ĔŅĶħņŏĬŇĬĚŅĬ 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ1 
(ľĸńĔĽŌĨĶȮ2559 ĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ2 
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 

     MGMT 244 Production and 
Operations 
Management 

 

    751443 ĻĻ,Ȯ443 ŏĻĶļģĻŅĽĨĶƢ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ1 
(ľĸńĔĽŌĨĶȮ2559 ĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ2 
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ

     ECON 443 Industrial Economics  
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 
 

 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶĴŋƞĚŏĬƟĬĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴňŀŇĬĪĶňĵƢȮ
ėĺĶĸĚĪŃŏĭňĵĬȮĺ,ėĴ,Ȯ204 ŐĸŃȮĺ,ėĴ,Ȯ208 
 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶĴŋƞĚŏĬƟĬĪŅĚŀŋĨĽŅľĔĶĶĴŏėĴňŀĬŇĬĪĶňĵƢȮ
ėĺĶĸĚĪŃŏĭňĵĬȮĺ,ėĴ,Ȯ211 ĺ,ėĴ,Ȯ315 ĺ,ėĴ,Ȯ316 ŐĸŃȮĺ,ėĴ,Ȯ318 

  
 
 
 
 

ŐįĬȮ2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ15 ľĬƞĺĵĔŇĨ ŐįĬȮ2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ15 ľĬƞĺĵĔŇĨ  

őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴ (ĺ,ėŀ,'ȮĨƞŀœĮĬňŘ őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴ (ĺ,ėŀ,'ȮĨƞŀœĮĬňŘ  

209203 ĺ,ėŀ,Ȯ203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6) 209203 ĺ,ėŀ,Ȯ203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6)  

  IC 203 Introduction to 
Industrial Chemistry 

    IC 203 Introduction to 
Industrial Chemistry 

   
 
 

209204 ĺ,ėŀ,Ȯ204 ĮĢŇĭńĨŇĔŅĶŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

1(0-3-0) 209204 ĺ,ėŀ,Ȯ204 ĮĢŇĭńĨŇĔŅĶŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

1(0-3-0)   
 
 
 
  

  IC 204 Elementary Industrial 
Chemistry Laboratory 

    IC 204 Elementary Industrial 
Chemistry Laboratory 

  



203 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

        209206 ĺ,ėŀ,Ȯ206 ėĺŅĴĮĸŀħĳńĵ
ĔĶŃĭĺĬĔŅĶŏėĴňŐĸŃĔŅĶ
ěńħĔŅĶĽŅĶŏėĴňĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔĪŅĚħƟŅĬĔŅĶ
ėĺĭėŋĴŐĸŃĔŅĶěńħĔŅĶ
ĽŅĶŏėĴňŀńĬĨĶŅĵŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĴňőŀĔŅĽŒĬ
ĔŅĶĕŀŒĭĮĶŃĔŀĭ
ĺŇĝŅĝňıĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňėĺĭėŋĴ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ 
 
  

        
 

  Chemical Process 
Safety and Chemical 
ManagementȮfor 
Industrial Chemistry 

 

209252 ĺ,ėŀ,Ȯ252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚ
ŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬ
ŏĪėĬŇė 

2(2-0-4) 209252 ĺ,ėŀ,Ȯ252 ŏĞĶŅĴŇĔŏıŊŗŀĔŅĶĔƞŀĽĶƟŅĚ
ŐĸŃŏĞĶŅĴŇĔŏıŊŗŀĚŅĬ
ŏĪėĬŇė 

2(2-0-4)   
 
 
 
 
  

  IC 252 Constructional and 
Technical Ceramics 

    IC 252 Constructional and 
Technical Ceramics 

  

        209253 ĺ,ėŀ,Ȯ253 ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬ
ŏįŅ 

2(2-0-4)  ĵƟŅĵĴŅěŅĔĔĸŋƞĴ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ
ŐįĬȮ2 
  

        
 

IC 253 Production of Pottery 
 



204 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209262 ĺ,ėŀ,Ȯ262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶ
ĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ
ĚŅĬŏĪėĬŇė 

1(0-3-0) 209262 ĺ,ėŀ,Ȯ262 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔŏıŊŗŀĔŅĶ
ĔƞŀĽĶƟŅĚŐĸŃŏĞĶŅĴŇĔŏıŊŗŀ
ĚŅĬŏĪėĬŇė 

1(0-3-0)   
 
 
 
 
  

  IC 262 Constructional and 
Technical Ceramics 
Laboratory 

    IC 262 Constructional and 
Technical Ceramics 
Laboratory 

  

        209263 ĺ,ėŀ,Ȯ263 ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭ
ħŇĬŏįŅ 

1(0-3-0)  ĵƟŅĵĴŅěŅĔĔĸŋƞĴ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ
ŐįĬȮ2 
  

        
 

IC 263 Pottery Laboratory 
 

209304 ĺ,ėŀ,Ȯ304 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚŏėĴň
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
  

 
IC 304 Thermodynamics of 

Industrial Chemistry 

 
        

209322 ĺ,ėŀ,Ȯ322 ŏėĴňőĸľŃĔĶĶĴȮ1 3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
 
  

 
IC 322 Metallurgical 

Chemistry 1 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209331 ĺ,ėŀ,Ȯ331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵň
ŏĝŊŘŀŏıĸŇĚ 

3(3-0-6) 209331 ĺ,ėŀ,Ȯ331 ŏĝŊŘŀŏıĸŇĚŐĸŃŏĪėőĬőĸĵň
ŏĝŊŘŀŏıĸŇĚ 

3(3-0-6)   

  IC 331 Fuel and Fuel 
Technology 

    IC 331 Fuel and Fuel 
Technology 

  
  

209332 ĺ,ėŀ,Ȯ332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŊŘŀŏıĸŇĚ 

1(0-3-0) 209332 ĺ,ėŀ,Ȯ332 ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŊŘŀŏıĸŇĚ 

1(0-3-0)   

  IC 332 Fuel Analysis 
Laboratory 

    IC 332 Fuel Analysis 
Laboratory 

  

209341 ĺ,ėŀ,Ȯ341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-6) 209341 ĺ,ėŀ,Ȯ341 ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴň 3(3-0-6)   
 
  

  IC 341 Petrochemical 
Industry 

    IC 341 Petrochemical 
Industry 

  

209342 ĺ,ėŀ,Ȯ342 ĮĢŇĭńĨŇĔŅĶĮƕőĨĶŏėĴň 1(0-3-0)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 

 
IC 342 Petrochemical 

Laboratory 

 
        

209382 ĺ,ėŀ,Ȯ382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 3(3-0-6) 209382 ĺ,ėŀ,Ȯ382 ĺńĽħŋıŀĸŇŏĴŀĶƢ 3(3-0-6)   
    IC 382 Polymeric Materials     IC 382 Polymeric Materials    

