
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ ŏĸƞĴĪňŗȮ1 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĝňĺĺŇĪĵŅȮ(ĺȮ32242) 
ĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ5  

ľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮ:ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨ 
ĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮ

ĬŅĚĽŅĺĔĴĸĶńĨĬƢȮĜŇĴıŅĸň 
ĨŜŅŐľĬƞĚȮėĶŌȮĺŇĪĵģŅĬŃȮȮėĶŌĝŜŅĬŅĠĔŅĶ 
őĶĚŏĶňĵĬĩĬĬľńĔıŇĪĵŅėĴ 

ĽŜŅĬńĔĚŅĬŏĕĨıŊŘĬĪňŗĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅȮȮŏĕĨȮ32 
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶĻŉĔļŅĕńŘĬıŊŘĬģŅĬ 

ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅıľĬƟŅĮĔĮĶńĭĮĶŋĚěŅĔ 
ıŅĶŅĴňŏĞňĵĴȮhttp://study.com/academy/lesson/3-methods-of-protist-locomotion.html 
ĵŌĔĸňĬŅȮhttp://www.buzzle.com/articles/euglena-movement.html 
ŀŃĴňĭŅȮhttps:davidwangblog.wordpress.com/structure-and-functions/ 



 

 
 
 
 
 
 
 
 
 

Ȯ ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĝňĺĺŇĪĵŅȮȮĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ3ȮľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮ8ȮĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĸƞĴĪňŗȮ/ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮįŌƟĽŀĬœħƟħŜŅŏĬŇĬĔŅĶěńħĪŜŅĕŉŘĬŏıŊŗŀ
ĮĶŃĔŀĭŒĬĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸŋƞĴĽŅĶŃĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮĶŅĵĺŇĝŅĝňĺĺŇĪĵŅȮ
ĶľńĽĺŇĝŅȮĺȮ32242ȮĽŅĶŃĪňŗȮ1ȮȮĽŇŗĚĴňĝňĺŇĨĔńĭĔĶŃĭĺĬĔŅĶħŜŅĶĚĝňĺŇĨ ĞŉŗĚįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃ
ĮĢŇĭńĨŇĔŇěĔĶĶĴœħƟħƟĺĵĨĬŏŀĚȮŏĶňĵĬĶŌƟŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĨŅĴĸŜŅħńĭĕńŘĬȮĻńĔĵĳŅıŐĸŃėĺŅĴĽŅĴŅĶĩ
ĕŀĚĨĬŏŀĚȮĝƞĺĵıńĥĬŅŒľƟįŌƟŏĶňĵĬĴňĪńĔļŃŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟȮȮĪńĔļŃėĺŅĴėŇħȮĽŅĴŅĶĩħŜŅĶĚĝňĺŇĨ
ŒĬőĸĔŐľƞĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶŌƟŏĪƞŅĪńĬ 

 ŏĴŊŗŀįŌƟŏĶňĵĬĻŉĔļŅĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĬňŘŐĸƟĺȮįŌƟŏĶňĵĬěŃĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮĪńĔļŃŐĸŃ
ėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢĨŅĴěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟȮŏıĶŅŃĬŀĔěŅĔėĺŅĴĶŌƟȮėŜŅĩŅĴȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ
ĪňŗĩŌĔěńħĺŅĚŀĵƞŅĚŏĮƦĬĶŃĭĭĕńŘĬĨŀĬŐĸƟĺȮĵńĚĴňĔŅĶŏĝŊŗŀĴőĵĚĔńĭŐľĸƞĚĕƟŀĴŌĸĺňħŇĪńĻĬƢŏıŊŗŀĝƞĺĵĕĵŅĵ
ĕŀĭŏĕĨĕŀĚĔŅĶĶńĭĶŌƟĕŀĚįŌƟŏĶňĵĬŀňĔħƟĺĵȮ 

 įŌƟĽŀĬľĺńĚĺƞŅȮĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŏĸƞĴĬňŘȮěŃŏĮƦĬĮĶŃőĵĝĬƢŀĵƞŅĚĵŇŗĚŐĔƞįŌƟŏĶňĵĬȮėĶŌįŌƟĽŀĬ
ŐĸŃįŌƟĪňŗĽĬŒěĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬŒľƟŏĮƦĬĭŋėėĸŐľƞĚĔŅĶŏĶňĵĬĶŌƟŐĸŃĴňėĺŅĴĮĔĨŇĽŋĕŒĬĔŅĶ
ħŜŅĶĚĝňĺŇĨ 

ĔĴĸĶńĨĬƢȮȮȮȮĜŇĴıŅĸň 

  
 
 

 
 

 
 
 
 

ėŜŅĬŜŅ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ Ĕ, 



 

 
 
 
 

 
 
 
 
 
 
 
ȮȮȮȮŏĶŊŗŀĚ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƟŅȮ  
 
ȮȮȮėŜŅĬŜŅȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.......,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮ 
ȮȮȮĽŅĶĭńĠȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,, 
ȮȮȮėŜŅĝňŘŐěĚĔŅĶŒĝƟĝŋħĔŅĶŏĶňĵĬĶŌƟĪňŗȮ/ȮŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,, 
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  ȮĕńŘĬĨŀĬĔŅĶŒĝƟ,,,,,,...................,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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ȮȮȮŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.., 
  ȮĨŅĶŅĚĺŇŏėĶŅŃľƢĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ȮȮȮĝŋħĔŅĶŏĶňĵĬĶŌƟĪňŗȮ/ȮŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ȮȮȮȮȮȮȮȮȮĭńĨĶŏĬŊŘŀľŅȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,....,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,Ȯ 
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ȮȮȮŏĜĸĵŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬŐĸŃľĸńĚŏĶňĵĬȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,....., 
ȮȮȮĭĶĶĦŅĬŋĔĶĴȮȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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ĽŅĶĭńĠ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ ĕ, 



 

 
 
 

  
 
 
 
 
 

