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Redox Reactions

{{Eam’iﬂ Jo Juiidll) oLlioll dliwi Jn}

f 2024 uiie § s Lo ST il | S suts 090 2N sl g1 3

'In which of the following formulas is the oxidation state of manganese the highest"?

| KMnO, — MnO, — MnCl, — K,MnO, |
KMnO, .D MnO, .C MnCl, .B K,MnO, .A
f 2024 s —ale Sonms Ael) aaSt sue Ji 4l oo 51 | (@)
Which of the following has the lowest oxidation number of nitrogen?
N,O — NH; - N, — NO,
N,0.D NH;.C N, .B NO, .A

2024 puite phe gol> A SLg¥ o § penrl O3l 2938l praiall iwsST sue e b oo e
Which of the following has the highest oxidation number for the element written
in red in the following ion formulas?

MnO3~ — ClO- — MnO; — ClO3
MnO%~.D Clo~.C MnOj .B Clo3 .A
2023 audte — giagal S Lo Aasd 93 (g el eSS sk 00955 2L sl (61 § @

In which of the following formulas does nitrogen have a negative oxidation
number?

NO - NH; - KNO; - HNO,
NO.D NH;.C KNO5 .B HNO, .A
f 2023 g - ale (—2) yluoe sl Sl s 095 S Lea 61 3| ()
In which of the following does sulfur have an oxidation number of —2?
SO, — SO03 — H,S — SO;
SO, .D SO;.C H,S.B S03 T .A

http://Darsgyu.com &
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Redox Reactions

Which of the following half-reactions is a reduction?

Pm ovasgai-ale SJ17s ) o 2l Jeladll Blias e

Al — AIP* + 3e” 394.A
Cu?t +e” — Cut 294.B
2F~ — F, + 2e” 142.C
2+ -
Zn“" +2e” — Zn 2,3.D
2022 gaugai—ple TS s Jelis i o Lo gl wic | ()
Which of the following represents an oxidation half-reaction?
Fe3* + 3e™ - Fe.C Cl, + 2e” - 2ClI" .A
Na - Na* +e~.D Zn*t + 2e” > Zn.B
2024 sasgai— ale T 1 ol cnz el wass suae Gl Lo 1 & | ()
In which of the following does hydrogen have an oxidation number of —1?
H, .D NaH.C H,0.B H,0, .A
2024 gaugai—ale
When is the oxidation number of oxygen positive?
When it is bonded to itself dudi po bagiy Ledie LA
In peroxide compounds S 358 LSy 3B
In oxide compounds a1 LSy §.C
When it is bonded to fluorine skall as gy beie D

2023 padie Sprall dds oo laliiee (rmaSY) ST se 0 20 pall ¢l 3| €D
In which of the following formulas does oxygen have a different oxidation
number compared to the others?

NO NO, H,0, H,0

http://Darsgyu.com &
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Redox Reactions

2024 5 it i gol> 1A g Bk Jolaty Blats Losd meso 2 I Las (4 @
Which of the following is incorrect regarding a redox reaction?

e Lozl 5l Jid oo lin A4S nsS 9o JIY1 LA
Reduction is the gain of electrons by the reacting substance

Oxidation occurs without reduction JIFs Egus 090 Esuxs 5uwsSYI B
elazll 3ol Jud cpo ilig AST) (y1dd g BuusSH.C

Oxidation is the loss of electrons by the reacting substance

Oxidation and reduction are coupled processes Oladl e olides Loa JI5N¥ e 3uwsY1.D
R < 2024 L Sols L sl L
fﬁ 024 audie yde 65 Salisf dcloat d.La.uLe.d@:uaJ«.sd Lu@
° b Y 0 Which of the following is incorrect regarding the process below?

i o X loses an electron 09 A waay XA

X is the reducing agent Jies Jele X.B

The oxidation number of Y increases 2o Y ausbsae .C

Y is the oxidizing agent ulSse Jole Y D
2023 il —ale T Al § Las it g ntall aus s Lo | @8

What is the oxidation number of the underlined element in the following formula?
B,07"
—4.D +4.C -3.B +3.A

2023 Gl — ple Slia US § Crmsymaeed S saad Tas 20 jrsall il gasliatll sl Lo | (R
What is the correct ascending order of the following formulas according to the
oxidation number of hydrogen in each?

- HCI - LiH
(Smallest) HC1 «— LiH « H. (Largest) (sSY) HCI «— LiH « Hz ga (,aua¥1) .A
(Smallest) LiH «— HCI1 « Ha (Largest) (xS¥) LiH «— HCI «— H: g (,a.2¥1) .B
(Smallest) H» < HCI « LiH (Largest) (#S¥) Hz «— HCl «— LiH ga (,a.2¥1).C
(Largest) HC1 « H2 «— LiH (Smallest) (ASY)HCI «— Hz «— LiH sa (,a.2¥1).D

‘ http://Darsgyu.com &
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Redox Reactions

f 2023 jlp— ale S Uy bS] i b s 1| (D)
w

hich of the following correctly describes oxidation?

5SS se slajug lig AST) Jelazll was, A

The reactant loses electrons and its oxidation number increases
s ST sue oz olig ASD) Jeladll iS, . B

The reactant gains electrons and its oxidation number increases
susST sue Jasg =l AT Jelatl) uzay .C

The reactant loses electrons and its oxidation number decreases
pauST sae Jasg lig AU Jelaall wiSy D

The reactant gains electrons and its oxidation number decreases

SN - 3 Sk inal
W

hich of the following is the reducing agent in the following reaction?

2 3

Cu®*.D Cu.C Cu’*.B Ce A

2020 jle—ale  2Br~ + Cl; — Bry + 2C17 :adldl adslatl 3 cuush g1 sl L
Which substance is oxidized in the following equation?

Cl,.D Br—.C ClI-.B Br, .A

fzozz orasgai— ale SR Aslal § ag ) ST s & il Lo
W

hat is the change in the oxidation number of bromine in the following equation?

2KBr + Clz — 2KCI + Brz
g el.D +1 410 .C 0d-1..B 1410w A

f(m s lite yhus golo § JUdt Jelaall § Jiiel! Jalall ga b Los
W

hich of the following is the reducing agent in the following reaction?

2Nal(aq) + Clz(aq) — 2NaCl(aq) + 12(aq)

http://Darsgyu.com &
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Redox Reactions

2022 aoite s Jeladd! 3 Jsll Jaladl Lo @
What is the reducing agent in the following reaction?

S.C Cl, .B
2022 padie Sl IS §r901 s s s 2 prall i) gucbiadll sl s | (@Y)

What is the correct ascending order of the following formulas according to the
oxidation number of chlorine in each?

Cl, NaCl

KClo,  KCIO

Nacl - Cl, — KCIO - KClO, .C KCIO — KCIO - Cl, = Nacl . A

Cl, —» NaCl - KCl0, — KCIO.D KClO, = NaCl = Cl, — KCIO .B

2022 s SJI7Y 19 SuwSYI cidlelis Ligas Lo cobial gl (IT) bl cliyg Ky JSeil ¢y JeeLaal @

In the reaction between nickel and copper(Il) chloride shown below, what are
the oxidation and reduction half-reactions?

Nig + CuCly, . — Cugyq) + NiCly,

6awsil Jeldi wni

JUEADI Jelal vni

Nigsy = Niayy + 2e”

Clz(g) = 2Clq) + 267

Nl(s) - Nl%;q) + e

Cuz’aq) + e~ - Cug,

2+
Cuaq)

Cugaq + €~ = Cug, Nis) = Nigf) + 2e”

2024 Jile - ale Saall dig3ol Alslall &5l aass e Grathl Lo (@)
What is the change in the oxidation number of chlorine in the following
balanced equation?

2KBr(yg + Clp, = 2KClg) + Bry

A

B

C Nisy = Nigf) + 2e” +2e” - Cug,
D

—24105.D 0dl—2 cw.C ~1J4 0. .B
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S i S digms il Low g1 a3l ol 5 Clp Jolsal) o ceale 13) wobiof Jelaxdl Alalall 3 @
In the reaction equation below, if Cl: is the oxidizing agent, which of the

following correctly describes it?

Redox Reactions

2023 piiie - asgad

a.\_qSTd;ud-a.\.‘«SgUa.\.cu\:gi-QUw&l%@

Gains electrons — oxidation number increases — undergoes oxidation

BT 4 e - 0wl due duy - lig AST) was,

Loses electrons — oxidation number increases — undergoes oxidation

J\j&lﬂ&@-a“ﬁaudﬁa-a\@jﬁlw@

Gains electrons — oxidation number decreases — undergoes reduction

JIs | Gy - 50wl sue Jay- g 48T uEay

Loses electrons — oxidation number decreases — undergoes reduction

SIS g 5uuS Y (Jelis Lasas e gl Lo colinl JI7s¥1g buusYl Jelis 3 @
“In the redox reaction below, what represents the oxidation and reduction half-

2024 puite

reactions”?

JUESDI Jolds @ns Samshl Jolds dni 2Br~ + Cl; —» Br, + 2C1™
Reduction half-reaction | Oxidation Half-Reaction 1.A
2Br~ + 2e” - Br, Cl, » 2ClI~ + 2e~ 1 > B
Cl, = 2CI™ + 2e~ 2Br~ + 2e” = Br, 2

Cl, + 2e——>2CI~ | 2Br - Br, +2e— | 3 3G
Cl, » 2CI~ +2e~ | 2Br~+2e~ > Br, | 4 4.D

http://Darsgyu.com &
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Redox Reactions

2021 pagai—ale S JI7s¥ls SawsSY Jelan) Jloall e JIs¥ly suws¥l cdlelas blasi @
What are the oxidation and reduction half-reactions, respectively, for the
following redox reaction?

Fe(s) + 2Ag+ (aq) - Feztaq) + ZAg(S)

6awsS il Jeldi vni JUIANI Jelas v
Oxidation Half - Reaction | Reduction Half - Reaction

A| Fe?* +2¢e- ——Fe 2Agt 4+ 2" ——— 2Ag
B| Fe——Fe?" + 2e” 2Ag — 2Ag*t 4 2e”
C| Fe——Fe?t + 2e” 2Agt 4+ 2" ——— 2Ag
D| 2Ag* +2e” —— 2Ag Fe —— Fe?t + 2e”

2021 23— ple bial JlaasSl Jelizlly 3lan; Losd pumio b Loa o1 | (D)
Which of the following is correct regarding the chemical reaction below?

Clzg) + 2lag) = 2Claq) +12¢5)
ST sue Jasg olig AST) HelSI CndSy A
Chlorine gains electrons and its oxidation number decreases

JIs | 4 &g g AT dogdll G5l ndS B

odide ion gains electrons and is reduced
ST & Eiommig ulig ASU oIS waay .C

Chlorine loses electrons and 1s oxidized
susST sue Jag lig AT Wyl ool waay D

Todide 10on loses electrons and its oxidation number decreases

2024 Sl —ale SoLial gkl JIFN s BuusS¥! Jeland BuusYl Jelis caai Lo @
What is the oxidation half-reaction of the redox reaction shown below?

Nl(s) + CUClz(aq) — CU(S) + NiCIZ(aq)

Cu—- Cu?*t + 2~ .C Cu®t + 2e~ - Cu.A

Ni = Nit +2e D Ni?* + 2e~ -> Ni.B

http://Darsgyu.com &
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Redox Reactions

2023 audie S gfg Loa (sl cobial Walall alias gl Jelad! §
In the reaction represented by the equation below, which of the following is correct?

2Fag t L@g = Fzaq t+ 21ag)
BusT dl iy dyelall culigsl e ulig AST) 3l Jrdius A
Iodine receives electrons from fluoride ions and undergoes oxidation
JI5s | 4 &y pglall gl e g A 35l Judiuns B
Iodine receives electrons from fluoride ions and undergoes reduction
BawsT b Siuzig sedl (pe cilig AST) oyelall iyl Judiwd .C
Fluoride ions receive electrons from iodine and undergo oxidation
JIAs1 4 &ty 3gall oo lig ASIY spglall gl Jbediud D

Fluoride ions receive electrons from iodine and undergo reduction

S S dia S Lea g Jiiedl Jaladl 9o Fe Jelatl of ceele 13] cobisl Jelaztl § @
In the reaction below, if Fe is the reducing agent, which of the following correctly|
describes it?

2023l - ple Fe(s) + 2Ag(,q — Feliy + 2Ag s
5 ST 4 e - 50wST sue gy - g AT CwdS "
Gains electrons — oxidation number increases — undergoes oxidation
5 uST 4l Btz - 80wl due iy - i AST) aas, .
Loses electrons — oxidation number increases — undergoes oxidation
I 4 otms - 5T et S - i A S
Gains electrons — oxidation number decreases — undergoes reduction ’
JIis ) dd Gamy - 00wl sue Jay- cilig AST) wasy
Loses electrons — oxidation number decreases — undergoes reduction !
4.D 3.C 2.B 1.A

http://Darsgyu.com &
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Redox Reactions

2024 p.1dte S il Lo gl olisl JI7sY 19 5uus¥l Jelin, lat, Logd @
Regarding the redox reaction below, which of the following is correct?

12 Mg
7 N

3+ 10 0 9SG sue s No g a3l Jaladl A
The oxidizing agent is N2 and its oxidation number changes from 0 to +3.
3- 310 o 60wST sue pansg N2 ga Jiisll Jalall B
The reducing agent is N2 and its oxidation number changes from 0 to —3.
2+ 10 o 00uST sue pang Mg sa Jiiell Jaladl .C
The reducing agent is Mg and its oxidation number changes from 0 to +2.
2+ 10 o 60wST sue pang Mg ga uwSsll Jolall D

The oxidizing agent is Mg and its oxidation number changes from 0 to +2.

S e JSdo A b Lea (g J7ises Jale ga X Jelank! of cuele 13] obisf daladl dslall 3 @
In the general equation below, if the reactant X is a reducing agent, which of the
following correctly describes it? 2023 »udie

o.LwSTM;w"-o.wS‘Ua,\.cmﬁ-qujﬂﬁl Sy X+Y—-XY

Gains electrons — oxidation number
increases — undergoes oxidation 2B

5 ST A e - 50wl s dupy - lig AST) waa,

Loses electrons — oxidation number increases — 2 3.C
undergoes oxidation 4D
I Gy - 00l s Jay - lig 48T ceudS
Gains electrons — oxidation number decreases — 3
undergoes reduction
JIis ] Gamy - suul sue Jay- cilig AST| wasy
4

Loses electrons — oxidation number decreases —
undergoes reduction

‘ http://Darsgyu.com &
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Redox Reactions

%n“ Siligsl o Ce* miligs¥ oYzl ga Lo bl JIs¥ g 3uns ¥ Jelis igas cedasi 13] @

If the following oxidation and reduction half-reactions are given, what is the minimum
number of Ce*" ions and Sn** ions that can react so that no electrons remain?

L

Ce4+ +e — Ce3+ Jlﬁiﬂl J'cl-n-' anj Sl’l2+ Ce4+
Reduction Half-Reaction 3 5 A
Sn2+ Sn4+ + Ze_ BJ.III.Si" J.C'.ﬁ:l Iﬁ.ﬂj
Oxidation Half-Reaction 1 2 B
2 1 C
2 3 D
D.D C.C B.B A.A
mef” Sligal 5 PD2H miligs¥ a1 a9 Lo codlall J17s¥1g 8uS¥) Jolis s cudaci 13 @
2023 pudie Saujjﬁjuaﬁ‘z‘;.ucum LeSan
If the following oxidation and reduction half-reactions are given, what is the minimum
Lnumber of Pb?" ions and Fe** ions that can react so that no electrons remain? J
Pb2* — s Pb** + 26 6awsS il Jelas ani Fe3* | Pb**
Oxidation Half-Reaclion 2 3 A
Fe™* + 36— — Fe JUEAI Jelds wnj 3 2 B
Reduction Half-Reaction 9) 1 C
1 2 D
D.D Cc.C B.B A A
2024 puiis i gol> Solinl ol ! Lelanll JIsN1s 5uusYI Jelis Liyas e @
What are the oxidation and reduction half-reactions for the reaction shown below?

