Biology Curriculum Standards   
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The Scientific Method

· [1b, 1c] Identify sources of experimental error such as uncontrolled conditions.
· [1d] Use logic to analyze evidence and form an explanation.

· [1f]  Distinguish between hypothesis and theory 

Biochemistry
· [1b] Know that enzymes are proteins that speed up chemical reactions in organisms by lowering activation energy.
· [1b] Explain how enzymes have specific environmental conditions in which they work best; such as, pH and temperature.

· [1h] Know the four macromolecules: proteins, carbohydrates, lipids, and nucleic acids.

· [1h] Understand that macromolecules are polymers which are made from monomers obtained through diet.  

· [4e] Proteins are different from one another in the number and sequence of amino acids.
· [4f*] Know that the structure of a protein is directly related to the number and sequence of amino acids and how they interact.
Cells
· [1a] Structure and function of the cell membrane 
· [1a] Fluid Mosaic Model and how molecules enter and leave the cell

· [1c] Compare and contrast animal and plant cells structure and function

· [1c] Compare and contrast the general structures of eukaryotic and prokaryotic cells as well as viruses.
· [1e] Explain the relationship between the endoplasmic reticulum and the Golgi apparatus in terms of exporting proteins from the cell.

· [1j*] Describe the function of the cytoskeleton

Photosynthesis & Respiration

· [1f] Structure and function of a chloroplast.
· [1f] Know that reactants and products of photosynthesis

· [1i*] Explain how ATP is formed when hydrogen ions follow their concentration gradient out of a thylakoid and into the stroma of a chloroplast.
· [1g] Know the reactants and products of respiration; discuss the relationship between glucose and carbon dioxide.

· [1g] Describe the function of the mitochondria.

Cell Division
· [2a] Explain how meiosis is the first step in sexual reproduction
· [2a] Discuss how a complete set of chromosomes in a zygote is a random selection of chromosomes from your parents.  

· [2a] Gametes contain only one chromosome of each type, one from your mom or one from your dad.  

· [2b] Understand that only certain cells found in the reproductive organs go through meiosis.  

· [2e] Explain how approximately half of your DNA information comes from each parent.
DNA & Protein Synthesis
· [5a] Compare and contrast the structure and function of DNA and RNA
· [5b] Apply Chargaff’s Rule of base pairing for DNA replication and transcribing DNA into mRNA.

· [5c] Understand that genetic engineering is responsible for some advancements in agricultural and medical fields.
· [1d] Outline the flow of information from transcription in the nucleus to translation of proteins in the cytoplasm.  

· [4a] Explain the process of translation.

· [4b] Apply the genetic code to determine which amino acid each mRNA codon codes for.  

· [4c] Understand that mutations in DNA may or may not change the amino acid sequence in the resulting protein.

· [4d] Even though all cells contain the same genes, cells have specialized functions due to the different genes that are being expressed.  

· [4e] Proteins can differ from one another in the number and sequence of amino acids.
Genetics

· [2a] Gametes contain only one chromosome of each type, one from your mom or one from your dad.

· [2d] DNA combine during fertilization of a male and female gamete to produce new combinations of alleles in a zygote.  
· [2e] Explain how approximately half of your DNA information comes from each parent.

· [2f] Understand the role of chromosomes in determining an individual’s sex.
· [2g] 
Know how to create and interpret a Punnett square to predict the possible allele combinations from two parents.

· [3a] Know how to predict the possible phenotypes by interpreting a Punnett square.  

· [3a] Differentiate between autosomal and sex linked inheritance.

· [3b] Explain the basis for Mendel’s laws of segregation and independent assortment. 

· [3c] Analyze a pedigree and predict the type of inheritance, phenotypes, and genotypes.














Evolution

· [7a] Explain how natural selection acts on phenotypes rather than genotypes in an organism.

· [7b] Explain how lethal alleles are maintained in a gene pool.   
· [7c] Describe how mutations are constantly being generated in a gene pool.

· [7d] Know that variation increases the likelihood that some individuals will survive a change in environmental conditions, i.e., genetic drift.
· [7e*] Explain the conditions for the Hardy-Weinberg principle and understand why these conditions are not likely to appear in nature.

· [8a] Understand that through natural selection, some variations are favorable in certain environments and lead to a healthy and successful population.
· [8b] Explain how a greater diversity within a community will increase the chances that some organisms will survive a major catastrophic event; i.e., genetic drift.
· [8c] Understand the effects of genetic drift on the diversity of a population.

· [8d] Know how reproductive or geographic isolation affects speciation.

· [8e] Analyze fossil evidence to show the relationships between species.

· [8f*] Analyze DNA and amino acid sequences to illustrate common ancestry via a cladogram.
· [8g*] Explain how molecular clocks may be used to show how long ago various groups of organisms diverged from one another.

Ecology
· [6a] Describe the concept of biodiversity and know how changes in an ecosystem can affect biodiversity.
· [6b] Analyze data presented through video, pollution studies, and packet work to see how climate, human activity, nonnative species, and changes in population affect an ecosystem.  
· [6c] Analyze data presented through a board game to determine how birth, death, immigration, and emigration rates affect a population
· [6d]  Examine water, carbon, and nitrogen cycles to explain how biotic and abiotic systems are related
· [6e] Explain how the vitality and stability of an ecosystem depends on the health of its producers and decomposers.
Physiology

· [9b, d, e] Explain how the brain collects, processes, and responds to information gathered from both inside and outside the body.
· [9c] Draw several negative feedback loops that illustrate how the endocrine and nervous system control and regulate the body.
· [10a] Know how the skin acts as a barrier to infection for nonspecific diseases.
· [10c] Explain how vaccination work to protect from infection.
· [10d] Compare and contrast bacterial and viral infections, requirements for growth, and treatments.
