
 
 
 
 
 
 

 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 

 
 
 
 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 
 
 
 
 
 
 
 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 



 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 
 
 
 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 
 
 
 
 
 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 
 
 

ľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚĬňŘȮœħƟįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃĺŇĪĵŅĻŅĽĨĶƢ
ŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ0/-0341ȮŏĴŊŗŀĺńĬĪňŗȮ02ȮŏħŊŀĬıķĻěŇĔŅĵĬȮı,Ļ,Ȯ0341 

 
 
  
  &ĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮīĶĦŇĬĪĶƢȮœĝĵŏĶŊŀĚĻĶň' 
  ėĦĭħňėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĺńĬĪňŗȮ1ȮŏħŊŀĬīńĬĺŅėĴȮı,Ļ,0341 



 

ĽŅĶĭńĠ 
 

 ľĬƟŅ 
ľĴĺħĪňŗȮ/Ȯ:ȮĕƟŀĴŌĸĪńŗĺœĮ / 
ľĴĺħĪňŗȮ0Ȯ:ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 
ľĴĺħĪňŗȮ1Ȯ:ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
ľĴĺħĪňŗȮ2Ȯ: įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ03 
ľĴĺħĪňŗȮ3Ȯ: ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ22 
ľĴĺħĪňŗȮ4Ȯ: ĔŅĶıńĥĬŅŀŅěŅĶĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ24 
ľĴĺħĪňŗȮ5Ȯ: ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ25 
ľĴĺħĪňŗȮ6Ȯ: ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3. 
ĳŅėįĬĺĔ 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 3/ 
2. ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 55 
3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĔŅĶėƟĬėĺƟŅȮĺŇěńĵȮľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 56 
4. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚȮ //4 
5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ /0. 
6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /02 



ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı.Ļ 0342 

 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ :   ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅ  

 

ľĴĺħĪňŗȮ1. ĕƟŀĴŌĸĪńŗĺœĮ 
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 
ĳŅļŅŀńĚĔķļ 8Ȯ Bachelor of Science Program in Microbiology Ȯ 

 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
 ĳŅļŅœĪĵ : ĝŊŗŀŏĨŖĴ  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ěŋĸĝňĺĺŇĪĵŅ' 
  : ĝŊŗŀĵƞŀ   ĺĪ,ĭ, (ěŋĸĝňĺĺŇĪĵŅ) 
 ĳŅļŅŀńĚĔķļ : ĝŊŗŀŏĨŖĴ   Bachelor of Science &Microbiology' 
       : ȮĝŊŗŀĵƞŀ    B.S. (Microbiology) 
 

3. ĺŇĝŅŏŀĔȮȮ- 
 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮ 14/  ľĬƞĺĵĔŇĨȮ 
 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5,/ ĶŌĮŐĭĭ 

ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň  ľĸńĔĽŌĨĶȮ2ȮĮƖȮȮ 
 5.2 ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ  

ĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 
 5.3 ĳŅļŅĪňŗŒĝƟȮȮ 

ÄȮȮĳŅļŅœĪĵȮ 
ÄȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮ 
XȮĳŅļŅœĪĵȮŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĳŅļŅŀńĚĔķļ' 

 5.4 ĔŅĶĶńĭįŌƟŏĕƟŅĻŉĔļŅȮȮ 
Ä ĶńĭŏĜıŅŃĬńĔĻŉĔļŅœĪĵ 
ÄȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
XȮȮĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĴňĪńĔļŃħƟŅĬĔŅĶŒĝƟĳŅļŅœĪĵ 

3,3 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
XȮŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 

ľĶŊŀ ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
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 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

3,4 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
XȮľĸńĔĽŌĨĶŏħňŗĵĺ 
ÃȮľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĶƞĺĴ  

- ėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
- ėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
Ä ľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree' 
Ä ľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree'     
- ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬ,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ 
 ĝŊŗŀĮĶŇĠĠŅȮ&ĝŊŗŀŏĨŖĴ' ,,,,,,,,,,,,,ĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ&ĩƟŅĴň',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ&ĩƟŅĴň' 8ȮȮźźźźźźȮ&źźźźźźźźźźźźźźźź' 
 ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļ 8ȮȮźźźźźźȮ&źźźźźźźźźźźźźźźź' 

Ȯ 

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ  
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı,Ļ, 0342ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 
- ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ0313ȮȮ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĮƖĔŅĶĻŉĔļŅȮ0342 
- ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ/-0342Ȯŏ ĴŊŗŀĺńĬĪňŗȮ05ȮŏħŊŀĬĴĔĶŅėĴ
ı,Ļ,Ȯ0342 

- ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ0-0342Ȯŏ ĴŊŗŀĺńĬĪňŗȮ0.ȮŏħŊŀĬĔŋĴĳŅıńĬīƢȮ
ı,Ļ,Ȯ0342 

 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅ 0344ȮȮ 
 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ Ȯ 
Á ĬńĔěŋĸĝňĺĺŇĪĵŅ 
Á ėĶŌ-ŀŅěŅĶĵƢ 
Á ŏěƟŅľĬƟŅĪňŗėĺĭėŋĴėŋĦĳŅıȮ&Q.C.: Quality Control'ȮŐĸŃŏěƟŅľĬƟŅĪňŗĮĶŃĔńĬėŋĦĳŅı (Q.A.: Quality 

Assurance'ȮħƟŅĬěŋĸĝňĺĺŇĪĵŅ 
Á ŏěƟŅľĬƟŅĪňŗĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢȮ&R&D' 
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Á ŏěƟŅľĬƟŅĪňŗľƟŀĚĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢȮĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Á ŏěƟŅľĬƟŅĪňŗľĶŊŀıĬńĔĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢȮŏěƟŅľĬƟŅĪňŗĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
Á ĬńĔĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵĕŀĚĳŅėĶńģȮŐĸŃŏŀĔĝĬľĶŊŀŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŀŊŗĬȮŕ 

 

9. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ Ȯ 
ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ,ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ (ĮƖĪňŗĽŜŅŏĶŖě
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ŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶŀĬŅėĨȮŐĸŃȮ&1'ȮŴĽĶƟŅĚėŋĦėƞŅŒľĴƞŒĬŀĬŅėĨŵȮħƟĺĵĔŅĶŏıŇŗĴĻńĔĵĳŅıĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶȮıńĥĬŅėĬĶŋƞĬŒľĴƞȮĶĺĴĩŉĚĮĶńĭĶŌĮŐĭĭīŋĶĔŇěȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮ
įĽĴįĽŅĬĔńĭĵŋĪīĻŅĽĨĶƢĪňŗĶŀĚĶńĭŀĬŅėĨȮĭĬıŊŘĬģŅĬĕŀĚĔŅĶĨƞŀĵŀħŀħňĨŐĸŃĮĶńĭĮƤěěŋĭńĬȮıĶƟŀĴĪńŘĚĔŅĶ
ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬěŅĔĳŅėĶńģȮŒľƟĮĶŃŏĪĻœĪĵĽŅĴŅĶĩĽĶƟŅĚģŅĬĶŅĵœħƟŐĸŃĔŅĶěƟŅĚĚŅĬŒľĴƞĕĵŅĵőŀĔŅĽĪŅĚ
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ĔŅĶėƟŅŐĸŃĔŅĶĸĚĪŋĬŒĬŏĺĪňőĸĔȮėĺĭėŌƞœĮĔńĭĔŅĶĵĔĶŃħńĭĶŅĵœħƟŐĸŃĔŅĶĔŇĬħňŀĵŌƞħňȮĶĺĴĩŉĚĔŅĶŏıŇŗĴĕŉŘĬĕŀĚėĬĝńŘĬ
ĔĸŅĚŐĸŃĸħėĺŅĴŏľĸŊŗŀĴĸƟȲŅĕŀĚėĬŒĬĮĶŃŏĪĻœħƟŒĬėĶŅĺŏħňĵĺĔńĬ  
//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚ SDGsȮ  

  ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Sustainable Development Goals: SDGs) ŏĮƦĬĔŅĶıńĥĬŅĶŃħńĭ
ĬŅĬŅĝŅĨŇ  ŏĮƦĬĪŇĻĪŅĚĔŅĶıńĥĬŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0336Ȯ-Ȯ0351ȮĮĶŃĔŀĭħƟĺĵŏĮƚŅľĴŅĵľĸńĔȮ/5ȮŏĮƚŅľĴŅĵ ĭŅĚ
ŏĮƚŅľĴŅĵĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟħƟŅĬěŋĸĝňĺĺŇĪĵŅŒĬĔŅĶĬŜŅľĶŊŀŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶœĮĽŌƞŏĮƚŅľĴŅĵħńĚĔĸƞŅĺȮȮȮŐĸŃĵńĚ
ėĶŀĭėĸŋĴĩŉĚ BCG Economy ľĶŊŀȮŏĻĶļģĔŇěĝňĺĳŅıȮŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&Bio-
Circular-Green Economy) ėŊŀȮőĴŏħĸŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮĞŉŗĚĽŀħėĸƟŀĚĔńĭ SDGsȮȮħńĚĬňŘ 

SDGs ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 
GOAL 4: Quality Education ľĸńĔĽŌĨĶłȮœħƟŒľƟėĺŅĴĽŜŅėńĠĨƞŀĔĶŃĭĺĬĔŅĶıńĥĬŅĭńĦĤŇĨŏıŊŗŀŒľƟĭĶĶĸŋįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟȮ&Program Learning Outcomes, PLOs'ȮőħĵœħƟěńħĔŅĶĻŉĔļŅ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟĴňőŀĔŅĽŏĕƟŅĩŉĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňėŋĦĳŅıȮĴňĔŅĶŏĶňĵĬĶŌƟěŅĔ
ĮĶŃĽĭĔŅĶĦƢěĶŇĚįƞŅĬĔŅĶİƗĔĚŅĬȮŏĮƦĬįŌƟĴňĪńĔļŃĳŅļŅŀńĚĔķļıĶƟŀĴŒĝƟĚŅĬȮŐĸŃ
ĴňėĺŅĴŒİƙŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

GOAL 6: Clean Water and Sanitation őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĺŇĝŅĪňŗėĶŀĭėĸŋĴŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
&SDGs) ĞŉŗĚĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĕŀĚĝŅĨŇȮŀŅĪŇȮŀŅĝňı
ŐĸŃŏĻĶļģĔŇěĪňŗħňȮĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĵńŗĚĵŊĬŐĸŃĶńĭįŇħĝŀĭȮȮıĸńĚĚŅĬĪňŗœĴƞĴň
ĺńĬľĴħŒĬĶŅėŅĪňŗĞŊŘŀœħƟȮȮŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĽŅĴŅĶĩĬŜŅľĶŊŀŏĮƦĬĽƞĺĬľĬŉŗĚ
ĕŀĚĔŅĶœĮĽŌƞŏĮƚŅľĴŅĵħńĚĔĸƞŅĺȮœħƟŐĔƞȮĬŘŜŅĽŃŀŅħŐĸŃĔŅĶĽŋĕŅĳŇĭŅĸȮıĸńĚĚŅĬĪňŗ
œĴƞĴňĺńĬľĴħŒĬĶŅėŅĪňŗŏĕƟŅĩŉĚœħƟȮȮĔŅĶĻŉĔļŅĔŇěĔĶĶĴĕŀĚěŋĸŇĬĪĶňĵƢŐĸŃĽŇŗĚĴňĝňĺŇĨ
ŏıŊŗŀŐĔƟĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴĨƞŅĚŕȮŏĮƦĬĨƟĬ 

GOAL 7: Affordable and Clean Energy 
GOAL 13: Climate Action 
GOAL 14: Life Below Water 
GOAL 15: Life on Land 

//,1ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ  
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮœħƟĔŜŅľĬħ

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLOs) ŏıŊŗŀĔŅĶıńĥĬŅĭńĦĤŇĨŒľƟĴňĻńĔĵĳŅıħƟŅĬĺŇĝŅĔŅĶėĺĭėŌƞœĮĔńĭĔŅĶĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴȮĽŀħĶńĭĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĪňŗĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃėŋĦĳŅıĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸȮĔŅĶŒľƟĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĔƞĽńĚėĴȮĶĺĴĩŉĚĔŅĶıńĥĬŅĮĶŃŏĪĻ
ŏıŊŗŀŒľƟĴňėĺŅĴĵńŗĚĵŊĬĨŅĴŐĬĺĪŅĚȮSDGsȮŏıŊŗŀĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻŐĸŃĪƟŀĚĩŇŗĬĪŅĚĳŅėŏľĬŊŀȮ
ŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňĔŅĶıńĥĬŅĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĕŀĚĨĬŏŀĚȮĴňėĺŅĴŒİƙ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩĽĶƟŅĚŀŅĝňıĪňŗĴńŗĬėĚħƟĺĵĨĬŏŀĚȮĶńĔļŅėĺŅĴŏĮƦĬŏŀĔĸńĔļĦƢĪƟŀĚĩŇŗĬȮĶŌƟěńĔŀĬŋĶńĔļƢ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀėĺŅĴĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶłȮĴňěŋħĴŋƞĚľĴŅĵŏıŊŗŀĽĶƟŅĚĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮŏĮƦĬėĬħňȮĴňėŋĦīĶĶĴŒĬĽńĚėĴŐĸŃ
ĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬȮĪńŘĚĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮőħĵŏĬƟĬŒľƟĬńĔĻŉĔļŅĪňŗ
ŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĬňŘȮŏĮƦĬĬńĔěŋĸĝňĺĺŇĪĵŅĪňŗĴňėŋĦĳŅıȮŏĮƦĬėĬħňĕŀĚĽńĚėĴȮŐĸŃŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮ
ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŏıŊŗŀŏĮƦĬģŅĬŐľƞĚĔŅĶįĸŇĨŏıŊŗŀıŉŗĚıŅĨĬŏŀĚȮĴňėĺŅĴĶŌƟŏĝŇĚĮĶŃĵŋĔĨƢȮĴň
ĪńĔļŃȮėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬȮĽŅĴŅĶĩĨŇħĨŅĴĽĩŅĬĔŅĶĦƢŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮĴňėĺŅĴŏĝŊŗŀĴńŗĬĪňŗěŃıńĥĬŅĨĬŏŀĚ
ŒľƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅĨƞŅĚŕȮœħƟȮĔƟŅĺĪńĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚőĸĔĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮŏĮƦĬ
ĪĶńıĵŅĔĶĭŋėėĸĪňŗĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦĨƞŀĺŇĝŅĝňıȮįĸŇĨįĸĚŅĬĪňŗĴňĮĶŃőĵĝĬƢĬŜŅœĮŏĽĶŇĴĽĶƟŅĚ
ĽńĚėĴȮŐĸŃĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
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//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ   
  ěŅĔĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸ
ĝňĺĺŇĪĵŅȮĨńŘĚŐĨƞŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559ȮŏĮƦĬĮĶŃěŜŅĨƞŀŏĬŊŗŀĚĪŋĔĮƖȮıĭĺƞŅėƞŅŏĜĸňŗĵĕŀĚįĸĔŅĶĮĶŃŏĴŇĬ
ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮĞŉŗĚŏĮƦĬįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĨƞŀľĸńĔĽŌĨĶłȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŀĵŌƞŒĬĶŃħńĭ
ŏĪňĵĭŏĪƞŅıŀŒěĴŅĔȮȮȮŐĨƞĵńĚĨƟŀĚĴňĔŅĶıńĥĬŅĻńĔĵĳŅıĨƞŅĚŕȮȮȮĞŉŗĚĴŅĽŌƞĺŅĚŐįĬĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,ȮȮ0342ȮŐĸŃĵńĚıĭĺƞŅĭńĦĤŇĨĽŅĕŅĺŇĝŅĬňŘĵńĚėĚŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮőħĵŏĜıŅŃŒĬ
ĳŌĴŇĳŅėĪňŗĴňőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮľĶŊŀįŌƟĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮȮŀňĔĪńŘĚľĸńĔĽŌĨĶłȮœħƟ
ĨĶŃľĬńĔĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃŐĬĺőĬƟĴĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĽńĚėĴĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮȮŀŅĪŇȮĔŅĶ
ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮȮĔŅĶĮĶŃĔŀĭīŋĶĔŇěĨƞŅĚŕȮőħĵŏĜıŅŃīŋĶĔŇěŀŀĬœĸĬƢȮȮľĸńĔĽŌĨĶłȮœħƟŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅ
ŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮľĬƞĺĵĔŇĨȮőħĵĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟȮȮľĸńĔĽŌĨĶłȮ
ĵńĚœħƟŏıŇŗĴĶŅĵĔŅĶĔĶŃĭĺĬĺŇĝŅĪňŗěŃĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢŐĔƞĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮ
ĪŜŅŒľƟĭńĦĤŇĨĴňŀĚėƢėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮŐĬĺĪŅĚĔŅĶĮĶŃĔŀĭīŋĶĔŇěĽƞĺĬĨńĺȮŐĸŃŐĬĺĪŅĚĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňıĪňŗľĸŅĔľĸŅĵȮ 
 

12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
12.1 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  
XȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ȮȮȮȮXȮľĴĺħĺŇĝŅŏĜıŅŃ 
XȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

12.2 ȮĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬȮ 
ÃȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
XȮľĴĺħĺŇĝŅŏĜıŅŃ 
ÃȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 
ÃȮœĴƞĴň 

12.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
  ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮěŃħŜŅŏĬŇĬĔŅĶőħĵėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŏĝƞĬȮėĦŃĴĬŋļĵĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃ
ŐěƟĚœĮĵńĚėĦŃĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĪĶŅĭĸƞĺĚľĬƟŅĩŉĚěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅȮŒĬĽƞĺĬĕŀĚĺŇĝŅŏĜıŅŃȮĽƞĺĬŒľĠƞěŃěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽŅĕŅĺŇĝŅȮĽƞĺĬĶŅĵĺŇĝŅĪňŗħŜŅŏĬŇĬĔŅĶőħĵ
ėĦŃľĶŊŀĳŅėĺŇĝŅľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶŏĝƞĬŏħňĵĺĔńĭĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅ
ĪńŗĺœĮȮĪńŘĚĬňŘĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃĴėŀ,2ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĴňĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃĴėŀ,Ȯ4ȮŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮĪŋĔĮƖĔŅĶĻŉĔļŅ ĬŀĔěŅĔĬňŘĪŅĚĴľŅĺŇĪĵŅĸńĵĵńĚœħƟěńħŒľƟ
ĴňĔŅĶĽŀĭĺńħėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴň
ĻńĔĵĳŅıĽŌĚŒľƟĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 
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ľĴĺħĪňŗȮ0,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/, ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
/,/ ĮĶńĝĠŅ  
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅĴŋƞĚıńĥĬŅŐĸŃįĸŇĨĭńĦĤŇĨĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮŒľƟ

ĴňėĺŅĴĶŀĭĶŌƟĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅȮĪńŘĚĳŌĴŇĮƤĠĠŅĕŀĚĝŅĨŇȮŐĸŃėĺŅĴĶŌƟĶŃħńĭĬŅĬŅĝŅĨŇȮĽŅĴŅĶĩıńĥĬŅŏĪėőĬőĸĵň
ŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢȮȮħŜŅŏĬŇĬĝňĺŇĨħƟĺĵĮƤĠĠŅȮĔŀĮĶħƟĺĵėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕȮȮ
ŐĸŃŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĽŅĴŅĶĩŏįĝŇĠĮƤĠľŅľĶŊŀĺŇĔķĨŇœħƟȮŏıŊŗŀŏĮƦĬ
ĔŜŅĸńĚĕŀĚĮĶŃŏĪĻŒĬĔŅĶĮƚŀĚĔńĬŐĸŃŐĔƟœĕĮƤĠľŅĨƞŅĚŕȮŐĸŃĴňĽƞĺĬĪŜŅŒľƟĮĶŃŏĪĻœĪĵĔƟŅĺľĬƟŅĽŊĭœĮȮ 

 

/,0 ĺńĨĩŋĮĶŃĽĚėƢȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗȮ: 
 1.2.1 ĴňėĺŅĴĶŀĭĶŌƟŏĔňŗĵĺĔńĭěŋĸĝňĺĺŇĪĵŅĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇ 
 1.2.2 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŒĝƟœħƟŀĵƞŅĚŏľĴŅŃĽĴŏıŊŗŀ
ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
 1.2.3 ĴňėĺŅĴĽŅĴŅĶĩŏįĵŐıĶƞŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŒľƟŐĔƞĝŋĴĝĬőħĵŏĮƦĬįŌƟĪňŗĴňĺŋĥŇĳŅĺŃȮĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭĽńĴĴŅĝňıȮĴňěŇĨĽŜŅĬŉĔŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŀńĬěŃĬŜŅĮĶŃŏĪĻœĮĽŌƞĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬ 
/,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs' 

PLO1: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚŐĸŃĽƞĺĬĶĺĴ 
 PLO1.1: ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽŜŅŏĶŖěĨŅĴŏĺĸŅĪňŗ
ĔŜŅľĬħ 
 PLO1.2: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ħƟŅĬěŋĸĝňĺĺŇĪĵŅȮ 
PLO2: ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮŏıŊŗŀŀīŇĭŅĵŐĸŃ
ŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮĚŅĬĺŇěńĵȮŐĸŃĚŅĬŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
PLO3: ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅœħƟ 
 PLO3.1: ĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋĮƤĠľŅŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅȮőħĵŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚȮħŜŅŏĬŇĬĔŅĶĪħĸŀĚȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏĮƦĬĶŃĭĭ 
 PLO3.2: ĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀ
ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮ 
PLO4: ĭńĦĤŇĨĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 PLO4.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĽĺĚľŅ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮĽŜŅľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 PLO4.2: ĭńĦĤŇĨĽŅĴŅĶĩŐĽħĚŀŀĔĩŉĚėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ 
PLO5: ĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃœħƟ 
     PLO5.1: ĭńĦĤŇĨĶŌƟĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĳŅĶĔŇěĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
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     PLO5.2: ĭńĦĤŇĨĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮ 
PLO6: ĭńĦĤŇĨĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 PLO6.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅœĪĵȮŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
 PLO6.2: ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħƟŅĬěŋĸĝňĺĺŇĪĵŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

/,4 ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs' 
ĝńŘĬĮƖĪňŗȮ1ȮĬńĔĻŉĔļŅĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽŜŅŏĶŖěĨŅĴŏĺĸŅĪňŗĔŜŅľĬħ
ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĽĺĚľŅŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮĽŜŅľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ ĴňėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬŏıňĵĚıŀ 
  

ĝńŘĬĮƖĪňŗȮ2 ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶ
ĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮȮŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮĶŌƟĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĳŅĶĔŇěĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 
ĝńŘĬĮƖĪňŗȮ3 ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħƟŅĬěŋĸĝňĺĺŇĪĵŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĽĺĚľŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬ
ěŋĸĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮĽŜŅľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴėŇħĶŇŏĶŇŗĴ
ĽĶƟŅĚĽĶĶėƢȮ 
ĝńŘĬĮƖĪňŗȮ4ȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩĶŃĭŋĮƤĠľŅŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅȮőħĵŀŀĔŐĭĭĔŅĶĪħĸŀĚȮ
ħŜŅŏĬŇĬĔŅĶĪħĸŀĚȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩŏĮƦĬĪńŘĚ
įŌƟĬŜŅŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅœĪĵȮŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖȮőħĵ
ıŇěŅĶĦŅěŅĔĮĶŃĽŇĪīŇįĸĕŀĚľĸńĔĽŌĨĶȮ
ĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĶŃĭŋœĺƟ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQAȮ
ĕŀĚľĸńĔĽŌĨĶĶĺĴĨŅĴĶŃĵŃŏĺĸŅĪňŗ
ŏľĴŅŃĽĴȮ&œĴƞŏĔŇĬȮ3ȮĮƖ'ȮŒĬħƟŅĬįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıŉĚıŀŒěȮŐĸŃĳŅĺŃĔŅĶ
œħƟĚŅĬĕŀĚĭńĦĤŇĨ 

¶ ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗœħƟ
ĚŅĬĪŜŅŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ/ȮĮƖ 

¶ ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ  &œĴƞĬƟŀĵĔĺƞŅȮ,,,,,,,,,ȮĽńĮħŅľƢ' 
 X  ĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴň   
       ĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ  
Ä ŐįĬĔŅĶĻŉĔļŅĔŜŅľĬħŒľƟĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮ 
 X  ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė   
 -œĴƞĴň- 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮȮ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮXȮĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚĨŋĸŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚĴňĬŅėĴ 
XȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ 

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

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,,,,ȮĩŉĚ,,,,,,,,,,,,,,,,,,,,,' 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮȮ 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
(1)ȮĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĕŀĚĺŇĪĵŅĻŅĽĨĶƢ-

ėĦŇĨĻŅĽĨĶƢ ľĶŊŀŏĪňĵĭŏĪƞŅ ŐĸŃ 
&0'ȮįƞŅĬĔŅĶėńħŏĸŊŀĔőħĵĶŃĭĭėńħŏĸŊŀĔĕŀĚĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ

ľĶŊŀĶŃĭĭėńħŏĸŊŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀőėĶĚĔŅĶıŇŏĻļĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
XȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
XȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
XȮĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮ 
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XȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟ 
2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ä ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
XȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 

XȮȮěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅȮ
ŐĸŃŒľƟŏĬƟĬĵŘŜŅŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĨŅĴĕƟŅĚĨƟĬŏĮƦĬĔĶĦňıŇŏĻļ 

XȮȮěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸĬńĔĻŉĔļŅȮœħƟŐĔƞȮĺńĬ
ŐĶĔıĭĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢȮĺńĬıĭįŌƟĮĔėĶŀĚȮĔŅĶĨŇħĨŅĴĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖ
ĪňŗȮ1ȮěŅĔŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃěńħĔŇěĔĶĶĴĽŀĬŏĽĶŇĴĩƟŅěŜŅŏĮƦĬ 

XȮȮĴňĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟĺĵĳŅļŅŀńĚĔķļŒĬĺŇĝŅŏĶňĵĬ 
0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 
ĨŅĶŅĚľĸńĔĽŌĨĶȮ2ȮĮƖ 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

2564 2565 2566 2567 2568 
ĝńŘĬĮƖĪňŗȮ/ 45 45 45 45 45 
ĝńŘĬĮƖĪňŗȮ0 - 45 45 45 45 
ĝńŘĬĮƖĪňŗȮ1 - - 45 45 45 
ĝńŘĬĮƖĪňŗȮ2 - - - 45 45 
ĶĺĴ 45 90 135 180 180 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - 45 45 

0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ3 ĮƖȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚ

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 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
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 
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2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨĸŀħľĸńĔĽŌĨĶ 330,909.43ȮĭŅĪȮ  
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨ 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ  
1) ĔĶŃĭĺĬĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅĶńĭőŀĬȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŀĵŌƞŒĬ
ĶŃħńĭŏħňĵĺĔńĬľĶŊŀĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĭĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐĸŃ
ĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĪňŗŏĔňŗĵĺĕƟŀĚ 

2) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅőŀĬĔĶŃĭĺĬĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĸŜŅħńĭĕńŘĬĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗ
ĬńĔĻŉĔļŅŏĶňĵĬĴŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĬňŘȮŀŅěĨƟŀĚĴň
ĔŅĶıŇěŅĶĦŅĮĶńĭŏĕƟŅĽŌƞĶŃĭĭĸŜŅħńĭĕńŘĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮĕƟŀȮ6ȮŐĸŃȮ7 

 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1 ľĸńĔĽŌĨĶȮ 

3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ14/ ľĬƞĺĵĔŇĨ  
3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ Ȯ                                                                      Ȯ     

    ľĬƞĺĵĔŇĨ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ȮȮȮȮĺŇĝŅĭńĚėńĭ                                                                                                                                                                                                                                                                                     

Ȯ 1. 
24 

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ Ȯ /3 
 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

Ȯ 1 

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 
 ĺŇĝŅŏĸŊŀĔőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ 

Ȯ 
Ȯ 

4 
4  

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 103 
 - ĺŇĝŅŐĔĬ  13 
 - ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 57 
  ĺŇĝŅŏŀĔĭńĚėńĭ  48 
  ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 9 
 - ĺŇĝŅőĪȮ&ĩƟŅĴň' œĴƞĬƟŀĵĔĺƞŅ 15 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 6 
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3.1.1ȮĔĶŃĭĺĬĺŇĝŅȮ  
&/' ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ30ȮľĬƞĺĵĔŇĨ 
ĺŇĝŅĭńĚėńĭȮ(Required Courses) ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ(Learner Person)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/3ȮľĬƞĺĵĔŇĨ 
..//./ Ĵ,ŀ, 10/ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 1&1-.-4' 
 ENGL 101 Fundamental English 1  
..//.0 Ĵ,ŀ, 102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 1&1-.-4' 
 ENGL 102 Fundamental English 2  
001201 Ĵ,ŀ, 201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 1&1-.-4' 
 ENGL 201 Critical Reading and Effective Writing  
001225 Ĵ,ŀ, 225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3(3-0-6) 
 ENGL 225 English in Science and Technology Context  
204100 ĺ ,ėı, /.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ Ȯ1&1-.-4' 
 CS 100 Information Technology and Modern Life  

