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nb_h*mi fiha `il hiq*
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 :\J ttK`S*t
]ihncho_^ `lig jl_pciom cmmo_

!@ih&n ^lcp_ mi `[mn*! R_l[
q[lh_^, !Pbcm cmhin [ ncg_ ni a_n

[ nc]e_n, Eh P_r[m* a_nncha][oabn
qcnb [ ^_[^ \i^s ch nb_ \[]e m_[n
cm[fgimn [m \[^ [m \_cha ][oabn
qcnb [ fc^ i` al[mm,!

!E&lĥicha nb_ \_mn E][h,! >oln
q[m n_hm_,N_[ffs n_hm_,!Cicha ni
C[fp_mnih q[m siol c^_[ !

Pb_ fcnnf_=I? L[]_l mfiq_^ ni
[ ]ig`iln[\f_ 2- gcf_m [h biol,
Khfs /- gil_ gcf_m ni nb_ \_[]b,
Pi nb_ ][mo[f i\m_lp_l* nb_l_ q[m
hinbcha ohomo[f [\ion nb_ ][l,
>on [ gil_ ^cm]_lhcha _s_ ]iof^
b[p_ jc]e_^ oj fcnnf_ j_]of[lcnc_m,
Bil ih_* [ff nb_ qch^iqm i` nb_
][l b[^ \__h ]ip_l_^ qcnb mb__nm*
niq_fm* [h^ nqi i` R_l[&mif^ ^l[a
^l_mm_m, R_l[ q[m n[echa hi
]b[h]_m nb[n [hsih_ qiof^ m__nb_
]iljm_ ch nb_ \[]e m_[n, =fmi*

,nb_s q_l_ mq_[ncha fce_ biam ch [
gc]liq[p_, >oln&m][l b[^ hi [cl
]ih^cncihcha [h^ R_l[ `_[l_^ nb[n
c` nb_s liff_^ nb_ qch^iqm ^iqh*
mig_ih_ gcabn mg_ff !^_[nb,!

!J_rn ncg_ sio n[e_ [ nlc]e
big_* R_l[* jf_[m_ \_ mol_ nb[n
b_&mch aii^ b_[fnb, E^ih&n q[hn
[hs gil_ b_[ln [nn[]em, Kl qb[n+
_p_l cnq[m nb[n ^c^ bcg ch ^olcha
nb_ hcabn, >_mc^_m*nbche qb[n

cn&maicha ni ^i ni siol l_jon[ncih

qb_h qil^ a_nm ion nb[n [ff i`

siol nlc]em ^c_ ih sio,!
!Fomn mbonoj [h^ ^lcp_, Lf_[m_,

?[h Eb_fj cn<!
!Pbcm cm chm[h_, Ool_fs nb_l_

q[m mig_qb_l_ ch Diomnih q_
]iof^ b[p_ ^ogj_^ bcg,! >oln

l_[mih_^*
!@l_mm_^ ch [ \[nbcha mocn<=ff

nb_ \[lm b[p_ ^l_mm ]i^_m<!
!?iof^h&n sio a_n bcm]finb_m

\[]e ih bcg<!
!/ nlc_^ nb[n D_&mdomnnii mnc``,

Uio ehiq biq go]b nlio\f_ q_
b[^ a_nncha bcg ch nb_ \[]e m_[n,
E` b_&^ \__h nqi ch]b_m n[ff_l*
q_&^ i` b[^ ni mnc]e bcm`__n ion
nb_ \[]e* qcnb [ l_^ lc\\ih nc_^
[lioh^ bcm`iin, C_n i`` gs \[]e*
>oln, =m cn cm*E&g m[]l[`c]cha gs
`[pilcn_ ?finb_m ?cl]ocn ilcach[f,
=h^ b_ ^i_mh&n fiie b[f` [m aii^
ch nb[n mqcg jlak [m E^i, &?iolm_*
b_&mmc]e,!

!Sb[n [l_ q_ aicha ni ^i ih]_
q_ a_n ni nb_ \_[]b<! >oln [me_^,

!S_ff*! R_l[ l_[mih_^* !\s nb_
ncg_ q_ a_n nb_l_ nb_ moh qcff \_
aicha ^iqh* mi E^ih&n nbche q_&ff
\_ [\f_ ni a_n go]b moh, I[s\_
q_ ][h a_n [ b[g\ola_l [h^
ai ,,,, !

!Jin om Scnb bcg Pb_ \i^s 
Sb[n [l_ q_ aicha ni ^i qcnb nb_
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\i^s<!
!Kb* domnjon bcg ih nb_ \_[]b,

S_&ff `ch^ [ m_]fo^_^ mjin* fc_ bcg
ih [ \f[he_n* jon [ \innf_ i` moh
n[h icf ch bcm b[h^, =h^ mjfcn,!

