














-\

:--r' -+' j-Y.; ""'"

1,-b=-: t
bj^'-Jtt- t i

+?**'++t4++++

n-i,

i*
a

V Ir^}3)r+
Nllg *

"1(ir -1""t t
* tr)x





















/ +j Nb €$')*-1.5 - ?\'3-q/N-$-,.^'\9 ^,o-id!*.\!;,(>,0 rlO
,. r< 'n^r-\$r*il+

,1 2)\ Siebe'z^
rrv i.- (Pleu-lJUr>>-e lz

.&P lo-,-?J
.t

ola".--tp(}' l.+J t;J\ ,-''\;jJ\G^9i Q>Vf; +--q
J rK_,-b> \.,l.^t

al

al

5l

ql

_tte
q= -8 x lo C
11 -A3
;= -Lt,8Ylo'C
I{, -45 r

q 3'Lxi'o u
t3 _tq

1r='zftx'/lo-c

6c <-:;u\ 'r\.(q,Ul-^-oZo q

!rii. r= 4t++-^t ^
+ rJ \ --- rt L; d6-> 3 = 83o \1"3 ->-l\

o-Pvtlu- s. /rt \r rl-/vv J /- :.;d\ .:U-l*Pl dv)l
4ooo Nlc :-c^*

'-.4-



=(<iuD t)'- \

' '/ \ '- "--!-J\3;or t"t"; /r'
t ;.. ..t 7 . .o i " >***o] L+/ k b*if-t-tl*.J q=

..,. r*l r(ora48
' tJ\ );Zt e-tL*^rG 

it"'r'J*u 'sL*'l d ' 'a48t u-YT

L JiJ\ L-1J*3 dl 1 a;i\ c-*^-=i-
\\ 

rr ^ ' )1 \::-.\:t\r" : '
6_/\e A 6j\ &:\ r\-,3 :

A v 'Ju:J\zA

-lrI\ (e ctu,ij) Q\ , *UejlJ\ - c-2 V;';\
tu^F ) trP ; "ra" ) i?" ,

-r-ts tre lZ
.. 'e-J CJ \

"Lo
,q

- \ )\
= cjfi\J"^:'

^llsu

-2-



de Chimie

T

+.++.++++

7E

,a

Fu -1F

rrnA: .\-L :>
t)\

a=

4rb X '\" C

'.J:ryrJeE-
r;o c+r)\Lj; GuS k -4

aC\ gL,U:' d'-J \ 3=P s ? (at'

a,"rJ\;-+- G_f :;.:J\ j-: - d'J\ )-\s u\^-- lz
\-

tlL --+ e erJ*'Jl

J=
e=

'3,L X\:
'116 . @

=*9i:.=jj\}-
*\->-!.b;;JF ct-)\ !--t;'Jb oU<\ -q-''e

b3L1 +u-rJ\ =\s;^3 
o+ qsf (e-, a;rJ -€,i,|,,a}

)A-r- L*r ^+4,6Y 
ulal.-

=gt-
-"19d,-_ _g -,6" C -> e,r _ -: -/

/4 v-;

^ ,"49- (.le- - -h' '/

1r= -\'8' /1/o c -) i
-49- 4t - -9,

,lr-- -3,L'ttb'c Z -- a

-3

-4tb - fto



-) 
-J\

f u =7

(T},JGJI +"i

:J

d'l\'.r$o?V:J-- L= t4= J''l
tn= 3"Ir,'=

m = 4,63' /o C5

=L-J t

cl =
-l u-

r1,63. 'fuJ -
LToeo

q,8

I X tli <;-;u\ J''-

Or#ffr.r-r-r? (r,*^[w$tvq61s(e ) \ "'Jt &-'A <-b?

