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' ooy

3T ( CO; CoHy (g 0 () H,0 H,0 ()
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= M (Hooc - (cH,), - coon) =187.79g / mol
= 2M ooy + (M +2M,,)x =187.79g / mol
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0.25

0.25

la, =19
MKOH - I\/IE
4~ Mion _ 56.10° |

|
=M, 254

I, = ﬂ180, 64 + 2190.80 + 1 218.75+ 3 220.47 =195,80
X 100 100 100

100

220.47

3

3 &ﬂ).ﬂ O paid

0.25

0.25

0.25

0.25
0.25

0.25

0.25
0.25

0.25

0.25

0.25

0.25

0.25

1Lt Hess 59308 cuws AH, jrau@lt aleyt .1

AH; = Z Vi AHf produits — Z Vi AHf réactifs

o

AH; = AH; C2Heg) AHg CoHa(g) AHfHZ(g)
AH; = —84,68 —52,3-0
AH; = —136,98 k] /mol

1ol sz e ilgalt ot Glus
Qv:AU = AHl - An’g' R.T Ang = Z ngproduits o Z ngréactifs
Q,=-136,98.-(-1).8,314.10°°.298 Ang=1-2
Q.,~AU=-134,502 kJ/mol Ang= -1 mol

1 25°C e AH. gy GU¥ 310 Joll ailiadl lus .1
CoHygt302q —  2H;0()+2CO0xq) AH;=?

CoHygtHzg CaHs(g) AH; = —136,98 k] /mol
(-1)x (Hp,, + % O2ie9 — Hz0( AH, = —242 k] /mol)
CoHg )+ ;702(g) -  3H,0+2C0Oyq  AH; = —1559,32 kJ /mol
(-1)x (H,0, —  Hy0q AHyyn,0) = —44 kJ /mol)
AH, = AH_,,., = AH; — AH, + AH; — AHp 4,0y = —136,98 4+ 242 — 1559,32 + 44
AH.,., = —1410,3 kJ /mol

W o0 AHp =-1314,78 KI/MOI 3y 3 taamy 3 ke (W1 3yt ot ladl o Chales 131 &2
C2H4(g)+3 Oz(g) 2H20(|)+2C02(g)
: (T > Tvap (H20)) g T oresd syt v/
¢ LTSS (g p5n NBMe diay Tyap = 373K e Jagh a1 (1 At (o Al pilS Ho0 Lt

AHr=A Hy, + [ ACp dT+ 2 AHvap (H.0) + [, . ACp,dT

ACP:Z Vi CP produits ~— Z Vi CP réactifs

ACp, =(2.Mu20.Cprzo (I) + 2.Mco2.Cpcoz (9) ) —( Mc2Ha-Cpczna (9) + 3.M O, .Cpo2 (9) )
ACp =(2 x 18.x4,18 + 2x44x.0,86 ) — (28%(15,5)+ 3% 32 % 0,92)

ACp,=94,44 JIK . mol

ACp,=(2.Mn20.CpH20 (9) + 2.Mco2 -Cpco2(9) ) —( Mc2na-Cp cama (9) + 3.M 02 .Cpoz(9) )
ACp,=(2 x 18.x1,86 + 2x44x.0,86 ) — (28x(15,5)+ 3x 32 x 0,92)

ACp,=10,92 J/K . mol
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0.25 [ AH7 = A Hyog+ ACp. (373 — 298) +2AHvap (H;0) + ACp_ (T — 373)
T:AHT_AHTO_ACP1(373_298)_2AHvapH20 +373

ACPZ
-1314,78 10"°+ 1410,3 10*° - 94,44.(373-298) - 2 . 44 . 10" +
10,92

T= 373

0.25||T=413 K = 140°C

+ 298K e AHf CoHa(g) wiluss ¢ Jgutaedt Oldane e slaie Wl 3
CoHag + 3025 —  2H,0()+2CO04q g
025 | AHY = AH omp, = 24Hf 0, + 24Hy co,q) = AHy c,1,,, — 34Hf 0,
AHp 1, = 24Hp 0, + 24H 0o, () — AHcomp= 2(-286) + 2(-393)+1410,3
0.25 | 4Hf ¢,u, ,, = 52,3 k] /mol

