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2R 5 S ket gm0t o] Aimsk,
‘To promote and reward the pursuit of excellence in scientific endeavor.
‘To challenge, stimulate and encourage gifted students to further develop
their talent in Natural Sciences.

‘To create friendship and relationships among students around the world
from an early age©o|C}.

A 5-suet-Z2d Lol =o] Objectivest,

‘To stimulate the active interest of students in the Natural Sciences.

‘To promote their careers as scientists.

‘To enhance and develop international contacts in the Natural Sciences.
‘To promote future scientific collaboration.

‘To encourage the formation of friendships within the scientific
community.

‘To offer the opportunity to compare the syllabi and educational trends

in science education within the participating countrieso]|t},
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[ ®I1-2 ] 2AFSoteteadnots stetgel BAHE]
2R
g de thg o A% &7
o5
7}. What things are made of
1.Particles and o
U}, Periodic table
matter
t}. States of matter its properties
7}. Type of chemical bonding - nature,
structure and strength
L}, Chemical Reactions
2.Interactions
t}. Diffusion, osmosis and surface
tension
2}. Principle of thin layer and
W& = paper chromatography
7t.Homogeneous and heterogeneous
3.Structure,
catalysts
properties
and functions | 1}, Acids and bases
7}. Equilibriums
4.System
U}, Thermodynamical systems
5.Mathematics
Skills 7}. Plots of functions
a n d
Laboratory L}, Identify error sources and estimate
Skills their effects
« @EAE0] Qe He —EFEo| A e A
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2009 Azerbaijano|A] 7i&]H =A|5-5aetaduofE9] Syllabuse] W& &
M ‘The International Junior Science Olympiad is general science
competition. The IJSO syllabus is therefore not strictly divided into the
disciplines biology, chemistry, and physics but rather intends to highlight
basic general concepts in science. This conceptual approach is also

meant to encourage the development of problems of interdisciplinary
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content and relevance.” 2t1l Eo] Qit}. AAz2 23S Az QA BAsICE W
A yete] vastw 18hd st fAMdS w4 4 o=, olgst A
ge AFSUSeUTolEL B3t Woe] AN ujg £ wee L A

o golujst £ WAle] Aume AEeh] Ysiq Aol 5
o] 7} g=e AN FSuteteAnjotzo] Aleju| A (Syllabus) 7]

N
Fg Mgolo] $HEL NOHSIA D, o]o] 27} 02 OXTOBYS] UyHels} 7the)

1.Particles and matter

Matter is structured from the smallest particle to the size of the
universe. The microscopic structure of matter is responsible for features
we observe macroscopically. The students should be aware of this

structure and be familiar with the following concepts:

‘What things are made of

-Structure of particles and atoms
-Elements, isotopes and compounds
-Composition of molecules, chemical substances

-Mixtures, colloids and suspensions

‘Periodic table - concept, organization and structure

-‘States of matter its properties

-Solids, liquids, gases and plasmas - characteristics and differences
-Lattices as a special form of solid matter

-Properties of matter

-Phase transitions and their influence on the properties of matter

-Water and its different phases
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2.Interactions
Conversion of energy and our perception of the world around us are

only possible due to interactions. The students should know about and

be able to work with the following concepts:

‘Type of chemical bonding - nature, structure and strength

‘Chemical Reactions

-Chemical equations - balancing and stoichiometry

-Types of chemical reactions

-Basic and most common reactions for determination of unknown
substances

-Rate of reactions, factors affecting reaction rate like catalysts,
temperature and concentration

-Dynamic equilibrium and Le Chatelier’s principle

-Common ion effect

-Diffusion, osmosis and surface tension

‘Principle of thin layer and paper chromatography

3.Structure, properties and functions

The different constituents of a system usually have specific properties
which allow them to fulfil their function in the intended way. The
students should know the structure of the following components and

understand in which way their fulfil their functions:

_32_



‘Homogeneous and heterogeneous catalysts

‘Acids and bases

-Properties of acids and bases

-pH values and neutralisation
-Indicators

-Formation and effect of acidic rain

-Electrolysis

4.System

Things in life are organized in open or closed systems. It is therefore
important to not only look at the components of a system and its
interdependencies but also at the system as a whole. The students

should be able to employ the concepts of:

‘Equilibriums

‘Thermodynamical systems

5.Mathematics Skills and Laboratory Skills
Mathematics is an indispensable tool to the natural sciences. The

students should therefore know about and be able to make use of:

‘Plots of functions

-simple statistics
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The content knowledge and general science skills part of the Syllabus

In addition the

provide the basis for all the experimental problems.

in

laboratory work. They should

students should be familiar with

particular be able to:

‘Identify error sources and estimate their effects
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<F

(2)Catalyst decreases the activation energy of the reaction.