  
 ȮȮȮȮȮ1. ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĝňĺĺŇĪĵŅȮĺȮ32242ȮľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮĽŜŅľĶńĭĬńĔŏĶňĵĬĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ5ȮĴňĪńŘĚľĴħȮ7 ŏĸƞĴȮħńĚĬňŘ 
ȮȮ/,ȮŏĸƞĴĪňŗȮ/ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
ȮȮ0,ȮŏĸƞĴĪňŗȮ0ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
ȮȮ1,ȮŏĸƞĴĪňŗȮȮ1ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
ȮȮ2,ȮŏĸƞĴĪňŗȮ2ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚėĬ 
ȮȮ3,ȮŏĸƞĴĪňŗȮ3ȮŏĶŊŗŀĚȮĔŇěĔĶĶĴȮSTEM ĔńĭĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĕƟŀĨƞŀŐĸŃĔĸƟŅĴŏĬŊŘŀĴŊŀ 
ȮȮ4,ȮŏĸƞĴĪňŗȮ4ȮŏĶŊŗŀĚȮĔŇěĔĶĶĴĺŇĪĵŅĻŅĽĨĶƢĔŅĶĔňĿŅĔńĭĔŅĶŏėĸŊŗŀĬĪňŗ 
ȮȮ5,ȮŏĸƞĴĪňŗȮ5ȮŏĶŊŗŀĚȮĔŇěĔĶĶĴĔŅĶĽĶƟŅĚĽŇŗĚĮĶŃħŇļģƢŏıŊŗŀĝƞĺĵŏľĸŊŀėĬĪňŗĴňĮƤĠľŅħƟŅĬĔŅĶ

ŏėĸŊŗŀĬĪňŗ 
 

ȮȮȮ 2. ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĝňĺĺŇĪĵŅȮĺȮ32242ȮľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮĴňěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟȮŐĸŃŏĬŊŘŀľŅĪňŗĽŀħėĸƟŀĚĔńĭĽŅĶŃŐĸŃĴŅĨĶģŅĬĔĸŋƞĴĽŅĶŃ
ĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢȮĽŅĶŃĪňŗȮ1 ĽŇŗĚĴňĝňĺŇĨĔńĭĔĶŃĭĺĬĔŅĶħŜŅĶĚĝňĺŇĨȮĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ5 
 

ȮȮȮ3.ȮĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĝňĺĺŇĪĵŅȮĺȮ10020ȮľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮŒĬŐĨƞĸŃĝŋħĔŇěĔĶĶĴěŃŏĽĶŖěĽĴĭŌĶĦƢŒĬĨńĺŏŀĚȮĬńĔŏĶňĵĬĽŅĴŅĶĩĪĭĪĺĬœħƟĨŅĴĪňŗ
ĨƟŀĚĔŅĶȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶŏĝŊŗŀĴőĵĚœĮĵńĚĽŊŗŀĺňħŇĪńĻĬƢŏıŊŗŀŒĝƟĻŉĔļŅŐĸŃėƟĬėĺƟŅŏıŇŗĴŏĨŇĴ 
 

ȮȮȮ4. ĬńĔŏĶňĵĬĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚœħƟőħĵĔŅĶĨĶĺěėŜŅĨŀĭěŅĔŏĜĸĵ 
 
ȮȮȮ5.  ėĺĶĻŉĔļŅėŜŅŐĬŃĬŜŅŒĬĔŅĶŒĝƟĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĔƞŀĬŒĝƟĪŋĔĝŋħĔŇěĔĶĶĴ 
 

 
 
 

ľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮ8ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨȮ 
ŏĸƞĴĪňŗȮ/ȮŏĶŊŗŀĚȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ ėŜŅĝňŘŐěĚ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 1, 



 

 
 
 

  
 
 
 
 

  
 
 1.1 ĻŉĔļŅĶŅĵĸŃŏŀňĵħĕŀĚĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒľƟŏĕƟŅŒěĔƞŀĬĽŀĬ 

1.2ȮěńħŏĨĶňĵĴĽŇŗĚŐĺħĸƟŀĴȮĶŃĭĭĽĬńĭĽĬŋĬȮŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮȮȮȮȮŒľƟıĶƟŀĴŒĝƟ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮ0,ȮěĚŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĨƟŀĚĪňŗĽŋħȮŐĸƟĺŏĕňĵĬȮîȮĸĚŒĬĔĶŃħŅļėŜŅĨŀĭ 
1.ĕƟŀŒħĔĸƞŅĺĩŌĔĨƟŀĚŏĔňŗĵĺĔńĭœĴőėĶĪŇĺĭŌĸ 
1. ĴňĪńŘĚľĴħȮ20Ȯľĸŀħ 
2. ĴňœĕĴńĬȮĝŊŗŀœħĬňĬȮĪŜŅľĬƟŅĪňŗŏĽĴŊŀĬŐĕĬŏĔŅŃ 
3.ȮĩƟŅœħĬňĬŀŅĶƢĴĩŌĔĨńħěŃĪŜŅŒľƟŐĲĸĔŏěĸĸńĴŏėĸŊŗŀĬœľĺœĴƞœħƟ 
4. ıĭŒĬĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭȮAmoeboid movement 
2. ĔŅĶŏėĸŊŗŀĬœľĺŐĭĭŀĴňĭŅŏĔŇħĕŉŘĬœħƟěŅĔĔŅĶĪŜŅĚŅĬĕŀĚŀĚėƢĮĶŃĔŀĭŒħ 
1. ıĸŅĽĴŅŐĸŃŏěĸ 
2. ŐŀĔĪŇĬŐĸŃœĴŀĞŇĬ 
3. ĴňőĞŏĔĸňĵŐĸŃŏŀĬőħŏĔĸňĵ 
4. ŏŀŖĔőĪıĸŅĞŉĴŐĸŃŏŀĬőħıĸŅĞŉĴ 
3. ŀŃĴňĭŅȮ;ȮŏĪƟŅŏĪňĵĴȮ, ĵŌĔĸňĬŅȮ;____, ȮȮıŅĶŅĴňŏĞňĵĴȮ;Ȯ_____ 
1. ŐĲĸŏěĸĸńĴ, ĞŇŏĸňĵ 
2. ĞŇŏĸňĵ, ŐĲĸŏěĸĸńĴ 
3. œĴőėĶĪŇĺĭŌĸ, œħĬňĬŀŅĶƢĴ 
4. ŏŀŖĔőĪıĸŅĞŉĴŐĸŃŏŀĬőħıĸŅĞŉĴ 
4. œėĬňőĪőĞĴȮĴňėĺŅĴĽŜŅėńĠŀĵƞŅĚœĶ 
1. ĝƞĺĵŒĬĔŅĶėŘŜŅěŋĬĶƞŅĚĔŅĵ 
2. ĩƟŅĩŌĔĪŜŅĸŅĵœĴƞĽŅĴŅĶĩŏėĸŊŗŀĬĪňŗœħƟ 
3. ĩƟŅĩŌĔĪŜŅĸŅĵĪŜŅŒľƟĽŇŗĚĴňĝňĺŇĨŀŅěĨŅĵœħƟ 
4. ĝƞĺĵŒĬĔŅĶěńĭĵŉħŏıŊŗŀŒľƟĽŅĴŅĶĩŏėĸŊŗŀĬœľĺœħƟĶŀĭĪŇĻĪŅĚ 
5. ĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭamoeboid movement ĬŀĔěŅĔıĭŒĬŀŃĴňĭŅŐĸƟĺĵńĚıĭœħƟŒĬŏĞĸĸƢıĺĔŒħ 
1,ȮŏĞĸĸƢŏĴŖħŏĸŊŀħŐħĚ       2,ȮŏĞĸĸƢŏĴŖħŏĸŊŀħĕŅĺ        3,ȮıŅĶŅĴňŏĞňĵĴ       4. œĺĶńĽ 
 
