Biology – 1st Semester
	1. Investigation and Experimentation - Scientific progress is made by asking meaningful questions and conducting careful investigations.  

	
	1.1 Select and use appropriate tools and technology (such as computer probes) perform tests, collect data, analyze relationships, and display data. (CS  IAE 1a) 

	
	1.2 Recognize the need for controlled tests and identify and communicate reasons for inconsistent results, such as sources of unavoidable experimental error or uncontrolled conditions. (CS  IAE 1b,c,j)

	
	1.3 Formulate explanations by using logic and evidence, and recognize the cumulative nature of scientific evidence. (CS  IAE 1d,k)

	
	1.4 Distinguish between hypothesis and theory as scientific terms and recognize the usefulness and limitations of models and theories as scientific representations of reality, and recognize that theories have to be changed to fit evidence. (CS  IAE 1f,g,n)


	2. Ecology - Stability in an ecosystem is a balance between competing effects such as nutrient recycling, food webs, and composition of producers and decomposers.  

	
	2.1 Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles via photosynthesis and respiration. (CS 6d)

	
	
2.2 Diagram how each link in a food web stores energy in newly made structures, but that some of this energy is dissipated into the environment as heat during each transfer and this can be represented and calculated in a food/energy pyramid. (CS 6f)

	
	2.3 Calculate how fluctuations in population size in an ecosystem are determined by the relative rates of birth, immigration, emigration, and death. (CS 6c)

	
	2.4 Analyze changes in an ecosystem, and its biodiversity resulting from changes in climate, human activity, introduction of non-native species or changes in population size. (CS  6a, 6b)


	3. Cell Biology - Knowledge of the structure and function of macromolecules is necessary for   an understanding of the biochemistry of cells.  

	
	3.1 Compare and contrast the 4 major classes of organic macromolecules--carbohydrates, proteins, lipids, and nucleic acids--in terms of their structure, function, importance, and synthesis. (CS 1h)

	
	3.2 Generate an explanation how proteins which differ in their amino acid number and sequences differ in shape, function, and chemical properties. (CS 4e;  CS 4f)

	
	3.3 Identify and describe the structure and function of enzymes, and how their environment--including pH, temperature, and ionic conditions--alter their efficacy. (CS 1b)


	4. Cell Anatomy - Cell organelles function to provide energy, produce proteins, and regulate diffusion. 

	
	4.1 Compare and contrast prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses and how they differ in complexity and general structure. (CS 1c)

	
	4.2 Sequence the movement of molecules necessary to produce a protein, starting from the nucleus (chromosomes) ( (mRNA) ( ribosomes (production)  ( endoplasmic reticulum (transportation) ( Golgi bodies (packaging/secretion of proteins). (Bio. Stnd. 1d, 1e)

	
	4.3 Recognize the importance of semi-permeable membranes in regulating diffusion and osmosis to maintain cellular homeostasis, and calculate surface area to volume ratio and how it determines the limitations of cell size. (CS 1a)


	5. Cell Energetics - In photosynthesis, chlorophyll containing cells convert light energy into the chemical energy of ATP, which is used to produce glucose.  In cell respiration, glucose is oxidized to carbon dioxide and water, and ATP is produced. 

	
	5.1 Trace the flow of energy from sunlight captured by chloroplasts to the synthesis of glucose from carbon dioxide, and the subsequent storage/use of glucose as a carbohydrate. (CS 1h)

	
	5.2 Describe the role of mitochondria in releasing stored energy by completing the breakdown of glucose to carbon dioxide and water in glycolysis, the Krebs cycle, and the electron transport system. (CS 1g)


	6. Structure and Function of DNA - Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. 

	
	6.1 Describe the structure and function of DNA and RNA. (CS 5a)

	
	6.2 Diagram how to apply base-pairing rules to explain precise copying of DNA during semi-conservative replication. (CS 5b)

	
	6.3 Diagram how a gene opens during transcription and mRNA is encoded from the DNA template, and the resulting single stranded mRNA is edited, with introns being excised and exons being conserved and rejoined, and how the edited mRNA transcript moves from the nucleus to the cytoplasm, where it is bound by ribosomes. (CS 4a)

	
	6.4 Diagram how during translation the mRNA arrives at the ribosomes (rRNA) where the anticodons of the tRNA (carries the amino acids) bind to the codons of mRNA, which results in the proper amino acid sequence of a polypeptide/protein being established. (CS 4a)

	
	6.5 Apply genetic coding rules to predict the sequence of amino acids from a sequence of codons in mRNA. (CS 4b)

	
	6.6 Show how mutations in the DNA sequence of a gene may or may not affect the expression of the gene, or the sequence of amino acids in an encoded protein. (CS 4c)
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	7. Meiosis - Sexual reproduction depends on the production of gametes and random chromosomal segregation produces variation. 

