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- \!lt ,\at 4e.r1 d) t4)rJ

,Vl , c,)*
( g,*) g,t

r,+ .iJ:jq JjJ i.i!,fr ,r_li irUll ; q4i\ ' t41 u'B)4
i,, ,4t ,?"tt ,.,- . ,1,\t b. +- #r oli rri qJ<Jr . dirr ri

. gtlt ,ir 
'1.:i

'nlnJl pN)l oLt 6t J@ !) Ir i,t dill ir..!l !-Jl FJI
. Jt<J rl ,i!, iJ, \ A!'1 sLt aL._r

I o|rpil\ b*Jt
Antie ) !,<])1i,.,.!.J,*J Jr!!! !r i-Jl,:-., r-

. ( le.trcn

i;|J"i-,iAl&"
-/ u J:{rr r{i<.: rriLJr Lrrp_ J4,uJk , ' b 4u|r-



Proto srar Ji ia ' t+.Jl et
cLr .,5 l.j:ilq iJj ;i, t., L-+ .J ,l+irl .X,rL i,jt *

. 'f i4."al:rtllt rri,tJ.i,'
Hydrcgen peroxide G{2o2) i6.rrr4l $t*
j l!!r !4,,r!rL a.Jyl!- ",<ji 6iJ r.& ,lL +,.
; 'Jt J.ns itlt 4!4 a ( anlisepyic ) ,..1J i-iijJld'-

' eJl"J] l'r

Nifooen - f,xins bacteria iu, iJl ir- L it-
J*r !r, iJ,ajr ,-rLJ or.rr.:lt rt ,;brlj s' jt*'t'J"s,.

t.---,r'..:?t "a* i,- 
"i,t;t. ,t ii:at;+ Ja.! r,

. ,5'rlo!,ll lr.,i=*

PH
!r!1ri irlr Jqr, j rlri \L Jl )4 u c4rc) ct:i.
i|" drl i! -E tltr Jj!.:ll {l.lr ! v dJl J4 . orJ*ll L.,
LJLj srlj L.1' v !i ri.ll i.ij orL t lJ !-inur r,l* Drlj L.iJ V

. J,r,.I

Prote ,E t't
t,.J 'r i,t,t- it rjltt LJ)nt eq ) r ar+,tl
\tu;aj. ir.\t -,J,J- i'SrJ q2+'.tnr t4\t jbt- o\r,
;L;) rj N+t' 4.-3j b-.'A);E b- J ri st oL.;l

. '4t olltsJt "1 LLt ,i)



(.)

;,L^4t+ o.'.1-1jt 4A tl .At o\-., J;L''-.it,; at jrt

,i.fvr ol,.ll ,lil ; atjj vl .r! llF dJ +l rs ljl , J.LjJr -L] 'lrl
o-;l.t lJjC-;Y'3E rc'!- Jir+,iJ rlJ "Jl-rrr"iJl.ri

. iai;Ji o q.!.jlr .ri JJ! i!

BrEdirg ,l+{r
.L-ri- L,jJr J c,! :-L-r i--r +1,+ J'.jJJ...j,i\-r
-,xr'e- J: rr, J.-r Pa-?-r)";rt.\-atn+

" etir;';'i1;
Crossbrceding !Jr- !-!+{i
ti\j'f ,r q-Jf -iL! l;! '.-4 i.'.n- .&i e. Q';
rL.]rurilq? lrJl.^{iri J, , iJi! Ul, u,Li ! + ClrI L?

