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5 ľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨȮĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ
ĨŅĴėĺŅĴŏĕƟŅŒěĕŀĚĬńĔŏĶňĵĬŏŀĚœĮĔƞŀĬ 

3. ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĬňŘŏĽĬŀŏĬŊŘŀľŅŏĮƦĬĽƞĺĬĵƞŀĵŕŏĶňĵĔĺƞŅ ŴĔĶŀĭŵȮĨƞŀŏĬŊŗŀĚĔńĬœĮ 
4. ĭŅĚĔĶŀĭěŃĴňėŜŅĩŅĴŒľƟĬńĔŏĶňĵĬœħƟĨŀĭŏıŊŗŀėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĴŅĔĕŉŘĬ 
5. ĩƟŅĨŀĭėŜŅĩŅĴœħƟĩŌĔĨƟŀĚŐĽħĚĺƞŅĬńĔŏĶňĵĬŏĕƟŅŒěħňŐĸƟĺŒľƟĻŉĔļŅŏĬŊŘŀľŅŒĬĔĶŀĭĨƞŀœĮœħƟ 
6. ŐĨƞĩƟŅŏĴŊŗŀŒħĬńĔŏĶňĵĬĨŀĭėŜŅĩŅĴœĴƞĩŌĔĨƟŀĚĕŀŒľƟĬńĔŏĶňĵĬĵƟŀĬĔĸńĭœĮĻŉĔļŅŏĬŊŘŀľŅŒľƟ

ŏĕƟŅŒěŐĸƟĺĨŀĭėŜŅĩŅĴŀňĔėĶńŘĚěĬĨŀĭĩŌĔĨƟŀĚ 
7. ĬńĔŏĶňĵĬœĴƞėĺĶŀƞŅĬĕƟŅĴĔĶŀĭŏıĶŅŃŏĬŊŘŀľŅěŃœĴƞĨƞŀŏĬŊŗŀĚĔńĬ 
8. ĪŜŅŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬ (Post-test) ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟ

ŐĭĭȮ5E ĶŅĵĺŇĝŅȮĝňĺĺŇĪĵŅȮĶľńĽĺŇĝŅȮĺ30242  ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮĝńŘĬĴńīĵĴĻŉĔļŅ      
ĮƖĪňŗȮ5 ľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨȮĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢ
ŏħňĵĺ 

9. ľŅĔĬńĔŏĶňĵĬĴňĕƟŀėŜŅĩŅĴľĶŊĽĚĽńĵĽŅĴŅĶĩĽŀĭĩŅĴėĶŌįŌƟĽŀĬœħƟ 
10. ȮŏĔĦĤƢĔŅĶįƞŅĬĔŅĶĮĶŃŏĴŇĬěŃįƞŅĬŏĴŊŗŀĬńĔŏĶňĵĬĪŜŅėŃŐĬĬœħƟėŇħŏĮƦĬĶƟŀĵĸŃȮ50        

ľŅĔĬńĔŏĶňĵĬœĴƞįƞŅĬĔŅĶĮĶŃŏĴŇĬȮŒľƟĬńĔŏĶňĵĬĻŉĔļŅĔĶŀĭŏĬŊŘŀľŅȮŐĸŃĪŜŅĔŇěĔĶĶĴŀňĔėĶńŘĚŏıŊŗŀĮĶŃőĵĝĬƢ
ĨƞŀĨńĺĬńĔŏĶňĵĬŏŀĚ 

11.  ĩƟŅĬńĔŏĶňĵĬŏĕƟŅŒěėŜŅĝňŘŐěĚŒĬĔŅĶĻŉĔļŅĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĬňŘŐĸƟĺĽŅĴŅĶĩŏĶŇŗĴĻŉĔļŅĝŋħ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟœħƟŏĸĵ 

 

 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ĻŉĔļŅėŜŅŐĬŃĬŜŅĽŜŅľĶńĭĬńĔŏĶňĵĬŒĬĽƞĺĬĬňŘȮȮ
ŐĸƟĺĮĢŇĭńĨŇĨŅĴĬŃėĶńĭȮ

 

ėŜŅŐĬŃĬŜŅĽŜŅľĶńĭĬńĔŏĶňĵĬ 
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 ĽŇŗĚĴňĝňĺŇĨĴňĔŅĶŏėĸŊŗŀĬĪňŗŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĨĔĨƞŅĚĔńĬȮĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ ŏĝƞĬȮ
ŀŃĴňĭŅȮŏėĸŊŗŀĬĪňŗőħĵĔŅĶœľĸĕŀĚœĞőĨıĸŅĽĞŉĴ( cytoplasm) ĪňŗĪŜŅŒľƟŏĔŇħŏĪƟŅŏĪňĵĴ( pseudopodium) 
ŏĶňĵĔĺƞŅĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŀŃĴňĭŅ( amoeboid movement) ĽƞĺĬĵŌĔĸňĬŅŐĸŃıŅĶŅĴňŏĞňĵĴȮŏėĸŊŗŀĬĪňŗ
őħĵŒĝƟŐĲĸŏěĸĸńĴ (flagellum)ľĶŊŀĞŇŏĸňĵ( cilia) ĴňőėĶĚĽĶƟŅĚĳŅĵŒĬĪňŗŏĶňĵĔĺƞŅœĴőėĶĪŌĭŌĸĪňŗĵŉħĨŇħĔńĭ    
ŏĭĞńĸĭŀħň (basal body) ĪŜŅŒľƟŏĔŇħĔŅĶőėƟĚĚŀŐĸŃőĭĔıńħȮ 

 

 

 
ĴŅĨĶģŅĬȮĺȮ1.1 ŏĕƟŅŒěľĬƞĺĵıŊŘĬģŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĶŃĭĭ
          ĨƞŅĚȮŕȮĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗĪŜŅĚŅĬĽńĴıńĬīƢĔńĬȮĴňĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮĽŊŗŀĽŅĶĽŇŗĚ
    ĪňŗŏĶňĵĬĶŌƟŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨĕŀĚĨĬŏŀĚŐĸŃħŌŐĸĽŇŗĚĴňĝňĺŇĨ 
ĨńĺĝňŘĺńħ ĺ 1.1 Ĵ.4-6/1 ĪħĸŀĚŐĸŃŀīŇĭŅĵĔŅĶĶńĔļŅħŋĸĵĳŅıĕŀĚŏĞĸĸƢĕŀĚĽŇŗĚĴňĝňĺŇĨ 
 
