Ll A Rl A 0 e 4 sgand
Gl g Ui bl o) gaal Al gl Ay 51l 5 )3
2008 Ol yr 3530 5 pdadl ) SIS, 33168 Olonsal
Py S Pl )
iy el 04 5l @‘I.L‘Hﬂ! ?JMI il 3 Lt

D Omll O g gal a3 Sy o gl e
(i 20) : Sl § pin ol
(a3 03) = o (o pal

. (et ki Laaal ela yiBI%ac (Pp ) asglgll yoaial /]
¢ ARl sl el s e J$ 3 peaall Ll
iy (pe ) polea Mg M alsim (fPo) 435 Aaladl jlaill aal el fo
Z 34 e Z S (g ) il 81 g ASE] hiall Jelidl dsles 361, g Lases
eN(t) ¢ =0 4Bl A (po ) jaladll e die 50 n gl alall 4 Y1 sae N, 0S8 /2
craLalll 4l 32 g pall ASSE e 3Rad 4 Y
r A Sl g e Jgenall 8 Sany Geas (g ) helalY ailS REFCHE

| U (fours) 0 T 20 50 __3[] T 1{}{) ]ﬁ_.
| ™ i _ f
| 2k 100 0.90 0.78 0.67 0.61 055 |
yNo 000000 T | ;
| \.L.,] 1 |
- 2
No )

S— N — S - -

RELESPYPLEN I B

-1n. \L”I_.'r bkl A e A3y e A e
o)

lem— 0,10 =il 5l s ,,H‘: - lem — 20jours .'ur--ﬂ]ﬁl' B E ._.,,-1-"- - :.;‘-'-“_)-“’ eL-" uh‘ﬂ
el s Gildl Sl ae L sy el bl il aSiia

cFPo B el (£l ) SKEl Sl f i Znd e glall pa W33 /2

Aladf aly 1Py yan Cheal e )3 le haei a

(BEi03): g.‘nLﬁ.ﬂ G gl

,}.‘lﬂ}n— \_L.]..ﬂlldi:-'ﬂ-‘a.l_ﬂpu {[__JLg.ﬁ:jL_g{rJL;aJEn;a_th]Jm_glJJL;&PL}d}
1=K deksli; E=4,5V <l Sl S g

B T N
|““ ‘ e e G YA e 5l b S -]
f =C= - SR 1 el gy SlgSh LN 5 s

E

Agall 5k s Ansd A e o ileSH S 0

- 1- Jedh )
dadall ol 8mldais




(B 03) : a N G padll

(1) o il L | slass ans b ¢ Aaliiia 3 ja wa ¥l Jya (m) GES elibal 3ad ey
02 YV 38 sa duddi gh 0 5
lus po Gom s My AV ghed B jle 81y olilaal) padll e Y cada B8 Jia -]
Aall callali ¢ o peliball Sl K 4y ¢ Ul ALK
(= lilna) ailly (i Y1 (538 s O 2xll) Slasall 5 Ciuai
(SIYA 52l Alaall L3 (G) aladl dalh ol a5 f el Jidaill Jlasidy 2
= a1 5 S ) g pall A e lilaa) il (v ) Agkadll e i3 e Of 0 -3

—

G M,
v H"qll ¥ _
ag=limall el g2 7 CZua 7o AV (v ) Eoke B4
e G My WY o W e pelibaWh Gaill 550 8 le <S1 -5
aleall 3 Aunnell ghad cond 5 i )W) Jn e el gY 400 [%) il G 0 126
AST) A gall Aleall Sam g 5 32k aia )Y (5 S el
ol o 226600 km R s sy slnaal gl e b cheas IS 1 /o
LA e
=10 ¢ G =6.67.10"5  aladl Sl s ey
Moo= 597 10Mkg s ey als

(Bl 4) & gualdd) o pall)

S S g el gl 20 Jegd  Aaas

Siocal AB alae W) Jaall lad G5 350 A AGB] e 3805 Ao g 53 ¢ (8) (gl e T
. (AB=L) adaall g =30° Ay 38V ae pia Jila

LISl 5 588 Fuas (1) o phad Cial 5 (0) 28 4 (BC) g2 e B Alaiill & Liles AB Joaly
(2- S BY1 (s gt adi e € ¢ B Uil 5 JAN ¢ sl (it e O« C B A
r=2m ¢« L=5m s g=10m/s" + m=02kg(5) peadl A& . lua

y

A
A 0
S
S
I ", %
B C M P
1 2'\.]'1“"“ |

Mgl nal 23 g e oL AV B Akl sy e die (5) peallde pu e 2agll ]

iakall o 8 (a3 dadia



csle 4BY 3 DA (5) puenll e Byl Lgiads 355015353 Jbe ¢ o g em AYuaagi /il 3
Jgtad Ll LN ,,;J'.i.....nll
Wy =7,3Tmls A el [ Akl (§) sl e (BC) cs il el e AT Sadal [ oS3 f
T Akl v (5) aadl o Gl Lkt 15 42l 335 Caval
ol 3ad A i (BC) Sl by € Akl N (5) awesndl J gy 2o - 4
(8) pund! sl y=f(x) LSl Asladll (T ) alaald 224l
. C Akl anall 5 j0lie Adaal (1=0) dia3Y! Tase 330
MALLN A C ¢ B Ol Jlall E#1 6 gl Slo(s) peall iy /i
cCM Adlall i

(485 04) 1 2l (!

