
UNIT I: Chemistry of Life
Goal 1.
The student will demonstrate the ability to describe the unique characteristics of chemical compounds and macromolecules utilized by living systems. 
Objectives - The student will be able to:

a. Describe the properties of water (polarity, density, solvent properties, and inorganic molecule) that make it a good medium for biochemical reactions and cellular environments. 

b. Describe and contrast the characteristics of organic compounds. 

c. Compare the four classes of macromolecules (i.e., carbohydrates, lipids, proteins, and nucleic acids) in terms of structure and function. 

d. Describe the general role of macromolecules, vitamins (i.e., C- wound healing, K- blood clotting, and D- bone growth), and minerals in the maintenance of good health and nutrition in living systems (including humans). 

Goal 2.
The student will demonstrate the ability to discuss the structure and function of enzymes. 
Objectives - The student will be able to:

a. Diagram and explain theories of enzyme action. 

b. Investigate factors (i.e., temperature, pH, enzyme/substrate concentration) that affect the activity of enzymes. 

c. Predict a possible effect of a malfunctioning enzyme on an organism (e.g., phenylketonuria and Tay-Sachs). 

d. Discuss the supportive role of vitamins and minerals in enzymatic reactions. 

Goal 3.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 4.
The student will demonstrate the ability to design experimental approaches that answer specific questions. 
Objectives - The student will be able to:

a. Identify and pose meaningful, answerable scientific questions. 

b. Identify appropriate independent and dependent variables. 

c. Formulate and test a working hypothesis. 

d. Affirm the need for proper controls in an experiment.

e. Select appropriate instruments and materials to conduct an experiment.

f. Write clear, step-by-step instructions for conducting an investigation. 

g. Defend the need for verifiable data. 

Goal 5.
The student will demonstrate the ability to prove that data analysis is a vital aspect of the process of scientific inquiry and communication. 
Objectives - The student will be able to:

a. Organize data appropriately, using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 

b. Analyze data to make predictions, decisions, or draw conclusions.

c. Check graphs to determine that they do not misrepresent results. 

d. Describe trends revealed by data. 

e. Determine the sources of error that limit the accuracy or precision of experimental results. 

f. Use analyzed data to confirm, modify, or reject a hypothesis. 

Goal 6.
The student will demonstrate the ability to carry out scientific investigations effectively and appropriately employ the instruments, systems of measurements, and materials of science. 
Objectives - The student will be able to:

a. Use lab equipment to perform investigative techniques. 

b. Recognize safe laboratory procedures. 

c. Handle chemicals and materials of science safely. 

d. Use new instruments and equipment by following instructions in a manual or from oral directions. 

UNIT II: Cells and Homeostasis

Goal 1.
The student will demonstrate the ability to discuss cell structure and function in unicellular and multicellular organisms. 
Objectives - The student will be able to:

Compare prokaryotic and eukaryotic cells. 

Describe the structure and function of cellular organelles (including the cell membrane, cell wall, chloroplasts, mitochondria, nucleus, and ribosomes). 

Explain the mechanisms of movement (cellular- flagellate, ciliate, amoeboid; interaction between skeletal, and muscular systems).

Discuss the role of the cell membrane in controlling what enters and leaves cells (by the processes of diffusion, osmosis, passive transport, active transport, endocytosis, and exocytosis). 

Describe the effect of temperature change on rates of diffusion and osmosis. 

Illustrate the statement “The cell is the unit of structure and function in living organisms.” 

Review and discuss the basic structure and function of human body systems (cardiovascular, endocrine, respiratory, skeletal, integumentary, muscular, nervous, digestive, and excretory systems).

Goal 2.
The student will demonstrate the ability to describe how communication and regulation are accomplished within multicellular organisms. 
Objectives - The student will be able to:

a. Relate the concept of cellular specialization to  multicellular organisms. 

b. Explain how communication by nerve cells occurs in multicellular animals (i.e., neurons, nerve impulses, and nervous system).

c. Explain how chemical regulation occurs in multicellular plants and animals (e.g., how hormones function, endocrine system). 

