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äóãæñÿîöãÕÃîÈìæòÂëúÖä 
ìæòÂëúÖäèõØãóéóëÖäÛòÔÒõÖ 

ëóÃóèõËóèõØãóéóëÖä°ëõćÈĀèÕæ­îâ (ìæòÂëúÖäÚóÚóËóÖõ) 
X ìæòÂëúÖäĂìâ¬ ß.é. 2562 

 

Ëøćîë×óÛòÚîùÕâé÷Âêó  :     âìóèõØãóæòãÿËöãÈĂìâ¬ 
ÅÔñèõØãóéóëÖä°  

 

ìâèÕØöć 1 Ã­îâúæØòćèăÜ 

1. äìòëĀæñËøćîìæòÂëúÖä 
áóêóăØã  : ìæòÂëúÖäèõØãóéóëÖäÛòÔÒõÖ ëóÃóèõËóèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
   (ìæòÂëúÖäÚóÚóËóÖõ) 
áóêóîòÈÂåê :  Bachelor of Science Program in Environmental Science 
   (International Program) 

2. ËøćîÜäõÎÎóĀæñëóÃóèõËó  
 áóêóăØã : ËøćîÿÖĆâ   èõØãóéóëÖäÛòÔÒõÖ (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ)  
   : Ëøćîã¬î    èØ.Û. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ)  
 áóêóîòÈÂåê : ËøćîÿÖĆâ   Bachelor of Science (Environmental Science) 
   : Ëøćîã¬î    B.S. (Environmental Science) 

3. èõËóÿîÂ -ăâ¬âö- 

4. ÉČóÚèÚìÚ¬èãÂõÖØöćÿäöãÚÖæîÕìæòÂëúÖä 
ìæòÂëúÖäĀÝÚÜÂÖõ ăâ¬Ú­îãÂè¬ó 135 ìÚ¬èãÂõÖ 
ìæòÂëúÖäĀÝÚëìÂõÉé÷Âêó ăâ¬Ú­îãÂè¬ó 139 ìÚ¬èãÂõÖ 

5. äúÜĀÛÛÃîÈìæòÂëúÖä 
5.1. äúÜĀÛÛ  
ÿÜĆÚìæòÂëúÖääñÕòÛÜäõÎÎóÖäö ìæòÂëúÖä 4 Üö ĀæñĂì­ĂË­ÿèæóé÷Âêóîã¬óÈâóÂăâ¬ÿÂõÚ 8 Üö 

5.2. ÜäñÿáØÃîÈìæòÂëúÖä 
ÿÜĆÚìæòÂëúÖääñÕòÛÜäõÎÎóÖäöØóÈèõËóÂóä 

5.3. áóêóØöćĂË­ 
X áóêóîòÈÂåê 

5.4. ÂóääòÛÿÃ­óé÷Âêó  
X ÚòÂé÷ÂêóăØã  
X ÚòÂé÷ÂêóÖ¬óÈËóÖõ 
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5.5. Åèóâä¬èââøîÂòÛë×óÛòÚîøćÚ  
X ÿÜĆÚìæòÂëúÖäÿÊßóñÃîÈë×óÛòÚð ØöćÉòÕÂóäÿäöãÚÂóäëîÚāÕãÖäÈ 

5.6. ÂóäĂì­ÜäõÎÎóĀÂ¬Ýú­ëČóÿäĆÉÂóäé÷Âêó  
ÂäÔöìæòÂëúÖäÿÊßóñÃîÈë×óÛòÚ 
X Ăì­ÜäõÎÎóÿßöãÈëóÃóèõËóÿÕöãè 

6. ë×óÚáóßÃîÈìæòÂëúÖäĀæñÂóäßõÉóäÔóîÚùâòÖõ/ÿìĆÚËîÛìæòÂëúÖä 
Á ìæòÂëúÖäĂìâ¬ ß.é. 2562 âöÝæÛòÈÅòÛĂË­ÖòĈÈĀÖ¬áóÅÂóäé÷ÂêóØöć 1  ÜöÂóäé÷Âêó 6225 
Á ëáóèõËóÂóäĂì­ÅèóâÿìĆÚËîÛìæòÂëúÖä ĂÚÅäóèÜäñËùâÅäòĈÈØöć 12/2561 ÿâøćîèòÚØöć 6 ßåéÉõÂóãÚ 2561 
Á ëáóâìóèõØãóæòãîÚùâòÖõìæòÂëúÖä ĂÚÅäóèÜäñËùâÅäòĈÈØöć 11/2561 ÿâøćîèòÚØöć 24 ßåéÉõÂóãÚ 2561 

7. Åèóâßä­îâĂÚÂóäÿÝãĀßä¬ìæòÂëúÖäØöćâöÅùÔáóßĀæñâóÖäÑóÚ 
ìæòÂëúÖäÉñăÕ­äòÛÂóäÿÝãĀßä¬è¬óÿÜĆÚìæòÂëúÖäØöćâöÅùÔáóßĀæñâóÖäÑóÚÅùÔèùÓõäñÕòÛÜäõÎÎóÖäöëóÃó

èõØãóéóëÖä°ĀæñÿØÅāÚāæãöëõćÈĀèÕæ­îâ ß.é.ƘƛƛƟ ĂÚÜöÂóäé÷Âêó ƘƛƜƚ 

8. îóËößØöćëóâóä×ÜäñÂîÛăÕ­ìæòÈëČóÿäĆÉÂóäé÷Âêó 
Á ÚòÂèóÈĀÝÚĀæñèõÿÅäóñì°ÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 
Á ÚòÂèõØãóéóëÖä°ëõćÈĀèÕæ­îâÜäñÉČóāäÈÈóÚ ÚòÂèõËóÂóäëõćÈĀèÕæ­îâ ĀæñÚòÂèõÉòã 
Á ÅäúèõØãóéóëÖä°ØòćèăÜ  

9. Ëøćî ÖČóĀìÚ¬È ĀæñÅùÔèùÓõÂóäé÷ÂêóÃîÈîóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä  

Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 
ÿæÃÜäñÉČóÖòèÜäñËóËÚ 

1 Ýé.Õä. ÉõäòÐÑ° ĀëÚØÚ Ph.D. (Environmental Science and Engineering) 
Colorado School of Mines, U.S.A., 2003 

3 5299 00407 xx x 

M.S. (Environmental Science and Engineering) 
Colorado School of Mines, U.S.A., 1998 
B.S. (Geological Engineering) 
Colorado School of Mines, U.S.A., 1997 

2 Ýé.Õä. ßõâæäòÖÚ° ÿØöãÚëèòëÕõċ Ph.D. (Plant Biology) 
University of Illinois, U.S.A., 2013 

3 5099 00966 xx x 

M.S. (Plant Biology) 
University of Illinois, U.S.A., 2009 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2548 

3 äé.Õä. îæõë Ëóä°Ü Ph.D. (Natural Resource Management) 
Hiroshima University, Japan, 2000 

3 5005 00056 xx x 

M.Sc. (Natural Resource Management) 
Hiroshima University, Japan, 1997 
èØ.â. (ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈëõćÈĀèÕæ­îâĂÚäñÛÛÚõÿèéÿÃÖä­îÚ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2538 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2536 
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Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 
ÿæÃÜäñÉČóÖòèÜäñËóËÚ 

4 î.Õä. áúâõéä° ØòÛØõâĀÕÈ èØ.Õ. (ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ) (ìæòÂëúÖäÚóÚóËóÖõ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2558 

1 9299 00040 xx x 

èØ.â. (ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ) (ìæòÂëúÖäÚóÚóËóÖõ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2552 
èØ.Û. (èõØãóéóëÖä°ØòćèăÜ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2550 

5 î.Õä. Øõßã°ëùÅÚÙ° Åù­âĀëÈ 
 

Ph.D. (Environmental Engineering and Management) 
Asian Institute of Technology, THA, 2013 

3 6599 00411 xx x 

èØ.â. (àõëõÂë°) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2547 
èØ.Û. (àõëõÂë°) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2543 

 
10. ë×óÚØöćÉòÕÂóäÿäöãÚÂóäëîÚ 
X ĂÚë×óÚØöćÖòĈÈâìóèõØãóæòãÿËöãÈĂìâ¬ 

11. ë×óÚÂóäÔ°áóãÚîÂìäøîÂóäßòÓÚóØöćÉČóÿÜĆÚÖ­îÈÚČóâóßõÉóäÔóĂÚÂóäèóÈĀÝÚìæòÂëúÖä  
11.1  ë×óÚÂóäÔ°ìäøîÂóäßòÓÚóØóÈÿéäêÑÂõÉ  

ëČóÚòÂÈóÚāÅäÈÂóäßòÓÚóĀì¬ÈëìÜäñËóËóÖõ (United Nations Development Program: UNDP) ăÕ­ÂČóìÚÕ
ÿÜ­óìâóãĂì­ÿÂõÕÂóäßòÓÚóîã¬óÈãòćÈãøÚ (SDGs = Sustainable Development Goals) ÿßøćîèóÈĀÝÚ ĀæñÕČóÿÚõÚāÅäÈÂóä
ĂÚÕ­óÚÂóäÿÂêÖä îùÖëóìÂääâ Âóäé÷Âêó ĀæñëõćÈĀèÕæ­îâÅùÔáóßËöèõÖØöćÿÜĆÚâõÖäÂòÛëõćÈĀèÕæ­îâ Ì÷ćÈăÕ­Ăì­ÅèóâëČóÅòÎ
ÂòÛÂóäÉòÕäñÛÛÂóäîÚùäòÂê°ĀæñàøĈÚàúÜ­îÈÂòÚÂóäØČóæóãØäòßãóÂäÙääâËóÖõ ÂóäèóÈäñÛÛÂóäÛäõìóäÉòÕÂóäÚČĈó Âóä
ßòÓÚóĀæñĂË­ßæòÈÈóÚØöćÿÜĆÚâõÖäÂòÛëõćÈĀèÕæ­îâäèâ×÷ÈÂóäßòÓÚóÿâøîÈØöćÿÜĆÚâõÖäÂòÛëõćÈĀèÕæ­îâ Ì÷ćÈäòÑÛóæăØãăÕ­
ÿæĆÈÿìĆÚ×÷ÈÅèóâëČóÅòÎÃîÈÿÜ­óìâóãÕòÈÂæ¬óè É÷ÈăÕ­ÚČóâóÝÚèÂÂòÛĀÝÚßòÓÚóÿéäêÑÂõÉĀæñëòÈÅÈĀì¬ÈËóÖõĀæñ
ãùØÙéóëÖä°ËóÖõ ÕòÈÚöĈ 
  ĀÝÚßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀì¬ÈËóÖõÊÛòÛØöć 12 (ß.é. 2560-2564) Øöćîãú¬ÛÚìæòÂÂóäÃîÈ ǗäòËÎó ÃîÈ
ÿéäêÑÂõÉßîÿßöãÈµ ´ÂóäßòÓÚóØöćãòćÈãøÚµ Āæñ ǺÚÿÜĆÚéúÚã°ÂæóÈÂóäßòÓÚóµ Āæñã÷ÕìæòÂÂóäÿÉäõÎÿÖõÛāÖØóÈÿéäêÑÂõÉ
ØöćæÕÅèóâÿìæøćîâæČĈóĀæñÃòÛÿÅæøćîÚÂóäÿÉäõÎÿÖõÛāÖÉóÂÂóäÿßõćâÝæõÖáóßÂóäÝæõÖÛÚÑóÚÂóäĂË­áúâõÜòÎÎóĀæñ
ÚèòÖÂääâ Âóäë¬ÈÿëäõâĀæñëÚòÛëÚùÚÂóäèõÉòãĀæñßòÓÚó èõØãóéóëÖä° ÿØÅāÚāæãö ÿßøćîëä­óÈÚèòÖÂääâÿßøćîëä­óÈ
îùÖëóìÂääâĂìâ¬ą ĀÖ¬ãòÈÅÈĂì­ÅèóâëČóÅòÎÂòÛÂóäëä­óÈÅèóââòćÚÅÈÃîÈÑóÚØäòßãóÂä-ÙääâËóÖõ ĀæñãÂäñÕòÛÅùÔáóß
ëõćÈĀèÕæ­îâ ë×óÚÂóäÔ°ĀæñĀÚèāÚ­âëõćÈĀèÕæ­îâāæÂĂì­ÅèóâëČóÅòÎÂòÛ èóäñÂóäßòÓÚóØöćãòćÈãøÚ Å.é. 2030 ÿÜĆÚØõéØóÈ
ìæòÂĂÚÂóäßòÓÚóÃîÈāæÂìæòÈ Å.é. 2015 āÕãâöÿÜ­óìâóãÂóäßòÓÚóØöćãòćÈãøÚ äèâ×÷ÈÃ­îÖÂæÈäñìè¬óÈÜäñÿØéÿÂöćãèÂòÛ
ÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéØöćØèöÅèóâÿÃ­âÃ­ÚÃ÷ĈÚ Éñâöë¬èÚëČóÅòÎĂÚÂóäÂČóìÚÕØõéØóÈÂóäßòÓÚóÜäñÿØéăØãĂÚ
îÚóÅÖ    

ÚîÂÉóÂÚöĈ äòÑÛóæăÕ­ÂČóìÚÕÂäîÛãùØÙéóëÖä°ËóÖõ 20 Üö (ß.é. 2560-2579) ÿßøćîÿÜĆÚĀÚèØóÈÂóä
ßòÓÚóĂì­ìÚ¬èãÈóÚÃîÈäòÑØùÂáóÅë¬èÚÖ­îÈØČóÖóâ ÿßøćîĂì­ÛääæùèõëòãØòéÚ° ǗäñÿØéăØãâöÅèóââòćÚÅÈ âòćÈÅòćÈ ãòćÈãøÚ ÿÜĆÚ
ÜäñÿØéØöćßòÓÚóĀæ­è Õ­èãÂóäßòÓÚóÖóâìæòÂÜäòËÎóÃîÈÿéäêÑÂõÉßîÿßöãÈµ ìäøîÖóâÅÖõßÉÚ° ấòćÚÅÈ âòćÈÅòćÈ ãòćÈãøÚµ 
Ì÷ćÈâöÂóäĀÛ¬ÈãùØÙéóëÖä°îîÂÿÜĆÚ 6 Õ­óÚ ăÕ­ĀÂ¬ ãùØÙéóëÖä°Õ­óÚÅèóââòćÚÅÈ ãùØÙéóëÖä°Õ­óÚÂóäëä­óÈÅèóâëóâóä×ĂÚ
ÂóäĀÃ¬ÈÃòÚ ãùØÙéóëÖä°ÂóäßòÓÚóĀæñÿëäõâëä­óÈéòÂãáóßÅÚ ãùØÙéóëÖä°Õ­óÚÂóäëä­óÈāîÂóëÅèóâÿëâîáóÅĀæñÿØ¬ó 
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ÿØöãâÂòÚØóÈëòÈÅâ ãùØÙéóëÖä°Õ­óÚÂóäëä­óÈÂóäÿÖõÛāÖÛÚÅùÔáóßËöèõÖØöćÿÜĆÚâõÖäÂòÛëõćÈĀèÕæ­îâ Āæñ
ãùØÙéóëÖä°Õ­óÚÂóäÜäòÛëâÕùæĀæñßòÓÚóäñÛÛÂóäÛäõìóäÉòÕÂóäáóÅäòÑ 

āÕãÂóäÿÜæöćãÚĀÜæÈĀæñÂóäßòÓÚóØóÈÿéäêÑÂõÉØöćÿÂõÕÃ÷ĈÚîã¬óÈäèÕÿäĆèĂÚÜòÉÉùÛòÚë¬ÈÝæĂì­
ëáóßĀèÕæ­îââöÅèóâÿëöćãÈØöćÉñăÕ­äòÛÝæÂäñØÛîã¬óÈäùÚĀäÈ ÛùÅæóÂäØöćâöÅèóâäú­Åèóâëóâóä×ĂÚÂóäĀÂ­ăÃ
ÜòÎìóØóÈëõćÈĀèÕæ­îâîã¬óÈØòÚØ¬èÈØöĀæñéòÂãáóßÉ÷ÈÿÜĆÚÛùÅæóÂäØöćÉČóÿÜĆÚ Ì÷ćÈÛòÔÒõÖÉóÂìæòÂëúÖäèõØãóéóëÖä
ÛòÔÒõÖ ëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâÉñÿÜĆÚÂČóæòÈëČóÅòÎĂÚîÚóÅÖ 

11.2  ë×óÚÂóäÔ°ìäøîÂóäßòÓÚóØóÈëòÈÅâĀæñèòÓÚÙääâ 
ÉóÂÿÜ­óìâóãĂì­ÿÂõÕÂóäßòÓÚóîã¬óÈãòćÈãøÚ (SDGs = Sustainable Development Goals)  ĀÝÚßòÓÚó

ÿéäêÑÂõÉĀæñëòÈÅâĀì¬ÈËóÖõÊÛòÛØöć 12 (ß.é. 2560-2564) ĀæñãùØÙéóëÖä°ËóÖõ 20 Üö (ß.é. 2560-2579) Ì÷ćÈ
Âæ¬óè×÷ÈãùØÙéóëÖä°Âóäëä­óÈÅèóâÿÜĆÚÙääâĂÚëòÈÅâ ÿßøćîëä­óÈāîÂóëÂóäÿÃ­ó×÷ÈĀìæ¬ÈØùÚ ØäòßãóÂä Âóä
ÜäñÂîÛîóËöß ãÂäñÕòÛäóãăÕ­ Āæñëä­óÈÅèóââòćÚÅÈØóÈëòÈÅâĂì­ØùÂÅÚĂÚëòÈÅâăØã Ăì­ÿÃ­ó×÷ÈÛäõÂóäØóÈëòÈÅâ
îã¬óÈÿØ¬óÿØöãâÂòÚ ä¬èâßòÓÚóÜäñÿØéîã¬óÈÿÖĆâØöć Āæñÿëäõâëä­óÈÅèóâëòâßòÚÙ°ÃîÈÅÚĂÚëòÈÅâĂì­ÿÜĆÚÚČĈóìÚ÷ćÈĂÉ
ÿÕöãèÂòÚ Âóäëä­óÈÅèóââòćÚÅÈØóÈÿéäêÑÂõÉĀæñëòÈÅâĂì­ØùÂÅÚĂÚëòÈÅâăØãëóâóä×ÉòÕÂóäÅèóâÿëöćãÈĀæñëä­óÈ
āîÂóëĂÚËöèõÖĂì­ĀÂ¬ÖÚÿîÈ ëä­óÈÅèóâĀÃĆÈĀÂäÈĂì­ÿéäêÑÂõÉÑóÚäóÂ ÜäòÛäñÛÛÂóäÅù­âÅäîÈØóÈëòÈÅâĂì­
ÅäîÛÅæùâØùÂÅÚîã¬óÈØòćè×÷È ëîÕÅæ­îÈÂòÛÅèóâÖ­îÈÂóäĀæñÅèóâÉČóÿÜĆÚ ë¬ÈÿëäõâÂóäÉòÕÂóäØäòßãóÂäĂì­ÿÂõÕ
ÅèóâÿÜĆÚÙääâ ë¬ÈÿëäõâÂóäĂË­ÜäñāãËÚ°ÿØÅāÚāæãöëóäëÚÿØéĂÚÂóäßòÓÚóîóËößĀæñãÂäñÕòÛÅùÔáóßËöèõÖĀæñ
ëÚòÛëÚùÚÂóäßòÓÚóëøćîëä­óÈëääÅ° ĂÚÂóäëä­óÈÅ¬óÚõãâĂìâ¬ą ĂÚëòÈÅâăØã 

 ãùØÙéóëÖä°ÂóäßòÓÚóÅÚëú¬ëòÈÅâĀì¬ÈÂóäÿäöãÚäú­ÖæîÕËöèõÖîã¬óÈãòćÈãøÚ ÿßøćîßòÓÚóÅÚăØãØùÂÂæù¬âèòã
Ăì­âöéòÂãáóß Õ­èãÂóäÿëäõâëä­óÈØòÂêñĂì­âöÉõÖëóÙóäÔñ 5 Õ­óÚ ØòĈÈÂóäÿäöãÚäú­Ö¬îÿÚøćîÈÖæîÕËöèõÖ ÅõÕÿÜĆÚ ØČó
ÿÜĆÚ ÂóäëòÈÿÅäóñì°Åèóâäú­ëòćÈëâĀæñÖ¬îãîÕëú¬ÚèòÖÂääâÅèóâäú­ ÂóäÞ÷ÂÞÚÉÚÿÂõÕÅèóâÅõÕëä­óÈëääÅ° ÂóäÿÜõÕĂÉ
Âè­óÈßä­îâäòÛØùÂÅèóâÅõÕÿìĆÚ ĀæñÂóäÜæúÂÞòÈÉõÖĂÉØöćâöÅùÔÙääâ äèâØòĈÈÿëäõâëä­óÈëáóßĀèÕæ­îâØóÈ
ÅäîÛÅäòè ËùâËÚ ĀæñëòÈÅâĂì­âòćÚÅÈ ĀæñÿîøĈîîóØäÖ¬îÂóäßòÓÚóÅÚîã¬óÈëîÕÅæ­îÈÂòÛÛäõÛØÂóäÿÜæöćãÚĀÜæÈ
ØóÈÿéäêÑÂõÉĀæñëòÈÅâĂÚîÚóÅÖ âöÂóäë¬ÈÿëäõâÂóäÿäöãÚäú­ÖæîÕËöèõÖ ëä­óÈāîÂóëÂóäÿäöãÚäú­îã¬óÈÖ¬îÿÚøćîÈĂì­
ÿÃ­ó×÷ÈĀìæ¬ÈÿäöãÚäú­ĀæñîÈÅ°Åèóâäú­ØöćìæóÂìæóã ØòĈÈØöćÿÜĆÚèòÓÚÙääâ áúâõÜòÎÎóĀæñîÈÅ°Åèóâäú­Ăìâ¬ āÕãÂóä
ëä­óÈèòÓÚÙääâÂóäÿäöãÚäú­ Ăì­ÖäñìÚòÂ×÷ÈÜäñāãËÚ° ĀæñÅèóâëČóÅòÎÃîÈÂóäÿäöãÚäú­ÖæîÕËöèõÖ ÚČóăÜëú¬Âóä
ãÂäñÕòÛÅùÔáóßËöèõÖĀæñÅèóâëóâóä×ĂÚÂóäÕČóäÈËöèõÖăÕ­îã¬óÈäú­ÿØ¬óØòÚ ÿëäõâëä­óÈĀæñßòÓÚóĀìæ¬ÈÿäöãÚäú­ØòĈÈ
ĂÚäñÕòÛØ­îÈ×õćÚ ËùâËÚ ĀæñÜäñÿØé Âóäëä­óÈÜòÉÉòãëÚòÛëÚùÚĂì­ÿÂõÕÂóäÿäöãÚäú­ÖæîÕËöèõÖ ëä­óÈāîÂóë îã¬óÈ
ÿÜĆÚÙääâĂì­ÅÚØùÂÂæù¬âëóâóä×ÿÃ­ó×÷ÈÛäõÂóäØóÈëòÈÅâØöćâöÅùÔáóßăÕ­îã¬óÈØòćè×÷È ÉòÕäñÛÛÅèóâëòâßòÚÙ°ÃîÈ
ëèòëÕõÂóäØóÈëòÈÅâØöćÉòÕāÕãäñÕòÛËóÖõ äñÕòÛØ­îÈ×õćÚĀæñËùâËÚîã¬óÈÿËøćîâāãÈĀæñÿÂøĈîÂúæ âöÂóäëä­óÈÅ¬óÚõãâĀæñ
èòÓÚÙääâăØãØöćÕö āÕãÂóäÿëäõâëä­óÈÅùÔÙääâ ÉäõãÙääâ Å¬óÚõãâØöćÕö ĀæñèòÓÚÙääâÜäñËóÙõÜăÖã Õ­èãÂóäÜæùÂ
ÉõÖëČóÚ÷ÂĀÂ¬Âæù¬âÅÚÖ¬óÈą àøĈÚàúèòÓÚÙääâĀæñÅ¬óÚõãâăØãØöćÕöÈóâ ë¬ÈÿëäõâîÈÅ°ÂäÙùäÂõÉĂÚÂóäÕČóÿÚõÚÈóÚØöćâö
ÅèóâäòÛÝõÕËîÛÖ¬îëòÈÅâ āÕãÿÊßóñÛØÛóØĂÚÂóäßòÓÚóÅùÔáóßËöèõÖĂÚËùâËÚØöćëîÕÅæ­îÈÂòÛéòÂãáóßĀÖ¬æñ
ßøĈÚØöć āÕãäòÑĂì­ÂóäëÚòÛëÚùÚĂÚÕ­óÚĀäÈÉúÈĂÉĀæñãÂã¬îÈÖ¬îëóÙóäÔñ 

 ãùØÙéóëÖä°Âóäëä­óÈÿéäêÑÂõÉÑóÚÅèóâäú­ĀæñÂóäëä­óÈÜòÉÉòãĀèÕæ­îâ ÿßøćîëÚòÛëÚùÚĂì­ÜäñÿØéăØã
ÿÜĆÚéúÚã°ÂæóÈÂóäÝæõÖëõÚÅ­óĀæñÛäõÂóäĂÚáúâõáóÅÛÚßøĈÚÑóÚĀÚèÅõÕëä­óÈëääÅ° ĀæñÂóäëä­óÈÚèòÖÂääâ äèâØòĈÈ
Ö¬îãîÕîÈÅ°Åèóâäú­ Ăì­ëóâóä×ëÚòÛëÚùÚÂóäëä­óÈâúæÅ¬óĂÚÂóäÜäòÛāÅäÈëä­óÈáóÅÂóäÝæõÖĀæñÛäõÂóäĂÚØùÂ
ÃòĈÚÖîÚ ÿßøćîĂì­ÿéäêÑÂõÉëä­óÈëääÅ°ÿÜĆÚßæòÈÃòÛÿÅæøćîÚĂìâ¬ăÜëú¬ÿéäêÑÂõÉØöćëâÕùæĀæñãòćÈãøÚĂÚäñãñãóè ßä­îâ
ÂòÛëä­óÈäñÛÛÜäñÂòÚĀæñÛäõìóäÉòÕÂóäÅèóâÿëöćãÈĂÚÕ­óÚÿéäêÑÂõÉ ëä­óÈÛääãóÂóéØöćÿëäöĀæñÿÜĆÚÙääâĂì­ÿîøĈî
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Ö¬îÂóäÝæõÖ ÂóäÅ­ó ĀæñÂóäæÈØùÚ äèâØòĈÈÂóäßòÓÚóÝú­ÜäñÂîÛÂóäĂìâ¬ ëä­óÈÿÅäøîÃ¬óãāÅäÈëä­óÈßøĈÚÑóÚ Āæñāæ
ÉõëÖõÂë°áóãĂÚØöćÿËøćîâāãÈÂòÛÜäñÿØéĂÚáúâõáóÅ 

 
12. ÝæÂäñØÛÉóÂ Ã­î 11.1 Āæñ 11.2 Ö¬îÂóäßòÓÚóìæòÂëúÖäĀæñÅèóâÿÂöćãèÃ­îÈÂòÛßòÚÙÂõÉÃîÈë×óÛòÚ  
12.1 ÂóäßòÓÚóìæòÂëúÖä  

ÉóÂë×óÚÂóäÔ°ÿéäêÑÂõÉ ëòÈÅâĀæñ èòÓÚÙääâ âöÝæÂäñØÛÖ¬îëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÅÔñ
èõØãóéóëÖä° âìóèõØãóæòãÿËöãÈĂìâ¬ Åøî âöÂóäßòÓÚóìæòÂëúÖäÿßøćîëä­óÈØäòßãóÂäâÚùêã°ØöćâöÅèóâäú­Åèóâëóâóä× ÿÜĆÚ
ÅÚÕö âöÅùÔÙääâĂÚëòÈÅâĀæñëóâóä×ÖîÛëÚîÈÖ¬îë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈØöćÿÂõÕÃ÷ĈÚ ØòĈÈØóÈÿéäêÑÂõÉĀæñëòÈÅâ 
āÕãÂóäÿÚ­ÚĂì­ÚòÂé÷ÂêóØöćÿÃ­óÿäöãÚĂÚìæòÂëúÖäÚöĈ ÿÜĆÚÚòÂèõØãóéóëÖä°ëõćÈĀèÕæ­îâØöćâöéòÂãáóßäñÕòÛëóÂæ ÿÜĆÚÅÚÕöÃîÈ
ëòÈÅâ ĀæñÿÜĆÚØöćÖ­îÈÂóäÃîÈÖæóÕĀäÈÈóÚ ØòĈÈáóãĂÚĀæñÖ¬óÈÜäñÿØé ëóâóä×ëä­óÈîÈÅ°Åèóâäú­ĀæñÿØÅāÚāæãöÿßøćîÿÜĆÚ
ÑóÚĀì¬ÈÂóäÝæõÖÿßøćîß÷ćÈßóÖÚÿîÈ âöÅèóâäú­ÿËõÈÜäñãùÂÖ°Øöćëóâóä×ëòćÈëâ ÿÜĆÚØòÂêñ ÅèóâÿËöćãèËóÎÿÊßóñÕ­óÚ ÿÜĆÚ
ÚòÂèõØãóéóëÖä°ëõćÈĀèÕæ­îâäù¬ÚĂìâ¬ØöćâöéòÂãáóßÂóäÖõÕÖóâë×óÚÂóäÔ°îã¬óÈäú­ÿØ¬óØòÚ âöÅèóâÿËøćîâòćÚØöćÉñßòÓÚóÖÚÿîÈ
Ăì­ëóâóä×èõÿÅäóñì°ĀæñĀÂ­ăÃÜòÎìóÖ¬óÈą ăÕ­ Â­óèØòÚÅèóâÂ­óèìÚ­óÃîÈāæÂèõËóÂóäĀæñÿØÅāÚāæãö āÕãÿÊßóñîã¬óÈ
ãõćÈÕ­óÚØäòßãóÂäÙääâËóÖõ ëõćÈĀèÕæ­îâ ĀæñßæòÈÈóÚ Ì÷ćÈÿÜĆÚßøĈÚÑóÚØöćëČóÅòÎĂÚÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâ ĂÚ
ÃÔñÿÕöãèÂòÚÂĆÿÜĆÚØäòßãóÂäÛùÅÅæØöćâöÅùÔÙääâĀæñÉäõãÙääâ âöÉääãóÛääÔÖ¬îèõËóËöß ÝæõÖÝæÈóÚØöćâöÜäñāãËÚ°ÚČóăÜ
ÿëäõâëä­óÈëòÈÅâ Ăì­ÿÜĆÚëòÈÅâĀì¬ÈÂóäÿäöãÚäú­ ĀæñÚČóăÜëú¬ÂóäßòÓÚóØöćãòćÈãøÚ ØòĈÈÚöĈ ĀÚèØóÈÂóäßòÓÚóìæòÂëúÖäÉ÷ÈÖ­îÈ
ßõÉóäÔó×÷ÈîÈÅ°ÜäñÂîÛÖ¬îăÜÚöĈ 

1. ßòÓÚóìæòÂëúÖäĂì­ÖîÛëÚîÈÖ¬îÅèóâÖ­îÈÂóäÃîÈÜäñÿØéÕ­óÚØäòßãóÂäÙääâËóÖõĀæñëõćÈĀèÕæ­îâ äèâ×÷È
ÖîÛëÚîÈÖ¬îÂóäÿÜæöćãÚĀÜæÈÃîÈëòÈÅâĀæñëáóßĀèÕæ­îâÃîÈāæÂ 

2. âöÂóäÿÜõÕäóãèõËóĂìâ¬Õ­óÚèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâ āÕãĂì­âöÂóäÉòÕÂóäÿäöãÚÂóäëîÚ Āæñ
èòÕÝæāÕãÿÚ­ÚÝææòßÙ°ÂóäÿäöãÚäú­ØöćÅóÕìèòÈ (Expected Learning Outcomes; ELOs) ÖóâĀÚèØóÈÂóäé÷Âêó
ØöćÿÚ­ÚÝææòßÙ°ÂóäÿäöãÚäú­ÃîÈÝú­ÿäöãÚ (Outcome-Based Education; OBE) 

3. âöÂóäÂČóìÚÕÖòèËöĈèòÕÕ­óÚâóÖäÑóÚĀæñÅùÔáóßÂóäé÷ÂêóÖóâÂäîÛâóÖäÑóÚÅùÔèùÓõäñÕòÛÜäõÎÎóÖäö ÿßøćîĂì­
ÿØöãÛăÕ­ÂòÛâóÖäÑóÚëóÂæ ØòĈÈÚöĈ ÿßøćîÿÜĆÚÂóäÿßõćâéòÂãáóßÃîÈÛòÔÒõÖĂÚÂóäĀÃ¬ÈÃòÚ ĀæñÉòÕĂì­âöÂóäÜäñÿâõÚ
ÅùÔáóßĂÚÂóäÉòÕÂóäé÷ÂêóÖóâìæòÂëúÖä ÿË¬Ú ÂóäßòÓÚóìæòÂëúÖäāÕãé÷ÂêóĀÚèØóÈâóÖäÑóÚÃîÈ 
Accreditation Board of Engineering and Technology: Applied and Natural Science Accrediation 
Commission (ABET-ANSAC) âóÜäòÛĂË­Ăì­ÿìâóñëâÂòÛìæòÂëúÖä ßòÚÙÂõÉÃîÈâìóèõØãóæòã ĀæñÛäõÛØÃîÈ
ÜäñÿØé 

12.2 ÅèóâÿÂöćãèÃ­îÈÂòÛßòÚÙÂõÉÃîÈë×óÛòÚ 
ìæòÂëúÖäèõØãóéóëÖäÛòÔÒõÖ ëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâ (ìæòÂëúÖäÚóÚóËóÖõ) ìæòÂëúÖäĂìâ¬ ß.é. 2562 ÚöĈ 

âöÉùÕâù¬ÈìâóãÿßøćîÿÚ­ÚÂóäßòÓÚóÅÚĂì­âöéòÂãáóßÕ­óÚèõËóÂóäßä­îâăÜÂòÛÂóäâöÅùÔÙääâĀæñÉäõãÙääâ É÷ÈâöÅèóâ
ÿÂöćãèÃ­îÈāÕãÖäÈÂòÛßòÚÙÂõÉÃîÈâìóèõØãóæòãÿËöãÈĂìâ¬Øöćâù¬ÈÿÚ­ÚÅèóâÿÜĆÚÿæõéØóÈèõËóÂóäĀæñÅùÔáóßÖóâ
âóÖäÑóÚëóÂæ ÂóäĂì­ÛäõÂóäèõËóÂóäØóÈÕ­óÚèõØãóéóëÖä°ĀæñÿØÅāÚāæãöĀÂ¬ëòÈÅâ ÿßøćîÖîÛëÚîÈÅèóâÖ­îÈÂóäÃîÈ
ÜäñÿØéĀæñØ­îÈ×õćÚØóÈáóÅÿìÚøî ĀæñÂóäØČóÚùÛČóäùÈéõæÜèòÓÚÙääâ ÿßøćîÿÜõÕāîÂóëĂì­âöÂóäßòÓÚóëä­óÈëääÅ°
ÚèòÖÂääâÃîÈÖÚÿîÈ ëóâóä×ëä­óÈîóËößØöćâòćÚÅÈÕ­èãÖÚÿîÈ äòÂêóÅèóâÿÜĆÚÿîÂæòÂêÔ°Ø­îÈ×õćÚ ĀæñîÚùäòÂê°
ØäòßãóÂäÙääâËóÖõĀæñëõćÈĀèÕæ­îâ 
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13. ÅèóâëòâßòÚÙ°ÂòÛìæòÂëúÖäîøćÚØöćÿÜõÕëîÚĂÚÅÔñ/áóÅèõËóîøćÚÃîÈë×óÛòÚ 
13.1 Âæù¬âèõËó/ÂäñÛèÚèõËóĂÚìæòÂëúÖäÚöĈØöćÿÜõÕëîÚāÕãÅÔñ/áóÅèõËó/ìæòÂëúÖäîøćÚ  

X ìâèÕèõËóé÷ÂêóØòćèăÜ 
X ìâèÕèõËóÿÊßóñ 
X ìâèÕèõËóÿæøîÂÿëäö 

13.2 Âæù¬âèõËó/ÂäñÛèÚèõËóĂÚìæòÂëúÖäØöćÿÜõÕëîÚĀæñëóâóä×Ăì­áóÅèõËó/ìæòÂëúÖäîøćÚâóÿäöãÚÿÜĆÚ 
-ăâ¬âö- 

13.3 ÂóäÛäõìóäÉòÕÂóä  
 ÂóäÉòÕÂóäÿäöãÚÂóäëîÚĂÚìæòÂëúÖä ĂÚìâèÕèõËóé÷ÂêóØòćèăÜÉñÕČóÿÚõÚÂóäāÕãÅÔñØöćÿÂöćãèÃ­îÈ 
ăÕ­ĀÂ¬ ÅÔñâÚùêãéóëÖä° ÅÔñëòÈÅâéóëÖä° ÅÔñÛäõìóäÙùäÂõÉ ĀæñÅÔñèõØãóéóëÖä° ÿÜĆÚÖ­Ú āÕãîóÉóäã°
Ýú­äòÛÝõÕËîÛìæòÂëúÖäÃîÈĀÖ¬æñìæòÂëúÖäÉñÕČóÿÚõÚÂóäÜäñëóÚÈóÚ ĀæñĀÉ­ÈăÜãòÈÅÔñØöćÉòÕÂóäÿäöãÚÂóäëîÚĂì­
ØäóÛæ¬èÈìÚ­ó×÷ÈÉČóÚèÚÚòÂé÷ÂêóØöćÉñæÈØñÿÛöãÚÿäöãÚĂÚĀÖ¬æñÜöÂóäé÷Âêó ĂÚë¬èÚÃîÈèõËóÿÊßóñ ÉñÉòÕÂóä
ÿäöãÚÂóäëîÚāÕãÅÔñèõØãóéóëÖä° ÅÔñèõéèÂääâéóëÖä° ÅÔñÿÂêÖäéóëÖä° ĀæñÅÔñëòÈÅâéóëÖä° ØòĈÈÚöĈÂóä
ÉòÕÂóäÿäöãÚÂóäëîÚØùÂäóãèõËó ÕČóÿÚõÚÂóäÖóâÂäîÛâóÖäÑóÚÅùÔèùÓõäñÕòÛîùÕâé÷ÂêóĀì¬ÈËóÖõ ÖóâĀÛÛ 
âÅî.3 Āæñ âÅî.4 āÕãâöÅÔñÂääâÂóäÂČóÂòÛ ÖõÕÖóâÂóäÉòÕÂóäÿäöãÚÂóäëîÚ ĀæñâöÂóäÜäñÿâõÚÝæÂóäÉòÕÂóä
ÿäöãÚÂóäëîÚÃîÈäóãèõËóÖóâĀÛÛ âÅî.5 Āæñ âÅî.6 ĂÚØùÂáóÅÂóäé÷Âêó ĀæñäóãÈóÚÝæÂóäÕČóÿÚõÚÂóäÃîÈ
ìæòÂëúÖäÖóâĀÛÛ âÅî.7 ØùÂÜöÂóäé÷Âêó ÚîÂÉóÂÚöĈØóÈâìóèõØãóæòããòÈăÕ­ÉòÕĂì­âöÂóäëîÛèòÕÅèóâäú­ßøĈÚÑóÚ
Õ­óÚáóêóîòÈÂåê ÿßøćîßòÓÚóÂóäÿäöãÚäú­ÃîÈÚòÂé÷ÂêóĀæñë¬ÈÿëäõâÚòÂé÷ÂêóØöćâöéòÂãáóßëúÈĂì­ëóâóä×ßòÓÚó
ÖÚÿîÈăÕ­îã¬óÈâöÜäñëõØÙõáóßëúÈëùÕ 
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ìâèÕØöć 2 Ã­îâúæÿÊßóñÃîÈìæòÂëúÖä 
 
1. ÜäòËÎó ÅèóâëČóÅòÎ ĀæñèòÖ×ùÜäñëÈÅ°ÃîÈìæòÂëúÖä 
1.1 ÜäòËÎó 

   èõØãóéóëÖä°ëõćÈĀèÕæ­îâÿÜĆÚéóëÖä°ØöćÅäîÛÅæùâìæóÂìæóãëóÃóèõËó ăÕ­ĀÂ¬ ÿÅâö ËöèèõØãó àõëõÂë° 
ÅÔõÖéóëÖä° ÙäÔöèõØãó ÜÑßöèõØãó ĀæñáúâõéóëÖä° Ì÷ćÈîÈÅ°Åèóâäú­ÕòÈÂæ¬óèëóâóä×ÚČóâóÛúäÔóÂóäĀæñÜäñãùÂÖ°ĂË­ĂÚ
Âóäé÷ÂêóĀæñØČóÅèóâÿÃ­óĂÉĂÚØäòßãóÂäÙääâËóÖõĀæñëõćÈĀèÕæ­îâ ÖæîÕÉÚÂóäÖõÕÖóâ ÖäèÉëîÛ ĀæñĀÂ­ăÃÜòÎìó
Õ­óÚëõćÈĀèÕæ­îâ āÕãâöÿÜ­óìâóãëúÈëùÕîãú¬ØöćÂóäë¬ÈÿëäõâÅèóâÿÃ­óĂÉĂÚëõćÈĀèÕæ­îâØöćâöÅèóâÌòÛÌ­îÚØöćîãú¬äîÛÖòèÿäóĀæñ
ÂóäÜÐõÛòÖõÿßøćîĀÂ­ăÃÜòÎìóëõćÈĀèÕæ­îâ āÕãÚòÂèõØãóéóëÖä°ëõćÈĀèÕæ­îâÉñäòÛÝõÕËîÛÂóäÉòÕÂóäĂË­ØäòßãóÂäÙääâËóÖõ
Ăì­ÿÂõÕÜäñāãËÚ°ëúÈëùÕĀæñæÕÂóäÂ¬îâæßõê ÿßøćîØöćÉñË¬èãĂÚÂóääòÂêóØäòßãóÂäÙääâËóÖõĀæñëõćÈĀèÕæ­îâĂì­âöÅèóâ
ëâÛúäÔ°ĀæñÅèóâãòćÈãøÚ 
 
1.2 èòÖ×ùÜäñëÈÅ°  

ìæòÂëúÖäèõØãóéóëÖä°ëõćÈĀèÕæ­îâ âöèòÖ×ùÜäñëÈÅ°ÿßøćîÝæõÖÛòÔÒõÖĂÚëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâØöćâö
ÅùÔæòÂêÔñÿÕ¬Ú ÕòÈÚöĈ 

1) ëóâóä×îîÂĀÛÛĀæñèóÈĀÝÚÂóäÖõÕÖóâÖäèÉëîÛëáóßĀèÕæ­îâØòĈÈØóÈÕ­óÚÂóãáóß (ÕõÚ ÚČĈó ĀæñîóÂóé) 
ĀæñËöèáóß (ßøË ëòÖè° ĀæñÉùæõÚØäöã°) ăÕ­×úÂÖ­îÈÖóâìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 

2) ëóâóä×èõÿÅäóñì°Öòèîã¬óÈØäòßãóÂäÙääâËóÖõØóÈÂóãáóßĀæñØäòßãóÂäÙääâËóÖõØóÈËöèáóß ăÕ­×úÂÖ­îÈ
ÖóâìæòÂÂóäĀæñèõÙöÂóäØóÈèõØãóéóëÖä° 

3) ëóâóä×èõÿÅäóñì°Ã­îâúæØóÈëõćÈĀèÕæ­îâ ĀæñÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ äèâ×÷ÈÿëÚîĀÚñĀÚèØóÈ 
ÂóäÛČóÛòÕàøĈÚàúëáóßĀèÕæ­îâØöćăÕ­äòÛÝæÂäñØÛÿëöãìóãÉóÂÂõÉÂääâÃîÈâÚùêã° ÖæîÕÉÚÿëÚîĀÚñâóÖäÂóä
æÕÝæÂäñØÛÖ¬îâÚùêã°ĀæñëõćÈĀèÕæ­îâÉóÂÂóäÿÜæöćãÚĀÜæÈÂäñÛèÚÂóäìäøîÜäóÂÐÂóäÔ°ØóÈÙääâËóÖõ 

4) âöÅùÔæòÂêÔñÃîÈÅèóâÿÜĆÚßæÿâøîÈāæÂ (Global Citizen) ØöćâöØòÂêñÂóäÿäöãÚäú­ĂÚéÖèääêØöć 21 (21st Century 
Skills) ĀæñÂóäÿäöãÚäú­ÖæîÕËöèõÖ (Life-Long Learning) 

 
1.3 ÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (Program Learning Outcomes, PLOs)  
(1) âóÖäÑóÚÝæÂóäÿäöãÚäú­ Õ­óÚÅùÔÙääâĀæñÉäõãÙääâ 

PLO1: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóââöÉääãóÛääÔèõËóËöß ÚòÂèõÉòã/ÚòÂèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâ Āæñ
âöÅèóâäòÛÝõÕËîÛÖ¬îÖÚÿîÈĀæñë¬èÚäèâ 

 PLO1.1: ÛòÔÒõÖâöèõÚòãĀæñäòÛÝõÕËîÛĂÚÂóäØČóÈóÚØöćăÕ­äòÛâîÛìâóãĂì­ëČóÿäĆÉÖóâÿèæóØöćÂČóìÚÕ 
 PLO1.2: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÌøćîëòÖã°ëùÉäõÖ ĀæñÜÐõÛòÖõÖóâÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß 
 PLO1.3: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÿÅóäßĀæñÖäñìÚòÂĂÚÅùÔÅ¬óÃîÈëõćÈĀèÕæ­îâ 

 
(2) âóÖäÑóÚÝæÂóäÿäöãÚäú­ Õ­óÚÅèóâäú­ 

PLO2: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­Åèóâäú­ØóÈÅÔõÖéóëÖä° èõØãóéóëÖä°ßøĈÚÑóÚ ĀæñèõØãóéóëÖä°ÜäñãùÂÖ° ÿßøćîĂË­
ĀÂ­ÜòÎìóØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöćØČóÈóÚ ÈóÚèõÉòã ìäøîĂÚÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 

 PLO2.1: ÛòÔÒõÖëóâóä×îÙõÛóãìæòÂÂóäßøĈÚÑóÚØóÈàõëõÂë° ÿÅâö ËöèèõØãó ÅÔõÖéóëÖä° ĀæñÅèóâäú­ØóÈ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâ ĀæñĂË­îÙõÛóãìäøîØČóÚóãÜäóÂÐÂóäÔ°ØóÈëõćÈĀèÕæ­îâÖ¬óÈą ăÕ­ 
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 PLO2.2: ÛòÔÒõÖëóâóä×ÚČóÅèóâäú­ ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÅÔõÖéóëÖä° Åèóâäú­ØóÈ
èõØãóéóëÖä°ĀÃÚÈîøćÚą ăÜÜäñãùÂÖ°ĂË­ĂÚÂóäĀÂ­ÜòÎìóØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöćØČóÈóÚ 
ÈóÚèõÉòã ìäøîĂÚÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 

