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L9‚³DóZsx»ëâZƒ@ì!
‰øßô†ômûồÜû�mø^iôßø^Êôoû ð»Ñ]Æ£œÅ|Æ!g}~ZvV°!»z°{ìü

ëZ̈âVÃZÑzWÃt~Z+¶*V'Z' ]ŸûFÊø^ÑôæøÊôoû]øÞûËöŠôồÜûuøj#omøjøføn$àøÖøö̀Üû]*Þ$äü]ÖûvøÐ%—ZZ
Š3Dg�ÐÔ�ZvÆhƒäÃU"™,ÏXóó]h‚bx@}ZzgŠ"ÆZEw»
*xìÔZknZk»ŠZ]{»gözŠìÔ@ëjZkz=aèZ̈ã&&�ZknZyÆ
ZEwÐZ+�zZãƒCgS�þþþXikÃ£!~ŒÛWÈ™*Ð‰Z,›ë7G‰

�Ô�‚³DÐŒÛWyÅœZ‰ÜÆnÍZ„Šï�Z%tzZãgì�‚b»ŠZ]{özŠ
ìZzgz{¾ßg]Z̈ã—z»zlÅ%ƒÈ5ìÔZknXqzVÃz{›ëÆîg6‚t
ÑCìÔZyÆ‰úcVUŒÛWyÅ¤&Æ!z�FZ±gÐ*³ƒD�c$zgÔ@ët
bz~¤&Ì(~ZÌgBìXŒÛWÈ™*~Zv¬\äZIDÅÞŠ]ÃZ»sÆªx

LLZIDŠgWVqÅ5ÂîGz{ �øồ‚ø]²ýæø]öæÖöç]]ÖûÃô×ûÜôÎø^ñôÛ÷^eô^ÖûÏôŠû¼ô— ÐæzoHìÔZg�áŠìü
Z»sÆ‚B‡ìƒVXóó‚³›ëÆŒÛWyÅ¤&™äÆZ±gÐÃð—zµ7ƒ*
e’XZ¤‚³D9ƒÂz{Ñi˜zkÅ¤&„™}ÇÔ@ë‚³DÅ¡6ÌŒÛWy

)õƒ(ìXZknZ¤‚³î]bz~c´îg6w~$wYNÂt‚bÆ Úö`nÛà
Zg»Åp!ìÔpŒÛWÈˆ~¸Zg»ŒÛWyÅ†d»µaZ™YìXZknŒÛWy»|x
ZiwÐZ$J³ìXZ¶gz�ZÐ´x]~*x.ŠZg»ÅŒVÃðRö7X7

™Š{‚³›ëÆ!g}~tQßàN7Ãgì@�o{~ZPxgìXÎZz‡]%ú[
Á‚³ZÏÃ]�ZèÄ6ZWZ0ZiƒD�Xz;Vo{)â²wgxe’Zzg‚³Zg»Å
¤&»ZOg™*e’XZÏNÅgzÝ~ikÃ£!@›‡gMìX)ö_(

Zv¬\äZLZmYzgËðÃZyÆiâãqÑ]Zzg¢zg]Æ_.Z
7Z]«�ÛâñX|]ñ.ðÆŠzg~Z¤YŠz¤zV»izgåÂZv¬\äM\ð
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ÃZÏo9Ð7Z]«�Ûâñ@�M\ðYŠz¤zVÃik™ÃX|]}ðÆ
Šzg~Z¤D¥²z`6åÂZv¬\ä}ðÃÌZ,7Z]«�Ûâñ�M\ð
Zkz‰ÜÆÓx�VZzg7V6ö)ÃXOçM\ðâŠgiZŠZ0ðVZzgÃh|

Æ%ÉVÃæZÞHg„�ÛâŠïZ�ÃðZzgœcÉZkÅŠg]7
g‚ìXdBZZgkŠvZm»Ì¸çng;ìX

aè{?ZËå)ZvÆMy~Ñ(ƒäÆ*ðª#Ö 1 Z%ÑZ™x
JÆnÑzgÎwå¯™Ç‰ÔZkn¢zg~å�M\ÆZkŠ*Ð
=páYäÆÌ̂M\åÆ7Z]ª#ÖJÆn‚tMDgTX
z,ÂM\åÃZKi0Ï„~¹Ð7Z])}Ô‡ÔZuZYzcZ`z){(Ð
âZiZŠ@ëZkÆ´z{ŒÛMÈˆZzgZqŠg~¹ÐZ,Šú}Zzg›ëÌ

