Industry Sector:  Health Science and Medical Technology    Career Pathway: Biotechnology        Grade Level: High School 

Course Title:  Healthcare Essentials      Course#: 2641   CBEDS#: 4225  School: SUHSD  
	Critical Competencies/Skills/Concepts
	Course Description

	· Demonstrates knowledge of Health Care Practices, philosophies, technologies and the integration of delivery systems

· Demonstrates a basic understanding between microorganisms and disease

· Demonstrates knowledge of OSHA regulations which are mandated for the employer and the employees in the healthcare setting

· Demonstrates knowledge of commonly used medical terminology and abbreviations

· Attains awareness of advanced careers and educational opportunities in Health Care.
	This course provides entry level training consisting of modules covering Strategies for Success, Medical Terminology, Interpersonal Dynamics, Computer Literacy, Socio-economics, Safety and Health Maintenance, Body Structure and Function, Growth and Development, Ethical and Legal Responsibilities and Employment Literacy. Basic Skills testing will be done at the first class meeting. Approximately 100 hours are needed to complete this course.


Industry Sector:  Health Science and Medical Technology    Career Pathway: Biotechnology        Grade Level: High School 

Course Title:  MultiMedia Productions      Course#: 579818  CBEDS#: 5730  School: SUHSD  
	Critical Competencies/Skills/Concepts
	Course Description

	· Work on teams, teach others, serve customers, lead, negotiate and work well with people from culturally-diverse backgrounds.
· Acquire and evaluate data, organize and maintain files, and interpret and communicate information, as well as use computer to process scientific information.
· Student will organize and plan a professionally structured web site using online file management techniques. 

· Student will identify and demonstrate web site organization by creating a basic web site with a template and hyperlinks. 

· Student will demonstrate and apply effective web site planning and navigation tools by creating storyboards and a sitemap and navigation bars for a variety of web sites. 

· Student will classify the types of hyperlinks and interpret a variety of situations to produce web sites using hyperlinks appropriately. 

· Student will identify web image formats and perform basic image creation and editing. 

· Student will describe and produce frames-based web site layouts and will compare these with table-based sites for accessibilty. 

· Student will demonstrate and apply web publishing skills by successfully uploading web sites to server through Dreamweaver and through File Transfer Protocol (FTP), and by maintaining files remotely. 
	Students in the Science, Technology, and Research (STAR) course will form an interdisciplinary approach to Biotechnology by utilizing the Multimedia Production competencies to learn, experience, and reteach biotechnology standards.  Projects will include, but are not limited to, video productions on scientific concepts, PowerPoint presentations on key science topics, graphic designs using Adobe Illustrator/Photoshop, electronic interactive learning games, designing models, or constructing informational documents related to Biotechnology. Provides hands-on introduction to creating dynamic Web pages. State-of-the-art Web technology which includes links, images, animation, backgrounds, borders, rollovers, and hot spots. Emphasizes basic Web layout and design, typography, and accessibility. Stresses ability to upload, test, and quality check your Web sites.


Industry Sector :  Health Science and Medical Technology  Career Pathway:  Diagnostic Services Grade Level:    9                9
Course Title: Medical Biology            Course #: 92105   CBEDS: 2603    School:  Castle Park High School          
	Critical Competencies/Skills/Concepts
	Course Description

	· Demonstrates skills and knowledge necessary to set up a controlled experiment, utilizing appropriate scientific tools, communicating possible sources of experimental error, differentiating between hypothesis and theory.

· Describes the 4 major classes of macromolecules, including their chemical structure, significance for human health, and the role of enzymes as protein catalysts in living organisms. 

· Compares prokaryotic and eukaryotic cells and explores organelle structure and function in metabolic activities, cell transport, and in protein synthesis.

· Explains how photosynthetic organisms capture sunlight by chloroplasts and produce sugar and oxygen as a by-product.

· Compares the structures of DNA and RNA and their role in semi-conservative replication, transcription, and translation. 

· Examines applications of DNA biotechnology in forensics, medicine and agriculture by performing bacterial transformation, protein purification, and gel electrophoresis.

· Predicts probable outcomes of phenotypes by examining dominance versus recessive using a Punnett square.

