


Atoms and Molecules

s Due to their chemical nature,
most elements do not exist in
pure form.

s They form bonds with one or
more atoms of different elements.

s A chemical bond forms when two atoms either 
share or exchange electrons in a way that links them 
together.



Atoms and Molecules

s A molecule is formed when two or more atoms join 
chemically.

s A compound is a molecule that contains at least two
different elements.

s All compounds are molecules, but not all molecules 
are compounds.



Atoms and Molecules

s Molecular hydrogen (H2), molecular oxygen (Ox), 
and molecular nitrogen (N2) are not compounds 
because each is composed of a single element.



Atoms and Molecules

s Water (H2O), carbon dioxide 
(CO2), and methane (CH4) are 
compounds because each is 
made from more than one 
element.



Atoms and Molecules

s The smallest bit of each of these substances would 
be referred to as a molecule.

s For example, a single molecule
of molecular hydrogen is made
from two atoms of hydrogen, 
while a single molecule of water
is made from two atoms of
hydrogen and one atom of 
oxygen.



Atoms and Molecules
Compounds and Properties

s When elements combine to form a 
compound, they form a new substance.

s The properties of this new substance are
usually very different from the properties
of either of the original elements.

s For example, hydrogen (H) is a gas that 
burns very easily.

s Oxygen (O) is a gas that helps other 
things to burn.



Atoms and Molecules
Compounds and Properties

s However, when you combine these two elements, 
the hydrogen and oxygen atoms form a water 
molecule (H2O). 

s Water is non-flammable.

s If you then pass electrical 
energy through water, it 
will split into hydrogen 
and oxygen gain.



Scripture 
Spotlight

Remember that molecules and compounds are formed 
when atoms join together. Read Proverbs 11:21 and 

Isaiah 56:6 about things that join together. Which is 
more like a molecule and which is more like a compound?

Proverbs is more like a molecule because the wicked 
are the same kind. Isaiah is more like a compound 
because different things (wicked and God) are being 
joined.



Chemical Formulas

s A chemical formula is used to 
express the way atoms of 
various elements form bonds 
to become molecules and 
compounds.

s The chemical formula identifies each element by its
chemical symbol and by the number of atoms found 
in a molecule of that compound.

s If there is more than one atom, a subscript is used to
indicate that number.



Chemical Formulas

s For example, the chemical formula of water 
molecule is H2O.

s Another simple molecule, methane
(natural gas), is made of one carbon atom
bonded to four hydrogen atoms.

s The chemical formula for methane is CH4.

s Glucose (sugar) has 6 carbon atoms, 12 hydrogen
atoms, and 6 oxygen atoms.



Chemical Bonds

s A chemical bond is the binding that occurs when 
electrons from different atoms combine.

s The electrons in chemical bonds are valence
electrons, electrons in an atom’s outermost shell.

s This interaction forms
bonds between atoms, 
sticking them together.



Chemical Bonds
Ionic Bonds

s When an atom gains or 
loses an electron, the 
balance between the 
positive and negative 
charges is lost and the 
atoms obtains a charge.

s An ion is an atom that gains or loses an electron.

s An ionic bond forms from the attraction of the 
oppositely charged ions.



Chemical Bonds
Ionic Bonds

s When the metal sodium (Na) loses an electron, it 
forms a sodium ion.

s When the non-metal chlorine (Cl) gains an electron, 
if forms a compound called sodium chloride.

s This compound is more commonly called table salt.



Chemical Bonds
Ionic Bonds

s Depending upon the ions involved, compounds may 
possess different properties and using.

s Besides cooking, seasoning, and preserving foods, 
we use salts in many ways.

s Can you think of other
ways we use salt?



Chemical Bonds
Covalent Bonds

s When two atoms share electrons to form a chemical 
bond, that bond is known as a covalent bond.

s Water is an example of a compound formed by 
covalent bonds.

s Each hydrogen atom shares one electron with the
oxygen atom to form a pair of covalent bonds.



Chemical Bonds
Covalent Bonds
s Another example, is methane (CH4), 

composed of one carbon atom and 
four hydrogen atoms.

s Each hydrogen atom shares one electron
with a carbon atom.

s Where the hydrogen atom shares an electron with 
the carbon, a covalent bond forms.

s The methane compound has four covalent bonds.



Chemical Bonds
Covalent Bonds

s When an atom shares two electrons, 
it forms a double bond.

s If an atom shares three electrons, it
forms a triple bond.



Chemical Bonds
Covalent Bonds

s For example, the compound carbon dioxide (CO2) 
contains one carbon atom and two oxygen atoms.

s Each oxygen atom shares two electrons with the 
carbon atom.

s Carbon dioxide has two double bonds.