209402 ĺ,ėŀ,402 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĨńĺŏĶƞĚ
ĮĢŇĔŇĶŇĵŅŒĬŀŋĨĽŅľĔĶĶĴ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ  

 
IC 402 Catalysis and 

Industrial Catalyst 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

    209403 ĺ,ėŀ,Ȯ403 ŏĪėőĬőĸĵňĔŅĶħŌħĞńĭ
ĽņľĶńĭĔŅĶĭņĭńħĬŘņŐĸŃ
ĬŘņŏĽňĵ 

3(3-0-6)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ2 
(ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨ
ŐĸŃŏĪėőĬőĸĵň' 
 
 
 
  

      IC 403 Adsorption 
Technology for Water 
and Wastewater 
Treatment 

  

        209404 ĺ,ėŀ,Ȯ404 ŏĪėőĬőĸĵňĔŅĶľĴŋĬŏĺňĵĬ
ĬŘņĽņľĶńĭŀŋĨĽŅľĔĶĶĴ
ŏėĴň 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĪňŗĴňŏĬŊŘŀľŅĪňŗŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴ
ĨĶŃľĬńĔĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĭĬģŅĬĕŀĚ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ  

        
 

IC 404 Circular Water 
Technology for 
Chemical Industry 

 

        209405 ĺ,ėŀ,Ȯ405 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶ
ĪŅĚŏėĴňŐĸŃŏėĴňĽŃŀŅħ 

3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĪňŗĴňŏĬŊŘŀľŅĪňŗŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴ
ĨĶŃľĬńĔĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴĭĬģŅĬĕŀĚ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ  

        
 

IC 405 Chemical Process 
Design and Green 
Chemistry 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

        209406 ĺ,ėŀ,Ȯ406 ĔŅĶŐĔƟĮƤĠľŅĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴħƟĺĵ
őĮĶŐĔĶĴĽņŏĶŖěĶŌĮ 

3(3-0-6)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ħƟŅĬȮcomputer 
programming ľĶŊŀȮ
Data AnalyticȮŏĬŊŗŀĚ
ħƟĺĵěŃŏĮƦĬėĺŅĴĶŌƟĪňŗ
ĽņėńĠŒĬĔŅĶŒĝƟĚŅĬŒĬ
ŀĬŅėĨȮœĴƞĺƞŅěŃŏĮƦĬ
ĳŅėŀŋĨĽŅľĔĶĶĴȮĳŅė
īŋĶĔŇěȮŐĸŃĶĺĴĩŉĚ
ĚŅĬĺŇěńĵĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĨƞŀœĮȮ
ĨŅĴĕƟŀŏĽĬŀŐĬŃĕŀĚ
įŌƟĪĶĚėŋĦĺŋĥŇ 
  

        
 

IC 406 Problem-Solving for 
Industrial Chemistry 
using Software 
Package 

 

        209422 ĺ,ėŀ,Ȯ422 ŏėĴňőĸľĔĶĶĴ   3(3-0-6) ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔȮĞŉŗĚĴŅĔěŅĔĔŅĶ
ĮĶńĭĮĶŋĚėĺĭĶĺĴ
ĔĶŃĭĺĬĺŇĝŅȮ209322 
ŐĸŃȮ209423 ŒľƟ
ĔĶŃĝńĭȮŏĕƟĴĕƟĬȮŐĸŃĴň
ėĺŅĴĪńĬĽĴńĵ  

        
 

IC 422 Metallurgical 
Chemistry 

 

209423 ĺ,ėŀ,Ȯ423 ŏėĴňőĸľĔĶĶĴȮ2 3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ

 
IC 423 Metallurgical 

Chemistry 2 

 
        



208 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ  

209424 ĺ,ėŀ,Ȯ424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶ
ėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 

3(3-0-6) 209424 ĺ,ėŀ,Ȯ424 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶ
ėĺĭėŋĴĔŅĶĔńħĔĶƞŀĬ 

3(3-0-6)   
 
 
 
  

  IC 424 Corrosion and 
Corrosion Control 

    IC 424 Corrosion and 
Corrosion Control 

  

209427 ĺ,ėŀ,Ȯ427 ĮĢŇĭńĨŇĔŅĶŏėĴňőĸľĔĶĶĴ 1(0-3-0)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ  

 
IC 427 Metallurgical 

Chemistry Laboratory 

 
        

209442 ĺ,ėŀ,Ȯ442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 3(3-0-6) 209442 ĺ,ėŀ,Ȯ442 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅĺŇĺŇīıńĬīŋƢ 3(3-0-6)   
 
 
  

  IC 442 Heterogeneous 
Catalysis 

    IC 442 Heterogeneous 
Catalysis  

  
  

209443 ĺ,ėŀ,Ȯ443 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶ
ŏėĴň 

1(1-0-2)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
  

 
IC 443 Selected Topics in 

Petrochemicals 

 
        



209 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

    209444 ĺ,ėŀ,Ȯ444 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĮƕőĨĶ
ŏėĴňŐĸŃŏĪėőĬőĸĵňĮƕőĨĶ
ŏėĴň 

2(2-0-4)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ2Ȯ
&ľĸńĔĽŌĨĶȮ0337ȮĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ1Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ  

    
 

IC 444 Selected Topics in 
Petrochemicals and 
Petrochemical 
Technology 

 

        209451 ĺ,ėŀ,Ȯ451 ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 2(2-0-4)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564  

        
 

IC 451 Silicate Technology 
 

209452 ĺ,ėŀ,Ȯ452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 2(2-0-4) 209452 ĺ,ėŀ,Ȯ452 ŏĞĶŅĴŇĔĕńŘĬĽŌĚ 2(2-0-4)   
 
 
  

  IC 452 Advanced Ceramics     IC 452 Advanced Ceramics   

        209453 ĺ,ėŀ,Ȯ453 ĺńĽħŋĪĬœĲ 2(2-0-4)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ 
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564  

        
 

IC 453 Refractory 
 



210 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209454 ĺ,ėŀ,Ȯ454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

2(2-0-4) 209454 ĺ,ėŀ,Ȯ454 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

2(2-0-4)   

  IC 454 Science and 
Technology of 
Cement 

    IC 454 Science and 
Technology of 
Cement 

  

209456 ĺ,ėŀ,Ȯ456 ŐĔƟĺŐĸŃŀŇĬŅŏĴĸ 2(2-0-4) 209456 ĺ,ėŀ,Ȯ456 ŏĪėőĬőĸĵňŐĔƟĺŐĸŃŀŇĬŅ
ŏĴĸ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ŐĸŃŏľĴŅŃĽĴĔńĭ
ŏĬŊŘŀľŅĵŇŗĚĕŉŘĬ  