1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ (Innovative Co-creator' 3 ľĬƞĺĵĔŇĨ 
201190 ĺ ,ĺĪ, 190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶ

ĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
1&1-.-4) 

 SC 190 Critical Thinking, Problem Solving andȮScience 
Communication 

 

1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ (Active Citivzen)           ȮȮ6ȮľĬƞĺĵĔŇĨ 
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 1&1-.-4) 
 PG 104 Citizenship  
201111 ĺ ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 1&1-.-4) 
 SC 111 The World of Science  

ĺŇĝŅŏĸŊŀĔ (GE Electives) ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

          Select any courses from the followings    
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ(Learner Person) 
462130 ĳ ,ĭĔ, 130 ĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 1&1-.-4) 
 PHPC 130 Medications in Everyday Life  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ1&1-.-4) 
 FINA 101 Finance for Daily Life  
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ (Innovative Co-creator' 
 013110 Ĵ ,ěĺ, 110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 1&1-.-4) 
 PSY 110 Psychology and Daily Life  
204123 ĺ ,ėı, 123 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 1&0-0-3) 
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 CS 123 Introduction to Data Science  
703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ Ȯ1&1-.-4) 
 MGMT 103 Introduction to EntrepreneurshipȮand Business  

          ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ(Active Citivzen) Ȯ 
801100 Ľĩ,Ľ, 100 ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 1&1-.-4) 
 ARCT 100 Architecture in Everyday Life  

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.3ȮľĬƞĺĵĔŇĨ 
Field of Specialization   a minimum of         ȮȮȮȮȮȮȮȮȮȮ/.3 credits 
2.1ȮĺŇĝŅŐĔĬ      ȮȮȮȮȮȮ           ȮȮȮȮȮȮȮȮȮ 11 ľĬƞĺĵĔŇĨ 
Core Courses                                  ȮȮȮȮȮȮȮȮȮȮ 11 credits 

 202101ȮȮĺ,ĝĺ,Ȯ/./ ȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
          BIOL 101  Basic Biology 1 
 202102ȮȮĺ,ĝĺ,Ȯ/.0Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 2 ȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
          BIOL 102  Basic Biology 0 
 0.0/.1ȮȮĺ,ĝĺ, 103 Ȯ ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
          BIOL 103  Biology Laboratory 1 
 0.0/.2ȮȮĺ,ĝĺ,Ȯ/.2Ȯ ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
          BIOL 104   Biology Laboratory 2 
 0.1///ȮȮĺ,ėĴ,Ȯ///Ȯ ŏėĴňȮ1  ȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
          CHEM 111 Chemistry 1 
 0.1//3ȮȮĺ,ėĴ,Ȯ//3 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 ȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
          CHEM 115  Chemistry Laboratory 1 
 203206ȮȮĺ,ėĴ,Ȯ0.4Ȯ ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň  ȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
          CHEM 206  Organic Chemistry for Non-Chemistry Students 
 203209ȮȮĺ,ėĴ,Ȯ0.7  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň   ȮȮȮȮȮȮȮȮȮȮȮ  1(0-3-0) 
          CHEM 209  Organic Chemistry Laboratory for Non-Chemistry Students 
ȮȮȮȮȮ0.2/./  ĺ,ėı,Ȯ101  ėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮ3(2-2-5) 
              CS  101 Introduction to Computer 
  ȮȮȮľĶŊŀȮ0.2/.0  ĺ,ėı,Ȯ1.0  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
              CS  1.0 Intelligent Data Analysis: Survey of Techniques and Applications 
ȮȮȮȮ 0.4//3ȮȮĺ,ėĦ,Ȯ//3  ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮ  ȮȮȮȮȮȮȮȮȮȮ3(0-0-3) 
          MATH 115 CalculusȮfor Natural Sciences 1 
 0.5//5ȮȮĺ,ĲĽ,Ȯ//5 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1  ȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
          PHYS 117 Physics Laboratory 1 
 0.5/65ȮȮĺ,ĲĽ,Ȯ/65Ȯ ĲƕĽŇĔĽƢȮ1 ȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
          PHYS 187 Physics 1 
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      0.6040ȮȮĺ,Ľĩ,Ȯ040ȮȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSTAT 040ȮȮȮElementary Statistics for Science and Technology 

 211315ȮȮĺ,ĝĪ,Ȯ1/3Ȯ ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
          BCT 315  Introductory Biochemistry 
 211319ȮȮĺ,ĝĪ,Ȯ1/7ȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  1(0-3-0) 
          BCT 319  Introductory Biochemistry Laboratory 

2.2ȮȮĺŇĝŅŏŀĔ     œĴƞĬƟŀĵĔĺƞŅ  57ȮľĬƞĺĵĔŇĨ 
Major      a minimum of          57Ȯcredits 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ1..-2..ȮȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮ

ěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ2.. 
Among the credits earned from the major courses taken, a minimum of 36 credits 

must be from the advanced level courses (300-400), of which at least 18 credits must be 
from the 400 level courses 
  0,2.1ȮĺŇĝŅŏŀĔĭńĚėńĭ      Ȯ48ȮľĬƞĺĵĔŇĨ 

 Requirements       Ȯ48Ȯcredits 
ȮȮȮȮ203236  ĺ,ėĴ,Ȯ014 ĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 3(3-0-6) 
              CHEM 236 Quantitative Analysis  
 203239 Ȯĺ,ėĴ, 239 ĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 1(0-3-0) 
             CHEM 239 Quantitative Analysis Laboratory 
 215205  ĺ,ěĝ,Ȯ0.3 ěŋĸĝňĺĺŇĪĵŅ 3(3-0-6) 
             MICB 205 Microbiology 
 215206ȮȮĺ,ěĝ,Ȯ0.4ȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ  1(0-3-0) 
             MICB 206 Microbiology Laboratory 
    215302  ĺ,ěĝ, 302 ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     1 '.+1+.&  
             MICB 302 Microbiological Instrumentation 
    215301  ĺ,ěĝ, 301ȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ    ȮȮȮ/&/-.-0' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMICB Ȯ1.1 Intellectual Property and Biological Innovations 
 215305  ĺ,ěĝ, 305 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅ 3(2-3-4) 
             MICB 305 Microbiological Experimental Design  
ȮȮȮ 215310  ĺ,ěĝ,Ȯ1/0 ĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ   3(2-3-4) 
             MICB 310 Introductory Phycology and Protozoology 
ȮȮȮȮ215313  ĺ,ěĝ,Ȯ1/1 ŏľŖħĶŅĺŇĪĵŅȮ 4(3-3-6) 
             MICB 313 ȮMycology 
 215314  ĺ,ěĝ,Ȯ1/2Ȯ œĺĶńĽĺŇĪĵŅ 4(3-3-6) 
             MICB 314 Virology 
 215431  ĺ,ěĝ,Ȯ21/ ıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ 3(2-3-4) 
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             MICB 431 Microbial Genetics 
 215441ȮȮĺ,ěĝ,Ȯ22/ȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ           3(2-3-4) 
             MICB 441 Bacterial Physiology 
 0/3242ȮȮĺ,ěĝ,Ȯ240 ĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵ             2&0-4-2' 
             MICB 462  Systematic Bacteriology 
 0/325/ȮȮĺ,ěĝ,Ȯ25/ ĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ            3(2-3-4) 
             MICB 471  Microbial Ecology 
 215491  ĺ,ěĝ, 491 ĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ            1(1-0-2) 
             MICB 491  Microbiology Seminar 
 215492ȮȮĺ,ěĝ,Ȯ270 ĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ            1(1-0-2) 
             MICB 492  Microbiology Reports 
 215493  ĺ,ěĝ, 493 ĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ             1&.-7-.' 
             MICB 493  Special Project in Microbiology 
 215494  ĺ,ěĝ,Ȯ272 ĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮ3(0-18-0)Ȯ 
             MICB 494  Training in Microbiology 
 506361 ĪĬ,ĳĺ, 361 ĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ             3(2-2-4)  
       IMM  361  General Immunology 
  2.2.2ȮĺŇĝŅŏŀĔŏĸŊŀĔ                    œĴƞĬƟŀĵĔĺƞŅ 9ȮľĬƞĺĵĔŇĨ 
  Major Electives              a minimum of  9 credits 
  ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
           Select any courses from the followings    
ȮȮȮȮȮ0.0304Ȯĺ ,ĝĺȮ,304ȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0'/+0+2&  
 ȮȮȮȮȮȮȮȮBIOLȮ1.2ȮȮCreative Media for Biology Information 
ȮȮȮȮȮ202353 ĺ ,ĝĺȮ,131Ȯ ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1'0+1+2&  
 ȮȮȮȮȮȮȮȮBIOLȮ131ȮPlant Morphology 
    Ȯ0.015/Ȯĺ,ĝĺ,Ȯ371Ȯ  ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                4(3-3-6) 
                BIOL 371   Ecology 
ȮȮȮȮȮ202433ȮȮĺ ,ĝĺȮ,211ȮȮ ħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1'1+.+4&  
 ȮȮȮȮȮȮȮȮBIOLȮ211 DNA Barcoding and Applications) 
ȮȮȮȮȮ214340ȮȮĺ ,ĽĺȮ,12.Ȯ ĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮ                          0'0+.+2&  
 ȮȮȮȮȮȮȮZOOL 340  Laboratory Animals in Biology 
ȮȮȮȮȮ215301Ȯĺ,ěĝ,Ȯ301Ȯ  ĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮ2(2-0-4)ȮȮȮȮ 

     ȮMICB 301ȮȮȮFood and Microbiological Laboratory Quality Assurances 
ȮȮȮȮ0/31.2Ȯĺ,ěĝ,Ȯ1.2ȮȮȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĶŌĮŐĭĭīŋĶĔŇěŒľĴƞĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮ             1(1-0-2)ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMICB 302ȮȮ New Product and Platform Development in Microbiology 
   Ȯ215311 ĺ,ěĝ,Ȯ311    ŐŀĔĨŇőĬœĴĞňĽŏĭŊŘŀĚĨƟĬ     ȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
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      MICB 311ȮȮȮIntroduction to Actinomycetes 
0/3151Ȯĺ,ěĝ,Ȯ371   ěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘŜŅ Ȯ                  3(2-3-4) 

 ȮȮȮȮMICB 371   Aquatic MicrobiologyȮ 
0/3161Ȯĺ,ěĝ, 381   ěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 

 ȮȮȮȮȮMICB 381   Normal Flora and Pathogenic Microorganisms in Human  
ȮȮȮȮ215160 ĺ,ěĝ,Ȯ160ȮȮȮ ĬŇĨŇěŋĸĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ                   2(2-0-4)ȮȮ 
 ȮȮȮȮȮMICB 382   Introduction to Forensic Microbiology 

215401  ĺ,ěĝ, 401    ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ                 3(2-3-4)ȮȮ 
 ȮȮȮȮȮMICB 401    Microbial Food Safety 
0/321/Ȯĺ,ěĝ, 411    ĝňĺĺŇĪĵŅĕŀĚŏľŖħ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 

 ȮȮȮȮȮMICB 411    Biology of Mushrooms 
0/3212Ȯĺ,ěĝ, 412    ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ                     3(2-3-4) 

 ȮȮȮȮȮMICB 412    Biology of Yeasts 
    215433 Ȯĺ,ěĝ,Ȯ433    ĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢŐĸŃĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ                3(3-0-6) 

      MICB 433    Microbial Genome AnalysisȮand Bioinformatics 
    0/3215 ĺ,ěĝ, 437    őėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ                   2(2-0-4) 

      MICB 437    Molecular Cloning of Genes 
ȮȮȮȮ215438 ĺ,ěĝ,Ȯ438    ĮĢŇĭńĨŇĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 

       MICB 438   Molecular Cloning of Genes Laboratory 
0/3261ȮȮȮĺ,ěĝ, 481   ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ Ȯ                   3(2-3-4) 

        MICB 481  Industrial Microbiology 
0/3482 Ȯ ĺ,ěĝ, 482   ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ                    1(1-0-2) 

       MICB 482   Cosmetic Microbiology 
ȮȮȮȮ0/3261ȮȮĺ,ěĝ,Ȯ261ȮȮȮȮěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴ                     1&1-.-4'Ȯ 
Ȯ       MICB 481ȮȮȮMicrobes and Cultures 
    215495   ĺ,ěĝ,Ȯ495ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ1                    1(1-0-2)
        MICB 495   Selected Topics in Microbiology 1 
     215496   ĺ,ěĝ,Ȯ496ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ2                    1(1-0-2) 
                  MICB 496   Selected Topics in Microbiology 2 
     215497  ĺ,ěĝ,Ȯ497ȮȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ3                    2(2-0-4)      
                  MICB 497   Selected Topics in Microbiology 3 
ȮȮȮȮȮ602301Ȯŀ ,ĪĝȮ,1./Ȯ ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬȮ   ȮȮȮȮȮȮȮȮȮȮȮ               1'1+.+4&  
         BIOT 301 ȮIntroductory Biotechnology 
 

2.3ȮĺŇĝŅőĪ &ĩƟŅĴň'             œĴƞĬƟŀĵĔĺƞŅ  15ȮľĬƞĺĵĔŇĨ 
    MinorȮ(if any)    a minimum of  15 credits 
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1)  őħĵĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟȮĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ ŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 
őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅŏŀĔ 

  Students who wish 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 15 credits with approval of an academic advisor. 

0'ȮȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮȮȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĕƟŀȮ0,0,0ȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 
ȮStudents who do not wish to have a minor must select at least /3Ȯcredits from 0,0,0. 

(3)ȮȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň    œĴƞĬƟŀĵĔĺƞŅ  6ȮľĬƞĺĵĔŇĨ 
     ȮFree electives    a minimum of  6 credits 
  
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 

ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ6ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚ ėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅȮĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕȮ1ȮĨńĺĪƟŅĵȮěŜŅŐĬĔœħƟħńĚĬňŘ 

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

2) ŏĸĕĨńĺĔĸŅĚȮ&ľĸńĔĽŇĭ'ȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
3) ŏĸĕĨńĺĪƟŅĵȮ&ľĸńĔľĬƞĺĵ'ȮŐĽħĚĩŉĚȮŀĬŋĔĶĴŒĬľĴĺħľĴŌƞĕŀĚĽŅĕŅĺŇĝŅ 

 
1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  

ĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
001101 Ĵ,ŀ,Ȯ101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
 ENGL 101 Fundamental English 1 

3(3-0-6) 

140104 Ķ,Ī,Ȯ104    ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
 PG 104 Citizenship 

3(3-0-6) 

202101 ĺ,ĝĺ,Ȯ101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
 BIOL 101 Basic Biology 1 

3(3-0-6) 

202103 ĺ,ĝĺ,Ȯ103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
 BIOL 103 Biology Laboratory 1 

1(0-3-0) 

203111 ĺ,ėĴ,Ȯ111 ŏėĴňȮ1 
 CHEM 111 Chemistry 1 

3(3-0-6) 

203115 ĺ,ėĴ,Ȯ115 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
 CHEM 115 Chemistry Laboratory 1 

1(0-3-0) 



 18 

206115 ĺ,ėĦ,115 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ1 
 MATH 115 Calculus for Natural Science 1 

3(2-2-5) 

ĶĺĴȮȮ 17ȮľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
001102 Ĵ,ŀ,Ȯ102   ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 
           ENGL 102  Fundamental English 2 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 

202102  ĺ,ĝĺ,Ȯ102  ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 
            BIOL 102  Basic Biology 2 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 

202104    ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
           BIOL 104  Biology Laboratory 2 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 

207117  ĺ,ĲĽ,//5ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
            PHYS 117  Physics Laboratory 1 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 

207187  ĺ ,ĲĽȮ,187  ĲƕĽŇĔĽƢȮ1  
            PHYS 187  Physics 1 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 

0.2/..Ȯĺ,ėı,Ȯ/..ȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮCS 100  Information Technology and Modern Life 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-2-5) 

0.////Ȯĺ,ĺĪ,Ȯ///ȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮSC 111 The World of Science  

ȮȮȮȮȮȮȮȮĶĺĴȮȮ ȮȮȮȮȮȮȮȮȮȮȮ/7ȮľĬƞĺĵĔŇĨ 
 

ĝńŘĬĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
ȮȮ../0./ȮĴ,ŀ,Ȯ0./ȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ ȮȮȮȮȮȮȮȮȮȮȮ Ȯ3(3-0-6) 

       ȮENGL 201ȮCritical Reading and Effective Writing 
ȮȮ0.10.4Ȯĺ,ėĴ,Ȯ0.4ȮŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň  ȮȮȮȮ3(3-0-6) 
    CHEM 206 Organic Chemistry for Non-Chemistry Students 
ȮȮ0.10.7Ȯĺ,ėĴ,Ȯ0.7ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň  ȮȮ1(0-3-0) 
    CHEM 209ȮOrganic Chemistry Laboratory for Non-Chemistry Students 
ȮȮ0/30.3Ȯĺ,ěĝ,Ȯ0.3ȮěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮ3(3-0-6) 
          MICB 205ȮMicrobiology 
ȮȮ0/30.4Ȯĺ,ěĝ,Ȯ0.4ȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ   ȮȮȮȮȮ1(0-3-0) 
          MICB 206ȮMicrobiology Laboratory  
 Ȯ0.//7.Ȯĺ,ĺĪ,Ȯ/7.ȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮ1&1-.-4'Ȯ 
        SC /7. Critical Thinking, Problem Solving and Science Communication  
ȮȮ0.2/./Ȯĺ,ėı,Ȯ101  ėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-2-5) 
              CS  101 Introduction to Computer 
 ľĶŊŀȮȮ.00.2/  ĺ,ėı,Ȯ1.0 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃȮ8ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ Ȯ  
              CS 1.0 Intelligent Data Analysis: Survey of Techniques and Applications 
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ȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮGeneral Education Electives   

ȮȮĶĺĴȮȮ ȮȮȮȮȮȮȮȮȮȮȮ0.ȮľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ȮȮȮȮ../003ȮĴ,ŀ,Ȯ003ȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ  3(3-0-6) 

          ENGL 225  English in Science and Technology Context 
 0.1014Ȯĺ,ėĴ,Ȯ014ȮĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 3(3-0-6) 
             CHEM 236 Quantitative Analysis  
 203239 Ȯĺ ,ėĴ, 239ȮĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 1(0-3-0) 
             CHEM 239  Quantitative Analysis Laboratory 
ȮȮȮȮ0.6040Ȯĺ,Ľĩ,Ȯ040ȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSTAT 040ȮȮElementary Statistics for Science and Technology 
 0/31/2Ȯĺ,ěĝ,Ȯ1/2ȮĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ   3(2-3-4) 
            MICB 312ȮIntroductory PhycologyȮand Protozoology 
    0/31/1Ȯĺ,ěĝ,Ȯ1/1ȮŏľŖħĶŅĺŇĪĵŅȮ 4(3-3-6) 
            MICB 313ȮMycology 
ȮȮȮȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮGeneral Education Electives   

ĶĺĴȮȮ 0. ľĬƞĺĵĔŇĨ 
 

ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 0//1/3ȮȮĺ,ĝĪ,Ȯ315  ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
        BCT 315  Introductory Biochemistry 
 0//1/7ȮȮĺ,ĝĪ,Ȯ1/7ȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  1(0-3-0) 
        BCT 319 Introductory Biochemistry Laboratory 
    215302  ĺ,ěĝ, 302  ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                 ȮȮ  1 '.+1+.&  
             MICB 302 Microbiological Instrumentation 
 215305  ĺ,ěĝ, 305 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅ  3(2-3-4) 
              MICB 305 Microbiological Experimental Design 
 0/321/Ȯĺ,ěĝ,Ȯ21/ȮȮıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
             MICB 431 Microbial Genetics 
 506361 ĪĬ,ĳĺ, 361 ĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ 3(2-2-4)  
 ȮȮȮȮȮIMM 361 General Immunology 
ĺŇĝŅŏŀĔŏĸŊŀĔ Ȯ  4ȮľĬƞĺĵĔŇĨ 
Major Electives Ȯ   
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮ0.ȮľĬƞĺĵĔŇĨȮ 

 



 20 

ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ȮȮȮȮ0/31/2Ȯĺ,ěĝ,Ȯ1/2ȮœĺĶńĽĺŇĪĵŅ       2&1-1-4'  
             MICB 314 Virology 
ȮȮȮȮ0/322/Ȯĺ,ěĝ,Ȯ22/ȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ     1&0-1-2' 
 ȮȮȮȮȮMICB 441 Bacterial Physiology  
ȮȮȮȮ0/3240Ȯĺ,ěĝ,Ȯ240ȮĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵ    2&0-4-2'  
             MICB 462 Systematic Bacteriology 
ĺŇĝŅŏŀĔŏĸŊŀĔ ľĶŊŀĺŇĝŅőĪ  4ȮľĬƞĺĵĔŇĨ 
Major Electives or Minor  Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮľĬƞĺĵĔŇĨȮ 

ĝńŘĬĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ȮȮȮȮ0/31.1Ȯĺ,ěĝ,Ȯ1.1ȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı  /&/-.-0'  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMICB Ȯ1.1ȮȮIntellectual Property and Biological Innovations 
ȮȮȮȮ0/325/Ȯĺ,ěĝ,Ȯ25/ȮĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ     1&0-1-2'  
             MICB 471 Microbial Ecology 
ȮȮȮȮ0/3272Ȯĺ,ěĝ,Ȯ272ȮĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ     1&.-/6-.'  
             MICB 494 Training in Microbiology 
ĺŇĝŅŏŀĔŏĸŊŀĔ ľĶŊŀĺŇĝŅőĪ  4ȮľĬƞĺĵĔŇĨ 
Major Electives or Minor  Ȯ 
ĺŇĝŅŏĸŊŀĔŏĽĶň    1 ľĬƞĺĵĔŇĨ 
Free Elective 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/4ȮľĬƞĺĵĔŇĨȮ 

ĝńŘĬĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 215491  ĺ ,ěĝ, 491 ĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ ȮȮ1(1-0-2) 
             MICB 491 Microbiology Seminar 
 215490  ĺ ,ěĝ, 490 ĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮ1(1-0-2) 
             MICB 492 Microbiology Reports 
 215491  ĺ ,ěĝ, 491 ĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮ1(.-7-.) 
             MICB 493 Special Project in Microbiology 
ĺŇĝŅŏŀĔŏĸŊŀĔ   1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮMajor Elective 
ĺŇĝŅŏŀĔŏĸŊŀĔ ľĶŊŀĺŇĝŅőĪ  1ȮľĬƞĺĵĔŇĨȮ 
Major Electives or Minor  Ȯ 
ȮȮȮȮĺŇĝŅŏĸŊŀĔŏĽĶň  1ȮľĬƞĺĵĔŇĨȮ 
ȮȮȮȮFree Elective 

  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨȮȮȮ 
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1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ  
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 

3.0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅ 

Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

  

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ 
&įĸĚŅĬŒĬĶŃĵŃ 
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

/, įĻ,ħĶ,ȮěňĶıĶȮŏıĔŏĔŅŃ( ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(033/) 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(0323) 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(0320) 

0.,65 4,33 01,.. 3,.. 24(/4) 

0, ĶĻ,ħĶ,ĺĽŋȮȮĮģĴŀŅĶňĵƢ( Ph.D. (Microbiology), University of 
Newcastle, UKȮ(..30 ) 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ(0320) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(0314) 

30.69 26.14 31.00 27.34 77(17) 

1, įĻ,ħĶ,ȮīŅĶŅĶńĨĬƢ ĝŊŀĨŀĲ* Ph.D. (Bioscience and 
Biotechnology), University of 
Strathclyde, Glasgow, UK (2000) 
M.Sc. (Food Science and 
Microbiology), University of 
Strathclyde, Glasgow, UK (1996) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮ
&2537) 

25.76 5.8 25.76 5.8 40(/2) 

2, įĻ,ħĶ,ȮěŀĴĕĺńĠȮȮĴňĶńĔļƢ( Ph.D. (Agricultural Science), Gifu 
University, Japan ( ..60 ) 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ'*Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ(0326) 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵȮ(0324) 

9.2 5.1 7,6 4,/ 27(17) 

3, įĻ,ħĶ,ȮŏĪŇħȮħŇļĵīĬŌĺńĥĬƢ( ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(0333) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(033.) 

19.37 1.87 00,.. 1,.. 14(9) 

4, įĻ,ħĶ,ȮĭŋĠĽĴȮĭŋļĭĶĶĦƢ( ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(0326) 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ

16.6 10.32 16.0 10.0 47(6) 
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Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

  

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ 
&įĸĚŅĬŒĬĶŃĵŃ 
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(0320) 
7. įĻ.ħĶ.ĝĵŅĔĶȮĳŌĴŅĻ 
Ȯ 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0332' 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&0327' 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0324' 

11.16 8.55 11.16 8.55 54(15) 

8. įĻ,ȮħĶ,ȮĬķĴĸȮȮĪŀĚœĺ 
Ȯ 

Ph.D. (Microbiology), 
Louisiana State University, USAȮ
&/777' 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&031/' 

22.48 10.58 22.00 11.00 58(19) 

9. įĻ.ħĶ.ŏĬĨĶĝĬĔȮĶŀħĶńĻĴň 
Ȯ  

Ph.D.  (Applied Molecular 
Bioscience), Yamaguchi University, 
Japan (2011) 
ĺĪ,Ĵ, &ŏĪėőĬőĸĵňĝňĺĳŅı*ȮĬŅĬŅĝŅĨŇ), 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, (2550) 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&0325' 

13.41 1.6 15.00 3.00 26(7) 

10. ĶĻ,ȮħĶ,ȮĳŅĦŋĺĶĶĦȮȮěńĬĪ-
ĺĶĶĦĔŌĶ 
  

Ph.D. (Microbiology), 
University of Cardiff, UKȮ&0...' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&0316' 

7.00 7.30 10.00 8.00 123(52) 

11. įĻ,ȮħĶ,ȮĵŇŗĚĴĦňȮȮĨĶŃĔŌĸıńĺ 
  

Ph.D. (Biology), 
University of Essex, UK (2000) 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
&0315' 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0312' 

11.00 3.60 14.00 5.00 164(25) 

12. ĶĻ,ȮħĶ,ȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ 
Ȯ 

ĺĪ,ħ, (ŏĪėőĬőĸĵňĝňĺĳŅı), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (2547) 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&0310' 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0305' 

25.00 10.00 25.00 10.00 37(11) 

13. Ļ,ȮħĶ,ȮĽŅĵĽĴĶȮȮĸŜŅĵŀĚ 
  

Ph.D. (Applied Microbiology), 
Hokkaido University, Japan (1993) 

6 8.7. 6,.. 10 466(81) 
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Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

  

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ 
&įĸĚŅĬŒĬĶŃĵŃ 
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&03/6' 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&03/3' 

14.  įĻ.ħĶ.ŀŇĪīĠŅĔĶĦƢȮıĶľĴ
ıŋĪīŅ 
  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&0327' 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&0322' 

30.00 5.00 30.00 5.00 55(34) 

15. ŀ,ħĶ,ȮĦńģıĸȮȮĬƟŀĵĶńĚļň Dr. rer. nat. (Microbiology), 
Hamburg University of 
Technology, Germany (2020) 
ĺĪ,Ĵ, (ĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ*ȮĬŅĬŅĝŅĨŇ), 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, (2557) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
&2552) 

14.20 - 20,.. 5.00 01(18) 

ľĴŅĵŏľĨŋ * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 ĸŜŅħńĭĪňŗȮ/ȮůȮ15 ŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ    

 

3.2.2ȮŀŅěŅĶĵƢıŇŏĻļȮ 
Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 

Ȯ 
ėŋĦĺŋĥŇ ĽńĚĔńħ 

/ įĻ,ħĶ,ȮĽĔŋĦĦňȮȮĭĺĶĽĴĭńĨŇ Ph.D. (Biology) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
0 ħĶ,ȮĬėĶŇĬĪĶƢȮȮĽŋĺĶĶĦĶŅĝ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
3 ħĶ,ȮěĨŋĶĚėƢȮėŜŅľĸƟŅ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

ŒĬľĸńĔĽŌĨĶĴňĺŇĝŅİƗĔĚŅĬ 
215494  ĺ,ěĝ,Ȯ494 ĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ    3(0-18-0)Ȯ 

   MICB 494 Training in Microbiology 
4.1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ&Course Learning Outcomes: CLOs): ĬńĔĻŉĔļŅĽŅĴŅĶĩ 

CLO/ȮŏĮƕħőĸĔĪńĻĬƢŒĬĔŅĶĪŜŅĚŅĬŒĬĽŅĕŅĺŇĝŅĝňıĕŀĚĨĬŏŀĚȮĳŅĵŒĨƟĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
CLO0ȮĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚěŋĸĝňĺĺŇĪĵŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
CLO1ȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňıěŋĸĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 

4.2 ĝƞĺĚŏĺĸŅȮ 
  ĝńŘĬĮƖĪňŗȮ2ȮĳŅėŏĶňĵĬĪňŗȮ/ 
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2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ŒĝƟŏĺĸŅİƗĔĚŅĬŏĮƦĬŏĺĸŅŀĵƞŅĚĬƟŀĵȮ05.ȮĝńŗĺőĴĚȮŐĸŃŏĕƟŅĶƞĺĴĔŅĶŏĽĬŀįĸĔŅĶİƗĔĚŅĬ  

 
3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 

5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ȮȮȮȮ ŒĬľĸńĔĽŌĨĶĴňĺŇĝŅĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ 
215491  ĺ,ěĝ,Ȯ491 ĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ   3(0-9-0)Ȯ 