PLO3: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­ÂäñÛèÚÂóäØóÈèõØãóéóëÖä°ĂÚÂóäĀÂ­ÜòÎìóăÕ­ 
 PLO3.1: ÛòÔÒõÖëóâóä×îîÂĀÛÛÂóäØÕæîÈ ÿÂĆÛÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâ ÕČóÿÚõÚÂóäØÕæîÈ ĀæñèõÿÅäóñì°

Ã­îâúæØöćăÕ­ÉóÂÂóäØÕæîÈìäøîÿÂĆÛÖòèîã¬óÈăÕ­îã¬óÈ×úÂÖ­îÈ 
 PLO3.2: ÛòÔÒõÖëóâóä×ÿæøîÂĀæñĂË­ÿÅäøćîÈâøî (ÿÅäøćîÈâøîØóÈèõØãóéóëÖä° ÿÅäøćîÈâøîëČóìäòÛÂóäèõÿÅäóñì°

Ã­îâúæ ðæð) ăÕ­îã¬óÈÿìâóñëâĀæñ×úÂÖ­îÈ 
 PLO3.3: ÛòÔÒõÖëóâóä×èõÿÅäóñì°ÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ ÖæîÕÉÚÿëÚîĀÚñĀÚèØóÈÂóäàøĈÚàú

ëáóßĀèÕæ­îâØöćÿëöãìóãÉóÂÂõÉÂääâÃîÈâÚùêã°ìäøîÿìÖùØóÈÙääâËóÖõ 
 

(3) âóÖäÑóÚÝæÂóäÿäöãÚäú­ Õ­óÚØòÂêñØóÈÜòÎÎó 
PLO4: ÛòÔÒõÖëóâóä×ĀëèÈìóÅèóâäú­Ăìâ¬ÿßøćîĂì­ÿÜĆÚÝú­ØöćâöÂóäÿäöãÚäú­ÖæîÕËöèõÖ 
 PLO4.1: ÛòÔÒõÖëóâóä×ëøÛÅ­ÚĀæñÿæøîÂĂË­Āìæ¬ÈÃ­îâúæ ĀæñÿØÅāÚāæãöëóäëÚÿØé ÿßøćîĂË­ëČóìäòÛÂóäßòÓÚó

ÖÚÿîÈîã¬óÈÖ¬îÿÚøćîÈ 
 PLO4.2: ÛòÔÒõÖëóâóä×äñÛùĀæñĀÂ­āÉØã°ÜòÎìóØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâăÕ­îã¬óÈÿÜĆÚäñÛÛ 

 
(4) âóÖäÑóÚÝæÂóäÿäöãÚäú­ Õ­óÚØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ 

PLO5: ÛòÔÒõÖëóâóä×ØČóÈóÚÿÜĆÚØöâĀæñÜäñëóÚÈóÚÂòÛÝú­ä¬èâÈóÚăÕ­ 
 
(5) âóÖäÑóÚÝæÂóäÿäöãÚäú­ Õ­óÚØòÂêñÂóäÅõÕèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä ĀæñÿØÅāÚāæãöëóäëÚÿØé 

PLO6: ÛòÔÒõÖâöØòÂêñÂóäëøćîëóäîã¬óÈâöÜäñëõØÙõáóß 
 PLO6.1: ÛòÔÒõÖëóâóä×ëøćîëóäāÕãĂË­áóêóîòÈÂåêăÕ­îã¬óÈâöÜäñëõØÙõáóß 
 PLO6.2: ÛòÔÒõÖëóâóä×ÚČóÿëÚîÃ­îâúæØóÈèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâăÕ­îã¬óÈâöÜäñëõØÙõáóß 

ÂäñËòÛ ăÕ­ĂÉÅèóâ ÿÜĆÚæČóÕòÛ ĀæñâöÅèóâ×úÂÖ­îÈØóÈèõËóÂóä ØòĈÈĂÚäúÜĀÛÛäóãÈóÚĀæñÂóäÚČóÿëÚî
ÜóÂÿÜæ¬ó 

 
1.4  ÖóäóÈÿÜäöãÛÿØöãÛÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (Program Learning Outcomes, PLOs)  
ÂòÛâóÖäÑóÚÝææòßÙ°ÂóäÿäöãÚäú­ÃîÈÚòÂé÷Âêó (Student Outcomes) ÖóâĀÚèØóÈÃîÈ ABET-ANSAC 

ABET-ANSAC Student Outcomes: 
Baccalaureate degree programs must demonstrate that 
graduates have: 

ÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (Program Learning Outcomes) 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 6.1 6.2 
a. an ability to apply knowledge of mathematics, science, and 

applied sciences 
   V    V      

b. an ability to design and conduct experiments, as well as to 
analyze and interpret data 

     V        

c. an ability to formulate or design a system, process or 
program to meet desired needs 

         V    

d. an ability to function on multidisciplinary teams           V   
e. an ability to identify and solve applied science problems     V   V      
f. an understanding of professional and ethical responsibility V V V           
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ABET-ANSAC Student Outcomes: 
Baccalaureate degree programs must demonstrate that 
graduates have: 

ÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (Program Learning Outcomes) 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 4.1 4.2 6.1 6.2 
g. an ability to communicate effectively            V V 
h. the broad education necessary to understand the impact of 

solutions in a global and societal context 
       V      

i. a recognition of the need for and ability to engage in life-
long learning 

        V     

j. a knowledge of contemporary issues         V     
k. an ability to use the techniques, skills, and modern scientific 

and technical tools necessary for professional practice 
      V       

 
2. ĀÝÚßòÓÚóÜäòÛÜäùÈ 

ĀÝÚÂóäßòÓÚó/ÿÜæöćãÚĀÜæÈ ÂæãùØÙ° ìæòÂÑóÚ/ÖòèÛ¬ÈËöĈ 

âöÂóäÜäòÛÜäùÈìæòÂëúÖäØùÂ 5 Üö 
āÕãßõÉóäÔóÉóÂ KPI Øöćîãú¬ĂÚÂóä
ÜäñÿâõÚÅùÔáóßÂóäé÷ÂêóØöć
ÿÂöćãèÃ­îÈÂòÛìæòÂëúÖä 

äèÛäèâÖõÕÖóâÝæÂóäÜäñÿâõÚ QA 
ÃîÈìæòÂëúÖääèâØùÂ 5 Üö ĂÚÕ­óÚ
Åèóâß÷ÈßîĂÉ ĀæñáóèñÂóäăÕ­ÈóÚ
ÃîÈÛòÔÒõÖ 

Á ä­îãæñÃîÈÛòÔÒõÖäñÕòÛÜäõÎÎóÖäö
ØöćăÕ­ÈóÚØČóĀæñÂóäÜäñÂîÛîóËöß
îõëäñáóãĂÚ 1 Üö 

Á ä­îãæñÃîÈÛòÔÒõÖäñÕòÛÜäõÎÎóÖäö
ØöćăÕ­äòÛÿÈõÚÿÕøîÚÿäõćâÖ­ÚÿÜĆÚăÜÖóâ
ÿÂÔÒ° 

Á äñÕòÛÅèóâß÷ÈßîĂÉÃîÈÚóãÉ­óÈ 
Ýú­ÜäñÂîÛÂóä ĀæñÝú­ĂË­ÛòÔÒõÖ 
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ìâèÕØöć 3 äñÛÛÂóäÉòÕÂóäé÷Âêó ÂóäÕČóÿÚõÚÂóä ĀæñāÅäÈëä­óÈÃîÈìæòÂëúÖä 
 
1. äñÛÛÂóäÉòÕÂóäé÷Âêó 
1.1 äñÛÛ  

X äñÛÛØèõáóÅ āÕã 1 ÜöÂóé÷ÂêóĀÛ¬ÈîîÂÿÜĆÚ 2 áóÅÂóäé÷ÂêóÜÂÖõ 1áóÅÂóäé÷ÂêóÜÂÖõ âöäñãñÿèæó
é÷Âêóăâ¬Ú­îãÂè¬ó 15 ëòÜÕóì° 
 
1.2 ÂóäÉòÕÂóäé÷ÂêóáóÅåÕúä­îÚ  

X ăâ¬âöáóÅåÕúä­îÚ       
 
1.3 ÂóäÿØöãÛÿÅöãÈìÚ¬èãÂõÖĂÚäñÛÛØèõáóÅ   

ĂË­äñÛÛØèõáóÅÖóâäñÿÛöãÛÃîÈÂäñØäèÈé÷ÂêóÙõÂóä 
 
2. ÂóäÕČóÿÚõÚÂóäìæòÂëúÖä 
2.1 èòÚ-ÿèæóĂÚÂóäÕČóÿÚõÚÂóäÿäöãÚÂóäëîÚ 

X äñÛÛØèõáóÅ  
áóÅÂóäé÷ÂêóØöć 1 ÖòĈÈĀÖ¬ÿÕøîÚ ëõÈìóÅâ ×÷È ÙòÚèóÅâ 
áóÅÂóäé÷ÂêóØöć 2 ÖòĈÈĀÖ¬ÿÕøîÚ âÂäóÅâ ×÷È ßåêáóÅâ 

X ĂÚÿèæóäóËÂóä 
    
2.2 ÅùÔëâÛòÖõÃîÈÝú­ÿÃ­óé÷Âêó  

1) Ö­îÈëČóÿäĆÉÂóäé÷Âêóăâ¬ÖČćóÂè¬óäñÕòÛâòÙãâé÷ÂêóÖîÚÜæóãĂÚĀÝÚÂóäÿäöãÚèõØãóéóëÖä°-ÅÔõÖéóëÖä° ìäøî
ÿØöãÛÿØ¬ó Āæñ 

2) Ý¬óÚÂóäÅòÕÿæøîÂÖóâÿÂÔÒ°ÃîÈëČóÚòÂÈóÚÅÔñÂääâÂóäÂóäîùÕâé÷Âêó (ëÂî.) Āæñ/ìäøîÿÜĆÚăÜÖóâäñÿÛöãÛ
Ã­îÛòÈÅòÛÂóäÅòÕÿæøîÂÃîÈÅÔñèõØãóéóëÖä° âìóèõØãóæòãÿËöãÈĂìâ¬ 

 
2.3 ÜòÎìóÃîÈÚòÂé÷ÂêóĀäÂÿÃ­ó  
 X ØòÂêñÂóäëøćîëóäáóêóîòÈÂåêîóÉăâ¬ÿßöãÈßî 
 X îóÉâöÜòÎìóÂóäÜäòÛÖòèÉóÂÂóäÿäöãÚĂÚäñÕòÛâòÙãâé÷Âêó 
 
2.4 ÂæãùØÙ°ĂÚÂóäÕČóÿÚõÚÂóäÿßøćîĀÂ­ăÃÜòÎìó/Ã­îÉČóÂòÕÃîÈÚòÂé÷ÂêóĂÚÃ­î 2.3 

X  ÉòÕÂõÉÂääâÿëäõâØòÂêñáóêóîòÈÂåêĂì­ÂòÛÚòÂé÷ÂêóĀäÂÿÃ­óØöćâöÜòÎìóÕ­óÚáóêó 
X ÉòÕĂì­âöäñÛÛîóÉóäã°ØöćÜä÷ÂêóÿßøćîØČóìÚ­óØöćëîÕë¬îÈÕúĀæ ÖòÂÿÖøîÚ Ăì­ÅČóĀÚñÚČóĀÂ¬ÚòÂé÷Âêó ĀæñĂì­ÿÚ­Ú
ãČĈóĂÚÂäÔöØöćÚòÂé÷ÂêóâöÜòÎìóÖóâÃ­óÈÖ­ÚÿÜĆÚÂäÔößõÿéê 

X ÉòÕÂõÉÂääâØöćÿÂöćãèÃ­îÈÂòÛÂóäëä­óÈÅèóâëòâßòÚÙ°ÃîÈÚòÂé÷ÂêóĀæñÂóäÕúĀæÚòÂé÷Âêó ăÕ­ĀÂ¬ èòÚĀäÂßÛ
äñìè¬óÈÚòÂé÷ÂêóÂòÛîóÉóäã°ØöćÜä÷Âêó èòÚÝú­ÛäõìóäßÛÝú­ÜÂÅäîÈ ÂóäÖõÕÖóâÝæÂóäÿäöãÚÃîÈÚòÂé÷Âêó
ËòĈÚÜöØöć 1 ÉóÂîóÉóäã°Ýú­ëîÚ ĀæñÉòÕÂõÉÂääâëîÚÿëäõâĂÚÂäÔöÉČóÿÜĆÚ 



11 

 
2.5 ĀÝÚÂóääòÛÚòÂé÷ÂêóĀæñÝú­ëČóÿäĆÉÂóäé÷ÂêóĂÚäñãñ 5 Üö  

ÉČóÚèÚÚòÂé÷Âêó 
ÜöÂóäé÷Âêó 

2562 2563 2564 2565 2566 
ĀÝÚÜÂÖõ ĀÝÚëìÂõÉð ĀÝÚÜÂÖõ ĀÝÚëìÂõÉð ĀÝÚÜÂÖõ ĀÝÚëìÂõÉð ĀÝÚÜÂÖõ ĀÝÚëìÂõÉð ĀÝÚÜÂÖõ ĀÝÚëìÂõÉð 

ËòĈÚÜöØöć 1 20 5 20 5 20 5 20 5 20 5 
ËòĈÚÜöØöć 2 - - 20 5 20 5 20 5 20 5 
ËòĈÚÜöØöć 3 - - - - 20 5 20 5 20 5 
ËòĈÚÜöØöć 4 - - - - - - 20 5 20 5 

äèâ 25 50 75 100 100 
ÅóÕè¬óÉñëČóÿäĆÉÂóäé÷Âêó - - - 25 25 

 
2.6 ÈÛÜäñâóÔÖóâĀÝÚ  

1) äóãÈóÚÃ­îâúæÈÛÜäñâóÔáóßäèâäñÕòÛÅÔñ 3 Üö āÕãÉČóĀÚÂäóãæñÿîöãÕÖóâìòèÃ­îÂóäÿëÚîÖòĈÈÈÛÜäñâóÔ 
 

ĀÝÚÈóÚ 

ÜöÈÛÜäñâóÔ 
2562 2563 )ÜäñâóÔÂóä(  2564 (ÜäñâóÔÂóä) 

ÈÛÜäñâóÔ
ĀÝ¬ÚÕõÚ 

ÈÛÜäñâóÔ
ÿÈõÚäóãăÕ­ 

ÈÛÜäñâóÔ
ĀÝ¬ÚÕõÚ 

ÈÛÜäñâóÔ 
ÿÈõÚäóãăÕ­ 

ÈÛÜäñâóÔ
ĀÝ¬ÚÕõÚ 

ÈÛÜäñâóÔ
ÿÈõÚäóãăÕ­ 

ĀÝÚÈóÚÛäõìóäâìóèõØãóæòã 51,809,900 29,911,300 52,846,100 25,108,300 53,903,000 26,363,700 
ĀÝÚÈóÚÂóäÿäöãÚÂóäëîÚ 319,132,500 64,755,100 325,515,200 71,546,600 332,025,500 75,123,900 
ĀÝÚÈóÚëÚòÛëÚùÚèõËóÂóä 679,100 1,669,600 692,700 2,260,400 706,500 2,373,400 
ĀÝÚÈóÚèõÉòã -  12,223,400 - 12,175,700 - 12,784,500 
ĀÝÚÈóÚÛäõÂóäèõËóÂóäĀÂ¬ëòÈÅâ 4,200,000 2,270,600 4,284,000 2,190,200 4,369,700 2,299,700 
ĀÝÚÈóÚÂóäéóëÚó éõæÜèòÓÚÙääâĀæñ
ëõćÈĀèÕæ­îâ 

-  370,000 - 393,500 - 413,200 

ĀÝÚÈóÚÛúäÔóÂóäë¬ÈÿëäõâÂóäèõÉòãĀæñßòÓÚó 68,089,900   69,451,700   70,840,700   
äèâ 443,911,400 111,200,000 452,789,700 113,674,700 461,845,400 119,358,400 

äèâØòĈÈëõĈÚ 555,111,400 566,464,400 581,203,800 

2) Å¬óĂË­É¬óãÖ¬îìòè ÜäñâóÔ  144,560.- ÛóØ (ÖóâĀÝÚÂóääòÛ 25 ÅÚ)   

2.7 äñÛÛÂóäé÷Âêó 
X ĀÛÛËòĈÚÿäöãÚ 

2.8 ÂóäÿØöãÛāîÚìÚ¬èãÂõÖ ÂäñÛèÚèõËóĀæñÂóäæÈØñÿÛöãÚÿäöãÚÃ­óââìóèõØãóæòã 
1) ÂäñÛèÚèõËóØöćâìóèõØãóæòãÿËöãÈĂìâ¬ÉñßõÉóäÔóäòÛāîÚ ÉñÖ­îÈÿÜĆÚÂäñÛèÚèõËóØöćâöÿÚøĈîìóîãú¬ĂÚäñÕòÛÿÕöãèÂòÚ 
ìäøîâöÅèóâĂÂæ­ÿÅöãÈÂòÛÂäñÛèÚèõËóØöćÂČóìÚÕăè­ĂÚāÅäÈëä­óÈìæòÂëúÖäëóÃóèõËóÃîÈâìóèõØãóæòãÿËöãÈĂìâ¬ ìäøî
ÿÜĆÚÂäñÛèÚèõËóØöćÿÜĆÚÜäñāãËÚ°Ö¬îÂóäÿäöãÚÃîÈÚòÂé÷Âêó ĀæñÖ­îÈăÕ­äòÛÅèóâÿìĆÚËîÛÉóÂÅÔñØöćÿÂöćãèÃ­îÈ 

2) âìóèõØãóæòãÿËöãÈĂìâ¬ÉñßõÉóäÔóāîÚÂäñÛèÚèõËó ÉČóÚèÚìÚ¬èãÂõÖ æČóÕòÛÃòĈÚÃîÈÂäñÛèÚèõËóØöćÚòÂé÷ÂêóÿäöãÚ
âóÉóÂâìóèõØãóæòãîøćÚ āÕãÅèóâÿìĆÚËîÛÃîÈÅÔñØöćÿÂöćãèÃ­îÈ ØòĈÈÚöĈ îóÉÖ­îÈâöÂóäßõÉóäÔóÜäòÛÿÃ­óëú¬äñÛÛæČóÕòÛ
ÃòĈÚÖóâÃ­îÛòÈÅòÛâìóèõØãóæòãÿËöãÈĂìâ¬ è¬óÕ­èãÂóäé÷ÂêóäñÕòÛÜäõÎÎóÖäö ß.é. 2561 Ã­î 8 Āæñ 9 
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3.1 ìæòÂëúÖä  

 3.1.1 ÉČóÚèÚìÚ¬èãÂõÖ äèâÖæîÕìæòÂëúÖä   
 ĀÝÚÜÂÖõ ăâ¬Ú­îãÂè¬ó  135 ìÚ¬èãÂõÖ 
 ĀÝÚëìÂõÉé÷Âêó ăâ¬Ú­îãÂè¬ó  139 ìÚ¬èãÂõÖ 

3.1.2 āÅäÈëä­óÈìæòÂëúÖä  
(Â) ĀÝÚÜÂÖõ 

 (1) ìâèÕèõËóé÷ÂêóØòćèăÜ  30 ìÚ¬èãÂõÖ  
  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä  12 ìÚ¬èãÂõÖ 

 Âæù¬âèõËóâÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä°    9 ìÚ¬èãÂõÖ 
 Âæù¬âèõËóèõØãóéóëÖä°ĀæñÅÔõÖéóëÖä°     6 ìÚ¬èãÂõÖ 
 ÄÂæù¬âèõËóÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ  3 ìÚ¬èãÂõÖ 
 (2) ìâèÕèõËóÿÊßóñ ăâ¬Ú­îãÂè¬ó 99 ìÚ¬èãÂõÖ  

  èõËóĀÂÚ  26 ìÚ¬èãÂõÖ 
 èõËóÿîÂ ăâ¬Ú­îãÂè¬ó 73 ìÚ¬èãÂõÖ 
  ÿîÂÛòÈÅòÛ  61 ìÚ¬èãÂõÖ 
  ÿîÂÿæøîÂ ăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
 èõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èãÂõÖ 
 (3)  ìâèÕèõËóÿæøîÂÿëäö ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 

(Ã) ĀÝÚëìÂõÉé÷Âêó 
 (1) ìâèÕèõËóé÷ÂêóØòćèăÜ  30 ìÚ¬èãÂõÖ  

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä  12 ìÚ¬èãÂõÖ 
 Âæù¬âèõËóâÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä°    9 ìÚ¬èãÂõÖ 
 Âæù¬âèõËóèõØãóéóëÖä°ĀæñÅÔõÖéóëÖä°     6 ìÚ¬èãÂõÖ 
 Âæù¬âèõËóÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ  3 ìÚ¬èãÂõÖ 
 (2) ìâèÕèõËóÿÊßóñ ăâ¬Ú­îãÂè¬ó 103 ìÚ¬èãÂõÖ  

  èõËóĀÂÚ  26 ìÚ¬èãÂõÖ 
 èõËóÿîÂ ăâ¬Ú­îãÂè¬ó 77 ìÚ¬èãÂõÖ 
  ÿîÂÛòÈÅòÛ  65 ìÚ¬èãÂõÖ 
  ÿîÂÿæøîÂ ăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
  èõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èãÂõÖ 
 (3)  ìâèÕèõËóÿæøîÂÿëäö ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 
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3.1.3 ÂäñÛèÚèõËó 
(Â) ĀÝÚÜÂÖõ 
 (1)  ìâèÕèõËóé÷ÂêóØòćèăÜ  30 ìÚ¬èãÂõÖ 
  General Education  30 Credits 
 (1.1)  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä  12 ìÚ¬èãÂõÖ 
  Language and Communication  12 Credits  

ÂäÔöØöć 1: ëČóìäòÛÝú­ÿÃ­óé÷ÂêóØöć×øîëòÎËóÖõăØãìäøîëòÎËóÖõîøćÚÌ÷ćÈâõăÕ­ĂË­áóêóîòÈÂåêÿÜĆÚáóêóìæòÂ Ăì­ÿäöãÚ
ÂäñÛèÚèõËóáóêóîòÈÂåêÖ¬îăÜÚöĈ 

Case 1: Students who are Thai citizen or other nationality whose English is not their first language 
must take the following English courses. 

 001101 â.î. 101 áóêóîòÈÂåêßøĈÚÑóÚ 1 3(3-0-6) 
  ENGL 101 Fundamental English 1 
 001102 â.î. 102 áóêóîòÈÂåêßøĈÚÑóÚ 2 3(3-0-6) 
  ENGL 102 Fundamental English 2 
 001201 â.î. 201 Âóäî¬óÚÿËõÈèõÿÅäóñì°ĀæñÂóäÿÃöãÚîã¬óÈâöÜäñëõØÙõÝæ 3(3-0-6) 
  ENGL 201 Critical Reading and Effective Writing 
 001225 â.î. 225 áóêóîòÈÂåêĂÚÛäõÛØèõØãóéóëÖä°ĀæñÿØÅāÚāæãö 3(3-0-6) 
  ENGL 225 English in Science and Technology Context 

ÂäÔöØöć 2:  ëČóìäòÛÝú­ÿÃ­óé÷ÂêóØöć×øîëòÎËóÖõÌ÷ćÈĂË­áóêóîòÈÂåêÿÜĆÚáóêóìæòÂ Ăì­ÿäöãÚÂäñÛèÚèõËóáóêóăØã
Ö¬îăÜÚöĈ 

Case 2: Students of other nationality whose English is their first language must take the following 
Thai courses. 

 025101 â.ØÜØ. 101 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 1 3(3-0-6) 
  TFL 101 Thai in Everyday Life 1  
 025102 â.ØÜØ. 102 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 2 3(3-0-6) 
  TFL 102 Thai in Everyday Life 2  
 025201 â.ØÜØ. 201 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 1 3(3-0-6) 
  TFL 201 Listening and Speaking Thai 1  
 025202 â.ØÜØ. 202 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 2 3(3-0-6) 
  TFL 202 Listening and Speaking Thai 2 

 (1.2) Âæù¬âèõËóâÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä°  9 ìÚ¬èãÂõÖ 
  Humanities and Social Sciences  9 Credits  
   009103 â.Ûä. 103 Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 3(3-0-6) 
  LS 103 Information Literacy and Information Presentation 
   154100 ë.áâ. 100 áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(3-0-6) 
  GEO 100 Introduction to Geography 



14 

   703103 ÛÙ.ÂÉ. 103 ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 3(3-0-6) 
  MGMT 103 Introduction to Entrepreneurship and Business 

 (1.3) Âæù¬âèõËóèõØãóéóëÖä°ĀæñÅÔõÖéóëÖä°  6 ìÚ¬èãÂõÖ 
  Science and Mathematics  6 Credits  
 201110 è.èØ. 110    ÅÔõÖéóëÖä°ÛúäÔóÂóä 3(3-0-6) 
              SC 110 Integrated Mathematical Sciences 
 205100 è.ÙÔ. 100 āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó 3(3-0-6) 
  GEOL 100 Earth and Its Geologic Processes 

 (1.4)  Âæù¬âèõËóÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ  3 ìÚ¬èãÂõÖ 
  Activities Based Courses  3 Credits  
 201191 è.èØ. 191    ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 2(0-6-0) 
  SC 191 Learning Through Activities 
 201192 è.èØ. 192 ÕîãëùÿØßé÷Âêó 1(0-3-0) 
  SC 192 Doi Suthep Study 

ìâóãÿìÖù: ÚòÂé÷Âêóëóâóä×ÿæøîÂÿäöãÚÂäñÛèÚèõËóé÷ÂêóØòćèăÜÃîÈë×óÛòÚÂóäé÷ÂêóØòĈÈĂÚĀæñÖ¬óÈÜäñÿØéĀæ­èÚČóâó
āîÚìÚ¬èãÂõÖĀØÚÂäñÛèÚèõËóØòćèăÜØöćÂČóìÚÕăè­ĂÚìæòÂëúÖäăÕ­āÕãÅèóâÿìĆÚËîÛÃîÈëóÃóèõËó 

Note: Students can take any general education courses offered by either Thai or foreign higher education 
institutes. The credits can be transferred for general education courses specified in the program with 
the approval of the department. 

 (2)  ìâèÕèõËóÿÊßóñ ăâ¬Ú­îãÂè¬ó 99 ìÚ¬èãÂõÖ 
  Field of Specialization  a minimum of 99 Credits 
 (2.1)  èõËóĀÂÚ  26 ìÚ¬èãÂõÖ 
  Core Courses  26 Credits  
 202101 è.Ëè. 101 ËöèèõØãóßøĈÚÑóÚ 1 3(3-0-6) 
  BIOL 101 Basic Biology 1 
 202102 è.Ëè. 102 ËöèèõØãóßøĈÚÑóÚ 2 3(3-0-6) 
  BIOL 102 Basic Biology 2  
 202103 è.Ëè. 103 ÜÐõÛòÖõÂóäËöèèõØãó 1 1(0-3-0) 
  BIOL 103 Biology Laboratory 1 
 202104 è.Ëè. 104 ÜÐõÛòÖõÂóäËöèèõØãó 2 1(0-3-0) 
  BIOL 104 Biology Laboratory 2 
 203111 è.Åâ. 111 ÿÅâö 1 3(3-0-6) 
  CHEM 111 Chemistry 1 
 203113 è.Åâ. 113 ÿÅâö 2 3(3-0-6) 
  CHEM 11 Chemistry 2 
 203115 è.Åâ. 115 ÜÐõÛòÖõÂóäÿÅâö 1 1(0-3-0) 
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  CHEM 115 Chemistry Laboratory 1 
 203117 è.Åâ. 117 ÜÐõÛòÖõÂóäÿÅâö 2 1(0-3-0) 
  CHEM 117 Chemistry Laboratory 2 
 206111 è.ÅÔ. 111 ĀÅæÅúæòë 1 3(3-0-6) 
  MATH 111 Calculus 1 
 206265 è.ÅÔ. 265 Mathematical Methods for Environmental Science  3(3-0-6) 
  MATH 265 èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
 207117 è.àë. 117 ÜÐõÛòÖõÂóäàõëõÂë° 1 1(0-3-0) 
  PHYS 117 Physics Laboratory 1 
 207187 è.àë. 187 àõëõÂë° 1 3(3-0-6) 
  PHYS 187 Physics 1 

 (2.2)  èõËóÿîÂ ăâ¬Ú­îãÂè¬ó 73 ìÚ¬èãÂõÖ 
  Major a minimum of 73 Credits  

ĂÚÉČóÚèÚÚöĈ ăâ¬Ú­îãÂè¬ó 36 ìÚ¬èãÂõÖ ÉñÖ­îÈÿÜĆÚÂäñÛèÚèõËóäñÕòÛ 300-400 Āæñîã¬óÈÚ­îã 18 ìÚ¬èãÂõÖ 
Ö­îÈÿÜĆÚÂäñÛèÚèõËóäñÕòÛ 400 Ã÷ĈÚăÜ 

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 or upper. 

  (2.2.1)  èõËóÿîÂÛòÈÅòÛ  61 ìÚ¬èãÂõÖ 
  Requirement  61 Credits  
 154330 ë.áâ. 330 äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(2-2-5) 
  GEO 330 Introduction to Geographic Information Systems 
 203206 è.Åâ. 206 ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 3(3-0-6) 
  CHEM 206 Organic Chemistry for Non-Chemistry Students 
 203209 è.Åâ. 209 ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 1(0-3-0) 
  CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students 
 208265 è.ë×. 265 ë×õÖõØóÈëõćÈĀèÕæ­îâ 3(3-0-6) 
  STAT 265 Environmental Statistics 
 211315 è.ËØ. 315  ËöèÿÅâöÿÛøĈîÈÖ­Ú 3(3-0-6) 
  BCT 315 Introduction to Biochemistry 
 211319 è.ËØ. 319  ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 1(0-3-0) 
  BCT 319 Introduction to Biochemistry Laboratory 
 213201 è.ëæ. 201 ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 3(3-0-6) 
  ES 201 Principles of Environmental Science 
 213202 è.ëæ. 202 ÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ 4(3-3-6) 
  ES 202 Environmental Analytical Chemistry 
 213211 è.ëæ. 211 ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 1(1-0-2) 
  ES 211 Environmental Safety and Ethics 
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 213222 è.ëæ. 222 ÚõÿèéèõØãóëõćÈĀèÕæ­îâ 3(2-3-4) 
  ES 222 Environmental Ecology 
 
 213311 è.ëæ. 311 âóÖäÑóÚ ÂÏìâóã ĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 3(3-0-6) 
  ES 311 Introduction to Environmental Standards, Law and Regulations 
 213312 è.ëæ. 312 ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ 3(3-0-6) 
  ES 312 Clean Technology and Life Cycle Assessment 
 213322 è.ëæ. 322 ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ 3(2-3-4) 
  ES 322 Concepts of Environmental Microbiology 
 213331 è.ëæ. 331 âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã 3(2-3-4) 
  ES 331 Water Pollution and Wastewater Treatment 
 213341 è.ëæ. 341 âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ 3(2-3-4) 
  ES 341 Soil and Groundwater Pollution 
 213351 è.ëæ. 351 âæßõêØóÈîóÂóé 3(2-3-4) 
  ES 351 Air Pollution 
 213371 è.ëæ. 371 ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ 3(3-0-6) 
  ES 371 Environmental Remediation Technology 
 213490 è.ëæ. 490 ÂóäÞ÷ÂÈóÚ 2(0-10-0) 
  ES 490 Apprenticeship 
 213495 è.ëæ. 495 ëòââÚó 1(1-0-2) 
  ES 495 Seminar 
 213499 è.ëæ. 499 ÜòÎìóßõÿéê 3 ìÚ¬èãÂõÖ 
  ES 499 Special Problems 
 253441 èé.ë. 441 ÂóäÉòÕÂóäâúæÞîã 3(3-0-6) 
  ENV 441 Solid Waste Management 
 253451 èé.ë. 451 ÂóäÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 3(3-0-6) 
  ENV 451 Environmental Impact Assessment 
 361210 Â.ÜÑ. 210 ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú 2(2-0-4) 
  SOIL 210 Introduction to Soil Science and Natural Resources Management 
 361214 Â.ÜÑ. 214 ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 1(0-3-0) 
  SOIL 214 Soil Science Laboratory 

  (2.2.2)  èõËóÿîÂÿæøîÂ ăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
  Major Electives a minimum of 12 Credits  
 Ăì­ÿæøîÂÉóÂÂäñÛèÚèõËóÖ¬îăÜÚöĈăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
 And, choose any courses from the following list for at least 12 credits: 
 202473 è.Ëè. 473 ËöèèõØãóÚČĈóÿëöã 3(3-0-6) 
  BIOL 473 Water Pollution Biology 
 202475 è.Ëè. 475 ßõêèõØãóëõćÈĀèÕæ­îâ 3(3-0-6) 
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  BIOL 475 Environmental Toxicology 
 213441 è.ëæ. 441 ÂóäìóæòÂêÔñÿÊßóñÃîÈßøĈÚØöćÜÚÿÜøĈîÚ 3(3-0-6) 
  ES 441 Contaminated Site Characterization 
 213451 è.ëæ. 451 ÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéĀæñÂóäÉČóæîÈäñÛÛáúâõîóÂóé 3(3-0-6) 
  ES 451 Climate Change and Climate System Modeling 
 213480 è.ëæ. 480 ÂóäÉČóæîÈĀÛÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 3(3-0-6) 
  ES 480 Introduction to Environmental Modeling 
 213496 è.ëæ. 496 ìòèÃ­îÿæøîÂëääØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 3(3-0-6) 
  ES 496 Selected Topics in Environmental Science 
 253432 èé.ë. 432 ÂóäÅèÛÅùâÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ 3(3-0-6) 
  ENV 432 Noise and Vibration Control 
 253443 èé.ë. 443 ÂóäÉòÕÂóäÃîÈÿëöãîòÚÖäóã 3(3-0-6) 
  ENV 443 Hazardous Waste Management 

 (2.3)  èõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èãÂõÖ 
  Minor (If any) a minimum of 15 Credits  

   ÚòÂé÷ÂêóØöćÜäñëÈÅ°ÉñÿäöãÚèõËóāØ îóÉÿæøîÂÿäöãÚèõËóāØĂÚëóÃóĂÕÂĆăÕ­ØöćÿÜõÕëîÚÖóâÜäñÂóé
âìóèõØãóæòãÿËöãÈĂìâ¬ ÿäøćîÈ èõËóāØØöćÿÜõÕëîÚëČóìäòÛÚòÂé÷ÂêóâìóèõØãóæòãÿËöãÈĂìâ¬ ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èã
ÂõÖ āÕãÅèóâÿìĆÚËîÛÃîÈîóÉóäã°ØöćÜä÷ÂêóèõËóÿîÂ 

Student who wishes to have minor may take courses corresponding to any minor listed in 
Chiang Mai University announcement about minors being offered for CMU students for at least 15 
credits with approval of an academic advisor. 

 (3)  ìâèÕèõËóÿæøîÂÿëäö ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 
  Free Electives  a minimum of 6 Credits 

Ăì­ÿæøîÂÿäöãÚÉóÂÂäñÛèÚèõËóĂÕą ÚîÂÿìÚøîÉóÂèõËóÿîÂĀæñèõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 
At least 6 credits of elective courses, taken outside the major and minor (if any) fields, are required. 

 ÉČóÚèÚìÚ¬èãÂõÖäèâÖæîÕìæòÂëúÖä ăâ¬Ú­îãÂè¬ó 135 ìÚ¬èãÂõÖ 
 Total a minimum of 135 Credits 
 
 (Ã) ĀÝÚëìÂõÉé÷Âêó 
 (1)  ìâèÕèõËóé÷ÂêóØòćèăÜ  30 ìÚ¬èãÂõÖ 
  General Education  30 Credits 
 (1.1)  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä  12 ìÚ¬èãÂõÖ 
  Language and Communication  12 Credits  

ÂäÔöØöć 1: ëČóìäòÛÝú­ÿÃ­óé÷ÂêóØöć×øîëòÎËóÖõăØãìäøîëòÎËóÖõîøćÚÌ÷ćÈâõăÕ­ĂË­áóêóîòÈÂåêÿÜĆÚáóêóìæòÂ Ăì­ÿäöãÚ
ÂäñÛèÚèõËóáóêóîòÈÂåêÖ¬îăÜÚöĈ 
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Case 1: Students who are Thai citizen or other nationality whose English is not their first language 
must take the following English courses. 

 001101 â.î. 101 áóêóîòÈÂåêßøĈÚÑóÚ 1 3(3-0-6) 
  ENGL 101 Fundamental English 1 
 001102 â.î. 102 áóêóîòÈÂåêßøĈÚÑóÚ 2 3(3-0-6) 
  ENGL 102 Fundamental English 2 
 001201 â.î. 201 Âóäî¬óÚÿËõÈèõÿÅäóñì°ĀæñÂóäÿÃöãÚîã¬óÈâöÜäñëõØÙõÝæ 3(3-0-6) 
  ENGL 201 Critical Reading and Effective Writing 
 001225 â.î. 225 áóêóîòÈÂåêĂÚÛäõÛØèõØãóéóëÖä°ĀæñÿØÅāÚāæãö 3(3-0-6) 
  ENGL 225 English in Science and Technology Context 

ÂäÔöØöć 2:  ëČóìäòÛÝú­ÿÃ­óé÷ÂêóØöć×øîëòÎËóÖõÌ÷ćÈĂË­áóêóîòÈÂåêÿÜĆÚáóêóìæòÂ Ăì­ÿäöãÚÂäñÛèÚèõËóáóêóăØã
Ö¬îăÜÚöĈ 

Case 2: Students of other nationality whose English is their first language must take the following 
Thai courses. 

 025101 â.ØÜØ. 101 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 1 3(3-0-6) 
  TFL 101 Thai in Everyday Life 1  
 025102 â.ØÜØ. 102 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 2 3(3-0-6) 
  TFL 102 Thai in Everyday Life 2  
 025201 â.ØÜØ. 201 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 1 3(3-0-6) 
  TFL 201 Listening and Speaking Thai 1  
 025202 â.ØÜØ. 202 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 2 3(3-0-6) 
  TFL 202 Listening and Speaking Thai 2 

 (1.2) Âæù¬âèõËóâÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä°  9 ìÚ¬èãÂõÖ 
  Humanities and Social Sciences  9 Credits  
   009103 â.Ûä. 103 Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 3(3-0-6) 
  LS 103 Information Literacy and Information Presentation 
   154100 ë.áâ. 100 áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(3-0-6) 
  GEO 100 Introduction to Geography 
   703103 ÛÙ.ÂÉ. 103 ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 3(3-0-6) 
  MGMT 103 Introduction to Entrepreneurship and Business 

 (1.3) Âæù¬âèõËóèõØãóéóëÖä°ĀæñÅÔõÖéóëÖä°  6 ìÚ¬èãÂõÖ 
  Science and Mathematics  6 Credits  
 201110 è.èØ. 110    ÅÔõÖéóëÖä°ÛúäÔóÂóä 3(3-0-6) 
              SC 110 Integrated Mathematical Sciences 
 205100 è.ÙÔ. 100 āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó 3(3-0-6) 
  GEOL 100 Earth and Its Geologic Processes 
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 (1.4)  Âæù¬âèõËóÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ  3 ìÚ¬èãÂõÖ 
  Activities Based Courses  3 Credits  
 201191 è.èØ. 191    ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 2(0-6-0) 
  SC 191 Learning Through Activities 
 201192 è.èØ. 192 ÕîãëùÿØßé÷Âêó 1(0-3-0) 
  SC 192 Doi Suthep Study 

ìâóãÿìÖù: ÚòÂé÷Âêóëóâóä×ÿæøîÂÿäöãÚÂäñÛèÚèõËóé÷ÂêóØòćèăÜÃîÈë×óÛòÚÂóäé÷ÂêóØòĈÈĂÚĀæñÖ¬óÈÜäñÿØéĀæ­èÚČóâó
āîÚìÚ¬èãÂõÖĀØÚÂäñÛèÚèõËóØòćèăÜØöćÂČóìÚÕăè­ĂÚìæòÂëúÖäăÕ­āÕãÅèóâÿìĆÚËîÛÃîÈëóÃóèõËó 

Note: Students can take any general education courses offered by either Thai or foreign higher education 
institutes. The credits can be transferred for general education courses specified in the program with 
the approval of the department. 

 (2)  ìâèÕèõËóÿÊßóñ ăâ¬Ú­îãÂè¬ó 103 ìÚ¬èãÂõÖ 
  Field of Specialization  a minimum of 103 Credits 
 (2.1)  èõËóĀÂÚ  26 ìÚ¬èãÂõÖ 
  Core Courses  26 Credits  
 202101 è.Ëè. 101 ËöèèõØãóßøĈÚÑóÚ 1 3(3-0-6) 
  BIOL 101 Basic Biology 1 
 202102 è.Ëè. 102 ËöèèõØãóßøĈÚÑóÚ 2 3(3-0-6) 
  BIOL 102 Basic Biology 2  
 202103 è.Ëè. 103 ÜÐõÛòÖõÂóäËöèèõØãó 1 1(0-3-0) 
  BIOL 103 Biology Laboratory 1 
 202104 è.Ëè. 104 ÜÐõÛòÖõÂóäËöèèõØãó 2 1(0-3-0) 
  BIOL 104 Biology Laboratory 2 
 203111 è.Åâ. 111 ÿÅâö 1 3(3-0-6) 
  CHEM 111 Chemistry 1 
 203113 è.Åâ. 113 ÿÅâö 2 3(3-0-6) 
  CHEM 11 Chemistry 2 
 203115 è.Åâ. 115 ÜÐõÛòÖõÂóäÿÅâö 1 1(0-3-0) 
  CHEM 115 Chemistry Laboratory 1 
 203117 è.Åâ. 117 ÜÐõÛòÖõÂóäÿÅâö 2 1(0-3-0) 
  CHEM 117 Chemistry Laboratory 2 
 206111 è.ÅÔ. 111 ĀÅæÅúæòë 1 3(3-0-6) 
  MATH 111 Calculus 1 
 206265 è.ÅÔ. 265 Mathematical Methods for Environmental Science  3(3-0-6) 
  MATH 265 èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
 207117 è.àë. 117 ÜÐõÛòÖõÂóäàõëõÂë° 1 1(0-3-0) 
  PHYS 117 Physics Laboratory 1 
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 207187 è.àë. 187 àõëõÂë° 1 3(3-0-6) 
  PHYS 187 Physics 1 

 (2.2)  èõËóÿîÂ ăâ¬Ú­îãÂè¬ó 77 ìÚ¬èãÂõÖ 
  Major a minimum of 77 Credits  

ĂÚÉČóÚèÚÚöĈ ăâ¬Ú­îãÂè¬ó 36 ìÚ¬èãÂõÖ ÉñÖ­îÈÿÜĆÚÂäñÛèÚèõËóäñÕòÛ 300-400 Āæñîã¬óÈÚ­îã 18 ìÚ¬èãÂõÖ 
Ö­îÈÿÜĆÚÂäñÛèÚèõËóäñÕòÛ 400 Ã÷ĈÚăÜ 

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 or upper. 

  (2.2.1)  èõËóÿîÂÛòÈÅòÛ  65 ìÚ¬èãÂõÖ 
  Requirement  65 Credits  
 154330 ë.áâ. 330 äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(2-2-5) 
  GEO 330 Introduction to Geographic Information Systems 
 203206 è.Åâ. 206 ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 3(3-0-6) 
  CHEM 206 Organic Chemistry for Non-Chemistry Students 
 203209 è.Åâ. 209 ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 1(0-3-0) 
  CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students 
 208265 è.ë×. 265 ë×õÖõØóÈëõćÈĀèÕæ­îâ 3(3-0-6) 
  STAT 265 Environmental Statistics 
 211315 è.ËØ. 315  ËöèÿÅâöÿÛøĈîÈÖ­Ú 3(3-0-6) 
  BCT 315 Introduction to Biochemistry 
 211319 è.ËØ. 319  ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 1(0-3-0) 
  BCT 319 Introduction to Biochemistry Laboratory 
 213201 è.ëæ. 201 ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 3(3-0-6) 
  ES 201 Principles of Environmental Science 
 213202 è.ëæ. 202 ÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ 4(3-3-6) 
  ES 202 Environmental Analytical Chemistry 
 213211 è.ëæ. 211 ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 1(1-0-2) 
  ES 211 Environmental Safety and Ethics 
 213222 è.ëæ. 222 ÚõÿèéèõØãóëõćÈĀèÕæ­îâ 3(2-3-4) 
  ES 222 Environmental Ecology 
 213311 è.ëæ. 311 âóÖäÑóÚ ÂÏìâóã ĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 3(3-0-6) 
  ES 311 Introduction to Environmental Standards, Law and Regulations 
 213312 è.ëæ. 312 ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ 3(3-0-6) 
  ES 312 Clean Technology and Life Cycle Assessment 
 213322 è.ëæ. 322 ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ 3(2-3-4) 
  ES 322 Concepts of Environmental Microbiology 
 213331 è.ëæ. 331 âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã 3(2-3-4) 
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  ES 331 Water Pollution and Wastewater Treatment 
 213341 è.ëæ. 341 âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ 3(2-3-4) 
  ES 341 Soil and Groundwater Pollution 
 213351 è.ëæ. 351 âæßõêØóÈîóÂóé 3(2-3-4) 
  ES 351 Air Pollution 
 213371 è.ëæ. 371 ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ 3(3-0-6) 
  ES 371 Environmental Remediation Technology 
 213495 è.ëæ. 495 ëòââÚó 1(1-0-2) 
  ES 495 Seminar 
 213498 è.ëæ. 498 ëìÂõÉé÷Âêó 6 ìÚ¬èãÂõÖ 
  ES 498 Cooperative Education 
 213499 è.ëæ. 499 ÜòÎìóßõÿéê 3 ìÚ¬èãÂõÖ 
  ES 499 Special Problems 
 253441 èé.ë. 441 ÂóäÉòÕÂóäâúæÞîã 3(3-0-6) 
  ENV 441 Solid Waste Management 
 253451 èé.ë. 451 ÂóäÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 3(3-0-6) 
  ENV 451 Environmental Impact Assessment 
 361210 Â.ÜÑ. 210 ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú 2(2-0-4) 
  SOIL 210 Introduction to Soil Science and Natural Resources Management 
 361214 Â.ÜÑ. 214 ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 1(0-3-0) 
  SOIL 214 Soil Science Laboratory 

  (2.2.2)  èõËóÿîÂÿæøîÂ ăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
  Major Electives a minimum of 12 Credits  
 Ăì­ÿæøîÂÉóÂÂäñÛèÚèõËóÖ¬îăÜÚöĈăâ¬Ú­îãÂè¬ó 12 ìÚ¬èãÂõÖ 
 And, choose any courses from the following list for at least 12 credits: 
 202473 è.Ëè. 473 ËöèèõØãóÚČĈóÿëöã 3(3-0-6) 
  BIOL 473 Water Pollution Biology 
 202475 è.Ëè. 475 ßõêèõØãóëõćÈĀèÕæ­îâ 3(3-0-6) 
  BIOL 475 Environmental Toxicology 
 213441 è.ëæ. 441 ÂóäìóæòÂêÔñÿÊßóñÃîÈßøĈÚØöćÜÚÿÜøĈîÚ 3(3-0-6) 
  ES 441 Contaminated Site Characterization 
 213451 è.ëæ. 451 ÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéĀæñÂóäÉČóæîÈäñÛÛáúâõîóÂóé 3(3-0-6) 
  ES 451 Climate Change and Climate System Modeling 
 213480 è.ëæ. 480 ÂóäÉČóæîÈĀÛÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 3(3-0-6) 
  ES 480 Introduction to Environmental Modeling 
 213496 è.ëæ. 496 ìòèÃ­îÿæøîÂëääØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 3(3-0-6) 
  ES 496 Selected Topics in Environmental Science 
 253432 èé.ë. 432 ÂóäÅèÛÅùâÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ 3(3-0-6) 
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  ENV 432 Noise and Vibration Control 
 253443 èé.ë. 443 ÂóäÉòÕÂóäÃîÈÿëöãîòÚÖäóã 3(3-0-6) 
  ENV 443 Hazardous Waste Management 

 (2.3)  èõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èãÂõÖ 
  Minor (If any) a minimum of 15 Credits  

   ÚòÂé÷ÂêóØöćÜäñëÈÅ°ÉñÿäöãÚèõËóāØ îóÉÿæøîÂÿäöãÚèõËóāØĂÚëóÃóĂÕÂĆăÕ­ØöćÿÜõÕëîÚÖóâÜäñÂóé
âìóèõØãóæòãÿËöãÈĂìâ¬ ÿäøćîÈ èõËóāØØöćÿÜõÕëîÚëČóìäòÛÚòÂé÷ÂêóâìóèõØãóæòãÿËöãÈĂìâ¬ ăâ¬Ú­îãÂè¬ó 15 ìÚ¬èã
ÂõÖ āÕãÅèóâÿìĆÚËîÛÃîÈîóÉóäã°ØöćÜä÷ÂêóèõËóÿîÂ 

Student who wishes to have minor may take courses corresponding to any minor listed in 
Chiang Mai University announcement about minors being offered for CMU students for at least 15 
credits with approval of an academic advisor. 

