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Course Code (CB01) : CHEM144

Course Title (CB02) : Fundamentals of Organic & Biochemistry

Department: Chemistry

Proposal Start Date: MJC Summer 2022

TOP Code (CB03) : (1905.00) Chemistry, General

CIP Code: (40.0501) Chemistry, General

SAM Code (CB09) : Non-Occupational

Distance Education Approved: No

Course Control Number (CB00) : CCC000216274

Curriculum Committee Approval Date: 10/07/2014

Board of Trustees Approval Date: 11/12/2014

External Review Approval Date: 01/01/2014

Course Description: Basic principles of organic and biochemistry for allied health majors. Topics include general
organic chemistry and biological chemistry as they apply to living systems. The laboratory
component will support the course topics including both qualitative and quantitative experiments,
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Discipline(s)

Course Coding

Basic Skill Status (CB08)

Course is not a basic skills course.

Course Special Class Status (CB13)

Course is not a special class.

 Allow Students to Gain Credit by
Exam/Challenge

Repeatability

0

Course Prior To College Level (CB21)

Not applicable.

Rationale For Credit By Exam/Challenge

No value

Type of Repeat

No value

 Allow Students To Audit Course

Course Support Course Status (CB26)

Course is not a support course

Associated Programs

and analysis of data.

Proposal Type: Mandatory Revision

Course update for periodic review.

Faculty Author: Gagandeep Dhaliwal

Master Discipline Preferred: Chemistry

Bachelors or Associates Discipline Preferred: No value

Grading

A-F or P/NP
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Transferability & Gen. Ed. Options

Course is part of a program (CB24)

Associated Program Award Type Active

CSU General Education Pattern Certificate of Achievement MJC Summer 2020 to MJC Summer 2021

General Studies: Emphasis in Natural
Sciences

A.A. Degree MJC Summer 2020

IGETC Pattern Certificate of Achievement MJC Summer 2020 to MJC Summer 2021

MJC-GE Pattern MJC-GE Pattern MJC Summer 2020 to MJC Summer 2021

Course General Education Status (CB25)

Y

Transferability

Transferable to both UC and CSU

Transferability Status

Approved

MJC General Education (MJC-
GE)

Categories Status Approval Date Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable.

Area A: Natural Sciences (MJC-GE:A) Approved No value No Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable. defined.

CSU General Education
Breadth Pattern (CSU-GE)

Categories Status Approval Date Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable.

Area B1:Physical Sciences (CSU-GE:B1) Approved No value No Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable. defined.

Area B3: Laboratory Activity (CSU-GE:B3) Approved No value

Intersegmental General
Education Transfer
Curriculum (IGETC) (for CSU
and UC)

Categories Status Approval Date Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable.

Area 5A: Physical Sciences (IGETC: 5A) Approved No value No Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable. defined.

Area 5C: Laboratory Activity (IGETC: 5C) Approved No value

C-ID: California's Course
Identification Numbering
System

Categories Status Approval Date Rationale (include Comparable Course,
C-ID Descriptor, etc. if applicable.
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Field Trips

Comparable Lower-Division Courses at UC/CSU v2

Chemistry (CHEM) (BIOT) *CCC Approved No value C-ID: CHEM 102

Field trips are required.

 Yes

 No

 Maybe

Courses numbered 100-299 require identification two comparable lower-division courses from CSU or UC from the current institutional
catalog (not schedule). At least one course from CSU, and if requesting/maintaining UC general elective transfer, one course from UC.
Please identify the CSU campus offering this course. (Term type is indicated in parentheses)

CSU, Stanislaus (SEM)

CSU Catalog Year

2021-2022

Provide the CSU course code (e.g., ENGL 1A) from the most current official Catalog (not schedule). Curriculum changes each year.

CHEM 2100

CSU Course Title

Chemistry and Biochemistry for Nurses I

Does course-to-course or lower-division, "major prep" articulation with this course exist for this academic year?

Yes

Select the institution that offers the second comparable course from CSU or UC. If seeking or maintaining UC transferability, you must
supply a UC campus. (Term type is indicated in parentheses)

UC Davis (QTR)

CSU/UC Catalog Year

2020-2021

Provide the CSU course code (e.g., ENGL 1A) from the most current official Catalog (not schedule). Curriculum changes each year.

