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r =sn ~_,u.._, L = O,SH ~~ J..t..... ~_,_ 
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..••...............................•.. ~ _)i :.je. o ).:.li üfo "-!WI •.lA ._..i. C 0 
•.•.•••••••••..•••••••.••.•.•••••.••••. l...:.U.. • ).:.li .} .)Wi .)y:;.li ù~ D 0 
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R.b 1 
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..................................... .. G.D 

R.b l' 
.. .. .. .. .. .. .... .. .. . .. .... .. .. .... .. . R.a + bL . ID O 

b b 1 
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. os · u..11 =~ . ·" · os · l..ol.'"" " ~~ ·"1 . -~ c.L . (~ o 75) 2s JI··· .. Il . _,. ..r - u.:r-~ _,. ..r - ~ . I.S.r- t~ u~ 1 . . .Y-

- -- ;;.s AD ......................................... ~ y. 1 

........................................... ·I"U;.:;j4 • .fo ~ ;;.s _,. B 0 
...................................... ~yb, c 0 

....................................... ~~_;,b D 0 
~"U;.:;j4 • .fo ;;.s.,. E 0 

t
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= 100 I...J:l y.~~ ·~~4 ~~ .JA&-. ~ o.l,l,i N0 = 4.1012 ..,Je.~ rJ~: (~ 0.75) 29 Jl_j...JI 
(Ln 2 ::::::: 0,69 ._;.....) Y. 1...). 100 Ai~ a .,r-Wi.~\J..l::Ul\ 

....................................... 2,31.105 BJ A 0 
....................................... 1,59.105 B~ B 0 
...................................... 4,35.105 Bql C 0 

1 

....................................... 255 Bq D 0 
...................................... 115 B~. E 0 

0 :i 1 •. -~~ o , , t..\1 ~ ,, 1 ( <P A_\ A r-1 ,t_.__.. 
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···•·········•··············· ......... ".:!u.li.J •~WI J~.ï:;jl t~ . D D 
....................................... :<..:..1:.1.:... 4.lS .)U:.I '-iy;-lll E 0 

............. ~4 ~Y.'=- ..l..fo..JI 0-- "-!1........ .A.! t-">_,11 :U'ï.b ~ AD 
...................................... · . .;,61 ~ ~\S t..lS. .fil ~ .)'w:J B 0 

....................................... .1. fo..JI Ù"' ·~ .A.! ~ <(ic Y" ùfo c D 
......................... ~.l.,lll ~ yJ4 .1. _,L..il e,.. •~ .A.! t)u . ...:ill ~ li D 0 

....................................... ~ >.,! _;;;l:i..::...:..:; E 0 

_,.....; ~~ (0, k) c.f~_,_ll .J_,....ll 0 :foye,.. ~..l.! ~Y" ù.J..l.! rn~ ~I.....:..J e,.. ·~"-:.fi Jl.hi : (~ 0.5) 32 JI_J..JI 
(g = 1 Om/s2 .)=l.) t :u:...:..lll ,_} U:.:..Jl/4 "-;..f..ll t.l.l.:.......:j 5 rn "-!1........ th! .A.! .Ji... li\ 

....................................... lOs A 0 
....................................... 4s BD 
....................................... 2s CD 
....................................... ls D 0 

....................................... 0,5s E 0 · 
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·'·'L. ·w .. ·l....l::,.j . 't-'' t-F. ~ y 

Ul:i:.... .. :: .. ll...i ji J..;:JI ~~ A 0 

... ::...ù...iJJi_,:JI ~~ u..ii B 0 

..... :..A..iJjiSJ":ll ~~ u..ii C 0 
Ul:i:.... 'Ll..S". DO . lF· ~~ 

'\......, ·-~ 1 1 ù . -~ 1 1 . • E 0 ·t-F--? ~ ~ 

: (.lii.i 2) 34 JI :,...JI 

0~ J_,h.JI 1~ !)A (ml) V ~~ l...ihi lj) .C (mol/1) y. ~_,.JI ojf:.ji H 3P04 tj.J_,i.-._;11 ~GJ _;L. J_,h.. ~ 
:y. ~1 1~ ~ ë.l.;>.ljWI H+ w\...ijiJ~I ...l~ 

