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ºÑµÃáºº·´ÊÍº¡‹Í¹àÃÕÂ¹ 
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ÃÒÂÇÔªÒªÕÇÇÔ·ÂÒ¾×é¹°Ò¹ ÃËÑÊÇÔªÒ Ç30103       ¤Ðá¹¹àµçÁ 10 ¤Ðá¹¹       àÇÅÒ  10  ¹Ò·Õ 

¤íÒªÕéá¨§  1. ¢ŒÍÊÍºÁÕ¨íÒ¹Ç¹ 10 ¢ŒÍ à»š¹¢ŒÍÊÍºª¹Ô´àÅ×Í¡µÍº 4 µÑÇàÅ×Í¡ 
 2. ãËŒ¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µŒÍ§·ÕèÊØ´áÅŒÇ·íÒà¤Ã×èÍ§ËÁÒÂ (X) Å§ã¹¡ÃÐ´ÒÉ¤íÒµÍº  

 

 

   1. organell ·ÕèÁÕ¢¹Ò´àÅç¡äÁ‹ÁÕ membrane 

ËØŒÁáÅÐà»š¹ÊÒÃ»ÃÐ¡Íº nucleoprotein ¤×Í¢ŒÍã´ 

      ¡. endoplasmic  reticulum 

      ¢. golgi  body 

      ¤. chloroplast   

      §. Ribosome 

 

  2. ¢ŒÍã´áÊ´§¤ÇÒÁÊÑÁ¾Ñ¹¸�ÃÐËÇ‹Ò§â¤Ã§ÊÃŒÒ§

áÅÐË¹ŒÒ·ÕèÍÂ‹Ò§äÁ‹¶Ù¡µŒÍ§ 
      ¡. äÃâºâ«Á  -  áËÅ‹§ÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ 

      ¢. à«¹·ÃÔâÍÅ  -  ¡ÒÃà¤Å×èÍ¹·Õè¢Í§

â¤ÃâÁâ«Á 

      ¤. ¹ÔÇ¤ÅÕâÍÅÑÊ  -  áËÅ‹§ÊÑ§à¤ÃÒÐË�  DNA 

      §. Ã‹Ò§áËàÍ¹â´¾ÅÒ«ÖÁ·ÕèäÁ‹ÁÕäÃâºâ«Áà¡ÒÐ·Õè

¼ÔÇÊÑ§à¤ÃÒÐË�ä¢ÁÑ¹ºÒ§ª¹Ô´ 

 

 

 

   3. ¢ŒÍã´¡Å‹ÒÇ¶Ù¡µŒÍ§ã¹àÃ×èÍ§¢Í§àÍç¹â´ ¾ÅÒÊ

ÁÔ¡àÃµÔ¤ÙÅÑÁ 

     ¡. ª¹Ô´¼ÔÇ¢ÃØ¢ÃÐÁÕ¡ÒÃÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ª¹Ô´

àÃÕÂºÊÑ§à¤ÃÒÐË�ä¢ÁÑ¹ 
      ¢. ª¹Ô´¼ÔÇàÃÕÂºÊÃŒÒ§â»ÃµÕ¹ª¹Ô´¢ÃØ¢ÃÐ

ÊÃŒÒ§ÊàµÍÃÍÂ´� 
      ¤. ª¹Ô´¼ÔÇ¢ÃØ¢ÃÐà·‹Ò¹Ñé¹·Õè·íÒË¹ŒÒ·ÕèÅíÒàÅÕÂ§

ÊÒÃ 
      §. ·Ñé§ÊÍ§ª¹Ô´·íÒË¹ŒÒ·ÕèàËÁ×Í¹¡Ñ¹áµ‹ª¹Ô´

¼ÔÇ¢ÃØ¢ÃÐ·íÒä´Œ´ÕáÅÐàÃçÇ¡Ç‹Ò 
 

   4. Organelle ·Õè¾ºä´Œà©¾ÒÐã¹à«ÅÅ�¾×ª¤×Í 

       ¡. Chloroplas        ¢. Mitochondria 

       ¤. Centriole          §. Lysosomes 
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   5. â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ� áÅÐ Ë¹ŒÒ·Õèã¹¢ŒÍã´
µ‹Íä»¹ÕéäÁ‹¶Ù¡µŒÍ§ 
       ¡. Lysosome ·íÒË¹ŒÒ·Õèã¹¡ÒÃª‹ÇÂÂ‹ÍÂ
ÊÅÒÂÀÒÂã¹à«ÅÅ� 
       ¢. Ribosome ·íÒË¹ŒÒ·Õèã¹¡ÒÃÊÑ§à¤ÃÒÐË�
â»ÃµÕ¹ 
       ¤. Golgi apparatus ·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�
â»ÃµÕ¹ 
       §. Mitochondria ·íÒË¹ŒÒ·Õèã¹¡ÒÃË´µÑÇ
¢Í§à«ÅÅ�¡ÅŒÒÁà¹×éÍ 
 
   6. ã¹¡ÒÃÈÖ¡ÉÒÊÔè§ÁÕªÕÇÔµ ´ŒÇÂ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�
¸ÃÃÁ´Ò áººãªŒ¡ÃÐ¨¡»ÃÑºáÊ§¶ŒÒ¹Ñ¡àÃÕÂ¹
µŒÍ§¡ÒÃ»ÃÑºáÊ§ãËŒ¾ÍàËÁÒÐ¨ÐµŒÍ§·íÒÍÂ‹Ò§äÃ 
      ¡. ãªŒËÅÍ´ä¿ÀÒÂã¹ËŒÍ§ à¾ÔèÁáÊ§ãËŒÁÒ¡¢Öé¹ 
      ¢. »ÃÑº¡ÃÐ¨¡à§ÒãµŒá·‹¹Ç‹Ò§ÇÑµ¶ØáÅÐËÁØ¹
»Ø†Á»ÃÑºÃÑºÀÒ¾ª¹Ô´ËÂÒºáÅÐª¹Ô´ÅÐàÍÕÂ´ 
      ¤. »ÃÑºä´ÍÐá¿ÃÁãËŒä´ŒáÊ§àµçÁ·ÕèáÅÐËÁØ¹
»Ø†Á»ÃÑºÀÒ¾ª¹Ô´ËÂÒºáÅÐª¹Ô´ÅÐàÍÕÂ´ 
      §. »ÃÑº¡ÃÐ¨¡à§ÒãµŒá·¹ÇÒ§ÇÑµ¶ØáÅÐ»ÃÑº
ä´ÍÐá¿ÃÁ 
 
    7. ÊÒÃ¾Ñ¹¸Ø¡ÃÃÁ ËÃ×Í DNA ÁÕÍÂÙ‹ã¹Ê‹Ç¹ã´
¢Í§à«ÅÅ� 
     ¡. ¹ÔÇà¤ÅÕÂÊ  
 ¢. àÂ×èÍËØŒÁà«ÅÅ� 
 ¤. ä«â·ÃÊà¡ÅÔµÃÍ¹  
 §. ¡Í¨ÔºÍ´Õ 
 
 

      
 
 
8. ÊÒÃ»ÃÐ¡ÍºÍÔ¹·ÃÕÂ�·Õèà»š¹Ê‹Ç¹»ÃÐ¡Íº¢Í§ 
Nuclear membrane ¤×Í¢ŒÍã´ 
      ¡. ¡Ã´ä¢ÁÑ¹ â»ÃµÕ¹ áÅÐÅÔ¾Ô´ 
      ¢. DNA RNA áÅÐâ»ÃµÕ¹ 
      ¤. ÅÔ¾Ô´ áÅÐ â»ÃµÕ¹  
      §. ÅÔ¾Ô´ â»ÃµÕ¹ áÅÐ ¤ÒÃ�âºäÎà´Ãµ 
 
    9. â¤Ã§ÊÃŒÒ§¾×é¹°Ò¹ÊíÒ¤ÑÞ 3 ª¹Ô´ ·Õè¾ºàÊÁÍ
ã¹ÊÔè§ÁÕªÕÇÔµä´Œá¡‹¢ŒÍã´ 

 ¡. Cell wall, chromosome, flagella                  
¢. Cell wall, ribosome, flagella 

      ¤. Cell membrane, ribosome, DNA          
      §. Cell membrane, cilia, nucleus 
 
    10. à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� áµ¡µ‹Ò§¡Ñ¹
ÍÂ‹Ò§äÃ 
      ¡. à«ÅÅ�¾×ªÁÕ Vacuole 
      ¢. à«ÅÅ�ÊÑµÇ�ÁÕ Nucleolus 
      ¤. à«ÅÅ�¾×ªÁÕ¼¹Ñ§à«ÅÅ�Ë¹ÒáÅÐá¢ç§áÃ§ 
      §. à«ÅÅ�ÊÑµÇ�ÁÕ nuclear chromatin ÂÖ´µÔ´
¡Ñº ligninfiber 
 
 
 à¾×èÍ¹ æ µÑé§ã¨·íÒ ¹Ð¤Ð  

ÁÕ¤ÇÒÁ«×èÍÊÑµÂ�µ‹Íµ¹àÍ§ ¹Ð¨�Ð 
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

ºÑµÃ¤íÒµÍºáºº·´ÊÍº¡‹Í¹àÃÕÂ¹ -ËÅÑ§àÃÕÂ¹ 

àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§áÅÐË¹ŒÒ·Õè¢Í§à«ÅÅ�     ªÑé¹ÁÑ¸ÂÁÈÖ¡ÉÒ»‚·Õè 4  
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ª×èÍ ........................................................................................................ªÑé¹ ..................... àÅ¢·Õè ................... 

¢ŒÍ·Õè  ¡ ¢ ¤ § 
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¢ŒÍ·Õè  ¡ ¢ ¤ § 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

·´ÊÍº¡‹Í¹àÃÕÂ¹ ·´ÊÍºËÅÑ§àÃÕÂ¹ 

¤Ðá¹¹ ¡‹Í¹àÃÕÂ¹ ¤Ðá¹¹ ËÅÑ§àÃÕÂ¹ 

àµçÁ 10 àµçÁ 10 

ä´Œ ä´Œ 
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¡Ô¨¡ÃÃÁ·Õè 1.1 ·º·Ç¹ÊÔè§·Õè©Ñ¹ÃÙŒ 

¤Ðá¹¹ 
............. 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÃ‹ÇÁ¡Ñ¹ÍÀÔ»ÃÒÂ à¾×èÍµÍº¤íÒ¶ÒÁ´Ñ§µ‹Íä»¹Õé (5 ¤Ðá¹¹) 

1. à«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµ ÁÕÍ§¤�»ÃÐ¡ÍºÍÐäÃºŒÒ§ .................................................................................... 
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
................................................................................................................................................................... 

2. â¤Ã§ÊÃŒÒ§áÅÐË¹ŒÒ·Õè¢Í§Ê‹Ç¹»ÃÐ¡Íºµ‹Ò§æ ¢Í§à«ÅÅ�¾×ªáÅÐà«ÅÅ�ÊÑµÇ�àËÁ×Í¹¡Ñ¹ËÃ×ÍäÁ‹ 
ÍÂ‹Ò§äÃ .................................................................................................................................................... 
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
................................................................................................................................................................... 

3. à«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµ ÁÕ¤ÇÒÁÊíÒ¤ÑÞÍÂ‹Ò§äÃ ............................................................................................ 
....................................................................................................................................................................... 
.......................................................................................................................................................................
.......................................................................................................................................................................
.......................................................................................................................................................................
.......................................................................................................................................................................  

¢Ñé¹·Õè 1 ¢Ñé¹µÃÇ¨ÊÍº¤ÇÒÁÃÙŒà´ÔÁ   
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¡Ô¨¡ÃÃÁ·Õè 1.2 ¤íÒ¶ÒÁªÇ¹¤Ô´ 

¤Ðá¹¹ 
............. 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÃ‹ÇÁ¡Ñ¹ÈÖ¡ÉÒ áÅÐ ÇÔà¤ÃÒÐË� â¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� à¾×èÍµÍº
¤íÒ¶ÒÁµ‹Íä»¹Õé (5 ¤Ðá¹¹) 

ÀÒ¾ A à«ÅÅ�¾×ª 
·ÕèÁÒ : https://il.mahidol.ac.th/e-media/150charles 

ÀÒ¾ B à«ÅÅ�ÊÑµÇ� 
·ÕèÁÒ : https://elearning.easygenerator.com/public/18749 

1. â¤Ã§ÊÃŒÒ§·Õè·íÒË¹ŒÒ·Õèã¹¡ÒÃË‹ÍËØŒÁà«ÅÅ�ÊÑµÇ� ä´Œá¡‹ â¤Ã§ÊÃŒÒ§ã´ ................................................................ 
.................................................................................................................................................................................... 
2. â¤Ã§ÊÃŒÒ§·Õè·íÒË¹ŒÒ·Õèã¹¡ÒÃ¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ�ä´Œá¡‹â¤Ã§ÊÃŒÒ§ã´ .............................................. 
.................................................................................................................................................................................... 
3. ¢Í§àËÅÇ·ÕèÍÂÙ‹ÃÍºæ ¹ÔÇà¤ÅÕÂÊ«Öè§à»š¹·ÕèÍÂÙ‹¢Í§ÍÍÃ�á¡à¹ÅÅ�µ‹Ò§æ àÃÕÂ¡Ç‹ÒÍÐäÃ ...................................... 
.................................................................................................................................................................................... 
4. ÍÍÃ�á¡à¹ÅÅ�ã´ºŒÒ§·Õè¾ºã¹à«ÅÅ�¾×ªáµ‹ÁÕ¾ºã¹à«ÅÅ�ÊÑµÇ� .............................................................................. 
.................................................................................................................................................................................... 
5. ÍÍÃ�á¡à¹ÅÅ�ã´ºŒÒ§·Õè¾ºã¹à«ÅÅ�ÊÑµÇ�áµ‹äÁ‹¾ºã¹à«ÅÅ�¾×ª ............................................................................. 
.................................................................................................................................................................................... 