7G‰ÎZkŠzg~özŠWÑ]Zzg¥â]Å¯6Y'ËÆne:
åÔW`ÅIZÅš©ðGwF¹~Z¹ÐZÏÃ]ƒñÂZyÐŒÛWyzugÅ
›+»ZTÞo]xWc�ŒÛWy™*äZ7¾§båßg]~W`Ð
œcVI7HåXuŠ„Z4~ÐPZqZ,›ëÅ§sZ�ág{™*°Š
ìÎ‚³î]ÆˆŠz§q¢~0îg6t™1Šì²0041‚w
¬„ŒÛMyz<~ZyÅ¶0„™Š~¶̂X

Zzg!%ZizZîZg E]¢qßèD D< A

Z̈ãaÅaZöZzgZkÆZ%ZiÆjZ!Ð‚bŠZâVä
�,œ~~¹Ð›ëŠgcÄGX~'×h7gÄ@qwYg~ìX

ZzgZyÐ´¥â]Å�ÛZbä:ÜsDZÑE (Genes) Ô82.ç EGEE (Cell)3
~Zq¹(ZZz['0HÉZkÆ‚B!%ZiÅ¹ (Embryology)

Ïë7VZzg)]ÃŠzg™äZzg!Ý6ÅZßgÂV6‡10ä~ÌæŠ
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qÝƒðXDZÑEZzgDZËÐ´Ëßg]ÃikcÑ*ŒV°Š7Ô
@ëDZÑEÆjZ!Ð�,œ~ÅZyŠgc:VÅo9Ðë²n™*e�

Ð�ŒÛMyz<äaŠ{Î‚w¬„ZyqzVÅ¶0„™Š~¶X}:
ŒÛMyˆ~ì� A

64( Ô )Zâ:54 ™æøœÞ$äöìø×øÐø]Ö$̂æûqønûàô]Ö„$Òø†øæø]Ÿö ûÞû%FoÚôàûÞö_ûËøèõ�ƒø]iöÛûßFo—
ó ó LLZzgšµZvä�hZª3zâœ{aZHZq10ÐZ�z{]ðYCìX

ZkMe~Zk!]Å¶0„Åˆì�3câœ{ÅaZö»Z®gW6
ìX]h‚bÌŒÛMyˆÅZk!]Å¤&™Dƒñ…MÇ{™Cì�
Z̈ãaZö»¿ûÐÑzqƒ@ìX

ZÏ§bŒÛMyˆ~ì� B

)Z²%:6( ™møíû×öÏöÓöÜûÊôoûeö_öçûáô]öÚ$ãøîôÓöÜûìø×ûÏ÷^ÚôàûeøÃû‚ôìø×ûÐõÊôoû¾ö×öÛø^lõ$ø¡ø'õ—
LLz{)Zv¬\(vg~âƒVÆ°V~&&@gq6ŠzVÆZ0g»Zq
ÆˆZq^6ð™@ìXóó

ªZv¬\Z̈ãðÃg3âŠg~Z%ZizZîZgÐ¦Zg@ìXt%Zi
ÄZzgÃyÃyÐ�ÔZkÅ,ŒÛMyˆäZk§bÒy�Ûâð:

™mFø̂m%ãø^]Öß$^Œö�áûÒößûjöÜûÊôoû…ømûgõÚ(àø]ÖûføÃû&ôÊø¬Þ$^ìø×øÏûßø^ÒöÜûÚôàûiö†ø]hõ$öÜ$ÚôàûÞö_ûËøèõ
$öÜ$ÚôàûÂø×øÏøèõ$öÜ$ÚôàûÚö–ûÇøèõÚöíø×$ÏøèõæøÆønû†ôÚöíø×$ÏøèõÖ(ßöføn(àøÖøÓöÜûæøÞöÏô†%Êôoû]Ÿø…ûuø^ÝôÚø^

