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§»CØZ@LLZg»ñZºóóÅÔ™D÷!*<mi0+{g»iZ]ÔCÙZ%î O»Z-™zñÎx�Zzg

ºm„xz){Zg»ñZºÅF,Šh+»&4èEGOEo]÷XZyØZ@Å'×h+,fs~5±<

(EVIDENCE FROM GENOMICS) „xÅÞŠ]
CÙâq»„xºmâÎ»ƒ@*ìÔ®ZZq-‚Š{âqÐZZzgë{F,

âqÆZg»YÆn¢zg~ìā„x~6Zzg»Š82.ç EGEE»ÜxZŸ†ƒXVwÆîg
6,eZgzy6,2V»ŠúòìāËg…zZáYâgÆZg»YÐ6,0+}z�Š~Wñ

(FEATHERS) ¸XëY…÷āg…zZáYâgzV~6,0+zV‰6,zV
»Ãðz�Š7ƒ@*Xâè~Ì6,zVzZág…zZáYâg»ÃðuZr7MYè

&g…zZá  (ARCHYOPTERIX) ZkÅg»i~ÞŠ]ñ�Š7XWgYð¾
Æîg6,7HY@*ìÔZÒ  (TRANSITIONAL) YâgzVZzg6,0+zVÅZÙà̂

Æ4,Šq-Zq-å6,0+{åX  (ORNITHOLOGY) âCÙ+wgc*]
6,0+zVÆ6,¡Z·CaZ7ƒDÉZyÅúÆnZq-±z%A$

DNA µ/»x™@*ìXï~R6,Zq-ë{ZzgåÂx6,zVÅú»!*)̄áCìX
Æ%zVEèN*[+iÜs6,zVÅúÆnz�ƒD÷X RNA Zzg

¯äÅ@Zc*]Yg~™D÷�  (PROTEINS) Ð82.ç EGEEz{ºm6,z"2.ç HGEE DNA

Zy@Zc*]Æ�z„ºm6,z"2.ç HGEE¯@*ìX RNA 6,zVÅ¯z^Æn¢zg~÷X
ŒV6,zVÅúÆîsZzgë{¿Ã.e$„‚Š{Zzg¿Ð/V~Òy
HŠHìXZyÅZÝëÏZzgÄzg*ÐâCÙ+l!WÇ{÷X



ZkÒy»Ñtìā6,zVÃúŠ¶zZápV82.ç EGEE6,0+zV~¹V
ÐzZgŠƒñ?g…zZáYâgzV~Ât82.ç EGEEu}Ð0*ñ„7YDQZyÆ

Zg»YÐ6,0+}ùz�Š~WMh¸X²t¥x|ìā™zñÎ'×ÆZāZÃ]c*
�pZ]Æfg)6»Š82.ç EGEEaZ7ƒDÉ¬Ðñ�Š82.ç EGEEÅF,KM$+r

»ZŸ†ƒY@*ìX (COPIES) ìc*Zy~¶ƒYCìc*Z482.ç EGEEÅÝw
 (GENE äåe

&Ò5»4jè FGGIE (SUSMO OHNO) Y~bg.ðZz~ 1970

ª¬Ðñ�Š‰82.ç EGEEÅÝwÆZŸ†Ãë{F,ZâZqZzg DUPLICATOIN) 

‚w¦/gäÆ!*z�Š].h+ 35 6»ŠZ¡IYÅú»ƒÐ(,ZÈŒÛZgŠc*å1
F,+(ßYÆZZ°§ÔZkGz£ÅÃðŠ!*CÞŠ]�ÛZë7ÅYmXZkÆ

ZzgpZ]aZ™äzZá6ðâŠ}Æ  (RUDIATION) ',@Ãqgm,~
ÚZEwÆ!*z�ŠÔegzÎ#~W`J-Zq-Ì*»ŠZzg»gWæāaZ7ƒZX

eZgzy6,„|Ð**zZ�úZxÃ–Š¶ÆnZq-ÀâVw7™D
ë÷XtZ˜bZk�pÆn  (ANTENNAPEDIA) ÷&Z&4545é G

EHGEbc*
 zäÅˆìā�egzÎ#~zZµƒZZzgZkÆ&4-Aõ

EGGE~egzÎ#ÆõÐ
Å(6,N*4aZƒIXegzÎ#~ZZ¡IYÆ£xaZö (ANTENNA) 

