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Syllabus of Arab Chemistry Olympiad
;Q-A,}SS\ cf ‘é_a)ﬂ\ J\,},m.‘j}!\ @.ﬁa\}o

Inorganic Chemistry iy guaanll & pliaxl) o]

. Electronic configuration of atoms and ions :

Sl g5l A (3 W) 56 1.1

BJ.JHML;AJ““ \CJLA.J\U.{:Z\.AJSA*

Main groups(la, 11a) Al 5 A6V Al Sl gaaadll *
Halogens i gl *
Transition metals LMY paliall *
Lanthanide & actinide metals iKY g el
Pauli exclusion principle sk alagin¥) ase *
Hund’s rule i ga Bacld *
Concept of energy levels AUl iy giuse o sgia *
Shape of s- orbitals Dl JLi *
Shape and orientation of p-orbitals Slaall slal g JSE *
Shape and orientation of d-orbitals Dhall sladl g JSG *
Schrodinger equation i g Aalaal Jaisre agd *
Square of the wave function and probability = 4z sell Allall a3 ja g Allaial) *
Quantum numbers (n,l, m) S slac] *

1.2 . Trends in the periodic table (main group)

A Yl Ao sanall (6 gall Jsaall 8 al dl1 4y 560 ].2

Electronegativity Al o<l Al *
Atomic size @A anall *
Highest oxidation number Y 5y o ) *
Electron affinity s A Jadd)
First ionization energy V) il das *
lonic size Yl anall ¥

1.3. Trends in physical properties (main group)

(s M) e panal ) iy il ol 301 3 550 1.3

Melting point il A ja ¥
Boiling point Ollal) ds yo *
Metal& non metal character 5 500 5 4 jlal) asalal) *
Magnetic properties dunlaling) yal Al *



Electrical conductivity Sl Jaa sl *
Oxidation number Sl aae *

1.4 . Chemical & physical properties (main group)

(sl Do ganall ) 430 5l 5 A8bas) pal 531 1.4

Chemical bonding Al Jayl 5 )0 *
VSEPR S Cadle g il g5 il Ay ylai
Central atom 45 5% all oAl *
Octet rule doladll sacld *
Delocalization and resonance 9 RS il 5 A oD *

Hybird orbital theory ddagall il jlaall &y s *
Molecular Orbital theory A ad) & jlaadl Ay ylas *

Molecular Orbital diagram for H2 O2 N2

G sl 5 oS V15 (a5 aed) (50 (8 (Fuoall laall g5 *

1.5. Nomenclature el 1.5
Main group compounds At )l Ao ganall LS o *
Transition metal compounds Ay S Al s e
Simple metal complexes aayal) <l 8l LS e *

1.6. Chemical calculations FhasSll luall 1.6
Units and dimensional analysis gl Jalall g olas ) *
Significant figures in calculations_ Clbaal) A (s e Ld Al SN *
Balancing equations Nl ) *
Stoichiometric calculation eSSl Gl s *
Mass and VVolume relation paadl g ALY (0 483Lal) *
Empirical formula 4l 5Y) gall *
Avogadro’s number sodla il axe *

Concentration calculations ( Normality, Molality , Molarity , Mole

fraction and Mole percent )



1.7 . Isotopes el 1.7

J Radioactivity At

- Type of radioactivity Gleliy) ¢ 6l —

- Radioactive decay =Y Jlall —

- Nuclear reaction 4l el —

1.8. Other inorganic problems : s A L e Jlae 1.8

. Selected industrial processes 3_olisall cleluall (any *

- preparation of H2SO4 el H<l) (s juani -

- preparation of NH3 L ga) jrcant

- preparation of Na2CO3 s gall QUi S juiaai—

- preparation of NaOH , CI2 03805 a g0 peall S 5 )2 jianli -

- preparation of HNO3 Gl i) (aea jucast -
2. Physical Chemistry Al a8l elaassl) 2
2.1. Chemical equilibria Saasll ) 3y 2.1