(3)Catalyst is not involved in the reaction.

(4)Catalyst increases the rate of reaction.
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1.1 148] =ZA13-saet&dmor=(2017, YETE)

HEH=olA 7ha" 149] IA|SsHeE3ojotes ol &4 ARdi= o
27 Agstste 7lRtezr 1070l EAHJAG. =Rl ot F™A
(Photosynthesis by algae), =A83}5HGreen chemistry), ABofAl Tr=0o] %Al H]
Z(Fertilizer from urine), 44 d= AX|(Hydrogen fuel cell), COA|A
(Elimination of CO;)}59 #&d AFAZ #R/stA ot 719 AA|Zo] 2+ A

TAE QT KA BAATS mIV-1-1-1,2,3.40] Aelsto] UERACH

[ BIV-1-1-1]

o2

N Mo

Structure of particles and atoms

Elements, isotopes and compounds

What things
Composition of molecules,
are made of 2

chemical substances

1.Particles Mixtures, colloids and suspensions
and Periodic table concept, organization and structure
matter . ..
Solids, liquids, gases and plasmas
States - characteristics and differences
of matter Lattices as a special form of solid matter

its properties
Properties of matter
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Phase transitions and their influence on

the properties of matter

Water and its different phases

o},

[ BIV-1-1-2]
o3}
1. O
e
ES
Type of
chemical| nature, structure and strength
bonding
Chemical equations - balancing and 3
stoichiometry
Types of chemical reactions
Basic and most common reactions for !
Chemical | determination of unknown substances
2.Interactions Reactions Rate of reactions, factors affecting
reaction rate like catalysts, temperature
and concentration
Dynamic equilibrium and Le Chatelier's !
principle
Common ion effect
Diffusion, osmosis and surface tension
Principle of thin layer and paper chromatography

25 AASHL vlge] & § 249 AT WEE0] I Hlg & 7P =2 ]
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Homogeneous and heterogeneous catalysts

3.Structure,
properties

and functions | @

bas

Acids

Properties of acids and bases

pH values and neutralisation

n d | Indicators

es
Formation and effect of acidic rain

Electrolysis

8Y o] AFFHlo]E(struvite)®] A4 ®1

Blectrolysis] @& 79 o 44 AR A9 A7¥sAe Salo] ¥2
A= Alo|ty, & A 7|grst

3 g3o] AIoA o o] U

PP o3t BAF 2F

29| ofslg R7sE 2ol

ol
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[ BIV-1-1-4]

Mo
[0)
4>

—_

Equilibriums

4.System

Thermodynamical systems

Equilibriums®] A

F 1} Dynamic equilibrium and Le Chatelier's principle
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1.2 133] 2HF St
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[ BIV-1-2-1]
=R
. O
P
ES
Structure of particles and atoms 1
Elements, isotopes and compounds
What things P P
Composition of molecules,
are made of
chemical substances
1.Particles Mixtures, colloids and suspensions
and Periodic table concept, organization and structure 1
matter . ..
Solids, liquids, gases and plasmas
States - characteristics and differences
of matter Lattices as a special form of solid matter

its properties

Properties of matter
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Phase transitions and their influence on
the properties of matter

Water and its different phases

Structure of particles and atoms?] Ao sgst= 3H =TS bt
AHA Q] o HR] S4, W&ol ost AR Aolo] Folg &+ Al FFolth

Periodic table - concept, organization and structure® AJAL ¥ 3§+
of siF &L, 1K', 18Ar, 1sCI" 9] o]2&} oUX|7} F7tete A2 &2 29
RQIx] B Aol EAQIE, ‘olesl ofux'ab= o2 ALt @ ‘in
order of increasing energy for removing an electron from’ 2] M<A #3J

2 A1g3 S B 4

[ BIV-1-2-2]
o3&}
. O
AN
ES
Type of
chemical| nature, structure and strength 1
bonding
Chemical equations - Dbalancing and 4
stoichiometry

