s 1)+ 2 el e o A g Caslus — Sy «:f"‘i) L 9(‘")?&&2‘;»,5 2l obiel Yl
220 pote a8l Lo 3!
WA [ Y 1YY bl f,U daogio i j90) P Jlw
&)9)%5&339“’1‘:&’.‘“}5)" 173 Jlo olo o105 45 gpisS pul yool; ollbala g ol3gef Ll

http://aece.medu.ir

| ey | Yl [ <, |

S dnline L] 1 gt pBy 90 U oGl jlome Sl cpanilo 51 20Wl 3 &y

) hannd 98 s sty 53 g B! |y Cawyd g4 55 05 5o ks 1Sy 2
gl g0 Cansd & (NN, ~NaHCO,) a5 jf g )35 (slg S dumaS (2,5 8 (51251652,90585 (T
B9y o0 Jlowd & Wlolus (T — (5)llle) Copols (0319 le,)S Cudyb (@

395 50 ol 3 oty (o ey o (WS 9,5 — Coligilgen ) 89,5 Sigtheo (5l 08 S 3 (@

ol (556 99— (558 Q) bl « iy axkad Sy g o bglsee (&

Y/d P aabd Fwlbld iy 4 0ad 031 b HiSTgaangi b | Y
V) HCl(g)+ NH, (g)——> ++(s)

Y) AgNO,(aq)+NaCl (ag)——>AgCl(+++)+ NaNO,(++)
. 25 Jol5 1, (¥) 9 (V) b 28ty (T

$00°C
¥) KNO(s)—>K,O(s)+ Ny (g)+0,(g) S yasedo 1, (Y 3 9) W STy £99 (@
s gy 1y ¥ STy oud 43190 slsle (o]

qai  7°C
T (5 W ——— sl (@

+ /Y0 Tand o b 1, B awals Siag plaS 5 b JSO 51 S b S adede | Y

(v)

Vo gt JaI 3)90 P )3 (1S paduudo ) 325 51 5L 51 Sy b (g 330 s (e 39
AT ggome jl 55 (i Ly oaid HiiSTg 53 D Al (g9 AT Egomxo ¢ 3lo,S STy S 40 (a
] U 2359158 33 b JuSW5 (sLaigw

e o1V Jglors 51 5 it KC) s 15" mannliy J¥g0 +/) Jgloo 5L ylid ¢ (Lasy Tl 53 (&

+ Gl ( CaCl ) a4 5 S

€ P93 (§ axivo ;> SWlgw (5 a3y

www.riazisara.ir \ hw (80) Ol j1 Oblgw wged sgbils




Sy S ol i STy P15 31 o 3151 glo ) ¢ LSy daal > (T
V)C H,OH(l)+ YO, (g) > YCO,(g)+ YH,O())
¥) C,H,OH(g)+ YO, (g) > YCO,(g)+ YH,O()
192§ Cunl Pghad OF )3 S 5 1S gy It ¢ LSS gl ad > (0
y) CH,CH,OH(])
¥) CH,CH,CH,CH,CH,OH(})

- . = Sjed ol ety | 5 (V) e s 3 2l kel VT
R C : 2l -
ALy VY« 1 ylodel e o Aiggpw & 320 pgle olSeialo;]
WA [ Y Yy bl R0 alawgio uv”.ol pow Jlw
93951 9 o 9ol R 35 50 199 Jlw olo 018 33 13 ,guiS gl pusdl T o Llogls g 590! (i1
http://aee.medu.ir
[y | Nlg [, |
V/Y0 :@:@agu&mﬁq¢oﬂnaladudauoqé,sg &
‘ o “e «* oo
Y) NO(g) +;Or(g) — NO,(g) § ol AHLS NO, (g) yly2 251y oIS I GT ki (T
) .. RT
Y) ;Nr(g)+OY(g) — NO, (g) g 1y 5500 g STy ()39 Cow 2L Judd
) N,(g)+Y0,(g) > YNO,(g) aigS oS JuSuis 3 bt AT (@
Ty § 0gud 0 @3B )5 Jlai )3 s (NO(g),NO, (), Ox(g))
) Do gy B (gl p1 49 9 32501005 F j3 KNO(s) (5502 JYouil alyd | #
KNO,(s)+q — K" (aq)+NO,." (aq)
\
;1 KNO, (5) 584 I (V) (1) fogad s (7
g T o
o T W (92 gl 51 Jool> (g5t ¥ut s (@
ov s a1 e g e g3 A
3 ; . T g9l auwd (ilyg 8 Sl p3Y (g5 L ol !
 SEPI N .
;q)_‘ Yot )
5 Ve
— > ("C) Lo
Vo \ Yo [0 -3
Y . ey ons .
fNH, (g)+ YO, (g) > YN, (g)+ #H,O(g) : Cowl o plouil Syl jLid g lod 4 s STy |
$ 2940 o g5 Ny(g) o Wir O, (g) (IS jloie UNH(g) 2 Vo Lisly 51 (T
GONBY STy 48 asuive dawlne Uy dgei boliw O,(g) Jgo o/0F b NH(g) 05 Yo /YY 51 (w
YymoINH, =1Y¥/+Yg S Cawl 1S OIS S gidue
) 1A fwly p1j SRR 41} A