+ CoHu(g) (5321 (58 C=C (ast y}1 JE245 (ABls wluws -4
2Cy + 2H; (g > CoHa)

0.25

2AHqup (o) 2EH-n) -E(c=0-4E ch)

v v

0.25 | 4Hf c,n,y = 28Hsup (o) + 2E-1) — Ecc=c) = 4E(c-n)
E(c:c) = 24Hg,, © T ZE(H—H) - AHf C2Ha(g)
Ecc) = 2(717) + 2(436) — 4(413) — 52,3
E(C:C) = 601.7 k]/mol = AHd(c=c
0.25 AHf(C:C)z - AHd(c:c) =-601.7 kJ/mol

—4Ec-p)

6o dilat/pazcello/Cuslysi/slge/ 395/ 4/ Alauzei/ 0136 [osisy (i eisy/caalll ae/wisle/ b/ Jly ikl
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A g adselt T Tula M jolic

O 6 J9¥ 5wl

: X 3 aalal) rdualt sleeyf -1

CnH2n0 syt (o ralalt dldio 9 (oiw 5620 Sitglo Ladilsa pe Jolaly X s palt o Loy
161 M . M_1600_72 |
0.25| 0% 100% =222z %8/mo

2x [ M=14n+16=72 - n=721‘416=4 - C4H;0,
VA PN { aug,.umaa»a.@s&d' Ay -2

0.25 0 O
X I u Co
12 N ©/ © e NH,
MgCl H,C
CI @ 3 CH3
.M, N ,0O, PABA iuo slxsl pe O ke it b pliss -3
o)
I
°< CHy-OH
H LiAH, 2 SO CH,-OH
—> 2 4
©/ + HNO; — o
0.25 O,
x F M M N
4
CH, OH LAIH CH,-OH CH,-OH K.Cr,0, OCOOH
H,SO
2774 HN
PABA
t M s alt Slaal PABA G palt 5l -
0.25 1P (Y JOUPRR PP S G YT S - JOUR (o FYPPRR
COOH
05| N O @ % + m Hy0
HoN
- Oy (e (950 awg alade .o
0
0.25 C—NH d

el 51 12060 B el (a3 ol .

M
0.25 | =Ty g =119g/mol

mono

0.25 142800
=>Nn=
119

H50N):7M(C +5|\/|(H) +M(0) +M )

mono (C7

=1200
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‘37 zgm‘&aﬂ‘

A B Gudemxlt e bl Adualt sty -1 L
JEdl (e Ao e e 968 de tawy 8 KMNO, 31 ae Jaolay W A o Loy : A s szl -

CnHZnOZ
1mol (A) - Amol kon )
M(A) 9 M(KOH)
m(A) -> m(KOH)
_ M(KOH)x10® _ 56x103
M(A) = o = 2187 = 256g/mol

A: C,H,0,2> M(A)=14n+32=256 2> n=16
1 b A S Mazall o aall dde o

OH
/
0.25 H3C-(CH2)14—C\\ A 1 CyH30;
Lot + Bt syt -0
OH  HO OH
B MO, HiC-(CH);—C. +  C-(CHpn—C
H,SO, N / N\
0
M=14n+90 =188 - n=7 3N loey!
t b B o o miciud die
0

0.95 | HaC—(CHy);—CH==CH—(CH,),—C—0oH B 1 C1sH3:0>
DG bt il AU Abiate i ol -2

0
]

H,C—0-C-(CH;)14-CHj;