1.A

Cu?* +2e~ — Cu Ni — Ni?* + 2e” 2B

2C1~ + 2e~ — Cl, Ni — Ni?* + 2e” 3.C

Cut+e” — Cu Ni — Ni?t + 2e” 4D
Ni?* + 2e~ — Ni Cu — Cu?* + 2e~

m http://Darsgyu.com &
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Redox Reactions

f 2020 e —ale Ul delanl § Jid) alall g2 o Lea 1 ()
"Which of the following is the reducing agent in the following reaction?"
Ca + Zn*' - Ca®?* + Zn
Zn.D Ca?*.C Zn’*t B Ca.A
( 2020 s — sl (M) simiald ST sote ol ol s Lo 51 | (D)
"Which of the following has the highest oxidation number for Manganese (Mn)?"
KMnO, .D MnO .C K,MnO, .B MnO, A
qz” ciligal g AUBT ligsd ol axdl ga Lo bl J17sY g BuusSY Jelas e Cudac] 13 @
2023 Jilg —ale Tolig A A ¥ S Jeladdl Loy &I

If the following oxidation and reduction half-reactions are given, what is the minimum
Lnumber of Au** ions and Sn?* ions that can react so that no electrons remain?

Au3+ Sn2+
Sn2+ — St 4+ Do damsil Jeldi vnj 3 o) A
Oxidation Half-Reaction ) 5
Au3t +3e”—— Au JUDUI Jelds dn 2
Reduction Half-Reaction 2 1 C
2 3 D
D.D c.C B.B AA
2020 kg — ale Sl delanll § auss Lo 1| €D
"Which of the following was oxidized in the following reaction?"
2Na + 2H*" - 2Na* + H,
D.H, C.H* B. Na* Na.A
2024 pag2i— ale Al dig3sl Aalall § CU pulmtl] ST se § it o | (@)

What is the change in the oxidation number of copper (Cu) in the following
balanced equation?

ZFe(S) + 3CUSO4(aq) " -Tg 3CU(S) 0 Fez(SO4)3(aq)

+341050.D 0l +3 c.C +21 0B 0142 o0 A

http://Darsgyu.com &
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Redox Reactions

[ i O ity oliaT JSad! § oS (IT) Lolomid| cslipnS Joloms § dsdond] (e Amsdo oy i @

2023 jls—ple SISy ol Lo copurzell

When a sheet of iron is placed in a copper (II) sulfate solution as shown below,
the color of the iron sheet changes. What explains this?

l \\
“\M

Fe) + CuS0, .- — Cu) + Fe, (S0,)3 (aq)

JUIsUI Jolas ni 6aws I Jolas vni A
. Reduction — half reaction Oxidation — half reaction
EL ' 3Cu?* + 66~ — 3Cu | 2Fe — 2Fe’* + 6e-
JUIAUI Jelal énj 62ws il Jelas vni .B
Reduction — half reaction | Oxidation — half reaction
2Fe — 2Fe3* + 6e™ 3Cu?* + 6e~ — 3Cu

oelidl 13 8Ty dpusdl ligyl JIsl @3.C

The iron ions are reduced and the copper atoms are oxidized
ol aligaly wousdl @byl e IS JIis | @D

Both the iron ions and copper ions are reduced

( 2022 puise Solisl Jelaally 3lais Losd puman o Lo 51| ()
w

hich of the following is correct regarding the reaction below?

ZK(S) + FZ(g) — ZKF(S)
Il L By Gy AU K o gunelisad! 5,3 cwdS1 A

The potassium atom (K) gained an electron and was reduced
5w L) By Gy AU K o54neligdl 5,3 s B

The potassium atom (K) lost an electron and was oxidized

BuuST 4 Eiusg ilig 48U Fa yelall uas .C

The fluorine (F2) lost electrons and was oxidized
BausST Sy Sy AT Fo yelall CwdST.D

The fluorine (F2) gained electrons and was oxidized

http://Darsgyu.com &
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Redox Reactions

2024 Jilg—ple Tamio Sl Lo gl ool JIs¥y Bl Uoliny slas Lot | ()
With regard to the redox reaction below, which of the following is correct?

12 Mg P otin 8,3 JST ualg 09 AST] HolSI1 853 mices . A

7 N Each chlorine atom donates one electron to each

magnesium atom

25888)3 ST iz lg 09 AST pguantial| 8,5 mies B
Each magnesium atom donates one electron to each chlorine atom
The chlorine atom was oxidized 598801853 2uwss .C

The magnesium atom was reduced porutall 8,3 «d5ist.D

(JWa1 343 oloeil) Sobiol JSCATT § g 9 LeS ¢ pulomid] SLiSya ool S35 3 | e @
H X : What is the reason for the different colors of copper
‘ & ') compounds, as shown in the figure below? (Copper is a
/

transition metal) 2024 Sl —ale
Different oxidation numbers ST slael cadlas | A
Different atomic numbers Lyl slae¥l s B
Different numbers of protons S Ligig dl oluel sl .C
Different numbers of electrons L AN slael cadis | .D

2024 pigai- ale S(JLanil 318 auanl) sbish JKAI1 § B gll wsamdl s9ies ol ol £ panis Lo @
What explains the variety of colors of the iron rocks shown in the figure below
(iron is a transition metal)?

oeel] 2alises 4wl slucl a9 142.A
The presence of different oxidation numbers of iron 2.3 B
&31 oolas Al 5925 093 sesall § (A3 x| 3929 i
The presence of pure iron in the rocks without any other minerals 144.C
dgotzel) gl ST sue 3929
4453.D

The presence of the same oxidation number for iron
Dduall 3 Syl alas 39>
The presence of other minerals in the rocks

http://Darsgyu.com &
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Redox Reactions

098y yolomidl el e Bale o caadll ol id Jolme § cdiall (ulmid! (o Ll ayng ie @
When a solid copper wire is placed in a silver nitrate solution, a substance is

deposited on the copper wire and a blue solution is formed.
Which of the following is correct?
ly g~ bt adey

a1 Jolrall JUiAI Jeldi ni 6ams il Jeldi vni clludl Gle wwyi sl jladl
The blue solution | Reduction-half-reaction | Oxidation-half-reaction | Metal deposited on the wire
Copper(Il) nitrate N ~ -, ~ ) .
(1) bl Sl Agt+e” — Ag Cu — Cu?* + 2e Silver 4,a41! 1
Anall el i
7 Cu — Cu?* + 2e” Agt+e — Ag Copper _wlsid! 2
Silver nitrate
1) Jolsesdl el i .
D o ' i Cu** +2e~ — Cu Ag+e” — Ag?t Silver 4,asl| 3
Copper(Il) nitrate
Laall el i
. _M Ag+e — Agt Cu?* + 2e~ — Cu Copper (=l 4
Silver nitrate
4.D 3.C 2.B 1.A
2024 Jilg — ale Tmimio pt waSlill slacl s aclsh oo 1| (D)
Which of the rules for assigning oxidation numbers is incorrect?

o Solud dmia pe puaie 5yl) uwSTl suce A
The oxidation number of a free (uncombined) element is zero
1+ golad (g9 Jgazdl § Jo¥ degazell (o waial uusSTll suc B
The oxidation number of an element from Group 1 in the periodic table is +1
1+ ol lilall chyaea 3 o9yl awsSl sue .C
The oxidation number of hydrogen in metal hydrides is +1

Tyie golud Jolate Sy & Sl sluel g gazma D

The sum of oxidation numbers in a neutral compound equals zero

2024 podie yie gole Sag,SIN auST sue 3T Siomy o AW c)le ol T 8
In which of the following reactions does the oxidation number of chromium not change?

Cr,05 + 3C — 2Cr + 3C0.C 2Cr02~ + 2H* — Cr,0%™ + H,0.A

(NH,),Cr,0, — N, + 4H,0 + Cr,05 .D 2Cr?* + 2H* — 2Cr3* + H, .B

http://Darsgyu.com &
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Redox Reactions

2024 qausai-ple Spazso Ll Lea (gf colinl JI7s1s suwsY) Jelaty §laty Logh @
With regard to the redox reaction below, which of the following is correct?
ZK(S) + C12(g) 1 ZKCI(S)
pouealindl 8y3 U Tl 09 ASI) 5l 8,3 IS Jidtud A
19 K
7 p Each chlorine atom receives one electron from each potassium atom

238831 Giydd (nig AST) o guselisn 8)3 S ies . B
Each potassium atom donates two electrons to the two chlorine atoms

K*a g0uligs O9al s pguslion) 8,5.C
The potassium atom becomes a potassium ion K*
poulisd! 8y3 oiuwst. D

The potassium atom was oxidized

Tamio 3l Loa gl colis Alalall alias glf slsdl § posnsiall Slint Jelis | €Y

3

In the combustion reaction of magnesium in air represented by the equation

below, which of the following is correct?
L. -

Atomic number of magnesium = 12 | 12 = aguiioll g A0l suall
Atomic number of oxygen = 8 8 = nzusSW &l suadl
ST 855 ST onig AST] el p gutinn 8,3 S A
Each magnesium atom donates two electrons to each oxygen atom
pyeutiia By3 JSI (nig AT ies (nzeaST 8,3 S B

Each oxygen atom donates two electrons to each magnesium atom

The magnesium atom becomes a negative ion Ll Gyl o guetiall 8,3 egmns .C

The oxygen atom becomes a positive ion Lz g0 Gyl czeusS¥1 5,3 s D

http://Darsgyu.com &
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2023 Sl —ple Trmie i Lo gl ool dolaally slasy Lot | (@)
With regard to the reaction below, which of the following is correct?
2Mg(S) y! Oz(g) — ZMgO(S)

The oxidation number of bromine changes from —1t0 0 0 ) I~ ;0 ag Al awsSTsue pai A
The oxidation number of chlorine changes from +1t0 0 0 JJ 1+ ;0 59K uuST sue 4a3.B
The oxidation number of bromine changes from 0 to —1 1= 10 g0 po ) aasST suse pad.C

The oxidation number of chlorine changes from —2t0 0 0 J) 2- ;0 565l uST sue pa5.D

The following chemical equation is balanced in an acidic solution:
2C105q, + N204,q,+H20y — 2CL,q + 2NO,, + 2H G

How many H>O molecules are present when the equation is balanced using the

half-reaction method in a basic solution? 2024 audie yhie gl
w
D. 4 C.3 B. 2 1.A

&:a ISy g 39k| Aslall Lo (el JIsN1s BuuSYI Aslas o 5ed felanl) Cagas 2k Lousitun @
2024 e —ple (ool Jolxll 3) Salisi Jelaxld

Using the half-reaction method to balance the following redox reaction, what is

the correctly balanced equation for the reaction below? (in acidic solution)
o =% e, s

Cr,0% ap T lag — Criey + I
Cr,0%2~ + 61~ + 14H* — 2Cr3* + 31, + 7H,0 A
Cr,0%3~ + 61~ + 7H,0 — 2Cr3* + 31, + 14H* B
2Cr,0%2~ + 21~ + 14H* — 2Cr3* + 1, + 7H,0.C

22Cr,0%™ + 61~ + 28H* — 4Cr3* + 31, + 14H,0.D

2024 pudie yice g3l S W Jelandl a0 X e 0955 o cum 130 @
What should the value of (X) be to balance the following half-reaction?

MnO; . +Xe~ +8H(, — Mn(y, + 4H;0
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2024 s i gols A JI75Y s 5uwsSYl 2slas @
2Fes) + 3Cu* aq) — 3Cuss, + 2Fe* aq,
Wslall Glb g Jolma 9 Jeladd| i 2dsyb aluseiuly

Using the half-reaction method in an acidic solution, the equation:
Not balanced for both atoms and charge &l el 31 Sl sund el Riipn 52 A

LA suat dwdll 259390 e LSS e dd] Luddly mumin S0 29390 B
Balanced for charge, but not for atoms

Ll 2l g 3ge pe LeST eyl saad il rseio JSdn L9390 .C
Balanced for atoms, but not for charge
Balanced for both atoms and charge L) of ) suad Al ol mamso S Lgga D

@ JSCiis g 39kl Aalall L (ALl JI5N s 5uuSYI Aolas 3ad Jelanll Cigms 2 b Losieue @
2024 audie yie g5l (o] BPNESY $) Sobial Jelaxll

Using the half-reaction method to balance the following redox reaction, what is
the correctly balanced equation for the reaction below? (in acidic solution)

L VEARA CIL LT
Claq) + NO3 @ag Cl0(,q) + NO(,

3Cl~ + 2NO3 + 2H* — 3Cl0~ + 2NO + H,0 .A
Cl- + 2NO3 + 2H* — ClO~ + 2NO + H,0.B
3Cl” + NO3 + H* — 3Cl0~ 4+ NO + H,0.C

2C1~ + 3NO3 + H* — 2Cl0~ + 3NO + H,0.D

Spvien Jslma  olisl Aigsll Alslall (p i Les ol cJelinl] humi iy Lossiue | (D)
Using the half-reaction method, which of the following is the balanced equation
below in an acidic solution? 2023 audia - gaigas

Cl™ (aq)+NO3( )—>C10_ aq) NO(g)

L 1 T -
3Cl @ T 2NO; (aq) + 2H(5q) — 3CIO tap't 2NO @ T H,0¢y A

= L + —
201" gy + 3NO3 o + 2H,g) — 2€107

3C1" (u + 2NO3 ) + H0) — 3C107, ) + 2NO

ZCl_(aq) + 3N05(aq) + Hzo(l) — 2C10_(aq) + 3NO ©

+3NO ) + Hy0(p) B

&)

+

+
+2H%q) D
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2023 podie Sigviaa Usle sl Zigiol| slall (p il Les ol Jelail] s 2l Liiaine | ()
Using the half-reaction method, which of the following is the balanced equation
below in an acidic solution?

Se0%” ag T €103, )—>Se0?; ag T 2
5Se05” o + 2€103 ) + 2H* — 55e057 ) +Cly) + H,0.A
5Se0%" ) T 2€103 ) + H,0 — 58e0%™ ) + Cly(,y + 2H" B
28e03~ )+ 5Cl03 ,  + 2H* — 28e05™ ) + 5Cly ) + H,0.C
28e03 ) + 5Cl03 ) + H,0 — 25e0i™ v + 5Cly ) + 2H*.D

S0l Anylo 3 5541 Bskasell § ey 13Le « sueld Jgloma 3 JIFEY1g BuuSYl ¥ slas 45lga ic @
When balancing redox equations in a basic solution, what is done in the final
step of the balancing method? 2023 Jlg-ale

Hydroxide ions (OH") and water molecules are added to either side of the equation
Wslall 3,k oo ¥ el lissag (HY) cnzgyusa Slisyl 48Ls) 5. B
Hydrogen ions (H*) and water molecules are added to either side of the equation
JIY1 3 2SI big ASTYY st Lglune 5uaS¥1 3 Ba9aall lig ASTY Soke (3980 ey clalakl Ly o2.C
Adjust the coefficients so that the number of electrons lost in oxidation equals the number
of electrons gained in reduction
Aslall b 3 faad olyddl oluel 433l 90 @5 .D

Only the number of atoms is balanced on both sides of the equation

2023 G- ple Spmen dylma § olisl Zigishl Alslall (T Loa gl e Jelisll o sy Loirs | ()
Using the half-reaction method, which of the following is the balanced equation
below in an acidic solution?

Cl03 + S0, ——— C1~ + S02~

(52) | (51) | (50) | (49) 35S0, + ClO03 + 6HT — 3SOﬁ_ + ClI™ + 3H,0.B

250, + 3Cl0; + 6H* — 2502~ + 3Cl” + 3H,0.C

250, + 3Cl03 + 3H,0 — 2S0%™ + 3Cl~ + 6H*.D

http://Darsgyu.com &
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el el A ok| Alalall Lo (1519 BussSHI =¥ slan ¢59d Jelat)] cayai Ayl st @

2022 audie IZ(s) +S,03%" g S,03” @p T 7 el Jelxll § JLI
Using the half-reaction method to balance redox equations, what is the correctly

balanced equation for the following reaction in acidic solution?
b

L) + 8:0s"aq) — S:047@aq, + I'aq,
25,057 + 2H,0 + I, — 2S,0%2” + 4H* + 217 .A
S,03~ +H,0+1, — S,03~ + 2H* + 21" .B
S,03~ + H,0 +1, — S,03™ + 2HY +17.C
S,03” + 1, + 2H* — S,03~ + H,0 + 21~ .D

'%'" """""" :"""T """""""""""""""""" —
Osd a3 13 oLisl JSaT1 3 i ga g2 LS (IT) bl SliunS Joloms § el (yo B vy @
2022 ?...\.5.74 S| dmd o

A sheet of iron is placed in a copper (II) sulfate solution as shown below. Why
does the color of the iron sheet change?

