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Natural Sciences, Gr 8 class notes 2021, Term 2 

Main resource: 

De Beer, J.J.J. et al. (2013). Via Afrika natural sciences CAPS: Gr 8: Learner's book. 

Cape Town: Via Afrika Publishers. 

Strand 2: Matter and materials 

Introduction to the periodic table 

1. Overview of matter 

The word “matter” means that a substance has mass and volume, and can take up 

space. For example, a table is an object that is made up of the matter called wood; 

air is matter that consists of many different gases; the human body is made up of a 

variety of solid, liquid, and gas matter, etc. 

Object  Matter 

 
Table 

 

→ 

 
Wood 

 
air 

→  
Smoke  Oxygen 

Carbon dioxide 
Water vapour 

 

 
Body 

→ 
 

Blood  Muscles 
 

 
Hair  Bones 
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Atoms are the smallest complete unit of a matter. They are microscopic, and 

therefore too small to see. Because they are too small to see, we didn’t know that 

they existed until scientific advancements in the 19th and 20th centuries made it 

possible to observe them. 

Atomic theory is the theory of what atoms are and how they work. It is considered a 

theory, because it is an explanation based upon facts. Three main ideas: 

• All matter is made of atoms. 

• Atoms cannot be divided; they are the most basic unit of what makes up 

matter. 

• Compounds are formed when two or more different atoms join together.  

 

2. Atomic structure 

In Grade 6, you learned that electricity is caused by charged particles that exist 

within atoms. 

Atoms are composed of even smaller particles = sub-atomic particles 

The nucleus is the centre of the atom and it contains two subatomic particles: 

• Protons = positively charged particles 

• Neutrons = no charge (neutral) 

This means that the nucleus of an atom has a positive charge. The entire atom, 

however, has a neutral charge, because all atoms contain an equal number of 

protons and electrons. 

Electrons are found outside of the nucleus, and are negatively charged. 
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The mass of an atom is made up of the nucleus (protons and neutrons). 

Electrons float around the nucleus (like planets that travel around a sun), and take 

up almost all the space in an atom. Much of an atom consist of empty space 

between the nucleus and the floating electrons. 

All atoms in their purest form make up all the substances in the known universe. 

Scientists can even experiment with atoms to make new substances, like medicines, 

fabrics, building materials, etc. 

3. The periodic table of elements 

 

Invented by Dmitri Mendeleev in 1869, the periodic table of elements shows all the 

known elements in the universe, organised by their specific chemical properties. 

An element is a pure substance (= composed of a single kind of atom). It cannot be 

broken down or changed into another substance (physically or chemically). For 

example, it is not possible to change an iron atom into a gold atom. 

List of facts about the periodic table: 



Page 4 of 8 
 

• Elements are organised according to their atomic number. 

• There are 100+ elements listed. 

• Most are metals. 

• Only about 20 are non-metals. 

• Shows only elements (pure substances) not compounds or mixtures. 

The symbol is a short, abbreviated representation of an element. The first letter in 

the symbol is always upper case (capital letter); if a second letter is used in the 

symbol, it is always lower case. 

e.g.  H = Hydrogen 

 He = Helium 

You should learn the symbols of the first 20 elements (H → Ca), as these are the 

most commonly used in chemical reactions. 

How to read the periodic table: 

6 → Atomic number (sometimes called the proton number) 

C → Symbol 

Carbon → Name 
12.01 → Atomic weight 

 

• Atomic number = number of protons found in the nucleus of an atom 

o Also indicates the number of electrons surrounding the nucleus of an 

atom. 

o Therefore 6 = this element has 6 protons, and 6 electrons. 

• Symbol = abbreviation of the element name 

• Atomic weight = the number of protons AND neutrons in the nucleus of an 

atom. 

Elements are arranged in order of increasing atomic number. Therefore, the first 

element is Hydrogen with an atomic number of 1, then Helium with an atomic 

number of 2, then Lithium with atomic number 3, etc. 