 
 

ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗȮ1 

ŏĶŊŗŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
ŐĭĭĪħĽŀĭ
ĔƞŀĬŏĶňĵĬ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 7, 



 

 
 
 
6. flagella ĬŀĔěŅĔěŃıĭŒĬıĺĔĵŌĔĸňĬŅŐĸƟĺĵńĚıĭœħƟŒĬŏĞĸĸƢĝĬŇħĨƞŅĚŕȮĵĔŏĺƟĬĕƟŀŒħ 
Ȯ1,ȮŏĞĸĸƢŐĭėĪňŏĶňĵȮȮȮȮȮȮȮȮȮȮȮ           2,ȮŏĞĸĸƢĽŊĭıńĬīŋƢıŊĝĝńŘĬĨŗŜŅȮ 
 3,ȮŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4,ȮŏĞĸĸƢŏĞĬĪĶŇőŀ 
7. őėĶĚĽĶƟŅĚŒħĴňĭĪĭŅĪĽŜŅėńĠŏĔňŗĵĺĔńĭȮamoeboid movement ŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŏĞĸĸƢ
ĔĸƟŅĴŏĬŊŘŀ  
1,Ȯmyofibril       2,Ȯmicrotubule         3,Ȯmicrofilament          4,Ȯmicrofiber 
8.ȮĔŅĶěńħŏĶňĵĚĨńĺĕŀĚmicrotubulesŒĬciliaŐĸŃflagellaŏĮƦĬŐĭĭŒħ 
1. 9+0ȮȮȮȮȮȮȮȮȮȮȮ2,Ȯ9+1            3,Ȯ9+2             4,Ȯ9+3 
9. ĕƟŀŒħĔĸƞŅĺœħƟĩŌĔĨƟŀĚ 
1.ȮŐĲĸėŏěĸĸńĴĴňĸńĔļĦŃėĸƟŅĵŏĽƟĬĕĬĪňŗŀĵŌƞĸƟŀĴĶŀĭŏĞĸĸƢȮĞŇŏĸňĵĴňĸńĔļĦŃėĸƟŅĵŐĽƟĴŅĔĔĺƞŅȮ1ȮŀńĬ 
2. ĞŇŏĸňĵĴňĸńĔļĦŃėĸƟŅĵŏĽƟĬĕĬĪňŗŀĵŌƞĸƟŀĴĶŀĭŏĞĸĸƢȮŐĲĸėŏěĸĸńĴĴňĸńĔļĦŃėĸƟŅĵŐĽƟĴŅĔĔĺƞŅȮ1ȮŀńĬ 
3. ŐĲĸėŏěĸĸńĴŏĮƦĬőėĶĚĽĶƟŅĚĕŀĚŏĪƟŅŏĪňĵĴȮĞŇŏĸňĵŏĮƦĬőėĶĚĽĶƟŅĚĕŀĚŐĽƟȮ1ȮŀńĬ 
4.ȮĞŇŏĸňĵŏĮƦĬőėĶĚĽĶƟŅĚĕŀĚŏĪƟŅŏĪňĵĴȮŐĲĸėŏěĸĸńĴŏĮƦĬőėĶĚĽĶƟŅĚĕŀĚŐĽƟȮ/ȮŀńĬ 
ěĚıŇěŅĶĦŅĕƟŀĴŌĸĪňŗĔŜŅľĬħŒľƟ 
ȮȮȮȮȮȮȮȮȮěŅĔĔŅĶĽńĚŏĔĨĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĬńĔŏĶňĵĬıĭĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮ3Ȯ
ĝĬŇħȮħńĚĳŅı 

                         
ȮȮȮȮȮȮȮȮȮȮȮĝĬŇħĪňŗȮ1                   ĝĬŇħĪňŗȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝĬŇħĪňŗȮ3 
 
10. ĕƟŀŒħĔĸƞŅĺĩŌĔĨƟŀĚ 
1.ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĝĬŇħĪňŗȮ3 ĽŅĴŅĶĩŏėĸŊŗŀĬĪňŗœħƟŏĶŖĺĔĺƞŅĝĬŇħĪňŗȮ3ȮŐĨƞĝƟŅĔĺƞŅĝĬŇħĪňŗȮ1 
2. ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĝĬŇħĪňŗȮ3ȮěŃŏėĸŊŗŀĬĪňŗĨŅĴĪŇĻŏľĬŊŀŐĸŃŒĨƟ 
3. ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĝĬŇħĪňŗȮ2ȮŒĝƟĔĸœĔĔŅĶŏĮĸňŗĵĬĶŃľĺƞŅĚĕŀĚŏľĸĺŐĸŃŏěĸŒĬĔŅĶėĺĭėŋĴĪŇĻĪŅĚ 
4.ȮőėĶĚĽĶƟŅĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĝĬŇħĪňŗȮ1ȮŏĮƦĬœĴőėĶĲƕĸŅŏĴĬȮĽƞĺĬĝĬŇħĪňŗȮ3ȮŏĮƦĬœĴőėĶĪŇĺĭŌĸ 

 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŴœĴƞĴňĽŇŗĚŒħĵŅĔŏĔŇĬėĺŅĴĨńŘĚŒěŐĸŃėĺŅĴıĵŅĵŅĴŵ 

8, ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 



 

 
 
 
 
 
 
