32855 5 5ol 35 sy Fe(s) +S(s) —2— FeS(s) :ﬂSf

AS b ey 2asly: YNa(s) + Cl, (g) —— vNaCl(s)
O3enST B L ool 51 asly: ¥Fe(5)+Y0, (g) —— vFe, 0, (s)

ML sy Sty Zn(s)+Cly (g) —— ZnCl (s)

3858 b s9) 21y ZN(S) +S(5) —2— ZnS(s)

(la 3818) 0392308 b 03 50 STs : Ny (2) + TH (g) == ¥NH,(g)

3355 13392 23 O 3emeS1 I8 b 059 5 JB 819 Ny (g) + Oy (g) —— YNO(g)

32 6 b 0jssses STy 1 (8) + 1, (g) —— YII(g)

(Ugilia (52045) 092320 b 3puSlaige 28 Sl : CO(g) +YH, (g) —— CH,OH(])
(ol 0 J130390302) OJsaaen b ool G131 CyHy (2} +YH (8) —— C H; (8)
(o9 03 J30das3) Ossan b ool sty : Cllle (g)+ H (g) —— CiH;(g)
ol el o5t sty :C He (g} + H,O(g) —— C;H, OH(g)

gt PrINEY
OgJsl stewd JiSTs: YO, > YO,

Pt, V.0
OSSTL 20uS)53 3,858 2ssly: YO (g) + Oy (8) ———== v50,(g)

I98 (s 13133 Cuiph s 9 308183 S b 2aanST e STy : N2, O(8)+YCO, (g) + H,O(g) — YNaHCO, ()
M 3481+ OT > 516 S 930

ST 208 oy 2aSls: K, O(8) + H,O(1) —— vKOH(aq)

T 33T s STy : BaO(s) + H,O(1)—— Ba(OH), (aq)
U sanST+ OT 2 13 O juanS Suan

Tl stz 05,553 Ty - NyO, (8) + HO(I) ——> YHNO, (aq)

OTL 30S1 (V) yimnd 28l : PO, () + #HO(1)——>tH PO (aq)

Tl 20uS1 55 3,858 25 : SO, () + H,O() ——> H, SO (aq)
bt Sligel 2 pasigel S

305 03903 S L Slieel J8 2asty: NH, (g) + HCI(g)— NH,CI(s)
S.'uug &Jtﬁ S5 agdm 3,8
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STL xS 0g 28Ty : O' (aq) + H,O(1)——yOH (aq)
H

(Plsk 5%89) 31 O30 ponly STy« n H>C= C\ (g)—> ‘Ec‘(ljjfn(s)
2902 UAD posdy STy : n CH, CH(g) ‘PC C‘}(s)
H CH
(rogiga)rn (HJ%)U%’)‘G"
1 9093918155 O3 poaly STy : F |
n F /C C\ ‘P C}’ (s)
F
Flolew 038 ondy SRSy 2 n CH\‘=(IZH (8) L;)‘(‘le_(lj ‘)‘n(s)
|
CN H CN
N »‘ L " " 3 hen I :
oS L 3o lS Jaos Od pouly JRSTs n CH, CH(g) {C C%(S)
H Cl
glo ot b 91 JE STy HC =CHY(g)+ Br ()= H,¢—qH {1
Br Br
le’o)ﬂs.\—r 6‘
2,05 Glgsad B L 5l S j2usTy HTC =CHr(g)+ HC1(8) —> Hrc _ (le‘r (2)
Cl1
OLly pls
395 OJasnan B L oSl B STy HC ECHT(g)“ HC1(g8) — HC = (13H (2)
C1
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B Slk,S —2 5 15 awS1 +CO, Ay
Slia)S 635 g SSls: ZnCO. () —2 ZnO(s)+CO, (g)
iy S ol (503 1Sl : CaCO, (5) —2 CaO(s) + CO; (g)
Uiy S et g4 STs : CACO, () —2s CdO(s)+CO, ()
Mo Sy, 05908 — > b Sliy,S +CO; + HO
iy S 391300 o 542395 2S1g : YNAHCO, () —2—> Na,CO, (s) + H,O(g) + COy (g)
M ol ns —S by us +Oy
Sl ppms 5o Sy : YNANO, () —2— YNaNO, (s) + Oy (g)
ol 25 by 4055 2l s YKNOL (5) —25 YKNO, (s) + O, ()

