Student Learning Outcomes

CHEMISTRY
CHEMISTRY A.S. DEGREE

Students are prepared to:

1.  Apply the scientific method to evaluate empirical data and form reasonable  

     conclusions.

2.  Develop a world view that incorporates the role of chemistry in modern society

3.  Demonstrate proficiency in standard laboratory techniques commonly acquired in 

      lower division coursework.  

4.  Connect chemical concepts and principles to other sciences 

5.  Transfer to an accredited university as a junior with a major in 

     chemistry or chemistry related major.

BIOCHEMISTRY A.S. DEGREE

Students are prepared to:

1.  Apply the scientific method to evaluate empirical data and form reasonable  

     conclusions.

2.  Develop a world view that incorporates the role of chemistry and biochemistry in   

      modern society

3.  Demonstrate proficiency in standard laboratory techniques commonly acquired in 

      lower division coursework.  

4.  Connect chemical concepts and principles to other sciences 

5.  Transfer to an accredited university as a junior with a major in 

     biochemistry or biochemistry related major.

CHEM085

ALGEBRA REVIEW WORKSHOP FOR CHEMISTRY

1. Using decimal format or scientific notation, express the results of a numerical computation involving measured data and exact numbers with the correct number of significant figures.

2. Given one or more equivalence statements and a mathematical equation which captures the concept of a word problem, use algebraic principles to manipulate the equation, as necessary, in order to isolate the correct variable and use dimensional analysis and conversion factors to determine a numerical value with correct units for the variable.

PS101

INTRODUCTION TO PHYSICAL SCIENCE

1. Given a list of observations, students will develop a hypothesis to explain natural phenomena, and outline the scientific process by which the hypothesis can be evaluated.

2. Students will demonstrate an understanding of atomic and molecular properties as evidence of the structure of matter.

3. Students will explain celestial motion based on principles of physics.EMCCcc
CHEM101

Introductory Chemistry 

1. Given a list of chemical compounds of common usage, the students will utilize chemical nomenclature both by generating balanced chemical formulas and also by properly identifying compounds based on a given formula.

2. Students will demonstrate their ability to use the mole concept by analyzing a 

balanced chemical reaction, evaluating the mass or mole data provided, constructing a solution map utilizing the mole ratio and correctly solving the problem.

3. Students will employ the physical and chemical properties of water to explain observed phenomenon in their environment. 

4. Students will employ the periodic table to deduce a specified atom’s atomic structure and predict likely types of bonds in which the specified atom may participate.  

CHEM104

INTRODUCTION TO ORGANIC AND BIOCHEMISTRY

1. Given the IUPAC names for organic reactants, students will identify or draw the structural formulas and for the reaction, predict products, provide organic structures and their IUPAC names. 

2. Students will identify defining characteristics and functionality of biomolecules and their applications to biological systems. 

CHEM110

CONSUMER AND ENVIRONMENTAL CHEMISTRY

1. Students will demonstrate an understanding of atomic and molecular properties as evidence of the structure of matter.

2. Students will differentiate between acids and bases and predict the effects of their properties on aqueous solutions in the environment. 

3. Students will compare different sources of energy and evaluate the impact of each on society and the environment.

CHEM112

INTRODUCTION TO THE DEVELOPMENT OF MODERN SCIENCE

1. Students will distinguish between scientific forms of inquiry and other forms of inquiry used by society.

2. Students will identify and summarize key advances in scientific thought throughout modern history.

3. Students will demonstrate an understanding of the influence of science and culture on each other.  

CHEM150

General Chemistry I

1. Students will demonstrate an understanding of the relationships between chemical quantities by using dimensional analysis to convert units of concentration, mass,  moles, molecules, atoms or other stoichiometric variables.  In addition, students will interpret the results of dimensional analyses to accurately predict the theoretical yields of chemical reactions and compare this to experimentally determined yields.  

2. Based on the conceptual visualization of the atomic realm utilizing the periodic table, theories of bonding, and determinations of molecular structures, students will appraise the physical and chemical properties of substances. 

CHEM150H

General Chemistry I, Honors

1. Students will demonstrate an understanding of the relationships between chemical quantities by using dimensional analysis to convert units of concentration, mass,  moles, molecules, atoms or other stoichiometric variables.  In addition, students will interpret the results of dimensional analyses to accurately predict the theoretical yields of chemical reactions and compare this to experimentally determined yields.  

