
ÊÔè§ÁÕªÕÇÔµµŒÍ§¡ÒÃÊÒÃÍÒËÒÃà¾×èÍà»š¹áËÅ‹§¾ÅÑ§§Ò¹ä»ãªŒã¹¡Ô¨¡ÃÃÁµ‹Ò§æ 

â´ÂÍÒÈÑÂ»¯Ô¡ÔÃ ÔÂÒªÕÇà¤ÁÕ = “metabolism”
     anabolism ¤×Í»¯Ô¡ÔÃ ÔÂÒ¡ÒÃ´Ù´¾ÅÑ§§Ò¹à¾×èÍÊÑ§à¤ÃÒÐË�ÊÒÃªÕÇâÁàÅ¡ØÅ
     catabolism ¤×Í»¯Ô¡ÔÃ ÔÂÒ¡ÒÃ¤ÒÂ¾ÅÑ§§Ò¹¨Ò¡¡ÒÃÊÅÒÂÊÒÃªÕÇâÁàÅ¡ØÅ
µÑÇÍÂ‹Ò§ 

     àÃÔèÁµŒ¹¨Ò¡¾×ªáÅÐÊÒËÃ‹ÒÂà»ÅÕèÂ¹¾ÅÑ§§Ò¹áÊ§ → ¾ÅÑ§§Ò¹ÈÑ¡Â� ÊÐÊÁÍÂÙ‹ ã¹âÁàÅ¡ØÅ¢Í§
     ÊÒÃÍÔ¹·ÃÕÂ�·ÕèÍÂÙ‹ ã¹à¹×éÍàÂ×èÍ¢Í§¾×ª â´Â¡ÃÐºÇ¹¡ÒÃ photosynthesis
     µ‹ÍÁÒÁ¹ØÉÂ�áÅÐÊÑµÇ�ä´ŒÃÑº¡ÒÃ¶‹ÒÂ·Í´¾ÅÑ§§Ò¹ÁÒâ´Â¡ÒÃ¡Ô¹¡Ñ¹à»š¹·Í´æ ¨Ò¡ food chain 
     áÅÐ food web
     ·ŒÒÂÊǾ ¡ÒÃ¶‹ÒÂ·Í´¾ÅÑ§§Ò¹·Õè¼ÙŒÂ‹ÍÂÊÅÒÂÍÔ¹·ÃÕÂÊÒÃà»ÅÕèÂ¹ÍÔ¹·ÃÕÂÇÑµ¶Øà»š¹»Ø‰Âã¹ÃÙ»Í¹Ô¹·ÃÕÂÇÑµ¶Ø

A4
   energy processing   
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ÊÔè§ÁÕªÕÇÔµÁÕ¡ÒÃµÍºÊ¹Í§µ‹ÍÊÔè§áÇ´ÅŒÍÁà¾×èÍ¤ÇÒÁÍÂÙ‹ÃÍ´
ÊÀÒ¾¢Í§ÊÔè§áÇ´ÅŒÍÁ·Õè·íÒãËŒÊÔè§ÁÕªÕÇÔµáÊ´§¾ÄµÔ¡ÃÃÁ →  ÊÔè§àÃŒÒ (stimulus)
¡ÒÃáÊ´§ÍÍ¡¢Í§ÊÔè§ÁÕªÕÇÔµµ‹ÍÊÔè§àÃŒÒ →  ¡ÒÃµÍºÊ¹Í§ (response)
µÑÇÍÂ‹Ò§ 

     µíÒÅÖ§ ºÇº ¹íéÒàµŒÒ ¿˜¡ ¶ÑèÇ½˜¡ÂÒÇ ¾Ñ¹ËÅÑ¡ 
     â´ÂÁ×Íà¡ÒÐ (tendril) à¾×èÍ¾ÂØ§ÅíÒµŒ¹¢Öé¹·ÕèÊÙ§
     ãËŒãºä´ŒÃÑºáÊ§ÁÒ¡¢Öé¹
     ¡ÒºËÍÂá¤Ã§§ÑºáÁÅ§·Õèà¢ŒÒÁÒÊÑÁ¼ÑÊ à¾×èÍÃÑº 
     nitrogen ¨Ò¡¡ÒÃÂ‹ÍÂáÁÅ§
     ·Ò¹µÐÇÑ¹¨ÐËÑ¹´Í¡à¢ŒÒËÒáÊ§ÍÒ·ÔµÂ�
     ´Í¡ºÑÇºÒ§ª¹Ô´¨ÐºÒ¹ã¹µÍ¹àªŒÒáÅÐËØºã¹µÍ¹àÂç¹
     ãº¾×ªµÃÐ¡ÙÅ¶ÑèÇã¹àÇÅÒº‹ÒÂáÅÐàÇÅÒ¡ÅÒ§¤×¹
     ¨ÐËØºãºáÅÐ¡ŒÒ¹ãºËŒÍÂÅ§ÁÒ
     áÁÇàÁ×èÍàËç¹Ë¹Ù¨ÐÇÔè§äÅ‹µÐ¤ÃØº
     àËÂÕèÂÇâ©ºÅ§ÁÒ¨ÑºÅÙ¡ä¡‹
     ¡Ôé§¡×ÍàÁ×èÍâ´¹ÊÑÁ¼ÑÊ¨Ð¢´µÑÇ

