UNIT:STRUCTURE AND PROPERTIES
Expectations of the student:

1. List some observed properties of elements and compounds where the elements are representatives of various groups in the periodic table.

2. Explain the properties of substances using the following:

(i) Van der Waal Forces

(ii) Dipole forces

(iii) Ionic Bonds

(iv) Metallic Bonds

(v) Hydrogen Bonds

3. Explain the excellent solvent properties of water in terms of its polarity

4. Recognize and explain which elements in the periodic table form liquids or solids held together predominantly by Van der Waal forces.

5. Describe the shape and bonding in two- and three-dimensional network solids and relate this bonding to each solid’s hardness and electrical conductivity.

6. Define or state the meaning of the following: polar and non-polar molecules, Van der Waal forces, network solids, molecular solids, bonding in metals, bonding in solids, hydrogen bonding.

7. Indicate the relative strengths of bonding forces.

8. Outline the evolution of the atomic theory from Aristotle to the Quantum-mechanical view.

9. Differentiate between the Bohr-Rutherford view of the atom and the Quantum-mechanical view of the atom.

10. Write electronic configurations and indicate such configurations by means of schematic orbital diagrams.

11. Identify the bonding orbitals and molecular shape for the second-row hydride and fluoride molecules.

12. Relate metallic bonding to orbital occupancy and ionization energy.

13. Describe the difference and similarities between metallic and ionic bonding.

OVERALL EXPECTATIONS:

1. To demonstrate an understanding of quantum mechanical theory, and explain how types of chemical bonding account for the properties of ionic, molecular, covalent network, and metallic substances.

2. Investigate and compare the properties of solids and liquids, and use bonding theory to predict the shape of simple molecules.

3. Describe products and technologies whose development has depended on understanding molecular structure, and technologies that have advanced atomic and molecular theory.  