!Ooh n[h icf<!
!Uio ^ih&n q[hn bcg ni \olh

^i sio< Liil ]bcf^&m ch _hioab
nlio\f_ [m cn cm,Hiie [n bcm`[]_,
S_&p_ ain ni l_g_g\_l ni jon bcg
`[]_ ^iqh, Kl g[s\_ jlijj_^ oj
ih ih_ [lg* [m nbioab b_ q_l_
]ihn_gjf[ncha nb_ m_[, Scmb q_

]iof^ a_n bcg ni mgcf_, Fomn [
mg[ff ih_, Jinbcha lochm [ j[lns
fce_ mig_ih_ hin _hdischa bcg+
m_f`,!

!@c^ sio _p_l ,`ch^ ion qbi b_
cm<!

!D_ m[c^ bcmh[g_ q[m L_n_l* E
nbche, Kl @c]e, D_ ^c^h&n b[p_ [hs
c^_hnc`c][ncih, >on E ][h n_ff sio
ih_ nbcha `il mol_,!

!Sb[n&m nb[n<!
!D_&m [ =clc_m,!
!Diq ^i sio ehiq<!

!Og\Ym%jbilim]ij_m m[s nbcmcm
aicha ni \_ [ \[^ ^[s `il =lc_m,!

En&maicha ni \_ [ \[^ ^[s `il om*
nii,!

!@c^ iol bilim]ij_m m[s nb[n<!
!Ji,!
!Pb_h qb[n g[e_m sio nbche

q_&l_ ch `il [ lioab ^[s<!
!Pb_ `f[mbcha fcabnm,!
!Sb[n `f[mbcha fcabnm<!
!Pb_ ih_m ih& nb_ ]ij ][l

\_bch^ om, D[ha ih* aclf, S_&l_ ch
`il [ moljlcm_ !

]ihncho_^ h_rn cmmo_
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O_lpc]_ [h^ l_j[cl ih [ff g[e_m
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<M] BN\Y 7XRNOY
C[s lcabnmila[hct[ncihm [lioh^ nb_

]iohnls [l_ ]oll_hnfs nlscha ni [mm_mm

nb_`onol_ cgj[]n i` nb_ l_]_hn Oojl_g_

?ioln []ncih qbc]b nolh_^ [ ]if^

mbiof^_l ni f_a[f _``ilnm ni [ffiq bigi+

m_ro[fmjlin_]ncih `lig johcmbg_hn `il

m_ro[f []nm ]iggcnn_^ ch nb_ jlcp[]s i`

nb_ big_ \_nq__h ]ihm_hncha [^ofnm,

Iimn [al__ nb[n nb_ I[l]b 07nb lof cha

ih nb_ cmmo_qcffhin \_ nb_ f[mnqil^ ih

nb_ g[nn_l* \on cncm[fmi _pc^_hnnb[n [

j_mmcgcmg b[m ch`_]n_^ `onol_ f_a[f

_``ilnm, Pb_ mioabn [`n_l f_a[f pc]nilc_m

hiq m__g`[l i``* ch^__^,

@l, >lo]_ Ri_ff_l* _r_]oncp_ ^cl_]nil

i` nb_ J[ncih[f C[s P[me Bil]_* cmmo_^

[ mn[n_g_hnqb c]b m__gmni ]b[l[]n_lct_

nb_mcno[ncih,

!Blig nbcm̂_]cmcih cn\_]ig_m ]f_[l

nb[n ch nb_ ?ioln&m pc_q* nb_ n_gji i`

nb_ ncg_mb[m hin s_n gip_^ [fiha mi

nb[n \inb b_n_lim_ro[fm [h^ bigi+

m_ro[fm][h [pic^ \_cha ]lcgch[fct_^ \s

f[qm `il\c^^cha `ilgm il jlcp[n_ m_ro[f

\_b[pcil \_nq__h ]ihm_hncha [^ofnm

]iggihfs jl[]nc]_^ \s 6.$ i` iol

jijof[ncih, Och]_nb_mi+][ff_^ &mi^igs&

f[qm [l_ ]iggihfs [mmi]c[n_^ qcnb

bigim_ro[fcns* q_ ][h [mmog_ nb[n

\cainls b[m n_gjil[lcfs qih ion ip_l

]ihmncnoncih[f _ko[fcns, S_ [l_ ]_ln[ch

nb[n nb_ ^_]cmcih qcff hin mn[h^* [h^

nb[n nb_ lcabn i` bog[h \_cham ni
jlcp[]s [h^ ]ihnlif i` nb_cl iqh \i^c_m
qcff \_ _mn[\fcmb_^[m nb_ lcabn i` [ff

=g_lc][hm, !

