Biology Success Criteria
	OBJECTIVES
	(

	2.01a
 Compare and Contrast the structure and functions of the following organic molecules: 


Carbohydrates
	

	· Explain the role of carbohydrates in organisms
	

	· Interpret test results for organic compounds and recognize a positive test for Monosaccharides (Benedicts) and  Starch (Iodine)
	

	· Understand that carbohydrates are made of subunits
	

	· Explain the significance of starch, glycogen, cellulose, and glucose in living things
	

	2.01b Compare and Contrast the structure and functions of the following organic molecules: 


Proteins
	

	· Explain the role of Proteins in organisms
	

	· Interpret test results for organic compounds and recognize a positive test for Proteins (Biurets)
	

	· Understand that Proteins are made of subunits and the importance of their shape
	

	· Explain the significance of insulin, hemoglobin, and enzymes in living things
	

	2.01c Compare and Contrast the structure and functions of the following organic molecules: 


Lipids
	

	· Explain the role of Lipids in organisms
	

	· Interpret test results for organic compounds and recognize a positive test for Lipids (Brown paper)
	

	· Understand that Lipids are made of fatty acids and glycerol
	

	· Explain the significance of fats
	

	2.01d Compare and Contrast the structure and functions of the following organic molecules: 


Nucleic Acids
	

	· Explain the role of Nucleic Acids in organisms
	

	· Understand that Nucleic Acids are made of subunits and the importance of their shape
	

	· Explain the significance of DNA and RNA in living things
	

	2.02a Investigate and Describe the structure and Function of Cells Including: 


Cell  Organelles
	

	· Describe and recognize the structure of the nucleus, mitochondria, chloroplast, vacuole, ribosomes, cell wall, and plasma membrane
	

	· Describe the function of the previous cell parts 
	

	· Explain proper techniques for light microscope use and determine total magnification
	

	2.02b Investigate and Describe the structure and Function of Cells Including: 


Cell Specialization
	

	· List the hierarchy of cell specialization (cell(tissue(organ(organ system(organism)
	

	· Explain how a variety of cell structures relate to their functions including Neurons, Red Blood cells, sperm cells, white blood cells, muscle cells
	

	· Recognize differences in plant and animal cells
	

	· Explain different  roles of vacuoles in plant and animal cells (sometimes vacuoles in animal cells are vesicles)
	

	· Understand that chloroplasts and cell walls are only found in plant cells because of their functions
	

	2.02c Investigate and Describe the structure and functions of cells including: Communication among cells within an organism
	

	· Understand that chemical signals, such as hormones,  are responsible for communication among cells (i.e. muscle/nerve cell communication)
	

	· Understand that signals can influence the activity of another cell (increasing the production of proteins)
	

	· Explain that hormones are made by one cell,  travel through the organism, and influence the activity of other cells in that organism
	

	· Explain that signals are received by cells through receptor proteins embedded in the plasma membrane
	

	2.03a Investigate and Analyze the Cell as a Living System Including: 

Maintenance of Homeostasis
	

	· Define Homeostasis
	

	· Analyze examples of homeostasis and in what way they regulate the internal environment (temperature, pH, blood glucose)
	

	· Explain how cells maintain their environment by moving materials across the plasma membrane
	

	2.03b Movement of materials into and out of cells
	

	· Distinguish between active transport and passive transport
	

	· Describe and know examples of diffusion and osmosis 
	

	· Predict changes in osmotic pressure in a cell placed in differing solutions.
	

	· Understand the nature of the semi-permeable membrane as it relates to the structure of the membrane
	

	2.03c Energy use and release in biochemical reactions
	

	· Understand that ATP is the source of energy for cell activities
	

	· Describe how cells store and use energy with ATP and ADP
	

	2.04 Investigate and describe the structures and function of enzymes 
	

	· Understand that enzymes are a biological catalyst (speed up reactions)
	

	· Describe specificity using the “lock and key” model
	

	· Understand that enzymes are reusable and specific
	

	· Given a diagram, label the enzyme, substrate, and active site
	

	· Describe how enzymes shape can be changed by external factors such as pH and temperature
	

	· Interpret various graphs of enzyme action versus pH or temperature
	

	2.05 Investigate and analyze aerobic respiration, anaerobic respiration, and photosynthesis
	

	· Differentiate between the products and reactants in the equations for photosynthesis and respiration.
	

