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Disciplina : CHEMISTRY

Title:   ACIDS AND BASES 

Age: 14-15

DESCRIPTION

The infographic created by Ms Elena Ciobanu (teacher) and Maria Butoi (student)  is a graphic representation 

It has been created using creation programmes such PHOTOSHOP and PAINT. It contains images combined 
with text, in order to explain the theoretical notions.

LEARNING OBJECTIVES

- 

- to recognize the neutralization reaction

-  to raise awareness regarding the role of acids and bases in daily life

- to encourage independent thinking

REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)

’’The Usborne Illustrated Dictionary of Chemistry’’- Romanian edition and translation,   

                                                                                        Aquila Publishing House

Ursea Luminita, Goiceanu Elena – CHIMIE, Manual ptr cls a IX-a, Edit. Humanitas Educ.

Pinterest

Google images
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THE ATOM
Hi, I'm the ELECTRON
and I enjoy shooting

around the core

We are the PROTON and the
NEUTRON

together we form
the NUCLEUS of the atom

I am a particle
 of negative charge (-)

I am a particle
of positive charge (+)

My charge is neutral

Each chemical element is made up of atoms .
The number of protons (atomic number)

it is different for each element and it is the same

to that of electrons .

The atom is thus electrically neutral .

HYDROGEN

ELECTRONIC CONFIGURATION

Atomic mass: 1,00784 u 

Atomic number: 1  

HELIUM

Atomic mass: 4,002602 u 

Atomic number: 2 

nucleus of the atom

=

Hydrogen is the lightest chemical element.

In the free state, at ATMOSPHERIC PRESSURE
and AMBIENT TEMPERATURE (298) k, is found
in the form of BIATOMIC GAS with formula H2
COLORLESS
TASTELESS
ODORLESS
HIGHLY FLAMMABLE.

It is the main element of the STARS  where it is present
in the state of PLASMA and represents the fuel
in THERMONUCLEAR REACTIONS.

The Sun merges HYDROGEN (H) into HELIUM (He) in its core
producing a large amount of ENERGY that spreads
in space in the form of electromagnetic radiation. 
 

Symbol: H Symbol: He

This publication reflects the views only of the author, and Commission cannot be held
    responsible for any use which may be made of the information contained therein.
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Subject: Chemistry 
Topic: Explaining the structure of an atom in terms of an orbital model 
Age: 16 

DESCRIPTION: 
    An atom is the smallest unit of matter that retains all of the chemical properties of an element. Atoms 
combine to form molecules, which then interact to form solids, gases, or liquids. 
 
Atoms consist of three basic particles: protons, electrons, and neutrons. The nucleus (center) of the atom 
contains the protons (positively charged) and the neutrons (no charge). The outermost regions of the atom 
are called electron shells and contain the electrons (negatively charged). Atoms have different properties 
based on the arrangement and number of their basic particles. 
In atomic theory and quantum mechanics, an atomic orbital is a mathematical function that describes the 
wave-like behavior of either one electron or a pair of electrons in an atom. This function can be used to 
calculate the probability of finding any electron of an atom in any specific region around the atom's 
nucleus. The term atomic orbital may also refer to the physical region or space where the electron can be 
calculated to be present, as predicted by the particular mathematical form of the orbital. There are four 
types of orbitals - s, p, d and f (sharp, principle, diffuse and fundamental). Within each shell of an atom 
there are some combinations of orbitals. 
Each electron in an atom is described by four different quantum numbers. The first three ( , , ) specify 
the particular orbital of interest, and the fourth ( ) specifies how many electrons can occupy that orbital. 
In atomic physics and quantum chemistry, the electron configuration is the distribution of electrons of an 
atom or molecule in atomic or molecular orbitals. The electron configuration of an atomic species allows 
us to understand the shape and energy of its electrons. Knowing the electron configuration of a species 
gives us a better understanding of its bonding ability, magnetism and other chemical properties. 
 