Jolis oy gl )5l pmaa Jsbae s Mg p saticall (o Joalall el §gadll 2 hais
afabes gla ] - 5auSl

ME.-,. - IHO = 3“:0”_ + H:I._'_” - .-Ugc;:
"“‘*"*3'-"-1.)-,‘!&-‘:‘-},13-6-“ il L-uji’h'mJ—i C= SDmolfl | ajﬁj,g‘u’ 60mL
\.-j-"-‘h 14_1_5_441[:..._..55&,;: uaﬂbd‘ﬂ_-ﬁ“—&.ﬁjdﬂﬂ_dﬁﬁjJ_rh "L_:;!._.*':A_.n..a._m

- saad gl
tminy "o T v T 273745 6 71 8 |
o (mL)| 0 | 336 | 625 | 810 | 910 | 970 | 985 . 985 985 |
m!} ] | [ ]

cJe il aaml Y gaa 20 /]

e a8 Sy x Cus ZLLEN JP Jasi 2

m‘-m et x =f{1) Sl Sasall s i3

cdaafl Je it sas 3@1 Jelddl . ._;rL_!_U pdll e 4

[(t=3 min) ¢ ( =0 min) Sl 3 fus g juell S8 S5 A sl

My Jelill st e e /6

sl J gl eleti) e el S 3 (1,07 ) pssig el 3505 38 55 a7
[Mg} =243 g/mol  : 233l

Vu=24L/mol 42 il by 5 2 el ansll

8 (m 4 Aada



adads 20) @ S04 2 guad|

| (5 03) : I gt
.G, = 10107 mol. L Jsall o 38 5 CuH, ~COOH gyl Liaand (5, )ile Y slas 23l — |
ca=086x1078m™ basid Lo ll a5l 25°C da Al A 51 Al die el
el gl aea Jpadl riaiadl Jelill Aldlas Sl -]
el 235 Y a0l -2
oAl v (8) Dstaadl & 52l fall Alaal g1 530 A sl 381 A al -3
DO H-CO0™ 335 5 j0° 52 LAl A gall 40800 st
(Ll I 2,3 Jagd) 2y - = 35.0x107S mmol ¢ Aoy oo =3, 241078 .m ¥ mol ™!
Yot i, Je ol aoa] Ty agilel) Aol aa g =4
K, oaasSh o Al il aal -5
Saal 38 5 (HA) A e o Se 3 el (aeald (S, ) Lile Yslae s ]
230 daall B pH =32 A1y €, =C,
ol e Wl I e (el a1y, At Al 2 -]

.‘_5_,3] _‘\__...-.'n.-aJl ;1.;'- ;:ru_"n.u'l . r‘.‘_.l" 3 T!_." _da L'_Uli“z

(=3 03 )iﬁm o gl

YN I __ - i t ol ol
~ ealll AES M, =2.0x10"kg |
o* ) . Ja o el s r=7.8%10%n |
S dall il Sl G =6,67x107'ST |

| LRAY Bow e Fmie € e g M e o e Jea dad S8 s

[ =Sl Al 48 ms ¢ el (O) Alaal]
Agied s ke lel & Ja S8 o el LBkt 5 @l Jua -]
e o 6 (g3 (S sa sl ) el S Al el (b U5 S S S g e =2
c el 538 pall aa sl e -
S8l Allkae 3 50 A8 ad (a) p il 5 he sl oiaad G 0 gIEl ek~
el Sl Ay Gl an el S Sl (v ) Ae el A8 adl 5 lall 20l -
Ngiad ol 2 (1) el e creaiy (M ) eedd) S (G Jaled
(v ) A el s (1) hadl el s ATy el Jaa da ) S SI(T) sl 3 jbe 2a g =3
Adad aal
ey SN g " LSLTCAEN ) lEl 5 jle mi -4

dadeall § a5 dada



(Bl 03 ): <l G pail)
pE o adad A ol g geatll 435k Lele ¢ Gl gl i e endild) (ks 2 g
S S il 18 50l 353 (-OH) e sene legd Jaiad A 35S0l S iy
head (e 3e GF sl 850 5aai dde § S duS SllES Al Al ) LAY 35S gLl
Il 5% Cum il iy pall s Ji anlie Sy B A2 jall puaad 13 ¢ (7, =110 min) ges
. 2,6 .10° Bq asl Alasd Aull
0 BESR PVI IS T I B R
o otlall plad¥) degl a g olCEH Asles i -]
e sl B 2= g ey 2 SN oyl o oy 2

f

4

 lalaes "Gaall” Al (_-ﬁj':' LR b l_)i.'d
H,_I_'d‘l._\ic- Jﬁé‘ﬂlbml O 1% 'Ig_g'h.m;_ﬂm.ﬂ i :_u..:sgé:m j_}a:l—.ull] u,n_;m ) L4I||r-_1
Pl actl