ë÷XZkÅ¡~F,KMÐ  HOX ÆçÆn82.ç EGEE»Zq-ÃLºmì&
Z¡IYZL¡~£x6,aZƒD÷XZ%Zk~pÅzzÐN*4ÔõÎVÅ(Z½

WC÷ZzgõÐ¸T$ƒYD÷Xß(6,N*ùVÆZ½äÃZq-6»Š»gWæZzg
Z¡IYÅúÅŠ?ŒÛZgŠc*Y@*ìXqÑèN*ùVÆ“WÅ@Zc*]6,Œ82.ç EGEE¬

Ðñ�ŠÜ̧sZyÅF,KM~p~ÐZŸ°N*4ß(6,Z½WNX®ZZk
ßg]~:Â6åaZƒñ:„ZkÆË~Ãð*»ŠZzg»gWæāaZƒZX
ZkÆ',@egzÎ#ÅèÃg{±Z0*åZzgmzgƒ̂�Zk!*]ÅŠ?ìāZ¤/¡]

pZ]ÐÃðā%ŠZgƒÌYñÂ  (RANDOM) ~ÌzZ¢š5é GGSZk§bÆZ·¹



z{ZkY0+ZgÃmzgZzg**ZI¯Š}ÇXŠg|Z•bc*ÅZkVwÃic*Š{Ðic*Š{�
Æz̧qÅŠ?ŒÛZgŠc*YYìz{Ìµc*  (GENE MUTATIONS) pZ]

)ÆpZ]ÅŠ?X
¥xƒZāZq-‚Š{âqÐë{F,Zzg»ŠâqÆ¼gÆn„x~

Z,)©àpZ]Å¢zg]ì�àz‰Ü¹Ï5ZzgÆS:]»!*)̄0
ÃXc*ŠgìāÆpZ]ËâqÅW!*Š~~ñ�ŠÓxc*ZÒZ�ÛZŠ~àz‰ÜzZµ
7ƒDXÉP„Z�ÛZŠ~ÃðZq-WŠ|ÆpzZµƒ@*ìÔ²Ëg…zZá
YâgÐË6,0+}ÆZg»YÆn¹ÐÆpZ]»àz‰ÜZq-„�ÛŠ~zZµ
ƒ**¢zg~ìzg:6,0+zV~6,zVÆ¼gÅÃð|IZ:Âôz=ô7Å
Y$ËXpt¥xz0|ìāZq-„�ÛŠ~àz‰ÜZkŠg±�pZ]»
z̧qõw[ì�6,zVÅú~C_ë{Âxzä™ÃXâjw~X„”h+

p´VƒV�pZ]»z̧qH„ŒÛd$ZÑkyƒËg…zZáYâgÅâqÐ
6,0+}aZ7ƒMhX

ŒV6,0+zVÆ6,zVÅVwÐtU*"$ƒ@*ìāÃðÌ*ë{Æā
Zkz‰ÜJ-aZ7ƒYZ#J-„x~”h+nÅp´Vgzú:ƒVZzgt¥x

|ìāËÌâq»„xZkâÎÅ)©à”h+p=V»37ƒYXZ¤/
LZkâÎÅp~ËÚÅzzÐaZƒ„YñÂZkÆË~ÀhezZÑ

Zzgmzg  (MALFORMED) ÔÐZR  (DEFECTED) Y0+ZgZ•ð**³
ƒ@*ì�ZKWÒ{ig&±aZ™ä~»x[7ƒ@*X²Zg»YÆnÑoìā
ªCÙƒäzZáZāZÃ]±Šg±vƒMhƒVX

:„xÅZkÞŠ]ÐeZgzy6,2VÅÓxg„�ZyzV6,0*ãQ
Y@*ìYètÞŠ]Zg»YZºÃ¬îg6,)eZzg)ëwU*"$™äÆnws
WyÅwgBbìX