 
IC 456 Glass and Enamel 

  
IC 456 Glass and EnamelȮ

Technology 

 

        209461 ĺ,ėŀ,Ȯ461 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇ
ŏĔĨ 

1(0-3-0)  ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔ 
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564  

        
 

IC 461 Silicate Technology 
Laboratory 

 

209462 ĺ,ėŀ,Ȯ462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 1(0-3-0) 209462 ĺ,ėŀ,Ȯ462 ĮĢŇĭńĨŇĔŅĶŏĞĶŅĴŇĔĕńŘĬĽŌĚ 1(0-3-0)   
 
 
  

  IC 462 Advanced Ceramics 
Laboratory 

    IC 462 Advanced Ceramics 
Laboratory 

  

        209463 ĺ,ėŀ,Ȯ463 ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 1(0-3-0) ŏĮĸňŗĵĬěŅĔĔĶŃĭĺĬ
ĺŇĝŅŏŀĔĭńĚėńĭŏĸŊŀĔȮ
ŐįĬȮ2 ěŅĔľĸńĔĽŌĨĶȮ
2559 ŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮ2564 

        
 

IC 463 Refractory Laboratory   
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209464 ĺ,ėŀ,Ȯ464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

1(0-3-0) 209464 ĺ,ėŀ,Ȯ464 ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĞňŏĴĬĨƢ 

1(0-3-0)   
 
 
 
  

  IC 464 Science and 
Technology of 
Cement Laboratory 

    IC 464 Science and 
Technology of 
Cement Laboratory 

  

209466 ĺ,ėŀ,Ȯ466 ĮĢŇĭńĨŇĔŅĶŐĔƟĺŐĸŃŀŇĬŅ
ŏĴĸ 

1(0-3-0) 209466 ĺ,ėŀ,Ȯ466 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŐĔƟĺ
ŐĸŃŀŇĬŅŏĴĸ 

1(0-3-0) ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬĺŇĝŅ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 

 
IC 466 Glass and Enamel 

Laboratory 

  
IC 466 Glass and Enamel 

Technology 
Laboratory 

 

209471 ĺ,ėŀ,Ȯ471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 3(3-0-6) 209471 ĺ,ėŀ,Ȯ471 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŏėĴň 3(3-0-6)   
    IC 471 Chemical Plant Design     IC 471 Chemical Plant Design   

209483 ĺ,ėŀ,Ȯ483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶ
įĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ 

3(3-0-6) 209483 ĺ,ėŀ,Ȯ483 ŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶ
įĸŇĨįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢ 

3(3-0-6) ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬĺŇĝŅ
ĳŅļŅŀńĚĔķļŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵ 
 
  

  IC 483 Polymer Process 
Technology 

  
 

IC 483 Polymer Products 
Process Technology 

 

209484 ĺ,ėŀ,Ȯ484 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚ
ŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ 

3(3-0-6)         ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ
ŏĬŊŗŀĚěŅĔĕŅħėĺŅĴ
ĪńĬĽĴńĵŐĸŃĴňĔĶŃĭĺĬ
ĺŇĝŅŀŊŗĬĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵĪħŐĪĬ 
  

 
IC 484 Selected Topics in 

Polymer Technology 

 
        



212 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

209485 ĺ,ėŀ,Ȯ485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇ
ŏĴŀĶƢ 

1(0-3-0) 209485 ĺ,ėŀ,Ȯ485 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňıŀĸŇ
ŏĴŀĶƢ 

1(0-3-0)   

  IC 485 Polymer Technology 
Laboratory 

    IC 485 Polymer Technology 
Laboratory 

  

209486 ĺ,ėŀ,Ȯ486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 3(3-0-6) 209486 ĺ,ėŀ,Ȯ486 ŏĪėőĬőĸĵňĽŇŗĚĪŀ 3(3-0-6)   
 
  

  IC 486 Textile Technology     IC 486 Textile Technology   

ŐĸŃĔĶŃĭĺĬĺŇĝŅŏėĴňŀŋĨĽŅľĔĶĶĴȮ(ĺ,ėŀ,'ȮŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŏıŇŗĴĪŋĔĶŃħńĭȮ
ľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

ľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ  

110332 ĺě,ŀ,Ȯ332 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢ 3(2-2-5) 110332 ĺě,ŀ,Ȯ332 ĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢ 3(2-2-5)  
 
 

 DESN 332 Product Design   DESN 332 Product Design  

203211 ĺ,ėĴ,Ȯ211 ŏėĴňŀĬŇĬĪĶňĵƢȮ1 2(2-0-4) 203211 ĺ,ėĴ,Ȯ211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 
 
 

  CHEM 211 Inorganic Chemistry 1     CHEM 211 Fundamental 
Inorganic Chemistry 

  

203250 ĺ,ėĴ,Ȯ250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6) 203250 ĺ,ėĴ,Ȯ250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6)   
 
 
 

  CHEM 250 Environmental 
Chemistry 

    CHEM 250 Environmental 
Chemistry 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

203315 ĺ,ėĴ,Ȯ315 ŏėĴňŀĬŇĬĪĶňĵƢȮ2 2(2-0-4) 203315 ĺ,ėĴ,Ȯ315 ĽĴĴŅĨĶŐĸŃıńĬīŃ 2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 

  CHEM 315 Inorganic Chemistry 2     CHEM 315 Symmetry and 
Bonding 

  

203316 ĺ,ėĴ,Ȯ316 ŏėĴňŀĬŇĬĪĶňĵƢȮ3 2(2-0-4) 203316 ĺ,ėĴ,Ȯ316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴň
ŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 

2(2-0-4)  ŏĮĸňŗĵĬĝŊŗŀĔĶŃĭĺĬ
ĺŇĝŅŒľƟĽŀħėĸƟŀĚŐĸŃ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅ
ĵŇŗĚĕŉŘĬ 
 
 

  CHEM 316 Inorganic Chemistry 3     CHEM 316 Coordination and 
Organometalic 
Chemistry 

  

203318 ĺ,ėĴ,Ȯ318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  1(0-3-0) 203318 ĺ,ėĴ,Ȯ318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ  1(0-3-0)   
 
 
 

  CHEM 318 Inorganic Chemistry 
Laboratory 

    CHEM 318 Inorganic Chemistry 
Laboratory 

  

203323 ĺ,ėĴ,Ȯ323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 2(2-0-4) 203323 ĺ,ėĴ,Ȯ323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 2(2-0-4)   
 
 

  CHEM 323 Physical Chemistry 3     CHEM 323 Physical Chemistry 3   

203324 ĺ,ėĴ,Ȯ324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 2(2-0-4) 203324 ĺ,ėĴ,Ȯ324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 2(2-0-4)   
   CHEM 324 Physical Chemistry 4     CHEM 324 Physical Chemistry 4   