!En cmhih_nb_f_mmh_]_mm[lsni jichn

ion nb[n nb_ Qhcn_^ On[n_mcmnb_ ihfs

h[ncih ch nb_ =g_lc][m [h^ S_mn_lh

Aolij_ qbc]b mncffb[m mo]b ijjl_mmcp_

f[qm ih nb_ \iiem* [h^ nb[n nb_?ioln&m

lofcha cmj[lnc]of[lfs mojlcmchach pc_q

i` nb_ ijjimcncih ni mo]b f[qm \s g[dil

ila[hct[ncihm ch]fo^cha nb_ =g_lc][h

>[l =mmi]c[ncih* =g_lc][h I_^c][f

=mmi]c[ncih* =g_lc][h Lms]bc[nlc] =mmi+

]c[ncih [h^ nb_ J[ncih[f ?ioh]cf i`

?bol]b_m,! @l, Ri_ff_l ]ih]fo^_^,

Bcp_ g_g\_lm i` Diomnih&m C[s

Lifcnc][f ?[o]om q_l_ [giha 42 f_[^_lm

i` nb_ a[s fc\_l[ncih gip_g_hn nb[n

g_n ih I[l]b 05nb [n ?bc][ai&m Ds[nn

K&D[l_ Din_f, Pb_ joljim_ i` nb_

]ih`_l_h]_ q[m nb_ _mn[\fcmbg_hni` [

`_^_l[f fi\\s ch S[mbchanih* @,?,* ni

jomb `il \li[^+l[hacha f_acmf[ncih ni

\_h_`cn a[s j_ijf_,

Pb_ fi\\s qcff ^cl_]n cnm_``ilnm

niq[l^ mo]b [l_[m [m l_mnlc]ncp_cggc+

al[ncih [h^ h[nol[fct[ncih jifc]c_m* f[qm

^cm]lcgch[nils ni nb_ mchaf_n[rj[s_l*
[h^ [ `_^_l[f \cff hiq j_h^cha nb[n

_rj[h^m [ff _rcmnchà_^_l[f ]cpcf lcabnm

f_acmf[ncihni ch]fo^_ !m_ro[f il [``_]+

ncih[f jl_`_l_h]_,!

Pb_ e_shin_ mj_[e_l q[m C[ls

=f^lc^a_* [ a[s [c^_ ni O_h[nil =f[h

?l[hmnih, Pb_ ]ih`_l_h]_ q[m ila[hct_^
\s @[pc^ Cii^mn_ch* jo\fcmb_l i` Pb_
=^pi][n_,
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Uiol g_mm[a_ b_l_ qcff l_[]b nbiom[h^m i`
a[s j_ijf_ nblioabion P_r[m, Pi [^p_lncm_*
m_h^ *()W j_l qil^ ni S__efs >off_nch >i[l^*
Pbcm S__e ch P_r[m* L,K, >ir 00/.2*
Diomnih* PT 55.05,

BKN O=HA
E^_[f a[s ]fo\ `il m[f_ `il g_h* qig_h
il \inb, Hi][n_^ h_[l ^iqhniqh [n
1..5 Pl[pcm*Diomnih* s_n m_]fo^_^ qcnb
finm i` ch]ihmjc]ciom j[lecha, Boffs
`olhcmb_^* _kocjj_^* [h^ l_[^s ni ij_h,
Khfs h__^m [h iqh_l [h^ fc]_hm_,
#/.*... m_ffcha jlc]_* #54. gihnbfs
jlij_lns l_hn qcnb fiha f_[m_, Bil [h
[jjichng_hn ni m__*][ff 7x3* Il, >f[]e*
304+3111,
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S[e_+oj ][ff, =fmi j_lmih[fct_^ n_f_+
jbih_ [hmq_lcha, '5/1( 304+45//,
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Uioha nl[p_fcha ]igj[hcih [h^ b_fj_l*
Scff nl[p_f ]igjf_n_ Q,O,=, ch forolciom
nl[p_f s[]bn, !Ooj_l! ijjilnohcns `il
lcabn aos, Iomn \_ mnl[cabn[jj_[lcha*
b_fj`of c` g_]b[hc][ffs ch]fch_^, On[ln
cgg_^c[n_fs, O[f[ls [h^ _rj_hm_m j[c^,
?[ff '5/1( 301+5542* [me `il !Nis,! O_n
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