CHEM 008A and CHEM 008B

CSU Course Title

Organic Chemistry: Brief Course

Does course-to-course or lower-division, "major prep" articulation with this course exist for this academic year?

Unsure

Select the institution that offers the third comparable course from CSU or UC. If seeking or maintaining UC transferability, you must
supply a UC campus if not already provided above. (Term type is indicated in parentheses)
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CSU, Fresno (SEM)

CSU/UC Catalog Year

2020-2021

Provide the CSU/UC course code (e.g., ENGL 1A) from the current official Catalog (not schedule). Curriculum changes each year.

CHEM 3B and CHEM 3BL

CSU Course Title

Introductory Organic and Biochemistry Introductory Organic and Biochemistry Laboratory

Does course-to-course or lower-division, "major prep" articulation with this course exist for this academic year?

Yes

Units and Hours

Summary
Minimum Credit Units (CB07) 4

Maximum Credit Units (CB06) 4

Total Course In-Class
(Contact) Hours

108

Total Course Out-of-Class
Hours

108

Total Student Learning Hours 216

Credit / Non-Credit Options

Course Credit Status (CB04)

Credit - Degree Applicable

Course Non Credit Category (CB22)

Credit Course.

Non-Credit Characteristic

No Value

Course Classification Code (CB11)

Credit Course.

Funding Agency Category (CB23)

Not Applicable.

Cooperative Work Experience Education
Status (CB10)

 Variable Credit Course

Weekly Student Hours Course Student Hours
In Class Out of Classs

Lecture Hours 3 6

Laboratory
Hours

3 0

Activity Hours 0 0

Course Duration (Weeks) 18

Hours per unit divisor 52.5

Course In-Class (Contact) Hours

Lecture 54

Laboratory 54

Activity 0
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Prerequisites, Corequisites, and Advisories

Requisite Skills

Units and Hours - Weekly Specialty Hours

Total 108

Course Out-of-Class Hours

Lecture 108

Laboratory 0

Activity 0

Total 108

Time Commitment Notes for Students
No value

Activity Name Type In Class Out of Class

No Value No Value No Value No Value

Prerequisite
CHEM143 - Introductory College Chemistry

Requisite Skills Description

Apply the principles of the scientific method
to solve basic chemical concepts and use
dimensional analysis for unit conversions.

CHEM 143 - Apply the principles of the scientific method to solve basic chemical
concepts.
CHEM 143 - Apply the principles of dimensional analysis to unit conversions.

Differentiate between pure elements pure
compounds homogenous and
heterogeneous mixtures chemical and
physical properties and changes.

CHEM 143 - Define and identify phases of matter.
CHEM 143 - Differentiate between pure elements pure compounds homogenous and
heterogenous mixtures.
CHEM 143 - Differentiate between physical and chemical properties and changes.
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Specifications

Use the periodic table of elements to
determine atomic number mass number
protons electrons neutrons molar mass
naming binary compounds. Classify elements
as metals nonmetals and metalloids.

CHEM 143 - Define subatomic particles cations anions and isotopes.
CHEM 143 - Identify atomic number and mass of an element on the periodic table.
CHEM 143 - Calculate molar mass. 
CHEM 143 - identify periodic trends between metals metalloids and nonmetals.

Balance chemical equations and use mole
ratios to determine percent yield.

CHEM 143 - Apply Avogadro’s number to mole and mass measurements.
CHEM 143 - Calculate molar mass.
CHEM 143 - Write balance chemical equation and identify type of equation.
CHEM 143 - Use molar ratios to calculate moles (or mass) of chemicals consumed or
produced as well as percent yield taking into account limiting reagents.

Differentiate between ionic and covalent
compounds and use Lewis structures and
VSEPR to predict shape of molecules.

CHEM 143 - Differentiate between ionic covalent and polar convalent bonds.
CHEM 143 - Write the Lewis dot structure and predict the shape (using VSEPR theory) of
chemical compounds.

Define normal boiling point normal melting
point and determine relative boiling points
based on intermolecular forces.

CHEM 143 - describe and identify intermolecular bonding.