	· Identify factors which affect the rate of photosynthesis and cellular respiration.
	

	· Examine the types of anaerobic respiration (lactic acid fermentation and alcoholic fermentation) and their products.
	

	· Given a diagram of the yeast fermentation experiment, identify what gas is produced
	

	· Given a diagram of an elodea plant submerged in water, identify the gas that is produced.
	

	3.01a Analyze the molecular basis of heredity including: 


DNA replication
	

	· Describe the components of DNA and RNA
	

	· Describe the structure of DNA and RNA
	

	· Explain similarities and differences in the structure DNA and RNA 
	

	· Explain similarities and differences in the role of DNA and RNA
	

	· Describe the process and result of DNA replication
	

	· Explain that mutations are a change in the DNA code
	

	· Describe positive and negative effects of mutations
	

	· Understand that DNA replication occurs before cell division
	

	· Explain that weak hydrogen bonds aid in exposing the base pairs during replication
	

	3.01b Analyze the molecular basis of heredity including:


Protein Synthesis
	

	· Recognize that protein synthesis is made up of two parts
	

	· Understand the process of Transcription, where it occurs, and what is produced
	

	· Describe the functions of the three types of RNA
	

	· Understand the process of translation including the role of tRNA, where it occurs, and what is produced
	

	· Label a diagram illustrating the process of protein synthesis
	

	· Read a codon chart using the appropriate molecule, mRNA
	

	· Convert a given sequence, DNA or mRNA, into correct amino acid sequence using a codon chart
	

	· Understand that protein synthesis involves the linking of amino acids with peptide bonds
	

	3.01c Analyze the molecular basis of heredity including:


Gene Regulation
	

	· Understand that all somatic cells in an individual have the same DNA
	

	· Understand that cells differentiate based on gene expression 
	

	· Recognize that external factors such as temperature, pH, amount of light, and nutrition can influence gene expression
	

	3.02 Compare and Contrast the characteristics of asexual and sexual reproduction
	

	· Recognize that mitosis is a part of asexual reproduction and meiosis is a part of sexual reproduction
	

	· Compare and contrast the similarities and differences in mitosis and meiosis including


DNA replication


Separation of DNA and cellular material


Change in chromosome number


Number of cell divisions


Number of cells produced
	

	· Compare and Contrast the steps of mitosis and meiosis 
	

	· Describe, from a diagram, what is occurring in each phase
	

	· Recognize the sources of variation during cell division
	

	· Understand that sources of variation during asexual reproduction are from mutations and sources of variation during sexual reproduction include mutations, crossing over, random assortment of chromosomes, nondisjunction, and fertilization
	

	· Recognize and describe diagrams of sources of variation
	

	3.03a Interpret and predict patterns of inheritance. 


Dominant, recessive, and intermediate traits
	

	· Determine genotypes and phenotypes given allele combinations
	

	· Explain Mendel’s experiments and interpret the results in term of the law of dominance, the law of segregation of alleles, and the law of independent assortment
	

	· Understand that phenotypes are a result of genotypes and environmental factors
	

	· Interpret gender and chromosomal abnormalities on karyotypes
	

	· Understand that a dominant trait will be expressed and a recessive trait will only be expressed if a dominant is not present
	

	· Define and interpret incomplete dominance (examples such as a red and a white snapdragon will produce pink offspring)
	

	· Define and interpret co-dominance examples such as a red and a white cow will produce roan offspring (red and white) 
	

	· Understand that cystic fibrosis is autosomal recessive and Huntington’s disease is autosomal dominant
	

	3.03b,c,d Interpret and predict patterns of inheritance


     Multiple alleles


     Polygenic traits


     Sex linked traits
	

	· Interpret  co-dominant crosses involving multiple alleles (i.e. blood types)
	

	· Determine if parentage is possible based on blood types
	

	· Recognize that there are traits controlled by more than one gene called polygenic traits, and that those traits have a wide range of phenotypes (examples include skin and hair color)
	

	· Know that there are two chromosomes that determine sex and that females have two X chromosomes while males have an X and Y chromosome
	

	· Interpret crosses using alleles found on the X chromosome including color-blindness and hemophilia
	

	· Understand that males are more likely to have a recessive sex linked trait because they only receive one allele for the trait
	

