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ěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ 
ėĺŅĴľĴŅĵĕŀĚıńĬīŋĔĶĶĴŐĸŃĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴ 
 

 
 

 
 

  
 
   

 
 
 
   /,ȮĬńĔŏĶňĵĬĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴľĴŅĵĕŀĚıńĬīŋĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
   2. ĬńĔŏĶňĵĬĽŅĴŅĶĩŀīŇĭŅĵĽŅŏľĨŋĪňŗĪŜŅŒľƟŏĔŇħėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
   1,ȮĬńĔŏĶňĵĬĽŅĴŅĶĩŀīŇĭŅĵŐĸŃĭŀĔĸńĔļĦŃĪňŗĩƞŅĵĪŀħĪŅĚıńĬīŋĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
   2,ȮĬńĔŏĶňĵĬĽŅĴŅĶĩěŜŅŐĬĔĸńĔļĦŃėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮĝŋħĪňŗĝŋħĪňŗȮȮ/ȮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĶŊŗŀĚȮŏĶŊŗŀĚȮĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴ  

 
 
 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŜŅĝňŘŐěĚ  

 

 
1. ŐĭĭĪħĽŀĭŏĮƦĬŐĭĭĮĶĬńĵ ĝĬŇħŏĸŊŀĔĨŀĭ 4 ĨńĺŏĸŊŀĔȮěŜŅĬĺĬȮ/.ȮĕƟŀ 
2. ŒľƟĬńĔŏĶňĵĬĪŜŅŏėĶŊŗŀĚľĴŅĵĔŅĔĭŅĪ (x)ȮŒĬĝƞŀĚĨńĺŏĸŊŀĔĪňŗĩŌĔĨƟŀĚĪňŗĽŋħŏıňĵĚėŜŅĨŀĭŏħňĵĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĸĚŒĬĔĶŃħŅļėŜŅĨŀĭ 
   
1. ıńĬīŋĔĶĶĴ&Heredity)ľĴŅĵĩŉĚĕƟŀŒħ 
 Ĕ, ĽŇŗĚĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħěŅĔėĬĪňŗĶŌƟěńĔ 
 ĕ,ȮĽŇŗĚĪňŗœħƟĶńĭěŅĔĔŅĶĩƞŅĵĪŀħĴŅěŅĔĭĶĶıĭŋĶŋļȮľĶŊŀěŅĔĶŋƞĬĽŌƞĶŋƞĬ 
 ė,ȮĽŇŗĚĪňŗœħƟĶńĭĔŅĶĩƞŅĵĪŀħěŅĔĭĶĶıĭŋĶŋļŏıňĵĚĶŋƞĬŏħňĵĺ 
 Ě,ȮėĺŅĴįŇħĮĔĨŇĕŀĚĶƞŅĚĔŅĵ 
 

2. ĸńĔļĦŃŒĬĕƟŀŒħŏĔŇħěŅĔĔŅĶĩƞŅĵĪŀħĪŅĚıńĬīŋĔĶĶĴ  
 Ĕ,ȮŏĽŊŀĬıŏĮƦĬőěĶŏľĴŊŀĬıƞŀȮ 
 ĕ,ȮıĶĸńĔļĦƢĴňĸńĔĵŇŘĴŏľĴŊŀĬŐĴƞ  
 ė,ȮĔĴĸĝŀĭĪŅĬœĔƞĪŀħŏľĴŊŀĬıƞŀȮ 
 Ě,ȮĽĴŅĬŐĸŃŐĴƞĮƙĺĵŏĮƦĬőĶėĔĶŃŏıŅŃ 
 

1,ȮĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴŒĬĕƟŀŒħĨƞŀœĮĬňŘȮěŃœĴƞŏĮĸňŗĵĬŐĮĸĚœĴƞĺƞŅĽŇŗĚŐĺħĸƟŀĴěŃŏĮƦĬŀĵƞŅĚœĶ 
 Ĕ,ȮĸŅĵĬŇŘĺĴŊŀ    ĕ,ȮĽĨŇĮƤĠĠŅ 
 ė,ȮĽňįŇĺĕŀĚėĬ   Ě,ȮĪŋĔĕƟŀĪňŗĔĸƞŅĺĴŅ 
 

2,ȮĸńĔļĦŃŒħĨƞŀœĮĬňŘœĴƞĩƞŅĵĪŀħĪŅĚıńĬīŋĔĶĶĴ 
 Ĕ.ȮėĺŅĴĶŌƟ     ĕ. ĽĨŇĮƤĠĠŅ 
 ė.ȮĶŌĮĶƞŅĚľĬƟŅĨŅ   Ě.ȮĸńĔĵŇŘĴŐĸŃĸńĔļĦŃĨŇŗĚľŌ 
 