Calculate molarity of a solution or use
molarity to determine moles of an element
or compound.

CHEM 143 - calculate molarity molality and osmotic pressure and osmolarity of a
solution.

Differentiate between strong and weak acids;
strong and weak bases calculate pH and (H+)
calculate the proper ratio of weak acid or
base to conjugate cation or anion to prepare
buffer solution of defined pH.

CHEM 143 - differentiate between strong and weak acids; strong and weak bases.
CHEM 143 - calculate pH and (H+).
CHEM 143 - calculate the proper ratio of weak acid or base to conjugate cation or anion
to prepare buffer solution of defined pH.

Use and identify standard chemical
equipment including graduated cylinder
pipet buret and Bunsen burner.

CHEM 143 - Apply chemical principles to laboratory procedures.

Methods of Instruction

Methods of Instruction (Typical) INSTRUCTIONAL METHODS

MOI 1. Relevant material is presented through class lectures and lecture/laboratory
demonstrations.

2. Students perform laboratory experiments that reinforce and expand upon concepts
discussed in lecture, under instructor supervision.
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Assignments (Typical)

Evidence of Workload for Course Units (Quantity)
1. Reading assignments from lecture text approximately
2. Chapter Review homework and/or recommended problems
3. Weekly preparation for laboratory including reading and pre-laboratory assignments
4. A complete record of all experimental work performed, and analysis of results

Evidence of Critical Thinking (Quality)
1. Homework:  

1. For each pair below, describe the intermolecular force and choose the compound with the higher melting point.
1. CH Cl and KCl
2. NaOH and CH CH OH
3. CH CH CH  and CH (CH ) CH

2. Draw the structure for each of the following compounds
1. 2-methylpentanal
2. formaldehyde
3. acetic acid

2. Exam question:
1. Give the name or the structure for each of the following.  If naming stereoisomers, be specific wth D-, L-, alpha-, or beta-

1. image of a structure with a chiral center, double bond and alkyl substiutent
2. beta-D-Galactose
3. a triglyceride made from two palmitic acids and one oleic acid
4. the amino acid valine - as if is found at physiological pH

3

3 2

3 2 2 3 2 5 3

Methods of Evaluation (Typical) Rationale

FORMATIVE EVALUATION 1. Examinations given at regular intervals throughout the semester
2. Assigned homework and/or quizzes given throughout the semester
3. Observation of laboratory technique and safety
4. Laboratory reports required after completion of each experiment
5. Identification of laboratory unknowns

SUMMATIVE EVALUATION 1. A comprehensive final examination

Equipment

No Value

Textbooks

Author Title Publisher Date ISBN

Timberlake General, Organic, and Biological
Chemistry: Structures of Life, 6th
edition

Pearson 2019 9780134762982

Other Instructional Materials

Description Student must purchase goggles from MJC Bookstore (Fog Gard Plus, ANSI Z87.1-1989, SEI
Certified)
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Textbook Exceptions and Supplementals

Materials Fees v2

Author No value

Citation No value

Online Educational Resources

Title of Other Material

Experiments for Chemistry 144: Fundamentals of Organic and Biochemistry 2020-

Who prepared or published this supplemental material?

Modesto Junior College

Publish date

2020

Are any of the textbook editions cited on this proposal considered "Classics" (typically with a publish date more than 5 years old)?

 Yes

 No

 Unsure

If yes, explain why this older text is used in the course. Reasons should focus on content only.

No Value

Is there a materials fee for this course?

No

Provide a cost breakdown for all items provided for a materials fee. Each item must become "tangible personal property" of student upon
payment of the fee and completion of the course.

No Value

Explain how these materials are related to the Student Learning Objectives for the course.

No Value

Explain how the materials have continuing value outside the classroom.

No Value

Is the amount of the material the student receives commensurate with the fee paid AND with the amount of material necessary to
achieve the Student Learning Objectives for the course AND provided as the district's actual cost?

No Value

If no is checked, explain why.

No Value

If the district is NOT the only source of these materials, explain why the students have to pay a fee to the district rather than supply the
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Learning Outcomes and Objectives

materials themselves. (Cost savings? Health/Safety? Consistency/Uniformity?)