¢Ñé¹·Õè 2  ¢Ñé¹àÃŒÒ¤ÇÒÁÊ¹ã¨   
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¡Ô¨¡ÃÃÁ¡ÒÃ·´ÅÍ§àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹Á·íÒ¡ÒÃ·´ÅÍ§µÒÁ¢Ñé¹µÍ¹µ‹Íä»¹Õé (10 ¤Ðá¹¹) 

¨Ø´»ÃÐÊ§¤�¡ÒÃ·´ÅÍ§ 

1. ÊÑ§à¡µ áÅÐÇÒ´ÀÒ¾áÊ´§â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� 
2. à»ÃÕÂºà·ÕÂºâ¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� 

µÍ¹·Õè 1 ÈÖ¡ÉÒà«ÅÅ�ãºÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡  

ÇÑÊ´ØÍØ»¡Ã³� 
 1. ÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡ (Ê‹Ç¹ãº) 
 2. ¹éíÒ¡ÅÑè¹ 
 3. ¡ÃÐ¨¡»�´ÊäÅ´� 
 4. à¢çÁ»ÅÒÂáËÅÁ 
 5. ËÅÍ´ËÂ´ 
 6. ¡ÃÐ´ÒÉ·ÔªªÙ 
 7. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 

ÇÔ¸Õ¡ÒÃ·´ÅÍ§ 
 1. ËÂ´¹éíÒ¡ÅÑè¹ 1 ËÂ´ Å§º¹¡ÃÐ¨¡ÊäÅ´� 
 2. µÑ´ãºÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡ 1 ãº ¹íÒä»ÇÒ§
º¹á¼¹ÊäÅ´�·ÕèÁÕ¹éíÒ¡ÅÑè¹ÍÂÙ‹ ¨Ò¡¹Ñé¹»�´´ŒÇÂ¡ÃÐ¨¡
»�´ÊäÅ´� ÃÐÇÑ§ÍÂ‹Ò§ãËŒà¡Ô´¿Í§ÍÒ¡ÒÈ 
 3. ¹íÒÊäÅ´�ä»Ê‹Í§´Ù´ŒÇÂ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� â´Â
»ÃÑº¤ÇÒÁÅÐàÍÕÂ´ ¨Ò¡¡íÒÅÑ§¢ÂÒÂµèíÒ áÅÐ à¾ÔèÁ
¡íÒÅÑ§¢ÂÒÂ¢Öé¹à¾×èÍ¤ÇÒÁªÑ´à¨¹ 
 4. ÊÑ§à¡µÅÑ¡É³Ðâ¤Ã§ÊÃŒÒ§áÅÐÍ§¤�»ÃÐ¡Íº
·Õè¾ºÀÒÂã¹à«ÅÅ�ÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡Å§ã¹ºÑµÃ
ºÑ¹·Ö¡¡Ô¨¡ÃÃÁ 

¢Ñé¹·Õè 3  ¢Ñé¹ÊíÒÃÇ¨áÅÐ¤Œ¹ËÒ  
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µÍ¹·Õè 2 ÈÖ¡ÉÒà«ÅÅ�̈ Ò¡àÂ×èÍºØ¢ŒÒ§á¡ŒÁ 

ÇÑÊ´ØÍØ»¡Ã³� 
 
 1. à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ  5. à¢çÁà¢ÕèÂ»ÅÒÂáËÅÁ 
 2. ÊÒÃÅÐÅÒÂà¡Å×Íá¡§ 0.85 % 6. ËÅÍ´ËÂ´ 
 3. ÊÒÃÅÐÅÒÂäÍâÍ´Õ¹  7. ÊäÅ´� áÅÐ ¡ÃÐ¨¡»�´ÊäÅ´� 
 4. äÁŒ¨ÔéÁ¿̃¹   8. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 

ÇÔ¸Õ¡ÒÃ·´ÅÍ§ 
 
 1. ËÂ´ÊÒÃÅÐÅÒÂà¡Å×Íá¡§ 0.85 % Å§º¹¡ÃÐ¨¡ÊäÅ´� 1 ËÂ´  
 2. ãªŒäÁŒ¨ÔéÁ¿̃¹à¢ÕèÂà¹×éÍàÂ×èÍÀÒÂã¹¡ÃÐ¾Ø§á¡ŒÁ áÅŒÇÇÒ§Å§º¹ÊäÅ´� ¨Ò¡¹Ñé¹ËÂ´ÊÒÃÅÐÅÒÂ
äÍâÍ´Õ¹Å§ä» 1 ËÂ´ »�´´ŒÇÂ¡ÃÐ¨¡»�´ÊäÅ´� ÃÐÇÑ§ÍÂ‹ÒãËŒà¡Ô´¿Í§ÍÒ¡ÒÈ 
 3. ¹íÒÊäÅ´�ä»Ê‹Í§´Ù´ŒÇÂ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� »ÃÑºÀÒ¾áÅÐ¤‹ÍÂæà¾ÔèÁ¡íÒÅÑ§¢ÂÒÂ¢Öé¹¨¹ÊÒÁÒÃ¶
ÊÑ§à¡µÀÒ¾ªÑ´à¨¹ 
 4. ÊÑ§à¡µÅÑ¡É³Ðâ¤Ã§ÊÃŒÒ§¢Í§àÂ×èÍºØ¢ŒÒ§á¡ŒÁ áÅŒÇºÑ¹·Ö¡Å§ã¹ºÑµÃºÑ¹·Ö¡¡Ô¨¡ÃÃÁ ÇÒ´ÀÒ¾
¾ÃŒÍÁÍ Ô̧ºÒÂÍ§¤�»ÃÐ¡Íº¢Í§à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ 
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               จัดทําโดย        
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ºÑµÃºÑ¹·Ö¡¡Ô̈ ¡ÃÃÁ·Õè 1.3  
¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ�  

µÍ¹·Õè 1 ¡ÒÃÈÖ¡ÉÒà«ÅÅ�ãºËÇ‹Ò¹ËÒ§¡ÃÐÃÍ¡ µÍ¹·Õè 2 ¡ÒÃÈÖ¡ÉÒà«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ 

¤íÒ¶ÒÁà¾×èÍ¹íÒä»ÊÙ‹¡ÒÃÊÃØ»¼Å¡ÒÃ·´ÅÍ§ 

1. ÅÑ¡É³Ð¢Í§ÃÙ»Ã‹Ò§¢Í§à«ÅÅ�ÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡ ¡Ñº à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ ÁÕÅÑ¡É³ÐàËÁ×Í¹¡Ñ¹ËÃ×Í
µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ ....................................................................................................................................................... 
..................................................................................................................................................................................
.................................................................................................................................................................................. 

2. â¤Ã§ÊÃŒÒ§ã´·Õè¾ºã¹à«ÅÅ�ÊÒËÃ‹ÒÂË§¡ÃÐÃÍ¡ áµ‹äÁ‹¾ºã¹à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ ...................................... 
.................................................................................................................................................................................
.................................................................................................................................................................................
................................................................................................................................................................................. 
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ÊÃØ»¼Å¡ÒÃ·´ÅÍ§ 

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

............................................................................................................................................................................... 

¤Ðá¹¹ 
............. 
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¤ÇÒÁËÁÒÂà«ÅÅ�áÅÐ»ÃÐÇÑµÔ¡ÒÃÈÖ¡ÉÒà«ÅÅ�  
 ¤ÇÒÁËÁÒÂ¢Í§à«ÅÅ� 
     à«ÅÅ�à»š¹Ë¹‹ÇÂ¾×é¹°Ò¹·ÕèàÅç¡·ÕèÊØ´¢Í§ÊÔè§ÁÕªÕÇÔµ·íÒË¹ŒÒ·ÕèËÃ×Í¡ÃÐºÇ¹¡ÒÃµ‹Ò§ æ ã¹¡ÒÃ´íÒÃ§ªÕÇÔµ 
«Öè§ÃÙ»Ã‹Ò§¢Í§à«ÅÅ�áµ‹ÅÐÍÂ‹Ò§¨Ðáµ¡µ‹Ò§¡Ñ¹ÁÒ¡áµ‹¨ÐÁÕâ¤Ã§ÊÃŒÒ§·Õè¤ÅŒÒÂ¤ÅÖ§¡Ñ¹ 
 »ÃÐÇÑµÔ¢Í§à«ÅÅ� 
     »ÃÐÁÒ³ ¾.È. 2133 (¤.È. 1590) Zaccharias Janssen áÅÐ Hans Janssen ã¹¡ÒÃ
»ÃÐ´ÔÉ°�à¤Ã×èÍ§Á×ÍÊíÒËÃÑºÊ‹Í§áÅÐ¢ÂÒÂÀÒ¾¢Í§ÊÔè§·ÕèÁÕ¢¹Ò´àÅç¡ãËŒÊÒÁÒÃ¶ÁÍ§àËç¹ä´ŒªÑ´à¨¹¢Öé¹ àÃÕÂ¡
à¤Ã×èÍ§Á×Íª¹Ô´¹ÕéÇ‹Ò "¡ÅŒÍ§ Ø̈Å·ÃÃÈ¹�" 

    ÀÒ¾ ÍÑ¹µ¹ ¿̃¹ àÅàÇ¹ÎØ¡ (Anton Van Leeuwenhoek)     ÀÒ¾ âÃàºÔÃ�µÎØ¤ ¾.È.2208 
·ÕèÁÒ : http://www.scimath.org/lesson-biology/item/7054-cell-biology 

¾.È. 2216 ÍÑ¹µ¹ ¿˜¹ àÅàÇ¹ÎØ¡ (Anton Van Leeuwenhoek)  
 ¹Ñ¡ÇÔ·ÂÒÈÒÊµÃ�ªÒÇÎÍÅÑ¹´Ò¼Å§Ò¹»ÃÐ´ÔÉ°�áÇ‹¹¢ÂÒÂ¸ÃÃÁ´Ò ãËŒÁÕ¡íÒÅÑ§¢ÂÒÂÁÒ¡¢Öé¹ áÅÐãªŒÊ‹Í§´Ù
ÊÔè§µ‹Ò§æ àª‹¹àÅ×´ ÍÊØ¨Ô ¹éíÒ¨Ò¡áËÅ‹§¹éíÒ¾ºáº¤·ÕàÃÕÂ ÊÒËÃ‹ÒÂ â¾Ãâµ«ÑÇà»š¹¼ÙŒ¤Œ¹¾º¨ØÅÔ¹·ÃÕÂ�à»š¹¤¹áÃ¡ 
âÃàºÔÃ�µÎØ¤ ¾.È.2208 
  ãªŒ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�·Õè»ÃÐ´ÔÉ°�¢Öé¹µÃÇ¨´ÙªÔé¹äÁŒ¤ÍÃ�¤·Õè½Ò¹ºÒ§æ ¾ºÇ‹ÒªÔé¹äÁŒ¤ÍÃ�¡»ÃÐ¡Íº´ŒÇÂ ª‹Í§
¢¹Ò´àÅçÁÁÒ¡ÁÒÂà¢Ò¨Ö§µÑé§ª×èÍáµ‹ÅÐª‹Í§Ç‹Ò§ àÃÕÂ¡Ç‹Òà«ÅÅ� (CELL) ªÔé¹äÁŒ¤ÍÃ�¡ à»š¹à«ÅÅ�·ÕèµÒÂáÅŒÇ
àËÅ×ÍÍÂÙ‹áµ‹¼¹Ñ§à«ÅÅ�(cell wall) ·Õèá¢ç§áÃ§»ÃÐ¡Íºä»´ŒÇÂÊÒÃ¾Ç¡ à«ÅÅÙâÅÊ áÅÐ «ÙàºÍÃÔ¹ 

ºÑµÃ¤ÇÒÁÃÙŒ ·Õè 1.1 àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒà«ÅÅ� 

¢Ñé¹·Õè 4  ¢Ñé¹Í¸ÔºÒÂ 
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·ÄÉ®Õ¢Í§à«ÅÅ� 
 ÊÔè§ÁÕªÕÇÔµ·Ñé§ËÅÒÂ»ÃÐ¡Íº¢Öé¹´ŒÇÂà«ÅÅ�áÅÐà«ÅÅ�¤×ÍË¹‹ÇÂ¾×é¹°Ò¹¢Í§ÊÔè§ÁÕªÕÇÔµ·Ø¡ª¹Ô´áÅÐ
·ÄÉ®Õà«ÅÅ�ã¹»˜¨¨ØºÑ¹ÂÑ§¤ÃÍº¤ÅØÁ¶Ö§ã¨¤ÇÒÁÊíÒ¤ÑÞ 3 »ÃÐ¡ÒÃ¤×Í 
 1. ÊÔè§ÁÕªÕÇÔµ·Ñé§ËÅÒÂÍÒ¨ÁÕà«ÅÅ�à´ÕÂÇËÃ×ÍËÅÒÂà«ÅÅ� áÅÐÀÒÂã¹à«ÅÅ�ÁÕÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁáÅÐÁÕ
¡ÃÐºÇ¹¡ÒÃàÁá·ºÍÅÔ«ÖÁ·íÒãËŒÊÔè§ÁÕªÕÇÔµ¹Ñé¹´íÒÃ§ÍÂÙ‹ä´Œ 
 2. à«ÅÅ�à»š¹Ë¹‹ÇÂ¾×é¹°Ò¹·ÕèàÅç¡·ÕèÊØ´¢Í§ÊÔè§ÁÕªÕÇÔµ·ÕèÁÕ¡ÒÃ¨Ñ´ÃÐºº¡ÒÃ·íÒ§Ò¹ÀÒÂã¨à«ÅÅ�áÅÐ
â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ� 
 3. à«ÅÅ�µ‹Ò§ æ ÁÕ¡íÒà¹Ô´ÁÒ¨Ò¡à«ÅÅ�àÃÔèÁáÃ¡â´Â¡ÒÃáº‹§à«ÅÅ�¢Í§à«ÅÅ�à´ÔÁ (µÒÁ·ÄÉ®Õ
ÇÔÇÑ²¹Ò¡ÒÃ¢Í§ÊÒÃÍÔ¹·ÃÕÂ�¾ºÇ‹ÒÊÔè§ÁÕªÕÇÔµáÃ¡àÃÔèÁà¡Ô´ÁÒ¨Ò¡ÊÔè§äÁ‹ÁÕªÕÇÔµ) â´Â¹Ñ¡ªÕÇÇÔ·ÂÒ 
»ÃÐàÀ·¢Í§à«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµ 

ÀÒ¾ Õ̧ÍÍÃ�´ÍÃ� ªÇÒ¹¹�(Theodor Schwan) ¾.È.2382áÅÐáÁ·à Õ̧ÂÊ ªäÅà´¹ (Matthias Schleiden) 
·ÕèÁÒ :  http://www.scimath.org/lesson-biology/item/7054-cell-biology 

¸ÕÍÍÃ�́ ÍÃ� ªÇÒ¹¹�(Theodor Schwan) ¾.È.2382áÅÐáÁ·à¸ÕÂÊ ªäÅà´¹ (Matthias Schleiden)  
    ¹Ñ¡ªÕÇÇÔ·ÂÒªÒÇàÂÍÃÁÑ¹ ä´ŒàÊ¹Í·ÄÉ®Õ¢Í§à«ÅÅ� ( Cell theory) ÁÕã¨¤ÇÒÁÇ‹Ò“ÊÔè§ÁÕªÕÇÔµ·Ñé§»Ç§
»ÃÐ¡Íº´ŒÇÂ à«ÅÅ� áÅÐ¼ÅÔµÀÑ³±�¢Í§à«ÅÅ� ” 
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2. ÂÙ¤ÒÃÔâÍµÔ¤ à«ÅÅ� (eukaryotic cell) 
     - ÁÕàÂ×èÍËØŒÁ¹ÔÇà¤ÅÕÂÊ (nuclear envelope) Ë‹ÍËØŒÁÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ 
     - ÍÍÃ�á¡à¹ÅÅ�ÁÕ·Ñé§ÁÕàÂ×éÍËØŒÁ 2 ªÑé¹ àÂ×èÍËØŒÁ 1 ªÑé¹ áÅÐäÁ‹ÁÕàÂ×èÍËØŒÁ 
     - DNA ÍÂÙ‹ÃÇÁµÑÇ¡Ñ¹à»š¹ÎÔÊâµ¹ (Histone) à»š¹ Chromatin network áººÊÒÂµÃ§ 
     - äÃâºâ«Á ÁÕ¢¹Ò´ 80S 
     - ÁÕ Cytoskeleton 
     - ä´Œá¡‹ à«ÅÅ�¢Í§ ÂÕÊµ� ÃÒ â»Ãâµ«ÑÇ à«ÅÅ�ÊÑµÇ�µ‹Ò§ æ áÅÐà«ÅÅ�¾×ª 

ÀÒ¾à»ÃÕÂºà·ÕÂºà«ÅÅ�ÂÙ¤ÒÃÔâÍµáÅÐà«ÅÅ�â¾¤ÒÃÔâÍµ  
·ÕèÁÒ :   https://kruchubio.wordpress.com 

1. â»Ã¤ÒÃÔâÍµÔ¤ à«ÅÅ� (prokaryotic cell) 
 - äÁ‹ÁÕàÂ×èÍËØŒÁ¹ÔÇà¤ÅÕÂÊË‹ÍËØŒÁÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ (genetic material) 
 - ÁÕà©¾ÒÐÍÍÃ�á¡à¹ÅÅ�·ÕèäÁ‹ÁÕàÂ×èÍËØŒÁ ä´Œá¡‹ äÃâºâ«Á ¢¹Ò´ 70S äÁ‹ÁÕ Cytoskeleton 
 - à»š¹ÊÔè§ÁÕªÕÇÔµà«ÅÅ�à´ÕÂÇ ÍÂÙ‹à»š¹à«ÅÅ�à´ÕÂÇ ËÃ×Í colony 
 - DNA äÁ‹ÁÕâ»ÃµÕ¹ à»š¹áººÇ§»�´ »ÃÐ¡Íº´ŒÇÂ Structural DNA 1 ªØ´ Plasmid DNA 
ËÅÒÂªØ´ 
 - ¼¹Ñ§à«ÅÅ�äÁ‹à»š¹ Peptidoglycan 
 - Asexual Reproduction áºº Binary fission 
 - ä´Œá¡‹ áº¤·ÕàÃÕÂáÅÐÊÒËÃ‹ÒÂÊÕà¢ÕÂÇá¡Á¹éíÒà§Ô¹ (cyanobacteria) ã¹ÍÒ³Ò¨Ñ¡âÁà¹ÍÃÒ
(K. Monera)Prokaryote 
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¤Ðá¹¹ 
............. 