A5
   response to the environment   



ÊÔè§ÁÕªÕÇÔµµŒÍ§ÁÕ¡Åä¡¡ÒÃÃÑ¡ÉÒ´ØÅÂÀÒ¾ã¹Ã‹Ò§¡ÒÂãËŒÍÂÙ‹ ã¹ÊÀÒ¾ÊÁ´ØÅ·Ñé§¹íéÒ áÃ‹¸ÒµØ ÍØ³ËÀÙÁÔ áÅÐ pH
µÑÇÍÂ‹Ò§   

      protozoa ¹íéÒ¨×´ÍÂÙ‹ ã¹ÊÔè§áÇ´ÅŒÍÁ·Õèà»š¹ hypotonic µ‹Í cell (¤ÇÒÁà¢ŒÁ¢Œ¹µíèÒ¡Ç‹Òã¹ cell)
      → ¹íéÒ osmosis à¢ŒÒ cell → ãªŒ contractile vacuole ¡íÒ¨Ñ´¹íéÒÊ‹Ç¹à¡Ô¹

A6
   regulation by homeostasis   

      kangaroo rat ÍÂÙ‹ ã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèáËŒ§áÅŒ§ ¢Ò´¹íéÒ  
      → à¾ÔèÁ¤ÇÒÁÂÒÇ¢Í§ loop of Henle → ´Ù´¹íéÒ¡ÅÑºÁÒ¡¢Öé¹

     ¡ÒÃÃÑ¡ÉÒ´ØÅÂÀÒ¾¢Í§Ã‹Ò§¡ÒÂÁ¹ØÉÂ�
          ´×èÁ¹íéÒà¢ŒÒä»ÁÒ¡ → Ã‹Ò§¡ÒÂ¢Ñº¹íéÒÍÍ¡¨Ò¡Ã‹Ò§¡ÒÂÁÒ¡ → »˜ÊÊÒÇÐº‹ÍÂ¢Öé¹
          ¡ÒÃÃÑ¡ÉÒÍØ³ËÀÙÁÔÃ‹Ò§¡ÒÂãËŒ¤§·Õè ≈ 37ðC



à»š¹ÅÑ¡É³Ðà©¾ÒÐà¾×èÍº‹§ºÍ¡¶Ö§àÍ¡ÅÑ¡É³�¢Í§ÊÔè§ÁÕªÕÇÔµáµ‹ÅÐª¹Ô´
µÑÇÍÂ‹Ò§

     chloroplast ¢Í§ÊÒËÃ‹ÒÂ spirogyra ÁÕÅÑ¡É³Ðà»š¹à¡ÅÕÂÇ

     ãºÍ‹Í¹¢Í§à¿�¹ÁÕ¡ÒÃÁŒÇ¹§Í¤ÅŒÒÂÅÒ¹¹Ò�Ô¡Ò

     choanoflagellate à»š¹ protozoa ·ÕèÁÕÃÙ»Ã‹Ò§¤ÅŒÒÂ»ÅÍ¡¤Í 

     ã¹ÊÑµÇ�¨íÒ¾Ç¡ arthropods ¨ÐÁÕÃÂÒ§¤�à»š¹¢ŒÍ»ÅŒÍ§
     áÅÐÁÕ â¤Ã§Ã‹Ò§á¢ç§ÀÒÂ¹Í¡à»š¹ÊÒÃ¾Ç¡ chitin

A7
   specific traits   



ÊÔè§ÁÕªÕÇÔµÁÕ¡ÒÃ¨Ñ´ÃÐºº¨Ò¡ÃÐ´ÑºàÅç¡·ÕèÊØ´ä»ÃÐ´ÑºãËÞ‹·ÕèÊØ´

A8
   organization   
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7.   พิจารณาการเรียงลำดับของการจัดระบบสิ่งมีชีวิตจากระดับเล็กไปยังระดับใหญ ตามลำดับอยางตอเนื่อง
ตามที่กำหนดใหนี้

cell organism biosphere1 42 53 6

ขอใดคือหมายเลข 2 และหมายเลข 5 (วิชาสามัญ 63)

หมายเลข 2 หมายเลข 5
 1. tissue population

 2. tissue community

 3. organ population

 4. organ community

 5. organelle ecosystem