3 CV/1000 A 0 
CV/1000 B 0 
CV/3000 C 0 

3CVDD 

CV/3 E 0 

: (.lii.i 2) 35 JI_:,..JI 

: P.') 1 1~ ~ L. _):!1! t"' .J.foll Jc.lS:i 
J~ AD 
.lou&~ BD 

..?-:'-':l co 
~ DO 

.!Jh~ " ~ ED 

: (.lii.i 2) 36 JI _:,..JI 

:y. ~Jp)...l_,..,c ~ JSt:i.; '-?~1 -._j;JI 

...lJ..î'tl A 0 
...lyiSJI B 0 

...ly\SJI J ...ly'JI C 0 
~J..î'll ~'-?ji::..; '-?~1 -.\...i)'l D 0 
~ ji\S.ll ~ '-?ji::..; '-?~1 -.l...i)'l E 0 
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'-""u 

: (bli 2) 37 JI_:,...JI 

.: y. ü'ù_,_jîS.l)ll ~ l?~l "_j.JI, ~_,jiSJ) .:J_JAC.} 

:J_,}')\ A 0 
.:JJjLS..\1 B 0 

.:J _,.JLS..\1 -' .:J _,:,"JI c 0 
.:J y "JI ~ l?~ l?~l "'ù)ll Dl 0 

.:J _,.JLS..\1 ~ l?~ l?~l "'ù)ll E 0 

: (bli 2) 38 Jlj.wll 

: ~ ~1 Je ~.ii ~.:J~ 

R-COOH + R'-OH ~ R-COO-R' + H20 A 0 
1 

R-COO- + R'-OH ~ R-COO-R' + H0-13 0 
1 

R-COO-R' + HO- ~ R-COO - + R' -OH C 0 
. 1 

R-COO- +Fr ~ R-COOH D 0 
1 

R-COOH ~ R-COO- + H+ E 0 

CH3 - CH2 - CH:: 
0 

-C~ AD 

CH3·-C~O 
"'-.. 0- CH2- CH3 

"'-.. 0- CH2- CH2- CH- CH3 

0 
CH3 - CH2 - CH2 -C~ 

1 
CH3 

"'-.. 0- CH3 

0 
CH3-C~ 

"'-.. 0- CH2 - CH2- CH- CH3 

BD 

co 

DO 

ED 
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: (~ 0. 75) 40 JI~\ 

: ~ J~l ~l !.?:,~ HCl ~~ ê'" NaOH •~lill Jc.liJ 

NaH+ClOHA D 
Na(s)+Ch(g)+H20 BD 

NaClOH2 CD 
NaOCl+H2D D 
NaCl+H20 E D 

: (~ 0.75) 41 JI~\ 

: dj..l.! ~WI ~ J\.:i.\1 ç.w)'l ~Le~ Le •~U oY-LLJ 

~\...., AD 
(.J.l.G .)~ BD 

-:;_;_,:, CD 
~b...... DO 

lY'\S ED 

: (~ 0.75) 42 Jl)-11 

• .b. :üi5.11 1 •• 1~ ·· .. ~11 •:,WI w'i :,~ U · -'1 1 • ·: 1~' . j, M Le ~ w 'ô:,\...c :i..tS. . b. ..::il\S 1~1 . .:r rn ~ !.# ~ '-?"" y .. _,-. ~ <.?- _, .. .. <..r rn . 

m/MAD 
M/rnBD 
M-rnCD 
mMDD 

rn+MED 

Cu2\aq) + 2 e-~ Cu(aq) A D 

Zncaql ~ Zn2+caql + 2 e- B D 

NaOH+HCl ~ NaCl+H20 C 0 

A1H(aq) + A2-<aql ~ Al-(aql + A2H(aql D D 
C + 2H2 ~ CH4 E D 
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~~~lH~(S~~4 
L.J.y....:.l\ J ~\ ~ 

c.>"~ 

é_J~ 1000 

é_J~ 6,02 103 

0_)~ 1,6 10-19 

é .)~ 6,02 1023 

ohiJ é.J~ 

: (~ 0.75) 44 Jlj..JI 

: i)c '-?~ wi.Jjjl_u-o J_,... 