ëCÙÐZ2¿ÃŠú]Šï÷āfgZŠk,gu™ZLŠw?;BgÄ™ÎG
 ZzgZK̈y»„xZq-‚ì?ÓxâCÙ+Q] (BACTERIUM) āHZq-̀N)

ZkÎZw»�Z[.îg6,Ô  (GENOMICS) Zzg„x] (GENETICES) 
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$Ëìā4ÛR,»{Û|]ZK̈yÔZq-̀NóªÙ*ÅF,¹c*Ĉì?

�Ûn™BāZÌL‰+óŠ}āŠgc*Ä7ƒZÔZzgi}ÜsegZg[7
ÉZq-7[‚w6,ZãìXHQ]Æ›ëZq-̀NóÐF,¹c*CZK̈yÆ
¼g6,¢™äÅZYi]QÌŠï÷?=ÜôZk»�Z[Ô~ŠîìXë
ÇIzVÐë÷āW\ØtÐZLâ¯tZ[]ZzgŠ-âÑð{]Åc
~6,zZi™DƒñZq-Ù*ÐZK̈y»Zg»Yƒä»¦g!*0+³Ô1}.ZgZÐ

Z2ßÍVÐZLZyLL{]óóÆâ+6,ZÜZg#Ö™,XÐZ2ßv¢gnp

÷ā»Ñ]ÆzZug[äCÙZ%îGÃ].Z].ZðHìXTÅÞŠ]Óx].h+î]
Š}g„÷X®ZW\"—ZLZyñƒxLLìÑ]óó~^g’1Lðó#Ö

P��»Ñ]ÅƒÐ(,~|ìX
»�ÛâyCìā . šµZv
æÚ^Úà�YeèÊo]Ÿ…šæŸ›^ñ†m_n†erß^unä]Ÿ]ÚÜ

(38 )ZÑÅx ]Ú%^ÖÓÜ
LLZzgi}6,½zZáÓxYâgzVZzgZLŠz6,zVÐZhäzZá
6,0+zVÅ?ÜZ‘÷Xóó

X: eZgzy6,2VÅ§ŠÒã
Zg»YÆñçq6,–ŠHÃð*yc*Zkñçq6,‚’k,~Ñð

ˆÃðÂ[Z+7T~eZgzy6,2VäY0+ZgzVÆâÎx·]
ÃñçqK:¯c*ƒXZ+„x·]ÆnZq- (RESEMBLANCES)



Ò]ÐÙìXz{ (HOMOLOGY) Z˜b˜tZ¡IYªƒñßY
˜tZ¡IYÃZg»YZºÅ.e$¸~Zzg‡b™äzZàŠ?ŒÛZgŠï÷XZÒÂ1V

 Ô@ÅN*8-Ôzd (WING) ~˜tZ¡IYcZK̈ã!*izÔ6,0+}Æ!*iz
Æ¡Ô.ç
E
FZzg̃h}c*ËZzga0*ñÅN*8-ÅVwŠ~YCìXZyèÃg{ (WHALE) 

!*zg™Zc*Y@*ìÔqÑèZyZ¡IYÅÜs  (HOMOLGUES) Z¡IYÃ̃zZ¡IY
Ûzã„7ÉZ0+gzã‚|#ZzgZEw~zZãZ%Ã]ñ�Š÷XtZ%Ã]Zk
ŠgzZã÷āpŠeZgzy6,„Z#ŠVÐVÏVÔVÏVÐg…zZá
YâgzVZzgZyÐ6,0+zVZzg̃DYâgzVÆZg»YÅ¬]Òy™D÷ÂZ7

!*g!*gZEw™**7,@*ìX}z{ë÷ā  (MODIFICATION) Zq-ÂLLF,çóó
6,0+zVÆ!*izg…zZáYâgzgVÅZ‹N*ùVÅF,ç”{^÷XÎZwt
aZƒ@*ìāZq-Y+$ÂZyŠzâV].Z].ZZ¡IYÃ̃zŒÛZgŠï÷ÔªtŠzâVZ¡IY
ZK¯z^~Zq-‰÷ZzgŠzu~Y+$tÌë÷ā6,0+zVÆ!*izF,ç”{̂