ºÑµÃ§Ò¹·Õè 1.1 ¡ÒÃÈÖ¡ÉÒà«ÅÅ� 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÈÖ¡ÉÒºÑµÃà¹×éÍËÒ·Õè 1.1 áÅŒÇà»ÃÕÂºà·ÕÂº â¤Ã§ÊÃŒÒ§·Õè¾ºÃÐËÇ‹Ò§à«ÅÅ�¾×ª
¡Ñºà«ÅÅ�ÊÑµÇ� ( 10 ¤Ðá¹¹ ) 

â¤Ã§ÊÃŒÒ§à«ÅÅ� ÂÙ¤ÒÃÔâÍµ â»Ã¤ÒÃÔâÍµ 

    1. àÂ×èÍËØŒÁ¹ÔÇà¤ÅÕÂÊ 

    2. àÂ×èÍËØŒÁà«ÅÅ� 

    3. ¹ÔÇà¤ÅÕÂÊ 

    4. ä«â·¾ÅÒÊ«ÖÁ 

    5. äÃâºâ«Á 

    6. àÍ¹â´¾ÅÒÊÁÔ¡àÃ¡µÔ¤ÙÅÑÁ 

    7. ¡ÍÅ¨ÔºÍ´Õ 

    8. áÇ¤ÔÇâÍÅ 

    9. à«¹·ÃÔâÍÅ 

    10. äÅâ«â«Á 
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¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� (Microscope)  
 à»š¹ÍØ»¡Ã³�·ÕèãªŒÈÖ¡ÉÒà«ÅÅ� à¹×éÍàÂ×èÍ ËÃ×ÍÊÔè§µ‹Ò§æ ·ÕèÁÕ¢¹Ò´àÅç¡ ÁÕ¤ÇÒÁÊíÒ¤ÑÞµ‹Í

¡ÒÃÈÖ¡ÉÒ·Ò§ªÕÇÇÔ·ÂÒâ´Âà©¾ÒÐ ¡ÅŒÍ§ Ø̈Å·ÃÃÈ¹�áº‹§ÍÍ¡à»š¹ 2 ª¹Ô´ µÒÁáËÅ‹§¡íÒà¹Ô´áÊ§ ´Ñ§¹Õé 
 1. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�áººãªŒáÊ§ (Light Microscope)  
  1.1 ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ÍÂ‹Ò§§‹ÒÂ ËÃ×Í áÇ‹¹¢ÂÒÂ (Single Light 

Microscope) ãªŒàÅ¹Ê�¹Ù¹à¾ÕÂ§ÍÑ¹à´ÕÂÇà»š¹µÑÇª‹ÇÂã¹¡ÒÃ¢ÂÒÂÇÑµ¶ØãËŒ´ÙãËÞ‹¢Öé¹ ÀÒ¾·Õèä´Œà»š¹

ÀÒ¾àÊÁ×Í¹¢¹Ò´ãËÞ‹¡Ç‹ÒÇÑµ¶Ø 

ÀÒ¾ µÑÇÊÍÂ‹Ò§¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�áººãªŒáÊ§ÍÂ‹Ò§§‹ÒÂ ËÃ×Í áÇ‹¹¢ÂÒÂ 
·ÕèÁÒ http://www.nkfu.com/anton-van-leeuwenhoek-neyi-icat-etti/ 

      1.2. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�àªÔ§»ÃÐ¡Íº (Compound Light 

Microscope) ¤×Í ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�·ÕèãªŒã¹ËŒÍ§» Ô̄ºÑµÔ¡ÒÃ 

»ÃÐ¡Íº´ŒÇÂÃÐººàÅ¹Ê�·Õè·íÒË¹ŒÒ·Õè¢ÂÒÂÀÒ¾ 2 ªØ´ ¤×Í 

àÅ¹Ê�ã¡ÅŒÇÑµ¶Ø áÅÐ àÅ¹Ê�ã¡ÅŒµÒ  

ËÅÑ¡¡ÒÃã¹¡ÒÃ·íÒ§Ò¹  ¤×Í ãªŒáËÅ‹§¡íÒà¹Ô´áÊ§¤×Í

ËÅÍ´ä¿ áÅÐ ãªŒàÅ¹Ê�ÃÇÁáÊ§ãËŒä»µ¡ã¹µíÒáË¹‹§·ÕèÇÑµ¶Ø 

ÇÒ§ÍÂÙ‹¨Ò¡¹Ñé¹àÅ¹Ê�ã¡ÅŒÇÑµ¶Ø¨Ðà»š¹µÑÇ¢ÂÒÂÀÒ¾ÇÑµ¶ØãËŒÁÕ

¢¹Ò´ãËÞ‹¢Öé¹ áÅŒÇÊ‹§µ‹Íä»·ÕèàÅ¹Ê�ã¡ÅŒµÒ à¾×èÍ¢ÂÒÂÀÒ¾

ÊØ´·ŒÒÂ 
ÀÒ¾¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�àªÔ§»ÃÐ¡Íº 
·ÕèÁÒ https://apessay.com 
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ºÑµÃ¤ÇÒÁÃÙŒ ·Õè 1.2 àÃ×èÍ§ ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 
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ÀÒ¾ Ê‹Ç¹»ÃÐ¡Íº¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�àªÔ§»ÃÐ¡Íº 
·ÕèÁÒ https://sites.google.com/site/biological1995 

Í§¤�»ÃÐ¡Íº¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� ÁÕ´Ñ§¹Õé 
       - àÅ¹Ê�ã¡ÅŒÇÑµ¶Ø (Objective lens) ¨ÐµÔ´

ÍÂÙ‹¡Ñº¨Ò¹ËÁØ¹ (Revolving nose piece) «Öè§¨Ò¹

ËÁØ¹¹Õé·íÒË¹ŒÒ·Õèã¹¡ÒÃà»ÅÕèÂ¹¡íÒÅÑ§¢ÂÒÂ¢Í§àÅ¹Ê�

ã¡ÅŒÇÑµ¶Ø µÒÁ»¡µÔàÅ¹Ê�ã¡ÅŒÇÑµ¶ØÁÕ¡íÒÅÑ§¢ÂÒÂ 3-4 

ÃÐ´Ñº ¤×Í 4x 10x 40x 100x ÀÒ¾·Õèà¡Ô´¨Ò¡àÅ¹Ê�

ã¡ÅŒÇÑµ¶Øà»š¹ÀÒ¾¨ÃÔ§ËÑÇ¡ÅÑº 

       - àÅ¹Ê�ã¡ÅŒµÒ (Eye piece) à»š¹àÅ¹Ê�·ÕèÍÂÙ‹

º¹ÊØ´¢Í§ÅíÒ¡ÅŒÍ§ â´Â·Ñè§ä»ÁÕ¡íÒÅÑ§¢ÂÒÂ 10x ËÃ×Í 

15x ·íÒË¹ŒÒ·Õè¢ÂÒÂÀÒ¾·Õèä´Œ¨Ò¡àÅ¹Ê�ã¡ÅŒÇÑµ¶ØãËŒÁÕ

¢¹Ò´ãËÞ‹¢Öé¹ ·íÒãËŒà¡Ô´ÀÒ¾·ÕèµÒ¼ÙŒÈÖ¡ÉÒÊÒÁÒÃ¶

ÁÍ§àËç¹ä´Œ â´ÂÀÒ¾·Õèä´Œà»š¹ÀÒ¾àÊÁ×Í¹ËÑÇ¡ÅÑº 
 

 - àÅ¹Ê�ÃÇÁáÊ§ (condenser) ·íÒË¹ŒÒ·ÕèÃÇÁáÊ§ãËŒà¢ŒÁ¢Öé¹à¾×èÍÊ‹§ä»ÂÑ§ÇÑµ¶Ø·ÕèµŒÍ§¡ÒÃÈÖ¡ÉÒ 

 - á·‹¹ÇÒ§ÇÑµ¶Ø (Speciment stsge) à»š¹á·‹¹ãªŒÇÒ§á¼‹¹ÊäÅ´�·ÕèµŒÍ§¡ÒÃÈÖ¡ÉÒ 

 - ä´ÍÐá¿ÃÁ (diaphragm) ÍÂÙ‹ãµŒàÅ¹Ê�ÃÇÁáÊ§·íÒË¹ŒÒ·Õè»ÃÑº»ÃÔÁÒ³áÊ§ãËŒà¢ŒÒÊÙ‹àÅ¹Ê�ã¹

»ÃÔÁÒ³·ÕèµŒÍ§¡ÒÃ 

 - »Ø†Á»ÃÑºÀÒ¾ËÂÒº (Coarse adjustment) ·íÒË¹ŒÒ·Õè»ÃÑºÀÒ¾â´Âà»ÅÕèÂ¹ÃÐÂÐâ¿¡ÑÊ¢Í§

àÅ¹Ê�ã¡ÅŒÇÑµ¶Ø (àÅ×èÍ¹ÅíÒ¡ÅŒÍ§ËÃ×Íá·‹¹ÇÒ§ÇÑµ¶Ø¢Öé¹Å§) à¾×èÍ·íÒãËŒàËç¹ÀÒ¾ªÑ´à¨¹ 

 - ¡ÃÐ¨¡à§Ò (Mirror) ·íÒË¹ŒÒ·ÕèÊÐ·ŒÍ¹áÊ§¨Ò¡¸ÃÃÁªÒµÔËÃ×ÍáÊ§¨Ò¡ËÅÍ´ä¿ÀÒÂã¹ËŒÍ§ãËŒ

Ê‹Í§¼‹Ò¹ÇÑµ¶Øâ´Â·ÑèÇä»¡ÃÐ¨¡à§ÒÁÕ 2 ´ŒÒ¹ ´ŒÒ¹Ë¹Öè§à»š¹¡ÃÐ¨¡à§ÒàÇŒÒ ÍÕ¡´ŒÒ¹à»š¹¡ÃÐ¨¡à§ÒÃÐ¹Òº ÊíÒËÃÑº

¡ÅŒÍ§ÃØ‹¹ãËÁ‹¨ÐãªŒËÅÍ´ä¿à»š¹áËÅ‹§¡íÒà¹Ô´áÊ§ «Öè§ÊÐ´Ç¡áÅÐªÑ´à¨¹¡Ç‹Ò 

 - »Ø†Á»ÃÑºÀÒ¾ÅÐàÍÕÂ´ (Fine adjustment) ·íÒË¹ŒÒ·Õè»ÃÑºÀÒ¾ ·íÒãËŒä´ŒÀÒ¾·ÕèªÑ´à¨¹ÁÒ¡¢Öé¹ 
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 1.3. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ãªŒáÊ§áººÊàµÍÃÔâÍ (Stereoscopic microscope) à»š¹¡ÅŒÍ§

¨ØÅ·ÃÃÈ¹�·ÕèÁÕ¡íÒÅÑ§¢ÂÒÂµèíÒ¡Ç‹Ò¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�àªÔ§«ŒÍ¹ áµ‹ÀÒ¾·ÕèàËç¹¨Ðà»š¹ÀÒ¾àÊÁ×Í¹ËÑÇµÑé§ÊÒÁÁÔµÔ ÁÕ

¤ÇÒÁªÑ´ÅÖ¡ÁÒ¡ ãªŒÈÖ¡ÉÒä´Œ·Ñé§ÇÑµ¶Ø·ÖºáÊ§áÅÐÇÑµ¶ØºÒ§â»Ã‹§áÊ§ àËÁÒÐÊíÒËÃÑºÈÖ¡ÉÒÊ‹Ç¹»ÃÐ¡Íº¢Í§

ÊÔè§ÁÕªÕÇÔµËÃ×ÍÇÑµ¶Ø·ÕèµŒÍ§¡ÒÃ·ÃÒºÃÒÂÅÐàÍÕÂ´¢¹Ò´àÅç¡ÁÒ¡æ ÁÕ¡ÒÃ¹íÒä»ãªŒã¹¡ÒÃ¼‹ÒµÑ´ÊÑµÇ�ËÃ×ÍÊÔè§ÁÕªÕÇÔµ

¢¹Ò´àÅç¡ 

ÀÒ¾ Ê‹Ç¹»ÃÐ¡Íº áÅÐ ÃÙ»Ã‹Ò§¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ÍÔàÅç¡µÃÍ¹ 
·ÕèÁÒ http://www.armgate.lv/en/industries/vide-un-ekologija 

 2. ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ÍÔàÅç¡µÃÍ¹ (Electron Microscope / EM) : ¤×Í¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�·ÕèãªŒ

ÍÔàÅç¡µÃÍ¹á·¹áÊ§ã¹¡ÒÃÊÃŒÒ§ÀÒ¾¢ÂÒÂ¢Í§ÇÑµ¶Ø ãªŒáÁ‹àËÅç¡ä¿¿‡Òá·¹àÅ¹Ê� ÁÕ¡íÒÅÑ§¢ÂÒÂÊÙ§ ÊÒÁÒÃ¶áÂ¡

ÃÒÂÅÐàÍÕÂ´ÇÑµ¶Ø¢¹Ò´ 0.1 nm ä´Œ (¡ÅŒÍ§ Ø̈Å·ÃÃÈ¹�ÍÔàÅç¡µÃÍ¹¢ÂÒÂä´Œ 500,000 à·‹Ò ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�áÊ§

¢ÂÒÂä´Œ 4,000 à·‹Ò) ÀÒ¾·Õèä´Œ¨Ò¡¡ÅŒÍ§¹ÕéÁÍ§äÁ‹àËç¹´ŒÇÂµÒà»Å‹Ò µŒÍ§áÊ´§¼Å¼‹Ò¹Ë¹ŒÒ¨Íà·‹Ò¹Ñé¹ 

 2.1 ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ÍÔàÅç¡µÃÍ¹ª¹Ô´Ê‹Í§¼‹Ò¹ (Transmission Electron Microscope / 

TEM) ä´ŒÀÒ¾ 2 ÁÔµÔ¢¹Ò´ÀÒ¾ä´ŒÁÒ¡¡Ç‹Ò 1 ÅŒÒ¹à·‹Ò àËç¹â¤Ã§ÊÃŒÒ§ä´ŒÍÂ‹Ò§·ÐÅØ·ÐÅÇ§ ¹ÔÂÁãªŒÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§

ÀÒÂã¹ ¢Í§à«ÅÅ� 

 2.2 ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�ÍÔàÅç¡µÃÍ¹ª¹Ố Ê‹Í§¡ÃÒ´ (Scanning Electron Microscope / SEM ) 

ä´ŒÀÒ¾ 3 ÁÔµÔáµ‹äÁ‹àËç¹ÀÒÂã¹ÍÂ‹Ò§·ÐÅØ·ÐÅÇ§ ¹ÔÂÁãªŒÈÖ¡ÉÒ¾×é¹¼ÔÇ¢Í§à«ÅÅ�ËÃ×Íâ¤Ã§ÊÃŒÒ§µ‹Ò§æ 
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    ¢Ñé¹·Õè 1 ÇÒ§ÊäÅ´�·ÕèµŒÍ§¡ÒÃÊ‹Í§º¹á·‹¹ÇÒ§
ÊäÅ´� à»�´ä¿¡ÅŒÍ§ Ø̈Å·ÃÃÈ¹� ¤ÇÃãËŒ Ø̈´Ç§¡ÅÁ
¢Í§áÊ§ÍÂÙ‹µÃ§¡ÅÒ§ã¡ÅŒà¤ÕÂ§¡ÑººÃÔàÇ³·Õè
µŒÍ§¡ÒÃÊ‹Í§ÁÒ¡·ÕèÊØ´ 