   MICB 491 Special Project in Microbiology 
 ŏĮƦĬĔŅĶĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěŋĸĝňĺĺŇĪĵŅȮĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅĴňėĺŅĴĽĬŒěĶƞĺĴĔńĬȮ
ĞŉŗĚĔŅĶĪŜŅĺŇěńĵĬňŘŀŅěĪŜŅĺŇěńĵŏħňŗĵĺľĶŊŀŏĮƦĬĔĸŋƞĴĶŃľĺƞŅĚȮ /-1Ȯ ėĬȮ őħĵĴňĮĶŇĴŅĦĚŅĬŐĸŃĕŀĭŏĕĨĪňŗŏľĴŅŃĽĴĔńĭ
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨȮ1ȮľĬƞĺĵĔŇĨȮĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮĔŅĶŒľƟĸŜŅħńĭĝńŘĬ
ŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Satisfactory: S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory: U) 
3,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ&Course Learning Outcomes: CLOs): ĬńĔĻŉĔļŅĽŅĴŅĶĩ 
CLO/ȮŀīŇĭŅĵĴőĬĪńĻĬƢĕŀĚĪŜŅĺŇěńĵĪŅĚěŋĸĝňĺĺŇĪĵŅȮ 
CLO0ȮĴňĪńĔļŃŒĬĔŅĶĺŇěńĵĪŅĚěŋĸĝňĺĺŇĪĵŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
CLO1ȮĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅőħĵŒĝƟĳŅļŅŀńĚĔķļœħƟ    
3,1ȮĝƞĺĚŏĺĸŅ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 1ȮľĬƞĺĵĔŇĨ 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
 ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮƤĠľŅıŇŏĻļĔŜŅľĬħľńĺĕƟŀĚŅĬĺŇěńĵȮŏıŊŗŀĮĶŃĔŅĻŒľƟĬńĔĻŉĔļŅĪĶŅĭŐĸŃŏĕƟŅıĭ

ŀŅěŅĶĵƢŏıŊŗŀĔŜŅľĬħĶŅĵĸŃŏŀňĵħĕŀĚĚŅĬĺŇěńĵȮŒĬĝƞĺĚĮĸŅĵĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ĬńĔĻŉĔļŅěńħĪŜŅĶŌĮŏĸƞĴĶŅĵĚŅĬĮƤĠľŅıŇŏĻļőħĵĴňĔŅĶŏĕňĵĬŏĬŊŘŀľŅĶŅĵĚŅĬŏĝƞĬŏħňĵĺĔńĭĔŅĶŏĕňĵĬĶŅĵĚŅĬ

ĺŇěńĵȮěńħĽƞĚĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢŒľƟėĦŃĔĶĶĴĔŅĶĽŀĭĮƤĠľŅıŇŏĻļŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĔƞŀĬĽŀĭĮŅĔŏĮĸƞŅ 
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ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ ȮȮȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

ħƟŅĬĳŅĺŃįŌƟĬŜŅȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢ
ĪňŗħňȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 

1. ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĴňĔŅĶľĴŋĬŏĺňĵĬĔńĬ
ŏĮƦĬľńĺľĬƟŅĔĸŋƞĴŒĬĔŅĶĪŜŅĚŅĬŐĸŃĔŜŅľĬħŒľƟĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬ
ĔŅĶĬŜŅŏĽĬŀĚŅĬȮ ŏıŊŗŀŏĮƦĬĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅœħƟĽĶƟŅĚĳŅĺŃįŌƟĬŜŅ
ŐĸŃĔŅĶŏĮƦĬįŌƟĨŅĴĪňŗħň 
2. ĴňĔŇěĔĶĶĴĪňŗĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅħŜŅŏĬŇĬĔŅĶĶƞĺĴĔńĬȮŏıŊŗŀİƗĔ
ŒľƟĬńĔĻŉĔļŅĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
3. ĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅŏĶňĵĬĨĶĚŏĺĸŅȮ
ĔŅĶŏĕƟŅŏĶňĵĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮŏĽĶŇĴ
ėĺŅĴĔĸƟŅŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬ 

ħƟŅĬĭŋėĸŇĔĳŅı ĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚĔŅĸŏĪĻŃȮĔŅĶŏĕƟŅĽńĚėĴȮŏĪėĬŇėĔŅĶŏěĶěŅ
ĽŊŗŀĽŅĶȮ ĔŅĶėŇħĩŉĚĽƞĺĬĶĺĴȮ ŐĸŃĔŅĶĺŅĚĨńĺŒĬĔŅĶĪŜŅĚŅĬŒĬ
ĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮ ŐĸŃĴňĔŅĶěńħĔŇěĔĶĶĴĴńĝĜŇĴĬŇŏĪĻȮ ŐĸŃ
ĮƤěĜŇĴĬŇŏĪĻĔƞŀĬĪňŗĬńĔĻŉĔļŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ěńħĔŇěĔĶĶĴĔŅĶıńĥĬŅĭŋėĸŇĔĳŅı 

  
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 1ȮĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĴň
ěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮȮ
ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃ
ĽƞĺĬĶĺĴ 

-ĽŀĬŐĭĭĭĶĶĵŅĵ -ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭŐĸŃĮĶŃŏĴŇĬěŅĔ
ıķĨŇĔĶĶĴĔŅĶŏĕƟŅľƟŀĚŏĶňĵĬȮĔŅĶĽƞĚĚŅĬ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

   PLO 1.1 ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃ
ĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵŒľƟĽŜŅŏĶŖěĨŅĴŏĺĸŅĪňŗĔŜŅľĬħ 

  

   PLO 1.2 ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĮĢŇĭńĨŇĨŅĴ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶħƟŅĬěŋĸ
ĝňĺĺŇĪĵŅ 

  

PLO 2ȮĭńĦĤŇĨĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢȮŏıŊŗŀŀīŇĭŅĵŐĸŃŐĔƟĮƤĠľŅŒĬ
ĔŅĶĪŜŅĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮĚŅĬĺŇěńĵȮ
ŐĸŃĚŅĬŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 

-ĽŀĬŐĭĭĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ -ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭŐĭĭĕƟŀŏĝňĵĬŐĸŃ
ŐĭĭĮĢŇĭńĨŇ 

PLO 3 ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅœħƟ 
   

-ĽŀĬőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬ 
 
 

-ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭőħĵĽĴĴĨŇőěĪĵƢ
ĮƤĠľŅŏĮƦĬģŅĬȮ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
    PLO3.1 ĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋĮƤĠľŅ
ŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅȮ
őħĵŀŀĔŐĭĭĔŅĶĪħĸŀĚȮħŜŅŏĬŇĬĔŅĶ
ĪħĸŀĚȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔ
ĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏĮƦĬĶŃĭĭ 
    PLO3.2 ĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĬŜŅŏĽĬŀ
ĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

-ĽŀĬŐĭĭĭĶĶĵŅĵŐĸŃĴŀĭľĴŅĵŒľƟ
ĬńĔĻŉĔļŅĪŜŅĔŅĶĪħĸŀĚĮƤĠľŅıŇŏĻļ 

-ĮĶŃŏĴŇĬįĸőħĵĽŀĭĮƤĠľŅıŇŏĻļŐĭĭ
ĮŅĔŏĮĸƞŅ 

PLO 4 ĭńĦĤŇĨĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
   PLO4.1 ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬŐĸŃ
ŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĽĺĚľŅŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮ
ĽŜŅľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
   PLO4.2  ĭńĦĤŇĨĽŅĴŅĶĩŐĽħĚŀŀĔ
ĩŉĚėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 

-ĽŀĬŐĭĭĭĶĶĵŅĵ 
-ěńħĭĶĶĵŅĵľĶŊŀŀĭĶĴŒĬľńĺĕƟŀĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĔŅĶŏıŇŗĴĪńĔļŃŐĸŃıńĥĬŅ
ĻńĔĵĳŅıħƟŅĬĨƞŅĚŕ 

-ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅ 

PLO 5 ĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ľĬƟŅĪňŗȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃ
œħƟ 
   PLO5.1 ĭńĦĤŇĨĶŌƟĭĪĭŅĪľĬƟŅĪňŗĕŀĚ
ĨĬŏŀĚŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĳŅĶĔŇě
ĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
   PLO5.2 ĭńĦĤŇĨĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅ
ŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħň 

-ĽŀĬŐĭĭĭĶĶĵŅĵȮĴŀĭľĴŅĵĚŅĬĔĸŋƞĴ -ĮĶŃŏĴŇĬįĸĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
ŐĸŃĺŇĬńĵĔŅĶĽƞĚĚŅĬ 
-ĮĶŃŏĴŇĬıķĨŇĔĶĶĴĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ 

PLO 6 ĭńĦĤŇĨĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
    PLO6.1 ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵ
ŒĝƟĳŅļŅœĪĵȮŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
   PLO6.2 ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟĪńĔļŃ
ĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĮĶŃĔŀĭĔŅĶ
ĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňħƟŅĬěŋĸĝňĺĺŇĪĵŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

-ĽŀĬŐĭĭĭĶĶĵŅĵ 
-ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĽńĴĴĬŅħƟĺĵ
ĳŅļŅŀńĚĔķļ 
-ěńħŒľƟĴňĝńŗĺőĴĚŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŒĬ
ľńĺĕƟŀĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶħƟĺĵ
ĳŅļŅŀńĚĔķļ 

ĮĶŃŏĴŇĬįĸőħĵĔŅĶĽńĚŏĔĨĔŅĶĬŜŅŏĽĬŀ
ŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŗĺőĴĚĽńĴĴĬŅŐĸŃ
ĔĶŃĭĺĬĺŇĝŅĪňŗĴňĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
-ĮĶŃŏĴŇĬįĸőħĵĔŅĶĨĶĺěŏĸƞĴĮƤĠľŅıŇŏĻļ 
-ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĕŀĚĬńĔĻŉĔļŅŒĬ
ĺŇĝŅĽńĴĴĬŅŐĸŃĔŇěĔĶĶĴĺŇĝŅĔŅĶĨƞŅĚŕ 
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3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
(Curriculum Mapping) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
 GELO1ȮŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
 1.1ȮĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĚŅĬ
ŀĵƞŅĚĮĸŀħĳńĵ 
 1.2ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĨĶĚĮĶŃŏħŖĬ 
 1.3ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĕƟŀĴŌĸĨƞŅĚŕȮŒĬĔŅĶħŌŐĸĨĬŏŀĚŐĸŃįŌƟŀŊŗĬŀĵƞŅĚŏľĴŅŃĽĴȮŀŅĪŇȮħƟŅĬĽŋĕĳŅıĔŅĵȮŒěȮ
ĔŅĶŏĚŇĬ 
 1.4ȮȮĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŐĸŃĭŋėėĸŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅŏıŊŗŀŒľƟœħƟįĸĸńıīƢ
ĨŅĴĪňŗėŅħľĺńĚ 
 GELO2ȮŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 2.1ȮŐĽħĚŀŀĔĞŉŗĚĪńĔļŃĔŅĶėŇħĪňŗĴňĮĶŃĽŇĪīŇįĸȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚȮŐĔƟœĕȮľĶŊŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 
 2.2ȮĮĶńĭĨńĺŐĸŃŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅœħƟ 
 GELO3ȮŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
 3.1ȮĮĢŇĭńĨŇĨŅĴľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮŏėŅĶıĽŇĪīŇĴĬŋļĵĝĬȮĔĸƟŅĨƞŀĨƟŅĬŒĬĔŅĶĔĶŃĪŜŅĪňŗœĴƞĩŌĔĨƟŀĚȮŏĽĬŀ
ŐĬĺĪŅĚĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒľƟĔńĭĽńĚėĴ 
 3.2ȮŐĽħĚŀŀĔĞŉŗĚėĺŅĴŏĮƦĬįŌƟŒľƟőħĵœĴƞėŜŅĬŉĚĩŉĚĽŇŗĚĨŀĭŐĪĬȮĴňěŇĨŏĽňĵĽĸŃ 
 3.3ȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 3.4ȮĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĴňĽŋĬĪĶňĵŃĪŅĚĻŇĸĮŃ 
 3.5 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 

PLO1: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚŐĸŃĽƞĺĬĶĺĴ 
 PLO1.1: ĭńĦĤŇĨĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽŜŅŏĶŖěĨŅĴŏĺĸŅĪňŗ
ĔŜŅľĬħ 
 PLO1.2: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ħƟŅĬěŋĸĝňĺĺŇĪĵŅȮ 
PLO2: ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮŏıŊŗŀŀīŇĭŅĵŐĸŃ
ŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮĚŅĬĺŇěńĵȮŐĸŃĚŅĬŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
PLO3: ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅœħƟ 
 PLO3.1: ĭńĦĤŇĨĽŅĴŅĶĩĶŃĭŋĮƤĠľŅŐĸŃŐĔƟőěĪĵƢĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅȮőħĵŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚȮħŜŅŏĬŇĬĔŅĶĪħĸŀĚȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏĮƦĬĶŃĭĭ 
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 PLO3.2: ĭńĦĤŇĨĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀ
ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮ 
PLO4: ĭńĦĤŇĨĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 PLO4.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĽĺĚľŅ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŐĸŃħƟŅĬŀŊŗĬŕȮĽŜŅľĶńĭĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 PLO4.2: ĭńĦĤŇĨĽŅĴŅĶĩŐĽħĚŀŀĔĩŉĚėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ 
PLO5: ĭńĦĤŇĨĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃœħƟ 
     PLO5.1: ĭńĦĤŇĨĶŌƟĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĳŅĶĔŇěĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
     PLO5.2: ĭńĦĤŇĨĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮ 
PLO6: ĭńĦĤŇĨĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 PLO6.1: ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅœĪĵȮŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
 PLO6.2: ĭńĦĤŇĨĽŅĴŅĶĩŒĝƟĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħƟŅĬěŋĸĝňĺĺŇĪĵŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  

Ȯ
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum Mapping)  

ĸŜŅħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

  ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 2.2 3.1 3.3  3.4 3.5 
1 001101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 

(Fundamental English 1) 
 ¶        

2 001102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
(Fundamental English 2) 

 ¶        

3 001201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
(Critical Reading and Effective Writing) 

 ¶        

4 001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
(English in Science and Technology Context) 

 ¶        

5 013110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Psychology and Daily Life) 

    ¶     

6 140104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
(Citizenship) 

     ¶   ¶ 

7 201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
(The World of Science) 

      ¶   

8 201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
(Critical Thinking, Problem Solving and Science Communication) 

   ¶      

9 204100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
(Information Technology and Modern Life) 

¶         

10 204123 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 
(Introduction to Data Science0 

   ¶      
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ĸŜŅħńĭ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

  ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 1.1 1.2 1.3 2.1 2.2 3.1 3.3  3.4 3.5 
11 462130 ĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

(Medications in Everyday Life) 
  ¶       

12 702101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Finance for Daily Life)  

  ¶       

13 703103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
(Introduction to Entrepreneurship and Business) 

   ¶      

14 801100 ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Architecture in Everyday Life) 

       ¶  

 
ľĴŅĵŏľĨŋȮľĸńĔĽŌĨĶœĴƞœħƟĔŜŅľĬħŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭȮGELOs ĕƟŀȮ/,2ȮŐĸŃȮ1,0 
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

ľĴĺħĺŇĝŅŏĜıŅŃ            

ĺŇĝŅŐĔĬ            

0.0/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 1 
(Basic Biology 1) 

  ¶ ¶  ¶      

0.0/.0 ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 2 
(Basic Biology 2) 

  ¶ ¶  ¶      

0.0/.1 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
(Biology Laboratory 1) 

  ¶ ¶  ¶      

0.0/.2 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
(Biology Laboratory 2) 

  ¶ ¶  ¶      

0.1/// ŏėĴňȮ1 
(Chemistry 1) 

  ¶ ¶  ¶      

0.1//3 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
(Chemistry Laboratory 1) 

  ¶ ¶  ¶      

0.10.4 ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň 
(Organic Chemistry for Non-Chemistry Students) 

  ¶ ¶  ¶      

0.10.7 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮȮȮȮȮ 
(Organic Chemistry Laboratory for Non-Chemistry Students) 

  ¶ ¶  ¶      

0.2/./ ėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ 
&Introduction to Computer' 

  ¶  ¶      ¶ 
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

0.2/.0 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
&Intelligent Data Analysis: Survey of Techniques and Applications' 

  ¶  ¶      ¶ 

0.4//3 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮ  
&Calculus for Natural Sciences /' 

¶  ¶        ¶ 

0.5//5 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
(Physics Laboratory 1) 

  ¶         

0.5/65 ĲƕĽŇĔĽƢȮ1 
(Physics 1) 

  ¶         

0.6040 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮ  
&Elementary Statistics for Science and Technology' 

  ¶ ¶ ¶       

0//1/3 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
(Introductory Biochemistry) 

  ¶ ¶        

0//1/7 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
(Introductory Biochemistry Laboratory) 

  ¶  ¶       

ĺŇĝŅŏŀĔ            

ĺŇĝŅŏŀĔĭńĚėńĭ            

0.1014 ĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 
(Quantitative Analysis) 

  ¶         

0.1017 ĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ 
(Quantitative Analysis Laboratory) 

  ¶         

0/30.3 ěŋĸĝňĺĺŇĪĵŅ 
(Microbiology) 

  ¶   ¶      
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

0/30.4 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 
(Microbiology Laboratory) 

  ¶ ¶ ¶       

0/31.0 ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ 
(Microbiological Instrumentation) 

¶    ¶     ¶  

0/31.1 ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 
(Intellectual Property and Biological Innovations) 

  ¶   ¶    ¶  

0/31.3 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅ 
(Microbiological Experimental Design) 

  ¶   ¶      

0/31/0 ĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮ 
(Introductory Phycology and Protozoology) 

  ¶ ¶  ¶  ¶ ¶   

0/3111 ŏľŖħĶŅĺŇĪĵŅ 
(Mycology) 

¶ Ȯ ¶ Ȯ Ȯ ¶ Ȯ ¶ Ȯ  Ȯ 

0/31/2 œĺĶńĽĺŇĪĵŅ 
(Virology) 

¶  ¶         

0/321/ ıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ 
(Microbial Genetics) 

¶ Ȯ ¶ ¶ Ȯ ¶ Ȯ ¶ Ȯ  Ȯ 

0/322/ ĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ 
(Bacterial Physiology) 

¶ Ȯ ¶ Ȯ Ȯ Ȯ Ȯ ¶ Ȯ  ¶ 

0/3240 ĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵȮȮ 
(Systematic Bacteriology) 

¶ ¶ ¶ ¶ ¶     ¶ ¶ 

0/325/ ĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ  
(Microbial Ecology) 

  ¶ ¶  ¶ ¶     
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

0/327/ ĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ 
(Microbiology Seminar) 

  ¶   ¶      

0/3270 ĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ  
(Microbiology Reports) 

  ¶   ¶      

0/3271 ĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ  
(Special Project in Microbiology) 

¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ 

0/3272 ĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ  
(Training in Microbiology) 

¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ 

3.414/ ĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ  
{General Immunology} 

  ¶ ¶        

ĺŇĝŅŏŀĔŏĸŊŀĔ            

0.01.2 ĽŊŗŀĽĶƟŅĚĽĶĶėƢĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ 
&Creative Media for Biology Information) 

¶  ¶    ¶ ¶   ¶ 

202353 ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮȮ 
(Plant Morphology) 

¶  ¶  ¶ ¶     ¶ 

0.015/ ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
(Ecology} 

  ¶ ¶        

202433 ħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
(DNA Barcoding and Applications) 

¶  ¶         

212340 ĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅ 
&Laboratory Animals in Biology) 

¶  ¶     ¶    
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

0/31./ ĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮ 
&Food and Microbiological Laboratory Quality Assurances' 

¶  ¶   ¶      

0/31.2 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĶŌĮŐĭĭīŋĶĔŇěŒľĴƞĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮ 
(New Product and Platform Development in Microbiology) 

  ¶    ¶ ¶  ¶ ¶ 

0/31// ŐŀĔĨŇőĬœĴĞňĽŏĭŊŘŀĚĨƟĬ      
(Introduction to Actinomycete) 

¶  ¶         

0/315/ ěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘŜŅ Ȯ     
(Aquatic Microbiology' 

  ¶ ¶  ¶ ¶     

0/316/ ěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢ   
(Normal Flora and Pathogenic Microorganisms in Human) 

¶  ¶         

0/3160 ĬŇĨŇěŋĸĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ     
(Introduction to Forensic Microbiology) 

  ¶   ¶ ¶     

0/32./ ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ 
(Microbial Food Safety) 

¶ Ȯ ¶ ¶      ¶  

0/32// ĝňĺĺŇĪĵŅĕŀĚŏľŖħ       
(Biology of Mushrooms) 

¶ Ȯ ¶ Ȯ ¶ ¶ Ȯ ¶    

0/32/0 ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ       
(Biology of Yeasts) 

  ¶  ¶ ¶      

0/3211 ĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢŐĸŃĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ  
(Microbial Genome Analysis and Bioinformatics) 

  ¶         
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ĔĸŋƞĴĺŇĝŅ-
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

  1.1 1.2  3.1 3.2 4.1 4.2 5.1 5.2 6.1 6.2 

0/3215 őėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ    
(Molecular Cloning of Genes) 

  ¶         

0/3216 ĮĢŇĭńĨŇĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ   
(Molecular Cloning of Genes Laboratory) 

¶  ¶         

0/326/ ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ Ȯ    
(Industrial Microbiology) 

  ¶ ¶ ¶ ¶ ¶     ¶ 

0/3260 ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ     
(Cosmetic Microbiology) 

¶  ¶   ¶      

0/3261 ěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴ     
(Microbes and Cultures) 

  ¶  ¶       

0/3273 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ1 
(Selected Topics in Microbiology 1) 

  ¶   ¶      

0/3274 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ2 
(Selected Topics in Microbiology 2) 

  ¶   ¶      

0/3275 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮ3 
(Selected Topics in Microbiology 3) 

  ¶   ¶ ¶   ¶  

602301 ŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ 
(Introductory Biotechnology) 

¶  ¶  ¶       
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ėŜŅŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶň 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ

ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ

ėĺŅĴĽŜŅėńĠ 
/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ

ĴĬŋļĵƢ 
/,3 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
/,4 ĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅ 
0,1 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ

ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
0,3 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚ įŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
1,2 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ 

2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬ

ŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
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2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,2 ĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ

ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ

ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
ľĴĺħĺŇĝŅŏĜıŅŃ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ

ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ

ėĺŅĴĽŜŅėńĠ 
/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ

ĴĬŋļĵƢ 
0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅ 
0,1 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ

ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
2.5 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
1,2 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ 
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2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
4.2 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ

ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
2,3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,4 ĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ

ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ

ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&GELOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (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. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ                       

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı             V V       

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ             V         

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ       V         V     

1.4ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ       V     V         

1.5ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ     V V               

1.6ȮĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ             V     V   

2. ħƟŅĬėĺŅĴĶŌƟ                       

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ       V V             

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ V       V             

2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

V       V             

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ         V             

2.5ȮŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴ ĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ                   V   

3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ                       
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (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 

3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ     V   V             

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ     V   V             

3.3ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       V V V           

3.4ȮĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ     V   V             

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ                       

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı   V                   

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚ
ĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

      V V             

4.3ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ             V         

4.4ȮĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ             V V     V 

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ                       

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚ
ŏľĴŅŃĽĴ 

V V                   

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

V                     

5.3ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ   V                   
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs)ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) 
įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

/,/ 0,/ /,1 0,1 /,2 0,2 /,3 0,3 /,4 0,4 
/Ȯ,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ            

1.1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı  V          
1.0  ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴ 

V       V    

1.3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ         V   
1.4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ        V    
2 Ȯ,ħƟŅĬėĺŅĴĶŌƟȮ             
 2.1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ   V         
2.0  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ    V        
2.3 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

     V      

2.4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ       V     
2.5 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚ įŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ        V    
3 Ȯ,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ            
3.1 ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ   V V        
3.2 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ      V      
3.3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ    V        
3.4 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ       V     
4 Ȯ,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ            
4.1 ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

         V  
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 
/,/ 0,/ /,1 0,1 /,2 0,2 /,3 0,3 /,4 0,4 

4.2 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

        V   

4.3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ      V      
4.4 ĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ        V    
5Ȯ,ħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ            
5.1 ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

    V      V 

5.2 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

  V         

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

         V  
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭĸŜŅħńĭĕńŘĬȮŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĬŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶ SȮŐĸŃȮUȮŏĮƦĬĸŜŅħńĭĕńŘĬȮĞŉŗĚœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬ 
 ĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟĔŜŅľĬħħńĚĬňŘ 
 (1) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ 
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸŜŅħńĭĕńŘĬ 
  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) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ  
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ 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) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔŜŅľĬħħńĚĬňŘ  
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                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE)  
  P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(IN PROGRESS) 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĸŜŅħńĭĕńŘĬȮA, B+, B, C+, C, D+, D ľĶŊŀ S, CE, CP, CS, CT ŐĸŃȮCX 
ŏĪƞŅĬńŘĬȮěŉĚěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 

2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĪňŗĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

¶ ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮ ĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭőħĵėĦŃĔĶĶĴĔŅĶĪĺĬĽŀĭĶŃħńĭ
ėĦŃȮ ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŅěŅĶĵƢĪňŗĶƞĺĴĽŀĬȮ
ŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅȮ Ȯ ĽŜŅľĶńĭĔĶŃĭĺĬĺŇĝŅ
İƗĔĚŅĬĴňĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀŀĚėƢĔĶĪňŗĬńĔĻŉĔļŅœĮİƗĔĚŅĬȮ 

¶ ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴėĺĭėŋĴĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 Ź ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
 Ź ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
 

3.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ 
 1)ȮȮȮĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮŐĸŃĨƟŀĚœĴƞĴňĔĶŃĭĺĬ
ĺŇĝŅŒħĪňŗœħƟĶńĭŀńĔļĶĸŜŅħńĭĕńŘĬ I ľĶŊŀȮP 
 2)ȮȮȮĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėĨƟŀĚŒĝƟŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗ
őŀĬĴŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŒľƟĬńĭŏĺĸŅĪňŗĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴŐĸŃŏĺĸŅĪňŗĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵ
ĶƞĺĴĔńĬ 
 3)ȮȮĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ2.00 ŐĸŃĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ2.00 
 2'ȮȮŏĕƟŅĶńĭĔŅĶĪħĽŀĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔƞŀĬ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 

3'ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃŏĽĬŀĕŀŀĬŋĴńĨŇŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĕńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
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ľĴĺħĪňŗȮ6,ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚľĶŊŀŀĵƞŅĚĬƟŀĵĳŅĵŒĬȮ0ȮĮƖȮľĸńĚěĭĮĶŇĠĠŅŏŀĔȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ
ŀĚėƢĔĶĨƞŅĚŕȮ ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮ ľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚ
ŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 

 &2'ȮįĸńĔħńĬŐĸŃĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĔƟŅĺŏĕƟŅĽŌƞĔŅĶĕŀĔŜŅľĬħĨŜŅŐľĬƞĚĺŇĝŅĔŅĶ 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĴňěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ5ȮėĬȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħ
ĽŀĬȮĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ5ȮĮƖĵƟŀĬľĸńĚ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀ
ŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚ
ĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ5ȮĮƖĵƟŀĬľĸńĚ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ5ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨŒľĴƞȮįŌƟŒĝƟ
ĭńĦĤŇĨȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) ŐĸŃįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ&PLO) ĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŏĪňĵĭŏėňĵĚœħƟŀĵƞŅĚ
ĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃĭńĦĤŇĨĪňŗœħƟĚŅĬĪŜŅ-ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮ
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖĬńĭěŅĔĺńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĪňĵĭĔńĭĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖ
ĔŅĶĻŉĔļŅĬńŘĬŕ 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
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¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸ
ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŏĶŊŗŀĚĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅȮ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮŃ
ŐĸŃĺńĥĬīĶĶĴ 

¶ ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵ 
6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚŏıňĵĚıŀŐĸŃ
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ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶĺĴĩŉĚėĺŅĴĮĸŀħĳńĵĨƞŀĬńĔĻŉĔļŅȮŏěƟŅľĬƟŅĪňŗȮŐĸŃŀŅěŅĶĵƢȮĨŅĴ
ŐĬĺĪŅĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

5,ȮȮĔŅĶĔŜŅľĬħĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators)  
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ      
1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĮƖ
ĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.Ȯ
ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮ
ľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅ 

x x x x x 

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

x x x x x 

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

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

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

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮȮœħƟĶńĭėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶ
ľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖ
ĸŃȮ/ȮėĶńŘĚ 

x x x x x 

10. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ
3,. 

    x 
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ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

/,0ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ŒĝƟĽŊŗŀŒĬĪŋĔĔĶŃĭĺĬĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

XȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
XȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
XȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 5 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ, 5, 6, 7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃ
ľĸńĔĽŌĨĶĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 

/,ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
/,/ ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (General Education) 
Ĵ,ŀ,Ȯ101 (001101) ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1      3(3-0-6) 
ENGL  101  Fundamental English 1 

Pre: œĴƞĴň 
Pre: None 

ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭŏĭŊŘŀĚĨƟĬȮŒĬ
ĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
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) ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2      3(3-0-6) 
ENGL  102  Fundamental English 2 

Pre: Ĵ,ŀ,Ȯ101ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
Pre: ENGL 101 or consent of the department 

ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭĪňŗĞńĭĞƟŀĬĕŉŘĬŒĬ
ĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
Communication in English for everyday interactions. More advanced listening, speaking, reading and 
writing skills in various social and cultural contexts for life-long learning. 
 

