CHE 111






OVERVIEW

Professor Sherer

STRUCTURE OF ATOM

 1.
Nucleus – contains protons (+) and neutrons (neutral).

 2.
Electrons (-) exist outside nucleus in shells.  Know how to do energy level diagrams, electron configurations, abbreviated electron configurations, valence electron configurations.  Know Hund’s Rule.  What are orbitals?  Be able to use equation for energy levels of H.

PERIODIC TABLE

 1.
Organization – list of elements in order of number of protons grouped so that elements in a vertical column have similar chemical reactivities.  Vertical columns are called Families or Groups.  The members of a family owe their similar chemical reactivities to their identical valence electron configurations.  A Transition Metal’s outermost electron configuration involves d electrons.  Atomic Masses & Atomic Numbers are listed for each element.

2.
Uses

a)  Categorize substances: metals, nonmetals, semimetals, ionic (LHS-RHS), molecular (all RHS).

b)  Periodic Trends: size of atoms, Ionization Energy, Electron Affinity.

c)  Allows an understanding of the different natures of covalent and ionic bonds.  Model ionic bonding as electron transfer.  Model covalent bonding as sharing valence electron.  Know how to make Lewis Dot Structures, and to use them to predict geometry and properties.

d)  Predict properties of compounds by categorizing type, and then, if molecular cmpd, analyzing type of intermolecular forces. Know and understand the Intermolecular Forces—Dipole, Dispersion, H-Bonding.  There are Periodic Trends within Families of Compounds.

STATES OF MATTER

 1.
The state of a substance at ordinary conditions reflect the nature of the forces among its basic building blocks…e.g. Ionic cmpds are solids—held together by strong ionic bonds.  Molecular cmpds may be solids, liquids, or gases—depending on the strength of their intermolecular forces.

 2.
Know how characteristic properties of each state relate to forces and distances between particles, and their degree of organization.

 3.
Understand Vapor Pressure and equilibrium between states.

 4.
Cooling/Heating Curves: There is no temperature change at a phase change of a pure substance.  Why?

 5.
The greater the force among the basic building blocks, the greater the boiling point, the melting point, the heat of fusion, the heat of vaporization; the lesser the vapor pressure.

 6.
Know Phase diagrams.  Know how to find the normal boiling point, and the boiling temperature if given the external pressure.

 7.
Know Gas Laws:



Combined
P1V1/T1   =   P2V2/T2


Dalton’s
PT  =  PA  +  PB  +  PC  +  …



Ideal

PV  =  nRT



Kinetic Molecular Theory

√2  =  3RT/M



Where R  =  0.0821 l atm/(mole K)  =  8.31 kg m2/(s2 mole K)



Know how to interconvert temperatures between Celsius and Kelvin.



Know STP



Know how to interconvert pressure units:   1 atm  =  760 mm Hg  =  101.3 kPa

HEAT AND HEATS OF REACTION


Specific Heat  =  heat exchanged




         Mass  x  Δt


Know Hess’s law


Know how to use Enthalpy of Formation Table and the equation:



ΔHrxn  =  ΣnΔHf(products)  -  ΣnΔHf(reactants)       where n is appropriate balancing coefficient

SOLUTIONS

 1.
Concentration Units:  %, Molarity, molality, ppm, mole fraction.

 2.
Electrolytic & nonelectrolytic solutions -- explain their properties.

 3.
Predict outcomes of reactions in solution using Solubility Rules, Activity Series, etc.

 4.
Factors affecting solubility:  ‘Likes dissolve likes,’ Temperature, Pressure, Disorder.

 5.
Colligative Properties – due to number of solute particles in solution, which causes vapor pressure lowering. This is modeled by a nonvolatile solute acting as a partial ‘screen.’  Know how to add this information to a phase diagram.



a)  Vapor Pressure Lowering: Raoult’s Law PA  =  XAPAo


b)  Boiling Point elevation:   ΔT  +  kbm



c)  Freezing Point Depression:    ΔT  =  kfm



d)  Osmotic Pressure:  (  =  MRT

STOICHIOMETRY

gram  -  mole conversions

mole  -  molecule conversions

Avagadro’s Number  =  6.02  x 1023
Empirical Formulas

Molecular Formulas

Balance chemical equations

Calculations based on chemical equations:

1)  Limiting Reactant

2)  Be able to incorporate concepts of heat of reaction and gas laws with stoichiometry..