o Law of mass action A Jad 4318 *

Concentration Equilibrium constant in term of Kc xS all a¥a o) 359 <l *

*

Equilibrium constant in term of partial pressure Kp b seall A%y o)) 3% s *

A5l
*Factors affecting the chemical equilribrium and leChatelier's principle

A 52018 5 a1 e 5 535l Lol #

e  Relation between Kc & Kp Kc&Kp — owilal*
2.2. lonic equilibria s ) ¥V 2.2

e Arrhenius definition of acids & bases 30 gill 5 abea D G griad i iy jas ¥

. Bronsted — Lowry definition S5 Ll gy g et ¥

. Lewis Acids and Lewis bases o) ac) g palaal *

. Definition of pH s uedl eV g ja ¥

o PH calculation for strong acids & bases

Al ae ) gill § (aalaaSl s 5 el () s *



PH calculation for weak acids & bases
admial) 2o ) @l 5 alead s 5 ued) ) Clas *
PH calculation for NH4Cl, NaCl , CH3COONa

Ciliansd 5 ¢ o533 gaaall 25518 ¢ L ga ) 251 Jia M) (andd a5 el (Y] s %
eﬁ.ﬁ}aﬁl‘

Buffer solution and calculation its pH values

Led i sl () el 5 aadaiall Jillaall *

Solubility dl g2
Solubility and Solubility product QY Jaala 5 4y 5300 *
2.3.Electrode equilibria : oS o) 3V 2.3
Electromotive force definition Al ye<ll axdlal) 5 gall Cay yati *
Standard electrode potential (ol sl aga *
Nernst equation iyl Alalas *
Electrolytic cells eI Jlaill DA *

Relation between AG and electromotive force

Al adlll axdlall 5 1l ; AG A

2.4. Kinetic of homogeneous reactions

Factors influencing reaction rate Jelall de yu Jara e o yigall Jal gall *
Reaction rate law dc yull Jama o) §lE *
Order of reaction Jelal) da jy 4l gy *
First order reaction ¥l Al el *
Dependence of concentration on time el e Sl aldie ) *
Concept of half life time Cauaill e 35 o sgda *

Relation between half life time and rate constant

Jeliil) e e Jne il y Ciaill yae 5 i (py 485Nall *

Calculation of first order rate constant from :

s o s Al Jeliide o Jane i il *



# Differential rate lawas yudl Jaze Jialsi o 538 #

# Integration rate lawas sl Jaza JalS5 ¢ 538 #

Concept of molecularity A ) o seda *
The rate determining step Jelaill saasall 3 gladl) *
Basic concepts of collision theory pabaill 4 el pnln) walial) *
Arrhenius’s law s ) () 58
Definition of activation energy Lol d8la iy jatk
Calculation of the activation energy Jap i)l d8la s *
2.5. Thermodynamics Ay sl Kl 2.5
First law of thermodynamics Aloal) Saalnall J 51 ¢ silal) *
Concept of system and surroundings Ll g Jass sl o sgde*
Energy , heat and work Jaill 93 ) al) daUal) *
Enthalpy(heat content ) (o)Al G ginall ) Y *

Relation between internal energy and enthalpy

ALY 5 AL B (s A8

Definition of heat capacity A Hall axudl Cay gy *
Differece between Cv & Cp for ideal gas

Gad ol Cv & Cp om @l *

State property Alall Luals *
Hess’s law Oeo O sl ok
Use of standard formation enthalpy Aol 0 5Kl 3 ) ja aladiin *

Bond energies ( definition & use )  ( Jlexia¥l s iy yaill ) Al dasl 5 1) *
Second law ( entropy and free energy )( s sl &all 5 5 5591 ) (SEN () LAl *
Definition of entropy and disorder pllaill ane 5 gy iy i ¥
Definition of free energy ( AG = AH - TAS) 3all d8all iy yas