Ĵ,ŀ,Ȯ201 (001201) ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ   3(3-0-6) 
ENGL  201  Critical Reading and Effective Writing 

Pre: Ĵ,ŀ,Ȯ102ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
Pre: ENGL 102 or consent of the department 

ĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĕƟŀĴŌĸŐĸŃĽŊŗŀĨƞŅĚŕȮŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮŒĬ
ľńĺĕƟŀĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬ 
English language skills for critical reading from different sources and media and effective writing on 
rmngaqȮmdȮqrsbclrqŲȮglrcpcqrq, 
 

Ĵ,ŀ,Ȯ225 (001225) ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň   3(3-0-6) 
ENGL  225  English in Science and Technology Context 

Pre: Ĵ,ŀ,Ȯ102ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
Pre: ENGL 102 or consent of the department 

ĪńĔļŃȮŀĚėƢĮĶŃĔŀĭȮŐĸŃľĬƟŅĪňŗĕŀĚĳŅļŅŏĜıŅŃĪŅĚȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĭĶŇĭĪĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 
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Specific language functions, components and skills for effective communication in science and 
technology contexts. 
 

Ĵ.ěĺ. 110 (013110) ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 

PSY  110 Psychology and Daily Life 
Pre: œĴƞĴň;ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŒĝƞĺŇĝŅŏŀĔ 
Pre: None;for non-major only 

 

ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĮƤěěńĵħƟŅĬĸńĔļĦŃĽƞĺĬĭŋėėĸȮĮƤěěńĵħƟŅĬĽńĴıńĬīĳŅıĶŃľĺƞŅĚĭŋėėĸȮĮƤěěńĵħƟŅĬĽńĚėĴ 
Psychology and daily life. Individual factors. Interpersonal factors. Social factors. 
 

Ķ.Ī. 104 (140104) ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3(3-0-6) 

PG  104 Citizenship 
Pre: œĴƞĴň 
Pre: None 

 

ėĺŅĴľĴŅĵȮĬŇĵŅĴȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬıĸŏĴŊŀĚȮŐĬĺėŇħĽŇĪīŇȮŏĽĶňĳŅıȮŐĸŃľĬƟŅĪňŗıĸŏĴŊŀĚȮĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĩŉĚ
ĮƤĠľŅĶŀĭĨńĺĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽŜŅĬŉĔŐĸŃĻňĸīĶĶĴŀńĬħňŒĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ
ŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶħŜŅĶĚĨĬŒĬıľŋĺńĥĬīĶĶĴŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĽńĚėĴȮ
ĔŅĶĽĶƟŅĚĪńĻĬėĨŇŏĝŇĚĭĺĔŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅėĺŅĴĕńħŐĵƟĚħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶŐĽħĚŀŀĔĪŅĚĔŅĶŏĴŊŀĚĳŅĵŒĨƟĔġľĴŅĵȮĶŃŏĭňĵĭȮ
ŐĸŃėƞŅĬŇĵĴĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĕĬĭīĶĶĴŏĬňĵĴĪŅĚĺńĥĬīĶĶĴŐĸŃ
ĮĶŃĺńĨŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶŏĶňĵĬĶŌƟěĶŇĵīĶĶĴŒĬĺŇĝŅĝňıĕŀĚĨĬ 
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 
Pre: œĴƞĴň 
Pre: None 

 

ĭĪĬŜŅȮėĺŅĴľĴŅĵĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮĮĶŃĺńĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŇěĔĶĶĴĔĸŋƞĴŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭŏĻĶļģĔŇěȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽńĚėĴȮ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽŇŗĚŐĺħĸƟŀĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĝŋĴĝĬ
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ĪƟŀĚĩŇŗĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
ľĶŊŀľńĺĕƟŀŀŊŗĬŕȮĨŅĴėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀŒĬľƟŀĚŏĶňĵĬ 
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 change, sustainable 
bctcjmnkclr*ȮmpȮmrfcpȮrmngaqȮbcnclbgleȮmlȮqrsbclrqŲȮglrcpcqrq*Ȯ_lbȮaj_qqȮnpcqclr_rgmlq, 

 

ĺ.ĺĪ. 190 (201190) ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 

SC  190 Critical Thinking, Problem Solving and Science Communication 
Pre: œĴƞĴň 
Pre: None 

 

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

ĺ.ėı. 100 (204100) ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3(3-0-6) 

CS  100 Information Technology and Modern Life 
Pre: œĴƞĴň 
Pre: None 

 

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

ĺ.ėı. 123 (204123) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 3(2-2-5) 

CS  123 Introduction to Data Science 
Pre: œĴƞĴň 
Pre: None 

 

ĳŅıĶĺĴĕŀĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĔŅĶĶĺĭĶĺĴŐĸŃĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĶĶĦĬŅȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢȮĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĺŅĚŏĚŊŗŀĬœĕȮĔŅĶĴŀĚĳŅıĕƟŀĴŌĸȮĮĶŃŏħŖĬĪƟŅĪŅĵŒĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
Overview of data science, data collection and acquisition, descriptive analysis, predictive analysis, 
prescriptive analysis, data visualization, challenging issues in data science. 

ĳ.ĭĔ. 130 (462130) ĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 

PHPC  130 Medications in Everyday Life 
Pre: œĴƞĴň 
Pre: None 
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ŐĬŃĬŜŅėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŒĝƟĵŅȮĝĬŇħĕŀĚĵŅȮĕƟŀėĺĶĶŃĺńĚŒĬĔŅĶŒĝƟĵŅȮįĸĕƟŅĚŏėňĵĚĕŀĚĵŅȮıŇļĕŀĚĵŅȮĔŅĶŒĝƟ
ĽĴŋĬœıĶŒĔĸƟĨńĺȮŐĸŃįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶȮŏıŊŗŀĔŅĶħŌŐĸĽŋĕĳŅıĨĬŏŀĚŐĸŃŏıŊŗŀĮĶŃőĵĝĬƢŒĬħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟ
ĵŅȮŐĸŃĽƞĚŏĽĶŇĴĽŋĕĳŅıŀĬŅĴńĵ 
Introduction to basic knowledge for medication uses including types of medication, precautions, 
adverse drug reactions, toxicity, as well as herbal medicines and food supplement products, for the 
safety of self-care medications and health promotion. 

ĭī.ĔĚ. 101 (702101) ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 

FINA  101 Finance for Daily Life 
Pre: œĴƞĴň 
Pre: None 

 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĭĶŇľŅĶĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĽĶƟŅĚģŅĬŃĴńŗĬėĚĪŅĚĔŅĶŏĚŇĬȮĔŅĶĽŜŅĶĺěĽŋĕĳŅıĪŅĚĔŅĶ
ŏĚŇĬȮĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬȮĔŅĶĭĶŇľŅĶĶŅĵœħƟȮĶŅĵěƞŅĵȮŐĸŃĳŅĶŃľĬňŘĽŇĬȮĭĶŇĔŅĶĕŀĚĽĩŅĭńĬĔŅĶŏĚŇĬȮĔŅĶŀŀĴŏĚŇĬȮ
ĔŅĶŒľƟŏĚŇĬĪŜŅĚŅĬȮĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽŜŅľĶńĭŏľĨŋĔŅĶĦƢĕŀĚĝňĺŇĨȮĔŅĶĮĶŃĔńĬėĺŅĴŏĽňŗĵĚȮĔŅĶĺŅĚŐįĬĳŅļňȮŐĸŃĔŅĶ
ŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀėĺŅĴĽŋĕ 
Basic knowledge of financial management for daily life. Wealth creation. Financial health 
evaluation. Financial planning. Income, expenses and debt management. Financial institution 
services. Savings. Letting the money work for you. Financial planning for life events. Risk insurance. 
Tax planning. Preparing for happiness. 

ĭī.Ĕě. 103 (703103) ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ                    3(3-0-6) 

MGMT  103 Introduction to Entrepreneurship and Business 
Pre: œĴƞĴň 
Pre: None 

 

ĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮėŋĦĸńĔļĦŃŐĸŃ
ŐĶĚěŌĚŒěŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĽĳŅıŐĺħĸƟŀĴȮĮĶŃŏĳĪȮĶŌĮŐĭĭŐĸŃŐįĬīŋĶĔŇěȮľĸńĔĔŅĶěńħĔŅĶȮĔŅĶěńħĔŅĶħƟŅĬ
ĔŅĶĨĸŅħȮĔŅĶįĸŇĨȮĔŅĶŏĚŇĬȮĭńĠĝňȮĳŅļňȮĔġľĴŅĵīŋĶĔŇěȮīŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 
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. 

 

 

 

ȮĽĩ.Ľ. 100 (801100) ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 

ȮARCT  100 Architecture in Everyday Life 
Pre: œĴƞĴň 
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Pre: None 

ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚŀŅėŅĶȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴȮĻŅĽĨĶƢŐĸŃĻŇĸĮƝıŊŘĬģŅĬĪŅĚĽĩŅĮƤĨĵĔĶĶĴȮĽŋĬĪĶňĵŃŒĬĚŅĬĽĩŅĮƤĨĵĔĶĶĴȮ
ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŌĮŐĭĭĽœĨĸƢȮŐĲĝńŗĬȮŐĸŃĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴŒĬŐĭĭĨƞŅĚŕȮĭĪĭŅĪȮľĬƟŅĪňŗŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭĕŀĚĺŇĝŅĝňıĽĩŅĮĬŇĔȮŏĶŇŗĴĨƟĬŀĵƞŅĚœĶĔńĭĔŅĶĪŜŅĚŅĬĔńĭĽĩŅĮĬŇĔȮĽĩŅĮĬŇĔŒĬŀŋħĴėĨŇĕŀĚĸŌĔėƟŅȮŐĸŃĸŌĔėƟŅŒĬŀŋħĴ
ėĨŇĕŀĚĽĩŅĮĬŇĔȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĔƞŀĽĶƟŅĚŏĭŊŘŀĚĨƟĬȮĺńĽħŋĪňŗŒĝƟŒĬĚŅĬĽĩŅĮƤĨĵĔĶĶĴŏĭŊŘŀĚĨƟĬȮĔŅĶŀƞŅĬŐĭĭŐĸŃĔŅĶ
ĪŜŅėĺŅĴŏĕƟŅŒěŐĭĭĽĩŅĮƤĨĵĔĶĶĴŏĭŊŘŀĚĨƟĬȮŁĺĚěŋƟĵȮŐĸŃėĺŅĴŏĝŊŗŀŒĬĴŋĴĴŀĚĕŀĚĽĩŅĮĬŇĔȮŀħňĨȮĮƤěěŋĭńĬȮŐĸŃŀĬŅėĨĕŀĚ
ĽĩŅĮƤĨĵĔĶĶĴœĪĵȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴĸƟŅĬĬŅȮĽĩŅĮƤĨĵĔĶĶĴĽňŏĕňĵĺĔńĭĔŅĶĶńĔļŅĽŇŗĚŐĺħĸƟŀĴ 
The difference between building and architecture, Basic sciences and arts of architecture, Aesthetics in 
architecture, Architecture in everyday life, Styles and fashions of architecture, Roles and responsibilities 
of architects, How to start working with architects, Ideal architects versus ideal clients, Basic building 
laws and regulations, Basic building materials, How to read and understand architectural drawings, 
Fung-Shi and belief system in the understanding of architect, Past, Present and future of Thai and 
Lanna architecture, Green architecture and its sustainability. 
 

/,0ȮľĴĺħĺŇĝŅŏĜıŅŃ (Field of Specialization) 
1.2.1 ĺŇĝŅŐĔĬ (Core Courses) 

 ĺ,ĝĺ,Ȯ/./ &0.0/./'  ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 3(3-0-6) 
 BIOL 101   Basic Biology 1 
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ĭĪĬŜŅȮĶŃŏĭňĵĭĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĸńĔļĦŃŏĜıŅŃĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶěńħĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĽŅĶŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢ
ŐĸŃŏĴŐĪĭŀĸŇĞŉĴȮıńĬīŋĻŅĽĨĶƢŐĸŃŀĦŌıńĬīŋĻŅĽĨĶƢȮĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚ
ŐĸŃľĬƟŅĪňŗĕŀĚıŊĝȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽńĨĺƢȮŐĸŃĬŇŏĺĻĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴ 
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,Ȯ/.0 (202102)  ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0 1&1-.-4' 
 BIOL 102   Basic Biology 2 
    Pre: ĺ,ĝĺ,101 ŐĸŃȮĺ,ĝĺ,Ȯ103Ȯ 
    Pre: BIOLȮ101 and BIOL 103 
ĔŅĶěńħěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮĽĶňĶĺŇĪĵŅĕŀĚıŊĝ8ȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮĔŅĶĸŜŅŏĸňĵĚȮĔŅĶŏěĶŇĠŐĸŃŏĨŇĭőĨȮŁŀĶƢőĴĬȮŐĸŃĔŅĶ
ĽŊĭıńĬīŋƢȮĶŃĭĭĬŇŏĺĻŐĸŃĔŅĶŀĬŋĶńĔļƢȮĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ8ȮĶŃĭĭĵƞŀĵŀŅľŅĶȮĶŃĭĭĕńĭĩƞŅĵȮĶŃĭĭľŅĵŒěȮĶŃĭĭ
ľĴŋĬŏĺňĵĬőĸľŇĨȮĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭĽńĴįńĽȮĶŃĭĭĨƞŀĴœĶƟĪƞŀȮĶŃĭĭĽŊĭıńĬīŋƢȮŐĸŃĔŅĶŏěĶŇĠ
ĕŀĚĽńĨĺƢ 
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Classification of living organisms, plant physiology8Ȯphotosynthesis, transportation, growth and 
development, hormones and reproduction, ecosystem and conservation,Ȯanimal physiologyȮ8
digestive system, excretory system, respiratory system, circulatory system, immune system, nervous 
system and sensory, endocrine system, reproductive system, and animal development, 
 

 ĺ,ĝĺ,Ȯ103 (202103)  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 1(0-3-0) 
 BIOL 103   Biology Laboratory 1 
    Pre: ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,101   
    Pre: concurrent to BIOL 101 
ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢȮĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢȮĺŇĺńĥĬŅĔŅĶŐĸŃ
ėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĬŊŘŀŏĵŊŗŀıŊĝ ŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮıķĨŇĔĶĶĴȮŐĸŃĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶ 
Microscope, cell structures and functions, cellular respiration, cell divisions, genetics, evolution and 
biological diversity, plant tissues, animal tissues, behavior and population ecology. 
 

 ĺ,ĝĺ,Ȯ104 (202104)  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 1(0-3-0) 
 BIOL 104   Biology Laboratory 2  
    Pre: ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,102   
    Pre: concurrent to BIOL 102 
ĭĪĬŜŅȮĶŃĭĭĬŇŏĺĻŐĸŃĔŅĶŀĬŋĶńĔļƢȮĔŅĶěńħěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮ: ěŋĸŇĬĪĶňĵƢȮıŊĝŐĸŃĽńĨĺƢȮĔŅĵĺŇĳŅėŏĮĶňĵĭŏĪňĵĭŒĬĽńĨĺƢȮĔŅĶ
ŐĸĔŏĮĸňŗĵĬĔƠŅĞȮĶŃĭĭľĴŋĬŏĺňĵĬőĸľŇĨŐĸŃĔŅĶĕńĭĩƞŅĵȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭėĺŅĴĶŌƟĽŉĔȮŁŀĶƢőĴĬĽńĨĺƢȮĔŅĶ
ĽŊĭıńĬīŋƢȮŐĸŃĔŅĶŏěĶŇĠĕńŘĬĨƟĬĕŀĚĨńĺŀƞŀĬĽńĨĺƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮĔŅĶĸŜŅŏĸňĵĚŒĬıŊĝȮĔŅĶėĺĭėŋĴĔŅĶŏĨŇĭőĨŒĬıŊĝȮŐĸŃ
ĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 
Introduction, ecosystem and conservation, classification of microorganisms, plants and animals, 
animal comparative anatomy, gas exchange, circulatory system and excretion, nervous system and 
sense organs, animal hormones, animal reproduction and early embryonic development, 
photsysthesis, transport in plants, plant growth regulationȮand plant reproduction and propagation. 
 

 ĺ,ėĴ,Ȯ/// (203111)  ŏėĴňȮ/ 1&1-.-4' 
 CHEM 111   Chemistry 1  
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ĭĪĬŜŅŐĸŃĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮıńĬīŃŏėĴňŒĬĽŅĶĮĶŃĔŀĭĮĶŃŏĳĪĨƞŅĚŕȮȮĽĴħŋĸŏėĴňȮŀŋĦľıĸ
ĻŅĽĨĶƢŏĝŇĚŏėĴňȮŏėĴňœĲĲƚŅȮĽŅĶĸŃĸŅĵŐĸŃėŀĸĸŀĵħƢȮĔĶħ-ŏĭĽŐĸŃȮȮěĸĬıĸĻŅĽĨĶƢŏĝŇĚŏėĴň 
Introduction and chemical stoichiometry, atomic structures, chemical bonding in various 
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and 
colloids, acid-bases and chemical kinetics. 
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 ĺ,ėĴ,Ȯ//3 (203115)  ĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ /&.-1-.' 
 CHEM 115   Chemistry Laboratory 1 
    Pre: ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,111   
    Pre: concurrent to CHEM 111 
ŏĪėĬŇėĨƞŅĚȮŕȮŒĬĮĢŇĭńĨŇĔŅĶŏėĴňȮĮĢŇĔŇĶŇĵŅĕŀĚĪŀĚŐħĚȮĽŅĶĔŜŅľĬħĮĶŇĴŅĦ8ĔŅĶĽńĚŏėĶŅŃľƢŐėĸŏĞňĵĴŀŀĔĞŅŏĸĨ ĔŅĶ
ĽńĚŏėĶŅŃľƢőıŐĪĽŏĞňĵĴŀŃĸńĴěŅĔŀŃĸŌĴŇŏĬňĵĴĲŀĵĸƢ ıńĬīŃŏėĴňŐĸŃőėĶĚĽĶƟŅĚőĴŏĸĔŋĸ ĽĴħŋĸŏėĴňȮŏŀĬĪńĸĮƖĕŀĚĮĢŇĔŇĶŇĵŅȮ
ŏĞĸĸƢĔńĸĺŅĬŇĔŐĸŃŏĞĸĸƢėĺŅĴŏĕƟĴĕƟĬȮŀŇŏĸŖĔőĪĶĸŇĞŇĽȮĔŅĶľŅĴĺĸőĴŏĸĔŋĸőħĵŀŅĻńĵľĸńĔĔŅĶĸħĸĚĕŀĚěŋħŏĵŊŀĔŐĕŖĚȮ
ĽĴħŋĸĔĶħŏĭĽŐĸŃĭńĲŏĲŀĶƢ ĔĶŅĲĔŅĶœĪŏĪĶĨĶŃľĺƞŅĚĔĶħůŏĭĽ ĔŅĶœĪŏĪĶĨĶŃľĺƞŅĚĔĶħůŏĭĽ Ȯ ĔŅĶľŅŀńĨĶŅĔŅĶ
ŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮ8œŀőŀħŇŏĬĝńĬĕŀĚŐŀĞňőĨĬ ŐĸŃĔŅĶĪħĸŀĚıŇŏĻļ 
Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis of calcium oxalate, 
synthesis of potassium alum from aluminum foils, chemical bonds and molecular structure, 
chemical equilibria, enthalpy of reactions, galvanic and concentration cells, electrolysis, 
determination of molar weight by freezing point depression, acid-base equilibria and buffers, 
titration curves of acid-base, acid-base titration, determination of rate of reaction: iodination of 
acetone and special experiments, 
 

 ĺ,ėĴ,Ȯ0.4 (203206)  ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň   3(3-0-6) 
 CHEM 206    Organic Chemistry for Non-Chemistry Students 
    Pre: ĺ,ėĴ, 104 ľĶŊŀȮĺ,ėĴ,Ȯ111   
    Pre: CHEM 104 or CHEM 111 
ĔŅĶěŜŅŐĬĔŐĸŃĔŅĶŏĶňĵĔĝŊŗŀȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮıńĬīŃŒĬőĴŏĸĔŋĸĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮĮĢŇĔŇĶŇĵŅŏėĴň
ŀŇĬĪĶňĵƢȮŐŀĸŇĲŅĨŇĔœŁőħĶėŅĶƢĭŀĬȮœŀőĞŏĴŀĶŇĞŉĴŐĸŃœŀőĞŏĴŀĶƢőėĶĚĶŌĮȮĽŏĨŀĶŇőŀŏėĴňȮĽŅĶĮĶŃĔŀĭŐŀőĶŐĴĨŇĔȮ
ĽŅĶĮĶŃĔŀĭŐŁőĸŏěĬȮŐŀĸĔŀŁŀĸƢȮĲƖĬŀĸȮŐĸŃŀňŏĪŀĶƢȮŏŀĴňĬȮŐŀĸħňœŁħƢŐĸŃėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮ
ėŅĶƢőĭœŁŏħĶĨȮ]ĸŇĮƕħȮĔĶħŀŃĴŇőĬȮŏĮĮœĪħƢȮŐĸŃőĮĶĨňĬ 
Classification and nomenclature, organic compound analysis, bonding in molecules of organic 
compounds, organic reactions, aliphatic hydrocarbons, isomerism and conformational isomers, 
stereochemistry, aromatic compounds, halogen compounds, alcohols, phenols and ethers, amines, 
aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids, 
peptides and proteins. 
 

 ĺ,ėĴ,Ȯ0.7 (203209) Ȯ ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň               1(0-3-0) 
 CHEM 209                Organic Chemistry Laboratory for Non-Chemistry Students 
   Pre: ĺ,ėĴ,108ȮľĶŊŀȮĺ,ėĴ,Ȯ115;ȮŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ206 
   Pre: CHEM 108 or CHEM 115; and concurrent to CHEM 206 
ŐĬŃĬŜŅŀŋĮĔĶĦƢŐĸŃŐĬĺĮĢŇĭńĨŇŏıŊŗŀėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮŏĪėĬŇėĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮ
œŀőĞŏĴŀĶƢőėĶĚĶŌĮŐĸŃĽŏĨŀĶŇőŀœŀőĞŏĴŀĶƢȮĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢıŊŘĬģŅĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢľŅľĴŌƞĲƤĚĔƢĝńĬŏĭŊŘŀĚĨƟĬ
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Introduction to the equipment and safety procedure in chemistry laboratory, basic laboratory 
techniques in organic chemistry, conformational isomers and stereoisomers, basic organic reactions 
and preliminary analysis of functional groups, 
 

  ĺ,ėı,Ȯ101Ȯ&0.2/./'    ȮȮȮȮėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ     ȮȮȮȮȮȮȮȮȮȮȮ3(2-2-5) 
        CS 101                Introduction to Computer 
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ľĸńĔĔŅĶŐĔƟĮƤĠľŅħƟĺĵėŀĴıŇĺŏĨŀĶƢȮįńĚĚŅĬȮȮĶŃĭĭěŜŅĬĺĬŐĸŃĔŅĶŐĪĬĕƟŀĴŌĸȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮ
őĮĶŐĔĶĴĵƞŀĵȮĔŅĶĬŜŅŏĕƟŅŐĸŃĽƞĚŀŀĔĕƟŀĴŌĸěŅĔœĲĸƢĕńŘĬıŊŘĬģŅĬȮĝĬŇħĕƟŀĴŌĸĬŅĴīĶĶĴȮŐıŖĔŏĔěėŜŅĬĺĦĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Principles of problem solving with computer, flowchart, number system and data representation, 
computer programming, subprogram, basic file I/O, abstract data types, and scientific computation 
package. 
 

      ȮȮȮȮȮĺ,ėı,Ȯ1.0 Ȯ&0.2/.0'ȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3(2-2-5) 
   ȮȮȮȮȮCS 1.0             ȮȮȮȮȮȮ Intelligent Data Analysis: Survey of Techniques and Applications 
 Ȯ  Pre: œĴƞĴň 
   Pre: None 
ĭĪĬŜŅĽŌƞĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮěŅĔĔŅĶěńĭĽŌƞĔŅĶŐĝĶƢȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĪŜŅŒľƟŏľŖĬĳŅıĕƟŀĴŌĸŐĭĭĨŅĶŅĚȮĔŅĶ
ĽŜŅĶĺěŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴȮĔŅĶĮĶŃĴĺĸįĸĔĶŃŐĽĕƟŀĴŌĸĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢœŀőŀĪňȮĔŅĶĨĶĺěěńĭŐĸŃĶŌƟěŜŅĳŅıȮ
ĔŅĶěŜŅĸŀĚħƟĺĵėĺŅĴŏĮƦĬěĶŇĚŏĽĴŊŀĬŐĸŃėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟĮƤĠľŅŏĮƦĬģŅĬŒĬĚŅĬĮĶŃĵŋĔĨƢħƟŅĬĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ 
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,Ȯ//3 (206113)  ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ 1&0-0-3' 
 MATH 113  ȮȮȮȮCalculus for Natural Sciences 1 
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽŜŅľĶńĭŐėĸėŌĸńĽȮĸŇĴŇĨŐĸŃĳŅĺŃĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Elementary mathematics for calculus, limit and continuity of functions, derivative of single variable 
functions and its applications, integration and its applications. 
 

 ĺ,ĲĽ,Ȯ//5 (207117)  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ /&.-1-.' 
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 PHYS 117   Physics Laboratory 1 
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĲƕĽŇĔĽƢıŊŘĬģŅĬȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĔŅĶĪħĸŀĚĨƞŅĚŕȮ
ĪŅĚħƟŅĬĔĸĻŅĽĨĶƢȮŀŋĦľıĸĻŅĽĨĶƢȮėĸŊŗĬȮœĲĲƚŅȮĽĳŅĺŃŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
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,/65 (207187)  ĲƕĽŇĔĽƢȮ/ 1&1-.-4' 
 PHYS 187   Physics 1 
 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ľĬƞĺĵŐĸŃĔŅĶĺńħȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬȮėĸŊŗĬȮŐĸŃŏĽňĵĚȮĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅȮĽĬŅĴœĲĲƚŅȮĽĳŅĺŃŐĴƞŏľĸŖĔŐĸŃ
ĽĬŅĴŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋĔŒľĴƞ 
Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics, 
electricity, electric field, magnetism and magnetic field, optics and modern physics. 
 

         ĺ,Ľĩ,Ȯ262 (208262)        ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮSTAT 040             ȮȮElementary Statistics for Science and Technology 

 Ȯ   Pre: œĴƞĴň 
    Pre: None 
ĔŅĶŀīŇĭŅĵĕƟŀĴŌĸȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĮĶŃĴŅĦŐĸŃĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬŏĔňŗĵĺĔńĭ
ėƞŅŏĜĸňŗĵĮĶŃĝŅĔĶȮĔŅĶĮĶŃĴŅĦŐĸŃĪħĽŀĭĽĴĴĨŇģŅĬŏĔňŗĵĺĔńĭėĺŅĴŐĮĶĮĶĺĬĮĶŃĝŅĔĶȮĔŅĶĮĶŃĴŅĦŐĸŃĪħĽŀĭ
ĽĴĴĨŇģŅĬŏĔňŗĵĺĔńĭĽńħĽƞĺĬĮĶŃĝŅĔĶȮĔŅĶĮĶŃĵŋĔĨƢȮĔŅĶĪħĽŀĭœėĔŜŅĸńĚĽŀĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶ
ĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĸŃĽľĽńĴıńĬīƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŀŅĻńĵįĸĸńıīƢĪňŗœħƟěŅĔőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĽĩŇĨŇ 
Describing data, probability and probability distribution, estimation and hypothesis testing of 
population mean, estimation and hypothesis testing of population variance, estimation and 
hypothesis testing of population proportion, chi-squared test application, analysis of variance, 
regression and correlation analysis, data analysis using results from statistical package 
 

 ĺ,ĝĪ,Ȯ1/3 (211315)  ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ   3(3-0-6) 
 BCT 315   Introductory Biochemistry 
    Pre: ĺ,ėĴ, 202 ľĶŊŀ ĺ,ėĴ,Ȯ204 ľĶŊŀ ĺ,ėĴ,Ȯ206 
    Pre: CHEM 202 or CHEM 204 or CHEM 206 
ĭĪĬŜŅĽŌƞĝňĺŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨ: ŏĞĸĸƢŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮľĸńĔĔŅĶĻŉĔļŅĪŅĚĝňĺŏėĴňȮėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħŀŃĴŇ
őĬŐĸŃőĮĶĨňĬȮŏŀĬœĞĴƢŐĸŃőėŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮĔŅĶĽƞĚįƞŅĬŀŇŏĸŖĔĨĶŀĬŐĸŃĝňĺıĸńĚĚŅĬȮŐĸŃĝňĺŏėĴňĮĶŃĵŋĔĨƢ 



 60 

Introduction to biochemistry of life: cells and subcellular organelles, principles methods of 
biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-enzyme, nucleic 
acids, electron transport and bioenergetics and applied biochemistry. 
 

 ĺ,ĝĪ,Ȯ1/7 (211319)  ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ   1(0-3-0) 
 BCT 319   Introductory Biochemistry Laboratory 
    Pre: ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ĝĪ,Ȯ1/5 
    Pre: concurrent toȮBCT 313 
ėŅĶƢőĭœŁŏħĶĨȮĝňĺıĸńĚĚŅĬȮĸŇıŇħȮőĮĶĨňĬȮŏŀĬœĞĴƢȮŐĸŃĔĶħĬŇĺėĸňŀŇĔ 
Carbohydrates, bioenergetics, lipids, proteins, enzymesȮand nucleic acids. 
 