. ig.:ll gl, !J.'; rr+ !41riJlj.!J . )l- e, dillJLl /iJ

iJ-;
.r;i Jr i.,!ii r" ulirr ri :ilLri Jr-uj i.I-

. i_,-,
Lt. )t o' !

t;{ . or)'!1 iJ"s u'.r4lr i,J,,l J:<]l q: 6l,jll :JL sr
Ji r-.irJ-r, Ju.i.! i!,-,ji: ,rJ -.-ii ,,j.;,!rJlr'rr!.-Er

. ;rir c!- .r" i!.r i)ur ijut ., ,Lji Jq,!r iru iitj,

Dissiption



eLlr Jrlr [r,r+ Jr<r Ji !,5J iJ.lcr,L! ji U}F tr,j !J.Lj

,t f lljllu!.",lll! rLjJ . Lrr rL>) !l=J cLt., \jJl.t,ltrri,

;Ljill salt)1 br) -.41 pl j Jl4! I rJ+! ,:-,J qJ.j L_.l! I

{r ri,:,1{ r i-i !L:,KJ !i +..-.il -. rlj ie..jrl-- c..ri r_LL
i!:rJl,J! JjrLd.ili Jir Jj(-r . lr=j i L:l lqJ oLt ,:,. ru!

. iJr!J.E!l;, c.. !r;i i, iLr r ;rL1 r;Li-41

Jnl /U! eL! !5-:l 4-,Jrr+.Jt J5 ii:ir.trLnroL j )uJr;_L
. :jLLllr.;J iJ \jlll it ..lr ln .&f,.,r:lJL pJrtJr

SIlonr.Lf eoI. ccncrxtron s.rlj i),Jtr , L;liL Jj

-iblj

nru rr, , rrlle l'!

u J..:, !.ri, r,li :jx

!rt)r j Jji -Lxjrl ,r! i).r Lni oti,t ;! 4<,, ,i ,l!1 ,1,
. r.a-D ,:, & ,i.

.=j r&ir rnii itlr ,Lil j +!+.J. cureri+ + i,r.J-;j!
tb. s*ti4Jl nirrl j4.'\S;l.Ljld.L u)r.-tt!B.rt; iU itp
. JL-J| ;;!L L4i s+ dr.i! i,/r r c, ,, 'tr ,ri 

"r iu i", ,*

oLl, f u 1+ rrJ^l L{-4 c, . I2L iur ou} !j .LrrJ \jj!
orr:rr JJrjr jl. . i.r,iriui ttt.vt o\, \r,jr E ur) 4e



ljir:Jtr L4l u+ J.J r!i! ,r.rl e 4 i!; di i iur !' o; rr+
ij, rli,j"L srji Jii dJ! orLi.4Jl ijl:l I i)1,11 i JFi - -- *-!.U

( -l -El ) c- Lcl,L'

(e)
,r-1r.- Jt

,ri!,,,.:r ,, i,urc!r! k!w-,, t-? \r *l\,'n<
. rrj+ie r;r lrJJrl 'rJliieL^:

Theanodynanics ti,rl,rl K""QLJI -,&l) L<+Qry!l

Cosmoloeical co.slan1 jJS.Jl&1.:Jl

J4 s+ r+jg o)L+ e!:1,-; i!..J2i /lErro!!.Lrl&U

r- LL-!"r nFli,i lul i+ . clu l.. r! di uttk-lrJ oJi
. .rL:ll ln JB,l i !.!,! 6::i.i 'jPl

pll oL! i/ eJl di. u-.i Jl siJl}r J--! o!,!rill ovl- rll
. ,- irl,ll dj t.l +r all rl" !!C- ,tit 6'r iU

{e)

Glucose ( C6H12)6) )Sj2
, p.rJ Jr'i,rn Je!:rr lir J/ ta \1)t t a S)t :,. Lt



' J"'ll, r'l,jll

Grsir ,+-0,t.* tFo . 4t_t
( quaflz ) ,_rly' Jr' J}s.-r .r.-l -'ra jur,;-"1' ,r. t-

. ,J,;) rllJl,r )Er ( felaspar ) rL-!. J

iPlql''i ' irlt+l
. i,}<lr j i),'.rri JjlL eLJl J, l,e :Jrl.:Il -jll ii d.