2.6. Phase Systems ( Cases, Liquids, Solids and Solutions )

(Slladl s lall g Jil ol 5l all) skl s 2.6

Gases ) *
Ideal gas law AE i lall alall ¢ silall *
Vander Waal’s gas law Gl Jladl JUd s )l ) il
Definition of partial pressure ol b)) Cay jai *
Dalton’s law Gsilla o5l *

Kinetic theory of gases <l jlall sl jal) 4y jlas *



*

Average speed and average kinetic energy

Liquefaction of gases Critical temperature Aa pall adamill <l lad) Adlu)*

Liquids & Solution

Jllaall 5 i) guall *

Temperature dependence of the vapor pressure of liquid

bJ\)Aj\:\AJJ‘_ALdJLuJLSJM\M\JMQ\*

Clausius Claperyron equation
Phase diagram for one compone
Triple point

Liquid — vapor system

Ideal and non ideal system

Use in fractional distillation
Henry’s law

Raoult’s law

Raoult’s law Deviation form
Elevation of boiling point

O 9 mAS- 525 528 Al *

nt system saal 3 A8 ol AAd) JICGE] *
JB-.’ — L) ﬁUiﬂ *

ediall ye g o) dadaily) *

il judatl) 8 Jleain) *

S o X

SEVIBIT b

ds3l0 OH8 e sl

Olladl da jo 8 g Las ) *

Freezing point depression Determination of molar mass

Osmatic pressure

& san) Lariall *

Distribution Coefficient or partial coefficient 4 52l Jalaa *

3. Organic Chemistry

3.1. Alkanes

4 gl sl 3

cblsiy) 3.1

(IUPAC) Nomenclature of alkanes <l sV aldai cava STV G *

Reactivity of alkanes
Preparation
Physical & Chemical properties

GBIy Lo
el 5 250 38l yal A1) *

Reaction of alkanes with halogens Gl el e CLEIY) Jelis *

3.2. Cycloalkanes
Nomenclature

Al sy 3.2
Lansill -

Chair / boat conformation of cyclohexane

elall el e 3 Sl Al / s I *



3.3. Alkenes ity 3.3

Nomenclature doaall -
Preparation pcanil) *
Physical & Chemical properties A0Sl 5 400 5ll Gl sa) %

Reaction of alkenes with Br2 , HBr , H20/ HY

Br2, HBr, H20/ HT & sty Jelas *

Markownikoff ‘s rule oS S e sacld *
Isomerism of alkenes(cis- trans) LS Ay sal) adlsl) *
3.4. Alkynes <lylSivi 3.4
Nomenclature Al -
Preparation manil) *
Physical & Chemical properties AibaassSl) 5 400 adl) al sl *

Differences in chemical properties from alkenes

G e gl al 211 3 G5 il *

3.5. Halogen Compounds s Sllell cilS )a1l 3.5

Nomenclature dauall -

Preparation ppcanil) *
Physical & Chemical properties EEVEVEN| PR R T RPN
Substitution reactions agllaginy) e ) *
Mechanisms SN1 & SN2 SN1 & SN2 <ileldl 4SS0 *
Elimination reactions (<e3al) ) 4l 3Y) Cdle las *

Competition of elimination and substituation

(JaY) Jlagia¥l s Al 3Y1 o bl *

3.6. Alcohols oY =< 3.6

Nomenclature danall -

Preparation mandl) *
Physical & Chemical properties AilianSl) 5 AL jall al A1) *

Oxidation reaction s2uSY) e s *



3.7. Carbonyl compounds Jo e S CUS 3.7

Aldehydes & Ketones b ikl g calauaalyl *
Nomenclature danall -
Preparation Jmanil) *
Physical & Chemical properties AilasSll 5 Al 5l Gl a1 *
Oxidation of aldehydes Clauaalyl sans] *

