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	Section A

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.BIO.1 Use models to compare and contrast how the structural characteristics of carbohydrates,nucleic acids, proteins, and lipids define their function in organisms. 

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate merits and limitations of two different models of the same proposed process or mechanism in order to select the model that best fits the evidence or design criteria. 

I can develop a model to ascertain its reliability. 

I can use the model to compare and contrast how the structural characteristics of carbohydrates, nucleic acids, proteins, and lipids define their function in organisms.
	How might an organism’s function change as a result of a change in molecular structure?
	· Amino Acids
· Atom
· ATP
· Carbohydrate
· Compound
· Covalent Bond
· Disaccharide
· DNA
· Electron
· Element
· Hydrophobic
· Ion
· Ionic Bond
· Isotope
· Lipid
· Macromolecule
· Monosaccharide
· Molecule
· Nucleotide
· Neutron
· Nucleus
· Peptide Bonds
· Phospholipid
· Polymer
· Polysaccharide
· Proton
· Protein
· RNA
· Saturated Fats
· Steroids
· Triglyceride
· Unsaturated Fats
· Van der Waals Force
	 

	HS.BIO.2 Obtain, evaluate, and communicate information to describe the function and diversity of organelles and structures in various types of cells (e.g., muscle cells having a large amount of mitochondria, plasmids in bacteria, chloroplasts in plant cells).

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can critically read scientific literature to determine the central ideas or conclusions about the organelles and  structures in various types of cells. 

I can obtain scientific information to summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	How might an organism’s function change as a result of a change in structure?
	· Cell
· Cell theory
· Plasma membrane
· Organelle
· Cell structures (e.g., cell wall, cell membrane, cytoplasm, etc.)
· Cell organelles (e.g., nucleus, chloroplast, mitochondrion, etc.)
· Prokaryote
· Eukaryote
· Bacterial cell
· Plant cell
· Animal cell
· Muscle cell
· Other types of cells such as unicellular organisms (e.g., amoeba), nerve cell, sex cell (sperm/egg), etc.
	 

	HS.BIO.5 Plan and carry out investigations to explain feedback mechanisms (e.g., sweating and shivering) and cellular processes (e.g., active and passive transport) that maintain homeostasis.
a. Plan and carry out investigations to explain how the unique properties of water (e.g., polarity, cohesion, adhesion) are vital to maintaining homeostasis in organisms.  

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence to explain feedback mechanisms that maintain homeostasis.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.


	How might an organism’s function change as a result of unique changes in the properties of water?
	· Negative feedback loop
· Positive feedback loop
· Positive feedback
· Enzyme related feedback
· Stimulus 
· Response
· Effector
· Receptor
· Afferent pathway
· Efferent pathway
· Integration
· Phospholipid Bilayer
· Selective permeability
· Transport protein
· Fluid mosaic model
· Polarity
· Surface tension
· Capillary
· Adhesion
· Cohesion
· Hypotonic
· Hypertonic
· Isotonic
· Active transport
· Passive transport
· Mixture
· Solution
· Solvent
· Solute
· Diffusion
· Dynamic equilibrium
· Facilitated diffusion
· Osmosis
· Endocytosis
· Exocytosis
	 

	HS.BIO.6 Analyze and interpret data from investigations to explain the role of products and reactants in photosynthesis and cellular respiration in the cycling of matter and the flow of energy.
a. Plan and carry out investigations to explain the interactions among pigments, absorption of light, and reflection of light.

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can analyze data using the appropriate tools, technologies, and computational or mathematical models to explain the role of products and reactants in photosynthesis and cellular respiration. 

I can make a valid and reliable scientific claim using evidence from the data.

I can determine an optimal design solution. 

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence to explain the interactions among pigments, absorption of light, and reflection of light.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.