Fegs) + CuSO4(aq) — Cug) + Fez(S04)3aq)

Cam >
= ' Reduction of copper(Il) ions and deposition of copper on the iron sheet

E' b ' 4
Reduction of iron (III) ions by gaining electrons =g 48| LLuiSL (ITT) wyusdl wligd Jiis1 B
Oxidation of copper atoms to copper (1) ions (IT) Lolmsdl Sbigal JI (olsesd) 3 8087 .C
Oxidation of iron (II) ions by losing electrons g AST) L lazay () wyusd| csligel 80usST.D

2022 g - ple g JIFSY 91 BaSH1 cye Laomys e gl 0998 1 850 szl | o3, @
The number assigned to an atom or ion to indicate its degree of oxidation or
reduction is called:

Oxidation number STl sue A
Valency 381 sue B
Coefficient Jolal!l.C

Atomic number Gl suall D
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2022 jle—ale SCrO; ™Al 0s:¥) Ao § Cr pg,SIl sl s L
What is the oxidation number of chromium (Cr) in the following ion formula: CrO+" ?
+6.D —6.C +2.B —-2.A
2022 e —ale Solisl Aapl] Lulomid] Slie ool CBMS | 3 ! Lo @
What is the reason for the different colors of the copper compounds shown below?
; - © Different oxidation numbers STl sue aMas| A
Different particle sizes Sl ez s B
Different atomic numbers Gl saall sl .C
Different mass numbers LS saadl cadlas | .D
2022 s - ale Solial i gl| 43 pall 2 ¥l Aslall § buas¥) Jelis caiaibs @

What is the oxidation half-reaction in the net ionic equation shown below?

2Na(s) + ZClz(g) - ZNaE'aq) + ZCIE(aq)

Cl, + 2e” - 2ClI .C Na* + e~ > Na.A
Na— Na* +e”.D 2CI~- > Cl, + 2¢~ .B
2022 jlg—ale Selis humi e e ol o Lo o1 | (@)
Which of the following is not an example of a half-reaction?
Cl, +2e™ - 2C1I" .C 2H* +2e” - H, A
2Fe + 3Cl, - 2FeCl;.D Fe —» Fe3* + 3¢~ .B

il s sl alaeieoly JUI 17519 5o ¥1 Jeland domemiall g 3oLl Aslall A b Loa
2022 jle—ale  Cr,05” + Fe?' - Cr3* 4+ Fe3* o> Jolma §

Which of the following is the correctly balanced equation for the following redox
reaction using the half-reaction method in an acidic solution:

Cr,02~ + 14H* + 6Fe?+ — 2Cr3* + 6Fe3* + 7H,0 .A

Cr,02~ + H* + Fe?* 5 2Cr3* + Fe3* + H,0.B

(63) | (67) | 66) | (65) | 64 Cr,02~ + H* + 6Fe?* — 2Cr3* + 6Fe3* + H,0.C

Cr,0%~ + 7H* + 6Fe?* - 2Cr3* + Fe3* + 7H,0.D

http://Darsgyu.com &



0507135671 yhlisl]stwil \\\ Jljpadig LEPREL) |

Redox Reactions

10T e o) Aot A LeaeSIl Aslally Sl Losd Aommmio i AW lleall s @
Which of the following statements is incorrect regarding the complete chemical
equation shown below: 2022 jle—ale

2Mg + 0. — 2MgO

Electrons are transferred between atoms &y o alig AT Jaxis A
The reaction is oxidation and reduction JIisl g80us! ga Jelaxll B
The magnesium atom turns into a positive ion 90 Ol I pgpunial! 8,5 Jois.C

No electrons are transferred between atoms alyddl o lig AST) Jlawl @i ¥ D

2022 Sl —ale Sobisl JSadl § (X) g umm it b Los 51 | D))
Which of the following is not correct about (X) in the figure below?

e
é olig ASIY s é X loses an electron 0o, waa, XA
X is a reducing agent and is oxidized STy Jiise Jole X.B

The oxidation number of X increases Ay X auslioe . C

X is a reducing agent and is reduced Jysdy diise dale XD

.
3 539aall Slig AP sk 98 urms dlelall Jars camms ¢ JIFEN g BusS I el c¥slas ¢ 39! @
2022 Jle—ale JIFEY § B iy ASIY Sk e BuwsSYl

To balance redox reaction equations, the coefficients must be adjusted so that the number

of electrons lost in oxidation .......... the number of electrons gained in reduction.
L

Equal to @ste.C Less than oe J8LA

Double e D Greater than o ST B

2022 ggai — ple. Sampmin s 2lill Shliall T 2Mg + 02 — 2MgO :Jll Jeliall | (D)
In the following reaction: 2Mg + O — 2MgO, which of the following statements is incorrect?

Electrons are transferred from magnesium to oxygen OpnnSY) ) sanarianall (g il 5 I il A
The reaction is oxidation and reduction J) il s sasi Jelall B
Each Mg atom donates two electrons to each oxygen atom ¢Sl 5,3 IS g 3SY) Mg 3,3 S i .C

Each Mg atom shares an electron with an O atom O 5% ge s Mg 3,0 Sl D

(72) | (71) | (70) | (69)
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Fzz orasgai— ale § L) e laall § Sl Jaladl L

What is the oxidizing agent in the following reaction?

Fe(s) + 2A80q) — 2Fe§a+q) + 2Ag
Fe .D Ag.C Fe?t .B Agt A

2022 gaugai—ale SIS 19 BT Aalan 453190 e Gobudy ol s b Lo &
Which of the following must be equal when balancing a redox reaction equation?

auSTl slael § oladidl gazmas 3031 gazma A
The total increase and total decrease in oxidation numbers
Bagaall mlig ASIY sue g LewdSLl lig ASTY sue B
The number of electrons gained and the number of electrons lost
Bledl g bl saes cdlelanll § il sue .C
The number of atoms in the reactants and the number of atoms in the products
e Sk arer D

All of the above are correct

Fzz | adehd ] I THz 0, JUl L1 § oamasy) s sac o | )

What is the oxidation number of oxygen in the compound H:0O:?

+1.D 0.C -1.B —2.A

2022 gassai—ale MnO;' - Mn**: Ju ;
Sovaax Joloma § Jelanll Cayas 4ayb aluseiuly camusSYI ilyd ¢ ed 5l 9l J) Sl I e
In the following unbalanced reduction half-reaction: MnOs~ — Mn*

What is added to the products to balance the oxygen atoms using the half-

reaction method in an acidic solution?
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tdeladd| Caial 3yl o luseiwly AW J15¥ 19 BuusSHI Wslas (g wie
When balancing the following redox reaction using the half-reaction method:
Fe + Cu** — Cu + Fe**

39 oy SuS W aaid| Jelanlf Ls

What is the oxidation half-reaction after balancing? 1]

p AR SSLAEY
2Fe — 2Fe3t + 6e~.C Fe — Fe3t +3e™ A

Fe - 2Fe3t +3e~.D Fe - 2Fe3t + 6e~ .B

2021 g — ale S Jelinlly Blats Lesd mmam b Lo 51 | (D)

Which of the following is correct regarding the following reaction?

2K + Cl. — 2KCl
1+ 10 (0 008G sue patsg pguslisdl auslsy A
Potassium is oxidized and its oxidation number changes from 0 to +1

0 dl I- e 60aST sue ity s uwsls, . B

Chlorine is oxidized and its oxidation number changes from -1 to 0
1- 310 (o 0usST sue paig pgpnlisdl Jiiss .C

Potassium is reduced and its oxidation number changes from 0 to -1
0 J) 1- e 00wST sue sang 5ol S5 D

Chlorine is reduced and its oxidation number changes from -1 to 0

2021 Sl - ale 52057 0¥l & sl s s | ()
What is the oxidation number of sulfur in the ion S:05%?
+2.D 0.C +3.B +4 A
2021 jlg— ale BT Jelis b Lo
Which of the following is an oxidation reaction?
1 I, +2e~ - 2I” Lisl.A
3 Agt +4e” - Ag (80) | (79) | (78) | (77 1352 51.C
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2021 Sl —ple SRS ddae aiay L Los @
Which of the following describes a reduction process?
Loss of electrons and increase in oxidation number duSTl slael @ 85Lg g AST) s LA

Gain of electrons and decrease in oxidation number oSl sluel § (aiiy by AT oluiS) B
Loss of electrons and decrease in oxidation number auSTl slael § Jadig ol AT aas .C
ST sltel 3 8L Aelanll 331 LB e cilig ASH LuiST.D

Gain of electrons by the reactant and increase in oxidation number

2021 Gle—ple  SJWI JI55N19 8unsSYI Jeland Jlonll e JIFsTTs uusHI cdlelis Slasi e @
What are the oxidation and reduction half-reactions, respectively, for the
following redox reaction?

+ +
ZNa(s) + 2H (aq) — 2Na (aq) + Hz(g)

6awsil Jeldi wni JUIAUI Jelds vini

Oxidation half-reaction Reduction half-reaction

2Na(g) = 2Na* (o) + 2e” 2H",q) +2e7 = Hyg

2Nag) + 2e” - 2Na+(aq) 2H+(aq) — Hyg + 2€”

A
B| 2H%,, +2e” > Hyy | 2Nagy — 2Na® o)+ 2e”
C
D

2H+(aq) — Hyg + 2€” 2Nas) + 2™ - 2Na+(aq)

2021 e —ale Slae JS § onmg A deaSTs soie o 2 funsall sl (goreliatd] ) Lo @
What is the correct ascending order of the following formulas according to the
oxidation number of nitrogen in each?

N, NH; NO, NH3
N, - NO; = - NO, - NH;.C NH; - N, - NO, - NO;~ A
NO, - NO;~ - NH; - N, .D N, -» NH; -» NO; — NO,.B
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Aslall Lo e Jyloma 3 2N JI75915 3usSH1 Alslae 0390 Jeliall s Bplo sl ic | ()
2021 ‘:;L{r— ?L:. N,0 + ClI0” - NO,” + CI™ S JSCéa Ag el

When using the half-reaction method to balance the following redox reaction in

an acidic solution, what is the correctly balanced equation?
L.

N,0 + 2Cl0~ + H,0 - 2NO, ~ + 2CI~ + 2H* .B  N,0 + Cl0~ + 4H* - NO, ~ + CI” + 2H,0.A

N,0 + ClO~ + 2H,0 - 2NO,” + CI~ + 4H*.D  N,0 + CI0~ + 2H* - 2NOj + CI” + H,0.C
2021 g —ale Sl US & nmaS Yl ausS sie o 2L il memsall gielbat)! caiill L @

What is the correct ascending order of the following formulas according to the
oxidation number of oxygen in each?

0, SO, H,0, OF,
0, » SO, -» H,0, —» OF, .C H,0, - 0, - SO, — OF, A
SO, » 0, -» H,0, - OF, .D SO, » H,0, - 0, —» OF, .B

2021 gmgai — sl Sromio JSis O8igk] Jelinl] ciai Lo o JIT JI75¥ 1 BuuSYl Jolis cigas o) wic

When balancing the following oxidation and reduction half-reaction, which is th
correctly balanced half-reaction?

MnOZ(aq) i MnOZ(g)
MnO; + H,0 + 5¢~ - MnO, + 2H*.C MnOj; + 2H* + 5¢~ - MnO, + 2H,0 .A

MnOj; + 4H* + 5e~ - MnO, + H,0.D MnO; + 4H* 4+ 3e™ - MnO, + 2H,0 .B

2021 gaugai—ale Solial ileas! Jelinlly $lats Logd o b Los @
Which of the following is correct regarding the chemical reaction below?

N2(g) + 2Hz(g) — 2NHa(g)
A. This process involves a clear transfer of electrons — =lig ASIW sl Jan) Ldeall sia (resnts A

Nitrogen is the oxidizing agent Sl Joladl 9o camg il B
Hydrogen is the oxidizing agent Sl Joladl ga cn9,u. ) .C
Nitrogen is less electronegative than hydrogen 9 ,.A.A.QJI 0o 4l S dlee J3T cnzg 50l D

(87) | (86) | (85) | (84)
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2021 pasai—ale  Slee S 3 CanSIl uusSh sie o 2N pall gasbatll castl Lo | @
What is the ascending order of the following formulas according to the oxidation
number of sulfur in each?

Sg H,0 S0, S0,%”
SO, - H,S - S0,2~ - Sg.C Sg = H,S - S0, —» SO2™ A
H,S - Sg » SO, - SO,2~.D S0,2~ - H,S » S0, - Sg.B

j@ s Lo (HNO5 38,41 el s Jolma § CU olomill 36 ang ot Loutic cobini (K41 3
2021 pasgai— ale § 3,31 Jolell

In the figure below, when copper metal (Cu) is placed in concentrated nitric acid
(HNO:s), what causes the blue color of the solution?

Cu? Loleid) Slbigal I Cu Goleidl 50usST A
Oxidation of copper (Cu) to copper ions (Cu?")
Cu bl J) TCW? oladl bl JIsis 1B

Reduction of copper ions (Cu?*) to copper (Cu)
"NOs @l bisyl 05859 NO2 cnzmg fnd) apnsT il 30usT.C
Oxidation of nitrogen dioxide (NO-) forming nitrate ions (NOs")
NOz 9 il a5 0959 T NOs ol fad) @byl JIs1.D

Reduction of nitrate ions (NOs") forming nitrogen dioxide (NO-)

'F:""""""""""'"“"'"""'"'"'"""'"“'"'"'""“""""'""""""""“““““. """
i g1 Lo« gore B Jyloma 3 dunoms @1 JIFSH 19 e Y1 cdlelas c¥alas ¢ 39d inell Bkl § @
2024 e —ple S H gl sie (ol G 4idlio)

In the special step for balancing redox equations that occur in a basic solution,
what must be added so that the number of H" ions becomes equal?

I —
A number of H.0O molecules H20 <@l (e 222 A
A number of O2 molecules 02 liia eaxe B
A number of OH™ ions OH gl (e oxe .C
A number of electrons (e) el s Y e 22 D
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Lt}

r 2024 il — ale § QLT e sl i 390 X el 0955 ol s 3o
Wh

at should the value of X be to balance the following half-reaction?

NO3 + 10H* + 8e~ - NH} + XH,0
10.D 6.C 5.B 3.A

Saig3ge JUI| e Liall iy Alslas sl o 51 ol 2 JI Ledlin] s &1 ilig ASIYI sac oS @
How many electrons must be added to the products side for the following half-
reaction to become balanced?

2024 gasgai - ale Mn®* + 4H,0 — MnO; + 8H" + ..e”

7.D 5.C 4.B 3.A

Jelatll Lagas cdlalas o iy Jelinll cigas 3k ol JI7SY19 BuwsSYl c¥alae &g tis @
2024 Sle—ale HO95Q Sy

When balancing redox equations using the half-reaction method, the coefficients
of the two half-reactions are adjusted so that:

JIASY) 3 LeudSU big ASTY sue g9l BuwsSY 3 Bagaall lig ASIY sue A

The number of electrons lost in oxidation equals the number of electrons gained in reduction
JIASY 8 2SI b ASIY sue Canys BuwSYl § Bogaall mlig ASIY) sue B
The number of electrons lost in oxidation is twice the number of electrons gained in reduction
AN 8 2wdSL by ASIY sae (po nSTEAwSY 3 5a5aall by ASIY sue .C
The number of electrons lost in oxidation is greater than the number of electrons gained in reduction
JIFN § AudSU g ASTYI sk o J3T 80uSYI 3 8398801 lig AT sue D

The number of electrons lost in oxidation is less than the number of electrons gained in reduction

Sligal de Lo (guteld Joloma 3 ahslakl sia ()39 dic (oo Jolome (§ g 390 ALl AusliasS) Aslall @
2024 gasgi-ale salalall s § b JI Ladlis| cums (@I OH™

The following chemical equation is balanced in an acidic solution. When balancing this
equation in a basic solution, how many OH" ions must be added to both sides of the equation?

d 2+
MnO, , + 2Br,q) + 4 H* — Mn{,,, + Br;,, + 2H,0(
4.D 3.C 2.B 1.A
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o v Jolma § Jeladd| Ciiai 3aiyls alusiuly JIFsW g sl Uslas Jelas i o9 ie

2024 g\,ai}ﬂ—‘*au. 1039 H20 &Li.l):n ?‘Mﬂ‘
When balancing a half-reaction of a redox equation using the half-reaction
method in an acidic solution, H-O molecules are used to balance:

Oxygen atoms oxusSY =l,3.B Hydrogen atoms RETINIM ICATROY. |
Electrons (e") e by AUYI.D  OH ions OH «ligi2.C
| e S g 3ol Aaall Lo (Uil I 5SS Asbae (38 e lial cgmi Ay bo Looieins (o6 )
2024 pagai—ale (vesedl Jplll 3) Sobis] Jelazll

Using the half-reaction method to balance the following redox reaction, what is
the correctly balanced equation for the reaction below? (in acidic solution)

Clyg) + NOg(aq) — Cl0(,q) + NO(,

L

2NO3 + 3CI~ +2H* — 3CIO™ + 2NO + H,0.A
2NO3 + 3CI- + H,0 — 3CIO” + 2NO + 2H*.B
2NO3 + 3CI~ + 3H,0 — 3CI0O™ + 2NO + 2H*.C
2NO3 + CI~ + 3H* — CIO™ + NO + H,0.D

o W cpdiai) clelantl § @

2022 giasgai—ale
In the following two half-reactions:

(Reduction) Ji5s|

14H" + 3¢ + Cr.0* — 2Cr* + 7TH20
(Oxidation) .S
2 > I + 2e
SeudSLI g ASIY sue Ligluw 539aall cilig ASIYI sie (1950 G cMlelall Jars (Say iuS

How can the coefficients be adjusted so that the number of electrons lost equals
the number of electrons gained?