Type of infographic/ Implementation 
   The infographic created by the team of students: Dimitar Kocev, Elena Ristovska, Sajma Lekovikj, 
Marija Mirchevska and Panche Prendjov gives a visual describe of the structure of an atom, particles, 
atomic orbitals, quantum numbers and electronic configuration.  By combining elements of text and 
images, using the concept of informational infographic, in graphic program Adobe Photoshop, team of 
students choose the complex and make it simple, digestible and engaging.  
     
 The objectives of this infographic are:  

  to convey complex information about structure of an atom in a way that makes it relevant and 
easy to digest and understand; 

 to give a visualization for effective understanding of the structure of an atom in terms of an 
orbital model; 

 to clearly a theoretical concept related to Chemistry; 
 to raise awareness for science.  
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Subject : CHEMISTRY

Title:    ORGANIC COMPOUNDS WITH BIOLOGICAL ACTION

Age: 15-16

DESCRIPTION

representation of the Chemistry topic referring to the organic compounds with biological action, more precisely the 
most important monosaccharides, disaccharides and polysaccharides. It is a brief description of these saccharides, as 
well as their role.

It has been created using the concept of informational infographic type in a creation programme called easel.ly, 
which is a web tool for creating infographics. This infographic contains ready-made templates and images combined 
with text, in order to explain the theoretical notions.

LEARNING OBJECTIVES

- to deduce the properties of saccharides and their importance

- to encourage independent thinking

REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)

Alan Ionela – CHIMIE, Manual ptr cls a X-a, Edit. Aramis, 2005

toppng.com, pngitem.com, pngegg.com, hiclipart.com, pinclipart.com, 

cleanpng.com, nicepng.com, pngimg.com, pngtree.com, pngkin.com
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~450 BC

~1800

1904

1911

1913

1926

He asked the question “How small 
can something get?”
He stated that matter can be broken 
down into tiny, indivisible particles 
called atomos. 

He asked the question “How small 

The first Atomic Theory

Biliardd Ball Model

All matter is made of atoms. These are the 
smallest indivisible particles possible.

All atoms of a given element are identical in 
size and properties. Atoms of different 

elements are always different in size.

Plum Pudding Theory

He attempted to explain the existence of 
the newly discovered electrons. The 
model held that negatively-charged 
electrons floated within a positively-
charged sector of space, which in turn 
made atoms electrically neutral.

Rutherford’s Nuclear Model
A positively charged nucleus, containing 

most of the atom’s mass, around with 
negatively charged electrons orbit like 

planets around the sun. The Greek name 
proton was given to the hydrogen nucleus 

by Rutherford in 1920.

The Bohr model superseded the 
Rutherford model, only in that it 
introduced the notion of multiple electron 
orbits - analogous to planetary orbits -
sustained by electrostatic forces. The 
energy levels (or orbit) of electrons are 
discrete.

ohr model supersede

Bohr Model

Quantum Mechanical Model

Electrons do not inhabit precise orbits 
but rather exist as “probability clouds”, a 

diffuse area where there is only a 
mathematical likelihood that they may 

exist.

toms as solid, hard 
spheres like billiard (pool)

Thomson 
atomic model

Simple atom model
(not to scale)

Bohr model of a 
nitrogen atom

Probability 
distributions for 1s and 

2s orbitals

History of the Atom

1. Observe the 
next diagram. 
It shows the 
experimental 
method of 
Democritus.

2. Watch the video.

3. Answer the question:  Is 
Democritus concept 
according to the scientific 
method of natural sciences?

The two basic principles of Dalton’s theory:
A. Atoms of different elements can combine with each other in fixed whole-
number ratios in order to form compounds.
B. Atoms can be rearranged, combined, or separated in chemical reactions.

1. Use the following application in 
order to realize the way that 

atoms are combined in order to 
create molecules. How many 

different types of molecules exist?

2. Make atom and 
molecule 
simulations using 
plasticine and 
toothpicks.

Watch video.

Draw a circle and try to 
put on the circular disk 

the minimum number of 
points that are 

equidistant from each 
other.

Use the application.