 (3)  ìâèÕèõËóÿæøîÂÿëäö ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 
  Free Electives  a minimum of 6 Credits 

Ăì­ÿæøîÂÿäöãÚÉóÂÂäñÛèÚèõËóĂÕą ÚîÂÿìÚøîÉóÂèõËóÿîÂĀæñèõËóāØ (×­óâö) ăâ¬Ú­îãÂè¬ó 6 ìÚ¬èãÂõÖ 
At least 6 credits of elective courses, taken outside the major and minor (if any) fields, are required. 

 ÉČóÚèÚìÚ¬èãÂõÖäèâÖæîÕìæòÂëúÖä ăâ¬Ú­îãÂè¬ó 139 ìÚ¬èãÂõÖ 
 Total a minimum of 139 Credits 

ìâóãÿìÖù: äìòëÂäñÛèÚèõËóØöćĂË­ÂČóìÚÕÿÜĆÚÖòèÿæÃ 6 ìæòÂ âöÅèóâìâóãÕòÈÖ¬îăÜÚöĈ 
1. ÿæÃ 3 ÖòèĀäÂ ĀëÕÈ×÷È ÅÔñ ĀæñáóÅèõËó/ëóÃóèõËó ØöćÂäñÛèÚèõËóÚòĈÚëòÈÂòÕ 
2. ÿæÃ 3 ÖòèØ­óã ÉČóĀÚÂăÕ­ÕòÈÚöĈ 

1) ÿæÃÖòèĀäÂ (ìæòÂä­îã) ĀëÕÈ×÷È äñÕòÛÃîÈÂäñÛèÚèõËó 
1́00-200µ  ìâóã×÷È ÂäñÛèÚèõËóäñÕòÛßøĈÚÑóÚ 
3́00-400µ ìâóã×÷È ÂäñÛèÚèõËóäñÕòÛëúÈ 

2) ÿæÃÖòèÂæóÈ (ìæòÂëõÛ) ĀëÕÈ×÷È ìâèÕìâú¬ĂÚëóÃóèõËó 
0 Basic and Fundamentals  
1 Management, Law, Assessment 
2 Ecology, Bio-resources 
3 Watershed, Water resources, Wastewater 
4 Soil resources, Groundwater resources 
5 Air pollution, Atmospheric science 
6 Solid waste, Hazardous waste 
7 Environmental remediation, Site investigation 
8 Other relevant disciplines 
9 Seminar, Project, Appentriceship, Cooperative Education 

3) ÿæÃÖòèØ­óã (ìæòÂìÚ¬èã) ĀëÕÈ×÷È îÚùÂäâĂÚìâèÕìâú¬ÃîÈëóÃóèõËó 
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3.1.4 ĀÝÚÂóäé÷Âêó:  
(Â) ĀÝÚÜÂÖõ 

ËòĈÚÜöØöć 1 
áóÅÿäöãÚØöć 1 

202101 è.Ëè. 101 
BIOL 101 

ËöèèõØãó 1 
Biology 1 

3(3-0-6) 

202103 è.Ëè. 103 
BIOL 103 

ÜÐõÛòÖõÂóäËöèèõØãó 1 
Biology Laboratory 1 

1(0-3-0) 

203111 è.Åâ. 111 
CHEM 111 

ÿÅâö 1 
Chemistry 1 

3(3-0-6) 

203115 è.Åâ. 115 
CHEM 115 

ÜÐõÛòÖõÂóäÿÅâö 1 
Chemistry Laboratory 1 

1(0-3-0) 

206111 è.ÅÔ. 111 
MATH 111 

ĀÅæÅúæòë 1 
Calculus 1 

3(3-0-6) 

207117 è.àë. 117 
PHYS 117 

ÜÐõÛòÖõÂóäàõëõÂë° 1 
Physics Laboratory 1 

1(0-3-0) 

207187 è.àë. 187 
PHYS 187 

àõëõÂë° 1 
Physics 1 

3(3-0-6) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  18 

 
áóÅÿäöãÚØöć 2 

009103 â.Ûä. 103 
LS 103 

Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 
Information Literacy and Information Presentation 

3(3-0-6) 

154100 ë.áâ. 100 
GEO 100 

áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
Introduction to Geography 

3(3-0-6) 

201110 è.èØ. 110 
SC 110 

ÅÔõÖéóëÖä°ÛúäÔóÂóä 
Integrated Mathematical Sciences 

3(3-0-6) 

202102 è.Ëè. 102 
BIOL 102 

ËöèèõØãó 2 
Biology 2 

3(3-0-6) 

202104 è.Ëè. 104 
BIOL 104 

ÜÐõÛòÖõÂóäËöèèõØãó 2 
Biology Laboratory  2 

1(0-3-0) 

203113 è.Åâ. 113 
CHEM 113 

ÿÅâö 2 
Chemistry 2 

3(3-0-6) 

203117 è.Åâ. 117 
CHEM 117 

ÜÐõÛòÖõÂóäÿÅâö 2 
Chemistry Laboratory 2 

1(0-3-0) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  20 
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ËòĈÚÜöØöć 2 
áóÅÿäöãÚØöć 1 

203206 è.Åâ. 206 
CHEM 206 

ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
(Organic Chemistry for Non-Chemistry Student) 

3(3-0-6) 

203209 è.Åâ. 209 
CHEM 209 

ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
(Organic Chemistry Laboratory for Non-Chemistry Student) 

1(0-3-0) 

205100 è.ÙÔ. 100 
GEOL 100 

āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó 
(The Earth and Its Geologic Processes)  

3(3-0-6) 

206265 è.ÅÔ. 265 
MATH 265 

èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
(Mathematical Methods for Environmental Science) 

3(3-0-6) 

213201 è.ëæ. 201 
ES 201 

ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
(Principles of Environmental Science) 

3(3-0-6) 

361210 Â.ÜÑ. 210 
SOIL 210 

ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú 
(Introduction to Soil Science and Natural Resources Management) 

2(2-0-4) 

361214 Â.ÜÑ. 214 
SOIL 214 

ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 
(Soil Science Laboratory) 

1(0-3-0) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  19 
 

áóÅÿäöãÚØöć 2 
201192 è.èØ. 192 

SC 192 
ÕîãëùÿØßé÷Âêó 
(Doi Suthep Study) 

1(0-3-0) 

211315 è.ËØ. 115 
BCT 115 

ËöèÿÅâöÿÛøĈîÈÖ­Ú 
(Introductory Biochemistry) 

3(3-0-6) 

211319 è.ËØ. 119 
BCT 119 

ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 
(Introductory Biochemistry Laboratory) 

1(0-3-0) 

213202 è.ëæ. 202 
ES 202 

ÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ 
(Environmental Analytical Chemistry) 

4(3-3-6) 

208265 è.ë×. 265 
STAT 265 

ë×õÖõØóÈëõćÈĀèÕæ­îâ 
(Environmental Statistics) 

3(3-0-6) 

213211 è.ëæ. 211 
ES 211 

ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 
(Environmental Safety and Ethics) 

1(1-0-2) 

213222 è.ëæ. 222 
ES 222 

ÚõÿèéèõØãóëõćÈĀèÕæ­îâ 
(Environmental Ecology) 

3(2-3-4) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
(GE: Language & Communication) 

3(3-0-6) 

 äèâ (Total)  19 
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ËòĈÚÜöØöć 3 
áóÅÿäöãÚØöć 1 

213311 è.ëæ. 311 
ES 311 

âóÖäÑóÚ ÂÏìâóã ĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 
Introduction to Environmental Standards, Law and Regulations 

3(3-0-6) 

213322 è.ëæ. 322 
ES 322 

ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ 
Concepts of Environmental Microbiology 

3(2-3-4) 

213331 è.ëæ. 331 
ES 331 

âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã 
Water Pollution and Wastewater Treatment 

3(2-3-4) 

213341 è.ëæ. 341 
ES 341 

âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ 
Soil and Groundwater Pollution 

3(2-3-4) 

703103 ÛÙ.ÂÉ. 103 
MGMT 103 

ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 
Introduction to Entrepreneurship and Business 

3(3-0-6) 

  èõËóÿæøîÂÿëäö 
Free Elective 

3 ìÚ¬èãÂõÖ 

 äèâ (Total)  18 
 

áóÅÿäöãÚØöć 2 
154330 ë.áâ. 330 

GEO 330 
äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
Introduction to Geographic Information Systems 

3(2-2-5) 

201191 è.èØ. 191 
SC 191 

ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 
Learning Through Activities 

2(0-6-0) 

213312 è.ëæ. 312 
ES 312 

ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ 
Clean Technology and Life Cycle Assessment 

3(3-0-6) 

213351 è.ëæ. 351 
ES 351 

âæßõêØóÈîóÂóé 
Air Pollution 

3(2-3-4) 

213371 è.ëæ. 371 
ES 371 

ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ 
Environmental Remediation Technology 

3(3-0-6) 

253441 èé.ë. 441 
ENV 441 

ÂóäÉòÕÂóäâúæÞîã 
Solid Waste Management 

3(3-0-6) 

  èõËóÿæøîÂÿëäö 
Free Elective 

3 ìÚ¬èãÂõÖ 

 äèâ (Total)  20 
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ËòĈÚÜöØöć 4 
áóÅÿäöãÚØöć 1 

213490 è.ëæ. 490 
ES 490 

ÂóäÞ÷ÂÈóÚ 
Apprenticeship 

2(0-10-0) 

213495 è.ëæ. 495 
ES 495 

ëòââÚó 
Seminar 

1(1-0-2) 

253451 èé.ë. 451 
ENV 451 

ÂóäÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 
Environmental Impact Assessment 

3(3-0-6) 

  èõËóÿîÂÿæøîÂ 
Major Electives 

6 ìÚ¬èãÂõÖ 

 äèâ (Total)  12 

 
áóÅÿäöãÚØöć 2 

213499 è.ëæ. 499 
ES 499 

ÜòÎìóßõÿéê 
Special Problems 

3 ìÚ¬èãÂõÖ 

  èõËóÿîÂÿæøîÂ 
Major Electives 

6 ìÚ¬èãÂõÖ 

 äèâ (Total)  9 
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(Ã) ĀÝÚëìÂõÉé÷Âêó 
ËòĈÚÜöØöć 1 
áóÅÿäöãÚØöć 1 

202101 è.Ëè. 101 
BIOL 101 

ËöèèõØãó 1 
Biology 1 

3(3-0-6) 

202103 è.Ëè. 103 
BIOL 103 

ÜÐõÛòÖõÂóäËöèèõØãó 1 
Biology Laboratory 1 

1(0-3-0) 

203111 è.Åâ. 111 
CHEM 111 

ÿÅâö 1 
Chemistry 1 

3(3-0-6) 

203115 è.Åâ. 115 
CHEM 115 

ÜÐõÛòÖõÂóäÿÅâö 1 
Chemistry Laboratory 1 

1(0-3-0) 

206111 è.ÅÔ. 111 
MATH 111 

ĀÅæÅúæòë 1 
Calculus 1 

3(3-0-6) 

207117 è.àë. 117 
PHYS 117 

ÜÐõÛòÖõÂóäàõëõÂë° 1 
Physics Laboratory 1 

1(0-3-0) 

207187 è.àë. 187 
PHYS 187 

àõëõÂë° 1 
Physics 1 

3(3-0-6) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  18 

 
áóÅÿäöãÚØöć 2 

009103 â.Ûä. 103 
LS 103 

Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 
Information Literacy and Information Presentation 

3(3-0-6) 

154100 ë.áâ. 100 
GEO 100 

áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
Introduction to Geography 

3(3-0-6) 

201110 è.èØ. 110 
SC 110 

ÅÔõÖéóëÖä°ÛúäÔóÂóä 
Integrated Mathematical Sciences 

3(3-0-6) 

202102 è.Ëè. 102 
BIOL 102 

ËöèèõØãó 2 
Biology 2 

3(3-0-6) 

202104 è.Ëè. 104 
BIOL 104 

ÜÐõÛòÖõÂóäËöèèõØãó 2 
Biology Laboratory  2 

1(0-3-0) 

203113 è.Åâ. 113 
CHEM 113 

ÿÅâö 2 
Chemistry 2 

3(3-0-6) 

203117 è.Åâ. 117 
CHEM 117 

ÜÐõÛòÖõÂóäÿÅâö 2 
Chemistry Laboratory 2 

1(0-3-0) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  20 
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ËòĈÚÜöØöć 2 
áóÅÿäöãÚØöć 1 

203206 è.Åâ. 206 
CHEM 206 

ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
(Organic Chemistry for Non-Chemistry Student) 

3(3-0-6) 

203209 è.Åâ. 209 
CHEM 209 

ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
(Organic Chemistry Laboratory for Non-Chemistry Student) 

1(0-3-0) 

205100 è.ÙÔ. 100 
GEOL 100 

āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó 
(The Earth and Its Geologic Processes)  

3(3-0-6) 

206265 è.ÅÔ. 265 
MATH 265 

èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
(Mathematical Methods for Environmental Science) 

3(3-0-6) 

213201 è.ëæ. 201 
ES 201 

ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
(Principles of Environmental Science) 

3(3-0-6) 

361210 Â.ÜÑ. 210 
SOIL 210 

ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú 
(Introduction to Soil Science and Natural Resources Management) 

2(2-0-4) 

361214 Â.ÜÑ. 214 
SOIL 214 

ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 
(Soil Science Laboratory) 

1(0-3-0) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
GE: Language & Communication 

3(3-0-6) 

 äèâ (Total)  19 
 

áóÅÿäöãÚØöć 2 
201192 è.èØ. 192 

SC 192 
ÕîãëùÿØßé÷Âêó 
(Doi Suthep Study) 

1(0-3-0) 

211315 è.ËØ. 115 
BCT 115 

ËöèÿÅâöÿÛøĈîÈÖ­Ú 
(Introductory Biochemistry) 

3(3-0-6) 

211319 è.ËØ. 119 
BCT 119 

ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 
(Introductory Biochemistry Laboratory) 

1(0-3-0) 

213202 è.ëæ. 202 
ES 202 

ÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ 
(Environmental Analytical Chemistry) 

4(3-3-6) 

208265 è.ë×. 265 
STAT 265 

ë×õÖõØóÈëõćÈĀèÕæ­îâ 
(Environmental Statistics) 

3(3-0-6) 

213211 è.ëæ. 211 
ES 211 

ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 
(Environmental Safety and Ethics) 

1(1-0-2) 

213222 è.ëæ. 222 
ES 222 

ÚõÿèéèõØãóëõćÈĀèÕæ­îâ 
(Environmental Ecology) 

3(2-3-4) 

  Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
(GE: Language & Communication) 

3(3-0-6) 

 äèâ (Total)  19 
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ËòĈÚÜöØöć 3 
áóÅÿäöãÚØöć 1 

213311 è.ëæ. 311 
ES 311 

âóÖäÑóÚ ÂÏìâóã ĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 
Introduction to Environmental Standards, Law and Regulations 

3(3-0-6) 

213322 è.ëæ. 322 
ES 322 

ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ 
Concepts of Environmental Microbiology 

3(2-3-4) 

213331 è.ëæ. 331 
ES 331 

âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã 
Water Pollution and Wastewater Treatment 

3(2-3-4) 

213341 è.ëæ. 341 
ES 341 

âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ 
Soil and Groundwater Pollution 

3(2-3-4) 

703103 ÛÙ.ÂÉ. 103 
MGMT 103 

ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 
Introduction to Entrepreneurship and Business 

3(3-0-6) 

  èõËóÿæøîÂÿëäö 
Free Elective 

3 ìÚ¬èãÂõÖ 

 äèâ (Total)  18 
 

áóÅÿäöãÚØöć 2 
154330 ë.áâ. 330 

GEO 330 
äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
Introduction to Geographic Information Systems 

3(2-2-5) 

201191 è.èØ. 191 
SC 191 

ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 
Learning Through Activities 

2(0-6-0) 

213312 è.ëæ. 312 
ES 312 

ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ 
Clean Technology and Life Cycle Assessment 

3(3-0-6) 

213351 è.ëæ. 351 
ES 351 

âæßõêØóÈîóÂóé 
Air Pollution 

3(2-3-4) 

213371 è.ëæ. 471 
ES 471 

ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ 
Environmental Remediation Technology 

3(3-0-6) 

253441 èé.ë. 441 
ENV 441 

ÂóäÉòÕÂóäâúæÞîã 
Solid Waste Management 

3(3-0-6) 

  èõËóÿæøîÂÿëäö 
Free Elective 

3 ìÚ¬èãÂõÖ 

 äèâ (Total)  20 
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ËòĈÚÜöØöć 4 
áóÅÿäöãÚØöć 1 

213495 è.ëæ. 495 
ES 495 

ëòââÚó 
Seminar 

1(1-0-2) 

253451 èé.ë. 451 
ENV 451 

ÂóäÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 
Environmental Impact Assessment 

3(3-0-6) 

213499 è.ëæ. 499 
ES 499 

ÜòÎìóßõÿéê 
Special Problems 

3 ìÚ¬èãÂõÖ 

  èõËóÿîÂÿæøîÂ 
Major Electives 

12 ìÚ¬èãÂõÖ 

 äèâ (Total)  19 

 
áóÅÿäöãÚØöć 2 

213498 è.ëæ. 498 
ES 498 

ëìÂõÉé÷Âêó 
Cooperative Education 

6 ìÚ¬èãÂõÖ 

 äèâ (Total)  6 

 
3.1.5 ÅČóîÙõÛóãæòÂêÔñÂäñÛèÚèõËó (ØòĈÈáóêóăØãĀæñáóêóîòÈÂåê) 

äñÛùăè­ĂÚáóÅÝÚèÂ 
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3.2 Ëøćî ÖČóĀìÚ¬È ĀæñÅùÔèùÓõÃîÈîóÉóäã°  
3.2.1 îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä/îóÉóäã°ÜäñÉČóìæòÂëúÖä/îóÉóäã°ÜäñÉČó 

 Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 

áóäñÈóÚëîÚ/ëòÜÕóì° ÝæÈóÚ
ØóÈ
èõËóÂóä
ĂÚäîÛ 
5 Üö 

ÜòÉÉùÛòÚ 
ÿâøćîÿÜõÕëîÚ
ìæòÂëúÖä 

Öäö Ûé. Öäö Ûé. 

1 Ýé.Õä. ÉõäòÐÑ° ĀëÚØÚ* Ph.D. (Environmental Science and Engineering) 
Colorado School of Mines, U.S.A., 2003 

6.0 8.0 9.0 8.0 5 
M.S. (Environmental Science and Engineering) 
Colorado School of Mines, U.S.A., 1998 
B.S. (Geological Engineering) 
Colorado School of Mines, U.S.A,, 1997 

2 Ýé.Õä. ßõâæäòÖÚ° ÿØöãÚëèòëÕõċ* 
 

Ph.D. (Plant Biology) 
University of Illinois, U.S.A., 2013 

6.0 2.0 7.5 3.0 6 
M.S. (Plant Biology) 
University of Illinois, U.S.A., 2009 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2548 

3 äé.Õä. îæõë Ëóä°Ü* 
 

Ph.D. (Natural Resource Management) 
Hiroshima University, Japan, 2000 

- - 6.0 3.0 12 

M.Sc. (Natural Resource Management) 
Hiroshima University, Japan, 1997 
èØ.â. (ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈëõćÈĀèÕæ­îâĂÚäñÛÛÚõÿèéÿÃÖä­îÚ)  
âìóèõØãóæòãÿËöãÈĂìâ¬, 2538 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2536 

4 î.Õä. áúâõéä° ØòÛØõâĀÕÈ* 
 

èØ.Õ. (ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ) (ìæòÂëúÖäÚóÚóËóÖõ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2558 

3.0 - 6.0 3.0 6 
èØ.â. (ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ) (ìæòÂëúÖäÚóÚóËóÖõ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2552 
èØ.Û. (èõØãóéóëÖä°ØòćèăÜ) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2550 

5 î.Õä. Øõßã°ëùÅÚÙ° Åù­âĀëÈ* Ph.D. (Environmental Engineering and Management) 
Asian Institute of Technology, THA, 2013 

6.0 3.0 7.5 3.0 1 
èØ.â. (àõëõÂë°) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2547 
èØ.Û. (àõëõÂë°) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2543 

6 Ýé.Õä.ëâßä ÉòÚØäñ Dr. rer. nat. (Biogeography) 
Trier University, Germany, 2000 

- 4.5 3.0 4.5 28 
èØ.â. (ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈëõćÈĀèÕæ­îâĂÚäñÛÛÚõÿèéÿÃÖä­îÚ) 

âìóèõØãóæòãÿËöãÈĂìâ¬, 2537 

èØ.Û. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2535 
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 Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 

áóäñÈóÚëîÚ/ëòÜÕóì° ÝæÈóÚ
ØóÈ
èõËóÂóä
ĂÚäîÛ 
5 Üö 

ÜòÉÉùÛòÚ 
ÿâøćîÿÜõÕëîÚ
ìæòÂëúÖä 

Öäö Ûé. Öäö Ûé. 

7 Ýé.Õä. ËõÖËæ ÝæóäòÂê° Ph.D. (Environmental Toxicology) 
University of London, UK, 2000 

7.5 3.5 9.0 3.5 9 
èØ.â. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2538 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÃîÚĀÂ¬Ú, 2534 

8 Ýé.Õä.ßõËÎó âòÈÂäîòéèÂùæ èØ.Õ.(èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2547 

6.0 7.5 7.5 9.0 5 
èØ.â. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2544 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2541 

9 Ýé.Õä. ëùØÙóÙä ăËãÿäøîÈéäö Dr.phil. (Geographie) 
University of Saarland, Germany, 1999 

6.0 6.0 9.0 6.0 3 
èØ.â. (ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈëõćÈĀèÕæ­îâĂÚäñÛÛÚõÿèéÿÃÖä­îÚ) 

âìóèõØãóæòãÿËöãÈĂìâ¬, 2537 

èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2535 

10 Ýé.Õä.èÚóäòÂê° ăÌßòÚÙ°ĀÂ­è Dr.rer.nat. (Biogeographie) 
Universitaet Basel, Swiitzerland, 2000 

6.0 4.0 9.0 4.0 4 
èØ.â. (ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈëõćÈĀèÕæ­îâĂÚäñÛÛÚõÿèéÿÃÖä­îÚ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2537 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÃîÚĀÂ¬Ú, 2534 

11 Ýé.Õä.ÙÚöãó ÿÉÖõãóÚùÂäÂùæ Ph.D. (Pharmaceutical Science) 
Kanazawa University, Japan, 2004 

6.0 2.5 9.0 2.5 4 
èØ.â. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿÂêÖäéóëÖä°, 2539 
èØ.Û. (ÅäùéóëÖä°ÿÂêÖä) 
âìóèõØãóæòãÿÂêÖäéóëÖä°, 2536 

12 î.Õä.è¬óÚ èõäõãó  èØ.Õ. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2557 

6.0 3.0 9.0 3.0 6 
èØ.Õ. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2551 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2547 

13 Ýé.Õä.ØõÚÂä ÂòÚãóÚö  Üä.Õ. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2551 

6.0 1.5 9.0 1.5 3 
èØ.â. (ÿÅâöèõÿÅäóñì°ĀæñîÚõÚØäöã°ÿÅâö) 
âìóèõØãóæòãâìõÕæ, 2543 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2540 
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 Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 

áóäñÈóÚëîÚ/ëòÜÕóì° ÝæÈóÚ
ØóÈ
èõËóÂóä
ĂÚäîÛ 
5 Üö 

ÜòÉÉùÛòÚ 
ÿâøćîÿÜõÕëîÚ
ìæòÂëúÖä 

Öäö Ûé. Öäö Ûé. 

14 Ýé.Õä.Éöäßä  ÿßÂÿÂóñ èØ.Õ. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2551 

6.0 4.5 9.0 4.5 7 
èØ.â. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2545 
èØ.Û. (ÉùæËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2542 

15 î.Õä.ÿÕöã ßÚõÖÚó× ĀËÚÚîÚ Üä.Õ. (ÚõÿèéèõØãóĀæñÅèóâìæóÂìæóãØóÈËöèáóß) 

âìóèõØãóæòãèæòãæòÂêÔ°, 2554 

7.5 4.0 10.5 4.0 1 
èØ.â. (ËöèèõØãó) 

âìóèõØãóæòãÿËöãÈĂìâ¬, 2548 

èØ.Û. (ËöèèõØãó) 

âìóèõØãóæòãÿËöãÈĂìâ¬, 2545 

16 äé.Õä.ÜäñëõØÙõċ èòÈáÅßòÓÚèÈé° Ph.D. (Forest Sciences) 
University of British Columbia, Canada, 2001 

6.0 3.0 7.5 3.0 11 
M.S. (Botany) 
Iowa State University, U.S.A., 1996 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2536 

17 Dr. Stephen David Elliot Ph.D. (Ecology) 
University of Edinburgh, U.K., 1985 

6.0 4.5 7.5 4.5 1 
B.Sc. (Ecology) 
University of Edinburgh, U.K., 1982 

18 Ýé.Õä.ÿÕËó ØóÜòÎÎó èØ.Õ. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2547 

7.5 6.0 9.0 6.0 2 
èØ.â. (èõØãóéóëÖä°ëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2543 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2541 

19 Ýé.èöäñéòÂÕõċ äù¬ÈÿäøîÈèÈé° èØ.â. (ÿØÅāÚāæãöÂóäÛäõìóäëõćÈĀèÕæ­îâ) 
âìóèõØãóæòãâìõÕæ, 2534 

5.0 3.0 6.0 3.0 1 
èØ.Û. (ÿÂêÖäéóëÖä°) 
âìóèõØãóæòãÃîÚĀÂ¬Ú, 2529 

20 äé.Õä. ÉäúÎ ÉòÂäâùÔö èØ.Õ. (ÿÅâö) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2540 

1.5 9.0 1.5 9.0 33 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãëÈÃæóÚÅäõÚØä°, 2533 

21 î.Õä. Âùæáó ËÚñèääāÔ Ph.D. (Chemistry) 
The University of Akron, U.S.A., 2016 

9.0 1.5 9.0 1.5 2 
èØ.â. (ÿÅâöîÚõÚØäöã°) 
âìóèõØãóæòãëÈÃæóÚÅäõÚØä°, 2553 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãëÈÃæóÚÅäõÚØä°, 2550 
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 Øöć Ëøćî-ÚóâëÂùæ 
ÅùÔèùÓõÂóäé÷Âêó, 

ë×óÛòÚØöćëČóÿäĆÉÂóäé÷Âêó 

áóäñÈóÚëîÚ/ëòÜÕóì° ÝæÈóÚ
ØóÈ
èõËóÂóä
ĂÚäîÛ 
5 Üö 

ÜòÉÉùÛòÚ 
ÿâøćîÿÜõÕëîÚ
ìæòÂëúÖä 

Öäö Ûé. Öäö Ûé. 

22 î.Õä.ËÚõÕó ßèÈßõæó èØ.Õ. (ÿÅâöèõÿÅäóñì°) 
ÉùíóæÈÂäÔ°âìóèõØãóæòã, 2555 

11.0 2.0 12.0 2.0 3 
èØ.Û. (ÿÅâö) 
âìóèõØãóæòãÃîÚĀÂ¬Ú, 2549 

23 î.Õä.èõØãó áöäñ Üä.Õ. (èõØãóéóëÖä°ÿËõÈÅČóÚèÔ) 
âìóèõØãóæòãèæòãæòÂêÔ°, 2555 

9.0 1.5 10.5 1.5 - 
èØ.â. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2549 
èØ.Û. (ËöèèõØãó) 
âìóèõØãóæòãÿËöãÈĂìâ¬, 2544 

ìâóãÿìÖù: æČóÕòÛØöć 1-5 ìâóã×÷È îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä 
 æČóÕòÛØöć 1-22 ìâóã×÷È îóÉóäã°ÜäñÉČóìæòÂëúÖä 
 æČóÕòÛØöć 23 ìâóã×÷È îóÉóäã°ÜäñÉČó 

3.2.2 îóÉóäã°ßõÿéê   
 -ăâ¬âö- 

4. îÈÅ°ÜäñÂîÛÿÂöćãèÂòÛÜäñëÛÂóäÔ°áóÅëÚóâ 
 ÿßøćîĂì­ÛòÔÒõÖâöÜäñëÛÂóäÔ°ÂóäØČóÈóÚĂÚë×óÚÜäñÂîÛÂóä ìæòÂëúÖäÉ÷ÈÂČóìÚÕĂì­âöÂäñÛèÚèõËóÂóäÞ÷ÂÈóÚ
(ëČóìäòÛĀÝÚÜÂÖõ) ìäøîÂäñÛèÚèõËóëìÂõÉé÷Âêó (ëČóìäòÛĀÝÚëìÂõÉé÷Âêó) ÿÜĆÚèõËóÿîÂÛòÈÅòÛÌ÷ćÈÉñÿÜĆÚÂóäÿÖäöãâ
Åèóâßä­îâĂì­ÛòÔÒõÖâöÜäñëÛÂóäÔ°ĂÚèõËóËößèõØãóéóëÖä°ëõćÈĀèÕæ­îâÂ¬îÚÿÃ­óëú¬ÂóäØČóÈóÚÉäõÈ  

213490 ÂóäÞ÷ÂÈóÚ (Apprenticeship) 2(0-10-0) 
213498 ëìÂõÉé÷Âêó (Cooperative Education) 6 ìÚ¬èãÂõÖ 

4.1 ÝæÂóäÿäöãÚäú­ÃîÈÜäñëÛÂóäÔ°áóÅëÚóâ (ëîÕÅæ­îÈÂòÛÝæÂóäÿäöãÚäú­ØöćÂČóìÚÕăè­ĂÚ âÅî.1 Āæñ PLOs) 
ëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâÂČóìÚÕâóÖäÑóÚÅèóâÅóÕìèòÈĂÚÝæÂóäÿäöãÚäú­ÜäñëÛÂóäÔ°ÂóäÞ÷ÂÈóÚ ìäøî

ÂóäÞ÷ÂëìÂõÉé÷ÂêóÃîÈÚòÂé÷Âêó âöÕòÈÚöĈ 
(1) âöÅèóâäòÛÝõÕËîÛÖ¬îÈóÚØöćăÕ­äòÛâîÛìâóã ë¬ÈÈóÚÖäÈÖ¬îÿèæó Āæñăâ¬ÅòÕæîÂÈóÚÝú­îøćÚ 
(2) ëóâóä×îÙõÛóãÜäóÂÐÂóäÔ°Ö¬óÈą ØöćÿÂöćãèÃ­îÈÂòÛÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷ÂêóāÕãĂË­Åèóâäú­ßøĈÚÑóÚØóÈ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâĀÂ­ăÃÜòÎìóÖ¬óÈą ØöćÿÂöćãèÃ­îÈÂòÛÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷ÂêóăÕ­ 

(3) ëóâóä×ÜäñãùÂÖ°ĂË­Åèóâäú­ØóÈèõØãóéóëÖä°ßøĈÚÑóÚ ÅÔõÖéóëÖä° ĀæñèõØãóéóëÖä°ëõćÈĀèÕæ­îâÿßøćî
ĀÂ­ÜòÎìóØöćÿÂöćãèÃ­îÈĂÚÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷Âêó ìäøîÿßøćîÜäòÛÜäùÈÿØÅÚõÅĀæñßòÓÚóÿØÅāÚāæãöÿßøćî
ÿßõćâÜäñëõØÙõáóßĂÚÂóäØČóÈóÚ 

(4) ëóâóä×îîÂĀÛÛÂóäØÕæîÈ ÂóäÿÂĆÛÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâ ÕČóÿÚõÚÂóäØÕæîÈ ĀæñèõÿÅäóñì°ÝæØöćăÕ­
ÉóÂÂóäØÕæîÈìäøîÂóäÿÂĆÛÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâăÕ­îã¬óÈ×úÂÖ­îÈ 

(5) ëóâóä×ĂË­ÿØÅÚõÅ ØòÂêñ ĀæñÿÅäøćîÈâøîØóÈèõØãóéóëÖä° äèâ×÷ÈÿØÅÚõÅØöćØòÚëâòãØöćâöÅèóâÉČóÿÜĆÚëČóìäòÛ
ÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷Âêó ìäøîëČóìäòÛĀÂ­ÜòÎìóÖ¬óÈą ØöćßÛĂÚÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷Âêó 
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(6) ëóâóä×ëøÛÅ­Ú ÿæøîÂĂË­Āìæ¬ÈÃ­îâúæ ĀæñÿØÅāÚāæãöëóäëÚÿØé ÿßøćîĂË­ëČóìäòÛÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷Âêó
ĀæñÂóäĀÂ­ÜòÎìóÖ¬óÈą ØöćßÛĂÚÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷Âêó 

(7) ÚòÂé÷Âêóëóâóä×ØČóÈóÚÿÜĆÚØöâĀæñÜäñëóÚÈóÚÂòÛÿßøćîÚä¬èâÈóÚăÕ­ 
(8) ÚòÂé÷Âêóëóâóä×ÿÃöãÚäóãÈóÚìæòÈÂóäÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉé÷ÂêóìæòÈÉóÂëõĈÚëùÕäñãñÿèæóÞ÷ÂÈóÚ/Þ÷ÂëìÂõÉ
é÷ÂêóĀæ­è 

4.2 Ë¬èÈÿèæó  
ÂäñÛèÚèõËó ËòĈÚÜöØöć áóÅÂóäé÷ÂêóØöć 

1. Þ÷ÂÈóÚ (ëČóìäòÛÚòÂé÷ÂêóĀÝÚÜÂÖõ) 4 1 
2. ëìÂõÉé÷Âêó (ëČóìäòÛÚòÂé÷ÂêóĀÝÚëìÂõÉé÷Âêó) 4 2 

4.3 ÂóäÉòÕÿèæóĀæñÖóäóÈëîÚ  
ËòĈÚÜöØöć ÂóäÞ÷ÂÜÐõÛòÖõáóÅëÚóâ ÉČóÚèÚËòćèāâÈĀæñÖóäóÈëîÚ 
4 ÂóäÞ÷ÂÈóÚ (213490) 2(0-10-0) (ăâ¬Ú­îãÂè¬ó 150 ËòćèāâÈ) 
4 ëìÂõÉé÷Âêó (213498) 6 ìÚ¬èãÂõÖ (ăâ¬Ú­îãÂè¬ó 480 ËòćèāâÈ) 

5. Ã­îÂČóìÚÕÿÂöćãèÂòÛÂóäØČóāÅäÈÈóÚìäøîÈóÚèõÉòã 
5.1 ÅČóîÙõÛóãāÕãã¬î  
 ÂäñÛèÚèõËóèõÉòã (è.ëæ. 499 ÜòÎìóßõÿéê) âù¬ÈÿÚ­ÚĂì­ÚòÂé÷ÂêóăÕ­äòÛÜäñëÛÂóäÔ°Õ­óÚÂóäé÷ÂêóèõÉòãĀæñ
ßòÓÚóØóÈÕ­óÚèõØãóéóëÖä°ëõćÈĀèÕæ­îâ āÕãÚòÂé÷ÂêóÖ­îÈÅ­ÚÅè­óèõÉòã ØČóÂóäØÕæîÈìäøîÿÂĆÛÖòèîã¬óÈ èõÿÅäóñì°Āæñ
ĀÜæÝæÃ­îâúæ ÉòÕØČóäóãÈóÚèõÉòãÊÛòÛëâÛúäÔ° ĀæñÝ¬óÚÂóäëîÛÜóÂÿÜæ¬óÉóÂÅÔñÂääâÂóä āÕãÂóäĂì­æČóÕòÛÃòĈÚÿÜĆÚ
ĀÛÛÝ¬óÚìäøîăâ¬Ý¬óÚ 

5.2 ÝæÂóäÿäöãÚäú­ 
ÿßøćîĂì­ÚòÂé÷ÂêóâöÅèóâäú­ĀæñÅèóâÿÃ­óĂÉĂÚÂäñÛèÚÂóäé÷ÂêóÜòÎìóßõÿéê ÂóäèõÿÅäóñì°Ã­îâúæØòĈÈĂÚÿËõÈ

ÜäõâóÔĀæñÅùÔáóß ëóâóä×ÿÃöãÚĀÝÚÂóäé÷Âêóîõëäñð ëäùÜĀæñèõÉóäÔ°ÝæăÕ­îã¬óÈ×úÂÖ­îÈÖóâìæòÂÂóä/ØåêÏöØöć
ÿÂöćãèÃ­îÈ ÿßøćîëøćîëóäăÕ­îã¬óÈâöÜäñëõØÙõáóß ÚòÂé÷ÂêóÅèäâöÝæÂóäÿäöãÚäú­ÕòÈÖ¬îăÜÚöĈ 

(1) âöÅèóâäòÛÝõÕËîÛÖ¬îÈóÚØöćăÕ­äòÛâîÛìâóã ë¬ÈÈóÚÖäÈÖ¬îÿèæó Āæñăâ¬ÅòÕæîÂÈóÚÝú­îøćÚ 
(2) ëóâóä×îÙõÛóãìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâØöćÿÂöćãèÃ­îÈÂòÛìòèÃ­îÜòÎìóßõÿéêÃîÈÚòÂé÷ÂêóăÕ­ 
(3) ÚòÂé÷Âêóëóâóä×ÜäñãùÂÖ°ĂË­Åèóâäú­ßøĈÚÑóÚØóÈèõØãóéóëÖä° ÅÔõÖéóëÖä° ĀæñèõØãóéóëÖä°ëõćÈĀèÕæ­îâĂÚÂóä
ĀÂ­ÜòÎìóØöćÿÂöćãèÃ­îÈäñìè¬óÈÂóäé÷ÂêóîõëäñðăÕ­ 

(4) ÚòÂé÷Âêóëóâóä×îîÂĀÛÛÂóäØÕæîÈ îîÂĀÛÛÂóäÿÂĆÛÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâ ÕČóÿÚõÚÂóäØÕæîÈ Āæñ
èõÿÅäóñì°ÝæÂóäØÕæîÈăÕ­îã¬óÈ×úÂÖ­îÈ 

(5) ÚòÂé÷Âêóëóâóä×ĂË­ÿØÅÚõÅ ØòÂêñ ĀæñÿÅäøćîÈâøîØóÈèõØãóéóëÖä° äèâ×÷ÈÿØÅÚõÅØöćØòÚëâòãØöćâöÅèóâÉČóÿÜĆÚ
ëČóìäòÛÂóäé÷ÂêóÜòÎìóßõÿéê  

(6) ÚòÂé÷Âêóëóâóä×ëøÛÅ­ÚĀæñÿæøîÂĂË­Āìæ¬ÈÃ­îâúæ ĀæñÿØÅāÚāæãöëóäëÚÿØé ÿßøćîĂË­ëČóìäòÛÂóäé÷ÂêóÜòÎìó
ßõÿéê  

(7) ÚòÂé÷Âêóëóâóä×äñÛùĀæñĀÂ­ăÃÜòÎìóØöćÿÂöćãèÃ­îÈÂòÛÜòÎìóßõÿéê āÕãîóéòãÂäñÛèÚÂóäØóÈèõØãóéóëÖä°
îã¬óÈÿÜĆÚäñÛÛ 

(8) ÚòÂé÷Âêóëóâóä×ÿÃöãÚäóãÈóÚÜòÎìóßõÿéê ĀæñÉòÕØČóäúÜÿæ¬âĂÚæòÂêÔñÝæÈóÚèõÉòãăÕ­ 
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(9) ÚòÂé÷Âêóëóâóä×ÿëÚîìòèÃ­îāÅäÈä¬óÈÜòÎìóßõÿéê ĀæñÃ­îâúæØöćÿÂöćãèÃ­îÈăÕ­îã¬óÈâöÜäñëõØÙõáóß 
ÂäñËòÛ ăÕ­ĂÉÅèóâ ÿÜĆÚæČóÕòÛ ĀæñâöÅèóâ×úÂÖ­îÈØóÈèõËóÂóä 

5.3 Ë¬èÈÿèæó  
áóÅÂóäé÷ÂêóØöć 1 ËòĈÚÜöØöć 4 

5.4 ÉČóÚèÚìÚ¬èãÂõÖ  
  3 ìÚ¬èãÂõÖ 

5.5 ÂóäÿÖäöãâÂóä  
ÅÔñÂääâÂóäÛäõìóäìæòÂëúÖäèõØãóéóëÖäÛòÔÒõÖ ëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÜäñËùâÿßøćîÂČóìÚÕ

ÂäîÛÿèæóĂì­ÚòÂé÷ÂêóãøćÚìòèÃ­îÜòÎìóßõÿéê Ì÷ćÈÚòÂé÷ÂêóîóÉÅõÕìòèÃ­îÂóäèõÉòãÿîÈìäøîÜä÷ÂêóÂòÛîóÉóäã°Øöć
Üä÷Âêó Āæ­èãøćÚāÅäÈä¬óÈÜòÎìóßõÿéêĂì­ÅÔñÂääâÂóäßõÉóäÔó  

5.6 ÂäñÛèÚÂóäÜäñÿâõÚÝæ  
ëóÃóèõËóÉñÕČóÿÚõÚÂóäĀÖ¬ÈÖòĈÈÅÔñÂääâÂóäëîÛÜòÎìóßõÿéê āÕãâöîóÉóäã°ØöćÜä÷ÂêóÜòÎìóßõÿéê

ÿÜĆÚÜäñÙóÚÂääâÂóä ĀæñâöîóÉóäã°ĂÚëóÃóèõËóìäøîÝú­ØäÈÅùÔèùÓõÉóÂîÈÅ°ÂäáóãÚîÂÿÜĆÚÂääâÂóäëîÛ ăâ¬
Ú­îãÂè¬ó 1 ÅÚ ÂóäÉòÕëîÛÉñÕČóÿÚõÚÂóäáóãìæòÈÉóÂØöćîóÉóäã°ØöćÜä÷ÂêóÿìĆÚËîÛĂì­ëîÛăÕ­ āÕãÚòÂé÷ÂêóÉñ
ăÕ­äòÛÂóäÜäñÿâõÚÉóÂÂóäÖîÛÅČó×óâ ĂÚÂóäëîÛÜóÂÿÜæ¬ó ĀæñÂóäÖäèÉëîÛÿîÂëóääóãÈóÚÝæÂóäé÷Âêó 
Ì÷ćÈÖ­îÈâöÅùÔáóßÿÜĆÚăÜÖóââóÖäÑóÚØóÈèõËóÂóä ĀæñăÕ­äòÛÅèóâÿìĆÚËîÛÉóÂîóÉóäã°ØöćÜä÷ÂêóÿäöãÛä­îã
Āæ­è 
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ìâèÕØöć 4 ÝæÂóäÿäöãÚäú­ĀæñÂæãùØÙ°ÂóäëîÚĀæñÂóäÜäñÿâõÚÝæ 

1. ÂóäßòÓÚóÅùÔæòÂêÔñßõÿéêÃîÈÚòÂé÷Âêó  
ÅùÔæòÂêÔñßõÿéê ÂæãùØÙ°ÂóäëîÚìäøîÂõÉÂääâÚòÂé÷Âêó 

1) âöÅèóâäú­ Åèóâëóâóä× ĀæñØòÂêñÕ­óÚ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâ 

Á âöÂóäÿäöãÚäú­ØòĈÈáóÅØåêÏöĀæñáóÅÜÐõÛòÖõÃîÈÂäñÛèÚèõËóÿîÂ
ÛòÈÅòÛ āÕãÚòÂé÷ÂêóÉñăÕ­Þ÷ÂÞÚØòÂêñØóÈèõØãóéóëÖä°
ëõćÈĀèÕæ­îâĂÚÕ­óÚÖ¬óÈą ăÕ­ĀÂ¬ ÂóäîîÂĀÛÛèõÙöÂóäÿÂĆÛÖòèîã¬óÈ
ØóÈëõćÈĀèÕæ­îâ ÂóäèõÿÅäóñì°Öòèîã¬óÈØóÈëõćÈĀèÕæ­îâ Âóä
îîÂĀÛÛÂóäëČóäèÉĀæñèõÿÅäóñì°ÝæÂäñØÛØóÈëõćÈĀèÕæ­îâÉóÂ
ÂõÉÂääâÖ¬óÈą ÃîâÚùêã°Ö¬îØäòßãóÂäÙääâËóÖõØóÈËöèáóßĀæñ
Âóãáóß ÂóäàøĈÚàúëáóèñĀèÕæ­îâØöćÜÚÿÜøĈîÚìäøîÿëöãìóã 
ÿÜĆÚÖ­Ú 

