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Course Description:  
Organic and biochemistry. Designed for students in nursing, allied health fields and in liberal arts.
Course Objectives:
Introduce students to organic and biochemistry. 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.

· Present and analyze methods of problem solving.

· Explain ways that atoms bond together and how to write chemical formulas, particularly organic and biochemical molecules.

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

· Demonstrate writing chemical equations for organic and biochemical 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.
Student Learning Outcomes:
Upon successful completion of this course, student should be able to:

· 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)
· 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, 11 seminar and 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/No Pass
Prerequisites:   
Pass CH-105
Major Topic Outline: 
1. Hydrocarbons and Alkyl Halides

· State or recognize a definition of organic chemistry.  Describe the scope and domain of organic chemistry.

· List and describe the types of bonds (single, double, triple) that can exist between C, O, N, H, and the halogens.

· Distinguish between empirical, molecular, structural, condensed structural, and skeletal formulas of an organic compound and determine one from another given appropriate information.

· Distinguish between the actual shape of a molecule and its representation on paper.

· Determine the shape of a molecule and construct models of organic molecules, given the structural formula or condensed structural formula (and vice versa).

· Relate molecular size and weight to melting and boiling points of alkanes and alkyl halides.

· Relate intermolecular bond type and molecular size of alkanes and alkyl halides to their ability to dissolve in one another and water.

· Describe the structural features of the groups of organic compounds called the alkanes and alkyl halides.

· Give a definition of structural (constitutional) isomerism.

· Write out the IUPAC name of a simple alkane or alkyl halide given the structural formula.

· Write the structural formula of a simple alkane or alkyl halide given the IUPAC name.

· Use appropriate chemical tests to detect the presence of halo groups (F‑, Cl‑, Br‑, or I‑).

· Describe what happens in a substitution reaction.  Identify, recognize, and give examples of such.

· Explain how infrared spectra can be used to identify organic compounds.

2. Unsaturated Hydrocarbons and Polymers

· Describe what is meant by "hybrid orbitals" and "hybridization."  Relate the type of hybridization of a particular carbon atom to the geometry of the atoms bonded to that carbon atom.

· Describe what is meant by sigma (σ) and pi (π) bonding and identify such bonding in structural formulas.

· Give a definition of geometric (cis-/trans-) isomerism.

· Give and recognize examples of alkenes, alkynes, and aromatic compounds.

· Write out the IUPAC name of a simple alkene, alkyne, or aromatic compound given the structural formula.

· Write the structural formula of a simple alkene, alkyne, or aromatic compound given the IUPAC name.

· Explain why alkenes, alkynes, and aromatic compounds are insoluble in water.

· Relate molecular size and weight to melting and boiling points of alkenes, alkynes, and aromatic compounds.

· Describe what happens in an addition reaction.  Identify, recognize, and give examples of such.

· Describe what happens in a substitution reaction.  Identify, recognize, and give examples of such.

· Describe what happens in the polymerization reaction of an alkene.  Identify, recognize, and give examples of such.

· Use appropriate chemical tests to detect the presence of the following functional groups in the lab:  double or triple bonds and benzene rings.

· Use infrared spectra to help identify the following types of organic compounds:  alkenes, alkynes, and aromatic compounds.

3. Alcohols, Aldehydes and Ketones

· Recognize alcohols, aldehydes, and ketones from their formulas.  Also, name and identify their functional groups.

· Derive the names of simple alcohols, aldehydes, and ketones from their formulas.

· Write the structural formulas of simple alcohols, aldehydes, and ketones given the IUPAC name.

· Explain why the molecules of alcohols, aldehydes, and ketones are polar and how this affects their melting points, boiling points, and solubility in water.

· Perform laboratory tests for alcohols (primary and secondary) and aldehydes.

· Use infrared spectra to help identify the following types of compounds:  alcohols, aldehydes, and ketones.

· Describe at least one way that each of these oxyorganic compounds can be synthesized from other compounds.  Write equations for those reactions.

· Construct models of these oxyorganic compounds given their structural formulas or name (and vice versa).

· Classify reactions as oxidation, reduction, intramolecular dehydration, intermolecular dehydration, hydrolysis, or addition reactions.

4. Carboxylic Acids, Esters and Ethers

· Recognize carboxylic acids, carboxylate salts, esters, and ethers from their structural formulas or condensed structural formulas.  Name and identify their functional groups.

· Derive the names of simple carboxylic acids, carboxylate salts, esters, and ethers from their structural formulas.

· Write the structural formulas of simple carboxylic acids, carboxylate salts, esters, and ethers, given the IUPAC name.

· Describe, draw and recognize the molecular structure of fatty acids, triglycerides, fats, oils, and soaps.

· Construct models of oxyorganic compounds, given their structural formulas or name (and vice versa).

· Perform laboratory tests for carboxylic acids.

· Use infrared spectra to help identify the following types of organic compounds:  carboxylic acids and esters.

· Describe at least one way that each of these oxyorganic compounds can be synthesized from other compounds.  Write equations for these reactions.

· Classify reactions as oxidation, reduction, intramolecular dehydration, intermolecuar dehydration, hydrolysis, or addition reactions.  Give examples of these types of reactions and write equations for them.

5. Amines, Amides and Amino Acids

· Recognize amines, amides, and amino acids (α‑amino acids in particular) from their formulas.  

