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Unit  2 Title: Cell Specialization and Organization

	Date
	Duration
Time / No. of periods
	Activity numbers
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	29 – 30
	How does freezing typically damage living tissue?
Hierarchy of life
Vocab: organelle, cell, tissue, organ, organ system
	
	· Explain 2 mechanisms that the wood frog uses to survive freezing.

	
	4
	31 - 36
	Vocab: prokaryotic, eukaryotic, enzyme, magnification, resolution, organelle, chloroplast, mitochondrion, vacuole, ER, nucleus, ribosome, Golgi apparatus, amyloplast, cytoplasm, cell wall, plasma membrane, smooth ER, rough ER, lysosome, centrioles, microvilli
	Calculate amount of magnification
Calculate actual size of object
Inv 2.1: Prepare a wet mount and observe
	· Explain why it is important to start at the lowest magnification.

· Using the TEM images, identify organelles and describe their function

	
	6
	37 – 46
*17
	Vocab: phospholipid, glycolipid, channel protein, carrier protein, glycoprotein, hydrophilic, hydrophobic, diffusion, facilitated diffusion, osmosis, solute, solvent, solution, osmolarity, surface area – to – volume ratio, active transport, ion pumps, specialized cell, 
	Build a paper model of the plasma membrane
Inv 2.2: Simple diffusion across a membrane 
Inv 2.3: Estimating osmolarity
Inv 2.4: How cell shapes affect diffusion
Inv 2.5: Effect of temperature on membrane permeability
	· What is the function / role of the plasma membrane?

	
	4
	47 – 50
	Vocab: DNA, proteins, nucleotide, adenine, guanine, cytosine, thymine, uracil, purine, pyrimidine, N-base, phosphate, RNA, ribose, deoxyribose
	Inv 2.6: Extracting DNA
Build a paper model of DNA
	· Why is DNA vital to the survival and function of a cell?

	
	3
	51 – 54
	Vocab: gene, transcription, translation, amino acid, polypeptide, denature, hydrogen bonding, disulfide bond
	Inv 2.7: Modeling protein structure
	· What makes proteins so important?  
· How can there be so many different kind of proteins?

	
	4
	55 – 59
*6
*23
*24
	Vocab: microtubules, anabolic, catabolic, enzyme, catalyst, catalase
	Match examples of proteins to their functions and pictograms
Inv 2.8: Effect of temperature on enzyme activity
	· What do enzymes do?  
· Is life possible without enzymes? Defend your answer.

	
	3
	60 – 64
	Vocab: flexion, extension, artery, vein, capillary, alveoli, xylem, phloem, transpiration, 
	Inv 2.9: Forearm movements
	· Select 2 organ systems and describe how they work together to accomplish a necessary process.

	
	1
	65
	Chapter Review
	
	

	
	1
	66
	Summative Assessment
	
	






Unit 3 Title: Feedback Mechanisms

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	67 – 68
	Vocab: homeostasis, receptor, effector, control center
	
	· What is homeostasis?

	
	2
	69 – 71
	Vocab: negative feedback mechanism, positive feedback mechanism
	
	· Is homeostasis typically maintained by negative or positive feedback mechanisms? 
· Select an organ system and describe how it helps to support homeostasis

	
	3
	72 – 75
*13
	Vocab: ectotherm, endotherm, homeotherm, poikilotherm
	Inv 3.1: Exploring insulation
Inv 3.2: Investigating body shape and temperature regulation
	· What is an advantage and a disadvantage of ectothermy? 
· Of endothermy?

	
	2
	76 – 77
	Vocab: antagonistic, diabetes mellitus, Type 1 diabetes, Type 2 diabetes
	
	· How are Type 1 and Type 2 diabetes treated differently?

	
	2
	78 – 79
*3 – 4
*11
*15
	
Design an investigation
	Inv 3.3: Investigating effect of exercise on heart rate
Inv 3.4: Investigating effect of exercise on breathing rate
	· How do the circulatory and respiratory systems respond to exercise to maintain homeostasis?

	
	2
	80 – 81
*16 –18
	Vocab: turgor, transpiration
	Inv 3.5: Investigating plant transpiration
	· How does the rate of transpiration respond to different physical factors to maintain homeostasis?

	
	1
	82
	Chapter Review
	
	

	
	1
	83
	Summative Assessment
	
	






Unit 4 Title: Growth and Development

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	84 – 85
	Vocab: mitosis, cell division, zygote, 
	
	· What is so extraordinary about the axolotl?
· How are growth and development different?