        ¢Ñé¹·Õè 2 »ÃÑºÃÐÂÐË‹Ò§ÃÐËÇ‹Ò§µÒ ÊíÒËÃÑº
¡ÅŒÍ§ª¹Ô´ 2 µÒ »ÃÑºËÒÃÐÂÐË‹Ò§ÃÐËÇ‹Ò§µÒ 
(Interpupillary distance) áÅÐ»ÃÑº Diopter ·Õè
µÒ¢ŒÒ§ã´¢ŒÒ§Ë¹Öè§ à¾×èÍãËŒÃÐÂÐâ¿¡ÑÊ·Õèà·‹Ò¡Ñ¹ 

      ¢Ñé¹·Õè 3 »ÃÑºâ¿¡ÑÊ ËÒÃÐÂÐâ¿¡ÑÊ·ÕèªÑ´·ÕèÊØ´ 
â´ÂàÃÔèÁ¨Ò¡àÅ¹Ê�ÇÑµ¶Ø·Õè¢¹Ò´¡íÒÅÑ§¢ÂÒÂµèíÒÊØ´¡‹Í¹ 
¨Ò¡¹Ñé¹¤‹ÍÂà¾ÔèÁ¡íÒÅÑ§¢ÂÒÂãËŒÊÙ§¢Öé¹ â´Â»ÃÑº»Ø†Á
»ÃÑºÀÒ¾ËÂÒº (Coarse adjustment knob) 

     ¢Ñé¹·Õè 4 »ÃÑºÅÐàÍÕÂ´ àÁ×èÍ»ÃÑºÀÒ¾ËÂÒº
¨¹¾ÍÁÍ§àËç¹ÀÒ¾ãËŒ·íÒ¡ÒÃ»ÃÑº´ŒÇÂ»Ø†Á»ÃÑº
ÀÒ¾áººÅÐàÍÕÂ´ (Fine adjustment knob) 
¤Çº¤Ù‹¡Ñº¡ÒÃàÅ×èÍ¹ÊäÅ´� 

¢Ñé¹µÍ¹ ¡ÒÃãªŒ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 



ªØ´·Õè 1  เร่ือง การศึกษาโครงสรางและหนาท่ีของเซลล 
24 

ชุดกิจกรรมการเรียนรูแบบสืบเสาะหาความรู  7 ขั้น (7E)                                           วิชาชีววิทยาพ้ืนฐาน 

               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

       ¢Ñé¹·Õè 5 »ÃÑº»ÃÔÁÒ³áÊ§ â´Â»ÃÑº·Õè
ä´ÍÐá¿ÃÁ (Diaphragm) ãµŒá·‹¹ÇÒ§ÊäÅ´�à¾×èÍ
¤Çº¤ØÁáÊ§ã¹»ÃÔÁÒ³·Õè¾ÍàËÁÒÐ ¡ÒÃÅ´¤ÇÒÁ
¡ÇŒÒ§¢Í§ä´ÍÐá¿ÃÁÅ§àÁ×èÍ¡íÒÅÑ§¢ÂÒÂÊÙ§¢Öé¹ 

     ¢Ñé¹·Õè 6 »ÃÑº¡íÒÅÑ§¢ÂÒÂãËŒÊÙ§¢Öé¹ àÁ×èÍäÁ‹¢¹Ò´
¢Í§ÇÑµ¶Ø·ÕèÊ‹Í§ÁÕ¢¹Ò´àÅç¡¨¹äÁ‹ÊÒÁÒÃ¶ÁÍ§àËç¹ä´Œ
ãËŒ»ÃÑº¡íÒÅÑ§¢ÂÒÂãËŒÊÙ§¢Öé¹ â´ÂàÅ¹Ê� 100X ¤ÇÃãªŒ 
Immersion Oil ËÂ´Å§º¹¡ÃÐ¨¡»�´ÊäÅ´�à¾×èÍ
à¾ÔèÁ»ÃÐÊÔ· Ô̧ÀÒ¾ã¹¡ÒÃÁÍ§àËç¹´ŒÇÂ â´ÂãËŒàÅ¹Ê�
ÊíÒ¼ÑÊ¡Ñº Immersion Oil áÅÐ¡ÃÐ¨¡»�´ÊäÅ´� 

      ¢Ñé¹·Õè 7 à¡çº·íÒ¤ÇÒÁÊÐÍÒ´ àÁ×èÍãªŒ§Ò¹àÊÃç¨
ãËŒà¡çºâ´ÂãªŒ¶Ø§¤ÅØÁËÃ×Íà¡çºäÇŒã¹·Õè·ÕèäÁ‹ÁÕ½Ø†¹ áÅÐ
¤ÇÒÁª×é¹µèíÒ â´Âàªç´·íÒ¤ÇÒÁÊÐÍÒ´´ŒÇÂ¡ÃÐ´ÒÉ
àªç´àÅ¹Ê�ËÃ×Í¹éíÒÂÒÊíÒËÃÑºàªç´àÅ¹Ê� 

ÀÒ¾áÊ´§¢Ñé¹µŒÍ¹¡ÒÃãªŒ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 
·ÕèÁÒ : http://www.microscope.in.th 
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ºÑµÃ§Ò¹·Õè 1.2  ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 

1 

2 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹ºÍ¡Ê‹Ç¹»ÃÐ¡Íº¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� áÅÐË¹ŒÒ·Õè¢Í§Ê‹Ç¹»ÃÐ¡Íºµ‹Ò§æ (10 ¤Ðá¹¹) 

3 

4 

5 

6 

7 

8 

1. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
2. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
3. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
4. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
5. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
6. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
7. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
8. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 

¤Ðá¹¹ 
............. 

ÀÒ¾ Ê‹Ç¹»ÃÐ¡Íº¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�àªÔ§»ÃÐ¡Íº 
·ÕèÁÒ https://sites.google.com/site/biological1995 
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à«ÅÅ� (Cell) 
 ¤×Í Ë¹‹ÇÂ·ÕèàÅç¡·ÕèÊØ´¢Í§ÊÔè§ÁÕªÕÇÔµ·ÕèÊÒÁÒÃ¶´íÒÃ§¡Ô¨¡ÃÃÁµ‹Ò§æ ä´Œ ãªŒº‹§ºÍ¡¶Ö§

¤ÇÒÁà»š¹ÊÔè§ÁÕªÕÇÔµ à«ÅÅ�ÁÕËÅÒÂª¹Ô´ áÅÐËÅÒÂÃÙ»Ã‹Ò§¢Öé¹¡ÑºµíÒáË¹‹§·ÕèÍÂÙ‹áÅÐË¹ŒÒ·Õè¢Í§à«ÅÅ� à«ÅÅ�

·Ø¡à«ÅÅ�ÁÕÍ§¤�»ÃÐ¡ÍºËÅÑ¡ 3 Ê‹Ç¹ ¤×Í Ê‹Ç¹·ÕèË‹ÍËØŒÁà«ÅÅ�  ä«â·¾ÅÒ«ÖÁ áÅÐ ¹ÔÇà¤ÅÕÂÊ  

  

ÀÒ¾ â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� 
·ÕèÁÒ http://119.46.166.126/self_all/selfaccess7/m1/400 

      1. Ê‹Ç¹·ÕèË‹ÍËØŒÁà«ÅÅ� à»š¹Ê‹Ç¹¢Í§à«ÅÅ�·Õè

Ë‹ÍËØŒÁä«â·¾ÅÒ«ÖÁáÅÐ¹ÔÇà¤ÅÕÂÊ¢Í§à«ÅÅ�ãËŒ¤§

ÃÙ»áÅÐáÊ´§¢Íºà¢µ¢Í§à«ÅÅ� ÁÕ 2 ª¹Ô´ ä´Œá¡‹ 

àÂ×èÍËØŒÁà«ÅÅ� áÅÐ ¼¹Ñ§à«ÅÅ� 

       1.1 àÂ×èÍËØŒÁà«ÅÅ� ( ceII membrane ËÃ×Í pIasma 

membrane ) à»š¹àÂ×èÍ·ÕèÁÕªÕÇÔµºÒ§áÅÐàË¹ÕÂÇÁÕªÑé¹ä¢ÁÑ¹áÅÐ

â»ÃµÕ¹à»š¹Ê‹Ç¹»ÃÐ¡Íº·ÕèÊíÒ¤ÑÞ  ÁÕÅÑ¡É³Ðà»š¹ÃÙàÅç¡ æ 

ÊÒÁÒÃ¶¡íÒ¨Ñ´¢¹Ò´¢Í§ÊÒÃ·Õè¼‹Ò¹à¢ŒÒÍÍ¡ä´Œ  ¨Ö§ÁÕÊÁºÑµÔ

à»š¹àÂ×èÍàÅ×Í¡¼‹Ò¹ ¤×Í ÂÍÁãËŒÊÒÃÍÒËÒÃºÒ§ª¹Ô´·ÕèÁÕ¢¹Ò´

àÅç¡¼‹Ò¹ä´Œ  Ê‹Ç¹ÊÒÃ¢¹Ò´ãËÞ‹¼‹Ò¹äÁ‹ä´Œ àÂ×èÍËØŒÁà«ÅÅ�¾ºã¹

ÊÔè§ÁÕªÕÇÔµ·Ø¡ª¹Ô´ Â¡àÇŒ¹ äÇÃÑÊ áÅÐ äÇÃÍÂ·� 

  

ÀÒ¾ â¤Ã§ÊÃŒÒ§¢Í§àÂ×èÍËØŒÁà«ÅÅ� 
·ÕèÁÒ http://wanidanattarikasarinna.blogspot.com 
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 1.2 ¼¹Ñ§à«ÅÅ� ( Cell wall ) ÍÂÙ‹ªÑé¹¹Í¡ÊØ´¢Í§à«ÅÅ�¾ºà©¾ÒÐã¹à«ÅÅ�¾×ªà·‹Ò¹Ñé¹  à»š¹¼¹Ñ§

á¢ç§áÃ§«Öè§Ê‹Ç¹ãËÞ‹ÊÃŒÒ§¨Ò¡ÊÒÃà«ÅÅÙâÅÊ à»š¹Ê‹Ç¹·ÕèäÁ‹ÁÕªÕÇÔµ  ·íÒãËŒà«ÅÅ�·¹·Ò¹  á¢ç§áÃ§ áÁŒÇ‹Òà«ÅÅ�ÍÒ¨

µÒÂä»áÅŒÇ¡çµÒÁ ÁÕ¤ÇÒÁÂ×´ËÂØ‹¹ä´Œ´Õ  áÅÐÁÑ¡ÂÍÁãËŒÊÒÃµ‹Ò§ æ ¼‹Ò¹à¢ŒÒáÅÐÍÍ¡¨Ò¡à«ÅÅ�ä´Œ ¾ºà©¾ÒÐã¹

¾×ª ÊÒËÃ‹ÒÂ ¿̃§ä¨ áÅÐ áº¤·ÕàÃÕÂºÒ§ª¹Ô´ áµ‹äÁ‹¾ºã¹à«ÅÅ�ÊÑµÇ� 

  

- ¾×ª áÅÐ ÊÒËÃ‹ÒÂ ¼¹Ñ§à«ÅÅ�ÁÕÍ§¤�»ÃÐ¡ÍºËÅÑ¡ 

¤×Í ¤ÒÃ�âºäÎà´Ãµ Ê‹Ç¹ãËÞ‹à»š¹ à«ÅÅÙâÅÊ 

        - ¿˜§ä¨ ¼¹Ñ§à«ÅÅ�Ê‹Ç¹ãËÞ‹à»š¹ä¤µÔ¹ (Chlitin)  

        - áº¤·ÕàÃÕÂ ¼¹Ñ§à«ÅÅ�à»š¹¾Ç¡ à¾»«Ôâ¹ä¡Åá¤¹ «Öè§

à¡Ô´¨Ò¡â»ÃµÕ¹¨ÑºµÑÇ¡Ñº¤ÒÃ�âºäÎà´Ãµ 

  
  

ÅÑ¡É³Ð¢Í§¼¹Ñ§à«ÅÅ�¾×ª 
·ÕèÁÒ https://study.com/academy/lesson/cell-wall 

2. ä«â·¾ÅÒ«ÖÁ ( Cytoplasm ) à»š¹

¢Í§àËÅÇÀÒÂã¹à«ÅÅ�ÍÂÙ‹ÃÍº æ ¹ÔÇà¤ÅÕÂÊ ¢³Ð·Õèà«ÅÅ�

ÂÑ§ÁÕªÕÇÔµ ä«â·¾ÅÒÊ«ÖÁ ¨ÐäËÅÇ¹àÇÕÂ¹ÍÂÙ‹ÀÒÂã¹à«ÅÅ� 

á Å Ð ÁÕ ¡ Ò Ã à » ÅÕè Â ¹ á» Å §· Ò § à ¤ ÁÕ µ Å Í ´ à Ç Å Ò           

ä«â·¾ÅÒÊ«ÖÁ»ÃÐ¡Íº´Œ ÇÂ ÊÒÃÍÒËÒÃµ‹ Ò§ æ

ä´Œá¡‹  ¹éíÒ  â»ÃµÕ¹  ¤ÒÃ�âºäÎà´Ãµ  ä¢ÁÑ¹  áÅÐ

à¡Å×ÍáÃ‹µ‹ Ò§ æ ÃÇÁ·Ñé §¢Í§àÊÕÂ¹Í¡¨Ò¡¹Õé ÂÑ §ÁÕ

Ê‹Ç¹»ÃÐ¡Íº·ÕèàÃÕÂ¡Ç‹Ò  ÍÍÃ�á¡à¹ÅÅ� ( organeiie ) 

ÍÍÃ�á¡à¹ÅÅ�ËÃ×ÍÊ‹Ç¹»ÃÐ¡Íºà·ÕÂºä´Œ¡ÑºÍÇÑÂÇÐ·Õè·íÒ

Ë¹ŒÒ·Õèµ‹Ò§ æ 

ºÃÔàÇ³¢Í§ä«â·¾ÅÒ«ÖÁ 
·ÕèÁÒ https://sites.google.com/site/tobitenzo/home/si-tho-phla-sum 
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           ÍÍÃ�á¡à¹ÅÅ� (Organelle) ¤×Í ÍÇÑÂÇÐ¢Í§à«ÅÅ� áÅÐà»š¹Í§¤�»ÃÐ¡Íº·Õèµ‹Ò§æ¡Ñ¹ ¹Ñ¡ÇÔ·ÂÒÈÒÊµÃ� 

áÂ¡ ÍÍÃ�á¡à¹ÅÅ� ÍÍ¡à»š¹ 3 ¡ÅØ‹Á µÒÁâ¤Ã§ÊÃŒÒ§¢Í§àÂ×èÍËØŒÁÍÍÃ�á¡à¹ÅÅ� ä´Œ´Ñ§¹Õé 

1. ÍÍÃ�á¡à¹ÅÅ�äÁ‹ÁÕàÂ×èÍËØŒÁ (Nonmembranous organelle) ä´Œá¡‹ 

ÀÒ¾·Õè 11 áÊ´§ â¤Ã§ÊÃŒÒ§¢Í§äÃâºâ«Á 
·ÕèÁÒ https://sites.google.com/site/cell941tu78/neuxha 

     1.1 äÃâºâ«Á (Ribosome)   à»š¹ÍÍÃ�á¡à¹ÅÅ�·ÕèÁÕ

¢¹Ò´àÅç¡·Õè ÁÕÊ‹Ç¹Â‹ÍÂ 2 Ë¹‹ÇÂ ¤×Í Ë¹‹ÇÂãËÞ‹ (Large 

subunit) áÅÐ Ë¹‹ÇÂàÅç¡ ( Small subunit) ¾ºä´Œ·Ñé§

ã¹  ä«â·¾ÅÒ«ÖÁ áÅÐà¡ÒÐÍÂÙ‹·Õè¼ÔÇ¢Í§  Ã‹Ò§áËàÍ¹â´¾

ÅÒÊÁÔ¡àÃµÔ¤ÔÇÅÑÁ ·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ à«ÅÅ�·Õè¾º 