Alo . 
BIO 
00 
~0 
~0 

: (~ 0.75) 45 Jlj..JI 
•. 1-~ .,a., ... ·"1 . 1·"6. L.. 1- \.il; . .. jj\ 1- Wll . (..)"- - (.)~ ~ t" U:P . f.l (..)"- . ~ '-? U'-' 

lS~I.L~ AD 
- • 1 

Jl.fol-é~l B 0 
·- . 1 

é_J:i.X c 0 

~ bo 
·éw.:.. E o 

: (~ 0.5) 46 JI.J.wll 
. • '--1 4ji.JS.l 1 • . . uc~ 

g/cm3 A 0 
mole B 0 

éhj ÙJ~ c 0 
g /mole

1

D 0 
mole/1 E 0 

: (~ 0.5) 47 JI.J.wll 
:r--lllpH 

14 l?J~ A 0 

7'-?J~ BD 
7 j 1 ~.)~ co 

7,42J7,38 ~J~ DO 
1 l?J~ E 0 

: (~ 0.5) 48 JI.J.wll 

: lSJI....i:J NaOH b_,...JI.) ~';il~ 

- i2A 0 -
+Il BD 
oco 

-1 D 0 

I-2E 0 
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.J:!:. L.U~ :u...... ùC J.,y....JI J.!b...U ~'-!ilL J:!_,bll J:!~l :u...... ùC J.,y....JI J.lb..ll AD 
.~'~ y)I.Sll .;l:;L.. BD 

.-..~:!~ L.U.l! .,~ Zso., J:!_,b -..~:!~ _,_;::.. ZSO LJ.o ufi.o F1 ~~ C D 
;;._w )\Sll ·:\)\....., . . '.L 'il z . . L 11 D D . _ y ~...,? u 'i U:!~ U:! . ., _;::. . 10 0 !.Y' u.fo.o F 1 W:P.-' 

.J:!_,bll J:!~l .J~ ùC J.,y....JI J.!bJI ., J:l~l y4è L>c. J.,y....JI J.!bJI ~ o~y...JI c.f.JL.:J ~Li.\ E D 

: :i..;ii.J_,.ll wu......\1 Jû:i.il : (.bli 2) 50 JI~\ 

y\11 ~ ~ ZSO _, LBY.\11 .l.:..Î ~ ~ F1 ~ ~I.)Î LJ.o ZSO '0:!4b- ~ o~y...JI c.f.JL.:J ~b ~ A 0 
-~1 

-~ 

.LBY.\11 .l.:..Î fo ~ F2 ~ ~I.)Î LJ.o ZSO '0:!4b-~ o~y...JI c.f.JL.:J ~b ~ B 0 
.LBY.\11 ~ ~~_, ..,r..JI.:... ~rtl F1 ~l.)i J5. ,0:!4b-~ 4....\.:ill ë~y...JI ~b ~ C 0 

-~~ ..,r..JI.:... fo ~ F2 ~l.)i J5. '~Y' 0:!1i.J.JY' Jû:i.il ~b ~ D D 
_?.~1 y\11 ~ ~ rtl1116., LB.~NI .l.:..Î fo rtl F2 ~I_;!Î LJ.o 9/16 '~ 0:!1i.J.JY' Jû:i.il ~b ~ E D 

-~~ .,r.-.JI.:... ~ ~ 6/16 .J 

LJ.o ufi.JI F1 ~ u-ll c.j~:,.JI '(~i ,~_,...1) ~~ u,l.} ~ ~:;L.. LJ.o ~ ~ uW~I olle r_,ljill A 0 
.J.!.l.iW J.,\11 u_,.l\.ïll ùl~ 'i ,~\ ~ wl~ wlil zso., ~_,...,i y.:;,.,~ .J.f.~ zso 

.~'~\ F1 ~~ ~I_;!Î _, ~ ~~:;L.. ~I_;!Î ~ r_,lji ~ c.f.J~'il r_,ljill B 0 
.~\tl_, fi~\ .l.i.c. r~\11 ~I.e. .,ri~ .J~I o~U:. ,J;J\ ~'-!~olle co 