Goal 3.
The student will demonstrate the ability to apply the concept of homeostasis to understanding how living systems respond to a wide range of environmental conditions. 
Objectives - The student will be able to:

a. Use system analysis (inputs, outputs, feedback, equilibrium) to explain homeostatic mechanisms in unicellular and multicellular organisms. (Include nervous, endocrine, and osmotic examples.) 

b. Explain how the pH scale is used (relative values for acids and bases) and the effect of substances with varying pH in living systems. 

c. Apply the principles of homeostasis to unicellular and multicellular organisms as those principles relate to water and pH balances, temperature control, and enzyme regulation. 

d. Conclude that cells exist within a narrow range of environmental conditions, and changes to that environment (e.g., boiling or freezing, radiation, and toxins) may cause the death of the cell or organism. 

Goal 4.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 5.
The student will demonstrate the ability to design experimental approaches that answer scientific questions. 
Objectives - The student will be able to:

a. Identify and pose meaningful, answerable scientific questions. 

b. Identify appropriate independent and dependent variables. 

c. Formulate and test a working hypothesis. 

d. Affirm the need for proper controls in an experiment. 

e. Select appropriate instruments and materials to conduct an experiment. 

f. Write clear, step-by-step instructions for conducting an investigation. Defend the need for verifiable data. 

Goal 6.
The student will demonstrate the ability to prove that data analysis is a vital aspect of the process of scientific inquiry and communication.  
Objectives - The student will be able to:

a.
Organize data appropriately using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 
b.
Analyze data to make predictions, decisions, or draw conclusions. 
c.
Check graphs to determine that they do not misrepresent results. 
d.
Describe trends revealed by data. 
e.
Determine the sources of error that limit the accuracy or precision of experimental results. 
f.
Use analyzed data to confirm, modify, or reject a hypothesis. 
Goal 7.
The student will demonstrate the ability to carry out scientific investigations effectively, and appropriately employ the instruments, systems of measurements, and materials of science. 
Objectives - The student will be able to:

a.
Develop and explain skills in using lab equipment to perform investigative techniques. 
b.
Recognize safe laboratory procedures. 

c.
Handle chemicals and materials of science safely. 
d.
Use new instruments and equipment by following instructions in a manual or from oral directions. 
UNIT III: Energy Transfer and Use

Goal 1.
The student will demonstrate the ability to discuss the transfer and use of matter and energy in photosynthesis and chemosynthesis. 
Objectives - The student will be able to:

a.
Describe the basic molecules involved in photosynthesis. 
b.
Explain how cell organelles are involved in photosynthesis. 
c.
Trace the flow of energy from sunlight to the energy stored in high-energy chemical compounds. 
d.
Summarize how chemosynthesis differs from photosynthesis. 
e.
Explain how environmental factors affect the rate of photosynthesis. 
f. 
Explain how the processes of photosynthesis and respiration are interdependent. 
Goal 2.
The student will demonstrate the ability to discuss the transfer and use of matter and energy in cellular respiration. 
Objectives - The student will be able to:

a. Describe the basic molecules involved in cellular respiration. 

b. Explain how cell organelles are involved in cellular respiration. 

c. Trace the flow of energy in cellular respiration. 

d. Compare aerobic and anaerobic respiration. 

e. Explain how environmental factors affect the rate of cellular respiration. 

f. Identify ATP as an energy carrier molecule. 

Goal 3.
The student will demonstrate the ability to describe the role of organ systems in the transfer and use of matter and energy by multicellular organisms. 
Objectives - The student will be able to:

a. Describe the structure and function of vascular tissue in multicellular plants. 

b. Explain how the circulatory, respiratory, and excretory systems are involved in energy transfer and use in multicellular animals. 

c. Apply the principles of homeostasis to multicellular organisms as they relate to oxygen and carbon dioxide balance. 

d. Use the principles of system analysis (inputs, outputs, feedback, and equilibrium) to explain the control of the circulatory, respiratory, and excretory systems in multicellular animals. 

Goal 4.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 5.
The student will demonstrate the ability to design experimental approaches that answer scientific questions. 
Objectives - The student will be able to:

a. Identify and pose meaningful, answerable scientific questions. 

b. Identify appropriate independent and dependent variables. 

c. Formulate and test a working hypothesis. 

d. Affirm the need for proper controls in an experiment.

e. Select appropriate instruments and materials to conduct an experiment. 

f. Write clear, step-by-step instructions for conducting an investigation. 

g. Defend the need for verifiable data. 