1.2.2 ĺŇĝŅŏŀĔĭńĚėńĭ (Requirements) 
ĺ,ėĴ,Ȯ236 (203236)    ĮĶŇĴŅĦĺŇŏėĶŅŃľƢ                                               3(3-0-6) 
CHEM 236               Quantitative  Analysis 

Pre: ĺ,ėĴ,111 ľĶŊŀȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ/.2 
Pre: CHEM 111Ȯor concurrent to CHEM 104 

ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĺŇīňĺŇŏėĶŅŃľƢĪŅĚŏėĴňŐĸŃĔŅĶėŜŅĬĺĦŏĭŊŘŀĚĨƟĬȮĽĩŇĨŇŒĬŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮĔŅĶ
ĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏėĴňœĲĲƚŅȮŏĪėĬŇėĔŅĶŐĵĔĽŅĶŏĭŊŘŀĚĨƟĬȮŐĸŃŏĪėĬŇėĽŏĮėőĪĶőĲőĨŏĴĨĶň 
Classification of chemical analysis method and basic calculations, statistics in analytical chemistry, 
volumetric analysis, gravimetric analysis, electrochemical analysis, basic separation techniques, and 
spectrophotometric analysis. 

 

ĺ,ėĴ,Ȯ239 (203239)    ĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ                                    1(0-3-0) 
CHEM 239                 Quantitative  Analysis Laboratory 

Pre: ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ236  
Pre: concurrent to CHEM 236 

ĔġėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚŐĔƟĺŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĮĶŇĴŅĦĺŇŏėĶŅŃľƢĪňŗŏľĴŅŃĽĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŏĨĶňĵĴĽŅĶĸŃĸŅĵŐĸŃĔŅĶėŜŅĬĺĦėĺŅĴŏĕƟĴĕƟĬȮĔŅĶľŅĮĶŇĴŅĦĔĶħŀŃĞŇĨŇĔŒĬĬŘŜŅĽƟĴĽŅĵĝŌőħĵĔŅĶœĪŏĪĶĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶľŅĮĶŇĴŅĦĞňőŀħňőħĵĔŅĶœĪŏĪĶĨȮĔŅĶľŅĮĶŇĴŅĦėĸŀĶňĬŀŇĽĶŃŒĬŐėĸŏĞňĵĴœŁőĮėĸŀœĶĨƢőħĵĔŅĶœĪŏĪĶĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶľŅėƞŅėĺŅĴĔĶŃħƟŅĚĕŀĚĨńĺŀĵƞŅĚĬŘŜŅőħĵĔŅĶœĪŏĪĶĨȮĔŅĶľŅĮĶŇĴŅĦŐėĸŏĞňĵĴőħĵĔŅĶĨĔĨŃĔŀĬȮőıŏĪĬĞŇőŀŏĴĨĶŇĔ
œĪŏĪĶĝńĬ8ȮĮĢŇĔŇĶŇĵŅĔĶħ-ŏĭĽȮėŀĬħńĔőĪŏĴĨĶŇĔœĪŏĪĶĝńĬ8ȮĮĢŇĔŇĶŇĵŅĔĶħ-ŏĭĽȮȮėŌĸŀĴŏĴĨĶŇĔœĪŏĪĶĝńĬ8ȮĮĢŇĔŇĶŇĵŅœŀőŀőħ
ŏĴĨĶňȮĔŅĶľŅĮĶŇĴŅĦŏľĸŖĔőħĵŏĪėĬŇėŏėĴňĽŃŀŅħȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĕŀĚĵŅőħĵĺŇīňőėĶĴŅőĪĶĔĶŅĲƖįŇĺĭŅĚ  

Laboratory safety rules, appropriate use of analytical glassware and measuring equipment, solution 
preparations and concentration calculation, determination of acetic acid in vinegar by titration, 
determination of COD by titration, determination of free chlorine in calcium hypochlorite by 
titration, determination of hardness in water sample by titration, determination of calcium by 
precipitation, potentiometric titration: acid ů base reaction, conductometric titration: acid ů base 
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reaction, coulometric titration: iodometric reaction, determination of iron by green chemistry 
technique, analysis of drug composition by thin layer chromatography. 
 

ĺ,ěĝ,Ȯ205 (215205)  ěŋĸĝňĺĺŇĪĵŅ                            3(3-0-6) 
MICB 205                 Microbiology 

Pre: ĺ,ĝĺ,Ȯ/.0ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2;ȮȮľĶŊŀȮĺ,ĝĺ,Ȯ/25 
Pre: BIOL /.0 and BIOL 104; or BIOL 147 

ĭĪĬŜŅȮĮĶŃĺńĨŇĕŀĚěŋĸĝňĺĺŇĪĵŅȮĺŇīňĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮěŋĸŇĬĪĶňĵƢőıĶŐėĶŇőŀĨȮŐĸŃĵŌŐėĶŇőŀĨȮėĺŅĴľĸŅĔľĸŅĵŐĸŃĔŅĶ
ěńħěŜŅŐĬĔŐĭėĪňŏĶňĵȮőĳĝĬŅĔŅĶŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶŏěĶŇĠĕŀĚěŋĸŇĬĪĶňĵƢȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚěŋĸŇĬĪĶňĵƢ 
ěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶĔƞŀőĶėȮœĺĶńĽŐĸŃĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮěŋĸĝňĺĺŇĪĵŅ
ŀŋĨĽŅľĔĶĶĴŐĸŃŀŅľŅĶȮŐĸŃěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 

Introduction, history of microbiology, the methods in microbiology, prokaryotic and eukaryotic 
microorganisms, bacterial diversity and classification, nutrition and cultivation of microorganisms 
and microbial growth, microbial metabolism, microorganisms and diseases, viruses and 
immunology, microbial genetics and biotechnology, industrial and food microbiology and 
environmental microbiology, 
 

ĺ,ěĝ,Ȯ206 (215206)  ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ        ȮȮȮ      1(0-3-0) 
MICB 206              MicrobiologyȮLaboratory 

Pre: ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ěĝ,Ȯ0.3 
Pre: concurrent to MICB 205 

ŏĪėĬŇėıŊŘĬģŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢȮĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢȮőėĶĚĽĶƟŅĚĕŀĚŐĭėĪňŏĶňĵȮĔŅĶŏěĶŇĠŏĨŇĭőĨ
ŐĸŃīŅĨŋŀŅľŅĶĪňŗĝƞĺĵŒĬĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŒĬĽĳŅıœĶƟŀŀĔĞŇŏěĬȮŐĭĭŐįĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚ
ŐĭėĪňŏĶňĵȮĔŅĶĪŜŅĚŅĬŒĬŐĚƞŏĴĨŅőĭĸŇĞŉĴĕŀĚŐĭėĪňŏĶňĵȮĲƤĚœěȮœĺĶńĽȮĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ ěŋĸ
ĝňĺĺŇĪĵŅĕŀĚĬŘŜŅħŊŗĴȮěŋĸĝňĺĺŇĪĵŅĕŀĚŀŅĔŅĻȮěŋĸĝňĺĺŇĪĵŅĕŀĚħŇĬ 
Basic technique in microbiology, microorganism control, microorganism cultivation, bacterial 
structure, microbial growth and nutrition, anaerobic cultivation, microbial growth phase, microbial 
metabolism, fungi, viruses, immunology, industrial microbiology, drinking water microbiology, air 
microbiology, soil microbiology. 
 

 ĺ,ěĝ,Ȯ302 (215302)   ȮŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮ    1(0-3-0) 
 MICB 302   Microbiological Instrumentation  
                         Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
                                  Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĳŅıĶĺĴŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıĽŜŅľĶńĭěŋĸĝňĺĺŇĪĵŅ ľĸńĔĔŅĶŐĸŃĔŅĶŒĝƟĚŅĬĔĸƟŀĚ
ěŋĸĪĶĶĻĬƢĝĬŇħĨƞŅĚŕȮĔŅĶĺńħĕĬŅħĺńĨĩŋ ľĴƟŀĬŉŗĚęƞŅŏĝŊŘŀȮĨŌƟŀĭęƞŅŏĝŊŘŀȮŀƞŅĚĬŘŜŅėĺĭėŋĴŀŋĦľĳŌĴŇ ĨŌƟĮĸŀħŏĝŊŘŀȮĨŌƟŏĕňŗĵŏĝŊŘŀȮ
őĩħŌħėĺŅĴĝŊŘĬ ĨŌƟĭƞĴŏĝŊŘŀ ŐĸŃĨŌƟŏĸňŘĵĚŏĝŊŘŀĳŅĵŒĨƟĭĶĶĵŅĔŅĻėŅĶƢĭŀĬœħŀŀĔœĞħƢ ľƟŀĚŏĵŖĬȮĨŌƟŐĝƞŐĕŖĚȮĶŃĭĭĔŅĶĔĸńŗĬ-ĔĶŀĚ
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ĬŘŜŅȮŐĸŃŏėĶŊŗŀĚĪŜŅĬŘŜŅĮĶŅĻěŅĔœŀŀŀĬ ĮƕŏĮĨȮœĴőėĶĮƕŏĮĨ ŏėĶŊŗŀĚŏĕĵƞŅȮŏėĶŊŗŀĚŏĕĵƞŅįĽĴĽŅĶ ŐĸŃŏėĶŊŗŀĚĔĺĬĽŅĶĸŃĸŅĵ
ħƟĺĵŐĴƞŏľĸŖĔ ŏėĶŊŗŀĚĝńŗĚœĲĲƚŅȮŏėĶŊŗŀĚĺńħėƞŅėĺŅĴŏĮƦĬĔĶħ-ħƞŅĚ ŏėĶŊŗŀĚĺńħėƞŅĔŅĶħŌħĔĸŊĬŐĽĚȮŏėĶŊŗŀĚĺńħŐĽĚŐĭĭĴŊŀĩŊŀ 
ŏėĶŊŗŀĚľĴŋĬŏľĺňŗĵĚĨĔĨŃĔŀĬ ĩńĚľĴńĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢ ŏėĶŊŗŀĚĺńħĮĶŇĴŅĦŐŀĸĔŀŁŀĸƢȮŏėĶŊŗŀĚĔĸńŗĬĶŃŏľĵĽŅĶŐĭĭľĴŋĬȮŏėĶŊŗŀĚ
ĪŜŅŐľƟĚĳŅĵŒĨƟėĺŅĴŏĵŖĬŐĸŃĽŋĠĠŅĔŅĻȮŏėĶŊŗŀĚŏıŇŗĴĮĶŇĴŅĦĽŅĶıńĬīŋĔĶĶĴȮŏėĶŊŗŀĚŏıŇŗĴĮĶŇĴŅĦĽŅĶıńĬīŋĔĶĶĴŒĬĽĳŅı
ěĶŇĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĮĶŇĴŅĦėŋĦĳŅıĽŅĶıńĬīŋĔĶĶĴ ŏĪėĬŇėŏěĸŀŇŏĸėőĨĶőĲĶňĞňĽĽŜŅľĶńĭĺŇŏėĶŅŃľƢħňŏŀŖĬŏŀőĮĶĨňĬȮ
ŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĩƞŅĵĳŅıŏěĸ ŏĪėĬŇėőėĶĴŅőĪĔĶŅĲƖ ŐĸŃŏėĶŊŗŀĚĴŊŀŀŊŗĬŕ 
Overview of scientific instruments and biosafty for microbiology, principles and instrumentation of 
microscopes and objective measurement, autoclave, hot air oven and water bath, biological safety 
cabinet, laminar flow cabinet, desiccators, Incubator and CO0 incubatorȮ*cool room, freezer, water 
purification and Ȯdeionized  system, pipette, micropipette, shaker, vortex mixer, magnetic stirrer,  
electronic balance, pH meter, spectrophotometer, portable Lux meter, centrifuge, fermenter, 
ebulliometer, rotary evaporator, lyophilizer, thermal cycler and real time PCR system and 
Nanodrop/Biodrop, gel electrophoresis for DNA and proteinȮȮand gel documentation system, 
chromatographic techniques, group discussion: other necessary equipments.   

  

ĺ,ěĝ,303 (215303'Ȯ  ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı            1(1-0-2) 
MICB 303               Intellectual Property and Biological Innovations   

Pre: ĺ,ĝĺȮ/./ȮŐĸŃȮĺ,ĝĺ,Ȯ/.1Ȯ 
Pre: BIOL 101 and BIOL 103 

ĪňŗĴŅŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮŀĬŋĽńĠĠŅŐĸŃĕƟŀĨĔĸĚĶŃľĺƞŅĚĮĶŃŏĪĻŐĸŃŒĬĮĶŃŏĪĻœĪĵĪňŗ
ŏĔňŗĵĺĔńĭĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ ģŅĬĕƟŀĴŌĸĽŇĪīŇĭńĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı ĽŇĪīŇĭńĨĶĕŀĚĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı ĔŅĶěħ
ĽŇĪīŇĭńĨĶĽŇŗĚĴňĝňĺŇĨ ĔŅĶěħĽŇĪīŇĭńĨĶĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıŐĸŃěĶŇĵīĶĶĴȮĶŌĮŐĭĭĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀŊŗĬŕȮ
ĔńĭĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı ŀĬŋĽńĠĠŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃıĶŃĶŅĝĭńĠĠńĨŇėŋƟĴėĶŀĚıńĬīŋƢıŊĝ ĔŅĶ
ėŋƟĴėĶŀĚėĺŅĴĶŌƟĪŅĚĕĬĭĮĶŃŏıĦňȮĻńĔĵĳŅıĪŅĚĝňĺĳŅıŐĸŃĔŅĶĸŃŏĴŇħĪŅĚĝňĺĳŅı 
History and forms of Intellectual Property Protection (IPP), international conventions and national 
law in intellectual property, patent database and biotechnology, patents in biological innovations, 
patenting life forms, patenting of biological innovations and ethics, other forms of IPP for 
innovations in biotechnology, convention of biological diversity and plant varieties protection act, 
protection of traditional knowledge and bioprospecting and biopiracy, 
 

 ĺ,ěĝ,Ȯ1.3 &0.01.3'  ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅ   ȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
 MICB 305   Microbiological Experimental Design 
       Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4 ŐĸŃȮĺ,Ľĩ,Ȯ040 
    Pre: MICB 205 and MICB 206 and STAT 262 
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ĔŅĶĔŜŅľĬħőěĪĵƢĮƤĠľŅĪŅĚěŋĸĝňĺĺŇĪĵŅȮĔŅĶĔŜŅľĬħĮƤěěńĵŐĸŃĽŇŗĚĪħĸŀĚĽŜŅľĶńĭĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸ-
ĝňĺĺŇĪĵŅȮĭƞĚĝňŘĔŅĶĨŀĭĽĬŀĚĕŀĚĨńĺŐĮĶĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮĶŃŏĭňĵĭĺŇīňĪŅĚ
ěŋĸĝňĺĺŇĪĵŅȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮĔŅĶĮĶŃĵŋĔĨƢőĮĶŐĔĶĴȮR ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚěŋĸĝňĺĺŇĪĵŅ 
Problem statement in microbiology, identifying factors and treatment for microbiological 
experimental design, identifying response of factors used in experiment, microbiological 
experimental design, microbiological methodology, analysis of microbiological data, application of 
R program in microbiological experimental data, 
 

 ĺ,ěĝ,Ȯ312 (215312)   ĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ       3(2-3-4) 
 MICB 312  Introductory Phycology and Protozoology 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
őĸĔĕŀĚœĞĵŅőĬŐĭėĪňŏĶňĵȮĽŅľĶƞŅĵȮŐĸŃőıĶőĪĞńĺȮŀĚėƢĮĶŃĔŀĭĨƞŅĚŕȮĕŀĚŏĞĸĸƢȮĺĚěĶĝňĺŇĨȮĔŅĶěńħěŜŅŐĬĔ ĽńĦģŅĬ
ĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮĔŅĶŏıŅŃŏĸňŘĵĚœĞĵŅőĬŐĭėĪňŏĶňĵȮĽŅľĶƞŅĵȮŐĸŃőıĶőĪĞńĺȮŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚȮȮ
ėĺŅĴĽŜŅėńĠŒĬħƟŅĬĨƞŅĚŕȮŐĸŃŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĬĺńĨĔĶĶĴŏĔňŗĵĺĔńĭœĞĵŅőĬŐĭėĪňŏĶňĵȮĽŅľĶƞŅĵȮŐĸŃ
őıĶőĪĞńĺŒĬőĸĔĮƤěěŋĭńĬ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ, 
The world of cyanobacteria algae and protozoa, cell components, life cycles, classification, 
morphology, physiology, ecology and importance of cyanobacteria, algae and protozoa, cultivation 
of cyanobacteria, algae and protozoa and related techniques, knowledge, biotechnology and 
innovation of cyanobacteria algae and protozoa in the current worldȮand related laboratory, 
 

 ĺ,ěĝ,Ȯ313 (215313)   ȮŏľŖħĶŅĺŇĪĵŅ              4(3-3-6) 
 MICB 313   Mycology 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĭĪĬŜŅŏĔňŗĵĺĔńĭŀŅĦŅěńĔĶŏľŖħĶŅȮőėĶĚĽĶƟŅĚĪńŗĺœĮĕŀĚŏľŖħĶŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĺĚĝňĺŇĨĕŀĚŏľŖħĶŅȮŀĬŋĔĶĴĺŇīŅĬĕŀĚŏľŖħĶŅ
ŐĸŃĽŇŗĚĴňĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĬȮĶŅŏĴŊŀĔȮĶŅĬŘŜŅȮĶŅĝńŘĬĨŗŜŅȮŐŀĽőėœĴőėĨŅȮŀŇĴŏıŀŏĲƦėĪƢĲƤĚœěȮŏĭĞŇħŇőŀœĴőėĨŅȮőĳĝĬŅĔŅĶŐĸŃ
ĽĶňĶĺŇĪĵŅĕŀĚŏľŖħĶŅȮıńĬīŋĻŅĽĨĶƢĕŀĚŏľŖħĶŅȮėĺŅĴĽŜŅėńĠĕŀĚŏľŖħĶŅ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
Introduction to the Fungi Kingdom, general structure of fungi, reproduction and life cycle of fungi, 
taxonomy of fungi and related organisms, the slime molds, the aquatic pseudofungi, the lower 
fungi, Ascomycota, the imperfect fungi, Basidiomycota, nutrition and physiology of fungi, genetics 
of fungi and importance of fungi and related laboratory 

 ĺ,ěĝ,Ȯ314 (215314)   œĺĶńĽĺŇĪĵŅ         4(3-3-6) 
 MICB 314  Virology 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4  
   Pre: MICB 205 and MICB 206  
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ĭĪĬŜŅŏĔňŗĵĺĔńĭœĺĶńĽĔƞŀőĶėĽńĨĺƢȮĶŌĮĶƞŅĚȮėŋĦĽĴĭńĨŇȮŐĸŃĔŅĶěŜŅŐĬĔĝĬŇħĕŀĚœĺĶńĽȮĔŅĶŏıŇŗĴěŜŅĬĺĬĕŀĚœĺĶńĽ ıńĬīŋ+ĻŅĽĨĶƢ
ĕŀĚœĺĶńĽȮĔŅĶĕĵŅĵıńĬīŋƢȮĔŅĶŏĔŖĭĶńĔļŅœĺĶńĽ ŐĸŃĔŅĶĨĶĺěľŅŀĬŋĳŅėœĺĶńĽ ȮĨĶĺěĔŅĶĨŇħŏĝŊŘŀœĺĶńĽőħĵŒĝƟŏĪėĬŇėĪŅĚĝňĺ
őĴŏĸĔŋĸŐĸŃĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮĔĸœĔĔŅĶĨŇħŏĝŊŘŀœĺĶńĽŐĸŃĔŅĶĔƞŀőĶėĕŀĚœĺĶńĽȮœĺĶńĽĔƞŀőĶėœĕƟŏĸŊŀħŀŀĔȮŐĸŃĳŌĴŇėŋƟĴĔńĬ
ĭĔıĶƞŀĚ ĳŌĴŇėŋƟĴĔńĬĨƞŀĔŅĶĨŇħŏĝŊŘŀœĺĶńĽȮĵŅĨƟŅĬŏĝŊŘŀœĺĶńĽȮŐĸŃĺńėĞňĬœĺĶńĽȮœĺĶŀĵħƢȮŐĸŃıĶňŀŀĬȮĔŅĶěńħěŜŅŐĬĔȮŐĸŃ
ŀŅĔŅĶĕŀĚőĶėıŊĝĪňŗŏĔŇħěŅĔœĺĶńĽȮĔŅĶĩƞŅĵĪŀħŐĸŃĔŅĶĶŃĭŅħĕŀĚœĺĶńĽĔƞŀőĶėıŊĝȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Introduction to animal viruses, morphology, properties and classification of viruses, multiplication 
of viruses, viral genetics, propagation, maintenanceȮand detection of the virus particles, molecular 
and immunological detection of viral infection, mechanism of viral infection and viral pathogenesis, 
dengue and immunodeficiency viruses, immunity against viral infection, antiviral agents and viral 
vaccine, viroid and prion, classification and symptoms of plant disease caused by viruses, 
transmission and epidemiology of plant virusesȮand related laboratory, 

 ĺ,ěĝ, 431 (215431)Ȯ      ıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ  3(2-3-4) 
. MICB 411ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMicrobial Genetics 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ ĽŅĶıńĬīŋĔĶĶĴ ŐĸŃĔŅĶěŜŅĸŀĚĨńĺĕŀĚħňŏŀŖĬŏŀȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ
ŒĬŐĭėĪňŏĶňĵ ĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ ėĺŅĴŏĽňĵľŅĵ ŐĸŃĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮĔŅĶŐĸĔŏĮĸňŗĵĬĵňĬ ŐĸŃĪ
ĶŅĬĽőĮĞŀĬ ıńĬīŋĻŅĽĨĶƢĕŀĚŐĭėŏĪŀĶŇőŀĲŅě ıńĬīŋĻŅĽĨĶƢĕŀĚŏĝŊŘŀĶŅȮıńĬīŋĻŅĽĨĶƢĕŀĚĽŅľĶƞŅĵ ĔŅĶŏıŇŗĴĮĶŇĴŅĦħňŏŀŖĬ
ŏŀ ŐĸŃĔŅĶľŅĸŜŅħńĭŏĭĽĕŀĚħňŏŀŖĬŏŀ ĔŅĶőėĸĬĵňĬŐĸŃĔŅĶĭƞĚĭŀĔĸńĔļĦŃĕŀĚőėĸĬĸŌĔįĽĴ ĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňħň
ŏŀŖĬŏŀĸŌĔįĽĴ ĭĪĬŜŅŏĔňŗĵĺĔńĭĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Fundamental of microbial genetics, genetic material and DNA replication, gene expression in 
bacteria, regulation of gene expression, DNA damage and repair, genetic exchange and transposons, 
bacteriophage genetics, fungal genetics, algal genetics, amplification of DNA and DNA sequencing, 
gene cloning and characterization of recombinant clones, application of recombinant DNA 
technology, introduction to Bioinformatics and related laboratory, 

 ĺ,ěĝ, 441 (215441)Ȯ      ĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ  3(2-3-4) 
 MICB 441                    Bacterial Physiology 
   Pre: ĺ,ėĴ,Ȯ0.6ȮŐĸŃȮĺ,ėĴ,Ȯ0.9 ŐĸŃ ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮ 
   ĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: CHEM 206 and CHEM 209Ȯand MICB 205 and MICB 206; or  
   MICB 207 and MICB 208 
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŏĞĸĸƢŐĭėĪňŏĶňĵȮĔŅĶŏĔŇħıŀĸŇŏĴŀĶƢŐĸŃĔŅĶĶĺĴĨńĺĔńĬĕŀĚĽƞĺĬĮĶŃĔŀĭĕŀĚŏĞĸĸƢ
ŐĭėĪňŏĶňĵ ĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵŐĸŃĔŅĶŏĮĸňŗĵĬĽĳŅıĕŀĚŏĞĸĸƢ ĮƤěěńĵĪŅĚĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠĕŀĚ
ŐĭėĪňŏĶňĵ ĔŅĶĪŜŅĚŅĬĮĶŃĽŅĬĔńĬĕŀĚŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ ĔŅĶĬŜŅĽŅĶŀŅľŅĶŏĕƟŅŏĞĸĸƢŐĸŃ
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ĔŅĶŒĝƟ ŏĴŐĪĭŀĸŇĞŉĴĕŀĚĔŅĶĽĶƟŅĚıĸńĚĚŅĬ ŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚĽŅĶĮĶŃĔŀĭŀĬŇ
ĬĪĶňĵƢȮĬŇŏĺĻĺŇĪĵŅĪŅĚĽĶňĶĺŇĪĵŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Structure and function of bacterial cell components, polymerization and assembly of bacterial cell 
parts, bacterial cell growth and cellular differentiation, environmentalȮfactors affecting on bacterial 
growth, coordination of metabolic reactions, regulation of gene expression, nutrient uptake and 
assimilation, energy metabolism, metabolism of organic compounds, metabolism of inorganic 
compounds, physiological ecologyȮand related laboratory, 
  

 ĺ,ěĝ, 462 (215462)       ĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵ   ȮȮȮȮȮȮȮȮȮȮȮ4(2-6-4) 
 MICB 462          Systematic Bacteriology 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ľĸńĔŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĭėĪňŏĶňĵȮľĸńĔŏĔĦĤƢĔŅĶěńħľĴĺħľĴŌƞŐĸŃŐĬĺĮĢŇĭńĨŇĽŜŅľĶńĭŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĭėĪňŏĶňĵȮ
ľĸńĔĔŅĶĨńŘĚĝŊŗŀŐĭėĪňŏĶňĵĝĬŇħŒľĴƞŒĬĶŃħńĭĽĮƖĝňĽƢȮĔŅĶŏıŅŃŏĸňŘĵĚŐĭėĪňŏĶňĵŏıŊŗŀĔŅĶěńħěŜŅŐĬĔĝĬŇħȮĺŇīňĔŅĶŒĬĔŅĶĭƞĚĭŀĔ
ĝĬŇħĕŀĚŐĭėĪňŏĶňĵ ĔŅĶŏĔŖĭĶńĔļŅŏĝŊŘŀŐĭėĪňŏĶňĵȮĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵőħĵŀŅĻńĵŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮľĸńĔĔŅĶŐĸŃ
ĔĸœĔĔŅĶĪħĽŀĭĪŅĚĝňĺŏėĴňŏıŊŗŀĭƞĚĭŀĔĝĬŇħĕŀĚŐĭėĪňŏĶňĵȮĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵĨŅĴĶŃĭĭĽŅĔĸȮŀĬŋĔĶĴĺŇīŅĬ
ŐĭĭĬŇĺŏĴŀĶŇŏėŇĸȮŀĬŋĔĶĴĺŇīŅĬŐĭĭıŀĸŇĲŅĽŇĔȮĺŇīňĔŅĶĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸĽŜŅľĶńĭŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĭėĪňŏĶňĵȮĺŇīňĔŅĶ
ĪŅĚıńĬīŋĻŅĽĨĶƢŒĬĔŅĶĭƞĚĭŀĔĝĬŇħŐĭėĪňŏĶňĵȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Principles of bacterial taxonomy, taxonomic criteria and practices for bacteria, bacterial 
nomenclature: bacterial species, culture-based bacteriology, methods for bacterial identification, 
preservation of bacteria, chemotaxonomy, principles and mechanism of biochemical tests for 
bacterial identification, classification of bacteria based on the universal system, numerical 
taxonomy, polyphasic taxonomy, molecular biology approaches to bacterial taxonomy, genetic 
methods in bacterial identification and related laboratory. 
 

 ĺ,ěĝ, 471 (215471)       ĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ   3(2-3-4) 
  MICB 471         Microbial Ecology 
   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĭĪĭŅĪŐĸŃėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢŒĬĶŃĭĭĬŇŏĺĻȮĶŃĭĭĬŇŏĺĻĕŀĚěŋĸŇĬĪĶňĵƢȮŐľĸƞĚĪňŗŀĵŌƞĕŀĚěŋĸŇĬĪĶňĵƢŐĸŃěŋĸ-ĝňĺŅĸńĵ 
ĺńĢěńĔĶĔŅĶľĴŋĬŏĺňĵĬīŅĨŋ ĔŅĶĭŜŅĭńħĪŅĚĝňĺĳŅıŐĸŃĔŅĶĭŜŅĭńħĬŘŜŅĪŇŘĚȮěŋĸĝňĺĺŇĪĵŅĕŀĚĽŇŗĚŐĺħĸƟŀĴĪňŗĴĬŋļĵƢĽĶƟŅĚĕŉŘĬ  
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢŒĬŏĕĨĶƟŀĬĝŊŘĬ ĺŇīňĔŅĶŒĬĔŅĶĻŉĔļŅĬŇŏĺĻĺŇĪĵŅěŋĸŇĬĪĶňĵƢ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĪŅĚĬŇŏĺĻĺŇĪĵŅěŋĸŇĬĪĶňĵƢȮĔŅĶĨĶĺěĺńħĔŇěĔĶĶĴĕŀĚěŋĸŇĬĪĶňĵƢŒĬĽŇŗĚŐĺħĸƟŀĴ ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĮĶŃĝŅĔĶ8ȮěŋĸŇĬĪĶňĵƢȮıŊĝȮ
ŐĸŃĽńĨĺƢ  ĔŅĶėĺĭėŋĴőħĵĝňĺĺŇīň  ĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶ ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢŒĬĶŃĭĭĬŇŏĺĻŀŅľŅĶ  
ĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
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Roles and significance of microbes in ecosystems, microbial ecosystems, microbial habitat and 
microbiome, nutrient cycles, bioremediation and wastewater treatment, microbiology of the built 
environment, microbial diversity of tropical area, methods in microbial ecology study, microbial 
ecology data analysis, microbial activity measurements in environment, population interaction: 
microbes, plants and animals,  biological control, the role of microorganisms in food, Inter-
relationships among microbial species in food ecology, environmental factors affecting the control 
of microorganisms in foodȮand related laboratory. 
 