1. How does Rutherford’s 
model of the atom differ from 
the plum pudding model?
2. How would you compare 
Rutherford’s nuclear model of 
the atom to the solar system? 

1. How can you study atoms in a hands-
on way? By building models or by being 
a model: You are the nucleus, and the 
electrons are tennis balls  which are tied 
to the ends of long ropes. Then try to 
spin the ropes quickly over your head.

2. Interact with virtual atom creator:
Build an atom (PhET app).

Ambiguous images are visual illusions that are created by exploiting 
the graphic similarities between two or more objects, but also some 
properties of our visual system.

1. Describe what you 
can see in these images.
2. Write a short 
paragraph about the 
dual nature of the 
electron.

How small is an atom?

Atomic structure quiz: trivia test! Let's see how much you know about atoms

Curators
Content: Olga Manouri (Teacher), Construction: Konstantinos Kotsanis (Student)

Ag
es

: 1
5+

 EN
G
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Subject: 
Title: 
Ages: 

Chemistry 
History of the Atom 
15-18 

 
Description 
 

This infographic presents the theories that have been formulated about the structure of the atom. Each 
theory is accompanied with a basic description and a comparison is sought between them.  
 
Objectives 
 

After the completion of this lesson, students will be able to: 
 

Understand the differences between the pre-quantum and quantum theories. 
Understand the experimental data that led to the progress of the theories. 
Describe the structural components of matter as well as their properties. 

 
Activities 
 

1. Democritus’ theory: Students have to think about how small matter can get, to understand the 
meaning of the word ‘atomos’ and to understand that this specific theory was impossible to prove. 

2. Dalton’s theory: Students have to discuss the reason that Dalton is considered as the father of the 
atomic theory despite the fact that Democritus had the original idea. 

3. Thomson’s theory: The teacher introduces the discovery of electrons and challenges students to 
consider the structure of plum pudding in order to explain the specific theory. 

4. Rutherford’s model: The teacher asks students to enlarge the atom to the size of football court in 
order to understand that the nucleus will be the size of a ping-pong ball. The students watch the 
animated video of Rutherford’s model.  

5. Bohr’s model: Students have to observe images of the last two models and discuss the similarities 
and differences. Students have to explore the structure of different atoms through the simulation 
link. 

6. Quantum Mechanical model: The teacher asks students to observe specific images with different 
meanings in order to introduce the double nature of an electron. Students have to understand that 
electrons exist as ‘probability clouds.’ 

 
Project 
 

As a follow up project, students can: 
 

Watch a 3D animation about the progress of the different theories and make a comparison map. 
Evaluate their knowledge through the quiz link. 
Investigate images with different meanings and relate them to the quantum mechanical model. 
Work in teams in order to investigate the explanation in the literature of the word ‘uncertainty’ and 
to compare this explanation with the nature of the electron. 
Apply the theory of electronic construction of atoms to understand the structure of the periodic table. 

 
Curators 
 

Content: Olga Manouri (Teacher), Construction: Konstantinos Kotsanis (Student) 
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1. CHEMICAL REACTION 

The process in which one or more 
substances called reactants, are 
converted to one or more different 
substances called products. 
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3. COLLISION THEORY

The reacting particles must 
collide with one another with a 
certain minimum level 
of internal energy and proper 
orientation in order to have an 
effective reaction.

Source: Does activation energy 
increase in reactants during an 

exothermic reaction?

Source: 
Reactants

4.  TYPES OF CHEMICAL  REACTION
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5.  SPEED OF A REACTION
is affected:

by increasing the concentration                                                      
of the reactants.
by increasing the temperature.
by the presence of catalysts.
by increasing the contact 
surface of the solid objects 
involved in the reaction.
by the pressure when at least one 
of the reactants is a gas.

DOUKAS STUDENTS SET REACTIONS IN ACTION

6.  ENERGY CHANGE

Exothermic reactions 
release heat or light in their 
surroundings.
Endothermic reactions 
absorb heat and/or light 
from their surroundings.