 ĴŅĨĶģŅĬȮĺȮ8.1ȮŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃěŇĨĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ        
   ĔŅĶŐĔƟĮƤĠľŅȮĶŌƟĺƞŅĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬĽƞĺĬŒľĠƞĴňĶŌĮŐĭĭĪňŗŐĬƞĬŀĬȮ
   ĽŅĴŅĶĩŀīŇĭŅĵŐĸŃĨĶĺěĽŀĭœħƟĳŅĵŒĨƟĕƟŀĴŌĸŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗĴňŀĵŌƞŒĬĝƞĺĚŏĺĸŅĬńŘĬȮŕȮ
   ŏĕƟŅŒěĺƞŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĽńĴıńĬīƢĔńĬȮ
ĨńĺĝňŘĺńħ ĺȮ8.1 Ĵ.4-6/1 ĨńŘĚėŜŅĩŅĴĪňŗŀĵŌƞĭĬıŊŘĬģŅĬėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚĺŇĪĵŅĻŅĽĨĶƢľĶŊŀėĺŅĴĽĬŒě
       ľĶŊŀěŅĔĮĶŃŏħŖĬĪňŗŏĔŇħĕŉŘĬŒĬĕĦŃĬńŘĬĪňŗĽŅĴŅĶĩĪŜŅĔŅĶĽŜŅĶĺěĨĶĺěĽŀĭŐĸŃĻŉĔļŅ
    ėƟĬėĺƟŅœħƟŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĝŊŗŀĩŊŀœħƟ 

 
 

 
 
 
 

 
 
 
 
 

ĽŅĶŃĽŜŅėńĠ 
 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ 
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 1.  ŀīŇĭŅĵėĺŅĴľĴŅĵŐĸŃŀĚėƢĮĶŃĔŀĭȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚőėĶĚĽĶƟŅĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗ
ȮȮĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺœħƟĩŌĔĨƟŀĚȮ(K) 
 2.  ĽĶŋĮőėĶĚĽĶƟŅĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺœħƟĩŌĔĨƟŀĚȮ(K) 
 3.  ĬŜŅėĺŅĴĶŌƟŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺœĮŒĝƟĮĶŃőĵĝĬƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
  œħƟȮ(P) 
 4.  ĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚőėĶĚĽĶƟŅĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ (A) 
 5.  ĽŊĭėƟĬȮŀĳŇĮĶŅĵŐĸŃŀīŇĭŅĵĔŅĶĽĶƟŅĚŏĪƟŅŏĪňĵĴĕŀĚŀŃĴňĭŅ (K)  
 6.   ĽŊĭėƟĬȮŀīŇĭŅĵŐĸŃŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŐĲĸĔŏěĸĸńĴĔńĭ        
     ĞŇŏĸňĵ (K)  
 
 
 
 
 

 

 
 

 

 To acquire knowledge, one must study; but to acquire 
wisdom, one must observe. (Marilyn Vos Savant) 
ěŃœħƟėĺŅĴĶŌƟȮĨƟŀĚŏĶňĵĬŐĨƞěŃœħƟĽĨŇĮƤĠĠŅȮĨƟŀĚĽńĚŏĔĨȮ 
(ĴŅĶŇĸňĬȮĺŀĽȮĞŅĺŀĚĨƢ) 

 

ěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ 
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ėŜŅĝňŘŐěĚ  ŒľƟĬńĔŏĶňĵĬĪŜŅŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬĔƞŀĬĻŉĔļŅŐĸŃĪŜŅĔŇěĔĶĶĴŒĬĔĶŀĭĨƞŀœĮ 
 
1. őėĶĚĽĶƟŅĚĪňŗŀŃĴňĭŅŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗėŊŀŀŃœĶ         
 1. ŐĲĸŏěĸĸńĴ   2. ŏĪƟŅŏĪňĵĴľĶŊŀĞŌőħőıŏħňŗĵĴ  
    3. Ğňŏĸňĵ    4. œĴőėĶĪŌĭŌĸ 
 
2. őėĶĚĽĶƟŅĚŒĬĕƟŀŒħĪňŗœĴƞŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅ 

1. œĞőĪıĸŅĞŉĴ   2. ĔŅĶŐĵĔĨńĺŐĸŃĔŅĶĶĺĴĨńĺĕŀĚőĮĶĨňĬŐŀĔĪŇĬ  
    3. ĬŇĺŏėĸňĵĽ   4. œĞőĪĽŏĔŏĸĨŀĬȮ(cytoskeleton ) 
 
3. ĕƟŀŒħŏĶňĵĚȮĸŜŅħńĭĔĸœĔĔŅĶŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅœħƟĩŌĔĨƟŀĚȮȮ
ĩƟŅĔŜŅľĬħŒľƟ 1 = ĔŅĶĵŊŗĬŏĵŊŗŀľŋƟĴŏĞĸĸƢŀŀĔœĮ  2 = ĔŅĶŏĮĸňŗĵĬœĞőĪıĸŅĞŉĴěŅĔőĞĸŏĮƦĬŏěĸȮŐĸŃ
ěŅĔŏěĸŏĮƦĬőĞĸ    3 = ĔŅĶŐĵĔĨńĺŐĸŃĶĺĴĨńĺĕŀĚőĮĶĨňĬŐŀĔĪŇĬ   4 = ĔŅĶœľĸĕŀĚŏŀĬőħıĸŅ
ĞŉĴŀŀĔœĮħƟŅĬĬŀĔ 

1. 1 / 2 / 3 /4   2. 2 / 1 / 3 / 4 
      3. 4 / 3 / 2 / 1   4. 3 / 1 / 2 / 4 
 
4. ıŅĶŅĴňŏĞňĵĴŒĝƟőėĶĚĽĶƟŅĚŒħŒĬĔŅĶŏėĸŊŗŀĬĪňŗ 

1. œĴőėĶĲƕĸŅŏĴĬĨƢ  2. ŏĪƟŅŏĪňĵĴ       
 3. ŐĲĸŏěĸĸńĴ   4. ĞŇŏĸňĵ 
 
5. ĝŊŗŀŒħĨƞŀœĮĬňŘĪňŗȮœĴƞœħƟŏĮƦĬĽƞĺĬĮĶŃĔŀĭȮŀĵŌƞŒĬőėĶĚĽĶƟŅĚĪňŗŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴ 

1.œĴőėĶĪŌĭĸŌ     2. œĴőėĶĲƕĸŅŏĴĬĨƢ  
    3. œħĬňĬŀŅĶƢĴ   4. ŏĭĞńĸĭŀħňŘ  
 

 

 

 

 
 
 

                                 ŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬȮ
 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮ
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6. őėĶĚĽĶƟŅĚĪňŗĴňĸńĔļĦŃŏĮƦĬĪƞŀĔĸĺĚĵŅĺŐĸŃěńĭĔńĬŏĮƦĬĔĸŋƞĴŕĸŃȮ2 ľĶŊŀȮ3 ĪƞŀŏĔŇħŏĮƦĬĶľńĽȮ9+0 
ŐĸŃȮ9+2 őėĶĚĽĶƟŅĚĬńŘĬėŊŀŀŃœĶ 

1. œĴőėĶĪŌĭĸŌ   2.  œėĬňőĪőĞĴ        
 3. œħĬňĬŀŅĶƢĴ   4.  ŏĭĞńĸĭŀħňŘ  
 

 
7. őėĶĚĽĶƟŅĚŒħĕŀĚıŅĶŅĴňŏĞňĵĴĪňŗĪŜŅŒľƟĽƞĺĬĕŀĚľŅĚőĭĔĽŃĭńħĪňŗŏĮĶňĵĭŏľĴŊŀĬŏėĶŊŗŀĚĵĬĨƢĕŀĚȮŏĶŊŀĪňŗ
ĪŜŅŒľƟŒĭıńħŏĶŊŀľĴŋĬŐĸƟĺŏĶŊŀŏėĸŊŗŀĬĪňŗœħƟ  
 1. œĴőėĶĪŌĭĸŌ    2. œħĬňĬŀŅĶƢĴ   
    3. ŏĭĞńĸĭŀħňŘ   4. ĩŌĔĪŋĔĕƟŀ 
 
