
Chemical Bonding

1. Definition: Chemical bonding is the process by which atoms combine to form molecules or

compounds by sharing, gaining, or losing electrons.

2. Types of Chemical Bonds:

Ionic Bond: Formed by the transfer of electrons from one atom to another, resulting in the

attraction between positively and negatively charged ions.

Covalent Bond: Formed by the sharing of electrons between atoms, leading to the creation

of molecules.

Metallic Bond: Found in metals, where electrons are free to move throughout the structure,

creating a sea of delocalized electrons.

3. Properties of Chemical Bonds:

Bond Length: The average distance between the nuclei of two bonded atoms.

Bond Energy: The energy required to break a chemical bond.

Polarity: Arises when there is an unequal sharing of electrons in a covalent bond, resulting

in a partial positive and partial negative charge.

4. Importance of Chemical Bonding:

Determines the physical and chemical properties of substances.

Influences the reactivity and stability of compounds.

Essential for understanding the behavior of matter in various chemical reactions.

5. Examples of Chemical Bonding:

Sodium Chloride (NaCl): Ionic bond between sodium and chlorine atoms.

Water (H2O): Covalent bonds between hydrogen and oxygen atoms.

Copper (Cu): Metallic bonds between copper atoms in a metal lattice.

6. Factors Affecting Chemical Bonding:

Electronegativity: The tendency of an atom to attract shared electrons in a covalent bond.

Atomic Size: Larger atoms tend to lose electrons to form positive ions, while smaller atoms

tend to gain electrons to form negative ions.
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7. Bonding Theories:

Lewis Dot Structure: Represents the valence electrons of atoms in a molecule using dots

around the chemical symbol.

VSEPR Theory: Predicts the geometry of molecules based on the repulsion between

electron pairs around a central atom.

Molecular Orbital Theory: Describes the behavior of electrons in molecules using molecular

orbitals.

Understanding chemical bonding is crucial in the field of chemistry as it forms the basis for

explaining the structure, properties, and behavior of matter at the atomic and molecular levels.
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