Iceberg ,J+lJ+ . d.tJlJt
- , ur CL- ;i i)Ul ; ,! . el!:.]j j i& iJ+l ,i/ Lr; iLt
t+ !, 

^/v 
ui+r uJ<JlJ+l .* l/ \ Jlr - uui eG.nlur

. , ur c!- !j L-r. dl'Jl

Moleule l,tv.t).s.r
i/* i5: ,i +,j j. n-irj jr<,r DJ Ji- J* r+ .i,i

. ,:ri Ji u,<l i L{rLr) !,Ji bLrl

oq!,, irLr eriLa 
r 
qnl etla u, P.1AA\ tt-

19 e,l, (+:-LJre1=I--Jl,r- !u j,j. r (Simuyation ) rLJ!.,

Deoxyribonacleie acid ( DN^) aeJ-Stnl a;l &,9

(c)



o+,-! cL-J + i.!- il,r j oLall i---, f lot,,rr !r
JL4).l ijLri rL!.J #J 6' l=1, tD e),r aJ* B! tai

*r+t r,J u iS') 41 grrl C+ sr !.r uaL- sl,
t, )' i- - b j*.,.!- t&, j. 14 ' ij,:\'r)J.3"

. ( RNA ) JrJllrrl.'!.U j (DNA ) LJtlrJl

Ribonucleic rcid (RNA J

oU:_-, i,-Jt; !t-J iJl r"),l e. ," o.-,rt# \3,.
i.!_leLjrr

Cell i$
4 rlr t> Jr r;;. , <t;1t j tltJ!i+' *' !

l.Pr fjt;l g-!a .r! L!.1 . U; I Lrl !* rj)LJ:-i

(t)

r+ ];:r j jlrrl f L,e ,1+i i ., ,t t-,.) t };'t+ ;t Jsil
!.Etj :r-J L:lL ijlle,tr,r,-jl ;i, i eL.-+li,, U

Inncrired chtualcrislics

,^Jr j+. :'. J.Jl -lt:'! ;jrpB.-.--Ur - ;-1" rJ _l



. N\lt a.t 6" ;lt s)l.iLJl6' t;r;dt. ll
Moho rovicic discontifluity JlL ]1;
,tt-,, rs-i nJ -4\!1\i-t-t !,r! i,-! qi J--i" ljl !J
r+!. iiEJloli! ; LrJL, :+Ji--J-rriL! nLL<*l:!-!

' lt E o.4 4tj. i:l i.4'tt otA )V'ti?

(r)
i-iLLllirl,ll ,rLrr

L!1, rta ;rlr ,-,),ljl }J .rL|l|..-ll,r- lJ* i,+l 6.rJ dqt
. ;r- {i! \rir! l,r r)lr r,r'Jr .

, r--olood.J ,r!t,
:-J, r:r r!L-,r r !r L--Y r.j- r! JLli rJllrdrlo j srirlJ

4 i!-J i*-: ./ L...L- +_'.'.tr
Clobul .lustcr rr+ ()r ) irr
L: r,..L .L ji ill i! L,,ru d4 n r4 o"',,J i,*

i;4 :l:..4 Lt L]J i,,rj 5r .rrl,{<-1 ur rr' :,Jir

Gcrlc;cLc e-Lr;;,
iJ.]t fj )t \t,- eiJ e\n v aa \: t ;'

Mik$ay !l,Jjll!. r! , irL:.ll!J,

*,r;j.,,.,1 q. q i*! r,j-nL "-J 
q? !.r.:r ;,rr
.CiAr.J1?



'Ihemodynamics tt=,t+r.#t , i,JLll KrLlJl
J;tr : uUrl, :-J>' lir.LJ + su.,t r\ !.j4 +EiJl |J!.rl !. Li

.. el J,i.rf i c.)t nttr;tlt -.;tt lP

( ,rrr!! ) lr?i
+ullj :r+ i!.n JlJr rl!. rs u:llslrJlJiot.J] )!

. , at) alat ov, .,i t4.J aijrr Lr=.LjJ ilrrrr pri , r&Ll

(,)

r+r i,!:rl le. r f, iJ+r? j+" L)tl irJ-, ol-lt,l r. i!--i
. eLjlr +r i!,y 5l ,l J{ ). ,i4 . \,J). 4t2t' etl,

Rihosome-."".."---"

!; q:+r !3:.E:r fjrr,Jl.JlLrj !, Jrt j-JlolJrdll
. oLr" , Jl i'Vl ulL,rrlc+

(j)

L-)it w)1
Jtp t- ' j.;\t tlt -itt n lt r--.at i atlt !.1
J-ti .5t! ,* 4i i* . tG r,J. Y . j, s{:jL rlj JJ.i. r . .