. !., Jr t\il (pnt** + n**rr'rns ) t $' ? ( no'{t\re'/ru t!{'.g)

;/ a;6jt "'*.);1-:P2 
\'-J\ St / 6)\

2))u P"g)y,'--(_/-:- -7 
ir)\ c? a)\ ,,r9

-J-



-2022

\"-$wJr ;3 l '*nt-tr\<-wJr Jgt'Js$_\\ .-"> (e-r/) bjs-(je
ar^,-D-a c LVott 6J'-? t>5-qr g c5,: cJt. 2gl6r tll c:"*r3,Cr

ej
, t1 .\/ Jt n eYq

,.r0'a:Vl .J $Jr -(It1.r/ Jt c-^*,.-i 
--3

t\\

o-,i ^-r/\ /_icarpJ\ Oy^b -*jC e.--f \ u-----) z;;t> Pt7
u - noooo\6^-

6s J\ c-rl G-"-^d(I\ a*$\ E:\1rs\-*>\'\

5 ocr^ ^ :^J ci's 4 t"-
\ c,.. U t ' 1-' e/, a-*-$\ o-*"=t' ' ox s:r)'l

zo4 G"
G-, + ,.'*-n\;\'Jr.; \:-/y. >)g2 1+; A
x a^i^, ;-6r n 

11, A" .---$ il \

,U.1 Jr "gl+Jt cr\'b-o 'JJ . d = [",_H:. )



a'(-;;i *rr; &;:'lrG+
Au !-;€ (r1 )c>Ujji)\j(e ) c:L 'J!t-ll : <>*Sr";\ t.-g c-"---J 1'

C-u) l-f I

-d, a+tf9V\ c>urjj1\, ta) c-l.u,Fj-\e(P) ,tv;r-l\ r\-sc-'^-i lz
1--^ -/ c'o)l l\re !/t

- qZ) J\ z^J.^f A

t^,^-tftlt;-^rr^r-rJ \ --b7)) €, / ^r

itl* j
Ju- 

"-1r'.J\ 
,

,=F- . t'O *'
g, )2Ite

e- Ur;j-: !l

\
)

-2-



@\

r c--e..-sJ" +.E--6jr:l G?-:|\\3.

74-l o v
l "'l

(t*.,""1t.Jh.a';.r,Cr'y{ ',:Hl:5'
\4-r,.,..i: Qr'-eef) .*-rb3J t:" 

"-; 
': '

.6-^F J; +
6o*zrt q -,!;^-4;--b 

A'y't, a:ll oV (i9a{rt J'2\' r I
t l,

- oV -t -r[t Q,*'-? (q5 ptu}a't zi€ z ' -- e

(> CJ)'GJ \t -J'Ce:ffi f !

- nt. d?."u
rr 

"b'trto* U '1"

f yl *i 0,7 )-*r\ f e:tilq rt-;r''F/, 
b cjlt.z-

il= Ltt'-= lY

u _ g 
=u)/,Irle

qra2bZ'Jr oQ 'Q)''^-
,. .r (MZ')roV

I
,O 

-

/,'e 15 -.1/ y'O" X OpL -t-



Ee'td) o "-i> Y -" $ --* ( or

E - 1,) :s A.\/ = .Uoo6" J.fe\ x \-\

A e\/ = 4,6'l'6^b * 'I
+'4

l T*!" -- )a' ut:

,l .\/ = Ar 
t

l \^, "V -- ,r^J6 t\/ c2? t-;-

tW)€-,$5\*o\5'-=)€UtjiLLt\e-'\er>CD
r-+,.,"*:i :-rA :r++;'-'-j,3,;''rt 

ag:\ Ex>e

.. ./ A Or\i; C1..-"> e z=t1Ys'
{-tgr\O\E>'r'aju' o- i t 

,-^ a zr,tu*Ax N4L t = 'r 
-v\- 

''-q
A = /,bbo,.lP 6'

.= y'\,,.vrc\ = + 5 €' 
ffi,na"'-_- , bJA z,bv-

' '' I -\ r \ tL o-K;l t \\rnt1 ? ;i z b)i<

13t>ta9"6 (f\i) E J\ ;^-)-r\ 4^P.-'':r ' 6-t>t

. J(,\!g'

o? cas 12-

( ro23-)a

q7LpY9!