Á âöÂóäëòââÚóĀæÂÿÜæöćãÚÅèóâäú­ ăÕ­Þ÷ÂÞÚÂóäÚČóÿëÚîÝ¬óÚ
ÂäñÛèÚèõËóÖ¬óÈą 

Á ëóâóä×ÅõÕĀæñØČóÂóäèõÉòãÿÜĆÚÕ­èãÖÚÿîÈÖòĈÈĀÖ¬Ö­ÚÉÚÉÛ
ÂäñÛèÚÂóä Āæñëóâóä×ÛúäÔóÂóäÅèóâäú­ÉóÂÂäñÛèÚèõËó
Ö¬óÈą âóĂË­ăÕ­îã¬óÈÿìâóñëâ 

2) âöÂóäØČóÈóÚÿÜĆÚØöâ áóèñÝú­ÚČó Åèóâ
äòÛÝõÕËîÛĀæñÅèóââöèõÚòã 

Á âöÂóäÂČóìÚÕĂì­ØČóÈóÚÿÜĆÚÂæù¬âĂÚìæóãą ÂäñÛèÚèõËó
āÕãÿÊßóñ ÂäñÛèÚèõËóØöćÿÂöćãèÃ­îÈÂòÛÂóäæÈßøĈÚØöćëČóäèÉ
ØäòßãóÂäÙääâËóÖõ (ÕõÚ ÚČĈó îóÂóé ßøË ëòÖè° ĀæñÉùæõÚØäöã°) Āæñ
ÂóäèõÿÅäóñì°ÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ āÕãĂì­ØùÂÅÚâöë¬èÚä¬èâ
ĂÚÂóäØČóÈóÚ 

2. ÂóäßòÓÚóÝæÂóäÿäöãÚäú­ĂÚĀÖ¬æñÕ­óÚ 
2.1 Õ­óÚÅùÔÙääâ ÉäõãÙääâ 
2.1.1 ÝæÂóäÿäöãÚäú­Õ­óÚÅùÔÙääâ ÉäõãÙääâ 

PLO1: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóââöÉääãóÛääÔèõËóËöß ÚòÂèõÉòã/ÚòÂèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚ
ëõćÈĀèÕæ­îâ ĀæñâöÅèóâäòÛÝõÕËîÛÖ¬îÖÚÿîÈĀæñë¬èÚäèâ 

 PLO1.1: ÛòÔÒõÖâöèõÚòãĀæñäòÛÝõÕËîÛĂÚÂóäØČóÈóÚØöćăÕ­äòÛâîÛìâóãĂì­ëČóÿäĆÉÖóâÿèæóØöćÂČóìÚÕ 
 PLO1.2: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÌøćîëòÖã°ëùÉäõÖ ĀæñÜÐõÛòÖõÖóâÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß 
 PLO1.3: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÿÅóäßĀæñÖäñìÚòÂĂÚÅùÔÅ¬óÃîÈëõćÈĀèÕæ­îâ 

2.1.2 ÂæãùØÙ°ÂóäëîÚØöćĂË­ßòÓÚóÂóäÿäöãÚäú­Õ­óÚÅùÔÙääâ ÉäõãÙääâ  
ÂČóìÚÕĂì­âöèòÓÚÙääâîÈÅ°Âä ÿßøćîÜæúÂÞòÈĂì­ÚòÂé÷ÂêóâöäñÿÛöãÛèõÚòã ÿË¬Ú ÿÚ­ÚÂóäÿÃ­óËòĈÚÿäöãÚĂì­ÖäÈÿèæó 

ĀÖ¬ÈÂóã×úÂäñÿÛöãÛâìóèõØãóæòã äèâØòĈÈĂÚäóãèõËóÖ¬óÈą ÂČóìÚÕĂì­âöÂóäëîÕĀØäÂĀÚèÅõÕÕ­óÚÅùÔÙääâ ÉäõãÙääâ 
ëČóÚ÷ÂÖ¬îÅùÔÜäñāãËÚ°ĀæñäòÂê°ëõćÈĀèÕæ­îâ ÚČóÜäñÿÕĆÚÜòÎìóÃîÈëõćÈĀèÕæ­îââóîáõÜäóãĂÚèõËóØöćÿÂöćãèÃ­îÈ ÂóäĀÚñÚČó
ÂóäÜÐõÛòÖõØöć×úÂÖ­îÈÖóâìæòÂÅùÔÙääâĀæñÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß ÿË¬Ú Âóäî­óÈîõÈÝæÈóÚèõËóÂóäĂì­
×úÂÖ­îÈĀæñÅäÛ×­èÚ âöÅèóâÌøćîëòÖã°ĂÚÂóäăÕ­âóÌ÷ćÈÃ­îâúæ ĀæñÚČóÿëÚîÃ­îâúæÝæÈóÚèõÉòãĂì­×úÂÖ­îÈÖóâÃ­îÿØĆÉÉäõÈĂÚ
Âóäé÷ÂêóîõëäñĂÚäñÕòÛÜäõÎÎóÖäöĀæñĂÚèõËóÜÐõÛòÖõÂóä ë¬ÈÿëäõâĂì­ÚòÂé÷ÂêóâöÚČĈóĂÉĀæñÿîøĈîÿàøĈîÿÝøćîĀÝ¬Ö¬îÝú­îøćÚ 
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2.1.3 ÂæãùØÙ°ÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚÅùÔÙääâ ÉäõãÙääâ  
(1) ÚòÂé÷ÂêóâöÅèóâÖäÈÖ¬îÿèæóĂÚÂóäÿÃ­óËòĈÚÿäöãÚ ë¬ÈÈóÚ ĀæñÿÃ­óä¬èâÂõÉÂääâÖ¬óÈą  
(2) ÉČóÚèÚÅäòĈÈìäøîÅèóâ×öćĂÚÂóäØùÉäõÖĂÚÂóäëîÛ 
(3) ÜäñÿâõÚÉóÂÅèóâäòÛÝõÕËîÛĂÚìÚ­óØöćØöćăÕ­äòÛâîÛìâóã 

 
2.2. Åèóâäú­ 
2.2.1. ÝæÂóäÿäöãÚäú­Õ­óÚÅèóâäú­ 

PLO2: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­Åèóâäú­ØóÈÅÔõÖéóëÖä° èõØãóéóëÖä°ßøĈÚÑóÚ ĀæñèõØãóéóëÖä°ÜäñãùÂÖ° 
ÿßøćîĂË­ĀÂ­ÜòÎìóØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöćØČóÈóÚ ÈóÚèõÉòã ìäøîĂÚÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 

 PLO2.1: ÛòÔÒõÖëóâóä×îÙõÛóãìæòÂÂóäßøĈÚÑóÚØóÈàõëõÂë° ÿÅâö ËöèèõØãó ÅÔõÖéóëÖä° ĀæñÅèóâäú­
ØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ĀæñĂË­îÙõÛóãìäøîØČóÚóãÜäóÂÐÂóäÔ°ØóÈëõćÈĀèÕæ­îâÖ¬óÈą 
ăÕ­ 

 PLO2.2: ÛòÔÒõÖëóâóä×ÚČóÅèóâäú­ ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÅÔõÖéóëÖä° Åèóâäú­ØóÈ
èõØãóéóëÖä°ĀÃÚÈîøćÚą ăÜÜäñãùÂÖ°ĂË­ĂÚÂóäĀÂ­ÜòÎìóØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöć
ØČóÈóÚ ÈóÚèõÉòã ìäøîĂÚÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 

PLO3: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­ÂäñÛèÚÂóäØóÈèõØãóéóëÖä°ĂÚÂóäĀÂ­ÜòÎìóăÕ­ 
 PLO3.1: ÛòÔÒõÖëóâóä×îîÂĀÛÛÂóäØÕæîÈ ÿÂĆÛÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâ ÕČóÿÚõÚÂóäØÕæîÈ Āæñ

èõÿÅäóñì°Ã­îâúæØöćăÕ­ÉóÂÂóäØÕæîÈìäøîÿÂĆÛÖòèîã¬óÈăÕ­îã¬óÈ×úÂÖ­îÈ 
 PLO3.2: ÛòÔÒõÖëóâóä×ÿæøîÂĀæñĂË­ÿÅäøćîÈâøî (ÿÅäøćîÈâøîØóÈèõØãóéóëÖä° ÿÅäøćîÈâøîëČóìäòÛÂóä

èõÿÅäóñì°Ã­îâúæ ðæð) ăÕ­îã¬óÈÿìâóñëâĀæñ×úÂÖ­îÈ 
 PLO3.3: ÛòÔÒõÖëóâóä×èõÿÅäóñì°ÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ ÖæîÕÉÚÿëÚîĀÚñĀÚèØóÈÂóäàøĈÚàú

ëáóßĀèÕæ­îâØöćÿëöãìóãÉóÂÂõÉÂääâÃîÈâÚùêã°ìäøîÿìÖùØóÈÙääâËóÖõ 

2.2.2. ÂæãùØÙ°ÂóäëîÚØöćĂË­ßòÓÚóÂóäÿäöãÚäú­Õ­óÚÅèóâäú­ 
ÉòÕÂóäÿäöãÚÂóäëîÚĂÚìæóÂìæóãäúÜĀÛÛ āÕãÿÚ­ÚÅèóâäú­èõØãóéóëÖä°-ÅÔõÖéóëÖä°ßøĈÚÑóÚ Āæñ

ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ äèâ×÷ÈÂóäÚČóâóÜäñãùÂÖ°ĂË­ÈóÚ āÕãÿÜĆÚăÜÖóâæòÂêÔñÃîÈäóãèõËó
ĀæñÿÚøĈîìóëóäñÃîÈäóãèõËóÚòĈÚą ÚîÂÉóÂÚöĈ ãòÈÿÚ­ÚÂóäëîÚØöćÝú­ÿäöãÚëóâóä×ĀëèÈìóÅèóâäú­ÿßõćâÿÖõâÉóÂÈóÚ
ØöćâîÛìâóã ÂóäÿäöãÚäú­ÉóÂë×óÚÂóäÔ°ÉäõÈ āÕãÂóäé÷ÂêóÕúÈóÚ ÂóäÿËõÎèõØãóÂäßõÿéêØöćâöÅèóâÿËöćãèËóÎ
ìäøîâöÜäñëÛÂóäÔ°ÖäÈâóĂì­Åèóâäú­ÂóäÉòÕèõËóëòââÚó Âóäé÷Âêóîõëäñ ÉòÕÂóäÿäöãÚĀÛÛîáõÜäóãÂæù¬â×÷È
ìæòÂÂóäĀæñØåêÏöÖ¬óÈą ÿßøćîĂì­ÿÂõÕÅèóâÿÃ­óĂÉØöć×¬îÈĀØ­ ÖæîÕÉÚÂóäÞ÷ÂÅõÕ-èõÿÅäóñì°ÝæÂäñØÛØóÈ
ëõćÈĀèÕæ­îâ äèâ×÷ÈÿëÚîĀÚñĀÚèØóÈÂóäàøĈÚàúëáóßĀèÕæ­îâ 

2.2.3. ÂæãùØÙ°ÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚÅèóâäú­ 
ÜäñÿâõÚÉóÂÝæëòâåØÙõċÂóäÿäöãÚĀæñÂóäÜÐõÛòÖõÂóäÃîÈÚòÂé÷ÂêóĂÚèõÙöÖ¬óÈ ą ÕòÈÚöĈ 
(1) ÂóäØÕëîÛã¬îã 
(2) ÂóäëîÛÂæóÈáóÅĀæñÜæóãáóÅ 
(3) ÜäñÿâõÚÉóÂäóãÈóÚØöćÚòÂé÷ÂêóÉòÕØČó 
(4) ÜäñÿâõÚÉóÂÂóäÚČóÿëÚîäóãÈóÚĂÚËòĈÚÿäöãÚ 
(5) Âóäâöë¬èÚä¬èâĂÚÂóäîáõÜäóãĀæñÖîÛÜòÎìóĂÚËòĈÚÿäöãÚ 
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(6) ÉČóÚèÚÝú­ÿÃ­óä¬èâàòÈÂóäëòââÚó ìäøîÿÃ­óä¬èâÂóäÚČóÿëÚîÝæÈóÚØóÈèõËóÂóä 
2.3. ØòÂêñØóÈÜòÎÎó 
2.3.1. ÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñØóÈÜòÎÎó 

PLO4: ÛòÔÒõÖëóâóä×ĀëèÈìóÅèóâäú­Ăìâ¬ÿßøćîĂì­ÿÜĆÚÝú­ØöćâöÂóäÿäöãÚäú­ÖæîÕËöèõÖ 
 PLO4.1: ÛòÔÒõÖëóâóä×ëøÛÅ­ÚĀæñÿæøîÂĂË­Āìæ¬ÈÃ­îâúæ ĀæñÿØÅāÚāæãöëóäëÚÿØé ÿßøćîĂË­ëČóìäòÛÂóä

ßòÓÚóÖÚÿîÈîã¬óÈÖ¬îÿÚøćîÈ 
 PLO4.2: ÛòÔÒõÖëóâóä×äñÛùĀæñĀÂ­āÉØã°ÜòÎìóØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâăÕ­îã¬óÈÿÜĆÚäñÛÛ 

2.3.2 ÂæãùØÙ°ÂóäëîÚØöćĂË­ĂÚÂóäßòÓÚóÂóäÿäöãÚäú­Õ­óÚØòÂêñØóÈÜòÎÎó 
ÿÚ­ÚÂóäëîÚØöćĂì­ÚòÂé÷ÂêóÅõÕìóÿìÖùÝæ èõÿÅäóñì° ÿÃ­óĂÉØöćâóĀæñëóÿìÖùÃîÈÜòÎìó èõÙöÂóäĀÂ­ÜòÎìóäèâØòĈÈ

ĀÚèÅõÕÕ­èãÖÚÿîÈ ä¬èâîáõÜäóãÜòÎìóÖ¬óÈą ÂòÛîóÉóäã°Ýú­ëîÚ ăâ¬ëîÚĂÚæòÂêÔñØ¬îÈÉČó ÖæîÕÉÚĂì­ÚòÂé÷Âêóäú­ÉòÂ
ÂóäÅ­ÚÅè­óÕ­èãÖÚÿîÈ ĀæñÉòÕØČóÂäÔöé÷ÂêóáóãĂÖ­ÂóäĀÚñÚČóÃîÈîóÉóäã° îîÂÃ­îëîÛØöćĂì­ÚòÂé÷ÂêóĀÂ­ÜòÎìó 
îÙõÛóãĀÚèÅõÕÃîÈÂóäĀÂ­ÜòÎìó ĀæñèõÙöÂóäĀÂ­ÜòÎìóāÕãÂóäÜäñãùÂÖ°Åèóâäú­ØöćÿäöãÚâó 

2.3.3 ÂæãùØÙ°ÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñØóÈÜòÎÎó 
(1) ÂóäëîÛèòÕÅèóâëóâóä×ĂÚÂóäÅõÕĀÂ­ăÃÜòÎìóÖóâæČóÕòÛÃòĈÚÖîÚĂÚìæòÂÂóäÂóäèõÉòãØóÈèõØãóéóëÖä° 
(2) ÂóäÜäñÿâõÚÉóÂÂóäîáõÜäóãĂÚËòĈÚÿäöãÚ ìäøîäóãÈóÚÉóÂÂäÔöé÷Âêó 
(3) ÂóäëîÛāÅäÈä¬óÈÂóäé÷Âêóîõëäñð ĀæñÂóäëîÛÜóÂÿÜæ¬ó 

2.4. ØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ 
2.4.1. ÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ 

PLO5: ÛòÔÒõÖëóâóä×ØČóÈóÚÿÜĆÚØöâĀæñÜäñëóÚÈóÚÂòÛÝú­ä¬èâÈóÚăÕ­ 

2.4.2 ÂæãùØÙ°ÂóäëîÚØöćĂË­ĂÚÂóäßòÓÚóÂóäÿäöãÚäú­Õ­óÚØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñ 
ÅèóâäòÛÝõÕËîÛÉòÕÂóäÿäöãÚÂóäëîÚĂÚĀÛÛ Active Learning Āæñ Problem-Based Learning ØöćÿÚ­Ú

ÜÐõëòâßòÚÙ°äñìè¬óÈÝú­ëîÚÂòÛÝú­ÿäöãÚ ĀæñÝú­ÿäöãÚÂòÛÝú­ÿäöãÚ Ăì­âöÂóäØČóÈóÚÿÜĆÚÂæù¬âÿßøćîä¬èâÂòÚÅõÕÂóäĀÂ­ÜòÎìóĀæñĀÛ¬È
ÅèóâäòÛÝõÕËîÛĂÚÂóäØóÈóÚÂæù¬âä¬èâÂòÚ äú­ÉòÂäòÛÝõÕËîÛÖ¬îÛØÛóØìÚ­óØöćÃîÈÖÚÿîÈĂÚÂæù¬â ĀæñâöÂõÉÂääâÿëäõâĂÚ
äóãèõËóØöćÚîÂÉóÂÂóäØČóÈóÚÂæù¬âĂÚËòĈÚÿäöãÚÿÕöãèÂòÚĀæ­è ãòÈÖ­îÈâöÂóäØČóÈóÚØöćÖ­îÈÜäñëóÚÈóÚÂòÛÝú­îøćÚÃ­óâìæòÂëúÖä 
ìäøîÖ­îÈÅ­ÚÅè­óìóÃ­îâúæÉóÂÂóäëòâáóêÔ°ÛùÅÅæîøćÚ äèâØòĈÈÞ÷ÂÿÜĆÚÝú­ÚČóĂÚÂóäîáõÜäóãĂÚĀÖ¬æñìòèÃ­î 

2.4.3 ÂæãùØÙ°ÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæ ĀæñÅèóâäòÛÝõÕËîÛ 
ÜäñÿâõÚÉóÂßåÖõÂääâĀæñÂóäĀëÕÈîîÂÃîÈÚòÂé÷ÂêóĂÚÂõÉÂääâÖ¬óÈ ą ØöćØČóä¬èâÂòÚ ìäøîÂóäÚČóÿëÚî

äóãÈóÚÂæù¬âĂÚËòĈÚÿäöãÚ ĀæñëòÈÿÂÖÉóÂßåÖõÂääâØöćĀëÕÈîîÂĂÚÂóää¬èâÂõÉÂääâÖ¬óÈ ą 

2.5. ØòÂêñÂóäÅõÕèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä ĀæñÿØÅāÚāæãöëóäëÚÿØé 
2.5.1. ÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñÂóäÅõÕèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä ĀæñÿØÅāÚāæãöëóäëÚÿØé 

PLO6: ÛòÔÒõÖâöØòÂêñÂóäëøćîëóäîã¬óÈâöÜäñëõØÙõáóß 
 PLO6.1: ÛòÔÒõÖëóâóä×ëøćîëóäāÕãĂË­áóêóîòÈÂåêăÕ­îã¬óÈâöÜäñëõØÙõáóß 
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 PLO6.2: ÛòÔÒõÖëóâóä×ÚČóÿëÚîÃ­îâúæØóÈèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâăÕ­îã¬óÈâö
ÜäñëõØÙõáóß ÂäñËòÛ ăÕ­ĂÉÅèóâ ÿÜĆÚæČóÕòÛ ĀæñâöÅèóâ×úÂÖ­îÈØóÈèõËóÂóä ØòĈÈĂÚäúÜĀÛÛ
äóãÈóÚĀæñÂóäÚČóÿëÚîÜóÂÿÜæ¬ó 

2.5.2 ÂæãùØÙ°ÂóäëîÚØöćĂË­ĂÚÂóäßòÓÚóÂóäÿäöãÚäú­Õ­óÚØòÂêñÂóäèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä Āæñ
ÂóäĂË­ÿØÅāÚāæãöëóäëÚÿØé 

âöèõËóëòââÚóĀæñÂóäé÷ÂêóîõëäñØöćÿÚ­ÚÂóäÚČóÿëÚîÝæÈóÚèõÉòãÿßøćîÞ÷ÂØòÂêñĂÚÂóäëøćîëóäăÕ­îã¬óÈâö
ÜäñëõØÙõáóß äèâØòĈÈÂóäÿæøîÂäúÜĀÛÛÂóäëøćîëóäăÕ­îã¬óÈÿìâóñëâ ĂÚèõËóÂóäé÷Âêóîõëäñ ØöćÂČóìÚÕĂì­
ÚòÂé÷ÂêóÞ÷Â Å­ÚÅè­óÃ­îâúæ ĀæñÿÃöãÚÃ­îÿëÚîāÅäÈÈóÚ ĀæñÚČóÿëÚîÖ¬îÅÔñÂääâÂóäìäøîìÚ­óËòĈÚÿäöãÚ 
ÚîÂÉóÂÚòĈÚãòÈë¬ÈÿëäõâÂóäÉòÕÂõÉÂääâÂóäÿäöãÚäú­ĂÚäóãèõËóÖ¬óÈą Ăì­ÚòÂé÷ÂêóăÕ­èõÿÅäóñì°ë×óÚÂóäÔ°ÉČóæîÈ 
Āæñë×óÚÂóäÔ°ÿëâøîÚÉäõÈ ĀæñÚČóÿëÚîÂóäĀÂ­ÜòÎìóØöćÿìâóñëâ ë¬ÈÿëäõâÂóäÚČóÿØÅāÚāæãöëóäëÚÿØéÿÃ­óâó
ĂË­ÜäñÂîÛĂÚäóãèõËó ÿË¬Ú ÂóäëøÛÅ­ÚÃ­îâúæ ÂóäĂË­ÌîàĀèä°ØóÈë×õÖõĂÚÂóäèõÿÅäóñì°Ã­îâúæÉóÂèõËóÜÐõÛòÖõÂóä 
ÿäöãÚäú­ÿØÅÚõÅÂóäÜäñãùÂÖ°ÿØÅāÚāæãöëóäëÚÿØéĂÚìæóÂìæóãë×óÚÂóäÔ° 

2.5.3 ÂæãùØÙ°ÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­Õ­óÚØòÂêñÂóäèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä ĀæñÂóäĂË­
ÿØÅāÚāæãöëóäëÚÿØé 
(1) ÜäñÿâõÚÉóÂÂóäÚČóÿëÚîäóãÈóÚØöćâöÂóäĂË­ÅÔõÖéóëÖä°Āæñë×õÖõĂÚÂóäèõÿÅäóñì°Ã­îâúæ 
(2) ÜäñÿâõÚÉóÂÂõÉÂääâÖ¬óÈą ØöćâöÂóäÚČóÿëÚîāÕãĂË­ÿØÅāÚāæãöëóäëÚÿØé ÂóäÿæøîÂĂË­ÿÅäøćîÈâøîØóÈ
ÿØÅāÚāæãöëóäëÚÿØéØöćÿìâóñëâ 

(3) ÜäñÿâõÚÉóÂÅèóâëóâóä×ĂÚÂóäîÙõÛóã ×÷ÈÃ­îÉČóÂòÕÿìÖùÝæĂÚÂóäÿæøîÂĂË­ÿÅäøćîÈâøîÖ¬óÈą ÂóäîáõÜäóã 
ÂäÔöé÷ÂêóÖ¬óÈ ą ØöćâöÂóäÚČóÿëÚîÖ¬îËòĈÚÿäöãÚ 
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3. ÂóäÂäñÉóãÅèóâäòÛÝõÕËîÛÝæÂóäÿäöãÚäú­ëú¬ÂäñÛèÚèõËó (Curriculum mapping) 
3.1. ìâèÕèõËóé÷ÂêóØòćèăÜ  
3.1.1. ÝæÂóäÿäöãÚäú­ĂÚĀÖ¬æñÕ­óÚÖóââóÖäÑóÚÅùÔèùÓõäñÕòÛîùÕâé÷Âêó (ÖóâÿÂÔÒ°ÃîÈâìóèõØãóæòãÿËöãÈĂìâ¬) 

1. ÅùÔÙääâ ÉäõãÙääâ         
1.1 ÖäñìÚòÂĂÚÅùÔÅ¬óĀæñÅùÔÙääâ ÉäõãÙääâ ÿëöãëæñ ĀæñÌøćîëòÖã°ëùÉäõÖ âöÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß  
1.2 âöèõÚòã ÖäÈÖ¬îÿèæó ĀæñÅèóâäòÛÝõÕËîÛÖ¬îÖÚÿîÈĀæñëòÈÅâ ÿÅóäßÂÏäñÿÛöãÛĀæñÃ­îÛòÈÅòÛÖ¬óÈą ÃîÈîÈÅ°ÂäĀæñ
ëòÈÅâ   

1.3 âöáóèñÅèóâÿÜĆÚÝú­ÚČóĀæñÝú­Öóâ ëóâóä×ØČóÈóÚÿÜĆÚØöâĀæñëóâóä×ĀÂ­ăÃÃ­îÃòÕĀã­ÈĀæñæČóÕòÛÅèóâëČóÅòÎ  
1.4 ÿÅóäßëõØÙõĀæñäòÛàòÈÅèóâÅõÕÿìĆÚÃîÈÝú­îøćÚ äèâØòĈÈÿÅóäßĂÚÅùÔÅ¬óĀæñéòÂÕõċéäöÃîÈÅèóâÿÜĆÚâÚùêã°   
1.5 âöÅùÔÙääâÉäõãÙääâĂÚÂóäÕČóÿÚõÚËöèõÖÛÚßøĈÚÑóÚÜäòËÎóÿéäêÑÂõÉßîÿßöãÈ      
1.6 ÖäñìÚòÂĀæñëČóÚ÷ÂĂÚÅèóâÿÜĆÚăØã        

2. Åèóâäú­         
2.1 âöÅèóâäú­ĀæñÅèóâÿÃ­óĂÉÿÂöćãèÂòÛìæòÂÂóäĀæñØåêÏöØöćëČóÅòÎĂÚÿÚøĈîìóØöćé÷Âêó     
2.2 ëóâóä×èõÿÅäóñì°ÜòÎìó äèâØòĈÈÜäñãùÂÖ°Åèóâäú­ØòÂêñ ĀæñÂóäĂË­ÿÅäøćîÈâøîØöćÿìâóñëâÂòÛÂóäĀÂ­ăÃÜòÎìó  
2.3 ëóâóä×ÖõÕÖóâÅèóâÂ­óèìÚ­óØóÈèõËóÂóä ĀæñâöÅèóâäú­ĂÚĀÚèÂè­óÈÃîÈëóÃóèõËóØöćé÷ÂêóÿßøćîĂì­ÿæĆÈÿìĆÚÂóä
ÿÜæöćãÚĀÜæÈ ĀæñÿÃ­óĂÉÝæÂäñØÛÃîÈÿØÅāÚāæãöĂìâ¬ą        

2.4 ëóâóä×ÛúäÔóÂóäÅèóâäú­ĂÚØöćé÷ÂêóĂÚéóëÖä°ÃîÈÖÚÂòÛÅèóâäú­ĂÚéóëÖä°îøćÚą ØöćÿÂöćãèÃ­îÈ    
2.5 ÿÃ­óĂÉĀæñÿìĆÚÅùÔÅ¬óÃîÈÖÚÿîÈ Ýú­îøćÚ ëòÈÅâ éõæÜèòÓÚÙääâĀæñÙääâËóÖõ      

3. ØòÂêñØóÈÜòÎÎó         
3.1 ÅõÕîã¬óÈâöèõÉóäÔÎóÔĀæñîã¬óÈÿÜĆÚäñÛÛ        
3.2 ëóâóä×ëøÛÅ­Ú äèÛäèâ é÷Âêó èõÿÅäóñì° ĀæñëäùÜÜäñÿÕĆÚÜòÎìó ÿßøćîĂË­ĂÚÂóäĀÂ­ăÃÜòÎìóîã¬óÈëä­óÈëääÅ°  
3.3 ëóâóä×ÜäñãùÂÖ°Åèóâäú­ĀæñØòÂêñÂòÛÂóäĀÂ­ăÃÜòÎìóăÕ­îã¬óÈÿìâóñëâ      
3.4 âöØòÂêñÂóäÅõÕĀÛÛîÈÅ°äèâ        

4. ØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ        
4.1 âöâÚùêãëòâßòÚÙ°ØöćÕö ëóâóä×ëøćîëóäÂòÛÂæù¬âÅÚìæóÂìæóãØòĈÈáóêóăØãĀæñáóêóîòÈÂåêăÕ­îã¬óÈâöÜäñëõØÙõáóß  
4.2 ëóâóä×ĂË­Åèóâäú­ĂÚéóëÖä°âóËöĈÚČóëòÈÅâĂÚÜäñÿÕĆÚØöćÿìâóñëâ ĀæñÿÜĆÚÝú­äõÿäõćâĀëÕÈÜäñÿÕĆÚĂÚÂóäĀÂ­ăÃë×óÚÂóäÔ°
ØòĈÈë¬èÚÖòèĀæñë¬èÚäèâ ßä­îâØòĈÈĀëÕÈÉùÕãøÚîã¬óÈßîÿìâóñØòĈÈÃîÈÖÚÿîÈĀæñÃîÈÂæù¬â 

4.3 âöÅèóâäòÛÝõÕËîÛÂóäßòÓÚóÂóäÿäöãÚäú­ØòĈÈÃîÈÖÚÿîÈĀæñØóÈèõËóËößîã¬óÈÖ¬îÿÚøćîÈ 
4.4 âöÉõÖîóëóĀæñëČóÚ÷ÂëóÙóäÔñ ÿÜĆÚßæÿâøîÈØöćâöÅùÔÅ¬óÃîÈëòÈÅâăØãĀæñëòÈÅâāæÂ     

5. ØòÂêñÂóäèõÿÅäóñì°ÿËõÈÖòèÿæÃ ÂóäëøćîëóäĀæñÂóäĂË­ÿØÅāÚāæãöëóäëÚÿØé      
5.1 âöØòÂêñĂÚÂóäĂË­ÿÅäøćîÈâøîØöćÉČóÿÜĆÚØöćâöîãú¬ĂÚÜòÉÉùÛòÚÖ¬îÂóäØČóÈóÚØöćÿÂöćãèÂòÛÂóäĂË­ëóäëÚÿØéĀæñÿØÅāÚāæãöëøćîëóä
îã¬óÈÿìâóñëâ  

5.2 ëóâóä×ĀÂ­ăÃÜòÎìóāÕãĂË­ëóäëÚÿØéØóÈÅÔõÖéóëÖä° ìäøîÚČóë×õÖõâóÜäñãùÂÖ°ĂË­ĂÚÂóäĀÂ­ÜòÎìóØöćÿÂöćãèÃ­îÈîã¬óÈ
ëä­óÈëääÅ°  

5.3 ëóâóä×ëøćîëóäîã¬óÈâöÜäñëõØÙõáóßØòĈÈÜóÂÿÜæ¬óĀæñÂóäÿÃöãÚ ÿæøîÂĂË­äúÜĀÛÛÃîÈëøćîÂóäÚČóÿëÚîîã¬óÈÿìâóñëâ 
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3.1.2. ĀÝÚØöćÂóäÂäñÉóãÅèóâäòÛÝõÕËîÛÝæÂóäÿäöãÚäú­ëú¬ÂäñÛèÚèõËó 

ÂäñÛèÚèõËó 
ÅùÔÙääâ ÉäõãÙääâ Åèóâäú­ ØòÂêñØóÈÜòÎÎó 

ØòÂêñ
ÅèóâëòâßòÚÙ°
äñìè¬óÈÛùÅÅæĀæñ
ÅèóâäòÛÝõÕËîÛ 

ØòÂêñÂóä
èõÿÅäóñì°ÿËõÈ
ÖòèÿæÃ Âóä
ëøćîëóä Āæñ
ÂóäĂË­
ÿØÅāÚāæãö
ëóäëÚÿØé 

1.1 1.2 1.3 1.4 1.5 1.6 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 4.1 4.2 4.3 4.4 5.1 5.2 5.3 
ìâèÕèõËóé÷ÂêóØòćèăÜ: Âæù¬âèõËóáóêóĀæñÂóäëøćîëóä 
001101 áóêóîòÈÂåêßøĈÚÑóÚ 1 
           Fundamental English 1 ƺ ƺ ƺ ƺ   

ǒ ǒ    ǒ  ǒ  ƺ  ƺ    ƺ 

001102 áóêóîòÈÂåêßøĈÚÑóÚ 2 
           Fundamental English 2 

 ƺ     
ǒ ǒ    ǒ  ǒ  ƺ      ƺ 

001201 Âóäî¬óÚÿËõÈèõÿÅäóñì°ĀæñÂóäÿÃöãÚîã¬óÈâö 
           ÜäñëõØÙõÝæ 
           Critical Reading and Effective Writing 

 ƺ ƺ ƺ  
 

ǒ ǒ  ǒ  ǒ ǒ ǒ  ƺ    ƺ  ƺ 

001225 áóêóîòÈÂåêĂÚÛäõÛØèõØãóéóëÖä°Āæñ 
           ÿØÅāÚāæãö 
           English in Science and Technology Context 

 ƺ ƺ ƺ  
 

ǒ ǒ  ǒ   ǒ ǒ ǒ ƺ      ƺ 

025101 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 1 
           Thai in Everyday Life 1 

 ǒ     
 ǒ    ǒ    ƺ      ǒ 

025102 áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 2 
           Thai in Everyday Life 2 

 ǒ  ƺ   
ǒ ǒ     ǒ ǒ  ǒ      ǒ 

025201 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 1 
           Listening and Speaking Thai 1 

 ǒ     
 ǒ     ǒ   ǒ      ǒ 

025202 ÂóäàòÈĀæñÂóäßúÕáóêóăØã 2 
           Listening and Speaking Thai 2 ǒ ƺ ƺ ƺ   

ǒ     ǒ ƺ ǒ  ƺ  ƺ  ƺ  ǒ 

ìâèÕèõËóé÷ÂêóØòćèăÜ: Âæù¬âèõËóâÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä° 
009103 Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 
           Information Literacy and Information  
           Presentation 

 ƺ    
 

ǒ  ǒ ǒ   ƺ    ƺ   ǒ  ǒ 

154100 áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
           Introduction to Geography ƺ ƺ ƺ ƺ  

 
 ̧  ̧  ̧  ̧   ̧  ̧  ̧  ƺ  ̧ ƺ  ƺ ƺ  ̧

703103 ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 
           Introduction to Entrepreneurship and  
           Business 

 ǒ    
 

ǒ     ƺ      ƺ   ƺ  

ìâèÕèõËóé÷ÂêóØòćèăÜ: Âæù¬âèõËóèõØãóéóëÖä°-ÅÔõÖéóëÖä° 
201110 ÅÔõÖéóëÖä°ÛúäÔóÂóä 
           Integrated Mathematical Sciences ƺ ƺ     

ǒ ǒ ƺ ǒ  ƺ ƺ ƺ    ƺ  ǒ ǒ  

205100 āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó     
           The Earth and Its Geologic Processes  ƺ     

ǒ   ǒ  ǒ ǒ ǒ   ƺ ƺ   ƺ  

ìâèÕèõËóé÷ÂêóØòćèăÜ: Âæù¬âèõËóÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 
201191 ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ 
           Learning Through Activities ǒ     

 
 ƺ      ƺ     ǒ ƺ   

201192 ÕîãëùÿØßé÷Âêó 
           Doi Suthep Study 

 ǒ    
 

   ƺ   ƺ ƺ    ǒ    ƺ 
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3.2. ìâèÕèõËóÿÊßóñ  
3.2.1. ÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (Expected Learning Outcomes, ELOs) ĂÚĀÖ¬æñÕ­óÚÖóââóÖäÑóÚÅùÔèùÓõ
äñÕòÛÜäõÎÎóÖäöëóÃóèõØãóéóëÖä°ĀæñÿØÅāÚāæãöëõćÈĀèÕæ­îâ (âÅî.1) 

1. ÅùÔÙääâ ÉäõãÙääâ         
1.1 âöÅèóâÌøćîëòÖã°ëùÉäõÖ  
1.2 âöäñÿÛöãÛèõÚòã  
1.3 âöÉõÖëČóÚ÷ÂĀæñÖäñìÚòÂĂÚÂóäÜÐõÛòÖõÖóâÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß 
1.4 ÿÅóäßÂÏäñÿÛöãÛĀæñÃ­îÛòÈÅòÛÖ¬óÈ ą ÃîÈîÈÅ°ÂäĀæñëòÈÅâ   
1.5 ÿÅóäßëõØÙõċ ãîâäòÛàòÈÅèóâÅõÕìĆÚÃîÈÝú­îøćÚ äèâØòĈÈÿÅóäßĀæñÖäñìÚòÂĂÚÅùÔÅ¬óÃîÈëõćÈĀèÕæ­îâ  

2. Åèóâäú­         
2.1 âöÅèóâäú­ìæòÂÂóäĀæñØåêÏöØöćëòâßòÚÙ°ÂòÚ ĂÚéóëÖä°ëõćÈĀèÕæ­îâîã¬óÈÂè­óÈÃèóÈĀæñÿÜĆÚäñÛÛ ăÕ­ĀÂ¬ ìæòÂÂóäØóÈ
ëõćÈĀèÕæ­îâ âæßõêëõÈĀèÕæ­îâĀæñÂóäÅèÛÅùâ ÂóäèõÿÅäóñì°ÝæÂäñØÛëõćÈĀèÕæ­îâ ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ ÿØÅāÚāæãö
ëõćÈĀèÕæ­îâ ÂóäèõÉòãØóÈëõćÈĀèÕæ­îâĀæñÉäõãÙääâ     

2.2 âöÅèóâäú­ÅèóâÿÃ­óĂÉĂÚéóëÖä°îøćÚ ÿË¬Ú âÚùêãéóëÖä°ĀæñëòÈÅâéóëÖä° Āæñëóâóä×ÚČóâóÛúäÔóÂóäÂòÛÅèóâäú­ĂÚ
èõËóËößăÕ­îã¬óÈÿìâóñëâ  

2.3 âöÅèóâäîÛäú­Āæñëóâóä×ÖõÕÖóâë×óÚÂóäÔ°ĀæñÅèóâÂ­óèìÚ­óØóÈèõËóÂóäĂÚëóÃóèõËó ĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ  
2.4 âöÅèóâäú­ĂÚÂÏäñÿÛöãÛĀæñÃ­îÛòÈÅòÛ äèâØòĈÈÃ­îÂČóìÚÕØóÈèõËóÂóä Ì÷ćÈâöÂóäÜäòÛÿÜæöćãÚÖóâë×óÚÂóäÔ°Øöć
ÿÜæöćãÚĀÜæÈăÜ   

3. ØòÂêñØóÈÜòÎÎó         
3.1 âöÅèóâëóâóä×ĂÚÂóäÅ­ÚìóÃ­îÿØĆÉÉäõÈ ØČóÅèóâÿÃ­óĂÉĀæñÜäñÿâõÚÃ­îâúæëóäëÚÿØé ĀÚèÅõÕĀæñìæòÂÑóÚĂìâ¬ ą ÉóÂ
Āìæ¬ÈÃ­îâúæØöćìæóÂìæóã       

3.2 ëóâóä×é÷ÂêóèõÿÅäóñì°ÜòÎìóĀæñÿëÚîĀÚèØóÈÂóäĀÂ­ăÃăÕ­îã¬óÈëä­óÈëääÅ° āÕãÅČóÚ÷È×÷ÈÅèóâäú­ØóÈØåêÏöØöć
ÿÂöćãèÃ­îÈ ÜäñëÛÂóäÔ°ĂÚáóÅÜÐõÛòÖõ ĀæñÝæÂäñØÛØöćÖóââóÉóÂÂóäÖòÕëõÚĂÉÚòĈÚ 

3.3 ëóâóä×ÜäñãùÂÖ°Åèóâäú­ ÅèóâÿÃ­óĂÉ ĀæñØòÂêñëõćÈĀèÕæ­îâĂÚÕ­óÚÖ¬óÈą ÿßøćîÚČóăÜëú¬ÂóäÜ­îÈÂòÚĀæñĀÂ­ăÃÜòÎìó
ëõćÈĀèÕæ­îâăÕ­îã¬óÈÿìâóñëâ     

4. ØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ        
4.1 âöÅèóâäòÛÝõÕËîÛÖ¬îØòĈÈÈóÚĂÚìÚ­óØöćĀæñÈóÚØöćăÕ­äòÛâîÛìâóã ëóâóä×ĀëÕÈÅèóâÅõÕÿìĆÚăÕ­ÿìâóñëâÂòÛÛØÛóØ 
ìÚ­óØöć ĀæñÅèóâäòÛÝõÕËîÛ 

4.2 ëóâóä×ÜäòÛÖòèĀæñØČóÈóÚä¬èâÂòÛÝú­îøćÚØòĈÈĂÚÑóÚñÝú­ÚČóĀæñëâóËõÂÂæù¬âăÕ­îã¬óÈâöÜäñëõØÙõáóß 
4.3 ëóâóä×ÜäòÛÖòèÿÃ­óÂòÛë×óÚÂóäÔ° èòÓÚÙääâîÈÅ°Âä ĀæñÉääãóÛääÔèõËóËößăÕ­îã¬óÈ×úÂÖ­îÈÿìâóñëâ 
4.4 âöÅèóâëóâóä×ĂÚÂóäÜäòÛÖòèÿËõÈèõËóËößĀæñâöÜÐõëòâßòÚÙ°îã¬óÈëä­óÈëääÅ°ÂòÛÛùÅÅæîøćÚ 

5. ØòÂêñÂóäèõÿÅäóñì°ÿËõÈÖòèÿæÃ ÂóäëøćîëóäĀæñÂóäĂË­ÿØÅāÚāæãöëóäëÚÿØé      
5.1 ëóâóä×äñÛùĀæñÚČóÿØÅÚõÅØóÈë×õÖõìäøîÅÔõÖéóëÖä°ØöćÿÂöćãèÃ­îÈ âóĂË­ĂÚÂóäèõÿÅäóñì°ĀÜæÅèóâìâóãĀæñÿëÚî
ĀÚèØóÈĂÚÂóäĀÂ­ăÃÜòÎìóăÕ­îã¬óÈëä­óÈëääÅ°  

5.2 ëóâóä×ëäùÜÜäñÿÕĆÚĀæñëóâóä×ëøćîëóääèâØòĈÈÿæøîÂĂË­äúÜĀÛÛÃîÈÂóäÚČóÿëÚîăÕ­îã¬óÈâöÜäñëõØÙõáóß 
5.3 ëóâóä×äñÛù ÿÃ­ó×÷È ĀæñÅòÕÿæøîÂĀìæ¬ÈÃ­îâúæÅèóâäú­ØöćÿÂöćãèÃ­îÈÂòÛëõćÈĀèÕæ­îâÉóÂĀìæ¬ÈÃ­îâúæëóäëÚÿØéØòĈÈĂÚ
äñÕòÛËóÖõĀæñÚóÚóËóÖõ 

5.4 ëóâóä×ÖõÕÖóâÅèóâÂ­óèìÚ­óĀæñâöèõÉóÔÎóÔĂÚÂóäĂË­ÿØÅāÚāæãöëóäëÚÿØé ÖæîÕÉÚÂóäëøćîëóäØöćÿìâóñëâ 
5.5 âöØòÂêñĂÚÂóäĂË­áóêóăØãîã¬óÈ×úÂÖ­îÈ Āæñëóâóä×ĂË­áóêóîòÈÂåêăÕ­îã¬óÈÿìâóñëâ 
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3.2.2. ĀÝÚØöćÂóäÂäñÉóãÅèóâäòÛÝõÕËîÛÝæÂóäÿäöãÚäú­ëú¬ÂäñÛèÚèõËó 
ÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (ELOs) (âÅî.1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÂäñÛèÚèõËó 

ÅùÔÙääâ ÉäõãÙääâ Åèóâäú­ 
ØòÂêñØóÈ
ÜòÎÎó 

ØòÂêñ
ÅèóâëòâßòÚÙ°
äñìè¬óÈÛùÅÅæĀæñ
ÅèóâäòÛÝõÕËîÛ 

ØòÂêñÂóäèõÿÅäóñì°
ÿËõÈÖòèÿæÃ Âóä
ëøćîëóä ĀæñÂóäĂË­
ÿØÅāÚāæãö
ëóäëÚÿØé 

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 5.5 
Âæù¬âèõËóĀÂÚ 
202101 ËöèèõØãóßøĈÚÑóÚ 1 
           Basic Biology 1 

 ǒ    ǒ  ǒ  ǒ     ǒ  ǒ     

202102 ËöèèõØãóßøĈÚÑóÚ 2 
           Basic Biology 2 

 ǒ    ǒ  ǒ  ǒ     ǒ  ǒ     

202103 ÜÐõÛòÖõÂóäËöèèõØãó 1 
           Biology Laboratory 1 

 ǒ ǒ    ǒ   ǒ ǒ    ǒ    ǒ   

202104 ÜÐõÛòÖõÂóäËöèèõØãó 2 
           Biology Laboratory 2 

 ǒ ǒ    ǒ   ǒ ǒ    ǒ    ǒ   

203111 ÿÅâö 1 
           Chemistry 1 

 ǒ    ǒ ǒ ǒ ǒ ǒ  ǒ   ǒ  ǒ     

203113 ÿÅâö 2 
           Chemistry 2 ǒ ǒ  ǒ  ǒ ǒ ǒ ǒ   ǒ  ǒ ǒ  ǒ     

203115 ÜÐõÛòÖõÂóäÿÅâö 1 
           Chemistry Laboratory 1 ǒ ǒ    ǒ ǒ   ǒ ǒ    ǒ   ǒ ǒ   

203117 ÜÐõÛòÖõÂóäÿÅâö 2 
           Chemistry Laboratory 2 ǒ ǒ ǒ ǒ  ǒ ǒ   ǒ  ǒ   ǒ  ǒ ǒ ǒ   

206111 ĀÅæÅúæòë 1  
           Calculus 1 

 ƺ    ǒ ǒ  ǒ ǒ  ǒ   ƺ    ƺ   

206265 èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ  
           Mathematical Methods for Environmental Science  ƺ ƺ   ǒ    ǒ ƺ ǒ   ƺ    ƺ   

207117 ÜÐõÛòÖõÂóäàõëõÂë° 1 
           Physics Laboratory 1 ǒ ǒ    ǒ ǒ    ǒ    ǒ   ǒ ǒ   

207187 àõëõÂë° 1 
           Physics 1 

 ǒ    ǒ ǒ  ǒ ǒ  ǒ   ǒ    ǒ   

Âæù¬âèõËóÿîÂÛòÈÅòÛ 
154330 äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 
           Introduction to Geographic Information Systems 