8. ĵŌĔĸňĬŅŒĝƟőėĶĚĽĶƟŅĚŒħŒĬĔŅĶŏėĸŊŗŀĬĪňŗ 

1. Ğňŏĸňĵ    2. ŐĲĸŏěĸĸńĴ 
    3. œĴőėĶĪŌĭĸŌ   4. ŏĪƟŅŏĪňĵĴ 
 
9. őėĶĚĽĶƟŅĚĪňŗŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĵŌĔĸňĬŅŐĸŃıŅĶŅĴňŏĞňĵĴěŃĴňŀĚėƢĮĶŃĔŀĭĳŅĵŒĬȮŏľĴŊŀĬĔńĬ
ŐĨƞĴňĸńĔļĦŃĳŅĵĬŀĔȮĨƞŅĚĔńĬėŊŀ 

1. ĕĬŅħėĺŅĴĵŅĺŐĸŃěŜŅĬĺĬŏĽƟĬ 2. ĕĬŅħĕŀĚŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚ  
      3. ěŜŅĬĺĬŏĽƟĬ    4. ĕĬŅħėĺŅĴĵŅĺ 
 
10. ĔŅĶŏĮĸňŗĵĬœĮŏĮĸňŗĵĬĴŅĕŀĚȮSol ĔńĭȮGel ŏĮƦĬĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőıĶőĪĞńĺĝĬŇħŒħ 

1. ĵŌĔĸňĬŅ    2. ıĸŅĽőĴŏħňĵĴ      
 3. ıŅĶŅĴňŏĞňĵĴ   4. ŀŃĴňĭŅ 
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 ĨƟŀĚĨńŘĚŒěĻŉĔļŅŏĶňĵĬĶŌƟȮ 
ŏıŊŗŀěŃœħƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒě 
ŒĬŏĬŊŘŀľŅĬŃėĶńĭȮ

       
 
 

                                          ŏĜĸĵŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬ 

 

 
ȮȮȮȮȮȮȮĕƟŀĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨńĺŏĸŊŀĔĪňŗĩŌĔ 
 1.       3 
 2.       2 
 3.       3 
 4.       1 
 5.       2 
 6.       1 
 7.       4 
 8.       2 
 9.       1 
 10.       4 
 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
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ĔŇěĔĶĶĴĔŅĶĪħĸŀĚȮŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴ 
ĺńĽħŋŀŋĮĔĶĦƢȮ
 1. ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮ
 2. ĽœĸħƢŐĔƟĺȮŐĮƚĬĔĶŃěĔĮƕħĽœĸħƢȮ
 3. ĬŘŜŅěŅĔĭƞŀĬŘŜŅľĶŊŀĽĶŃĬŘŜŅ 
 4. ľĸŀħľĵħ 
 5. ĨńĺŀĵƞŅĚĽŇŗĚĴňĝňĺŇĨ, ıŅĶŅĴňŏĞňĵĴȮ
ĺŇīňĔŅĶĪħĸŀĚ 
ȮŒľƟĬńĔŏĶňĵĬľĵħĬŘŜŅĭĬĽœĸħƢŐĔƟĺȮ1 ľĵħȮŐĸƟĺĮƕħĪńĭħƟĺĵĔĶŃěĔĮƕħĽœĸħƢȮ
ĶŃĺńĚŀĵƞŅŒľƟĴňĲŀĚŀŅĔŅĻŐĸŃĬŘŜŅĸƟĬŀŀĔĬŀĔŐįƞĬĔĶŃěĔĮƕħȮŐĸƟĺĭńĬĪŉĔįĸȮ
 1. ĺŅħĳŅııŅĶŅĴňŏĞňĵĴȮ
 2. ĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴŏĮƦĬŀĵƞŅĚœĶȮ

ĭńĬĪŉĔįĸĔŅĶĪħĸŀĚ ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴ 
 
1. ĺŅħĳŅııŅĶŅĴňŏĞňĵĴ 
 
 
 
 
 
 
 
 
 
2. ĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴŏĮƦĬŀĵƞŅĚœĶȮ
..................................................................................................................................
..................................................................................................................................
.................................................................................................................................. 
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 ĽŇŗĚĴňĝňĺŇĨĴňĔŅĶŏėĸŊŗŀĬĪňŗŐĨĔĨƞŅĚĔńĬȮőħĵŀŅĻńĵőėĶĚĽĶƟŅĚĪňŗĝƞĺĵŒĬĔŅĶ
ŏėĸŊŗŀĬœľĺĪňŗŐĨĔĨƞŅĚĔńĬȮŏĝƞĬȮĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺŀŅĻńĵőėĶĚĶƞŅĚėŘŜŅěŋĬĕŀĚŏĞĸĸƢȮ
(Cytoskeleton) ĝƞĺĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗȮĽƞĺĬėĬŐĸŃĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚŏėĸŊŗŀĬĪňŗőħĵ
ŀŅĻńĵĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĕŀĚőėĶĚĔĶŃħŌĔȮĔĸƟŅĴŏĬŊŘŀȮŐĸŃĕƟŀĨƞŀ 
  

 
 
 
 
 
 
 

 
 
 
 

                     
 
 
 
 
 
 
 
       
 
 
 
 
 
 
 
 

          
 
  

ĔĶŀĭŏĬŊŘŀľŅĪňŗȮ1 

ĬńĔŏĶňĵĬėĚěŜŅœħƟĺƞŅĳŅĵŒĬœĞőĪıĸŅĽĞŉĴȮ 
ĴňœĞőĪĽŏĔŏĸĨŀĬȮĪŜŅľĬƟŅĪňŗŏĮƦĬĪńŘĚőėĶĚ
ĶƞŅĚėŘŜŅěŋĬŒľƟŏĞĸĸƢėĚĶŌĮŀĵŌƞœħƟŐĸŃĪŜŅŒľƟ
ŏĔŇħĔŅĶŏėĸŊŗŀĬœľĺĳŅĵŒĬŏĞĸĸƢ 

ĽńĨĺƢĞŉŗĚŀŅĻńĵŀĵŌƞŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŐĨĔĨƞŅĚĔńĬȮĴňőėĶĚĽĶƟŅĚĪňŗŏľĴŅŃĽĴĨƞŀ 
ĔŅĶŏėĸŊŗŀĬĪňŗŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŐĨĔĨƞŅĚĔńĬŀĵƞŅĚœĶȮĬńĔŏĶňĵĬěŃœħƟĻŉĔļŅěŅĔ
ĭĪŏĶňĵĬĨƞŀœĮĬňŘȮ

1. ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
őıĶĪŇĽĨƢ (protist) ŏĮƦĬĽŇŗĚĴňĝňĺŇĨĕĬŅħŏĸŖĔŀĵŌƞŒĬŀŅĦŅěńĔĶ 

őıĶĪŇĽĨŅȮ(Protista Kingdom) ĴňĪńŘĚıĺĔĪňŗŏĮƦĬŏĞĸĸƢŏħňĵĺŐĸŃľĸŅĵŏĞĸĸƢȮ
ıĺĔőıĶĪŇĽĨƢľĸŅĵŏĞĸĸƢȮœĴƞĴňĶŃĭĭŏĬŊŘŀŏĵŊŗŀŐĸŃĶŃĭĭőėĶĚĔĶŃħŌĔěŉĚĴňĔŅĶ
ŏėĸŊŗŀĬœľĺŐĨĔĨƞŅĚĔńĬ 
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ĳŅıĪňŗ 1 ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅȮ(ĸŌĔĻĶŐĽħĚĪŇĻĪŅĚĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴ)                                                   

 

                            
 
 
 
 
 
 
 

 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   ĴŅĻŉĔļŅĔńĬĬŃėĶńĭĺƞŅőėĶĚ
ĶƞŅĚėŘŜŅěŋĬĬňŘĝƞĺĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺœħƟ
ŀĵƞŅĚœĶ 

1.1 ĔŅĶŏėĸŊŗŀĬĪňŗőħĵŀŅĻńĵĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴ 
 œĞőĪıĸŅĞŉĴȮ(Cytoplasm) ľĴŅĵĩŉĚȮĽƞĺĬĕŀĚőıĶőĪıĸŅĞŉĴĳŅĵŒĬŏĞĸĸƢ
ĪńŘĚľĴħĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟœĞőĪıĸŅĞŉĴĬňŘěŃŏėĸŊŗŀĬĪňŗőħĵĔŅĶĵŊħĽƞĺĬĕŀĚœĞőĪıĸŅĞŉĴ
ŀŀĔěŅĔŏĞĸĸƢȮŏĝƞĬȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĶŅŏĴŊŀĔȮŀŃĴňĭŅȮŏĮƦĬĨƟĬ ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅȮ
ĞŉŗĚŏĮƦĬőıĶĪŇĽĨƢĪňŗŀŅĻńĵȮĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴĪňŗŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĽƞĺĬ ėŊŀ ŏŀŖĔ
őĪıĸŅĞŉĴ(ectoplasm) ŏĮƦĬœĞőĪıĸŅĞŉĴĝńŘĬĬŀĔȮĴňĸńĔļĦŃŏĮƦĬĽŅĶĔŉŗĚŐĕŖĚĔŉŗĚŏľĸĺȮ
ŏĶňĵĔĺƞŅȮŏěĸ (gel) ŐĸŃȮŏŀĬőħıĸŅĞŉĴ (endoplasm) ŏĮƦĬœĞőĪıĸŅĞŉĴĝńŘĬŒĬĴň
ĸńĔļĦŃėƞŀĬĕƟŅĚŏľĸĺĔĺƞŅŏĶňĵĔĺƞŅȮőĞĸ (sol) 

ĳŅĵŒĬœĞőĪıĸŅĞŉĴĴňœĴőėĶĲƕĸŅŏĴĬĨƢȮ(microfilament) ŏĮƦĬŏĽƟĬŒĵőĮĶĨňĬȮ
ŐŀĔĪŇĬŐĸŃœĴőŀĞŇĬȮŏĮƦĬőėĶĚĽĶƟŅĚĪňŗĪŜŅŒľƟŏŀĬőħıĸŅĞŉĴœľĸœĮ- ĴŅĳŅĵŒĬŏĞĸĸƢœħƟ 
ŐĸŃħńĬŏĵŊŗŀľŋƟĴŏĞĸĸƢȮŒľƟőĮƙĚŀŀĔĴŅŏĮƦĬȮĕŅŏĪňĵĴ (pseudopodium) ĪŜŅŒľƟŀŃĴňĭŅ
ŏėĸŊŗŀĬœľĺœħƟȮŏĶňĵĔĺƞŅȮĔŅĶŏėĸŊŗŀĬœľĺŐĭĭŀŃĴňĭŅ (amoeboid movement) 
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ĳŅıĪňŗ 2 ȮŐĽħĚěŜŅĬĺĬĕŅŏĪňĵĴĕŀĚŀŃĴňĭŅȮŏĔŇħěŅĔĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴ 

                                        
 

                                    ĳŅıĪňŗ 3   ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅ 
 
 
 
 
1. őėĶĚĽĶƟŅĚĪňŗŀŃĴňĭŅŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗėŊŀŀŃœĶ 
Ĩŀĭ.............................................................................................................................................. 
2. ĔŅĶŏĮĸňŗĵĬœĮŏĮĸňŗĵĬĴŅĕŀĚȮSol ĔńĭȮGel ŏĮƦĬĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőıĶőĪĞńĺĝĬŇħŒħ 
Ĩŀĭ................................................................................................................................................ 
                                               
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ħŌĳŅıŐĽħĚěŜŅĬĺĬĕŅŏĪňĵĴĕŀĚŀŃĴňĭŅȮ
ĔńĬĬŃėĶńĭ 

 

ĨĶĺěĨŅĴŏĜĸĵ
ėŜŅĩŅĴĔĶŀĭĪňŗ1 

ėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗ 1 

11 
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22 

 
 
 

ĔĶŀĭŏĬŊŘŀľŅĪňŗȮ2 

    

ĴŅĻŉĔļŅœĞőĪĽŏĔŏĸĨŀĬ 

(Cytoskeleton) ŒĬĳŅıȮ4ĺƞŅ
ĮĶŃĔŀĭħƟĺĵŀŃœĶ 

ŏĜĸĵėŜŅĩŅĴĔĶŀĭĪňŗ 1 
1. ŏĪƟŅŏĪňĵĴľĶŊŀœĞőħőıŏħňĵĴȮ
2. ŀŃĴňĭŅȮ

                                                                            

      
ĳŅıĪňŗȮ4 ŐĽħĚőėĶĚĽĶƟŅĚœĞőĪĽŏĔŏĸĨŀĬȮ

 
    
 
 
 
 

 
 

 
 

 
 
 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

 1. œĴőėĶĪŌĭŌĸȮ(Microtubule) ŏĮƦĬĪƞŀĨĶĚŐĸŃĔĸĺĚĮĶŃĔŀĭħƟĺĵȮtubulin 
protein ĝĬŇħȮalpha-tubulin ŐĸŃȮBata-tubulin ĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚ 25 nm 
       2.  œĴőėĶĲƕĸŅŏĴĬĪƢȮ(Microfilament)  ŏĮƦĬŏĽƟĬŒĵĪŉĭȮ2 ĽŅĵıńĬĔńĬŏĮƦĬ
ŏĔĸňĵĺȮĮĶŃĔŀĭħƟĺĵȮActin Protein  
       3.  ĮĶŃĔŀĭħƟĺĵĴńħĕŀĚľĬƞĺĵĵƞŀĵőĮĶĨňĬĪňŗıńĬĔńĬŏĮƦĬŏĔĸňĵĺȮĕĬŅħ
ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚ 6-12 nm  ĮĶŃĔŀĭħƟĺĵőĮĶĨňĬľĸŅĵĝĬŇħ ŐĸƟĺŐĨƞĝĬŇħĕŀĚŏĞĸĸƢ   
ŏĝƞĬȮkeratin 
 