2x JI5¥ Jelasy 3% 50wSY Jelas ypni A

Multiply the oxidation reaction by 3 and the reduction reaction by 2
3x I Jelasg 2% 8uwsYl Jelss oyns . B

Multiply the oxidation reaction by 2 and the reduction reaction by 3
3x JI5sY! Jelasy 1x 30uSY Jelas wyuns.C

Multiply the oxidation reaction by 1 and the reduction reaction by 3
2x 15N Jelasy 7x 5uwsSY! Jelas wyuns D

Multiply the oxidation reaction by 7 and the reduction reaction by 2
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98

Saeio JS g iobl Jelatll cigas Lo ¢ JU JIsY 15 buus ¥ Jolis caial ¢ 3g aic
2021 jlg —ale

When balancing the following oxidation and reduction half-reaction, which is the
correctly balanced half-reaction?

Clag) = Cl0Gq)
CI~ 4+ 2H,0 - CIO™ + 4H* + 2¢~.C Cl~ + 2H" + 2e~ - CIO” + H,0 .A
CI~ + H,0 -» ClO” + 2H* + 2e~.D Cl- + 4H* + 4e~ - CIO” + 2H,0.B

Uslall §elll Sz sue oS gaeld Jolma § Lirig 03 1310 (oo Jglma § Lig3ge AL dslall

2024 auéie Saig el
“The following equation is balanced in an acidic solution. If it were balanced in a
basic solution, how many water molecules”

5.D 4.C 3.B 2.A
L TE P E R AL ERIE N PERICE RS SYC PRCE 100

When balancing the following oxidation—reduction equation in an acidic solution,
which of the following is correct?

Cr, 0%~ ag |t Fe(aq) T Cr(aq) + Fe(aq)

e o = o o SiEs
aJ:lcn.lIu%,o.HzO 2090 H,0 slall &ligia >ae aJ:I.cn.lj .,o H™ gdgo umber'of
digjgall - digjgall hydrogen ions H
Position of H20 in the Ngﬁeslil(;s VIYIther Position of H* in the oligl sac
balanced equation balanced equation H* ongjumil
Olsd! J)) elanll 2 , (Cesll JD) lsill 2 » N
Reactants side (to the left) Products side (to the right)
(el J)) mlsdl 4> 7 Olad! J)) eMelazll 24> 14 B
Products side (to the right) Reactants side (to the left)
(ol d)) wloidl 4> 14 Glad! J1) eMelasll 2> ; c
Products side (to the right) Reactants side (to the left)
(! J) e lizl] 2 y (oresl J1) sl 2z , o
Reactants side (to the left) Products side (to the right)
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Walall b ara> Jolma 3 AUl J175Y19 s dalan 0 3ed Jelitd] chuas B b alusinl wic @

2021 pasgai—ale Cry05” +17 5 Cr3* + 1, Spumie JSho Aigiall
""When using the half-reaction method to balance the following redox equation in
an acidic solution, what is the correctly balanced equation?"

Cr,0%~ + 61~ + 14H* - 2Cr3* + 31, + 7H,0 .A

Cr,0%~ + 61~ + 7H,0 — 2Cr3* + 31, + 14H* B
Cr,0%~ 4+ 31~ + 4H* - Cr3* + I, + 2H,0.C

Cr,02~ + 317 + 4H* - 2Cr3* + 1, + 7H,0 .D

SJIASY Jelas b Loa

2021 gaugai—ale
"Which of the following is the reduction reaction?"

Sobial JIAYg suusSH¥ Jelany 3lat Loed Ao 2L Sljleall 0 &
Which of the following statements is correct regarding the redox reaction below?
2Br~ + Cl, - 2C1" + B,

Oxidation occurs to the chlorine molecule. 2slS0l e g3t BuwsT Gigus A

Transfer of electrons from chlorine to bromide ions. g9 wll @bl 1) 55 e lig AW Jlazsl B

Transfer of electrons from bromide ions to chlorine. oK1 1| (g Al ligal cpo big ASIYI Jlaws! .C

Reduction occurs to the bromide ions. sy il cligd JIs] Egus D
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Redox Reactions

§ I Jelardl @slan § pgasgrall auSh wie (uSTll sue) pin ¥ 15U @

Why does the (oxidation number) not change when sodium is oxidized in the
following reaction equation?

Spectator ion Ziie Osal LA
Sodium is an active metal Lii 318 asi394all B
Sodium is an uncombined element dxis p paic pgigsall .C
Monatomic ion 5yddl ol 0gal D

0 BuuSie JalgaS [Iz, Bry, Cly, Fa ] el o3l memsall ci il ga Lo colisf JSa1 aluseiwly @

2020 s — ple can ¥l J) so3Y
L mbaa
12<—BI‘2<—C12<—F2.A 1] [
JJMJ‘.‘.'.; 12 — Br2 «— FZ «— C12 .B 3 | Na| Mg d,
2024‘%3 1 [k |ca Br,
F; «Cl; «Bry « [,.C Z 2 l:a :
FZ < Clz < 12 y Brz ’D [ ] Reducing agent || Oxidizing agent
2020 ilg —ple TN elanll has dlalaa 255158 X Aasd 0555 ol m 131 | (ED)

"What must the value of X be to balance the following half-reaction equation?"
MnO; + 8H' + Xe~ - Mn?* + 4H,0
10.D 5.C 2.B 1.A

S Je il iy B o alueialy JUI 1551 5uuSY! Jelat) Lmpmial) Lig 3okl Aslall (o b Les
2020 k¢ — ale

"Which of the following is the correctly balanced equation for the following
redox reaction using the half-reaction method?"

(e Jglo=e &"(In an acidic solution)") Crzog' +I" > Cr3t +1,

Cr,0%~ + 1" - 2Cr3*t + 1, .A

(107) | (106) | (105) | (104)

Cr,0%~ + 61~ + 14H* - 2Cr3® + +3I, + 7H,0 .C

Cr,02~ + 61~ + 2H* - Cr3* + 31, + H,0.D
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2020 Sl —ale Salial JIFs g 8wy Jelan alany Lod doermio ALl &l Lealtl ‘_.si
Zn + CuS0O,4 — Cu + ZnS0,

Ol s I Cult Lolsedl sbisl oo clig ASIYI Jlawsl LA

Cu?t bl @ligal J) cnmyliedl clyd opo ilig ASIYI Jlams| . B
Cu?t uleidl liged BuwsT &igus .C

Oyl @l il s Ggus D

2020 Sl —ple Solial JIFY g suusSH¥ Jolaty 3laty Losd Ao 2L oljleadl
Which of the following statements is correct regarding the redox reaction below?
Context Note:

ool 3 ) el iligal ye calia SO Jlaml A
Transfer of electrons from copper ions to zinc atoms.
oeleidl Sligal ) crm s Lsedl lyd e clig ASTYI Jaws| B
Transfer of electrons from zinc atoms to copper ions.
ool Bligs¥ B80St Eigu> B
Oxidation occurs to the copper ions.
crmslidl b dd JIis | g D

Reduction occurs to the zinc atoms.

2020 Sil¢ —ale U Je ol 3 anS3ll Jaladl s by Law
Which of the following is the oxidizing agent in the following reaction?

Al + Cr3* - A3t + Cr
Al.D Cr3t.C ARt B Cr.A

2020 Silg —ale $(0) cnzmusSW wusSG sue ol gt b Les 6l
"Which of the following has the highest oxidation number for Oxygen (O)?"
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2020 il —ale Cly + 2Br™ = +2C1° + Bry Ul delasl § Jis) b Les i | D)
Which of the following is the reduction in the following reaction?
A .Br~ B.CI~ C .ClL, D .Br,

2020 Gle —ple. - 4iLa| s gt ld Jay  oaoms 31 SIS 19 BuSHl Mlelis m¥slas 03s) | (R
To balance redox reaction equations that occur in a basic solution, you must add ...

L33H,0.D Las0H™.C H* & H,0.B OH"&H,0.A

Pnys [Li, Na, K, Rb, Cs] Js¥1 e anll yumial gumeall cusiil 3a L slisf Sl plasialy | (D)

2020 Sl —ple San ¥l I 6g8Y1 e Uiies
B T PR
12 13 14 15 16 17 18 Cs<Rb«< K< Na<Li.A
J
2 [ u|Be o, | F, Cs<— Na<K<Bb«<Li.B
p-4 & 3 Na | M cl,
v e Li < Cs < Rb « K« Na.C
2024,_-3 5 (RS I L= Ls e < heha.
6 | Cs|Ba
7 Li <« Cs <« Rb« K« Na.D

[] reducing agent [ | Oxidizing agent

2020 ¢ — ple Sagllall Jelanll dslas § posalisd] ol dusSTs sae iz ¥ 15U | €Y
Why does the oxidation number of the potassium ion not change in the following
reaction equation?

2KBr + Clz - 2KCl + Brz

Spectator 1on "(z»410 "in your text is a typo for" "z,ai" :Note) 7z a1e Ol A
Potassium is an active metal Ldi 318 aguulisdl B
Potassium is an uncombined element dxie pl paic ageuligdl.C
Monatomic ion 5yl gol>T (gal D
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2020 kg — ale § Ll e lantl chgms Alalae 45509k X dard 055 o s 13Le @
What must the value of X be to balance the following half-reaction equation?

Cr,0%™ + 14H* + Xe™ - 2Cr3* + 7H,0
8.D 12.C 6.B 14 .A

iy syl alialy JU J1—25¥ g B uS Y1 Jolan dmem all 2g bl Aslall B b Los ]
2020 Sl — ale § Je Lal!

Which of the following is the correctly balanced equation for the following redox
reaction using the half-reaction method?

(gvae> Jgl=s § In an acidic solution)NO3 + C1I~ — Cl10™ + NO
2NO3 + 3ClI” - 2NO + 3Cl0™ .A
2NO3 + 3CI™ - 2NO + 3ClI0™ + H,0.B
2NO3 + 3Cl~ + 2H* - 2NO + 3CI0™ + H,0 .C

2NO3 + 3Cl~ + H* - 2NO + 3ClI0~ + H,0.D

2020 Sil¢ —ale Sobial Jelally 3laty Lawd Amemso 2L ol ylead!
Which of the following statements is correct regarding the reaction below?

2Mg + 0, —» MgO

poaal) 3 ) cnmas ¥l e g (o lig AW Jlanil A

Transfer of electrons from the oxygen molecule to magnesium atoms.
pguadall @bl JIAs| Sgas B

Reduction occurs to the magnesium atoms.

xSy e g3 ) pgadall 3 e i ASIYI Jlawst .C

Transfer of electrons from magnesium atoms to the oxygen molecule.
J1isls 8uusST Jelas &iams o] D

No redox reaction occurred.
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2020 Sil¢ —ale S Jelanll 8 ausSoll Jalatl o b Lo &
Which of the following is the oxidizing agent in the following reaction?

Zn + Pb?* - Zn?* + Pb
Pb.D Zn** .C Pb%** B Zn A

2020 il —ale S(N) O g Al 0uST sue J87 g (b Lo
Which of the following has the lowest oxidation number for Nitrogen (N)?

2020 Silg —ale SdW Jelardf § uusB L Los sl
Which of the following was oxidized in the following reaction?

2Ce + 3Cu?* - 2Ce3* + 3Cu
Ce.D Cu.C Ce3* B Cu?t A

2020 Sil¢ —ale
In the following unbalanced reduction half-reaction:
Al - AlO;
S e Jolma § Jelatdl Caas &as b alukiwls crxaSYI &ly3 o 5ed e Lol J) andlo) cumy g1 Lo

"What must be added to the reactants to balance oxygen atoms using the half-
reaction method in an acidic solution?"

oo Aes JalgaS [Fy, 0, Be, Li] 2l 55u) yiaial memsall il a Lo obiol JSAI aluseral

B L
Li<Be« 0, «F,.A 12 131415 16 17 18
s 2 B.F 0 B Li g n
p . — «— e «< Ll 2 | liBe 0, F
2024 S 2 2 . g
Be < Be« 0, < F,.Cg * ¢ Br,
5 |Rb| 5r l,
0, « F, « Be < Li.D| | =

] Reducing agent [_] Oxidizing agent
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2018 il -ale Nal + Cl, » NaCl + I,  :aJll J15s¥le suwsSY Aslan o 39 wis @
Na* Jiis!.B +1 ) yéee o Na¥ ausSlsae § aall A
Na*t 5..87.D Nat st suc Gl ane . C

2018 il - ale §JU1 Jelantl Cias Aslas 25515k X dasd 0985 of cuom 1306 @

S0, + 2H,0 - SO;™ + Xe™ + 4H™
4.D 3.C 2.B 1.A

§ e anll Cgmi A ylo alaiiaoly JU JIFS315 5USYT Jolas) domemiall Aig 3l Alslall 2 s Lea o
2019 jli-ale  MnOj + Fe™ - Mn?* + Fe?* (qae> Jol=a §)

MnO; + 5Fe?* - Mn?* + 5Fe3t A
MnO; + 2Fe?* + 2H* - Mn?* + Fe3* + H,0.B
MnOj + 5Fe?* + 8H* - Mn?* + 5Fe3* + 4H,0.C

MNO; + 5Fe?* + 16H* —» Mn?* + 5Fe3* + 8H,0.D

2019 il okl ! Jalaseall Awills Bmpmsall 2 5yLeadl Lo @

< uShe Jole Vo Jises Jole X.C Jiisee Jole Vo uuSse Jole X A
é g AN i é 50 Jole Yo Jises o Jses Jole Vo duSho o

0o Y S5 . D Jas Y auST sueg alag X awsTll sue .C

§ LA JIAsY g BuwsSYI Jelis 95000 auslall sue § S il L @

Cl03 + 6Fe%* + 6H* — CI™ + 6Fe3* + 3H,0
~6.D ~5.C ~1B 0.A

E Fe + Fy — FeFs :iloas! Jolanll cdlalall boguine suuSHI Jolis Ciai o b Lo &
2019 L

Fe?* - Fe3t + 1e~.C Fe —» Fe3t + 3e™ A
F, > 2F" +2e~.D F,+2e~ > 2F B
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2F~ - F, + 2e”

2o T 2€ 3,2.C Las A
10, + 2e™ - 103
Na—>Na++e' Lis32.D 331B

2018 e S AL SolyLeall T AU JIFN 15 5uasSH) Aslae 3lat, Losd @

Zn(s) + CHSO4(aq) - ZHSO4(aq) + CU(S)
I | U Gamed (g AT wled) waay .C g ASY) iy Ledie (v el BuusT Gz A

Cu?t JCuds=z.D Zn J) Zn?t Jg=z,.B

2018 g Sz AW Slylaadl (g Al JI7sN 1 uwsSYl Aslas 3 @

CIOZ + Bl'(;q) - Cl(_Aq) + Bl'z(l)

jé.pdll_&nBr-\-ws‘UJJ.CM.C 4‘_;!1_QAC1J.MS‘UJJ-CM.A
201 — o Br oSG sue i .D yao N1 — 0 CluuSG sue iz B

 JU oSl Jelan) § Sl Jaladl Lo @
A1203(S) + 3C(s) + 3C12(g) =g ZAlClg(s) + 3C0(g)