 
 
 

ĴŅĨĶģŅĬĽŅĶŃĪňŗȮȮ1ȮȮȮ ĽŇŗĚĴňĝňĺŇĨĔńĭĔĶŃĭĺĬĔŅĶħŜŅĶĚĝňĺŇĨ 
ĴŅĨĶģŅĬȮĺȮȮ1.1ȮȮȮ ŏĕƟŅŒěľĬƞĺĵıŊŘĬģŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗ

ĕŀĚĶŃĭĭĨƞŅĚŕȮĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗĪŜŅĚŅĬĽńĴıńĬīƢĔńĬȮĴňĔĶŃĭĺĬĔŅĶĽŊĭ
ŏĽŅŃľŅėĺŅĴĶŌƟȮȮĽŊŗŀĽŅĶĽŇŗĚĪňŗŏĶňĵĬĶŌƟŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨĕŀĚ
ĨĬŏŀĚŐĸŃħŌŐĸĽŇŗĚĴňĝňĺŇĨ 

įĸĔŅĶŏĶňĵĬĶŌƟ   
/,ȮĽŊĭėƟĬȮŀĳŇĮĶŅĵŐĸŃŀīŇĭŅĵĔŅĶĽĶƟŅĚŏĪƟŅŏĪňĵĴĕŀĚŀŃĴňĭŅ 
0,ȮĽŊĭėƟĬŀīŇĭŅĵŐĸŃŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŐĲĸŏěĸĸńĴĔńĭ 

ĞŇŏĸňĵ 
 
ŏĶŊŗŀĚĪňŗ ĽŅĶŃĔŅĶŏĶňĵĬĶŌƟ ěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ ŏĺĸŅ 

&ĝńŗĺőĴĚ' 
1.ĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚĽŇŗĚĴňĝňĺŇĨ- 
ŏĞĸĸƢŏħňĵĺ 

ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢ
ŏħňĵĺŀŅĻńĵȮĔŅĶŏėĸŊŗŀĬĪňŗőħĵ
ĔŅĶœľĸĕŀĚœĞőĨıĸŅĽĞŉĴ
&cytoplasm)ȮŐĸŃĔŅĶŒĝƟ 
ŀŀŐĔŏĬĸĸƢȮŏĝƞĬȮŐĲĸĔŏěĸĸńĴȮ
&flagellum) ŐĸŃȮĞŇŏĸňĵȮ&cilia) 

 

ħƟŅĬėĺŅĴĶŌƟ (K) 
1. ŀīŇĭŅĵĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟŏĪƟŅŏĪňĵĴ
ĕŀĚŀŃĴňĭŅ 
2. ŀīŇĭŅĵĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟĞŇŏĸňĵĕŀĚ
ıŅĶŅĴňŏĞňĵĴ 
3.ȮŀīŇĭŅĵĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟ 
ŐĲĸŏěĸĸńĴĕŀĚĵŌĔĸňĬŅ 
4. ŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚŐĸŃĔŅĶ
ĪŜŅĚŅĬĕŀĚŏĪƟŅŏĪňĵĴȮĞŇŏĸňĵŐĸŃ 
ŐĲĸŏěĸĸńĴ 
 
 

3 

ĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ 
ĨŅĶŅĚ
ĺŇŏėĶŅŃľƢ 

9, ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 



 

 
 

  
 
 
 
 

 

ŏĶŊŗŀĚĪňŗ ĽŅĶŃĔŅĶŏĶňĵĬĶŌƟ ěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ ŏĺĸŅ 
&ĝńŗĺőĴĚ' 

  ħƟŅĬĪńĔļŃŐĸŃĔĶŃĭĺĬĔŅĶ (P)  
    1.ȮŀŀĔŐĭĭőĴŏħĸ-ĔŅĶĪħĸŀĚ-
ĔŅĶĺŇŏėĶŅŃľƢľĸńĔģŅĬŏıŊŗŀĽĶƟŅĚ
ėŜŅŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮ2.ȮŀĳŇĮĶŅĵĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺěŅĔĺŇīňĔŅĶ 
ĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĶŒĝƟľĸńĔģŅĬŐĸŃĨňėĺŅĴěŅĔ
ľĸńĔģŅĬ 

 

3. ħƟŅĬėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢ (A) 
ȮȮȮȮ3.1 ėĺŅĴĴňĺŇĬńĵ 
ȮȮȮȮ3.2 ėĺŅĴĽĬŒěŒİƙĶŌƟ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 10, 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ŀŋĮĔĶĦƢĪňŗĨƟŀĚŒĕƟ 
1.ĩŋĚıĸŅĽĨŇĔ     2.ȮŏĻļĔĶŃħŅļ       
3.ȮĩŅħ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
1.ȮĬŜŅŏĻļĔĶŃħŅļĴŅĺŅĚŒĬĩŅħ 
2.ȮĽĺĴĩŋĚıĸŅĽĨŇĔĪňŗĴŊŀ 
3.ȮěńĭŏĻļĔĶŃħŅļŒĬĩŅħ 
4.ȮĽńĚŏĔĨĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĩŋĚıĸŅĽĨŇĔ 

ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ ĝŋħĔŇěĔĶĶĴ
ĔŅĶŏĶňĵĬĶŌƟĪňŗȮ1 

ŀŃĴňĭŅ,,,ĪƟŅŒľƟĸŀĚ 

ĭńĬĪŉĔĽŇŗĚĪňŗĽńĚŏĔĨ 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ĔĶĦňĪňŗĬńĔŏĶňĵĬœĴƞĴňŀŋĮĔĶĦƢ 
ĽŅĴŅĶĩœĮħŌėĸŇĮŏĶŊŗŀĚȮA tour of Biology 

classroom œħƟĨńŘĚŐĨƞĬŅĪňĪňŗȮ0.32 Ȯ 
(https://www.youtube.com/watch?v=
pAop/ytuGgI&index=2&list=PLTEmdJ

NFmjRxrEpnfcKfGYLZ-FSDW4SJd' 
 

ĽĶƟŅĚėĸŇĮőħĵĬŅĚĽŅĺĔĴĸĶńĨĬƢȮĜŇĴıŅĸň 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 11, 



 

 
 