No Value

Course Objectives

Correctly draw number of covalent bonds and lone pairs required by hydrogen, carbon, oxygen, nitrogen, sulfur, or halogen atom.

Predict bond angle and molecule geometry of molecules consisting of carbon, hydrogen, and oxygen atoms. Predict bond angles and geometries
associated with single, double, or triple bonds.

Name simple alkanes using IUPAC (systematic) nomenclature. Compare physical properties (such as boiling point) of two compounds from the same
family. Distinguish between the terms "conformation", "constitutional isomer", and "different chemical formula". Understand and utilize the line angle
method of drawing molecules.

Name simple alkenes and alkynes using IUPAC nomenclature. Distinguish between cis and trans alkenes. Recognize alkenes that do not exist as cis-
trans isomers. Predict correct product of addition to alkenes, utilizing Markovnikov's Rule if needed.

Name simple benzene derivatives using IUPAC nomenclature. Recognize the difference between benzene rings and cyclohexane rings. Predict correct
product of nucleophilic aromatic substitution onto benzene itself.

Name simple alcohols using IUPAC (systematic) nomenclature. Compare physical properties (such as boiling point and water solubility) of two
compounds from the same family or different families, including alcohols, ethers, or thiols. Predict correct product(s) of oxidation or dehydration of
alcohols.

Recognize tetrahedral stereocenters. Distinguish between chiral and achiral molecules. Tell the number of stereoisomers possible for a given chiral
molecule. Distinguish between types of stereoisomers (cis-trans, enantiomer, diastereomer). Determine the R or S configuration of a stereocenter.

Define acid and base. Provide the conjugate acid of a given base or the conjugate base of a given acid. Determine relative strength of two acids given
their Ka's or pKa's. Determine relative strength of two bases given their Kb's or pKb's. Given an acid-base reaction and strength of acids (or bases),
determine the acid, base, conjugate acid, conjugate base, and tell which side is favored.

Name simple amines using IUPAC (systematic) nomenclature. Identify aromatic and aliphatic amine and determine which class is more basic.

Name simple aldehydes and ketones using IUPAC (systematic) nomenclature. Predict correct products of some reactions of aldehydes and ketones.
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Name simple carboxylic acids, esters, and amides using IUPAC (systematic) nomenclature. Predict correct product(s) of some reactions of carboxylic
acids, esters, and amides.

Compare physical properties (such as boiling point and water solubility) of two compounds from the same family or different families, including
hydrocarbons, alcohols, ethers, thiols, amines, aldehydes, ketones, carboxylic acids, esters, and amides.

Recognize Fischer projections of simple carbohydrates, classify them as aldoses or ketoses, classify them as D or L sugars, determine the number of
carbons, and determine the number of stereocenters. Provide the aldonic acid, alditol, or uronic acid of a simple carbohydrate in Fischer projection
form. Recognize cyclic forms of sugars, classify them as aldoses or ketoses, classify them as pyranoses or furanoses, determine the number of
carbons, identify the anomeric carbon, and classify them as alpha or beta. Understand the differences in structure between common disaccharides
and polysaccharides.

Recognize the structures of common lipids such as triglycerides, glycerophospholipids, steroids, and eicosanoids. Identify the structural differences
between saturated, unsaturated, and trans fatty acids and determine how the differences affect their physical properties and the properties of the
triglycerides made with them. Predict the products of saponification or hydrogenation of a triglyceride.

Classify amino acids as non-polar, polar, acidic or basic. Predict the effect an acidic or basic amino acid will have on the pH of a peptide. Draw the
correct protonation state of an amino acid or peptide at a given pH. Tell the charge an amino acid or peptide will have at a given pH. Given a chart of
amino acids, draw a tri-peptide or tetra-peptide. Recognize the primary, secondary, tertiary, and quaternary structures of proteins. Identify the forces
that hold together these structures. List agents that can disrupt these forces and denature the protein.

Classify enzymes based on the type of reactions they catalyze. Recognize the way an enzyme's rate of catalysis responds to changes in enzyme
concentration, substrate concentration, pH, temperature, or inhibition. Define the following terms: active site, competitive inhibition, non-competitive
inhibition, allosterism, feedback regulation, cofactor, coenzyme, apoenzyme, substrate.