 ƺ    ǒ ǒ ǒ ǒ ǒ ǒ ǒ   ƺ  ǒ     

203206 ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
           Organic Chemistry for Non-Chemistry Students 

 ǒ    ǒ ǒ   ǒ   ǒ      ƺ   

203209 ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 
      s     Organic Chemistry Laboratory for Non-Chemistry Students ǒ ǒ ǒ ǒ  ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ  ǒ    ǒ   

208265 ë×õÖõØóÈëõćÈĀèÕæ­îâ 
           Environmental Statistics ƺ  ƺ   ǒ     ǒ  ƺ    ǒ     

211315 ËöèÿÅâöÿÛøĈîÈÖ­Ú 
           Introduction to Biochemistry ǒ ǒ    ǒ ǒ ǒ ǒ ǒ ǒ ǒ   ǒ  ǒ     

211319 ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 
           Introduction to Biochemistry Laboratory ǒ ǒ ǒ ǒ  ǒ ǒ ǒ ǒ ǒ ǒ ǒ   ǒ  ǒ  ǒ   

213201 ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
           Principles of Environmental Science     ƺ ǒ ǒ    ǒ  ǒ    ǒ     

213202 ÿÅâöèõÿÅäóñì°ëõćÈĀèÕæ­îâ 
           Environmental Analytical Chemistry ǒ ǒ   ƺ ǒ  ǒ  ǒ ǒ ǒ ǒ ǒ   ǒ  ǒ   

213211 ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 
           Environmental Safety and Ethics   ǒ ǒ ǒ  ǒ  ǒ  ƺ   ǒ ǒ     ǒ  
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ÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (ELOs) (âÅî.1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÂäñÛèÚèõËó 

ÅùÔÙääâ ÉäõãÙääâ Åèóâäú­ 
ØòÂêñØóÈ
ÜòÎÎó 

ØòÂêñ
ÅèóâëòâßòÚÙ°
äñìè¬óÈÛùÅÅæĀæñ
ÅèóâäòÛÝõÕËîÛ 

ØòÂêñÂóäèõÿÅäóñì°
ÿËõÈÖòèÿæÃ Âóä
ëøćîëóä ĀæñÂóäĂË­
ÿØÅāÚāæãö
ëóäëÚÿØé 

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 5.5 
213222 ÚõÿèéèõØãóëõćÈĀèÕæ­îâ 
           Environmental Ecology  ǒ ǒ  ƺ ǒ      ǒ ǒ     ǒ    

213311 âóÖäÑóÚ ÂÏìâóã ĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú 
           Introduction to Environmental Standards, Law and Regulations   ǒ   ǒ ǒ   ǒ   ǒ      ǒ   

213312 ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ 
           Clean Technology and Life Cycle Assessment     ƺ ǒ  ǒ    ǒ ǒ       ǒ  

213322 ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ 
           Concepts of Environmental Microbiology     ƺ ǒ      ǒ ǒ    ǒ     

213331 âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã 
           Water Pollution and Wastewater Treatment   ƺ  ƺ ǒ     ǒ     ǒ   ǒ   

213341 âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ 
           Soil and Groundwater Pollution     ƺ ǒ      ǒ  ǒ   ǒ   ǒ  

213351 âæßõêØóÈîóÂóé 
           Air Pollution     ǒ ǒ  ǒ  ǒ  ǒ ǒ ǒ    ǒ ǒ   

213371 ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ 
           Environmental Remediation Technology     ǒ ǒ  ǒ    ǒ  ǒ      ǒ  

213490 ÂóäÞ÷ÂÈóÚ 
           Apprenticeship ǒ ǒ ǒ ǒ ǒ ǒ ƺ ƺ ƺ ǒ   ǒ ǒ ǒ ǒ ƺ ƺ ƺ ƺ ƺ 
213495 ëòââÚó 
           Seminar     ǒ ǒ  ǒ  ǒ   ƺ     ǒ ǒ ǒ ǒ 
213498 ëìÂõÉé÷Âêó 
           Cooperative Education ǒ ǒ ǒ ǒ ǒ ǒ ƺ ƺ ƺ ǒ   ǒ ǒ ǒ ǒ ƺ ƺ ƺ ƺ ƺ 
213499 ÜòÎìóßõÿéê            
           Special Problems ƺ ǒ ƺ ƺ ƺ ǒ ƺ ǒ ƺ ǒ ǒ ǒ ǒ ƺ   ǒ ǒ ǒ ƺ ƺ 
253441 ÂóäÉòÕÂóäâúæÞîã 
           Solid Waste Management 

 ǒ    ǒ ǒ ǒ   ǒ    ǒ ǒ     ǒ 

253451 ÂóäÜäñÿâõÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ 
           Environmental Impact Assessment 

 ǒ  ǒ  ǒ     ǒ    ǒ    ǒ   

361210 ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú 
    d       Introduction to Soil Science and Natural Resources  
    d       Management 

 ǒ    ǒ ǒ ǒ ǒ ǒ ǒ    ǒ  ǒ     

361214 ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 
           Soil Science Laboratory 

 ǒ    ǒ ǒ ǒ  ǒ ƺ  ƺ  ƺ  ƺ     

Âæù¬âèõËóÿîÂÿæøîÂ 
202473 ËöèèõØãóÚČĈóÿëöã 
           Water Pollution Biology 

  ƺ   ǒ  ǒ  ƺ   ƺ       ƺ  

202475 ßõêèõØãóëõćÈĀèÕæ­îâ  
           Environmental Toxicology 

  ƺ   ǒ ƺ ƺ ƺ ǒ    ƺ   ƺ     

213441 ÂóäìóæòÂêÔñÿÊßóñÃîÈßøĈÚØöćÜÚÿÜøĈîÚ 
           Contaminated Site Characterization 

    ƺ ǒ      ǒ ǒ ǒ   ǒ     

213451 ÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéĀæñÂóäÉČóæîÈäñÛÛáúâõîóÂóé 
           Climate Change and Climate System Modeling ǒ ǒ    ǒ  ǒ  ǒ ǒ ǒ ǒ     ǒ ǒ   

213480 ÂóäÉČóæîÈĀÛÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú  
           Introduction to Environmental Modeling 

    ƺ ǒ      ǒ ǒ    ǒ  ǒ   

213496 ìòèÃ­îÿæøîÂëääØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
           Selected Topics in Environmental Science 

    ƺ   ǒ    ǒ ƺ   ƺ  ǒ    
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ÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (ELOs) (âÅî.1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÂäñÛèÚèõËó 

ÅùÔÙääâ ÉäõãÙääâ Åèóâäú­ 
ØòÂêñØóÈ
ÜòÎÎó 

ØòÂêñ
ÅèóâëòâßòÚÙ°
äñìè¬óÈÛùÅÅæĀæñ
ÅèóâäòÛÝõÕËîÛ 

ØòÂêñÂóäèõÿÅäóñì°
ÿËõÈÖòèÿæÃ Âóä
ëøćîëóä ĀæñÂóäĂË­
ÿØÅāÚāæãö
ëóäëÚÿØé 

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 5.5 
251432 ÂóäÅèÛÅùâÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ 
           Noise and Vibration Control ǒ ǒ    ǒ    ǒ ǒ  ǒ    ǒ ǒ    

251443 ÂóäÉòÕÂóäÃîÈÿëöãîòÚÖäóã 
           Hazardous Waste Management 

 ǒ    ǒ ǒ ǒ   ǒ    ǒ ǒ     ǒ 

ǒ ìâóã×÷ÈÅèóâäòÛÝõÕËîÛìæòÂ  ƺ ìâóã×÷ÈÅèóâäòÛÝõÕËîÛäîÈ 
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3.2.2. ÖóäóÈÿÜäöãÛÿØöãÛÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (PLOs) ĀæñÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (ELOs)  
ÖóâÅùÔæòÂêÔñÃîÈÛòÔÒõÖØöćÂČóìÚÕăè­ĂÚ âÅî.1 (ëóÃóèõØãóéóëÖä°ĀæñÿØÅāÚāæãöëõćÈĀèÕæ­îâ) 

ÝæÂóäÿäöãÚäú­ÅóÕìèòÈ (ELOs) (âÅî.1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÝææòßÙ°ÂóäÿäöãÚäú­äñÕòÛìæòÂëúÖä (PLOs) 

ÅùÔÙääâ ÉäõãÙääâ Åèóâäú­ 
ØòÂêñØóÈ
ÜòÎÎó 

ØòÂêñ
ÅèóâëòâßòÚÙ°
äñìè¬óÈÛùÅÅæĀæñ
ÅèóâäòÛÝõÕËîÛ 

ØòÂêñÂóäèõÿÅäóñì°
ÿËõÈÖòèÿæÃ Âóäëøćîëóä 
ĀæñÂóäĂË­ÿØÅāÚāæãö
ëóäëÚÿØé 

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 5.5 
PLO1: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóââöÉääãóÛääÔèõËóËöß ÚòÂèõÉòã/ÚòÂèõØãóéóëÖä°ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâ ĀæñâöÅèóâäòÛÝõÕËîÛÖ¬îÖÚÿîÈĀæñë¬èÚäèâ 
 PLO1.1: ÛòÔÒõÖâöèõÚòãĀæñäòÛÝõÕËîÛĂÚÂóäØČóÈóÚØöć
ăÕ­äòÛâîÛìâóãĂì­ëČóÿäĆÉÖóâÿèæóØöćÂČóìÚÕ 

 V                    

 PLO1.2: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÌøćîëòÖã°ëùÉäõÖ Āæñ
ÜÐõÛòÖõÖóâÉääãóÛääÔØóÈèõËóÂóäĀæñèõËóËöß V  V      V             

 PLO1.3: ÛòÔÒõÖĀëÕÈîîÂ×÷ÈÅèóâÿÅóäßĀæñÖäñìÚòÂĂÚ
ÅùÔÅ¬óÃîÈëõćÈĀèÕæ­îâ    V V                 

PLO2: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­Åèóâäú­ØóÈÅÔõÖéóëÖä° èõØãóéóëÖä°ßøĈÚÑóÚ ĀæñèõØãóéóëÖä°ÜäñãùÂÖ° ÿßøćîĂË­ĀÂ­ÜòÎìóØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöć 
          ØČóÈóÚ ÈóÚèõÉòã ìäøîĂÚÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 
 PLO2.1: ÛòÔÒõÖëóâóä×îÙõÛóãìæòÂÂóäßøĈÚÑóÚØóÈ
àõëõÂë° ÿÅâö ËöèèõØãó ÅÔõÖéóëÖä° ĀæñÅèóâäú­ØóÈ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâ ĀæñĂË­îÙõÛóãìäøîØČóÚóã
ÜäóÂÐÂóäÔ°ØóÈëõćÈĀèÕæ­îâÖ¬óÈą ăÕ­ 

     V V               

 PLO2.2: ÛòÔÒõÖëóâóä×ÚČóÅèóâäú­ ìæòÂÂóäØóÈ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÅÔõÖéóëÖä° Åèóâäú­ØóÈ
èõØãóéóëÖä°ĀÃÚÈîøćÚą ăÜÜäñãùÂÖ°ĂË­ĂÚÂóäĀÂ­ÜòÎìó
ØóÈëõćÈĀèÕæ­îâăÕ­ØòĈÈĂÚë×óÚØöćØČóÈóÚ ÈóÚèõÉòã ìäøîĂÚ
ÈóÚîøćÚą ØöćÿÂöćãèÃ­îÈ 

      V V              

PLO3: ÛòÔÒõÖëóâóä×ÜäñãùÂÖ°ĂË­ÂäñÛèÚÂóäØóÈèõØãóéóëÖä°ĂÚÂóäĀÂ­ÜòÎìóăÕ­ 
 PLO3.1: ÛòÔÒõÖëóâóä×îîÂĀÛÛÂóäØÕæîÈ ÿÂĆÛ
Öòèîã¬óÈØóÈëõćÈĀèÕæ­îâ ÕČóÿÚõÚÂóäØÕæîÈ ĀæñèõÿÅäóñì°
Ã­îâúæØöćăÕ­ÉóÂÂóäØÕæîÈìäøîÿÂĆÛÖòèîã¬óÈăÕ­îã¬óÈ×úÂÖ­îÈ 

         V            

 PLO3.2: ÛòÔÒõÖëóâóä×ÿæøîÂĀæñĂË­ÿÅäøćîÈâøî (ÿÅäøćîÈâøî
ØóÈèõØãóéóëÖä° ÿÅäøćîÈâøîëČóìäòÛÂóäèõÿÅäóñì°Ã­îâúæ 
ðæð) ăÕ­îã¬óÈÿìâóñëâĀæñ×úÂÖ­îÈ 

         V V V          

 PLO3.3: ÛòÔÒõÖëóâóä×èõÿÅäóñì°ÝæÂäñØÛØóÈ
ëõćÈĀèÕæ­îâ ÖæîÕÉÚÿëÚîĀÚñĀÚèØóÈÂóäàøĈÚàú
ëáóßĀèÕæ­îâØöćÿëöãìóãÉóÂÂõÉÂääâÃîÈâÚùêã°ìäøîÿìÖù
ØóÈÙääâËóÖõ 

           V          

PLO4: ÛòÔÒõÖëóâóä×ĀëèÈìóÅèóâäú­Ăìâ¬ÿßøćîĂì­ÿÜĆÚÝú­ØöćâöÂóäÿäöãÚäú­ÖæîÕËöèõÖ 
 PLO4.1: ÛòÔÒõÖëóâóä×ëøÛÅ­ÚĀæñÿæøîÂĂË­Āìæ¬ÈÃ­îâúæ 
ĀæñÿØÅāÚāæãöëóäëÚÿØé ÿßøćîĂË­ëČóìäòÛÂóäßòÓÚóÖÚÿîÈ
îã¬óÈÖ¬îÿÚøćîÈ 

         V   V      V V  

 PLO4.2: ÛòÔÒõÖëóâóä×äñÛùĀæñĀÂ­āÉØã°ÜòÎìóØóÈ
èõØãóéóëÖä°ëõćÈĀèÕæ­îâăÕ­îã¬óÈÿÜĆÚäñÛÛ           V V          

PLO5: ÛòÔÒõÖëóâóä×ØČóÈóÚÿÜĆÚØöâĀæñÜäñëóÚÈóÚÂòÛ 
         Ýú­ä¬èâÈóÚăÕ­              V V V      

PLO6: ÛòÔÒõÖâöØòÂêñÂóäëøćîëóäîã¬óÈâöÜäñëõØÙõáóß 
 PLO6.1: ÛòÔÒõÖëóâóä×ëøćîëóäāÕãĂË­áóêóîòÈÂåêăÕ­
îã¬óÈâöÜäñëõØÙõáóß                  V   V 

 PLO6.2: ÛòÔÒõÖëóâóä×ÚČóÿëÚîÃ­îâúæØóÈèõØãóéóëÖä°
ĀæñÿØÅāÚāæãöÕ­óÚëõćÈĀèÕæ­îâăÕ­îã¬óÈâöÜäñëõØÙõáóß 
ÂäñËòÛ ăÕ­ĂÉÅèóâ ÿÜĆÚæČóÕòÛ ĀæñâöÅèóâ×úÂÖ­îÈØóÈ
èõËóÂóä ØòĈÈĂÚäúÜĀÛÛäóãÈóÚĀæñÂóäÚČóÿëÚîÜóÂÿÜæ¬ó 

                V   V  
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ìâèÕØöć 5 ìæòÂÿÂÔÒ°ĂÚÂóäÜäñÿâõÚÝæÚòÂé÷Âêó 

1. ÂÏäñÿÛöãÛìäøîìæòÂÿÂÔÒ° ĂÚÂóäĂì­äñÕòÛÅñĀÚÚ  
 ĂË­äñÛÛæČóÕòÛÃòĈÚ ĀæñÅ¬óæČóÕòÛÃòĈÚĂÚÂóäèòÕĀæñÜäñÿâõÚÝæ ÚîÂÉóÂÂäñÛèÚèõËóØöćÂČóìÚÕĂì­èòÕĀæñ
ÜäñÿâõÚÝæÕ­èãîòÂêä S Āæñ U ÿÜĆÚæČóÕòÛÃòĈÚ Ì÷ćÈăâ¬âöÅ¬óæČóÕòÛÃòĈÚ 

ëòÎæòÂêÔ°ĀæñÅèóâìâóãÃîÈÂóäèòÕĀæñÜäñÿâõÚÝæÂäñÛèÚèõËóÖ¬óÈą Ăì­ÂČóìÚÕÕòÈÚöĈ 
 (1) îòÂêäæČóÕòÛÃòĈÚØöćâöÅ¬óæČóÕòÛÃòĈÚ Ăì­ÂČóìÚÕÕòÈÚöĈ 
                     îòÂêäæČóÕòÛÃòĈÚ Åèóâìâóã Å¬óæČóÕòÛÃòĈÚ 
  A Õöÿãöćãâ (EXCELLENT) 4.00 
  B+ ÕöâóÂ (VERY GOOD) 3.50 
  B Õö (GOOD) 3.00 
  C+ ÕößîĂË­ (FAIRLY GOOD) 2.50 
  C ßîĂË­ (FAIR) 2.00 
  D+ î¬îÚ (POOR) 1.50 
  D î¬îÚâóÂ (VERY POOR) 1.00 
  F ÖÂ (FAILED) 0.00 
 (2) îòÂêäæČóÕòÛÃòĈÚØöćăâ¬âöÅ¬óæČóÕòÛÃòĈÚ Ăì­ÂČóìÚÕÕòÈÚöĈ  
                     îòÂêäæČóÕòÛÃòĈÚ Åèóâìâóã 
  S ÿÜĆÚØöćßîĂÉ (SATISFACTORY) 
  U ăâ¬ÿÜĆÚØöćßîĂÉ (UNSATISFACTORY) 
  V ÿÃ­óä¬èâé÷Âêó (VISITOR) 
  W ×îÚÂäñÛèÚèõËó (WITHDRAWN) 
    CE ìÚ¬èãÂõÖØöćăÕ­ÉóÂÂóäØÕëîÛ 
     (CREDITS FROM EXAMINATION) 
    CP ìÚ¬èãÂõÖØöćăÕ­ÉóÂÂóäÿëÚîĀà­âëñëâÈóÚ  
     (CREDITS FROM PORTFOLIO) 
    CS ìÚ¬èãÂõÖØöćăÕ­ÉóÂÂóäØÕëîÛâóÖäÑóÚ  

(CREDITS FROM STANDARDIZED TESTS) 
    CT ìÚ¬èãÂõÖØöćăÕ­ÉóÂÂóäÜäñÿâõÚìäøîîÛäâØöćÉòÕāÕãìÚ¬èãÈóÚÖ¬óÈą 
     (CREDITS FROM TRAINING) 
    CX ìÚ¬èãÂõÖØöćăÕ­äòÛÉóÂÂóäãÂÿè­ÚÂóäÿäöãÚ   
      (CREDITS FROM EXEMPTION) 
 (3) îòÂêäæČóÕòÛÃòĈÚÂóäèòÕĀæñÂóäÜäñÿâõÚÝæãòÈăâ¬ëõĈÚëùÕ Ăì­ÂČóìÚÕÕòÈÚöĈ  
                     îòÂêäæČóÕòÛÃòĈÚ Åèóâìâóã 
  I ÂóäèòÕÝæãòÈăâ¬ëõĈÚëùÕ (INCOMPLETE)  
  P ÂóäÿäöãÚÂóäëîÚãòÈăâ¬ëõĈÚëùÕ (IN PROGRESS) 
  ÂäñÛèÚèõËóØöćÚòÂé÷ÂêóăÕ­æČóÕòÛÃòĈÚ A, B+, B, C+, C, D+, D ìäøîîòÂêä S, CE, CP, CS, CT Āæñ 
CX ÿØ¬óÚòĈÚ É÷ÈÉñÚòÛìÚ¬èãÂõÖ ÃîÈÂäñÛèÚèõËóÚòĈÚÿÜĆÚìÚ¬èãÂõÖëñëâ ÿßøćîëČóÿäĆÉÂóäé÷Âêó 
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2. ÂäñÛèÚÂóäØèÚëîÛâóÖäÑóÚÝæëòâåØÙõċÃîÈÚòÂé÷Âêó  
2.1 ÂóäØèÚëîÛâóÖäÑóÚÝæÂóäÿäöãÚäú­ÃÔñÚòÂé÷ÂêóãòÈăâ¬ëČóÿäĆÉÂóäé÷Âêó 
Á ÂóäØèÚëîÛĂÚäñÕòÛÂäñÛèÚèõËó 

1) âöÅÔñÂääâÂóäÛäõìóäìæòÂëúÖäÖõÕÖóâÂóäÉòÕÂóäÿäöãÚÂóäëîÚĂì­ÿÜĆÚăÜÖóâÿÚøĈîìóĀæñ
ÃîÛÿÃÖØöćÂČóìÚÕăè­ĂÚäóãæñÿîöãÕÂäñÛèÚèõËó 

2) âöÂóäÜäñÿâõÚÂóäĂì­ÅñĀÚÚæČóÕòÛÃòĈÚ āÕãÅÔñÂääâÂóäÜäñÿâõÚæČóÕòÛÃòĈÚ 
3) âöÂóäÜäñÿâõÚÂóäÿäöãÚÂóäëîÚāÕãÚòÂé÷Âêó 

Á ÂóäØèÚëîÛĂÚäñÕòÛìæòÂëúÖä 
1) âöÂóäëČóäèÉáóèñÂóäăÕ­ÈóÚØČó ĀæñÂóäØČóÈóÚÖäÈëóÃóÃîÈÛòÔÒõÖ 

2.2 ÂóäØèÚëîÛâóÖäÑóÚÝæÂóäÿäöãÚäú­ìæòÈÉóÂÚòÂé÷ÂêóëČóÿäĆÉÂóäé÷Âêó 
Á ÜäñÿâõÚÉóÂÛòÔÒõÖØöćÉÛ 

1) ëČóäèÉáóèñÂóäăÕ­ÈóÚØČóĀæñÂóäØČóÈóÚÖäÈëóÃóÃîÈÛòÔÒõÖ 
Á  ÜäñÿâõÚÉóÂÝú­ĂË­ÛòÔÒõÖ 

1) ÂóäÜäñÿâõÚÛòÔÒõÖāÕãÝú­ĂË­ÛòÔÒõÖ 

3 ÿÂÔÒ°ÂóäëČóÿäĆÉÂóäé÷ÂêóÖóâìæòÂëúÖä 
 Ăì­ÿÜĆÚăÜÖóâÃ­îÛòÈÅòÛâìóèõØãóæòãÿËöãÈĂìâ¬ è¬óÕ­èãÂóäé÷ÂêóäñÕòÛÜäõÎÎóÖäö ß.é. 2561 ăÕ­ĀÂ¬ 

1) Ö­îÈÿäöãÚÂäñÛèÚèõËóÖ¬óÈą Ăì­ÅäÛÖóâìæòÂëúÖäĀæñÿÈøćîÚăÃÃîÈëóÃóèõËó ĀæñÖ­îÈăâ¬âöÂäñÛèÚèõËóĂÕ Øöć
ăÕ­äòÛîòÂêäæČóÕòÛÃòĈÚ I ìäøî P 

2) Âóäé÷ÂêóĂÚäñÛÛØèõáóÅ Ö­îÈĂË­ÿèæóĂÚÂóäÿäöãÚăâ¬Ú­îãÂè¬ó 6 áóÅÂóäé÷ÂêóÜÂÖõ ëČóìäòÛìæòÂëúÖä 4 Üö 
 ëČóìäòÛÚòÂé÷ÂêóØöćāîÚâóÉóÂë×óÛòÚîùÕâé÷Âêó Ăì­ÚòÛÿèæóØöćé÷ÂêóĂÚë×óÛòÚîùÕâé÷ÂêóÿÕõâĀæñ
ÿèæóØöćé÷ÂêóĂÚâìóèõØãóæòãäèâÂòÚ 

3) âöÅ¬óæČóÕòÛÃòĈÚëñëâÿÊæöćãĂÚèõËóÿîÂ ăâ¬Ú­îãÂè¬ó 2.00 ĀæñâöÅ¬óæČóÕòÛÃòĈÚëñëâÿÊæöćãÖæîÕìæòÂëúÖäăâ¬Ú­îã
Âè¬ó 2.00 

4) ÿÜĆÚÝú­âöÅùÔëâÛòÖõÿÜĆÚăÜÖóâÃ­îÛòÈÅòÛâìóèõØãóæòãÿËöãÈĂìâ¬ è¬óÕ­èãÂóäßõÉóäÔóÿÂöãäÖõĀæñéòÂÕõċÃîÈ
ÚòÂé÷ÂêóØöćÉñăÕ­äòÛÂóäÿëÚîĂì­ăÕ­äòÛÜäõÎÎó ÜäñÂóéÚöãÛòÖäÛòÔÒõÖ ÜäñÂóéÚöãÛòÖäÛòÔÒõÖËòĈÚëúÈ 
îÚùÜäõÎÎó ìäøîÜäñÂóéÚöãÛòÖä ÃîÈâìóèõØãóæòãÿËöãÈĂìâ¬ 
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ìâèÕØöć 6  ÂóäßòÓÚóÅÔóÉóäã° 

1. ÂóäÿÖäöãâÂóäëČóìäòÛîóÉóäã°Ăìâ¬  
1.1 âöÂóäÜÑâÚõÿØéĀÚñĀÚèÂóäÿÜĆÚÅäúĀÂ¬îóÉóäã°Ăìâ¬ Ăì­âöÅèóâäú­ĀæñÿÃ­óĂÉÚāãÛóãÃîÈë×óÛòÚ ÅÔñ ÖæîÕÉÚ
ĂÚìæòÂëúÖäØöćëîÚ 

1.2 ë¬ÈÿëäõâîóÉóäã°Ăì­âöÂóäÿßõćâßúÚÅèóâäú­ ëä­óÈÿëäõâÜäñëÛÂóäÔ°ÿßøćîë¬ÈÿëäõâÂóäëîÚĀæñÂóäèõÉòãîã¬óÈ
Ö¬îÿÚøćîÈ ÂóäëÚòÛëÚùÚÕ­óÚÂóäé÷ÂêóÖ¬î Þ÷ÂîÛäâ ÕúÈóÚØóÈèõËóÂóäĀæñèõËóËößĂÚîÈÅ°ÂäÖ¬óÈą ÂóäÜäñËùâ
ØóÈèõËóÂóäØòĈÈĂÚÜäñÿØéĀæñ/ìäøîÖ¬óÈÜäñÿØé ìäøîÂóäæóÿßøćîÿßõćâßúÚÜäñëÛÂóäÔ° 

2. ÂóäßòÓÚóÅèóâäú­ĀæñØòÂêñĂì­ĀÂ¬ÅÔóÉóäã°  
2.1 ÂóäßòÓÚóØòÂêñÂóäÉòÕÂóäÿäöãÚÂóäëîÚ ÂóäèòÕĀæñÂóäÜäñÿâõÚÝæ  

1) ë¬ÈÿëäõâîóÉóäã°Ăì­âöÂóäÿßõćâßúÚÅèóâäú­ ëä­óÈÿëäõâÜäñëÛÂóäÔ°ÿßøćîë¬ÈÿëäõâÂóäëîÚĀæñÂóäèõÉòãîã¬óÈ
Ö¬îÿÚøćîÈ ÂóäëÚòÛëÚùÚÕ­óÚÂóäé÷ÂêóÖ¬î Þ÷ÂîÛäâ ÕúÈóÚØóÈèõËóÂóäĀæñèõËóËößĂÚîÈÅ°ÂäÖ¬óÈą Âóä
ÜäñËùâØóÈèõËóÂóäØòĈÈĂÚÜäñÿØéĀæñ/ìäøîÖ¬óÈÜäñÿØé ìäøîÂóäæóÿßøćîÿßõćâßúÚÜäñëÛÂóäÔ° 

2) ÂóäÿßõćâßúÚØòÂêñÂóäÉòÕÂóäÿäöãÚÂóäëîÚĀæñÂóäÜäñÿâõÚÝæĂì­ØòÚëâòã 

2.2 ÂóäßòÓÚóèõËóÂóäĀæñèõËóËößÕ­óÚîøćÚą  
1) Âóäâöë¬èÚä¬èâĂÚÂõÉÂääâÛäõÂóäèõËóÂóäĀÂ¬ËùâËÚØöćÿÂöćãèÃ­îÈÂòÛÂóäßòÓÚóÅèóâäú­ĀæñÅùÔÙääâ 
2) âöÂóäÂäñÖù­ÚîóÉóäã°ØČóÝæÈóÚØóÈèõËóÂóäëóãÖäÈĂÚëóÃóèõËó 
3) ë¬ÈÿëäõâÂóäØČóèõÉòãëä­óÈîÈÅ°Åèóâäú­Ăìâ¬ÿÜĆÚìæòÂĀæñÿßøćîßòÓÚóÂóäÿäöãÚÂóäëîÚĀæñâöÅèóâÿËöćãèËóÎ
ĂÚëóÃóèõËóËöß 
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ìâèÕØöć 7 ÂóäÜäñÂòÚÅùÔáóßìæòÂëúÖä 

1.  ÂóäÂČóÂòÛâóÖäÑóÚ  
ÂóäÛäõìóäÉòÕÂóäìæòÂëúÖäÿÜĆÚăÜÖóâÿÂÔÒ°âóÖäÑóÚìæòÂëúÖääñÕòÛÜäõÎÎóÖäö ĀæñÂäîÛâóÖäÑóÚÅùÔèùÓõ

äñÕòÛîùÕâé÷ÂêóĀì¬ÈËóÖõ/âóÖäÑóÚÅùÔèùÓõëóÃóèõËó ÖæîÕäñãñÿèæóØöćâöÂóäÉòÕÂóäÿäöãÚÂóäëîÚĂÚìæòÂëúÖä 
¶ îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä âöÉČóÚèÚăâ¬Ú­îãÂè¬ó 5 ÅÚ âöÅùÔèùÓõÖäÈìäøîëòâßòÚÙ°ÂòÛëóÃóèõËóØöćÿÜõÕëîÚ  
ÃòĈÚÖČćóÜäõÎÎóāØìäøîÿØöãÛÿØ¬óìäøîâöÖČóĀìÚ¬ÈØóÈèõËóÂóäăâ¬ÖČćóÂè¬óÝú­Ë¬èãéóëÖäóÉóäã° ĀæñâöÝæÈóÚØóÈ
èõËóÂóäØöćăÕ­äòÛÂóäÿÝãĀßä¬ÖóâìæòÂÿÂÔÒ°ØöćÂČóìÚÕĂÚÂóäßõÉóäÔóĀÖ¬ÈÖòĈÈĂì­ÛùÅÅæÕČóäÈÖČóĀìÚ¬ÈØóÈ
èõËóÂóä îã¬óÈÚ­îã 1 äóãÂóäĂÚäîÛ 5 Üöã­îÚìæòÈ ØòĈÈÚöĈ îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖäîã¬óÈÚ­îã 3 ÅÚ ÉóÂ 5 
ÅÚ Ö­îÈâöÅùÔèùÓõÜäõÎÎóÖäöìäøîāØØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÂóäÉòÕÂóäëõćÈĀèÕæ­îâ èõéèÂääâëõćÈĀèÕæ­îâ 
ìäøîëóÃóîøćÚØöćÿÂöćãèÃ­îÈÂòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâìäøîÿØÅāÚāæãöëõćÈĀèÕæ­îâ āÕãâöÜäñëÛÂóäÔ°Õ­óÚÂóä
èõÉòãĀæñÂóäëîÚĂÚëóÃóèõØãóéóëÖä°ĀæñÿØÅāÚāæãöëõćÈĀèÕæ­îââóĀæ­èîã¬óÈÚ­îã 5 Üö 

¶ îóÉóäã°ÜäñÉČóìæòÂëúÖä âöÅùÔèùÓõÖäÈìäøîëòâßòÚÙ°ÂòÛëóÃóèõËóØöćÿÜõÕëîÚ ÃòĈÚÖČćóÜäõÎÎóāØìäøîÿØöãÛÿØ¬óìäøî
âöÖČóĀìÚ¬ÈØóÈèõËóÂóäăâ¬ÖČćóÂè¬óÝú­Ë¬èãéóëÖäóÉóäã° ĀæñâöÝæÈóÚØóÈèõËóÂóäØöćăÕ­äòÛÂóäÿÝãĀßä¬Öóâ
ìæòÂÿÂÔÒ°ØöćÂČóìÚÕĂÚÂóäßõÉóäÔóĀÖ¬ÈÖòĈÈĂì­ÛùÅÅæÕČóäÈÖČóĀìÚ¬ÈØóÈèõËóÂóä îã¬óÈÚ­îã 1 äóãÂóäĂÚäîÛ 5 
Üöã­îÚìæòÈ 

¶ âöÂóäÜäòÛÜäùÈìæòÂëúÖäîã¬óÈÚ­îãØùÂ 5 Üö āÕãÚČóÅèóâÅõÕÿìĆÚÃîÈÝú­ØäÈÅùÔèùÓõ ÛòÔÒõÖĂìâ¬ Ýú­ĂË­ÛòÔÒõÖ Āæñ
ÂóäÿÜæöćãÚĀÜæÈØóÈÿéäêÑÂõÉ ëòÈÅâ ĀæñÅèóâÂ­óèìÚ­óØóÈèõËóÂóä âóÜäñÂîÛÂóäßõÉóäÔó 

2.  ÛòÔÒõÖ 
¶ âöÂóäÜäñÿâõÚÅùÔáóßÛòÔÒõÖÖóâÂäîÛâóÖäÑóÚÅùÔèùÓõäñÕòÛîùÕâé÷ÂêóĀì¬ÈËóÖõ ĂÚâùââîÈÃîÈÝú­ĂË­ÛòÔÒõÖ 
āÕãßõÉóäÔóÉóÂÅùÔæòÂêÔñØöćß÷ÈÜäñëÈÅ°ÖóâØöćìæòÂëúÖäÂČóìÚÕ Ì÷ćÈÅäîÛÅæùâÝæÂóäÿäöãÚäú­îã¬óÈÚ­îã 5 Õ­óÚ 
Åøî 1) Õ­óÚÅùÔÙääâ ÉäõãÙääâ 2) Õ­óÚÅèóâäú­ 3) Õ­óÚØòÂêñØóÈÜòÎÎó 4) Õ­óÚØòÂêñÅèóâëòâßòÚÙ°äñìè¬óÈ
ÛùÅÅæĀæñÅèóâäòÛÝõÕËîÛ 5) Õ­óÚØòÂêñÂóäèõÿÅäóñì°ÿËõÈÖòèÿæÃ Âóäëøćîëóä ĀæñÂóäĂË­ÿØÅāÚāæãöëóäëÚÿØé 

¶ âöÂóäëČóäèÉÃ­îâúæÛòÔÒõÖØöćăÕ­ÈóÚØČó/ÜäñÂîÛîóËößîõëäñ áóãĂÚäñãñÿèæó 1 ÜöÚòÛÉóÂèòÚØöćëČóÿäĆÉÂóäé÷Âêó 
ÿâøćîÿØöãÛÂòÛÛòÔÒõÖØöćëČóÿäĆÉÂóäé÷ÂêóĂÚÜöÂóäé÷ÂêóÚòĈÚą 

3.  ÚòÂé÷Âêó  
¶ âöÂäñÛèÚÂóääòÛÚòÂé÷ÂêóØöćÿìâóñëâ āÕãÂČóìÚÕÿÂÔÒ°ÂóäÅòÕÿæøîÂĀæñÅùÔëâÛòÖõÃîÈÚòÂé÷ÂêóĂì­ëîÕÅæ­îÈ
ÂòÛæòÂêÔñÃîÈìæòÂëúÖä ĀæñâöÂóäÿÖäöãâÅèóâßä­îâÂ¬îÚÿÃ­óé÷Âêó ÿßøćîĂì­ÚòÂé÷ÂêóâöÅèóâßä­îâĂÚÂóäÿäöãÚ
Āæñëóâóä×ëČóÿäĆÉÂóäé÷ÂêóăÕ­ÖóâäñãñÿèæóØöćìæòÂëúÖäÂČóìÚÕ 

¶ âöÂóäÉòÕÂõÉÂääâÿßøćîßòÓÚóÅèóâäú­ Åèóâëóâóä× ĀæñéòÂãáóßÃîÈÚòÂé÷ÂêóĂÚäúÜĀÛÛÖ¬óÈą ÿëäõâëä­óÈ
ÅèóâÿÜĆÚßæÿâøîÈÕöØöćâöÉõÖëČóÚ÷ÂëóÙóäÔñ Āæñÿëäõâëä­óÈØòÂêñÂóäÿäöãÚäú­ĂÚéÖèääêØöć 21 

¶ âöÂóäĀÖ¬ÈÖòĈÈîóÉóäã°ØöćÜä÷ÂêóÿßøćîĂì­ÅČóÜä÷ÂêóÕ­óÚèõËóÂóä ĀæñĀÚñĀÚèĂì­ĀÂ¬ÚòÂé÷ÂêóØùÂÅÚ āÕãîóÉóäã°
ÉñÖ­îÈÂČóìÚÕËòćèāâÈĂì­ÅČóÜä÷Âêó (Office Hours) ÿßøćîĂì­ÚòÂé÷Âêóëóâóä×ÿÃ­óÜä÷ÂêóăÕ­ 

¶ âöÂóäëČóäèÉÃ­îâúæÂóäÅÈîãú¬ÃîÈÚòÂé÷Âêó îòÖäóÂóäëČóÿäĆÉÂóäé÷Âêó ÿßøćîÜäñÿâõÚĀÚèāÚ­âÝæÂóäÕČóÿÚõÚÈóÚ 
¶ âöäñÛÛÂóäÉòÕÂóäÃ­îä­îÈÿäöãÚÃîÈÚòÂé÷ÂêóØöćâöÜäñëõØÙõáóß āÕãâöÂóäÜäñÿâõÚÅèóâß÷ÈßîĂÉĀæñÝæÂóä
ÉòÕÂóäÃ­îä­îÈÿäöãÚ  

 
 



52 

4.  îóÉóäã°  
¶ âöäñÛÛÂóääòÛîóÉóäã°Ăìâ¬ØöćëîÕÅæ­îÈÂòÛäñÿÛöãÛ/Ã­îÛòÈÅòÛÃîÈâìóèõØãóæòã ĀæñÖ­îÈâöÅñĀÚÚØÕëîÛ
Åèóâëóâóä×áóêóîòÈÂåêÖóâÿÂÔÒ°ØöćâìóèõØãóæòãÂČóìÚÕ Ì÷ćÈëîÕÅæ­îÈÂòÛÜäñÂóéÅÔñÂääâÂóäÂóä
îùÕâé÷Âêó ÿäøćîÈ âóÖäÑóÚÅèóâëóâóä×áóêóîòÈÂåêÃîÈîóÉóäã°ÜäñÉČó  

¶ âöäñÛÛÂóäÛäõìóä ĀæñäñÛÛÂóäë¬ÈÿëäõâĀæñßòÓÚóîóÉóäã°ØöćÿìâóñëâĀæñëîÕÅæ­îÈÂòÛèõëòãØòéÚ°Āæñ
ÚāãÛóãÃîÈâìóèõØãóæòã ĀæñĀÚèØóÈÃîÈìæòÂëúÖä 

¶ âöäñÛÛÂóäßòÓÚóÅùÔáóßîóÉóäã° ÿßøćîĂì­îóÉóäã°âöÅèóâäú­ÅèóâÿËöćãèËóÎĂÚëóÃóèõËóØöćÿÜõÕëîÚ Āæñâö
ÅèóâÂ­óèìÚ­óĂÚÂóäÝæõÖÝæÈóÚØóÈèõËóÂóäîã¬óÈÖ¬îÿÚøćîÈ 

¶ âöÂóäëČóäèÉÃ­îâúæîóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖäØöćâöÅùÔèùÓõÜäõÎÎóÿîÂ ÖČóĀìÚ¬ÈØóÈèõËóÂóä ÝæÈóÚØóÈ
èõËóÂóä ÂóäÅÈîãú¬ÃîÈîóÉóäã° ĀæñÅèóâß÷ÈßîĂÉÃîÈîóÉóäã° ÿßøćîÜäñÿâõÚĀÚèāÚ­âÝæÂóäÕČóÿÚõÚÈóÚ 

5.  ìæòÂëúÖä ÂóäÿäöãÚÂóäëîÚ ÂóäÜäñÿâõÚÝú­ÿäöãÚ  
¶ âöÂäñÛèÚÂóäîîÂĀÛÛ/ÜäòÛÜäùÈìæòÂëúÖäĀæñÂäñÛèÚèõËóĂì­âöÿÚøĈîìóØöćØòÚëâòã ăÕ­âóÖäÑóÚØóÈèõËóÂóä/
èõËóËöß ëîÕÅæ­îÈÂòÛÅèóâÖ­îÈÂóäÃîÈÖæóÕĀäÈÈóÚ ĀæñĀÝÚßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀì¬ÈËóÖõ  

¶ âöÂóäÉòÕÂóäÿäöãÚÂóäëîÚØöćâöÂóäÞ÷ÂÜÐõÛòÖõ 
¶ âöÂóäÉòÕÂóäÿäöãÚÂóäëîÚØöćâöÂóäÛúäÔóÂóäÂòÛÂóäèõÉòã ÂóäÛäõÂóäèõËóÂóä ĀæñÂóäØČóÚùÛČóäùÈéõæÜñĀæñ
èòÓÚÙääâ 

¶ âöÂóäÂČóìÚÕîóÉóäã°Ýú­ëîÚĂÚĀÖ¬æñÂäñÛèÚèõËó āÕãÅČóÚ÷È×÷ÈÅèóâäú­Åèóâëóâóä×ĀæñÅèóâÿËöćãèËóÎĂÚ
ÂäñÛèÚèõËóØöćëîÚ ĀæñâöÂóäÂČóÂòÛ ÖõÕÖóâ ĀæñÖäèÉëîÛÂóäÉòÕØČóĀÝÚÂóäÿäöãÚäú­ ĀæñÂóäÉòÕÂóäÿäöãÚÂóä
ëîÚ (âÅî.3 Āæñ âÅî.4) 

¶ âöÂóäÜäñÿâõÚÝú­ÿäöãÚ ÂČóÂòÛĂì­âöÂóäÜäñÿâõÚÖóâëáóßÉäõÈ ĀæñâöèõÙöÂóäÜäñÿâõÚØöćìæóÂìæóã  (âÅî.5  âÅî.6 
Āæñ âÅî.7)  

6.  ëõćÈëÚòÛëÚùÚÂóäÿäöãÚäú­  

¶ âöäñÛÛÂóäÕČóÿÚõÚÈóÚÃîÈëóÃóèõËó/ÅÔñ/âìóèõØãóæòã āÕãÂóäâöë¬èÚä¬èâÃîÈîóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä 
ĂÚÂóäÉòÕÿÖäöãâëõćÈëÚòÛëÚùÚÂóäÿäöãÚäú­ØöćÉČóÿÜĆÚÖ¬îÂóäÿäöãÚÂóäëîÚ ØòĈÈØóÈÕ­óÚÂóãáóß îùÜÂäÔ° ÿØÅāÚāæãö 
ĀæñëõćÈîČóÚèãÅèóâëñÕèÂìäøîØäòßãóÂäØöćÿîøĈîÖ¬îÂóäÿäöãÚäú­  îã¬óÈÿßöãÈßîĀæñÿìâóñëâÖ¬îÂóäÉòÕÂóäÿäöãÚ
ÂóäëîÚ Ì÷ćÈÉñë¬ÈÝæĂì­Ýú­ÿäöãÚëóâóä×ÿäöãÚäú­ăÕ­îã¬óÈâöÜäñëõØÙõÝæ 

¶ âöÂóäëČóäèÉÅèóâß÷ÈßîĂÉĀæñÅèóâÖ­îÈÂóäÃîÈîóÉóäã°Ýú­ëîÚĀæñÚòÂé÷ÂêóÖ¬îëõćÈëÚòÛëÚùÚÂóäÿäöãÚäú­ ĀæñÚČó
ÝæÂóäëČóäèÉâóßòÓÚóÜäòÛÜäùÈ 
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7.  ÂóäÂČóìÚÕÖòèÛ¬ÈËöĈÝæÂóäÕČóÿÚõÚÈóÚ (Key Performance Indicators)  

ÕòËÚöÛ¬ÈËöĈÝæÂóäÕČóÿÚõÚÈóÚ ÜöØöć  
âóÖäÑóÚÅùÔèùÓõëóÃó/ëóÃóèõËó 1 2 3 4 5 
1. îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖäîã¬óÈÚ­îãä­îãæñ ƞƖ âöë¬èÚä¬èâĂÚÂóäÜäñËùâÿßøćî
èóÈĀÝÚÖõÕÖóâ ĀæñØÛØèÚÂóäÕČóÿÚõÚÈóÚìæòÂëúÖä 

í í í í í 

2. âöäóãæñÿîöãÕÃîÈìæòÂëúÖä (âÅî.Ƙ) ÖóâÂäîÛâóÖäÑóÚÅùÔèùÓõäñÕòÛîùÕâé÷Âêó
Āì¬ÈËóÖõĀæñëîÕÅæ­îÈÂòÛâóÖäÑóÚÅùÔèùÓõäñÕòÛÜäõÎÎóÖäö ëóÃóèõØãóéóëÖä°Āæñ
ÿØÅāÚāæãöëõćÈĀèÕæ­îâ 

í í í í í 

3. âöäóãæñÿîöãÕÃîÈäóãèõËó ĀæñäóãæñÿîöãÕÃîÈÜäñëÛÂóäÔ°áóÅëÚóâ (×­óâö) Öóâ
ÿÉÖÚóäâÔ°ÃîÈÂóäÉòÕØČó âÅî.ƙ Āæñ âÅî.ƚ îã¬óÈÚ­îãÂ¬îÚÂóäÿÜõÕëîÚĂÚĀÖ¬æñ
áóÅÂóäé÷ÂêóĂì­ÅäÛØùÂäóãèõËó 

í í í í í 

4. ÉòÕØČóäóãÈóÚÝæÂóäÕČóÿÚõÚÂóäÃîÈäóãèõËó ĀæñäóãÈóÚÝæÂóäÕČóÿÚõÚÂóäÃîÈ
ÜäñëÛÂóäÔ°áóÅëÚóâ (×­óâö) ÖóâÿÉÖÚóäâÔ°ÃîÈÂóäÉòÕØČó âÅî.ƛ Āæñ âÅî.Ɯ 
áóãĂÚ ƙƖ èòÚ ìæòÈëõĈÚëùÕáóÅÂóäé÷ÂêóØöćÿÜõÕëîÚĂì­ÅäÛØùÂäóãèõËó 

