Learning Objectives and Reading for Lectures 9-Lecture 13

Lecture 9

· Lectures 7 and 8 actually took 3 lecture periods, thus, we are removing lecture 9 from the list and the week of September 29 we will begin lecture 10.

Lection 10

READING: Sections 9.1-9.3, pp. 372-381 

Learning Objectives

· Describe the essential features of ionic bonding including electron transfer to form ions and their electrostatic attraction to form a solid

· Explain how lattice energy is ultimately responsible for the formation of ionic compounds such as salts.

· Describe how Coulomb’s law explains the period trends in lattice energy

· Explain the chemical basis for the physical properties of ionic compounds such as brittleness, high melting point, and ability to conduct electricity only when molten or dissolved in water. 

· Predict the type of bonding that occurs between atoms based on their metallic/nonmetallic characteristics

· Describe how a reaction can be divided conceptually into bond-breaking and bond-forming steps.

Skills to Master

· Use Lewis electron-dot symbols to depict main-group atoms.

· Depict the formation of ions using electron configurations, box diagrams and Lewis symbols, and write the formula of the resulting ionic compound. 

· How to calculate lattice energy in hypothetical steps.

· Use bond energies to calculate DHrxn.  

Lecture 11
READING:  Sections 9.4, 9.10,  pp. 382-389, 419-424.

Learning Objectives

· How bonding and lone electron pairs fill the outer valence level of each atom in a molecule.

· Describe the interrelationships among bond order, bond length, and bond energy.

· Describe how changes in bond strength account for the heat of reaction.

· Recognize the attractive and repulsive forces present in covalent bonds.

· Given a graph of potential energy versus internuclear distance (see p. 439) identify the bond length and bond energy.

Skills to Master

· Ranking similar covalent bonds according to their length and strength

Lecture 12

READING:  Sections 9.5-9.6, 9.8(part), pp. 390-396, 405-407

Learning Objectives 

· Describe how Lewis structures can be used to the atoms in an ion or molecule, and bonding and lone electron pairs of electrons.

· Describe how to explain bond properties in compounds with double bonds adjacent to single bonds using resonance and electron delocalization.

· Apply the octet rule and its three major exceptions: (1) molecules with a central atom that has an electron deficiency, (2) an odd number of electrons, or (3) an expanded valence shell.

Skills to Master

· Using a stepwise method for writing a Lewis structure from a molecular formula.

· Writing resonance structures for molecules and ions.

· Calculating the formal charge of any atom in a molecule or ion.

Lecture 13

READING:  Sections 9.7, pp. 397-205

Learning Objectives

· How electron-group repulsions lead to molecular shapes.

· The five electron-group arrangements and their associated molecular shapes.

· Why double bonds and lone pairs cause deviations form ideal bond angles.

Skills to Master

· Assign electron and molecular geometries to ions and molecules from Lewis structures using the VSEPR model.

· Predict ideal bond angles and deviation of ideal bond angles based on the number of lone pairs.