Goal 6.
The student will demonstrate the ability to conclude, justify, and support that data analysis is a vital aspect of the process of scientific inquiry and communication. 
Objectives - The student will be able to:

a. Organize data appropriately using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 

b. Analyze data to make predictions, decisions, or draw conclusions. 

c. Check graphs to determine that they do not misrepresent results. 

d. Describe trends revealed by data. 

e. Determine the sources of error that limit the accuracy or precision of experimental results. 

f. Use analyzed data to confirm, modify, or reject a hypothesis. 

Goal 7.
The student will demonstrate the ability to carry out scientific investigations effectively, and appropriately employ the instruments, systems of measurements, and materials of science. 
Objectives - The student will be able to:

a. Develop and explain skills in using lab equipment to perform investigative techniques. 

b. Recognize safe laboratory procedures. 

c. Handle chemicals and materials of science safely. 

d. Use new instruments and equipment by following instructions in a manual or from oral directions. 

UNIT IV: Nucleic Acids and Protein Synthesis

Goal 1.
The student will demonstrate the ability to explain the connections among genes, chromosomes, and DNA. 
Objectives - The student will be able to:

a. Describe the structure and function of the DNA molecule. 

b. Discuss how the genetic code is contained in the structure of DNA and how the structure of DNA makes replication possible. 

c. Describe the structure and function of a chromosome. 

d. Analyze the relationship between DNA, genes, and chromosomes.

Goal 2.
The student will demonstrate the ability to explain cell cycles.

Objectives - The student will be able to:

a. Describe and illustrate asexual reproduction (binary fission, budding, and vegetative reproduction (propagation)). 

b. Describe and illustrate each phase of the eukaryotic cell cycle. 

c. Summarize and compare the phases of mitosis in plant and animal cells. 

Goal 3.
The student will demonstrate the ability to explain how a genetic trait is determined by the code in a DNA molecule. 
Objectives - The student will be able to:

a. Describe the genetic code. 

b. Distinguish between the structure, function, and location of mRNA, tRNA, and rRNA. 

c. Describe what happens in both transcription and translation, including the importance of triplets, codons, anticodons, and amino acids. 

d. Explain that inherited characteristics can be observed at a variety of levels, from the molecular level to the level of the whole organism. 

Goal 4.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 5.
The student will demonstrate the ability to design experimental approaches that answer scientific questions. 
Objectives - The student will be able to:

a. Identify and pose meaningful, answerable scientific questions. 

b. Identify appropriate independent and dependent variables. 

c. Formulate and test a working hypothesis. 

d. Affirm the need for proper controls in an experiment. 

e. Select appropriate instruments and materials to conduct an experiment. 

f. Write clear, step-by-step instructions for conducting an investigation. 

g. Defend the need for verifiable data. 

Goal 6.
The student will demonstrate the ability to justify that data analysis is a vital aspect of the process of scientific inquiry and communication. 
Objectives - The student will be able to:

a. Organize data appropriately using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 

b. Analyze data to make predictions, decisions, or draw conclusions. 

c. Check graphs to determine that they do not misrepresent results. 

d. Describe trends revealed by data. 

e. Determine the sources of error that limit the accuracy or precision of experimental results. 

f. Use analyzed data to confirm, modify, or reject a hypothesis. 

Goal 7.
The student will demonstrate the ability to carry out scientific investigations effectively, and appropriately employ the instruments, systems of measurements, and materials of science. 
Objectives - The student will be able to:

a. Develop and explain skills in using lab equipment to perform investigative techniques. 

b. Recognize safe laboratory procedures. 

c. Handle chemicals and materials of science safely. 

d. Use new instruments and equipment by following instructions in a manual or from oral directions.

UNIT V: Genetics

Goal 1.
The student will demonstrate the ability to illustrate that the sorting and recombination of genes during sexual reproduction has an effect on variation in offspring. 
Objectives - The student will be able to:

a. Explain the results of meiosis. 

b. Demonstrate how new gene combinations can result when sex cells unite during fertilization (combination of gametes to form a zygote). 

c. State that plants and animals are capable of sexual reproduction. 