 ĺ,ěĝ,Ȯ27/Ȯ&215491)    ĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ      1(1-0-2) 
 MICB 491                 Microbiology Seminar 
                     Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2  
                               Pre: fourth year standing 
ĺŇīňĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶȮȮĔŅĶĭĶĶĵŅĵŐĸŃŀĳŇĮĶŅĵőħĵĺŇĪĵŅĔĶĶńĭŏĝŇĠȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬőħĵĬńĔĻŉĔļŅ
ŀĳŇĮĶŅĵŐĸŃĽĶŋĮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ ĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ'Satisfactory: S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒě Ȯ
'Unsatisfactory: U)   
How to present academic researchȮ*presentation and discussion by invited speakers, presentation 
by students, discussion and conclusion. Grading will be given on satisfactory or unsatisfactory basis. 
. 

 ĺ,ěĝ,Ȯ272Ȯ&215492)    ĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ      1(1-0-2) 
 MICB 492                 Microbiology Reports 
                     Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2  
                               Pre: fourth year standing 
ĔŅĶŏĕňĵĬĶŅĵĚŅĬĮƤĠľŅıŇŏĻļȮĔŅĶŏĕňĵĬĭĪėńħĵƞŀȮĪĭĪĺĬŏŀĔĽŅĶ-ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮ ĺńĽħŋŀŋĮĔĶĦƢȮŐĸŃįĸĔŅĶĺŇěńĵȮȮȮ
ŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵȮĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĔŅĶŏĕňĵĬŏŀĔĽŅĶŀƟŅĚŀŇĚȮĔŅĶěńħĪŜŅĶŌĮŏĸƞĴĮƤĠľŅıŇŏĻļȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ
ŐĭĭőĮĽŏĨŀĶƢȮĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚěŋĸĝňĺĺŇĪĵŅȮĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ'Satisfactory: S) 
ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ'Unsatisfactory: U) 
Special problem report writing, abstract writing, literature review, material, methods and results, 
discussion, conclusion and references, how to prepare special problem report, poster presentation, 
experience on writing microbiological articles. Grading will be given on satisfactory or unsatisfactory 
basis 
 

 ĺ,ěĝ,Ȯ271Ȯ&215493)     ĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ     3(0-9-0) 
 MICB 493                  Special Project in Microbiology 
                      Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2 ŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
                      Pre: fourth year standing and consent of Biology Department 
ŏĮƦĬĔŅĶĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěŋĸĝňĺĺŇĪĵŅȮĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅĴňėĺŅĴĽĬŒěĶƞĺĴĔńĬȮĞŉŗĚĔŅĶĪŜŅĺŇěńĵ
ĬňŘŀŅěĪŜŅĺŇěńĵŏħňŗĵĺľĶŊŀŏĮƦĬĔĸŋƞĴĶŃľĺƞŅĚȮ /-1Ȯ ėĬȮ őħĵĴňĮĶŇĴŅĦĚŅĬŐĸŃĕŀĭŏĕĨĪňŗŏľĴŅŃĽĴĔńĭěŜŅĬĺĬĬńĔĻŉĔļŅŐĸŃ



 67 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ1ȮľĬƞĺĵĔŇĨȮĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Satisfactory: 
S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory: U) 
Research in microbiology related topic with common interest between supervisor and student. The 
research can be carried out individually or group of 1-3 people depending on the amount and 
scope of studyȮ,A proper written report and oral examination are required. Grading will be given on 
satisfactory or unsatisfactory basis,Ȯ 
 

 ĺ,ěĝ,Ȯ272Ȯ&215494)    ĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(0-18-0)Ȯ 
 MICB 494                 Training in Microbiology 
                      Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2  
                                Pre: Fourth year standing 
ĔŅĶİƗĔĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮľĬƞĺĵĚŅĬĺŇěńĵȮĽĩŅĭńĬȮľĶŊŀĚŅĬŀŊŗĬĪňŗŏĪňĵĭŏĪƞŅĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚįŌƟ
ėĺĭėŋĴĔŅĶİƗĔĚŅĬȮ ŐĸŃ-ľĶŊŀŀŅěŅĶĵƢ œĴƞĬƟŀĵĔĺƞŅȮ05.ȮĝńŗĺőĴĚȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕňĵĬĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀįĸĔŅĶ
İƗĔĚŅĬȮĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Satisfactory: S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory: U) 
Practical training in industry, research institute or equivalent job under supervision of trainer(s) 
and/or instructor(s) at least 05. hours. A written report and oral presentation are required. Grading 
will be given on the satisfactory or unsatisfactory basis.  
   

 ĪĬ.ĳĺ. 361 (506361)   ĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ    3(2-2-4)  
 IMM 361                    General Immunology 
                       Pre: ĺ,ĝĺ,Ȯ/.0ȮľĶŊŀȮĺ,ĝĺ,Ȯ/.6ȮľĶŊŀȮĺ,ĝĺ,Ȯ//0 
                       Pre: BIOL 102 or BIOL 108 or BIOL 112 
ĺŇĺńĥĬŅĔŅĶĕŀĚĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮĔĸœĔĔŅĶĮƚŀĚĔńĬőĶėĕŀĚĶƞŅĚĔŅĵȮĕĭĺĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮĺŇīňĔŅĶĨƞŅĚŕȮ
ŏıŊŗŀĪħĽŀĭĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮ ŏĪėĬŇėĔŅĶĨĶĺěĺńħőħĵŀŅĻńĵĺŇīňĪŅĚĳŌĴŇėŋƟĴĔńĬȮ őĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭ
ĳŌĴŇėŋƟĴĔńĬȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĳŌĴŇėŋƟĴĔńĬŒĬĔŅĶĮƚŀĚĔńĬŐĸŃĶńĔļŅőĶė 
Development of immune system, defense mechanisms, immune responses and regulation, 
evaluation of immune responses, immunological techniques, and diseases related to immune 
system, application of immunological knowledge for prevention and treatment of diseases. 
 

 1.2.3 ĺŇĝŅŏŀĔŏĸŊŀĔȮ&Major Electives) 
 ĺ,ĝĺ,Ȯ1.2Ȯ&202304'ȮȮȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2(1-2-4) 
 BIOL 304                  Creative Media for Biology Information 
                                         Pre: ĺ,ĝĺ,Ȯ/.0ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2 
                      Pre: BIOL 102 and BIOL 104 
 
ĭĪĬŜŅŐĸŃĭĪĭŅĪĕŀĚĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ ĝĬŇħŐĸŃĮĶŃŏĳĪĕŀĚĽŊŗŀȮ ŐĸŃĔŅĶŏĸŊŀĔŒĝƟŒľƟŏľĴŅŃĽĴĔńĭ
ĕƟŀĴŌĸŏĸŊŀĔĽĶĶĪŅĚĝňĺĺŇĪĵŅȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅĽŜŅľĶńĭĽĶƟŅĚĽŊŗŀȮĔŅĶĽĶƟŅĚŐĸŃĮĶńĭŐĨƞĚĳŅıĩƞŅĵħŇěŇĪńĸŏıŊŗŀŒĝƟ
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ŒĬĔŅĶĬŜŅŏĽĬŀĚŅĬĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚŐĸŃĨńħĨƞŀėĸŇĮĺŇħňőŀŏıŊŗŀŒĝƟŒĬĔŅĶĬŜŅŏĽĬŀĚŅĬĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚĽŊŗŀŐĭĭ
ŀŇĬőĲĔĶŅĲƕĔĕŀĚĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚőĮĽŏĨŀĶƢĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Introduction and the roles of scientific communication, types of media and proper media for 
selected biological data, biological data preparation for creating media, creating and editing digital 
photo for presenting biological data, making and editing VDO clips for presenting biological data, 
making Infographic media with biological data, creating a poster presentation for biology 
information and laboratories on related lecture topics. 
 

 ĺ,ĝĺ,Ȯ131Ȯ&202353'ȮȮȮȮĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
 BIOL 353ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPlant Morphology 
                    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮPre: ĺ,ĝĺ, 102 ŐĸŃȮĺ,ĝĺ, 104Ȯ 
                     Pre: BIOL 102 and BIOL 104Ȯ 
ĔŅĶĔŜŅŏĬŇħĕŀĚıŊĝŐĸŃĔŅĶěńħěŜŅŐĬĔȮıŊĝœĴƞĴňĪƞŀĸŜŅŏĸňĵĚȮĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝĴňĪƞŀĸŜŅŏĸňĵĚȮıŊĝĴňĪƞŀĸŜŅŏĸňĵĚĝńŘĬĨŗŜŅȮıŊĝŒĬ
ĔĸŋƞĴŏĲƕĶƢĬȮĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝĴňŏĴĸŖħȮıŊĝŏĴĸŖħŏĮĸŊŀĵȮıŊĝħŀĔŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Origin of plants and classification, non- vascular plants, evolution of vascular plants, lower 
tracheophytes, ferns, evolution of seed plants, gymnosperms and angiosperms and related 
experiments. 
 

 ĺ,ĝĺ,Ȯ15/Ȯ&0.015/'ȮȮȮȮĬŇŏĺĻĺŇĪĵŅ 2(1-1-4) 
ȮȮȮȮȮȮȮȮȮȮȮBIOL 371ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEcology 
                     Pre: ĺ,ĝĺ, 102 ŐĸŃȮĺ,ĝĺ, 104Ȯ 
                     Pre: BIOL 102 and BIOL 104Ȯ 
ĺŇĺńĥĬŅĔŅĶȮŐĸŃĔŅĶŏĔŇħĽŇŗĚĴňĝňĺŇĨĝĬŇħŒľĴƞȮĽŇŗĚŐĺħĸƟŀĴĪŅĚĔŅĵĳŅıȮŐĸŃĔŅĶĮĶńĭĨńĺȮĽŇŗĚěŜŅŏĮƦĬŒĬĔŅĶħŜŅĶĚĝňıȮŐĸŃ
ĪĶńıĵŅĔĶȮ ĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶȮ ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨȮ ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ ĝňĺĳŌĴŇĻŅĽĨĶƢȮ ĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŐĪĬĪňŗȮĔŅĶĩƞŅĵĪŀħıĸńĚĚŅĬȮŐĸŃĔŅĶľĴŋĬŏĺňĵĬīŅĨŋŀŅľŅĶȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĮĶŃŏĴŇĬĶŃĭĭĬŇŏĺĻȮĴĬŋļĵƢ
ĔńĭĶŃĭĭĬŇŏĺĻȮĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŀŀĔĳŅėĽĬŅĴľĶŊŀĴňĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Evolution and speciation, physical environments and adaptation, conditions and resources, 
population ecology, species interaction, biodiversity, biogeography, succession, flux of energy and 
flux of matter, tools for assessing ecosystem, man and ecosystems, environmental problems and 
field trip or related laboratories. 
 

 ĺ,ĝĺ,Ȯ211Ȯ&202433'ȮȮħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ                                       3(3-0-6) 
 BIOL 433                DNA Barcoding and Applications 
                    Pre: ĺ,ĝĺ, 231 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
                  Pre: BIOL 231 or consent of the departmentȮ 
ėĺŅĴĶŌƟıŊŘĬģŅĬıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĶŊŗŀĚěňőĬĴŒĬŀŀĶƢŐĔŏĬĸĸƢȮľĸńĔĔŅĶĕŀĚħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶŒĝƟȮĺŇīňĔŅĶĪŅĚħň
ŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚȮĔŅĶŏĸŊŀĔŐĸŃĔŅĶŒĝƟħňŏŀŖĬŏŀĭŅĶƢőėƟħȮĕƟŀħňŐĸŃĕƟŀŏĽňĵĕŀĚĺŇīňĔŅĶħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚȮĔŅĶŒĝƟħňŏŀŖĬŏŀ
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ĭŅĶƢőėƟħħŇŘĚĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢœŁŏĶĽőĞĸŌĝńĬŏĴĸĨŇŘĚȮĔŅĶĮĶŃĵŋĔĨƢħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚȮĔŅĶĺŇŏėĶŅŃľƢĭĪėĺŅĴĺŇěńĵħƟŅĬħň
ŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚ 
Fundamental knowledge on molecular genetics ů Organelle genomes, principle of DNA barcoding 
and its use, DNA barcoding methods, choosing and using DNA barcode, advantages and 
disadvantages of DNA barcoding method, uses of DNA barcoding and High Resolution Melting 
analysis, DNA barcoding applications, analysis of DNA barcode research articles 
 

 ĺ,Ľĺ,Ȯ12.Ȯ&214340'  ĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅ                                                  2(2-0-4) 
 ZOOL 340              Laboratory Animals in Biology 
                              Pre: ĺ,ĝĺ, 102 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
                    Pre: BIOL 102 or consent of the departmentȮ 
ėĺŅĴĽŜŅėńĠĕŀĚĽńĨĺƢĪħĸŀĚŒĬĚŅĬĺŇěńĵȮ ĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮ ĸńĔļĦŃĪŅĚĝňĺĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴ
ĽńĨĺƢĪħĸŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟĽńĨĺƢȮĔŅĶŏĸňŘĵĚŐĸŃħŌŐĸĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮőĶėĕŀĚĽńĨĺƢĪħĸŀĚŐĸŃőĶėĨŇħĨƞŀ
ěŅĔĽńĨĺƢĪħĸŀĚĽŌƞėĬȮŏĪėĬŇėĽŜŅľĶńĭĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮȮŀŅĝňĺŀĬŅĴńĵŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚįŌƟŒĝƟĽńĨĺƢĪŅĚŏĸŊŀĔ
ŀŊŗĬŏıŊŗŀĪħŐĪĬĔŅĶĪħĸŀĚŒĬĽńĨĺƢ 
The importance of laboratory animals in research works, use of laboratory animals in biology, 
biology and behaviors of laboratory animals, ethics of animal use, rearing and care of laboratory 
animals in biology, diseases of laboratory animals and zoonosis,  techniques for the laboratory 
animals in biology, occupational health and safety and alternatives for animal experimentation. 
 

ĺ,ěĝ,Ȯ301 (215301)    ĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶȮȮȮȮȮȮȮȮȮ         2(2-0-4)ȮȮȮ 
                ŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮ 
 MICB 301          Food and Microbiological Laboratory Quality Assurances 

                       Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
                       Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ľĸńĔŏĔĦĤƢĺŇīňĔŅĶĪňŗħňŒĬĔŅĶįĸŇĨŀŅľŅĶěňŏŀŖĴıň ěŋĸŇĬĪĶňĵƢĔńĭĕƟŀĔŜŅľĬħěňŏŀŖĴıňȮĔġľĴŅĵŐĸŃěňŏŀŖĴıňĽŅĔĸȮ'őėŏħŖĔĞƢ)   
ĔŅĶĬŜŅĶŃĭĭėŋĦĳŅıěňŏŀŖĴıňœĮĮĶŃĵŋĔĨƢȮȮȮěŋĸŇĬĪĶňĵƢĔńĭĶŃĭĭĮĶŃĔńĬėŋĦĳŅıŀŅľŅĶŏŀĝŏŀĞňĞňıň Ȯ ĔŅĶĨĶĺěĮĶŃŏĴŇĬ
ĶŃĭĭŏŀĝŏŀĞňĞňıň   ĕƟŀĔŜŅľĬħĴŅĨĶģŅĬĶŃĭĭĭĶŇľŅĶĚŅĬėŋĦĳŅıœŀŏŀĽőŀ /7..ȮĶŃĭĭėŋĦĳŅıľƟŀĚĮĢŇĭńĨŇĔŅĶĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸISO-IEC /5.03ȮĻŉĔļŅħŌĚŅĬĳŅėĽĬŅĴ  
Good manufacturing practice (GMP), microbes and GMP criteria, law and CODEX, application of 
GMP, microbes and HACCP food quality assurance, evaluation of HACCP, criteria for ISO 9001, 
ISO/IEC 17025, field study. 

 
 

ĺ,ěĝ,Ȯ304 (215304)    ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĶŌĮŐĭĭīŋĶĔŇěŒľĴƞĪŅĚěŋĸĝňĺĺŇĪĵŅ 1(1-0-2) 
MICB 304        New product and Platform Development in Microbiology 

 Ȯ  ȮPre: ĺ,ěĝ,Ȯ0.3 
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   Pre: MICB 205 
ŏĪėĬŇėĔŅĶŀŀĔŐĭĭȮĔŅĶıńĥĬŅȮŐĸŃĔŅĶěńħĔŅĶįĸŇĨĳńĦĤƢȮŐĸŃĭĶŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅ ĔŅĶĺŇŏėĶŅŃľƢĨĸŅħĪŅĚěŋĸ
ĝňĺĺŇĪĵŅ ĔŅĶıńĥĬŅŐĬĺėŇħŐĸŃĶŌĮŐĭĭĔŅĶŏĕƟŅĽŌƞĨĸŅħĪŅĚěŋĸĝňĺĺŇĪĵŅ ĔŅĶĮĶńĭŐĬĺėŇħŐĸŃĶŌĮŐĭĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĸŌĔėƟŅ ĔŅĶŏĸŊŀĔįĸŇĨĳńĦĤƢŐĸŃĶŌĮŐĭĭīŋĶĔŇěĪŅĚěŋĸĝňĺĺŇĪĵŅ ĔŅĶıńĥĬŅĽƞĺĬĮĶŃĽĴĪŅĚĔŅĶĨĸŅħĽŜŅľĶńĭĽŇĬėƟŅĭĶŇĔŅĶ
ŐĸŃĶŌĮŐĭĭīŋĶĔŇěŒľĴƞ ĔŅĶĪħĽŀĭĨĸŅħŐĸŃĔŅĶĭĶŇľŅĶĺĚěĶįĸŇĨĳńĦĤƢĪŅĚěŋĸĝňĺĺŇĪĵŅ 
Techniques in designing developing and managing new products and services in microbiology, 
market analysis in microbiology, concept and platform development for entering to the market in 
microbiology, concept and platform adjustment to customer need and desire, product and 
business platform selection in microbiology, market mixing development for new product and 
service in microbiology, market testing, and life cycle management of microbiological product. 
 

         ĺ,ěĝ,Ȯ311 (215311) ȮȮ  ŐŀĔĨŇőĬœĴĞňĽŏĭŊŘŀĚĨƟĬ    ȮȮȮȮȮ3(2-3-4) 
MICB 311        Introduction to Actinomycetes 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĭĪĬŜŅŏĔňŗĵĺĔńĭŐŀĔĨŇőĬœĴĞňĽĨƢȮŏĪėĬŇėĔŅĶŐĵĔŏĝŊŘŀŀĵƞŅĚěŜŅŏıŅŃȮėĺŅĴľĸŅĔľĸŅĵĕŀĚŐŀĔĨŇőĬœĴĞňĽĨƢȮŀĬŋĔĶĴĺŇīŅĬ
ĕŀĚŐŀĔĨŇőĬœĴĞňĽĨƢȮȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚŐŀĔĨŇőĬœĴĞňĽĨƢĔńĭŐĴĸĚȮĬŇŏĺĻĺŇĪĵŅĕŀĚŐŀĔĨŇőĬœĴĞňĽĨƢȮȮĔŅĶŏěĶŇĠŐĸŃĔŅĶ
ŏĔŖĭĶńĔļŅȮȮŏĴŐĪĭŀĸŇĞŉĴȮěňőĬĴŇĔĽƢŏĮĶňĵĭŏĪňĵĭȮȮĵŅĮĢŇĝňĺĬŃŐĸŃĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıĝĬŇħŀŊŗĬȮĔŅĶĮĶŃĵŋĔĨƢ
ĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĶŃĵŋĔĨƢŒĬŀŋĨĽŅľĔĶĶĴȮĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶŏĔļĨĶȮŐŀĔĨŇőĬœĴĞňĽĨƢĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚ
ĔŅĶŐıĪĵƢ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Introduction to actinomycetes, selective isolation technique, diversity of actinomycetes, taxonomy 
of actinomycetes, actinomycetes and interaction with insects, ecology of actinomycetes, growth 
and preservation, metabolism, comparative genomics, antibiotics and other bioactive compounds, 
environmental applications, industrial applications, agricultural applications, medically important 
actinomycetesȮand related laboratory. 

 

ĺ,ěĝ,Ȯ371 (0/3151)   ěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘŜŅ Ȯ    3(2-3-4) 
MICB 371              Aquatic Microbiology 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4  
   Pre: MICB 205 and MICB 206  
ĽĳŅıŐĺħĸƟŀĴĕŀĚěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮȮŀŇĪīŇıĸĕŀĚĮƤěěńĵĪŅĚĔŅĵĳŅıŐĸŃŏėĴňĪňŗĴňĨƞŀěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮŐĭėĪňŏĶňĵŐĸŃĔŅĶŒĝƟ
ŏĮƦĬħńĝĬňĝňĺĳŅıĭƞĚĝňŘėŋĦĳŅıĬŘŜŅȮĲƤĚœěŒĬĬŘŜŅŐĸŃėĺŅĴĽŜŅėńĠȮȮœĺĶńĽŒĬĬŘŜŅŐĸŃėĺŅĴĽŜŅėńĠȮŐŀĔĨŇőĬĴńĵĞňĽĨƢŒĬĬŘŜŅŐĸŃ
ėĺŅĴĽŜŅėńĠȮȮőıĶőĪĞńĺȮŐĸŃėĺŅĴĽŜŅėńĠȮȮĽŅľĶƞŅĵȮȮœĞĵŅőĬŐĭėĪňŏĶňĵŐĸŃĽŅĶıŇļȮĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬ
ĔĶŃĭĺĬĔŅĶľĴŋĬŏĺňĵĬīŅĨŋŀŅľŅĶȮĔĶŃĭĺĬĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵȮĔŅĶĭŜŅĭńħĴĸıŇļőħĵěŋĸŇĬĪĶňĵƢȮȮėĺŅĴĽŜŅėńĠĪŅĚŏĻĶļģĔŇě
ĕŀĚěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
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Environments of aquatic microorganisms, the influence of physical and chemical factors on 
aquaticmicroorganisms, bacteria and bioindicator of water quality, aquatic fungi, aquatic viruses, 
aquatic actinomycete, protozoaȮand their importance, algae, cyanobacteria and their toxins, the 
role of microorganisms in the cycling of elements, wastewater treatment process, bioremediation 
by aquatic microorganism, the economic significance of aquatic microorganisms and related 
laboratory. 
 

ĺ,ěĝ, 381 (0/3161'ȮȮ ěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
 MICB 381         Normal Flora and Pathogenic Microorganisms in Human 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĬŋļĵƢ ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭĴĬŋļĵƢ ŏĝŊŘŀĮĶŃěŜŅĩŇŗĬŒĬĶŃĭĭĶƞŅĚĔŅĵ ĔŅĶėĺĭėŋĴĔŅĶ
ŏěĶŇĠ ŐĸŃĔŅĶĪŜŅĸŅĵěŋĸŇĬĪĶňĵƢ ĔĸœĔĔŅĶĨŇħŏĝŊŘŀěŋĸŇĬĪĶňĵƢ ĶŃĭŅħĺŇĪĵŅ ŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚěŋĸŇĬĪĶňĵƢĔƞŀőĶė ĔŅĶ
ĮƚŀĚĔńĬĔŅĶĨŇħŏĝŊŘŀĕŀĚěŋĸŇĬĪĶňĵƢŒĬĶŃĭĭĶƞŅĚĔŅĵ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Microorganisms related to human, interaction between microorganisms and human, normal flora in 
body systems, control of growth and destruction of microorganisms, mechanism of microbial 
infections, epidemiology and transmission of pathogens and protection from microbial infections in 
body systemsȮand related laboratory. 

 

Ȯĺ,ěĝ,382 (215382'Ȯ ĬŇĨŇěŋĸĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ               2(2-0-4)ȮȮȮ 
ȮȮMICB 382             Introduction to Forensic Microbiology 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4 
   Pre: MICB 205 and MICB 206 
ĪňŗĴŅŐĸŃĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢŏıŊŗŀŏĮƦĬľĸńĔģŅĬŏĝŇĚĔŅĵĳŅı ĺŇīňĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŐĸŃĔŅĶŐĮĸįĸĕƟŀĴŌĸ ěŋĸĝňĺŅĸńĵĕŀĚ
ĴĬŋļĵƢ ȮĔŅĶŒĝƟĬŇĨŇěŋĸĝňĺĺŇĪĵŅŒĬĚŅĬĺŇěńĵħƟŅĬĔŅĶĵƞŀĵĽĸŅĵ ȮĮĶŃĝŅėĴěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĻıȮȮ
ěŋĸĝňĺĺŇĪĵŅėĸŇĬŇĔŒĬŐĚƞĔŅĶıŇĽŌěĬƢĽŅŏľĨŋĔŅĶŏĽňĵĝňĺŇĨȮĔĶĦňĻŉĔļŅ 
History and use of microorganisms as physical evidence,Ȯsampling methodsȮand data interpretation*Ȯ
human microbiome, uses forensic microbiology in decomposition research*Ȯmicrobial communities 
associated with decomposing corpses,Ȯclinical microbiology in the context of autopsy, case study. 
 

ĺ,ěĝ, 401 (215401)   ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ              3(2-3-4)ȮȮ 
MICB 401                Microbial Food Safety 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ěŋĸŇĬĪĶňĵƢĔńĭėĺŅĴĮĸŀħĳńĵŀŅľŅĶ  ŐľĸƞĚĕŀĚěŋĸŇĬĪĶňĵƢĔƞŀőĶėŐĸŃŏĽƟĬĪŅĚĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬŀŅľŅĶ  
ĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŐĸŃĔŅĶĽĶƟŅĚĽŅĶıŇļĕŀĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮŐĭėĪňŏĶňĵĔƞŀőĶėĪňŗĴŅěŅĔŀŅľŅĶ  ŏĝŊŘŀĶŅĪňŗ
ĽĶƟŅĚĽŅĶıŇļȮ œĺĶńĽȮőĮĶőĨĞńĺȮŐĸŃĽŅľĶƞŅĵĕĬŅħŏĸŖĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĮĸŀħĳńĵŀŅľŅĶȮ ěŋĸŇĬĪĶňĵƢħĶĶĝĬňĪňŗĭƞĚĝňŘėĺŅĴ
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ĮĸŀħĳńĵŀŅľŅĶŐĸŃĽŋĕĸńĔļĦŃȮ ĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮ ĔŅĶĨĶĺěĺŇŏėĶŅŃľƢŀŅľŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Microbes and food safety, sources of microbial pathogens and routes of microbial contamination in 
food, factors relating to microbial growth and toxin production in food, foodborne bacterial 
pathogens, toxigenic molds, viruses protozoa and microscopic algae related to food safety, 
indicator microorganisms related to food safety and hygiene, control of microorganisms in food, 
microbiological examinations of foods and related laboratory. 
. 

ĺ,ěĝ, 411 (215411)     ĝňĺĺŇĪĵŅĕŀĚŏľŖħ                        3(2-3-4) 
MICB 411                  Biology of Mushrooms 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĭĪĬŜŅŏĔňŗĵĺĔńĭĝňĺĺŇĪĵŅĕŀĚŏľŖħȮĺńĢěńĔĶĝňĺŇĨĕŀĚŏľŖħȮőėĶĚĽĶƟŅĚŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚŏľŖħ ĔŅĶěńħěŜŅıĺĔŐĸŃ
ŀĬŋĔĶĴĺŇīŅĬĕŀĚŏľŖħȮėĺŅĴĽŜŅėńĠĕŀĚŏľŖħȮĽŅĶŀŅľŅĶŐĸŃĽĶňĶĺŇĪĵŅĕŀĚŏľŖħ ĔĶŃĭĺĬĔŅĶŏıŅŃŏľŖħ ıńĬīŋĻŅĽĨĶƢŐĸŃ
ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢŏľŖħ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Introduction to biology of mushrooms, life cycle of mushrooms, structures and morphology of 
mushrooms, classification and taxonomy of mushrooms, importance of mushrooms, nutrition and 
physiology of mushrooms, process of mushroom cultivation, genetics, and breeding of mushrooms 
and related laboratory. 
. 

ĺ,ěĝ, 412 (0/3212)    ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ     3(2-3-4) 
MICB 412               Biology of Yeasts 

                       Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
                       Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĮĶŃĺńĨŇŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĵňĽĨƢȮĔŅĶĔĶŃěŅĵĕŀĚĵňĽĨƢŒĬīĶĶĴĝŅĨŇȮĔŅĶěńħľĴĺħľĴŌƞŐĸŃĔŅĶĭƞĚĝňŘĝĬŇħĕŀĚĵňĽĨƢȮŏĞĸĸƢ
ĺŇĪĵŅĕŀĚĵňĽĨƢȮőĳĝĬŅĔŅĶĕŀĚĵňĽĨƢȮŏĴŐĪĭŀĸŇĞŉĴŐĸŃĔŅĶŏěĶŇĠĕŀĚĵňĽĨƢȮıńĬīŋĻŅĽĨĶƢŐĸŃıńĬīŋĺŇĻĺĔĶĶĴĕŀĚĵňĽĨƢȮĔŅĶ
ŏĔŖĭĶńĔļŅĵňĽĨƢȮĵňĽĨƢĪŜŅŒľƟŀŅľŅĶŏĽňĵŐĸŃĵňĽĨƢĔƞŀőĶėȮĵňĽĨƢŒĬŀŋĨĽŅľĔĶĶĴ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
History and importance of yeasts, distribution of yeasts in nature, systematic and identification of 
yeast, cell biology of yeast, nutrition of yeast, growth and metabolism of yeasts, genetic and 
genetic engineering of yeasts, yeast preservation, spoilage yeasts and pathogenic yeasts and 
industrial yeast and related laboratory, 
. 

