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(Introduction) 

1tJ1fi~1t1!J1 LU'W.ff1tJ1'Yiit\1tJeh1i'Ylt~1A1ff~{G~~~!f1~ (natural science) LU'W.Ft'l1~j'Y11\1 
i'Y1~1A1a~{Lfi\1!J'l111'W LLffrn\1eJ~~t11Bu1t~l 'ti'LnrnFt'l1~ Li1Lf\111 !Ji~FieJeJ:1 ~ LLa:iln1~~1Litow. 
U'Y1U1'Yl'YI1l'1~tl~1\1L~ Fh11 e·liYJf17 tleJ(;l..-J'l1~'YI~1tl~1f\11n~eJ~!f1LM1'1!-1eJ\1nfl'tl-11 Biology ~\1 
jl~1nR'cw'Y1~1f\11n111'tl-1ninaeJ\1Fh Atl bios 'YI~1tlrl\1 !11~ nuFi111 Logos 'YI~1ttii\1nTnitt'"j 

L~a~'l~R'cw'ti'Li1~'lttn'"~\11~..-J'l1~..,~1tt'h "nTiL11!.ru1t.ittJ7nue1111" R''W'ti'FhdL~~'l.t1~1llt-w. ., 
'l\1n1~1'Yltt1A1a~{ ~eJ Ft.A.1801 Trnt~n1~La'"eJtJeJ\1'\Zncwf1n'ti-A1fff;'l{!f11Lt~eJ~ir'" ~eJ~rneJ~~ FliaL~ttow. 
L'Y1-,L'l,111ff (Ludolf Christian Treviranus) nu,XnalJJ'li'Yltt1!f11~~\1LAff ~tl Wtl\1 utJjia~ Lrntl 

, ' . 
a1~1,n (Jean Bapt1st de Lamark) 

n1~An'ti-1Ft'l1~i''Y11\1!J'li'Yltt1 eJ1f\ILit~ow. fl~aeJ\1 LL'" 'l'Y11\1n11\1 1 LLOW. 'l'Y11\1LL~n LU'"n1,An't!-1 

~9leJ\1n1-,Lis-w.j5\115 n1; LLa:'Yii n n1~~ LU'" \4'~31'" ,.t11 tJ Lft'" 'YI1 n~\1 L ,Zow,An't!-10\1Jt1i1\1 {Ft,\1 

ai1\1!JeJ\1ri\1il!J1~ Lit~ni!f1~ow.11 tfWJ7U1YJtJ7 (morphology) Rn'I!-15\1£J\1FltJ~:nEJu!JeJ\1{Fl,\1 I 

ai1\1Littn11i!f1 n7tJ1n7FIFT7tr111f (anatomy) An'l!-1~n'tl-tu:tJeJ\1Ld'eJL~eJ Littn11 1ntJ7Dtrf111 'YiieJ 

N'l/ti1Yif17 (histology) An'tl-1~n'tl-tu:tJeJ\1L!fa~ Littn11i!f1 Ltlaa1YJI!.I7 (cytology) An't!-1n1, 

,j1LL'"n'YI~'lrn'YI~ Littn11i!f1 ElJ#n1N1tJ7U (taxonomy) An'l!-1n1~'Yl1\11'"!JeJ\1eJ\1FltJ~:neJutJeJ\1i'l~'" 

Littn11i!f1 a;11YJtJ7 (physiology) An'tl-1 ii\1~~nJ'" 1n1~tJeJ\1!Ji~i1\1 n1t1 L it~n-l1i!f1 R'nw1nl!.l7 

'Yiie 1ntJ7LEJNU1fa (embryology) An'l!-1n1~d1t~'Yltlrn~n'tl-tu:aittn111!f1 nut;FT7f(111{ (genetics) 

Ffn~15\1Ft'l1~a~~'"d'~:vd1\1~\1jl!Jif;'lntJ~\ILL'lrn~t13-l Lit~n-l1i!f1 uL7FT1ntJ7 (ecology) -,a-, LtJ'"r;l'" 
d d t:l . ,S d I .. Sl d d .. I I 

1 
d ga 

£Jn LL'" 'l'Y11\1'YI'"\1 L iJ.,_,n1,~1 n'I!-1'Y13-I\I L 'YI'Y1~1Utl\1 L-,tl\1,11 L '"LL\1 ~ ~ 1;'11\1 1 !J tl\1 ~\1 ~n'l ~ q q 

L~Yn:na3-l Lft'" n1~An~10\1L~eJ\1,1'l!JeJ\1V4!fTrnt~~'l~ Littn11i!f1 wqn1*17tr111f (botany) An'l!-10\1 . ~ 

L~£J\1,1'l!JeJ\1alJ11!r;te,'l~ Littn11i!f1 i'11171YJI!.I7 (zoology) Ffn~1Lw'W1:L~eJ\1!JeJ\1LLUFlViLit~ Littn11 

1!11 1n1!.17UUFinL11!.1 (bacteriology) An'I!-1Lw'W1:L~eJ\1!JeJ\1L,.;rn,1 Littn11i!f17YJf17L11~17 (mycology) 
,S , d d d I a l f': f': d ~ . d 
~-~n~1L~cw1:L~£J\1~1'l!J£J\1~!f~'ln~eJaa L~ttn'l1'l!f1 u1'EJ'att~ (bryology) t-tn~1LwW1:L~eJ\1 

