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I. COURSE DESCRIPTION:
This course is the first part of a two-semester course that covers fundamental principles in chemistry. This
course provides the beginning student with an adequate foundation in the fundamentals of chemistry. Topics
include measurements, fundamental properties of matter, states of matter, chemical reactions, chemical
stoichiometry, solutions, periodicity of elemental properties, atomic structure, chemical bonding, molecular
structure, and an introduction to thermodynamics. Laboratory investigations are an integral part of this course
and reinforce fundamental principles of general chemistry, introduction of the scientific method, experimental
design, data collection and analysis, and preparation oflaboratory reports.

II. SEMESTER CREDITS: 4 

Ill. CONTACT HOURS PER WEEK: 3
-----

3 6 
Lecture Lab Total 

IV. PRE-REQUISITE: SC119 with grade C or better and MA 105 

V. STUDENT LEARNING OUTCOMES:

With a minimum of 65% accuracy, upon completion 
of this course, the student will be able to: 

1. Explain the importance of chemistry principles
and their applications in the world around us.

2. Distinguish science from pseudoscience

3. Define and utilize metric units of measurement
for chemical computations; use unit conversion
factors and carry out unit conversions and
other calculations involving proportional
relations

4. Classify matter according to the states of
matter and describe molecular properties of
each state of matter; classify matter according
to their molecular structure; pure substances
and mixtures; compare and contrast
homogeneous and heterogeneous mixtures;
differentiate between extensive and intensive
properties and give examples

5. Summarize the contributions of the following
chemistry pioneers to the development of the
modern atomic structure model: Democritus,
John Dalton, J. J. Thomson, Robert Millikan,
Ernest Rutherford, James Chadwick

6. Define atomic number, mass number, neutron
number; illustrate how these are related and
can be found from standard nuclide notation.

7. Calculate average atomic weight of a mixture
of isotopes; calculate composition of a mixture
of two isotopes from the average atomic

VI. COURSE CONTENT:

A Introduction to Chemistry 
1. Importance of Chemistry
2. Science vs. Pseudoscience

B. Measurement & Matter
1. Metric and English systems of

measurements 
2. Properties & Classification of Matter

, ; 

, .  \ 

C. Atoms, Elements, Molecules, & Compounds
1. Discovery of Atomic Structure

a. Atomic mass unit, atomic number, and
mass number 

b. Isotopes, nuclide, and average atomic
mass 

2. Periodic table
3. Formulas

a. Molecules and Molecular Compounds
b. Ion and Ionic Compounds

4. Chemical Nomenclature
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23. Analyze different aqueous reactants, determine
whether or not reaction will take place, and
predict products if chemical reaction will
happen; write balanced equation for all
reactions

24. Calculate molarity of solutions, molar
concentrations of electrolytes, initial volume of
concentrated solution need for dilution to a
given molarity

25. lnterconvert between molarity, moles, and
volume of solutions

26. Use proper titration procedures, use a standard
solution to determine concentration of a
solution

27. Examine ways in which matter can possess
energy and explain how energy can be
transferred from one piece of matter to another

28. Give a precise definition of the energy of a
system; discuss the meaning and physical
significance of the First Law of
Thermodynamics, LiE=q+w.

29. Given amount of heat added to or liberated
from the system and work done, calculate LiE
of the system, determine if reaction is
endothermic or exothermic; define "state
function" and give examples

30. Define the enthalpy, and explain why it is more
widely used than the internal energy.

31. Given initial and final heat gained or lost,
calculate the change in enthalpy, t.H; from the

calculated t.H, determine whether process is
endothermic or exothermic.

32. Use a calorimeter to determine experimental
value of heat that a substance has gained or

lost (experimental value of 1"1H)
33. Apply Hess's law and calculate the LiH for a

reaction from the tabulated LiH values of other
reactions

34. Define the standard enthalpy of formation of a
substance; use enthalpies of formation to 
calculate enthalpies of reaction

35. Define "electromagnetic radiation", identify the
different types of radiant energy, state the
speed of radiant energy through a vacuum

36. Describe and be able to calculate the following
properties of light: wavelength, frequency,
speed

37. Use the Planck constant to relate the energy of
a photon to its frequency and calculate the
smallest quantum of energy that an object can
absorb or give off.

38. Summarize Niels Bohr's theoretical explanation
of line spectra; briefly describe the main

F. Thermochemistry
1. Thermodynamics (Nature of Energy)
2. The First Law of Thermodynamics
3. Enthalpy
4. Enthalpies of Reaction (Heat of Reaction)
5. Calorimetry
6. Hess's Law
7. Enthalpies of Formation

G. Electronic Structure of Atoms
1. Wave Nature of Light
2. Quantized Energy and Photons
3. Electromagnetic spectrum
4. Bohr hydrogen atom
5. Wave Behavior of Matter
6. Quantum Mechanics and Atomic Orbitals
7. Representations of Orbitals
8. Orbitals of Many-Electron Atoms
9. Electron Configurations
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