Elements with similar properties are arranged in the same column (vertical down), 

and this is called a group. 

• Group 1 contains Li, Na, K, Rb, Cs & Fr. 

• Group 2 contains Be, Mg, Ca, Sr, Ba & Ra, etc. 

Elements with the same number of electron shells are arranged in the same row 

(horizontal across), and this is called a period. 

• Period 1 contains H & He. 

• Period 2 contains Li, Be, B, C, N, O, F & Ne, etc. 
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The middle section of the periodic table contains “transition metals” that have varying 

properties. The elements in these 10 columns do not have clearly-defined similar 

properties, so we tend not to give them group names. 

• (some periodic tables will include group numbers for these columns anyway, 

so you may sometimes see “Group 3” by the column starting with Sc, “Group 

4” by the column starting with Ti, etc.; on periodic tables like this, there will be 

18 groups in total). 

The periodic table is also divided into metals, non-metals, and metalloids (semi-

metals which have properties of both metals and non-metals).  

You should be able to know which of the first 20 elements is a metal, non-metal, or 

metalloid. 

 

4. Diatomic molecules 

As previously mentions, elements are pure substances consisting of one type of 

atom only. Sometimes these atoms can join together to form a molecule of elements. 
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Diatomic molecules are elements which exist in pairs, meaning in its natural state, 

one atom has joined with another atom of the same type. Examples of diatomic 

molecules include: 

• Hydrogen, H2 

• Nitrogen, N2 

• Oxygen, O2 

• Chlorine, Cl2 

We indicate the diatomic state by adding a small “2” at the end of the symbol. 

5. Compounds 

A compound is when two or more different elements join together to form a 

molecule of different atoms. Examples of compounds include: 

Water, H2O Two Hydrogen atoms 
bond with one Oxygen 
atom. 

 
Carbon dioxide, CO2 Two Oxygen atoms bond 

with one Carbon atom 

 
Table salt, NaCl One Sodium atom bonds 

with one Chlorine atom 

 
 

Compounds bond in a fixed ratio. For example, in water (H2O) the ratio of H:O is 

always 2:1. If this ratio were to change, then the compound would no longer be 

water, but something else entirely. 

The bonds between atoms in a compound can be broken to separate the atoms into 

their individual elements.  

Atoms in a compound bond together because of a force of attraction between atoms. 

Forces of attraction can also occur between different compounds. All these attractive 

forces that interact between atoms and compounds are called chemical bonds. 
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In the picture, we can see an interesting 
property of water.  
 

• Because of some disturbance on the 
surface, this section of water has lifted 
off the surface, yet most of the water 
molecules remain stuck together to form 
a cone-like shape. 
 

• Some water molecules have escaped 
from the surface, but stick together to 
form small, ball-like shapes. 

 
Both of these are examples of surface 
tension, resulting from an attraction between 
water molecules. 
   

 

Compounds are formed by chemical reactions. During a chemical reaction, atoms 

are brought closer together so that a force can be created between them. 

In a decomposition reaction, energy is supplied to break down the bonds in a 

compound. The atoms are then free to either react with other new atoms, or can 

separate into their individual elements. Energy for such a reaction can be supplied in 

one of two ways: 

• Combustion = heat 

• Electrolysis = electrical energy 

 

6. Mixtures 

Mixtures are simply when many different compounds and elements are mixed 

without being chemically bonded together. For example, air is a mixture of diatomic 

molecules (O2, N2, H2) and compounds (CO2) which occur naturally in the nature; 

additionally, pollution can add other substances into the mixture like sulphur dioxide, 

SO2.  

Chemists have to be able to separate compounds and elements in a mixture, and 

there are a variety of ways to do that, including: 

Magnets Using magnets to separate magnetic 
metals from non-magnetic material 
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Filtration The use of specialised equipment to 
physically separate a liquid from a 
solid. 
e.g. using a filter to separate coffee 
grounds from the brewed coffee liquid. 

 
Distillation Boiling a liquid mixture so that the 

water evaporates.  

 
 