~ Jfo LJ.o li.fo.o ~ uk-1 c.f~,., 'uJ'iJ'ôi ~:;L.. L.>"' ~_,...,i ~ 1~ .JIJ., ~1 ~ wl~ r.)J. Ù:!-1 r_,ljill D 0 · 
.~'-!~Y'~~ u) 4.:i.)_,.. u.f. ~ J~ ,~_,...,\ ~ 

CJ:!l_,y....JI ~~ ~ ë~y...JI c.j.JW ~ J~ ,~\.:ill J.;.;...ll ~ W._:,'W.:..I _, J_,\11 ~1 ~ LBY.\11 üi...... .J~ E 0 
. wli......ll o~ uc 

.üL._,jY.:!.J LB.f.:i ~ O.J.J~ u\1 ,~1 ARN t~ ~__,.JI ~..,WI ~~ ARNr ~ ,Y.)GJI ~ ~ AD 
ël_,.i.ll J,:;...b ,~_jill ·~';il w. L;#.\:i:i.o · - .~u:. o - - "1 -'1 .. ~ 11 BD . . .J <: .J " " I..):!J ..)'"' ~ ~ i".l:! w .)y ~ 

.(J_,...,)I) ARNm ëlah.l uli:!J.JY. ~j$.., ARN tl_,.il ~ J,:;.....li ~~jill C 0 
(ADN) ~_,\tl ~li c_jj.}!:!)\ c.f.J_,.i.ll ~~ wüb'-1_, ü~.JI.:.. ~ ,~\ Y.)GJI wl~ ü\.jj\$.1\ olle D D 

w\..W 11 -- " (J )1) ARN 11 · .. " . - .JY. 1.5'. ~_;.w ~ _,..., rn 1.5' ~ 

uY..J\S..\1 ù):. ..,_ü4- CY> ~.J:!4. rLo~H ~~ Y.P-.J ~~ ol_,.i.ll wl:. y)GJI ~ w~_,y,ll yt:._; t>.l4.! E D 
.(NT) ü_,j\11 ù):. <.,-Ü~ JJ (CT) 
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:ADN r_;..: (hil 2) 53 Ji:,..ll 

.C+T ~Jj'll ~\jill ~_il.JI ~~Wb '-f.JL..;j A+G ~_,j'JI ~\jill ~_il.JI ~~'ADN t~ L.JI5. ~ AD 
G+CJ~-··- 11~\l.!...:. L..;jA+T~. ~ · ... d~lwl -1··: BD . ..~ . .. ~ '-$. _, .. Y-" . . _);!A-lJ l" . .);!A~ 

Ul ·· ~~ ·'\S.l.l \....~- .~L .. ADN . 1 - .. le:: ... CD . . .. .JJ 0~ • (.jl -r- 0 ~ ~ .r ~ J ~ .):!"-"" .):!:;'W 

. _b. , • .\ ... !A ç.. • • ~ w\.lü ~ ADN üUJ · ùl ·LI ,~1 u)GJI wl~ wW\5..11 ~ D D 
<.?- J u~ r...Y (j" .. .. JY.-1 · Y: .. ..?. .Y"' .. .. .. 1 

" · .b.JI '·: .. W 4.bii . .~J.)~ . JY. ~ - . .)A 

~ · ol · wl~ ~ ~ ADN J..i.J::. ~ ·' • ·L.:ô:i:i ~ ol · wl~ ~ ~ IADN ~ ~ E D • .. .Y.P Y .. I..S .. JJ ... C;A I.J'1H .. .. Y .. I..S rt .. JJ ... 
. 1 •• ·1 .... l ADN 11 , ... , '--~·.:.~ 

. .) ~.J! 1 (,$". r'-=-' ~ J 

, ,_ .. w, ~"'! J .si', (hil 2) 54 Ji:,.JI 

• _a- •. ·- . . < 'JI · w\..i .~< ·1'il . ·•~.z WJ.:.. ~~ o.l....S'll ~~~-:Il ~~ A D . r.s- ~J ..?-l J~ 1..7' .. .. .. .. ~ -
.. 1 • 

H20 + co2 +-- o2 + j.J..fo. 
· .. - .c: '}1 Wè · ·· ·. i ~ 'i w ,ili; -~ .. 11 ïl... · ... l_c: .1è11 ~ · J)bjl BD ·~ J Y .. .r M u .. J .. .J Y:!""' U":lY .r tl:! .J~ • ..?. 