	
	2
	86 – 88
	Vocab: replication, semi-conservative, chromosome, anti-parallel, 
	Model semi-conservative replication
	· Explain what makes DNA replication semi-conservative.

	
	5
	89 – 93
	Vocab: growth, repair, asexual reproduction, cell cycle, interphase, G1, S, G2, cytokinesis, 2N, somatic cells, meristem, prophase, metaphase, anaphase, telophase, centrosomes, spindle, cleavage furrow, cell plate
	Inv 4.1: Modeling mitosis
	· Describe the stages of the cell cycle, and the primary activities at each stage.
· Identify and sequence images from the stages of mitosis.

	
	2
	94 – 95
	Vocab: cellular differentiation, stem cells, totipotent, pluripotent, multipotent
	
	· Can stem cells become ANY kind of cell? Explain

	
	1
	96
	Vocab: tissue
	
	· What are the 4 kinds of tissues?  What is the function of each?

	
	1
	97
	Chapter Review
	
	

	
	1
	98
*5
	Summative Assessment
	
	





Unit 5  Title: Energy in Living Systems

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	99 – 101
	Joseph Priestly experiments
Vocab: cellular respiration, adenosine triphosphate (ATP), intermembrane space, hydrolysis, adenosine diphosphate (ADP)
	
	· How is oxygen used by most organisms to stay alive?

	
	2
	102 – 104
	Vocab: photosynthesis, chloroplast, chlorophyll, carbon fixation, thylakoid, grana (granum), stroma, primary production, light-dependent phase (LDP), light-independent phase (LID)
	
	· Explain what happens during photosynthesis?

	
	1
	105
*23
	Investigating Photosynthesis Rate
	Inv 5.1: Measuring bubble production in Cabomba 
	

	
	1
	106
	Vocab: glucose, isotopes, isomers
	
	· Describe 3 ways that glucose may be used.

	
	3
	107 – 110
	Vocab: heterotrophs, anaerobic pathway, aerobic respiration, glycolysis, krebs cycle, electron transport system (ETS), cristae, carbohydrate
	Inv 5.2: Measuring respiration in germinating seeds
	· What is the reason that most organisms use aerobic respiration?

	
	1
	111
	Chapter Review
	
	

	
	1
	112
	Summative Assessment
	Inv 5.3: Modeling photosynthesis and cellular respiration.
	






Unit 6  Title: Interdependence in Ecosystems

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	113 – 114
	Vocab: population density, ecosystem, biotic, abiotic
	
	· What makes a pest a plague?

	
	2
	115 – 117
	Vocab: habitat, tolerance, niche (fundamental and realized), competition
	Calculate population density for several packs of dingoes and determine a correlation between density and habitat
	· Describe the realized niche for one of the packs of dingoes

	
	2
	118 – 119
	Vocab: population distribution (random, clumped / aggregated, uniform), mutualism, parasitism, predation, herbivory, competition
	
	· Given several examples, describe the type of interaction

	
	4
	120 – 124
	Vocab: interspecific competition, intraspecific competition, territory, home range
	Plot interacting predator and prey populations on the same graph.  How are the populations related?
	· How does competition affect a population?

	
	3
	125 – 128
	Vocab: carrying capacity, limiting factors, density dependent, density independent
	Inv 6.1: Investigation Carrying Capacity
	· What is the relationship between limiting factors and carrying capacity?

	
	2
	129 – 131
*8
*17
	Vocab: population growth, per capita growth rate, exponential growth, logistic growth, 
	Inv 6.2: Creating a model of logistic growth
	

	
	1.5
	132
	
	Inv 6.3: Density independent growth
Inv 6.4: Density dependent growth 
Inv 6.5: Density dependent growth
	

	
	.5
	133
	
	A Case Study in population growth
	

	
	1
	134
	Chapter Review
	
	

	
	1
	135
	Summative Assessment
	
	





Unit 7 Title: Energy Flow and Nutrient Cycles

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	136 – 137
	
	
	· How does energy move through an ecosystem?

	
	1
	138
	Vocab: aerobic, anaerobic
	
	· How are aerobic and anaerobic respiration different?

	
	1
	139 – 140
	Vocab: producer, consumer, herbivore, carnivore, omnivore, detritovore, decomposer
	
	· How do matter and energy move differently through an ecosystem?

	
	3
	141 – 143
	Vocab: trophic level, food chain, food web, 
	Given the information provided, transcribe multiple food chains and a food web
	· In a food chain or web, what does the direction of the arrow indicate?

