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Syllabusof Arab Chemistry Olympiad
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Inorganic Chemistry A guand) 8 pliali -]

. Electronic configuration of atoms and ions :

il ga¥) g il A g SV 56l 1.1

oA daliaall & iaill (e daada *

M Asesdaill (i g¥) Clpaiia

Main groups(la, I1a)

Halogens

Trangtion metals

Lanthanide & actinide metals

Pauli exclusion principle
Hund’srule

Concept of energy levels

Shape of s- orbitals

Shape and orientation of p-orbitals
Shape and orientation of d-orbitals
Schrodinger equation

Square of the wave function and probability
Quantum numbers(n,l , m)

1.2 . Trendsin the periodic table (main group)

Al 5 (Y1 i Hl) e sanadll *

Sl SNl *

Y jaliall *
lamikY) 5 el ol
ol Aainy fane *

) Qiga Bacld *

Aall Gl siis o sgba *
Slaall S *

Sl ol g JS *

Sl slal 5 (<& *
a5l Aalral Jasis agh *

&SN Aaci *

Ao )l e ganall (g ) gall Joandl 8 pal dll 4543 1.2

Electronegativity

Atomic size

Highest oxidation number
Electron affinity

First ionization energy
lonic size

1.3. Trends in physical properties (main group)

Al el Al *
Lﬁ)ﬂ\ ?-;;j\ *
Y 5ausYI by *
s A Jaall %
S el s+

L;iﬁ;‘)(\ aaall *

(Gt e panall ) Al il pal 2N i 50 1.3

Melting point

Boiling point

Metal& non metal character
Magnetic properties

JL@.AA.I‘}” :\.;JJ *
Ollall da 2 *
Flalaall Lyl 521 *
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Electrical conductivity e Jaa il *
Oxidation number sl sac *

1.4 . Chemical & physcal properties (main group)

(i ) e ganall ) Ay 3l AploaH 530 1.4

Chemical bonding Al Jay) 5 ) *
VSEPR S e g i gy als Ay plav
Central atom 35S yall oAl *
Octet rule Al sacd *
Delocalization and resonance s AT Gl 5 A 93U

Hybird orbital theory dagall &) jlaall 4 Hlas *
Molecular Orbital theory L all @ jladll &y Hlas *

Molecular Orbital diagram for H2 O2 N2

O i) s GaasS W1 5 (a5 oned) (0 (S Gl Dladdl Jsax

1.5. Nomenclature el 1.5
Main group compounds A )l 4o senall DS o *
Trangtion metal compounds Ay el ) S g *
Simple metal complexes dagal) ol Hlall S e *

1.6. Chemical calculations ShesSl Cluall 1.6
Units and dimensional analysis @l Jaladll g ilas Il
Significant figuresin calculations. bl i (s jaa Lo Sl Sl Y1 *
Balancing equations Y aleall (39 *
Stoichiometric calculation sl oS Galall lln *
Mass and Volume relation aaall g ALYy 48| *
Empirical formula 4 Y gl *
Avogadro’s number 5ol bl aae *

Concentration calculations ( Normality, Molality , Molarity , Mole
fraction and Mole percent )

(4 sal A saall Al ¢ i sall s ¢ 4p,Y sall ¢ 4 sall ¢ 4 jladl ) S a cililaa *
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1.7 . Isotopes el 1.7
Radioactivity @;L,.‘:‘y‘\ *
- Type of radioactivity clelui¥) g gl —
- Radioactive decay o= aEY) sl
- Nuclear reaction L g il e el —
1.8. Other inorganic problems: oAl pme 5 e 1.8
Selected industrial processes 3ol Cleluall (axy *
- preparation of H2S04 el H<l) (e jpani -
- preparation of NH3 L g juant
- preparation of Na2CO3 asn saall iy S juaai
- preparation of NaOH , CI2 DSl 5 2 g3 pall 2S5 ja8 jriaas -
- preparation of HNO3 Gl il oaes yacaa -
2. Physical Chemistry Al 5all) eliasst) -2
2.1. Chemical equilibria Saasll 131 2.1
Law of mass action AN Jad oy 438 *