3,ȮĮŀŐĸŃİƚŅĵŏĮƦĬİŅŐİħŏľĴŊŀĬȮĮƚŅĕŀİƚŅĵœĮŏĸňŘĵĚĪňŗŀńĚĔķļȮěĬĔĶŃĪńŗĚŀŅĵŋȮ20 ĮƖȮĮŀŐĸŃİƚŅĵĴŅıĭĔńĬȮȮ
ŀňĔėĶńŘĚȮĮĶŅĔĢĺƞŅĪńŘĚĽŀĚėĬĴňėĺŅĴĽŌĚĨƞŅĚĔńĬȮ2 ŏĞĬĨŇŏĴĨĶȮĔŅĶŐĽħĚŀŀĔĕŀĚĸńĔļĦŃėĺŅĴĽŌĚŏĬŊŗŀĚĴŅěŅĔ 
 Ĕ.ȮĽĳŅıŐĺħĸƟŀĴŏıňĵĚŀĵƞŅĚŏħňĵĺ   
 ĕ.ȮıńĬīŋĔĶĶĴĴňŀŇĪīŇıĸŏĪƞŅĔńĭĽŇŗĚŐĺħĸƟŀĴ 
 ė. ıńĬīŋĔĶĶĴĴňŀŇĪīŇıĸĴŅĔĔĺƞŅĽŇŗĚŐĺħĸƟŀĴ  
 Ě.ȮĽŇŗĚŐĺħĸƟŀĴĴňŀŇĪīŇıĸĴŅĔĔĺƞŅıńĬīŋĔĶĶĴ 
 
 

ŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮĝŋħĪňŗĝŋħĪňŗȮȮ/ȮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĶŊŗŀĚȮŏĶŊŗŀĚȮĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴ  

4,ȮĸńĔļĦŃĕŀĚĽńĨĺƢŒĬĕƟŀŒħȮœĴƞĽŅĴŅĶĩĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴœħƟ 
 Ĕ.ȮĽňĕĬĕŀĚĔĶŃĨƞŅĵ   ĕ.ȮĸńĔļĦŃĮŅĔŐĭĬĕŀĚŏĮƦħ 
 ė.ȮľŅĚĔŋħĕŀĚľĬŌŏıĶŅŃĩŌĔĨńħ  Ě.ȮĮĶŇĴŅĦĬŘŜŅĬĴĪňŗœħƟěŅĔŐĴƞőėĨńĺľĬŉŗĚ 
 

7.ȮėŜŅĔĸƞŅĺŒĬĕƟŀŒħĽĬńĭĽĬŋĬėĺŅĴľĴŅĵĕŀĚıńĬīŋĔĶĶĴĴŅĔĪňŗĽŋħ 
 Ĕ. ěŃħŌĬŅĚŒľƟħŌŐĴƞ 
 ĕ. ĸŌĔœĴƟĵƞŀĴľĸƞĬœĴƞœĔĸĨƟĬ 
 ė. ĔŅĔŖĨƟŀĚŏĮƦĬĔŅěŃŏĮƦĬľĚļƢœĴƞœħƟ 
 Ě. ıƞŀŐĴƞŏĮƦĬŀĵƞŅĚœĶĸŌĔĴńĔěŃŏĮƦĬŀĵƞŅĚĬńŘĬ 
 

8. ĕƟŀŒħĔĸƞŅĺœĴƞĩŌĔĨƟŀĚŏĔňŗĵĺĔńĭėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴ  
 Ĕ. ıňŗĬƟŀĚĪňŗŏĮƦĬİŅŐİħœĴƞĴňėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴ  
 ĕ. ıŊĝĝĬŇħŏħňĵĺĔńĬĬŜŅœĮĮĸŌĔŒĬĽĳŅıħŇĬĨƞŅĚĔńĬĵƞŀĴĴňėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴ  
 ė. ĽŇŗĚĴňĝňĺŇĨĝĬŇħŏħňĵĺĔńĬĴňėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴĬƟŀĵĔĺƞŅĽŇŗĚĴňĝňĺŇĨĨƞŅĚĝĬŇħĔńĬ  
 Ě. ıňŗĬƟŀĚĪňŗŏĔŇħěŅĔıƞŀŐĴƞŏħňĵĺĔńĬĴňėĺŅĴŐĮĶįńĬĪŅĚıńĬīŋĔĶĶĴŏĝƞĬŏħňĵĺĔńĭİŅŐİħŏĪňĵĴ 
 