‘ (Adads 3) sl b o alll
Aladl 5 )l dakde skaad e 30N 2 ¢ Al Jueel das

K
1 g 2 RO kil S A el (2-JS0) 4
: AN Sl peSh ealiell (e 5 jlall S5
A E=120 <yls b5 o g o ga =
__ E BC ] .-I:‘:l,ﬂ_lﬂFlLﬁ:lhu [L_P..:m J;u:};.ﬂia-
R 2-Jssd R =5x10°0 4%ajlia cag) S8 -
KAl -
.(1}&ﬁnﬁ(;=u) an_i.ﬂ;m[_l._-,;,-]
M ¢ ABCA Caany 13 /i

1y S Al kil s3alie Llee (e kS o
RC “'"ﬂﬂ cu, =F il AdheSl s Juidl Ka5 0 Aloalinh dlsbeall of O [
",..34—11.111_1 _,,_-.uﬂ..ﬂ ~1F.l.ul'l J_\];.ﬁl J‘.q:_..uh Oy u_j.‘.ﬂ _;.uuﬁl I._uL.L'l'I {1’ b_]li.'l.l':- .L:-l J|'|.1'|

(ST) as 5B dyall Sl

i A

A Sy =E(l-e 7) tlad Ji {—a—1)Ak Lloalih Aslea o Gn [—a
o a7 eSS 4.13.15 ueu wyy =f ) TS il Jiedl Sl Ssial JE3 sl [
2GS e L E g r=5r adaalll B w g, Sl dad o o 8 g

(2) mash b ALY i il Aud_all e pL&m ny =2
LA | LT K ﬂ

gl el B ol 8 Al el Apalac ) Al a_qsml fiz

8 [ 6 Aadia



(Bl 04): ualdll oy pall

o pli ) i K00 guaS g ) (8,) Jsba 209 (o Sualall FaSH Jgadh 5k Al 3 5
Al e da 0 n.a‘ EK‘m”'mﬁeﬁ““ﬂ‘ 25 {S:] Usbaa 3095 (IK't_ﬁ.S‘,D,""{m}
sall 2 65 (8,) Jstaadl o ¥ =50mL Laaa £=0 Abaalll A & S5 el 1

€y =10 mal L Jsall o 385 (5,) dslaall G ¥, =50mL pas ga €, =2,0x10" mol 17
Sl Juasid (dilise dyia 3 Sllaal o el gl s $,00 33l PRV [T L
13—JSal. s gl Sl

tmin}

d 2.2 & 75 10 iz,s 15 17,5 20 22,% 1§ 7.3 0 32,5 35 37,5 40 1,5

?d
2 o SO iy = 1 =250

8 fapl g + layl

raibiea 53 el Jualall | Sl Jsatll 7 las

el 3 oS il oxdred  ailall sds -1

' el o Y gaa g8 2

NRERSP=N| e 2l Jeliial)l 33 =3

il 4 L 5 (1)) SO e o e 4

. ’}5 Aol e Jelil Jaugll A5l gt el 81‘,;‘)111,_,1}._11 380 Al aa gl =5
4 =10min Aalll 4 Jelill dieanl) de pull dad Ll piiid -6

dadall Gl 8§ (a7 Aades



(B 04 ) (o 2l G il

A0 Jgandl Bkl ol Dghaa 2y,

3 el ey v(kma™) | 50 80 90 | 100 | 110

Llatiiay) il d,(m) 14 22 25 2% 31

oSl 520l A3 gall ALl dym) | 14 35 45 55 67

330 A (d)) Adlaa phais 8 jlall 8 Gl AL (V) Ao g e 5l (il (3 ) 25 Levie
3 iy [ L il a4 (1) S ] @S e G iy B ()
OEElall f gans (g gl y 3B gl Aluss (D) ands Sl 328 (a3 (7,) 320 DA (d, ) Ailia
Al e ol 39 Y xS Al o8 . D =d,| +d, 1 (dyd))
tn b aa ye 8 Al Ladiue G5k o (M LSSl Allhe K e ) 6 A8 a Ay ol
LLIE s das
Lo gana 5 ledl e 3 igall 5 gll g:r1.1||.|.'.'a.'|.'l &Jm.al1 PrEIS A EEC R APRESERY |
€5 Jlgaall Alllae S 50 A8 ja dazda & o
g 13 L .‘iik_,;ﬂ st a] Jgaal) ClE I 1alad fo
Jsaat Ad, aad 8 dalb e [R5 00a) 7 sl Aad el [ o
Al S pa e ks skl e 6 gl Jlad¥) — sl Alee N = g fi=2
sl ACa 5 kel o 5 fiall (o) gl Ao gliay ASISERY] (6 By Sl 5 4) 5 e
de gl plad dga (fo Whsay Aadll BA0EF g
o Adoal) AR gl a0 Ay s Ll Alldae S e de e Ay oS3 [

AN Ialias) Tae Buli: o, 507
vizgdy) Sl sl s ol Jyaadl Jeains fs
A it ool Dlanuls o
L

M =9,0x107kg ¢ 5l A daas

&b ' 8 (o § aka e