Tnas- ) d(.-!rJ.ry!r,.,lt rr)t. n, , rla'nti Jt ti.J
Ju- ) ,r,t1r,-..rr.^! rL" i,,+ \vo j.t srJldjll ( sic period

u;!!lrlr r;ir rL! J,L \ r. jJ ur:rd.i-.li ( rassic pe riod

(i)



rL:r.l- V. & orJl,Jjlr ( CrctaceoDs perjod )

-dr .-.Jt

,-,.)t it,t.;! &ra .4*t s,)1--i:rt.; L"t t-11

.1, rJ.! \. . i,, e. r4l- ], ui ( Cambrian penod ) .,1,,..!
* \LurLiVt ,+ n t'.!* - .G bt Y ' Stt i' o$\
eJ,&! . L?)tl .rr'l! slrF,,, lorir,"r\ o\tli- o- .t,h)l
!!i & oL!! rU i!"1, !. ' t" -.;L !- orl ljr dj L'?iJt-!L

.rGlJ,r..JF'!-

d, v . Jrr i! i+ lrril eJLl s.)*t e)rt ,j .)\!t v)t
j !t- lr,+}! !,lrrs,L-J e!), 4 ol \tial b.lL. $2tr tV

-i.L)
* l.a! c5) y.; i' ;;N n- !- ,rr lLJiiJ I !. iDr-

. - dl .iiLll Jl-Jlr e-LrL i,r,Ujll li.lrll il,- fr ' !r'r('l

(.')

Light year 4*'r-
\u\; 6:tt r)-;Lrr,, #l;.y'| q.4 JiijLJlur

. ii'r\ J. J)i.r- r. r:rl i:l $ C.,;-t / S ' ---

Lj:l.n t'+ ) t, -rJt ) t )+ / t

r4t \tiJt ,* cB ,4 t-'/3? Jb 8i rJ i'Jl)t;! )t Jb



-i-ljj]l :J)L ,p ir+ olj- q".j oliJlrir JjL.j ./ er+

'!dt s! r) t rt- n t \ Radians ) i,J.!j

!ry'rJ*)-

-Lnl I, j,rLJ !F!lir6 r; LJL- fL.i dL ill!.!J f
df,r lrt .rL s-.l..ll l-.Jl e J L.r)l .,r' er u'J I iil'Jl !_'Jl e'L

. ;jL!r-rr LIP dj ili:lloljUrl!*

cr.r. - 4ttlovA qvt r'+ - !. rr! L rJ i'j\l i-!l
,rt-_;J'rr C.L- .* .+rr+ i/ -i-.t-)t'*/>'ii-C)i4j

J-, :'J-

:p-r.Jr li.J 
"L (-. ol+'rG * J- iI: LJ,L -bL-

sn.rose(C12H22O11l

)i ,--itl r- v d-r t\^rrgj LJ,i sjlr.rrulJt-JlJ}

( ..{j ) -l.lr
o;Jl (rll3:LrJIr l+t rj+ru)lJ 6' l,;i e Jt- \tJ,' t4



JjJL?.jP r:L L+ LtU lJl&? q+-

ri'.J q- r/,; ! -! & r:rrirr,: +i ,icr.i
r . DNA r... J-Jl .,J', 4!.1',-r*-. i".ir, "r- r-€Jl i

(id .n"Fl- j. i-rt'oJ= u (E:

llhntrlt :!,
i5! i+ .. iir.rroJ*r , cr. at t!.,tt tr-l otl*;t-/
u- al.lr iJ.a Lt i.!!.1-+ Ji-!t \tjJ C, at 4? Llt\ b.
!p !S-i ! EJU-L !l.i )r., "i.l"lrClJljU, , iirr.-.J iFiJL