Identify the structural parts of a nucleoside or nucleotide. Identify the differences bewteen an RNA nucleotide and a DNA nucleotide. Identify the 3'
and 5' ends of a nucleotide. Given a sample strand of DNA, provide the complementary strand of DNA or the translated strand of mRNA. Given a
strand of mRNA and the genetic code, determine the protein produced by translation. Define the terms replication, transcription, translation, and
reverse transcription.

Lab Objectives

Demonstrate safe practice in the chemistry laboratory, including measures to prevent/control fire, explosion, contact with and or intake of hazardous
chemicals or fumes.

Demonstrate the ability to purify a mixture of chemicals by distillation. (The student shall demonstrate the ability to set up a distillation apparatus, use
a pipet, and to use a density measurement to characterize a liquid).

Demonstrate the ability to purify a mixture of chemicals by extraction.
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Demonstrate the ability to separate and identify components of a mixture by chromatography.

Investigate the solubilities and simple reactivities (eg. halogenation) of various hydrocarbons (alkanes, alkenes, arenes).

Investigate the solubilities and simple reactivities (eg. oxidation) of aldehydes

Investigate the solubilities of carboxylic acids.

Perform a Fischer esterification reaction.

Perform chemical tests (eg. Benedict’s test) to investigate the properties of carbohydrates.

Investigate the solubilities and simple reactivities (eg. halogenation as saturation test) of various lipids.

Investigate the simple reactivities (eg. denaturation) of proteins.

CSLOs

Expected SLO Performance: 0.0Solve abstract and complex chemical problems using organic and biochemical ideas and theories.

ISLOs
Core
ISLOs

Students will develop skills that aid in lifelong personal growth and success in the workplace. Students will be able to: Identify and assess individual
values, knowledge, skills, and abilities in order to set and achieve lifelong personal, educational, and professional goals. Practice decision-making that
builds self-awareness, fosters self-reliance, and nourishes physical, mental, and social health. Apply skills of cooperation, collaboration, negotiation, and
group decision-making. Exhibit quality judgment, dependability, and accountability while maintaining flexibility in an ever-changing world.

Students will be prepared to engage a global world while exhibiting a broad sense of diversity, cultural awareness, social responsibility and stewardship.
Students will be able to: Interpret and analyze ideas of value and meaning exhibited in literature, religious practices, philosophical perspectives, art,
architecture, music, language, performance and other cultural forms. Describe the historical and cultural complexities of the human condition in its
global context, including the emergence and perpetuation of inequalities and the interplay of social, political, economic and physical geographies.
Analyze and evaluate the value of diversity, especially by collaborating with people of different physical abilities and those with distinct linguistic,
cultural, religious, lifestyle, national, and political backgrounds. Demonstrate a pragmatics of ethical principles, effective citizenship, and social
responsibility through cross-cultural interactions, volunteerism, and civic engagement.

Students will generate and develop capabilities for creative expression and effective communication. Students will be able to: Articulate ideas through
written, spoken, and visual forms appropriately and effectively in relation to a given audience and social context. Utilize interpersonal and group
communication skills, especially those that promote collaborative problem-solving, mutual understanding, and teamwork. Mindfully and respectfully
listen to, engage with and formally respond to the ideas of others in meaningful ways. Plan, design, and produce creative forms of expression through
music, speech, and the visual and performing arts.

Students will develop critical and analytical thinking abilities, cultivate creative faculties that lead to innovative ideas, and employ pragmatic problem-
solving skills. Students will be able to: Analyze differences and make connections among intellectual ideas, academic bodies of knowledge and
disciplinary fields of study. Develop and expand upon innovative ideas by analyzing current evidence and praxis, employing historical and cultural
knowledge, engaging in theoretical inquiry, and utilizing methods of rational inference. Utilize the scientific method and solve problems using
qualitative and quantitative data. Demonstrate the ability to make well-considered aesthetic judgments.

Students will develop skills to effectively search for, critically evaluate, and utilize relevant information while demonstrating technological literacy.
Students will be able to: Effectively access information and critically evaluate sources of information. Analyze, synthesize and apply information
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practically and ethically within personal, professional and academic contexts. Identify, utilize and evaluate the value of a variety of technologies relevant
to academic and workplace settings.