 

	What conclusions can be drawn about energy and matter after evaluating the flow of energy in photosynthesis and cellular respiration? 
	· Adenosine Triphosphate (ATP)
· Aerobic Process
· Aerobic Respiration
· Anaerobic Process
· Autotroph
· Calvin Cycle
· Cellular Respiration
· Chemiosmosis
· Chlorophylls
· Chloroplasts
· Energy
· Fermentation (lactic acid and alcohol)
· Glycolysis
· Granum
· Heterotroph
· Krebs cycle
· Metabolism
· NADP+
· NADPH
· Photosystems I & II
· Photosynthesis
· Pigment
· Pyruvate
· Rubisco
· Stroma
· Thermodynamics
· Thylakoid
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	HS.BIO.4 Develop and use models to explain the role of the cell cycle during growth and maintenance in multicellular organisms (e.g., normal growth and/or uncontrolled growth resulting in tumors).

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate merits and limitations of two different models of the same proposed process in order to select the model that best fits the evidence for the role of the cell cycle.

I can develop and design a model to ascertain its reliability.

I can explain the role of the cell cycle during growth and maintenance in multicellular organisms.  
	How might you adapt a cell cycle model to explain uncontrolled cell growth (tumors)?
	· Anaphase
· Cell Cycle
· Cleavage Furrow
· Cell Plate
· Centrioles
· Centromere
· Centrosome
· Checkpoints
· Chromatin
· Chromosome
· Cytokinesis
· G1
· G2
· Growth
· Interphase
· Kinetochore Microtubules
· Maintenance
· Metaphase
· Metaphase Plate
· Mitosis
· Prometaphase
· Prophase
· S phase
· Signaling factors
· Sister Chromatids
· Somatic cell
· Spindle fibers
· Telophase
	 

	HS.BIO.12 Develop and use a model to analyze the structure of chromosomes and how new genetic combinations occur through the process of meiosis.
a. Analyze data to draw conclusions about genetic disorders caused by errors in meiosis (e.g., Down syndrome, Turner syndrome).

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate merits and limitations of two different models of the same proposed process in order to select the model that best fits the evidence.

I can develop and use a model to analyze the structure of chromosomes and how new genetic combinations occur through the process of meiosis.

I can analyze data using the appropriate tools, technologies, and computational models to explain genetic disorders caused by meiosis.

I can make a valid and reliable scientific claim about genetic combinations using evidence from the data.
	How are genetic disorders related to the process of meiosis?
	· Anaphase I
· Anaphase II
· Centromere
· Chromosome
· Crossing Over
· Cytokinesis
· Diploid (2n)
· Fertilization
· Gamete
· Gene
· Haploid (n)
· Homologous Chromosome Pairs
· Interphase
· Karyotype
· Meiosis
· Meiosis I
· Meiosis II
· Metaphase I
· Metaphase II
· Nondisjunction
· Prophase I
· Prophase II
· Replicated Chromosome
· Sister Chromatids
· Telomeres
· Telophase I
· Telophase II

	 

	HS.BIO.3 Formulate an evidence-based explanation regarding how the composition of deoxyribonucleic acid (DNA) determines the structural organization of proteins. 
a. Obtain and evaluate experiments of major scientists and communicate their contributions to the development of the structure of DNA and to the development of the central dogma of molecular biology.
b. Obtain, evaluate, and communicate information that explains how advancements in genetic technology (e.g., Human Genome Project, Encyclopedia of DNA Elements [ENCODE] project, 1000 Genomes Project) have contributed to the understanding as to how genetic change at the DNA level may affect proteins and, in turn, influence the appearance of traits.
c. Obtain information to identify errors that occur during DNA replication (e.g., deletion, insertion, translocation, substitution, inversion, frame-shift, point mutations).  

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can critically read scientific literature to determine the central ideas or conclusions about the experimental contributions that major scientists made toward the development of the DNA structure. 

I can obtain scientific information to summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 

I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 
 
	How is DNA related to the structural organization of proteins?
	· Nitrogenous Base
· Deoxyribose
· Ribose
· Phosphates
· Hydrogen Bonding
· Nucleotides
· Semi-conservative Replication
· Central dogma
· Transcription
· mRNA
· tRNA
· rRNA
· RNA polymerase
· Introns
· Exons
· Codon translating
· Anticodon
· Deletion
· Insertion
· Substitution
· Variant
· DNA sequencing
· PCR
· Gel electrophoresis
· Human Genome Project
· International Hap Map
· ENCODE
· Cancer Genome Atlas
· 1000 Genomes Project
· ClinVar
· ClinGen
· Exome Aggregation
· Consortium
· Deletion
· Insertion
· Translocation
· Substitution
· Inversion
· Frameshift mutations
· Point mutation