Goal 2.
The student will demonstrate the ability to analyze selected patterns of inheritance. 
Objectives - The student will be able to:

a. Explain the concept of dominant and recessive gene traits. 

b. Distinguish between genotypes and phenotypes. 

c. Use a Punnett square to predict the possible genotypes and phenotypes that can result from a monohybrid cross. 

d. Explain the role of the X- and Y-chromosomes in sex determination in humans. 

e. Illustrate, explain, and give examples of sex-linked inheritance. 

f. Explain other patterns of inheritance (i.e., codominance, incomplete dominance, polygenic inheritance, and multiple alleles). 

g. Interpret a pedigree and suggest a pattern of inheritance that is consistent with the data shown in a given pedigree. 

h. Discuss how environmental factors can influence genetic expressions. 

Goal 3.
The student will demonstrate the ability to describe the effect of gene alteration on an organism. 

Objectives - The student will be able to:

a. Cite examples of agents that can cause genetic mutations. 

b. Explain the circumstances that lead to individuals passing mutations on to their offspring. 

c. Discuss the effect of an alteration in the number of chromosomes and give examples of human conditions associated with this problem. 

d. Differentiate between a carrier of an inherited condition and an individual who actually has the condition. 

Goal 4.
The student will demonstrate the ability to describe the role of genetic counseling and biotechnology in society. 
Objectives - The student will be able to:

a. Analyze and explain selected human genetic situations (e.g., genetic risks). 

b. Explain common uses of biotechnology (e.g., cloning, gene splicing, recombinant DNA, DNA fingerprinting; genetic counseling). 

c. Identify issues (e.g., privacy and ethical issues) that result from advances in biotechnology. 

Goal 5.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 6.
The student will demonstrate the ability to justify that data analysis is a vital aspect of the process of scientific inquiry and communication. 
Objectives - The student will be able to:

a. Organize data appropriately using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 

b. Analyze data to make predictions, decisions, or draw conclusions. 

c. Check graphs to determine that they do not misrepresent results. 

d. Describe trends revealed by data. 

e. Determine the sources of error that limit the accuracy or precision of experimental results. 

f. Use analyzed data to confirm, modify, or reject a hypothesis. 

Goal 7.
The student will demonstrate the ability to apply mathematical processes when conducting investigations, analyzing information, and displaying information. 
Objectives - The student will be able to:

a. Use ratio and proportion in appropriate situations to solve problems. 

b. Evaluate the reasonableness of an answer. 

Goal 8.
The student will interpret and communicate findings using developmentally appropriate methods, including technology tools and telecommunications. 
Objectives - The student will be able to:

a. Summarize data (measurements/observations). 

b. Explain scientific concepts and processes through drawing, writing, and oral communication.

c. Explain conclusions derived through a synthesis of ideas. 

UNIT VI: Evolution, Diversity, and Classification

Goal 1.
The student will demonstrate the ability to explain evidence that illustrates that living things have changed over time. 
Objectives - The student will be able to:

a. Analyze fossil evidence and provide possible explanations for the changes that occurred in given organisms over time, including the mass extinction of some species. 

b. Conclude that geology, biochemistry, embryology, and comparative anatomy provide evidence that living things have evolved. 

Goal 2.
The student will demonstrate the ability to analyze and explain the mechanisms of evolutionary changes (i.e., genetic variation, environmental changes, and natural selection). 
Objectives - The student will be able to:

a. Discuss how new traits may result from new combinations of existing genes or from mutation of genes in reproductive cells within a population. 

b. Give examples of how genes code for characteristics that can be observed at varying levels within an organism. 

c. Analyze the impact of environmental change on the selective advantage and disadvantage of given characteristics. 

d. Describe the effect of gene alteration on a population. 

e. Discuss the components of the theory of natural selection, including: 

· overproduction

· inheritance of variation

· selective advantage in competition for survival and reproduction

· adaptation leads to speciation

· conditions in nature control evolution.

Goal 3.
The student will demonstrate the ability to explain the relationship between biodiversity and evolution. 
Objectives - The student will be able to:

a. Cite examples of organisms that survive and thrive in extreme environments. 

b. Justify the importance of biodiversity. 

Goal 4.
The student will demonstrate the ability to estimate degrees of kinship among organisms or species. 
Objectives - The student will be able to:

a. Use Linneaus’ classification system to classify and name organisms. 

b. Draw conclusions about organisms given information about how they are classified. 

c. Draw conclusions about organisms given information about the anatomy and biochemistry of the organisms. 