ĭĪĬŜŅ 
 

ĔŅĶŏėĸŊŗŀĬĪňŗŏĮƦĬĔŅĶĵƟŅĵěŅĔĭĶŇŏĺĦľĬŉŗĚœĮŀňĔ
ĭĶŇŏĺĦľĬŉŗĚȮĞŉŗĚĴńĔěŃıĭŒĬŀŅĦŅěńĔĶĴŀĬŏĬŀĶŅ 
ĭŅĚĝĬŇħȮŀŅĦŅěńĔĶőĮĶĨŇĽĨŅŐĸŃŀŅĦŅěńĔĶĽńĨĺƢȮ 
ĔŅĶŏėĸŊŗŀĬĪňŗěŉĚĩŊŀľĬŉŗĚŒĬėŋĦĸńĔļŃĕŀĚĽŇŗĚĴňĝňĺŇĨ 
ĺŇīňĔŅĶŏėĸŊŗŀĬĪňŗĬńŘĬěŃĕŉŘĬŀĵŌƞĔńĭőėĶĚĽĶƟŅĚĕŀĚĶƞŅĚĔŅĵȮ
ŏĝƞĬȮĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺŀŅĻńĵőėĶĚĶƞŅĚėŘŜŅěŋĬĕŀĚŏĞĸĸƢȮ
&Cytoskeleton) ĝƞĺĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗȮĽƞĺĬėĬŐĸŃĽńĨĺƢ
ĴňĔĶŃħŌĔĽńĬľĸńĚŏėĸŊŗŀĬĪňŗőħĵŀŅĻńĵĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ 
ĕŀĚőėĶĚĔĶŃħŌĔȮĔĸƟŅĴŏĬŊŘŀȮŐĸŃĕƟŀĨƞŀ ĬŀĔěŅĔĬňŘ 
ĔŅĶŏėĸŊŗŀĬĪňŗĵńĚĴňĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗŀŅĻńĵŀĵŌƞ 
ŏĕƟŅĴŅŏĔňŗĵĺĕƟŀĚŀňĔħƟĺĵ 
 
 
 
 
 
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
 ĬńĔŏĶňĵĬėĚěŜŅœħƟĺƞŅĳŅĵŒĬœĞőĪıĸŅĞŉĴȮĴňœĞőĪĽŏĔŏĸĨŀĬĪŜŅľĬƟŅĪňŗŏĮƦĬőėĶĚĶƞŅĚėŘŜŅěŋĬŒľƟŏĞĸĸƢėĚĶŌĮĶƞŅĚ
ŀĵŌƞœħƟȮŐĸŃĪŜŅŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬœľĺĳŅĵŒĬŏĞĸĸƢȮĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺĴňœĞőĪĽŏĔŏĸĨŀĬŏĮƦĬőėĶĚĶƞŅĚėŘŜŅěŋĬ 
ŏĝƞĬĔńĬőėĶĚĽĶƟŅĚėŘŜŅěŋĬĬňŘĝƞĺĵŒĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢœħƟŀĵƞŅĚœĶ 
 
 
 
 
 
 
 
 
 
 
 
 
 

&http://www.dailymail.co.uk/sciencetech/art
icle-0.//172-Amazing-photos-capture-split-
second-movements-animals-leaping-flying--

single-frame.html' 

ĳŅıĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬĔ 

ėŜŅĩŅĴĬŜŅȮ: ĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ
ĴňĔŅĶŏėĸŊŗŀĬĪňŗŏľĴŊŀĬľĶŊŀ
ŐĨĔĨƞŅĚĔńĬŀĵƞŅĚœĶ 

 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 12, 



 

 
 

ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
 
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 
Ȯ őıĶĪŇĽĨƢȮ&protist) ŏĮƦĬĽŇŗĚĴňĝňĺŇĨĕĬŅħŏĸŖĔŀĵŌƞŒĬŀŅĦŅěńĔĶőıĶĪŇĽĨŅȮ&Kingdom Protista) 
ĴňĪńŘĚıĺĔĪňŗŏĮƦĬŏĞĸĸƢŏħňĵĺŐĸŃľĸŅĵŏĞĸĸƢȮıĺĔőıĶĪŇĽĨƢľĸŅĵŏĞĸĸƢȮœĴƞĴňĶŃĭĭŏĬŊŘŀŏĵŊŗŀŐĸŃĶŃĭĭ
őėĶĚĔĶŃħŌĔěŉĚĴňĔŅĶŏėĸŊŗŀĬœľĺŐĨĔĨƞŅĚĔńĬ  ĨńĺŀĵƞŅĚĽŇŗĚĴňĝňĺŇĨŒĬŀŅĦŅěńĔĶőĮĶĨŇĽĨŅȮŏĝƞĬȮȮĵŌĔĸňĬŅȮ
ŀŃĴňĭŅȮıŅĶŅĴňŏĞňĵĴȮȮĺŀĨŇŏĞĸĸŅȮĪĶŇĮıŅőĬőĞĴŅȮ&ĽŅŏľĨŋőĶėŏľĚŅľĸńĭ'ȮœĨĶőėőĴŐĬĽȮ&ĽŅŏľĨŋĪňŗ
ĪŜŅŒľƟĝƞŀĚėĸŀħŀńĔŏĽĭ'ȮȮŐĸŃıĸŅĽőĴŏħňĵĴȮ&ĽŅŏľĨŋőĶœĕƟĴŅĸŅŏĶňĵ' 
 

 

  
 

ĳŅıĨńĺŀĵƞŅĚĽŇŗĚĴňĝňĺŇĨŒĬŀŅĦŅěńĔĶőĮĶĨŇĽĨŅ 
ĮĶńĭĮĶŋĚĳŅıěŅĔĪňŗĴŅȮhttps://livingkrb.wikispaces.com/Kingdom+Protista 

ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 
 

 
 
 
 
 

 

 

 

 

 

 ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ
ŀŅĻńĵőėĶĚĶƞŅĚėŘŜŅěŋĬĳŅĵŒĬŏĞĸĸƢŏıŊŗŀŒľƟŏĞĸĸƢ
ėĚĶŌĮĶƞŅĚȮŏĶňĵĔȮőėĶĚĽĶƟŅĚŏľĸƞŅĬňŘĺƞŅ  œĞőĪĽŏĔ
ŏĸĨŀĬȮ&Cytoskeleton) ŏĮƦĬőėĶĚĽĶƟŅĚ
ĳŅĵŒĬŏĞĸĸƢȮĮĶŃĔŀĭħƟĺĵŏĽƟĬŒĵĪňŗĮĶŃĽŅĬĔńĬ
ŏĮƦĬĶƞŅĚŐľȮŐĪĶĔĨńĺŀĵŌƞĳŅĵŒĬȮcytoplasm 
ĪŜŅľĬƟŅĪňŗŏĮƦĬőėĶĚĶƞŅĚĳŅĵŒĬŏıŊŗŀĶńĔļŅĶŌĮĪĶĚ
ľĶŊŀŏĮĸňŗĵĬĶŌĮĪĶĚȮŐĸŃĪŜŅŒľƟŏĔŇħĔŅĶ
ŏėĸŊŗŀĬœľĺĳŅĵŒĬȮcytoplasm ŐĸŃĔŅĶ
ŏėĸŊŗŀĬĪňŗĕŀĚŏĞĸĸƢĭŅĚĝĬŇħ 