Concentration Equilibrium constant in term of K¢ JsS_yall a¥ay o)) 331 el *

* Equilibrium constant in term of partial pressure K pda sl A o 391 el *
48l

* Factors affecting the chemical equilribrium and leChatelier's principle

Al gl sae s el 35V e 5 jigall Jal sall *

Relation between Kc & Kp Kc& Kp O A8l *
2.2. lonic equilibria ) NI 2.2
Arrhenius definition of acids & bases a0 gill 5 alea S G g 5l iy e *
Bronsted — Lowry definition St XLy 0 Cay jai ¥
Lewis Acids and Lewis bases sl 2o 85 (mleal *
Definition of pH i s ygd) () (g jai *

PH calculation for strong acids & bases

4l ool il 5 pmleadU s s el (W) Claas


http://www.alaws2006.com

www.alaws?2006.com  Asasdadll (u g¥) cilbaiia

PH calculation for weak acids & bases
agmaall e 5ill 5 palead s s suell (V) s *
PH calculation for NH4Cl , NaCl , CH3COONa

Ciliaul s ¢ a3 geall 35 58 ¢ L ga¥) 2y 58 Jie =3 Gand s 5 suel) ) s *

Buffer solution and calculation its pH values

Led o el ) al Gl g Aadaiall Jllaal) *

Solubility Al Al
Solubility and Solubility product 411 Juala 5 4l 3l *
2.3.Electrode equilibria: oS ol Y 2.3
Electromotive force definition 300 Sl Axdlall 5 gal) Cay jati ¥
Standard el ectrode potential ebitl) aladl) aga
Nernst equation Cud y Alalas *
Electrolytic cells eI sl Lla *

Relation between AG and electromotive force

Al oSl 4ndlall 5 2y AG O AN

2.4. Kinetic of homogeneous reactions

ddlaidl el il A8 all slwsll 2.4

Factors influencing reaction rate Jelaill de ju Jama o o jigall Jal sall *
Reaction rate law de pudl Jara o 58 *
Order of reaction Jelal) da ja ol dg y *
First order reaction Y Aa all el g *
Dependence of concentration ontime el e Sl aldie ) *
Concept of half lifetime Cauaill jec by o sgde *

Relation between half life time and rate constant
d&:\sﬂ\@ydm@u}u@ﬂ\)&bﬁwﬁjﬂ\*
Calculation of first order rate constant from :

F o Y Al Jeld e ju Jane i s *
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# Differential rate lawae ydl Jaze Jualss o 68 #

# Integration rate law4e sl Jaze JalSS 518 #

Concept of molecularity 4 al) a sgha *
The rate determining step Jelall saaaall 3 gadll *
Basic concepts of collision theory bl 4y jdail Al asaliall *
Arrhenius’s law s )l () il
Definition of activation energy Loplil) 48U oy ja*
Calculation of the activation energy Lpsul) d8ls s *
2.5. Thermodynamics iy sl Kl 25
First law of thermodynamics Al Saliall J 5V () gilal)
Concept of system and surroundings Ll g Lo sl o sqia*
Energy , heat and work Jadll 93 ) )al) 48Ul *
Enthalpy(heat content ) (ool G sinall ) ALy *

Relation between internal energy and enthal py
ALY 5 A AUl A8

Definition of heat capacity Al aaudl Cay jas ¥
Differece between Cv & Cp for ideal gas

Gl il Cv & Cp om sl *

State property Al Lala *
Hess’s law o (58 *
Use of standard formation enthalpy Aaulal) o oSl B ) ya aladsiad ¥