O,J)V4-\;,- A J\ aJJ-{-.ut) I Ci>Pld= &\j @
-i&

3,Ao& -,I^3 K3

=sL,,t.F 
ol

= 0'(1I H^1

c;g.=}\^^
i]rGr.p:.( a J\ r>-c\ q--

-( -= ujJ-$\>As *'-it*r )}e) t-#;\ rr=J\q'd A

?-+g ,2=+e n='^At =lul^- -oJ\

?--a ,m=& e-.,(aa t,;)J$"

r',v\ - Ctt +,r,r 8) ' \  g
\"to*

(.
\M o( 'o

4l9ea oe^-;tice :

-L.l-

_1\
y 3,L\ P \'E



,/:
d' -lt :io ! !, U \ "-tz{ <-^'-tiol

.n eV
Mf ry mn of \3'

:-)
MA=

;;iJ\4+ A =,-p ,lJt G-

lX u,J,t6';f'" ,+JUJj''
n.t

Aq--OV-t;sl ',-v s /3 -- c2L'iu/ l',^s' QtT : ;)vtisd) t ^9

:06 c+-|;\.P
d-^J\-J).2u9i6) \,"1 Gr)c-r\ ^3i c;-s

ov =D 1=
z^

=) \=

,L"

L-
a-

A:

F- f:' -Lo

-La
-,lX

- '3 tLJ^2

B

(vo'7

es-t'l I

Cl,avo,e (€ )

chart,

(P)

(n)

" n(u)

H*

1e'

-1.1e* C +'-/,b.l,rJ -

+3e

-.1\v,8N '

4,

O/@

o (un1

2L

jo
(ze -z)

-6-



ba-i ,". ( B ,^in br; Jge- )
:"Ui tc3*- e :-il qij-J$

- 'a.zll) r,\jillt^-' o\'sl

v= \oo v- I s Gbilej*, \:,?, 'lttt #l I 
"rb 

t/$ ^-lo 
r"':*c I ;!i

L& f'rf.,- = B) -t1*^l' 
ua- dk- g JtJ\ >;-s

c> i, .F), \ry t1a- =J5ry-Il 
; )ulN *-r r'f'aUl t u"-f lt

. d - lr,, A ( cu'9'* f 
l.,.b'P {r c";l'!" O4--"H!t

(i.o c ^ 'ji --., rt \'-ar- C,=-.tl\ c;,-s?j(-)t a;- J*4 ;X"/'-^^^"ol - 1

n n*C ( gs,9'1") t1 = /l*8 t"&' ' ca-'-#\

e ^'C L46*/" ) \1 - l3 r oo33 5t'J*

-(6'l-)--{Jq t ['tg) +dt :-J\2\ o;=-rsg (}-ol -

G<-sl =jt \3\, ,'' ,.Jil\ u 6-' )*L -aJit' >-^"'zi'2t

' Li ( t,.f '/. ) vA = 6t o'LsL2'6uryr 4 = o*''

" U (gr,6'i") m ='4t&6oo5 
urn4

" /ug € ti ' ,7/'t\ 
>>rao&( -

srcL ,r*rL ":r-.ijru-. 
f'nt'{t t,i+ '"'q3 c+?.dt

(",) u,].w ,A8 r'[l ;1"_"r *j:,5fi
Gi,^h;Jr -'!\ a^;o <"..-osu '/

_a-



a,
3LJ, U,o ;^-slellt &d A.="i'J\ a5$Jlc*i "gtt q';dt

. \-i G- A^''h ,$'l a'€ a5'&Jt t-^^- ? i
-(p)=Aroo421urnn42ln^c,.)=l1oorLGrJ.rn&:ol\3'

rn (*-l = ? P4 6o Lu\^c{

c>r(\''\tlA') Pddwo\sr )-$ :Jt! '*l
'(U ttoy'so3uvrna) 

c+Ju;

d\s;rJl\ .,'L' -*]intrA' i ; 
,$;$

"An Lo,3a"l; )*hn (gg,bo+) ,tt5n! *'-'al 7")