 
 
 
 
 
 

ŏĜĸĵėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ1 
1. ŏĪƟŅŏĪňĵĴľĶŊŀœĞőħőıŏħňĵĴ 
2. ŀŃĴňĭŅȮ

12 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅıĪňŗȮ5 ĳŅıŏĮĶňĵĭŏĪňĵĭȮœĞőĪĽŏĔŏĸĨŀĬĪńŘĚȮ4 ĝĬŇħ 
 

 1. ĪŜŅŒľƟŏŀĬőħıĸŅĽĞŉĴœľĸœĮŒĬĪŇĻĪŅĚĪňŗŀŃĴňĭŅěŃŏėĸŊŗŀĬĪňŗŐĸƟĺĮĶńĭĽĳŅıŏĮƦĬŏŀŖĔőĪıĸŅĽ
ĞŉĴ 
2.  ĽƞĺĬŏŀŖĔőĪıĸŅĽĞŉĴĪňŗŀĵŌƞħƟŅĬĪƟŅĵěŃĔĸŅĵŏĮƦĬ ŏŀĬőħıĸŅĞŉĴȮŏĮƦĬĕŀĚŏľĸĺœľĸĴŅŐĪĬĪňŗ
ŏŀĬőħıĸŅĽĞŉĴĪňŗŏėĸŊŗŀĬœĮ 

 

ĔŅĶŏĔŇħŏĪƟŅŏĪňĵĴ ŏĔŇħěŅĔĔŅĶŐĵĔĨńĺŐĸŃĶĺĴĨńĺĕŀĚőĮĶĨňĬŐŀĔĪŇĬŒĬ 
œĴőėĶĲƕĸŅŏĴĬĪƢĴňįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚœĞőĪĶıĸŅĞŉĴȮħńĚĬňŘ 

 
 

 
ĳŅıĪňŗȮ6   ŐĽħĚĔŅĶœľĸĕŀĚœĞőĪĶıĸŅĞŉĴĕŀĚŀŃĴňĭŅ  

       

 
 
                                                                                                                                                                                                                 

   œĞőĪĽŏĔŏĸĨŀĬ (Cytoskeleton)  ĮĶŃĔŀĭħƟĺĵ   
 

 
 

                             
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             
        
                                                        
 
 
 
 
 
 
 
 
                                              
 
  
  

1. ĪŜŅŒľƟŏŀĬőħıĸŅĽĞŉĴœľĸœĮŒĬĪŇĻĪŅĚĪňŗŀŃĴĶĭŅěŃŏėĸŊŗŀĬĪňŗŐĸƟĺĮĶńĭĽĳŅıŏĮƦĬŏŀŖĔőĪıĸŅĽĞŉĴ 
2. ĽƞĺĬŏĮƦĬŏŀŖĔőĪıĸŅĽĞŉĴĪňŗŀĵŌƞħƟŅĬĪƟŅĵěŃĔĸŅĵŏĮƦĬŏŀĬőħıĸŅĽĞŉĴȮŏĮƦĬĕŀĚŏľĸĺœľĸĴŅŐĪĬĪňŗ 
ȮȮȮŏŀĬőħıĸŅĽĞŉĴĪňŗŏėĸŊŗŀĬœĮȮ

13 
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                                             ĳŅıĪňŗȮ7  Ĕ. ĔŅĶŏėĸŊŗŀĬĪňŗœĮĕƟŅĚľĬƟŅĕŀĚĵŌĔĸňĬŅ 
                                              ĕ. ĔŅĶıńħőĭĔĕŀĚĞŇŏĸňĵĕŀĚıŅĶŅĴňŏĞňĵĴȮ
       (ĸŌĔĻĶ ŐĽħĚĪŇĻĪŅĚĔŅĶŏėĸŊŗŀĬĪňŗ ľĴŅĵŏĸĕ ŐĽħĚĸŜŅħńĭĕŀĚĔŅĶıńħőĭĔĕŀĚŐĲĸĔŏěĸĸńĴ) 

         

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                                                                                                 
               
 
 
 
 
                                             
        
                                                        
 
 
 
 
 
 
 
 

ĔĶŀĭŏĬŊŘŀľŅĪňŗȮ3 

ĴŅĨŀĭėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ2ȮĔńĬħňĔĺƞŅėĶńĭ 
ĔŅĶĶĺĴĨńĺŐĸŃŐĵĔĨńĺĕŀĚĽŇŗĚŒħĪňŗĪŜŅŒľƟœĞőĪıĸŅĽĞŉĴŏĮĸňŗĵĬ
ěŅĔŏěĸŏĮƦĬőĞĸȮŐĸŃŏĮĸňŗĵĬěŅĔőĞĸŏĮƦĬŏěĸȮ
Ĩŀĭ............................................................................................ 

ŏĜĸĵėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ2 
őĮĶĨňĬŐŀĔĪŇĬȮ

1.2 ĔŅĶŏėĸŊŗŀĬœľĺőħĵŀŅĻńĵŐĲĸŏěĸĸńĴľĶŊŀĞňŏĸňĵȮ 
ȮȮȮȮȮĔŅĶŏėĸŊŗŀĬœľĺőħĵŀŅĻńĵŐĲĸŏěĸĸńĴľĶŊŀĞňŏĸňĵĞŉŗĚŏĮƦĬőėĶĚĽĶƟŅĚŏĸŖĔŕȮĪňŗĵŊŗĬ
ŀŀĔĴŅěŅĔŏĞĸĸƢĽŅĴŅĶĩőĭĔıńħœĮĴŅœħƟȮĪŜŅŒľƟĽŇŗĚĴňĝňĺŇĨŏėĸŊŗŀĬĪňŗœħƟȮȮȮȮ 
     ĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺĭŅĚĝĬŇħȮŒĝƟŐĲĸŏěĸĸńĴľĶŊŀĞňŏĸňĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗȮĬńĔŏĶňĵĬ
ĽŅĴŅĶĩĻŉĔļŅĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőėĶĚĽĶƟŅĚħńĚĔĸƞŅĺœħƟěŅĔĳŅıĪňŗ 7 

ıŀěŃŏĕƟŅŒěĔńĬŐĸƟĺŒĝƞœľĴ? 
ŐĨƞĵńĚĴňŏĬŊŘŀľŅŀňĔĬŃėĶńĭȮ

14 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅıĪňŗȮ8 ŐĽħĚŐĲĸŏěĸĸńĴŐĸŃőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚĵŌĔĸňĬŅ 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