0.25 HC|)~O—IC‘)—(CH2)7—CH=CH—(CH2)7—CH3

CH2_OH

DG iy pde SUEY 1 3901 By 1S Gaaid (g )3 Ol -3

:+ IS Sl -
1lmol (DG) - 2mol (KOH )
M(A) - ZM(KOH
19 > ls.10°
| _ 2X M(KOH) x 10°
° Mpg
Mpg = —2Myy0 + Mgy + My + Mg 2> Mpg + 2My,0 = Mgiy + My + Mg
M(A) =256g/mol , M(B)=282g/mol , M(Gly)=92g/mol
Mpe = 92 + 256 + 282 — (2 X 18) = 594g/mol
2% 103 x 56
0.25| [ = —so1 188.55
s Olus -0
1lmol (DG) = Imol (I, )
M) > 1M(l2)
100g > I
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0.25 M(I,) X 100 xn 254 x 100 x 1
I = = = 42,76
Mpg 594

:C 4_',.'@..\3‘ u&eﬁu |a(c) D gaxd | "V\.'u“ﬁgl_m:- -i-4

97 3 I5(Y) — 0,971,(DG)
I5(Y) = WIS(DG) + mla(c) - [L(O)= 0.03
189.45 — (0,97 x 188.55
0.25 | 3 () = (o 3 )=218.55

3 C‘A,:&é-.\." o2exll Wase Lol fKduall Aloat-0
1mol (C) - 1mol (KOH )

M(C) >  1M(KOH)
1g > ls.107
1 x M(KOH) x 103
M(C) =
Is
M 56 X 10° M 256g/mol
=— - = mo
© = 21855 c &
M(C) =14n+32 =256 - n=16
. I
0.25 C: CH30,  Hyc—(CH,),—C—OH
sJutatt 2o A,B,C,D,E,F wouasi -1-11
Va A
) L . _ o HoN—CH—C
(P) dfiaedt 3 (s s ) s ol Sy 0¥ GGl H,e  COH
$H
oo o - - - . * seoe - - (6]
JEil® ysausall T e Saswall (OH) I fegame Jolal ¥ (G peud! A B
- - ZAAN A
O rtugaugd CH OH
OH OH H2(|)
O:C\ OH 0=C <’>H OH
CH=CH,-OH + HO—P—OH ———> [CH=CHp-O—P—OH + H,0
H,N g HoN o
iy 1 H,N-HC-COOH | C
ot (C|:H2)3
HOOC-HC—(CH,)s~NH—C=NH + 2HCI —> HOOC-H?—(CHz)s-NH—?—NHz NH
r‘\le NH, NH; NH; C-NH,
0.25*6 NH
{)OCc%;H CH OH D
PKal 4+ PKa2z 2,21+ 9,15 [ 2@
PH, = = = 5,66 NH,
2 2
i HaC
Hooc—cle—CHz—COOHﬂ. H,N—CH,~CH; + CO, COOH
A
NH, ~
= ‘ . - e - ‘ - -
@'CHZ_HQ_&{*OH phe G.a%¥ Jcd: E 40 Sadad! ¥l jaext) dis 9
NH,

3 A dlac/pencyllo/cuulysi/llgo/ s 9mum/ i/ Alu>gi/el38 /osisny gifwebny/ciiblll e/ pisbe/ b/ Jlyi 33wl
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oo Pociondt Jolal faonch 22
- Ty G975 96103 S2I9 (+) il e 1 (SH9u il <