	 

	HS.BIO.11 Analyze and interpret data collected from probability calculations to explain the variation of expressed traits within a population.
a. Use mathematics and computation to predict phenotypic and genotypic ratios and percentages by constructing Punnett squares, including both homozygous and heterozygous allele pairs (Monohybrid and Dihybrid Punnett Squares).
b. Develop and use models to demonstrate codominance, incomplete dominance, and Mendel’s laws of segregation and independent assortment. 
c. Analyze and interpret data (e.g., pedigree charts, family and population studies) regarding Mendelian and complex genetic disorders (e.g., sickle-cell anemia, cystic fibrosis, type 2 diabetes) to determine patterns of genetic inheritance and disease risks from both genetic and environmental factors. 


Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can analyze data using the appropriate tools, technologies, and computational models to explain the variation of expressed traits within a population. 

I can analyze data using the appropriate tools, technologies, and computational models to explain Mendelian and complex genetic disorders to determine patterns of genetic inheritance.

I can evaluate disease risks from both genetic and environmental factors. 

I can make a valid and reliable scientific claim about genetic inheritance and disease risks using evidence from the data.

I can evaluate merits and limitations of two different models of the same proposed process or mechanism in order to select or revise the model that best fits the evidence. 

I can design a test model to ascertain its reliability.

I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to to predict phenotypic and genotypic ratios and percentages by constructing Punnett squares, including both homozygous and heterozygous allele pairs, using both monohybrid and dihybrid crossings.

I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 
	What evidence might you include to support Gregor Mendel’s arrival at the Laws of Heredity?
	· Allele
· Autosome
· Carrier
· Codominance
· Crossing Over
· Dihybrid
· Dominant
· Epistasis
· F1 and F2 Generations
· Gametes
· Genetics
· Genetic Recombination
· Genotype
· Heterozygous
· Homologous
· Hybrid
· Incomplete Dominance
· Law of Independent Assortment
· Law of Segregation
· Monohybrid
· Multiple Alleles
· Pedigree
· Phenotype
· Polygenic Trait
· Probability
· Punnett Square
· Recessive
· Sex Chromosomes
· Sex-Linked Trait
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	 Teacher’s Notes

	HS.BIO.13 Obtain, evaluate, and communicate information to explain how organisms are classified by physical characteristics, organized into levels of taxonomy, and identified by binomial nomenclature (e.g., taxonomic classification, dichotomous keys). 
a. Engage in argument to justify the grouping of viruses in a category separate from living things. 

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can critically read scientific literature to determine the central ideas or conclusions to explain how organisms are classified by physical characteristics, organized into levels of taxonomy, and identified by binomial nomenclature.

I can obtain scientific information to summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 

I can communicate my findings. 

I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 
	How might physical characteristics be related to the classification of organisms?
	· Classification
· Taxonomy
· Binomial nomenclature
· Taxon
· Genus
· Family
· Genus
· Order
· Class phylum
· Division
· Kingdom
· Domain
· Dichotomous key
· Virus
· Capsid
· Lytic cycle
· Lysogenic cycle
· Retrovirus
· Prion
	 

	HS.BIO.16 Analyze scientific evidence (e.g., DNA, fossil records, cladograms, biogeography) to support hypotheses of common ancestry and biological evolution.

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can critically read scientific literature to determine the central ideas or conclusions about biological evolution and common ancestry. 

I can obtain scientific information to summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	How might scientific evidence be related to biological evolution?
	· Biogeography
· Parasitism
· Mutualism
· Commensalism
· Co-evolution
· convergent evolution
· divergent
· cladogram
· phylogenetic tree
· vestigial structures
· homologous structures
· embryonic
· genetic conservation
	 

	HS.BIO.14 Analyze and interpret data to evaluate adaptations resulting from natural and artificial selection that may cause changes in populations over time (e.g., antibiotic-resistant bacteria, beak types, peppered moths, pest-resistant crops).

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can analyze data using the appropriate tools, technologies, and mathematical models to evaluate adaptations resulting from natural and artificial selection. 