Expected SLO Performance: 0.0
Describe key events in the development of organic and biochemistry and recognize that science is an evolving body of knowledge.

ISLOs
Core
ISLOs

Students will be prepared to engage a global world while exhibiting a broad sense of diversity, cultural awareness, social responsibility and stewardship.
Students will be able to: Interpret and analyze ideas of value and meaning exhibited in literature, religious practices, philosophical perspectives, art,
architecture, music, language, performance and other cultural forms. Describe the historical and cultural complexities of the human condition in its
global context, including the emergence and perpetuation of inequalities and the interplay of social, political, economic and physical geographies.
Analyze and evaluate the value of diversity, especially by collaborating with people of different physical abilities and those with distinct linguistic,
cultural, religious, lifestyle, national, and political backgrounds. Demonstrate a pragmatics of ethical principles, effective citizenship, and social
responsibility through cross-cultural interactions, volunteerism, and civic engagement.

Students will generate and develop capabilities for creative expression and effective communication. Students will be able to: Articulate ideas through
written, spoken, and visual forms appropriately and effectively in relation to a given audience and social context. Utilize interpersonal and group
communication skills, especially those that promote collaborative problem-solving, mutual understanding, and teamwork. Mindfully and respectfully
listen to, engage with and formally respond to the ideas of others in meaningful ways. Plan, design, and produce creative forms of expression through
music, speech, and the visual and performing arts.

Students will develop skills to effectively search for, critically evaluate, and utilize relevant information while demonstrating technological literacy.
Students will be able to: Effectively access information and critically evaluate sources of information. Analyze, synthesize and apply information
practically and ethically within personal, professional and academic contexts. Identify, utilize and evaluate the value of a variety of technologies relevant
to academic and workplace settings.

Students will develop critical and analytical thinking abilities, cultivate creative faculties that lead to innovative ideas, and employ pragmatic problem-
solving skills. Students will be able to: Analyze differences and make connections among intellectual ideas, academic bodies of knowledge and
disciplinary fields of study. Develop and expand upon innovative ideas by analyzing current evidence and praxis, employing historical and cultural
knowledge, engaging in theoretical inquiry, and utilizing methods of rational inference. Utilize the scientific method and solve problems using
qualitative and quantitative data. Demonstrate the ability to make well-considered aesthetic judgments.

Students will develop skills that aid in lifelong personal growth and success in the workplace. Students will be able to: Identify and assess individual
values, knowledge, skills, and abilities in order to set and achieve lifelong personal, educational, and professional goals. Practice decision-making that
builds self-awareness, fosters self-reliance, and nourishes physical, mental, and social health. Apply skills of cooperation, collaboration, negotiation, and
group decision-making. Exhibit quality judgment, dependability, and accountability while maintaining flexibility in an ever-changing world.

Expected SLO Performance: 0.0Identify and use chemical laboratory equipment and instrumentation.

ISLOs
Core
ISLOs

Students will develop skills to effectively search for, critically evaluate, and utilize relevant information while demonstrating technological literacy.
Students will be able to: Effectively access information and critically evaluate sources of information. Analyze, synthesize and apply information
practically and ethically within personal, professional and academic contexts. Identify, utilize and evaluate the value of a variety of technologies relevant
to academic and workplace settings.

Students will develop critical and analytical thinking abilities, cultivate creative faculties that lead to innovative ideas, and employ pragmatic problem-
solving skills. Students will be able to: Analyze differences and make connections among intellectual ideas, academic bodies of knowledge and
disciplinary fields of study. Develop and expand upon innovative ideas by analyzing current evidence and praxis, employing historical and cultural
knowledge, engaging in theoretical inquiry, and utilizing methods of rational inference. Utilize the scientific method and solve problems using
qualitative and quantitative data. Demonstrate the ability to make well-considered aesthetic judgments.