Source: The Cold Pack: A Chilly Example of 
an Endothermic Reaction

7. CHEMISTRY IS EVERYWHERE 

Source: Simple
Chemical Reactions

Source: Chemical 
Reactions in Everyday Life 

Source: The World of Chemistry
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SUPERVISOR: Olga Manouri
STUDENTS: F. A. Kaloudis, A. Pantelakis, Th. Sopilidis
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PRACTICE
IN CHEMISTRY

QUIZ
Chemical
Reactions

PRACTICE
IN CHEMISTRY

QUIZ
Types of
Chemical
Reactions

TO SUM UP
@
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Ages: 16+ ENG
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Subject: 
Title: 
Ages: 

Chemistry 
Chemical reactions 
16-17 

 
Description 
 

This infographic presents the way that a chemical transformation could be depicted and the factors that 
affect the speed of a chemical reaction.  
 
Objectives 
 

After the completion of this lesson, students will be able to: 
 

 understand the meaning of a chemical equation. 
 understand the way that a chemical equation should be balanced according to the stoichiometry. 
 realize when a chemical reaction is possible. 
 recognize the different types of chemical reactions. 
 describe the factors that affect the speed of a chemical reaction. 
 understand the energy changes that happen during a chemical reaction. 
 realize the importance of chemical reactions in everyday life. 

 
Activities 
 

1. Chemical reaction: Students have to think about the process that leads to the chemical 
transformation of one set of chemical substances to another. 

2. Chemical equation: Students have to understand that chemical equations should be balanced 
according to the stoichiometry, the number of atoms of each species should be the same on both 
sides of the equation. 

3. Collision theory: The teacher explains that the reacting particles must collide with one another with a 
certain minimum level of internal energy and proper orientation in order to have an effective 
reaction. 

4. Types of chemical reaction: The teacher explains that there are several different types of chemical 
reactions and more than one way of classifying them. Students have to explore different types of 
reactions through the given link. 

5. Speed of a reaction: Students discover the factors that affect the speed of a reaction through specific 
examples. 

6. Energy change: The teacher asks students to give specific examples of chemical reactions that release 
or absorb heat from their surroundings.  

7. Chemistry is everywhere: The teacher asks students to observe specific images of everyday life in 
order to name the chemical reactions. 
 
The above activities are framed by the use of digital applications. 
 

Curators 
 

Supervisor Teacher: Olga Manouri,  
Students: Filippos Akylas Kaloudis, Athanasios Pantelakis, Theofanis Sopilidis 
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OXYGEN SALTS- these come 

from oxyacids;acids containing 

oxygen in their molecule , e.g. 

K2SO4 

 
Na 2O 

 
reactive metal (a metal which is more reactive then hydrogen)  

2K + H2SO4 2SO4 + H2 

 

SALT REACTION       

BASIC METHODS FOR MAKING SALTS 
 

 

 
 

 

 
 
 

None oxygen containing salts- 

these are compounds derived from 

acids in which there is no oxygen 

in the molecule; e.g. NaCl 

 
 H2 

 

 

 
 

Examples of hydroacids: HCl (hydrochloric acid), HBr (hydrobromic acid), H2S (hydrosulphuric acid), HF 
(hydrofluoric acid), HCN (hydrocyanic acid) 

 
 
 

OTHER METHODS OF 
PREPARING SALTS 

 
 

np. Fe + Ni(NO3)2 3)2+ Ni 

precipitation reaction) 
BaCl2 + Na2SO4 4  

 
 
 

This publication reflects the views only of the author, and 
Commission cannot be held responsible for any use which 
may be made of the information contained therein 

 
AlCl3 3 + 3KCl 

 
 acid 2 

K2CO3 2O + CO2  

 
K2O + H2SO4 2SO4 + H2O 

Examples of oxyacids: 
 
 
 
 

sulphuric acid (H2SO4) 
carbonic acid (H2CO3) 
phosphoric acid (H3PO4) 
nitric acid (HNO3) 

 
K2O+ SO3 2SO4 

(neutralization reaction) 
H2SO4 2SO4 + H O 

 
 

SO3 2SO4 + H O 

 
HCl + NaOH 2O 

metal + non-  
2Na + Cl2  

BASIC METHODS FOR MAKING SALTS

SALT REACTION      

20

 

Salt formation reactions

The infographic is designed to graphically represent the methods of salt preparation.  