    ŐĲĸĔŏěĸĸńĴȮĴňĸńĔļĦŃŏĮƦĬŏĽƟĬĵŅĺŐĸŃĴňěŜŅĬĺĬŏıňĵĚȮ1 
ľĶŊŀȮ2 ŏĽƟĬŏĪƞŅĬńŘĬȮŐĨƞĭŅĚĝĬŇħŀŅěěŃĴňěŜŅĬĺĬĴŅĔœħƟȮ 
ĽƞĺĬĞňŏĸňĵĴňĸńĔļĦŃŏĮƦĬĕĬŏĸŖĔŕĽńŘĬŕ ŐĸŃĴńĔĴňěŜŅĬĺĬĴŅĔȮ
ŐĲĸĔŏěĸĸńĴěŃĵŅĺĔĺƞŅĞňŏĸňĵĩŉĚȮ20 ŏĪƞŅȮŒĬĽńĨĺƢĝńŘĬĽŌĚĔŖĴňĞňŏĸňĵȮ
ŐĨƞĴńĔěŃŏĮƦĬŏĞĸĸƢĪňŗŏĵŊŗŀĭŋĕŀĚĶŃĭĭľŅĵŒěȮĪƞŀĬŜŅœĕƞȮłĸłȮőħĵ
ĝƞĺĵőĭĔıńħŒľƟĽŅĶĭŅĚŀĵƞŅĚŏėĸŊŗŀĬĪňŗœĮœħƟ  

 

¶ 1) ŐĲĸĔŏěĸĸńĴȮ(flagellum) ĴňĸńĔļĦŃŏĮƦĬŏĽƟĬĵŅĺȮŕȮėĸƟŅĵľĬĺħĵŅĺĔĺƞŅ 
ȮĞňŏĸňĵȮŐĲĸŏěĸĸńĴŏĮƦĬőėĶĚĽĶƟŅĚĪňŗıĭŒĬĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺĭŅĚĝĬŇħ ŏĝƞĬȮĵŌĔĸňĬŅȮ
(euglena) ĺŀĸĺŀĔĞƢȮ(volvox) ŏĮƦĬĨƟĬ 

 

15 
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ĳŅıĪňŗȮ9 ŐĽħĚĞňŏĸňĵŐĸŃőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚıŅĶŅĴňŏĞňĵĴ 

                                             
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ĔĶŀĭŏĬŊŘŀľŅĪňŗȮ4 ȮȮȮȮȮȮȮȮȮȮȮŏĜĸĵėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ3  
 1.ŐĲĸŏěĸĸńĴ 
 2. ĺŀĸĺŀĔĞƢ (volvox) 

 

ĻŉĔļŅŏĬŊŘŀľŅĔńĬĨƞŀĬŃėĶńĭ 

¶  
 2) ĞňŏĸňĵȮ(cilia) ĴňĸńĔļĦŃŏĮƦĬŏĽƟĬŏĸŖĔȮŕȮĵŊŗĬĵŅĺŀŀĔěŅĔŏĞĸĸƢĕŀĚıŊĝȮ
ľĶŊŀȮĽńĨĺƢŏĞĸĸƢŏħňĵĺȮľĶŊŀŏĞĸĸƢĽŊĭıńĬīŋƢȮŒĝƟőĭĔıńħŏıŊŗŀŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗ
ĳŅĵŒĬĬŘŜŅľĶŊŀĕŀĚŏľĸĺȮıĭŒĬıŅĶŅĴňŏĞňĵĴ (paramecium) ıĸŅĬŅŏĶňĵȮ
(planaria) ŏĮƦĬĨƟĬ 

 

ėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ3 
1.ȮĵŌĔĸňĬŅŒĝƟőėĶĚĽĶƟŅĚŒħŒĬĔŅĶŏėĸŊŗŀĬĪňŗ  
Ĩŀĭ....................................................................................................... 
2. Flagella ĬŀĔěŅĔěŃıĭŒĬıĺĔĵŌĔĸňĬŅŐĸƟĺĵńĚıĭœħƟŒĬŏĞĸĸƢĝĬŇħŒħ 
Ĩŀĭ....................................................................................................... 
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ėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ4 
ěĚŏĮĶňĵĭŏĪňĵĭĸńĔļĦŃĕŀĚŐĲĸŏěĸĸńĴŐĸŃĞňŏĸňĵ 
Ĩŀĭ..................................................................... 
źźźźźźźźźźźźźźźźźźźźźźźźźź, 
źźźźźźźźźźźźźźźźźźźźźźźźźź, 

 

ĻŉĔļŅĔĶŀĭĪňŗȮ5  
ĨƞŀŏĸĵĬŃėĶńĭȮ

 

    ıŅĶŅĴňŏĞňĵĴŏėĸŊŗŀĬĪňŗőħĵĔŅĶőĭĔıńħĕŀĚĞňŏĸňĵœĮĪŅĚħƟŅĬľĸńĚȮ
ĪŜŅŒľƟĨńĺĕŀĚıŅĶŅĴňŏĞňĵĴŏėĸŊŗŀĬĪňŗœĮĕƟŅĚľĬƟŅȮěŅĔĔŅĶőĭĔıńħĕŀĚ
ĞňŏĸňĵĪŜŅŒľƟĨńĺĕŀĚıŅĶŅĴňŏĞňĵĴľĴŋĬœĮħƟĺĵȮŏĬŊŗŀĚěŅĔœĴƞĴňŀĺńĵĺŃ
ėŀĵĮĶńĭĽĴħŋĸȮŐĸŃŏĬŊŗŀĚěŅĔĞňŏĸňĵĪňŗĶƞŀĚĮŅĔĞŉŗĚĴňěŜŅĬĺĬĴŅĔĔĺƞŅ
őĭĔıńħŐĶĚĔĺƞŅĭĶŇŏĺĦŀŊŗĬěŉĚĪŜŅŒľƟľĴŋĬȮŐĭėĪňŏĶňĵȮĵŌĔĸňĬŅȮıŅĶŅĴň
ŏĞňĵĴȮœĴƞĴňĔĸƟŅĴŏĬŊŘŀŐĨƞŀŅĻńĵőėĶĚĽĶƟŅĚĪňŗŏĶňĵĔĺƞŅȮĞňŏĸňĵȮ(cilia) 
ľĶŊŀȮŐĲĸŏěĸĸńĴȮ(flagellum) ĝƞĺĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗȮ 
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   ěŅĔĔŅĶĻŉĔļŅĳŅėĨńħĕĺŅĚĕŀĚŐĲĸĔŏěĸĸńĴŐĸŃĞŇŏĸňĵĳŅĵœħƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬıĭĺƞŅ
őėĶĚĽĶƟŅĚħńĚĔĸƞŅĺėŘŜŅěŋĬħƟĺĵœĴőėĶĪŌĭŌĸȮŏĶňĵĚĨńĺŏĮƦĬĺĚ 9 ĔĸŋƞĴŕȮĸŃȮ2 ľĸŀħȮĨĶĚŐĔĬĔĸŅĚĴňȮ2 
ľĸŀħȮœĴőėĶĪŌĭŌĸħńĚĔĸƞŅĺĩŌĔĸƟŀĴĶŀĭħƟĺĵŏĵŊŗŀľŋƟĴȮĶŃľĺƞŅĚœĴőėĶĪŌĭŌĸĪňŗŏĶňĵĚŏĮƦĬĺĚȮěŃĴňőĮĶĨňĬĪňŗ
ŏĶňĵĔĺƞŅ œħĬňĬ(dynein) ŏĮƦĬŏĽĴŊŀĬŐĕĬĪňŗŏĔŅŃĔńĭœĴőėĶĪŌĭŌĸȮŏĶňĵĔĺƞŅ œħĬňŀŅĶƢĴ (dynein arm) ĪŜŅ
ŒľƟŐĲĸĔěĸĸńĴľĶŊŀĞŇŏĸňĵȮőėƟĚĚŀŐĸŃĽŅĴŅĶĩıńħőĭĔœħƟȮħńĚĳŅıĪňŗ10 
 