€ pgw (§ &chuo 4> SYIgw (5 doldDy

www.riazisara.ir ; I (80) Clw j1 SDlgw aigad sglils




Ve ylodel & A: P - - o -
I Gre Doy =8 15 pale ol ol
WA [ Y YV bl &0 dhwwgio (p 390! @gu Jlw
9397 9 0998l R 35y 180 Jlw olo 918 33 ;5 ;guiS ol puwrdl1 yllbogl g oyl j00] (il
http://aee.medu.ir
5 yod N | <, |
y/8 Dgd o0 dadd o 31 415 S STy Billao (pwo MewST E95 93 | 4
Y LiSTs) YCu(s) +%0,(g) ~Cu,0(s) AHS =-1$4 kJ
Y Laisty) Cu(s)+$o,(g) — CuO(s) AH;, = -V 00k]
M aT Cwd 1) g5 STy AHC 2l 031> Sledbl SS 4
cu,O(s)+%o,(g)—>YCu0(s) AH® = < kJ
Vb ol ot b ik 5 Sl 51ad 13 25 STy | )+
Yatm Yatm ] )
Gl B ol
faumo by Gl 315 ol 1S o (53, ailobuw (T
- +3Y5ok] ) by § bl (g9
§ Cowl yalin STy 45 005 dsle sl (w0
el TR 5 (g0 (857 i3 U 39l o 0l 0l puisle S el (9

|
i I

VPO | (oS Jghe ab Uglona g 00 o 05 1Y ¢ 51 o 2 0,50 TAD (S8 L g1 51 e Voo 3| )

Vb o o g o5 | ot S aoy | g Jpep el | S SIS gp (35, 9 LS o oo dw gl VY

7o sl Suoyd g C,H OH(aq) Jyi « HCl(aq)
aa g aslssly 12 9l 1 Jgar HCOOH(ag)
Sy
VYO £1> FINO(aq) auwl S i 52 2 Jgo /0 Jolowo yiad shea D00 431, CU(S) o 3 S jlaie | VY

c 35 Ao 1) guiS Ty S0 38 083 « Cuwl oui adgi STP daylpud 3 NO, 518 i) £/0 ¢ o23959!
Cu(s) + YHNO, (aq) = Cu(NO, ), (aq) + YNG, (g) + YH,O(])

Vo a osia 2y P owdd fawl B iwss ar Blie jldgei dangi | VF
+
\/ § 390 (0 el 395 & 395 M 4y o Sl ol 3 STy (@
AG { o D Zud 9
e
<
|
1 3,913
Ye 0y R « Somily ($990 »

www.riazisara.ir r I 50y Clw j1 ODlgw aigad sglils



a8 YV o ylodlel o

Tmo N 2 g Sl

170 PolE = Sy b (WO 1 gak)

2l ..rc.‘ 9 sz (O 5t o 2 ool WYl

YA/YIYY el &, ahwwgio (390! pgw Jlw
093951 9 9901 i S 5o Qe Jlus olo 3103 13 ,5uiS sl s 3131 5llbgls ¢ oyl3900 (sl
http://ace.medu.ir
) ¥
H Wpais (o9l Sy gloal, He
Moy o3l das 4 ¥/..¥
v ¥t C Iy 5 v A ) \-
Li Be o oy Y[y B C N (0] F Ne
$1AF /.y VoAV W/eny V5 8/a24 WWAAA LAY
N W W Y 0 P W A
Na Mg Al Si P S cl Ar
v/ YEIX.0 YS/AAY YA/ -AD Yo /avy ¥v/-55 Ya/faY v/afs
W Y. 4 Yy 1 e Yo s Y YA ¥4 Y. A ad Y 2 ¥o 5
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
/.94 t-1-YA FE/A00 TY/AA B/a¥y av/as DF/AVA DOIATY BA/ATY BA/SAY sYlots salra saNYY YY/5N YE/AYY YA vaja.¥ AY/A-
122 YA L ¥ 13 a1 s ¥ £ \id v A &} a- IS ay oy of
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
ADESY AV/SY M/ /Yy av/a.s 8/4¥F av/a.v VoY V-Y/a-5 \-SIEY V-VIASA VY/EVY WEAYA VIAYY WY WY/ WEALE N aTARN
ab o av %1 vy vy ' v v YA va A A AY AY AY Ad »
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
WwY/A-b WWY/TYY WA/ LD VAR WWAEY YAY/AY VASIY-Y V4./YY VavyY ARVIRYR \asfass y--/0R Y EIVAY Y.YIiY Y.ANAA. Y ARAY ¥-3/qAY YYy/-av

