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Atoms, Nuclei and the Periodic Table 
Everything is made up of atoms! They are tiny - for example, a human hair is a million atoms thick.  

 

 

 

 

 

 

close-up

Atom electrons

Nucleon 
nucleus

Number of
protons = electron

The number of protons = the atom's identity card

Hydrogen

1 proton = Hydrogen

Hydrogen 
1 nucleon

Hydrogen 
2 nucleons

Isotopes

235 nucleons

238 nucleons
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The Periodic Table 

• Rows (= period): ascending order of the number of protons (atomic number) 
• Columns (= group): similar properties of atoms  

 

 

Periodic table of chemical elements

Name of the element (gas, liquid or solid at 0°C and 101.3 kPa)

Atomic number

Chemical symbol

Relative atomic mass [or that of the most stable isotope]
Source: CIAAW "Atomic Weights 2013" + Rev. 2015)

Hydrogen

Lithium

Sodium

Potassium

Rubidium

Cesium

Francium

Beryllium

Magnesium

Calcium

Strontium

Barium

Radium

Scandium

Yttrium

Lanthanides

Actinides

Titanium

Zirconium

Hafnium

Rutherfordium

Lanthanum

Actinium

Vanadium

Niobium

Tantalum

Dubnium

Cerium

Thorium

Chrome

Molybdenum

Tungsten

Seaborgium

Praseodymium

Protactinium

Manganese

Technetium

Rhenium

Bohrium

Neodymium

Uranium

Iron

Ruthenium

Osmium

Hasslum

Prometheum

Neptunium

Cobalt

Rhodium

Iridium

Meitnerium

Samarium

Plutonium

Nickel

Palladium

Platinum

Darmstadtium

Europium

Americium

Copper

Silver

Gold

Roentgenium

Gadolinium

Curium

Zinc

Cadmium

Mercury

Copernicium

Terbium

Berkelium

Boron

Aluminium

Gallium

Indium

Thallium

Nihonium

Dysprosium

Californium

Carbon

Silicon

Germanium

Tin

Lead

Flerovium

Holmium

Einsteinium

Nitrogen

Phosphorus

Arsenic

Antimony

Bismuth

Muscovium

Erbium

Fermium

Oxygen

Sulfur

Selenium

Tellurium

Polonium

Livermorium

Thulium

Mendelevium

Fluorine

Chlorine

Bromine

lode

Astatine

Tennessine

Ytterbium

Nobelium

Helium

Neon

Argon

Krypton

Xenon

Radon

Oganesson

Lutecium

Lawrencium

Metals Non-metals

Alkaline
Alkaline 

earth
Lanthanides Actinides

Transition 
metals

Poor 
metals

Metalloids
Other non-

metals
Halogens Noble gases Not classified Primordial

Decay of other 
elements

Synthetic
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Game rules - Activity 1 

 

                 Draw a core card 

 

 

 

 Find the label with the right number of 
protons (with help from the periodic table) 

 

 
 

 
The one who finds the 

most of pairs won! 

  

Hydrogen 
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Game rules - Activity 2 

 

                 Draw a core card 

 

 

Find the domino carrying the 
right number of protons and neutrons (with 
the help of the periodic table) 

 
 

 

The one who finds the 

most of pairs won! 
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Radioactivity 

When atoms contain too many nucleons, or when there is too great an imbalance 
between the number of protons and neutrons, the force that holds the nucleus together 
is no longer sufficient. The atoms then tend to reorganize themselves to become stable - 
this is referred to as radioactivity.  

When this happens, the nuclei decay and emit particles and energy in the form of 
radiation. 3 types of radiation can occur: alpha α, beta β, and gamma γ. 

 

 

 

 

Radioactivity α
Ejection of a helium nucleus

Helium nucleus

Radioactivity ꞵ+
Transformation of 1 proton into 1 neutron

Phosphorus

Silicon

Radioactivity ꞵ-
Transformation of 1 neutron into 1 proton
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Depending on the type of rays, different types of protection are required:  

 

  

Radioactivity
De-excitation by electro-magnetic rays

Invisible light

(excited state)

(ground state)

Beta radiation

Alpha radiation

Gamma radiation 

Paper Aluminium Lead (1m)
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Game rules - Activity 3 

 

                 Draw a card from one of the families 

 

Place the card back side on the board 

 
 

 Follow the instructions to obtain the new 
core and the radiation emitted (help yourself 
with the colored tokens) and continue until 
you obtain a stable core 
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 Draw a card again… 

 

The one who ends a family 

the fastest wins! 

 

 

At the end of the game, all the rays emitted are those that you 
would have received if you manipulated these radioactive 

atoms!  
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Game rules - Activity 4 

 

Flip the Uranium card with the 
92 protons 

 

Follow the directions to obtain the new core 
and the radiation emitted 

 
 

 Continue until you obtain a stable atom 

 

 
The one who falls on an atom stable  

the fastest wins! 

 

 At the end of the game, all the rays emitted are those that you 
would have received if you manipulated these radioactive 

atoms! 

radioactive

loses 2 protons and 2 neutrons

a Helium nucleus (4He)

We get?

Helium nucleus 4He

radioactive

loses 2 protons and 2 neutrons

a Helium nucleus (4He)

We get?

front

radioactive

loses 2 protons and 2 neutrons

a Helium nucleus (4He)

We get?

reverse



Radio-activities of the    ………………..                                                     

 
12 

 

  



Radio-activities of the    ………………..                                                     

 
13 

 

The Radioactive Family of Uranium 

In uranium ores, such as pitchblende, there are many other highly radioactive atoms, 
such as radium and polonium, discovered in 1898 by Marie and Pierre Curie. 

 

 

In fact, uranium decays into a radioactive atom, which in its turn decays into a radioactive 
atom until it forms a stable atom - this is called the radioactive family of uranium. Radium 
and polonium are part of this family, which is why they are found in uranium ores. 

The more radioactive the atoms, the faster they decay. 

 

 

 

 

 

 

 

Uraninite

close-up
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*T = time for half of the atoms to decay 

naturally
T=4.5 billion years

T= 2.4 million years

T = 75,000 years

T 1,600 years

T = 22.3 years
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Game rules - Activity 5 

 

Take the card corresponding to the uranium 
238 nucleus and put it on the board 

 
Follow the disintegration and place the 

card of the atom obtained and that of the ray 
emitted in their corresponding box 

 
 

STABLE

NUCLEUS

STABLE

NUCLEUS

NEW

NUCLEUS

obtained?

Emitted RAY

Keep:

radioactive nucleus α

loses 2 protons and 2 neutrons

a "Helium" nucleus (4He)

We get?

radioactive nucleus ꞵ-

1 neutron turns into 1 proton

We get?

Alpha radioactivity: α

Emission of a Helium 4He nucleus:

Name: alpha particle α

This is the alpha radiation α

radioactive nucleus ꞵ-

1 neutron turns into 1 proton

We get?

radioactive nucleus α

loses 2 protons and 2 neutrons

a "Helium" nucleus (4He)

We get?

Alpha radioactivity: α

Emission of a Helium 4He nucleus:

Name: alpha particle α

This is the alpha radiation α
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 Continue until you obtain a stable atom 

 

 

Check that you have 

well found the whole family  

radioactive uranium! 
 

 

At the end of the game, all the rays emitted are those that you 
would have received if you manipulated just one of these 

uranium atoms! 

 





5 protons 6 protons 7 protons 8 protons 9 protons

B
Boron

C
Carbon

 N
Nitrogen

O
Oxygen

F
Fluorine
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