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COLLEGE-PREP BIOLOGY

CORE PROFICIENCIES

2008-2009
Mr. Simko

The core proficiencies for biology were developed from six unifying biological themes:

Understanding of the physical, chemical, and cellular basis of life, continuity of life and the changes of organisms over time, unity and diversity of organisms, understanding of the behavior of ecological and relationships among organisms, and understanding of the behavior of organisms resulting from a combination of heredity and the environment.
BIOLOGY IS A SUBJECT THAT IS BEST LEARNED THROUGH A COMBINATION OF TEXT, HANDS-ON EXPERIENCE, AND COMPUTERS.

An understanding of biology means the student is personally in touch with the biosphere, observing living organisms, and discovering for oneself how they function.  To that end, we design the biology curriculum to include opportunities for both personal observation and hands-on experimentation throughout the academic year.

The study of biology equips our students to make more enlightened decisions involving themselves and their relationship within the biosphere.  We are especially thrilled to be able to share our love of science in newly refurbished science classrooms.  The highly qualified Nutley High School science faculty members are united in their dedication to provide the absolute finest science education possible for their students.

A list of core proficiencies taught to all College-Prep Biology students is attached to this letter.  The core proficiencies are to inform the parent or guardian of the basic requirements for the successful completion of this course.  The best method for contacting me with your questions or concerns regarding this course is via email at the following address:

jsimko@nutleyschools.org
Thank your for taking the time to visit our school and your interest in your child’s education, I look forward to working with you and your child in an academic partnership during this exciting year!

-  Mr. Joseph D. Simko
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COLLEGE-PREP BIOLOGY CORE PROFICIENCES

I. Intro to the Biological Sciences
Students will demonstrate the ability to:

1. Use correctly the instruments, apparatus, and technologies of 

biology and demonstrate the procedures of biology in a safe,

prescribed manner.

2. Identify ways in which the study of biology serves as a foundation 

for many career opportunities in science and technology.

3. Defend the need to care for, respect, and protect living things and 

their habitats.

4. Utilize the scientific method in solving biological problems and use

mathematical operations where appropriate for solving those problems.

5. Evaluate information about current biological issues.
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II. Cellular Biology Concepts/Biochemistry

Students will demonstrate the ability to:
1. Explain the meaning of the cell theory.

2. Compare and contrast the role of carbohydrates, proteins, fats and nucleic acids in the functions of a cell.

3. Conceptualize a model to illustrate the process of diffusion, osmosis, and active transport: paper-and-pencil, 3-dimensional, experimental, computer, or other.

4. Describe the relationships between cell structure and function for cellular parts of plant and animal cells.

5. Describe the characteristics and functions of enzymes and the factors that affect their actions.

6. Explain the importance of cell specialization and its relationship to differentiation and division of labor.

7. Develop an advertising campaign in order to “sell” a cellular organelle to a target audience 

8. List the raw materials, end products, and relative energy yield of aerobic and anaerobic respiration, and photosynthesis.

9. Compare similarities and differences between photosynthesis and respiration and analyze these processes in terms of energy exchanges in living systems.
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III. Genetics







Students will demonstrate the ability to:

1. Explain Mendel’s contribution to our understanding of heredity.

2. Define the term ‘gene’ and give a general explanation of how genes are able to control cellular activities.

3. Design and construct a three-dimensional model of a DNA molecule.

4. Account for the distribution of genes and chromosomes from one generation to the next based on the results of mitosis and meiosis.

5. Determine similarities and differences between the genetic principles of dominance, incomplete dominance, sex determination, sex-linked inheritance, and mutations.

6. Discuss the characteristics and causes of genetic disorders such as: Down syndrome, sickle cell anemia, cystic fibrosis and Tay-Sachs disease.       
7. Describe how the cell utilizes the capabilities of several organelles in order to transform the DNA code into RNA and then into a protein.
IV. Evolution

Students will demonstrate the ability to:

1. Explain a biological hypothesis for the origin of life.

2. Describe and evaluate evidence that supports the theory of evolution.

3. Explain Darwin’s theory of evolution through natural selection and how it was developed.

4. Explain how the diversity of life is thought to have resulted from evolution over time.
V. Ecology
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Students will demonstrate the ability to:

1. Evaluate the effects of humans on the state of the biosphere with



         respect to the current biological problems pertaining to air, water, 



         and land.

2. Describe the carbon and water cycles and explain their importance to 

                     all living things.

3. Organize and make use of the criteria, both biotic and, abiotic, that 
                                    ecologists use to describe biomes.

4. Explain how populations change as a result of migration, distribution,

                                    growth, and competition for limited resources.

5. Describe how succession may result in a climax community and predict

                                    the impact of natural phenomena and humans on the process.

6. Develop a food web and relate how it is affected by the flow of energy 

                                    and matter.

7. Explain how behavior is related to the survival of an organism.
VI. Taxonomy/Diversity/Systematic

Students will demonstrate the ability to:
1. Explain the reasons for classifying organisms into groups and 

                           describe the criteria and methods used by scientists to establish and

                           continue to modify these groups.

2. Name the five kingdoms and identify the major characteristics of each.
3. Use a simple taxonomic key to identify selected organisms.

VII. Human Biology

Students will demonstrate the ability to:

1. Identify the major systems of the body (circulatory, respiratory, immune, digestive, skeletal, muscle) and explain the major

                           function of each system. 