Cly g D AlCly ) .C 3Ce) B Al,03 ) A
Ezons,gj_%;w ML@;}S‘M‘MBA.&@O}&,@J\M@@
MnO, .D MnCl, .C MnO; .B MnO3;™ .A
52017 Bl — S LAl lalaill § s Aebes ks I s,héﬂ @
NH, (213
— (2) .C (1) .A
4) 5kl (2) 5
. l (4).D (3).B
NO, Ao NO
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2017 5,35 — kg il Jelanl! § aussll Jaloti Lo | (B

Cu + 4HNO; — Cu(NO;), + 4NO, + 4H,0

HNO, .D Cu.C Cu?* B NO .A

2017 Luloma — g : J15 1 BucseST e las ey 451 SLe Lol ﬂ@
2H, + 0, - 2 H,0.C Ca0 + H,0 - Ca(OH), .A
HCl + LiOH - LiCl + H,0.D O, + H,0 - H,CO; .B

2017 = — gy :69kun NaH agusgunll wyiia S § nzmgyoud! wushs é-‘-‘j @
(+2).D (+1).C (-1) B (—2) A

2017 Lulzma — 5ol

H,S + Cl, - 2 HCl + S.C NaOH + HCl — NaCl + H,0 .A
Ca(OH), — Ca0 + H,0.D CO, + H,0 — H,CO; .B

2017 uloms — 3ole] {(+2) S wuSG s L 09 M@E (14
OF, D H,0.C H,0, B Na,0 A
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Redox Reactions

2017 julzma-3sle]  MnO; — Mn?*: 391 Jelanll cans § il | sl sue § aall Lo @
(+7).D (+3).C (-5).B (-1).A

2015 L S U1 — o] Jelas ey 2ILI ‘;W D
SO, 4+ H,0 - H,S0, .C HCl + KOH - KCl + H,0 .A
NaCl + AgNO; — AgCl + NaNO; .D CuO +H, » H,0+ Cu.B

EVENIPIESA P XN awST sue 3ol A
Adlad) o il 855 .D g SN oluss . B
2014 Sl

NO; - NO3.D NH, - NH} .C S02~ - S0;.B MnOj — MnO,.A
2014 g5 $S,02%7 3 Sl wusST e L @

+4.D +2.C -3.B —-2.A
Zn + Cu*" — Zn*" + Cu SUelanll lan Loh o 441 gl @

Zn (e 5581 1uSse Jule Cu.C Zn?Y (e 698l wuSse ol Cu?t A

7N s G581 Jfiza Jale Cu.D Zn?t o Caasl Jiiks Jele Cu?t B

2014 o5 2H,0;, — 2H,0 + 0 crzspoteedl s 393 Joms i cpma U Sty g1 Lo @

s =l § Jissg ausly, .C Laas J5s A
LobyS Jl=zy D Las sy B

2014 J> e § I Jelanhl § auSsll Jaladl Lo @

H2C204 + chr04 + HCI — CI‘C13 + KCI + COZ + HZ
K,Cr0, .B H,C,0, A

CrCl; .D HCl.C
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TS Aes po 340 Y Lk @
Slig AN 1 Lpd @xy .C Ledgas Melas Jias A
BuusSY) soe Lpd Jay D Lol L il g 80L5 Led L=y . B

MU J) M0} Jys sis LeludS) 5 1 lis 701 sus Le | €ED)

2013 Sl SIS — BT Aloe I LSl Joladl suSTs sad ey 601 Lo @
sl of Jay 3D Lubua_u .C Ja, .B alay A

2013 o, SJslate Sye § BuusS Yl sluel pgazma Lo @
yagall golus .C saall e ASTA

ols 17, Br™ cligd does Jom Cly 0fs Lddlma 317, Br™ , €17 cilig] Joms Jom Fy o ciele 13) @
2013 055 § b Los 59591 daSoL1 Jaladl Lo I™ gyl Jme Jom B
F,.D cl,.C Br, .B I, .A

2013 0,05 TCg) + Ozg) — €02y Jelinll § a5l Jalall Sns (1 kel Lo | ()

cwlirll ae D Jiisl.C Jolai B 5uuST A

2012 Jilg
K,.D H,0.C SO, .B Br, .A
2012 J> e $TusSie Slole ay gl ypmiall Lo @
Ca.B
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Redox Reactions

SuuSha Jale J Ly g1 Jelantl Lo @

S,05” + 2H,0 — 2S0%™ + 4H* + 2e™ A

1,0c + 14H* + 10e™ > I, + 5H,0.B
Cl, + 2e~ - 2CI~.C

Cr,0%~ + 14H* + 6e~ — Cr3* + 7H,0.D

C20m 4 Fy + Mg — 2F + Mg™" Joliall 35 2ubes o) 2> s Loa o1 | ()
F~.D Mg?*.C Mg .B F,.A

( 2011 il S5 — ST Jelis Jios 45Y1 cSlelanl e gl (@
H,S0, + KOH - K,S0, + 2H,0.C NaCl + AgNO; - AgCl + NaNO; .A
2€aC0; — Ca0 + €O, .D 2KCl05 — 2KCl + 30, .B

2011 Jope Sallfis] s ok Loe i 2K + Br, — 2K* +2Br el § | ()
K*.D Br~.C Br, .B K.A

( 2011 J>5e S5 — ST Jelas Jios AWl eMeland] oo [@

SO, + H,0 - H,S05 .A

2KNO5 — 2KNO, + 0, .B

HNO; + KOH — KNO; + H,0.C

BaCl, + 2AgCl0; — Ba(Cl03), + 2AgCl.D

( 2011 g0y S 17 — Buul Jelas Jios ¥ A cSlelanll oo [@
2Na + Cl, - 2NaCl.C 7Zn + Cu,SO - ZnS0, + Cu.A
CO, + H,0 — H,CO;.D H, + Cl, - 2HCL.B
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Redox Reactions

2010 gy Sllfis) o o Les o1 2A1 4 3Cu" — 2417 + 3Cu:deta | (@)
Cu.D AP*.C Cu** B Al.A

| 2010 il 61 + 2NO3 + 8H' — 31, + 2NO + 4H, 0 5 Jlall deliall § J5iall Jolall Ls [@

I,.D NO.C I-.B NO3 .A

2009 L  JU Jelandl § Jfsel! Jalall su> [@

Br, + SO, + Na,S0, + 2H,0 — 2H,S0, + 2NaBr

Br, .D H,0.C SO, .B Na,S0, .A

2009 L SBuaS Asles Jios Ul it o1 | (DY
Clo~ - Cl~.D V0%t - VO3 .C Cr0% - Cr,0%2” .B Na; - N, .A

2009 g o Lea U175 g ST Jelas Jies 1 Aslakl [@
CaCO; - Ca0 + C0,.C  Na,CO; + HCl - NaCl + H,0 + CO, .A
2H, + 0, — 2H,0.D CrCl; + 3KOH - Cr(OH); + 3KCl.B

f 2008 Ll o cJIs ) BT Jelas pe Nogw@x@m\gt[@
N,.D NO.C NO,.B HNO, .A

( 2008 55LeY! $laid JI7is s uwsT Jelis ae €Oy (e gl of oSy &l slsdl g [@
CaCO,.D CO0.C HCO3 .B H,CO5 .A

( 2008 55 15 1 5T Jelas Jies ¥ adlll ey slatl wéi[@
CuO + H, » Cu+ H,0.C NaNO; = 2Na NO, + 0, .A
H, + Cl, — 2HCI1.D S0, + H,0 - H,S0, .B

http://Darsgyu.com &



0507135671 Joyhlisy]stwil \\\ Jl

=  Jilayl i — Stitaioll dtiwi go =

5iaYlg 62.usV)

Redox Reactions

.............................................................................................................................. : oo 5015
.............................................................................................................................. ).vﬁ.n

HCI + NaOH - 2NO CaCO3; — CaO + CO,

AgNO; + NaBr - NaNO; + AgBr 2HI - H, +1, N L ol
............................................................................................................... ol 5014
................................................................................................................. ‘).r__;\.ﬁ‘

NO; - NO, MnO,; — MnO03~

Clo; - Cl0; S03%™ - S03~ Jaabl olaza|
............................................................................................................... Joad! 2014
........................................................................................................................... JA.J\J.”

VO3~ - V03~ NO; - N,

Clo~ - CI- Cr0%™ - Cr Sl olzed
............................................................................................................................ tdaad) 2012
.............................................................................................................................. J;«j\.'i.”

MnO; — Mn?* SO; — SO,

NO; — NH; S03™ — SO; Jasbl o lerad!
.............................................................................................................................. sJaad 2012
.............................................................................................................................. )-U‘:J‘

Hzo + SOZ - stO4 2NaBr + Clz — 2NacCl + Brz @f)"\'ﬁ‘ [)‘JL‘LQY‘
.................................................................................................................... sJaad 2012
........................................................................................................................ )-UG-”

F, -» 2F~ Zn — Zn?*

2C1~ - Cl, Fe’t - Fe3* Sl olaied!
.............................................................................................................................. tdsad) 2010
.............................................................................................................................. ).U\.'i.”

H;PO, , P,05; , H,PO; , PO;™
.............................................................................................................................. ol | St olied]
2009
.............................................................................................................................. )—U"ﬂ‘
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Redox Reactions

Slo S § onmmasS ¥ 3o suad Lo 2! pall Lusbas o,
: Sl oliad
OF, H,0, 0, NO T oo
.............................................................................................................................. :JsYl
Slio S § STl BT suad lag 2Ll pald! buebias o,
j 1, Sl oliad!
K,S SO; SO, T ots
............................................................................................................................. EN
s g i) uwSTs Loelias 4 amall oo
WETY s e Luebas 45Y| puall oo, Ll ey
NH H,0 NO3 NF j
3 2 3 3 | 2017 Ll
.............................................................................................................................. 8yl
sonz st uwSG L 5 4 all o5
(20 Ail) S 38 oo Lpisbis Bl Bl oty @y G liad|
NH, NO; N,O N,
2017 udxa
.............................................................................................................................. :JsYI )
i 1S ST e Loebias s amall oo
s AL 7 &l | e ol
S0, Na,S,0; N,S SO, 2017
.............................................................................................................................. sl
1 pST) By3 w8 TG s o AL ¢ 19381 Ge Lias s
Al SLal oliad!
S, 03 Na,SO0, K,S Se T ol
.............................................................................................................................. EN
0193 ySI1 800 AwST s s AL 8 19591 Lo s iy
CH,OH Na,C,0, CO2%" tll, Jasll glaza)
- 2014
.............................................................................................................................. BN
o9 id | auST s oo 2L Slgadllg LS e bas s,
+ il o Lomie¥!
NO3 NH, N, N,0, =
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  𝐊 𝐌 𝐧   𝐎  𝟒         −               𝐌 𝐧   𝐎  𝟐         −           𝐌 𝐧 𝐂   𝐥  𝟐       −               𝐊  𝟐 𝐌 𝐧   𝐎  𝟒


   K 2 M n  O 4


  MnC  l 2


   MnO 2


   KMnO 4


    𝐍  𝟐 𝐎         −           𝐍   𝐇  𝟑         −             𝐍  𝟐         −           𝐍   𝐎  𝟐


   NO 2


   N 2


  N  H 3


   N 2 O


  𝐌 𝐧   𝐎  𝟒  𝟐 −       −         𝐂 𝐥   𝐎 −       −         𝐌 𝐧   𝐎  𝟒 −       −         𝐂 𝐥   𝐎  𝟑 −


   ClO 3 −


   MnO 4 −


   ClO −


   MnO 4  2 −


  ‎ 𝐍 𝐎         −         𝐍   𝐇  𝟑           −           𝐊 𝐍   𝐎  𝟑         −           𝐇 𝐍   𝐎  𝟐


   HNO 2


   KNO 3


   NH 3


  NO


  ( − 𝟐 )


  𝐒   𝐎  𝟐       −         𝐒   𝐎  𝟑       −       𝐇  𝟐 𝐒     −       𝐒   𝐎  𝟒  𝟐 −


   SO 4  2 − +


   H 2 S


   SO 3


  S  O 2


  Al ⟶ A  l  3 + + 3  e −


  C  u  2 + +  e − ⟶ C  u +


  2  F − ⟶  F 2 + 2  e −


  Z  n  2 + + 2  e − ⟶ Zn


  4


  3


  4


  2


  2


  1


  3


  2


  C  l 2 + 2  e − → 2  Cl −


   Fe  3 + + 3  e − → Fe


   Zn  2 + + 2  e − → Zn


  Na →  Na + +  e −


  − 𝟏


   H 2  O 2


   H 2 O


  NaH


   H 2


  ‎ 𝐍 𝐎                       𝐍   𝐎  𝟐                       𝐇  𝟐   𝐎  𝟐                       𝐇  𝟐 𝐎


  NO


   NO 2


   H 2  O 2


   H 2 O


      𝐁 _  𝟒   𝐎  𝟕  𝟐 −


  + 3


  − 3


  + 4


  − 4


  𝟐 𝐂   𝐞  ( 𝐬 ) + 𝟑 𝐂   𝐮  ( 𝐚 𝐪 )  𝟐 + ⟶ 𝟑 𝐂   𝐮   ( 𝐬 ) + 𝟐 𝐂   𝐞  ( 𝐚 𝐪 )  𝟑 +


  Ce


   Cu  2 +


  Cu


  C  u  3 +


  𝟐 𝐁   𝐫 − + 𝐂   𝐥  𝟐 →   𝐁   𝐫  𝟐 + 𝟐 𝐂   𝐥 −


  B  r 2


  C  l −


  B  r −


  C  l 2


  𝟐 𝐊 𝐁 𝐫 + 𝐂   𝐥  𝟐 → 𝟐 𝐊 𝐂 𝐈 + 𝐁   𝐫  𝟐


  𝟐 𝐍 𝐚   𝐥  ( 𝐚 𝐪 ) + 𝐂     𝐥  𝟐  ( 𝐚 𝐪 ) ⟶ 𝟐 𝐍 𝐚 𝐂   𝐥   ( 𝐚 𝐪 ) +     𝐥  𝟐   ( 𝐚 𝐪 )


  Nal


  C  l 2


  NaCl


   I 2


  ‎ 𝟐   𝐇  𝟐   𝐒  ( 𝐠 ) + 𝐂     𝐥  𝟐  ( 𝐠 ) ⟶   𝐒   ( 𝐬 ) + 𝟐 𝐇 𝐂   𝐥  ( 𝐠 )


   H 2 S


   Cl 2


  S


  HCl


  ‎ 𝐂   𝐥  𝟐               𝐍 𝐚 𝐂 𝐥                     𝐊 𝐂 𝐥   𝐎  𝟒                       𝐊 𝐂 𝐥 𝐎


  KClO → KClO → C  l 2 → Nacl


  Nacl → C  l 2 → KClO → KCl  O 4


  KCl  O 4 → NaCl → C  l 2 → KClO


  C  l 2 → NaCl → KCl  O 4 → KClO


  ( 𝐈 𝐈 )


  ‎ 𝐍   𝐢  ( 𝐬 )   +   𝐂 𝐮 𝐂     𝐥  𝟐  ( 𝐚 𝐪 ) ⟶ ‎   𝐂   𝐮   ( 𝐚 𝐪 )   +   𝐍 𝐢 𝐂     𝐥  𝟐  ( 𝐚 𝐪 )


     Cl 2  ( g ) → 2 C  l  ( aq ) − + 2  e −


  N  i  ( s ) → N  i  ( aq )  2 + + 2  e −


  C  u  ( aq ) + +  e − →  Cu  ( s )


  N  i  ( s ) → N  i  ( aq )  2 + +  e −


  C  u  ( aq )  2 + + 2  e − →  Cu  ( s )


  N  i  ( s ) → N  i  ( aq )  2 + + 2  e −


  N  i  ( s ) → N  i  ( aq )  2 + + 2  e −


  C  u  ( aq ) + +  e − →  Cu  ( s )


  ‎ 𝟐 𝐊 𝐁   𝐫  ( 𝐚 𝐠 )   +   𝐂     𝐥  𝟐  ( 𝐠 )   → 𝟐 𝐊 𝐂   𝐥  ( 𝐚 𝐪 )   +   𝐁     𝐫  𝟐  ( 𝐈 ) ‏


  − 1


  0


  0


  − 1


  − 2


  0


  0


  − 2


  𝐂   𝐥  𝟐


  𝟐   𝐊  ( 𝐬 ) +     𝐂 𝐥  𝟐  ( 𝐠 ) ‎ ⟶ 𝟐 𝐊 𝐂   𝐥  ( 𝐬 )