Students will be prepared to engage a global world while exhibiting a broad sense of diversity, cultural awareness, social responsibility and stewardship.
Students will be able to: Interpret and analyze ideas of value and meaning exhibited in literature, religious practices, philosophical perspectives, art,
architecture, music, language, performance and other cultural forms. Describe the historical and cultural complexities of the human condition in its
global context, including the emergence and perpetuation of inequalities and the interplay of social, political, economic and physical geographies.
Analyze and evaluate the value of diversity, especially by collaborating with people of different physical abilities and those with distinct linguistic,
cultural, religious, lifestyle, national, and political backgrounds. Demonstrate a pragmatics of ethical principles, effective citizenship, and social
responsibility through cross-cultural interactions, volunteerism, and civic engagement.

Students will generate and develop capabilities for creative expression and effective communication. Students will be able to: Articulate ideas through
written, spoken, and visual forms appropriately and effectively in relation to a given audience and social context. Utilize interpersonal and group
communication skills, especially those that promote collaborative problem-solving, mutual understanding, and teamwork. Mindfully and respectfully
listen to, engage with and formally respond to the ideas of others in meaningful ways. Plan, design, and produce creative forms of expression through
music, speech, and the visual and performing arts.

Students will develop skills that aid in lifelong personal growth and success in the workplace. Students will be able to: Identify and assess individual
values, knowledge, skills, and abilities in order to set and achieve lifelong personal, educational, and professional goals. Practice decision-making that
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Content

builds self-awareness, fosters self-reliance, and nourishes physical, mental, and social health. Apply skills of cooperation, collaboration, negotiation, and
group decision-making. Exhibit quality judgment, dependability, and accountability while maintaining flexibility in an ever-changing world.

Course Content

1. Alkanes
1. saturated hydrocarbons
2.  representation by Lewis and line structures, condensed formulas
3. hybridization and bonding
4. constitutional isomers
5. nomenclature
6. sources, uses
7. reactions
8. cycloalkanes
9. alkyl halides

2. Alkenes and Alkynes
1. unsaturated hydrocarbons
2. hybridization and bonding
3. geometric isomers
4. common and E, Z nomenclature
5. sources, uses of alkenes and alkynes
6. reactions
7. Markovnikov’s rule and regiochemistry

3. Aromatic hydrocarbons
1. the benzene ring
2. hybridization, electronic pi cloud
3. nomenclature
4. sources, uses
5. reactions
6. polycyclic aromatic hydrocarbons

4. Alcohols and ethers
1. functional groups
2. nomenclature
3. dipoles, intermolecular forces
4. diols and triols
5. sources, uses
6. reactions

5. Aldehydes and ketones
1. hybridization and bonding
2. carbon-oxygen bond polarity
3. nomenclature
4. sources, uses
5. reactions

6. Carboxylic acids and esters
1. hybridization and bonding
2. carbon-oxygen and oxygen-hydrogen bond polarities
3. nomenclature
4. dipoles, intermolecular forces
5. acidity, pK  and buffers
6. alpha-hydroxy acids
7. sources, uses
8. reactions

7. Amines and amides
1. hybridization and bonding
2. resonances structures
3. dipoles and intermolecular forces
4. nitrogen protonation and ion formation
5. sources, uses

a
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6. reactions
8. Stereoisomerism

1. chirality centers
2. plane polarized light, specific rotation and optical activity
3. enantiomers
4. R,S nomenclature
5. racemic mixtures
6. diastereomers
7. meso compounds

9. Carbohydrates
1. mono-, oligo and polysaccharides
2. aldoses and ketoses
3. Fischer projections
4. D and L designations
5. anomers and mutarotation
6. redox reactions of sugars
7. starch, glycogen and cellulose
8. complex polysaccharides

10. Lipids
1. simple lipids
2. compound lipids
3. steroids
4. fat soluble vitamins
5. lipoproteins
6. saturated and unsaturated lipids
7. hydrophobic and hydrophilic lipids
8. membranes

11. Amino acids and proteins
12. Structure vs. function

1. carboxyl, amino and variable groups
2. essential amino acids
3. D and L designations
4. amphoterism, isoelectric points
5. peptide linkages and cross linkages
6. primary, secondary, tertiary and quaternary structures
7. fibrous, globular proteins
8. chromatography and electrophoresis
9. enzymes

13. Nucleic acids
1. DNA and RNA bases
2. the sugar phosphate backbone
3. hydrogen bonding and the double helix
4. high energy nucleotides
5. DNA replication
6. protein synthesis and codons

 
 
 

Lab Content

Techniques and reactions selected from the following:
1. molecular models
2. distillation
3. extraction
4. melting point
5. hydrocarbons
6. reflux
7. chromatography
8. synthesis
9. carboxylic acids
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Recommended Course Content

Distance Education (DE) Addendum

Is this course being proposed for Distance Education? If so, select Yes below from the list in the dropdown and complete the questions. If
no, select No and skip all questions.