Types of chemical reactions

Basic and most common reactions for

Chemical | determination of unknown substances
Rate of reactions, factors affecting

2.Interactions

Reactions
reaction rate like catalysts, temperature
and concentration
Dynamic equilibrium and Le Chatelier's
principle

Common ion effect

Diffusion, osmosis and surface tension

Principle of thin layer and paper chromatography
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[ BIV-1-2-3 ]
a4
Homogeneous and heterogeneous catalysts
Properties of acids and bases
3.Structure, ) pH values and neutralisation 1
properties | Acids
and functions |@ n  d | Indicators 1
bases ] o ]
Formation and effect of acidic rain 1
Electrolysis
pH values and neutralisation®] A¥g92 108 23to =2 50x10® M HCl &
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asEA
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Equilibriums 1
4.System
Thermodynamical systems

Equilibriums®] A9g9o 28 Z30=2 Zeolite as a porous material is

often used as catalyst.” 2t= AA] 22 235to] A]xtE]o] Zaojjo]] Bt & A
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1 Particles Structure of particles and atoms 2
' What things .
and Elements, isotopes and compounds 2
are made of
matter Composition of molecules,
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chemical substances
Mixtures, colloids and suspensions
Periodic table concept, organization and structure 1
Solids, liquids, gases and plasmas
- characteristics and differences
Lattices as a special form of solid matter
States
of matter Properties of matter
its properties Phase transitions and their influence on
the properties of matter
Water and its different phases
Structure of particles and atoms®] AQA2 1¥ Fdu 28 FdQH], LA}
7159 YAt MBTS F FV1SEES Folol 71E @A) sistolxo] Axte] 2xg
2r 23 Fajoln
Elements, isotopes and compounds2 {9 A¥ Ao &txte Zgtoz ¥ =
FolA AR xRt Al GEAL &, BAARL 4 AR 4, AFSE S5t &Y
W29 Holg AW JEAS BL 2ot
[ BIV-1-3-2]
o3t
. O
P
ES
Type of
chemical| nature, structure and strength 3
bonding
Chemical equations - balancing and !
stoichiometry
2 Interactions Types of chemical reactions
Chemical|Basic and most common reactions for
Reactions determination of unknown substances
Rate of reactions, factors affecting
reaction rate like catalysts, temperature 1
and concentration
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Dynamic equilibrium and Le Chatelier's
principle

Common ion effect

Diffusion, osmosis and surface tension 1

Principle of thin layer and paper chromatography

Type of chemical bonding - nature, structure and strengthof &3dt= &3
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[ IV-1-3-3]

25
Homogeneous and heterogeneous catalysts
Properties of acids and bases
3.Structure, pH values and neutralisation 1
properties Acids .
and functions Indicators
and bases

Formation and effect of acidic rain

Electrolysis
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4.System
Thermodynamical systems 2
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Structure of particles and atoms
Elements, isotopes and compounds 2
What things P P
Composition of molecules,
are made of
chemical substances
Mixtures, colloids and suspensions
1 Particles Periodic table concept, organization and structure
and Solids, liquids, gases and plasmas
matter - characteristics and differences
Lattices as a special form of solid matter
States
of matter Properties of matter 1
its properties Phase transitions and their influence on
the properties of matter
Water and its different phases
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2.Interactions
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Type of
chemical| nature, structure and strength 1
bonding
Chemical equations - balancing and
stoichiometry
Types of chemical reactions 2

Basic and most common reactions for

Chemical | determination of unknown substances

. Rate of reactions, factors affecting
Reactions

reaction rate like catalysts, temperature

and concentration

Dynamic equilibrium and Le Chatelier's
principle

Common ion effect

Diffusion, osmosis and surface tension

Principle of thin layer and paper chromatography
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Homogeneous and heterogeneous catalysts
Properties of acids and bases
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properties | Acids
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Formation and effect of acidic rain

Electrolysis
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2017-4 Determination of oxygen

Dissolved oxygen (O;) is important for underwater life. The concentration of
oxygen in polluted surface water can decrease dangerously. Therefore this
concentration is determined regularly.
The concentration of dissolved oxygen can be determined with a titration. A
sample of 10.00 mL is taken from the surface water. The sample is treated
with an acidic solution of potassium iodide after which the following reaction
takes place:

O, + 4H + 41T — 21, + 2 H,O
An excess of an acidic solution of potassium iodide is added to make sure
that all oxygen reacts.
Next the iodine is titrated with a 0.0100 M solution of sodium thiosulfate
(NayS,03). The following reaction takes place:

L, + 2505 — 21 + S0
Starch is used to indicate the endpoint of the titration.
A student performed the determination. At the end of the titration the
solution turned colorless when the last drop of the solution of sodium
thiosulfate was added, as it should. Nevertheless it turned out that the
calculated concentration of dissolved oxygen higher than expected.