÷XZ¤/z{zZ.¬„Zq-‰÷ÂF,çÅ¢zg]YV7Wðþ?c*Šgìātc

½~âÎÅ7ìÉZq-|Å?Ï™Cìz{tāXZ¡IYÃteZgzy6,„
z̃ŒÛZgŠï÷z{°Z"˜z7YèZyÅ¯z^Zzg»xÅâÎ~Ãð
˜t7}ZK̈ã;B~̄z){Ã{mZ0+Zi~ñäÅ&¢AìXt&¢A

zdÆ¡Ô.ç
E
FỖh}ÆÌÔTÆ®c*@z){  (WING) 6,0+}c*ÆŠhÆ6,

ÆZŒc*Ô0*îV~CÙ¦/ñ�Š7X7̧ZK̈ã;BÐŒÛRx¹gppzZÑ
9.2.ç FFEE~c*ÍgÞ»ìXT§bZK̈yZù`ÔÞŠ]ÅZiZzgŠgxãZiÅæŠÐ̄

ñ@*ìÔZkZ0+Zi~9.2.ç FFEE~c*ÍgÞ‡JäÆ!*z�Š7ñYXZÏ§b6,0+}
Æ!*izZhäÆnºm÷XZyÆ£«~ZK̈yỖhZÔ@c*zd~ƒZ~

Zhä»¦gÌ7™MhYè6,0+zVÆ!*izÅAc*VZzg!*¹Ac*VZ0+gÐÅ?
ƒC÷²ŠzuzVÆ‚BZ(7Xh̃}ÆÌZkZ0+Zi~ðG‰÷ā



ZÐŠzhä~W‚ãƒZzgŠzhDƒñŒ}?Ìa^:ÑXHZK̈y@
c*6,0+}Ôi}ÅR6,˜h}Å§b!ŠzhMh÷?CÙ¦/7Xzd»¡Ô.ç

E
F0*ã~

¾äÆnºmìÔZy¡Ô.ç
E
FiÅæŠÐz{«g~qV»Ú̂¾Æð

™gìXHZK̈ÿ©pg~»]kÜÆ!*z�Šc*W!6,0+}}}z){Ú
¾DƒñZk§bqV»^ð™Mh÷?

Z#ÃðÐZ2¿Zy›&6,̈g™@*ìÂZk6,t|’7g{$Ëā
èÃg{!*ÑZ¡IYÃ̃zŒÛZgŠ}™ŠðāŠc*Y@*ì@*āeZgzy»tGz£t™1Yñā
ÓxNgtYâgøwZK̈yZq-„!*\ÅZzÑŠ÷X!*ÖpŠvZK̈yÔ6,0+}ỖD
YâgÔg…zZáYâgÔV…ZzgMVƒZq-„].ZZÐZg»Y5+k,ƒäÅzz

÷XZ¤/èÃg{Z¡IY~ðh~Ïx¹ñ�ŠÌìA$ÌZyZ¡IYÆ ]Úè ÐZq-
q�ÃZq-Z%îGŒÛZgŠb)q¢ÅÓxî]ÅÔ™äÆáZŠsìXëZLZk
ŠúòÆŠÑbg»iZ]Ô™zñÎ'×Zzg„xÆK~Òy™`÷XÃŒVŠCÙZä
ÅPZV¢zg]7X

XŒÛWyÆ¦gZ%îG ÷ ]Úè eZgzy»èÃg{ŠúòāƒYâgZzgZK̈yZq-
ÐUŠ~ìX ]Úè Æ¬o°ìXŒÛWyäYâgzVÅZáVÃZK̈ã