 

           
 

ĳŅıĪňŗȮ10  ĳŅıőėĶĚĽĶƟŅĚĸńĔļĦŃĳŅėĨńħĕĺŅĚĕŀĚœĴőėĶĪŌĭŌĸ 

 

 
 
 
 
 

 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ŏĜĸĵėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ4  
ĪńŘĚĞňŏĸňĵŐĸŃŐĲĸŏěĸĸńĴĨƞŅĚĔŖĴňŏĭĞńĸĭŀħňŏĮƦĬĽƞĺĬĮĶŃĔŀĭŀĵŌƞħƟĺĵ 

ĔĶŀĭŏĬŊŘŀľŅĪňŗȮ5 

ŏĔƞĚĴŅĔėĶńĭ!ȮȮŒľƟĻŉĔļŅ
ĔĶŀĭĪňŗȮ5 ĨƞŀœĮŏĸĵėĶńĭȮ

ėŇħĺƞŅĬƞŅěŃĚĚ..ŒĝƞĴńřĵȮ
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ĳŅıĪňŗȮ11 Ĕ. ĳŅıĩƞŅĵěŅĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĽħĚĞŇŏĸňĵĨńħĨŅĴĵŅĺ 
Ȯĕ. ĳŅıĩƞŅĵŐĸŃĳŅıĺŅħĸńĔļĦŃĔŅĶĨńħĕĺŅĚĕŀĚĞňŏĸňĵ 

 
 
     
 
 
 

 
 

 
 

 
 
 
 

 

ŏıŊŗŀėĺŅĴŏĕƟŅŒěĴŅĔĕŉŘĬȮĕŀŒľƟħŌĳŅı
ŏıŇŗĴŏĨŇĴȮĬŃėĶńĭȮ
 

ėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ5 
1. œĴőėĶĪŌĭŌĸėŊŀŀŃœĶ 
Ĩŀĭ.......................................................................................................................................... 
.................................................................................................................................................. 
2. ŀŃœĶĪňŗĪŜŅŒľƟŐĲĸĔŏěĸĸńĴľĶŊŀĞňŏĸňĵŏėĸŊŗŀĬœľĺœħƟȮ
Ĩŀĭ.......................................................................................................................................... 
 
 

        ĭĶŇŏĺĦőėĬĕŀĚŐĲĸĔŏěĸĸńĴŐĸŃĞňŏĸňĵĵńĚĵŉħĔńĭőėĶĚĽĶƟŅĚĳŅĵŒĬŏĞĸĸƢĪňŗ
ŏĶňĵĔĺƞŅȮŏĭĞńĸĭŀħňȮ(basal body) ľĶŊŀȮœėĬňőĪőĞĴ (kinetosome) ěŅĔĔŅĶ
ĪħĸŀĚıĭĺƞŅȮĩƟŅĨńħŏŀŅŏĭĞńĸĭŀħňŀŀĔěŃĴňįĸĪŜŅŒľƟŐĲĸĔŏěĸĸńĴľĶŊŀĞňŏĸňĵŏĽƟĬ
ĬńŘĬœĴƞĽŅĴŅĶĩŏėĸŊŗŀĬœľĺœħƟȮ
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ėŜŅĝňŘŐěĚ  ŒľƟĬńĔŏĶňĵĬĪŜŅŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬĔƞŀĬĻŉĔļŅŐĸŃĪŜŅĔŇěĔĶĶĴŒĬĔĶŀĭĨƞŀœĮ 
 
1. ıŅĶŅĴňŏĞňĵĴŒĝƟőėĶĚĽĶƟŅĚŒħŒĬĔŅĶŏėĸŊŗŀĬĪňŗ 

1. œĴőėĶĲƕĸŅŏĴĬĨƢ  2. ŏĪƟŅŏĪňĵĴ       
 3. ŐĲĸĔŏěĸĸńĴ   4. ĞŇŏĸňĵ 
 
2. ĵŌĔĸňĬŅŒĝƟőėĶĚĽĶƟŅĚŒħŒĬĔŅĶŏėĸŊŗŀĬĪňŗ 

1. Ğňŏĸňĵ    2. ŐĲĸĔŏěĸĸńĴ 
    3. œĴőėĶĪŌĭĸŌ   4. ŏĪƟŅŏĪňĵĴ 
 
3. ĝŊŗŀŒħĨƞŀœĮĬňŘĪňŗȮœĴƞœħƟŏĮƦĬĽƞĺĬĮĶŃĔŀĭȮŀĵŌƞŒĬőėĶĚĽĶƟŅĚĪňŗŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴ 

1.œĴőėĶĪŌĭĸŌ     2. œĴőėĶĲƕĸŅŏĴĬĨƢ  
    3. œħĬňĬŀŅĶƢĴ   4. ŏĭĞńĸĭŀħňŘ  
 
4. őėĶĚĽĶƟŅĚĪňŗŀŃĴňĭŅŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗėŊŀŀŃœĶ         
 1. ŐĲĸĔŏěĸĸńĴ   2. ŏĪƟŅŏĪňĵĴľĶŊŀĞŌőħőıŏħňŗĵĴ  
    3. Ğňŏĸňĵ    4. œĴőėĶĪŌĭŌĸ 
 
5. ĕƟŀŒħŏĶňĵĚȮĸŜŅħńĭĔĸœĔĔŅĶŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅœħƟĩŌĔĨƟŀĚȮȮ
ĩƟŅĔŜŅľĬħŒľƟ 1 = ĔŅĶĵŊŗĬŏĵŊŗŀľŋƟĴŏĞĸĸƢŀŀĔœĮ  2 = ĔŅĶŏĮĸňŗĵĬœĞőĪıĸŅĞŉĴěŅĔőĞĸŏĮƦĬŏěĸȮŐĸŃěŅĔ
ŏěĸŏĮƦĬőĞĸ    3 = ĔŅĶŐĵĔĨńĺŐĸŃĶĺĴĨńĺĕŀĚőĮĶĨňĬŐŀĔĪŇĬ   4 = ĔŅĶœľĸĕŀĚŏŀĬőħıĸŅĞŉĴ
ŀŀĔœĮħƟŅĬĬŀĔ 

1. 1 / 2 / 3 /4   2. 2 / 1 / 3 / 4 
      3. 4 / 3 / 2 / 1   4. 3 / 1 / 2 / 4 

 
 
       