ä´Œá¡‹ à«ÅÅ�àÁç´àÅ×Í´á´§ à«ÅÅ�·ÕèËÅÑè§àÍ¹ä«Á� ÎÍÃ�âÁ¹ 

áÅÐÊÒÃáÍ¹µÔºÍ´Ô  

                     

    1.2 ä«â·Êà¡àÅµÍ¹ (Cytoskeleto) ·íÒË¹ŒÒ·Õèà»š¹â¤Ã§ÊÃŒÒ§¤éíÒ¨ØÅà«ÅÅ�áÅÐª‹ÇÂã¹¡ÒÃà¤Å×èÍ¹äËÇ¢Í§

à«ÅÅ� ÁÕ 3 ª¹Ô´ ¤×Í 

 - äÁâ¤Ã·ÔÇºÙÅ (Microtubule) à»š¹àÊŒ¹ãÂâ»ÃµÕ¹·ÙºÙÅÔ¹ ª‹ÇÂã¹¡ÒÃà¤Å×èÍ¹äËÇ¢Í§à«ÅÅ� 

à»š¹Ê‹Ç¹»ÃÐ¡Íº¢Í§«ÔàÅÕÂ áÅÐ á¿Åà¨ÅÑÁ 

 - ÍÔ¹à·ÍÃ�ÁÕà´ÕÂ¿�ÅÒàÁ¹ (Intermedlate filament) à»š¹â¤Ã§¢‹ÒÂà«ÅÅ� ÊÃŒÒ§ÁÒ¨Ò¡

â»ÃµÕ¹ËÅÒÂª¹Ô´ ¾ºã¹¼ÔÇË¹Ñ§ ¢¹ à¢Ò áÅÐàÅçº 

 - äÁâ¤ÃÃ¿�ÅÒàÁ¹µ� (Microfilament) à»š¹àÊŒ¹ãÂâ»ÃµÕ¹áÍ¤·Ô¹ ·íÒË¹ŒÒ·Õèà¡ÕèÂÇ¡Ñº¡ÒÃ

à»ÅÕèÂ¹á»Å§ÃÙ»Ã‹Ò§ ¡ÒÃäËÅ¢Í§ä«â·¾ÅÒ«ÖÁ àª‹¹ ¡ÒÃà¤Å×èÍ¹·Õè¢Í§ÍÐÁÕºÒ áÅÐ à«ÅÅ�àÁç´àÅ×Í´¢ÒÇ 
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ÀÒ¾·Õè 12 áÊ´§ â¤Ã§ÊÃŒÒ§¢Í§ ä«â·Êà¡àÅµÍ¹ áÅÐºÃÔàÇ³·Õè¾º 
·ÕèÁÒ http://www.chimica-online.it/biologia/citoscheletro.htm 

 1.3 à«¹·ÃÔâÍÅ (Centriole) ¾ºä´Œã¹

à «ÅÅ� ÊÑ µ Ç� à ·‹ Ò¹Ñé ¹  ä Á‹ ¾º ã¹ à«ÅÅ� ¾× ª  áÅÐ ¿̃ § ä ¨ 

»ÃÐ¡Íº´ŒÇÂ äÁâ¤Ã·ÔÇºÙÅàÃÕÂ§µÑÇ¡Ñ¹à»š¹¡ÅØ‹Áæ ¡ÅØ‹ÁÅÐ 

3 ËÅÍ´ ÁÕ·Ñé§ËÁ´ 9 ¡ÅØ‹Á ·íÒË¹ŒÒ·Õèª‹ÇÂã¹¡ÒÃà¤Å×èÍ¹·Õè

¢Í§â¤ÃâÁâ«Á ã¹ÃÐÂÐáÂ¡â¤ÃÁÒ·Ô´ áµ‹ÅÐ¤Ù‹ÍÍ¡¨Ò¡

¡Ñ¹ã¹¢³Ð·Õèà«ÅÅ�à¡Ô´¡ÒÃáº‹§à«ÅÅ� 

2. ÍÍÃ�á¡à¹ÅÅ�·ÕèÁÕàÂ×èÍËØŒÁ 2 ªÑé¹ (Unimembranous  organelle) 

   2.1 Ã‹Ò§áËàÍ¹â´Ã¾ÅÒ«ÖÁ ËÃ×Í àÍ¹â´Ã¾ÅÒÁÔ¡àÃµÔ¤ÔÇÅÑÁ (Endoplasmic reticulum : ER) ÁÕ 2 ª¹Ô´ ´Ñ§¹Õé 

    - Ã‹Ò§áËàÍ¹â´Ã¾ÅÒ«ÖÁª¹Ố àÃÕÂº (smooth Endoplasmic reticulum : sER) ÁÕË¹ŒÒ·Õè ¡íÒ¨Ñ´ÊÒÃ¾ÔÉã¹

à«ÅÅ� ÊÑ§à¤ÃÒÐË�ä¢ÁÑ¹¾Ç¡ Cholesterol , steroid ¡ÃÐµØŒ¹¡ÒÃ·íÒ§Ò¹¢Í§¡ÅŒÒÁà¹×éÍ ¾ºÁÒ¡ã¹à«ÅÅ�µÑº ÍÑ³±Ð 

ÃÑ§ä¢ µ‹ÍÁËÁÇ¡äµªÑé¹¹Í¡ à«ÅÅ�¡ÅŒÒÁà¹×éÍ  

   - Ã‹ Ò §áËàÍ¹ â´Ã¾ÅÒ«ÖÁª¹Ô´¢ÃØ ¢ÃÐ  ( Rough 

Endoplasmic reticulum : rER)  ·íÒË¹ŒÒà»š¹ºÃÔàÇ³

ã¹¡ÒÃÊÑ§à¤ÃÒÐË�â»ÃµÕ¹·ÕèãªŒÀÒÂã¹à«ÅÅ� ºÃÔàÇ³¾×é¹¼ÔÇÁÕ

äÃâºâ«ÁÁÒà¡ÒÐÍÂÙ‹ ·íÒãËŒÁÍ§àËç¹¾×é¹¼ÔÇ¢ÃØ¢ÃÐ ¾ºÁÒ¡

ã¹à«ÅÅ�·ÕèÁÕ¡ÒÃÊÃŒÒ§àÍ¹ä«Á� àª‹¹ àÂ×èÍºØÅíÒäÊŒàÅç¡ àÂ×èÍºØ

¡ÃÐà¾ÒÐÍÒËÒÃ à«ÅÅ�àÁç´àÅ×Í´¢ÒÇ à«ÅÅ�µ‹ÍÁãµŒ

ÊÁÍ§ ºÃÔàÇ³·Õè¾º ÍÂÙ‹ã¡ÅŒ¡Ñº¹ÔÇà¤ÅÕÂÊ àª×èÍÁµ‹Í

¡ÑºàÂ×èÍËØŒÁ¹ÔÇà¤ÅÕÂÊ à»š¹·Ò§¼‹Ò¹¢Í§ RNA à¾×èÍ

ÁÒÊÑ§à¤ÃÒÐË�â»ÃµÕ¹·Õè äÃâºâ«Á·ÕèÁÒà¡ÒÐÍÂÙ‹·Õè

ºÃÔàÇ³¼ÔÇ 

 

  
  

ÀÒ¾·Õè 13áÊ´§ â¤Ã§ÊÃŒÒ§áÅÐºÃÔàÇ³·Õè¾º rER และ sER 
·ÕèÁÒ https://epiehonorsbiology.wikispaces.com 
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ÀÒ¾·Õè 14 áÊ´§ ÃÙ»Ã‹Ò§ áÅÐ â¤Ã§ÊÃŒÒ§¢Í§¡ÍÅ¨Ô¤ÍÁà¾Åç¡«� 
·ÕèÁÒ https://sites.google.com/site/cell941tu78/neuxha 

2.2 ¡ÍÅ¨Ô¤ÍÁà¾Åç¡«� (Golgi complex / Golgi 

body / Golgi Apparatus) ÁÕÅÑ¡É³Ðà»š¹·‹ÍËÃ×Í¶Ø§áº¹ 

¢¹Ò´ãËÞ‹ ÁÕË¹ŒÒ·ÕèÊÃŒÒ§¶Ø§¢¹Ê‹§ÊÒÃ (Vesicle) ¢¹Ê‹§ÊÒÃ

·ÕèÁÒ¨Ò¡ rER ã¹à«ÅÅ�ÊÃŒÒ§ÍÊØ¨Ô ¡ÍÅ¨Ô¨ÐÊÃŒÒ§¶Ø§ 

Acrosome ºÃÃ¨ØàÍ¹ä«Á�Â‹ÍÂÊÅÒÂÊÒÃËØŒÁà«ÅÅ�ä¢‹äÇŒ·ÕèÊ‹Ç¹

ËÑÇ¢Í§µÑÇÍÊØ¨Ô à¾×èÍãªŒà¨ÒÐä¢‹ ã¹à«ÅÅ�¾×ª¡ÍÅ¨ÔÊÃŒÒ§¶Ø§ºÃÃ¨Ø

à¾¤µÔ¹ à¡Ô´ Cell Plate ¢Öé¹ 

ÀÒ¾·Õè 15 áÊ´§ ÃÙ»Ã‹Ò§áÅÐâ¤Ã§ÊÃŒÒ§äÅâ«â«Á 
·ÕèÁÒ https://sites.google.com/site/cell941tu78 

     2 . 3  äÅ â« â«Á (Lysosome) äÁ‹¾ºã¹à«ÅÅ�¾× ª 

ÊÒÁÒÃ¶¾ºÁÒã¹à«ÅÅ� àÁç´ àÅ× Í´¢ÒÇ à«ÅÅ�ºÃÔ àÇ³       

ËÒ§ÅÙ¡Í�Í´ ·íÒË¹ŒÒ·ÕèÂ‹ÍÂÊÒÃËÃ×Íà«ÅÅ�·ÕèÃ‹Ò§¡ÒÂ       

äÁ‹µŒÍ§¡ÒÃ ·íÒË¹ŒÒ·ÕèÂ‹ÍÂÍÒËÒÃã¹ÊÔè§ÁÕªÕÇÔµà«ÅÅ�à´ÕÂÇ 

(food vacuole)  

      2.4 áÇ¤ÔÇâÍÅ (Vacuole) ÁÕÅÑ¡É³Ðà»š¹¶Ø§·ÕèÁÕàÂ×èÍËØŒÁ ÊíÒËÃÑº àÇÊÊÔà¤ÔÅ·ÕèÁÕ¢¹Ò´ãËÞ‹ÍÒ¨àÃÕÂ¡Ç‹Ò  

áÇ¤ÔÅâÍÅ áÇ¤ÔÅâÍÅÊÒÁÒÃ¶áº‹§ÍÍ¡à»š¹3»ÃÐàÀ·µÒÁÃÙ»Ã‹Ò§áÅÐË¹ŒÒ·Õèä´Œ´Ñ§¹Õé  

         - ¤Í¹á·Ãç¡ä·Å�áÇ¤ÔÅâÍÅ(Contractile vacuole) ·íÒË¹ŒÒ·ÕèÃÑ¡ÉÒÊÁ´ØÅ¢Í§¹éíÒ ¾ºã¹ÊÔè§ÁÕªÕÇÔµ  

à«ÅÅ�à´ÕÂÇàª‹¹ ÍÐÁÕºÒ ¾ÒÃÒÁÕà«ÕÂÁ à»š¹µŒ¹ 

         - ¿Ù´áÇ¤ÔÅâÍÅ(Food vacuole) ·íÒË¹ŒÒ·ÕèºÃÃ¨ØÍÒËÒÃ·ÕèÃÑºÁÒ¨Ò¡ÀÒÂ¹Í¡à«ÅÅ� à¾×èÍÂ‹ÍÂÊÅÒÂ 

µ‹Íä» 

         - à¿ÃµáÇ¤ÔÇâÍÅ(Fat vacuole) ·íÒË¹ŒÒ·ÕèÊÐÊÁËÂ´ä¢ÁÑ¹  

         - à«ç¹·ÑÅáÇ¤ÔÅâÍÅ(Central vacuole) ·íÒË¹ŒÒ·Õèã¹¡ÒÃÊÐÊÁÊÒÃÊÕª¹Ô´µ‹Ò§æàª‹¹ ¹éíÒ áÃ‹¸ÒµØ     

ÊÒÃÊÕ ºÒ§ª¹Ô´ à»š¹µŒ¹  
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â¤Ã§ÊÃŒÒ§¢Í§áÇ¤ÔÇâÍÅã¹¾ÒÃÒÁÕà«ÕÂÁ 
·ÕèÁÒ https://sites.google.com/nataliluisgaby/vacuole 

â¤Ã§ÊÃŒÒ§¢Í§áÇ¤ÔÇâÍÅã¹à«ÅÅ�¾×ª 
·ÕèÁÒ http://artimagesfrom.com/7-2-cell 

3. ÍÍÃ�á¡à¹ÅÅ�·ÕèÁÕàÂ×èÍËØŒÁ 2 ªÑé¹ (Bimembranous organelle)  
        3.1 äÁâ·¤Í¹à´ÃÕÂ (Mitochondria) ·íÒË¹ŒÒ·Õè à»š¹áËÅ‹§ÊÃŒÒ§¾ÅÑ§§Ò¹¢Í§à«ÅÅ� (ATP) ÃÙ»Ã‹Ò§ÅÑ¡É³Ð 

Ê‹Ç¹ãËÞ‹ÁÕÃÙ»Ã‹Ò§¡ÅÁ ·‹Í¹ÊÑé¹ ·‹Í¹ÂÒÇ ËÃ×Í¡ÅÁÃÕ¤ÅŒÒÂÃÙ»ä¢‹ äÁâ·¤Í¹à´ÃÕÂ ¤×Í ÍÍÃ�á¡à¹ÅÅ�·ÕèÍÂÙ‹ã¹        

ä«â·¾ÅÒÊ«ÖÁ ·ÕèÁÕàÂ×èÍËØŒÁ 2 ªÑé¹ ªÑé¹¹Í¡¼ÔÇàÃÕÂº Ê‹Ç¹ªÑé¹ã¹¾Ñºà¢ŒÒä»´ŒÒ¹ã¹ àÃÕÂ¡Ç‹Ò ¤ÃÔÊµÕ ( cristae )ÀÒÂã¹   

äÁâ·¤Í¹à´ÃÕÂÁÕ¢Í§àËÅÇ«Öè§»ÃÐ¡Íº´ŒÇÂÊÒÃËÅÒÂª¹Ô´ àÃÕÂ¡Ç‹Ò àÁ·ÃÔ¡«� ( matrix ) ã¹Á¹ØÉÂ�ÁÕ äÁâ·¤Í¹à´ÃÕÂ

ÁÒ¡·ÕèÊØ´·Õè¡ÅŒÒÁà¹×éÍËÑÇã¨ 

â¤Ã§ÊÃŒÒ§¢Í§äÁâ·¤Í¹à´ÃÕÂ 
·ÕèÁÒ  https://th.wikipedia.org/wiki 

        3.2 ¾ÅÒÊµỐ  (Plastid) ¾ºã¹¾×ªáÅÐÊÒËÃ‹ÒÂ äÁ‹¾º

ã¹à«ÅÅ�ÊÑµÇ� àËç´ÃÒ áº¤·ÕàÃÕÂ áÅÐ ÊÒËÃ‹ÒÂÊÕà¢ÕÂÇá¡Á¹éíÒ

à§Ô¹ áº‹§à»š¹ 2 ¾Ç¡ãËÞ‹æ ´Ñ§¹Õé 

          3.2.1 ¾ÅÒÊµỐ ·ÕèÁÕÊÕ àÃÕÂ¡Ç‹Ò â¤ÃâÁ¾ÅÒÊµ� 

(Chromoplast) Â¡àÇŒ¹ÁÕÊÕà¢ÕÂÇ àÃÕÂ¡Ç‹Ò ¤ÅÍâÃ¾ÅÒÊµ� 
         - ¤ÅÍâÃ¾ÅÒÊµ� (Chloroplast) ¾ÅÒÊµÔ´·ÕèÁÕÊÕà¢ÕÂÇ 