ĺ,ěĝ,Ȯ433  (215433)  ĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢŐĸŃĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ  3(3-0-6) 
MICB 433           Microbial Genome AnalysisȮand Bioinformatics 

    Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6; ŐĸŃ  
    ĺ,ěĝ,Ȯ431ȮľĶŊŀ ĺ,ĝĺ,01/Ȯ 
              Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and  



 73 

    MICB 431 or BIOL 231 
ĳŅıĶĺĴĕŀĚĝňĺĻŅĽĨĶƢĽŅĶĽĬŏĪĻĽŜŅľĶńĭěŋĸŇĬĪĶňĵƢȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢŒĬĵŋėĕƟŀĴŌĸĕĬŅħŒľĠƞȮģŅĬĕƟŀĴŌĸĝňĺĽŅĶĽĬ+
ŏĪĻĻŅĽĨĶƢěŋĸĝňĺĺŇĪĵŅ ĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚĔĶħĬŇĺėĸňŀŇĔ ĭĪĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭěŋĸĝňĺĺŇĪĵŅȮĔŅĶľŅĸŜŅħńĭ
ŏĭĽĺŇīňŏĬŖĔŏěĬŏĬŀŏĶĝńĬĞňŏėĺĬĞŇĚ ĔŅĶĺŇŏėĶŅŃľƢěňőĬĴŐĸŃŏĴĪŅěňőĬĴȮĔŅĶľŅĸŜŅħńĭŀŅĶƢŏŀŖĬŏŀȮĪĶŅĬĽėĶŇĮőĨĴŇĔĽƢȮ
ŏėĶŊŀĕƞŅĵěňőĬĴȮŐĸŃĵňĬŐŀĬőĬŏĪĝńĬȮģŅĬĕƟŀĴŌĸőĮĶĨňĬȮŐĸŃĔŅĶĪŜŅĬŅĵőėĶĚĽĶƟŅĚ 
Overview of bioinformatics for microorganisms, bioinformatics in big data era, bioinformatics 
databases for microbiology, preparation of nucleic acid, introduction to computer programming for 
microbiology, next-generation sequencing (NGS), analysis of genome and metagemomics, RNA 
sequencing, transcriptomics, genome networkȮand gene annotation, protein database and structure 
prediction. 
ĺ,ěĝ,Ȯ435Ȯ (215435)   őėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬ                2(2-0-4) 
MICB 435            Molecular Clonning of Genes 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6  
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ŏĪėĬŇėıŊŘĬģŅĬĶŃħńĭőĴŏĸĔŋĸĽŜŅľĶńĭĔŅĶőėĸĬĵňĬȮŏŀĬœĞĴƢĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸȮıĸŅĽĴŇħŐĸŃőėĸĬ
ĬŇĚŏĺėŏĨŀĶƢĕŀĚŐĭėĪňŏĶňĵȮıĸŅĽĴŇħŐĸŃőėĸĬĬŇĚŏĺėŏĨŀĶƢĕŀĚĵňĽĨƢȮŐĭėŏĪŀĶŇőŀĲŅěŏĺėŏĨŀĶƢȮĔŅĶĨĶĺěľŅĸŜŅħńĭĬŇĺėĸŇ
őŀœĪħƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮœŁĭĶŇœħŏĞĝńĬȮĔŅĶĔĸŅĵıńĬīŋƢȮľƟŀĚĽĴŋħěňőĬĴȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮĔŅĶĮĶŃĵŋĔĨƢĵňĬőėĸĬĬŇĚ 
Basic molecular techniques for gene cloning, enzymes involve in gene cloning,Ȯplasmid and cloning 
vector for bacteria and yeast, bacteriophage vector, DNA sequencing and analysis, hybridization, 
mutation, genomic library, bioinformatics and gene cloning application. 

 

ĺ,ěĝ,Ȯ436Ȯ (215436)   ĮĢŇĭńĨŇĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/(.-3-0) 
MICB 436           Molecular Clonning of GenesȮLaboratory 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6; ŐĸŃ 
   ĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ěĝ,Ȯ437 
   Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208; and  
   concurrent to MICB 437 
ĔŅĶŏĨĶňĵĴĽŅĶŏėĴňĽŜŅľĶńĭĔŅĶőėĸĬĵňĬȮĔŅĶĽĔńħěňőĬĴŇĔħňŏŀŖĬŏŀěŅĔŐĭėĪňŏĶňĵȮĔŅĶĽĔńħıĸŅĽĴŇħěŅĔŐĭėĪňŏĶňĵ
ŏěĸŀŇŏĸėőĨĶĲŀĶŇĞňĽȮĔŅĶŀŀĔŐĭĭœıĶŏĴŀĶƢȮĔŅĶŏıŇŗĴĮĶŇĴŅĦĵňĬħƟĺĵĺŇīňıňĞňŀŅĶƢȮĔŅĶĵƞŀĵħňŏŀŖĬŏŀħƟĺĵŏŀĬœĞĴƢĨńħ
ěŜŅŏıŅŃȮĔŅĶŏĝŊŗŀĴĨƞŀħňŏŀŖĬŏŀȮĔŅĶŏĨĶňĵĴŏĞĸĸƢėŀĴıňŏĪĬĪƢȮĕŀĚȮE. coliȮ      ĔŅĶĽƞĚĩƞŅĵĶňėŀĴĭŇŐĬĬĪƢıĸŅĽĴŇħŏĕƟŅĽŌƞȮ
E. coliȮĔŅĶėńħŏĸŊŀĔőėőĸĬňĪĶŅĬĽĲŀĶƢŐĴĬĨƢħƟĺĵĺŇīňőėőĸĬňıňĞňŀŅĶƢȮ ĔŅĶĨĶĺěĽŀĭħňŏŀŖĬŏŀĪňŗŐĪĶĔŒĬĶňėŀĴĭŇŐĬĬĪƢ 
ıĸŅĽĴŇħȮĔŅĶľŅĸŜŅħńĭŏĭĽĕŀĚħňŏŀŖĬŏŀŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ  ĔŅĶĨĶĺěĶňėŀĴĭŇŐĬĬĪƢőĮĶĨňĬħƟĺĵĺŇīňȮwestern blotȮ     
ĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢŐĸŃģŅĬĕƟŀĴŌĸ 
Preparation for reagents for gene cloning, bacterial genomic DNA extraction, bacterial plasmid DNA 
extraction, gel electrophoresis, primer designation, gene amplification by PCR, digestion of DNA 
with restriction enzyme, DNA ligation, preparation of E. coli competent cell, transformation of 
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recombinant DNA to E. coli, selection of transformant by colony PCR, determination of inserted 
DNA in plasmid, DNA sequencing and analysis, determination of recombinant protein by western 
blot, bioinformatics and database, 

 

ĺ,ěĝ, 481 (0/3261'ȮȮȮ ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ Ȯ                  3(2-3-4) 
MICB 481                Industrial Microbiology 

                       Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
                       Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĔŅĶŐĵĔ ėńħŏĸŊŀĔȮıńĥĬŅ ŏĔŖĭĶńĔļŅěŋĸŇĬĪĶňĵƢ ĔŅĶėĺĭėŋĴĔŅĶŏěĶŇĠĕŀĚěŋĸŇĬĪĶňĵƢ ŏĪėőĬőĸĵňĔŅĶľĴńĔ ŏĪėőĬőĸĵňĔŅĶ
ĪŜŅĽŅĶŒľƟĭĶŇĽŋĪīŇś ĔŅĶįĸŇĨŏŀĪŅĬŀĸ ŏŀĬœĞĴƢěŅĔěŋĸŇĬĪĶňĵƢ ŀŅľŅĶľĴńĔ őĮĶĨňĬŏĞĸĸƢŏħňŗĵĺȮŐĸŃĔŅĶįĸŇĨĔĶħŀŃĴŇőĬ 
ĔŅĶįĸŇĨĔĶħŀŇĬĪĶňĵƢ ĽŅĶĮĢŇĝňĺĬŃ ŐĸŃĽŅĶĽň ĔŅĶĮĶŃĵŋĔĨƢŒĝƟěŋĸŇĬĪĶňĵƢĔńĭŏėĶŊŗŀĚĽŜŅŀŅĚ ĽŇĪīŇĭńĨĶ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟıńĬīŋ-
ĻŅĽĨĶƢŒĬěŋĸŇĬĪĶňĵƢŀŋĨĽŅľĔĶĶĴ ĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵěŅĔőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
Isolation, selection, development and preservation of microbes; microbial growth control, 
fermentation technology, purification technology, ethanol production, microbial enzymes, 
fermented foods, single cell proteins and amino acid production, production of organic acids, 
antibiotics and colors, application of microbes in cosmetics, patents, application of genetics in 
industrial microbes, industrial wastewater treatment and related laboratory, 
. 

ĺ,ěĝ, 482 &0/3482)   ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ                   1(1-0-2) 
 MICB 482               Cosmetic Microbiology 

                       Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4; ľĶŊŀȮĺ,ěĝ,Ȯ0.5ȮŐĸŃȮĺ,ěĝ,Ȯ0.6 
                       Pre: MICB 205 and MICB 206; or MICB 207 and MICB 208 
ĳŅıĶĺĴĕŀĚěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚȮĝňĺĺŇĪĵŅĕŀĚįŇĺľĬńĚĴĬŋļĵƢŐĸŃěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮĭĪĭŅĪĕŀĚěŋĸĝňĺĺŇĪĵŅŒĬ
ŏėĶŊŗŀĚĽŜŅŀŅĚȮėĺŅĴĽńĴıńĬīƢĕŀĚěŋĸŇĬĪĶňĵƢĨƞŀŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŀĔķĪīŇśŐĸŃĺńĨĩŋħŇĭĽŜŅľĶńĭŏėĶŊŗŀĚĽŜŅŀŅĚ
őħĵěŋĸŇĬĪĶňĵƢȮĺŇīňĨĶĺěĽŀĭĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮŐĬĺĮĢŇĭńĨŇĪŅĚěŋĸĝňĺĺŇĪĵŅĽŜŅľĶńĭĶŃĭĭěňŏŀŖĴıňȮ
ĔŅĶŏĔŖĭĶńĔļŅŐĸŃĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĵŅĨƟŅĬěŋĸĝňıŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮŐĬĺőĬƟĴěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚŒĬŀĬŅėĨ  
Overview of cosmetic microbiology, biology of human skin and normal microflora of skin, roles of 
microbiology in cosmetics, relevance of microbes in cosmetics, microbial synthesis of cosmetic 
active compounds and raw materials, detecting methods for microbial contamination in cosmetics, 
microbiological aspects of Good Manufacturing Practices (GMP), preservation of cosmetics and 
antimicrobial efficacy test and trends of cosmetic microbiology in the future, 
 

ĺ,ěĝ, 483 &0/3483)   ěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴ                                                 3(3-0-6) 
MICB 483                 Microbes and Cultures 

   Pre: ĺ,ěĝ,Ȯ0.3ȮŐĸŃȮĺ,ěĝ,Ȯ0.4  
   Pre: MICB 205 and MICB 206  
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ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴȮȮěŋĸŇĬĪĶňĵƢŐĸŃĝŅĨŇıńĬīŋƢĴĬŋļĵƢȮěŋĸŇĬĪĶňĵƢŐĸŃĮĶŃĺńĨŇĻŅĽĨĶƢ
őĸĔȮěŋĸŇĬĪĶňĵƢŒĬĺńĥĬīĶĶĴŀŅľŅĶőĸĔȮŀŅľŅĶľĴńĔŒĬŏŀŏĝňĵȮŀŅľŅĶľĴńĔŒĬĮĶŃŏĪĻœĪĵŐĸŃĸƟŅĬĬŅȮ(ĳŅėŏľĬŊŀĕŀĚ
ĮĶŃŏĪĻœĪĵ)ȮěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴŏėĶŊŗŀĚħŊŗĴȮěŋĸŇĬĪĶňĵƢŐĸŃĳŅıŏĕňĵĬőĭĶŅĦȮěŋĸŇĬĪĶňĵƢŐĸŃĺńĽħŋľŇĬĽĸńĔȮěŋĸŇĬĪĶňĵƢŒĬ
ĚŅĬĔĶŃħŅļőĭĶŅĦŐĸŃŐĔƟĺȮěŋĸŇĬĪĶňĵƢŒĬĚŅĬőĭĶŅĦėħňŒĨƟĬŘŜŅȮěŋĸŇĬĪĶňĵƢŒĬĺńĥĬīĶĶĴįƟŅȮěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶěńħĔŅĶ
ıŇıŇīĳńĦĤƢȮ 
Basic principles of the role of microbes on culture,  microbes and human ethnicity, microbe and 
world history, microbes in the world food culture, asian fermented foods, Thai and Lanna 
fermented foods (Northern Thailand), microbes and beverage culture, microbes and ancient 
painting, microbial and stone materials, mcrobes in antique paper and glass, microbes in sub-aqual 
archeology, microbes in fabric culture, microbes and museum management, 

ĺ,ěĝ,Ȯ495 (0/3273'ȮȮȮȮ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ /   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(1-0-2) 
MICB 495                 Selected Topics in Microbiology 1 

Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮȮ 
Pre:ȮTfgpbȮwc_pȮqr_lbgle 

ĔŅĶĭĶĶĵŅĵŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪŅĚěŋĸĝňĺĺŇĪĵŅĪňŗĬƞŅĽĬŒěŐĸŃĪńĬĽĴńĵȮĞŉŗĚĴňĔŅĶıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺŐĸŃœĴƞĽŅĴŅĶĩ
ĭĶĶěŋŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴŐįĬĔŅĶĻŉĔļŅœħƟ 
Lecture and discussion of currently interesting and up-to-date topics in various fields of 
Microbiology, which develop rapidly and may not be included in available courses. 

 

ĺ,ěĝ,Ȯ496 ( 40/327'ȮȮȮȮ   ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 0   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(1-0-2) 
MICB 496                    Selected Topics in Microbiology 2 

Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮȮ 
Pre:ȮTfgpbȮwc_pȮqr_lbgle 

ĔŅĶĭĶĶĵŅĵŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪŅĚěŋĸĝňĺĺŇĪĵŅĪňŗĬƞŅĽĬŒěŐĸŃĪńĬĽĴńĵȮĞŉŗĚĴňĔŅĶıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺŐĸŃœĴƞĽŅĴŅĶĩ
ĭĶĶěŋŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴŐįĬĔŅĶĻŉĔļŅœħƟ 
Lecture and discussion of currently interesting and up-to-date topics in various fields of 
Microbiology, which develop rapidly and may not be included in available courses. 

 
ĺ,ěĝ,Ȯ497 ( 50/327'ȮȮȮȮ    ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 1   ȮȮȮȮȮȮȮȮȮȮȮȮ2(2-0-4)ȮȮȮȮ 
MICB 497                     Selected Topics in Microbiology 3 

Pre: ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮȮ 
Pre:ȮTfgpbȮwc_pȮqr_lbgle 

ĔŅĶĭĶĶĵŅĵŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪŅĚěŋĸĝňĺĺŇĪĵŅĪňŗĬƞŅĽĬŒěŐĸŃĪńĬĽĴńĵȮĞŉŗĚĴňĔŅĶıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺŐĸŃœĴƞĽŅĴŅĶĩ
ĭĶĶěŋŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴŐįĬĔŅĶĻŉĔļŅœħƟ 
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Lecture and discussion of currently interesting and up-to-date topics in various fields of 
Microbiology, which develop rapidly and may not be included in available courses. 

 
ŀ,Īĝ,Ȯ301Ȯ(602301)  ŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 

 BIOT 301  Introductory Biotechnology 
           Pre8Ȯĺ,ěĝ,Ȯ205ȮľĶŊŀȮĺ,ěĝ,Ȯ207ȮľĶŊŀȮŀ,Īĝ,Ȯ120; ĽŜŅľĶńĭĬńĔĻŉĔļŅ 
           ĬŀĔĺŇĝŅŏŀĔ 
 Pre: MICB 205 or MICB 207 or BIOT 301; for non-majors only 

ĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴȮĽŅĶŀŅľŅĶȮĝĬŇħĕŀĚĔŅĶľĴńĔȮŏĪėĬŇėĔŅĶęƞŅŏĝŊŘŀȮĔŅĶėĬȮěĸĬĻŅĽĨĶƢĔŅĶ
ľĴńĔȮĔŅĶŏĔŖĭŏĔňŗĵĺįĸįĸŇĨȮıńĬīŋĺŇĻĺĔĶĶĴȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀȮĔŅĶĝŃĸƟŅĚŐĶƞħƟĺĵŐĭėĪňŏĶňĵȮįĸŇĨįĸĔŅĶľĴńĔĪńŘĚĪňŗ
ŏĮƦĬŀŅľŅĶŐĸŃœĴƞŒĝƞŀŅľŅĶ 
Roles of microorganisms in industrial utilization, nutrient requirement, types of fermentation, 
sterilization techniques, agitation, kinetics of fermentation, product recovery, genetic engineering, 
tissue cultures, bacterial leaching, various fermented products of foods and non-foods. 
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0,ȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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1,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 1,/ȮįĻ,ħĶ,ȮěňĶıĶȮŏıĔŏĔŅŃ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
 ĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Moungmoon, T., Chaichana, C., Pumas C., Pathom-aree, W., Ruangrit, K., Pekkoh, J. 2020. 
Quantitative analysis of methane and glycolate production from microalgae using undiluted 
wastewater obtained from chicken-manure biogas digester. Science of the Total Environment, 714, 
136577 

2. Kunkit, N., Deekaikam, T., Chaimuang, S., Pekkoh J. and Manokruang, K. 2019. Physical 
hydrogels prepared from cationically modified pectin with tunable sol-gel phase transition. 
International Journal of Polymeric Materials and Polymeric Biomaterials. DOI: 10.1080/00914037. 
2019.1695208. 

3. Thongpitak, J., Pekkoh, J. and Pumas, C. 2019. Remediation of manganese-contaminated 
coal-mine water using bio-sorption and bio-oxidation by the microalga Pediastrum duplex 
(AARLG060): A Laboratory-scale feasibility study. Front. Microbiol., https://doi.org/10.3389/fmicb. 
2019.02605. 

4. Thurakit, T., Pumas, C., Pathom-aree, W., Pekkoh, J. and Peerapornpisal, Y. 2018. 
Enhancement of biomass, lipid and hydrocarbon production from green microalga, Botryococcus 
braunii AARL G037, by UV-C induction. Chiang Mai Journal of Science, 5Ȯ*0415+043/ 

5. Kumsiri,ȮB., Pekkoh, J., Pathom-aree, W., Lumyong, S. and Pumas, C. 2018. Synergistic 
effect of co-culture of microalga and actinomycete in diluted chicken manure digestate for lipid 
production. Algal Research, 33, 239-247. 

6. Deethae A., Peerapornpisal Y., Pekkoh J., Sangthong P. and Tragoolpua Y. 2018. Inhibitory 
effect of Spirogyra spp. algal extracts against herpes simplex virus type 1 and 2 infection. Journal of 
Applied Microbiology, 124, 1441Ű1453. 

7. Phinyo, K., Pekkoh. J. and Peerapornpisal, Y. 2017. Distribution and ecological habitat of 
Scenedesmus and related genera in some freshwater resources of Northern and North-Eastern 
Thailand. Biodiversitas 18: 1092-1099.  

8. Duangjan, K., Nakkhunthod, W., Pekkoh, J. and Pumas C., 2017. Comparison of hydrogen 
production in microalgae under autotrophic and mixotrophic media. Botanica Lithuanica, 23(2): 
169ů177. 10.1515/botlit-2017-0018. 

9. Preutiworanan, S., Duangjan, K., Pekkoh, J. and Peerapornpisal, Y. and Pumas, C. 2017. 
Effect of pH on heat tolerance of hot spring diatom Achnanthidium exiguum AARL D025-2 in 
cultivation. J. Appl. Phycol., DOI:10.1007/s10811-017-1137-z. 
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ĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮ  
 ĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Chaimuang, S. and Pekkoh, J,Ȯ2019. Activity evaluation of bioactive compounds from 
edible freshwater. Proceeding of the 10th RMUTP International Conference on Science, 
Technology and Innovation for Sustainable Development:  Turning Digital Disruptions into 
Opportunities, 4-5 June 2019, Bangkok, Thailand, pp. 65-73. 

2. Jawana, A., Ruangrit, K. and Pekkoh, J. 2019. Biological activity of partial purified 
polysaccharides from Thai Macroalgae. Proceeding of the 10th RMUTP International Conference 
on Science, Technology and Innovation for Sustainable Development:  Turning Digital Disruptions 
into Opportunities, 4-5 June 2019, Bangkok, Thailand, pp. 49-56. 

3. Jareonsin, S., Pekkoh, J. and Pumas, C. 2019. Effects of Cadmium and Arsenic to a 
Microalga Desmodesmus maximus-A Potential Strain for Toxicity Test in Thailand. Proceeding in 
The 3rd National and International Research Conference 2019: NIRC III 2019, Buriram, Thailand, 1 
February 2019, 594-606.  
ĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭŌĶĦƢ 

1. őėĶĚĔŅĶĺŇěńĵŏĶŊŗŀĚȮĔŅĶĽĶƟŅĚħńĝĬňĝňĺĳŅıŏıŊŗŀĮĶŃŏĴŇĬėŋĦĳŅıĬŘŜŅĕŀĚŐĴƞĬŘŜŅĮĶŃŏĪĻœĪĵȮŐľĸƞĚĪŋĬĺŇěńĵȮ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ ĮƖĪňŗĪŜŅĔŅĶĺŇěńĵȮ034.-0341 

0,ȮőėĶĚĔŅĶĺŇěńĵŏĶŊŗŀĚȮĬŘŜŅĨŅĸľŅĵŅĔŐĸŃķĪīŇśĝňĺĳŅıĕŀĚıŀĸŇŐĞŖĔėŅœĶħƢěŅĔĽŅľĶƞŅĵĕĬŅħŒľĠƞĭŅĚĝĬŇħĕŀĚ
ĮĶŃŏĪĻœĪĵȮŐľĸƞĚĪŋĬĺŇěńĵȮȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮĮƖĪňŗĪŜŅĔŅĶĺŇěńĵȮ034.-034/ 
 
 1,0ȮĶĻ,ħĶ,ȮĺĽŋȮĮģĴŀŅĶňĵƢ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Insuk, C., Kuncharoen, N., Cheeptham, N., Tanasupawat, S. and Pathom-aree, W. 
2020. Bryophytes harbor cultivable actinobacteria with plant growth promoting potential. Frontiers 
in Microbiology 11: Article 563047. 

2. Lipun, K., Teo, W.F.A., Suksaard, P., Pathom-aree, W. and Duangmal, K. 2020. 
Nonomuraea antri sp. nov., an actinomycete isolated from cave soil in Thailand. International 
Journal of Systematic and Evolutionary Microbiology (in press) https://doi.org/10.1099/ 
ijsem.0.004413 

3. Moungmoon, T., Chaichana, C., Pumas, C., Pathom-aree, W., Ruangrit, K. and 
Pekkoh, J. 2020. Quantitative analysis of methane and glycolate production from microalgae using 
undiluted wastewater obtained from chicken-manure biogas digester. Science of Total Environment 
714: 136577. https://doi.org/10.1016/j.scitotenv.2020.136577 
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4. Chaiharn, M., Theantana, T. and Pathom-aree, W. 2020. Evaluation of biocontrol 
activities of Streptomyces spp. against rice blast disease fungi. Pathogens 9: 126. 
doi:10.3390/pathogens9020126. 

5. Sujarit, K., Mori, M., Dobashi, K., Shiomi, K., Pathom-aree, W. and Lumyong, S. 2020. 
New antimicrobial phenyl alkenoic acids isolated from oil palm rhizosphere-associated 
actinomycete, Streptomyces palmae CMU-AB204T. Microorganisms 8: 350. doi:10.3390/ 
microorganisms8030350. 

6. Penkhrue, W., Jendrossek, D., Khanongnuch, C., Pathom-aree, W., Aizawa, T., 
Behrens, R.L. and Lumyong, S. 2020. Response surface method for polyhydroxybutyrate (PHB) 
bioplastic accumulation in Bacillus drentensis BP17 using pineapple peel. PLoS One 15(3): 
e0230443. https://doi.org/10.1371/journal.pone.0230443 

7. Sujarit, K., Pathom-aree, W., Mori, M., Dobashi, K., Shiomi, K. and Lumyong, S. 2020. 
Streptomyces palmae CMU-AB204T, an antifungal producing-actinomycete, as a potential 
biocontrol agent to protect palm oil producing trees from basal stem rot disease fungus, 
Ganoderma boninense. Biological Control 148: 104307. https://doi.org/10.1016/j.biocontrol. 
2020.104307 

8. Barros-Rodriguez, A., Rangseekaew, P., Lasudee, K., Pathom-aree, W. and 
Manzanera, M. 2020. Regulatory risks associated with bacteria as biostimulants and biofertilizers in 
the frame of the European regulation (EU) 2019/1009. Science of the Total Environment 740: 
140239. 

9. Jirachaisakdeacha, D., Kumdhitiahutsawakul, L., Pholchan, P., Kantha, U., Pathom-
aree, W. and S. Bovonsombut. 2020. Hydrogen sulfide removal from biogas using immobilized 
sulfur oxidizing bacterium Paracoccus versutus CM1 in biofilters. Chiang Mai Journal of Science 
47(5):Ȯ650-664, 

10. Boontim, N., Unban, K., Pathom-aree, W., Niamsup, P., Khanongnuch, C. and 
Lumyong, S. 2020. L-lactic acid production by Lactobacillus salivarius L105 in optimized medium 
and effects of sugar concentration. Chiang Mai Journal of Science 47(5): 887-898. 

11. Pathom-aree, W., Kreawsa, S., Kamjam, M., Tokuyama, S., Yoosathaporn, S. and 
Lumyong, S. 2019. Potential of selected mangrove Streptomyces as plant growth promoter and rice 
Bakanae disease control agent. Chiang Mai Journal of Science 46(2): 261-276. 

12. Rangseekaew, P. and Pathom-aree, W. 2019. Cave actinobacteria as producers of 
bioactive metabolites. Frontiers in Microbiology 10: Article 387. doi:10.3389/fmicb.2019.00387. 

13. Kumdhitiahutsawakul, L., Jirachaisakdeacha, D., Pholchan, P., Pathom-aree, W. and 
Bovonsombat, S. 2019. Use of PCR-DGGE technique to determine the microbial community in 
anaerobic activated sludges from biogas plants. Chiang Mai Journal of Science 46(3): 444-455. 
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14. Chaiharn, M., Sujada, N., Pathom-aree, W. and Lumyong, S. 2019. Biological control 
of Rigidoporus microporus the cause of white root disease in rubber using PGPRs in vivo. Chiang Mai 
Journal of Science 46(5): 850-866. 

15. Chaiya, L., Matsumoto, A., Wink, J., Inahashi, Y., Risdian, C., Pathom-aree, W. and 
Lumyong, S. 2019. Amycolatopsis eburnea sp. nov., an actinomycete associated with arbuscular 
mycorrhizal fungal spores. International Journal of Systematic and Evolutionary Microbiology 69(11): 
3603-3608.  

16. Butbunchu, N. and Pathom-aree, W. 2019. Actinobacteria as promising candidate 
for polylactic acid type bioplastic degradation. Frontiers in Microbiology 10: Article 2834. 
doi:10.3389/fmicb.2019.02834. 

17. Kalaji, H.M., Pathom-aree, W., Lotfi, R., Balaji, P., Elshery, N., Gorska, E.B., Swiatek, 
M., Horaczek, T., Mojski, J., Kociel, H., Rytel, M.M. and Yoosathaporn, S. 2018. Effect of microbial 
consortia on photosynthetic efficiency of Arabidopsis thaliana under drought stress. Chiang Mai 
Journal of Science 45(1): 1-10.  

18. Boontim, N., Khanongnuch, C., Pathom-aree, W., Niumsup, P. and Lumyong, S. 
2018. Production of L-lactic acid by thermotolerant lactic acid bacteria. Chiang Mai Journal of 
Science 45(1): 68-76.  

19. Chaiharn, M., Pathom-aree, W., Sujada, N. and Lumyong, S. 2018. Chracterization of 
phosphate solubilizing Streptomyces as a biofertilizer. Chiang Mai Journal of Science 45(2): 701-716. 

20. Penkhrue, W., K. Sujarit, T. Kudo, M. Ohkuma, K. Masaki, T. Aizawa, W. Pathom-
aree,  C. Khanongnuch and S. Lumyong. 2018. Amycolatopsis oliviviridis sp. nov., a novel polylactic 
acid (PLA)-bioplastic degrading actinomycete isolated from paddy soil. International Journal of 
Systematic and Evolutionary Microbiology 68(5): 1448-1454.  