203327 ĺ,ėĴ,Ȯ327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 1(0-3-0) 203327 ĺ,ėĴ,Ȯ327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 1(0-3-0)   

  CHEM 327 Physical Chemistry 
Laboratory 2 

    CHEM 327 Physical Chemistry 
Laboratory 2 

  



214 
 

ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

    203471 ĺ,ėĴ,Ȯ471 ĽĴĭńĨŇŐĸŃĔŅĶľŅ
ĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀ
ĸŇŏĴŀĶƢ 

2(2-0-4)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ0Ȯ
&ľĸńĔĽŌĨĶȮ0337ȮĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ/Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 
 
 

     CHEM 471 Properties and 
Characterization of 
Polymeric Materials 

 

    203474 ĺ,ėĴ,Ȯ474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶ
ĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 

2(2-0-4)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ0Ȯ
&ľĸńĔĽŌĨĶȮ0337ȮĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ/Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 
 
 

     CHEM 474 Reactions and 
Synthesis Methods of 
Polymers 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

    203477 ĺ,ėĴ,Ȯ477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 1(0-3-0)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ0Ȯ
&ľĸńĔĽŌĨĶȮ0337ȮĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ/Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 

     CHEM 477 Polymer Chemistry 
Laboratory 1 

 

    203478 ĺ,ėĴ,Ȯ478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 2(0-6-0)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ0Ȯ
&ľĸńĔĽŌĨĶȮ0337ȮĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ/Ȯ
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ
ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 

     CHEM 478 Polymer Chemistry 
Laboratory 2 

 

206331 ĺ,ėĦ,Ȯ331 ŐėĸėŌĸńĽĕńŘĬĽŌĚ  3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ

 MATH 331 Advanced Calculus      
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

206341 ĺ,ėĦ,Ȯ341 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠ 3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

 MATH 341 Ordinary Differential 
Equations 

     

206342 ĺ,ėĦ,Ȯ342 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 3(3-0-6)      ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĪňŗœĴƞœħƟĴŋƞĚŏĬƟĬ
ıńĥĬŅėĺŅĴĶŌƟĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶ
ĪņĚŅĬĪŅĚŏėĴň
ŀŋĨĽŅľĔĶĶĴŏĪƞŅĪňŗėĺĶ 

 MATH 342 Partial Differential 
Equations 

     

    206355 ĺ,ėĦ,Ȯ355 ĺŇīňŏĝŇĚĨńĺŏĸĕ  3(3-0-6)  ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŒľƟĔńĭŐįĬȮ2 
(ľĸńĔĽŌĨĶȮ2559 ĭĶĶěŋ
œĺƟĽņľĶńĭŐįĬȮ1 
ŏĪƞŅĬńŘĬ'ȮŏıŊŗŀŏıŇŗĴ
ĪŅĚŏĸŊŀĔŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚĨƞŀ

     MATH 355 Numerical Method  
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬħƟŅĬŏėĴň
ŀŋĨĽŅľĔĶĶĴœħƟ 

208263 ĺ,Ľĩ,Ȯ263 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬ 3(3-0-6)     ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬ
ĺŇĝŅȮ208346 ĽĩŇĨŇ
ĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ ŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅŐĔĬĴň
ŏĬŊŘŀľŅĪňŗŏıňĵĚıŀŀĵŌƞ
ŐĸƟĺ 

 STAT 263 Elementary Statistics      

ľĶŊŀ
208264 

 
ĺ,Ľĩ,Ȯ264 

 
ľĸńĔĽĩŇĨŇ 

 
3(2-2-5) 

    ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬ
ĺŇĝŅȮ208346 ĽĩŇĨŇ
ĽņľĶńĭŏėĴň
ŀŋĨĽŅľĔĶĶĴ ŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅŐĔĬĴň
ŏĬŊŘŀľŅĪňŗŏıňĵĚıŀŀĵŌƞ
ŐĸƟĺ 

 STAT 264 Principles of Statistics      

208345 ĺ,Ľĩ,Ȯ345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚ
ĽĩŇĨŇ 

3(3-0-6) 208345 ĺ,Ľĩ,Ȯ345 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚ
ĽĩŇĨŇ 

3(3-0-6)   

 STAT 345 Statistical Quality 
Control 

   STAT 345 Statistical Quality 
Control 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

208380 ĺ,Ľĩ,Ȯ380 ľĸńĔŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶ
ĺŇěńĵħņŏĬŇĬĚŅĬ 

3(3-0-6)      ĮƕħĔĶŃĭĺĬĺŇĝŅœĮŏĴŊŗŀ
ĮƖĔŅĶĻŉĔļŅȮ2560 ĳŅė
ĔŅĶĻŉĔļŅȮ1   STAT 380 Introduction to 

Operational Research 
      

210201 ĺ,ĺĻ,Ȯ201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3(3-0-6) 210201 ĺ,ĺĻ,Ȯ201 ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3(3-0-6)   

  MATS 201 Introduction to 
Materials Science 

    MATS 201 Introduction to 
Materials Science 

  

254181 ĺĻ,Ĕ,Ȯ181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅ
ĺŇĻĺĔĶĶĴ 

2(1-3-2) 254181 ĺĻ,Ĕ,Ȯ181 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ĽņľĶńĭįŌƟĪňŗĴŇŒĝƞĬńĔĻŉĔļŅ
ĺŇĻĺĔĶĶĴ 

2(1-3-2)   
 
 
 
 
 
  

  ME 181 Engineering Drawing 
for Non-Engineering 
Majors 

    ME 181 Engineering Drawing 
for Non-Engineering 
Majors 

  

254383 ĺĻ,Ĕ,Ȯ383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3(3-0-6) 254383 ĺĻ,Ĕ,Ȯ383 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3(3-0-6)   
    ME 383 Energy Conservation     ME 383 Energy Conservation   

254483 ĺĻ,Ĕ,Ȯ483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮ
ıĸńĚĚŅĬ 

3(3-0-6) 254483 ĺĻ,Ĕ,Ȯ483 ĶŃĭĭĔŅĶŏĮĸňŗĵĬĶŌĮ
ıĸńĚĚŅĬ 

3(3-0-6)   
 
 
 
 
  

  ME 483 Energy Conversion 
Systems 

    ME 483 Energy Conversion 
Systems 
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

256211 ĺĻ,ĴĶ,Ȯ211 ĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞ
ŏĭŊŘŀĚĨƟĬ  

2(2-0-4)      ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ŏľĴŊŀĚŐĶƞœĴƞœħƟěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĬňŘ
ŐĸƟĺ 

  MN 211 Introduction to Mining 
Engineering 

 
    