ĳŅıœĞőĪĽŏĔŏĸĨŀĬ 
ĪňŗĴŅȮȮȮȮhttp://www.daviddarling.info/ 
encyclopedia/C/cytoskeleton.html 
ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 13, 



 

 
œĞőĪĽŏĔŏĸĨŀĬȮ&Cytoskeleton)  ĮĶŃĔŀĭħƟĺĵȮ  

      1. œĴőėĶĪŌĭŌĸȮ&Microtubule) ŏĮƦĬĪƞŀĨĶĚŐĸŃĔĸĺĚĮĶŃĔŀĭħƟĺĵȮtubulin protein ĝĬŇħȮ
alpha-tubulin ŐĸŃȮBata-tubulin ĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ25 ĬŅőĬŏĴĨĶ 
      2.  œĴőėĶĲƕĸŅŏĴĬĪƢȮ&Microfilament)  ŏĮƦĬŏĽƟĬŒĵĪŉĭȮ2 ĽŅĵıńĬĔńĬŏĮƦĬŏĔĸňĵĺȮĮĶŃĔŀĭħƟĺĵȮ
Actin Protein  
      3.  ŀŇĬŏĨŀĶƢĴňŏħĪĲƕĸŅŏĴĬĪƢȮĮĶŃĔŀĭħƟĺĵĴńħĕŀĚľĬƞĺĵĵƞŀĵőĮĶĨňĬĪňŗıńĬĔńĬŏĮƦĬŏĔĸňĵĺȮĕĬŅħ
ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ6-12  ĬŅőĬŏĴĨĶ   ĮĶŃĔŀĭħƟĺĵőĮĶĨňĬľĸŅĵĝĬŇħȮŐĸƟĺŐĨƞĝĬŇħĕŀĚŏĞĸĸƢ  ŏĝƞĬȮ
keratin 

 

ĳŅıŏĮĶňĵĭŏĪňĵĭȮœĞőĪĽŏĔŏĸĨŀĬĪńŘĚȮ3 ĝĬŇħ 
ĪňŗĴŅȮhttp://www.nana-bio.com/e-learning/movement/move.html 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ9ȮĔĶĔġŅėĴȮ2559 
 
 

 
 
 
 
 
 
 

œĴőėĶĪŇĺĭŌĸ 

œĴőėĶĲƕĸŅŏĴĬĪƢ 

ŀŇĬŏĨŀĶƢĴňŏħĪĲƕĸŅŏĴĬĪƢ 

ĵŌĔĸňĬŅȮıŅĬńĔŏĶňĵĬėŇħ 

ĬńĔĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅőėĶĚĽĶƟŅĚĕĬŅħŏĸŖĔĕŀĚœĞőĪĽŏĔĸŏĸĨŀĬœħƟŀĵƞŅĚœĶ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 14, 



 

 
  
  
 
 
 
1.ȮĔŅĶŏėĸŊŗŀĬœľĺőħĵŀŅĻńĵĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴ 
 

Ȯ œĞőĪıĸŅĞŉĴȮ&Cytoplasm) ľĴŅĵĩŉĚȮĽƞĺĬĕŀĚőıĶőĪıĸŅĞŉĴĳŅĵŒĬŏĞĸĸƢĪńŘĚľĴħȮĔŅĶ
ŏėĸŊŗŀĬœľĺőħĵŒĝƟœĞőĪıĸŅĞŉĴĬňŘěŃŏėĸŊŗŀĬœľĺőħĵĔŅĶĵŊħĽƞĺĬĕŀĚœĞőĪıĸŅĞŉĴȮŀŀĔěŅĔŏĞĸĸƢȮŏĝƞĬȮ
ĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĶŅŏĴŊŀĔȮŀŃĴňĭŅȮŏĮƦĬĨƟĬȮĔŅĶŏėĸŊŗŀĬœľĺĕŀĚŀŃĴňĭŅȮĞŉŗĚŏĮƦĬőıĶĪŇĽĨƢĪňŗŀŅĻńĵȮ
ĔŅĶœľĸĕŀĚœĞőĪıĸŅĞŉĴĪňŗŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĽƞĺĬȮėŊŀȮŏŀŖĔőĪıĸŅĞŉĴȮ&ectoplasm) ŏĮƦĬœĞőĪıĸŅĞŉĴ
ĝńŘĬĬŀĔȮĴňĸńĔļĦŃŏĮƦĬĽŅĶĔŉŗĚŐĕŖĚĔŉŗĚŏľĸĺȮŏĶňĵĔĺƞŅȮŏěĸȮ&gel) ŐĸŃȮŏŀĬőħıĸŅĞŉĴȮ&endoplasm) 
ŏĮƦĬœĞőĪıĸŅĞŉĴĝńŘĬŒĬĴňĸńĔļĦŃėƞŀĬĕƟŅĚŏľĸĺĔĺƞŅŏĶňĵĔĺƞŅȮőĞĸȮ&sol)ȮĳŅĵŒĬœĞőĪıĸŅĞŉĴĴňœĴőėĶ
ĲƕĸŅŏĴĬĨƢȮ&microfilament) ŏĮƦĬŏĽƟĬŒĵőĮĶĨňĬȮŐŀĔĪŇĬȮ&actin'ȮŐĸŃœĴőŀĞŇĬȮ&Myosin'ȮŏĮƦĬ
őėĶĚĽĶƟŅĚĪňŗĪŜŅŒľƟŏŀĬőħıĸŅĞŉĴœľĸœĮ-ȮĴŅĳŅĵŒĬŏĞĸĸƢœħƟȮŐĸŃħńĬŏĵŊŗŀľŋƟĴŏĞĸĸƢŒľƟőĮƙĚŀŀĔĴŅŏĮƦĬȮ
ĕŅŏĪňĵĴȮ&pseudopodium) ĪŜŅŒľƟŀŃĴňĭŅŏėĸŊŗŀĬœľĺœħƟȮŏĶňĵĔĺƞŅĔŅĶŏėĸŊŗŀĬœľĺŐĭĭŀŃĴňĭŅȮ
&amoeboid movement) ĔŅĶŏėĸŊŗŀĬœľĺŐĭĭĬňŘıĭŒĬŏĞĸĸƢŏĴŖħŏĸŊŀħĕŅĺħƟĺĵ ȮħńĚĳŅı 
 