Which of the following errors could be responsible for this result?

I. After rinsing the burette with distilled water the burette was
immediately filled with the solution of sodium thiosulfate.
II. At the start of the titration the nozzle through which the titrant
should leave the burette was filled with air, not with the solution of sodium
thiosulfate.

only I

only II

both I and II
neither [ nor II
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2017-7 Hydrogen fuel cell

Hydrogen is regarded as a fuel of the future, because there is no emission of

CO,. Hydrogen can be used in fuel cells.

Which reaction takes place at which electrode in a hydrogen powered fuel cell

during use?

negative electrode

positive electrode

g ZHzo

4 e
— 2H0 + 4e

+ 4 H
+ 4 H

or

+ 2 e
— 2 H

- 2 H

Hp

or

+2e

H,

— 2 H +2e

- 2 HQO H2

4 e
— 2H0O + 4e

+ 4 H
+ 4 H
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2 H
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2016-4

Bioethanol (C;HsOH) can be used as alternative fuel in accordance with the
following combustion reaction:

C,HsOH + 30, — 2C0O, + 3H,O + Energy
If 13.8 g bioethanol is burnt with 19.2 g O,, the volume of CO, gas emitted to

the air when it is measured at standard condition (STP) is ... (Ar C=12, O=16,
H=1)

A. 8.96 L

B. 13.4 L

C. 179 L

D. 6.72 L

AEFLRIG], 20161 4919 9 HLE= FoJAl pelr S olsfisto], wAlE0]9]
oAdst7l, Etst7], e AXMA 29 siES AT 2 A

C,HsOH + 30, — 2CO; + 3H;0 + Energy9 3}stAlg Foto] Hojet =
Fote] #AS A&t F03l Bioethanol (C.H;OH)9| EFfut FAFS] &
0.3mol9] ¥rS 23} e "vpaloz 19.2g O,2 0.6molo] Ak k=X
gistalo] Agsted 0.2mol®] CHsOHZF AR&EAL, 0.4mol®] CO7F A/ddol o
2t4] STPO] Y1 22.4 X 0.4 = 8.96L9 #S Id& 4 Ut}
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2016-10
The pH of the solution of 5X10-8 M HCI at 25°C is -
A. 6.3
B. 6.9
C. 7.3
D. 7.9

10¥0] 2o HClo| Zitolo@ 480 Aeolq HCl + HO0 — HO' +
Cr = a2 2 g ojistrlet [H:0' 171 HCIZRE sfelgges Xalato],
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2015-8

The table below shows the acid dissociation constant (Ka) of three chemical
species at 25°C

Species HF CH;COOH HCN

Ka 6.8 x 10™ 1.8 x 107 49 x10™1°

Which of the following options from A to D chooses all the correct
statement(s) from the box below?
(Assume that the temperatures of the solutions are kept constant at 25 °C)

@®0.1 M HCN(aq) is basic.

@The pH of 0.1 M HF(aq) is lower than the pH of 0.1 M CH3COOH(aq).

®The concentration of H' is higher in 1 M HCN(ag) than in 0.1 M
CH3COOH(aq).

(A) © (B) @ (ONOME) D) @. ©
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2015-9

A U-shaped tube with a semipermeable membrane was filled with 2 L of
water as shown in figure I. When 0.1 mol of X was completely dissolved in
the right arm of the tube, the level of X(aq) solution has risen as shown in
figure II.

(Only water can pass through the membrane.)