Boa” C 1 5Wl slod 13 oy eamlty s 325 SRSl : FKNO, (s_)a o O Gk YK, O(s) +¥N, (g) +00, (g)

(ol 02 B3> GF il S 1 4l

Mo olls —2s 31,5 +O,
SIS ol s 525 25l s YKCIO, (8) — 2 5 YKCI(s) + 70, (2)
2w gus | LSl SN \.J-I,u.l Sws +H, 0
4T 0 Slidgaw (I1) Lo st T 0015 s 31 28Ty : CuSOy -0H, O(5) 2, CuSO; (s) +oH,O(g)
‘SJJU.;T cja);._._ﬂw
X9 A - (Sl 4y

Slog S (93 pawisel o5 JiSls : (NHy ), Cr,Oy () —— Cr,O; (s) + Ny (g) + ¥H,O(g)

Jsite 5320 sty : CHLOH(g) = > CO(g)+7H, ()

35T pr3ws 54 3o JiSly: YNaN, (s) —— yNa(s) + YN, (g)

el 3 335 st 525 Sty : YO H (NO ) (1) ——> wCO, (g) +1-H,0(g) + Oy (g) + #Ny (g)
il apizaglT g3 L2aSly : AL(SO, )y (8) —2> ALO, (s)+YSOy (g)

sS135 038 s ey Sl NyOy (8) — 2> YNO (g)

Sty 039 25085 5o GWSly s YNVO, (8) ——> ¥NO (8) + O, (g)

A
SaSligs 09 s s Sty : YNO, (g) —— YNO(g)+0,(g)
Pt.Pd,Rh
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NOCI 4326 STy : YNOCl(g) ——> ¥NO(g) +Cl, (g)
ssSlgige IS 425 Sty : YCIO(g) ——> Cli(2)+ 0y (g)

51y 0550300 54395 iy YHY O, (aq) ——> YH,O(D)+ 0y (g)
Sl Sy S 54505 Sy : HyCOy (aq) —— H,O(D) +COy (g)
sl 329850 52335 STy H SO, (aq) ——> H,O(1)+S0, (g)
SSlgiga 039 s> 4o JhaSly: YN O(8) — YNy (2)+ 0, (2)
T edlss 5 sty : YHO(I) —— vH, (g) + O (g)

uidges 0J9)300 posigel 54 s STy : NH¢HS(s)—— NH, (g) + H,S(g)

3081 (1) 90z 54 35 J2uSTy : YHEO(s)——>YHg (1) + O, (g)
159038 geger g JSly: Cy H,y () + (X +%)07{g) - KCOJEH%H,:U(E'! i A5 i

Olte i gm 2T : CH (8) +Y0, (g) ——> CO, (g)+vH,0(g)

ol i e Sl : YCH (8) + YO, (8) —— ¥CO, (g) +sH,0(g)

Vo oisgw Sls : CrHy (8) +00 () ——> vCO, (g) +¥H,O(g)

(D) il s gm STy : CyHe (2) + 70y (g) —— vCO, (g) +YHO(g)

() ol pigmr JST9 : YO Hy () +00y (g8) —— ¥COy (g)+ YH, O(g)

Joibl s gen STy : CYHyOH (D) + 70, (g) ——> yCO, (g) +YH,O(g)

58 alust psly: CoH, 05 (aq) +50,(g) ——> #CO; (g) +7H,O(D)