F ntt s, ilt i:. )ri4;llJl^.i ra LLrYljlJ u 
jll,-rl

. L,ni tL nrr ,,- ri Ji JIrlL ijs r.:i rj.lr

,-i .;)\-.Jl

(L)

+tF oiJjl ll: trJl ,ti:.t r"-.!j i^--,r,r:Jl i,. ,$r iial #
Jt p:tt J, *1tS i,J, cLr.lEr Jr,:.r.Ji i/ rr=Uror: i,J!
t ? "!,l^{ 

l,l^ )!)jle ,!j.i iriJr|iJlou+ !i !-:r ;.rr
pi rr*i i,,- .-), Y. . . Jtp J1J-ai bL- \tp'a): UJ



i.-3t -rl
gfltt :t: u!.. i+ s:t ( Paleozoic ) Frnl .,,rl j lll rr!

. rG j,!. r. . Jlr ! ul sL;llJ- qvrld,B ou_]L-!

LL-ll l,rt a dJl rull L# .+Lr C,:,]l . Ul rU* i+L i,i.l,t ii,n
. :4dll ilLll 6LJl u!" ts-:.lr . ul Jut .j:ji ,.1',(; Jl jr ;r'vl

i5r JJ &.-ii ,.;'rl llJL, r, qr31 6L! q-i jl orii jE
t &t ,Elt:-".6

Insrincr itj
Jr LU ,,!_r.j+.rr4 ee dJlt' !'J^t tsrat i. e,

' il,-rl,jr oi jjl4l blJii..jl, J-l*

( L)

(.i)
Big bang ,,J)tinll
'*.., .- r' :!i. L-1, .j 

^- 
lEj..- .-.Jl. r' jJl d'- i l,! : j;

. c,rt )r._.lt dJ ,rFt c! j r+

rLvl..*J -Jl tl.i -ll-,Jl -lrLrlrl,Jll\Jlr*)1



Photon l)],]'l
;-ti --),5 dJ rsJt J irL<Jr drlr i-- JL :-jLL ibJ

Speries
"*L| o.tlLt) blJ| .t a&t si 4.t*. rtt ,i ntrr'ep

. :jr.r Jr-i el:) r.:!lr er ,q ilijl . Lr! c+ l+1.,

qy. (j ;+ o. JL,<Jri &jr ra n '!- 8j- ":. t*
JB .r ,rrs: /iirl Ji ar,J;l ria , i.Jr i,r-l! i,LrrL o!1ll

. r+r, r+rnU'+ .L-r ,;r JLirp LG- Jtt:.i.v v

.,.)L {_tt ,t \ o'\t ) eq Wl ,.n Jt) ,t-at

iL:ll

( f,t , "tiL-i 
) il...j



rjr ourrllr!,j si (l,osn,on, orJp--j! .,,!'(4 i)Ul i|i
rr-!- li . (a mtrtun, rLirrj:ll !,JJ kndP roLoNl slJr-rl
nt ti,.4 e€4,VL1.; jr1 Lr, Jt ! !",:r u)ltle-+l

. uL iri i,- ; L{.},1

CoDservaiion of cncrgy Ul-LJl. Lii JiU
uiir , (il:, i," Qrr+ u ri) :jLLlli,i G!" !"j? ,rjll .a+lrJilnr

' r! j' .rlLj- J'

Electrotuagnetic Force

J-ito J,.jU
o ,Jr rL.rl irl Jj i./ Ji 1--L "i-ijJ r]Jl JrL, ilJG lzrl
q! J^ajr c:11;iL"l c.!+!-Lr qj+if err:.lrclir+r
- .--tto,J y'J-r j,-ir !-_,--JlrlrJlj'JI-,4

( -r-.lrl) ;.-l -
--,', -..|?

cjiq ;u .j ur oL !rL;j ,rrjll ,rJjr ![r!l /dl-L- ]i i #
Ji- )-t4 -\t - r'.+t . 