·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§ (photosynthesis) มี 

¢¹Ò´ãËÞ‹ àÂ×èÍËØŒÁ 2 ªÑé¹ â¤Ã§ÊÃŒÒ§ÀÒÂã¹ÁÕÊ‹Ç¹·ÕèÂ×è¹àÇŒÒà¢ŒÒ¢ŒÒ§ã¹¡ÅÒÂà»š¹Ê‹Ç¹·Õè  àÃÕÂ¡Ç‹Ò ÅÒàÁÅÅÒ 

(Lamella) ¢Í§àËÅÇ·ÕèÍÂÙ‹ÀÒÂã¹ àÃÕÂ¡Ç‹Ò ÊâµÃÁÒ (Stroma) ËÃ×Í àÁ·ÃÔ¡«� (Matrix) «ŒÍ¹¡Ñ¹à»š¹µÑé§  àÃÕÂ¡Ç‹Ò 

¡ÃÒ¹ØÁ (Granum) ËÅÒÂæ¡ÃÒ¹ØÁ  àÃÕÂ¡Ç‹Ò  ¡ÃÒ¹Ò (Grana) áÅÐàÃÕÂ¡ÅÒÁàÁÅÒáµ‹ÅÐá¼‹¹ àÃÕÂ¡Ç‹Ò ä·ÅÒ

¤ÍÂ´� ·ÕèºÃÔàÇ³àÂ×èÍËØŒÁ ä·ÅÒ¤ÍÂ´�¨ÐÁÕÃ§¤ÇÑµØ·ÕèãªŒ Ñ̈¡¾ÅÑ§§Ò¹áÊ§ ã¹¡ÃÐºÇ¹¡ÒÃÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§ 
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â¤Ã§ÊÃŒÒ§ÀÒÂã¹¢Í§¤ÅÍâÃ¾ÅÒÊµ� 
·ÕèÁÒ http://www.scimath.org6984-photosynthesis 

àÁç´¤ÅÍâÃ¾ÅÒÊµ�ÀÒÂãµŒ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�¡íÒÅÑ§¢ÂÒÂ 40 X 
·ÕèÁÒ http://www.thaibiotech.info/what-is-chlorophyll.php 

  - â¤ÃâÁ¾ÅÒÊµ� (Chromoplast) ¾ÅÒÊµÔ´·ÕèÁÕÊÕ

àËÅ×Í§ á´§ ÊŒÁ à¾ÃÒÐÁÕÊÒÃã¹¡ÅØ‹Á¢Í§ á¤âÃ·Õ

¹ÍÂ´� (Carotenoid)  
  

¾ÅÒÊµÔ´·ÕèÁÕÊÕá´§·ÕÍÂÙ‹ã¹¾ÃÔ¡·Õè¡íÒÅÑ§¢ÂÒÂ 40X 

·ÕèÁÒ https://sites.google.com/site/hcubiology 

    3.2.2 ¾ÅÒÊµÔ¡·Õè»ÃÒÈ¨Ò¡ÊÕ àÃÕÂ¡Ç‹Ò ÅÔÇâ¤¾ÅÒÊµ� 

(Leucoplast) ¾ºä´Œã¹ÃÒ¡·ÕèÍÂÙ‹ãµŒ´Ô¹ ÅíÒµŒ¹ãµŒ´Ô¹ 

à»š¹µŒ¹ 

ÀÒ¾·Õè 22 áÊ´§ àÁç´ÅÔÇâ¤¾ÅÒÊµ�ã¹ËÑÇÁÑ¹½ÃÑè§ ¡íÒÅÑ§¢ÂÒÂ 40X 
·ÕèÁÒ https://sites.google.com/site/hcubiology/lab3cellcomponents 
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       3. ¹ÔÇà¤ÅÕÂÊ ( nucleus ) à»š¹Ê‹Ç¹»ÃÐ¡Íº·ÕèÊíÒ¤ÑÞ·ÕèÊØ´¢ÍÍ§à«ÅÅ�  ÍÂÙ‹ã¹ä«â·¾ÅÒ«ÖÁ ÁÕÅÑ¡É³Ð

¤‹Í¹¢ŒÒ§¡ÅÁ  ÁÕàÂ×èÍËØŒÁ  2  ªÑé¹  ÁÕÃÙàÅç¡æà»š¹àÂ×èÍàÅ×Í¡¼‹Ò¹  «Öè§à»š¹·Ò§¼‹Ò¹¢Í§ÊÒÃµ‹Ò§æ  à¢ŒÒáÅÐÍÍ¡¨Ò¡

¹ÔÇà¤ÅÕÂÊ  ÀÒÂã¹¹ÔÇà¤ÅÕÂÊÁÕÊ‹Ç¹»ÃÐ¡Íº·ÕèÊíÒ¤ÑÞ  2  ª¹Ô´  ¤×Í 

ÀÒ¾·Õè 9 áÊ´§ â¤Ã§ÊÃŒÒ§¢Í§¹ÔÇà¤ÅÕÂÊ 
·ÕèÁÒ https://paweena54181510124.wordpress.com 

3.1 ¹ÔÇ¤ÅÕâÍÅÑÊ  (nucleolus)  »ÃÐ¡Íº´ŒÇÂ

ÊÒÃ  DNA(Dexyribonucleic  acid)  áÅÐ  RNA    

(Ribonucleic  acid)  «Öè§·íÒË¹ŒÒ·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃ

ÊÃŒÒ§â»ÃµÕ¹  ÊÃŒÒ§â»ÃµÕ¹áÅŒÇ¡ç¨ÐäËÅÍÍ¡ä»ÊÙ‹       

ä«â·¾ÅÒ«ÖÁ  à¾×èÍÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ãËŒá¡‹à«ÅÅ� 

 

           3.2  â¤ÃÁÒµÔ¹  (chromatin)  à»š¹àÊŒ¹ãÂàÅç¡æ ÂÒÇæ  ¢´ä»ÁÒà»š¹Ã‹Ò§áË  àÃÕÂ¡

â¤ÃâÁâ«Á  (chromosome)  â¤ÃâÁâ«Á»ÃÐ¡Íº´ŒÇÂ  DNA  ËÃ×Í·ÕèàÃÕÂ¡Ç‹Ò  ÂÕ¹  (gene)  áÅÐâ»ÃµÕ¹

ËÅÒÂª¹Ô´  º¹ÂÕ¹ËÃ×Í  DNA  ¨ÐÁÕÃËÑÊ¾Ñ¹ Ø̧¡ÃÃÁ  (Genetic  code)  ·íÒË¹ŒÒ·Õè¤Çº¤ØÁ¡ÒÃÊÃŒÒ§â»ÃµÕ¹  

áÅÐ  DNA  ¨Ðà»š¹µÑÇ¤Çº¤ØÁ¡ÒÃáÊ´§ÍÍ¡¢Í§ÅÑ¡É³Ðµ‹Ò§æ  ã¹ÊÔè§ÁÕªÕÇÔµ 

Ë¹ŒÒ·Õè¢Í§¹ÔÇà¤ÅÕÂÊ 

      - à»š¹ÈÙ¹Â�¡ÅÒ§¡ÒÃ¤Çº¤ØÁ¡ÒÃ¶‹ÒÂ·Í´ÅÑ¡É³Ð·Ò§¾Ñ¹ Ø̧¡ÃÃÁ¢Í§ÊÔè§ÁÕªÕÇÔµ 

      - ¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ�áÅÐ¡ÒÃà¨ÃÔÞàµÔºâµ 

      - à»š¹áËÅ‹§ÊÑ§à¤ÃÒÐË�ÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ 

      - ¤Çº¤ØÁ¡ÒÃÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ÀÒÂã¹à«ÅÅ� 

 

ÀÒ¾·Õè 10 áÊ´§ â¤Ã§ÊÃŒÒ§à«ÅÅ� â¾Ã¤ÒÃÔâÍµ áÅÐÂÙ¤ÒÃÔâÍµ 
·ÕèÁÒ https://th.wikipedia.org/wiki  
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¤íÒªÕéá¨§ :  ãËŒ¹Ñ¡àÃÕÂ¹¾Ô¨ÒÃ³ÒÀÒ¾·Õè¡íÒË¹´ãËŒáÅŒÇÃÐºØÇ‹Òà»š¹ÍÍÃ�á¡á¹ÅÅ�ª¹Ô´ã´ áÅÐ¹íÒµÑÇÍÑ¡ÉÃä»àµÔÁ

Ë¹ŒÒ¢ŒÍ¤ÇÒÁ·ÕèÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñ¹ (10 ¤Ðá¹¹) 

A ........................... B ........................... C ........................... D ........................... 

E ........................... F ........................... G ........................... H ........................... 

_____ 1. à»š¹áËÅ‹§¼ÅÔµÊÒÃ¾ÅÑ§§Ò¹ÊÙ§ãËŒá¡‹à«ÅÅ� 

_____ 2. ¾ºã¹à«ÅÅ�¾×ªáÅÐâ¾Ã·ÔÊµ�ºÒ§ª¹Ô´ ·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�¹éíÒµÒÅ¡ÅÙâ¤Êã¹¡ÃÐºÇ¹¡ÒÃ

ÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§ 

_____ 3. ÊÃŒÒ§àÊŒ¹ãÂÊ»�¹à´ÔÅã¹¡ÃÐºÇ¹¡ÒÃáº‹§à«ÅÅ� 

_____ 4. ºÃÃ¨ØàÍ¹ä«Á�ÊíÒËÃÑºÂ‹ÍÂÊÒÃµ‹Ò§æ¾ºã¹à«ÅÅ�ÊÑµÇ�áµ‹äÁ‹ÁÕã¹à«ÅÅ�¾×ª 

_____ 5. à¾ÔèÁ¤ÇÒÁá¢ç§áÃ§ãËŒá¡‹à«ÅÅ� ·íÒãËŒà«ÅÅ�¤§ÃÙ»Ã‹Ò§ÍÂÙ‹ä´Œ 

_____ 6. ¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹ áÅÐ¡Ô¨¡ÃÃÁµ‹Ò§æ¢Í§à«ÅÅ� ÃÇÁ·Ñé§à»š¹áËÅ‹§à¡çºÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ 

_____ 7. ÁÕË¹ŒÒ·ÕèÊÃŒÒ§¶Ø§¢¹Ê‹§ÊÒÃ ·Õèä´Œ¨Ò¡ ER 

_____ 8. ÁÕÊÁºÑµÔà»š¹àÂ×èÍàÅ×Í¡¼‹Ò¹  

ชุดกิจกรรมการเรียนรูแบบสืบเสาะหาความรู  7 ขั้น (7E)                                                วิชาชีววิทยาพ้ืนฐาน 

ºÑµÃ§Ò¹·Õè 1.3 â¤Ã§ÊÃŒÒ§à«ÅÅ�  
áÅÐÍ§¤�»ÃÐ¡Íº¢Í§à«ÅÅ� 

¤Ðá¹¹ 
............. 

ÀÒ¾â¤Ã§ÊÃŒÒ§à«ÅÅ� A – H 
·ÕèÁÒ : https://www.nectec.or.th/schoolnet/library/create-web 
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¢Ñé¹·Õè 5  ¢Ñé¹¢ÂÒÂ¤ÇÒÁÃÙŒ 

ºÑµÃ¡Ô¨¡ÃÃÁ·Õè 1.4 ¢ÂÒÂ¡ÃÐºÇ¹¡ÒÃ¤Ố  

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹à»ÃÕÂºÅÑ¡É³Ð ¡ÒÃ´íÒÃ§ªÕÇÔµ ¢Í§ÊÔè§ÁÕªÕÇÔµ·Õè¡íÒË¹´ãËŒµ‹Íä»¹Õé (10 ¤Ðá¹¹) 

ÅÑ¡É³Ðà«ÅÅ� áÅÐ¡ÒÃ´íÒÃ§ªÕÇÔµ¢Í§ÊÔè§ÁÕªÕÇÔµâ»Ã¤ÒÃÔâÍµ
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
....................................................................................................... 

ÀÒ¾áº¤·ÕàÃÕÂ 
·ÕèÁÒ : https://www.youtube.com/watch?v=Xyq4X0l0b1M 

ÅÑ¡É³Ðà«ÅÅ� áÅÐ¡ÒÃ´íÒÃ§ªÕÇÔµ¢Í§ÊÔè§ÁÕªÕÇÔµÂÙ¤ÒÃÔâÍµ
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
....................................................................................................... 

ÀÒ¾ÇÑÇÊÔè§ÁÕªÕÇÔµà«ÅÅ�à´ÕÂÇ 
·ÕèÁÒ : https://www.phitsanuloklife.com/topic 

¤Ðá¹¹ 
............. 
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¡Ô¨¡ÃÃÁ·Õè 1.5 á¼¹¼Ñ§¤ÇÒÁ¤Ô´ 
¤Ðá¹¹ 
............. 

¤íÒÊÑè§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¤¹¤Œ¹¤ÇŒÒà¾ÔèÁàµÔÁ¨Ò¡ºÑµÃà¹×éÍËÒáÅŒÇÊÃØ»Í§¤�¤ÇÒÁÃÙŒ àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§à«ÅÅ�
áÅÐË¹ŒÒ·Õè¢Í§à«ÅÅ� à»š¹á¼¹¼Ñ§¤ÇÒÁ¤Ô´ (Mind Map) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

ªØ´·Õè 1 
¢Ñé¹·Õè 6  ¢Ñé¹»ÃÐàÁÔ¹¼Å 
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

¤íÒªÕéá¨§ : ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÃ‹ÇÁ¡Ñ¹»˜œ¹â¤Ã§ÊÃŒÒ§ÀÒÂã¹à«ÅÅ�¾ÃŒÍÁ·Ñé§ÃÐºØª×èÍáÅÐË¹ŒÒ·Õè¢Í§áµ‹ÅÐÍ§¤�»ÃÐ¡Íº

â´Â»ÃÐÂØ¡µ�ãªŒÇÑÊ´Ø·Õè¤ÃÙàµÃÕÂÁãËŒ ¤×Í ´Ô¹¹éíÒÁÑ¹ ÅÇ´ ÅÙ¡»�§»Í§ à¢çÁËÁØ´ ¡ÃÐ´ÒÉ áÅÐ¼ŒÒ (10 ¤Ðá¹¹) 

ÇÑÊ´Ø·ÕèàÃÕÂ¡ãªŒ 
1. ..................................................... 
2. .................................................... 
3. .................................................... 
4. .................................................... 
5. .................................................... 

ÀÒ¾ÍÍ¡áºº¢Ñé¹µÍ¹¡ÒÃ·íÒ 

ªÔé¹§Ò¹ 

ชุดกิจกรรมการเรียนรูแบบสืบเสาะหาความรู 7 ขั้น (7E)                                           วิชาชีววิทยาพ้ืนฐาน 

¡Ô¨¡ÃÃÁ·Õè 1.6 ÅÍ§¤Ố  ÅÍ§·íÒ´Ù 

¤Ðá¹¹ 
............. 