  1


  2


  3


  4


  C  l 2 → 2 C  l − + 2  e −


  2 B  r − + 2  e − → B  r 2


  2 B  r − + 2  e − → B  r 2


  C  l 2 → 2 C  l − + 2  e −


  2 B  r − → B  r 2 + 2 e −


  C  l 2 + 2 e − → 2 C  l −


  2 B  r − + 2  e − → B  r 2


  C  l 2 → 2 C  l − + 2  e −


  𝟐 𝐁   𝐫 − + 𝐂   𝐥  𝟐 → 𝐁   𝐫  𝟐 + 𝟐 𝐂   𝐥 −


  1


  2


  3


  4


  𝐅   𝐞   ( 𝐬 ) + 𝟐 𝐀   𝐠           ( 𝐚 𝐪 ) + → 𝐅   𝐞           ( 𝐚 𝐪 )  𝟐 + + 𝟐 𝐀   𝐠   ( 𝐬 )


  2 A  g + + 2  e −  →                                          2 Ag


   Fe  2 + + 2  e −  →                                          Fe


  2 Ag  →                                          2 A  g + + 2  e −


  Fe  →                                           Fe  2 + + 2  e −


  2 A  g + + 2  e −  →                                          2 Ag


  Fe  →                                           Fe  2 + + 2  e −


  Fe  →                                           Fe  2 + + 2  e −


  2 A  g + + 2  e −  →                                          2 Ag


    𝐂 𝐥  𝟐  ( 𝐠 ) + 𝟐   𝐈   ( 𝐚 𝐪 ) − → 𝟐   𝐂 𝐥   ( 𝐚 𝐪 ) − +   𝐈  𝟐  ( 𝐬 )


  𝐍   𝐢  ( 𝐬 ) + 𝐂 𝐮 𝐂     𝐥  𝟐  ( 𝐚 𝐪 )   ⟶ 𝐂   𝐮   ( 𝐬 ) + 𝐍 𝐢 𝐂     𝐥  𝟐  ( 𝐚 𝐪 )


  C  u  2 +   +   2  e −   → Cu


  Cu → C  u  2 +   +   2  e −


  N  i  2 +   +   2  e − → Ni


  Ni →   N i + +   2 e −


  𝟐   𝐅   ( 𝐚 𝐪 ) −     +     𝐈  𝟐  ( 𝐚 𝐪 )   →     𝐅  𝟐  ( 𝐚 𝐪 )   +   𝟐   𝐈   ( 𝐚 𝐪 ) −


    𝐅 𝐞  ( 𝐬 ) + 𝟐   𝐀 𝐠  ( 𝐚 𝐪 ) + ‎ ⟶   𝐅 𝐞   ( 𝐚 𝐪 )  𝟐 + + 𝟐 𝐀   𝐠  ( 𝐬 )


  1


  2


  3


  4


  Mg


  12


  N


  7


  1


  2


  3


  4


  𝐂   𝐞  𝟒 +


  𝐒   𝐧  𝟐 +


  C  e  4 +


  S  n  2 +


  C  e  4 + +  e −  →                          C  e  3 +


  S  n  2 +  →                             Sn  4 + + 2  e −


  A


  B


  C


  D


  𝐏   𝐛  𝟐 +


  𝐅   𝐞  𝟑 +


  P  b  2 +  →                          P  b  4 + + 2  e −


  F  e  3 + + 3  e −  →                            Fe


  P  b  2 +


  F  e  3 +


  A


  B


  C


  D


  ‎ 𝐍   𝐢  ( 𝐬 )   +   𝐂 𝐮 𝐂     𝐥  𝟐  ( 𝐚 𝐪 )   ⟶ 𝐂   𝐮   ( 𝐬 )   +   𝐍 𝐢 𝐂     𝐥  𝟐   ( 𝐚 𝐪 ) ‏


  Ni ⟶ N  i  2 + + 2  e −


  C  u  2 + + 2  e − ⟶ Cu


  Ni ⟶ N  i  2 + + 2  e −


  2 C  l − + 2  e − ⟶ C  l 2


  Ni ⟶ N  i  2 + + 2  e −


  C  u + +  e − ⟶ Cu


  Cu ⟶ C  u  2 + + 2  e −


  N  i  2 + + 2  e − ⟶ Ni


  1


  2


  3


  4


  𝐂 𝐚 + 𝐙   𝐧  𝟐 + → 𝐂   𝐚  𝟐 + + 𝐙 𝐧


  Z  n  2 +


  C  a  2 +


  Mn  O 2


   K 2 Mn  O 4


  MnO


  KMn  O 4


  𝐀   𝐮  𝟑 +


  𝐒   𝐧  𝟐 +


  𝐒   𝐧  𝟐 +


  𝐀   𝐮  𝟑 +


  S  n  2 +  →                        S  n  4 + + 2  e −


  A  u  3 + + 3  e −  →                            Au


  A


  B


  C


  D


  𝟐 𝐍 𝐚 + 𝟐   𝐇 + → 𝟐 𝐍   𝐚 + +   𝐇  𝟐


  N  a +


   H +


   H 2


  𝐂 𝐮


  𝟐 𝐅   𝐞  ( 𝐬 )   +   𝟑 𝐂 𝐮 𝐒     𝐎  𝟒  ( 𝐚 𝐪 ) ⟶ 𝟑 𝐂   𝐮   ( 𝐬 )   +   𝐅   𝐞  𝟐      ( 𝐒   𝐎  𝟒 )  𝟑   ( 𝐚 𝐪 ) ‎


  + 2


  0


  0


  + 2


  + 3


  0


  0


  + 3


  ( 𝐈 𝐈 )


  ‎ 𝐅   𝐞  ( 𝐬 ) + 𝐂 𝐮 𝐒     𝐎  𝟒  ( 𝐚 𝐪 ) ⟶ 𝐂   𝐮   ( 𝐬 ) +   𝐅   𝐞  𝟐      ( 𝐒   𝐎  𝟒 )  𝟑   ( 𝐚 𝐪 )


  2 Fe   ⟶ 2 F  e  3 + + 6  e −


  3 C  u  2 + + 6  e − ⟶ 3 Cu


  3 C  u  2 + + 6  e − ⟶ 3 Cu


  2 Fe   ⟶ 2 F  e  3 + + 6  e −


  Mg


  12


  N


  7


  2


  1


  3


  2


  4


  1


  3


  4


  Cu ⟶ C  u  2 + + 2  e −


  A  g + +  e − ⟶ Ag


  ( II )


  A  g + +  e − ⟶ Ag


  Cu ⟶ C  u  2 + + 2  e −


  Ag +  e − ⟶ A  g +


  C  u  2 + + 2  e − ⟶ Cu


  ( II )


  C  u  2 + + 2  e − ⟶ Cu


  Ag +  e − ⟶ A  g +


  1


  2


  3


  4


  2 Cr  O 4  2 − + 2  H + ⟶ C  r 2  O 7  2 − +  H 2 O


  C  r 2  O 3 + 3 C ⟶ 2 Cr + 3 CO


  2 C  r  2 + + 2  H + ⟶ 2 C  r  3 + +  H 2


     ( N  H 4 ) 2 C  r 2  O 7 ⟶  N 2 + 4  H 2 O + C  r 2  O 3


  K


  19


  Cl


  17


  ‎ 𝟐 𝐌   𝐠  ( 𝐬 )   +       𝐎  𝟐  ( 𝐠 ) ⟶ 𝟐 𝐌 𝐠   𝐎  ( 𝐬 )  


  12 =


  8 =


  𝟐 𝐂 𝐥   𝐎  ₍ 𝐚 𝐪 ₎ −     +     𝐍  𝟐   𝐎  ₍ 𝐚 𝐪 ₎ +   𝐇  𝟐   𝐎  ₍ 𝐥 ₎   →   𝟐 𝐂   𝐥  ₍ 𝐚 𝐪 ₎ −   +   𝟐 𝐍     𝐎  𝟐  ₍ 𝐠 ₎ −   +   𝟐   𝐇    ₍ 𝐚 𝐪 ₎ +


  1


  2


  3


  4


  𝐂   𝐫  𝟐     𝐎  𝟕  𝟐 −  ( 𝐚 𝐪 )   +     𝐈  ( 𝐚 𝐪 ) − ⟶   𝐂   𝐫   ( 𝐚 𝐪 )  𝟑 +   +       𝐈  𝟐  ( 𝐬 )


  C  r 2  0 7  2 −   +   6  I − +   14  H + ⟶   2 C  r  3 +   +   3  I 2   +   7  H 2 O


  C  r 2  0 7  2 −   +   6  I − +   7  H 2 O   ⟶   2 C  r  3 +   +   3  I 2   + 14  H +  


  2 C  r 2  0 7  2 − + 2  I − + 14  H + ⟶   2 C  r  3 + +  I 2 + 7  H 2 O


  2 C  r 2  0 7  2 − + 6  I − + 28  H + ⟶ 4 C  r  3 + + 3  I 2 + 14  H 2 O


  𝐗


  𝐌 𝐧     𝐎  𝟒 −  ( 𝐚 𝐪 ) + 𝐗   𝐞 − + 𝟖   𝐇  ( 𝐚 𝐪 ) + ⟶ 𝐌   𝐧   ( 𝐚 𝐪 )  𝟐 + + 𝟒   𝐇  𝟐   𝐎  ( 𝐈 )


  4


  5


  6


  8


  𝐂   𝐥  ( 𝐚 𝐪 ) − + 𝐍     𝐎  𝟑 −  ( 𝐚 𝐪 ) ⟶ 𝐂 𝐥   𝐎   ( 𝐚 𝐪 ) − + 𝐍   𝐎  ( 𝐠 )


  3 C  l − + 2 N  O 3 − + 2  H + ⟶ 3 Cl  O − + 2 NO +  H 2 O


  C  l − + 2 N  O 3 − + 2  H + ⟶ Cl  O − + 2 NO +  H 2 O


  3 C  l − + N  O 3 − +  H + ⟶ 3 Cl  O − + NO +  H 2 O


  2 C  l − + 3 N  O 3 − +  H + ⟶ 2 Cl  O − + 3 NO +  H 2 O


      𝐂 𝐥   −  ( 𝐚 𝐪 ) +     𝐍 𝐎  𝟑 −  ( 𝐚 𝐪 )  →                                                    𝐂 𝐥 𝐎   −  ( 𝐚 𝐪 ) +     𝐍 𝐎    ( 𝐠 )


  3    Cl   −  ( aq ) + 2    NO 3 −  ( aq ) + 2  H  ( aq ) + ⟶ 3    ClO   −   ( aq ) + 2    NO     ( g ) +  H 2  O  ( I )


  2    Cl   −  ( aq ) + 3    NO 3 −  ( aq ) + 2  H  ( aq ) + ⟶ 2    ClO   −   ( aq ) + 3    NO     ( g ) +  H 2  O  ( I )


  3    Cl   −  ( aq ) + 2    NO 3 −  ( aq ) +    H 2  O  ( I )   ⟶ 3    ClO   −   ( aq ) + 2    NO     ( g ) + 2  H  ( aq ) +


  2    Cl   −  ( aq ) + 3    NO 3 −  ( aq ) +    H 2  O  ( I )   ⟶ 2    ClO   −   ( aq ) + 3    NO     ( g ) + 2  H  ( aq ) +


  𝐒 𝐞     𝐎  𝟑  𝟐 −  ( 𝐚 𝐪 ) + 𝐂 𝐥     𝐎  𝟑 −  ( 𝐚 𝐪 )  →                                                𝐒 𝐞     𝐎  𝟒  𝟐 −  ( 𝐚 𝐪 ) + 𝐂     𝐥  𝟐  ( 𝐠 )


  5 Se    O 3  2 −  ( aq ) + 2 Cl    O 3 −  ( aq ) + 2  H + ⟶ 5 Se    O 4  2 −   ( aq ) + C    l 2   ( g ) +  H 2 O


  5 Se    O 3  2 −  ( aq ) + 2 Cl    O 3 −  ( aq ) +  H 2 O   ⟶ 5 Se    O 4  2 −   ( aq ) + C    l 2   ( g ) + 2  H +


  2 Se    O 3  2 −  ( aq ) + 5 Cl    O 3 −  ( aq ) + 2  H + ⟶ 2 Se    O 4  2 −   ( aq ) + 5 C    l 2   ( g ) +  H 2 O


  2 Se    O 3  2 −  ( aq ) + 5 Cl    O 3 −  ( aq ) +  H 2 O   ⟶ 2 Se    O 4  2 −   ( aq ) + 5 C    l 2   ( g ) + 2  H +


  𝐂 𝐥   𝐎  𝟑 − +   𝐒 𝐎  𝟐  →                                                  𝐂 𝐥 − +   𝐒 𝐎  𝟒  𝟐 −


  3 S  O 2 +  ClO 3 − + 3  H 2 O ⟶ 3  SO 4  2 − +  Cl − + 6  H +


  3 S  O 2 +  ClO 3 − + 6  H +   ⟶ 3  SO 4  2 − +  Cl − + 3  H 2 O


  2 S  O 2 + 3  ClO 3 − +   6  H + ⟶ 2  SO 4  2 − + 3  Cl − + 3  H 2 O


  2 S  O 2 +   3 ClO 3 − + 3  H 2 O ⟶ 2  SO 4  2 − + 3  Cl − + 6  H +


      𝐈  𝟐  ( 𝐬 ) +   𝐒  𝟐     𝐎  𝟑  𝟐 −  ( 𝐚 𝐪 ) ⟶   𝐒  𝟐     𝐎  𝟒  𝟐 −   ( 𝐚 𝐪 ) +   𝐈 −


  2  S 2  O 3  2 − + 2  H 2 O +  I 2 ⟶ 2  S 2  O 4  2 − + 4  H + + 2  I −


   S 2  O 3  2 − +  H 2 O +  I 2 ⟶  S 2  O 4  2 − + 2  H + + 2  I −


   S 2  O 3  2 − +  H 2 O +  I 2 ⟶  S 2  O 4  2 − + 2  H + +  I −


   S 2  O 3  2 − +  I 2 + 2  H + ⟶  S 2  O 4  2 − +  H 2 O + 2  I −


  𝐂 𝐫


  𝐂 𝐫   𝐎  𝟒  𝟐 −


  − 2


  + 2


  − 6


  + 6


  𝟐   𝐍 𝐚   ( 𝐬 ) + 𝟐   𝐂 𝐥  𝟐  ( 𝐠 ) → 𝟐   𝐍 𝐚   ( 𝐚 𝐪 ) + + 𝟐   𝐂 𝐥  𝟐  ( 𝐚 𝐪 ) − /


   Na + +  e − → Na


   Cl 2 + 2  e − → 2  Cl −


  2  CI − →  Cl 2 + 2  e −


  Na →  Na + +  e −


  2  H + + 2  e − →  H 2


   Cl 2 + 2  e − → 2  Cl −


  Fe →  Fe  3 + + 3  e −


  2 Fe + 3  Cl 2 → 2  FeCl 3


  𝐂   𝐫  𝟐   𝐎  𝟕  𝟐 − + 𝐅   𝐞  𝟐 + → 𝐂   𝐫  𝟑 + + 𝐅   𝐞  𝟑 +


   Cr 2  O 7  2 − + 14  H + + 6  Fe  2 + → 2  Cr  3 + + 6  Fe  3 + + 7  H 2 O


   Cr 2  O 7  2 − +  H + +  Fe  2 + → 2  Cr  3 + +  Fe  3 + +  H 2 O


   Cr 2  O 7  2 − +  H + + 6 F  e  2 + → 2  Cr  3 + +   6 Fe  3 + +  H 2 O


   Cr 2  O 7  2 − +   7 H + + 6 F  e  2 + → 2  Cr  3 + +  Fe  3 + +   7 H 2 O


  X


  𝐅   𝐞   ( 𝐬 ) + 𝟐 𝐀   𝐠   ( 𝐚 𝐪 ) + → 𝟐 𝐅   𝐞   ( 𝐚 𝐪 )  𝟐 + + 𝟐 𝐀   𝐠   ( 𝐬 )