ŏĜĸĵėŜŅĩŅĴĔĶŀĭŏĬŊŘŀľŅĪňŗȮ5  1. őėĶĚĽĶƟŅĚĪňŗėŘŜŅěŋĬŐĲĸĔŏěĸĸńĴľĶŊŀĞňŏĸňĵȮőħĵŏĶňĵĚŏĮƦĬĺĚȮ9 ĔĸŋƞĴŕĸŃȮ2 ľĸŀħȮ
ĨĶĚŐĔĬĔĸŅĚĴňȮ2 ľĸŀħȮĴňőĮĶĨňĬĪňŗŏĶňĵĔĺƞŅœħĬňĬŏĮƦĬŏĽĴŊŀĬŐĕĬȮŏĶňĵĔĺƞŅȮœħĬňĬŀŅĶƢĴȮȮ 
                                     2. ŏĭĞńĸĭŀħňŘȮ

       

                           ŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬ 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮ
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6. ĔŅĶŏĮĸňŗĵĬœĮŏĮĸňŗĵĬĴŅĕŀĚȮSol ĔńĭȮGel ŏĮƦĬĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőıĶőĪĞńĺ 
ĝĬŇħŒħ 

1. ĵŌĔĸňĬŅ    2. ıĸŅĽőĴŏħňĵĴ      
 3. ıŅĶŅĴňŏĞňĵĴ   4. ŀŃĴňĭŅ 
 
7. őėĶĚĽĶƟŅĚŒħĕŀĚıŅĶŅĴňŏĞňŗĵĴĪňŗĪŜŅŒľƟĽƞĺĬĕŀĚľŅĚőĭĔĽŃĭńħĪňŗŏĮĶňĵĭŏľĴŊŀĬŏėĶŊŗŀĚĵĬĨƢĕŀĚȮŏĶŊŀĪňŗ
ĪŜŅŒľƟŒĭıńħŏĶŊŀľĴŋĬŐĸƟĺŏĶŊŀŏėĸŊŗŀĬĪňŗœħƟ  
 1. œĴőėĶĪŌĭĸŌ    2. œħĬňĬŀŅĶƢĴ   
    3. ŏĭĞńĸĭŀħňŘ   4. ĩŌĔĪŋĔĕƟŀ 
 
8. őėĶĚĽĶƟŅĚŒĬĕƟŀŒħĪňŗœĴƞŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅ 

1. œĞőĪıĸŅĞŉĴ   2. ĔŅĶŐĵĔĨńĺŐĸŃĔŅĶĶĺĴĨńĺĕŀĚőĮĶĨňĬŐŀĔĪŇĬ  
    3. ĬŇĺŏėĸňĵĽ   4. œĞőĪĽŏĔŏĸĨŀĬȮ( cytoskeleton ) 
 
9. őėĶĚĽĶƟŅĚĪňŗŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĵŌĔĸňĬŅŐĸŃıŅĶŅĴňŏĞňĵĴěŃĴňŀĚėƢĮĶŃĔŀĭĳŅĵŒĬȮŏľĴŊŀĬĔńĬ
ŐĨƞĴňĸńĔļĦŃĳŅĵĬŀĔȮĨƞŅĚĔńĬėŊŀ 

1. ĕĬŅħėĺŅĴĵŅĺŐĸŃěŜŅĬĺĬŏĽƟĬ 2. ĕĬŅħĕŀĚŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚ  
      3. ěŜŅĬĺĬŏĽƟĬ    4. ĕĬŅħėĺŅĴĵŅĺ 
 
10. őėĶĚĽĶƟŅĚĪňŗĴňĸńĔļĦŃŏĮƦĬĪƞŀĔĸĺĚĵŅĺŐĸŃěńĭĔńĬŏĮƦĬĔĸƞĴŕĸŃȮ2 ľĶŊŀȮ3 ĪƞŀŏĔŇħŏĮƦĬĶľńĽȮ9+0 
ŐĸŃȮ9+2 őėĶĚĽĶƟŅĚĬńŘĬėŊŀŀŃœĶ 

1. œĴőėĶĪŌĭĸŌ   2.  œėĬňőĪőĞĴ        
 3. œħĬňĬŀŅĶƢĴ   4.  ŏĭĞńĸĭŀħňŘ  
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ŏĔƞĚĴŅĔŏĸĵėĶńĭ 
ĮĶĭĴŊŀħńĚŕȮŒľƟŏĸĵȮ

       
 
 

                                       ŏĜĸĵŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬ 
 

 
       ĕƟŀĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨńĺŏĸŊŀĔĪňŗĩŌĔ 
 1.       1 
 2.       2 
 3.       2 
 4.       3 
 5.       3 
 6.       4 
 7.       4 
 8.       2 
 9.       1 
 10.       1 
 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ĝŋħĪňŗȮ1 ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮ

 

22 



ชุดกิจกรรมการเรียนรู้แบบสืบเสาะหาความรู้แบบ 5E  

เร่ืองการเคล่ือนที่ของส่ิงมีชีวิต รายวิชาชีววิทยา ว30242  ชั้นมัธยมศึกษาปีที่ 5 

 ชุดที่ 1 เร่ืองการเคล่ือนที่ของส่ิงมีชีวิตเซลล์เดียว   โดย  นายเทิดศักดิ์  จิตรปรีดา   
22 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨ.  ĽŊĭėƟĬŏĴŊŗŀȮ10 ĴňĬŅėĴȮ2559, ěŅĔȮȮȮ      
    https://withidaporn.wordpress.com/102-2/ 
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ.  ĽŊĭėƟĬŏĴŊŗŀȮ10 ĴňĬŅėĴȮ2559, ěŅĔ        
    http://www.vcharkarn.com/lesson/1131 
ŏĜĸŇĴĝĬĴƢȮĻĶňěńĬĪĶƢ. (2556).  ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨ.  ĽŊĭėƟĬŏĴŊŗŀȮ10 ĴňĬŅėĴȮ2559, ěŅĔȮȮȮ
    http://movement-of-organisms.blogspot.com/ 
ĬńĬĪĬŅȮĽŜŅŏĳŅ.  (2555). ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨ.  ĽŊĭėƟĬŏĴŊŗŀȮ10 ĴňĬŅėĴȮ2559, ěŅĔȮ   
    http://www.nana-bio.com/e-learning/movement/move.html 
ĽĩŅĭńĬĽƞĚŏĽĶŇĴĔŅĶĽŀĬĺŇĪĵŅĻŅĽĨĶƢȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ.  (2551).  ľĬńĚĽŊŀŏĶňĵĬĽŅĶŃ 
ȮȮȮĔŅĶŏĶňĵĬĶŌƟıŊŘĬģŅĬŐĸŃŏıŇŗĴŏĨŇĴȮĝňĺĺŇĪĵŅȮŏĸƞĴȮ3 .  ıŇĴıƢėĶńŘĚĪňŗȮ7.  ĔĶŋĚŏĪıł:ȮŀĚėƢĔŅĶėƟŅ
ȮȮȮĕŀĚȮĽĔĽė. 
 
 

   
 
 
 
 
 
 

 
 
 
 

 

 

 

 
 

ĭĶĶĦŅĬŋĔĶĴ 
 

23 

https://withidaporn.wordpress.com/102-2/
http://www.vcharkarn.com/lesson/1131
http://movement-of-/
http://www.nana-bio.com/e-learning/movement/move.html