	3.03e Examine the relationship between independent assortment and 

           genetic diversity
	

	· Understand the importance of the genes on separate chromosomes during meiosis
	

	· Understand how meiosis leads to independent assortment and greater genetic diversity
	

	3.03f   Understand the purpose of a test cross
	

	· Know the purpose of a test cross is to determine an unknown genotype
	

	· Understand the purpose of using an organism that is homozygous recessive for a test cross
	

	3.03g   Interpret pedigrees to determine genotypes
	

	· Given a pedigree, determine the most probable mode of inheritance
	

	· Identify genotypes from a given pedigree
	

	· Identify which individuals are carriers  from a given pedigree
	

	3.03h Interpret and predict patterns of inheritance


Punnett square         
	

	· Calculate ratios of offspring given genotypes and phenotypes of parents (monohybrid crosses)
	

	· Determine phenotypes and genotypes of parents given the ratio of offspring (monohybrid crosses) 
	

	· Use punnett squares to determine genotype and phenotype of offspring from dominant, recessive and intermediate crosses (incomplete dominance, co dominance, and multiple alleles)
	

	3.04a  Assess the impacts of genomics on individuals and society

            Human Genome Project
	

	· Understand the original purpose of the HGP to map and sequence the 22 autosomes, and two sex  chromosomes of the human genome 
	

	· Recognize the use of the HGP in determining whether individuals may carry genes for genetic conditions and in developing gene therapies.
	

	3.04b  Assess the impacts of genomics on individuals and society

            Applications of Biotechnology
	

	· Understand the steps used in gel electrophoresis and that molecules are separated based on size.
	

	· Recognize the uses of DNA fingerprinting.
	

	· Analyze a set of DNA fingerprints and identify matching sets and sets that indicate the closest relationship
	

	· Identify applications of transgenic organisms (plants, animals, and bacteria) in agriculture and industry including pharmaceutical applications such as the production of human insulin. 
	

	· Examine ethical issues regarding the use of stem cell research and genetically modified organisms.
	

	3.05a  Examine the development of the theory of evolution
	

	· Understand how Darwin used his collections and observations to develop the theory of natural selection.
	

	· Contrast biogenesis with abiogenesis 
	

	· Recognize diagrams of the experiments of Pasteur and Redi and understand the significance of the results.
	

	3.05b  Examine the origin and history of life
	

	· Understand proposed conditions on early Earth
	

	· Recognize and understand Miller and Urey’s experiment to recreate proposed conditions on early Earth and form organic molecules.
	

	· Understand that based on early conditions on Earth, the first organisms were prokaryotic and anaerobic.
	

	· Examine the evolution of eukaryotic and aerobic organisms 
	

	3.05c  Examine evidences of evolution
	

	· Understand relative and absolute dating of fossils
	

	· Recognize what is inferred by fossil evidence
	

	· Know biochemical similarities provide strong evidence of evolution
	

	· Recognize shared features in embryos suggest a common ancestor
	

	· Recognize homologous structures that suggest a common evolutionary origin
	

	· Recognize vestigial organs as evidence of evolution because they show structural change over time.
	

	3.05d  Examine mechanisms of evolution
	

	· Discuss how variations provide for natural selection
	

	· Examine the role of geographic isolation in speciation

(provide examples) 
	

	· Recognize the importance of the environment in selecting adaptations (ex. Peppered moth story)
	

	3.05e  Explore the role of evolution in pesticide and antibiotic resistance
	

	· Examine how the development of bacterial resistance to antibiotics is direct evidence of evolution
	

	· Examine adaptations in insects that have made some populations resistant to pesticides
	

	4.01a Analyze the historical development and changing nature of the classification systems
	

	· Understand that classification systems are changed as new knowledge is gathered  
	

	· Know the seven levels of classification (KPCOFGS)
	

	· Discuss the basis of classifications systems including evolutionary phylogeny, DNA and biochemical analysis, embryology, and morphology.
	

