Summit County ESC Standards-Based Science Course of Study 2003

HIGH SCHOOL ELECTIVE
GENETICS (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 how human choices today will affect the quality and quantity of life on earth. (LS-F)


	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)


· 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)
· Explain why specialized cells/structures are useful to plants and animals (e.g., stoma, phloem, xylem, blood, nerve, muscle, egg and sperm). (LS-12-2)
· Explain that carbon-containing molecules can be used to assemble larger molecules with biological activity (including proteins, DNA, sugars and fats).  In addition, the energy stored in bonds between the atoms (chemical energy) can be used as sources of energy for life processes. (LS-12-4)

Heredity

· Examine the inheritance of traits through one or more genes and how a single gene can influence more than one trait. (LS-12-5)
· Explain how developmental differentiation is regulated through the expression of different genes. (LS-12-6)
Diversity and Interdependence of Life

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

· Explain additional components of the evolution theory, including genetic drift, immigration, emigration and mutation. (LS-12-10)

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:
Chromosome Theory

· Name and explain all the parts of a compound light microscope.

· Diagram the anatomy and physiology of a cell.

· Describe the major events involved in the process of protein synthesis.

· List and explain the different levels of organization and how they relate to multicellular organisms.

· Differentiate between different kinds of chemical reactions.

· Describe the importance of DNA to cell reproduction.

· Explain the physiology of DNA and how it relates to the cell.

· Explain the role of RNA in protein synthesis and cell reproduction.

· Explain the physiology of RNA and how it relates to the cell.

· Explain the symbiotic relationship(s), which exist between DNA and RNA.

· Describe the importance of the amino acids to living things.

· List and explain the concepts of Oparin’s hypothesis.

· Explain the major events involved in the process of protein synthesis.

· List and explain the major events of the protein cycle.
· Identify the major events associated with the process of mitosis.

· Identify and explain the major events involved in the process of meiosis.

· Describe the relationships among protein, DNA, and chromosomes.
· Explain the major components of Sutton’s chromosome theory.

· Explain the role that chromosomes play in human reproduction.

· Explain and distinguish between different types of chromosomal disorders.

· Identify and explain the different types of mutations that occur in cells.

· Explain and distinguish between different types of mutational disorders.

· Select certain genetic response disorders, and explain their cause(s) and what their genetic outcomes are.

Principles of Genetics

· Compare and contrast the terms allele, locus, genotype, phenotype, dominant, recessive, homozygous, and heterozygous.

· Apply Mendel’s principles to solve genetics problems involving monohybrid and dihybrid crosses (e.g., Punnett squares, mathematical expressions, etc.).

· Analyze data from a test cross.

Human Genetics

· Given genetic information, determine the sex of an individual.

· Compare and contrast inheritance patterns involving incomplete dominance, polygenes, multiple alleles, and x-linked inheritance.

· Given a simple pedigree for a particular trait, determine the probable genotypes for all individuals in the pedigree.

· Describe how nondisjunction can be responsible for specific chromosome abnormalities such as Down’s Syndrome, Klinefelter’s Syndrome and Turner’s Syndrome.

· Determine whether each of the following genetic defects is inherited as autosomal (recessive/dominant) or x-linked traits:

· Phenylketonuria
· Sickle cell anemia
· Cystic fibrosis

· Tay-Sachs disease

· Huntington’s disease

· Hemophilia A

· Describe the relationship between ABO blood typing and genotypes.
· Explain the genetic and physiological basis for Rh incompatibility during pregnancy.

· Discuss the implications of the Human Genome project, including the costs and possible benefits.
Biotechnology/Genetic Engineering

· Describe different fields in which cloning is employed.

· Explain the genetic implications of cloning.

· Explain the role of plasmids and enzymes when working with   recombinant DNA.

· Explain the role of recombinant DNA in genetic engineering.

· Through research, describe potential careers in the field of genetics.

· Through current event materials, research trends that indicate future genetic possibilities.

· Distinguish among the following laboratory techniques:

· RFLP analysis

· Gel electrophoresis

· Polymerase chain reactions (PCR)

· DNA fingerprinting

· Discuss gene therapy as a possible treatment for genetic disorders.

· Apply biotechnology to the concept of speciation.

· Identify and explain different methods that may be employed to develop a totally new species.
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