Bonding

Metals have metallic bonding.  This is sometimes described as array of negative ions in a sea of electrons. As this bonding has no direction it is easy for the particles to glide over each other.  This makes metals brittle and shiny.  Metals can conduct electricity because the atoms can flow easily.
Sometimes as the electrons move about inside atoms they can become delocalised.  This gives rise to Van der Waal's bonding.  Van der Waal's bonding is very strong but only exists in metals.  
A covalent bond is the attraction of two nuclei for the same pair of shared electrons.  Covalent compounds are usually formed when a metal bonds with a non-metal.  In covalent compounds the atoms share outer electrons to form a covalent molecule or a covalent network.  Covalent molecular compounds have a definite formula.  Covalent networks exist as a giant three dimensional array of atoms covalently bonded together.

Covalent molecular compounds have high melting points and boiling points because to separate the particles there is very strong van der Waal's or weak hydrogen bonds to be broken break.

Covalent bonding within molecules is described as intramolecular while bonding between molecules is described as intermolecular.  There are two types of intermolecular bonding: weak metallic bonding and very weak Van der Waal's bonding.

Hydrogen bonding occurs between molecules when the molecules have a hydrogen atom directly bonded to a very electronegative atom such as nitrogen, oxygen and carbon.  The electrons in the covalent bond are not shared equally causing a δ+ charge on one of the atoms and a δ- charge on the other.  The bond is said to be distorted.  Hydrogen bonding decreases boiling points, viscosity and surface tension.

Ionic compounds are usually formed when a metal bonds with a non-metal.  In ionic compounds the atoms share outer electrons to form molecules.  Metals tend to lose electrons to form -ve ions.  Non-metals tend to lose electrons to form -ve ions.  Ionic bonding is merely the attraction between oppositely charged ions.