.ATP 3 ~ ~~~ .~\..bll. ~J !.f.J,ili;~ ~~~~ ~L:;.iJI ~ ~ FADH2 o~i CD 

.02 rWl ëA J~Ü:ll J.,.. 2 ~j.f.#. J.,.. ~~J'J-'fi~~~ 1.4 D D 

, , CO, ~ W]; , ... L & u '-,WI r j'ol.,_,:;,.. ._,.; <'" A ,;,...)li ,S '"'"~~ ..1!1 J_,ll '-"'"'WI J_,..l E 0 

: ~UJI rW l J ~~~ : (bi,j 2) 55 JI_J...JI 

. • ""0>1 <llW "" . ; • ·.~ Ji .... ~' ,,..,~, ~ti; " '' ~ ' B2 . "" i L ·" .. ' ,.; . .. ·'.. A D uJY""". ....?. "t-' ~ J -.s- .JJ . I.J:!A .. J 1 .. ~ .. I..);!J ~ 
L.~ A "Î _( · 1." i · o~l ~ · ~ , :iWI .. r. .. .< ë .l '' l.l A "Î -< ~.., 'JI · '- w B D ~ r.!Y .:r U:!-"'-" IY' J .. ..?. .. U":lY 1.,? tl:! ~...)"' .JJ u=-- r,!Y .:r U:!-"'-" U""' 

. . . . 1 . .ATP18 

,j_,s#, ~~ J~.....:i....l ~J 'ATP 2 ~ J)bj)ll ~\..k.l~ ~~ ,~1 J;..b j~ ~y.. L.J.o \.!)lhil CD 
... _ .<~\ .l ATP 8 ... ~~ .~ ~.J! 3 ~ .. 

. .lATP + 1FADH2 ë~IJ I..>":::!P O.Jj.l ~ ~ ~\J + r,!Yifi ~1 ~~ D D 

2 + .lli! .<:.....:.. 2 L_·:;;, ,ili; .·: .. 11 ~~ :u...J.....JI J ..l.lJ .• 1c:.:11 ·.IJ:i .l.IAI · - .c:.:ll ~~ o~'ll E D .. J..»i 1.) ~ .. .) Y:!""' .. <.,? .. ~ <.,? .. ~ ~ ... 

.ATP 

. . . ' : '-,iii _,_,11 '-1' : (l.1W o .. 75) 56 JI :,..li 

· ·· ·:IIADN~· ~- J 1 -~·,ëi-:1\J;..b .. ~IJ )1 · )1 -'11 ·--- 11 <-1\~ ... ;11 AD .JA y -r .. ..?. ... y <.,? ~ ~ M '-$. _,...., '-$. .JJ-1:! '-f.JY' ~ ~ c...-
~·" .. 1 • .. i.J:!:!-1 JY." 

.J:.Iy ë~ y,c ..ill\~ J ~I.Jj J ~ ~1 wl~ wD:!J.?.. ~ ~I.J_,ll 4.......~1 BD 
Ul -'14......,··· 1\ . .JI .. ~<~ ·1 .... 1 ADN~\ --1 ~~~~~~·lw\...Jï CD . - .)y ""'t-' <.,? ~ ..) ~.J! .J! ~ '-.? .. 