The design of the infographics was made using: 

 text editor 
 GIMP 
 Paint 
 google drawings  

The final result was saved as a pdf file. 

tkimi otrzymamy sole beztlenowe): 

1. metal + non-  
2.  
3.  
4. me  
5.  
6.  
7.  
8.  
9.  
10. id 2 

Salts are chemicals that are very common in nature. It can be said that the earth's crust is mainly composed of salts and 

oxides. 

They are used in many areas of our life, e.g.: 

 food industry, eg NaCl (sodium chloride) - used as a seasoning for dishes 

 agriculture - calcium carbonate (CaCO3) is a compound that occurs naturally in the natural environment and is 

used as a natural fertilizer 

 medicine - 0.9% NaCl solution is the so-called saline 

 photography - AgCl, AgBr, AgI are photosensitive substances 

 forensics - AgNO3 is used to reveal fingerprints as it is a photosensitive substance  

The goals of the infographics: 

 easier remembering of salt preparation methods 

 making people aware of the variety of salt preparation reactions 

 showing the difference between oxygen and anaerobic salts 

 developing the ability to write down the reaction of obtaining one salt in several ways 

 

 

his publication reflects the views only of the author, and 
Commission cannot be held responsible for any use 
which may be made of the information contained therein 
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Subject: Chemistry
Topic: Construction of DNA
Age: 18

DESCRIPTION:

      DNA is a real giant library that contains a huge amount of information about the living world, informations that 
in number is much more than all the informations found in all the books from human existence.

Deoxyribonucleic acid, or DNA, is a molecule that contains the instructions an organism needs to develop, live 
and reproduce. These instructions are found inside every cell, and are passed down from parents to their children.

DNA is made of two polynucleotide chains that coil around each other to form a double helix carrying genetic in-
structions for the development, functioning, growth and reproduction of all known organisms and many viruses. 
The polynucleotides are composed of simpler monomeric units called nucleotides. Each nucleotide contains a 
phosphate group, a sugar group and a nitrogen base. The four types of nitrogen bases are adenine (A), thymine 
(T), guanine (G) and cytosine (C). 

The nitrogenous bases of the two separate polynucleotide strands are bound together, according to base pa-
iring rules (A with T and C with G), with hydrogen bonds to make double-stranded DNA.

The order of these bases is what determines DNA’s instructions, or genetic code.

Type of infographic/ Implementation

The infographic describes a visual representation of information, data and facts about DNA, as for 
present data and explain complex issues in a way that can quickly lead to insight and better understanding. 

Using the concept of data visualization, by combining elements of text and images, our students, Zoran Nacev and 
Panche Prendjov create an infographic using graphic program Adobe Photoshop.

 The objectives of this infographic are: 

- 
DNA;

- to educate and inform students about importance od DNA molecule;

- to encourages independent thinking and improve students’ innovative ability for science;

- to rase awareness for STEAM education.
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Subject: Chemistry

Age: 18

DESCRIPTION:

    Life on earth is very diverse, from single-celled protozoans to complex multicellular plants and animals. But at the 
molecular level, all life is fundamentally made up of the same building blocks – DNA and RNA.  

DNA and RNA are nucleic acids. Alongside proteins, lipids and complex carbohydrates (polysaccharides), nucleic 
acids are one of the four major types of macromolecules that are essential for all known forms of life.

Deoxyribonucleic acid, or DNA, is a molecule composed of two polynucleotide chains that coil around each other 
to form a double helix carrying genetic instructions for the development, functioning, growth and reproduction of all 
known organisms and many viruses.

Ribonucleic acid, or RNA, is a polymeric molecule essential in various biological roles in coding, decoding, regulation 
and expression of genes. 