 
ĳŅıĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟœĞőĪıĸŅĽĞŉĴ 

ȮȮȮȮȮȮȮĮĶńĭĮĶŋĚĳŅıěŅĔȮhttps://global.britannica.com 
                   /topic/pseudopodial-locomotion 
Ȯ  ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 
 
 

ĳŅıĔŅĶĺŇŏėĶŅŃľƢŀĬŋĳŅėĕŀĚĳŅıĩƞŅĵ 
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŃĴňĭŅ 

ĪňŗĴŅȮȮȮhttp://journals.plos.org/ 
plosone/article?id=10.1371/ 

journal.pone.0070317 
ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 

ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺŐĭƞĚŏĮƦĬĔŅĶŏėĸŊŗŀĬœľĺ 
őħĵŀŅĻńĵĔŅĶœľĸĕŀĚœĞőĪıĸŅĽĞŉĴ 

ĕŀĚœĞőĪıĸŅĽĞŉĴŐĸŃĔŅĶŏėĸŊŗŀĬœľĺĔŅĶŏėĸŊŗŀĬœľĺőħĵŒĝƟĞňŏĸňĵŐĸŃŐĲĸĔŏěĸĸńĴ 

15, 



 

 
 

 
 

ĳŅıĔŅĶőŀĭĸƟŀĴŀŅľŅĶőħĵŒĝƟŏĪƟŅŏĪňĵĴĕŀĚŀŃĴňĭŅ 
ĪňŗĴŅȮhttp://slideplayer.com/slide/55.3.0- 
ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĬńĔŏĶňĵĬĽŅĴŅĶĩĻŉĔļŅĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŏĴŖħŏĸŊŀħĕŅĺěŅĔėĸŇĮœħƟ 
https://www.youtube.com/watch?v=4C9O8TkiyAA 

ĝƞŀĚ YouTube ĔŅĶŏĶňĵĬĶŌƟĝňĺĺŇĪĵŅȮěńħĪŜŅőħĵĬŅĚĽŅĺĔĴĸĶńĨĬƢȮĜŇĴıŅĸň 

ĵŌĔĸňĬŅȮľŅėŜŅĨŀĭ 

ĬńĔĺŇĪĵŅĻŅĽĨĶƢŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŒĬĔŅĶĻŉĔļŅœĞħĪĽŏĔŏĸĨŀĬȮ 
ŏĬŊŗŀĚěŅĔŏĮƦĬŀŀĶƢŐĔŏĬĸĸƢĪňŗœĴƞĽŅĴŅĶĩĴŀĚŏľŖĬħƟĺĵĨŅŏĮĸƞŅ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 16, 

https://www.youtube.com/watch?v=4C9O8TkiyAA


 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ıŅĶŅĴňŏĞňĵĴĝĺĬėŇħ 

ĬńĔŏĶňĵĬėŇħĺƞŅĬńĔĺŇĪĵŅĻŅĽĨĶƢŒĝƟľĸńĔģŅĬŀŃœĶŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ŀŃĴňĭŅ 

ėĶŌĮŋƚĴœĭőŀŀīŇĭŅĵŏıŇŗĴŏĨŇĴ 
ȮȮȮȮȮȮȮĔŅĶĽĶƟŅĚėŜŅŀīŇĭŅĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢěŜŅŏĮƦĬĨƟŀĚŀŅĻńĵľĸńĔģŅĬȮ
ŐĬĺėŇħȮĪķļġňȮĔġŐĸŃŀĚėƢėĺŅĴĶŌƟĨƞŅĚŕȮŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚŀŃĴňĭŅȮĬńĔĺŇĪĵŅĻŅĽĨĶƢĴňĺŇīňĔŅĶĻŉĔļŅĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶ
ĺŇŏėĶŅŃľƢŀĬŋĳŅėĕŀĚĳŅıĩƞŅĵȮ(Particle Image Velocity : PIV) 
ĔŅĶĻŉĔļŅőħĵŒĝƟĵŅœĞőĨĺŅĸŅĞŇĬĭňȮ&Cytochalasin b'ȮĞŉŗĚŏĮƦĬĽŅĶĵńĭĵńŘĚ
ĔŅĶĪŜŅĚŅĬĕŀĚœĴőėĶĲƕĸŅŏĴĬĪŜŅŒľƟŀŃĴňĭŅœĴƞĽŅĴŅĶĩŏėĸŊŗŀĬĪňŗœħƟ 
 
ĬŀĔěŅĔėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸƟĺȮĬńĔŏĶňĵĬĨƟŀĚĻŉĔļŅĺŇīňĔŅĶĪňŗœħƟĴŅ
ĞŉŗĚėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢħƟĺĵĬŃėŃ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 17, 



 

 
 
2. ĔŅĶŏėĸŊŗŀĬœľĺőħĵŀŅĻńĵŐĲĸŏěĸĸńĴľĶŊŀĞňŏĸňĵ 

ȮȮ ĔŅĶŏėĸŊŗŀĬœľĺőħĵŀŅĻńĵŐĲĸŏěĸĸńĴľĶŊŀĞňŏĸňĵĞŉŗĚŏĮƦĬőėĶĚĽĶƟŅĚŏĸŖĔŕȮĪňŗĵŊŗĬŀŀĔĴŅěŅĔ
ŏĞĸĸƢĽŅĴŅĶĩőĭĔıńħœĮĴŅœħƟ ĪŜŅŒľƟĽŇŗĚĴňĝňĺŇĨŏėĸŊŗŀĬĪňŗœĮœħƟ 

