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	Chapter 9 Summary Notes

	Main Concepts
	Explanations

	· Valence Shell Electron Pair Repulsion Theory: helps construct molecular 3-D shape from 2-D Lewis Structures
· Electron Domains: areas of valence electron density around the central atom
· Includes bonding electron pairs and lone electron pairs
· A single, double, or triple bond counts as one domain
· Basis for VSEPR: each group of valence electrons (electron domains) around a central atom tend to be as far as possible from each other to minimize repulsion and this determines molecular geometry of molecule

· lonepair-lonepair repulsion > lonepair-bondpair repulsion > bondpair-bondpair repulsion

· Molecular Dipole Moment: molecules with polar covalent bonds might have a net dipole moment depending on the compound's 3-D geometry and symmetry
· Check if individual bonds are polar and if individual dipole moments cancel out due to symmetry
· Polarity: polar substances are soluble in water and non-polar substances are soluble in non-polar solvents like benzene and oil 
· Valence Bond Theory: predicts bond strengths based upon orbital overlap for covalent bond formation
· Basis for VB: covalent bond forms when orbitals of two atoms overlap

· An orbital can have a max of two electrons with opposing signs

· The bond strength depends on the attraction of nuclei for the shared electron, so greater the overlap, the stronger the bond

· Sigma Bond: end to end overlap of orbital which allows free rotation of parts of molecule (single bonds)

· Pi Bond: side to side overlap of orbital which restricts rotation (2nd and 3rd bonds in double and triple bonds)
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Draw hybrid orbital diagram for C2H4.
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	Chapter 9 Summary Notes Contd.

	Main Concepts
	Explanations

	· Hybrid Orbital Theory: an extension of VB theory, where atomic orbitals "hybridize" to form new hybrid orbitals; explains the bonding in terms of quantum mechanical model of atom (s, p, d, f orbitals)
· Basis for HO: valence atomic orbitals in the molecule are very different from those in isolated atoms
· The number of hybrid orbitals obtained equals the number of atomic orbitals mixed
· The type of hybrid orbitals obtained varies with types of atomic orbitals mixed
· ns and np give two sp hybrids
· ns and two np give three sp2 hybrid orbitals
· ns and three np give four sp3 hybrid orbitals
· Delocalized Bonds are present in compounds with resonance structures
· Molecular Orbital Theory: is based on the wave nature of the electrons and is a better model to explain paramagnetism of oxygen
· Basis for MO: Molecular orbitals form through the combination of atomic orbitals

· Bonding MO: stable orbital that forms between nuclei
· Antibonding MO: less stable orbital that forms behind nuclei
· Sigma MO: orbital forming from a combination of two 1s or 2s orbitals form different atoms or two 2pz orbitals from different atoms
· Pi MO: orbital forming from a combination of two 2px or 2py from different atoms (do not appear until B2)
· Diamagnetism: all electrons paired; no magnetic properties
· Paramagnetic: at least 1 unpaired electron; drawn into exterior magnetic field since spins of atoms become aligned; unlikely to retain alignment when field is removed
· Ferromagnetism: occurs primarily in Fe, Co, and Ni; drawn into exterior magnetic field since spins of atoms become aligned; likely to retain alignment when field is removed
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