Goal 5.
The student will demonstrate the ability to access and process information from readings, investigations, and oral communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 6.
The student will demonstrate the ability to justify that data analysis is a vital aspect of the process of scientific inquiry and communication. 
Objectives - The student will be able to:

a. Organize data appropriately using techniques such as tables, graphs, and webs (for graphs: axes labeled with appropriate quantities, appropriate units on axes, axes labeled with appropriate intervals, independent and dependent variables on correct axes, appropriate title). 

b. Analyze data to make predictions, decisions, or draw conclusions. 

c. Check graphs to determine that they do not misrepresent results. 

d. Describe trends revealed by data. 

e. Determine the sources of error that limit the accuracy or precision of experimental results. 

f. Use analyzed data to confirm, modify, or reject a hypothesis. 

Goal 7.
The student will demonstrate the ability to design experimental approaches that answer scientific questions. 
Objectives - The student will be able to:

a.  
Identify and pose meaningful, answerable scientific questions. 
b.
Identify appropriate independent and dependent variables. 

c.
Formulate and test a working hypothesis. 

d.
Affirm the need for proper controls in an experiment. 

e.
Select appropriate instruments and materials to conduct an experiment. 

f.
Write clear, step-by-step instructions for conducting an investigation. 

g.
Defend the need for verifiable data. 

UNIT VII: Ecology

Goal 1.
The student will demonstrate the ability to analyze the relationships among organisms and between organisms and abiotic factors (ecosystem; biomes; abiotic/biotic factors: space, soil, water, air, temperature, food, light, organisms; relationships: predator-prey, parasite-host, mutualism, commensalism, saprophytism). 
Objectives - The student will be able to:

a. Determine the relationship among given organisms. 

b. Give examples of abiotic and biotic factors and how they may impact an ecosystem. 

c. Define the major roles of organisms in an ecosystem: 

· Producer, consumer (primary and secondary), decomposer

· Omnivore, herbivore, carnivore.

d.
Characterize several biomes by comparing abiotic and biotic factors (deciduous forest, desert, grassland, savanna, taiga, tropical rainforest, and tundra). 
Goal 2.
The student will demonstrate the ability to describe the flow of matter and energy between living systems and the physical environment.

Objectives - The student will be able to:

a. Discuss the water, carbon, and nitrogen cycles. 

b. Explain how energy flows through an ecosystem. 

c. Explain dissipation of energy and trophic levels. 

Goal 3.
The student will demonstrate the ability to analyze the interrelationships and interdependencies among different organisms and explain how these relationships contribute to the stability of the ecosystem. 
Objectives - The student will be able to:

a. Classify and organize organisms within the biosphere into communities and populations. 

b. Analyze ecosystems to determine factors that contribute to stability. 

c. Explain how an ecosystem returns to a state of stability after a catastrophic disaster: 

· Primary succession

· Secondary succession.

Goal 4.
The student will demonstrate the ability to investigate how natural changes in environmental conditions and human activity will affect individual organisms and the dynamics of populations. 
Objectives - The student will be able to:

a. Predict the effect of naturally occurring environmental events on ecosystems. 

b. Discuss the impact of natural changes and human activity on given ecosystems. 

c. Propose solutions for the negative consequences of natural changes and human activity on given ecosystems (i.e., pollution by nitrates). 

Goal 5.
The student will demonstrate the ability to illustrate how all organisms are parts of and depend on two major global food webs. 
Objectives - The student will be able to:

a. Describe the oceanic food web. 

b. Describe the terrestrial food web. 

Goal 6.
The student will demonstrate the ability to access and process information from readings, investigations, and communications. 
Objectives - The student will be able to:

a. Read a technical selection and interpret it appropriately. 

b. Use relationships discovered in the lab to explain phenomena observed outside the laboratory. 

Goal 7.
The student will demonstrate the ability to explain why curiosity, honesty, openness, and skepticism are highly regarded in science. 
Objectives - The student will be able to:

a. Recognize that real problems have more than one solution, and decisions to accept one solution over another are made on the basis of many issues. 

b. Modify or affirm scientific ideas according to accumulated evidence. 

c. Critique arguments that are based on faulty, misleading data or on the incomplete use of numbers. 
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