Biology I Objectives Curriculum Map

Unit 1 - Introduction to Biology and Chemistry of Life (Aug- Mid Sept)

	Students will be able to:

1. Recognize that cells both increase in number and differentiate, becoming specialized in structure and function, during and after embryonic development. (Strand 3.1.B.a)
2. Relate the structure of organic compounds (proteins, nucleic acids, lipids, carbohydrates) to their role in the living system. (Strand 3.2.D)
3. Recognize that energy is absorbed or released in the breakdown or synthesis of organic compounds (Strand 3.2.D)
4. Explain how protein enzymes affect chemical reactions (Strand 3.2.D)
5. Measure length to the nearest millimeter, mass to the nearest gram, volume to the nearest milliliter, force (weight) to the nearest Newton, temperature to the nearest degree Celsius, time to the nearest second. (Strand 7)
6. Calculate the range, average/mean, percent, and ratios for sets of data. (Strand 7)
7. Construct a proper graph and data table using appropriate title, labels, units, data, independent and dependant variables (Strand 7)


Unit 2 - The Cell: Structure & Function (Mid Sept- First of Oct)

	Students will be able to:

1. Describe the structures of cell parts (e.g., cell wall, cell membrane, cytoplasm, nucleus, chloroplast, mitochondrion, ribosome, vacuole) found in different types of cells (e.g., bacterial, plant, skin nerve, blood, muscle) and the functions they perform (e.g., structural support, transport of materials, storage of genetic information, photosynthesis and respiration, synthesis of new molecules, waste products). (Strand 3.1.C.b)

2. Explain physical & chemical interactions that occur between organelles (e.g. nucleus, cell membrane, chloroplast, mitochondrion, and ribosome) as they carry out life processes. (Strand 3.2.A.c)

Unit 3 - Particle Transport in Cells (Mid Sept- Mid Oct)

	Students will be able to:

1. Explain the significance of the selective permeable membrane to the transport of molecules. (Strand 3.2.F.a)

2. Predict the movements of molecules across the selective permeable membrane (e.g., diffusion, osmosis, active transport) needed for a cell to maintain homeostasis given concentration gradients and different sizes of molecules. (Strand 3.2.F.b)

3. Explain how water is important to cells (e.g., is a buffer for body temperature, provide soluble environment for chemical reactions, servers as a reactant in chemical reactions, provides hydration that maintains cell turgidity, maintains protein shape). (Strand 3.2.F.c)

Unit 4 - Photosynthesis & Cellular Respiration (Mid Oct- First of Nov)

	Students will be able to:

1. Explain the interrelationship between the processes of photosynthesis & cellular respiration (e.g. recycling of oxygen & carbon dioxide), comparing & contrasting photosynthesis & cellular respiration reactions (NOT intermediate reactions). (Strand 3.2.B.a)

2. Determine what factors affect the processes of photosynthesis & cellular respiration (i.e. light intensity, availability of reactants, temperature…) (Strand 3.2.B.b)	

Unit 5 – Mitosis, DNA, Mutations, & Protein Synthesis (First of Nov- Mid Nov)

	Students will be able to:

1. Describe the chemical and structural properties of DNA (e.g., DNA is a large polymer formed from linked subunits of four kinds of nitrogen bases; genetic information is encoded in genes based on the sequence of subunits; each DNA molecule in a cell forms a single chromosome). (Assess the concepts – NOT memorization of nitrogen base pairs.) (Strand 3.3.B.a)

2. Recognize that DNA codes for proteins, which are expressed as the heritable characteristics of an organism. (Strand 3.3.B.b)

3. Identify possible external causes (e.g., heat, radiation, and certain chemicals) and effects of DNA mutations (e.g., altered proteins which may affect chemical reactions and structural development). (Strand 3.3.B.e)

Unit 6 - Cell Division Meiosis (Mid Nov- First of Dec)

	Students will be able to:

1. Recognize the chromosomes of daughter cells, formed through the processes of asexual reproduction and mitosis, the formation of somatic (body) cells in multicellular organisms, are identical to the chromosomes of the parent cell. (Strand 3.3.C.a)

2. Recognize that during meiosis, the formation of sex cells, chromosomes are reduced to half the number present in the parent cell. (Strand 3.3.C.b)

3. Explain how fertilization restores the diploid number of chromosomes. (Strand 3.3.C.c)

4. Describe the advantages and disadvantages of asexual and sexual reproduction with regard variation within population. (Strand 3.3.D.a)

Unit 7 - Genetics and Biotechnology (First of Dec- Mid Dec)

         Students will be able to:

1. Explain how genotypes (heterozygous and homozygous) contribute to phenotypic variation within species. (Strand 3.3.E.a)

2. Predict the probability of the occurrence of specific traits, including sex-linked traits, in an offspring by using a monohybrid cross. (Strand 3.3.E.b)

Unit 8 – Ecology (First of Jan- First of March)
	
	Students will be able to:

1. Explain the nature of interactions between organisms in predator/prey relationships and different symbiotic relationships (e.g., mutualism, commensalism, and parasitism). (Strand 4.1.A.a)

2. Explain how cooperative (e.g., symbiotic) and competitive (e.g., predator/prey) relationships help maintain balance within an ecosystem. (Strand 4.1.A.b)

3. Explain why no two species can occupy the same niche within a community (Strand 4.1.A.c)

4. Identify and explain the limiting factors (biotic and abiotic) that may affect the carrying capacity of a population within an ecosystem. (Strand 4.1.B.a)

5. Illustrate and describe the flow of energy within a food web. (Strand 4.2.A.a)

6. Explain why there are generally more producers than consumers in an energy pyramid (Strand 4.2.A.b)

7. Explain the processes and importance of recycling of nitrogen, oxygen, and carbon throughout an ecosystem (Strand 4.2.B.a.b)

Unit 9 – Ecology Applications (First of March- Mid March)

	Students will be able to:

1. Predict the impact (beneficial or harmful) a natural environmental event (e.g., forest fire, flood, volcanic eruption, and avalanche) or human caused change (e.g., acid rain, global warming, pollution, deforestation, introduction of an exotic species) may have on the diversity of different species in an ecosystem. (Strand 4.1.D.a)

2. Predict how the use and flow of energy will be altered due to changes in a food web. (Strand 4.2.A.c)

Unit 10 - Natural Selection and Adaptation (Mid March- First of April)

	Students will be able to:

1. Explain the importance of reproduction to the survival of a species (e.g., the failure of a species to reproduce will lead to extinction of that species). (Strand 4.3.B.b)

2. Identify examples of adaptations that may have resulted from variations favored by natural selection (e.g., long-necked giraffes, long-eared jack rabbits) and describe how that variation may have provided populations an advantage for survival. (Strand 4.3.C.a)

3. Explain how environmental factors (e.g., habit loss, climate change, pollution, introduction of non-native species) can be agents of natural selection. (Strand 4.3.C.c)

Unit 11 – EOC Review (First of April- Mid April)
Unit 12 – Course Wrap-up (End of April- Mid May)

Strand 7: Scientific Inquiry (7.1.A)(Covered explicitly throughout units) (Entire Year Throughout Course)

	Students will be able to:

1. Analyzing an experiment identify the components (i.e. independent variable, dependent variables, control of constants, multiple trials) and explain their importance to the design of a valid experiment. 

2. Design & conduct a valid experiment.

3. Recognize it is not always possible, for practical or ethical reasons, to control some conditions (e.g. when sampling or testing humans, when observing animal behaviors in nature).

4. Evaluate the design of an experiment and make suggestions for reasonable improvements.

5. Measure length to the nearest millimeter, mass to the nearest gram, volume to the nearest milliliter, force (weight) to the nearest Newton, temperature to the nearest degree Celsius, time to the nearest second.

6. Determine the appropriate tools and techniques to collect, analyze, and interpret data.

7. Judge whether measurements and computation of quantities are reasonable.

8. Calculate the range, average/mean, percent, and ratios for sets of data.

9. Use quantitative and qualitative date as support for reasonable explanations (conclusions).

10. Analyze experimental data to determine patterns, relationships, perspectives, and credibility of explanations (e.g. predict/extrapolate data, explain the relationship between the independent and dependent variable).

11. Identify the possible effects of errors in observations, measurements, and calculations, on the validity and reliability of data and resultant explanations (conclusions).

12. Analyze whether evidence (data) and scientific principles support proposed explanations (laws/principles, theories/ models).

13. Communicate the procedure and results of investigations and explanations through:

a. Oral presentations
b. Drawings and Map
c.  Data tables (allowing for the recording and analysis of 
		data relevant to the experiment such as independent
		and dependent variables, multiple trials, beginning and 
		ending times or temperatures, derived quantities)
d. graphs (bar, single and multiple lines)
e. equations and writings

14.   Explain the importance of the public presentation of scientific work and supporting evidence to the scientific community (e.g. work and evidence must be critiqued, reviewed, and validated by peers; needed for subsequent investigations by peers; results can influence the decisions regarding future scientific work)

