	Contra Costa College


	Course Outline


	Department & Number
	BIOSC 140
	Number of Weeks
	18

	Course Title
	 Principles of Biology I             
	Lecture Hours By Term
	54

	Prerequisite
	BIOSC 106 and CHEM 120
	Lab Hours By Term
	54

	Challenge Policy                    
	BIOSC 106  Challenge exam
	*Hours By Arrangement
	0

	Challenge Policy                    
	CHEM 120 Documenting equivalent coursework via transcript
	Units 
	4.0


	*HOURS BY ARRANGEMENT: 
	0
	Hours per term. 

	           ACTIVITIES: (Please provide a list of the activities students will perform in order to satisfy the HBA requirement):

	


	COURSE/CATALOG DESCRIPTION

	This course is a general introduction to cells and their function, cellular metabolism and energetics, genetic material and its expression, classical genetics, and animal form, function, and development. Intended for transfer majors in biology. BIOSC 140 is not a pre-requisite for BIOSC 141. 


	COURSE OBJECTIVES:

	At the completion of the course the student will be able to:


	 Define and give examples of currently recognized Domains and Kingdoms.

	Identify and define the structure, function, and organismal distribution of carbohydrates, lipids, proteins, and nucleic acids. 

	 Identify, explain, and interpret the distribution, structure, and function of organelles and structures in eukaryotic cells. Compare and contrast the structure and functions of prokaryotic and eukaryotic cells. discuss the origin of prokaryotic and eukaryotic cells. Define and give examples of tissues, organs, and organ systems in animals and plants.

	 Define, interpret, and provide examples of the various kinds of passive and active transport occurring in cells.

	 Discuss the process of cellular reproduction in prokaryotic and eukaryotic cells. Identify, explain, and interpret the events and phases of mitosis and cytokinesis in both animal and plant cells. Compare and contrast mitosis with meiosis; identify, explain, and interpret the events and phases of meiosis. Explain the events of gametogenesis in male and female animals.

	 Discuss the roles of ATP, FADH, and NADH in aerobic cellular respiration. Define and interpret the overall chemical equation for cellular respiration. Discuss the events of glycolysis, the citric acid cycle, and electron transport, and the use of a proton gradient to generate ATP within mitochondria. Evaluate the yield of ATP molecules in respiration. Explain the process of fermentation in various prokaryotic and eukaryotic cells. Compare and contrast the generation of ATP and its yield in both fermentation and aerobic respiration.

	Define and interpret the overall chemical equation for photosynthesis. Discuss, compare, and contrast the molecular events of the light reactions and the Calvin Cycle. Discuss the functional anatomy of chloroplasts and leaves and their involvement in photosynthesis.

	 Define, explain, and interpret the basic vocabulary of genetics. Analyze and solve problems in Mendelian and non-Mendelian genetics. Define and explain mutations, and their molecular and cellular consequences.

	 Explain, interpret, and discuss the structure and function of DNA. Discuss the process of DNA replication. Explain, interpret, and discuss the encoding of genetic information in DNA, and how this is later expressed in transcription and translation. Compare and contrast these processes in prokaryotic and eukaryotic cells. Evaluate the timing of these events in the cell cycle. Explain and interpret those factors regulating the expression of genes in prokaryotic and eukaryotic cells. Discuss techniques of genetic engineering. 

	  Define, compare, and contrast the embryological features occurring amongst various animal lineages. Explain and discuss the origin, distribution, and fate of different germ layers and body cavities. analyze and apply these concepts in representative invertebrates and vertebrate animals.

	 Discuss and interpret different feeding methods in animals. compare and contrast the form and function of feeding and digestion in various invertebrates and vertebrates. Discuss the biochemical and metabolic modes of various micro- and macro-nutrients.

	 Explain, analyze, and interpret the anatomy and function of different animal respiratory systems. Compare and contrast the distribution, structure, and function of gas exchange surfaces in aquatic and terrestrial animals. Explain and interpret the structure and function of counter-current exchange mechanisms in fishes and birds. 

	 Define and discuss the structure and function of animal circulatory systems. Identify, explain, and discuss the structure and functions of blood, vessels, and hearts in the animal world. Compare and contrast various vertebrate patterns of circulation.

	 Explain and discuss the function of excretory systems. Identify, explain, and interpret the water-balance and osmotic problems faced by marine, freshwater, and terrestrial animals. Explain the structure and function of  various excretory systems in invertebrates and vertebrates. Explain and interpret the structure and function of vertebrate nephrons and kidneys.

	 Explain, discuss, and interpret cell-signaling systems as they operate in cells. Explain, discuss, and interpret the functions of various hormones and endocrine glands in invertebrates and vertebrates. Explain how these processes are involved in maintaining organismal homeostasis.

	 Discuss the general functions of nervous systems. Define, discuss, and interpret the structure and function of neurons. Compare and contrast the neural organization in various invertebrates and vertebrates. 

	 Discuss the form, function, and distribution of various sensory structures in the animal world. 

	 Analyze and explain the various support and skeletal systems in various invertebrates and vertebrates. Discuss the structure and function of different muscle types and how they make movement possible.