· Demonstrates knowledge that small fluctuations in biodiversity, population size, nutrient (biogeochemical) cycles, and interrelationships within a food web can have a significant impact on an ecosystem.

· Examines the evidences that support the theory of evolution and the role that genotypes and phenotypes play in the survival of organisms which then pass those favorable traits on to their offspring.

· Describes and analyzes the anatomy and physiology of the human body systems.
	Medical Biology is a gateway course to studies for many career pathways within the healthcare profession.  One of its primary goals is to prepare high school students for future coursework in science and medicine while providing a learning environment that is relevant and contextualized.  Medical Biology is a D-elective science course that fulfills the Life Science high school graduation requirement and is based on the California State Standards in Biology.  Students not only learn the basic principles of Biology that have been outlined by the California Department of Education standards committee, but they are also encouraged to make connections between the content standards and the real-world applications in the healthcare community to which they relate.  Students in Medical Biology experience project-based curriculum, interdisciplinary collaboration, hands-on inquiry activities, guest speakers from the healthcare community, and field trips which are designed to prepare students for potential internship opportunities in the following years.  Medical Biology has been implemented as an essential course in the Science Innovation pre-Academy sequence. 



Industry Sector: Health Science and Medical Technology Career Pathway:  Diagnostic Services Grade Level:     11                11         
Course Title: Medical Chemistry         Course #:       92111  CBEDS:     2607          School: Castle Park High School 
	Critical Competencies/Skills/Concepts
	Course Description

	· Demonstrates skills and knowledge necessary to set up a controlled experiment, utilizing appropriate scientific tools, communicating possible sources of experimental error, explaining results using logic and evidence, differentiating between hypothesis and theory, and recognizing the importance of accumulating evidence.

· Demonstrates knowledge of atomic and molecular structure in terms of their components and their characteristic trends as indicated on the periodic table.  

· Demonstrates knowledge regarding the role of electrons in chemical bonding and in the intermolecular attraction between atoms.

· Balances chemical equations and calculates mole conversions by utilizing the molecular weight, Avogadro’s number, and volume of gas at standard temperature and pressure.

· Demonstrates knowledge of the characteristics describing acids, bases and salts and their role in homeostasis.

· Explains how the kinetic molecular theory leads to the dissolving process of a solute and solvent.

· Explains how energy is exchanged or transformed in chemical reactions and physical changes of matter through random molecular motion and endothermic chemical processes.

· Describes how LeChatelier’s principle helps predict the forward and reverse reactions of a chemical process due to changes in concentration, temperature and pressure.

· Demonstrates knowledge of nuclear processes that alter the nucleus of the atom including the penetrating ability of alpha, beta and gamma particles; radioactive decay, and; the role of isotopes in nuclear reactions.
	Medical Chemistry is a gateway course to studies for many career pathways within the healthcare profession.  One of its primary goals is to prepare high school students for future coursework in science and medicine while providing a learning environment that is relevant and contextualized.  Medical Chemistry is a D-elective science course that fulfills the Physical Science high school graduation requirement and is based on the California State Standards in Chemistry.  Students not only learn the basic principles of Chemistry that have been outlined by the California Department of Education standards committee, but they are also encouraged to make connections between the content standards and the real-world applications in the healthcare community to which they relate.  Students in Medical Chemistry experience project-based curriculum, interdisciplinary collaboration, hands-on inquiry activities, guest speakers from the healthcare community, and field trips which are designed to prepare students for potential internship opportunities in the following years.  




Industry Sector:  Health Science and Medical Technology    Career Pathway: Biotechnology        Grade Level: High School 

Course Title:  Biotechnology       Course#:  92683___   CBEDS#: __4288_  School: Castle Park High School  

	Critical Competencies/Skills/Concepts
	Course Description

	· Explain the types of jobs in the biotechnology field and the education levels required for those careers.

· Explain what a genetically modified organism is.

· Prepare buffers and solutions. Demonstrate the techniques of dilution and serial dilution.

· Explain the process of protein synthesis. 

· Describe the characteristics of lipids, carbohydrates, proteins, and nucleic acids.