í í í í í 

5. ÉòÕØČóäóãÈóÚÝæÂóäÕČóÿÚõÚÂóäÃîÈìæòÂëúÖä ÖóâÿÉÖÚóäâÔ°ÃîÈÂóäÉòÕØČó  
âÅî.Ɲ áóãĂÚ ƜƖ èòÚ ìæòÈëõĈÚëùÕÜöÂóäé÷Âêó 

í í í í í 

6. âöÂóäØèÚëîÛÝæëòâåØÙõċÃîÈÚòÂé÷ÂêóÖóââóÖäÑóÚÝæÂóäÿäöãÚäú­ ØöćÂČóìÚÕĂÚ 
âÅî.ƙ ĀæñâÅî.ƚ (×­óâö) îã¬óÈÚ­îãä­îãæñ Ƙƛ ÃîÈäóãèõËóØöćÿÜõÕëîÚĂÚĀÖ¬æñÜö
Âóäé÷Âêó 

í í í í í 

7. âöÂóäßòÓÚó/ÜäòÛÜäùÈÂóäÉòÕÂóäÿäöãÚÂóäëîÚ ÂæãùØÙ°ÂóäëîÚ ìäøî Âóä
ÜäñÿâõÚÝæÂóäÿäöãÚäú­ÉóÂÝæÂóäÜäñÿâõÚÂóäÕČóÿÚõÚÈóÚØöćäóãÈóÚĂÚ âÅî.Ɲ ÜöØöć
Āæ­è 

 í í í í 

8. îóÉóäã°Ăìâ¬ÃîÈìæòÂëúÖä (×­óâö) ØùÂÅÚ ăÕ­äòÛÂóäÜÑâÚõÿØéìäøîÅČóĀÚñÚČóÕ­óÚ
ÂóäÉòÕÂóäÿäöãÚÂóäëîÚ 

í í í í í 

9. îóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖäØùÂÅÚăÕ­äòÛÂóäßòÓÚóØóÈèõËóÂóä Āæñ/ìäøîèõËóËöß 
îã¬óÈÚ­îãÜöæñìÚ÷ćÈÅäòĈÈ 

í í í í í 

10. ÉČóÚèÚÛùÅæóÂäëÚòÛëÚùÚÂóäÿäöãÚÂóäëîÚ (×­óâö) ăÕ­äòÛÂóäßòÓÚóèõËóÂóä Āæñ/
ìäøîèõËóËöß ăâ¬Ú­îãÂè¬óä­îãæñ ƛƖ Ö¬îÜö í í í í í 

11. äñÕòÛÅèóâß÷ÈßîĂÉÃîÈÚòÂé÷ÂêóÜöëùÕØ­óã/ÛòÔÒõÖĂìâ¬ØöćâöÖ¬îÅùÔáóßìæòÂëúÖä 
ÿÊæöćãăâ¬Ú­îãÂè¬ó ƙ.ƛƗ ÉóÂÅñĀÚÚÿÖĆâ ƛ.0 

   
í í 

12. äñÕòÛÅèóâß÷ÈßîĂÉÃîÈÝú­ĂË­ÛòÔÒõÖØöćâöÖ¬îÛòÔÒõÖĂìâ¬ ÿÊæöćãăâ¬Ú­îãÂè¬ó ƙ.ƛƗ ÉóÂ
ÅñĀÚÚÿÖĆâ ƛ.Ɩ 

    
í 
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ìâèÕØöć 8 ÂäñÛèÚÂóäÜäñÿâõÚĀæñÜäòÛÜäùÈìæòÂëúÖä 

1.  ÂóäÜäñÿâõÚÜäñëõØÙõÝæÃîÈÂóäëîÚ 
1.1 ÂäñÛèÚÂóäÜäñÿâõÚĀæñÜäòÛÜäùÈĀÝÚÂæãùØÙ°ÂóäëîÚ 

X âöÂóäÜäñÿâõÚÝæÂóäëîÚÃîÈîóÉóäã°āÕãÚòÂé÷Âêó ĀæñÚČóÝæÂóäÜäñÿâõÚâóèõÿÅäóñì°ÿßøćîìóÉùÕî¬îÚĀæñ
ÉùÕĀÃĆÈĂÚÂóäëîÚÃîÈîóÉóäã°Ýú­ëîÚ ÿßøćîÜäòÛÂæãùØÙ°ÂóäëîÚĂì­ÿìâóñëâ āÕãîóÉóäã°ĀÖ¬æñØ¬óÚ 

X âöÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­ÃîÈÚòÂé÷ÂêóāÕãÂóäëîÛ  
X âöÂóäÜäñÿâõÚÝæÂóäÿäöãÚäú­ÃîÈÚòÂé÷ÂêóāÕãÂóäÜÐõÛòÖõÈóÚÂæù¬â 
X èõÿÅäóñì°ÿßøćîìóÉùÕî¬îÚĀæñÉùÕĀÃĆÈĂÚÂóäÿäöãÚäú­ÃîÈÚòÂé÷Âêó ÿßøćîÜäòÛÂæãùØÙ°ÂóäëîÚĂì­ÿìâóñëâÂòÛ
ÚòÂé÷ÂêóĀÖ¬æñËòĈÚÜö āÕãîóÉóäã°ĀÖ¬æñØ¬óÚ 

1.2 ÂóäÜäñÿâõÚØòÂêñÃîÈîóÉóäã°ĂÚÂóäĂË­ĀÝÚÂæãùØÙ°ÂóäëîÚ 
X Ăì­ÚòÂé÷ÂêóăÕ­ÜäñÿâõÚÝæÂóäëîÚÃîÈîóÉóäã°ĂÚØùÂÕ­óÚ  ØòĈÈĂÚÕ­óÚØòÂêñ  ÂæãùØÙ°ÂóäëîÚ  ĀæñÂóäĂË­ 
     ëøćîĂÚØùÂÂäñÛèÚèõËó 

1. ÂóäÜäñÿâõÚìæòÂëúÖäĂÚáóßäèâ 
X ÜäñÿâõÚāÕãÚòÂé÷ÂêóÜöëùÕØ­óã ÉóÂĀÛÛëîÛ×óâØöćĀÉÂÉ¬óãĂì­ĂÚèòÚëùÕØ­óãÃîÈÂóäÿäöãÚ 
X ÜäñÿâõÚāÕãÛòÔÒõÖØöćëČóÿäĆÉÂóäé÷Âêó ÉóÂĀÛÛëîÛ×óâØöćĀÉÂÉ¬óãĂì­ĂÚèòÚäòÛÜäõÎÎó 
X ÜäñÿâõÚāÕãÝú­ĂË­ÛòÔÒõÖ/Ýú­âöë¬èÚăÕ­ë¬èÚÿëöãîøćÚą ÉóÂĀÛÛëîÛ×óâØöćë¬ÈăÜìÚ¬èãÈóÚÖ¬óÈą  

2. ÂóäÜäñÿâõÚÝæÂóäÕČóÿÚõÚÈóÚÖóâäóãæñÿîöãÕìæòÂëúÖä 
ÅÔñÂääâÂóäÜäñÿâõÚÅùÔáóßáóãĂÚäñÕòÛëóÃóèõËóĀæñÅÔóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä ä¬èâÂòÚÉòÕÿÖäöãâ

Ã­îâúæÝæÂóäÕČóÿÚõÚÈóÚìæòÂëúÖäĀæñÜäñÿâõÚÝæÂóäÕČóÿÚõÚÈóÚĂÚÿÛøĈîÈÖ­Ú ÿßøćîÜäñÂîÛÂóäÜäñÿâõÚÅùÔáóßÂóäé÷Âêó
ÜäñÉČóÜö  ÖóâÕòËÚöÛ¬ÈËöĈÝæÂóäÕČóÿÚõÚÈóÚØöćäñÛùĂÚìâèÕØöć  7 Ã­î  6 āÕãÅÔñÂääâÂóäÜäñÿâõÚîã¬óÈÚ­îã 3 ÅÚ 
ÜäñÂîÛÕ­èãÝú­ØäÈÅùÔèùÓõĂÚëóÃóèõËóîã¬óÈÚ­îã 1 ÅÚ ØöćăÕ­äòÛÂóäĀÖ¬ÈÖòĈÈÉóÂâìóèõØãóæòã 

4.  ÂóäØÛØèÚÝæÂóäÜäñÿâõÚĀæñèóÈĀÝÚÜäòÛÜäùÈ 
Ăì­ÅÔóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä ĀæñÅÔóÉóäã°ÜäñÉČóìæòÂëúÖäÕČóÿÚõÚÂóääèÛäèâĀæñëäùÜÝæÃ­îâúæÉóÂÂóä

ÜäñÿâõÚÂóäÿäöãÚÂóäëîÚÃîÈîóÉóäã° ÚòÂé÷Âêó ÛòÔÒõÖ ĀæñÝú­ĂË­ÛòÔÒõÖ ĀæñÃ­îâúæÉóÂ âÅî.5 âÅî.6 Āæñ âÅî.7 
ÿßøćîØäóÛÜòÎìóÃîÈÂóäÛäõìóäìæòÂëúÖäØòĈÈĂÚáóßäèâĀæñĂÚĀÖ¬æñÂäñÛèÚèõËó ÿëÚîÖ¬îìòèìÚ­óëóÃóèõËó Ì÷ćÈÉñ
ÚČóăÜëú¬ÂóäÕČóÿÚõÚÂóäÜäòÛÜäùÈÂäñÛèÚèõËóĀæñìæòÂëúÖäÖ¬îăÜ ëČóìäòÛÂóäÜäòÛÜäùÈìæòÂëúÖäÚòĈÚÉñÂäñØČóØùÂą 5 Üö 
ØòĈÈÚöĈ ÿßøćîĂì­ìæòÂëúÖäâöÅèóâØòÚëâòãĀæñëîÕÅæ­îÈÂòÛÅèóâÖ­îÈÂóäÃîÈÝú­ĂË­ÛòÔÒõÖ 
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áóÅÝÚèÂ 1 
ÅČóîÙõÛóãæòÂêÔñÂäñÛèÚèõËó 

ÅÔñâÚùêãéóëÖä° 
â.î. 101 (001101) : áóêóîòÈÂåêßøĈÚÑóÚ 1 3(3-0-6) 
ENGL 101 : Fundamental English 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 
 ÂóäëøćîëóäáóêóîòÈÂåê ÿßøćîÂóäÜÐõëòâßòÚÙ°ĂÚËöèõÖÜäñÉČóèòÚ ØòÂêñÂóäàòÈ ßúÕ î¬óÚĀæñÿÃöãÚĂÚäñÕòÛ
ÿÛøĈîÈÖ­Ú ĂÚÛäõÛØØóÈëòÈÅâĀæñèòÓÚÙääâØöćìæóÂìæóãÿßøćîÂóäÿäöãÚäú­ÖæîÕËöèõÖ 
 Communication in English for everyday interactions. Basic listening, speaking, reading and writing 
skills in various social and cultural contexts for life-long learning. 
 
â.î. 102 (001102) : áóêóîòÈÂåêßøĈÚÑóÚ 2 3(3-0-6) 
ENGL 102 : Fundamental English 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  001101 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈáóÅèõËó 

ÂóäëøćîëóäáóêóîòÈÂåêÿßøćîÂóäÜÐõëòâßòÚÙ°ĂÚËöèõÖÜäñÉČóèòÚ ØòÂêñÂóäàòÈ ßúÕ î¬óÚĀæñÿÃöãÚĂÚäñÕòÛØöć
ÌòÛÌ­îÚÃ÷ĈÚĂÚÛäõÛØØóÈëòÈÅâĀæñèòÓÚÙääâØöćìæóÂìæóãÿßøćîÂóäÿäöãÚäú­ÖæîÕËöèõÖ 

Communication in English for everyday interactions. More advanced listening, speaking, reading and 
writing skills in various social and cultural contexts for life-long learning. 
 
â.î. 201 (001201) : Âóäî¬óÚÿËõÈèõÿÅäóñì°ĀæñÂóäÿÃöãÚîã¬óÈâöÜäñëõØÙõÝæ 3(3-0-6) 
ENGL 201 : Critical Reading and Effective Writing 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  001102 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈáóÅèõËó 

ØòÂêñáóêóîòÈÂåêëČóìäòÛÂóäî¬óÚÿËõÈèõÿÅäóñì°ÉóÂĀìæ¬ÈÃ­îâúæĀæñëøćîÖ¬óÈą ĀæñÂóäÿÃöãÚîã¬óÈâöÜäñëõØÙõÝæ 
ĂÚìòèÃ­îÖóâÅèóâëÚĂÉÃîÈÝú­ÿäöãÚ 

English language skills for critical reading from different sources and media and effective writing on 
topics of students³ interests. 
 
â.î. 225 (001225) : áóêóîòÈÂåêĂÚÛäõÛØèõØãóéóëÖä°ĀæñÿØÅāÚāæãö 3(3-0-6) 
ENGL 225 : English in Science and Technology Context 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : 001102 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈáóÅèõËó 
ĀÚñÚČó : ëČóìäòÛÚòÂé÷ÂêóÅÔñèõØãóéóëÖä° ĀæñÅÔñèõéèÂääâéóëÖä° 
 ØòÂêñ îÈÅ°ÜäñÂîÛ ĀæñìÚ­óØöćÃîÈáóêóÿÊßóñØóÈ ÿßøćîÂóäëøćîëóäîã¬óÈâöÜäñëõØÙõáóßĂÚÛäõÛØØóÈ
èõØãóéóëÖä°ĀæñÿØÅāÚāæãö 

Specific language functions, components and skills for effective communication in science and 
technology contexts. 
 
â.Ûä. 103 (009103) : Âóääú­ëóäëÚÿØéĀæñÂóäÚČóÿëÚîëóäëÚÿØé 3(3-0-6)  
LS 103 : Information Literacy and Information Presentation 
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ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : ăâ¬âö 
ÅèóâìâóãĀæñÅèóâëČóÅòÎÃîÈëóäëÚÿØéĀæñÂóääú­ëóäëÚÿØé ÅèóâÖ­îÈÂóäĀæñÂóäĀëèÈìóëóäëÚÿØé 

Āìæ¬ÈëóäëÚÿØéĀæñÛäõÂóäëóäëÚÿØé ØäòßãóÂäëóäëÚÿØéĀæñÂóäÉòÕäñÿÛöãÛ ÂóäëøÛÅ­ÚëóäëÚÿØé ÂóäÜäñÿâõÚ
ëóäëÚÿØé ÂóäÚČóÿëÚîëóäëÚÿØé Âóäî­óÈ×÷ÈĀæñÂóäÿÃöãÚÛääÔóÚùÂäâ 

The definition and the importance of information and information literacy, information needs and 
information seeking, information sources and information services, information resources and organization, 
information searching, information evaluation, information presentation, citation and bibliography writing. 
 
â.ØÜØ. 101 (025101) : áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 1 3(3-0-6)  
TFL 101 : Thai in Everyday Life 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : ăâ¬âö 
 áóêóăØãÿÛøĈîÈÖ­ÚÿßøćîÂóäëøćîëóäĂÚËöèõÖÜäñÉČóèòÚĂÚë×óÚÂóäÔ°Ö¬óÈą Åèóâäú­ÿÛøĈîÈÖ­ÚÿÂöćãèÂòÛèòÓÚÙääâ
ĀæñâóäãóØăØã ÿÚ­ÚØòÂêñÂóäàòÈ ÂóäßúÕ Þ÷ÂÂóäî¬óÚ ĀæñÂóäÿÃöãÚ îòÂêäăØã ÅČó èæö ÜäñāãÅĀæñÃ­îÅèóâÃÚóÕ
ëòĈÚ 

Basic Thai for everyday communication in various situations, introduction to Thai culture and manners, 
focus on listening, speaking, reading and writing Thai alphabet, words, phrases, and short messages. 
 
â.ØÜØ. 102 (025102) : áóêóăØãĂÚËöèõÖÜäñÉČóèòÚ 2 3(3-0-6)  
TFL 102 : Thai in Everyday Life 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : 025101 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈëóÃóèõËó 
 áóêóăØãÿßøćîÂóäëøćîëóäĂÚËöèõÖÜäñÉČóèòÚĂÚë×óÚÂóäÔ°Ö¬óÈą ÂóäëÚØÚóÿÂöćãèÂòÛáúâõìæòÈ ÅäîÛÅäòè ÿâøîÈ
ĀæñÜäñÿØé ËòĈÚÿäöãÚĀæñÿßøćîÚ îóìóä Ýæăâ­ äóÅó ÜäõâóÔ ĀæñäëËóÖõ ÂóäØ¬îÈÿØöćãè ÂóäßòÂÝ¬îÚ ĀæñÂöíó 
ëõćÈĀèÕæ­îâ ëùÃáóß ĀæñÂóääòÂêóßãóÛóæ î¬óÚĀæñÿÃöãÚëČóÚèÚ Ã­îÅèóâ ÜäñāãÅĀæñã¬îìÚ­ó Åèóâäú­Õ­óÚèòÓÚÙääâ
ĀæñÜäñÿßÔöØöćëČóÅòÎÃîÈăØã Âóäî¬óÚĀæñÂóäÿÃöãÚáóêóăØãØöćÌòÛÌ­îÚÃ÷ĈÚ ÿÚ­ÚÂóäàòÈ ÂóäßúÕ Âóäî¬óÚ ĀæñÂóä
ÿÃöãÚáóêóăØã éòßØ°ĀæñëČóÚèÚăØã ÂóäÿÃöãÚÜäñāãÅĀæñÿäöãÈÅèóâÃÚóÕëòĈÚ 
 Thai for everyday communication in various situations. Conversation about family background, 
hometown and country, classroom and friends, food, fruits, price, number and tastes, travel, recreation and 
sports, environment, health and cure. Reading and writing expressions, phrases, sentences and paragraphs. 
Knowledge on Thai culture and important traditions. Reading and writing more complex Thai, focus on listening, 
speaking, reading and writing Thai words, expressions, idioms, sentences and short composition. 
 
â.ØÜØ. 201 (025201) : ÂóäàòÈĀæñÂóäßúÕáóêóăØã 1 3(3-0-6)  
TFL 201 : Listening and Speaking Thai 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : 025102 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈëóÃóèõËó 
 ÂóäàòÈĀæñÂóäßúÕáóêóăØãāÕãÿÚ­ÚÅèóâÿÃ­óĂÉĂÚÂóäàòÈ ÂóäÉòÛĂÉÅèóâëČóÅòÎ ÂóäĀëÕÈÅèóâÅõÕÿìĆÚ Þ÷Â
àòÈÂóäßúÕ ÂóäÛääãóãáóêóăØã ĀæñÂóäàòÈáóêóăØãÉóÂëøćîÜäñÿáØÖ¬óÈą ÂóäëÚØÚóāÖ­ÖîÛĀæñÂóäîáõÜäóãÿÜĆÚ
áóêóăØãîã¬óÈÈ¬óãą 
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 Listening and speaking Thai focusing on listening comprehension, grasping main ideas, expressing 
opinions, practice listening to conversation, lectures, various media, responding and simple discussion. 
 
â.ØÜØ. 202 (025202) : ÂóäàòÈĀæñÂóäßúÕáóêóăØã 2  3(3-0-6)  
TFL 202 : Listening and Speaking Thai 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : 025201 ìäøîÖóâÅèóâÿìĆÚËîÛÃîÈëóÃóèõËó 
 ÂóäàòÈĀæñÂóäßúÕáóêóăØã āÕãÿÚ­ÚÅèóâÿÃ­óĂÉĂÚÂóäàòÈ ÂóäÉòÛĂÉÅèóâëČóÅòÎ ÂóäàòÈÂóäëÚØÚó Âóä
ÛääãóãØóÈèõËóÂóä Ã¬óè ÂóäîáõÜäóãÃÚóÕëòĈÚ ĀæñÂóäĀëÕÈÅèóâÅõÕÿìĆÚèõßóÂê°èõÉóäÔ° 
 Listening and speaking Thai focusing on listening comprehension, grasping main ideas, understanding 
conversations, academic lectures, news, panel discussions, criticisms, and making comments. 
 
ÅÔñëòÈÅâéóëÖä° 
ë.áâ. 100 (154100) : áúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(3-0-6) 
GEO 100 : Introduction to Geography 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : ăâ¬âö 
 ÃîÛÿÃÖÃîÈèõËóáúâõéóëÖä° îÈÅ°ÜäñÂîÛÃîÈèõËóáúâõéóëÖä° îÈÅ°ÜäñÂîÛØóÈÙääâËóÖõ ĀæñîÈÅ°ÜäñÂîÛØóÈ
èòÓÚÙääâ ÅèóâëòâßòÚÙ°äñìè¬óÈîÈÅ°ÜäñÂîÛØòĈÈëîÈĀæñîõØÙõßæØöćâöÖ¬îÂòÚĀæñÂòÚ 
 Scope of Geography, Elements of geography: natural elements and cultural elements; relationship 
between the two elements and the influence of one upon the other. 
 
ë.áâ. 330 (154330) : äñÛÛëóäëÚÿØéáúâõéóëÖä°ÿÛøĈîÈÖ­Ú 3(2-2-5) 
GEO 330 : Introduction to Geographic Information Systems 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : ăâ¬âö 
 ìæòÂÂóäĀæñîÈÅ°ÜäñÂîÛÃîÈäñÛÛëóäëÚÿØéáúâõéóëÖä° æòÂêÔñĀæñāÅäÈëä­óÈÃ­îâúæëóäëÚÿØéáúâõéóëÖä° 
Âóäî­óÈîõÈØóÈáúâõéóëÖä°ĀæñäñÛÛßõÂòÕĀÝÚØöć ÂóäÚČóÿÃ­óÃ­îâúæÿËõÈßøĈÚØöćĀæñÃ­îâúæÿËõÈÅùÔæòÂêÔñ ÂóäĀÂ­ăÃÃ­îâúæÿËõÈ
ßøĈÚØöćĀæñÃ­îâúæÿËõÈÅùÔæòÂêÔñ äñÛÛÑóÚÃ­îâúæëóäëÚÿØéáúâõéóëÖä° ÂóäèõÿÅäóñì°Ã­îâúæÿèÂÿÖîä° ÂóäèõÿÅäóñì°Ã­îâúæ
äóëÿÖîä° ÂóäèõÿÅäóñì°Ã­îâúæßøĈÚÝõè ĀæñÂóäÚČóÿëÚîÃ­îâúæĀæñÂóäĀëÕÈáóßØóÈáúâõéóëÖä° 
 Principles and composition of geographic information systems (GIS). Geo-spatial data characteristics 
and structures. Geo-referencing and map coordinate. Spatial and attribute data input. Spatial and attribute data 
editing. Database system in GIS. Vector data analysis. Raster data analysis. Surface data analysis. Data 
display and geo-visualization. 
 
ÅÔñèõØãóéóëÖä° 
è.èØ. 110 (201110) : ÅÔõÖéóëÖä°ÛúäÔóÂóä      3(3-0-6) 
SC 110 : Integrated Mathematical Sciences 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

èõØãóÂóäÅîâßõèÿÖîä°ĂÚËöèõÖÜäñÉČóèòÚ ÜäñèòÖõÃîÈÂóäÅČóÚèÔ îõÚÿØîä°ÿÚĆÖ ë×õÖõĂÚËöèõÖÜäñÉČóèòÚ ë×õÖõÂòÛ
ÂóäĀÂ­ÜòÎìóĂÚËöèõÖÜäñÉČóèòÚ ÅèóâÚ¬óÉñÿÜĆÚÿßøćîîÙõÛóãÜäóÂÐÂóäÔ°Ö¬óÈą ÂóäÉČóæîÈ Öòèîã¬óÈÃîÈĀÛÛÉČóæîÈØóÈ
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ÅÔõÖéóëÖä° ÂóäÕČóÿÚõÚÂóäÿâØäõÂÌ°ĀæñÂóäÜäñãùÂÖ° ÂóäìóÅ¬óÿìâóñëâØöćëùÕ ÂóäĀØÚÃ­îâúæ ÜòÎÎóÜäñÕõêÑ°ĀæñÂóä
ÿäöãÚäú­ÃîÈÿÅäøćîÈ ÂóäÿäöãÈæČóÕòÛĀæñÂóäÅ­Úìó ë×õÖõÿßøćîÂóäÖòÕëõÚĂÉ 

Computer science in everyday life, history of computing, internet, statistics in everyday life, statistics 
for solving the problems in everyday life, probability for describing the phenomena, simulation, examples of 
mathematical models, matrix operations and its applications, optimization, data representation, artificial 
intelligence and machine learning, sorting and searching, statistics for decision making. 

 
è.èØ. 191 (201191) : ÂóäÿäöãÚäú­Ý¬óÚÂõÉÂääâ  2(0-6-0) 
SC 191 : Learning Through Activities 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ÂóäÿÃ­óä¬èâÂõÉÂääâØöćÿÂöćãèÃ­îÈÂòÛÂóäßòÓÚóÅùÔáóßÚòÂé÷Âêó ÂóäÿëäõâØòÂêñĀæñÜäñëÛÂóäÔ°ËöèõÖÖ¬óÈą Øöć
×úÂÉòÕÃ÷ĈÚØòĈÈáóãĂÚĀæñáóãÚîÂâìóèõØãóæòã ÿÜĆÚë¬èÚÜäñÂîÛØöćÕöØöćØČóĂì­ÚòÂé÷Âêóâöë¬èÚä¬èâĂÚË¬èÈÿèæóÃîÈ
Âóäé÷ÂêóĂÚâìóèõØãóæòã ÂõÉÂääâÖ¬óÈą ÿìæ¬óÚöĈëóâóä×ØČóĂì­ÚòÂé÷ÂêóÜäñãùÂÖ°ĂË­ÂóäÿäöãÚäú­ÉóÂÂõÉÂäâÖ¬óÈą ăÜ
ßòÓÚóĂÚÕ­óÚÿÂöćãèÂòÛÂóäëä­óÈÉõÖëČóÚ÷ÂØöćÕö ÖäñìÚòÂĂÚÅùÔÅ¬óÅèóâÿÜĆÚâÚùêã° âöÂóäßòÓÚóÛùÅæõÂáóß ÿÃ­óĂÉÂóä
ØČóÈóÚÿÜĆÚØöâ âöÅùÔÙääâ ÉäõãÙääâ ëóâóä×ÚČóăÜĂË­ÿÜĆÚĀÛÛîã¬óÈĂÚÂóäÕČóäÈËößĂÚîÚóÅÖăÕ­îã¬óÈâöÅèóâëùÃØòĈÈ
ä¬óÈÂóãĀæñÉõÖĂÉ ßä­îâØòĈÈâöÉõÖëóÙóäÔñ ëČóÚ÷ÂĀæñäòÛÝõÕËîÛÖ¬îÖÚÿîÈ ĀæñëòÈÅâ 

Activities to promote skills/moral and ethical behaviors in addition to development of personality, art 
and culture, local wisdom, environmental preservation as well as community-based economy by students under 
supervision of advisors and/or joint supervision with the government or private organizations. 
 
è.èØ. 192 (201192) :    ÕîãëùÿØßé÷Âêó 1(0-3-0) 
SC 192 : Doi Suthep Study 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

é÷ÂêóÕîãëùÿØßĂÚ 4 âõÖõ Åøî âõÖõØóÈÂóãáóß : ÙäÔöèõØãó âõÖõØóÈËöèáóß : äñÛÛÚõÿèé ĀæñÅèóâìæóÂìæóã
ØóÈËöèáóß âõÖõØóÈëòÈÅâĀæñèòÓÚÙääâ : éóëÚóĀæñâóÚùêãèõØãó ĀæñâõÖõØóÈÂóäîÚùäòÂê° : ßøĈÚØöćîÚùäòÂê° ÂóäàøĈÚàúÜ¬ó
ĀæñÂóäØ¬îÈÿØöćãèÿËõÈÚõÿèé ÅèóâëòâßòÚÙ°äñìè¬óÈÕîãëùÿØßÂòÛâìóèõØãóæòãÿËöãÈĂìâ¬ 

Studying Doi Suthep in 4 aspects: physical-geology, biology, ecosystems and biodiversity; social and 
cultural-religion and anthropology; and conservation-conservation area, forest restoration, eco-tourism, and 
relationship between Doi Suthep and Chiang Mai University. 
 
è.Ëè. 101 (202101) :    ËöèèõØãóßøĈÚÑóÚ 1 3(3-0-6) 
BIOL 101 : Basic Biology 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ÛØÚČó äñÿÛöãÛèõÙöÂóäØóÈèõØãóéóëÖä° æòÂêÔñÿÊßóñÃîÈëõćÈâöËöèõÖ ÂóäÉòÕäñÛÛëõćÈâöËöèõÖ ëóäÿÅâöÃîÈ
ëõćÈâöËöèõÖ ÿÌææ°ĀæñÿâĀØÛîæõÌ÷â ßòÚÙùéóëÖä°ĀæñîÔúßòÚÙùéóëÖä° ÂæăÂÃîÈèõèòÓÚóÂóä ÅèóâìæóÂìæóãÃîÈëõćÈâöËöèõÖ 
āÅäÈëä­óÈĀæñìÚ­óØöćÃîÈßøË āÅäÈëä­óÈĀæñìÚ­óØöćÃîÈëòÖè° Āæñ ÚõÿèéèõØãóĀæñßåÖõÂääâ 
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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 
 
è.Ëè. 102 (202102) :    ËöèèõØãóßøĈÚÑóÚ 2 3(3-0-6) 
BIOL 102 : Basic Biology 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  202101 Āæñ 202103 

äñÛÛÚõÿèéĀæñÂóäîÚùäòÂê° ÂóäÉòÕÉČóĀÚÂëõćÈâöËöèõÖ ëäöäèõØãóÃîÈëòÖè° ĀæñëäöäèõØãóÃîÈßøË 
Ecosystem and conservation, classification of living organisms, animal physiology and plant physiology. 

 
è.Ëè. 103 (202103) :    ÜÐõÛòÖõÂóäËöèèõØãó 1 1(0-3-0) 
BIOL 103 : Biology Laboratory 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ   :    æÈØñÿÛöãÚÿäöãÚßä­îâÂòÛ 202101 

Âæ­îÈÉùæØääéÚ° āÅäÈëä­óÈĀæñìÚ­óØöćÃîÈÿÌææ° ÂóäìóãĂÉäñÕòÛÿÌææ° ÂóäĀÛ¬ÈÿÌææ° ßòÚÙùéóëÖä° èõèòÓÚóÂóä
ĀæñÅèóâìæóÂìæóãÃîÈëõćÈâöËöèõÖ ÿÚøĈîÿãøćîßøË ÿÚøĈîÿãøćîëòÖè° ßåÖõÂääâ ĀæñÚõÿèéèõØãóÜäñËóÂä 

Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution and 
biological diversity, plant tissues, animal tissues, behavior and population ecology 
 
è.Ëè. 104 (202104) :    ÜÐõÛòÖõÂóäËöèèõØãó 2 1(0-3-0) 
BIOL 104 : Biology Laboratory 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ   :    æÈØñÿÛöãÚÿäöãÚßä­îâÂòÛ 202102 

ÛØÚČó äñÛÛÚõÿèéĀæñÂóäîÚùäòÂê° ÂóäÉòÕÉČóĀÚÂëõćÈâöËöèõÖ : ÉùæõÚØäöã° ßøËĀæñëòÖè° ÂóãèõáóÅÿÜäöãÛÿØöãÛĂÚ
ëòÖè° ÂóäĀæÂÿÜæöćãÚÂ®óÌ äñÛÛìâùÚÿèöãÚāæìõÖĀæñÂóäÃòÛ×¬óã äñÛÛÜäñëóØĀæñîèòãèñäòÛÅèóâäú­ë÷Â ïîä°āâÚëòÖè° 
ÂóäëøÛßòÚÙù°ĀæñÂóäÿÉäõÎÃòĈÚÖ­ÚÃîÈÖòèî¬îÚëòÖè° ÂóäëòÈÿÅäóñì°ĀëÈ ÂóäæČóÿæöãÈĂÚßøË ÂóäÅèÛÅùâÂóäÿÖõÛāÖĂÚßøË 
ĀæñÂóäëøÛßòÚÙù°ĀæñÂóäÃãóãßòÚÙù°ßøË 

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, photosynthesis, transport in plants, 
plant growth regulation and plant reproduction and propagation. 

 
è.Ëè. 473 (202473) :    ËöèèõØãóÚČĈóÿëöã 3(2-3-4) 
BIOL 473 : Water Pollution Biology 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ   :    202371 

ÚČĈóÿëöãāÕãÿÚøĈîìóèõËóĀæ­èÉòÕÿÜĆÚëìëóÃóèõËó ëČóìäòÛĂÚĀÈ¬âùâÃîÈËöèèõØãóÚČĈóÿëöãÉñÿÂöćãèÃ­îÈÂòÛÂÏÿÂÔÒ°
Øòćèą ăÜØóÈÚõÿèéÚ°èõØãóÃîÈĀìæ¬ÈØöćîãú¬îóéòãĂÚÚČĈó ÝæÃîÈâæßõêØöćâöÖ¬îßøËĀæñëòÖè°ÚČĈó ĀæñÅèóâÿÜĆÚßõêÃîÈëóäßõê
Ö¬óÈą ĂÚÚČĈó 
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The topic of water pollution, by its nature, requires an interdisciplinary approach. From the biological 
viewpoint it require a knowledge of the general ecology of aquatic habitats, of the effects of pollution on the 
aquatic flora and fauna and of the toxicology of various specific water pollutants. 

 
è.Ëè. 475 (202475) :    ßõêèõØãóëõćÈĀèÕæ­îâ 3(3-0-6) 
BIOL 475 : Environmental Toxicology 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ   :    203206 

ìæòÂÿÛøĈîÈÖ­ÚĂÚÂóäĂË­ĀæñÝæÖ¬îÿÚøćîÈÃîÈãóÂČóÉòÕéòÖäúëòÖè°ĀæñßøË ëóääòÂêóîóìóä ĀæñëóäÿÅâöîøćÚą ØöćâöÖ¬î
ëáóèñĀèÕæ­îâ äèâ×÷ÈÂóäÅèÛÅùâĀæñÅèóâëČóÅòÎÖ¬îëùÃáóßÃîÈÅÚ 

A unified introduction to the principles underlying the use and environmental consequences of 
pesticides, food additives and other chemicals, their regulation, and their health significance. 
 
è.Åâ. 111 (203111) :    ÿÅâö 1 3(3-0-6) 
CHEM 111 :    Chemistry 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ÛØÚČóĀæñÜäõâóÔëòâßòÚÙ°ØóÈÿÅâö āÅäÈëä­óÈîñÖîâ ßòÚÙñÿÅâöĂÚëóäÜäñÂîÛÜäñÿáØÖ¬óÈą ĀÂ®ë ÃîÈÿìæè 
ĀæñÃîÈĀÃĆÈ îùÔìßæéóëÖä°ÿËõÈÿÅâö ÿÅâöăàà­ó ëóäæñæóã ÂäÕ-ÿÛëĀæñëâÕùæăîîîÚõÂ ÉæÚßæéóëÖä°ÿËõÈÿÅâö 

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various compounds, 
gases liquid and solid, chemical thermodynamics, electrochemistry, solutions, acid-bases and ionic equilibrium, 
chemical kinetics 
 
è.Åâ. 113 (203113) :   ÿÅâö 2 3(3-0-6) 
CHEM 113 :   Chemistry 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  203111 

ĀÂ®ë ÃîÈÿìæèĀæñÃîÈĀÃĆÈ ÙóÖùÿäßäöÿÌÚÿØØöàĀæñāæìñĀØäÚÌõËòÚ ëóäÜäñÂîÛāÅîîä°ÕõÿÚËòÚ ëâÕùæÂóä
æñæóãÃîÈÿÂæøîĀæñëâÕùæÂóäÿÂõÕëóäÿËõÈÌ­îÚ ÿÅâöÚõèÿÅæöãä° ÿÅâöîõÚØäöã° ëóäËöèāâÿæÂùæ āæÂÃîÈÿÅâö 

Gases, liquids and solids, representative elements and transition metals, coordination compounds, 
equilibria of salt solubility and complex formation, nuclear chemistry, organic chemistry, biomolecules and world 
of chemistry. 
 
è.Åâ. 115 (203115) :    ÜÐõÛòÖõÂóäÿÅâö 1 1(0-3-0) 
CHEM 115 : Chemistry Laboratory 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ  :    æÈØñÿÛöãÚÿäöãÚßä­îâÂòÛ 203111 

ÿØÅÚõÅÖ¬óÈą ĂÚì­îÈÜÐõÛòÖõÂóäÿÅâö ÜÐõÂõäõãóÃîÈØîÈĀÕÈĀæñëóäÜäñÂîÛÃîÈØîÈĀÕÈ ëóäÂČóìÚÕÜäõâóÔ: 
ÂóäëòÈÿÅäóñì°ĀÅæÿÌöãâîîÂÌóÿæÖ ÂóäëòÈÿÅäóñì°āßĀØëÿÌöãâîñæòâÉóÂîñæúâõÿÚöãâàîãæ° ßòÚÙñÿÅâöĀæñāÅäÈëä­óÈ
āâÿæÂùæ ëâÕùæÿÅâöĀæñÜÐõÂõäõãóÝòÚÂæòÛ Åèóâä­îÚÃîÈÜÐõÂõäõãó ÿÌææ°ÂòæèóÚõÂĀæñÿÌææ°ÅèóâÿÃ­âÃ­Ú îõÿæĆÂāØäæõÌöë 
ÂóäìóâèæāâÿæÂùæāÕãîóéòãÂóäæÕæÈÃîÈÉùÕÿãøîÂĀÃĆÈ ëâÕùæÂäÕ-ÿÛëĀæñÛòàÿàîä° ÂóäăØÿØäÖÂäÕ-ÿÛë ÂäóàăØ
ÿØäËòÚ ÉæÚßæéóëÖä°ÿÅâö: ÜÐõÂõäõãóăîāîÕõÿÚËòÚÃîÈĀîÌöāÖÚ ĀæñÂóäØÕæîÈßõÿéê 
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Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent: synthesis of 
calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and molecular structure, 
chemical equilibria and reversible reactions, heat of reactions, galvanic and concentration cells, electrolysis, 
determination of molar mass by freezing point depressing, acid-base equilibria and buffers, acid-base titration, 
titration curves, chemical kinetics: iodination of acetone, and special experiments. 
 

è.Åâ. 117 (203117) :    ÜÐõÛòÖõÂóäÿÅâö 2 1(0-3-0) 
CHEM 117 : Chemistry Laboratory 2 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ  :     203115 ĀæñæÈØñÿÛöãÚÿäöãÚßä­îâÂòÛ 203113 

ÂóäèõÿÅäóñì°ÿËõÈÅùÔáóßÃîÈĀÅØăîîîÚÂæù¬â I II III Āæñ IV ÛóÈÖòè ÂóäèõÿÅäóñì°ÿËõÈÅùÔáóßÃîÈĀÅØăîîîÚ
ĀæñĀîÚăîîîÚÃîÈÿÂæøîÖòèîã¬óÈ ë×óÚñîîÂÌõÿÕËòÚÃîÈĀèÿÚÿÕöãâ ëóäÜäñÂîÛāÅîîä°ÕõÿÚËòÚ ÝæÃîÈîùÔìáúâõØöćâöÖ¬î
ÂóäæñæóãÃîÈÿÂæøî ÝæÅúÔÂóäæñæóãÃîÈĀÅæÿÌöãâÌòæÿàÖ ÂóäìóÅ¬óÅÈØöćÃîÈĀÂ®ë āÅäÈëä­óÈÝæ÷Â ÂóäèõÿÅäóñì°ØóÈ
ÿÅâöîõÚØäöã° ÂóäØÕëîÛÅóä°āÛăïÿÕäÖ ĀæñāÜäÖöÚ Âóäé÷ÂêóÜÐõÂõäõãóÌóÜîÚõàõÿÅËòÚÃîÈăÃâòÚ ĀæñÂóäèõÿÅäóñì°ÚČĈó
ÿëöã 

Qualitative analysis of some cations of group I, II, III and IV, qualitative analysis of cations and anions 
in unknown salts, oxidation states of vanadium, coordination compounds, effects of temperature on the 
solubility of salts, the solubility product of calcium sulfate, determination of the gas constant, crystal structure, 
organic chemistry analysis, carbohydrates and proteins tests, the study of saponification of fat and wastewater 
analysis. 
 
è.Åâ. 206 (203206) :   ÿÅâöîõÚØäöã°ëČóìäòÛÚòÂé÷ÂêóÚîÂëóÃóèõËóÿÅâö 3(3-0-6) 
CHEM 206 :   Organic Chemistry for Non-Chemistry Students 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  203104 ìäøî 203111 

ÛØÚČó ÂóäÉČóĀÚÂĀæñÂóäÿäöãÂËøćî ÂóäèõÿÅäóñì°ëóäÜäñÂîÛîõÚØäöã° ßòÚÙñĂÚāâÿæÂùæÃîÈëóäîõÚØäöã° 
ÜÐõÂõäõãóÿÅâöîõÚØäöã° ĀîæõàóÖõÂăïāÕäÅóä°ÛîÚ ăîāÌÿâîäõÌ÷âĀæñăîāÌÿâîä°āÅäÈäúÜ ëÿÖîäõāîÿÅâö ëóäÜäñÂîÛĀîāä
ĀâÖõÂ ëóäÜäñÂîÛĀïāæÿÉÚ ĀîæÂîïîæ° àöÚîæ ĀæñîöÿØîä° ÿîâöÚ ĀîæÕöăïÕ°ĀæñÅöāÖÚ ÂäÕÅóä°ÛîÂÌõæõÂĀæñîÚùßòÚÙ° 
Åóä°āÛăïÿÕäÖ æõßõÕ ÂäÕîñâõāÚ ÿÜÜăØÕ° ĀæñāÜäÖöÚ 

Introduction, classification and nomenclature, organic compound analysis, bonding in molecules of 
organic compounds, organic chemistry reactions, aliphatic hydrocarbons, isomerism and conformational 
isomers, stereochemistry, aromatic compounds, halocompounds, alcohols, phenols and ethers, amines, 
aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids, peptides and 
proteins. 
 
è.Åâ. 209 (203209) :    ÜÐõÛòÖõÂóäÿÅâöîõÚØäöã° ëČóìäòÛÚòÂé÷ÂêóÚîÂáóÅèõËóÿÅâö 1(0-3-0) 
CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ  :    203108 ìäøî 203119 ìäøî 203115; ĀæñæÈØñÿÛöãÚßä­îâÂòÛ 203206 

ÿØÅÚõÅÖ¬óÈą ĂÚì­îÈÜÐõÛòÖõÂóäÿÅâö ÜÐõÂõäõãóÃîÈØîÈĀÕÈĀæñëóäÜäñÂîÛÃîÈØîÈĀÕÈ ëóäÂČóìÚÕÜäõâóÔ: 
ÂóäëòÈÿÅäóñì°ĀÅæÿÌöãâîîÂÌóÿæÖ ÂóäëòÈÿÅäóñì°āßĀØëÿÌöãâîñæòâÉóÂîñæúâõÿÚöãâàîãæ° ßòÚÙñÿÅâöĀæñāÅäÈëä­óÈ
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āâÿæÂùæ ëâÕùæÿÅâöĀæñÜÐõÂõäõãóÝòÚÂæòÛ Åèóâä­îÚÃîÈÜÐõÂõäõãó ÿÌææ°ÂòæèóÚõÂĀæñÿÌææ°ÅèóâÿÃ­âÃ­Ú îõÿæĆÂāØäæõÌöë 
ÂóäìóâèæāâÿæÂùæāÕãîóéòãÂóäæÕæÈÃîÈÉùÕÿãøîÂĀÃĆÈ ëâÕùæÂäÕ-ÿÛëĀæñÛòàÿàîä° ÂóäăØÿØäÖÂäÕ-ÿÛë ÂäóàăØ
ÿØäËòÚ ÉæÚßæéóëÖä°ÿÅâö: ÜÐõÂõäõãóăîāîÕõÿÚËòÚÃîÈĀîÌöāÖÚ ĀæñÂóäØÕæîÈßõÿéê 

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent: synthesis of 
calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and molecular structure, 
chemical equilibria and reversible reactions, heat of reactions, galvanic and concentration cells, electrolysis, 
determination of molar mass by freezing point depressing, acid-base equilibria and buffers, acid-base titration, 
titration curves, chemical kinetics: iodination of acetone, and special experiments. 
 

è.ÙÔ. 100 (205100) :    āæÂĀæñÂäñÛèÚÂóäØóÈÙäÔöèõØãó 3(3-0-6) 
GEOL 100 : The Earth and its Geological Processes 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

äñÛÛëùäõãñ Āä¬ĀæñìõÚ îÈÅ°ÜäñÂîÛĀæñāÅäÈëä­óÈáóãĂÚāæÂ ÂäñÛèÚÂóäÙäÔöèõØãóîòÚÿÚøćîÈÉóÂĀäÈáóãĂÚ
āæÂ ÂäñÛèÚÂóäÙäÔöèõØãóØöćßøĈÚÝõèāæÂ âóÖäÙäÔöÂóæĀæñÙäÔöÜäñèòÖõ ØäòßãóÂäÙääâËóÖõĀæñÙäÔöèõØãóëõćÈĀèÕæ­îâ 

The solar system, Minerals and rocks, Composition and internal structure of the earth, Endogenous 
processes, Exogenous processes, Geological time scale and geological history and Earth resources and 
environmental geology. 
 
è.ÅÔ. 111 (206111) :    ĀÅæÅúæòë 1 3(3-0-6) 
MATH 111 : Calculus 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 
 îÚùßòÚÙ°ĀæñÂóäÜäñãùÂÖ° ÂóäìóÜäõßòÚÙ°ĀæñÂóäÜäñãùÂÖ° ëâÂóäÿËõÈîÚùßòÚÙ°îòÚÕòÛìÚ÷ćÈĀæñÂóäÜäñãùÂÖ° 

Derivatives and applications, integration and applications, and first-order differential equations and 
some applications. 