óóÅF,Iøg}ZkŠúòÆn»°z÷á°ìXYâgzVÆ ]Ú³³Ü]Ú%³³³^Ö³Ó³Ü LL
)zZu Âø³’øg ( Âô³’ø^eøè )zZu Âø³’ø³^ñôg ¤/zƒVÆn²[õzg{~ÙÂ

z){ÅOñZ5»Sàîg6, Êø†ômÐD zZu ]øÊû†ôÎøèE (Z!*â)Zk»zZu7ì( Âö’ûføè
ZEwzZã™@*ìāŒVÜsYâgzVÆ¤/zƒVÅ„e**°Š7ÉZyÅ
ZÝzZ’ZY»¦gzZã™**ìXT§bZK̈âVÅZ’ZYZq-�h}ÐƒðìZÏ

ÐU ]Úè ÅZ’ZYZq-�h}ÐƒðXYâgzVÅZáVÃZK̈âVÅ ]Úè §bÅCÙ
æ]Ö×ä]Â×Üe^Ö’ç]h Š¶Åȩ̈wzzŠ3ðŠîìX

‰ŠvŒÛWãWc*]ÐÌèÃg{|xÅ@*GƒCìX



Ê^›†]ÖŠÛFçFlæ]Ÿ…šqÃØÖÓÜÚà]ÞËŠÓÜ]‡æ]q^
(11 )ZŸgò æÚà]ŸÞÃ^Ý]‡æ]q^

LLz„W�âVZzgi}ÃZzw!*g°xÐaZ™äzZÑìXZkä
vg}zZWpŠvg}ZzgYâgzVÆ�h}aZGXóó

2�Ûâc*!
‰fvFà]Ö„pì×Ð]Ÿ‡æ]tÒ×`^ÚÛ^ißfk]Ÿ…šæÚà

(36 )$h4è GGE ]ÞËŠ`ÜæÚÛ^ŸmÃ×Ûçá
0*uìz{fZ]Täƒ�h}aZGXpZ{z{i}ÐZu
zZá7Š})Æ�h}(ƒVc*pŠZyÆZL)�h}(ƒVc*
ZyqzV)Æ�h}(ƒVÎtY…J-7Xóó

ÅgzÝ~Y0+ZgzVÅðZzg¿  (SCIENCE) ŒÛWyˆZzgD].h+
ÅZ’ZYTúÒ{�h}Å ]Úè]Ö³ß^Œ àqÅ|Z[!*Çµ™‚tW_ìX

ðÐƒðz{ŠvY0+ZgzVÅ§b¡0*ãÐaZ7HŠHÉZzÑ¬ZK̈y
Ã0*ãÐÍ0+Sƒð{mèªÇg}ÐoHŠHQg[¬àä 7 |]WŠx

ÑsZK̈ãÃege0+ÎäZzgâqZK̈ãÃÓx‘‡]6,¤ÛÆnZK»[
ÐZy~gzbY7-™Z7i0+{zÃu¯Šc*X-VZq-ƒYIHÔ™r#ûz=Zzg

ÅðÆZ%Zi 7 ™r#i!*yZK̈ycnz�Š~Wc*XZ1Z²|]WŠx
ŒÛWy~ºt£â]6,zZgŠƒñ÷XaZöÅZ’ZðqªÆ0�Ûâc*!

]Ö„p]uŠàÒØ�oðì×Ïäæe‚œì×Ð]ŸÞŠ^áÚà›nà
(7 ]ÖŠr‚ )

LLZkäCÙqÃ¹Zh§b¯c*ZzgZK̈yÅaZöèÐÑzq
ÅXóó

èÃg{èÃð¬xÏè:¶ÉèÆÓxZbZY»Üā¶X6āZg÷áŠì



(12 ]ÖÛ©Úßçá ) æÖÏ‚ì×Ïß^]ŸÞŠ^áÚà‰×F×èÚà›nà
LLZzgëäZK̈yÃèÆ�CÙÐaZ�Ûâc*Xóó

{mèÆ�CÙ~0*ã5ÆZÐÍ0+JŠHTÐz{Çg}~psƒ̂
OçZg÷áŠì!