703244 ĭī,Ĕě,Ȯ244 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃ
ĔŅĶħņŏĬŇĬĚŅĬ 

3(3-0-6) 703244 ĭī,Ĕě,Ȯ244 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃ
ĔŅĶħņŏĬŇĬĚŅĬ 

3(3-0-6)  
 
 
 
 
 

 MGMT 244 Production and 
Operations 
Management 

  MGMT 244 Production and 
Operations 
Management 

 

751443 ĻĻ,Ȯ443 ŏĻĶļģĻŅĽĨĶƢ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 751443 ĻĻ,Ȯ443 ŏĻĶļģĻŅĽĨĶƢ
ŀŋĨĽŅľĔĶĶĴ 

3(3-0-6) 

 
 ECON 443 Industrial Economics   ECON 443 Industrial Economics  

2.3 ĺŇĝŅőĪȮ&ĩƟŅĴň'   œĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ 0,1ȮĺŇĝŅőĪȮ&ĩƟŅĴň'   œĴƞĬƟŀĵĔĺƞŅ /3ȮľĬƞĺĵĔŇĨ  

 ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħ
ĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬ
ĽņľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ ĞŉŗĚěŃĪņŒľƟĴňěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħ
ľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 

 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň  œĴƞĬƟŀĵĔĺƞŅ 6 ľĬƞĺĵĔŇĨ 1,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň  œĴƞĬƟŀĵĔĺƞŅ 4ȮľĬƞĺĵĔŇĨ  

ŏĸŊŀĔŏĶňĵĬěŅĔĔĶŃĭĺĬĺŇĝŅĬŀĔĺŇĝŅŏŀĔŐĸŃĺŇĝŅőĪȮ&ĩƟŅĴň'ȮœĴƞĬƟŀĵĔĺƞŅȮ6 
ľĬƞĺĵĔŇĨ 

 
 

4. ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 4. ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ  
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ľĸńĔĽŌĨĶŏħŇĴ (ı,Ļ,Ȯ2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ (ı,Ļ,Ȯ2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐįĬ 1 ŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ ȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ135 ľĬƞĺĵĔŇĨ ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ ȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ/18ȮľĬƞĺĵĔŇĨ  

ŐįĬ 2 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ136 ľĬƞĺĵĔŇĨ ŐįĬȮ0ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ/19ȮľĬƞĺĵĔŇĨ  
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3,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
001101 Ĵ,ŀ,Ȯ101 

ENGL 101 
ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3(3-0-6) 001101 Ĵ,ŀ,Ȯ101 
ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3(3-0-6) 

/2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' /2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' 

202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 

202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 

203111 ĺ,ėĴ,Ȯ111 
CHEM 111 

ŏėĴňȮ1 
Chemistry 1 

3&3+0+6' 203103 ĺ,ėĴ,Ȯ103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3&3+0+6' 

203115 ĺ,ėĴ,Ȯ115 
CHEM 115 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
Chemistry Laboratory 1 

1&0+3+0' 203107 ĺ,ėĴ,Ȯ107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry 
Laboratory 1 

1&0+3+0' 

206111 ĺ,ėĦ,Ȯ111 
MATH 111 

ŐėĸėŌĸńĽȮ1 
Calculus 1 

3&3+0+6' 206115 ĺ,ėĦ,Ȯ115 
MATH 
115 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ/ 
&Calculus for Natural 
Science /' 

3&2+2+5' 

  ĶĺĴ 
 

17   ĶĺĴ 17 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102 Ĵ,ŀ,Ȯ102 

ENGL 102 
ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3(3-0-6) 001102 Ĵ,ŀ,Ȯ102 
ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3(3-0-6) 

203113 ĺ,ėĴ,Ȯ113 
CHEM 113 

ŏėĴňȮ2 
Chemistry 2 

3(3-0-6) 203104 ĺ,ėĴ,Ȯ104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3(3-0-6) 

203117 ĺ,ėĴ,Ȯ117 
CHEM 117 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 
Chemistry Laboratory 2 

1&0+3+0' 203108 ĺ,ėĴ,Ȯ108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry 
Laboratory 2 

1&0+3+0' 

206112 ĺ,ėĦ,Ȯ112 
MATH 112 

ŐėĸėŌĸńĽȮ2 
Calculus 2 

3&3+0+6' 206116 ĺ,ėĦ,Ȯ116 
MATH 
116 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ2 
Calculus for Natural 
Science 2 

3&2+2+5' 

207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 

207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
 

0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology 
and Modern Life 

3(3-0-6) 0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology 
and Modern Life 

3(3-0-6) 

  ĺŇĝŅŏĸŊŀĔŏĽĶňȮ (Free Elective) 3   ĺŇĝŅŏĸŊŀĔŏĽĶňȮ(Free Electives) 3 
  ĶĺĴ 20 

 
  ĶĺĴ 20 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

00120/ Ĵ,ŀ,Ȯ201 

ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ
Critical Reading and 
Effective Writing 

3&3+0+6' 00120/ Ĵ,ŀ,Ȯ201 

ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ
Critical Reading and 
Effective Writing 

3&3+0+6' 

203203 ĺ,ėĴ,Ȯ203 
CHEM 203 

ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 1 

3&3+0+6' 203203 ĺ,ėĴ,Ȯ203 
CHEM 203 

ŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 1 

3&3+0+6' 

203207 ĺ,ėĴ,Ȯ207 
CHEM 207 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 
Laboratory 1 

1&0+3+0' 203207 ĺ,ėĴ,Ȯ207 
CHEM 207 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry 
Laboratory 1 

1&0+3+0' 

203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 

203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 

209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 

209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4' 209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4' 

201190 ĺ,ĺĪ,Ȯ190 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ 
ĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6) 201190 ĺ,ĺĪ,Ȯ190 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ ĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6) 

201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6) 201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6) 

  ĶĺĴ 22 
 
 

  ĶĺĴ 22 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 Ĵ,ŀ,Ȯ225 

 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3(3-0-6) 001225 Ĵ,ŀ,Ȯ225 
 

ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3(3-0-6) 

203222 ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 203222 ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 

203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 
Laboratory 1 

/&0+3+0' 203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 
Laboratory 1 

/&0+3+0' 

209270 ĺ,ėŀ,Ȯ270 
IC 270 

ĮĶŅĔġĔŅĶĦƢĩƞŅĵőŀĬĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Transport Phenomena of 
Industrial Chemistry 

3&3+0+6' 209270 ĺ,ėŀ,Ȯ270 
IC 270 

ĮĶŅĔġĔŅĶĦƢĩƞŅĵőŀĬĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Transport Phenomena of 
Industrial Chemistry 

3&3+0+6' 

209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of 
Industrial Chemistry 1 

3&3+0+6' 209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of 
Industrial Chemistry 1 

