S5 Aol

PR ) RERNES P JCIRW Framiio slaxs S peke g S — by Ay |V oLl Y 3
o Ve g celn | APRR/1e/YF : ol o, | Alawgio pgd 8599 o 3158 4l : SOl pb g b
g0l CodaS Gl g e 350 | AR L ologsd Cagi ) 9 el puodl3T slillogls 9 JluSy 30 ¢ ailie; o3l g0l Ll
http://aee.medu.ir
0 yod (0,19 4ol Zewly) WY Igun @0,
el jlro 00lw Gl iilo 1 oolaiw! :4> g
N <O o dolizeanly 50 9 00,5 il 1) Cawlivo 8319 < 00l 0010 3319 90 (v 31 0590 2 yo|
wils - -
29 (o0 Algi€ 20 snnST (50 ()8 5 (S a8 50 (1
™
el 00 ooliiw! SLigol jl« : » Lgy0e5 Lwedll Juvo il jo(@
B L
. L . e .
o 59 Sl g 5 55 jlw « ’,b» R ERY ST P ESTE RPN AR - RY (W)
P g8g yd - -3k
«.\.....S » g cdile ol 3l o O 50 15 9y (o0 slows ds wawi )14« SO (CA0 ) duonS| e S (&
g 3 ol
Dy (0
&u‘ é” - o A & . . & &,
> g Ol 5ol &b )5 (43 18 (el S92 90 pLedl (slo (49 (0 U3 5 slod (@
Ogmlias 19395 Sus
A8 (o0
YIS St 9o [y ¢y w30 S (90 93 o 3OL 5y g0 53 90035 st 1) g5 B e 31 S b syl b sy | Y
ol (g S Jobos (o295 (S5 gm0 Jobu(T
ol 9¥ 1 iy (1,5 LS Cuoglin(d
3518 1y g8 Ay (2Ulg (hdigy G S5y B pogas OIS Jalono(y
g gn STy AT G T581 o (53l 5,31 Gl U oo (25T 50 53 Lo S 5G1S(
L pSTH g eog LSy b (9 pSUl @uje ¢ Ayl (o0ilgs (SledgSgo (Soliuwlg Sl by A o(&
ol Gl T Bl s @il (59, (S S!
Vo L0 Fewly oy 4 25 Ol g lSle Jge b wazgi b | ¥

CyH,, —C,H, —SONa : () cuS 5 Cy Hy, —COONa : (1) oS 5
it 033 WO € ool igulos e 5SS Sy Sy S plas (T

o 48 JAIOT el oS Sy plaS (FuddS S @ yud(e

909y 0 Jod 4 b 2y Glp (b 5085 S ¢ glo SLdgdge |y wd usgi(w

e9o FEY- V) J° uY‘s.w awls!




S5 Aol

aad Y oy liel oo Framiio slaxs S Pl g S — 0l g Ay | Y oy liol Y Ig
o Ve g celn | APRR/1e/YF : ol o, | Alawgio pgd 8599 o 3158 4l : SOl pb g b

90! S il 9 it 35 o
http://aee.medu.ir

1] J'.w eLo‘sé Cfé’ﬁ)é )5‘“}“")“"""37 0l,.1.|agl.> 9 Jwa))J ‘ 43‘)‘5) g‘),.c]' dﬁ‘é

0 yod (0,19 4ol Zewly) WY Igun @0,
VY ol i 3 Jgo YX1 T pguigyund (g cdale ¢ U1 OF 51 ol aigai yo | F
WS dsilo 1) Jsle ! pH (T
WS dliro diged (3l 30 1) SS9y gy cdilé (e
(5« 53k« Gl ) oS i |y Jobomo (] Conols (9
VY Wadd Gl b Gy 4 Jllo OlS i v azei b | Q
HO - CH,- CH - OH CH=CH, CHACHACl 55l gl yogigo lasS j3 ol 51 S plas(T
(") (Y) () fascimsa (PET) w¥ts 5 st b
CH, COOH
Pl i pulalli 5l lgi (o0 1y (L) S ¥ plas(o
€891 Cawds
CH, cogn BUS > (o BLLSI lgie &1 S i plas(9
() ) .
fogu (o0 o0liiwl 2bgo
y e Fwly 2 G w41 €CO(S) oler oSt (65 (1255 9 SIOK(8) e » WLS F wwazgi b |
(omi¥l3g8 (3 (S92 ¢ (J9SI90) S g S 5 32 30 1y woler £63(T
g2 ¢ ol yidi S 5 ol (s (@
Y Wadd Fwly b Glewp 4 g Jeux v axgi b | Y
1) Fe'"(aq)+Sn" (aq) > Fe'* (aq)+Sn"* (aq)
Y) Zn"* (aq) + Mn(s) > Mn"" (aq) + Zn(s)
Zn™ (aq) + Y& ——Zn(s) | —+/Y? N 32§l ouidlS suins STy pluS()) LiSTy H3 (o
Mn(aq)+Ye” ——Mn(s) | —V/\A
Ag'@)+e ——Ag(s) | /A | Sam sl ;0 B g I CS o e oyl — B0 Jole j(
ouund g J.g’éew| 4.»559
P g a0t 3 (IT o) ggm 4 550w 51( 1
ﬁ,.wz\m J° uY‘g.w awls!