   Ag +


   Fe  2 +


  Ag


  Fe


    𝐇  𝟐   𝐎  𝟐


  − 2


  − 1


  0


  + 1


  𝐌 𝐧   𝐎  𝟒  − 𝟏 → 𝐌   𝐧  𝟐 +


  4  H 2 O


   H 2 O


  2  O 2


   40 2


  Fe →  Fe  3 + + 3  e −


  2 Fe → 2  Fe  3 + + 6  e −


  Fe → 2  Fe  3 + + 6  e −


  Fe → 2  Fe  3 + + 3  e −


    𝐒  𝟐   𝐎  𝟑      𝟐 −


  + 4


  + 3


  0


  + 2


   I 2 + 2  e − → 2  I −


  F  e  2 + → F  e  2 + +  e −


  A  g + + 4  e − → Ag


  1


  2


  1


  2


  𝟐   𝐍 𝐚   ( 𝐬 ) + 𝟐   𝐇           ( 𝐚 𝐪 ) + → 𝟐 𝐍   𝐚           ( 𝐚 𝐪 ) + +   𝐇  𝟐  ( 𝐠 )


  2  H      ( aq ) + + 2  e − →  H  2 ( g )


  2 N  a   ( s ) → 2 N  a           ( aq ) + + 2  e −


  2 N  a   ( s ) → 2 N  a           ( aq ) + + 2  e −


  2  H      ( aq ) + + 2  e − →  H  2 ( g )


  2  H      ( aq ) + →  H  2 ( g ) + 2  e −


  2 N  a   ( s ) + 2  e − → 2  Na         ( aq ) +


  2 N  a   ( s ) + 2  e − → 2  Na         ( aq ) +


  2  H      ( aq ) + →  H  2 ( g ) + 2  e −


    𝐍  𝟐


  𝐍   𝐇  𝟑


  𝐍   𝐎  𝟐


  𝐍   𝐇  𝟑 −


   NH 3 →  N 2 →  NO 2 →  NO 3        −


   N 2 →  NO 3          − →  NO 2 →  NH 3


   N 2 →  NH 3 →  NO 3    − →  NO 2


   NO 2 →  NO 3      − →  NH 3 →  N 2


    𝐍  𝟐 𝟎 + 𝐂 𝐥   𝐎 − → 𝐍   𝐎  𝟐      − + 𝐂   𝐥 −


   N 2 O +  ClO − + 4  H + →  NO 2          − +    CI − + 2  H 2 O


   N 2 O + 2  ClO − +  H 2 O → 2  NO 2          − + 2  Cl − + 2  H +


   N 2 O +  ClO − + 2  H + → 2  NO 2 − +  Cl − +  H 2 O


   N 2 O +  ClO − + 2  H 2 O → 2  NO 2      − +  Cl − + 4  H +


    𝐎  𝟐


  𝐒   𝐎  𝟐


    𝐇  𝟐   𝐎  𝟐


  𝐎   𝐅  𝟐


   H 2  O 2 →  O 2 →  SO 2 →  OF 2


   O 2 →  SO 2 →  H 2  O 2 →  OF 2


   SO 2 →  H 2  O 2 →  O 2 →  OF 2


   SO 2 →  O 2 →  H 2  O 2 →  OF 2


  𝐌   𝐧 𝐎  𝟒  ( 𝐚 𝐪 ) − → 𝐌 𝐧   𝐎  𝟐  ( 𝐠 )


   MnO 4 − + 2  H + + 5  e − → Mn  O 2 + 2  H 2 O


   MnO 4 − +  H 2 O + 5  e − → Mn  O 2 + 2  H +


   MnO 4 − + 4  H + + 3  e − → Mn  O 2 + 2  H 2 O


   MnO 4 − + 4  H + + 5  e − → Mn  O 2 +  H 2 O


    𝐒  𝟖


    𝐇  𝟐 𝐎


  𝐒   𝐎  𝟐


  𝐒   𝐎  𝟒      𝟐 −


   S 8 →  H 2 S → S  O 2 → S  O 4      2 −


   SO 2 →  H 2 S → S  O 4      2 − →  S 8


  S  O 4      2 − →  H 2 S → S  O 2 →  S 8


   H 2 S →  S 8 →  SO 2 → S  O 4      2 −


  𝐗


  𝐍   𝐎  𝟑 − + 𝟏 𝟎   𝐇 + + 𝟖   𝐞 − → 𝐍   𝐇  𝟒 + + 𝐗   𝐇  𝟐 𝐎


  3


  5


  6


  10


  ‎   𝐌   𝐧  𝟐 + +   𝟒   𝐇  𝟐 𝐎 ⟶   𝐌 𝐧   𝐎  𝟒 −   +   𝟖   𝐇 + +   …   𝐞 −


  3


  4


  5


  7


  𝐎   𝐇 −


  𝐌 𝐧     𝐎  𝟐  ( 𝐬 ) + 𝟐 𝐁   𝐫  ( 𝐚 𝐪 ) − + 𝟒     𝐇 + ⟶ 𝐌   𝐧   ( 𝐚 𝐪 )  𝟐 + + 𝐁     𝐫  𝟐   ( 𝐠 ) + 𝟐   𝐇  𝟐   𝐎  ( 𝐈 )


  1


  2


  3


  4


  2


  𝐂   𝐥  ( 𝐚 𝐪 ) − + 𝐍     𝐎  𝟑 −  ( 𝐚 𝐪 ) ⟶ 𝐂 𝐥   𝐎   ( 𝐚 𝐪 ) − + 𝐍   𝐎  ( 𝐠 )


  2 N  0 3 −   +   3 C  I −   + 2  H + ⟶   3 CI  O −   +   2 N 0   +    H 2 O ‏


  2 N  0 3 −   +   3 C  I −   +    H 2 O ⟶ 3 CI  O − +   2 N 0   +   2  H +


  2 N  O 3 −   +   3 C  I −   +   3  H 2 O ⟶ 3 CI  O −   +   2 N 0   +   2  H +


  2 N  O 3 − ‎   +   C  I −   +   3  H + ⟶   CI  O −   +   NO   +    H 2 O


  𝐂   𝐥   ( 𝐚 𝐪 ) − → 𝐂 𝐥   𝐎   ( 𝐚 𝐪 ) −


  C  l − + 2  H + + 2  e − →  CIO − +  H 2 O


   CI − + 2  H 2 O →  ClO − + 4  H + + 2  e −


  C  l − + 4  H + + 4  e − →  CIO − + 2  H 2 O


   CI − +  H 2 O →  ClO − + 2  H + + 2  e −


  𝟓 𝐇 𝐒     𝐎  𝟑 −  ( 𝐚 𝐪 ) + 𝟐 𝐥     𝐎  𝟑 −  ( 𝐚 𝐪 ) ⟶ 𝟓 𝐒     𝐎  𝟒  𝟐 −   ( 𝐚 𝐪 ) + 𝟑   𝐇   ( 𝐚 𝐪 ) + +     𝐥  𝟐   ( 𝐬 ) +   𝐇  𝟐   𝐎  ( 𝐈 )


  2


  3


  4


  5


  𝐂   𝐫  𝟐     𝐎  𝟕  𝟐 −  ( 𝐚 𝐪 ) + 𝐅   𝐞  ( 𝐚 𝐪 )  𝟐 + ⟶ 𝐂   𝐫   ( 𝐚 𝐪 )  𝟑 + + 𝐅   𝐞  ( 𝐚 𝐪 )  𝟑   +


   H +


   H +


   H 2 O


   H 2 O


  14


  7


  14


  7


  7


  14


  7


  14


  𝐂   𝐫  𝟐   𝐎  𝟕  𝟐 − +   𝐈 − → 𝐂   𝐫  𝟑 + +   𝐈  𝟐


  C  r 2  O 7  2 − + 6  I − + 14  H + → 2 C  r  3 + + 3  I 2 + 7  H 2 O


  C  r 2  O 7  2 − + 6  I − + 7  H 2 O → 2 C  r  3 + + 3  I 2 + 14  H +


  C  r 2  O 7  2 − + 3  I − + 4  H + → C  r  3 + +  I 2 + 2  H 2 O


  C  r 2  O 7  2 − + 3  I − + 4  H + → 2 C  r  3 + +  I 2 + 7  H 2 O


  𝐊 →   𝐊 + +   𝐞 −


  𝐀   𝐠 + +   𝐞 − → 𝐀 𝐠


    𝐎  𝟐 + 𝟒   𝐞 − → 𝟐   𝐎  𝟐 −


  𝟐 𝐁   𝐫 − + 𝐂   𝐥  𝟐 → 𝟐 𝐂   𝐥 − + 𝐁   𝐫  𝟐


  O  H −   &    H 2 O


   H +   &    H 2 O


  O  H −


   H 2 O


   [   𝐈  𝟐 ,   𝐁   𝐫  𝟐 ,   𝐂   𝐥  𝟐 ,     𝐅  𝟐 ]


   I 2 ← B  r 2 ← C  l 2 ←  F 2


   I 2 ← B  r 2 ←  F 2 ← C  l 2


   F 2 ← C  l 2 ← B  r 2 ←    I 2


   F 2 ← C  l 2 ←  I 2 ← B  r 2


  𝐌 𝐧   𝐎  𝟒 − + 𝟖   𝐇 + + 𝐗   𝐞 − → 𝐌   𝐧  𝟐 + + 𝟒   𝐇  𝟐 𝐎


  𝐂   𝐫  𝟐   𝐎  𝟕  𝟐 − +   𝐈 − → 𝐂   𝐫  𝟑 + +   𝐈  𝟐


  C  r 2  O 7  2 − +  I − → 2 C  r  3 + +  I 2


  C  r 2  O 7  2 − + 6  I − + 7  H + → 2 C  r  3 + + 3  I 2 + 7  H 2 O


  C  r 2  O 7  2 − + 6  I − + 14  H + → 2 C  r 3 +   + 3  I 2 + 7  H 2 O  


  C  r 2  O 7  2 − + 6  I − + 2  H + → C  r  3 +   + 3  I 2 +  H 2 O


  𝐙 𝐧 + 𝐂 𝐮 𝐒   𝐎  𝟒 → 𝐂 𝐮 + 𝐙 𝐧 𝐒   𝐎  𝟒


  C  u  2 +


  C  u  2 +


  C  u  2 +


  𝐀 𝐥 + 𝐂   𝐫  𝟑 + → 𝐀   𝐥  𝟑 + + 𝐂 𝐫


  A  l  3 +


  C  r  3 +


   H 2  O 2


   H 2 O


   O 2


  NO


  𝐂   𝐥  𝟐 + 𝟐 𝐁   𝐫 − → + 𝟐 𝐂   𝐥 − + 𝐁   𝐫  𝟐


  B  r −


  C  l −


  C  l 2


  B  r 2


  O  H − &    H 2 O


   H +   &    H 2 O


  O  H −


   H 2 O


   [ 𝐋 𝐢 ,   𝐍 𝐚 ,   𝐊 ,   𝐑 𝐛 ,   𝐂 𝐬 ]


  Cs ← Rb ← K ← Na ← Li


  Cs ← Na ← K ← Bb ← Li


  Li ← Cs ← Rb ← K ← Na


  Li ← Cs ← Rb ← K ← Na


  𝟐 𝐊 𝐁 𝐫 + 𝐂   𝐥  𝟐 → 𝟐 𝐊 𝐂 𝐥 + 𝐁   𝐫  𝟐


  𝐂   𝐫  𝟐   𝐎  𝟕  𝟐 − + 𝟏 𝟒   𝐇 + + 𝐗   𝐞 − → 𝟐 𝐂   𝐫  𝟑 + + 𝟕   𝐇  𝟐 𝐎


  𝐍   𝐎  𝟑 − + 𝐂   𝐥 − → 𝐂 𝐥   𝐎 − + 𝐍 𝐎


  2 N  O 3 − + 3 C  l − → 2 NO + 3 Cl  O −


  2 N  O 3 − + 3 C  l − → 2 NO + 3 Cl  O − +  H 2 O


  2 N  O 3 − + 3 C  l − + 2  H + → 2 NO + 3 Cl  O − +  H 2 O


  2 N  O 3 − + 3 C  l − +  H + → 2 NO + 3 Cl  O − +  H 2 O


  𝟐 𝐌 𝐠 +   𝐎  𝟐 → 𝐌 𝐠 𝐎


  𝐙 𝐧 + 𝐏   𝐛  𝟐 + → 𝐙   𝐧  𝟐 + + 𝐏 𝐛


  P  b  2 +


  Z  n  2 +


  Pb


  N  O 2


  N  H 3


  NO


   N 2


  𝟐 𝐂 𝐞 + 𝟑 𝐂   𝐮  𝟐 + → 𝟐 𝐂   𝐞  𝟑 + + 𝟑 𝐂 𝐮


  C  u  2 +


  C  e  3 +


  Cu


  Ce


  𝐀 𝐥 → 𝐀 𝐥   𝐎  𝟐 −


   H 2 O


  2  H 2 O


  2 O  H −


  O  H −


   [   𝐅  𝟐 ,     𝐎  𝟐 ,   𝐁 𝐞 ,   𝐋 𝐢 ]


  Li ← Be ←  O 2 ←  F 2


   F 2 ←  O 2 ← Be ← Li


  Be ← Be ←  O 2 ←  F 2


   O 2 ←  F 2 ← Be ← Li


  𝐍 𝐚 𝐥 + 𝐂   𝐥  𝟐 → 𝐍 𝐚 𝐂 𝐥 +   𝐈  𝟐


  𝐍   𝐚 +


  N  a +


  N  a +


  N  a +


  N  a +


  𝐗


  𝐒   𝐎  𝟐 + 𝟐   𝐇  𝟐 𝐎 → 𝐒   𝐎  𝟒  𝟐 − + 𝐗   𝐞 − + 𝟒   𝐇 +


  𝐌 𝐧   𝐎  𝟒 − + 𝐅   𝐞 + → 𝐌   𝐧  𝟐 + + 𝐅   𝐞  𝟑 +  


  Mn  O 4 − + 5 F  e  2 + → M  n  2 + + 5 F  e  3 +


  Mn  O 4 − + 2 F  e  2 + + 2  H + → M  n  2 + + F  e  3 + +  H 2 O


  Mn  O 4 − + 5 F  e  2 + + 8  H + → M  n  2 + + 5 F  e  3 + + 4  H 2 O


  MN  O 4 − + 5 F  e  2 + + 16  H + → M  n  2 + + 5 F  e  3 + + 8  H 2 O


  𝐂 𝐥   𝐎  𝟑 − + 𝟔 𝐅   𝐞  𝟐 + + 𝟔   𝐇 + → 𝐂   𝐥 − + 𝟔 𝐅   𝐞  𝟑 + + 𝟑   𝐇  𝟐 𝐎


  𝐅 𝐞 +   𝐅  𝟐 → 𝐅 𝐞   𝐅  𝟑


  Fe → F  e  3 + + 3  e −


  F  e  2 + → F  e  3 + + 1  e −


   F 2 + 2  e − → 2  F −


   F 2 → 2  F + + 2  e −


  2  F − →  F 2 + 2  e −


  I  O 4 − + 2  e − → I  O 3 −


  Na → N  a + +  e −


  𝐙   𝐧   ( 𝐬 ) + 𝐂 𝐮 𝐒   𝐎  𝟒 ( 𝐚 𝐪 ) → 𝐙 𝐧 𝐒   𝐎  𝟒  ( 𝐚 𝐪 ) + 𝐂   𝐮   ( 𝐬 )


  Z  n  2 +


  Zn


  C  u  2 +


  𝐂 𝐈   𝐎  𝟒 − + 𝐁   𝐫   ( 𝐚 𝐪 ) − → 𝐂   𝐥   ( 𝐀 𝐪 ) − + 𝐁   𝐫  𝟐 ( 𝐥 )


  1 −


  1 −


  1 −


  𝐀   𝐥  𝟐     𝐎  𝟑  ( 𝐬 ) + 𝟑   𝐂  ( 𝐬 ) + 𝟑 𝐂     𝐥  𝟐  ( 𝐠 ) ⟶ 𝟐 𝐀 𝐥 𝐂     𝐥  𝟑   ( 𝐬 ) + 𝟑 𝐂   𝐎  ( 𝐠 )


   Al 2    O 3  ( s )


  3  C  ( s )


     AlCl 3  ( s )


     Cl 2  ( g )


   MnO 4  2 −


   MnO 4 −


   MnCl 2


   MnO 2


  ( 1 )


  ( 2 )


  ( 3 )


  ( 4 )