 
è.ÅÔ. 265 (206265) :    Mathematical Methods for Environmental Science 3(3-0-6) 
MATH 265 : èõÙöØóÈÅÔõÖéóëÖä°ëČóìäòÛèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  206111 

Âóäëä­óÈëâÂóäÿËõÈîÚùßòÚÙ°ëČóìäòÛÜòÎìóØóÈëõćÈĀèÕæ­îâîã¬óÈÈ¬óã ëâÂóäÿËõÈîÚùßòÚÙ°ëóâòÎîòÚÕòÛëîÈ äñÛÛ
ëâÂóäÿËõÈîÚùßòÚÙ°ëóâòÎîòÚÕòÛìÚ÷ćÈ ÂóäÜäñâóÔÅ¬óĂÚË¬èÈĀæñÂóäÜäòÛÿë­ÚāÅ­È ÝæÿÊæãÿËõÈÖòèÿæÃÃîÈëâÂóäìÚ÷ćÈÖòè
ĀÜä ÝæÿÊæãÿËõÈÖòèÿæÃÃîÈäñÛÛëâÂóäÿËõÈÿë­ÚĀæñăâ¬ÿËõÈÿë­Ú ÝæÿÊæãÿËõÈÖòèÿæÃÃîÈëâÂóäÿËõÈîÚùßòÚÙ°ëóâòÎîòÚÕòÛ
ìÚ÷ćÈ ÝæÿÊæãÿËõÈÖòèÿæÃÃîÈäñÛÛëâÂóäÿËõÈîÚùßòÚÙ°ëóâòÎîòÚÕòÛìÚ÷ćÈ 

Derivation of differential equations for simple environmental problems, second-order ordinary 
differential equation, system of first-order ordinary differential equation, interpolation and curve-fitting, numerical 
solution of one-variable algebraic equation, numerical solution of linear and non-linear system of equations, 
numerical solution of first-order ordinary differential equation, numerical solution of system of first-order ordinary 
differential equation. 
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è.àë. 117 (207117) :    ÜÐõÛòÖõÂóäàõëõÂë° 1  1(0-3-0) 
PHYS 117 : Physics Laboratory 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ÂäñÛèÚèõËóÜÐõÛòÖõÂóäÿÂöćãèÂòÛÂóäĂË­èõÙöÂóäØóÈèõØãóéóëÖä°ĂÚàõëõÂë°ßøĈÚÑóÚ Ì÷ćÈÜäñÂîÛÕ­èã ÂóäØÕæîÈ
Ö¬óÈą ØóÈÕ­óÚÂæéóëÖä° îùÔìßæéóëÖä° ÅæøćÚ ăàà­ó ëáóèñĀâ¬ÿìæĆÂ ØòéÚéóëÖä° ĀæñàõëõÂë°ãùÅĂìâ¬ 

Laboratory course dealing with scientific methods in basic physics consisting of various experiments 
in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern physics. 
 
è.àë. 187 (207187) :    àõëõÂë° 1 3(3-0-6) 
PHYS 187 : Physics 1 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ìÚ¬èãĀæñÂóäèòÕ ÂæéóëÖä° ÂóäëòćÚ ÅæøćÚ ĀæñÿëöãÈ ÃîÈăìæ îùÔìßæéóëÖä° ăàà­ó ëÚóâăàà­ó ëáóèñ
Āâ¬ÿìæĆÂĀæñëÚóâĀâ¬ÿìæĆÂ ØòéÚéóëÖä° ĀæñàõëõÂë°ãùÅĂìâ¬ 

Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics, 
electricity, electric field, magnetism and magnetic field, optics and modern physics. 
 
è.ë×. 265 (208265) : ë×õÖõØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ 3(3-0-6) 
STAT 265 : Environmental Statistics 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : ăâ¬âö 

ÛØÛóØÃîÈë×õÖõĂÚÈóÚèõÉòãÕ­óÚèõØãóéóëÖä°ëõćÈĀèÕæ­îâ Âóäëù¬âÖòèîã¬óÈÜäñËóÂäÕ­óÚëõćÈĀèÕæ­îâ Âóä
îîÂĀÛÛÂóäÿÂĆÛÖòèîã¬óÈ ÂóäßääÔÚóÃ­îâúæ ÂóäèòÕÂóäÂäñÉóãØóÈë×õÖõ ÂóäîÚùâóÚÿËõÈë×õÖõ ÂóäèõÿÅäóñì°Åèóâ
ĀÜäÜäèÚ ÂóäèõÿÅäóñì°Âóä×Õ×îãĀæñëìëòâßòÚÙ° ÂäÔöé÷Âêó 

The roles of statistics in environmental research, sampling environmental populations, environmental 
sampling design, describing the data, statistical distribution measures, statistical inference, analysis of variance, 
regression and correlation analyses, case studies. 
 
è.ËØ. 315 (211315) : ËöèÿÅâöÿÛøĈîÈÖ­Ú 3(3-0-6) 
BCT 315 : Introductory Biochemistry 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : 203202 ìäøî 203204 ìäøî 203206 

ÛØÚČóëú¬ËöèÿÅâöÃîÈëõćÈâöËöèõÖ : ÿÌææ°ĀæñîÈÅ°ÜäñÂîÛÃîÈÿÌææ° ìæòÂÂóäé÷ÂêóØóÈËöèÿÅâö Åóä°āÛăïÿÕäÖ æõßõÕ 
ÂäÕîñâõāÚĀæñāÜäÖöÚ ÿîÚăÌâ°ĀæñāÅÿîÚăÌâ° ÂäÕÚõèÅæöîõÂ Âóäë¬ÈÝ¬óÚîõÿæĆÂÖäîÚĀæñËöèßæòÈÈóÚ ĀæñËöèÿÅâö
ÜäñãùÂÖ° 

Introduction to the 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. 
 
è.ËØ. 319 (211319) : ÜÐõÛòÖõÂóäËöèÿÅâöÿÛøĈîÈÖ­Ú 1(0-3-0) 
BCT 319 : Introductory Biochemistry Laboratory 
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ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ : æÈØñÿÛöãÚßä­îâÂòÛ 211315 
Åóä°āÛăïÿÕäÖ ËöèßæòÈÈóÚ æõßõÕ āÜäÖöÚ ÿîÚăÌâ° ĀæñÂäÕÚõèÅæöîõÂ 
Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids. 

 
è.ëæ. 201 (213201) :    ìæòÂÂóäØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ  3(3-0-6) 
ES 201 :   Principles of Environmental Science 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ìæòÂÂóäßøĈÚÑóÚØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ØäòßãóÂäÙääâËóÖõ ÂóäÅČóÚèÔëâÕùæâèæ ÿÅâöëõćÈĀèÕæ­îâ
ĀæñèòÐÉòÂäËöèÙäÔöÿÅâö ßæòÈÈóÚĀæñëõćÈĀèÕæ­îâ âæßõêØóÈîóÂóé ÕõÚ ÚČĈó ĀæñÚČĈóÛóÕóæ ÂóäÿÜæöćãÚĀÜæÈëáóèñ
áúâõîóÂóé âÚùêã°ĀæñëõćÈĀèÕæ­îâ ÂóäÉòÕÂóäëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú ë×óÚÂóäÔ°ëõćÈĀèÕæ­îâĂÚÜòÉÉùÛòÚ 

Basic principles of environmental science, natural resources, mass balance calculation, environmental 
chemistry and biogeochemical cycle, energy and the environment, air, soil, water and groundwater pollution, 
climate change, human and the environment, introduction to environmental management, current 
environmental situation. 
 
è.ëæ. 202 (213202) :    ÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ  4(3-3-6) 
ES 202 :   Environmental Analytical Chemistry 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  203113 Āæñ 203117 Āæñ 213201 

ìæòÂÂóäßøĈÚÑóÚØóÈÿÅâöèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ ÂóäÿÂĆÛÖòèîã¬óÈĀæñÂóäÿÂĆÛäòÂêóÖòèîã¬óÈØóÈëõćÈĀèÕæ­îâ  
ÂóäÿÖäöãâÖòèîã¬óÈëČóìäòÛÂóäèõÿÅäóñì°ØóÈëõćÈĀèÕæ­îâ ÿØÅÚõÅÿÅâöèõÿÅäóñì° ÂóäèõÿÅäóñì° ÂóäÜäñâèæÝæ ĀæñÂóä
ĀëÕÈÝæÃîÈÃ­îâúæ ĀæñÂóäÞ÷ÂØČóÜÐõÛòÖõÂóäĂÚìòèÃ­îØöćÿÂöćãèÃ­îÈ 

Basic concepts of environmental analytical chemistry, sample collection and preservation of 
environmental analysis, sample preparation for environmental analysis, analytical chemistry techniques, data 
analysis, processing and presentation, and laboratory practice on related topics. 
 
è.ëæ. 211 (213211) :    ÅèóâÜæîÕáòãĀæñÉäõãÙääâØóÈëõćÈĀèÕæ­îâ 1(1-0-2) 
ES 211 :   Environmental Safety and Ethics 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

îòÚÖäóãØöćÿÂõÕÃ÷ĈÚÉóÂÂóäØČóÈóÚĂÚì­îÈÜÐõÛòÖõÂóä ĂÚáóÅëÚóâ ĀæñÂóäÜ­îÈÂòÚ ÂóäÜÑâßãóÛóæ âóÖäÑóÚ
ÅèóâÜæîÕáòãĂÚì­îÈÜÐõÛòÖõÂóäĀæñÂóäØČóÈóÚáóÅëÚóâ èõÙöÂČóÉòÕÃîÈÿëöãÉóÂì­îÈÜÐõÛòÖõÂóä âóÖäÑóÚÅùÔáóß
ëõćÈĀèÕæ­îâ ìæòÂÉäõãÙääâÃîÈÚòÂèõØãóéóëÖä°ëõćÈĀèÕæ­îâ ÂóäĂË­Åèóâäú­ÖóâìæòÂÉäõãÙääâØóÈëõćÈĀèÕæ­îâĂÚ
ËöèõÖÜäñÉČóèòÚ ÂóäĀÂ­ÜòÎìóëõćÈĀèÕæ­îâĀæñÂóäßòÓÚóØöćãòćÈãøÚ ÅèóâäòÛÝõÕËîÛÖ¬îëòÈÅâÃîÈáóÅÙùäÂõÉÂòÛÂóäÉòÕÂóä
ëõćÈĀèÕæ­îâ ÂäÔöé÷Âêó 

Hazards in the laboratory and field, and prevention, first aid, laboratory and field work safety standards, 
disposal of laboratory waste, environmental quality standards, ethics for environmental scientists, uses of 
environmental ethics in everyday life, environmental problem solving and sustainable development, corporate 
social responsibility (CSR) and environmental management, case studies. 
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è.ëæ. 222 (213222) :    ÚõÿèéèõØãóëõćÈĀèÕæ­îâ  3(2-3-4) 
ES 222 :   Environmental Ecology 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  202102 Āæñ 202104 

ÛØÚČó ÛØÛóØÃîÈâÚùêã°Ö¬îëõćÈĀèÕæ­îâ îÈÅ°ÜäñÂîÛØóÈÂóãáóßÃîÈäñÛÛÚõÿèéĀæñÂóäÜäòÛÖòèÃîÈ
ëõćÈâöËöèõÖ ÚõÿèéèõØãóäñÕòÛëõćÈâöËöèõÖ ÚõÿèéèõØãóäñÕòÛÜäñËóÂä ÜÐõëòâßòÚÙ°äñìè¬óÈëõćÈâöËöèõÖ ÚõÿèéèõØãóäñÕòÛËùâËÚ 
äñÛÛÚõÿèé ÜòÎìóëõćÈĀèÕæ­îâĀæñìæòÂÂóäØóÈÚõÿèéèõØãóØöćÿÂöćãèÃ­îÈ ÂóäÜäñãùÂÖ°ØóÈÚõÿèéèõØãó ĀæñÂóäÞ÷ÂØČó
ÜÐõÛòÖõÂóäĂÚìòèÃ­îØöćÿÂöćãèÃ­îÈ 

Introduction: the role of humans in the environment, physical components of the ecosystem and the 
adaptation of living organisms, organismal ecology, population ecology, species interactions, community 
ecology, ecosystems, Environmental problems and related ecological principles, ecological applications, and 
laboratory practice on related topics. 
 
è.ëæ. 311 (213311) :    âóÖäÑóÚ Ã­îÛòÈÅòÛ ĀæñÂÏìâóãØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú  3(3-0-6) 
ES 311 :   Introduction to Environmental Standards, Regulations and Law 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 3 

ìæòÂÂóäØòćèăÜØóÈÂÏìâóã ßòÓÚóÂóäÃîÈÃ­îÂČóìÚÕØóÈëõćÈĀèÕæ­îâ ìæòÂÂóäÿÂöćãèÂòÛâóÖäÑóÚØóÈ
ëõćÈĀèÕæ­îâ  âóÖäÑóÚ Ã­îÛòÈÅòÛ ĀæñÚāãÛóãÿÂöćãèÂòÛëõćÈĀèÕæ­îâĂÚÜäñÿØéăØã ÚāãÛóãĀæñÃ­îÂČóìÚÕ ĂÚäñÕòÛ
ëóÂæ ĀæñäñÕòÛáúâõáóÅ ÿßøćîÂóäë¬ÈÿëäõâÂóäÅù­âÅäîÈ ĀæñĀÂ­ăÃÜòÎìóëõćÈĀèÕæ­îâ âóÖäÑóÚäñÛÛÛäõìóäëõćÈĀèÕæ­îâ
ÖóâĀÚèØóÈ ISO ÂóäÉòÕØČóĀæñÃ­îëòÈÿÂÖÿÂöćãèÂòÛäóãÈóÚÝæÂäñØÛØóÈëõćÈĀèÕæ­îâ (EIA) ÛØÛóØÃîÈáóÅäòÑ îÈÅ°Âä 
ĀæñËùâËÚĂÚÂóäë¬ÈÿëäõâĀæñÛòÈÅòÛĂË­ÂÏìâóãĀæñÃ­îÛòÈÅòÛØóÈëõćÈĀèÕæ­îâ ÂäÔöé÷ÂêóÿÂöćãèÂòÛÂóäĂË­âóÖäÂóäĂÚÂóä
ÉòÕÂóäëõćÈĀèÕæ­îâ 

General principles of law, development of environmental regulations, principles of environmental 
standards, environmental standards, regulations and environmental policy in Thailand, international and 
regional regulations and policies for environmental protection promotion and environmental problem resolution, 
Standards for environmental management based on ISO approach, documentation and critics on environmental 
impact assessment (EIA), roles of government, organizations and communities on regulations and 
environmental law promotion and enforcement, case studies on implementation of environmental management. 
 
è.ëæ. 312 (213312) :    ÿØÅāÚāæãöëñîóÕĀæñÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖ  3(3-0-6) 
ES 312 :   Clean Technology and Life Cycle Assessment 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213201 

ĀÚèÅõÕÃîÈÿØÅāÚāæãöëñîóÕ ÂóäÜäñãùÂÖ°ĂË­ÿØÅāÚāæãöëñîóÕĂÚÈóÚÕ­óÚëõćÈĀèÕæ­îâ æČóÕòÛËòĈÚÃîÈÂóä
ÉòÕÂóäÃîÈÿëöã ÂóäÜäñÿâõÚèòÐÉòÂäËöèõÖĀæñÂóäĀÜæÅèóâìâóãÿËõÈÝæÂäñØÛÖ¬îëõćÈĀèÕæ­îâ ÂäÔöé÷Âêó 

Impacts of technology on the environment, concepts of clean technology, moving towards clean 
technology, application of clean technology in environmental work, hierarchical waste management , life cycle 
assessment and its environmental impact interpretation, case studies. 
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è.ëæ. 322 (213322) :    ĀÚèÅõÕØóÈÉùæËöèèõØãóëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú  3(2-3-4) 
ES 322 :   Concepts of Environmental Microbiology 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  202102 Āæñ 202104 Āæñ 213201 

ÅČóÉČóÂòÕÅèóâĀæñÃîÛÿÃÖÃîÈÉùæËöèèõØãóëõćÈĀèÕæ­îâ ØÛØèÚĀÚèÅõÕßøĈÚÑóÚØóÈÉùæËöèèõØãó ëõćÈĀèÕæ­îâ
ÃîÈÉùæõÚØäöã°  ÂóäÖäèÉëîÛĀæñÚòÛÉČóÚèÚÉùæõÚØäöã° ÚõÿèéèõØãóÃîÈÉùæõÚØäöã°ĀæñÂóäìâùÚÿèöãÚĀä¬ÙóÖù ÉùæõÚØäöã°Â¬î
āäÅØóÈÚČĈóĀæñîóìóä ÉùæËöèèõØãóÃîÈëõćÈĀèÕæ­îâØöćâÚùêã°ëä­óÈÃ÷ĈÚ ÂóäàøĈÚàúØóÈËöèáóßÿÛøĈîÈÖ­Ú  ÉùæõÚØäöã°ÂòÛÂóäã¬îã
ëæóãëóäâæßõê  ÂóäÛČóÛòÕÚČĈóÿëöãĀæñÂóäÂČóÉòÕÉùæõÚØäöã° ÂóäÜäñÿâõÚÅèóâÿëöćãÈØóÈÉùæËöèèõØãó ìòèÃ­îîáõÜäóãØóÈ
ÉùæËöèèõØãóëõćÈĀèÕæ­îâĂÚÜòÉÉùÛòÚ ĀæñÂóäÞ÷ÂØČóÜÐõÛòÖõÂóäĂÚìòèÃ­îØöćÿÂöćãèÃ­îÈ 

Definition and scope of environmental microbiology, review of basic microbiological concepts, microbial 
environments, detection and enumeration of microorganisms, microbial ecology and nutrient cycling, water- 
and foodborne-pathogens, microbiology of the engineered environment, introduction to bioremediation, 
microorganisms and degradation of pollutants, wastewater treatment and disinfection, microbial risk 
assessment, current topics in environmental microbiology, and laboratory practice on related topics. 
 
è.ëæ. 331 (213331) :    âæßõêØóÈÚČĈóĀæñÂóäÛČóÛòÕÚČĈóÿëöã  3(2-3-4) 
ES 331 :   Water Pollution and Wastewater Treatment 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213201 

áóßäèâÃîÈâæßõêØóÈÚČĈó èòÐÉòÂäÃîÈÚČĈó îÈÅ°ÜäñÂîÛÃîÈÚČĈóÿëöã ÜäñÿáØĀæñĀìæ¬ÈÂČóÿÚõÕÃîÈÚČĈóÿëöã äñÛÛ
ÛČóÛòÕÚČĈóÿëöã âæßõêØóÈÚČĈóÛäõÿèÔÜóÂÚČĈóĀæñØóÈØñÿæ âóÖäÑóÚÅùÔáóßÚČĈóĀæñÂÏìâóãØöćÿÂöćãèÃ­îÈ ÂäÔöé÷Âêó Āæñ
ÂóäÞ÷ÂØČóÜÐõÛòÖõÂóäĂÚìòèÃ­îØöćÿÂöćãèÃ­îÈ 

Overview of water pollution, the hydrologic cycle, properties of wastewater, types and sources of 
wastewater, wastewater treatment systems, estuarine and marine wastewater, water quality standards and 
regulations, case studies, and laboratory practice on related topics. 
 
è.ëæ. 341 (213341) :    âæßõêØóÈÕõÚĀæñÚČĈóÛóÕóæ  3(2-3-4) 
ES 341 :   Soil and Groundwater Pollution 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213201 

ëóäâæßõêÉóÂÃîÈÿëöãØöćÿÜĆÚÃîÈÿìæèĀæñÃîÈĀÃĆÈØöćßÛĂÚÕõÚĀæñÚČĈóÛóÕóæ ßåÖõÂääâĀæñÂäñÛèÚÂóä
ÿÅæøćîÚã­óãÃîÈëóäâæßõêĂÚËòĈÚÕõÚăâ¬îõćâÚČĈóĀæñîõćâÚČĈó ÂóäèòÕĀæñÂóäĀÜæÝæÅùÔæòÂêÔñÿÊßóñØóÈËöèèõØãó Éùæ
ËöèèõØãó ÿÅâö ĀæñÂóãáóßÃîÈÖòèÂæóÈĀæñëóäâæßõê èõÙöÂóäÅèÛÅùââæßõê Öòèîã¬óÈÿØÅāÚāæãöÂóäàøĈÚàúÕõÚĀæñÚČĈó
ÛóÕóæ ĀæñÂóäÞ÷ÂØČóÜÐõÛòÖõÂóäĂÚìòèÃ­îØöćÿÂöćãèÃ­îÈ 

Typical soil and groundwater pollution from liquid and solid wastes, behavior and transport processes 
of pollutants in unsaturated and saturated zones, measurement and interpretation of biological, microbial, 
chemical and physical characteristics of media and pollutants, pollution control methodologies, examples of 
soil and groundwater remediation technologies, and laboratory practice on related topics. 
 
è.ëæ. 351 (213351) :    âæßõêØóÈîóÂóé 3(2-3-4) 
ES 351 :   Air Pollution 
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ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213201 
Āìæ¬ÈÂČóÿÚõÕ ÜäñÿáØ æòÂêÔñ ĀæñÂóäÿÅæøćîÚØöćÃîÈâæßõêØóÈîóÂóé ÝæÂäñØÛÃîÈâæßõêØóÈîóÂóéÖ¬î

ëõćÈĀèÕæ­îâĀæñëùÃáóß ÂóäÿÂĆÛÖòèîã¬óÈĀæñÂóäÖäèÉèòÕâæßõêØóÈîóÂóé îùÖùÚõãâèõØãóĀæñÅèóâëòâßòÚÙ°ÂòÛâæßõê
ØóÈîóÂóé ÿØÅāÚāæãöĂÚÂóäÜ­îÈÂòÚĀæñÅèÛÅùââæßõêØóÈîóÂóé ÂÏìâóã ÂóäÅèÛÅùâ âóÖäÑóÚÅùÔáóßîóÂóé 
ĀæñÕòËÚöÅùÔáóßîóÂóé ÂäÔöé÷ÂêóâæßõêØóÈîóÂóéĂÚáúâõáóÅÿîÿËöãĀæñØòćèāæÂ ĀæñÂóäÞ÷ÂØČóÜÐõÛòÖõÂóäĂÚìòèÃ­îØöć
ÿÂöćãèÃ­îÈ 

Sources, types, characteristics and transports of air pollutants, impacts of air pollution on environment 
and health, sampling and measurement of air pollution, meteorology and its relation to air pollution, technology 
for air pollution prevention and control, law, regulation, air quality standards and air quality index, recent cases 
of air pollution in the Asian region and worldwide, and laboratory practice on related topics. 
 
è.ëæ. 371 (213371) :    ÿØÅāÚāæãöÂóäàøĈÚàúëáóèñĀèÕæ­îâ  3(3-0-6) 
ES 371 :   Environmental Remediation Technology 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213201 

æòÂêÔñÃîÈëóäÜÚÿÜøĈîÚĂÚëõćÈĀèÕæ­îâ ĀÛÛÉČóæîÈÿËõÈĀÚèÅõÕÃîÈëáóßĀèÕæ­îâØöćÜÚÿÜøĈîÚ ÂäîÛÂÏìâóã
ĀæñæČóÕòÛÃòĈÚÂóäÜäñÿâõÚßøĈÚØöćÜÚÿÜøĈîÚ ÂóäÜäñÿâõÚÅèóâÿëöćãÈĀæñÅèóâÜæîÕáòã èõÙöĀæñÿØÅÚõÅÂóäÿÂĆÛÖòèîã¬óÈÚČĈó 
ÕõÚ ĀæñÚČĈóÛóÕóæØöćÜÚÿÜøĈîÚ èõÙöÂóäàøĈÚàúëáóèñĀèÕæ­îâĀÛÛÕòĈÈÿÕõâĀæñĀÛÛĂìâ¬ èõÙöÂóäÂòÂÿÂĆÛ èõÙöÂóäĂË­Åèóâä­îÚ 
èõÙöÂóäØČóÜÐõÂõäõãóØóÈÿÅâö ÂóäàøĈÚàúØóÈËöèáóßĀæñÂóäàøĈÚàúāÕãĂË­ßøË ÂóäîîÂĀÛÛäñÛÛÛČóÛòÕĀæñàøĈÚàú 
ÂäÔöé÷Âêó 

Characteristics of environmental contaminants, conceptual site models (CSM) for contaminated 
environments, legal framework and phased approach for environmental site assessment, risk assessment and 
safety, sampling methodologies and techniques for contaminated water, soils and groundwater, conventional 
and innovative remediation methods, containment methods, thermal methods, chemical reaction methods, 
bioremediation and phytoremediation, design of remediation and restoration systems, case studies. 
 
è.ëæ. 441 (213441) :    ÂóäìóæòÂêÔñÿÊßóñÃîÈßøĈÚØöćÜÚÿÜøĈîÚ 3(3-0-6) 
ES 441 :   Contaminated Site Characterization 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  213341 

ĀÚèÅõÕÃîÈÂóäëČóäèÉßøĈÚØöćÜÚÿÜøĈîÚ ÅùÔæòÂêÔñÿÊßóñØóÈËöèÙäÔöÿÅâöÃîÈëóäÜÚÿÜøĈîÚîõÚØäöã°ĀæñîÚõÚØäöã° 
ÿØÅÚõÅÂóäëČóäèÉßøĈÚØöćÜÚÿÜøĈîÚÃòĈÚëúÈ ÂóäÜäñÿâõÚÅèóâÿëöãìóãÃîÈßøĈÚØöćÜÚÿÜøĈîÚĀæñÂóäØČóÚóãÂóäĀßä¬ÂäñÉóãÖòè 
ÂóäÜäñÿâõÚÅèóâÿëöćãÈÖ¬îëõćÈĀèÕæ­îâĀæñëùÃáóß ÂóäÜäñÿâõÚâúæÅ¬óØóÈÿéäêÑéóëÖä° 

Concepts of contaminated site investigation, biogeochemical characteristics of organic and inorganic 
contaminants, advanced site investigation techniques, contaminated site evaluation and prediction of pollution 
dispersion, environmental and health risk assessment, economic evaluation. 

 
è.ëæ. 451 (213451) :    ÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéĀæñÂóäÉČóæîÈäñÛÛáúâõîóÂóé 3(3-0-6) 
ES 451 :   Climate Change and Climate System Modeling 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  207187 Āæñ 213351 
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èõØãóéóëÖä°ÃîÈÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéĀæñÅèóâĀÜäÜäèÚÃîÈëáóßîóÂóé Åèóâäú­ÿÛöĈîÈÖ­Ú
ÿÂöćãèÂòÛáúâõîóÂóéÃîÈāæÂ ÂäñÛèÚÂóäØóÈàõëõÂë°ĂÚäñÛÛáúâõîóÂóé ÜäóÂÏÂóäÔ°ÿîæÚöāÎ-æóÚöÎó ĀæñÂóäØČóÚóã
ëáóßîóÂóéÂóäÉČóæîÈäñÛÛáúâõîóÂóé 

The science of climate change and climate variability, basics of global climate, physical processes in 
climate system, El Niño-La Niña and climate prediction, climate system modeling. 
 
è.ëæ. 480 (213480) :    ÂóäÉČóæîÈĀÛÛØóÈëõćÈĀèÕæ­îâÿÛøĈîÈÖ­Ú  3(3-0-6) 
ES 480 :   Introduction to Environmental Modeling 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  206265 Āæñ 208265 Āæñ 213201 

ìæòÂÂóäÉČóæîÈĀÛÛØóÈëõćÈĀèÕæ­îâ ÂóäÜäòÛÿØöãÛĀÛÛÉČóæîÈ ÂóäÉČóæîÈÂóäÿÜæöćãÚäúÜĀæñÂóäÿÅæøćîÚã­óã
ÃîÈëóäâæßõêĂÚÖòèÂæóÈÖ¬óÈą ÂóäÜäñãùÂÖ°ĀæñÂäÔöé÷Âêó 

Principles of environmental modeling, model calibration, modeling of fate and transport of pollutants in 
various media, applications and case studies. 

 
è.ëæ. 490 (213490) :    ÂóäÞ÷ÂÈóÚ 2(0-10-0) 
ES 490 :   Apprenticeship 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÂóäÞ÷ÂÈóÚØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâăâ¬Ú­îãÂè¬ó 150 ËòćèāâÈĂÚë×óÚÜäñÂîÛÂóäáóãĂÖ­ÂóäĀÚñÚČóÃîÈ
ÚòÂëõćÈĀèÕæ­îâìäøîîóÉóäã° āÕãÚòÂé÷ÂêóÉñÖ­îÈÉòÕØČóäóãÈóÚÂóäÞ÷ÂÈóÚĀæñ/ìäøîÚČóÿëÚîÝæÂóäÞ÷ÂÈóÚ ÂóäĂì­æČóÕòÛ
ÃòĈÚÿÜĆÚØöćÚ¬óßîĂÉ (S) ìäøîăâ¬ÿÜĆÚØöćÚ¬óßîĂÉ (U) 

A 150-hour job training in environmental science organization under supervision of environmental 
scientist or instructor. Student must complete a report write-up and/or an oral presentation. Grade will be given 
as satisfactory (S) or unsatisfactory (U). 

 
è.ëæ. 495 (213495) :    ëòââÚó  1(1-0-2) 
ES 495 :   Seminar 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÿëÚîìòèÃ­îÿäøćîÈØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâÖóâÂäñĀëÜòÉÉùÛòÚ āÕãÂóääèÛäèâĀæñèõÿÅäóñì°ÿîÂëóäÉóÂ
èóäëóä Āæñ/ìäøîëõćÈÖößõâß° áóãĂÖ­ÂóäĀÚñÚČóÃîÈÅÔóÉóäã° ßä­îâÉòÕßõâß°ÿÜĆÚäóãÈóÚ 

Practice on presentation of current environmental science topics by compiling and analyzing papers 
from journals and/or publications under supervision of staff. Written report is also required. 
 
è.ëæ. 496 (213496) :    ìòèÃ­îÿæøîÂëääØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ   3(3-0-6) 
ES 496 :   Selected Topics in Environmental Science 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÂóäÛääãóãĀæñîáõÜäóãĂÚìòèÃ­îØöćÂČóæòÈăÕ­äòÛÅèóâëÚĂÉ ØòÚÖ¬îë×óÚÂóäÔ°ĀæñÅèóâÂ­óèìÚ­óÃîÈëóÃó
èõØãóéóëÖä°ëõćÈĀèÕæ­îâ 
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Lecture and discusson on currently interesting, up-to-date and advanced topics in environmental 
science disciplines. 
 
è.ëæ. 498 (213498) :    ëìÂõÉé÷Âêó 6 ìÚ¬èãÂõÖ 
ES 498 :   Cooperative Education 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÚòÂé÷ÂêóÖ­îÈâöÂóäÿÖäöãâÅèóâßä­îâÂ¬îÚÜÐõÛòÖõÈóÚëìÂõÉé÷ÂêóÿÜĆÚÿèæóăâ¬Ú­îãÂè¬ó 30 ËòćèāâÈ ÚòÂé÷Âêó
Ö­îÈÜÐõÛòÖõÈóÚĂÚë×óÚÜäñÂîÛÂóäØöćÿÂöćãèÃ­îÈÂòÛëóÃóèõØãóéóëÖä°ëõćÈĀèÕæ­îâÿÜĆÚÿèæóăâ¬Ú­îãÂè¬ó 16 ëòÜÕóì°îã¬óÈ
Ö¬îÿÚøćîÈ āÕãÜÐõÛòÖõÈóÚÿëâøîÚßÚòÂÈóÚĂÚë×óÚÜäñÂîÛÂóäáóãĂÖ­ÂóäÅèÛÅùâÕúĀæÃîÈìòèìÚ­óÈóÚØöćăÕ­äòÛâîÛìâóã
ÉóÂØóÈë×óÚÜäñÂîÛÂóäĀæñÅÔóÉóäã°ÉóÂØóÈâìóèõØãóæòã âöÂóäØČóäóãÈóÚĀæñÂóäëîÛÜóÂÿÜæ¬ó āÕãâöÂóä
ÜäñÿâõÚÝæÿÜĆÚÝ¬óÚìäøîăâ¬Ý¬óÚ 

Student must attend readiness preparation at least 30 hours prior to cooperative education practice. 
Students are required to work an organization related to environmental science for a minimum period of 16 
week as a staff of the organization under supervision of in-charge trainer(s) at the organization and instructor(s) 
of the university, a proper written report and oral examination are required. Grading will be given on satisfactory 
or unsatisfactory basis. 

 
è.ëæ. 499 (213499) :    ÜòÎìóßõÿéê 3 ìÚ¬èãÂõÖ 
ES 499 :   Special Problems 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÂóäÅ­ÚÅè­óèõÉòãĂÚìòèÃ­îÿäøćîÈØóÈèõØãóéóëÖä°ëõćÈĀèÕæ­îâ áóãĂÖ­ÂóäĀÚñÚČóÃîÈîóÉóäã° āÕãÉñÖ­îÈÿÃöãÚ
äóãÈóÚĀæñÚČóÿëÚîÜóÂÿÜæ¬ó ÂóäĂì­æČóÕòÛÃòĈÚÿÜĆÚØöćÚ¬óßîĂÉ (S) ìäøîăâ¬ÿÜĆÚØöćÚ¬óßîĂÉ (U) 

A research in environmental science under the supervision of a staff member. The work must be 
reported in proper written form and an oral presentation. Grade will be given as satisfactory (S) or 
unsatisfactory (U). 

 
èé.ë. 432 (253432) :    ÂóäÅèÛÅùâÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ 3(3-0-6) 
ENV 432 :   Noise and Vibration Control 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ØåêÏöÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ ÂóäÖäèÉèòÕäñÕòÛÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ ëÿÂæÿëöãÈäÛÂèÚ
ĀæñÂóäëòćÚëñÿØøîÚ ÝæÃîÈÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚ èòëÕùÕúÕÌòÛÿëöãÈ ÂóäîîÂĀÛÛäñÛÛÅèÛÅùâÿëöãÈäÛÂèÚ
ĀæñÂóäëòćÚëñÿØøîÚ ÂóäæÕäñÕòÛÿëöãÈäÛÂèÚĀæñÂóäëòćÚëñÿØøîÚÉóÂĀìæ¬ÈÂČóÿÚõÕÖ¬óÈą ÂÏìâóãĀæñÃ­îÂČóìÚÕÖ¬óÈą 
ØöćÿÂöćãèÃ­îÈ ĀæñÂäÔöé÷Âêó 

Theories of sound and vibration, noise and vibration measurement; noise and vibration scales, effect 
of noise and vibration; sound absorbing materials; design of noise and vibration control systems; reducing 
noise and vibration from various sources; related laws and regulations and case studies. 
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èé.ë. 441 (253441) :    ÂóäÉòÕÂóäâúæÞîã  3(3-0-6) 
ENV 441 :   Solid Waste Management 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  253215 

ÛØÚČó æòÂêÔñâúæÞîãËùâËÚ ÂóäÉòÕÂóäĂÚĀìæ¬ÈÿÂõÕ ÂóäÿÂĆÛäèÛäèâ ÂóäÃÚ×¬óãĀæñÃÚë¬È ÂóäĀãÂ
ÜäñÿáØĀæñÂóäÚČóÂæòÛăÜĂË­ÜäñāãËÚ° ÂóäìâòÂÜù¯ã ÂóäÿÝó ĀæñÂóäÞòÈÂæÛ 

Characteristics of municipal solid wastes, on-site management, collection, transfers and transports, 
separation and recycling, composting, incineration and landfill. 
 
èé.ë. 443 (253443) :    ÂóäÉòÕÂóäÃîÈÿëöãîòÚÖäóã  3(3-0-6) 
ENV 443 :   Hazardous Waste Management 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ÛØÚČó æòÂêÔñÃîÈÿëöãîòÚÖäóã ßõêèõØãó ÛØÛóØĀæñÂóäÿÅæøćîÚØöćÃîÈëóäÜÚÿÜøĈîÚ ÂóäæÕÜäõâóÔĀæñ
ÅèóâÿÃ­âÃ­Ú ĀæñÂóäÚČóØäòßãóÂäÂæòÛâóĂË­ÜäñāãËÚ° ÂóäÉòÕÂóäĂÚĀìæ¬ÈÿÂõÕĀæñÂóäÃÚë¬ÈÃîÈÿëöãîòÚÖäóã èõÙöÂóä
ÂČóÉòÕ; ÂäñÛèÚÂóäÿÅâö-Âóãáóß ÂäñÛèÚÂóäËöèáóß ÂäñÛèÚÂóäØČóĂì­ÿë×öãäĀæñÂóäØČóĂì­ÿÜĆÚÃîÈĀÃĆÈ Āæñ
ÂäñÛèÚÂóäĂË­Åèóâä­îÚ ÂóäÞòÈÂæÛ ÂóääòÂêóĀæñàøĈÚàúßøĈÚØöćÂČóÉòÕ 

Hazardous waste characteristics, toxicology, fate and transport of contaminants, waste minimisation 
and resource recovery, onsite management and transportation of hazardous waste, treatment processes; 
physico-chemical, biological, stabilization and solidification thermal, secure landfill and site remediation. 
 
èé.ë. 451 (253451) :    ÂóäÜäñÿâõÚÝæÂäñØÛëõćÈĀèÕæ­îâ  3(3-0-6) 
ENV 451 :   Environmental Impact Assessment 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ÚòÂé÷ÂêóËòĈÚÜöØöć 4 

ìæòÂÂóäĂÚÂóäÜäñÿâõÚÝæÂäñØÛ èõÙöÂóäÜäñÿâõÚÝæÂäñØÛëõćÈĀèÕæ­îâ ÂóäÜäñÿâõÚÝæÂäñØÛÖ¬îØäòßãóÂä
ØóÈÂóãáóß ØäòßãóÂäËöèáóß ÅùÔÅ¬óÂóäĂË­ÜäñāãËÚ°ÃîÈâÚùêã° ĀæñÅùÔáóßËöèõÖ èõÙöÂóäÜ­îÈÂòÚĀæñæÕÝæÂäñØÛ 
ĀÝÚÂóäÖõÕÖóâÖäèÉëîÛ 

Concepts of impact assessment, methodology of environmental impact assessment; assessments of 
impact on physical resources, ecological resources, human use values and quality of life values, prevention 
and mitigation measures, monitoring plan.  
 
Â.ÜÑ. 210 (361210) :    ÜÑßöéóëÖä°ĀæñÂóäÉòÕÂóäØäòßãóÂäÙääâËóÖõÿÛøĈîÈÖ­Ú  2(2-0-4) 
SOIL 210 :   Introduction to Soil Science and Natural Resources Management 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  203111 Āæñ 203115 

ìæòÂÂóäÂČóÿÚõÕÕõÚ ÅùÔëâÛòÖõØóÈÂóãáóß ÿÅâö ĀæñËöèáóßÃîÈÕõÚ ÅèóâîùÕâëâÛúäÔ°ÃîÈÕõÚ ĀæñÙóÖù
îóìóäßøË äèâØòĈÈÂóäëČóäèÉĀæñÉČóĀÚÂÕõÚ ÂóäÜäñãùÂÖ°èõØãóéóëÖä°ØóÈÕõÚĂÚÂóäÉòÕÂóäÕõÚ ĀæñØäòßãóÂä 
ÙääâËóÖõ Ăì­ÅÈÜäñāãËÚ°ãòćÈãøÚÿßøćîÜäòÛÜäùÈÿßõćâéòÂãáóßÂóäÝæõÖØóÈÂóäÿÂêÖä ĀæñÅùÔáóßëõćÈĀèÕæ­îâĂì­ÕöÃ÷ĈÚ 

Fundamental of soil genesis, soil physics, soil chemistry, soil biology, soil fertility and plant nutrients 
including soil survey and classification, application of soil science to sustainable land, water and natural 
resources management in order to improve agricultural productivity and environmental quality. 
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Â.ÜÑ. 214 (361214) :    Soil Science Laboratory  1(0-3-0) 
SOIL 214 :   ÜÐõÛòÖõÂóäÜÑßöéóëÖä° 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  361210 ìäøî 361211 ìäøîæÈØñÿÛöãÚßä­îâÂòÚ 

ÜÐõÛòÖõÂóäÿÂöćãèÂòÛèòÖ×ùÖ­ÚÂČóÿÚõÕÕõÚ Âóäé÷ÂêóāÜäăàæ°ÕõÚÿÛøĈîÈÖ­Ú ĀÝÚØöćÂóäÉČóĀÚÂÕõÚāæÂĀæñĀÝÚØöćÕõÚ
ÃîÈÜäñÿØéăØã ëâÛòÖõØóÈÂóãáóßÃîÈÕõÚ ÂóäèòÕÅèóâÿÜĆÚÜäñāãËÚ°ÃîÈÚČĈóĂÚÕõÚ ÂóäèòÕÅèóâÿÜĆÚÂäÕÃîÈÕõÚĀæñ
ÅèóâÖ­îÈÂóäÜúÚ ÂóäèòÕÅèóâÿÅĆâÃîÈÕõÚ ĀæñÅèóâÖ­îÈÂóäÚČĈóĂÚÂóäËñæ­óÈ îõÚØäöãèòÖ×ùĀæñÂõÉÂääâÃîÈÉùæõÚØäöã°ÕõÚ 
ÙóÖùîóìóäßøË ĀæñÂóäĂË­Üù¯ã ÂóäÉČóĀÚÂëâää×ÚñØöćÕõÚØóÈÂóäÿÂêÖäĀæñĀÝÚØöćÂóäĂË­ÜäñāãËÚ°ØöćÕõÚ ÂóäîÚùäòÂê°ÕõÚ
ĀæñÂóäÉòÕÂóäÕõÚÛÚßøĈÚØöćæóÕÿØ ÂóäÉòÕÂóäæù¬âÚČĈó 

Laboratory exercise and practices on parent materials, soil profile description, world soil map and soil 
map of Thailand, soil physical properties, measurement of soil water availability, measurement of soil acidity 
and lime requirement, measurement of soil salinity and leaching requirement, soil organic matter and microbial 
activity, plant nutrients and fertilizers, agricultural land capability classification and land use map, soil 
conservation and sloping land management, watershed management. 
 
ÅÔñÛäõìóäÙùäÂõÉ 
ÛÙ.ÂÉ. 103  (703103) : ÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäĀæñÙùäÂõÉÿÛøĈîÈÖ­Ú 3(3-0-6) 
MGMT 103 : Introduction to Entrepreneurship and Business 
ÿÈøćîÚăÃØöćÖ­îÈÝ¬óÚÂ¬îÚ :  ăâ¬âö 

ÛØÛóØÂóäÿÜĆÚÝú­ÜäñÂîÛÂóäÂòÛÂóäßòÓÚóÿéäêÑÂõÉÃîÈÜäñÿØé āîÂóëĂÚÂóäÜäñÂîÛÙùäÂõÉ ÅùÔæòÂêÔñ
ĀæñĀäÈÉúÈĂÉĂÚÂóäÿÜĆÚÝú­ÜäñÂîÛÂóä ëáóßĀèÕæ­îâ ÜäñÿáØ äúÜĀÛÛĀæñĀÝÚÙùäÂõÉ ìæòÂÂóäÉòÕÂóä ÂóäÉòÕÂóäÕ­óÚ
ÂóäÖæóÕ ÂóäÝæõÖ ÂóäÿÈõÚ ÛòÎËö áóêö ÂÏìâóãÙùäÂõÉ ÙùäÂõÉäñìè¬óÈÜäñÿØé ĀæñÉäõãÙääâëČóìäòÛÝú­ÜäñÂîÛÂóä 

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. 
 
 
 
 
 



72 

áóÅÝÚèÂ 2 
ÝæÈóÚØóÈèõËóÂóä ÂóäÅ­ÚÅè­ó èõÉòã ìäøîÂóäĀÖ¬ÈÖČóäóÃîÈîóÉóäã°Ýú­äòÛÝõÕËîÛìæòÂëúÖä 
ĀæñîóÉóäã°ÜäñÉČóìæòÂëúÖä  5 Üöã­îÚìæòÈ (Å.é. 2014-2018 ìäøî ß.é. 2557-2561) 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ÉõäòÐÑ° ĀëÚØÚ 

1) K.H. Sameera M. Dharmadasa, S. Chairuangsri, S. Saenton, and A. Jampeetong, 2018, Effects of Hydraulic 
Retention Time on the Pilot-Scale Activated Sludge and Floating Aquatic Macrophytes Wetland System for 
Treatment of Cafeteria Wastewater. International Journal of Advances in Science Engineering and Technology, 
6(1): 48-53. 

2) T. Harnpa, and S. Saenton, 2017, Stability Analysis of Hongsa Coal Mine³s Pit Walls, Xaignabouli Province, 
Laos PDR, In Proceedings of the National and International Graduate Research Conference 2017, Khon Kaen 
University, March 10, 2017, pp. 89-95. 

3) S. Intanum and S. Saenton, 2017, Groundwater Modeling of the Chiang Rai Basin, Northern Thailand, In 
Proceedings of the National and International Graduate Research Conference 2017, Khon Kaen University, 
March 10, 2017, pp. 80-88. 

4) Thammajai, S., and S. Saenton, 2014, Heavy Metal Contamination in Shallow Groundwater in the Illegal 
Landfill Area, Eastern Thailand, International Journal of Environmental Engineering, 1(4): 44-47. 

5) Piamtang, W., and S. Saenton, 2014, Assessing Groundwater Potential of a Limestone Aquifer in Lopburi 
Province, Central Thailand. International Journal of Environmental Engineering, 1(4): 48-52. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ßõâæäòÖÚ° ÿØöãÚëèòëÕõċ 

1) Suang, S., Manaboon, M., Singtripop, T., Hiruma, K., Kaneko, Y., Tiansawat, P., Neumann, P. and 
Chantawannakul, P. 2017. Larval diapause termination in the bamboo borer, Omphisa fuscidentalis. PLoS 
One 12(4): e0174919. 

2) Tiansawat, P., Beckman, N.G. and Dalling, J.W. 2017. Pre-dispersal seed predators and fungi differ in their 
effect on Luehea seemannii capsule development, seed germination, and dormancy across two Panamanian 
forests. Biotropica doi: 10.1111/btp.12473. 

3) Tiansawat, P., Davis, A.S., Berhow, M.A., Zalamea, P.-C. and Dalling, J.W. 2016. Erratum: Investment in 
Seed Physical Defence Is Associated with Species' Light Requirement for Regeneration and Seed Persistence: 
Evidence from Macaranga Species in Borneo. PLoS ONE 9:6(e99691). 

4) Khuankaew, S., Srithi, K., Tiansawat, P., Jampeetong, A., Inta, A. Wangpakapattanawong, P. 2014. 
Ethnobotanical study of medicinal plants used by Tai Yai in Northern Thailand. Journal of Ethnopharmacology 
151: 829-838. 

5) Tiansawat, P., Davis, A.S., Berhow, M.A., Zalamea, P.C., and Dalling, J.W. 2014. Investment in seed physical 
defence is associated with species' light requirement for regeneration and seed persistence: evidence from 
Macaranga species in Borneo. PLoS ONE 9(6): e99691. 

6) Tiansawat, P. and Dalling, J.W. 2013. Seed germination response to the ratio of red: far red reflects different 
selective pressures between tropical and temperate species. Plant Ecology 214: 751-764. 

 
 



73 

äîÈéóëÖäóÉóäã° Õä. îæõë Ëóä°Ü 
1) Chawanrut Tamikanon and Alice Sharp, 2018, Quality of soil from agricultural terrace in comparison with other 

types of land use, a case study in Nan province, Thailand. GMSARN International Journal, Vol. 12, No. 3, 
September 2018, pp. 145-150. 