(2.3%) GBSl 332l i gmr G281y : YO, Hyy (8) + Y00, (8) ——> 1#COy (g) +1AH, O (g)
Wb g a8l oS : YCH, , (8) +30,(g) — ACO(g) +3 -H,O(g)

{(Be)nerkiy 32 4 S (Sl § A Apld oS
pr e i ge GRiSTy: YMg(8) + Oy (g) —— YMgO(s)

5 2dan
S’ i SRSy YCA(S) + O, (g) —> yCaO(s)
peiad a3 g (2S19: ¥LA(S) + Oy (8) — YLiO(5)
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Ll S o3
o5 g5 813 : C(s)+ 0y (8) ——> COy(g) A S S

039300 iy 1y YH, (8) + Oy (8) —— YH,O(2)

3555 g STy S(5) + Oy (8) ——> SO, (g)

Sy 35534 g5y 2513 YH,S(8) YO (8) — > YH,0(g) +YS0, (g)
SauSlyige 5 8 g STy s YOO(8) + O, (2)— LR 5 vCO, ()

sl 53 1S g fiSle s CSy ()4 ¥0, (2) > CO,(g) + SOy (g)

Spdus phand (it JiSly : Pe(S) + 00, (g) = PO, (S)

W > 4>

g (1) s Ugkomo b painastT 2815 : YAL(S) + ¥CuSO¢ (aq) ——> vCu(s) + Al (SO ), (aq)
2235 (1) oo dglme b (595 JtuSTy : Z01(3) + CuCly (aq) ——> Cu(s) +ZnCl, (aq)
il i 0,5 Jglowe b 530 2815 : Z0(8) +YAENO; (aq) ——> vAg(s)+Zn(NOy )y (aq)

(Caso 5 uiS19) uneST (III) (2T Y painogT J2uiSly : YAL(S) + Fe O, (s) —— YFe(l) + AL, O, (s)
loa (sunsS 45 3081 (D) 52T o300 2515 FNa(8) + Fe O (s) ——> vFe(s)+yNa,O(s)
39 M1 55 popaonn by o3 0 iiSTg : YME(8) +S8iCly () —> Si(s) +yMgCl, (s)

ligar () o Jolomo bt 59, STy : Z0(S) + CuSO, (aq) —— Cu(s)+ZnSO; (aq)

(Be j=4) S oLy ol slasls +HO0 —— b3Sy s +H,
W1 ed STy : YLI(8) + YH,O(1) —— YLiOH(aq) + H, (g)

STL 2w Sty : YNA(8) + VI, O(l) —— yNaOH(aq) +H, (g)
T ealsy G2aSly : YK (5) +YH,O() —— YKOH(aq) +H, (g)
STY pesia ST : Mg (s) + YH,O(1) ——> Mg(OH), (ag) +Hy (g)
STL el Sty : Ba(s) +vH,O() —— Ba(OH), (aq)+ H, (g)
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M+ ol —— S +H,

el S 055500 Jglo b (595 2iSTy : 210 (s)+yHCl(aq) —— ZnCl, (aq)+ H, (g)

sl SS9 308 oo b e 2819 : Ca(s) +YHCl(aq) —— CaCl, (aq) + H, (g)

Sl Sr0 29,3u0 Ugkone b puteogl T 2iSTy : YAL(S) +#HBr(aq) —— vAIBr, (aq) +vH, (g)
Sl SIS 9 00um Ugkma b o2 3uie STy : ME(S) + YHCL(aq) ——> MgCl, (aq) + Hy (g)
Sl S p5ilgas b @uinegdT 23S1s : YAL(S) + H SO¢(aq) ——> Al (504), (aq) +YH, (g)
Sdlad ofolls + Sdled s OFls Sai ——> Slad 9fella S+ SJlad i OFslla
Lojss cyles : F ) Cly ) B, I

3o ey Uslona b IS S 2aSly: Cly (g) +YKBr(aq) —— vKCl(aq) + Br, (aq)
33 @23 Jplomo b oo o0 28Ty Br (1) +YNal(aq) —— vNaBr(aq) + 1, (s)

