Websites for animations on hybrid orbitals
http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/hybrv18.swf
http://www.learnerstv.com/animation/animation.php?ani=52&cat=Chemistry
chapter 7 hybrization, expanded valence, and partial charges and bond dipoles tutorials of online text (see link on message board; go to chapter 7 and scroll down)

Another theory that predicts molecular geometry is valence bond theory. Valence bond theory predicts that atomic orbitals hybridize (mix to become all the same) when part of a molecule. When orbitals overlap, they form a bond. The more they overlap, the stronger the bond. When orbitals overlap end on, they form a sigma ([image: image1.png]


) bond. When orbitals overlap sideways, they form a pi ([image: image2.png]


) bond. (This is similar to the [image: image3.png]


and [image: image4.png]


bonding of molecular orbital theory.) A single bond in a Lewis structure is a [image: image5.png]


bond. A double bond is a [image: image6.png]


and a [image: image7.png]


bond and a triple bond is a [image: image8.png]


and two [image: image9.png]


bonds.

                              >> Explore
: Hybridization Tutorial 

The molecular geometry is predicted from the hybridization of the central atom. (All atoms in a molecule hybridize, but the shape of the molecule as a whole is determined by the central atom.) One atomic orbital for each lone pair and each bond (regardless of whether it is a single, double, or triple bond) will hybridize. If two atomic orbitals hybridize, both orbitals become sp orbitals and exist 180° from each other (Figures 7.26 and 7.27). Thus, sp hybridization produces a linear shape. (Just like two groups of electrons in VSEPR theory!) The hybridization of three atomic orbitals is sp2 with planar triangle shape (Figures 7.24 and 7.25) and 120° separation between orbitals and sp3 hybridization and tetrahedral geometry results from the hybridization of four orbitals (Figure 7.23A). If five atomic orbitals hybridize, the hybridization is dsp3. There are no more p orbitals to hybridize. Also, if there are five hybrid orbitals, the atom must have expanded its octet. Therefore valence bond theory explains why only atoms with available d orbitals expand their octet. Therefore dsp3 hybridizes in a trigonal bipyramid orientation and d2sp3 hybridizes as an octahedral orientation (Figure 7.29).

                              >> Explore
: Expanded Valence Shells Tutorial 

Atoms of greater electronegativity have a greater attraction on the electrons of the bond, forming a bond dipole. Within a molecule the sum of these bond dipoles might cancel when the dipoles are equal and opposite, creating a molecule that is nonpolar overall. If the bond dipoles do not cancel, there will be a net dipole on the overall molecules, creating a permanent dipole moment. The polar (or nonpolar) nature of a molecule determines many of its chemical and physical properties.

                              >> Explore
: Partial Charges and Bond Dipoles Tutorial 