· Compare and contrast prokaryotes and eukaryotes. 

· Explain and demonstrate how DNA is modified using restriction enzymes to make recombinant DNA molecules useful in biotechnology.

· Demonstrate proficiency with the following: micropipetting, analysis of solutions using a Spec 20, DNA gel electrophoresis, protein electrophoresis, restriction digests, PCR, bacterial transformation, and protein purification via affinity chromatography.

· Demonstrate and practice the following: media preparation, aseptic technique, sterilization, bacterial growth curve, plating, storage of stocks, and analysis of bacterial plates. 
· Explain the use of antibodies in technology such as ELISA.

· Use the Protein Data Bank to study the biochemical properties of proteins.

· Maintain a scientific laboratory notebook.
	This course provides students with the theoretical background knowledge and practical skills needed in a basic biotechnology lab setting. Heavy emphasis is placed on learning concepts by conducting experiments and analyzing data. The first semester focuses on basic skills and biological theory while the second semester focuses on application of skills learned for more advanced topics.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Intermediate Algebra II  Course#: Math 70  TOPS: 1701.00  School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Classify functions and one-to-one functions, and will use function notation to algebraically combine and compose functions.
· Demonstrate basic graphing calculator skills, including finding zeros of functions, approximating solutions to equations, and solving 2x2 and 3x3 linear systems using matrix methods.

· Identify and describe domain, range, and x- and y- intercepts algebraically and from a graph.

· Recognize, graph, and distinguish characteristics of the following types of equations and inequalities: line, polynomial, parabola, circle, ellipse, hyperbola, basic radical function, basic rational function, absolute value function, exponential function, and logarithmic function.

· Identify quadratic equations and then solve by factoring, completing the square, and quadratic formula.

· Identify and then solve non-linear equations cubic equations, radical equations and rational equations.

· Appraise properties and definitions of exponentials and logarithms to manipulate exponential and logarithmic expressions and to solve exponential and logarithmic equations.


	Emphasizes advanced concepts, including algebra of functions, function composition, inverse functions, exponential and logarithmic functions, radical functions, and rational functions. Covers conics, quadratic, cubic equations, systems of equations, inequalities, matrix methods, sequences, and series. The graphing calculator will be used to graph and analyze functions. Requires graphing calculator.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Principles of Biology Course#: BIO 100  TOPS: 0401.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Apply the scientific method by contrasting forms of logic, types of research, differences between a scientific hypothesis, theory and law, by forming questions, hypotheses, and predictions; by interpreting data and forming conclusions; as well as by designing experiments.
· Describe and analyze the characteristics shared by all living organisms as well as the increasing complexity, synergistic and emergent properties of biological systems.

· Compare and contrast prokaryotic and eukaryotic cell structure, analyze the structure and function of organelles of eukaryotic cells, and examine the evolution of the endomembrane system and the mitochondrion and chloroplast.

· Describe and analyze the major processes of chemosynthesis and photosynthesis, as well as explain and discuss the importance of photosynthesis to the ecosystem and to global levels of carbon dioxide (global warming).

· Compare and contrast the structure of DNA and RNA, explain and describe the steps of DNA duplication, transcription, and translation, as well as analyze and explain the roles of DNA, mRNA, rRNA, tRNA, ribosomes, and amino acids in protein synthesis.

· Examine and describe applications of DNA biotechnology in forensics, medicine and agriculture, and assess or debate various social, ethical, political, monetary, environmental, and evolutionary ramifications of biotechnology and bioinformatics.
	Surveys the basic processes of biology which are common to all organisms. Includes scientific method, biomolecules, cellular organization, structure, function, metabolism, and reproduction, genetics, evolution, taxonomic classification, ecology of plants and animals, and current events involving biology. Not intended for biology majors.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Principles of Biology Lab   Course#: BIO 101  TOPS: 0401.00  School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Demonstrate proper laboratory safety. 
· Make measurements using the metric system.
· Use the scientific method to collect data; form questions, hypotheses, and predictions; design experiments; as well as analyze data and assess results.

· Identify and explain the function of various parts of a microscope, prepare and focus slides, and use a dissecting scope.