	
	7.1 Distinguish between the stages of mitosis (eukaryotic cell division) and meiosis (reduces the original amount of DNA by half), which is an early step in sexual reproduction that produces haploid gametes in the gonads. (CS 2a; CS 2b, CS 2e)

	
	7.2 Demonstrate the connection between meiosis and Mendel’s laws of segregation and independent assortment of alleles, and how random chromosome segregation accounts for the probability of a particular allele being in a particular gamete. (CS 2c; CS 3b)

	
	7.3 Explain how the fusion of haploid male and female gametes (fertilization) produces a diploid zygote with novel combinations of genes, and how chromosomes determine an individual's sex. (CS 2d; CS 2f)

	
	7.4 Diagnose chromosomal aberrations on karyotypes resulting from nondisjunction during meiosis. (CS 2c)


	8. Genetics - A multicellular organism develops from a single zygote, and its phenotype depends on the genotype established at fertilization.  

	
	8.1 Infer the genetic makeup of gametes from parental genotypes, analyze the types of zygote genotypes,   and from that calculate the probability of zygote phenotypes resulting from a cross between these gametes for single trait, two trait, and X-linked crosses. (CS 3a)

	
	8.2 Interpret the results of genetic crosses (pedigrees) to predict the mode of inheritance of a trait—autosomal or X-linked, dominant or recessive. (CS 3c)


	9. Evolution - The change of one species into different species through time.  Changes in the DNA of an organism lead to phenotypic variation, and, through the process of natural selection in changing environments, ultimately result in speciation. 

	
	9.1 Explain that evolution is the result of genetic changes that occur in constantly changing environments. (CS 8)

	
	9.2 Demonstrate how new mutations and sexual reproduction lead to genetic variation in a population and diversify in its gene pool. (CS 7c)

	
	9.3 Show how natural selection acts on the phenotype rather than the genotype of an organism. (CS 7a)

	
	9.4 Explain how genetic drift affects the diversity of organisms in a population. (CS 8c)

	
	9.5 Explain that reproductive isolation, which results from behavioral, geographic, and/or temporal isolation, leads to speciation. (CS 8d)

	
	9.6 Give examples of how natural selection determines the differential survival of groups   of organisms, and how great diversity of species increases the chance that some organisms will survive major changes in the environment. (CS 8a; CS 8b)

	
	9.7 Identify and categorize the evidence for evolution, including comparative embryology, DNA or protein sequence comparisons, fossil comparisons (including episodic speciation and mass extinctions), and comparative anatomy, and how they are used to show probable evolutionary relationships. (CS 8e; CS 8f)


	10. Physiology - Coordinated structures and functions of organ systems maintain a relatively stable, healthy internal environment in the human body (homeostasis) despite changes in the outside environment. 

	
	10.1 Identify structures of the nervous system, explain the electrochemical function of the neurons, interpret how sensory, inter- and motor neurons coordinate input of and response to stimuli, and describe how neurons form the basis of cognition and consciousness. (CS 9b; CS 9d; CS 9e)

	
	10.2 List the major bones and muscles in the body, illustrate how a sarcomere works and explain the molecular basis of muscle contraction (including the roles of actin, myosin, Ca+2 and ATP*). (CS9h)

	
	10. 3 Explain how the circulatory system circulates nutrients and oxygen rich blood and removes carbon dioxide. (CS 9a)

	
	10.4 Explain how the respiratory system takes in oxygen out of the air, and removes carbon dioxide from the blood. (CS 9a)

	
	10.5 Illustrate how a) feedback loops in the nervous and endocrine systems regulate conditions in the body b) hormones, (including digestive, reproductive, and osmoregulatory) provide internal feedback mechanisms for homeostasis at the cellular level and in whole organisms c) peptide and steroid hormones function at the cellular level. (CS 9c, CS 9i*)

	
	10.6 Compare and contrast bacteria and viruses, their growth requirements, and effective treatments for illnesses caused by both. (CS 10d)

	
	10.7 Apply knowledge of the immune system, including a) knowledge of bacterial and viral diseases b) the role of the skin c) the role of antibodies d) the role of vaccination e) AIDS as a model to explain the function of phagocytes and lymphocytes in the immune system and why an individual with a compromised immune system may be unable to fight off and survive infections of microorganisms that are usually benign. (Bio. Stnd. 10a;  10b, 10c, 10d, 10e, 10f)


	11. Biotechnology - The genetic composition of cells can be altered by incorporation of exogenous DNA into cells to form novel combinations. 

	
	11.1 Demonstrate what the tools of biotechnology are--plasmids, restriction enzymes, ligase, gel electrophoresis, transformation--and how they are used to construct recombinant DNA molecules. (CS 5d)

	
	11.2 Characterize how genetic engineering is applied to produce novel biomedical and agricultural products, including how exogenous DNA can be inserted into bacterial cells in order to alter their genetic makeup and form new protein products, e.g. insulin. (Bio. Stnd. 5c, 5d)
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