2) Phonthip Vatwongsathip, Nattharika Rittippant, and Alice Sharp, 2018, Study on environment impact of tourism 
industry in historical zone in Meuang district, Nan province, Thailand. GMSARN International Journal, Vol. 12, 
No. 3, September 2018, pp. 151-157. 

3) Sukholthaman Pitchayanin, Chanvarasuth Pisit, and Alice Sharp, 2017, Analysis of waste generation variables 
and people³s attitudes towards waste management system: a case of Bangkok. Journal of Material Cycles 
and Waste Management.  Vol 19(2):645-656. 

4) Li Liang and Alice Sharp, 2017, Determination of the knowledge of e-waste disposal impacts on the 
environment among different educational and income levels in China, Laos, and Thailand. Journal of Material 
Cycles and Waste Management. Vol 19(2) 906-916. 

5) Boonpa Siriporn and Alice Sharp, 2017, A comparative analysis of alternative fuels for Thailand³s palm oil 
industry: A case study for Refuse Derived Fuels (RDF). Energy Sources, Part A: Recovery, Utilization, and 
Environmental Effects.  Published online: 10 Feb 2017. 

6) Boonpa Siriporn and Alice Sharp, 2017, Waste-to-Energy Policy in Thailand. Energy Sources, Part B: 
Economics, Planning, and Policy. Published online 03 March, 2017 

7) Li Liang and Alice Sharp, 2016, Determination of the knowledge of e-waste disposal impacts on the 
environment among different gender and age groups in China, Laos, and Thailand. Waste Management and 
Research. Vol. 34(4) 388-395. 

8) Sukholthaman Pitchayanin and Alice Sharp, 2016, A System dynamics model to evaluate effects of source 
separation of municipal solid waste management: A case of Bangkok, Thailand. Waste Management Vol. 
52(2016) 50-61. 

9) Li Liang and Alice Sharp, 2016, Development of an analytical method for quantitative comparison of the e-
waste management systems in Thailand, Laos, and China. Waste Management & Research. Vol 34(11) 1184-
1191. 

10) Mwema Felix and Alice Sharp, 2016, A survey on pesticide awareness and management practices in Tanzania. 
GMSARN International Journal vol.10 (2016)121-128.  

11) Chhay Hoklis and Alice Sharp, 2014, Comparison of GHG emission from municipal solid waste management 
technology in selected cities in Cambodia. Advance Materials Research Vols.931-932(2014) Pp. 645-649. 

12) Chhay Hoklis and Alice Sharp, 2014, Greenhouse gas emission from municipal solid waste in Phnom Penh, 
Cambodia. GMSARN International Journal. Vol 8 No. 3 Pp.73-78. 

 
îóÉóäã° Õä. áúâõéä° ØòÛØõâĀÕÈ 

1) Thuptimdang, P., Limpiyakorn, T., and Khan, E., 2017, Dependence of toxicity of silver nanoparticles on 
Pseudomonas putida biofilm structure. Chemosphere, 188, pp. 199-207. 

2) Giao, N.T., Limpiyakorn, T., Kunapongkiti, P., Thuptimdang, P., and Siripattanakul-Ratpukdi, S., 2017, 
Influence of silver nanoparticles and liberated silver ions on nitrifying sludge: ammonia oxidation inhibitory 
kinetics and mechanism. Environmental Science and Pollution Research, 24(10), pp. 9229-9240. 



74 

3) Thuptimdang, P., Limpiyakorn, T., and Khan, E., 2017, Effect of Sub-Lethal Concentrations of Silver 
Nanoparticles on Pseudomonas putida Biofilm Formation. The 6th International Conference on Environmental 
Engineering, Science and Management. 

4) Thuptimdang, P., Limpiyakorn, T., McEvoy, J., Prüß, B., and Khan, E., 2015, Effect of silver nanoparticles on 
Pseudomonas putida biofilms at different stages of maturity. Journal of Hazardous Materials, 290, pp. 127-
133. 

5) Suryawanshi, A., Thuptimdang, P., Byrom, J., Khan, E., and Gelling, V., 2014, Template free method for the 
synthesis of Ag·PPy core·shell nanospheres with inherent colloidal stability. Synthetic Metals, 197, pp. 134-
143. 

6) Sairiam, S., Thuptimdang, P., and Painmonkul, P., 2016, Decolorization of Reactive Black 5 Wastewater by 
Fenton Process. The 5th International Conference on Environmental Engineering, Science and Management. 

 
îóÉóäã° Õä. Øõßã°ëùÅÚÙ° Åù­âĀëÈ 

1) Khumsaeng, T., 2018, The Influence of Meteorology on ambient PM2.5 and PM10 concentration in Chiang 
Mai. In, Journal of Physics: Conference Series, Volume 1144, Siam Physics Congress 2018 (SPC2018) A 
Creative Path to Sustainable Innovation21·23 May 2018, Pitsanulok, Thailand :1-11 
(https://iopscience.iop.org/article/10.1088/1742-6596/1144/1/011001/pdf) 

Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ëâßä ÉòÚØäñ 
1) Janta R., Chantara, S.* 2017. Tree bark as bioindicator of metal accumulation from road traffic and air quality 

map: A case study of Chiang Mai, Thailand. Atmospheric Pollution Research 8, 956-967. (Impact factor 2016: 
1.637). 

2) Tsay S-C., Maring H. B., Lin, N-H., Buntoung S., Chantara S., Chuang H-C., Gabriel P.M., Goodloe C.S., 
Holben B. N., Hsiao T-C., Hsu N.C., Janjai S., Lau W.K.M., Lee C-T., Lee J., Loftus A.M., Nguyen A.X., 
Nguyen C.M., Pani S.K., Pantina P., Sayer A.M., Tao W-K., Wang S-H., Welton E.J., Wiriya W., Yen M-C. 
2016. Satellite-Surface Perspectives of Air Quality and Aerosol-Cloud Effects on the Environment: An 
Overview of 7-SEAS/BASELInE.  Aerosol and Air Quality Research 16, 2581·2602. (Impact factor 2016: 
2.606).   

3) Khamkaew C., Chantara S.*, Janta R., Pani S.K., Prapamontol T., Kawichai S., Wiriya W., Lin N.-H. 2016. 
Investigation of Biomass Burning Chemical Components over Northern Southeast Asia during 7-
SEAS/BASELInE 2014 Campaign. Aerosol and Air Quality Research. 16(11), 2655-2670. (Impact factor 2015: 
2.393). 

4) Wiriya W., Chantara S.*, Sillapapiromsuk S. and Lin N.H. 2016. Emission Profiles of PM10-Bound Polycyclic 
Aromatic Hydrocarbons from Biomass Burning Determined in Chamber for Assessment of Air Pollutants from 
Open Burning. Aerosol and Air Quality Research. 16(11), 2716-2727. (Impact Factor 2015: 2.393). 

5) Naksen W., Prapamontol T., Mangklabruks A., Chantara S., Thavornyutikarn P., Robsond M. G., Ryane P. 
B., Panuwet P. 2016. A single method for detecting 11 organophosphate pesticides in human plasma and 
breastmilk using GC-FPD. Journal of Chromatography B. 1025, 92-104. (Impact Factor 2015: 2.687). 

6) Pani S.K., Wang S.-H., Lin N.-H., Lee C.-T., Tsay S.-C., Holben B.N., Janjai S., Hsiao T.-C., Chuang M.-T., 
Chantara S. 2016. Radiative effect of springtime biomass-burning aerosols over northern indochina during 7-
SEAS/BASELInE 2013 campaign. Aerosol and Air Quality Research. 16(11), 2802-2817. (Impact factor 2015: 
2.393). 



75 

7) Pani S.K., Wang S.-H., Lin N.-H., Tsay S.-C., Lolli S., Chuang M.-T., Lee C.-T., Chantara S., Yu J.-Y. 2016. 
Assessment of aerosol optical property and radiative effect for the layer decoupling cases over the northern 
South China Sea during the 7-SEAS/Dongsha Experiment. Journal of Geophysical Research: Atmospheres 
121(9), 4894-4906. (Impact factor 2015: 3.318). 

8) Hsiao T.-C., Ye W.-C., Wang S.-H., Tsay S.-C., Chen W.-N., Lin N.-H., Lee C.-T., Hung H.-M., Chuang M.-
T., Chantara S. 2016. Investigation of the CCN activity, BC and UVBC mass concentrations of biomass 
burning aerosols during the 2013 BASELInE campaign. Aerosol and Air Quality Research. 16(11), 2742-2756. 
(Impact factor 2015: 2.393). 

9) Pantina P., Tsay S.-C., Hsiao T.-C., Loftus A.M., Kuo F., Ou-Yang C.-F., Sayer A.M., Wang S.-H., Lin N.-H., 
Christina Hsu N., Janjai S., Chantara S., Nguyen A.X. 2016. COMMIT in 7-SEAS/BASELINE: Operation of 
and observations from a novel, mobile laboratory for measuring in-situ properties of aerosols and gases. 
Aerosol and Air Quality Research. 16(11), 2728-2741. (Impact factor 2015: 2.393). 

10) Sayer A.M., Christina Hsu N., Hsiao T.-C., Pantina P., Kuo F., Ou-Yang C.-F., Holben B.N., Janjai S., Chantara 
S., Wang S.-H., Loftus A.M., Lin N.-H., Tsay S.-C. 2016. In-situ and remotely-sensed observations of biomass 
burning aerosols at Doi Ang Khang, Thailand during 7-SEAS/BASELInE 2015. Aerosol and Air Quality 
Research. 16(11), 2786-2801. (Impact factor 2015: 2.393). 

11) Bootdee S., Chantara S.* and Prapamontol T. 2016. Determination of PM2.5 and polycyclic aromatic 
hydrocarbons from incense burning emission at shrine for health risk assessment. Atmospheric Pollution 
Research. 7(4), 680-689. (Impact factor 2015: 1.401). 

12) Tala W., Chantara S.*, Thiansem S. and Rayanakorn M. 2016. Development of low-cost passive sampler 
from cow bone char for sampling of volatile organic compounds. International journal of Environmental Science 
and Technology. 13(7), 1685-1696. (Impact factor 2015: 2.344). 

13) Chankachang P., Chantara, S., Punyanitya, S., Saelee, C. and Thiansem, S. 2016. Treatment of wastewater 
from rubber processing using hydroxyapatite and Lampang clay nanocomposite filters. Key Engineering 
Materials 675-676, 81-84. (Impact factor 2015: 0.39). 

14) Phornwisetsirikun W., Prapamontol, T., Chantara, S., Thavornyutikarn, P., Rangkakulnuwat, S., 2016. A simple 
device for collecting exhaled breath condensate (EBC) to study inflammatory biomarkers of PM10 exposure 
in Thai schoolchildren. Chiang Mai University Journal of Natural Sciences 15(1), 39-48.  

15) Naksen, W.,  Prapamontol, T.,  Mangklabruks, A.,  Chantara, S.,  Thavornyutikarn, P.,  Srinual, N.,  Panuwet, 
P.,  Barry Ryan, P.,  Riederer, A.M. and Barr, D.B.. 2015. Associations of maternal organophosphate pesticide 
exposure and PON1 activity with birth outcomes in SAWASDEE birth cohort, Thailand. Environmental 
Research. 142, 288-296. (Impact factor 2014: 4.373) 

16) Ou-Yang, C.-F., Yen, M.-C., Lin, T.-H., Wang, J.-L., Schnell, R.C., Lang, P.M., Chantara, S., and Lin, N.H. 
2015. Impact of equatorial and continental airflow on primary greenhouse gases in the northern South China 
Sea. Environmental Research Letters. 10(6).  (Impact factor 2014: 3.906). 

17) Walgraeve, C., Chantara, S., Sopajaree, K., De Wispelaere, P., Demeestere, K., and Van Langenhove, H. 
2015. Quantification of PAHs and oxy-PAHs on airborne particulate matter in Chiang Mai, Thailand, using gas 
chromatography high resolution mass spectrometry. Atmospheric Environment. 107, 262-272. (Impact factor 
2013: 3.281) 



76 

18) Pakpahan, E.N., Isa, M.H., Kutty, S.R., Chantara, S., Wiriya and W., Farooqi, I.H. 2015. Effect of excess air 
on polycyclic aromatic hydrocarbons removal from petroleum sludge using thermal treatment with additives. 
Journal of Scientific and Industrial Research. 74(4), 245-249. (Impact factor 2014: 0.500) 

19) Hassarangsee, S, Chantara, S., Whangchai, K. and Uthaibutra, J. 2015. Photocatalysis of titanium dioxide to 
decompose pesticide ethion in tangerine fruit. Acta Horticulturae. 1088, 359-362.  

20) Wang S.-H.*, Welton E.J., Holben B.N., Tsay S.C., Lin N.-H., Giles D., Stewart S.A., Janjai S., Nguyen X.A., 
Hsiao T.C., Chen W.N., Lin T.-H., Buntoung S., Chantara S. and Wiriya W., 2015. Vertical Distribution and 
Columnar Optical Properties of Springtime Biomass-Burning Aerosols over Northern Indochina during 2014 
7-SEAS Campaign. Aerosol and Air Quality Research. 15, 2037·2050. (Impact factor 2014: 2.094).  

21) Pakvilai N., Prapamontol T., Thavornyutikarn P., Mangklabruks A., Chantara S., Hongsibsong S. and Santasup 
C. 2015. A simple and sensitive GC-ECD method for detecting synthetic pyrethroid insecticide residues in 
vegetable and fruit samples. Chiang Mai Journal of Science. 42(1), 197-208. (Impact factor 2013: 0.418). 

22) Phansawan B. Prapamontol T., Thavornyutikarn P., Chantara S., Mangklabruks A. and Santasup C. 2015. A 
Sensitive Method for Determination of Carbendazim Residue in Vegetable Samples Using HPLC-UV and Its 
Application in Health Risk Assessment. Chiang Mai Journal of Science. 42(3), 681-690. (Impact factor 2013: 
0.418). 

23) Amnuaylojaroen T., Barth M.C., Emmons L.K., Carmichael G.R., Kreasuwun J., Prasitwattanaseree S.  and 
Chantara S. 2014. Effect of different emission inventories on modeled ozone and carbon monoxide in 
Southeast Asia. Atmospheric Chemistry and Physics.  14(23), 12983-13012. (Impact factor 2013: 5.298) 

24) Lin, N.-H.  , Sayer, A.M., Wang, S.-H., Loftus, A.M., Hsiao, T.-C., Sheu, G.-R., Hsu, N.C., Tsay, S.-C., 
Chantara, S. 2014. Interactions between biomass-burning aerosols and clouds over Southeast Asia: Current 
status, challenges, and perspectives. Environmental Pollution. 195, 292-307. (Impact factor 2013: 3.902) 

25) Phornwisetsirikun, W., Prapamontol, T. ,  Rangkakulnuwat, S.,  Chantara, S.,  Tavornyutikarn, P. 2014. 
Elevated ambient PM10 levels affecting respiratory health of schoolchildren in Chiang Mai, Thailand. Chiang 
Mai University Journal of Natural Sciences. 13(3), 345-354. 

26) Phansawan B., Prapamontol T., Thavonyutikarn P., Chantara S., Mangklabruks A. and Santasup C. 2014. A 
Sensitive Method for Determination of Carbendazim Residue in Vegetable Samples using HPLC-UV and Its 
Application in Health Risk Assessment. Chiang Mai Journal of Science. 42 (3), 681-690. (Impact factor 2013: 
0.418). 

27) Chankachang, P., Chantara, S., Punyanitya, S. , Saelee, C. 2014. Treatment of wastewater using porous 
ceramics of hydroxyapatite. Advanced Materials Research.  979, 66-69. 

28) Thiphom, S., Prapamontol, T., Chantara, S.,Mangklabruks, A., Suphavilai, C., Ahn, K.C., Gee, S.J., Hammock, 
B.D. 2014. Determination of the pyrethroid insecticide metabolite 3-PBA in plasma and urine samples from 
farmer and consumer groups in northern Thailand. Journal of Environmental Science and Health - Part B 
Pesticides, Food Contaminants, and Agricultural Wastes 49 (1), 15-22. (Impact factor 2013: 1.234). 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ËõÖËæ ÝæóäòÂê° 

1) Kullasoot, S., Intrarasattayapong, P. and Phalaraksh, C. 2017. Use of Benthic Macroinvertebrates as 
Bioindicators of Anthropogenic Impacts on Water Quality of Mae Klong River, Western Thailand. Chiang Mai 
Journal of Science (In Press). 



77 

2) Kullasoot, S., Netpae, T. and Phalaraksh, C. 2016. Histopathological Effects of Pulp and Paper Mill Effluent 
on the Digestive Glands of River Snails, Filopaludina martensi (Gastropoda, Viviparidae) in the Mae Klong 
River, Western Thailand. International Journal of Applied Environmental Science 11(4): 905-913. 

3) Weeraprapan, P., Phalaraksh, C., Chantara, S. and Kawashima, M. 2015. Water quality monitoring and 
cadmium concentration in the sediments of Mae Tao Stream, Mae Sot District, Tak Province, Thailand. 
International Journal of Environmental Science and Development 6(2): 142-146. 

4) Netpae, T., Suckley, S. and Phalaraksh, C. 2015. Cadmium tolerance fungi Isolated from polluted site in the 
Mae Tao Creek, Thailand. Advanced Studies in Biology 1: 29-37. 

5) Jitmanee, C., Chantara, S. and Phalaraksh, C. 2014. Acid effect on ion changes from haemolymph of 
Orthetrum sabina Nymph. Advances in Environmental Biology 8(21): 313-318. 

6) Jaihao, R. and Phalaraksh, C. 2014. The first description of the larva of Neoperla gordonae Stark, 1983 and 
re-description of Cryptoperla meo Stark, 1989 from Huai Nam Dung National Park, Thailand. Chiang Mai 
Journal of Science 41(1): 237-242. 

7) Jitmanee, C., Chantara, S. and Phalaraksh, C. 2014 .Heavy metals and ion concentrations in acidic coal mine 
reservoir in Lamphun province, Thailand. Scholarly Journal of Biological Science 3(2): 18-24. 

8) Netpae, T., Suckley, S. and Phalaraksh, C. 2014. Biosorption of Cd2+ from aqueous solutions by tolerant 
fungus Humicola sp. Advances in Environmental Biology 8(21): 308-312. 

9) Wongsanoon, J., Jatisatienr, A., Mungkornasawakul, P. and Phalaraksh, C. 2014. Macroinvertebrate functional 
feeding groups of the Rajjaprabha Dam, Surat Thani, Thailand. Scholarly Journal of Biological Science 3(1): 
7-17. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ßõËÎó âòÈÂäîòéèÂùæ 

1) Potikanond, S.; Sookkhee, S.; Takuathung, M.N.; Mungkornasawakul, P. Wikan, N.; Smith, D.R.; Nimlamool, 
W.* Kaempferia parviflora Extract Exhibits Anti-Cancer Activity against HeLa Cerical Cancer Cells. 2017. 8. 
630. 

2) Panyakaew, J.; Sookkhee, S.; Rotarayanont, S.; Kittiwachana, S;  Wangkarn, S; Mungkornasawakul, P.*. 
Chemical Variation and Potential of Kaempferia Oils as Larvicide Against Aedes aegypti. Journal of Essential 
Oil Bearing Plants. 2017. 20:4, 1044-1056.  

3) Phetsang, S.; Panyakaew, J.;  Wangkarn, S.; Chandet, N.; Inta, A.; Kittiwachana,S.; Pyne,S.; 
Mungkornasawakul, P.*. Chemical diversity and anti-acne inducing bacterial potentials of essential oils from 
selected Elsholtzia species. 2017. Natural Product research. 1478-6427. 

4) Ngonyani, A. M.; Panyakaew, J.; Wangkarn, S.*; Ounnunkad, K.*; Mungkornasawakul, P.*. Mixed Iron Oxide 
Nanoparticle-Based Colorimetric Assay for the Detection of Selected Organophosphate Pesticides. 
Proceeding. 572-579. The International Congress on Chemical, Biological and Environmental Sciences 
(ICCBES 2017), Kyoto, 9-11 May, 2017. 

5) Pyne, S. G..*; Jatisatienr, A.; Mungkornasawakul,, P.; Ung, A. T.;  Limtrakul, P.; Sastraruji, T.; Sastraruji, K.; 
Chaiyong, S.; Umsumarng, S.; Baird M. C.; Dau, X. D.; Ramli, R. A. Phytochemical, Synthetic and Biological 
Studies on Stemona and Stichoneuron Plants and Alkaloids: A Personal Perspective. Natural Product 
Communications. 2017. 12 (8), 1365 · 1369 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ëùØÙóÙä ăËãÿäøîÈéäö 



78 

1) K.H. Sameera M. Dharmadasa, S. Chairuangsri, S. Saenton, and A. Jampeetong, 2018, Effects of Hydraulic 
Retention Time on the Pilot-Scale Activated Sludge and Floating Aquatic Macrophytes Wetland System for 
Treatment of Cafeteria Wastewater. International Journal of Advances in Science Engineering and Technology, 
6(1): 48-53. 

2) Chairuangsri, S., Whangchai, N. and Jampeetong, A. 2014. Responses of water Spinach (Ipomoea aquatic 
Forssk.) on growth, morphology, uptake rate and nutrients allocation under high NH4+ concentration. Chiang 
Mai Journal of Science 41(2): 324-333 

3) Hossain, F., Elliott, S. and Chairuangsri, S. 2014.  Effectiveness of direct seeding for forest restoration on 
severely degraded land in Lampang province, Thailand. Open Journal of Forestry 4(5): 512-519. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. èÚóäòÂê° ăÌßòÚÙ°ĀÂ­è 

1) Buaruang, K., Boonpragob, K., Mongkolsuk, P., Sangvichien, E., Vongshewarat, K., Polyiam, W., Rangsiruji, 
A., Saipunkaew, W., Naksuwankul, K., Kalb, J., Parnmen, S., Kraichak, E., Phraphuchamnong, P., Meesim, 
S., Luangsuphabool, T., Nirongbut, P., Poengsungnoen, V., Duangphui, N., Sodamuk, M., Phokaeo, S., Molsil, 
M., Aptroot, A., Kalb, K., Luecking, R. and Lumbsch, L.. 2017. A new checklist of lichenized fungi occurring 
in Thailand. MycoKeys 23: 1-91. 

2) Lucking, R., Johnston, M.K., Aptroot, A., Kraichak, E., Lendemer, J.C., Boonpragob, K., Cáceres, M.E.S., Ertz, 
D., Ferraro, L.I., Jia, Z., Kalb, K., Mangold, A., Manoc, L., Mercado-díaz, J.A., Moncada, B., Mongkolsuk, P., 
Papong, K.B., Parnmen, S., Peláez, R.N., Poengsungnoen, V., Rivas Plata, E. Saipunkaew, W., Sipman, 
H.J.M. Sutjaritturakan, J., Van den Broeck, D., Von Konrat, M., Weerakoon, G. and Lumbsch, H.T. 2014. One 
hundred and seventy-five new species of Graphidaceae: closing the gap or a drop in the bucket? Phytotaxa 
189(1): 7·38. 

3) Dathong, W. Thanee, N., Saipunkaew, W., Potter, M.A. and Thanee, T. 2014. Air Pollution Influences Epiphytic 
Lichen Diversity in the Northeast of Thailand. Advanced Materials Research 1030-1032: 287-291. 

4) Sutjaritturakan, J., Saipunkaew, W., Boonpragob, K. and Kalb, K. 2014. New species of Graphidaceae 
(Ostropales, Lecanoromycetes) from southern Thailand. Phytotaxa 189(1): 312·324. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ÙÚöãó ÿÉÖõãóÚùÂäÂùæ 

1) Orakij, W., Chetiyanukornkul, T., Chuesaard, T. and Toriba, A. 2017. Personal inhalation exposure to 
polycyclic aromatic hydrocarbons and their nitro-derivatives in rural residents in Northern Thailand. 
Environmental Monitoring and Assessment, Article in Press. Accepted, Doi: 10.1007/s10661-017-6220-z. 1-
11 

2) Orakij, W., Chetiyanukornkul, T., Kasahara, C., Boongla, Y., Chuesaard, T., Furuuchi, M., Hata, M., Tang, N., 
Hayakawa K. and Toriba, A. 2017. Polycyclic aromatic hydrocarbons and their nitro-derivatives from indoor 
biomass fueled cooking in two rural areas of Thailand: A case study. Air Quality Atmospheric and Health, 
Article in Press. Accepted, Doi: 20.1007/s11869-017-0467-y. 1-15. 

3) Praphutphitthaya, P., Tiyayon, C., Chetiyanukornkul T. and Pankasemsuk, T. 2016. Effect of brassin-like 
substance on the quality of early germinated arabica coffee bean (Coffea arabica L.). Pakistan Journal of 
Biotechnology 13(3): 165-172. 



79 

4) Chuesaard, T., Chetiyanukornkul, T., Kameda, T., Hayakawa, K., and Toriba, A. 2014. Influence of biomass 
burning on the levels of atmospheric polycyclic aromatic hydrocarbons and their nitro derivatives in Chiang 
Mai, Thailand. Aerosol and Air Quality Research 14(4): 1247-1257. 

 
îóÉóäã° Õä. è¬óÚ èõäõãó 

1) Khamkaew, C.,  Chantara, S.,  Janta, R.,  Pani, S.K.,  Lin, N.H., Prapamontol, T. , Kawichai, S., and Wiriya, 
W., 2016. Investigation of Biomass Burning Chemical Components over Northern Southeast Asia during 7-
SEAS/BASELInE 2014 Campaign. Aerosol and Air Quality Research, 16(11), 2655-2670 

2) Khamkaew, C.,  Chantara, S.,  and Wiriya, W., 2016. Atmospheric PM2.5 and Its Elemental Composition from 
near Source and Receptor Sites during Open Burning Season in Chiang Mai, Thailand. International Journal 
of Environmental Science and Development, 7( 6) ,436-440 

3) Wiriya, W.,  Sato,  K., Chantara, S.,  Sillapapiromsuk,  S., Punsompong,  P., 2016 . Temporal distribution of 
atmospheric nitrogen deposition and correlation with biomass burning, Chiang Mai (Thailand) during 2008-
2012. . EANET Science Bulletin3, (Accepted) 

4) Wang, S.H., Welton, E.J., Holben, B.N., Tsay, S.C., Lin, N.H., Giles, D., Stewart, S. A., Janjai, S.,  Nguyen, 
X.A., Hsiao, T.C., Chen, W.N., Lin, T.H.,  Buntoung, S., Chantara, S., Wiriya, W., 2015. Vertical Distribution 
and Columnar Optical Properties of Springtime Biomass-Burning Aerosols over Northern Indochina during 
2014 7-SEAS Campaign. Aerosol and Air Quality Research 15(5), 2037-2050. 

5) Wiriya, W., Chantara,  S., Sillapapiromsuk, S., and Lin, N.H. Emission Profiles of PM10-Bound Polycyclic 
Aromatic Hydrocarbons from Biomass Burning Determined in Chamber for Assessment of Air Pollutants from 
Open Burning. Aerosol and Air Quality Research, doi: 10.4209/aaqr.2015.04.0278 

6) Pakpahan E.N., Isa M.H., Kutty S.R.M., Chantara S. Wiriya W. and Faye I. 2015. Effect air on polycyclic 
aromatic hydrocarbon removal from petroleum sludge using thermal with additives. Journal of Scientific & 
Industrial Research 74, 245-249. (Impact factor 2013: 0.500). 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ØõÚÂä ÂòÚãóÚö 

1) W. Somboot, J. Jakmunee, T.Kanyanee*, An exploiting of cost-effective direct current conductivity detector in 
gas diffusion flow injection system, Talanta 170 (2017) 298.  

2) P. Jaikang, K. Grudpan, T. Kanyanee*, Conductometric Determination of Ammonium Ion with a Mobile Drop, 
Talanta 132 (2015) 884,  DOI.10.1016/j.talanta.2014.10.046. 

3) B. Yang, M. Zhang, T. Kanyanee, B. N. Stamos, and P. K. Dasgupta, An Open Tubular Ion Chromatograph, 
Anal.Chem. 86 (2014) 11554, DOI: 10.1021/ac503249t. 

 
 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. Éöäßä ÿßÂÿÂóñ 

1) 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(3): 
1092-1099. 

2) Pruetiworanan, S., Duangjan, K., Pekkoh, J., Peerapornpisal, Y. and Pumas, C. 2017. Effect of pH on heat 
tolerance of hot spring diatom Achnanthidium exiguum AARL D025·2 in cultivation.  Journal of Applied 
Phycology 1-7. 



80 

3) Boonma, S., Chaiklangmuang, S., Chaiwongsar, S., Pekkoh, J., Pumas, C., Ungsethaphand, T., Tongsiri, S. 
and Peerapornpisal, Y. 2015. Enhanced carbon dioxide fixation and bio-oil production of microalgal consortium. 
Clean·Soil, Air, Water. 43(5): 761·766. 

4) Boonma, S., Vacharapiyasophon, P., Peerapornpisal, Y., Pekkoh, J. and Pumas, C. 2014. Isolation and 
cultivation of Botryococcus braunii Kützing from northern Thailand. Chiang Mai Journal of Science 41(2): 298·
306. 

5) Dittamart, D., Pumas, C., Pekkoh, J. and Peerapornpisal, Y. 2014. The effect of organic carbon source and 
light-dark period on growth and lipid accumulation of Scenedesmus sp. AARL G022 under mixotrophic culture. 
Maejo International Journal of Science and Technology 8(2): 198·206. 

6) Motham, M., Pekkoh, J. and Peerapornpisal, Y. 2014. Edible cyanobacteria (Nostochopsis spp.) from glass 
house, Queen Sirikit Botanical Garden, Thailand. Advance Journal of Food Science and Technology 6(3): 
303-307.  

7) Prasertsin, T., Pekkoh, J., Pathom-Aree, W. and Peerapornpisal, Y. 2014.  Diversity, new and rare taxa of 
Pediastrum spp. in some freshwater resources in Thailand. Chiang Mai J. Sci. 41(5.1): 1065-1076.   

 
îóÉóäã° Õä. ÿÕöã ßÚõÖÚó× ĀËÚÚîÚ 

1) Shannon, D. P. and Elliott, S. 2017. Developing aerial seeding by UAVs: lessons from direct seeding. 
Proceeding of 1st workshop on Automated Forest Restoration (AFR): Could robots revive rainforests?, (28-
31 October 2015) Chiang Mai. pp. 74-83. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ÜäñëõØÙõċ èòÈáÅßòÓÚèÈé° 

1) Berti, P., Desrochers, R.E., Hoi Pham Van, An LêVŇn, Ngo Tung Duc, Ky Hoang The, Nga Le Thi and 
Wangpakapattanawong, P. 2016. The process of developing a nutrition-sensitive agriculture intervention: A 
multi-site experience. Food Security 8(6): 1053-1068. 

2) Inta, A., Balslev, H., Gustafsson, M.H.G., Frydenberg, J., Kampuansai, J., Wangpakapattanawong, P., 
Popluechai, S., Pei, S., Trisonthi, C. and Lambertini, C. 2016. Genetic diversity patterns of rice (Oryza sativa 
L.) landraces after migration by Tai Lue and Akha between China and Thailand. Genetic Resources and Crop 
Evolution 63(5): 845-858. 

3) Panyadee, P., Balslev, H., Jampeetong, A., Wangpakapattanawong, P. and Inta, A. 2016. Woody plant 
diversity in urban homegardens in northern Thailand. Economic Botany 70(3): 285-302. 

4) Pothasin, P., Compton, S. and Wangpakapattanawong, P. 2016. Seasonality of leaf and fig production in 
Ficus squamosa, a fig tree with seeds dispersed by water. PloS ONE 11(3): e0152380.doi:10.1371/ 
journal.pone.0152380. 

5) Tanming, W., Inta, A., Jampeetong, J. and Wangpakapattanawong, P. 2016. Ficus beipeiensis S.S. Chang 
(Moraceae), a new record for Thailand. Thai Journal of Botany 7(2): 111-113. 

6) Kavinchan, N., Wangpakapattanawong, P., Elliott, S., Chairuangsri, S. and Pinthong, J. 2015. Soil organic 
carbon stock in restored and natural forests in northern Thailand. KKU Research Journal 20(3): 294-304. 

7) Junsongduang, A., Balslev, H., Jampeetong, A., Inta, A. and Wangpakapattanawong, P.  2014. Woody plant 
diversity in sacred forests and fallows in Chiang Mai, Thailand. Chiang Mai Journal of Science 41(5/1): 1132-
1149. 



81 

8) Junsongduang, A., Balslev, H., Inta, A., Jampeetong, A. and Wangpakapattanawong, P.  2014. Karen and 
Lawa medicinal plant use: Uniformity or ethnic divergence? Journal of Ethnopharmacology 151(1): 517-527. 

9) Khuankaew, S., Srithi, K., Tiansawat, P., Jampeetong, A., Inta, A. and Wangpakapattanawong, P.  2014. 
Ethnobotanical study of medicinal plants used by Tai Yai in Northern Thailand. Journal of Ethnopharmacology 
151(2): 829-838. 

10) Pothasin, P., Compton, SG. and Wangpakapattanawong, P. 2014. Riparian Ficus tree communities: the 
distribution and abundance of riparian fig trees in Northern Thailand. Plos One. 9(10): e108945 

11) Vannoordwijk, M., Bizard, V., Wangpakapattanawong, P., Tata, HL., Villamor, G., and Leimona, B. 2014. Tree 
cover transitions and food security in Southeast Asia. Global Food Security 3(3-4): 200-208. 

 
Dr. Stephen D. Elliot 

1) Kavinchan, N., Wangpakapattanawong, P., Elliott, S., Chairuangsri, S. and Pinthong, J. 2015. Use of the 
framework species method to restore carbon flow via litterfall and decomposition in an evergreen tropical 
forest ecosystem, Northern Thailand. Kasetsart Journal-Natural Science 49(4): 639-650. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° Õä. ÿÕËó ØóÜòÎÎó 

1) Suriyawong, P., Thapanya, D., Bergey, E.A. and Chantaramongkol, P. 2015. Macroinvertebrate community 
response to habitat alteration in a regulated mountain stream in Doi Suthep-Pui National Park, Thailand. 
Entomological Research Bulletin 31(1): 32-40. 

2) ÖäöéõæÜ° ÂõäëâùØäóÚÚØ° Āæñ ÿÕËó ØóÜòÎÎó. 2559. Âóäé÷ÂêóÅùÔëâÛòÖõÚČĈóØóÈÂóãáóßÿÅâö ĀæñëòÖè°ăâ¬âöÂäñÕúÂëòÚ
ìæòÈÃÚóÕĂìÎ¬ÿßøćîÖõÕÖóâÅùÔáóßÚČĈóĂÚæČóÙóäĀâ¬Ø¬óË­óÈ ÉòÈìèòÕÿËöãÈĂìâ¬. ÿîÂëóäÂóäÜäñËùâèõËóÂóä the 6th 
Benjamitra Network. ÂóäÜäñËùâèõËóÂóääñÕòÛËóÖõĀæñäñÕòÛÚóÚóËóÖõ ÿÛÎÉâõÖäèõËóÂóä. (26 ßåêáóÅâ 2559) Ô 
âìóèõØãóæòãàóä°îöëÿØîä°Ú ÿËöãÈĂìâ¬. ìÚ­ó 2800-2810. 

 
Ýú­Ë¬èãéóëÖäóÉóäã° èöäñéòÂÕõċ äù¬ÈÿäøîÈèÈé° 

1) Marueng, V., Roongruangwongse, W., Thapanya, D. and Phalaraksh, C. 2016. Effects of Check Dam on 
Macroinvertebrate Communities in Huai Ton Kok Watershed, Chiang Mai Province, Thailand. Proceedings of 
The 16th World Lake Conference ´Lake Ecosystem Health and Its Diversity and Risks of Extrinctionµ, 
November 7-11th, 2016. Discovery Kartika Plaza Hotel, Bali-Indonesia. pp. 428-433. 

 
äîÈéóëÖäóÉóäã° Õä. ÉäúÎ ÉòÂäâùÔö 

1) Putnin T., Jumpathong W., Laocharoensuk R., Jakmunee J., Ounnunkad K., A sensitive electrochemical 
immunosensor based on poly (2-aminobenzylamine) film modified screen-printed carbon electrode for label-
free detection of human immunoglobulin G, Artificial Cells Nanomedicine, and Biotechnology, (2017)1-10. 

2) Wongsaipun S., Krongchai C., Jakmunee J., Kittiwachana S., Rice grain freshness measurement using rapid 
visco analyzer and chemometrics, Food Anal. Methods, xx (2017) xx-xx. 

3) Norfun P., Suree N.,  Kungwan N.,  Punyodom W., Jakmunee J.,  Ounnunkad K., Electrochemical Detection 
of Human Interleukin-15 Using a Graphene Oxide-modified Screen-printed Carbon Electrode, Anal. Lett., 50(7) 
(2017) 1112-1125. 

4) Insain P. and Jakmunee J., Flow Injection Amperometric Detection and Off-line Sequential Extraction Column 
for Fractionation of Phosphorus in Sediment, Chiang Mai J. Sci., 44(3) (2017) 965-976.  



82 

5) Thunkhamrak C., Reanpang P., Ounnunkad K., Jakmunee J., Sequential injection system with amperometric 
immunosensor for sensitive determination of human immunoglobulin G, Talanta, 171 (2017) 53·60. 

6) Somboot W., Jaroon Jakmunee and Kanyanee T., An exploiting of cost-effective direct current conductivity 
detector in gas diffusion flow injection system, Talanta, 170 (2017) 298-305. 
http://dx.doi.org/10.1016/j.talanta.2017.04.015 

7) Chuminjak Y., Daothong S., Kuntarug A., Phokharatkul D., Horprathum M., Wisitsoraat A., Tuantranont A., 
Jakmunee J., Singjai P., Highperformance Electrochemical Energy Storage Electrodes Based on Nickel 
Oxidecoated Nickel Foam Prepared by Sparking Method, ElectrochimicaActa, 238 (2017)298-309., 
http://dx.doi.org/10.1016/j.electacta.2017.03.190 

8) Chuntib P., Themsirimongkon S., Saipanya S., Jakmunee J., Sequential injection differential pulse 
voltammetric method based on screen printed carbon electrode modified with carbon nanotube/Nafion for 
sensitive determination of paraquat, Talanta, 170 (2017) 1-8. 

9) Yanu P., Jakmunee J., Down scaled Kjeldahl digestion and flow injection conductometric system for 
determination of protein content in some traditional northern Thai foods, Food Chem., 230 (2017) 572-577. 

10) Youngvises N., Suwannasaroj K., Jakmunee J., Al Suhaimi A., Multi-reverse flow injection analysis integrated 
with multi-optical sensor for simultaneous determination of Mn(II), Fe(II), Cu(II) and Fe (III) in natural waters, 
Talanta, 166 (2017) 369-374. 

11) Krongchai C., Funsueb S., Jakmunee J., Kittiwachana S., Application of multiple selfȤorganizing maps for 
classification of soil samples in Thailand according to their geographic origins, J. Chemometrics 31(2) (2017) 
e2871.  

12) Norfun P., Jumpathong W., Kungwan N., Jakmunee J., and Ounnunkad K., Electroanalytical Application of 
Screen-printed Carbon Electrode Modified with Conductive Graphene Oxide Poly(acrylic acid) Film for Label-
free Detection of Human Immunoglobulin G, Chem. Lett., 45 (2016) 1444-1446. 

13) Ratanasongtham P.,  Shank L., Jakmunee J., Watanesk R.,  Watanesk S., Fabrication of Ascorbic Acid 
Biosensor Based on Coupling Polyethylene Glycol Modified Silk Fibroin Membrane onto Glassy Carbon 
Electrode, Applied Mechanics and Materials, 835 (2016) 63-70. 

14) Junsomboon J. and Jakmunee J., Determination of Cadmium and Lead in Concrete Roofing Tiles by 
Differential Pulse Anodic Stripping Voltammetric Method, Chiang Mai J. Sci., 43(5) (2016)  1122-1131. 

15) Kanna M., Somnam S. and Jakmunee J., Preparation of an economic home-made Ag/AgCl electrode from 
silver recovered from laboratory wastes, Chiang Mai J. Sci., 43(4) (2016) 777-782. 

16) Paukpol A. and Jakmunee J., Greener Anodic Stripping Voltammetric Method Employing Bismuth Coated 
Screen-printed Electrode for Determination of Cadmium and Lead, CMU J. Nat. Sci., 15(1) (2016) 77-87. 

17) Jumpathong W., Jakmunee J., Ounnunkad K., A sensitive and disposable graphene oxide electrochemical 
immunosensor for  label-free detection of human immunoglobulin G, Anal. Sci., 32 (2016) 323-328. 

18) Upan J., Reanpang P., Chailapakul O., Jakmunee J., Flow injection amperometric sensor with a carbon 
nanotube modified screen printed electrode for determination of hydroquinone, Talanta, 146 (2016) 766-771. 

19) Boonmalai A., Jakmunee J., Kritsunankul O., Simultaneous Determination of Methanol and Ethanol Residues 
in Biodiesel by a Simple Headspace Single-Drop Microextraction and Gas Chromatography with Flame 
Ionization Detection, Naresuan Univ. J., 23(3) (2015) 109-119. 



83 

20) Chuminjak Y., Daothong S., Reanpang P.,Mensing JP., Phokharatkul D., Jakmunee J., Anurat Wisitsoraat, 
Adisorn Tuantranont and Pisith Singjai, Electrochemical energy-storage performances of nickel oxide films 
prepared by a sparking method, RSC Adv., 5 (2015) 67795 ·67802. 

21) Reanpang P., Themsirimongkon S., Saipanya S., Chailapakul O. and Jakmunee J., Cost-effective flow 
injection amperometric system with metal nanoparticle loaded carbon nanotube modified screen printed 
carbon electrode for sensitive determination of hydrogen peroxide, Talanta, 144 (2015) 868-874. 

22) Kaewwonglom N., Jakmunee J., Sequential Injection System with Multi-parameter Analysis Capability for 
Water Quality Measurement, Talanta, 144 (2015) 755-762. 

23) Chuntib P., Jakmunee J., Simple flow injection colorimetric system for determination of paraquat in natural 
water, Talanta, 144 (2015) 432-438. 

24) Pothipor C., Kungwan N., Jakmunee J., and Ounnunkad K., A Disposable and Flexible Graphene Electrode 
Fabricated by Inkjet Printing of Aqueous Surfactant-Free Graphene Oxide Dispersion, Chem. Lett., 44 (2015) 
800-802. 

25) Yanu P., Jakmunee J., Flow injection with in-line reduction column and conductometric detection for 
determination of total inorganic nitrogen in soil, Talanta, 144 (2015) 263-267. 

26) Youngvises N., Thanurak P., Chaida T., Jakmunee J.and Awadh Alsuhaimi, Double-Sided Microfluidic Device 
for Speciation Analysis of Iron in Water Samples: Towards Greener Analytical Chemistry, Anal. Sci., 
31(2015)365-370. 

27) Moonrungsee N., Pencharee S., Jakmunee J., Colorimetric analyzer based on mobile phone camera for 
determination of available phosphorus in soil, Talanta, 136 (2015) 204-209. 

28) Udnan Y., Jakmunee J.and Grudpan K., A simple continuous flow system for mole ratio determination and 
photometric titration, NU. International Journal of Science, 11(2) (2014) 42-51. 

29) Moonrungsee N., Shimamura T., Kashiwagi T., Jakmunee J., Higuchi K., Ukeda H. An automated sequential 
injection spectrophotometric method for evaluation of tyramine oxidase inhibitory activity of some flavonoids, 
Talanta, 122 (2014) 257-263. 

30) Somnam S., Motomizu S., Grudpan K. and Jakmunee J., Hydrodynamic Sequential Injection with Stopped-
flow Procedure for Consecutive Determination of Phosphate and Silicate in Wastewater, Chiang Mai J. Sci. 
41(3) (2014) 606-617. 

31) Yodthongdee Y., Sooksamiti P., Jakmunee J. and Lapanantnoppakhun S., Uptake of Nutrients in Vegetables 
Grown on FGD-Gypsum-Amended Soils, Oriental J. Chem. 29(3) (2013) 1027-1032. 

32) Insain P., Khonyoung S., Sooksamiti P., Lapananatnoppakhun S., Jakmunee J., Kate Grudpan, Katja Zajicek, 
and Supaporn Kradtap Hartwell, Green Analytical Methodology Using Indian Almond (Terminalia Catappa L.) 
Leaves Extract for Determination of Aluminum Ion in Waste Water from Ceramic Factories, Anal. Sci. 29(6) 
(2013) 655-659. 

33) Youngvises N., Chaida T., Khonyoung S., Kuppithayanant N., Tiyapongpattana W., Itharat A. and Jakmunee 
J., Greener liquid chromatography using a guard column with micellar mobile phase for separation of some 
pharmaceuticals and determination of parabens, Talanta 106 (2013) 350-359. 

 
îóÉóäã° Õä. Âùæáó ËÚñèääāÔ 

1) Y. V. Zatsikha, C. D. Holstrom, K. Chanawanno, A. J. Osinski, C. J. Ziegler, V. N. Nemykin, Inorg. Chem. 
2017, 56, 991·1000. 



84 

2) K. Chanawanno, C. Holstrom, V. N. Nemykin, R. S. Herrick, C. J. Ziegler, ChemistrySelect 2016, 1, 6438·
6441. 

 
îóÉóäã° Õä. ËÚõÕó ßèÈßõæó 

1) Z. El Rassi, C. Puangpila, Liquid phase based separation systems for depletion, prefractionation, and 
enrichment of proteins in biological fluids and matrices for in-depth proteomics analysis·An update covering 
the period 2014-2016. Electrophoresis 38 (2016) 150-161.   

2) C. Puangpila, Z. El Rassi, ´Capturing and identification of differentially expressed fucome by a gel free and 
label free approachµ J Chromatogr B 989 (2015) 112-121  

3) C. Puangpila, E. Mayadunne, Z. El Rassi, ´Liquid phase based separation systems for depletion, 
prefractionation, and enrichment of proteins in biological fluids and matrices for in-depth proteomics analysis·
An update covering the period 2011·2014µ Electrophoresis 36 (2015) 238-252.   

 
îóÉóäã° Õä. èõØãó áöäñ 
 - 



85 

áóÅÝÚèÂ 3 
ÅČóëòćÈĀÖ¬ÈÖòĈÈÅÔñÂääâÂóää¬óÈìæòÂëúÖä 

 

 

 



86 

áóÅÝÚèÂ ƚ 
Ã­îÛòÈÅòÛâìóèõØãóæòãÿËöãÈĂìâ¬  

è¬óÕ­èãÂóäé÷ÂêóäñÕòÛÜäõÎÎóÖäö ß.é. 2561 
 
 
 

 



87 



88 



89 

 



90 



91 



92 



93 



94 



95 



96 



97 



98 



99 



100 



101 