	· Interpret a cladogram
	

	· Understand binomial nomenclature - Identify the genus and species in a scientific name
	

	· Given a chart or list of scientific names, identify organisms that are most closely related 
	

	4.01b  Examine the similarities and differences between eukaryotic and prokaryotic organisms
	

	· Know membrane bound organelles are not found in prokaryotes
	

	· Know ribosomes are contained in both Prokaryotes and Eukaryotes
	

	· Understand the contrasts in chromosome structure
	

	· Eukaryotes are generally larger than prokaryotes
	

	4.01c  Examine the similarities and differences among eukaryotic kingdoms:   

            Protists, Fungi, Plants, and Animals
	

	· Examine cell structures of each kingdom noting similarities and differences
	

	· Unicellular Bacteria– one cell only, usually smaller, less specialized, and prokaryotic 
	

	· Unicellular Protozoan- one cell only, eukaryotic structure, cell responsible for all processes
	

	· Multicellular – usually larger, more specialized and eukaryotic
	

	· Examine how members of each kingdom obtain food to provide energy 
	

	· Discuss asexual versus sexual reproduction
	

	4.01d  Classify organisms using a dichotomous key
	

	· Practice using dichotomous keys for plants
	

	· Practice using dichotomous keys for animals
	

	4.02 Analyze the processes by which organisms representative of each of the following groups accomplish essential life functions: 
Unicellular protists, annelid worms, insects, amphibians, 
mammals, non-vascular plants, gymnosperms, and angiosperms 

Life functions examined include:


transport, excretion, respiration, regulation, 

  
nutrition, synthesis, reproduction, and growth and 
development   
	

	· Circulatory system – compare open vs. closed system

               Blood carries the nutrients; heart used for pumping   

               Plants – xylem and phloem are vascular tissue in 


    plants
	

	· Respiration – annelids exchange gases through their skin   

               Gills and lungs used to exchange gases in 



    amphibians, and only lungs in mammals
               Spiracles and tracheal tubes in insects

               Stomata in plants                                                              
	

	· Reproduction -  asexual reproduction in protists


External fertilization with amphibians involving eggs


Spores – reproductive cell without fertilization that 
produces a new organism. (Bryophytes)


Mammals – internal fertilization and purpose of 
placenta


Gymnosperms – transfer of  pollen: embryos contained 
within seeds


Angiosperms- flower is the reproductive organ (pistil, 
stamen, ovary)

      Seeds protected by fruit until germination 
	

	· Growth & Development – Metamorphosis in amphibians and 
insects


Growth from seeds or spores
	

	4.03a Describe and explain structural adaptations in plants and animals
	

	· Examine feeding adaptations 
	

	· Describe adaptations  to ensure successful reproduction in plants and animals (ex. Plant embryos contained in seeds)
	

	· Explain adaptations for life on land (ex. Internal fertilization, alveoli in lungs)
	

	4.03b Analyze disease causing viruses and microorganisms
	

	· Understand the basic structure of a virus identifying the capsid and nucleic acid
	

	· Explain how viruses and microorganisms can mutate rapidly
	

	· Know: HIV- viral infection of the white blood cells

            Influenza – viral infection of the respiratory system

            Smallpox -  viral infection affecting the skin

            Streptococcus(strep throat) – bacterial infection of 


   the respiratory system
	

	4.03c Examine the process of co-evolution
	

	· Know the relationship between pollinators (insects and hummingbirds) and angiosperms
	

	· Identify from a diagram depicting a hummingbird and a flower as an example of co-evolution.
	

	4.04a  Examine the interactive role of genetics and the environment
	

	· Know Sickle cell anemia affects the red blood cells and transport o oxygen.

Individuals that carry a single sickle cell gene are more resistant to malaria
	

	· Know tobacco use is linked to lung and mouth cancer
	

	· Know overexposure to the sun is linked to skin cancer

Understand Vitamin D is produced by the skin when it is exposed to sunlight 

Recognize folic acid, which is important in preventing birth defects  can be broken down by strong sunlight
	

	· Recognize that diabetes is a disease in which the body does not produce or properly use insulin and its affects can be linked to factors such as obesity and lack of exercise.
	

	· Understand that PKU is a recessive genetic disorder that can be controlled by diet
	

	4.04b  Develop a basic understanding of the immune system
	

	· Understanding of the bodies lines of defense (physical, nonspecific, and specific)
	

	· Know the function and relationship of T cells and B cells 
	

	· Know the relationship between antigens and antibodies, including the antigen/antibody complex
	

	· Understand the role of memory cells
	

	· Distinguish between passive and active immunity 
	

	· Understand vaccines and how they help to prevent viral diseases
	

	4.04c  Develop a basic understanding nutrition
	

	· Discuss proper nutrition for optimal health including essential vitamins and minerals
	

	· Examine how poor nutrition leads to malnutrition, obesity, and other health problems
	