21. Kumsiri, B., Pekkoh, J., Pathom-aree, W., Lumyong, S. and Pumas, C. 2018. 
Synergistic effect of co-culture of microalga and actinomycete in diluted chicken manure digestate 
for lipid production. Algal Research 33: 239-247.  

22. Lasudee, K., Tokuyama, S., Lumyong, S. and Pathom-aree, W. 2018. Actinobacteria 
associated with arbuscular mycorrhizal Funneliformis mosseae spores, taxonomic characterization 
and their beneficial traits to plants: evidence obtained from mung bean (Vigna radiata) and Thai 
jasmine rice (Oryza sativa). Frontiers in Microbiology 9: Article 1247. doi:10.3389/fmicb.2018.01247. 

23. Chaiharn, M., Sujada, N., Pathom-aree, W. and Lumyong, S. 2018. The antagonistic 
activity of bioactive compound producing Streptomyces of Fusarium wilt disease and sheath blight 
disease in rice. Chiang Mai Journal of Science 45(4): 1680-1698.  
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201111Ȯĺ,ĺĪ,111ȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
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ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ 
./1//. Ĵ,ěĺ, //. ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0.2/01 ĺ,ėı, /01 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
5.1/.1 ĭī,Ĕě, /.1 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬȮ3ȮľĬƞĺĵĔŇĨ  
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮ 
6.//.. Ľĩ,Ľ, /.. ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 

1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ30ȮľĬƞĺĵĔŇĨ     
ĺŇĝŅĭńĚėńĭȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
/,/ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/3ȮľĬƞĺĵĔŇĨȮ 
..//./ Ĵ,ŀ,Ȯ/./ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
..//.0 Ĵ,ŀ,Ȯ/.0ȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨȮ 
../0./ȮȮĴ,ŀ,Ȯ0./ȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮ3ȮľĬƞĺĵĔŇĨ 
../003ȮȮĴ,ŀ,Ȯ003 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮ3ȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0.2/..ȮȮĺ,ėı,Ȯ/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ ȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
/,0ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.//7.ȮȮĺ,ĺĪ,/7.ȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
1.3ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ 
140104ȮĶ,Ī,Ȯ104ȮȮĔŅĶŏĮƦĬıĸŏĴŊŀĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
201111Ȯĺ,ĺĪ,111ȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĔĶŃĭĺĬ
ĺŇĝŅĨƞŀœĮĬňŘ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮȮ 
240/1. ĳ,ĭĔ,Ȯ/1. ĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ Ȯ 
5.0/./ȮȮĭī,ĔĚ,Ȯ/./ ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ 
./1//. Ĵ,ěĺ, //. ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0.2/01 ĺ,ėı, /01 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
5.1/.1 ĭī,Ĕě, /.1 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬȮ3ȮľĬƞĺĵĔŇĨ  
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮ 
6.//..ȮȮȮĽĩ,Ľ,ȮȮ/..ȮȮȮĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

2. ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ               ȮȮȮȮȮȮȮ/.0ȮľĬƞĺĵĔŇĨ 
   2.1ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ27ȮľĬƞĺĵĔŇĨ 
202101Ȯ ĺ.ĝĺ. 101Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/                             ȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
202102ȮȮ ĺ.ĝĺ. 102 ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 2                             ȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
0.0/.1ȮȮ ĺ.ĝĺ. 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮȮ/                          ȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0.0/.2ȮȮȮĺ.ĝĺ. 104ȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ0ȮȮ                         ȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0.1///  Ȯĺ.ėĴ. 111   ŏėĴňȮ1             ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0.1//3  ĺ.ėĴ. 115  ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ1  ȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
203206  ĺ.ėĴ. 206   ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň  ȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
203209  ĺ.ėĴ. 209 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮ1ȮľĬƞĺĵĔŇĨ 
0.4///  ĺ.ėĦ. 111   ŐėĸėŌĸńĽȮ/    Ȯ3ȮľĬƞĺĵĔŇĨ 
0.5//5  ĺ.ĲĽ. 117    ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1  1ȮľĬƞĺĵĔŇĨ 
0.5/65  ĺ.ĲĽ. 187    ĲƕĽŇĔĽƢȮ1  3ȮľĬƞĺĵĔŇĨ 
211315Ȯ ĺ.ĝĪ. 315    ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  3ȮľĬƞĺĵĔŇĨ 
211319  ĺ.ĝĪ. 319    ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ  ȮȮȮ1ȮľĬƞĺĵĔŇĨ 

2. ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ               ȮȮȮȮ/.3ȮľĬƞĺĵĔŇĨ 
   2.1ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮ11ȮľĬƞĺĵĔŇĨ 
202101Ȯ ĺ.ĝĺ. 101Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/                             ȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
202102ȮȮ ĺ.ĝĺ. 102 ĝňĺĺŇĪĵŅıŊŘĬģŅĬ 2                             ȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
0.0/.1ȮȮ ĺ.ĝĺ. 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮȮ/                          ȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0.0/.2ȮȮȮĺ.ĝĺ. 104ȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ0ȮȮ                         ȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0.1///  Ȯĺ.ėĴ. 111   ŏėĴňȮ1             ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0.1//3  ĺ.ėĴ. 115  ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ1  ȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
203206  ĺ.ėĴ. 206   ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň  ȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
203209  ĺ.ėĴ. 209  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮ1ȮľĬƞĺĵĔŇĨ 
0.2/./  ĺȮ,ėı,101  ėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ  
ľĶŊŀȮ0.2/.0 ĺȮ,ėı,1.0 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0.4//3  ĺ.ėĦ. 1/3   ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/   Ȯ3ȮľĬƞĺĵĔŇĨ 
0.5//5  ĺ.ĲĽ. 117    ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1  1ȮľĬƞĺĵĔŇĨ 
0.5/65  ĺ.ĲĽ. 187    ĲƕĽŇĔĽƢȮ1  3ȮľĬƞĺĵĔŇĨ 
0.6040ȮȮĺ,Ľĩ,Ȯ040ȮȮȮȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
211315Ȯ ĺ.ĝĪ. 315    ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  3ȮľĬƞĺĵĔŇĨ 
211319  ĺ.ĝĪ. 319    ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

-ȮŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŐĔĬȮŏıŊŗŀŏıŇŗĴĪńĔļŃ
ħƟŅĬėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴĽĩŇĨŇ
ŏĭŊŘŀĚĨƟĬ 
-ŏĮĸňŗĵĬĔĶŃĭĺĬĺŇĝŅȮ0.4///Ȯ
&ŐėĸėŌĸńĽ'ȮŏĮƦĬĔĶŃĭĺĬĺŇĝŅȮ0.4//3Ȯ
&ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ
/'ȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴĔńĭľĸńĔĽŌĨĶ 
 

2.2ȮȮĺŇĝŅŏŀĔ               ȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ60ȮľĬƞĺĵĔŇĨ 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ300-400 ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 
ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ400 
        2.2.1ȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ51ȮľĬƞĺĵĔŇĨ 
202231ȮȮȮȮĺ.ĝĺ. 231ȮȮȮȮȮȮıńĬīŋĻŅĽĨĶƢ 1  4ȮľĬƞĺĵĔŇĨ 
202305ȮȮȮȮĺ.ĝĺ. 305ȮȮȮȮȮȮĝňĺĽĩŇĨŇ    ȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
203236ȮȮȮȮĺ.ėĴ. 236ȮȮȮȮȮȮĮĶŇĴŅĦĺŇŏėĶŅŃľƢ  3ȮľĬƞĺĵĔŇĨ 
203239ȮȮȮȮĺ.ėĴ. 239ȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

2.2ȮȮĺŇĝŅŏŀĔ               ȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ35ȮľĬƞĺĵĔŇĨ 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ300-400 ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 
ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĺŇĝŅĶŃħńĭȮ400 
        2.2.1ȮĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ26ȮľĬƞĺĵĔŇĨ 
203236ȮȮȮĺ.ėĴ. 236ȮȮȮȮĮĶŇĴŅĦĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
203239ȮȮĺ.ėĴ. 239ȮȮȮĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215205ȮȮĺ.ěĝ. 205ȮȮȮȮěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215206  ĺ,ěĝ,Ȯ206   ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

-ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĺŇĝŅŏŀĔĭńĚėńĭŐĸŃ
ŏŀĔŏĸŊŀĔŒľƟĪńĬĽĴńĵȮ 
-ŏĮĸňŗĵĬŐĮĸĚĺŇĝŅŏŀĔĭńĚėńĭŏıŊŗŀŏĽĶŇĴ
ĪńĔļŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵŐĸŃŏıŇŗĴ
őŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıŒľƟŐĔƞ
ĬńĔĻŉĔļŅȮħńĚĬňŘ 
-ĨńħĔĶŃĭĺĬĺŇĝŅȮ0ȮĔĶŃĭĺĬĺŇĝŅȮœħƟŐĔƞȮ
0.001/Ȯ&ıńĬīŋĻŅĽĨĶƢȮ/'ȮŐĸŃȮ0.01.3Ȯ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

215205ȮȮȮȮĺ.ěĝ. 205ȮȮȮȮȮȮěŋĸĝňĺĺŇĪĵŅ  3ȮľĬƞĺĵĔŇĨ 
215206  ĺ,ěĝ,Ȯ206     ȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215302  ĺ,ěĝ,Ȯ302     ȮŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215312ȮȮĺ.ěĝ. 312ȮȮȮȮȮȮĽŅľĶƞŅĵĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215313ȮȮĺ.ěĝ. 313ȮȮȮȮȮȮŏľŖħĶŅĺŇĪĵŅŏĭŊŘŀĚĨƟĬ   4ȮľĬƞĺĵĔŇĨ 
215314ȮȮĺ.ěĝ. 314ȮȮȮȮœĺĶńĽĺŇĪĵŅ   4ȮľĬƞĺĵĔŇĨ 
215431ȮȮĺ.ěĝ. 431ȮȮȮȮıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ           ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215441ȮȮĺ.ěĝ. 441ȮȮȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ  3ȮľĬƞĺĵĔŇĨ 
215462ȮȮĺ.ěĝ. 462ȮȮȮȮĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
215471ȮȮĺ.ěĝ. 471ȮȮȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ   3ȮľĬƞĺĵĔŇĨ 
215491ȮȮĺ.ěĝ. 491ȮȮȮȮĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ  1ȮľĬƞĺĵĔŇĨ 
215492ȮȮĺ.ěĝ. 492ȮȮȮȮĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215493ȮȮĺ.ěĝ. 493ȮȮȮȮȮĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215494  ĺ,ěĝ,Ȯ272ȮȮȮȮȮĔŅĶįŉĔĚŅĬěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
506361ȮȮĪĬ.ĳĺ. 361ȮȮȮĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 

215302  ĺ,ěĝ,Ȯ302   ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215301 ĺ,ěĝ,Ȯ301  ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮ1ȮľĬƞĺĵĔŇĨ 
2/3305ȮȮĺ.ěĝ. 305ȮȮȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅ    ȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
0/31/0ȮȮĺ,ěĝ,Ȯ1/0ȮȮȮȮĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215313Ȯĺ.ěĝ. 313ȮȮȮȮȮŏľŖħĶŅĺŇĪĵŅ  ȮȮ4ȮľĬƞĺĵĔŇĨ 
215314ȮȮĺ.ěĝ. 314ȮȮȮȮœĺĶńĽĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
215431ȮȮĺ.ěĝ. 431ȮȮȮȮıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ           ȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215441ȮȮĺ.ěĝ. 441ȮȮȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215462ȮȮĺ.ěĝ. 462ȮȮȮȮĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
215471ȮȮĺ.ěĝ. 471ȮȮȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215491ȮȮĺ.ěĝ. 491ȮȮȮȮĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215492ȮȮĺ.ěĝ. 492ȮȮȮȮĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
215493ȮȮĺ.ěĝ. 493ȮȮȮȮȮĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
215494  ĺ,ěĝ,Ȯ272ȮȮȮȮȮĔŅĶįŉĔĚŅĬěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
506361ȮȮĪĬ.ĳĺ. 361ȮȮȮĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 

&ĝňĺĽĩŇĨŇ' 
-ȮŏıŇŗĴĔĶŃĭĺĬĺŇĝŅȮ0ȮĔĶŃĭĺĬĺŇĝŅȮ
œħƟŐĔƞȮ0/31.1Ȯ&ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ
ŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı'ȮŐĸŃȮȮ
0/31.3Ȯ&ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚ
ěŋĸĝňĺĺŇĪĵŅ' 
 
Ȯ 
 

2.2.2ȮĺŇĝŅŏŀĔŏĸŊŀĔ         œĴƞĬƟŀĵĔĺƞŅ 9ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
202371 ĺ,ĝĺ,Ȯ371 ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2ȮľĬƞĺĵĔŇĨ 
215301Ȯĺ,ěĝ,Ȯ1./ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
0/31.1Ȯ  ĺ,ěĝ,Ȯ1.1 ȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ
0/3111ȮȮĺ,ěĝ,Ȯ1// ŐŀĔĨŇőĬĴńĵĞňĽŏĭŊŘŀĚĨƟĬ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0/3151ȮȮĺ,ěĝ,Ȯ15/ȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨȮ 
0/3161ȮȮĺ,ěĝ,Ȯ16/ ěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
215401  ĺ,ěĝ,Ȯ2./ ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨȮȮȮȮ 
0/321/ȮȮĺ,ěĝ,Ȯ2// ĝňĺĺŇĪĵŅĕŀĚŏľŖħ  ȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3212ȮȮĺ,ěĝ,Ȯ2/0 ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ   ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

2.2.2ȮĺŇĝŅŏŀĔŏĸŊŀĔ         œĴƞĬƟŀĵĔĺƞŅ 9ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
0.01.2Ȯĺ,ĝĺ,Ȯ1.2ȮȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
0.0131Ȯĺ,ĝĺ,Ȯ131ȮȮȮĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
202371 ĺ,ĝĺ,Ȯ371 ĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2ȮľĬƞĺĵĔŇĨ 
0.0211Ȯĺ,ĝĺ,Ȯ211ȮȮȮħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0/212.Ȯĺ,Ľĺ,Ȯ12.ȮȮȮĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
215301Ȯĺ,ěĝ,Ȯ1./ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
0/31.2  ĺ,ěĝ,Ȯ1.2 ȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĸŃĶŌĮŐĭĭīŋĶĔŇěŒľĴƞĪŅĚěŋĸĝňĺĺŇĪĵŅȮ1ȮľĬƞĺĵĔŇĨȮ 
0/3111ȮȮĺ,ěĝ,Ȯ1// ŐŀĔĨŇőĬœĴĞňĽŏĭŊŘŀĚĨƟĬ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0/3151ȮȮĺ,ěĝ,Ȯ15/ȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨȮ 

-ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĺŇĝŅŏŀĔŏĸŊŀĔŒľƟ
ĪńĬĽĴńĵ 
-ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅȮȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅȮȮ 
-ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴĶŀĭĶŌƟŏĔňŗĵĺĔńĭěŋĸ
ĝňĺĺŇĪĵŅĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇ
ĴŅĔĕŉŘĬȮȮȮŐĸŃŏıŊŗŀŏıŇŗĴőŀĔŅĽŒĬĔŅĶ
ŏĶňĵĬĶŌƟŒľƟĨĶĚĔńĭėĺŅĴĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅŐĸŃŏıŇŗĴőŀĔŅĽŒĬĔŅĶ
ĮĶŃĔŀĭŀŅĝňıȮȮħńĚĬňŘ 
ȮȮȮȮȮ-ȮŏıŇŗĴĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2537) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2542) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

0/3212ȮȮĺ,ěĝ,Ȯ210 ĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
215433 Ȯĺ,ěĝ,Ȯ211ȮȮȮĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢ  ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3261ȮȮĺ,ěĝ,Ȯ26/ȮȮȮěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ  ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3482 Ȯĺ,ěĝ,Ȯ260ȮȮȮěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ  ȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
0/3273ȮȮĺ,ěĝ,Ȯ273 ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ / ȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0/3274ȮȮĺ,ěĝ,Ȯ274ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 2 ȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
50/327ȮȮĺ,ěĝ,Ȯ275ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 3 ȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 

0/3161ȮȮĺ,ěĝ,Ȯ16/ ěŋĸŇĬĪĶňĵƢĮĶŃěŜŅĩŇŗĬȮŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3160ȮȮĺ,ěĝ,Ȯ160ȮȮĬŇĨŇěŋĸĝňĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 
215401  ĺ,ěĝ,Ȯ2./ ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨȮ 
0/321/ȮȮĺ,ěĝ,Ȯ2// ĝňĺĺŇĪĵŅĕŀĚŏľŖħ  ȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3212ȮȮĺ,ěĝ,Ȯ2/0 ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ   ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
215433 Ȯĺ,ěĝ,Ȯ211ȮȮȮĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢŐĸŃĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮ3 ľĬƞĺĵĔŇĨ 
0/3215ȮȮĺ,ěĝ,Ȯ215 ȮőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ0 ľĬƞĺĵĔŇĨ 
0/3216ȮȮĺ,ěĝ,Ȯ216ȮȮĮĢŇĭńĨŇĔŅĶőėĸĬĬŇĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ ľĬƞĺĵĔŇĨ 
0/3261ȮȮĺ,ěĝ,Ȯ26/ȮȮȮěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ  ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3482 Ȯĺ,ěĝ,Ȯ260ȮȮȮěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ  ȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
0/3261ȮȮĺ,ěĝ,Ȯ261ȮȮȮȮěŋĸŇĬĪĶňĵƢŐĸŃĺńĥĬīĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
0/3273ȮȮĺ,ěĝ,Ȯ273 ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ / ȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
0/3274ȮȮĺ,ěĝ,Ȯ274ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 2 ȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
50/327ȮȮĺ,ěĝ,Ȯ275ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 3 ȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 

4.01./ȮȮŀ,Īĝ,Ȯ1./ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ěŋĸĝňĺĺŇĪĵŅȮœħƟŐĔƞȮ0.01.2*Ȯ0.0131* 
0.0211*Ȯ0/212.ȮŐĸŃȮ4.01./ 
ȮȮȮȮȮȮ-ȮŏıŇŗĴĔĶŃĭĺĬĺŇĝŅȮ0/3215ȮŐĸŃȮ
0/3216ȮĞŉŗĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŐĵĔ
ŏĬŊŘŀľŅĳŅėĭĶĶĵŅĵŐĸŃĳŅėĮĢŇĭńĨŇĔŅĶ
ĴŅěŅĔĔĶŃĭĺĬĺŇĝŅȮ0/3210ȮŏıŊŗŀŏĮƕħ
őŀĔŅĽŒľƟĬńĔĻŉĔļŅĪňŗĴňĽĬŒěŏĜıŅŃĳŅė
ĭĶĶĵŅĵŒĬĺŇĝŅħńĚĔĸƞŅĺȮŐĸŃĨńħĺŇĝŅ
ĔĶŃĭĺĬȮ0/3210ȮŏĬŊŗŀĚěŅĔŏıŇŗĴĺŇĝŅȮ
ĔĶŃĭĺĬĺŇĝŅȮ0/3215ȮŐĸŃĔĶŃĭĺĬ
ĺŇĝŅȮ0/3216ȮȮŐĸƟĺȮȮ 
ȮȮ-ȮŏĮƕħĺŇĝŅŏŀĔŏĸŊŀĔŒľĴƞȮœħƟŐĔƞ
ĔĶŃĭĺĬĺŇĝŅȮ0/31.2*Ȯ0/3160ȮŐĸŃȮ
0/3261Ȯ 

2.3ȮĺŇĝŅőĪ  &ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        œĴƞĬƟŀĵĔĺƞŅ 15ȮľĬƞĺĵĔŇĨ 
ȮȮȮ1)  őħĵĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟȮĨŅĴ
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĝŅŏŀĔȮȮȮȮ 
ȮȮ0'ȮȮȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮŒĬ
ĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮ&ĕƟŀȮ0,0,0'ȮŐĸŃ-ľĶŊŀĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ
ėĦŃŒĬĔĸŋƞĴĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĸŃĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮőħĵėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 

2.3ȮĺŇĝŅőĪ  &ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        œĴƞĬƟŀĵĔĺƞŅ 15ȮľĬƞĺĵĔŇĨ 
1)  őħĵĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟȮĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅŏŀĔȮȮȮȮ 
ȮȮ0'ȮȮȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬȮĕƟŀȮ0,0,0ȮœĴƞĬƟŀĵĔĺƞŅȮ
/3ȮľĬƞĺĵĔŇĨ 

ȮŏıŊŗŀħŜŅŏĬŇĬĨŅĴŐĬĺĮĢŇĭńĨŇŒĬĔŅĶ
ĨĶĺěĽŀĭĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĞŉŗĚœħƟĔŜŅľĬħĺƞŅ
ĔĶŃĭĺĬĺŇĝŅĪňŗĽŅĴŅĶĩŒĝƟœħƟěŃĨƟŀĚĴňĔŅ
ĶŃĭŋœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŀĵƞŅĚ
ĝńħŏěĬŏĪƞŅĬńŘĬ 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 6ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒħŕĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔŐĸŃĺŇĝŅőĪœĴƞĬƟŀĵĔĺƞŅȮ6ȮľĬƞĺĵĔŇĨ 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 6ȮľĬƞĺĵĔŇĨ 
Ȯ 

 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ          œĴƞĬƟŀĵĔĺƞŅ  136ȮľĬƞĺĵĔŇĨ 4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ             œĴƞĬƟŀĵĔĺƞŅ  12/ȮľĬƞĺĵĔŇĨ  
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3,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
..//./ ȮĴ,ŀ,Ȯ/./ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
/2./.2 ȮĶ,Ī,Ȯ/.2ȮȮȮĔŅĶŏĮƦĬıĸŏĴŊŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/./ ĺ,ĝĺ,Ȯ/./ȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.1 ĺ,ĝĺ,Ȯ/.1ȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.1/// ĺ,ėĴ,Ȯ///ȮȮȮŏėĴňȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.1//3 ĺ,ėĴ,Ȯ//3ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.4/// ĺ,ėĦ,///ȮȮȮŐėĸėŌĸńĽȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
..//./ ȮĴ,ŀ,Ȯ/./ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
/2./.2 ȮĶ,Ī,Ȯ/.2ȮȮȮĔŅĶŏĮƦĬıĸŏĴŊŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/./ ĺ,ĝĺ,Ȯ/./ȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.1 ĺ,ĝĺ,Ȯ/.1ȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.1/// ĺ,ėĴ,Ȯ///ȮȮȮŏėĴňȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.1//3 ĺ,ėĴ,Ȯ//3ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.4//3 ĺ,ėĦ,//3ȮȮȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
..//.0ȮȮĴ,ŀ,Ȯ/.0ȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.0ȮȮĺ,ĝĺ,Ȯ/.0ȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.2ȮȮĺ,ĝĺ,Ȯ/.2ȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.5//5ȮȮĺ,ĲĽ,Ȯ//5ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.5/65ȮȮĺ,ĲĽ,Ȯ/65ȮȮĲƕĽŇĔĽƢȮ/   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.2/..ȮȮĺ,ėı,Ȯ/..ȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.////ȮȮĺ,ĺĪ,Ȯ///ȮȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
..//.0ȮȮĴ,ŀ,Ȯ/.0ȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.0ȮȮĺ,ĝĺ,Ȯ/.0ȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.0/.2ȮȮĺ,ĝĺ,Ȯ/.2ȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.5//5ȮȮĺ,ĲĽ,Ȯ//5ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.5/65ȮȮĺ,ĲĽ,Ȯ/65ȮȮĲƕĽŇĔĽƢȮ/   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.2/..ȮȮĺ,ėı,Ȯ/..ȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.////ȮȮĺ,ĺĪ,Ȯ///ȮȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
../0./ȮȮĴ,ŀ,Ȯ0./ȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ ȮȮȮȮȮȮȮȮȮȮ1 
0.001/ȮȮĺ,ĝĺ,Ȯ01/ȮıńĬīŋĻŅĽĨĶƢȮ/Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0.10.4ȮȮĺ,ėĴ,Ȯ0.4ȮŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴňȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.10.7ȮȮĺ,ėĴ,Ȯ0.7ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮ ȮȮȮȮȮȮȮȮȮȮȮ/ 
0/30.3ȮȮĺ,ěĝ,Ȯ0.3ȮȮȮěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/30.4ȮȮĺ,ěĝ,Ȯ0.4ȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.//7.ȮȮĺ,ĺĪ,Ȯ/7.ȮȮȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0/ 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
../0./ȮȮĴ,ŀ,Ȯ0./ȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ ȮȮȮȮȮȮȮȮȮȮ1 
0.10.4ȮȮĺ,ėĴ,Ȯ0.4ȮŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴňȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.10.7ȮȮĺ,ėĴ,Ȯ0.7ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮ ȮȮȮȮȮȮȮȮȮȮȮ/ 
0/30.3ȮȮĺ,ěĝ,Ȯ0.3ȮȮȮěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/30.4ȮȮĺ,ěĝ,Ȯ0.4ȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.//7.ȮȮĺ,ĺĪ,Ȯ/7.ȮȮȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
204101ȮȮĺ,ėı,Ȯ101ȮȮėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
ľĶŊŀȮȮ2041.0  ĺ,ėı,Ȯ1.0  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0. 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
../003ȮȮĴ,ŀ,Ȯ003ȮȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ  1 
0.1014ȮȮĺ,ėĴ,Ȯ014ȮȮĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.1017ȮȮĺ,ėĴ,Ȯ017ȮȮĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/31/0ȮȮĺ,ěĝ,Ȯ1/0ȮȮĽŅľĶƞŅĵĺŇĪĵŅȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/31/1ȮȮĺ,ěĝ,Ȯ1/1ȮȮȮŏľŖħĶŅĺŇĪĵŅŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮ 
 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
../003ȮȮĴ,ŀ,Ȯ003ȮȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ  1 
0.1014ȮȮĺ,ėĴ,Ȯ014ȮȮĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.1017ȮȮĺ,ėĴ,Ȯ017ȮȮĮĢŇĭńĨŇĔŅĶĮĶŇĴŅĦĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.6040ȮȮĺ,Ľĩ,Ȯ040ȮȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮ 1 
0/31/2ȮȮĺ,ěĝ,Ȯ1/2ȮȮĽŅľĶƞŅĵĺŇĪĵŅŐĸŃőıĶőĪĞńĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/31/1ȮȮĺ,ěĝ,Ȯ1/1ȮȮȮŏľŖħĶŅĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            2 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0.ȮȮȮ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
0//1/3ȮȮĺ,ĝĪ,Ȯ1/3ȮȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0//1/7ȮȮĺ,ĝĪ,Ȯ1/7ȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
215302ȮȮĺ,ěĝ,Ȯ302ȮȮŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
0/321/ȮȮĺ,ěĝ,Ȯ21/ȮȮıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
3.414/ȮĪĬ,ĳĺ,Ȯ14/ȮĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮ 
   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮ 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0//1/3ȮȮĺ,ĝĪ,Ȯ1/3ȮȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0//1/7ȮȮĺ,ĝĪ,Ȯ1/7ȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
215302ȮȮĺ,ěĝ,Ȯ302ȮȮŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0151.3ȮȮĺ,ěĝ,Ȯ1.3ȮȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĪŅĚěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/321/ȮȮĺ,ěĝ,Ȯ21/ȮȮıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
3.414/ȮĪĬ,ĳĺ,Ȯ14/ȮĳŌĴŇėŋƟĴĔńĬőĸľŇĨĺŇĪĵŅĪńŗĺœĮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0.ȮȮȮ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/31/2ȮȮĺ,ěĝ,Ȯ1/2ȮœĺĶńĽĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0/322/ȮȮĺ,ěĝ,Ȯ22/ȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/3240ȮȮĺ,ěĝ,Ȯ240ȮȮȮĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5Ȯ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
0/31/2ȮȮĺ,ěĝ,Ȯ1/2ȮœĺĶńĽĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
0/322/ȮȮĺ,ěĝ,Ȯ22/ȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/3240ȮȮĺ,ěĝ,Ȯ240ȮȮȮĶŃĭĭĔŅĶěńħěŜŅŐĬĔŐĭėĪňŏĶňĵȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
0.01.3ȮȮĺ,ĝĺ,Ȯ1.3ȮȮȮĝňĺĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/325/ȮȮĺ,ěĝ,Ȯ25/ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/3272ȮȮĺ,ěĝ,Ȯ272ȮȮĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4Ȯ 
ĺŇĝŅŏĸŊŀĔŏĽĶň ȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/6Ȯ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0/31.1ȮȮĺ,ěĝ,Ȯ1.1ȮȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/325/ȮȮĺ,ěĝ,Ȯ25/ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0/3272ȮȮĺ,ěĝ,Ȯ272ȮȮĔŅĶİƗĔĚŅĬěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4Ȯ 
ĺŇĝŅŏĸŊŀĔŏĽĶň ȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/327/ȮȮĺ,ěĝ,Ȯ27/ȮȮĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/3270ȮȮĺ,ěĝ,Ȯ270ȮȮĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/3271ȮȮĺ,ěĝ,Ȯ271ȮȮĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏĸŊŀĔŏĽĶň  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2ȮȮȮȮȮ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/327/ȮȮĺ,ěĝ,Ȯ27/ȮȮĽńĴĴĬŅěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/3270ȮȮĺ,ěĝ,Ȯ270ȮȮĶŅĵĚŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/3271ȮȮĺ,ěĝ,Ȯ271ȮȮĮƤĠľŅıŇŏĻļĪŅĚěŋĸĝňĺĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮľĶŊŀĺŇĝŅőĪ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
ĺŇĝŅŏĸŊŀĔŏĽĶň  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2ȮȮȮȮȮ 
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4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ 
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