23 pawlyy Joloo b I8 B 1Sl : Cl, (g) +vKI(aq) —— YKCl(aq) + 1, (s)

59> > 4>
3o gt o 3a b Ol i 085 Joko STy : AENO, (aq) + NaBr(aq) —— AgBr(s) + NaNO,. (aq)
303y prlty b Ot (1) o pew Jshina 23515 : PD(NO ), (aq) +YKI(aq) —— PbI, (s) + YKNO, (aq)

S

395 03 3e b il 0,485 Jabo S2aST : AgNO, (aq) + NaCl(aq) ——> AgCl(s) + NaNOy (aq)

uﬁa),\.mm
i (1) o b oy S oty Jslono sty : K CrOg (aq) + Pb(NOy ), (aq) »>PbCrOy (s) +YKNO,.(aq)
Ry Sipg? <PV, s

Slas S eannliy b ol i 0,85 Joloma 2815 :YABNO, (aq) + K CrOy (aq) —> Ag CrOy (s) + YKNO, (aq)
Sl g @y b 3 15" 0 Jslone 2S5 : BaCl, (aq) + Na, SO (aq) —— BaSO, (s) +vNaCl(aq)
2008 9 330 o3 b Ol S8 Joloms 2ST9 : Fe (NOL )y (aq) + ¥NaOH (aq)— Fe(OH)y (s) + ¥NaNO, (aq)
Sl 0,405 b 3o 59 Jslow J2STy : ZNBE (aq) + YAENO, (aq) ——> Zn(NOy ), (aq) + YAgBr(s)
S 3 130 o3 b 3908 (TIT) 2T Ul STy : FeCly (aq) + ¥YNaOH (aq) — Fe(OH), (s) +vNaCl(aq)
T 2l pauds sty :CaCy (5)+ YH,O(I) —— Ca(OH), (aq) +C,H, (g)
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G el — 5 Sei + Ol

ool S S 9,000 b 3anS 9308 oo 2ue Jslme STy :NaOH (aq) + HCl(aq) —— NaCl (aq) + H,O(l)

sl 50 )15 5,303 b 3aS 5,130 paliy sl 2515 :KOH (aq) + HCI(aq) — KCl (aq)+H,0(1)

Sl gl b 2S5 1300 oz 2w Jglome 23STs :YNaOH (aq) +H, SO, (aq)—> Na SO, (aq) + YH,O(1)
Sl S35 b S 5130 1.0k Uslowo 2STs : Ba(OH ), (aq) + YHNO, (aq) ——Ba(NO, ), (aq) + yH,O (1)
3l S paandl 3 panS 9 13 el Jghims S2STy: YCA(OH), (aq) + YH PO (aq)——> Ca (PO; ) () +#H,O(1)
Sl S 9 3l JansS 9 30 o0 S O OH O ONa

Sl Sz s @519 s @y 2w

:W%é&@&g%ﬁ'ﬂ%&ﬁqﬂd&%

IS+ sl SiunS 90,8 —=  jawl+0

H, SO
Il b seml S il 281y : CHL.COOH + C,H,0H ——— CH,COOC,H, +H,0

(DMl Juto (54465) Jgilio b sl Sibinsdli jiiSTy :

. OH O OCH_
OH OH
. HC1
+HCOH ——— HO
dpl Sbomdlle Jgilao Slmdlls Juzo -

Sl SIS 91508 ol b aemSkss 38 2aS1s :MNO, (s)+¥HCl(aq)——MnCl,(aq) +CL, (g) +YH,O(1)
3nSIS3 525 JE by 2Ty el ghomo STy YL Oy (aq) +¥COy (g) ——> YLi,COy (aq) + O, (g)
2S1s3 1S JE b 3085y pazd STy :YLIOH (aq) + CO, (g) —— Li,COy (aq) + H,O(1)