¢Ñé¹·Õè 7  ¢Ñé¹¹íÒ¤ÇÒÁÃÙŒä»ãªŒ 
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               จัดทําโดย        
นางสาวศิริพร  ฮูกระโทก 

ºÑµÃáºº·´ÊÍºËÅÑ§àÃÕÂ¹  

àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§áÅÐË¹ŒÒ·Õè¢Í§à«ÅÅ�     ªÑé¹ÁÑ¸ÂÁÈÖ¡ÉÒ»‚·Õè 4  
ÃÒÂÇÔªÒªÕÇÇÔ·ÂÒ¾×é¹°Ò¹ ÃËÑÊÇÔªÒ Ç30103       ¤Ðá¹¹àµçÁ 10 ¤Ðá¹¹       àÇÅÒ  10  ¹Ò·Õ 

¤íÒªÕéá¨§  1. ¢ŒÍÊÍºÁÕ¨íÒ¹Ç¹ 10 ¢ŒÍ à»š¹¢ŒÍÊÍºª¹Ô´àÅ×Í¡µÍº 4 µÑÇàÅ×Í¡ 
 2. ãËŒ¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µŒÍ§·ÕèÊØ´áÅŒÇ·íÒà¤Ã×èÍ§ËÁÒÂ (X) Å§ã¹¡ÃÐ´ÒÉ¤íÒµÍº 

  1. ã¹¡ÒÃÈÖ¡ÉÒÊÔè§ÁÕªÕÇÔµ ´ŒÇÂ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹�
¸ÃÃÁ´Ò áººãªŒ¡ÃÐ¨¡»ÃÑºáÊ§¶ŒÒ¹Ñ¡àÃÕÂ¹
µŒÍ§¡ÒÃ»ÃÑºáÊ§ãËŒ¾ÍàËÁÒÐ¨ÐµŒÍ§·íÒÍÂ‹Ò§äÃ 
    ¡. ãªŒËÅÍ´ä¿ÀÒÂã¹ËŒÍ§ à¾ÔèÁáÊ§ãËŒÁÒ¡¢Öé¹ 
    ¢. »ÃÑº¡ÃÐ¨¡à§ÒãµŒá·‹¹Ç‹Ò§ÇÑµ¶ØáÅÐËÁØ¹»Ø†Á
»ÃÑºÃÑºÀÒ¾ª¹Ô´ËÂÒºáÅÐª¹Ô´ÅÐàÍÕÂ´ 
    ¤. »ÃÑºä´ÍÐá¿ÃÁãËŒä´ŒáÊ§àµçÁ·ÕèáÅÐËÁØ¹»Ø†Á
»ÃÑºÀÒ¾ª¹Ô´ËÂÒºáÅÐª¹Ô´ÅÐàÍÕÂ´ 
    §. »ÃÑº¡ÃÐ¨¡à§ÒãµŒá·¹ÇÒ§ÇÑµ¶ØáÅÐ»ÃÑº
ä´ÍÐá¿ÃÁ 
 
  2. ÊÒÃ¾Ñ¹¸Ø¡ÃÃÁ ËÃ×Í DNA ÁÕÍÂÙ‹ã¹Ê‹Ç¹ã´
¢Í§à«ÅÅ� 
      ¡. ¹ÔÇà¤ÅÕÂÊ  
 ¢. àÂ×èÍËØŒÁà«ÅÅ� 
      ¤. ä«â·ÃÊà¡ÅÔµÃÍ¹  
      §. ¡Í¨ÔºÍ´Õ 
 

 

 

    
 3. ÊÒÃ»ÃÐ¡ÍºÍÔ¹·ÃÕÂ�·Õèà»š¹Ê‹Ç¹»ÃÐ¡Íº¢Í§ 
Nuclear membrane ¤×Í¢ŒÍã´ 
     ¡. ¡Ã´ä¢ÁÑ¹ â»ÃµÕ¹ áÅÐÅÔ¾Ô´ 
     ¢. DNA RNA และโปรตีน 
     ¤. ÅÔ¾Ô´ áÅÐ â»ÃµÕ¹  
     §. ÅÔ¾Ô´ â»ÃµÕ¹ áÅÐ ¤ÒÃ�âºäÎà´Ãµ 
 
  4. â¤Ã§ÊÃŒÒ§¾×é¹°Ò¹ÊíÒ¤ÑÞ 3 ª¹Ô´ ·Õè¾ºàÊÁÍ
ã¹áº¤·ÕàÃÕÂ áÅÐ â¾Ãâµ«ÑÇ ä´Œá¡‹¢ŒÍã´ 
      ¡. Cell wall, chromosome, flagella      

¢. Cell wall, ribosome, flagella 
      ¤. Cell membrane, ribosome, DNA      

§. Cell membrane, cilia, nucleus 
 
  5. à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� áµ¡µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ 
       ¡. à«ÅÅ�¾×ªÁÕ Vacuole 
       ¢. à«ÅÅ�ÊÑµÇ�ÁÕ Nucleolus 
       ¤. à«ÅÅ�¾×ªÁÕ¼¹Ñ§à«ÅÅ�Ë¹ÒáÅÐá¢ç§áÃ§ 
       §. à«ÅÅ�ÊÑµÇ�ÁÕ nuclear chromatin ÂÖ´
µÔ´¡Ñº ligninfiber 
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6. organell ·ÕèÁÕ¢¹Ò´àÅç¡äÁ‹ÁÕ membrane ËØŒÁ
áÅÐà»š¹ÊÒÃ»ÃÐ¡Íº nucleoprotein ¤×Í¢ŒÍã´ 
     ¡. endoplasmic  reticulum  
     ¢. golgi  body 
     ¤. chloroplast    
     §. Ribosome 
 
   7. ¢ŒÍã´áÊ´§¤ÇÒÁÊÑÁ¾Ñ¹¸�ÃÐËÇ‹Ò§â¤Ã§ÊÃŒÒ§
áÅÐË¹ŒÒ·ÕèÍÂ‹Ò§äÁ‹¶Ù¡µŒÍ§ 
     ¡. äÃâºâ«Á  -  áËÅ‹§ÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ 
     ¢. à«¹·ÃÔâÍÅ  -  ¡ÒÃà¤Å×èÍ¹·Õè¢Í§â¤ÃâÁâ«Á 
     ¤. ¹ÔÇ¤ÅÕâÍÅÑÊ  -  áËÅ‹§ÊÑ§à¤ÃÒÐË�  DNA 
     §. Ã‹Ò§áËàÍ¹â´¾ÅÒ«ÖÁ·ÕèäÁ‹ÁÕäÃâºâ«Áà¡ÒÐ·Õè¼ÔÇ
ÊÑ§à¤ÃÒÐË�ä¢ÁÑ¹ºÒ§ª¹Ô´ 
 

   8. ¢ŒÍã´¡Å‹ÒÇ¶Ù¡µŒÍ§ã¹àÃ×èÍ§¢Í§ àÍç¹â´¾

ÅÒÊÁÔ¡  àÃµÔ¤ÙÅÑÁ 

     ¡. ª¹Ô´¼ÔÇ¢ÃØ¢ÃÐÁÕ¡ÒÃÊÑ§à¤ÃÒÐË�â»ÃµÕ¹ª¹Ô´

àÃÕÂºÊÑ§à¤ÃÒÐË�ä¢ÁÑ¹ 

     ¢. ª¹Ô´¼ÔÇàÃÕÂºÊÃŒÒ§â»ÃµÕ¹ª¹Ô´¢ÃØ¢ÃÐÊÃŒÒ§

ÊàµÍÃÍÂ´� 

     ¤. ª¹Ô´¼ÔÇ¢ÃØ¢ÃÐà·‹Ò¹Ñé¹·Õè·íÒË¹ŒÒ·ÕèÅíÒàÅÕÂ§ÊÒÃ 

     §. ·Ñé§ÊÍ§ª¹Ô´·íÒË¹ŒÒ·ÕèàËÁ×Í¹¡Ñ¹áµ‹ª¹Ô´¼ÔÇ

¢ÃØ¢ÃÐ·íÒä´Œ´ÕáÅÐàÃçÇ¡Ç‹Ò 

 
 

   9. Organelle ·Õè¾ºä´Œà©¾ÒÐã¹à«ÅÅ�¾×ª¤×Í 

        ¡. Chloroplas   

        ¢. Mitochondria 

        ¤. Centriole   

        §. Lysosomes 
 

    10. â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ� áÅÐ Ë¹ŒÒ·Õèã¹¢ŒÍã´

µ‹Íä»¹ÕéäÁ‹¶Ù¡µŒÍ§ 

         ¡. Lysosome ·íÒË¹ŒÒ·Õèã¹¡ÒÃª‹ÇÂÂ‹ÍÂ

ÊÅÒÂÀÒÂã¹à«ÅÅ� 

         ¢. Ribosome ·íÒË¹ŒÒ·Õèã¹¡ÒÃÊÑ§à¤ÃÒÐË�

â»ÃµÕ¹ 

         ¤. Golgi apparatus ·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�

â»ÃµÕ¹ 

         §. Mitochondria ·íÒË¹ŒÒ·Õèã¹¡ÒÃË´µÑÇ

¢Í§à«ÅÅ�¡ÅŒÒÁà¹×éÍ 
 

 
 

·íÒ¡Ô¨¡ÃÃÁàÊÃç¨áÅŒÇ àÃÒä»µÃÇ¨
¤íÒµÍº¨Ò¡ºÑµÃà©Â¡Ô¨¡ÃÃÁ¡Ñ¹

àÅÂ¤ÃÑº  
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ÀÒ¤¼¹Ç¡ 
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ºÑµÃà©ÅÂáºº·´ÊÍº¡‹Í¹àÃÕÂ¹ -ËÅÑ§àÃÕÂ¹ 

àÃ×èÍ§ ¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§áÅÐË¹ŒÒ·Õè¢Í§à«ÅÅ�     ªÑé¹ÁÑ¸ÂÁÈÖ¡ÉÒ»‚·Õè 4  
ÃÒÂÇÔªÒªÕÇÇÔ·ÂÒ¾×é¹°Ò¹ ÃËÑÊÇÔªÒ Ç30103       ¤Ðá¹¹àµçÁ 10 ¤Ðá¹¹       àÇÅÒ  10  ¹Ò·Õ 

ª×èÍ ........................................................................................................ªÑé¹ ..................... àÅ¢·Õè ................... 

¢ŒÍ·Õè  ¡ ¢ ¤ § 

1 X 

2 X 

3 X 

4 X 

5 X 

6 X 

7 X 

8 X 

9 X 

10 X 

¢ŒÍ·Õè  ¡ ¢ ¤ § 

1 X 

2 X 

3 X 

4 X 

5 X 

6 X 

7 X 

8 X 

9 X 

10 X 

·´ÊÍº¡‹Í¹àÃÕÂ¹ ·´ÊÍºËÅÑ§àÃÕÂ¹ 
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ºÑµÃà©ÅÂ¡Ô̈ ¡ÃÃÁ·Õè 1.1 ·º·Ç¹ÊÔè§·Õè©Ñ¹ÃÙŒ 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÃ‹ÇÁ¡Ñ¹ÍÀÔ»ÃÒÂ à¾×èÍµÍº¤íÒ¶ÒÁ´Ñ§µ‹Íä»¹Õé (5 ¤Ðá¹¹) 

1. à«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµ ÁÕÍ§¤�»ÃÐ¡ÍºÍÐäÃºŒÒ§ .................................................................................... 
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
................................................................................................................................................................... 

2. â¤Ã§ÊÃŒÒ§áÅÐË¹ŒÒ·Õè¢Í§Ê‹Ç¹»ÃÐ¡Íºµ‹Ò§æ ¢Í§à«ÅÅ�¾×ªáÅÐà«ÅÅ�ÊÑµÇ�àËÁ×Í¹¡Ñ¹ËÃ×ÍäÁ‹ 
ÍÂ‹Ò§äÃ .................................................................................................................................................... 
...................................................................................................................................................................
...................................................................................................................................................................
...................................................................................................................................................................
................................................................................................................................................................... 

3. à«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµ ÁÕ¤ÇÒÁÊíÒ¤ÑÞÍÂ‹Ò§äÃ ............................................................................................ 
....................................................................................................................................................................... 
.......................................................................................................................................................................
.......................................................................................................................................................................
.......................................................................................................................................................................
.......................................................................................................................................................................  

¢Ñé¹·Õè 1 ¢Ñé¹µÃÇ¨ÊÍº¤ÇÒÁÃÙŒà´ÔÁ 

à«ÅÅ�áµ‹ÅÐª¹Ô´¨ÐÁÕ¢¹Ò´ ÃÙ»Ã‹Ò§ áÅÐË¹ŒÒ·Õèáµ¡µ‹Ò§¡Ñ¹ áÅÐÁÕ â¤Ã§ÊÃŒÒ§
¾×é¹°Ò¹·ÕèàËÁ×Í¹¡Ñ¹ ä´á¡‹ àÂ×èÍËØŒÁà«ÅÅ� ä«â·¾ÅÒÊ«ÖÁ áÅÐ ¹ÔÇà¤ÅÕÂÊ 

äÁ‹àËÁ×Í¹¡Ñ¹ ¤×Í ¾×ªÁÕ¼¹Ñ§à«ÅÅ� ÊÑµÇ�äÁ‹ÁÕ¼¹Ñ§à«ÅÅ� 

à«ÅÅ� ¤×Í Ë¹‹ÇÂ¾×é¹°Ò¹¢Í§ÊÔè§ÁÕªÕÇÔµ ÁÕâ¤Ã§ÊÃŒÒ§áÅÐÍ§¤�»ÃÐ¡Íºµ‹Ò§æ ·ÕèÁÕË¹ŒÒ·Õè
áµ¡µ‹Ò§¡Ñ¹ «Öè§µŒÍ§·íÒ§Ò¹»ÃÐÊÒ¹§Ò¹¡Ñ¹ à¾×èÍãËŒ¡ÃÐºÇ¹¡ÒÃµ‹Ò§æ ÀÒÂã¹à«ÅÅ�ÊÒÁÒÃ¶
´íÒà¹Ô¹µ‹Íä»ä´ŒÍÂ‹Ò§ÊÁ´ØÅ àÁ×èÍã´¡çµÒÁ·Õèà«ÅÅ�¢Ò´ÊÁ´ØÅà«ÅÅ�¡çäÁ‹ÊÒÁÒÃ¶´íÒÃ§ªÕÇÔµÍÂÙ‹ä´Œ 
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à©ÅÂ¡Ô̈ ¡ÃÃÁ·Õè 1.2 ¤íÒ¶ÒÁªÇ¹¤Ố  

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÃ‹ÇÁ¡Ñ¹ÈÖ¡ÉÒ áÅÐ ÇÔà¤ÃÒÐË� â¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ� à¾×èÍµÍº
¤íÒ¶ÒÁµ‹Íä»¹Õé (5 ¤Ðá¹¹) 

ÀÒ¾ A à«ÅÅ�¾×ª 
·ÕèÁÒ : https://il.mahidol.ac.th/e-media/150charles 

ÀÒ¾ B à«ÅÅ�ÊÑµÇ� 
·ÕèÁÒ : https://elearning.easygenerator.com/public/18749 

1. â¤Ã§ÊÃŒÒ§·Õè·íÒË¹ŒÒ·Õèã¹¡ÒÃË‹ÍËØŒÁà«ÅÅ�ÊÑµÇ� ä´Œá¡‹ â¤Ã§ÊÃŒÒ§ã´ ................................................................ 
.................................................................................................................................................................................... 
2. â¤Ã§ÊÃŒÒ§·Õè·íÒË¹ŒÒ·Õèã¹¡ÒÃ¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ�ä´Œá¡‹â¤Ã§ÊÃŒÒ§ã´ .............................................. 
.................................................................................................................................................................................... 
3. ¢Í§àËÅÇ·ÕèÍÂÙ‹ÃÍºæ ¹ÔÇà¤ÅÕÂÊ«Öè§à»š¹·ÕèÍÂÙ‹¢Í§ÍÍÃ�á¡à¹ÅÅ�µ‹Ò§æ àÃÕÂ¡Ç‹ÒÍÐäÃ ...................................... 
.................................................................................................................................................................................... 
4. ÍÍÃ�á¡à¹ÅÅ�ã´ºŒÒ§·Õè¾ºã¹à«ÅÅ�¾×ªáµ‹ÁÕ¾ºã¹à«ÅÅ�ÊÑµÇ� .............................................................................. 
.................................................................................................................................................................................... 
5. ÍÍÃ�á¡à¹ÅÅ�ã´ºŒÒ§·Õè¾ºã¹à«ÅÅ�ÊÑµÇ�áµ‹äÁ‹¾ºã¹à«ÅÅ�¾×ª ............................................................................. 
.................................................................................................................................................................................... 