-,;lj!:lJ 
Jle;Jr.i *i; r-

(,j)
iiUlrr, irulnj

Hrbb.l s hs,

. !L!J sU:.r j)+ !l+ 4 rr.t u-l ,i!



arLjr . !E! .;l?I trt! uur (ri d, u"Jl ii:t \ r r! r{:L-t

rr Jn ,, \ Jl ,,, J, .a,i rjrr iiut

Elipsc ,re-j\tLB
. u* * J+c*:t:t &r!- r. e.r,rG" J(-

Newlon's laws ,S,ll 4U , d, qU
. fL.,)rirr. j 'j,:P 

l{.,-:JrJ iDjrl,,Lrr

:JL.:J

(':l)

fJl il:J r-i ErE rrt-rr nul i/ na t* Lr:a t ) Jn s,
. ttrlri) !.^t,."., J(l r!,+! nL dlnl] r+ uI!

cdricxl D. sny or rhe Ucire^c Jr-<Jl ijU<J 4,11 i-.ijl
rLr c, LcJ il}sll i) r, crj ii r.t L.r:j t,l tr uiJr i,jtJr ijL:J sj
!J nFr ijet orL ljl . ,rrJl julc !- u sli a, eaj l.jr'p
Ljn .F c* du j ,j- r.ij rjL 1j!r ;,Fr e+ ;2,,} i-:i|

.rrl-'\ ' -j;irr-jtt-- -iJ .j ;t,rJr:,



Chromosome

J--i ir,.:rrJ.;rr i.:# )! .+, LJ J* ,t ,tL.l* 1+
. d]l !,6-! i:'l,Jl !u_"ll J*r iJ'l rLnl

;tir.llJFl
)1, Crr ijl! !J!- l,& LL.JI i-J I o., rL'J i,ulJj J}L li

i:ir+ i.. ,,r - {,"rr + J,.r)r i tA ili '4r' nV * rtJl

nL Crr ij!! !,iLr" Ls i,LJ i.rJl&,)Ur uulJ Jit- 5i

.) rJt oeut r. C)\ ,t)t .'! J/JI ,j*a lr'lt ijG C' !,nl
' !r':ilUlJb

opened Universe E:rrrrrr.Jr
i)u irr ijo.Jjr Ls i-L!l i+-Jlo$Ll rl-!i {!' !i

. lr-'lli niJl,'=*' 1zr:jr! .i''i6ll
FIal Universe J,:-JlgFl

Efficiencey i- uJ
irr-urrr, +r L jq+ Ji ,ijL r+:r Lriil 4ill#-!l!a i-Jlur
.rJ, i:r i!, j ;u ; lilJl d!!rr ' jqll ri iJul ,ir l+ 'r, .'lr

Momentum r.tlr1.-.)
Bl 

'r?' r.Jt'^\ut 4- J-t-



Quartz (Si 02) ;:-tE
t i ri Gur rr: ri q+JL i,r<,!- - .O ,-, 

". :i,,

Slatic Universe ."LrlJJKJI . -<-iE-llJrSJl
,.+ ) oJ-,'r=-! si raJr +r.j .]}ut ri ibtr r\! d 4rat'.Ju\

f ;^;\i .-')t tt-tj ,q ti Jt *.rr.1t44t s.lti b,)t e +
. +-.!i,tL.(r'r1'1.1,.1*11,..Er q*

(J)

4J)\
iL.: 4 cl.rr lrsj-r ', jfr o- isJ irj6ir', i ElJll ia-E

' r+qilPL (oLLrL J'!'Jl) c'Lll

Laser

.i-rdr--. Li i i* JLIJI .- u <- rli JLji iri

lnvedebrales oLJiiY.Jl
or--.:Ll Jr d,--n iJr !1-.!i ! o-:Jl ouljJlirj+
r:J.--Jt w'**1;i a-+t . .)Jt \r+, jLJ-)L
r."i:Jl rn il,.:" Jir (Cladis0 &r)<JL Jrj, Gaxo.omofln(r,



o J'l-r J"L-j C+ si! I - ,r,iirl !.-J I J! - ,; j rn tjt qr'
, +-t t *i \'\!t\$v') 4lc -rri L-qr

Galaxy i--.-
.J e ,' 4 tA. | - - l,$ ira li r,r,l ]jr' i,, irJ+
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