)ZÝ:5( Þø�ø«ðö�ÖFoœqøØõÚ%ŠøÛ&o$öÜ$Þöíû†ôqöÓöÜû›ôËû¡÷$öÜ$Öôjøfû×öÇöçû]]ø�ö‚$ÒöÜû—
Ð/ LLZ}ßÍ!Z¤»%äÆˆYQà~—ìÂÎa�ëä»è
" QWÐQpÈhÐÔQÍ“ÆßÆ}Ð�ßg]ŠcŠåZzg aZH
~ Xt?6ªCÙ™Šï�Zzgë&e�ZqIZñƒñz‰ÜJg3âŠg å8u

èÐaZ™äÐ%ZŠ|]WŠxðÅaZöÅ§sZ�ág{ìX /
Ð%ZŠz{^ìTÅ̂zßg]pŠZv¬\äzZã:ÅZzg:„ Æn†Úí×ùÏè  "uc 8

Zk~gzbYéZzgIZiz‰Ü„z{‚�ƒYñX
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ó ó gn�XQ»‚Åqª~Š*~ÑD�@�?ZK7g~�ZãÃáX
!%ZiÃŒÛMÈˆ„ÆZqZzg£x6Zk§bÒyHŠì:
™$öÜ$qøÃø×ûßø^åöÞö_ûËøè÷ÊôoûÎø†ø]…õÚ$Óônûàõ$öÜ$ìø×øÏûßø^]Öß%_ûËøèøÂø×øÏøè÷Êøíø×øÏûßø^]ÖûÃø×øÏøèø
Úö–ûÇøè÷Êøíø×øÏûßø^]ÖûÛö–øÇøèøÂô¿ø^Ú÷^ÊøÓøŠøçûÞø^]ÖûÃô¿ø^ÝøÖøvûÛø÷^$öÜ$]*Þû�øªÞø^åöìø×ûÏ÷^�ìø†ø

)Z>ëy:31@41( Êøjøfø^…øÕø]²œuûŠøàö]Öûíø^ÖôÏônûàø—
LLQëäZÐW¯™ôp(~ŒÛZgŠ}ŠcÔQWÃëä)ƒZpy¯Šc
QZkpyÆßÆ}ÃÍ“»•Z¯ŠcQÍ“Æ•}ÃA-V~$wŠcQ
)Zy(A-VÃëäÍ“zŠcQZqZzg¯z^~ZÐaZ™ŠcX'ÆVzZÑ

ìz{Zv�ƒÐ4+aZ™äzZÑìXóó
¸%Zi9ZqŠg~Zk§bÒyG‰��We:ŠyÆˆ

)ªßÆZc Úö–ûÇøè )ªÇhJpy(0Y@ìQe:ŠyÆˆt Âø×øÏøè
Í“Å1K(Å^Z(g™©ìXQZv¬\Å§sÐZq�Û̧M@ì�
Zk~gzbY|ìXªeg¹ÆˆÏgzbƒ@ìZzgẐqzZã^~
eRY@ìX),ÆnŠ¶:gg~:Â[ZÑmZzg›:Â[Z;gÔz){(

Šz§q¢~ðÆèÃg{%Zi‚³î]Æˆ.îg6tG
Y`�X²0041‚w¬ZZsxäZy—QñgÅ¶0„Å¶ÔZkz‰Üt

¥â]ËÆqíìw~Ì:‰X
ŒVgZ¶(}"Ð²n™*eìÇ�7891Y~ZgZ‚¬ÝZsòÅ

]ŸÂr^‡]ÖÃ×Û±Êo]ÖÏ†�áæ]ÖŠßè §sÐZsò-Eg;MsZsxM!Š~
Æ*xÐZqÎZŅ̃Zò»Ð÷»ZZŠHŠT~LDZÑEóÐ´Zq

Sàîg6qzÎ~„ÅˆZzgZk "The Developing Human" Â[
»Ð÷~DZÑEZzgŠv‚³î]~ŒÛMyz<Æ™ŠZgÐ´£!
Y]7G‰ÂgZ¶Z�zsÆZkñçq6Šz£áàgƒñ²º[½

ÐËZzg‚0Zyc¬ÝŠ+»ÃðZ(£!àg:ƒZX
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NhzVÃÃŒÛZgŠb B

ŒÛMÈˆ~FZq£â]6t!]Òyƒð�NhrVÅwÐ
i}~Çh}‰�X�§VwPMc]Šg`ÅYC�:

)ZÑmY:13( ™æøqøÃø×ûßø^Êô±û]Ÿø…ûšô…øæø]‰ôoøœáûiøÛônû‚øeôãôÜû— a

LLZzgëäi}~Nh¯Šb@�z{)i}(Z7)‘tÃ(á™e|:
YNXóó

)%y:01( eôÓöÜû—  ™æø]øÖûÏFoÊôoû]Ÿø…ûšô…øæø]‰ôoøœáûiøÛônû‚ø b

LLZzgZkäi}~NhÇhŠØ@�i}»h:nXóó
)Z±Y:6Ô7( ™]øÖøÜûÞørûÃøØô]Ÿø…ûšøÚôãø^�÷]æ$]Öûrôfø^Ùøœæûi÷^�÷]— c

LLHZ(7�ëäi}Ã�Ûl¯cZzgNhzVÃrVÅ§b)Zk~(ÇhŠc?óó
èÃg{!ÑMc]Ð¥xƒZ�i}6NhzVÃ·™ä»Ñtå�i}

ehZzgò•ÐôpgìXZ¤p4zÁŒÛMyÐ¬Š*Zk|Ð*zZ�
¶Ô@ëZ[]h‚³î]äÌŒÛMyˆÅZk!]Å@G™Š~ìX

¯äzZà (Earth's Crust) ]hD4]ZÑgnÆ_.LLNh"i}
x.VÅw•ZzgZyÅ!bg¥ZzgÚ”ZƒÆË~ú0D�X
ZŠz²M:~ƒŠxƒC�ÂZy~Ð�¢oFƒCìÔz{Šzu~Æ
nßYCìZzgZz6zZàn3™—~Z(g™gìÔZÏ§bNhz�Š~MY@
ìX²nzZàµi}ÆÝ~ik,Y+(f¬YCìZk§bZq
�Zð¿~Mä@ìXZk»Ètì�NhzV»ZqznÅY+Ì
ƒ@ì�Ri}ÐÃMäzZázÆ½ã)z~ƒ@ìX!ÖºŠvNhR
i}ÆnZzgZz6ÐMÐÅ§s(_ƒñ"ZgnÅ.VÃM:~ô
Šï�TÐi}Å¢ï(fìX¿îg6ëNhzVÃrVÐUŠ}
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M��i}ÆZ”VÃZÏ§b�hD�‰ÃÇ~Æ•zVÃM:
~�hC�Xóó)ŒÛMygÉñ‚bZi;gzy¼Ôm221(

7891Y~gZ‚¬ÝZsòÅ§sÐZsxM!Š~ÂƒäzZàèÃg{!Ñ
ÎZŅ̃Zò»Ð÷~ZqZ%O‚0ZyäŒÛMyˆÅZyP)èÃg{(Mc]
)X~NhzVÃÃ¹Š(»FÀ7™Dƒñ¹�001‚w¬J‚b
ŠZâV»¸ìwå�NhZ,„r�‰geÆr0YD�cŠgC
îg6ÚM0SzîÃyÆË~Ë(èÔgeZzgßzV»eƒµY@ì1
Z[]hî]Ð¥xƒZ�NhZ¤ZqéZz™ƒÂZkÅaFéJ�~
ƒCìXT§bí»¼zZz6ÃM@ì²Zk»(Zzi}~ƒ@ìX

ZCt�ZkZ%O‚bŠZyäŒÛMyˆÅZyMc]Ã7ZCMc]ŒÛZgŠc
YèZyMc]~X›ëÃ0041‚w¬ÒyHŠìÔ‚bŠZyZy›ë
Jî~Z[»x[ƒñ�X

ð»Ñ]Æ‚³x@} C

ð»Ñ]ÆŸ~ŒÛMyˆ…X›ëÐMÇ{™@ìÔZy»
E™{qgzMc]~ñ�Šì:

™œæøÖøÜûmø†ø]Ö$„ômûàøÒøËø†öæû]œá$]ÖŠ$ÛFç]lôæø]Ÿø…ûšôÒø^Þøjø^…øiûÏ÷^ÊøËøjøÏûßFãöÛø^ a

