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Key Vocabulary

Mendeleev Mendeleev`s periodic table left gaps for the unknown elements which when discovered 
matched his predictions

Noble Gases The noble gases in Group 0 are unreactive because of their very stable electron 
arrangements.

Alkali Metals These are elements in group 1 of the periodic table and they all  have 1 electron in their 
outermost shell.

Halogens These are group 7 elements which have 7 electrons in their outermost shell.

Displace A more reactive halogen will  displace a least reactive halogen from an aqueous solution 
containing it`s salt.

Atoms Tiny particles that make up all  substances

Atomic model
A model to represent the structure of the atom. This model has been revised over time as 
new evidence has become available.

Atomic number The number of protons in each atom of an element.

electron A negatively charged particle with a charge of -1 that orbits the nucleus of an atom.

element A substance made of only one type of atom.

The Modern Periodic Table

In the early 1800s, elements were 
arranged by atomic mass. The 
periodic table was not complete 
because some of the elements had 
not been found. Some elements 
were put in the wrong group.

Dimitri Mendeleev (1869) left gaps in the 
periodic table. He put them in order of 
atomic mass. The gaps show that he believed 
there was some undiscovered elements. He 
was right! Once found, they fitted in the 
pattern.

Structure of the Atom

Elements are in order of atomic 
mass/ proton number. It shows 
where the metals and non-
metals are. Metals are on the left 
and non-metals on the right

Groups and Periods
The columns show the groups. 
The group number of electrons in 
the outer shell. The rows are 
periods-each period show another 
full  shell of electrons.

History of the Atom

Scientist Year Discovery

John Dalton Start of 1800’s Atoms as ‘indivisible; solid spheres

JJ Thomson
‘Plum pudding’

1897 Plum pudding model – the atom is a ball of charge with electrons 
scattered

Ernest Rutherford
‘Nuclear Model’

1909 Alpha scattering/gold foil experiment – mass concentrated at the 
centre; the nucleus is charged. Most of the mass is in the nucleus. 
Most atoms are empty space.

Niels Bohr
‘Electron orbits’

around 1911 Electrons are in shells orbiting the nucleus

James Chadwick
The neutron

around 1940 Discovered that there are neutrons in the nucleus

Electron

Nucleus

Electron shell

Electron Structure:
Electrons are found in shells
that orbit the nucleus. 
1st shell = 2
2nd shell = 8 
3rd shell = 8 

Sodium – 11 electrons
Electron structure = 2.8.1

Noble Gases
The atoms of noble gases have eight 
electrons in their outermost shell, 
making the atoms very stable. The 
exception is the first of the noble 
gases, helium , which has just two 
electrons but this complete it`s first 
shell is also a very stable electronic 
structure.

.

Atoms and Sub-Atomic Particles
Contained in the nucleus are the protons and neutrons. Moving around 
the nucleus are the electrons which are negatively charged. Overall  they 
have the same number of protons as electrons.
Ions: Have a different number of protons and electrons.
Atomic number = no. of protons
Mass number = no. of protons + no. of neutrons

Particle Relative 
Mass

Charge

proton 1 +1

neutron 1 0

electron Very
small

-1
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Group 1 – Alkali Metals

Key Vocabulary
energy level The distance that an electron is orbiting from the nucleus.

Ion A charged atom. The atom has either lost or gained one or more electrons.

isotope Atoms of the same element with different numbers of neutrons.

Mass number The number of protons plus the number of neutrons in the nucleus of an atom.

neutron
Particles with no charge that are found in the nucleus of the atom. They have the same mass as a 
proton.

nuclear model
The model of the atom suggested by Rutherford when they discovered the nucleus. This model has a 
central positive nucleus with electrons orbiting around the outside.

nucleus The centre of the atom, containing protons and neutrons.

outer shell The outermost energy level of an atom.

proton
Particles with a charge of +1 that are found in the nucleus of the atom. They have the same mass as 
a neutron.

The alkali metals (group 1 elements) 
are soft and very reactive metals. 
• They all  have one electron on 

their outer shell, making them 
very reactive. 

• They are low density. 
• As you go down the group, they 

become more reactive
• They get bigger and it is easier to 

lose an electron that is further 
away from the nucleus.

• They form ionic compounds with 
non-metals.

• They react with water to 
produce hydrogen.

Reactions of Alkali Metals

With 
oxygen

Forms a metal 
oxide

With 
water

Forms a metal 
hydroxide and 
hydrogen

With 
chlorine

Forms a metal 
chloride
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Trends in reactivity as you go down the group can be 
explained in terms of the attraction between electrons in 
the outermost shell and the nucleus.

In deciding how easy it is for atoms to lose or gain 
electrons from their outermost shell depends on three 
factors:
• The size of the atom
• The shielding effect of inner electrons, and 
• The nuclear charge

Group 7 - Halogens

Reaction Products Reaction Notes

With Metals Forms a metal 
halide

Metal + halogen → metal 
halide

e.g. Sodium + chlorine →
sodium chloride

e.g. NaCl
metal atom loses outer shell 

electrons and halogen gains an 
outer shell electron

With 
Hydrogen

Forms a hydrogen 
halide

Hydrogen + halogen →
hydrogen halide

e.g. Hydrogen + bromine →
hydrogen bromide

e.g. Cl2 + H2 → 2HCl

With a 
solution of a 
halide salt

A more reactive 
halogen will  
displace the less 
reactive halogen 
from a salt

Chlorine + potassium bromide 

→ potassium chloride + 
bromine

e.g. Cl2 +2KBr →2KCl + Br2

Consist of molecules made of a pair of atoms
Have seven electrons in their outer shell. Form -1 

ions.

Melting and boiling points increase down the 

group (gas → liquid → solid)
Increasing atomic mass number.

Reactivity decreases down the group
Increasing proton number means an electron is 

more easily gained

ISOTOPES and Relative Atomic Mass Calculation

Atoms of the same element 
with the same number of 

protons and different 
numbers of neutrons

35Cl (75%) and 37Cl (25%)
Relative abundance =

(% isotope 1 x mass isotope 1) + (% isotope 2 x mass isotope 2) ÷ 100
e.g. (25 x 37) + (75x 35) ÷ 100 = 35.5