3&3+0+6' 

209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶ
ĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of 
Industrial Chemistry 
Laboratory 1 

1&0+3+0' 209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of 
Industrial Chemistry 
Laboratory 1 

1&0+3+0' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1 

  ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1   ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1 

  ĶĺĴ 20 
 
 

  ĶĺĴ 20 
 
 
 
 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

203331 ĺ,ėĴ,Ȯ331 
CHEM 331 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6' 203331 ĺ,ėĴ,Ȯ331 
CHEM 331 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6' 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
203337 ĺ,ėĴ,Ȯ337 

CHEM 337 
ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚ
ŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 
Laboratory 

1&0+3+0' 203337 ĺ,ėĴ,Ȯ337 
CHEM 337 

ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 
Laboratory 

1&0+3+0' 

209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry 

3&3+0+6' 209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry 

3&3+0+6' 

209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry Laboratory 

1(0-3-0) 209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process 
Chemistry Laboratory 

1(0-3-0) 

209303 ĺ,ėŀ,Ȯ303 
IC 303 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ŀŋĨĽŅľĔĶĶĴ 
Characterization of 
Industrial Materials 

3&3+0+6' 209303 ĺ,ėŀ,Ȯ303 
IC 303 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ŀŋĨĽŅľĔĶĶĴ 
Characterization of 
Industrial Materials 

3&3+0+6' 

209375 ĺ,ėŀ,Ȯ375 
IC 375 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of 
Industrial Chemistry 2 

3&3+0+6' 209375 ĺ,ėŀ,Ȯ375 
IC 375 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of 
Industrial Chemistry 2 

3&3+0+6' 

253303 ĺĻ,Ľ,Ȯ303 
ENV 303 

ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 
Management in Industry 

3&3+0+6' 253303 ĺĻ,Ľ,Ȯ303 
ENV 303 

ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 
Management in Industry 

3&3+0+6' 

  ĶĺĴ 17   ĶĺĴ 17 
      

 
 

 
 
 
 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1Ȯ

ĔĸŋƞĴĺŇĝŅ' 
&General Education 
Electives) 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1Ȯ
ĔĸŋƞĴĺŇĝŅ' 
&GeneralȮEducation 
Electives) 

3 

    204102 ĺ,ėı,Ȯ102 
CS 102 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8
ĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis : 
Survey of Techniques and 
Applications 

3(2-2-5) 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
208346 ĺ,Ľĩ,Ȯ346 

STAT 346 
ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 208346 ĺ,Ľĩ,Ȯ346 
STAT 346 

ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 

209370 ĺ,ėŀ,Ȯ370 
IC 370 

ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭ 
ŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 
Kinetic Chemistry and 
Chemical Reactor Design 

3&3+0+6' 209370 ĺ,ėŀ,Ȯ370 
IC 370 

ŏėĴňěĸĬƢŐĸŃĔŅĶŀŀĔŐĭĭ 
ŏėĶŊŗŀĚĮĢŇĔĶĦƢŏėĴň 
Kinetic Chemistry and 
Chemical Reactor Design 

3&3+0+6' 

209376 ĺ,ėŀ,Ȯ376 
IC 376 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ3 
Unit Operations of 
Industrial Chemistry 3 

3&3+0+6' 209376 ĺ,ėŀ,Ȯ376 
IC 376 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ3 
Unit Operations of 
Industrial Chemistry 3 

3&3+0+6' 

209377 ĺ,ėŀ,Ȯ377 
IC 377 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶ
ĕŀĚŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of 
Industrial Chemistry 
Laboratory 2 

1&0+3+0' 209377 ĺ,ėŀ,Ȯ377 
IC 377 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ2 
Unit Operations of 
Industrial Chemistry 
Laboratory 2 

1&0+3+0' 

255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 
Introduction to Quality 
Assurance 

3&3+0+6' 255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 
Introduction to Quality 
Assurance 

3&3+0+6' 

  ĶĺĴ 17   ĶĺĴ 20 
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇ 

ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
0.7293 ĺ,ėŀ,Ȯ273 

IC 493 
ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry Training 

2&0+12+0' 0.7293 ĺ,ėŀ,Ȯ273 
IC 493 

ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry Training 

2&0+12+0' 

    209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

1 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6 

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴ
ĺŇĝŅ' 

(General Education Electives) 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

(General Education 
Electives) 

3 

  ĶĺĴ 12 
 
 

  ĶĺĴ 13 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
209498 ĺ,ėŀ,Ȯ

498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2'     

209497 ĺ,ėŀ,Ȯ
497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 209497 ĺ,ėŀ,Ȯ497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚȮ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

5   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2.. 
&Major Elective in 2.. Level 
Course) 

5 

        
  ĶĺĴ 10   ĶĺĴ 9 
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅ 

ŐįĬȮ/ȮŏėĴňŀŋĨĽŅľĔĶĶĴĪńŗĺœĮ 
ĝńŘĬĮƖĪňŗȮ4 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
209498 ĺ,ėŀ,Ȯ498 

IC 498 
ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

1 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

11   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

11 

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

(General Education 
Electives) 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴ
ĺŇĝŅ' 

(General Education Electives) 

3 

  ĶĺĴ 16 
 
 

  ĶĺĴ 16 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
209494 ĺ,ėŀ,Ȯ494 

IC 494 
ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 209494 ĺ,ėŀ,Ȯ494 
IC 494 

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 

  ĶĺĴ 6   ĶĺĴ 6 
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ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
001101 Ĵ,ŀ,Ȯ101 

ENGL 101 
ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3(3-0-6) 001101 Ĵ,ŀ,Ȯ101 
ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
Fundamental English 1 

3(3-0-6) 

/2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' /2./.2 Ķ,Ī,Ȯ/.2ȮȮ 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3&3+0+6' 

202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 202101 ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3&3+0+6' 

202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1&0+3+0' 

203111 ĺ,ėĴ,Ȯ111 
CHEM 111 

ŏėĴňȮ1 
Chemistry 1 

3&3+0+6' 203103 ĺ,ėĴ,Ȯ103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3&3+0+6' 

203115 ĺ,ėĴ,Ȯ115 
CHEM 115 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
Chemistry Laboratory 1 

1&0+3+0' 203107 ĺ,ėĴ,Ȯ107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry Laboratory 
1 

1&0+3+0' 

206111 ĺ,ėĦ,Ȯ111 
MATH 111 

ŐėĸėŌĸńĽȮ1 
Calculus 1 

3&3+0+6' 206115 ĺ,ėĦ,Ȯ115 
MATH 115 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ/ 
Calculus for Natural Science / 

3&2+2+5' 

  ĶĺĴ 17   ĶĺĴ 17 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

001102 Ĵ,ŀ,Ȯ102 
ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3(3-0-6) 001102 Ĵ,ŀ,Ȯ102 
ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
Fundamental English 2 