· Name simple amines, amides, and amino acids given the formulas.  

· Draw structural formulas for simple amines and amides given the names.

· Describe how nitrogen‑containing molecules can participate in hydrogen bonding and act as bases.

· Identify amines using laboratory tests.

· Describe how amide bonds (or peptide linkages) are formed and how they can be broken.

· Recognize an asymmetric (chiral) carbon atom in the formula of a compound.

· Recognize heterocyclic compounds given their structural formulas.  Distinguish between aromatic, polycyclic, and heterocyclic compounds.

· Identify an organic chemical by using infrared spectra and by performing appropriate chemical tests on the sample.

6. Lipids

· Describe the chemical and physical properties of water that account for its central role as a solvent and as a temperature moderator in living systems.

· Given the structural formula or the type of compound, classify biological molecules as hydrophilic or hydrophobic and describe the kinds of intermolecular bonding important to both kinds.

· Describe the class of biochemicals called lipids.  List the various kinds of lipids and describe the characteristic features of each type.

· Give two examples of lipids that are not fats or fatty acids.

· Recognize, by their structures, the fatty acids and the neutral fats.

· Describe the structure and function of cell membranes.

· Describe the role of fats as energy sources.  Describe the process by which fats and fatty acids are oxidized to form CO2 and H2O and release energy.

· Describe the process by which fats and fatty acids are generated.

· Describe the role of chemicals like NAD+ and FAD in the oxidation of fats.

· Describe the role of ATP in storing/transferring energy in living things.  Describe the reactions involved in its uptake and release of energy.

7. Carbohydrates

· Recognize names of carbohydrates from their common ending; describe the chemical composition of carbohydrates; and know their major functions in living organisms.

· Draw the complete structure of D‑glucose, both its straight chain and its α and β cyclic forms.  Know the numbering system for the carbon atoms.

· Draw the complete structure of D-fructose, both its straight chain and its α and β cyclic forms.  

· Draw the complete structure of sucrose.  

· Describe the structure and function of the polysaccharides starch, cellulose, and glycogen in terms of the nature of their monomers and the types of bonds between the monomeric units.  

· Outline the metabolic processes that comprise the carbohydrate "life cycle" and describe the energy changes that accompany them.  Know the overall reactions and the roles of both photosynthesis and respiration.

· Describe the process by which plants generate glucose.

· Describe the process by which plants and animals convert glucose into CO2 and H2O and release energy.

· Compare fats and carbohydrates as energy sources.

8. Proteins

· Recognize the names of the 20 common amino acids and, given the structure of its side chain, be able to draw the complete structure of an amino acid.

· Describe the processes by which dietary protein is converted into human protein.

· Describe how amino acids are joined by peptide bonds to make a protein molecule and know the kinds of reactions involved in making and breaking these bonds.  Define and recognize descriptions of the primary, secondary, tertiary and quaternary structure of a protein.

· Know the four major classes of proteins and be able to describe, in general terms, the function of the proteins in each class.

· Describe the role of proteins in maintaining the pH of various body fluids.

· Be able to draw the oxygen binding curve for hemoglobin and describe how this protein supplies oxygen to the tissues.

· With respect to enzymes, define what is meant by the terms active site, substrate, competitive inhibition and feedback inhibition.

· Describe in general terms how and why many enzymes couple the hydrolysis of ATP to the reactions they catalyze.

· Describe the process by which protein can be metabolized to provide energy.

9. Nucleic acids

· Describe the bonding arrangement of the base, sugar, and phosphate in a mono‑nucleotide unit.

· Describe the structure and function of the so-called high energy nucleotides.

· Describe how individual mononucleotide units form a single strand of polynucleotide and how two single strands are joined in a double helix.  Know which bases form hydrogen bonds to one another in the double helix.

· Describe the difference between the compositions, structures and functions of DNA and RNA.

· Define replication and describe how it is directed by the hydrogen bonding in the DNA double helix.

· Describe, in general terms, how DNA governs cell behavior.

· Use a genetic code table to determine the amino acid sequence dictated by a section of a nucleic acid strand.

· Define gene and describe its relationship to DNA.

· Describe the processes of transcription and translation.

· Describe the technique of genetic engineering and give an example of its use.  Be able to discuss potential problems, both practical and ethical, with genetic engineering.

· Describe the kinds of changes (not the specific steps) that occur in photosynthesis.

· Recognize the structure of common carbohydrates and describe how that structure allows them to bond together to form polysaccharides such as starch and glycogen for food storage and cellulose for plant growth and structure.

· Describe how the structure of amino acids allows them to bond together to form proteins.

· Recognize and describe the structure of proteins and peptides.

· Describe several functions that proteins serve.

· Describe the kinds of chemical bonds that are broken when food (starch and protein) is broken down to be used.

· Describe how electron-transfer (oxidation-reduction) reactions are involved in storing energy in food and retrieving energy from food.

· Describe the reaction by which ATP provides energy.

· Describe the bonding that joins phosphoric acid, pentose, and heterocyclic bases together to form nucleotides, DNA, RNA and ATP.

· Describe the bonding that holds the two strands of DNA together.

· Describe the primary structure of DNA and RNA.

· State the primary function of DNA in living cells.

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    CH-106
COURSE OUTLINE MAPPING CHART
Introductory Chemistry
 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.
	

	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.
	

	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





