Summit County ESC Standards-Based Science Course of Study 2003

HIGH SCHOOL ELECTIVE
MICROBIOLOGY (USED AS A SEMESTER, YEAR-LONG OR BLOCK-SCHEDULED COURSE)
Life Sciences Standard (LS)
	11-12 Benchmarks
	Grade Level Indicators 

and Sub-Objectives 

	Teaching Strategies/Resources

	By the end of the 11-12 program, the student will:

Life Sciences
· Explain how processes at the cellular level affect the functions and characteristics of an organism. (LS-A)

· Explain how humans are connected to and impact natural systems. (LS-B)

· Explain how the molecular basis of life and the principles of genetics determine inheritance. (LS-C)

· Explain the interconnectedness of the components of a natural system. (LS-E)

· Explain how human choices today will affect the quality and quantity of life on earth. (LS-F)

· Summarize the historical development of scientific theories and ideas within the study of life sciences. (LS-G)
	By the end of Eleventh/Twelfth Grades, the student will:
Characteristics and Structure of Life

· Describe how the maintenance of a relatively stable internal environment is required for the continuation of life, and explain how stability is challenged by changing physical, chemical and environmental conditions as well as the presence of pathogens. (LS-11-1)


· Relate how birth rates, fertility rates and death rates are affected by various environmental factors. (LS-11-3)
· Recognize that information stored in DNA provides the instructions for assembling protein molecules used by the cells that determine the characteristics of the organism. (LS-12-1)
Diversity and Interdependence of Life

· Show how populations can increase through linear or exponential growth with corresponding effects on resource use and environmental pollution. (LS-11-7)
· Recognize that populations can reach or temporarily exceed the carrying capacity of a given environment.  Show that the limitation is not just the availability of space but the number of organisms in relation to resources and the capacity of earth systems to support life. (LS-11-8)
· Give examples of how human activity can accelerate rates of natural change and can have unforeseen consequences. (LS-11-9)
· Explain how environmental factors can influence heredity or development of organisms. (LS-11-10)
· Investigate issues of environmental quality at local, regional, national and global levels such as population growth, resource use, population distribution, over-consumption, the capacity of technology to solve problems, poverty, the role of economics, politics and different ways humans view the earth.  (LS-11-11)

· Relate diversity and adaptation to structures and functions of living organisms at various levels of organization. (LS-12-7)

· Explain why and how living systems require a continuous input of energy to maintain their chemical and physical organization.  Explain that with death and the cessation of energy input, living systems rapidly disintegrate toward more disorganized states. (LS-12-9)

Historical Perspectives and Scientific Revolutions

· Trace the historical development of a biological theory or idea (e.g., genetics, cytology and germ theory). (LS-12-11)

· Describe advances in life sciences that have important, long-lasting effects on science and society (e.g., biotechnology). (LS-12-12)
Sub-Objectives to Meet Indicators:
Kingdom Protista

· Characterize the features common to the members of kingdom Protista.

· In general terms, discuss the diversity inherent in the protist kingdom, including modes of nutrition, body forms, motility, and reproduction.

· Describe a classification scheme used to identify protozoa.

· Explain the evolution of protozoa.

· Explain how multicellularity may have arisen within the protists.

· Compare and contrast reproduction methods that occur in protozoa.

· Describe the role some protozoa play in ecosystems.

· Recognize the relationship between protozoa and human health.

Bacteria

· Compare and contrast the three domains (i.e., Eubacteria, Archaea, and Eukarya).

· Describe the classification scheme of bacteria.

· Diagram the structure of a bacterial cell.

· Distinguish between gram-positive bacteria and gram-negative bacteria.

· Describe asexual reproduction in bacteria and summarize three mechanisms (transformation, conjugation, and transduction) that may lead to genetic recombination.

· Characterize the metabolic diversity of autotrophic and heterotrophic bacteria, including aerobes, facultative anaerobes, and obligate anaerobes.

· Discuss the ecological roles of bacteria, their importance as pathogens, and their commercial importance.

Viruses

· Compare and contrast the structure of a virus with a free-living cell.

· Describe the achievement of Wendell Stanley in the development of virology.

· Describe the structure and classification of viruses.

· Compare and contrast viroids and prions with viruses.

· Speculate about the evolutionary origin of viruses.

· Characterize bacteriophages.

· Compare and contrast a lytic cycle with a lysogenic cycle.

· Describe the reproductive cycle of a retrovirus, such as HIV.

· Research ways in which viruses impact the health of living things.

· Compare and contrast the two types of viral vaccines and discuss other forms of viral-disease prevention.

· Discuss the relationship between viruses and cancer.
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