3(3-0-6) 

203113 ĺ,ėĴ,Ȯ113 
CHEM 113 

ŏėĴňȮ2 
Chemistry 2 

3(3-0-6) 203104 ĺ,ėĴ,Ȯ104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3(3-0-6) 

203117 ĺ,ėĴ,Ȯ117 
CHEM 117 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 
Chemistry Laboratory 2 

1&0+3+0' 203108 ĺ,ėĴ,Ȯ108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry Laboratory 
2 

1&0+3+0' 

206112 ĺ,ėĦ,Ȯ112 
MATH 112 

ŐėĸėŌĸńĽȮ2 
Calculus 2 

3&3+0+6' 206116 ĺ,ėĦ,Ȯ116 
MATH 116 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
īĶĶĴĝŅĨŇȮ2 
Calculus for Natural Science 2 

3&2+2+5' 

207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 207117 ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1 

1&0+3+0' 

207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 207187 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3&3+0+6' 

0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology and 
Modern Life 

3(3-0-6) 0.2/.. ĺ,ėı,Ȯ/.. 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨ
ĽĴńĵŒľĴƞ 
Information Technology and 
Modern Life 

3(3-0-6) 

  ȮȮĺŇĝŅŏĸŊŀĔŏĽĶňȮ(Free Elective) 3   ĺŇĝŅŏĸŊŀĔŏĽĶňȮ(Free Electives) 3 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
  ĶĺĴ 20   ĶĺĴ 20 

 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
00120/ Ĵ,ŀ,Ȯ201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶ

ŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮ 
3&3+0+6' 00120/ Ĵ,ŀ,Ȯ201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ 
3&3+0+6' 

 ENGL 201 Critical Reading and 
Effective Writing 

  ENGL 201 Critical Reading and Effective 
Writing 

 

203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 203235 ĺ,ėĴ,Ȯ235 
CHEM 235 

ŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 

3&3+0+6' 

203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 203288 ĺ,ėĴ,Ȯ288 
CHEM 288 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 
Analytical Chemistry 
Laboratory 

1&0+3+0' 

209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 209201 ĺ,ėŀ,Ȯ201 
IC 201 

ĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴň 
Chemical Stoichiometry 

3&3+0+6' 

209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4' 209251 ĺ,ėŀ,Ȯ251 
IC 251 

ŏĞĶŅĴŇĔŏĭŊŘŀĚĨƟĬ 
Introduction to Ceramics 

2&2+0+4' 

201190 ĺ,ĺĪ,Ȯ190 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ ĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6) 201190 ĺ,ĺĪ,Ȯ190 
 
 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem 
Solving and Science 
Communication 

3(3-0-6) 

201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6) 201111 ĺ,ĺĪ,Ȯ111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3(3-0-6) 

  ĶĺĴ 18   ĶĺĴ 18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 Ĵ,ŀ,Ȯ225 

ENGL 225 
ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3(3-0-6) 001225 Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 
English in Science and 
Technology Context 

3(3-0-6) 

203222 
 

ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 203222 ĺ,ėĴ,Ȯ222 
CHEM 222 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3&3+0+6' 

203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 
Laboratory 1 

/&0+3+0' 203228 ĺ,ėĴ,Ȯ228 
CHEM 228 

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 
1 

/&0+3+0' 

209253 ĺ,ėŀ,Ȯ253 

IC 253 

ĔŅĶįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 

Production of Pottery 

2&2+0+4'    
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
 
 
 

  

 

 
 
 

209254 ĺ,ėŀ,Ȯ254 
IC 254 

ĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔħńŘĚŏħŇĴŒĬ
ŀŋĨĽŅľĔĶĶĴȮ 
Production of Conventional 
Ceramics in Industry 

3(3-0-6) 
 
 
 

209263 ĺ,ėŀ,Ȯ263 

IC 263 

ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚŏėĸŊŀĭħŇĬŏįŅ 

Pottery Laboratory 

1&0+3+0'     

209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry 1 

3&3+0+6' 209271 ĺ,ėŀ,Ȯ271 
IC 271 

ľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry 1 

3&3+0+6' 

209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry Laboratory 1 

1&0+3+0' 209272 ĺ,ėŀ,Ȯ272 
IC 272 

ĮĢŇĭńĨŇĔŅĶľĬƞĺĵĮĢŇĭńĨŇĔŅĶĕŀĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴȮ1 
Unit Operations of Industrial 
Chemistry Laboratory 1 

1&0+3+0' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

1 

  ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1   ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective 

1 

  ĶĺĴ 20   ĶĺĴ 20 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 

203331 ĺ,ėĴ,Ȯ331 
CHEM 331 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6' 203331 ĺ,ėĴ,Ȯ331 
CHEM 331 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
ħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 

3&3+0+6' 

203337 ĺ,ėĴ,Ȯ337 
CHEM 337 

ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢ 
ĪŅĚŏėĴňħƟĺĵŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis 
Laboratory 

1&0+3+0' 203337 ĺ,ėĴ,Ȯ337 
CHEM 337 

ĮĢŇĭńĨŇĔŅĶĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵ
ŏėĶŊŗŀĚĴŊŀ 
Instrumental Methods of 
Chemical Analysis Laboratory 

1&0+3+0' 

209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process Chemistry 

3&3+0+6' 209301 ĺ,ėŀ,Ȯ301 
IC 301 

ŏėĴňĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴ 
Industrial Process Chemistry 

3&3+0+6' 

209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process Chemistry 
Laboratory 

/&0+3+0' 209302 ĺ,ėŀ,Ȯ302 
IC 302 

ĮĢŇĭńĨŇĔŅĶŏėĴňĔĶŃĭĺĬĔŅĶȮȮ
ŀŋĨĽŅľĔĶĶĴ 
Industrial Process Chemistry 
Laboratory 

/&0+3+0' 

209303 ĺ,ėŀ,Ȯ303 
IC 303 

 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚ 
ĺńĽħŋŀŋĨĽŅľĔĶĶĴ 

3&3+0+6' 209303 ĺ,ėŀ,Ȯ303 
IC 303 

ĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ŀŋĨĽŅľĔĶĶĴ 

3&3+0+6' 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
Characterization of Industrial 
Materials 

Characterization of Industrial 
Materials 

0.715/ ĺ,ėŀ,Ȯ351 
IC 351 

ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ/ 
Silicate Science 1 

2&2+0+4' 209351 ĺ,ėŀ,Ȯ351 
IC 351 

ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ1   
Silicate Science 1 

2(2-0-4) 

0.7158 
 

ĺ,ėŀ,Ȯ358 
IC 358 

ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶ
ŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 
Drying and Firing Technology 
in Ceramic Processing  