DNA is a double-stranded molecule, while RNA is a single-stranded molecule. DNA and RNA base pairing is slightly 
  DNA  uses the bases adenine, thymine, cytosine, and guanine; RNA uses adenine, uracil, cytosine, 

and guanine. 

Type of infographic/ Implementation

The infographic describes a visual representation of information, facts about DNA 
and RNA. Using the concept of storytelling infographic, by graphic program Adobe Photoshop, team of students: 
Dimitar Kocev, Tamara Trajanovska, Bojana Machavelovska, Pavel Jovev and Panche Prendjov choose the complex 
and made it simple, digestible and engaging. 

    

 The objectives of this infographic are: 

-  to convey complex information about DNA in a way that makes it relevant and easy to digest and under-
stand;

- information and facts about DNA;

- 

- to educate the students about importance od DNA molecule;

- to rase awareness for science.
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REACTION YIELD- 
the ratio of the mass of the product obtained as a result of 
a chemical reaction to its theoretical mass, calculated on 
the basis of the stoichiometric coefficients of the equation 
of this reaction and the amount of substrates used. The 
yield is usually expressed as a percentage (%) 

 
 

2 + H2 
24g    73g 95g 2g 

 
If the process follows the stoichiometry of the reaction 
equation and the entire amount of reactants is used to form 
products, THE REACTION EFFICIENCY IS: 100% 

 

CALCULATIONS RELATED TO REACTION YIELD 
 
 

 

Example 1 
A solution containing 30 g of hydrogen sulfide was saturated with oxygen. The separated sulfur was filtered 
off to obtain 17,2g. Calculate the percentage yield of the reaction from the equation: 

3H2S + O2 2O 
Solution:: 

 
We calculate the mass of 3 moles of H2S and the mass of 2 moles of S. 
mass 3H2S= 3�(2�1g + 32g)=3�34g=102g 

mass 2S =2�32g = 64g 
 

102g 64g 
3H2S + O2 2S + 2H2O 
30g x 

we write down the proportion resulting from the stoichiometry of the reaction: 

we calculate x: 

 
 
 

now we calculate the real reaction yield: 

 
 
 
 
 

Example 2 
In a factory, 80 kg of sulfur oxide (IV) SO2 were oxidized in the presence of a platinum catalyst, and 85 kg of sulfur 
oxide (VI) SO3 was obtained. Calculate the percentage yield of the reaction 

Solution : 
128kg 160kg 

Write down the reaction equation: 2SO2 + O2  2SO3 

80kg x 

-we calculate the mass of 2 kilomoles of SO2 and the mass of 2 kilomoles of SO3 

m2SO2  128kg 
m 2SO3   160kg 
- we write the results over the substances in the above reaction 
- we arrange the appropriate proportion and determine the theoretical efficiency (yield) 
of the process: 

 
 
 
 
 
 

- we determine the yield of the reaction: 

 
 

The yield can also be related to the volume and the 
number of moles of products: 

 
 
 
 
 
 
 
 

his publication reflects the views only of the 
author, and Commission cannot be held 
responsible for any use which may be made of the 
information contained therein 
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Response rate-calculations
 

 

The infographic is designed to graphically represent the calculations used to determine the reaction 
efficiency. 

The design of the infographics was made using: 

 text editor 
 GIMP 
 Paint 
 Google drawings 

The final result was saved as a pdf file. 

We can describe the efficiency of the reaction in three ways. We can relate it to mass, volume and 
number of moles:  

                                

 
For the correct calculation of the efficiency, it is necessary to write the reaction equation correctly 
and to correctly agree on the stoichiometric coefficients of the process. 

 

 

The goals of the infographics: 

 easier to remember ways of calculating reaction efficiency 

 making students aware of what reaction performance is and what it informs us about 

 developing the ability to solve problems related to reaction efficiency 

 

 

his publication reflects the views only of the author, and 
Commission cannot be held responsible for any use which may 

be made of the information contained therein 