· Perform and interpret results of various experiments related to physical properties of water and explain the nature of hydrogen bonds, adhesion, and evaporation.

· Participate in one activity designed to focus on either the reproductive, embryonic development, circulatory, digestive, or nervous system. 
· Identify examples of bacteria, protistans, and fungi, as well as distinguish the key characteristics and adaptations of each group. 
· Demonstrate the process of natural selection by analyzing changes in the frequency of selected alleles within a population reflecting principles of evolution, and discuss types of environmental change that might impact natural selection. 
· Participate in a field trip to a local ecosystem to study its community of species and its environmental features, to determine its function and structure, and assess the extent and forms of human impact on the ecosystem. 
	Provides laboratory experience to supplement Biology 100. May require field trips during laboratory periods.


 Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  DNA Science I Course#: BIO 205  TOPS: 0430.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Identify and describe atoms, elements, molecular, compounds, and analyze and describe their bonding properties and interactions.

· Compare and contrast the characteristics, properties, interactions and behaviors of proteins, carbohydrates, lipids, and nucleic acids.

· Describe and analyze enzymes' structure and function as catalytic molecules.

· Identify and describe cellular structure and function.
· Identify, describe, construct and analyze the structure and function of DNA and RNA in the cell. 
· Compare and contrast DNA replication, transcription, and translation in prokaryotic and eukaryotic cells. 
· Describe and explain the functions and importance of genes, chromosomes, and gene expression. 
· Analyze and debate the ethical, legal, and social implication of the Human Genome Project's outcomes.
· Define Bioinformatics, as well as describe and explain the bioinformatic tools of the National Center of Biotechnology Information (NCBI) and the Protein Data Base (PDB). 
	Provides theoretical background useful in the biotechnology job market or for a bachelor's degree in biology.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Introduction to Biological Research Course#: BIO 229  TOPS: 0430.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Identify and demonstrate general lab safety, lab notebook record keeping, use of measurement skills tools, and the metric system.

· Practice lab procedures using appropriate safety precautions and proficiency leading to reproducible results.

· Demonstrate acid/base principles, and practice pH measurement and titration, and prepare buffers. 
· Analyze and explain the principles of light, light absorption, and transmission using the spectrophotometer, and demonstrate the ability to make measurements using light. 
· Demonstrate and practice the following microbiological procedures: media preparation, aseptic technique, sterilization, bacterial growth curve, plating, storage of stocks, and analysis of bacterial plates. 
· Demonstrate and practice the following separation methods and purification procedures used in molecular biology: centrifugation, extraction (phase separation), electrophoresis, plasmid DNA isolation, genomic DNA isolation, agarose gel electrophoresis, chromatography, protein purification, and SDS-PAGE. 
· Demonstrate and apply bacterial transformation with recombinant plasmid DNA, and analyze transformation results. 
· Analyze protein data. 
· Describe the following laboratory management procedures: ordering supplies, maintaining inventory, and budgeting. 
	Introduces biological laboratory skills, safety procedures, disposal of laboratory waste materials; experimental design and data analysis; preparation of laboratory reagents; aseptic technique, chromatography and electrophoresis; maintenance of laboratory records, library research, resume writing; and management of a research laboratory.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Preparation For General Chemistry Course#: Chemistry 170  TOPS: 1905.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Perform both metric-to-metric and English-to-metric conversions.
· Demonstrate and apply an understanding of the meaning of such terms as atomic number, mass number, isotope, and electron configuration relative to specific atoms. 
· Demonstrate and apply knowledge of the underlying principles of the periodic table, the position of specific elements in it, and the trends of simple properties for such elements. 
· Draw Lewis electron dot diagrams for simple molecules and ions. 
· Demonstrate and apply knowledge of the nomenclature of simple ionic and molecular compounds and differentiate between underlying structures of such. 
· Solve a variety of problems involving mass, mole, number of particles, density and volume transformations. 
· Balance chemical equations and perform simple stoichiometric calculations. 
· Describe a gas sample using the concepts of kinetic molecular theory. 
· Solve basic gas law problems. 
· Identify the type of reaction and predict the reaction products, given the name or formula of the reactants. 
· Write the equilibrium constant expression from any appropriate equation, and do simple calculations involving concentrations and equilibrium constants. 
· Perform a required number experiments, interpret the results of the experiments in writing, and demonstrate and apply knowledge of basic laboratory procedures and safety. 
	Introduces general chemistry that serves to establish a framework of vocabulary, principles, concepts, laboratory techniques, and problem-solving skills to prepare the student to complete successfully the more intensive general chemistry sequence


 Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  General Chemistry   Course#: Chemistry 200  TOPS: 1905.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Demonstrate and apply an acquisition of a chemical vocabulary. 