I can make a valid and reliable scientific claim using evidence from the data about how these adaptations may cause changes in populations over time. 

I can determine an optimal design solution. 

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods. 
	Can you explain how adaptations affect populations over time? 
	· Adaptations
· Adaptive Radiation
· Artificial Selection
· Evolution
· Evolutionary Fitness
· Geographic Variation
· Genetic Isolation
· Genetic Variation
· Genotypes
· Mutation
· Natural Selection
· Phenotypes
· Sexual Reproduction


	 

	HS.BIO.15 Engage in argument from evidence (e.g., mathematical models such as distribution graphs) to explain how the diversity of organisms is affected by overpopulation of species, variation due to genetic mutations, and competition for limited resources.

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments concerning the how the diversity of organisms is affected by overpopulation, variation, and competition. 

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 
	Can you explain how the diversity of organisms may be affected by overpopulation, variation, and competition? 
	· Variation
· Adaption
· Fitness
· Biodiversity
· Habitat
· Ecosystems
· Diversity
· Population
· Population Density
· Limiting Factors
· Carrying Capacity
· Genetic mutation
· Competition
· Natural Selection
· Genetic Recombination
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	HS.BIO.7 Develop and use models to illustrate examples of ecological hierarchy levels, including biosphere, biome, ecosystem, community, population, and organism.

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can evaluate merits and limitations of two different models of the same proposed process in order to select the model that best fits the evidence or design criteria. 

I can design a model to ascertain its reliability. 

I can develop and use a model to illustrate examples of ecological hierarchy levels.
	What facts might you select to support the need to consider stability and change in ecological hierarchy? 
	· Abiotic Factor
· Biological Community
· Biome
· Biosphere
· Biotic Factor
· Ecology
· Ecosystem
· Population
· Species

	 

	HS.BIO.8 Develop and use models to describe the cycling of matter (e.g., carbon, nitrogen, water) and flow of energy (e.g., food chains, food webs, biomass pyramids, ten percent law) between abiotic and biotic factors in ecosystems.

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can develop and use models to describe the cycling of matter and flow of energy between abiotic and biotic factors in ecosystems.

I can evaluate merits and limitations of two different models of the same mechanism in order to select or revise the model that best fits the evidence or design criteria. 
	What conclusions can be drawn about energy and matter after evaluating the cycling of matter and flow of energy in ecosystems? 
	· Autotroph
· Biomass
· Biomass Pyramid
· Biogeochemical Cycle
· Carnivore
· Denitrification
· Detritivore
· Energy Pyramid
· Food Chain
· Food Web
· Herbivore
· Heterotroph
· Law of Conservation of Mass
· Matter
· Nitrogen Fixation
· Number Pyramid
· Nutrient
· Omnivore
· Primary Consumer
· Primary Producer
· Secondary Consumer
· Tertiary Consumer
· Trophic Levels: (primary, secondary and tertiary)
	 

	HS.BIO.9 Use mathematical comparisons and visual representations to support or refute explanations of factors that affect population growth (e.g, exponential, linear, logistic).

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to support or refute explanations of factors that affect population growth.

I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 
	What do you notice about the scale, proportion, and quantity of factors that affect population growth?
	· Population growth rate
· Emigration
· Immigration
· Exponential growth
· Linear growth
· Logistic growth
· Doubling time
· Carrying capacity
· Density- dependent
· Density- independent

	 

	HS.BIO.10 Construct an explanation and design a real-world solution to address changing conditions and ecological succession caused by density-dependent and/or density-independent factors.*

Disciplinary Core Idea: 
(Life Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can make a quantitative or qualitative claim regarding the relationship between dependent and independent variables to address changing conditions and ecological succession caused by density- dependent and density- independent factors. 

I can construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources.

I can apply scientific ideas, principles, and evidence to provide and explanation of phenomena and solve design problems, taking into account possible unanticipated effects. 
	Can you explain how density-dependent and density- independent factors affect ecological succession ? 
	· Population density
· Dispersion
· Density-independent factor
· Density-dependent factor
· Population growth rate
· Limiting factor
· Ecological succession
· Primary succession
· Climax community
· Secondary succession
· Pioneer species
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