(0o J8 (545) E13 S OT Sl b Swli; GrSTy YO (S oS Ul ) + YHYO(g)—A>CHf (g)+CO; (g)
ST s 2513 :C (5, 81,8) + H,0 () —— CO(g)+Hy (g)

uT jlf

A
2uSlyige 059 5 b 3aSTyige 1S Jis1s :YCO(g) +YNO(g) ——> YCOy (g)+ Ny (g)
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(32 g5 (507 b G290 9 p207) Sl 4 )4 —— Ogsbio + JSUI

Jol g9 JNI JuluST — ;.'.:.n,\]T

£33 g5 Sl bS] —— oS

pow £95 JSI PuluST —— X(aga ui plasil 2515)

, Ag
Jblio 545 9 Jgibio ST STy : YCHLOH () + O, (g) 4&’) vH,CO(g) +vH,0(g)
Jpilee oC Jlko
Sl S gilio (stgs 9 JUbo GiuluS| Jiisly: Hy CO(aq) + Ag,O(s) ——>HCOOH((aq) + YAg(s)
(JLio yioluS| fpod (sl s (g T Sy j2uS5)

3307 ulaST —— gl SibouS 505

0SS bS] —— KXo ol planil j2:515)

(el S il S ) D] SiiliansS 92 )5 | A LS —— X (555 ui plawl 25T5)

(s Sty HCOOH (aq) —215 €O, (g) + H,0(g)

B ESESEL )
SinlaS] Sty e (8) —> e (aq)+ye”
Sl JiiSles :0, (g) +YH,O(D)+ ¥ —— YOH (aq)

Fe' (aq)+YOH™ (aq) —— Fe(OH),(s)
fFe(OH), (s) + O, (g) + YH,O(l) —— ¥Fe(OH), (s) = v(Fe, O, -vH,0)

:J'. a *, .“ -%éels e ’
YALO, (5) +YC(s) —> FAI()+vCO, (g) B S
Sl Sy S 95308 b DS s’ 2ST5:CaCOy () + YHC](aq) —— CaCl, (aq) + CO, (g) + H,O(1)
0991 JE b 3uS 5390 039 5 38 STy :O(8) + O (8)——> NOy(8) + Oy (8)
Cl(g) s NO(Cl 55 :NO,Cl(g) + Cl(g)—>NOy(g) + CL (2)
HI(g) v Cl(g) _zs15:Cl(g) + HI(g)——>HCl(g) + I(g)
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Gt 21y o5 SHO(1) ——> Oy (8) + ¥H,0" (aq) + ¥e~ = By S

Sl sl es: FH,O(l)+¥¢ —— YH, (g) +¥OH (aq)

&5 i1y : YH,O()—— vH, (g8) + O, (8)

31 Jadoo 38 e AgglS s B,
SialuS1 2Ty 0 s YCI (1) —— Cly(g)+ve
Sals LSl e YNat () +ve” — YNa(l)
oI5 Liists: YNaCl(1) — yNa(l)+Cl, (g)
(S Jolu S0 2ae L8 (sl
YH,O() —— YH,(2) +0,(g) :0T sl
CH¢(g) + HyO(g)—— CO(g) + Hy () sole b T Jlu 2usTy
e Jalu Do 2 dla  jusTe

SaluS 2usly e : YH () — \‘H+(aq)+\°e_

Sials sty e : Op(g) + ¥HT (aq) + ve~ ——vH,O(1)

oS US1s: YH (g) + O, (g) —— YH, O(1) + 3.

EAR3 2 £ 35 (SN T oS 855 g s b it AN (Sl 4T
ST iS1s e : CH (2) + YH,O(l) — CO,(g)+ AHT (aq)+ A€
Sals JusSls wi s YO () +AH  (aq) + A6 ——>¥HO(1)

oS U815 : CHe () + YOy (8) ——> COy(g) + YH,O() + &
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