1 • 

. ~1 y~ JS ol~ J:;..l.l ,y"'5.:ill ~->"" o~ ARN ~y.. ,y. ~)4 D D 

.4:--~~ ~~ J.-,:i..,:î J ..r.-~ i'l~'i w~ ~ ~I.J_,ll 4.......~1 E D 
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~\ ~ 6-: ~ ($~ LL.4 
~~~j~l~ 

(...lo'lw 
... 

: ~1 1'\.....,jj\ : (~ 0.75) 57 JI~\ 

: ~~ 1'\.....,jj\ : (~ 0.75) 58 JI~\ 

AD 

BD 
CD 
DO 
ED 

: '-:?..AJI ~\jill:(~ 0.75) 59 JI~_\ 

: '-:?..AJI ~\jill:(~ 0.75) 60 JI~\ 

FSH · ·· 11 ~ 1 ·1 .~, 1 ~ 'ili.J ·l:.i..a.J • •· • • · ,.~. AD . UY'~ l....l _) .r. 1..5"""' ~_) .J:!-l . _) • UJ.J:!-l-'-"~ uY'..r 

.~1 J:,.l..l ~1_, ü!_, ~ L;l~lfo. _j.......\71 ~1_, ~l..lll '-:-l:l..r.JI B 0 
.t#-1 ~->" .lL! 1~ ~~y~ ~~fo~l 1'\.....,jj~\ CD 

.ùJ.fo.. ~ ùY y. ji .)1 ~ ~ .fJ Y" y))..:. D D 
.LH _, ~_,y_..,~l ~ tw.J~ ~ .;4 ~~ ~_,.l.:.. E D 

: ~1 ~1 ç.\.til: (~ 0.75) 61 JI~\ 

H~l ..... ·.::<\71 1~ ·· 1\.S.ll ·.c:: .. AD 
• ~j U:!"'-' 1..5"""' i'~ ..;;-~ 

")\.J .c:: · 11 . .. '<11 · • ... < ~ '' ~ B 0 .('_) _ _,.......)'-"" -ri'~ IY' 0~ • U"" 

· · .. · .... 1\.h.ü .. :i\:i\\..l:.J .•11 • • C 0 .U;:J.J-!J.Y-! ù:U-':!"'" . YJ ~ • ...>'"'" -"~ w~ 

.. 1\.S.ll · · · • üw ~ -~- ·11 D 0 . i' J:!'""' (.)y...: .. _) Y:l"'"' 

.ATP ~ o.l.:o.l_, ël~ ül~ ~~ ~~ y)GJI E 0 
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2ill ~ 6-: ~ lj~ ~4 
~~\ J y.-bll tl.;L.s 

(j-'IL......! 

: ADN ~_?.. : (~ 0.5) 62 Jlj..JI 

· ·'·1 ·.,.~.w\ . .J .l::..!h... . ~ · · -:.11 ~-ADN :UC.L.:..... A 0 -~ u::- . <.,?J ( ..JAl u-J ~ 

. :i.......:.G..U..... .<-~-a · ~oh "'~ --11 B 0 . r- ~ ... 1 J ~ .)_r-

.1.5.)~_,9 ~--' J~.JJ ~_,) ~1_,! L>.o :i..ifo ~_?..~ADN C 0 
··.~~P. 5'- 3' ù.)JI ~U:.:i....l rJ:i ,,lDN :UC.L.:..... ~ D 0 

• 1 

"1 .... l • ARN Il'. 1- 1 _•: ·:Il "1 ... ·' ADN .. 1 ~\ ~~ADN;; .. 1. ~ E 0 . .) .J:!"':"Y. ~ ~ ~ (..,?" .) ~Y. ~y Y. ~ .. 

: ül .... Jj.J,I:!!)I : (~ 0.5) 63 Jlj..JI 

1 

·)~,.)-~- 11 • ..bJ!h ·· AD .f'.) . .J-':!"'""'~ .. J-l 
~l:hll . \:.i.il . .J 0 ·w...~ .L. J,:...li:i ARN 1 ü~ .. . .I.e:·~: B 0 • C: . -.r .J-'-" . ..~ J r J .. J.Y. (.)-4 u_,....... 

:i..J \.......u.. ;;..,.,\,! -:Li~ . ".b. . . .<·~: c 0 . ..J 1 U:!-l J (.)-4 (.)_,....... 

. .. 11~ .. J 1
• 11ARN'" \ ...... DO -~JY. (..5"', • YJ Y" Y 0

'- ~ f'~ . 

. ël_,.ljl J,:..b ~ ~ E 0 

':?J_,.lll ~ 5 'ACAGTCACCT AAA 3' : c.,/')1 ~~ c~ ADN ù _;b ots l~l : (~ 0.5) 64 .Jij..JI 
: üfo. ÙY"' J~)l 

:~: ~~~~~b~~~~~~~ ~', 
.5' ACAGPlCACCAAAA 3' 

1 

.5' TGTCAGTGGATTT 3' 
1 

.5' ACAGTCACCTAAA 3' 

AD 

BD 
CD 
DO 
ED 

,, 
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