Bond energies ( definition & use)  ((Jlexin¥ s iy paill ) Anllisy) day o 50 *
Second law ( entropy and free energy )( sl d8all 5 5 i) ) SU ¢ g5lal) *
Déefinition of entropy and disorder paill aac g (g Y iy yad *
Definition of free energy (AG = AH — TAS) 3adl A8l Cay ja5 *

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

(Jallaall g alall g J9 sl 5l 3adl) skl il 2.6

Gases <l ) *
|deal gaslaw bl Gl el aladl o galal) *
Vander Waal’s gas law Sl JW s old ¢ siE
Definition of partial pressure ol baraall (g pai *
Dalton’slaw Ol o $E *

Kinetic theory of gases Gl Ll A jall 3y ey *
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Average speed and average kinetic energy

ans siall LS jall 28Ul 5 Ao siall e puall *

Liquefaction of gases Critical temperature da all ddadill @l jladl Al

* Liquids & Solution

Jallaall s J5 g *

Temperature dependence of the vapor pressure of liquid

'&J\);j\:\;)dujr_ dfaug)l;ﬂ\w\.:wr_\*

Claus us Claperyron equation s i g9 ) 9IS Alalaa *
Phase diagram for one component system saal 5 48yl Allal) JIT *
Triple point A ddadl) *

Liquid — vapor system

Ideal and non ideal system
Usein fractional distillation
Henry’slaw

Raoult’s law

Raoult’s law Deviation form
Elevation of boiling point

Sl — Jildl aUas

aliall ja g adlial) dadailyl *
ol el 8 Jlexivey) *
SR Qe ¥

dssly osld*

ds3ly 058 oo 2 sl

OLlall da 0 A g LY

Freezing point depression Determination of molar mass

Osmatic pressure

Jgall Al g 2aail) A ja A (aladsy) *

Distribution Coefficient or partial coefficient 4l Jalaa *

3. Organic Chemistry

3.1. Alkanes

4 guaal) plaassl) 3

ausiy 31

(IUPAC) Nomenclature of alkanes <l s¥) ala Cusa LISV dpansi *

Reactivity of alkanes
Preparation
Physical & Chemical properties

LY Lol
)...uaﬂ\ *
AplaasSll 5 43 3l Gl sl

Reaction of alkanes with halogens Gl sllell ae UISIY) Jelss *

3.2. Cycloalkanes
- Nomenclature

Aala) sy 3.2
Apenl -

Chair / boat conformation of cyclohexane

eilall JSell At 3 OS] ol / s S *
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3.3. Alkenes CLSY) 3.3
Nomenclature Jaual) -
Preparation pasill *
Physical & Chemical properties Aileasl 5 A0l Lyl g&0) *

Reaction of alkeneswith Br2 , HBr , H20/ HT

Br2, HBr, H2O/ HT e clast¥) Jelis*

Markownikoff ‘srule G S S e Bac i *
Isomerism of alkenes(cis- trans) CLLSI el gl *
3.4. Alkynes <y 3.4
Nomenclature Janall -
Preparation canil) *
Physical & Chemical properties Ailas) 5 A0l gl g&0) *

Differencesin chemical properties from alkenes

LAY e AilasS (al 5301 b g il *

3.5. Halogen Compounds A Jllel) LS 5l 3.5

Nomenclature doanall -

Preparation panil) *
Physical & Chemical properties Ailal) A0 ) yal A1) *
Substitution reactions adlaguy) edlelal) *
Mechanisms SN1 & SN2 SN1 & SN2 leldi 4SS *
Elimination reactions (Gaadl) Al Y edle i

Competition of elimination and subgtituation

(I a1 5 Al 3Y) el *

3.6. Alcohols <Y =Sl 3.6

Nomenclature Janall -

Preparation canil) *
Physical & Chemical properties Ailasl 5 A0l yal g&1) *

Oxidation reaction o2ulY e \ag *
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3.7. Carbonyl compounds Jri s Sl LS )6 3.7
Aldehydes & Ketones <l ikl g Colaaaly) *