 1) ŐĲĸŏěĸĸńĴ (flagellum) ĴňĸńĔļĦŃŏĮƦĬŏĽƟĬĵŅĺȮŕȮėĸƟŅĵľĬĺħĵŅĺĔĺƞŅȮĞňŏĸňĵ 
ŐĲĸŏěĸĸńĴȮŏĮƦĬőėĶĚĽĶƟŅĚĪňŗıĭŒĬĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺĭŅĚĝĬŇħ ŏĝƞĬȮĵŌĔĸňĬŅȮ(euglena)  
ĺŀĸĺŀĔĞƢ (volvox) ŏĮƦĬĨƟĬ 
 

 

ĳŅıŐĲĸŏěĸĸńĴŐĸŃőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚĵŌĔĸňĬŅ 
ĪňŗĴŅȮȮȮȮhttp://www.photomacrography.net 

/forum/viewtopic.php?t=28044&sid=11395db89d7d9a50d8c3fd78098f43d7 
ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ8ȮĔĶĔġŅėĴȮ2559 

 

 

 
 

 
 
 
 
 

 

ĬńĔŏĶňĵĬĽŅĴŅĶĩħŌĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĵŌĔĸňĬŅœħƟĪňŗ 
https://www.youtube.com/watch?v=fI5nEWUjk1A 

ĵŌĔĸňĬŅȮıŅĬńĔŏĶňĵĬėŇħ 

ŐĲĸŏěĸĸńĴĴňĔĸœĔĔŅĶėĺĭėŋĴĪŇĻĪŅĚĔŅĶŏėĸŊŗŀĬĪňŗŀĵƞŅĚœĶ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 18, 



 

 
 
ĔĸœĔėĺĭėŋĴĪŇĻĪŅĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŐĲĸŏěĸĸńĴ  
 
 
 
 
 
 

ĳŅıĔĸœĔĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŐĲĸŏěĸĸńĴ 
ĪňŗĴŅȮhttp://www.tutorvista.com/content/biology/ 

biology-iii/cell-organization/nonmembranous-cell-organelles.php 
ĽŊĭėƟĬĺńĬĪňŗȮ8 ĔĶĔġŅėĴȮ2559 

 
ěŅĔĳŅıŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭėĸŊŗĬěŃĪŜŅŒľƟĵŌĔĸňĬŅŏėĸŊŗŀĬĩŀĵľĸńĚȮ 

ŐĨƞĔŅĶĽŃĭńħŐĲĸŏěĸĸńĴěŃĝƞĺĵŒľƟŏėĸŊŗŀĬĪňŗœĮĕƟŅĚľĬƟŅ 
 

2) Ğňŏĸňĵ (cilia) ĴňĸńĔļĦŃŏĮƦĬŏĽƟĬŏĸŖĔȮŕȮĵŊŗĬĵŅĺŀŀĔěŅĔŏĞĸĸƢĕŀĚıŊĝȮľĶŊŀȮĽńĨĺƢŏĞĸĸƢ
ŏħňĵĺ ľĶŊŀŏĞĸĸƢĽŊĭıńĬīŋƢ ŒĝƟőĭĔıńħŏıŊŗŀŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĳŅĵŒĬĬŘŜŅľĶŊŀĕŀĚŏľĸĺ ıĭŒĬ 
ıŅĶŅĴňŏĞňĵĴ (paramecium) ȮıĸŅĬŅŏĶňĵ (planaria)ŏĮƦĬĨƟĬ 

 

  

ȮĳŅıŐĽħĚĞňŏĸňĵŐĸŃőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚıŅĶŅĴňŏĞňĵĴ 
ȮȮĪňŗĴŅȮhttp://www.mahkotasains.com/2016/07/ 
   ciri-klasifikasi-dan-peranan-protista.html 
ȮȮȮȮȮȮȮȮĽŊĭėƟĬĺńĬĪňŗȮ9ȮĔĶĔġŅėĴȮ2559 

ĬńĔŏĶňĵĬĽŅĴŅĶĩħŌĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ 
ıŅĶŅĴňŏĞňĵĴœħƟĪňŗ 

https://www.youtube.com/ 
watch?v=fI5nEWUjk1A 

 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 19, 



 

 

 

 

ĳŅıĔĸœĔĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĞŇŏĸňĵ 
 

ĮĶńĭĮĶŋĚěŅĔȮhttp://www.microbiologyinfo.com/differences-between-cilia-and-flagella/ 
ŐĸŃ http://www.tutorvista.com/content/biology/biology-iii/ 

cell-organization/nonmembranous-cell-organelles.php 
ĽŊĭėƟĬĺńĬĪňŗȮ9 ĔĶĔġŅėĴȮ2559 

 
ıŅĶŅĴňŏĞňĵĴŏėĸŊŗŀĬĪňŗőħĵĔŅĶőĭĔıńħĕŀĚĞňŏĸňĵœĮĪŅĚħƟŅĬľĸńĚ ĪŜŅŒľƟĨńĺĕŀĚıŅĶŅĴňŏĞňĵĴ

ŏėĸŊŗŀĬĪňŗœĮĕƟŅĚľĬƟŅ ěŅĔĔŅĶőĭĔıńħĕŀĚĞňŏĸňĵ ĪŜŅŒľƟĨńĺıŅĶŅĴňŏĞňĵĴľĴŋĬœĮħƟĺĵŏĬŊŗŀĚěŅĔœĴƞĴň
ŀĺńĵĺŃėŀĵĮĶńĭĽĴħŋĸ &ľŅĚŏĽŊŀ' ŐĸŃŀňĔŀĵƞŅĚľĬŉŗĚŏĬŊŗŀĚěŅĔĞňŏĸňĵĪňŗĶƞŀĚĮŅĔ ĞŉŗĚĴňěŜŅĬĺĬĴŅĔĔĺƞŅ
őĭĔıńħŐĶĚĔĺƞŅĭĶŇŏĺĦŀŊŗĬȮěŉĚĪŜŅŒľƟľĴŋĬ 
 

 

ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚıŅĶŅĴňŏĞňĵĴȮĴňĸńĔļĦŃľĴŋĬœĮľĴŋĬĴŅȮŐĸŃŏėĸŊŗŀĬľĬňĺńĨĩŋ 
ĪňŗĴŅȮhttps://www2.estrellamountain.edu/faculty/farabee/ 

biobk/BioBookDiversity_3.html 
ĺńĬĪňŗȮ9 ĔĶĔġŅėĴȮ2559 

 

ĪŇĻĪŅĚĔŅĶŏėĸŊŗŀĬĪňŗ 

ŏĸƞĴĪňŗȮ1ȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺ 20, 