S5 Aol

PR ) RERNES P JCIRW Framiio slaxs S peke g S — by Ay |V oLl Y 3
o Ve g celn | APRR/1e/YF : ol o, | Alawgio pgd 8599 o 3158 4l : SOl pb g b
9ol CondeS alh 9 i 3550 | APR] Sl ologd Cagh 10 59w puol yuudl3T sl 3 S y30 « 4395 3l90T il
http://aee.medu.ir
0 yod (0,19 4ol Zewly) WY Igun @0,
VY 1t AR Fwly ) log0i 4 azei bl A
S
= N 12 S(F7) wygisld o1 b cowl s (C17) w5 90 )b S8 (T
> Na ¢ !
b S ., 3
1 @ - T e o el 090 AR b Cansl il (NCl) IS s 93 Ala (w0
3 Mo M #1, ¢ (KBr)
G v e,
3 D Al LBlg T (Ll Gl e (yelS Elad iald Wy
il o @ @ oo
ol = F' cl- Br- AJ‘so‘_g).u.u

\J o g ) 95 g Oyl SIS Jdo | ]
(S 359 Jl 93).39:80 (0 00 Liius! 59790 sl (51 il 51 (T
D9 (50 o Lo (FogT GlalS s (155UgS @alio 10 5 5B 5 oolasu! (o
S (o0 00liun! pusid 38 31 (65l i 0 3ud (SUlgi b g SzraS  F S b 5 5L cS b I p (@
S oo Lk [ 095 plKoxiw] § S 05 63595 Lol U IS T 9B 53 st paw 4y 4T | Jl2d g 18 o guinnglT (@
VA ol 00 buuiogy M(5) 6 5145 uBd o oyl Iy bl a8 yg S 31 indt g5 S o
E (Zn™ /Zn)= - ./v$ E (Cu™ /Cu)= + ./¥¢ E (Fe™ /Fe)= — ./¥¢f
T 85k . (Zn) 595 b (Cu) o slazls 51 S plos M 38 (T
y N €15z Sodly Silgi o0
0@ M M"™ aq) PP
\ s ot 59 [y R Bus 4 jlg0 STy o (@
BT f y
' ' 3 (198 Slgo (Guly dstms B9 b (sl (51 )2 WS Tl (@
Fe (s) fasss o0 solwl o
VY "

bl pomgyimd g it YOOC  gtos b (HF) st 0 59135 000+ / OF mol.L" Jokxo 4o )51
HF(aq) = H" (aq) + F (aq) . i)/ Yox Y mol.L”

o 39T iy Jolowo ol yo 1y gy s y3(w o i dniliro 1y ool iy cuB(T

ﬁ)LQ.'g:\aé..a 30 Y g awls!




S anly

42 Yoy loiol oo

Faxio olows

S Pols g Sy — (0l y: i

¥ o oyl Y g

AR TYSJOC W BN ) o LVARYA  GERNESNPINY

o gio £33 859 w03 3 41

:‘;M’Jl" |°U 9 |9U

gl LS Siuly 9 o 3 w0

http://aee.medu.ir

1] J'.w eLo‘sé Cfé’ﬁ)é )5‘3‘5)“‘)“'5‘}“' ,_',lg.l.bj‘é 9 Jwa))J ‘ 43‘)‘5) g‘),.c]' J’J‘é

0 yod (0,19 4ol Zewly) WY Igun @0,
UALS DB el B w31 4 00l 0010 Jgum as Az gl b g ;S ki 50 15« YSOr ()R 0y (8)+ VSO (g) » Jolai | Y
FYo°C YY8°C Lad 32 5l ,5 b ol o3lo )5 Jolai ol (T
x| oexy" Jiad 2 Sl il Lo s 50 STy b iy 3l e (&
g0 sledie yiS )70 Byb 4 coli glos yo (Jolai balso JUI L (@
$y> S0sS o (g mti 4z Oy 55
Vo o Fwly ¢ Cowl ol duns Lo dwl W gy Culi AS ) Jour wazgi b Y