0.25
*2 - TGS 2 (ot 5 96t Sy (+) Doz Uaomecls + Sy p90 350 alilsn <
A’ C St Caiuald .
. . s Sas Sl pde 1 A (aexd!
'*2 cgield s el jaes: C aext
XY Z W 3 iakelt caad powal! -1 -5
H3NtH(‘3—COOH @Nng-coo\@N—Hg-cog@N—HQ-COQ
0.25 (CHy)3 (CHy)3 (CHy)3 (CHy)s
e NH NH NH NH
C-NH, C-NH, C-NH, C-NH,
> H, > NH
N N[z /
t (G W1 ) C et (aeaxtt PHI Jra® alat-o
PKa2 + PKaR 9,04 + 12,48
0.25 i= 2 = > = 10,76
. ] :PH=5,6 e 3kudt ol -Cs
H,N==C-NH-(CH,);-HC—COO PKal+PKa2  2,17+9,04
0.25 2 , ( 2)3 . -— pHe _ a a — — 5,6
H,N NH; 100% 2 2
0.25 pHe < pH <pHi C" Ui Lle gy salgn i PHI 4l -&
: alaiel) Jolxadt PH ha® auxs -i -5
PKal+PKaR 1,96+8,18
pH;(Cys) = ———— = =507 > pH=507
0.25 2 2
D VTIVER - RO P
0.25| ¥ (-
3*
pH electrophorése= pHi (Cys) =5.07
Lola3 7+ EIEN S pei
N
Joxd = awl elknsd A
.(T. Isotherme ayLsg 3l Jgmi) TS Sl 5yl o Ay d i Jox3 A — B
0.25 .( T.Isochore jssmgl Jgoe3) VS8 Culy ams e Jge3 B — C
: . T. Isobare slgjl Jooe3) PSS Caly daids die Jox3 :C — A
3
Pceay ,Vem), Tewy Teky, Tak)  stxst .2
o PV _4x101325x105x5x10° _ et L1518 5308 e
0.25 A== 1x 8314 = 243. PV =nR.Ty :(A) addl e
0.25 Ty =Tg = 243.754K Tt Lo Jexi : A — B Jexitt :(B) il Lie
0.25 Vg =Ve=10L VS Lo Jomi B = C Jexitt
4 o dlae/ oz gllo/Cuwlyi/ s Ml go/ s 390/ G/ u>g/ o136 /e8y (/D ebsy/ bbbl e/ pidke/ yiub ga/ Jlyi Biilwll
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0.25 Py =Pc=4atm P Lie Jems :C = A Jexd
0.25 _P.V. 2x1.01325x10°x10x107% .
" nR "~ 1x 8.314 .
P (atm )4 ppH = f(V) oledt JltaS .3
4
0.25
X
3
20 N
5
10 \ (mL) ZAUCA‘ QBC ‘WAB ‘:’.ﬁdét.dm -4
Tt e Joxi (A = B Jgxitt
0.25 v 10
x Wyp = — nRTan—B = ~1x 8314 x 243.745In— = —1404.65 ]
2 A
veste pie Jexi:B = C Jeaxitt
0.25 3
X Qpc = nCyAT = 1X5 X 8314 (487.49 — 243.745) = 3039.743 |
2
¢ = 2R 3
0.25 P2 by =3R
CP_CV == R PCSte MJﬁ:C - A d}ﬂ‘
0.25 3
0.25 AUcsy = nCyAT = 1 x> x 8.314 X (243.745 — 487.49) = —3039.743 ]
Byg ol IS 3ase Yoyl poett (Sl dll Jo¥1 iadl aad .5
sl
0.25 | AUeyeie = 8875 + AUpc + AU, 0
0.25 | AUgyce =0 +3039.743 + (—3039.743) cycle
1
0.25 Vor = 25mL :VbE 301 o g Lt .11
0.25
0.25 To = 20°C ZTO bbﬁ" ;\?)J cm‘ 0901
Jacat Jelad IS AT aleadt 3y ot e Dl .2
0.25 . _ _
XQi=0 = Cal + Qnaon * Qrci + Qnewt =0
MNaoH - CH2o - AT + Myg. Choo. AT+ Qpeyr =0
o Lal Al Taglus Joloall JAlign sciad
0.25 (MNaoH + Micr). Chzo - AT + Qpewt =0
) Qneut = - (MNaon + Mucl). Croo - AT Qneut = - 1360.125
Qneut = - (25 + 25). 4.185 . (26.5-24)
S0P alit/peancello/cunlyis/islgs/ s 99/ iliv/ilumsi/ o135 /oiginy pifosizy/cbsall s/ opisbie/ b/l Bistull
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1Y Y gelt a3 7 LUl 9 ¢ Jauailt (ol gadt By poedt il 3
0-25 Q _ Qneut _ _1360.125
P T 1x25x1073

0.25 Qp = —54.405 kJ = Qp = AHyeye = —54.405 kJ /mol

L}g)‘j‘ég) Bl
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