Ê^‰jËj`Ü]aÜ]�‚ì×Ï÷̂]ÝÚàì×Ïß^]Þ^ì×ÏßF`ÜÚà›nà
(11:12 ]Ö’FËFk ) O eØÂrfkæmŠí†æá O Ÿ‡h

Zy)”G+h(Ð7gāH»aZ™**ic*Š{J»xìc*z{
ƒ¼��ëäaZ™Šc*XëäZy)ZK̈âV(ÃTƒðè
Çg}ÐaZHXW\Ã>4ìXZzgt)Zk|»(èZt
ZhZgì÷Xóó
Çg}ÐZK̈yÅaZö=ÆnzZ¢š5é GGSÀZ0ì1Tg[Šk,

ä‚g~»Ñ]Ã¡°xÐaZ�ÛâŠc*ZkÆntPZVÂ7ÔZÏ§bÇg}
Ð|]WŠxmZ?x»‡̈IguðHŠHXŒVJ-āt‡̈›{zVÅ

äZK§sÐgzbY7-Š~:X . â#ÎÄ™tÎXT~Zv
(14 )Z°

9.è WE ì×Ð]ŸÞŠ^áÚà‘×’^ÙÒ^ÖËíù^…
LLZÏ)g[(äZK̈yÃ8}Å§b‡CèÐ¯c*Xóó
æ]ƒÎ^Ù…eÔÖ×Û×FòÓè]Þoì^ÖÐe�†]Úà‘×’^ÙÚà

æ]ƒ]‰çmjäæÞËíkÊnäÚà…æuo O uÛ^ÚŠßçá
(28:29 )ZÆ O ‰Fr‚mà ÊÏÃç]Öä

LLZzgZ#vg}g[ä5ÀÐ�Ûâc*ā~PZ`ƒñÇg}
Ð�ÎÄ™t4ìÔZq-ÆaZ™äzZÑƒVÂZ#~ZÐ
7g~§b¯ŠzVZzgZk~ZK»[ÐgzbY7-ŠzVÂ?ƒ

ZkÆ‚t>{gm,ƒY**Xóó



7 tÆc*ZK̈yT»èÃg{!*ÑWc*]~E+™{ƒZìXZ1Z²|]WŠx
÷XÃZ•ð7Z:Z0+Zi~0âV!*\Æ¡èÆ�CÙ{mÐaZ�ÛâŠc*XZg÷áŠ
ì:

]áÚ%ØÂnŠoÂß‚]Ö×äÒÛ%ØY�Ýì×ÏäÚài†]h$ÜÎ^Ù
O ]ÖvÐÚà…eÔÊ¡iÓàÚà]ÖÛÛj†mà O ÖäÒàÊnÓçá

(60:59 )Ww/Zy

(ÜìX 7 (ÅVwWŠx) 7 LLGZvÆ4,Šq-‘4gö G)
ÎZkäèÐ¯c*QZyÐ�Ûâc*ā)i0+{(ƒY:z{)i0+{(
ƒ‰Xt!*]vg}g[ÅY+$Ð!*ÇsìÔ?—™ä
zZßV~÷áï:ƒY**Xóó

Ã0!*\ÆSàîg6,7Z: 7 ZIZsx»Z)¦o{ìā|]‘4gö G

ÅéŒÛZgŠc*ŠHìXZk 7 Z0+Zi~ð�Ûâc*ŠHXZÏo9LÐZ7|]WŠx
Zq-�ÛŠzZu

!gBú
IE

»**x¤/ZòìXX» 7 |ÐtzZãƒY@*ìā|]WŠx
Ãð!*\:åXÃðŠzuZZK̈yc*LL³ZyZK̈yóóW\ÅSàðÆz‰Üñ�Š:åX
OçW\„CÙZ±gÐZ1Z²÷ÔgzqãZ±gÐÌZzgKãZ±gÐÌÔZI
ZvzZû·»åÐ¸o{Ẁg;ìXto{LLúZòZXŠóó7É/g¬+Zzg