bw )1 SDlgw aigad sglils

I (50) S

www.riazisara.ir



10 P — Supd Sl 1 A, | ool 5 (V) coownd : 0y &0 il SYlpw sl loia,
Wae [ YT YY o glodel &,U ahwigin i j90] Pow Jlw
09395 9 o jeel i 35 ye 100 Lo 0o 310 35 5 59uisS sl purdlT yllbogld g yfj90f it
http://ace.medu.ir
ﬁ,os | ronad glosal, | u.g.:)J
) («/70) 5893 (& (+/70) M58 (9 (+/Y0) S (@ (+/¥0) NaN, (T|)
(+7Yd) (+/70)

(+/Y0) ol 45 gd oo arla g3 51 (Y) LiSTg 5 (+/YD) w55 £99 51 (V) LTy (w0
f KNOy(s) > ¥ KyO@)+ Y Ny(@+ 0 Oyl (¥
)

(+/Y0) (+/¥0) (+/70) (+/70
(/YD) dgu o0 ool F00°C  glod ;3 STy (&
L (+1¥8) Jlaigs 1 (¥) U (+1Y0) oyt 8 (¥) USG5 (+/70) Wasighf (g)lauly (V) S | ¥
Vb (+/70) cast AH <0 ¢ 238 ‘;.;sv, » (ro)ewpt (T]F

doa(+/Y0).cut AH™ = o 87 | : alal 9
S >(+/ ) l:lhomaﬂlg,:oﬁ uoa)glp)aoMJ&w ) &b only

51 57 SagS U 03,9158 40 0nd JuSis (glb g AH ggome )51 AH alayly Gab L) (ol Canw)3U 0245 8313

(10 . 399 38lgs pSlo,S STy dudly 0D STy 3 02 dnSud (U Wign AH ggoome

e a8 g (+1V0) 0392 5 o5 galo gehaww 5 )'; ek (Goigal o (g Wb 0,3 3lad 105 (+/YD) w3 (@
(+1YD) . ol 5 et 3235 iy Y30 o3 Jgfomo 13 f s

VYO NO, () Jgo 93 (¥) d3lao ;3 (+/¥8) ol a8 5 Ky NO(g) (3) ddlao y3 125 (+/70) (V) 5 Wolae (7| 0

Cdle y3 il 053l 5L i 31 03k Jogo S oyl (b o uiiS Ty (AW i 41 ) (+/Y0) + Conwl ol g5
(+10) 2395 g0 4508 JuSns 3,1 ic] T bl 2. S5 395 Saolidge i 3,lili!
51t Gl 3y oSy JSAB 553 0yt 7y JiSlS 3 itiesl BT 1,25 (+/70) Oy (8) (@

(i 45 45ied S5 NO 5 NOy ) (+/70) 3905 (g0 4685 15 )3 i 355 Saslis3ga

) (o 1Y) sl (g0 Loal53! g ks IV Lod Ll b g (+/Y0) conel ST )5 KNOy St (+/Y8) (3) fsges (T | #

(+170) soh 8 ouilig b (1 p3¥ 51 (@

€ @gd (& Ao 43 daldl»

www.riazisara.ir i 580) Culw jl SDlgw aiged sglils



S ol — Saph o, gy | o] 9 (T) o o3 2180 ol ST g sloa,
WA [ Y1 YY gl F,U W,J.ow”.o',ow‘)bw
09395 9 9ol e 35y 1FRe o olo 318 3 3 590 sl pusdlji s lulbogls g (313901 kit
http://aee.medu.ir
| s | g gloal, <, |
Y YLN Y
? LN, =)o LNHy x Y = » LNy (7
fLNH,
(-/ya) (/ve)
molNH, = Yo /7Y gNH, x— PNy (/e moinm, (v
VW /o ¥ gNH,
(/78) (+/7)
(Jof J> o))
/$ molNH
SIZAYNY —o/va (/YD)
fmol NH,
0o/\d <o/\A = wloﬁawdam‘yzﬂgNHv
(-/v0) (+/v0)
o/of molO
Y —o/\A (-/vo)
ymolOy
ol DS 3ga%x0 gokidd Sty NHy oS (o0 5,3 (pg Jooly)
ymolO
7molOy =o/imolNH\.x———1—= o/¥6 molOy Wi 9,90
¥molNHy (/)
(-/va)

o/o¥ molOy

(‘/Yé) ol BALS D9 (OB (WSTg NHy g03¢ Cowyd bo (15,9
) S5y W oind STy a2 g2 b )l CHLOH 51 5 5,1 5y CH,OH(g) (+/70) ¥ sy (7| A