)ZÑmY:03( æøqøÃø×ûßø^Úôàø]ÖûÛø^ðôÒöØ$�ø®õuøo)]*Êø¡ømö©Úôßöçûáø—
LLH»�ÛßÍVä7Š¬�M�yzi}!ëAƒñ¸QëäZ7]Z
HZzgëä0ãÆ‚BCÙi0{qÃaZHXHtßvQÌZZy7ÑDXóó
™$öÜ$]‰ûjøçFp�Öøo]ÖŠ$Ûø^ðôæøâôoø�öìø^áºÊøÏø^ÙøÖøãø^æøÖô¡ø…ûšô]ñûjônø^›øçûÂ÷^ b

)3ìZã>:11( ]*æûÒø†ûâ÷^Îø^Öøjø^]øiønûßø^›ø^ñôÃônûàø—
LLQ)Zv¬\(M�yÅ§sázƒZZzgz{)M�y(ŠðZV‚åX:ZÐZzg
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i}Ð)Zv¬\ä(�Ûâc�?ŠzâVpZ{pÙÐMƒc*pÙÐXZyŠzâVä
¹�ëlÙq¢�Xóó

)Z¯Zgc]:74( ™æø]ÖŠ$Ûø«ðøeøßønûßø^âø^eô*̂mû‚õæ$�Þ$^ÖøÛöçû‰ôÃöçûáø— c

LLM�yÃëä¸]Ð¯cZzgGëZk~¤ŠÏ™äzZá�Xóó
qgz!ÑMc]~Ð«MeÐ¥xƒZ�M�yZzgi}!ëA

ƒñZzgZqŠzu}Æ‚Bk„Ô̧QZv¬\äZyŠzâVÃ]Z]Z™ŠcX
Z[¸!]]h‚bÌt™_ì�™ïZgnZqp+uqŠPÆ‚B

cLZ$§Cé
EE
E§xóÌ¹Y@ìX (Big Bang) z�Š~MðZzgZÏqŠXUÃ-K

�yåîg M Šzu~Me~TqÅ¶0„ÅˆìÔz{tì�Ñzq~
6ŠðNc’Å̂~å6��gZb‚0ZyYg`Þqì�

(High Enrgy Gama Radiation)V LL»ÑCky)c(MÂZ*ðzZàÇâÃú
Ð6å'pZk~ñ�Šâœ{»ziyºmi}Ð!ÑFcÅƒZÆ'Z'

zZ§ øg~»Ñ]Å!@gõÆ¬]Æˆ»Ñ]~03�‚wJÃð{m
7ƒZX)ZÏiâäÆ0ŒÛMyä¹�ÓxM�yŠðNc’Å̂~å(
¸''×hqì�LLãŠ~qTÐ»Ñ]µÔz{;àgzX’¶Xóó

(The Creation of the Universe, p.135)

Š~Me~t¶0„Åˆì�»Ñ]~ÚÂW»¿Yg~ìZzg
Ä ZÒ‚bŠZyÌZkÅ@G™DƒñZk!]Ãt™`��CÙWyt»Ñ]

ZzgzWƒCYg„ìX;gzy¼ZK"LŒÛMygÉ}‚bó~˜��
LL02z,œ~ÅMæJŠ*}‚b~Zq„Ãt%Í`å�»Ñ]!Ç)

oZzgxâÎgBìZzgÑpÐ„²�ÐZ+„¬Mg„ìX@ëï
zx@{ZzggcMCYõ7@w�]h(ßYÅæŠÐYg~¶ÔZkÐZÏs
ƒZ�Zk»Ñ]»ZqNM¸iÌåZzgZkz‰ÜÐtÚ’g„ìX02œ~
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ÆÑzq~gzÏâCÙƒ43š5é EGG]Z¿&g�ÛZà}Zzg–ÆâCÙD@+¬Ý
YgbÊ-.2.ç GGHÆ¦™Š{Ã~ˆ[Â[Ðt|¢ (Cosmologist)

ƒð�»Ñ]Úw•™g„ìZzgzWÐzWFƒg„ìXZkZÏsÅ
9291YÆx@Z]Ð¤&ƒ̂XZ%OâCÙƒ]Ziz+TäZKŠzgÎ

ÐM�y»x@{™äÆˆZÏsH�*g}ZzgKNZqŠzu~Ð
ÚŠzg?Øg„�XZqZ+»Ñ]T~CÙqÔŠzu~qÐ6}ª
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