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Part II.

New Syllabus of Record

1. Catalog Description

CHEM 112 General Chemistry 11 (3c-3l-4cr)

Prerequisites: CHEM 111 or 113
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the second half of a two-semester sequence designed to give students the foundation of
knowledge and laboratory techniques required to successfully complete a degree program in the
sciences, or gain entry into professmnal health programs. Topics include the solid states,
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a) Concept of entropy
b) Quantification of entropy
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a) Oxidation, reduction and half-reactions
b) Standard reduction potentials
¢) Non-spontaneous electrochemical reactions
10) Final Exam (2 hours during final examination period)

CHEM 112 Laboratory Schedule (one experiment per session)
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2. Experiment CC-1: Using Spartan for Molecular Orbital Calculations
2 Fyneriment CC-?Y: Connectine Molectillar Structure to Fvanoration R ateq



1. Safety goggles
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Part II: Volumes of Strong Acid needed to Change pH.

Use a 100 mL beaker to obtain 60 mL of 0.050 M HCI. Clean and rinse a 50 mL burette
with a small portion of the HCI, and then fill the burette with the HCI, ensuring there are no air
bubbles in the tip.
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the pH probe.) Following the Instrument Guide, measure the initial pH of the solution. Record

=
swirl, measure the pH, read the burette, and enter the volume (V-V;). If the pH has changed
sharply (by more than 0.3), continue the titration one or two drops HCIl at a time. If the pH hasn’t
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NH;

Distilled water

NaCH;COO

NaHCO;

Propionic acid/sodium propanoate mixture

1. What trends do you observe? i.e., which solutions react similarly to each other? Group
together solutions that required similar amounts of HCl. Which solutions are distinct?

2. For each solution, write the chemical reaction that the cation or anion might have with water.

CH;COOH
CaCl,
Na,CO3
NH,Cl

NH;
NaCH;COO

NaHCOs3

Propionic acid/sodium propanoate mixture

3. Use the reactions in question 2 above to explain the groupings you created in question # 1.

Part III: Volumes of Strong Base needed to Change pH.

In Part I11, you and your partners will add strong base to different solutions and record the
volume of NaOH needed to increase the pH to 10.

Table Two: Volume of NaOH needed to bring pH =10

Solution Initial pH Volume HCI needed to reach
pH=4

CH3COOH

- CaClz .
|| [NHc T —

NH;
Distilled water
NaCH;COO
NaHCO;
Propionic acid/sodium propanoate mixture

rn
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5. Use the reactions in questions 2 above to explain the groupings you created in question # 4.

Part IV: Quantitative Analysis of propionic acid/sodium propanoate mixture
(CH3;CH;COOH/NaCH;CH,COO).
You and your partners w111 add strong acrd and strong base in small increments to the mlxture,
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0O Name, the date submitted, and the title of the experiment are at the top of page one.
Q The objective of the experiment was described in no more than one or two sentences and was not
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Updated course text and bibliography - the syllabus of record was last updated in 2003.
Minimum Lab Grade of 70% required for passing course was the recommendation of two
external evaluators at our last program review. Faculty approved raising the minimum
passing lab grade from 65% to 70% to improve student learning and standards.

Included sample laboratory experiment/report and grading rubric associated with
Objectives2&4.
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equilibrium. LeChatelier Principle.
5.  Acid-Base Concepts 4 lectures
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bases. Strength of acid-bases and self-ionization of water.

6. Acid-Base Equilibria 4 lectures
Acid-base ionizations. Equilibrium constants. Titration
curves. Hydrolysis of salts.

7.  Solubility and Complex-lon Equilibria 4 lectures
The solubility product constant. Common ion effect.
Precipitation calculations. Complex-ion formation, complex-
ion formation and solubility. Qualitative analysis of metal
ions.

8. Chemical Thermodynamics 4 lectures
The law of the conservation of energy (first law). The second
law and entropy, free energy and spontaneity. Equilibrium
calculations.

9.  Electrochemistry 5 lectures
Electrochemical cells and electrolytic cells, electromotive

force, electrode potentials. Equilibrium constants from
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1. Lab séfety, prepz{ratio-n of a standard sodium hydroxide periods
solution, titration of a hydrochloric acid solution with sodium
hydroxide.







Liberal Studies Course Approval General Information

1. CHEM 112 is a multi-instructor course. In spring 2011, there were three lecture sections
(three different instructors) and 11 lab sections (six different instructors). Basic equivalency
between sections is fostered in the following ways: a) all lab sections follow the same
mpthfﬂu]&h\m red 1etors nee the eame texthook- ¢) lecture ingtructors are

lecture and lab instructors are encouraged to join the departmental
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