(K,) sl idgs el | (2loowd Jg0,8 NP
V/Ax Y0 CH,COOH S Seino!
£/axy. " HCN ol Siliwrg youd

Sy ol HCl S| S A5’y

a) HCl(aq) — H'(aq)+Cl (aq)

b) HCl(aq) = H'(aq)+Cl (aq)

Sl Silowgyoud j¥ g0 ) Joloo b ol it sl Sl ¥ g0 Y Joloxo (oS oSl (Bl ) (ol sloo yo(

sl gl YU J 902 sl 105 ¥ g0 ) Jolomo yidd S0 b o juo 38 STy e yao gl sty (T

o 98 JIS § ol 3 milbico O 58 domnl S5 15 juud gy (5l ) Adleo plas(w

o 49 Jud

Yo 0 30) @0 wwily @90

) Y

H La,a.:.c dsl.&.'i Jg..\q ‘slo.kbb He
VeeA il s s F/oo¥

Y ¥ C o 14 \ A q \

Li Be CSloail o > Wi B C N (o) F Ne
£14¥F) a/+\Y Ye/AY | AN [ AR/ | AP ee | V& oo | YoNA

| \Y v ¥ & \# Vv A

Na Mg Al Si P S Cl Ar
YY/aa| YF/IY YZIAM| YA Y</aAY| YY/.¥Y| YO/FH| Ya/4H

4 Y. Al Yy Yy Yf Yo Ys Yy YA Ya Y AR Yy Yy Yf Yo Y

K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Ya/y. Feoloh | FFIAZ| FYIAY| O</AF| OY/+«| OF/AF| OO/AD| OAAY| OAIZA| 2Y/0H| 2O/YA| #//VYY| YYIFF| YF/AY| YA/AZ| Y&/Q+| AY/A-




wo Voigg,0 csl SR pele 9 Spd Sob : aii) (V) oo 20 0 2l lonie] il Sloid

\PR] /e /YF e & YV 2 axio olasi Ao gao 099 6 590 RO 3190 :

al

390 CudnS Sialy 9 ki 3 pe

http://ace.medu.ir

1R Jlo olos® Sagi 0 59ind ol paod 3T oyl gls 5 Jlasy 30 « ail395 ¢yl 39T il

0 yod s ‘_gLo.:.bl) @)
Ao (IY0) o b (o Yoo o (+1YB) 300 (o SV e CIYO)WT (|
Vo

YA (IY0)ygummwlod joie8 due (& WO (1Y) smnSg o — (/YD) 3L (©

b Be o (+1YD) Cansl I Jobos £ 38 (i g Jpao (/YD) Cansyols (T | T
L2 Ve (GIY8) Cawyo (&
b Ve (+IYB).5,105 1y o5 b ollgs ciugs olo K5y BN pogus IS Jalono(+/ YD) o yobi (0
b AY o (1Y) b ood yunis |y STy T cgjLaddlad (6551 oL b oy lood STy 12 50 b, 3G/ D) s yoli(es
+ [0 o515 g 00 ColaSy o 49l & e cdkund el ‘503"3.5 skdedgo &L’»’.w‘g).’:ﬁ‘ Joily Aliyo (+/Y0) Cawoli(e
VY o (+1V0).Camd Sy (4 8055w oo o1 63 S pSyL

/b (HIV0) 3410 iy Al 5 ol ligiluw 0,5 6Tyl 1 —(+/¥) (¥) s i (7| T

o (oIVB) 35 od G gs cow 0T 53 galio 1595~ (+/¥D) (1) e 5 (&

A0 |09 (oo Jaio O SledgSIgo 44 (-COO™ ) 295 (ouid s 3y o1y SldsSg0 & ((LyT9y0ud i )093 (bl oo 3l ol (0
+18 pH:—log[HJ’}:—long\Tf:—logY—log\‘_f:—(‘/\‘)+f:\‘/v(‘/\‘a) alf
I (-179)

i T _ i T S I i - -
H* ||OH |=+" 5 vx).|OH |=\"" | OH |= =oxV ""mol.L™(+/ v (o
[ Jlow J=+" s> v om” =17 s omr [= 2o (+/72) .
(+1vd)
AL
Yoo (IY0) ol (&
VYa (+IY8) (V) oS 5o (+IY0) (F) e )5 g(+/Y0) (V) w5 5 (& (SI¥0) (1) caS 5 g (+I¥D) (D) S 5 (T B
N8 o G o
s (1¥0) J9 g0 sl :COL(S) g (/YD) mi¥lggS wol>SiO(s) = (1| #
AB | VY o (1Y) 0410 (6 yiiion (ST g il 0 uaito ;S0 uST 4 (STrihl g UL ol dod el 5o 15— (+/Y8)SIO (S) (&