'iz
(n= AO ,8/A

I
I
3)

t)

5)

6)

Xux/

?8"tt

ut 

^/oA4

3?
t5

tp1
4

/lo6 
^

u*A "r)

-c-





avorvotr,tl dt ri ?tE

d= &8.- L?q--

Jt)\\ I r,, rllx <sifu i.da1 e o)Et

gl,\,^I\ t *t; c* .ijJ'-k J ';5 \*-l \ :o4 e-l cf:;J \ [-
{-,c,r- R")

alr.l};aa;=e& : cL-=

, 1.t),1 "

R=y
1B

Rn=

1e

=Du
,a J=

= 4,66,oD%or o4,tf x/,6U!5*o'?
:> ftL' Iflrn =

- Na = N(o5'\) =u4,

5u"Jt d4, R )-;t G,qj cr? tAs

hLf
r_/ --e \t- c1B

Avl +4

-Lr-

>);'<j" f '



\t)
11=

l^9 V1 =
uUl

= (n8,",

da. Gr r

..t OO

6-l
oo = AIIOA\ 1'r'rr*

tl

A. G- '&t$'t &d-lt t3u'J t Gs \;-- '

r1t^) --
le\0

"lt'

i'3ej)G+P\P

/trt=(3 GA()=(34- 
z^)=E 

,j::ji':
(n) a2v#'(P) *li/' \ I 4^'

r 69, tr? i>rJnt 
P'(;?'t"t'

t? 
v\ 

(A) ,., .sw\.

37u , A? t.:(' I -r1":L'
,l?! : /t ' '(z) 

: oL ,i)\ J"



I k)" :)
2- &V;'rj \ r,x-, 

-;i)\ 
dP

L OV';;) | t'

(e 
^ 

4 loos( () rk ^ A pole?) = 4 r o34 |gG u'ct

4 t o% 8t6 ' la t boA(o? = or o3o38i glnrct

o tC3o381x 
A t66''6t'= otD(ol'r oo =6

LF- =brncL - ::l :.:i.'"
= otQt-36 J

(v1 
=

5-=
A^=

flo'--

. ,rA'Lt) th-'Ll 'a:{sl c' 1""> -' 2-

3g ro163a t1o'19,6fi n36^ o133

y'oo r, ;-_/\J_>
:.-,rrleblJu Ut' o6 Pl6 -

-6-



{l

:> bidi -/tlLs
rz-s " 

E CyA
bL= -?r5'i1 6ro2]'F

J 1o : ,t'r^Iu '

= -\+ 'b'M 
)

P C.-,))l\=,ej G o)d- s d-rJt



/ .-\ 6?-
. (..:::-rn) gfo

--*tLq5'T= /o.sec. L"\J"a*.<l+- E**-L"'-\-;+F

-L=



o t =*b--JJt ;s,;,)- UJ\ A. cr1L:\s

_€-



otb?;'-"/J\ ,iE ;.R l- o,p-", -l 4crg):.^og;rl ,,zJ.l ; t
-J ,8.

iz' -)l*Net =&z--nM= i

#)

Nr= A/r: |At '^eJt
_e*Ubar46 {eut;&io, *g|.*;?,.rt e,tf +ay,

.= AX 6s

?



,-iLD ' :' 1""' Eo

t o ll-t" *r



i; '.0./io'_ 'Ej;; qz&

A: J,.i = i,,A; 7tf'"r,i,,i 1;;+ )r/

/*, bz 4 o-,
Ltt3. b )e<-

ju B?

K ny-o <&o

../;;-a.....j"oi,;i/;,3.4/TI4i;u.,urft..
=) /rg: h,z,E6' y 6,Gt ,,At1 z, fz ./A^3 6!



.{-6-



e-+ *J*.,\J)$-

..A,)..;..a'IF..;"L-lLl|,=,-1;'1
/ ho l.*o) n

J:A) i P:A a-)-' o'Jt* /g
aJ t-

4-