(10 ŠvfñZsò¸o{Òy™DWñ÷:)
ÅSàðÆˆZ4Å½ÐZyÅizzH)|] 7 |]WŠx

ÃaZ�Ûâc*X6āZg÷áŠì: ?Z?x jZ
æì×ÐÚß`^‡æq`^
LLZzgZÏÅ½ÐZkÅç~ÃaZHóó

ÅðÅ¬]ŒÛWyZzg9ZqŠg$~®Š÷X ?Z?x |]jZ
Z%9ZqŠg$~ZÚZ÷ág{¢zgìāúg]Ã÷ÐaZHŠHìX÷ág±ug$



Æ;V÷Ðúg]ÅðÆ|x~»°Z%sñ�ŠìX)~î]ÅgzÝ
(CELL) Å÷c*UÆËZq-3 7 ~Š¬YñÂÐeìā|]WŠx

Ð|]jZaZƒðƒVX (CLONING) ÅÝw»gÅˆƒVZzgZkÅ³)
ZzgZo™zñÎx» (DELETION) āps™äÆnzZð™zñÎxÅ‘p

Eæ]Ö×ä]Â×Üe^Ö’ç]hæmí×ÐÚ^m�^ðD PZVê7  (DUPLICATION) ZDs
ŠzâVÅð¬x‡°{H,zóÐ7É0âV @Z?x ¾]|]WŠxzjZ

4›Í-:)é XGX Z1Z²)ƒZK̈âVÆ!*\(Zzg|]jZZ 7 !*\ÆƒðX|]WŠx
ZxZ²)ƒZK̈âVÅâV(÷XZK̈âV»zZð™zñÎxU*"$™@*ìāƒ Z?x

ZK̈âV»!*\Zq-„åXZÏ§bƒZK̈âV»âçÃ&+gse~Z+Z}
U*"$™@*ìāƒZK̈âVÅâVZq-„¶Ô (MITOCHONDRIAL DNA) 

Æ%ÐÝâCÙ+èÃg{›ëÐl!zZ�÷X  (BIOLOGY) §»]
ŒÛWyzug$Æ.o{ðÆ',@eZgzyZzgZkÆ•»�ÛèÇ

Zzg  (APES) ìāÈgzV‰Ë˜DYâ~¿àqzZµƒäÅzzÐ1iä
¼g5+k,ƒñX (AUSTRALOPITHECUS) ZzAz“ZK̈yW7w

#-Ÿ5½ø
FGG

 (HOMO  ZÏ³ZyúZK̈yªW7w
#-Ÿ5½ø
FGG~F,¹ƒðÂƒñ

4545Òø
XGEG

**òZK̈yz�Š~WñXQZkâq~ZzgF,¹Æ³~ZzA¦ñ HABILIS) 

i}6,%ŠZgƒñXZ4z“ (H. ERECTUS) ½zZáz“ZK̈yƒñZg?
ZK̈âVäF,¹™ÆŠgz$+gzñ�Š{ZK̈âVÅ̂Z(g™àX

LLZg»YZºóóÆZkWy~ŠgzÆ0{}‰‚g}{ÆZzg®.e$
**ëwZzgZÉ:÷Xt‚g}®ZzgGz2**åeJvVZzgA-VÆP•zV
ÅãCŠ6,{}‰÷XZy�Ûè{ÃV~g8-½äZzg®ŠîaZ™ä»
‚gZ»xZÒŠ6,2VÆJZ:{]äuZ�xŠc*ìXë¢ÐÈMh÷āX
Š*F,+eJvVÃZK̈ãeJ‘ŒÛZgŠc*Yg;ìz{Šg|Š*1iâV„Å‰



ZâZqÐmgnp÷�ñ�Š{1iâVÅÚic*Š{¦J9}ƒMh¸XZy
eJvVÆ)ZK̈ãƒäÅtŠ?ìāŒÛWylk~¸x¬Š»ÒyZzg

Å(ƒä»**‡.ÞF,Šh+ 90 fgZq)½â 60 »Š 7 ZqŠg$Ä~|]WŠx
ÒyU*"$™@*ìāŠ*F,+ZK̈y.e$—‡#ÖZzg¸~Zu¸X