	4.04d  Examine the general life cycle of the Malarial parasite (Plasmodium)
	

	· Know that the mosquito acts as a vector for the malaria parasite  
	

	· Know that the mosquito acts as a vector for the malarial parasite 
	

	· Examine the symptoms and treatments of malaria
	

	4.04e Understand the effects of environmental toxins
	

	· Define environmental toxin
	

	· Examine how exposure to lead and mercury can occur
	

	· Know that lead affects the central nervous system so children are more susceptible to damage
	

	4.05a  Analyze animal behaviors as adaptations to the environment

            Innate Behavior
	

	· Understand and recognize from diagrams the following :


Suckling (instinct)


Insects moving away from or toward light ( taxis)
	

	· Recognize from diagrams and explain the innate behaviors of migration, estivation, hibernation
	

	4.05b  Analyze animal behaviors as adaptations to the environment

            Learned Behavior
	

	· Understand and recognize examples of the following learned behaviors:


Habituation


Imprinting


Classical conditioning (Pavlov’s dog – stimulus association)


Trial and error
	

	4.05c  Analyze animal behaviors as adaptations to the environment

            Social Behavior
	

	· Understand and recognize examples of the following social behaviors:

Courtship dances

Territorial defense
	

	· Know pheromones are used for communication (ex: bees and ants)
	

	5.01a  Identify and describe symbiotic relationships
	

	· Describe and give examples of mutualism, commensalism, and parasitism
	

	· Recognize a predator /prey relationship
	

	· Recognize and predict the patterns on a predator/prey graph
	

	5.01b  Identify techniques o field ecology
	

	· Recognize and describe field ecology techniques specifically sampling and quadrant studies
	

	5.01c Explain how abiotic and biotic relationships are related to one another and their importance in ecosystems
	

	· Understand the difference between abiotic and biotic factors.
	

	· Given a diagram or paragraph describing an ecosystem, identify the biotic and abiotic factors.
	

	5.01d Analyze how limiting factors influence carrying capacity and interpret population growth graphs
	

	· Describe and identify limiting factors (ex: food availability, space, competition, disease, natural disasters)
	

	· Recognize an S-shaped curve indicates a population has reached carrying capacity and identify the carrying capacity on a graph
	

	· Recognize a J-shaped curve indicates exponential growth 
	

	· Recognize the difference between primary and secondary succession
	

	· Identify primary and secondary succession from a diagram
	

	5.02 a  Investigate the carbon cycle as it relates to photosynthesis and respiration
	

	· Understand how carbon flows from plants to animals
	

	· Understand how carbon is passed from one organism to another
	

	· Understand how carbon returns to Earth through respiration, excretion, and decomposition  
	

	5.02 b  Analyze food chains, food webs, and energy pyramids for direction and efficiency of energy transfer
	

	· Identify producers and consumers in an ecosystem
	

	· Identify three types of consumers:  omnivores, herbivores, carnivores
	

	· Recognize that energy flow through an ecosystem occurs through a food chain
	

	· Arrange a food chain in the proper order from producers through each level of consumer
	

	· Identify food chains within a food web
	

	· Understand trophic levels and the energy flow in ecological pyramids


(numbers, biomass, energy)
	

	· Understand the efficiency of energy transfer - 10% of energy is passed from one trophic level to the next
	

	5.03a,b  Analyze historic and potential changes in human population
	

	· Analyze a human population growth graph
	

	· Discuss factors that influence population growth or decline including birth rate, death rate, immigration, and emigration the concept of population density
	

	· Understand the concept of population density
	

	· Recognize that the principle cause of acid rain comes from human sources
	

	· Investigate the causes of habitat destruction and the effects on the ecosystem
	

	· Know that introducing a non-native species can lead to the spread of disease, competition for food and space, and reduce biodiversity    
	

	5.03c  Discuss factors that influence climate change
	

	· Understand the concept of the greenhouse effect
	

	· Know that burning fossil fuels increases the amount of carbon dioxide in the atmosphere and may contribute to global warming.
	

	· Know the use of chlorofluorocarbons (CFCs) have been linked to the rapid depletion of ozone in the atmosphere
	

	· Investigate the causes of habitat destruction and the effects on the ecosystem
	

	· Know that introducing a non-native species can lead to the spread of disease, competition for food and space, and reduce biodiversity    
	