(+/70) (290 0 3T (557 bt (5lo S 0397 5 s W 239158 b Wb (3 (551 gElaww BWET iy 5
Sl 33 B o gy UMty Sl 1 I 059,000 23 Jgb 31591 1 (+/70) (V) S (0

" (+/78)  (AH® = +158 KI) 5 o puid of AH caadle ¢ (+/D) o8 (oo digsly 1y (1) Ty | ¥
(AH® =vx—00 ==YV o KJ) (+/Y0)39u g0 ply 93 AH® (+/¥0) 085 o0 plyt ¥ 1, (¥) LisiSTy sl
]

() YCu(s)+%OY(g)—>CuYO(s) (+170) 22,y Cu,0(s) - YCu(s)+%Ov(g)

AHY =—vs4 k] AHS = +V88KD (+/Y0)
) ,
(¥) Cu(s)+—-0,(g) > CuOfs) ——X-Y—>(\°) YCu(s)+0,(g) > YCuO(s)
A\ AH{ = -V00kJ
(+/v0) AHS =¥ x=V0b =-YYok] (+/Y0)

Cu,Ofs) + %O, (g) — YCuO(s)

(g (§ Ao ) deld! »

www.riazisara.ir Y I (50) Clw §1 SDigw aigad sglils



ot pe — Sz (LS, 1 gk | suiylojl g (V) oond 03 (R4S %0l Yl il gloia]
WRe /Y 1YY gl 5,0 dhwgie u»),.oi Pgw Jlw
09397 9 0P 398] PR 35 5 120 Jlos 0lo 818 33 3 ;5.8 punl purdl] s Llbogls g yf0] il
http://aee.medu.ir
0 o ‘ rouad sloaal, 3,

AHusty = AH +AHG = AH s, = VP8 +(=¥1o) = —VFAKT (+/70)

(+178) )8l b Jgosd

Va (W <o ) (+/70) ol aidly il bl oo 125 (+/Y0) bawomo (59, ailolw (T 9+
Ay gl = TP (e
(+170) . Cowl 2 plomil i Jlisd 45 HaiSTy (+/Y0) Wyt (ot
VYo o ) 1)
He= — °IAD = X =A0g Jolil (+/Y0)

(+170) (5,151 b Jgo b
ADHAY =AY g Jslxe (+/Y0D)

it kel B 8 NeosIAYIYY  (eIv
M2y = XYoo S0 D = Xyoo =/ *
R Jolow oo o Mo =0 (+/70)
(+1¥0) (5,138t by Joa
R /YD 3,90 2 | VY
OM S (S 09PN | (g S o Jotowe pU Ly Jgo 8
x| | C,H,OH@q) bJsbi
| W HICI(aq) b syl S4,559,38
W8 | 4 oMV = n=1/62% xo/8L = o/ ¥amol HNO, v
L (+178)
(+/78) (5,8 b Jso b
YmoINO,  YY/f LNO,
? LNO, = o/¥8molHNO, x x = A/¥ LNO, PRCIRIR
fmolHNO,  IYmoINO, ~ (1v)
(+170) (+170)
Lo Lo OOy eowvitAr it
oW 0= — . X})oo Moy 03 = ————— X jJoo = A .
GREP I T g ke SR THIFLNO, Ml
(+/70) 5,05 b Jgo s
Vo AH >0 (+/Y0) AS >0 (+/Y8) AG>o (+1%8) (T| V¥
38195 (46 lusliy Clole) AH 1 33 8 3 by (al38l(as g (o ) — TAS s (/70) ¥ sles 3 (0
(+/Y0)islgs plouil 595 a1 395 STy 9 ( AG <o L) crml Coom A 41559 93 Wl ©y0 3 45 (+/YD) wds
Vo | op0ige2
29550 0,303 (5338 Jyluwo J> 33 il (420)15 &1 52 1) IS (galy ) Comwjd 51 Gy 2bLilialy ¢ 0 e 50
o lo b

www.riazisara.ir Y I (60 C3lws )1 ODlgw aiged slils