Reduction to alcohols(LiAIH4 , NaBH)

(LiAIHa , NaBH) ¢k sl G J sl
Nucleophilic addition reaction with HCN & RNH2

HCN & RNH2 0 28 5 gl d8Lay) e lis *

Enolate anions ( aldol condensation ) (Jsall il ) Y gl el il
3.8. Carboxylic acids &their derivatives

Lealiie y B 3 S (mlenY1 3.8

Nomenclature doandll -
Preparation Jmanill *
Physical & Chemical propertie AiliasSl) 5 AL yall al A1) *
Carboxylic acids and their derivatives Leiliitia 5 Al oo SN Gialaay) *

Nomenclature of carboxylic acids Ester, acid halides , amides
. Sl ¢ (maeal) s ¢ il LS o KU ealaaY) dpans *
Activity strength related to inductive effects
. il Al LeBe 5 4pcaaall sadl) *
Preparation of carboxylic acids by hydrolysis of Esters ( including soaps
)& Amides
a1 s (osibiall Ld Lay ) iadd Alall Jlailly 4dua g0 S alaal) juzaas *

Reaction of carboxylic acids Al o KU (laaY) el L *
with alcohol to form esters SR NTS RPN
to form acid chlorides pabea Y] Sy IS o 5S *
to form anhydrides gy g oSl *

Reaction of acid chlorides to form amides
. CilaseYl o oKl (alaaYl Cilay oK el *

Mechanism of esterification Byl ASlS *

3.9. Nitrogen compounds daina 5 yill S )4l 3.9
Amines Clisey) *

Nomenclature dpanall -

Simple amines Aol Gl -



- Recognition of primary , secondary , tertiary

- Basicity

- Preparation of amines from halid

3.10 . Some large molecules

*Polymers

Preparation of polyethylene

3.11. Benzene

4. Biochemistry

4.1. Amino acids

. lonic structure of amino acids
o The peptide linkage
4.2. Proteins
° Nucleic acids DNA , RNA
o lenS ¥ g

4.3 Fats

* Structure of fats

Formula of glycerol

4.4 Carbohydrates

Glucose & Fructose

Formula and Stabilization by resonance
Electrophilic substitution ( nitration and halogenation )

AN 5 Al g andlall e ol -
aaclal) -

Al g i) jrcans -

o Sl Gl jall a2y 3.10
Gl e sl *

Ol (sl ypans ¥

ceonll 3,11

O L 5 Al akpal)

(4ialel) — 45l ) Ly iU Jlasd *

4 gaal) plrassl) -4

eyl (a1 4.1

i) (alea S 5 1 ca all *
Aarin) ddayl ) *

Gl g 0l 4,2

DNA, RNA  4ssill (aleal) oy jai *

il 4.3

Osaall S yi*
Js_pndall Alil) dzpall*
Gl a0 S 4.4

JESSIER R

Oxidation& Reduction of mono-sacarose

Lalal) el Sl J) a5 sansty*
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Syllabus for experimental part of Arab Chemistry Olympiad

slaassl) 8 ) dlsal g3 dulaad) el

1. Identification of acid and basic radicals

2- VVolumetric analysis ( Titration )

a. Acid and base titration

b. Oxidation and reduction reactions

c. Precipitation reactions

3- Identification of some organic compounds

4- Preparation of some organic& non organic compounds

5- Determination of rate constant for chemical reaction
6- Calculation of some thermodynamic parameters
ducaaall g doaelal) 388l e a3SH L]
(oaall ) enal) Jiaill -2
s2cld g yaas 5 jlaa -]
) AV 5 508V el 5 jilas -
G il e -
g geanll LS yall e e el -3
(el &y yla Ul amy ) &y pumall g 5 Ay puimnl) LS pall (nmy yuinni 4
Al Ol il de s (e e ddle lad -5

3.9.)\);5\ IS:LAL\.IJJ‘ d\}d U s -6