0.1 mol of X

/

=

H,0() ! H,0() U | X(ag)
Semipermeable Semipermeable
membrane membrane

Which of the following X would give the SECOND greatest h?
(A) MgS0, (B) CH3COOH (C) CaCl, (D) Sugar

Sugar = 0.lmolz 73 $ @& Aon = wigz = ko2 JX:
P

MgSO45 At
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2017-18

Elimination of COZ2

Carbon dioxide is a greenhouse gas. During the combustion of fossil fuels,
large amounts of carbon dioxide are formed. To prevent this from entering
the atmosphere, one might consider to remove it using the so called
water-gas shift reaction. In this reaction carbon dioxide reacts with hydrogen

to form carbon monoxide and water:

COs(g) + Hig) = CO(g) + H20(g)

The enthalpy of formation of CO,, CO, and H,;O are as follows:
COy(g): = 394 kJ/mol, CO(g): - 111 kJ/mol and H,0(g): — 242 KkJ/mol.

What is the reaction enthalpy (AH) of the forward reaction; is this reaction
endothermic or exothermic?

ArH endothermic/exothermic
A - 41 kJ/mol endothermic
B - 41 kJ/mol exothermic
C + 41 KkJ/mol endothermic
D + 41 KkJ/mol exothermic

Using the water-gas shift reaction to prevent carbon dioxide from entering
the atmosphere has the drawback that the highly toxic gas carbon monoxide
is formed. Carbon monoxide can be converted into methanol by adding extra
hydrogen gas. The formation of methanol from carbon monoxide and
hydrogen is an equilibrium reaction:
CO(g) + 2 Halg) = CH30OH(g)

The forward reaction is exothermic.

Which of the following conditions favors the formation of methanol in this
equilibrium reaction?

I high pressure

11 high temperature
A only I

B only II

C both I and II

D neither [ nor I
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2016-2

Zeolite as a porous material is often used as catalyst. Which of the following
statements are CORRECT concerning catalyst.

1
2
3
4) Catalyst increases the rate of reaction.

Catalyst increases the equilibrium constant of the reaction.
Catalyst decreases the activation energy of the reaction.
Catalyst is not involved in the reaction.

—~ o~~~

)
)
)
)

A (1) and (2)
B (2) and (4)
C (3) and (4)
D (1) and (4)
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2015-7

The standard enthalpy of formation (AH{”) of a substance is the enthalpy
change during a process, where the substance is formed from the most
stable forms of the constituent elements at 1 atm.

The following figure is the enthalpy diagram of N7, or O containing
compounds. (AHi%’s (i = 1,2,3,4 ) are the standard enthalpy changes for

the corresponding processes at 25°C.

rittulpy 2N(g) + 40(g)

AHS" =000 kI hHP=-1430 kI

MN(g) + 20g)

AH®= 050 k] ,NOLA2) + N(g) + 20(g)

AHS=-500 1T

Ntg)+ 205(g) N:0.6)

What is the AH of NOy(g) at 25 °C?
(A) 10 kJ/mol

(B) 510 kJ/mol

(C) —460 KkJ/mol

(D) —1430 kJ/mol
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ABSTRACT

The first thing to be done in science gifted education is to correctly
identify and select scientific gifted students and the other is to maximize
the potential of scientific gifted students by implementing appropriate
education for their talents and needs. In this context, the International
Junior Science Olympiad, with an average of 35 countries participating, is
the 'Brain Olympics' in which scientists and gifted students from under 15
years of age compete for scientific creativity and inquiry ability.

For this purpose, we selected 10 multiple choice questions among the
multiple - choice tests, subjective test, and experimental test questions of
the International Junior Science Olympiad, and made three test questions
analysis frameworks according to the purpose of this study.

First, from 5th to 14th, the international Junior Science Olympiad showed
distinctive characteristics by subject countries. The contents of curriculum
chemistry I and Il are mostly presented in narrative form and many items
are used to judge the chemical understanding of the given item and the
application of scientific knowledge rather than requiring chemical
calculation. Based on Syllabus of the International Junior Olympiad There
are many things that do not clearly distinguish the boundaries between
scientific areas. Second, the results of the scientific inquiry method
knowledge evaluation analysis showed that the applicability of prediction,
hypothesis setting, inquiry, and reasoning was high. In the case of gifted
students with chemical background knowledge, and it was judged that the
understanding and accessibility of the items were easy. Third, as a result
of the analysis of convergent thinking ability through the analysis of
scientific creative problem solving ability, all items are needed scientific
logic and to consistency two or more concepts of chemistry of the grade

that the higher integration, the higher the degree of difficulty.
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From these result, it can be suggested that the way of gifted education in

Korea and the method of chemical can be derived.
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