- Nomenclature danall -
Preparation panil) *
Physical & Chemical properties Ailasll AL 3l yal &) *
Oxidation of aldehydes il a) sausi *

Reduction to alcohols(LiAIH4 , NaBH)

(LiAIH4 , NaBH) #asiul Sl G d) sl
Nucleophilic addition reaction with HCN & RNH2

HCN & RNH2 i1 50< ) 2aLay) cdlelis *

Enolate anions ( aldol condensation ) (Dol il ) ¥ gil il s
3.8. Carboxylic acids & their derivatives

Leiliidia s 4lS 3 SN (:laaY) 3.8

- Nomenclature Jaual) -
Preparation panil) *
Physical & Chemical propertie Aikasl) 5 430 5l al A1) *
Carboxylic acids and their derivatives Leiliidie 5 b g I alaay)

Nomenclature of carboxylic acids Ester, acid halides, amides
Sl ¢ Gaeall e ¢ iaY) ¢ Al gy KU GmlaalY ) dans *
Activity strength related to inductive effects
il LAl LeBle 5 4pmaall sadll *
Preparation of carboxylic acids by hydrolysis of Esters ( including soaps
)& Amides
a5 (Osuall L Lay ) iU Al Jlally 40 g0 SH Galea) juaas *

Reaction of carboxylic acids s Al g S GaleaY) 5le L *
a withalcohol to form esters < )LS‘{\ OpsSl Jsasll ¥
b. to form acid chlorides alaal) Gl 56l o KAl %
C. to form anhydrides Sl g o oSal *

Reaction of acid chloridesto form amides
) 581 (mlaaY) il oK C e s *

M echanism of esterification Bl A e *

3.9. Nitrogen compounds da 5 yiill GLS 44l 3.9
Amines ClisaY) *

- Nomenclature drandll -

- Simple amines Aol Gl -
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- Recognition of primary , secondary , tertiary
- AN 5 AU 5 aalaY) e Ca jatll -

- Badgcity ; aaeall -
- Preparation of amines from halid ladledl fpe i) jucast -
3.10 . Somelarge molecules o SIS pall (220 3.10
*Polymers Gl e sl *
Preparation of polyethylene Ol (sl jucaas*

3.11. Benzene oyl 311
Formula and Stabilization by resonance Ol il 5 Al axpall *

Electrophilic substitution ( nitration and halogenation )

((ainlell — ai il ) L g N Jlagial *

4. Biochemistry & gal) sluassl) -4

4.1. Amino acids LYl (=laY1 41
lonic structure of amino acids Aia¥) (aleadl sl a il *
The peptide linkage doagial) dday) ) *

4.2. Proteins it g i 4.2

Nucleic acids DNA , RNA
: LS55 DNA,RNA  Assdll paleal) iy jai*

4.3 Fats ol 4.3

* Structure of fats Osaall (S g3 %

Formula of glycerol Jspmlall bl aauall*

4.4 Carbohydrates a0 < 4.4
Glucose & Fructose 59al 5 S elall

Oxidation& Reduction of mono-sacarose
alaY) il Sl JI 3y g sausY
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) (g i
Syllabusfor experimental part of Arab Chemistry Olympiad

pleasl) B o jadl Sl BB Alaad) o el

1. Identification of acid and basic radicals
2- Volumetric 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
dpdaadl g daclll (35l e aisll -]
(oizall ) canall Jidall -2
e i g yaaa o yilaa -
) 3AY) 5 30y D le L b jlas -
s il SOl s -
A pandl LS jall any e el -3
(Jandl 43y 5k Ul Jhasy ) 4y puanll ye 5 45 saandl GLS jall (amy jpzani -4
AibesSll SOl Ll Ao ju (pad e ddle o )lad -5

)l all Kedwall J) g2 Gians Gl -6
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