!JeJ\1LLa.Ja\1 Littn11i!f1 no1nf17 (entomology) An'ti-1LQ~1:L~tl\1!Jtl\1'Yitltl Lit~n11i!f1 ft1t~1YJ87 
(malachology) An'ti-1Lw'W1:L~eJ\1tJeJ\1tJa1 Lit~n-l1i!f1 i1u1nl!.l7 (ichthyology) Ffn~1Lw~1:L~eJ\1tJeJ\1 
'"n Littn11i!f1 ifniJ1ntJ7 (ornithology) An'ti-1LQ'W1:a~eJ\1tJeJ\1tJ~~t;l Lit~n11i!f1 U1ii1111'Y11!.17 

(parasitology) -,a-, L tJ'"i'" 
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u.al'11ft1!11!1£J\1'5!f1ft1'5'YI!l1~::Qn-41u.~nu.~nu.;J\1£J£Jnltllfia.nn~1!J'Yift1!Jin1*N:: fl\1Lfi 

!lni'lae1\1~1Lf4!l"u1\1tb~finft11LLil u.Pin11Anv1L~atmfifl11~fta.~\l··nllfi1UYti'aa.~ t1Anv1 

l id . el !I co d . !4 ~ ~ - cl el )(. ., ~ 
I.J'W\1ft:UU.Ifl'l11-1J'Y11\1n'l1'YI!J1ft1!11£J14 LYt11::fil11f.IJ t.14ft1!J1£1141414 I.Jfii111.JLO!J1!1£J\1"ti.J'W14t5LLft: 

L~aoaPian14 l14n11AOV11'YI!J1011fi1\1'5'Yif.I1R1ftiR1l14~Aif,,,j~ fil11a.JLft!J1i£J\1fta.Jli140!I£J\1'5!f1 
I d 1( el ltJ_J ., ft el ~ elcl el , !It C: ,J 

Pl1\1 1 £J1~L'YiftEJ~ft1!111.JLL6114 n1!Jft141Jft"t14t.'tUl\1filfil11~ll-lfii111.J011\1t.OftLLft::L\J14ft10ft!J\1!114 

L~enn11A01*1L14an't*tu:d11 Scientific interdependency Lft14 'l!f1!hLfil~ (biochemistry) 

ft'l~Rna (biophysics) fl1ila (biometry) f11tdiii (biostatistics) "WqnvLfiiN (phytochemistry) 

L'VIfiiL'"Lfl~ft1111'W (biotechnology) -,a., LU14&1'14 

t 14J1'l-ll:fifi1~'VI !J1 LU14ft1!11!1£J\11'YI!J1M1ftfli' i£JijftLLft::L~£J\1111tA1\1 , ~\1L tl.'" 
t111nc!Jn11wfia1~11n~J~11~aauua:e'l-lli14lit~EJ'56n11Li!l14JU.UU1'YI!J1M1ftfli' (scientific method) 

u.a:L~!In1:U1'l-lln11'VI1\11'VI!I1R1ftfli' 

n'1~\J'lUn1'1,.1\11\1EJ1fil1SIA.f (The Process of Science) 
"" . . ~ !'J. d ' d _J ~ e1 a cl el ill I. !'J 1- 1ft f '1 e~a.J 
1'VI!J1fif1ftiJI1LU'UtL1£J\1111'VI~:n1!JL 'YI~\tV!J!f1PI~fii11~L!I1L~f1£lfii11~LtJ14 1J L 'Utt.ftOL~~!I'l-ll 

fi11~Ltl'l-lt1'YI!11Ff1ft(;li'lf'"Lii61'J1nn11tf\1a~i£l~a~lr;l~,nn11i\1Lnfl,ua:n11'Y161ftau aJ\1ltJiln11 v . . ~ 

aauA'-It'Y\1L'Y\[;J~at'"L~\11(;ltl1i!l~1nn·hn11fil161filtL14't1;atJ,:~1tun11tULLU'Ual't1a!J ua::iaa1t1 ·. 
"" "'ell e~ ~ a .lei .I !Jf ~ _, e~' C: ,J l e~ 

'V11\11'YI!J1Ff1ftlJI1'VI t;l'"14 EJ1'Ja..011L'uftEJ'-ItU'uft\1LLO !\.!JL't1(10IJIEJ\1!J\1!114 61 v 

1Bn1;\11\11\1EJ1Fl1Sfl.f (The Scientific Method) 

u n1'YI v1 fl1 a-~{,.,;a ~ffn1!11'YI1-3i'Y! tJ1fl1.tY~{ii1i n1"l uff1-3'111'111tl"l11J"l111~ tl\! a lu 

. anl:IW~~ Lilu1$n1"l'Y11-3il)ll1fl1ff~{ 1~11 ;lufil1 flfl~1ltlV11V11V'li'tJVlJ intl"l~111fl;f'ULU'U 
~ w 

