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LECTURE COMPONENT:
h study of general chemistry with emphasis on:

1. gaining an understanding of chemlical
principles;

2 developing an ability to wuse the
principles in problem solving, and;

3. relating the significance of chemistry to
the world around us.

Topics Include:; chemical foundations;
introduction to atoms, molecules and ions;
stoichiometry, chemical calculations and types
of reactions; the properties of gases:
thermochemistry; atomic structure and
pericdicity; bonding, ionic, polar and
covalent bonds; molecular structure, valence-
shell electron pair repulsion theory, and
quantum theory; chemlical kinetics, rates and
mechanisms of chemical reactions; chemical
equilibria; acids and bases; solubility and
precipitation reactions; thermodynamics,
spontaneity, entropy and free energy; electro-
chemistry, oxidation-reducticn reactions: and
nuclear and radiochemistry.



TEXT BOOEB AND
LABORATORY ITEMS:

OR H

The laboratory component consista of a saries
of experiments designed &to¢ highlight the
practical application of the principles of
general chemistry. The experiments are
directly related to the topics covered in the
course, and details are provided in the
laboratory course outline.

TUIORIAL COMPONENT

The tutorlial component consists of problen
solving and discussion sessions= with waakly
problem sSets, and multiple choice tests.

These are marked towards the tutorial grading
component .

Hotes:

1. Lectures will be on Mondays, Wednesdays
and Fridays from 11:00 to 11:50 h in
J227.

3 Laboratory Perieds: each student will

have a 3 hour assigned laboratery period
in Lab J116 or Lab J119.

3. Tutorial Period: each student will attend
an assigned tutorial period a= follows:

Section ASl: Tuesdays 8:00-9:20 h in

J201

Secticn A32: Thursdays 11;00-12:20 h
in J201.

in a8 e

s Zumdahl, S.5., Chemistry, 2nd Editicn,
Heath, 1989;

2. Chemistry 100071040 Experiments,
University of Alberta, 1992-93, and:

3. A hard backed and bound Laboratory
Hotebook.




EVALUATION:

The following book s recommended:

1L Zumdahl, 5.5, Soluticng Cuids g
Acco istry, Heath, 1589,
Hotes:

1- All bocks and lab ¢oats are available at
the College Bookstors,

2. Safety glasses are provided and are
required for the laboratory.

The examination schedule and
composition of the final grade is:

5 £ First semester Midterm Exam: 10%
Thursday, October 22.

2 First semester Final Exam to be 20%
scheduled between Deo. 10 and 18,

3. Sacond semester Midterm Exam 12.5%
Thursday, February 18.

4. Second semester Final Exam to 25%
be scheduled between April 19
and 2858.

5. Laboratory 20%

5, Tuteorial Gradlng Component 12.5%

100%

The grades are based on the nine point stanine
scale and correlate with the following
designations:

Stanjine Pesidgnation

------------ futstanding
e m—————— Excallent
----------- Very Good
———————————— Good

Hotes:
L The two mid-term exam= will each be of
twe hours duration, and the final exams



will be of three hours duration:

between 5 and 1A% nf avam content will be
taken directly from problem assignmente;

2 pass grade s essential for the
laboratory component;

the tutorial grade component will consist
of weekly problem assignments, and
multiple cholce quizzes, and will
contribute towards 12.%% of the final
grade;

Weekly problem assignments consist of up
to 10 gquestions each, and are due at the
commencement of each seminar:

all problem assigmnments and laboratory
reports are required to be written in ink
and c¢learly legible;

regular attendance in lecture,
laboratory, and tutorial components ig a
course regquirement.



All references ara to:! Zumdahl, 5.5., Chemistry, Heath, 1989.

EBLL BEMESTER
Week of Sept 1:

Chemical Foundations
Eead and Study Chapter 1.

The Scientific Method;

Units of Measurement:

Uncertalnty in Measurement;
Significant Figures and Calculationsa:
Dimensional Analysis;

Temparature}

Density;

Classification of Matter, and:
Separation of Mixtures.
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The early history of chemistry;
Fundamental Chemical Laws;

Dalton's Atomic Theory:;

Characterization of the Atom, the
Electron, Radicactivity, and the Nuclear
Atom, and:

The Modern View of Atomic Structure,

an introduction;

Molecules and Tons;

The Periodic Table, an introduction:

Naming Compounds and Drawing Formulas from
Names.

Week of Sept 21 stojchiometry.
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Atomic Magses;

The Mole;

Molecular Waight/Molar Mass;

Parcentage Composition of Compounds:
Petermining the Formula of a Compound;
Chemical Equations;

Balancing Chemical Egquations:
Stoichiometric Calculations on Reactants
and Products, and;

Limiting Reagent Calculations.
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Weeks of Sept 28 & Oct 5 ical 1on ificat d

Water, the Common Solvent:
Afquecus Solutions, Strong and Weak
Electrolytes;
The Composition of Solutions;
Classification of Chemical Reactions:
Precipitation Reactions:
Reactions in Solution:
Selective Precipitation:
Stoichiometry of Precipitation Reactions;
Acid-Base Reactions;

0 Oxidation-Reduction Reactions;

1 Balancing Oxidation-Reduction Reactions,
and;

4.12 Oxidation-Reduction Titrations.
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Weeks of Oct 12 § 19 Gases.
Ztu k= .
- Early Experiments:;
5.2 The Gas Laws of Boyle, Charles and

Avodgadro;
3 The Ideal Gas Law;
4 Gas Stoichiometry;
5 Dalton's Law of Partlal Pressures:;
& The Kinetic Molecular Theory of Gases:
7 Effusion and Diffusion, and:
3 Chemistry in the Atmosphere.