  ‎ 𝐂 𝐮   +   𝟒 𝐇 𝐍   𝐎  𝟑 ⟶   𝐂 𝐮    ( 𝐍   𝐎  𝟑 )  𝟐   +   𝟒 𝐍   𝐎  𝟐   +   𝟒   𝐇  𝟐 𝐎 ‏


  NO


  C  u  2 +


  Cu


   HNO 3


  CaO +  H 2 O → Ca    ( OH ) 2


  2  H 2 +  O 2 → 2    H 2 O


   CO 2 +  H 2 O →  H 2 C  O 3


  HCl + LiOH → LiCl +  H 2 O


  ( − 2 )


  ( − 1 )


  ( + 1 )


  ( + 2 )


   H 2 O


   H 2  O 2


   Na 2 O


  MgO


  𝐀 𝐥   + 𝟔 𝐇 𝐂 𝐈   ⟶ 𝟐 𝐀 𝐈 𝐂   𝐈  𝟑   + 𝟑   𝐇  𝟐


  ( − 3 )


  ( − 1 )


  ( + 1 )


  ( + 3 )


  ( − 2 )


  ( − 1 )


  ( + 1 )


  ( + 2 )


  NaOH + HCl → NaCl +  H 2 O


   H 2 S + C  l 2 → 2   HCl + S


   CO 2 +  H 2 O →  H 2 C  O 3


  Ca    ( OH ) 2   ⟶ CaO +  H 2 O


  ( + 𝟐 )


   Na 2 O


   H 2  O 2


   H 2 O


   OF 2


  ‎ 𝐌 𝐧   𝐎  𝟒 − ⟶   𝐌   𝐧  𝟐 +


  ( − 1 )


  ( − 5 )


  ( + 3 )


  ( + 7 )


  HCl + KOH → KCl +  H 2 O


  S  O 3 +  H 2 O →  H 2 S  O 4


  CuO +  H 2 →  H 2 O + Cu


  NaCl + AgN  O 3 ⟶ AgCl +  NaNO 3


   MnO 4 − → Mn  O 2


   SO 4  2 − → S  O 3


   NH 3 → N  H 4 +


   NO 2 − → N  O 3 −


    𝐒  𝟐   𝐎  𝟑  𝟐 −


  − 2


  − 3


  + 2


  + 4


  ‎ 𝐙 𝐧   +   𝐂   𝐮  𝟐 + ⟶ 𝐙   𝐧  𝟐 +   +   𝐂 𝐮 ‏  


  C  u  2 +


  Z  n  2 +


  Cu


  Zn


  C  u  2 +


  Z  n  2 +


  Cu


  Zn


  ‎ 𝟐   𝐇  𝟐   𝐎  𝟐 ⟶   𝟐   𝐇  𝟐 𝐎 +   𝐎  𝟐


  𝟐 𝟎 𝟏 𝟒


    𝐇  𝟐   𝐂  𝟐   𝐎  𝟒   +     𝐊  𝟐 𝐂 𝐫   𝐎  𝟒   +   𝐇 𝐂 𝐈   ⟶ 𝐂 𝐫 𝐂   𝐥  𝟑   +   𝐊 𝐂 𝐥 +   𝐂   𝐎  𝟐   +     𝐇  𝟐 𝟎 ‏


   H 2  C 2  O 4


   K 2 Cr  O 4


  HCl


  CrC  l 3


  ‎ 𝐌 𝐧   𝐎  𝟒 −


  ‎ 𝐌   𝐮  𝟐 +


  5


  4


  3


  2


    𝐅  𝟐


    𝐈 −     ,   𝐁   𝐫 −     ,   𝐂   𝐥 −


  𝐂   𝐥  𝟐


    𝐈 − ,   𝐁   𝐫 −  


  𝐁   𝐫  𝟐


    𝐈 −


   I 2


  B  r 2


  C  l 2


   F 2


    𝐂  ( 𝐠 ) +     𝐎  𝟐  ( 𝐠 ) → 𝐂     𝐎  𝟐  ( 𝐠 )


  ‎ 𝐁   𝐫  𝟐 + 𝐒   𝐎  𝟐 +   𝐊  𝟐 𝐒   𝐎  𝟒 + 𝟐   𝐇  𝟐 𝐎 → 𝟐   𝐇  𝟐 𝐒   𝐎  𝟒 + 𝟐 𝐊 𝐁 𝐫


   Br 2


   SO 2


   H 2 O


   K 2


  K


  Ca


   F 2


  Na


   S 2  O 4  2 − + 2  H 2 O → 2  SO 3  2 − + 4  H + + 2  e −


   I 2  O 5 + 14  H + + 10  e − →  I 2 + 5  H 2 O


   Cl 2 + 2  e − → 2  Cl −


   Cr 2  O 7  2 − + 14  H + + 6  e − ⟶  Cr  3 + + 7  H 2 O


  ‎   𝐅  𝟐 + 𝐌 𝐠 ⟶ 𝟐   𝐅 − + 𝐌   𝐠  𝟐 +


   F 2


  Mg


   Mg  2 +


   F −


  NaCl +  AgNO 3 → AgCl + NaN  O 3


   H 2 S  O 4 + KOH →  K 2 S  O 4 + 2  H 2 O


  2  KClO 3 → 2 KCl + 3  O 2


  2  CaCO 3 ⟶ CaO + C  O 2


  𝟐 𝐊 + 𝐁   𝐫  𝟐 ⟶ 𝟐   𝐊 + + 𝟐 𝐁   𝐫 −


  K


   Br 2


   Br −


   K +


   SO 2 +  H 2 O →  H 2 S  O 3


  2  KNO 3 → 2  KNO 2 +  O 2


  HN  O 3 + KOH →  KNO 3 +  H 2 O


   BaCl 2 + 2 AgCl  O 3 ⟶ Ba    (  ClO 3 ) 2 + 2 AgCl


  Zn +  Cu 2 SO →  ZnSO 4 + Cu


  2 Na +  Cl 2 → 2 NaCl


   H 2 +  Cl 2 → 2 HCl


   CO 2 +  H 2 O ⟶  H 2 C  O 3


  ‎ 𝟐 𝐀 𝐥 + 𝟑 𝐂   𝐮  𝟐 + ⟶   𝟐 𝐀   𝐥  𝟑 + + 𝟑 𝐂 𝐮


  Al


   Cu  2 +


   Al  3 +


  Cu


  ‎ 𝟔   𝐈 − + 𝟐 𝐍   𝐎  𝟑 − + 𝟖   𝐇 + ⟶ 𝟑   𝐈  𝟐 + 𝟐 𝐍 𝐎 + 𝟒   𝐇  𝟐 𝐎


   NO 3 −


   I −


  NO


   I 2


  𝐁   𝐫  𝟐 + 𝐒   𝐎  𝟐 + 𝐍   𝐚  𝟐 𝐒   𝐎  𝟒 + 𝟐   𝐇  𝟐 𝐎   ⟶   𝟐   𝐇  𝟐 𝐒   𝐎  𝟒 + 𝟐 𝐍 𝐚 𝐁 𝐫  


  N  a 2 S  O 4


   SO 2


   H 2 O


   Br 2


   Na 2 − →  N 2


   CrO 4  2 − → C  r 2  O 7  2 −


   VO  2 + → V  O 3 −


   ClO − → C  l −


   Na 2  CO 3 + HCl → NaCl +  H 2 O + C  O 2


   CaCO 3 → CaO +  CO 2


  CrC  l 3 + 3 KOH → Cr    ( OH ) 3 + 3 KCl


  2  H 2 +  O 2 ⟶ 2  H 2 O


  ‎ 𝐍   𝐎  𝟑 −


  HN  O 3


  N  O 2


  NO


   N 2


  ‎ 𝐂   𝐎  𝟐


   H 2 C  O 3


   HCO 3 −


  CO


   CaCO 3


  NaN  O 3 → 2 Na    NO 2 +  O 2


  CuO +  H 2 → Cu +  H 2 O


   SO 2 +  H 2 O →  H 2 S  O 4


   H 2 +  Cl 2 ⟶ 2 HCl


  𝐂   𝐥  𝟐 +   𝐇  𝟐 𝐎 → 𝐇 𝐂 𝐥 + 𝐇 𝐂 𝐥 𝐎


    𝐇  𝟐   𝐎  𝟐 →   𝐇  𝟐 𝐎 + 𝟐   𝐎  𝟐


    𝐍  𝟐   𝐎  𝟑 → 𝐍   𝐎  𝟐 + 𝐍 𝐎


    𝐇  𝟐 + 𝐂   𝐥  𝟐 → 𝟐 𝐇 𝐂 𝐥


  𝐇 𝐂 𝐥 + 𝐍 𝐚 𝐎 𝐇 → 𝟐 𝐍 𝐎


  𝐂 𝐚 𝐂   𝐎  𝟑 → 𝐂 𝐚 𝐎 + 𝐂   𝐎  𝟐


  𝐀 𝐠 𝐍   𝐎  𝟑 + 𝐍 𝐚 𝐁 𝐫 → 𝐍 𝐚 𝐍   𝐎  𝟑 + 𝐀 𝐠 𝐁 𝐫


  𝟐 𝐇 𝐈 →   𝐇  𝟐 +   𝐈  𝟐


  𝐍   𝐎  𝟒 − → 𝐍   𝐎  𝟐


  𝐌 𝐧   𝐎  𝟒 − → 𝐌 𝐧   𝐎  𝟒  𝟐 −


  𝐂 𝐥   𝐎  𝟑 − → 𝐂 𝐥   𝐎  𝟐 −


  𝐒   𝐎  𝟑  𝟐 − → 𝐒   𝐎  𝟒  𝟐 −


  𝐕   𝐎  𝟐  𝟐 − → 𝐕   𝐎  𝟑  𝟐 −


  𝐍   𝐎  𝟐 − →   𝐍  𝟐


  𝐂 𝐥   𝐎 − → 𝐂   𝐥 −


  𝐂 𝐫   𝐎  𝟒  𝟐 − → 𝐂 𝐫


  𝐌 𝐧   𝐎  𝟒 − → 𝐌   𝐧  𝟐 +


  𝐒   𝐎  𝟑 → 𝐒   𝐎  𝟐


  𝐍   𝐎  𝟑 − → 𝐍   𝐇  𝟑


  𝐒   𝐎  𝟒  𝟐 − → 𝐒   𝐎  𝟑


    𝐍  𝟐 +   𝐎  𝟐 → 𝟐 𝐍 𝐎


    𝐇  𝟐 + 𝐂   𝐥  𝟐 → 𝟐 𝐇 𝐂 𝐥


    𝐇  𝟐 𝐎 + 𝐒   𝐎  𝟐 →   𝐇  𝟐 𝐒   𝐎  𝟒


  𝟐 𝐍 𝐚 𝐁 𝐫 + 𝐂   𝐥  𝟐 → 𝟐 𝐍 𝐚 𝐂 𝐥 + 𝑩   𝐫  𝟐


    𝐅  𝟐 → 𝟐   𝐅 −


  𝐙 𝐧 → 𝐙   𝐧  𝟐 +


  𝟐 𝐂   𝐥 − → 𝐂   𝐥  𝟐


  𝐅   𝐞  𝟐 + → 𝐅   𝐞  𝟑 +


    𝐇  𝟑 𝐏   𝐎  𝟒         ,           𝐏  𝟐   𝐎  𝟓       ,         𝐇  𝟐 𝐏   𝐎  𝟑 −       ,       𝐏   𝐎  𝟒  𝟑 −


   OF 2


   H 2  O 2


   O 2


  NO


   K 2 S


   SO 4  − 2


  S  O 2


   NH 3


   H 2 O


  N  O 3 −


   NF 3


   NH 3


   NO 2 −


   N 2 O


   N 2


   SO 2


  N  a 2  S 2  O 3


   N 2 S


   SO 4  − 2


   S 2  O 3  2 −


  N  a 2 S  O 4


   K 2 S


   S 8


   CH 3 OH


  N  a 2  C 2  O 4


   CO 3  2 −


   C  ( ا ل م ا س )


   NO 3 −


  N  H 3


   N 2


   N 2  O 4


   S 2  O 3  2 −


   HSO 4 −


   SO 3  2 −


   H 2 S


   CH 4


   H 2 C  O 3


   C 6  H 12  O 6


   C 2  O 4  2 −


   NO 3 −


  N  H 3


   N 2


   N 2  O 4


   CrCl 2


  C  r 2  O 7  2 −


  Cr


   Cr 2  O 3


   O 2


  O  F 2


   H 2 O


   BaO 2


   Cr 2  O 3


  Cr


   Cr 2  O 7  2 −


   CrCl 2


   C 6  H 12  O 6


  C  H 4


   CO 2


  CO


  HCl


  HCl  O 2


   Cl 2


   HClO 4


   S 8


  S  O 4  2 −


  CaS


   H 2 S


  S  O 2


   S 8


   HSO 4 −


  ( − 1 )


  ‎ B  r 2 +   2  e − ⟶ 2 B  r −


  ‎ 𝟐 𝐊   𝐈  ( 𝐚 𝐪 ) + 𝐂     𝐥  𝟐  ( 𝐚 𝐪 )   ⟶ 𝟐 𝐊 𝐂   𝐥   ( 𝐚 𝐪 ) +     𝐈  𝟐  ( 𝐚 𝐪 )


   S 2  O 3  2 −                        H 2 S  O 3


  3 Na + A  l  3 + ⟶ 3 N  a + + Al


  ( + 𝟔   ,   + 𝟒 ,   𝟎 ,   − 𝟐 )


  ( + 𝟔 )


  ( + 𝟓 ,   + 𝟑 ,   𝟎 , − 𝟐 , − 𝟑 )


  ( + 𝟓 )


  ( + 𝟔 ,   + 𝟒 ,   𝟎 , − 𝟐 )


  ( + 𝟐 )


  4  F  ( s ) + 3    O 2  ( g ) ⟶ 2 F  e 2    O 3  ( s )


  NaO  H  ( aq ) + HC  l  ( aq ) ⟶ NaC  l   ( aq ) +  H 2  O  ( I )


  C    l 2  ( aq ) +  H 2  O  ( l ) ⟶ HC  l   ( aq ) + HCl  O  ( aq )


  [ 𝐇 𝐍   𝐎  𝟑 + 𝐋 𝐢 𝐎 𝐇 → 𝐋 𝐢 𝐍   𝐎  𝟑 +   𝐇  𝟑 𝐎 ]


  𝐍 𝐚 𝐂 𝐥 𝐎


  ( 𝐒     𝐎  𝟑   ( 𝐠 ) +   𝐇  𝟑   𝐎   ( 𝐠 ) →   𝐇  𝟐 𝐒     𝐎  𝟒  ( 𝐈 ) )


   MnO 2 + B  r − ⟶ M  n  2 + + B  r 2


     I 2   ( s ) +  S 2    O 3  2 −   ( aq ) ⟶  I   ( aq ) − +  S 2    O 4  2 −   ( aq )


  I  O 3 − +  Br − ⟶  Br 2 + IBr


  Zn +  NO 3 − ⟶ Z  n  2 + + N  O 2


  S  O 2 +  MnO 4 − ⟶  Mn  2 + +  SO 4  2 −


  C  l − +  NO 3 − ⟶ ClO + NO


   I − + S  O 4  2 − ⟶  H 2 S +  I 2


   NO 3 − +  I 2 ⟶ I  O 3 − + N  O 2


   Cr 2  O 7  2 − +  ClO − ⟶  ClO 2 − +  Cr 2  O 3


  Mn  O 2 +  S  2 − ⟶  Mn 2  O 3 +  S 2  O 3  2 −


  S + N  O 3 − ⟶  NO 2 + S  O 3


   MnO 4 − +  Cl − ⟶  MnO 2 +  Cl 2


   Cr 2  O 7  2 − +  NO 2 − ⟶  Cr  3 + +  NO 3 −


   BrO 3 − +  SO 2 ⟶  Br 2 +  SO 4  2 −


  B  r − +  SO 4  2 − ⟶  BrO 3 − + S  O 2


   MnO 4 − +  Cl − ⟶ M  n  2 + +  ClO −


   MnO 4 − +  IO 3 − ⟶  MnO 2 +  IO 4 −


   NO 3 − +  I 2 ⟶  NO 2 +  IO 3 −


   MnO 4 − + I  O 3 − ⟶  MnO 2 + I  O 4 −


   MnO 4 − +  As 2  O 3 ⟶  Mn  2 + +  AsO 4 −


  S +  NO 3 − ⟶  NO 2 + S  O 3  


   IO 3 − +  MnO 4 − ⟶ 2  MnO 2 + I  O 4 −


  K  MnO 4   + KI  O 3   ⟶  MnO 2 + KI  O 4  