7,ȮĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĪňŗĴňėĺŅĴŐĮĶįńĬŐĭĭœĴƞĨƞŀŏĬŊŗŀĚȮœħƟĶńĭŀŇĪīŇıĸěŅĔĽŇŗĚŒħ  
 Ĕ. ĽŇŗĚŐĺħĸƟŀĴĳŅĵŒĬ  
 ĕ. ĽŇŗĚŐĺħĸƟŀĴĳŅĵĬŀĔ  
 ė. ıńĬīŋĔĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ  
 Ě. ıńĬīŋĔĶĶĴŏıňĵĚŀĵƞŅĚŏħňĵĺ 
 

/.,ĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴŒħĨƞŀœĮĬňŘěńħŀĵŌƞŒĬĮĶŃŏĳĪŏħňĵĺĔńĬĪńŘĚľĴħ  
 Ĕ. ĔŅĶĴňĸńĔĵŇŘĴȮĽĨŇĮƤĠĠŅ  
 ĕ. ĽňįŇĺȮĔŅĶĴňĨŇŗĚľŌ  
 ė. ĔŅĶľƞŀĸŇŘĬœħƟȮĔŅĶĴňĸńĔĵŇŘĴ  
 Ě. ĔŅĶœĴƞĴňĨŇŗĚľŌȮėĺŅĴĽŌĚ 
  
 
 
 
 
 
 
 
 
 
 
 

ȮȮŏĕƟŅœĮŏĶňĵĬĶŌƟĳŅĵŒĬ
ŏĬŊŘŀľŅĔńĬħňĔĺƞŅėĶńĭ 
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ĩƞŅĵĪŀħěŅĔĶŋƞĬĸŌĔœĮĽŌƞĶŋƞĬĨƞŀŕœĮœħƟȮĞŉŗĚŏĶňĵĔ ŴĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴŵ ((GGeenneettiicc  cchhaarraacctteerr)) 
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  ıńĬīŋĔĶĶĴ ľĴŅĵĩŉĚȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĨƞŅĚŕĕŀĚĽŇŗĚĴňĝňĺŇĨĴŅěŅĔĶŋƞĬĭĶĶıĭŋĶŋļĽŌƞĶŋƞĬıƞŀŐĴƞȮĨƞŀĴŅĵńĚĶŋƞĬ
ĸŌĔľĸŅĬŐĸŃĩƞŅĵĪŀħĽŌƞĶŋƞĬĨƞŀŕœĮ ĞŉŗĚĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴěŃĩŌĔėĺĭėŋĴőħĵľĬƞĺĵėĺĭėŋĴĸńĔļĦŃĪŅĚ
ıńĬīŋĔĶĶĴĪňŗŏĶňĵĔĺƞŅȮŴŴĵňĬĵňĬŵŵ&&ggeennee''ȮĪňŗĴňŀĵŌƞŏĮƦĬěŜŅĬĺĬĴŅĔĭĬőėĶőĴőĞĴĳŅĵŒĬĬŇĺŏėĸňĵĽĕŀĚŏĞĸĸƢȮĔŅĶĩƞŅĵĪŀħ
ĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĽŅĴŅĶĩĩƞŅĵĪŀħěŅĔĶŋƞĬľĬŉŗĚĽŌƞĶŋƞĬĨƞŀŕœĮȮőħĵįƞŅĬĪŅĚŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚıƞŀ&ŏĞĸĸƢŀĽŋěŇ'
ŐĸŃŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚŐĴƞ&ŏĞĸĸƢœĕƞ'ȮŏĴŊŗŀŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚıƞŀŐĸŃŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚŐĴƞŏĔŇħĔŅĶĮĢŇĽĬīŇĔńĬȮȮȮȮȮȮȮȮȮȮȮȮ
ĵňĬĞŉŗĚŏĮƦĬľĬƞĺĵėĺĭėŋĴĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĪňŗŀĵŌƞĭĬőėĶőĴőĞĴȮĳŅĵŒĬĬŇĺŏėĸňĵĽŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚıƞŀŐĸŃŐĴƞȮ
ěŃĩŌĔĩƞŅĵĪŀħĽŌƞĶŋƞĬĸŌĔȮŐĸŃĪŜŅľĬƟŅĪňŗėĺĭėŋĴĸńĔļĦŃĔŅĶŐĽħĚŀŀĔĪŅĚıńĬīŋĔĶĶĴȮĪŜŅŒľƟĽŇŗĚĴňĝňĺŇĨĴňėĺŅĴŐĨĔĨƞŅĚȮȮȮȮ
ĪŅĚıńĬīŋĔĶĶĴ 
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