College Biology (Biology II)

Standard 2A:  (Chemistry) Physical Science – The student will develop an understanding of the structure of atoms, compounds, chemical reactions, and the interactions of energy and matter.


Benchmark 1:  The student will understand the structure of the atom.



Indicators:  

1. Understands isotopes are atoms with the same atomic number (same number of protons) but different numbers of neutrons. The nuclei of some atoms are radioactive isotopes that spontaneously decay, releasing radioactive energy. (D)

2. Understands the organization of electrons and their orbitals at their energy levels. (D)

Benchmark 2: The student will understand the states and properties of matter.

1. Understands chemists use kinetic and potential energy to explain the physical and chemical properties of matter on earth.  Matter may exist in any of these three states: solids, liquids, and gases. (D)

Benchmark 3:  The student will gain basic concept of chemical reactions.

1. Understands a chemical reaction occurs when one or more substances (reactants) react to form a different chemical substance(s) (products).  (▲OTL 2A:3:1)

2. Understands there are different types of chemical reactions all of which demonstrate the Law of Conservation of Mass (e.g., synthesis, decomposition, combustion, single and double replacement, acid/base, and oxidation/reduction). (D)

Standard 2B:  (Physics) Physical Science – The student will develop an understanding of the structure of atoms, compound, chemical reactions, and interactions of energy and matter.  

Benchmark 2: The student will understand the conservation of mass and energy, and the First and Second Laws of Thermodynamics

1. Understands the first law of thermodynamics states the total internal energy of a substance (the sum of all the kinetic and potential energies of its constituent molecules) will change only if heat is exchanged with the environment or work is done on or by the substance.  In any physical interaction, the total energy in the universe is conserved.  (▲OTL 2B:2:2)
Standard 3:  Life Science – The student will develop an understanding of the cell,, molecular basis of heredity, biological evolution, interdependence of organisms, matter, energy, and organization in living systems, and the behavior of organisms.


Benchmark 1:  The student will demonstrate an understanding of the structure and function of the cell.

1. Understands that organisms are composed of one or more cells and compares organisms composed of single cells with organisms that are multi-cellular.  (▲7 3:1:1)

2. Relates the structure of cells, organs, tissues, organ systems, and whole organisms to their functions and concludes that breakdowns in structure or function may be caused by disease, damage, heredity, or aging.  (▲7 3:1:2)

3. Understands cell functions involve specific chemical reactions.  (▲OTL 3:1:2)

4. Understands cells are composed of a variety of specialized structures that carry out specific functions.  

5. Understands cells function and replicate as a result of information stored in deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) molecules.

6. Understands some plant cells contain chloroplasts, which are the sites of photosynthesis.
7. Understands cells can differentiate, thereby enabling complex multicellular organisms to form.  
Benchmark 2:  The student will demonstrate an understanding of chromosomes, genes, and the molecular basis of heredity.

1. Understands how hereditary information of each cell is passed from one generation to the next.  (▲7 3:2:2)
2. Understands living organisms contain DNA or RNA as their genetic material, which provides the instructions that specify the characteristics of organisms.  (▲OTL 3:2:1)
3. Understands hereditary information is contained in genes, located in the chromosomes of each cell.  (▲OTL 3:2:3)
4. Understands organisms usually have a characteristic number of chromosomes; one pair of these may determine the sex of individuals.  
5. Understands gametes carry the genetic information to the next generation.  
6. Understands expressed mutations occur in DNA at very low rates.  
Benchmark 3:  The student will understand the major concepts of the theory of biological evolution.

1. Understands that adaptations of organisms (changes in structure, function, or behavior that accumulate over successive generations) contribute to biological diversity.  (▲7 3:5:2)
2. Associates extinction of a species with environmental changes and insufficient adaptive characteristics.  (▲7 3:5:3)
3. Understands organisms vary widely within and between populations.  

4. Variation allows for natural selection to occur.  (▲OTL 3:3:4).  

5. Understands biological evolution, descent with modification, is a scientific explanation for the history of the diversification of organisms from common ancestors.

6. Understands populations of organisms may adapt to environmental challenges and changes as a result of natural selection, genetic drift, and various mechanisms of genetic change.