‘H

090 dxio O gmal slosaly dols




SR 9 S oL )

(V) oo 20 )0 25 ool Tuindd lovd

1R /e /YF: el )5

Y 2 axio dloas

Wigio g3 899 190 : 4y

390 CudnS Sialy 9 ki 3 pe

1R Jlo olos® Sagi 0 59ind ol paod 3T oyl gls 5 Jlasy 30 « ail395 ¢yl 39T il

http://ace.medu.ir

0 yes e sloal, 2
"o E°=E.-E] (+/Y8)E = —/VYs—(=V/\A)=+-/¥YV (ixa) |V
Vo (18). ol 60 domasST b 0315 s 3 3358l 1y 5-(+/¥0) Fe'™ yqs (0
AN (1Y D)0 35 oo &y 350 316 (D) (@

FALo B PP o (+/8) ol (5 o B 1 0gyaSUN) a5l cooms s (57 (a0 7 U 09,5801 ) 5T 31 g ym 5low 30 by e 1305

|/ (178) ol (CI7) 2y IS (390 £las 31 205 (F7) e 9305 cygn s 1305 = (1Y) yy9igld o0 (7| A
e (’/YA)W‘MQTM@ZQSF G:,lL’?uT 1305 —= (1Y 8)0 1S oo 0w (&
oI¥0

A CIY8) Wb (oo 25 (@
oD A (o € (sYD)3 9030 Judd ¥ o8 JE2 (YU ©gd dlaiti iyl pily 30 Ceoglito(] N
.18 (18)uly g0 il 0,S19n 4 COy Jio 00iy¥T (6la315 0959 (4l w0 casles 309 294 (o0 (65531 B pan (MBS s JF5GLS 13 5(0
Wer
0

Fale C18)040 1HE® g JIKz o iaS 138 o 50 musid (0
b | i e 4y a5 3gd oo casly T s oo JaSS AT parog!T 05T pko 5 oy 4 9 09 (0 dumnST s a1 3O (s
PA e (+18).005 bas 1) 095 plSloinl g wiloy B 00 y950 Cowsd (Y eb Wuw (gl p

VD | il B A5 ol (+ITD) .l i iy Ay i AT (595 Syl bl il 43 495 b - (+/YO)(Zn) g9,(T | V¢
(1Y) .l o0y cbilin yal g Al i lwST g9, 38 ool dyoy

+16 0,(g) + YH,0(1) + fe > FOH (aq) (v

¢ v J e —
(+/v0) (+/vo)
‘/YA .. .
(B )(1YD) a2d cod yuiSTg 13L Blgo b 2B | 5(
A H' || F~ Y ) )
(1 ]=[F"] Ka=w—)Ka=M:>Ka=a/mx\7f(‘/m)(l
L J L [HF] ./ by
(+/vd) b v
(+/Y0)
oD +
H Y
%(x=[ ]xxu= UALLAIN
[HA] ./ oy ———
R . (-/v8)
(-/va)
YYoe UYA»
"o guw Ao 3O Zusal glosaly dolol"




wo Voigg,0 csl SR pele 9 Spd Sob : aii) (V) oo 20 0 2l lonie] il Sloid

\PA] /e /YF el &6 YV : amio Sl A gio £ 99 0 399 3199 : A0l

b 390] kS Sl 5 i 35 0 IR Lo ologs® Caighyd guiaS ol pusd T lelogls 9 JUuSy 52 ¢ ail39) ol 3907 (1o
http://ace.medu.ir

0 yod s ‘_gLo.:.bl) @)

+10 Y

1V D). ol a8y ol y Caoms &1 JOU5 Lo S 3 pucro b (Siomy 438l i 381 Jolss il Lo (381 L 1535 —(+/YD) yuSlo,5 (T

b | Al (g i ity B 00 5 18 ugl Caomw 4 Lod (3] 50 STy b Cawl i3 Lo eyl yo Joli culi 1y - (+/Y0) FYA°C (&
1Yd) . cewl
VA | 09 o D yben (35 Jgo Sl Caows 4y SOl g (/YD) Wb (oo Gl JLAS e Gal38I L 1y 5~ (1Y) Wb (oo Sl
Ve& p U Y p (IV8) .2, o gl l» oa)gi)é Ol w0
ALY (1Y ). ol S 1S9 o (T | VY
.18 (IY0) by (oo g ST 0 Sl job 41 g ol (568 vl S sl S 415g - (+/Y8)(@) slro(
AL (1Y D).0 10 (g yiis sg.ULw) 9 yiiand g..:T 0 (_,T s O, clals o ('/Yb))ﬁf)}g OT oW Ceb(+/YD) sl M‘(U
YYeUYY »
¥ 003 o2 Al dans