1:J'VVPlf1'tJ (hypothesis) LLa1U1Ltl1ff1111~J1Uif'hhhn11 ~ln, "11fJtrtJV ( observa.tion 

and/or investigation) ,.,;a n~nv~ ( experimeat) \11ntfut-3l81Na.U6-3fl1"ltY·Ufl~'l11a'Yifl·atl-3 
& I f'l ., ft I / • ) ... ., tl ¥ ., ., . .,. .., ., 

111u"l~111 fl.Lu'U '110 n'lu \.concluslon CJf-3'\Jtl ffl 'Uf)1~\l:a'()flflflfl-3a''U1Jff~'U li"lfl'Ufl LLV-3 

tl1J ff1111 ~Jl'U rhilu1,) '111nii fl11Vlflflf)-3'H'!tl i-3 Ln ~"'1tlfl'l1fl1tJflf-3 U~L~ N flff(Utltl fl111 

l'Uth'Ua-3 1~ u1 ti'una1fi1ti1 N atY1tltTu111tYi1-3iiJu nqJJQ (theory) fi a1Ult1 i1a U1-3 t'lfu 

'Yit'Jl:IQLCJfaa li1n1"lff-3Ln~ ua~'Yiflaa-31flv L~11'V1ifi'ff 'l11aLfl'U (Matthias Schleiden) L~fl 
1 ""1 .. .. ... ,. fl.f1. 1838 f~Vti flfltl"l 'l111'U'U (Theodor S,chwann) l1Jfl fl.fl. 1839 LLfl~Lflll 

l"aavJ uvJfl'lfi' (Rudolf Virchow) L~fl fl.fl. 1858 Y1(}1!1Qfl1"lti1Lilfli1,~Ln~~1n'l1anfl1111 
flfl'·h ;ii~l" 1 tfuauLil~-3fil1ni1~~ii111tiau Yi1n11tY-3Ln~ua:l1~aa-31flv '11tlvtftl1tYL~ai' 
(Louis Pasteur) L~a fl.fl. 1865 V1CJ1!1ijfl11:i11-3'Jfl (homeostasis) ii"Hanfl1111fifli1 
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~\ILL1(;1~EJa.tJl1tJL ~11\ln1t~&i1'i~eaJ16l'l ~'Wat~tln~ vhn1'ii\l~n~LLa:'YI~aEJ\II~t~ Inar;i LLui~1i(;l 
"' 

(Claude Be~nard) L~El Fl.FL 1851 'Yiq,;~11~'\.1.1n1'i jl-.,inF111a.t~~11 ~\lil~1(;1~\ltl1\l 
iJU'i'i'W'lf~,;11a.tn~ LL~iJn1'itli'tJLU~tJ~Ltfl~JtiLLUUn1'i&i1'i\I~'W!IEl\ILLt;la:!fit~ vhn1'iR\ILn(;lt~tJ 
tt1aa ~1-n~ (Charles Darwin) L~El Fl.M.185B LU~9i~ 

n~11ltA'11 15nTl'YI1\11'Yit~1Fl1fl(;Ji,f" tl'i:nEJu("'J1nn1'iLro1a\ILn(;l'YJ(;laEJ\IJ1J1 

vta1EJ 1 'YI'\.1. n1'iflf1\lfl3-t3-t~j1'\.I.LLiTYl(;lflEJU(;I13-Jfl3-t3-t~j1'\.l.~~ LLi1~\1~1iEJ~aa.t1flctl 
I 

o d d Ill.., .., 1 ·o ld 

fla-t a-t IJij1'\.l.tJ1\I L 'iEJ\1 f:l1'Ja.t F111 ~ flEJ61 F1 aEJ\1 nu ~a!IEJ\1 n1'ifl\l Ln(;J'YI t;1 ~Elu LL(;JU1\Ifla.t a-t (;Jj1'\.I.'WU11a.t 

F111a.tcft(;ILL~\Inu~a!IEJ\In1'ii~Ln(;J'YJ(;JflEJu vht..;fla.ta.t~j1'\.l.in,;w:~9i'EJ\I(!nEJnL~n1 tJ ~1EJL'YI~~n1'i 
a \I Ln (;l'YI~El n1'i'YI (;! flEl'lJ LU~ittitfi-l'?J11 fla-t a-t ~,31'\.1. ,f "jl F1113-t fla.t'Ji\lvt~EJ13-i un1'YI El1 Fl1 fl(;l{~\1 ~ n 

13-iue:Jn11iEJ~a~'i1U'i1a.t11A'Ltl'\.I.~\I~~'J'l.t~~~~F111a.t~n&lEJ\ItJEJ\I~a.ta.t~j1'\.l. LL~fla.ta.t~_!1'l-LEJ1'J1!A'iu 
ie:Ja.t a~'\.1.~~ 11~\113-itm &1 El\1 'Yh L ..;,Zn Flt;1~1\IF1'\.I.n ~1111 1no7P118vtfR€1i€1L nvv1\1eJUL uue.lf.iflWtftJ€1" 

"' "' 
n7'jflnLNnaNNij1u~lli&~;.~L Ylf1J&Jfi€1€1n l tlua; 
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