	 Discuss non-specific and specific organismal defenses against infection. Discuss and interpret the role of proteins and cells in non-specific defense. Explain the roles of B and T cells in the immune response of vertebrates.


STUDENT LEARNING OUTCOMES:
 Students will be able to demonstrate knowledge of the following key concepts:

	1). Structure and function of the four groups of organic molecules occurring in living organisms.

	2) Structure and function of organelles occurring in cells.

	3) Differences between anabolic and catabolic energy metabolism in cells.

	4) The inheritance and expression of alleles in different patterns of inheritance.

	5) The structure of DNA and its expression in protein synthesis.

	6) How systems in animal physiology are involved in maintaining organismal homeostasis.


  COURSE CONTENT (Lecture): 
	 Organismal diversity and classification

	 Structure and function of organic molecules

	 Cells, organelles, tissues, and organs

	 Cellular transport

	 Cellular reproduction: mitosis, meiosis, and cytokinesis

	 Cellular respiration and fermentation

	 Photosynthesis

	 Mendelian and non-Mendelian genetics

	 DNA structure, replication, transcription, and translation.

	 Applications of DNA technology

	 Embryology and development

	 Feeding mechanisms, digestion, and nutrition

	 Respiration and circulation

	 Water balance and excretion

	 Cell-signaling and endocrine systems

	 Neurons and nervous systems

	 Sensory structures and movement

	 Immune systems


 COURSE CONTENT (Lab): 
	 Enzymes and their activity

	 Cells, organelles, and tissues

	 Cellular reproduction

	 Embryology and development

	 Cellular energetics: respiration and photosynthesis

	 DNA electrophoresis

	 Field trip: animal diversity and feeding styles

	 Porifera and Cnidaria

	 Three phyla of worms

	 Arthropods

	 Chordate and vertebrate diversity and structure

	Fetal pig dissection


	METHODS OF INSTRUCTION:

	Lecture: 3 hours per week for 18 weeks

	Laboratory exercises, experiments, and field trips for 3 hours per week for 18 weeks


	INSTRUCTIONAL MATERIALS:


NOTE: To be UC/CSU transferable, the text must be dated within the last 7 years OR a statement of justification for a text beyond the last 7 years must be included. 

	Textbook Title:
	"Life: the Science of Biology"

	Author:
	D. Sadiva et al.

	Publisher:
	Sinauer McMillan  Publishing

	Edition/Date:
	10th (2013)

	Textbook Reading Level:
	College

	Laboratory Manual
	Lab Manual for BioSc 140 by C. Tarp

	Photo Atlas
	B. Adams and J. Crawley "Photographic Atlas for the Biology Laboratory"  (7th ed.)


OUTSIDE OF CLASS WEEKLY ASSIGNMENTS:

Title 5, section 55002.5 establishes that a range of 48 -54hours of lecture, study, or lab work is required for one unit of credit. For each hour of lecture, students should be required to spend an additional two hours of study outside of class to earn one unit of credit. 

· State mandates that sample assignments must be included on the Course Outline of Record.

	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments (Include detailed assignment below, if applicable)
	3


	Every lecture comes with assigned text readings. This is for one week during Fall 2013:
10/15
Tu*
 LAB: DNA electrophoresis; Lec: DNA structure and replication  Ch. 13

10/17  Th     LAB: electrophoresis con't   LEC: Expressing genetic information  Ch. 14 




	Weekly Writing Assignments (Include detailed assignment below, if applicable)
	1


	This would include field trip write-ups, observations of living organisms, and genetics problems. An example, from the  Fall 2013 syllabus:
  Genetics problems will be assigned and graded;  worth 30 points maximally.


	Weekly Math Problems (Include detailed assignment below, if applicable)
	


	


	Lab or Software Application Assignments (Include detailed assignment below, if applicable)
	2


	Virtually all labs have outside work associated with them. For example, a lab on DNA electrophoresis would have the following out-of-class work: measuring migration distances on an electrophoretic gel, constructing a standard curve of migration vs. size for known standards, calculating sizes of unknown fragments from the standard curve, cataloging the fragment sizes of a given unknown and using on-line resources to identify the unknowns. Then, all of this would be incorporated into a write-up that included a hypothesis, procedure, results, and analysis and interpretation.


	Other Performance Assignments (Include detailed assignment below, if applicable)
	


	


 STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)
	50
	%
	Exams

	10
	%
	Quizzes

	32
	%
	Laboratory write-ups 

	8
	%
	Other assignments such as organism observations and genetics problems


	  GRADING POLICY: (Choose LG, P/NP, or SC)

	 X
	Letter Grade
	
	Pass / No Pass
	
	Student Choice

	90% - 100% = A 
	70% and above = Pass
	90% - 100% = A

	80% -   89% = B      
	Below 70% = No Pass                                   
	80% -   89% = B

	70%  -  79% = C     
	
	70%  -  79% = C

	60%  -  69% = D    
	
	60%  -  69% = D

	Below   60% = F  
	
	Below   60% = F

	or

	70% and above = Pass

	Below 70% = No Pass

	Prepared by:
	Chris Tarp


	Date: 
	3/29/2014
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