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Molecular Polarity

The polarity of a molecule is related to the relative electronegativites of the atoms involved. The electronegativity of an atom is a measurement of that atoms ability to attract an electron in a bond.

A difference of zero means that the bond is a 
A difference of > 0 and <= 1.7 means that it is a 

A difference > 1.7 means that it is an 
Bond dipoles can result in polar molecules, which means that 
The net accumulated effect of all dipoles in a molecule must be considered to determine if a molecule is polar or non-polar.
(ie. CH4 is non-polar even though it has bond dipoles; since it is a symmetrical molecule the net effect of the bond dipoles cancel each other out – see pg 254 and 255)

Page 256 #8, 10, 2
Intermolecular Forces
These are forces of attraction that exist between molecules.

Dipole-dipole forces – 
London forces – 
Read page 259

Questions page 260, #2,3,4,5

Lab Exercise 4.5.1 (page 278)

· this is not a ‘formal’ lab writeup, but it must include all of the sections given in the text

· this does not need to be typed (but that would be nice!)

Hydrogen Bonding

Evidence: Unexpectedly high boiling points for some compounds of hydrogen (H2O, NH3, HF)

Explanation: 
Additional evidence: when new bonds are formed, energy is released; when water is mixed with glycerol energy is released (exothermic reaction), indicating the formation of new bonds

Physical Properties of Liquids and Intermolecular Forces

Boiling Points 
Surface Tension – liquids tend to stay together due to the strength of their intermolecular forces

Shape of the meniscus and capillary action

Volatility – an indication of how easily a liquid will evaporate
Solubility of liquids – the ability of two different liquids to mix

Weird Water!!

Homework: pg 266 #2 ( 7

Structure and Properties of Solids

Solids are split into 4 basic categories

Ionic



metal + nonmetal

NaCl(s)

CaCO3(s)
Metallic


metal(s)


Cu(s)

CuZn3(s)
Molecular


nonmetal(s)


I2(s)

H2O(s)
Covalent Network

metalloids/carbon

C(s)

SiC(s)

Ionic Crystals

Metallic Crystals

Properties of metals are explained by the bonding between fixed, positive nuclei and loosely held, mobile valence electrons 

Electron Sea Model

Characteristics of Metallic Crystals

Shiny, silvery 
- valence electrons absorb and re-emit energy from all wavelengths of visible and near-visible light

Flexible, ductile
- nondirectional bonds allow planes of atoms to slide over each other while remaining bonded

Conductive
- valence electrons can move freely; electrons can be forced onto one end and removed from the other end

Hard 


- electron sea produces strong bonding

Crystalline
- structures of nuclei are continuous and closely packed (higher density)

Molecular Crystals

Only London forces, dipole-dipole or hydrogen bonding are involved in keeping molecular crystals together – these are much weaker than ionic or covalent bonds

Covalent network crystals

Usually involves compounds of carbon and silicon.

Each atom is covalently bonded to other atoms throughout the entire structure.

Examples: 


· diamond (C) is one of the hardest natural materials known, 

· silicon carbide (SiC) is used for carbide-tipped saw blades

· silicon dioxide (SiO2) – quartz and glass

Covalent Networks of Carbon

diamond – 

graphite – 

buckyballs – 

nanotubes – 
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