· Describe and apply the methods of science, including approaches to gathering both qualitative and quantitative information and the correct reporting of data. 

· Demonstrate and apply a knowledge of nomenclature and formula writing; by writing, balancing and interpreting chemical equations. 

· Analyze and solve stoichiometric problems, including those involving gases and solutions. 

· Define and apply the principal laws governing the behavior of gases, explaining the assumptions and limitation of those laws and calculate various quantities using these laws. 

· Identify and analyze the essential features of atomic structure, including the historical evidence that led to the current understanding of those features, and relate the structure to the periodic table. 

· Draw and interpret Lewis diagrams and compare alternate theories of chemical bonding. 

· Analyze and correlate molecular models with their two- and three-dimensional representations, discussing how molecular geometry influences chemical properties.

· Identify and describe acids and bases according to Arrhenius, Bronsted-Lowry, and Lewis theories. 

· Measure and calculate the pH of aqueous solutions of acids, bases, salts, or combinations of these. 
· Collect data, evaluate experimental results, and write conclusions based on those results. 
	Covers methods of chemistry, formulas and equations, chemical calculations, states of matter, periodic law, atomic structure and chemical bonding, gases, thermochemistry, equilibrium, and acids and bases. Laboratory stresses quantitative methods, including gravimetric analysis and titrimetry, use of instrumentation, including spectrophotometers, pH meters, multimeters, and error analysis.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  DNA Science II   Course#: BIO 206  TOPS: 0430.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Review the topics addressed in BIOL 205, including but not limited to the following: chemistry basics, cell cycle, structure of DNA and RNA, replication, transcription, and translation. 
· Discuss and interpret the regulatory mechanisms used by prokaryotic and eukaryotic cells during cell division. 
· Define and distinguish the regulatory mechanisms applicable to the different steps in gene expression in both prokaryotes and eukaryotes. 
· Identify and analyze genomic structures found in prokaryotes and eukaryotes. 
· Analyze and explain the theory behind the applications of biotechnological protocols which include the use of restriction enzymes, plasmid cloning procedures (ligation, transformation), polymerase chain reaction (PCR) (primers, DNA amplification) procedures, and hybridization procedures (probes, southern, northern, western, southwestern blots, and microarrays). 
· Identify and analyze DNA mutations and discuss the impact these mutations have on the different aspects of gene expression. 
· Analyze and explain the importance of protein structure and complexity, and describe their application to biotechnology. 
· Relate DNA sequences to basic protein structures through the use of the bioinformatics tools of the National Bioinformatics Information Center (NCBI) and the Protein Data Base (PDB). 
· Read current scientific articles, provided by instructor; and analyze, interpret and evaluate experimental results for their validity, accuracy, and reproducibility. 
	Provides theoretical background useful in the biotechnology job market or for a bachelor's degree in biology.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Introduction to Cell and Molecular Biology   Course#: BIO 211  TOPS: 0430.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Describe the structure and characteristics of the atom, explain energy levels and the activities of electrons in chemical reactions, differentiate between ionic, covalent, and hydrogen bonds, describe and compare carbohydrates, lipids, proteins, and nucleic acids, as well as explain dissociation with reference to pH. 
· Explain cell theory, compare and contrast prokaryotic and eukaryotic cell structure, describe the structure and basic functions of eukaryotic organelles, compare and contrast animal and plant cells, and describe viruses. 
· Describe and evaluate the origin of eukaryotic cell organelles through the endosymbiotic theory. 
· Compare and contrast diffusion and osmosis, describe the fluid-mosaic nature of the cell membrane, describe and contrast the various ways materials enter and leave cells, and differentiate between active and passive transport. 
· Analyze and explain the major biochemical events of glycolysis, Krebs cycle, and the electron transport chain, compare and contrast anaerobic and oxidative respiration, and explain how photosynthesis relates to respiration
· Compare and contrast the mitosis and meiosis modes of cell division, and relate the cell cycle to cellular reproduction by mitosis and to gamete production by meiosis. 
· Compare and contrast the structure of DNA and chromatin. 