¢Ñé¹·Õè 2  ¢Ñé¹àÃŒÒ¤ÇÒÁÊ¹ã¨   

¼¹Ñ§à«ÅÅ� 

¹ÔÇà¤ÅÕÂÊ 

ä«â·¾ÅÒÊ«ÖÁ 

¤ÅÍâÃ¾ÅÒÊ 

à«¹·ÃÔâÍÅ áÅÐ äÅâ«â«Á 
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à©ÅÂºÑµÃºÑ¹·Ö¡¡Ô̈ ¡ÃÃÁ·Õè 1.3  
¡ÒÃÈÖ¡ÉÒâ¤Ã§ÊÃŒÒ§à«ÅÅ�¾×ª áÅÐ à«ÅÅ�ÊÑµÇ�  

µÍ¹·Õè 1 ¡ÒÃÈÖ¡ÉÒà«ÅÅ�ãºËÇ‹Ò¹ËÒ§¡ÃÐÃÍ¡ µÍ¹·Õè 2 ¡ÒÃÈÖ¡ÉÒà«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ 

¤íÒ¶ÒÁà¾×èÍ¹íÒä»ÊÙ‹¡ÒÃÊÃØ»¼Å¡ÒÃ·´ÅÍ§ 

1. ÅÑ¡É³Ð¢Í§ÃÙ»Ã‹Ò§¢Í§à«ÅÅ�ÊÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡ ¡Ñº à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ ÁÕÅÑ¡É³ÐàËÁ×Í¹¡Ñ¹ËÃ×Í
µ‹Ò§¡Ñ¹ÍÂ‹Ò§äÃ ....................................................................................................................................................... 
..................................................................................................................................................................................
.................................................................................................................................................................................. 

2. â¤Ã§ÊÃŒÒ§ã´·Õè¾ºã¹à«ÅÅ�ÊÒËÃ‹ÒÂË§¡ÃÐÃÍ¡ áµ‹äÁ‹¾ºã¹à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ ...................................... 
.................................................................................................................................................................................
.................................................................................................................................................................................
................................................................................................................................................................................. 

µ‹Ò§¡Ñ¹ à«ÅÅ�Ê‹ÒËÃ‹ÒÂËÒ§¡ÃÐÃÍ¡ÁÕÃÙ»Ã‹Ò§à»š¹àËÅÕèÂÁ Ê‹Ç¹à«ÅÅ�àÂ×èÍºØ¢ŒÒ§á¡ŒÁ ÁÕ
ÃÙ»Ã‹Ò§äÁ‹¤§·Õè ËÃ×Í ¤‹Í¹¢ŒÒ§¡ÅÁ 

¼¹Ñ§à«ÅÅ� áÅÐ àÁç´¤ÅÍâÃ¾ÅÒÊµ� 
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ÊÃØ»¼Å¡ÒÃ·´ÅÍ§ 

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

............................................................................................................................................................................... 

¨Ò¡¡ÒÃ·´ÅÍ§ ¾ºÇ‹Ò à«ÅÅ�¾×ªáÅÐà«ÅÅ�ÁÕÃÙ»Ã‹Ò§áµ¡µ‹Ò§¡Ñ¹ â´Âà«ÅÅ�¾×ª¨ÐÁÕÃÙ»Ã‹Ò§à»š¹
àËÅÕèÂÁ Ê‹Ç¹à«ÅÅ�ÊÑµÇ�¨ÐÁÕÃÙ»Ã‹Ò§äÁ‹á¹‹¹Í¹ ËÃ×Í ¡ÅÁÃÕ â¤Ã§ÊÃŒÒ§¢Í§à«ÅÅ�¾×ªáÅÐà«ÅÅ�ÊÑµÇ�ÁÕ
·Ñé§àËÁ×Í¹¡Ñ¹ áÅÐ µ‹Ò§¡Ñ¹ Ê‹Ç¹·ÕèàËÁ×Í¹¡Ñ¹¤×Í ¹ÔÇà¤ÅÕÂÊ ä«â·Ã¾ÅÒÊ«ÖÁ áÅÐàÂ×èÍËØŒÁà«ÅÅ� 
Ê‹Ç¹·Õèµ‹Ò§¡Ñ¹ ¤×Í à«ÅÅ�ÊÑµÇ�äÁ‹ÁÕ¼¹Ñ§à«ÅÅ� áÅÐ ¤ÅÍâÃ¾ÅÒÊµ� 
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à©ÅÂºÑµÃ§Ò¹·Õè 1.1 ¡ÒÃÈÖ¡ÉÒà«ÅÅ� 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹áµ‹ÅÐ¡ÅØ‹ÁÈÖ¡ÉÒºÑµÃà¹×éÍËÒ·Õè 1.1 áÅŒÇà»ÃÕÂºà·ÕÂº â¤Ã§ÊÃŒÒ§·Õè¾ºÃÐËÇ‹Ò§à«ÅÅ�¾×ª
¡Ñºà«ÅÅ�ÊÑµÇ� ( 10 ¤Ðá¹¹ ) 

â¤Ã§ÊÃŒÒ§à«ÅÅ� ÂÙ¤ÒÃÔâÍµ â»Ã¤ÒÃÔâÍµ 

    1. àÂ×èÍËØŒÁ¹ÔÇà¤ÅÕÂÊ ÁÕ äÁ‹ÁÕ 

    2. àÂ×èÍËØŒÁà«ÅÅ� ÁÕ ÁÕ 

    3. ¹ÔÇà¤ÅÕÂÊ ÁÕ ÁÕ 

    4. ä«â·¾ÅÒÊ«ÖÁ ÁÕ ÁÕ 

    5. äÃâºâ«Á ÁÕ ÁÕ 

    6. àÍ¹â´¾ÅÒÊÁÔ¡àÃ¡µÔ¤ÙÅÑÁ ÁÕ äÁ‹ÁÕ 

    7. ¡ÍÅ¨ÔºÍ´Õ ÁÕ äÁ‹ÁÕ 

    8. áÇ¤ÔÇâÍÅ ÁÕ äÁ‹ÁÕ 

    9. à«¹·ÃÔâÍÅ ÁÕ äÁ‹ÁÕ 

    10. äÅâ«â«Á ÁÕ ÁÕ 
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à©ÅÂºÑµÃ§Ò¹·Õè 1.2  ¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� 

1 

2 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹ºÍ¡Ê‹Ç¹»ÃÐ¡Íº¢Í§¡ÅŒÍ§¨ØÅ·ÃÃÈ¹� áÅÐË¹ŒÒ·Õè¢Í§Ê‹Ç¹»ÃÐ¡Íºµ‹Ò§æ (10 ¤Ðá¹¹) 

3 

4 

5 

6 

7 

8 

1. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
2. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
3. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
4. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
5. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
6. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
7. .............................................. Ë¹ŒÒ·Õè ...................................................................................................... 
8. ............................................. Ë¹ŒÒ·Õè ...................................................................................................... 

àÅ¹Ê�ã¡ÅŒÇÑµ¶Ø 
á·‹¹ÇÒ§ÇÑµ¶Ø 
ËÅÍ´ä¿ 
°Ò¹ 
àÅ¹Ê�ã¡ÅŒµÒ 
á¢¹ 
»Ø†Á»ÃÑºÀÒ¾ËÂÒº 
»Ø†Á»ÃÑºÀÒ¾ÅÐàÍÕÂ´ 

¢ÂÒÂÀÒ¾¢Í§ÇÑµ¶Ø 
ãªŒÇÒ§ÊäÅ´�µÑÇÍÂ‹Ò§·ÕèµŒÍ§¡ÒÃÈÖ¡ÉÒ 
ãËŒáÊ§Ê‹Í§ÊÇ‹Ò§à¾×èÍ´ÙÇÑµ¶Ø 
ÃÍ§ÃÑº¹éíÒË¹Ñ¡¢Í§µÑÇ¡ÅŒÍ§ 
¢ÂÒÂÀÒ¾¢Í§ÇÑµ¶Ø 
ãªŒà»š¹·Õè¨Ñº àÁ×èÍà¤Å×èÍ¹ÂŒÒÂ¡ÅŒÍ§ 
ãªŒàÅ×èÍ¹á·‹¹ÇÒ§ÇÑµ¶Øà¾×èÍãËŒÁÍ§àËç¹ÀÒ¾ 
»ÃÑº¤ÇÒÁ¤ÁªÑ´¢Í§ÀÒ¾ 
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¤íÒªÕéá¨§ :  ¾Ô¨ÒÃ³ÒÀÒ¾áÅŒÇÃÐºØÇ‹Òà»š¹ÍÍÃ�á¡á¹ÅÅ�ª¹Ô´ã´ áÅŒÇ¹íÒµÑÇÍÑ¡ÉÃä»àµÔÁË¹ŒÒ¢ŒÍ¤ÇÒÁ·ÕèÁÕ

¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñ¹ 

A  ¤ÅÍâÃ¾ÅÒÊµ� B  äÁâ·¤Í¹à´ÃÕÂ C àÂ×èÍËØŒÁà«ÅÅ� D ¡ÍÅ¨Ô¤ÍÁà¾Åç¡«� 

E  äÅâ«â«Á F à«¹·ÃÔâÍÅ G  ¼¹Ñ§à«ÅÅ� H  ¹ÔÇà¤ÅÕÂÊ 

B 1. à»š¹áËÅ‹§¼ÅÔµÊÒÃ¾ÅÑ§§Ò¹ÊÙ§ãËŒá¡‹à«ÅÅ� 

A 2. ¾ºã¹à«ÅÅ�¾×ªáÅÐâ¾Ã·ÔÊµ�ºÒ§ª¹Ô´ ·íÒË¹ŒÒ·ÕèÊÑ§à¤ÃÒÐË�¹éíÒµÒÅ¡ÅÙâ¤Êã¹¡ÃÐºÇ¹¡ÒÃ

ÊÑ§à¤ÃÒÐË�´ŒÇÂáÊ§ 

F 3. ÊÃŒÒ§àÊŒ¹ãÂÊ»�¹à´ÔÅã¹¡ÃÐºÇ¹¡ÒÃáº‹§à«ÅÅ� 

E 4. ºÃÃ¨ØàÍ¹ä«Á�ÊíÒËÃÑºÂ‹ÍÂÊÒÃµ‹Ò§æ¾ºã¹à«ÅÅ�ÊÑµÇ�áµ‹äÁ‹ÁÕã¹à«ÅÅ�¾×ª 

G 5. à¾ÔèÁ¤ÇÒÁá¢ç§áÃ§ãËŒá¡‹à«ÅÅ� ·íÒãËŒà«ÅÅ�¤§ÃÙ»Ã‹Ò§ÍÂÙ‹ä´Œ 

H 6. ¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹ áÅÐ¡Ô¨¡ÃÃÁµ‹Ò§æ¢Í§à«ÅÅ� ÃÇÁ·Ñé§à»š¹áËÅ‹§à¡çºÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ 

D 7. ÁÕË¹ŒÒ·ÕèÊÃŒÒ§¶Ø§¢¹Ê‹§ÊÒÃ ·Õèä´Œ¨Ò¡ ER 

C 8. ÁÕÊÁºÑµÔà»š¹àÂ×èÍàÅ×Í¡¼‹Ò¹  

ชุดกิจกรรมการเรียนรูแบบสืบเสาะหาความรู (7E)                                                      วิชาชีววิทยาพ้ืนฐาน 

à©ÅÂºÑµÃ§Ò¹·Õè 1.3 â¤Ã§ÊÃŒÒ§à«ÅÅ�  
áÅÐÍ§¤�»ÃÐ¡Íº¢Í§à«ÅÅ� 
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¢Ñé¹·Õè 5  ¢Ñé¹¢ÂÒÂ¤ÇÒÁÃÙŒ 

à©ÅÂºÑµÃ¡Ô̈ ¡ÃÃÁ·Õè 1.4 ¢ÂÒÂ¡ÃÐºÇ¹¡ÒÃ¤Ô´ 

¤íÒªÕéá¨§ : ãËŒ¹Ñ¡àÃÕÂ¹à»ÃÕÂºÅÑ¡É³Ð ¡ÒÃ´íÒÃ§ªÕÇÔµ ¢Í§ÊÔè§ÁÕªÕÇÔµ·Õè¡íÒË¹´ãËŒµ‹Íä»¹Õé (10 ¤Ðá¹¹) 

ÅÑ¡É³Ðà«ÅÅ� áÅÐ¡ÒÃ´íÒÃ§ªÕÇÔµ¢Í§ÊÔè§ÁÕªÕÇÔµâ»Ã¤ÒÃÔâÍµ
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
....................................................................................................... 

ÀÒ¾áº¤·ÕàÃÕÂ 
·ÕèÁÒ : https://www.youtube.com/watch?v=Xyq4X0l0b1M 

ÅÑ¡É³Ðà«ÅÅ� áÅÐ¡ÒÃ´íÒÃ§ªÕÇÔµ¢Í§ÊÔè§ÁÕªÕÇÔµÂÙ¤ÒÃÔâÍµ
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................
....................................................................................................... 

ÀÒ¾ÇÑÇÊÔè§ÁÕªÕÇÔµà«ÅÅ�à´ÕÂÇ 
·ÕèÁÒ : https://www.phitsanuloklife.com/topic 

Ã‹Ò§¡ÒÂ»ÃÐ¡ÍÂä»´ŒÇÂà«ÅÅ�à¾ÕÂ§à«ÅÅ�à´ÕÂÇ ¡Ô¨¡ÃÃÁ
µ‹Ò§æ ·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃ´íÒÃ§ªÕÇÔµ×¨Ñà¡Ô´¢Öé¹ÀÒÂã¹à«ÅÅ�
à¾ÕÂ§à«ÅÅ�à´ÕÂÇ ÀÒÂã¹à«ÅÅ�»ÃÐ¡Íº´ŒÇÂâ¤Ã§ÊÃŒÒ§
µ‹Ò§æ àËÁ×Í¹¡Ñºà«ÅÅ�¢Í§ÊÔè§ÁÕªÕÇÔµËÅÒÂà«ÅÅ� 

à»š¹ÊÔè§ÁÕªÕÇÔµËÅÒÂà«ÅÅ�¨Ð»ÃÐ¡Íº¡Ñ¹à»š¹Ã‹Ò§¡ÒÂáµ‹
ÅÐà«ÅÅ�¨ÐÁÕâ¤Ã§ÊÃŒÒ§¾×é¹°Ò¹àËÁ×Í¹¡Ñ¹ ¤×Í àÂ×èÍËØŒÁ
à«ÅÅ�ä«â·¾ÅÒÊ«ÖÁ áÅÐ¹ÔÇà¤ÅÕÂÊ áµ‹ã¹à«ÅÅ�¾×ªáÅÐ
à«ÅÅ�ÊÑµÇ�¹Ñé¹¨ÐÁÕâ¤Ã§ÊÃŒÒ§ºÒ§ÍÂ‹Ò§áµ¡µ‹Ò§¡Ñ¹ ¤×Í 
à«ÅÅ�ÊÑµÇ�äÁ‹ÁÕ ¼¹Ñ§à«ÅÅ� áÅÐ ¤ÅÍâÃ¾ÅÒÊµ� 
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à©ÅÂ¡Ô̈ ¡ÃÃÁ·Õè 1.6 ÅÍ§¤Ô´ ÅÍ§·íÒ´Ù 

ÀÒ¾â¤Ã§ÊÃŒÒ§à«ÅÅ�·Õè¹Ñ¡àÃÕÂ¹»ÃÐ´ÔÉ°� 

à«ÅÅ�ÊÑµÇ� à«ÅÅ�¾×ª 
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¡ÃÐ·ÃÇ§ÈÖ¡ÉÒ Ô̧¡ÒÃ. (2551). µÑÇªÕéÇÑ´áÅÐÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙŒá¡¹¡ÅÒ§ ¡ÅØ‹ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙŒÇÔ·ÂÒÈÒÊµÃ�

µÒÁËÅÑ¡ÊÙµÃá¡¹¡ÅÒ§¡ÒÃÈÖ¡ÉÒ¢Ñé¹¾×é¹°Ò¹ ¾Ø·¸ÈÑ¡ÃÒª 2551. ¡ÃØ§à·¾Ï : âÃ§¾ÔÁ¾�ªØÁ¹ØÁ

ÊË¡Ã³�¡ÒÃà¡ÉµÃáË‹§»ÃÐà·Èä·Â ¨íÒ¡Ñ´ 
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