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CHEM 1225- GENERAL CHEMISTRY II FOR STEM MAJORS  3 CREDITS 

SYLLABUS 

CATALOG DESCRIPTION 
This course is intended to serve as a continuation of general chemistry principles for students enrolled in science, 
engineering, and certain preprofessional programs. The course includes, but is not limited to a theoretical and 
quantitative coverage of solutions and their properties, kinetics, chemical equilibrium, acids and bases, entropy and free 
energy, electrochemistry, and nuclear chemistry. Additional topics may include (as time permits) organic, polymer, 
atmospheric, and biochemistry. 

Prerequisites:   CHEM 1215, MATH 1240 Co requisite: CHEM 1125L 

Semester Offered:  Fall, Spring 

COMMON STUDENT LEARNING OUTCOMES 
Upon successful completion of San Juan College programs and degrees, the student will demonstrate competency in…  

BROAD AND SPECIALIZED LEARNING 
Students will actively and independently acquire, apply, and adapt skills and knowledge with an awareness of global 
contexts. 

CRITICAL THINKING 
Students will think analytically and creatively to explore ideas, make connections, draw conclusions and solve problems. 

CULTURAL AND CIVIC ENGAGEMENT 
Students will act purposefully, reflectively, and ethically in diverse and complex environments. 

EFFECTIVE COMMUNICATION 
Students will exchange ideas and information with clarity in multiple contexts. 

INFORMATION LITERACY 
Students will be able to recognize when information is needed and have the ability to locate, evaluate, and use it 
effectively. 

INTEGRATING TECHNOLOGIES 
Students will demonstrate fluency in the application and use of technologies in multiple contexts. 

Student work from this class may be randomly selected and used anonymously for assessment of course, program, 
and/or institutional learning outcomes.  For more information, please refer to the Dean of the appropriate School. 

COURSE LEARNING OUTCOMES 
Upon successful completion of the course, the student will be able to… 
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1. Explain the intermolecular attractive forces that determine physical properties and phase transitions, and apply 
this knowledge to qualitatively evaluate these forces from structure and to predict the physical properties that 
result.  

2. Calculate solution concentrations in various units, explain the effects of temperature, pressure and structure on 
solubility, and describe the colligative properties of solutions, and determine solution concentrations using 
colligative property values and vice versa.  

3. Explain rates of reaction, rate laws, and half-life, determine the rate, rate law and rate constant of a reaction 
and calculate concentration as a function of time and vice versa, as well as explain the collision model of 
reaction dynamics and derive a rate law from a reaction mechanism, evaluating the consistency of a mechanism 
of a given rate law.  

4. Describe the dynamic nature of chemical equilibrium and its relation to reaction rates, and apply Le Chatelier’s 
Principle to predict the effect of concentration, pressure and temperature changes on equilibrium mixtures as 
well as describe the equilibrium constant and use it to determine whether equilibrium has been established, and 
calculate equilibrium constants from equilibrium concentrations and vice versa.  

5. Describe the different models of acids and base behavior and the molecular basis for acid strength, as well as 
apply equilibrium principles to aqueous solutions, including acid base and solubility reactions, and calculate pH 
and species concentrations in buffered and unbuffered solutions.  

6. Explain titration curves and speciation diagrams, as well as calculate concentrations of reactants from the 
former and determine dominant species as a function of pH from the latter.  

7. Explain and calculate the thermodynamic functions, enthalpy, entropy and Gibbs free energy, for a chemical 
system, and relate these functions to equilibrium constants and reaction spontaneity; Balance redox equations, 
express them as two half reactions and evaluate the potential, free energy and equilibrium K for the reaction, as 
well as predict the spontaneous direction.  

8. Construct a model of a galvanic or electrolytic cell; or describe organic reactions.  
9. Describe bonding theories, such as valence and molecular orbital theory.  
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