· Identify the structure of genes and gene families, and analyze the methods by which gene expression is controlled. 
· Describe and analyze genomics using genomic and bioinformatic analytical tools 
	Introduces basic principles of cell and molecular biology for biology and related science majors. Emphasizes basic atomic structure and bonding, the chemical basis of life, cell structure and function, energy transformation, cell division, genetics, genomics, bioinformatics, and the origin of life.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  Introduction to Biology Research   Course#: BIO 230  TOPS: 0430.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Identify and apply proper procedures for laboratory notebook record keeping. 
· Replicate the procedure for a bacterial cell growth curve, collect and analyze data graphs, as well as record and discuss outcomes. 
· Prepare and analyze plasmid DNA from stock antibiotic resistant bacterial cultures. 
· Describe and apply the principles and purposes of various techniques used in molecular biology, including bacterial cell transformation with various DNA vectors, DNA isolation techniques such as mini-prep, electrophoresis using acrylamide and agarose gel, various enzymes used in DNA manipulation, including restriction enzymes, ligase, and polymerases, Southern blotting, DNA sequencing, polymerase chain reaction (PCR), and tissue culture techniques. 
· Describe, analyze, and discuss the general principles of protein chemistry and practice the Enzyme-Linked ImmunoSorbent Assay (ELISA) technique. 
· Describe, analyze, and then present to the class the findings of a published scientific research paper that involved at least one of the molecular biology procedures practiced in the course. 
· Discuss and critique all peer presentations. 
· Collect, analyze and discuss information concerning the status of local molecular biology and biotechnology industries and commensurate employment opportunities. 
	Emphasizes current concepts, and laboratory training in modern molecular biological techniques. Designed for biology majors and students interested in working in a molecular biology and/or biotechnology industry laboratory.


Industry Sector:  Health and Medical Technology_ Career Pathway: Biotechnology Research and Development Grade Level: Associates Degree
Course Title:  General Microbiology   Course#: BIO 265  TOPS: 0403.00 School: Southwestern College    
	Critical Competencies/Skills/Concepts
	Course Description

	· Adjust and focus a compound light microscope on prepared microbial specimens, using the 100X (oil immersion) objective. 
· Recognize, describe, and interpret using the correct bacteriological terminology, the morphology and staining reactions of bacteria viewed at 1000X magnification. 
· Prepare bacterial smears and perform each of the following staining techniques: simple stain, Gram stain, negative stain, acid-fast stain, and spore stain.

· Describe and explain the specific uses of each of the staining methods, the purposes of the steps involved in carrying out each method, and the clinical relevance of each method. 
· Demonstrate the ability to aseptically make bacterial transfers to the following media types: broth, agar slant, and quadrant streak plate culture, as well as describe the various characteristics of cultures of common bacteria. 
· Quadrant streak agar plates for colony isolation of a mixed bacterial culture, Gram stain, and then transfer isolated colonies to fresh agar media, producing pure cultures. 
· Carry out and describe the following anaerobic culture techniques: gaspak anaerobic system or equivalent, and fluid thioglycolate broth, and then interpret the oxygen requirements of the tested microbes. 
· Utilize systematically a variety of morphological, cultural, and biochemical tests, as well as scientifically collect data, analyze results, and use expert resources to characterize known and unknown bacterial and/or other microbial species. 
· Analyze, synthesize, and explain investigative microbiological research. 
	Introduces fundamental concepts, methods, and relevant applications of microbiology, including microbial structure, physiology, genetics, epidemiology, agents of disease, mechanisms of pathogenesis and resistance, approaches to control and treatment of disease, immunology, and biotechnology. 









