7. Understands biological evolution is used to explain the earth’s present day biodiversity: the number, variety and variability of organisms.   

8. Understands that the primary mechanism of evolutionary change (acting on variation) is natural selection.

9. Understands biological evolution is used as a broad, unifying theoretical framework for biology.

Benchmark 4:  The student will understand the interdependence of organisms and their interaction with the physical environment.

1. Recognizes that all populations living together (biotic resources) and the physical factors (abiotic resources) with which they interact compose an ecosystem.  (▲7 3:4:1)

2. Understands atoms and molecules on the Earth cycle among the living and nonliving components of the biosphere.  (▲OTL 3:4:1).  
3. Understands the distribution and abundance of organisms and populations in ecosystems are limited by the carrying capacity.   (▲OTL 3:4:3)

4. Understands energy is received, transformed and expended in ecosystems.Understands organisms cooperate and compete in complex, interdependent relationships

Benchmark 5:  The student will develop an understanding of matter, energy, and organization in living systems.

1. Traces the energy flow from the sun (source of radiant energy) to producers (via photosynthesis – chemical energy) to consumers and decomposers in food webs.  (▲7 3:4:2)

2. Understands the Sun is the primary source of energy for life through the process of photosynthesis.  (▲OTL 3:5:2)
3. Understands food molecules contain biochemical energy, which is then available for cellular respiration.  (▲OTL 3:5:3)
4. Understands the structure and function of an organism serves to acquire, transform, transport, release, and eliminate the matter and energy used to sustain the organism.
Benchmark 6:  The student will understand the behavior of animals.

1. Understands animals have behavioral responses to internal changes and to external stimuli.  (▲OTL 3:6:1)
Benchmark 7:  The student will demonstrate an understanding of the diversity of structure and function in organisms.

1. Understands differences in structure and function among organisms and can identify the characteristics of relevant life forms.  (▲OTL 3:7:1)

2. Understands taxonomy is the systematic way in which organisms are placed into a hierarchical classification system, according to their physical and genetic characteristics and their evolutionary history.  

Benchmark 8:  The student will demonstrate an understanding of the diversity of structure and function in organisms and their human relationships and medical effects.

1. Understands and can identify general variations in structure, function, ecology and medical effects of microbiological agents.
2. Understands and can identify general variations in structure, function, ecology and medical effects of fungi.
3. Understands and can identify general variations in structure, function, ecology and human relationships of plants.
4. Understands and can identify general variations in structure, function, ecology and medical effects of major animal groups.

Standard 6:  Science in Personal Environmental Perspectives – The student will demonstrate personal health and environmental practices.  

Benchmark 2: The student will demonstrate an understanding of population growth.

1. Understands populations have limits to growth.  
2. Understands a variety of factors influence birth rates and fertility rates.
3. Understands the rate of change in populations is determined by the combined effects of birth, death, emigration, and immigration.  
Standard 7:  History and Nature of Science – The student will experience some things about scientific inquiry and learn about people from history.

Benchmark 1:  The student will develop an understanding that science is a human endeavor that uses models to describe and explain the physical universe.

1. Recognizes the universality of basic science concepts and the influence of personal and cultural beliefs that embed science in society.
2. Recognizes that society helps create the ways of thinking (mindsets) required for scientific advances, both toward training scientists and educating a populace to utilize benefits of science (e.g., standards of hygiene, attitudes toward forces of nature, etc.).
3. Understands there are many issues which involve morals, ethics, values or spiritual beliefs that go beyond what science can explain, but for which solid scientific literacy is useful.
Benchmark 2:  The student will develop an understanding of the nature of scientific knowledge.

1. Understands scientific knowledge describes and explains the natural world.  Scientific knowledge is provisional and is subject to change as new evidence becomes available.

2. Understands scientific knowledge begins with empirical observations, which are the data (also called facts or evidence) upon which further scientific knowledge is built.

3. Understands scientific knowledge consists of hypotheses, inferences, laws, and theories.

Benchmark 3:  The student will understand science from historical perspectives.

1. Recognizes that new knowledge leads to new questions and new discoveries, replicates historic experiments to understand principles of science, and relates contributions of men and women to the fields of science.  (▲7 7:2:1)
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