Yes

Modality Type:

Hybrid
Online (ECO)

Methods of Instruction:

Asynchronous Discussion
Viewing and Listening to Videos
Online Activities
Written Assignments
Reading Course Materials
Group Meetings/Review Sessions (hybrid only)
Synchronous Discussion
Facilitated Discussions
Quizzes, Exams, and Surveys

If Other is selected for Methods of Instruction, please describe:

No Value

Describe how the methods of instruction selected above will allow students to meet the course’s learning outcomes:

Students will be able to learn the appropriate content using an online approach, fine-tune their knowledge with face-to-face discussions
with the instructor, and practice techniques in the hands-on lab room. In ECO operations, the face-to-face discussions will be facilitated
by ZOOM, and the lab activities will be presented using videos, simulations, and other online activities.

10. titration
11. polymers
12. esters: esterification or hydrolysis
13. carbohydrates
14. lipids: triglycerides
15. proteins
16. electrophoresis

Recommended Course Content

No Value

Recommended Lab Content

No Value
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Describe how the methods selected will be presented in an accessible way (Title 5 §55206). For information about accessibility standards
in online classes, see the OEI Rubric, Section D (Copy this link and paste in a separate browser to visit OEI Rubric:
https://onlinenetworkofeducators.org/course-design-academy/online-course-rubric/)

Heading styles will be used in place of local formatting in order to ease navigation for screen readers. Lists will be built with bullet system
rather than manually. Hyperlinks will be meaningfully defined. Images will have meaningful captions. Slides will use built-in accessible slide
layouts, each slide will have a unique title, and all text will be visible in outline view. Video will be captioned. Spreadsheets will have
column and header labels, and will include descriptions. Accessibility checkers will be used.

Regular and Effective Contact (REC) Methods and Examples: Select the methods below that ensure regular effective contact (REC) will
take place among students and among students and faculty (Title 5 §55204) by being initiated by the instructor, regular and frequent,
and meaningful or of an academic nature. Select the methods of REC that may be used:

No Value

REC Among students: How will students interact with each other in the course? What methods will be used? Check all that apply.

Discussion Boards
Q & A Discussion Boards

REC Among students and faculty: How will faculty interact with students in the course? What methods will be used? Check all that apply

Announcements
Assignment Feedback
Discussion Boards
Email
Video Conferencing Technology (e.g. Zoom, MS Teams, etc...)
Q & A Discussion Boards
Office Hours
The Online Course Syllabus
Third-Party Tools (e.g. FlipGrid, VoiceThread, etc...)

Other Methods of REC among students and among students and faculty. Please describe and provide example(s).

Regular face-to-face or ZOOM meetings will be used to review and practice problem solving techniques.

In hybrid or teleclass courses, describe what parts of the course are done face-to-face and what parts are done online.

The labs will be face-to-face, as will exams and quizzes. A portion of the instruction will be done online, up to about 75-80% of
lecture/discussion time. In ECO, the course could be taught completely online.

Checkoff List

Does this proposal meet the five development criteria as stated in the CCCCO Program and Course Approval Handbook (PCAH)?

Yes

Are library resources needed for this course?
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No library resources are needed for this course.

Do you have any special concerns/needs or comments? If yes, describe.

No Value

Have you included documentation, if necessary, by uploading file(s) in the Cover Info tab? For example, advisory committee meeting
minutes, C-ID descriptor, etc.)

Yes, I have uploaded file(s).

If this is a new course, have you attached the completed class capacity form, with required approvals, and uploaded the file in the Cover
Info tab?

No, this is not a new course

If you are requesting Distance Education, did you complete the DE addendum tab?

Yes

If requesting transferability, have you completed the comparable courses field?

Yes

Add any additional comments you want reviewers to read.

No Value
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