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Course Description: 
One-term preparatory chemistry course for students who want to take Anatomy and Physiology and/or Microbiology. Includes measurement; atomic structure; periodic table, bonding; nomenclature; heat; molecular and ionic interactions in solids, liquids and solutions; chemical reactions including acid-base; organic chemistry; and biochemistry.
Course Objectives:
During this course, students will be introduced to the following concepts using a combination of lectures and laboratory experiences:
· Present the scientific method and the procedures used in generating hypotheses and solving scientific questions in the context of chemistry

· Identify ways of measuring data and demonstrate correct methods for reporting measured numbers.

· Present and analyze methods of problem solving.

· Explore the model of the atom and discuss how chemical information is shown on the periodic table.

· Explain ways that atoms bond together and how to write chemical formulas.

· Describe shapes of molecules and how attractions between them affect physical properties.

· Demonstrate writing chemical equations based on chemical reactions, balance chemical equations, and analyze the information given by a balanced chemical equation.

· Examine the relationship between energy and chemical reactions.

· Present the behavior of aqueous solutions and discuss methods of representing concentration.

· Engage the students in a study of the concepts of acids and bases, the pH scale, and buffers.

· Present classes of organic molecules, the relationship between structure and physical properties, and common organic reactions, particularly those of biological importance.

· Explore the four major types of biochemical molecules (carbohydrates, lipids, nucleic acids, and proteins) and examine their structures, functions, and chemical behaviors.

· Discuss the application of chemical principles and knowledge to the study and understanding of biological systems, particularly focusing on human biology and medicine.
Student Learning Outcomes:  
Students who successfully complete this course should be proficient in the following areas:
· Describe the scientific method and the procedures used in generating hypotheses and solving scientific questions in the context of chemistry (SC1), (SC2), (SC3)
· Analyze problems and apply appropriate problem-solving methods, including the correct use of experimental data, units and significant figures. (SC1), (SC2)

· Illustrate the current model of atomic structure and relate atomic structure to the principles of bonding between atoms. (SC1), (SC2)
· Describe the relationship between chemical structure at the atomic- and molecular-level and observable physical properties. (SC1), (SC2)

· Clearly communicate and comprehend basic scientific principles and concepts important to an understanding of major topics in introductory chemistry. (SC1)

· Demonstrate understanding of fundamental concepts of chemistry by definition, explanation, and use of these ideas in examinations and laboratory exercises. (SC1), (SC2)

· Critically examine the fundamentals of chemistry in their role as applied to human biology and medicine. (SC3)
Length of Course: 
33 lecture and 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/No Pass
Prerequisites:  
Pass MTH-065
Major Topic Outline: 
Introduction


a. Scientific Method


b. Strategies for learning chemistry
1.
Measurements, Atoms and Elements


a.
Measurements: units, prefixes and equalities


b.
Measured numbers and significant figures

c.
Conversion factors and problem solving


d.
Density


e.
Classification of matter


f.
Elements and symbols


g.
Periodic table: arrangement and significance


h.
Atoms: structure, atomic number and atomic mass


i.
Periodic trends, including valence electrons, electron dot structures 



and atomic radii

2.
Compounds and Their Bonds


a.
How the octet rule regulates how ions are formed from atoms


b.
Ionic compounds: nature of ionic bonding, naming and writing ionic 



formulas


c.
Covalent compounds: nature of covalent bonding, naming and 




writing covalent formulas


d.
Electronegativity and bond polarity


e.
Shapes and polarity of molecules

3.
Chemical Reactions and Quantities, Energy and Matter

a.
Representing chemical changes and chemical equations


b.
Identifying types of chemical reactions


c.
Concept of moles: determining molar mass and relating moles to 




balanced equations


d.
Differences and relationship of heat and temperature


e.
Energy and nutrition


f.
Relating temperature scales


g.
Energy and chemical reactions

4.
Solutions


a.
Components of a solution

b.
Water as a solvent


c.
Formation of a solution and interactions between solute and solvent 



particles


d.
Ways of stating concentration, both qualitative and quantitative (% 



concentration and M)


e.
Properties of solutions, including osmosis and dialysis

5.
Acids and Bases


a.
Definitions and nomenclature of acids and bases


b.
Identifying conjugate acid-base pairs


c.
Strengths of acids and bases


d.
The auto-ionization of water and relationship to the pH scale


e.
Determining pH of solutions


f.
Common reactions of acids and bases


g.
Perform and acid-base titration and explain the usefulness of 




titrations


h.
Describe and identify buffer solutions

6.
Introduction to Organic Chemistry

a.
Define organic chemistry and describe bonding in organic 





compounds


b.
Identify functional groups and types of organic compounds


c.
Relate the structure of organic compounds to their physical 




properties


d.
Identify selected organic reactions (combustion, hydrogenation, 




hydration, oxidation of alcohols and aldehydes, dehydration, 




hydrolysis)

7.
Carbohydrates


a.
Chemical structure of carbohydrates


b.
Importance of chiral carbons in carbohydrates


c.
Chain and cyclic structures of carboydrates


d.
Hydrolysis of poly- and disaccharides into monosaccharides


e.
Structural differences of some polysaccharides and resulting 




functional differences

8.
Nucleic Acids


a.
Chemical structures of the components of DNA and RNA


b.
Structural differences and similarities between DNA and RNA


c.
Relationship between the structures of nitrogen bases and the 




formation of base pairs in the DNA double helix

9.
Lipids


a.
Types of lipids


b.
Physical properties of lipids


c.
Chemical properties of triacylglycerols


d.
Hydrolysis and saponification of triaclglycerols

10.
Amino Acids, Proteins and Enzymes


a.
 Functions of proteins


b.
Structures and chemical properties of amino acids


c.
Formation of polypeptides


d.
Levels of protein structure


e.
Relationship between structure and function of enzymes


f.
Factors affecting enzyme activity

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    CH-112
COURSE OUTLINE MAPPING CHART
Chemistry for Health Sciences
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	P

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