ªƒñ@6 ( C R OM AG NO N ) ZK̈y  TÅ)~ÞŠ]™zÂ

ÆxZu (HOMO SAPIENS NEADERTHELENSIS) Z4,&45å EJGg
(Ÿ5Ó4lç
G
GEE

ÏÏJ-V_ì²ñ�Š{ 1800 eJ‘÷X~Ð‰ÅŠâ©zÝ
ÏÏìX 1450 ZK̈âVÅZz‰Šâ©zÝÜs

 ÆÎZƒò•~ HOMO SAPIENS ZyZK̈ãeJvVÆ',@
ÏÏìX 600 {0+ZyÅ!*¹ÓxZâZqÅZz‰Šâ©zÝ¡ (HOMINIDAE)

Æic*Š{x/ì (GORIALLA) tŠâ©zÝZK̈yÆ£«~ÍgÞ
ÏÏìX®Zƒò•~{0+ZyÅÓxZâZqÎZñ 510 TÅZz‰Šâ©zÝ
ÆÔŠg|Š*1iâVÅZâZq÷ZK̈âVÅ7X HOMO SAPIENS

qgz!*ÑTg~1iâVZzgZK̈âVÆâÎÜsŠâ©zÝ»ñZi:
U*"$™äÆn»°ì@*ëZyÆâÎKã ]Úè HŠHì�ËZ7].Z].Z
ñZi:HYñÔZ7Zq-„].ZZÅZzÑŠŒÛZg7  Ýlz¯z^»TZ0+ZiÐÌ

Šc*YYX7̧Éz{ZÝZqÐiZ]XÅzzÐ|]ZK̈yÃ!*¹Óx‘‡]©ā
5À6,Ì¯EqÝìÔZy~1iâVÃfgZÌ‚Ä7XZmCY~zkZÞÃzßw
™äZzgKÅ&¢AÔð®Z‡qÓxZK̈âV~%A$ZÖpÅßg]~ZL
{]Zzgâ°ZÅ|-.ç

E
GÃÒy™äÅ)©à&¢AÔ4ÛR,Ãð™äZzgZÐâ]

™äÅ  (GRIP) ™Š¶zZà"éf;-$Ô;ðVÆZù̂VÅæŠÐ¤/Ä
&¢AÔ¡~§}á]Åßg]~âVÔÇÔeÔZzgç~~×™ä»_./
z¬Š]ZzgŠvÓxkgxZÜt�°ZßZ§ZK̈âV~0*ñYD÷XÓx(,}Šâr



zZá!-)Îæ GE~„7ÉÓxYâgzV~®Š÷X:Ïgzbg!*ãÆ!*z�Šëù
âyBāZK̈yZq-³Zy¡ìZzg'X

ëÑ8-ŠIë÷āT§b³Z**]Ôm@*]Æ‚B¹Ïxã
gppÆ!*z�Šm@*]~Ñg7GYDZÏ§bZK̈yÅYâgzVÆ‚BP

»  (KINGDOM ANIMILIA) xŒVÅ¯Y6,ZÐYâgŒÛZgŠ}™¬Ý³Z**]
Zq-ZŠãí�ÛŠŒÛZg7Šc*YYXÉt%zz„uZu½Zzg§»C›ëÅÔ™CìX®Z

 ëèIƒÅ¯Y6,7É§»C›ëÅ',F,~Æn%zzZK̈ãŠgzÈ~
Ãt7™DÉâCÙ+§»]Ãtg{Šï÷āz{ (CLASSIFICATION) 

 (KINGDOM Zzg¬Ý³Z**]  (KINGDOM PLANTA) ¬Ým@*]
(KINGDOM ANTHROPIA) ÆáZi~ŠZ¤/z{¬ÝZK̈6 ANIMALIA)

»z�Št™Dƒñ¬@R6,ZkÅ"3©5å GEEGEÃD¯NXgìZIZsxZzgfñ

·Še$z|áÂZyÆnZk|Ãt™äZzgZkÅn™ä~ÃðZ%âú
7X

261™16¢259,267™17 XùqëzòZ0Šò¢ 10
