Weak of Oct 26 (o) 2
nd 5 a 4

6.1 Tha Nature of Energy:

6.2 Enthalpy and Calorimetry;

6.3 Hezs's Law;

6.4 Standard Enthalpies of FPormation:
&.5 Present Sources of Energy, and:
6.6 Hew Scurces of Energy.

Weeks of Mov 2 and 9 c 5t a jodi
o Stud a .

Electromagnetic Radiation:

The Nature of Matter:

The Atomic Spectrum of Hydrogen:

The Bohr Model;

The Wave Mechanical Model of the Atom:
Quantum Numbers:

Orbital Shapes and Energles;
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7.11
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7.14

Week= of Nov 16 and 23

Week of Hov 10
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Electron Spin and the Paulil Principle;
Polyelectronic Atoms;

The Hiastery of the Yeriocdic Table;

The Aufbau Principle and the Periodie
Table;

The Polyelectronic Model, Further
Developments:

Perjodic Trends in Atomic Properties, and:
The Propertles of the Alkali Metals,

arnd onc SE
Bead and Study Chapter §.

Types of Chemical Bonds;
Electronegativity;

Bond Polarity and Dipole Moments:

lons, Electron Configuration and Sizes;
Formation ¢f Binary Ionic Compounds:
Partial TIonic Character of Covalent Bonds:
The Covalent Chemical Bond, a Model;
Covalent Bond Energies and Chemical
Reactions:

The Localized Electron Bonding Model:;
Lewis Structures;

The Octet Rule, Exceptions:

Resonance, and;

Molecular Structure, the VSEPR Model,
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Bgad _and Study Chapiter 9.

Hybridization and the Localized Electron
Model ;

The Molecular Orbital Model;

Bonding in Homonuclear Diatomic Molecules:
Bonding in Heteronuclear Diatomic
Molecules, and:

Combining the Localized Electron and
Molecular Orbital Models.
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HINTER SEMESTER

Wooks of Jan % and 113

12.1
12.2
12.13
12.4
12.5
12.8
12.7
12.8

Weeks of Jan 18 and 25:

1-3'-1
13.2
11.3

13.4
13.5
13.6
13.7

Weeks of Feb 1 and B:

14,1
14.2

14.3
l14.4
14.5
14.6
14.7
14.8
14.5

14.10
14,11
1l4.12

Weaks of Feb 15 & Mar 1:

153.1
1.2
15.3
15.4

iez otida,
Fead and Study Chapter 12.

Reaction Rates;

Rate Laws, an Introduction:

Determining the Form of the Rate law;
The Integrated Rate Law:

Rate Laws, a Summary;

Reaction Mechanisms;

Chemical Kinetics, a Model, and:
Catalysis, Heterogeneous and Homogeneous.,

Chemjcal Equilibrium.

n ch 3.

The Equllibrium Condition;
The Equilibrium Constant:

Equilibrium Expressions invalving
Pressures;

Hetercgeneous Eguilibria;
Equilibrium Constant, Applications;
Solving Equilibrium Problems, and:
Le Chateller's Principle.
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The Rature of Acids and Bagaes:

Acid Strength, Water as an Acid and a
Base;

The pH Scale;
PH calculations of Strong Acid Sclutions;

pH Calculations of Weak Acid Solutions:
Bases;

Polyprotic Acids:
Acid-Base Properties of Salts:

Acid-Base Properties, the Effect of
Structure;

Acid-Base Froperties of Oxides:

The Lewis Acid-Baze Model, and:
Selving Acid-Base Problems, a Strategy.
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Acids and Bases, The Common lon Effect:
Buffered Solutions:

Buffer Capacity;

Titrations and pH Curves:



15.5 Acid-Basa Indlcators;
15.6 Solubility Equilibria and Solubllity

PFroductsy
15.7 Precipitation and Qualitative Analysis,
and;
15.8 Complex fon Equilibria,
Week of Fab 15: Winter Break.
= endin d
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Weeks of Mar 8 and 15: Thermodynamics, Spontaneity, Entropy and
Exresa Enerqy.
Reag apd Study Chapter 16.

16.1 Spontanecus Processes and Entropy:

16.2 Entropy and the Second Law of
Thermodynamics;

16.3 Spontaneity, the Effect of Temperature;

16.4 Free Energy;

16.5  Entropy Changes in Chemical reactions:

1€.6 Free Energy and Chemical Reactions:

16.7 Frea Energy, the Dependence on Pressure;

16.8 Free Energy and Equilibrium, and:

16.9 Frea Energy and Work.

Weeks of Mar 22 and 29: Electrochemistrov.
Read and Study Chapter 17.

17.1 Galvanic Cells and Cell Potential;

17 .2 Standard Reduction Potentials:

17.3 Cell Potential, Electrical Work, and Free
Enargy:

17.4 Cell Potential, the Dependence on
Concentration;

17.5 Batteries;

17.6 Corrosion;

17.7 Elactrolysis, and:

17.8 Commercial Electrolytic Processes.

Weaek of April 5: rans an o

Chemistry.
ad ha +

£0.1 The Transition Metals, a Survey.
20.2 Transition Metals, the First Row;
20.3 Coordination Compounds;

20.4 Isomerism;

20.5 Bonding in Complex Ions:

20.6 Tha Crystal Field Model:

20.7 The Molecular Orbital Model, and;
20.8 Coordipation Complexes, Biological
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Waek of April 12

21.1
2l.2
2l.3
21.4
21.5

z21.6
21.7

Importanca.
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Huclear Stability and Radicactive Decay:
The Kinetics of Radicactive Decay;
Huclear Transformations;

Radigactivity, Detection and Uses of:
Thermodynamics, the Stability of the
Nucleus;

Nuclear Fission and Nuclear Fusion, and;
The Effects of Radiation.