2. Based on the conceptual visualization of the atomic realm utilizing the periodic table, theories of bonding, and determinations of molecular structures, students will appraise the physical and chemical properties of substances. 

3. Students will research the scientific literature on an appropriate topic relevant to the course, synthesize the information, and design a presentation of the topic.  

CHEM151

General Chemistry II

1. Given a lab with multi-step aqueous reactions, students will design a sequence of steps in order to collect the necessary information, analyze the experimental data using principles of equilibrium, and form conclusions based on data and calculations. Students will evidence the application of the scientific method in their conclusions and analyze their results for sources of possible error.

2. Students will apply principles of equilibrium, electrochemistry, thermodynamics or nuclear chemistry to explain natural or societally generated phenomena observed in the atmosphere, ocean, or during geological processes.  

CHEM151H

General Chemistry II, Honors

1. Given a lab with multi-step aqueous reactions, students will design a sequence of steps in order to collect the necessary information, analyze the experimental data using principles of equilibrium, and form conclusions based on data and calculations. Students will evidence the application of the scientific method in their conclusions and analyze their results for sources of possible error.

2. Students will apply principles of equilibrium, electrochemistry, thermodynamics or nuclear chemistry to explain natural or societally generated phenomena observed in the atmosphere, ocean, or during geological processes.  

3. Students will research the scientific literature on an appropriate topic relevant to the course, synthesize the information, and design a presentation of the topic.

CHEM205

QUANTITATIVE CHEMICAL ANALYSIS

1.   Students will employ theories of acid-base chemistry, solubility, and equilibria in 

      order to calculate concentrations of compounds or ions in solution.

2.   Students will demonstrate laboratory proficiency in quantitative analysis by 

performing experiments such as titrimetry, gravimetry, electrochemistry, and chromatography.

3. Students will analyze or predict the results of quantitative measurements using graphical, statistical, and other mathematical approaches.

CHEM212

Organic Chemistry I 

1. Given the reaction conditions, the substrate, the nucleophile, and the solvent, students will predict the reaction mechanism, hypothesize the transition state, and justify their prediction of the structural formula of the major product(s) and elucidate the pathway for the electron movement.


2. Utilizing principles of electronegativity, Lewis structures, bonding, resonance, and Molecular Orbital theory, students will predict the stability or relative reactivity of simple organic compounds with specified reagents.

CHEM212H

Organic Chemistry I, Honors

1. Given the reaction conditions, the substrate, the nucleophile, and the solvent, students will predict the reaction mechanism, hypothesize the transition state, and justify their prediction of the structural formula of the major product(s) and elucidate the pathway for the electron movement.


2. Utilizing principles of electronegativity, Lewis structures, bonding, resonance, and Molecular Orbital theory, students will predict the stability or relative reactivity of simple organic compounds with specified reagents.

3. Students will research the scientific literature on an appropriate topic relevant to the course, synthesize the information, and design a presentation of the topic.

CHEM213

Organic Chemistry II 

1. Students will interpret data from Infrared and Nuclear Magnetic Resonance spectroscopy, and mass spectrometry, to predict the molecular structure of an organic compound and evaluate the veracity of the prediction.

2. Employing theories of activating and deactivating groups and resonance structures, students will predict and justify the products of electrophilic aromatic substitution.

3. Given a biological compound, students will appraise the organic functional groups to hypothesize the potential reactions associated with the identified groups.  Students will evaluate appropriate biological conditions and applications for potential reactions.

4. Students will employ chemical laboratory skills to identify and assemble glassware designed for synthesis and separation, delineate suitable purification techniques, and evaluate the purity of the synthesized material utilizing appropriate instrumentation.

CHEM213H

Organic Chemistry II, honors

1. Students will interpret data from Infrared and Nuclear Magnetic Resonance spectroscopy, and mass spectrometry, to predict the molecular structure of an organic compound and evaluate the veracity of the prediction.

2. Employing theories of activating and deactivating groups and resonance structures, students will predict and justify the products of electrophilic aromatic substitution.

3. Given a biological compound, students will appraise the organic functional groups to hypothesize the potential reactions associated with the identified groups.  Students will evaluate appropriate biological conditions and applications for potential reactions.

4. Students will employ chemical laboratory skills to identify and assemble glassware designed for synthesis and separation, delineate suitable purification techniques, and evaluate the purity of the synthesized material utilizing appropriate instrumentation.

5.  Students will research the scientific literature on an appropriate topic relevant to the course, synthesize the information, and design a presentation of the topic.  