2&2+0+4' 
 

209358 ĺ,ėŀ,358 
IC 358 

ŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅȮ

ŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮȮ

Drying and Firing                             

Technology in Ceramic                            

Processing 

2(2-0-4) 

209361 ĺ,ėŀ,Ȯ361 
IC 361 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ/ 
Silicate Science Laboratory 
1 

1&0+3+0' 209361 ĺ,ėŀ,Ȯ361 
IC 361 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ/ 
Silicate Science Laboratory 1 

1&0+3+0' 

0.7148 ĺ,ėŀ,Ȯ368 
IC 368 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚ
ŐĸŃŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅ
ĴŇĔ 
Drying and Firing 
Technology in Ceramic 
Processing Laboratory 

1&0+3+0' 209368 ĺ,ėŀ,368 
IC 368 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĔŅĶŀĭŐľƟĚȮȮȮȮȮȮȮȮȮȮ

ŐĸŃŏįŅŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔȮ

Drying and Firing Technology 

in Ceramic Processing 

Laboratory 

1(0-3-0) 

253303 ĺĻ,Ľ,Ȯ303 
ENV 303 

ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 
Management in Industry 

3&3+0+6' 253303 ĺĻ,Ľ,Ȯ303 
ENV 303 

ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴ 
Environmental and Safety 

Management in Industry 

3&3+0+6' 

  ĶĺĴ 20   ĶĺĴ 20 

        

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴ

ĺŇĝŅ' 
General Education Electives 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ 1Ȯ ĔĸŋƞĴ
ĺŇĝŅ' 
General Education Electives 

3 

    204102 ĺ,ėı,Ȯ102 
CS 102 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ĔŅĶ
ĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis: 
Survey of Techniques and 
Applications 

3(2-2-5) 

208346 ĺ,Ľĩ,Ȯ346 
STAT 346 

ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 208346 ĺ,Ľĩ,Ȯ346 
STAT 346 

ĽĩŇĨŇĽņľĶńĭŏėĴňŀŋĨĽŅľĔĶĶĴ 
Statistics for Industrial 
Chemistry 

2&3+3+6' 

0.7150 ĺ,ėŀ,Ȯ352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ0 2&2+0+4' 209352 ĺ,ėŀ,Ȯ352 ĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 2(2-0-4) 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
IC 352 Silicate Science 2 IC 352  Silicate Science 2 

0.7140 ĺ,ėŀ,Ȯ362 
IC 362 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ0 
Silicate Science Laboratory 
2 

1&0+3+0' 209362ȮȮ
  
 

ĺ,ėŀ,Ȯ362 
IC 362 

ĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨȮ2 
 Silicate Science Laboratory 2 

1(0-3-0) 

0.725/ ĺ,ėŀ,Ȯ451 
IC 451 

ŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 
Silicate Technology 

2&2+0+4' 209455 ĺ,ėŀ,455 
IC 455 

ŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽňŏĞĶŅĴŇĔ 
 Glaze Technology and 
Ceramic  Pigment 

2(2-0-4) 

0.7251 ĺ,ėŀ,Ȯ453 
IC 453 

ĺńĽħŋĪĬœĲ 
Refractory 

2&2+0+4' 209457 ĺ,ėŀ,457 
IC 457 

ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨŐĸŃ
ėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢŏĞĶŅĴŇĔ 
Production Efficiency andȮ
Quality Enhancement of 
Ceramic Products 

3(3-0-6) 

0.724/ ĺ,ėŀ,Ȯ461 
IC 461 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĞŇĸŇŏĔĨ 
Silicate Technology 
Laboratory 

1&0+3+0' 209465 ĺ,ėŀ,465 
IC 465 

ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňŏėĸŊŀĭŐĸŃĽň
ŏĞĶŅĴŇĔ 
Glaze Technology and 
Ceramic Pigment Laboratory 

1(0-3-0) 

0.7241 ĺ,ėŀ,Ȯ463 
IC 463 

ĮĢŇĭńĨŇĔŅĶĺńĽħŋĪĬœĲ 
Refractory Laboratory 

1&0+3+0'     

255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚƞĨƟĬ 
Introduction to Quality 
Assurance 

3&3+0+6' 255323 ĺĻ.ŀ, 323 
IE 323 

ĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĭŊŘŀĚĨƟĬ 
Introduction to Quality 

Assurance 

3&3+0+6' 

  ĶĺĴ 19   ĶĺĴ 22 
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĮĔĨŇ 
ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
0.7293 ĺ,ėŀ,Ȯ273 

IC 493 
ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry Training 

2&0+12+0' 0.7293 ĺ,ėŀ,Ȯ273 
IC 493 

ĔŅĶİƗĔĚŅĬŒĬőĶĚĚŅĬ 
Industrial Chemistry Training 

2&0+12+0' 

    209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective  

3   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

3 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

3   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

3 

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴ
ĺŇĝŅ' 

General Education Electives 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education Electives 

3 

  ĶĺĴ 11   ĶĺĴ 12 
        
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
209498 ĺ,ėŀ,Ȯ498 

IC 498 
ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2'     

209497 ĺ,ėŀ,Ȯ497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚ 
ŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 209497 ĺ,ėŀ,Ȯ497 
IC 497 

ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴ 
Special Problems in 
Industrial Chemistry 

4&0+12+0' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

3   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

3 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2.. 
Major Elective in 2.. Level 
Course 

3   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2.. 
Major Elective in 2.. Level 
Course 

3 

  ĶĺĴ 11   ĶĺĴ 10 
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ŐįĬĔŅĶĻŉĔļŅŐĭĭĽľĔŇěĻŉĔļŅ 

ŐįĬȮ2ȮĺŇĪĵŅĻŅĽĨĶƢĞŇĸŇŏĔĨŐĸŃŏĪėőĬőĸĵň 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ 
209498 ĺ,ėŀ,Ȯ498 

IC 498 
ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial 
Chemistry 

/&1+0+2' 209498 ĺ,ėŀ,Ȯ498 
IC 498 

ĽńĴĴĬŅŏėĴňŀŋĨĽŅľĔĶĶĴ 
Seminar in Industrial Chemistry 

/&1+0+2' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

6   ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective 

6 

  ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6   ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400 
Major Elective in 400 Level 
Course 

6 

  ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 
ĔĸŋƞĴĺŇĝŅ' 

General Education 
Electives 

3   ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴ
ĺŇĝŅ' 

General Education Electives 

3 

  ĶĺĴ 16   ĶĺĴ 16 
        
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
209494 ĺ,ėŀ,Ȯ494 

IC 494 
ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 209494 ĺ,ėŀ,Ȯ494 
IC 494 

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 

  ĶĺĴ 6   ĶĺĴ 6 
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6 ,ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2561 
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