	
	1
	144 – 145
	Vocab: gross primary production, net primary production, 
	
	· What are the possible destinations of “lost” energy?

	
	1
	146 – 147
	Vocab: pyramid of numbers, pyramid of biomass, pyramid of energy
	Inv. 7.1: Exploring biomass pyramids
	· A pyramid of numbers may have an inverted shape.  Is it possible for a pyramid of biomass to have that inverted shape?  Explain

	
	1
	148 – 149
	Vocab: biogeochemical cycle, nutrient cycle, evaporation, transpiration, condensation, precipitation, infiltration, percolation
	
	· Draw and label a water cycle.  Include at least x processes.

	
	4
	150 – 153
	Vocab: sink, photosynthesis, respiration, combustion, decomposition, coal formation, mineralization, dissolving
	Inv 7.2: A model of the carbon cycle
	· What form is carbon…
· in the atmosphere?
· in living organisms?
· in non-living “geologic” deposits?
· Name 2 biologic processes that move oxygen.
· Name 2 chemical or geologic processes that move oxygen.

	
	1
	154
	Vocab: nitrogen fixation, legumes, denitrification, ammonia (NH3), nitrates (-NO3-), nitrites (-NO2-)
	
	· Why is nitrogen fixation so important?

	
	1
	155
	Chapter Review
	
	

	
	1
	156
	Summative Assessment
	
	



Unit 8 Title: The Dynamic Ecosystem

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	157 – 158
	Vocab: ecosystem, dynamic, inertia, resilience
Short-term cycles can support long-term stability
	
	· Do ecosystems support flora or does the flora support the ecosystem? Defend your answer

	
	1
	159 – 160
	Vocab: disturbance
	
	· Why is important to understand the resilience of an ecosystem?

	
	1
	161
	Vocab: keystone species 
	
	· Explain the significance of a keystone species.

	
	1
	162
	Severe disturbances
	
	· Is the northern flank of Mt St Helens likely to become reforested? Explain

	
	1
	163
	Vocab: climate change, anthropogenic climate change 
	
	· Describe the effect of sea level rising on the Everglads.

	
	1
	164
	Vocab: persistent, biomagnification, (bioaccumulation, bioamplification)
	Inv 8.1: Pathways for toxins in food webs
	· Explain why the herring gull eggs have such high levels of DDE.

	
	2
	165 – 166
	Vocab: alien species, invasive species
	
	· Use a pyramid diagram to explain the impact of a dam.

	
	2
	167 – 169
	Vocab: overfishing, ghost fishing, deforestation
	Inv 8.2: A model of human impacts on fish stocks
	· Rank the levels of resource exploitation from lowest to highest.

	
	1
	170
	Vocab: conservation, biodiversity
	
	· Propose a reserve and justify your proposal.

	
	1
	171
	Chapter Review
	
	

	
	1
	172
	Summative Assessment
	
	





Unit 9 Title: Social Behavior

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	173 – 175
	Vocab: social groups, roost, schooling, flocking, herding, flash expansion
	
	· Compare and contrast the benefits of living in a social group versus living alone.

	
	1
	176
	Vocab: migration, V formation
	
	· Is migration a social activity? explain

	
	3
	177 – 182
	Vocab: social groups, eusocial, presocial, kin selection, altruism, cooperative behavior, cooperative defense, cooperative attack
	
	· What is the difference between eusocial and presocial groups? 
· How do cooperative interactions improve survival?

	
	1
	183
	Chapter Review
	
	

	
	1
	184
	Summative Assessment
	
	





Unit 10 Title: Inheritance of Traits

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	185 – 186
	Vocab: albinism, chromatin, chromosome, gene, nucleosome, transcription, promoter, enhancer 
	
	· How does what we mean by “chromosome” relate to DNA?

	
	1
	187
	Vocab: RNase, Protease, DNase, phage,
	Why did Hershey and Chase choose Sulfur and Phosphorous as their tagged elements?
	· What is the heritable material? How do we know?

	
	2
	188 – 189
	Vocab: gene expression, Chromatin, histone modification, gene, epigenetic
	
	· Are all epigenetic tags lost in the zygote? Explain

	
	2
	190 – 191
	Vocab: transcription, splicing, translation, gene inactivation
	
	· What is the role, if any, of non-coding DNA?

	
	1
	192
	Chapter Review
	
	

	
	1
	193
	Summative Assessment
	
	





Unit 11 Title: Variation of Traits

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	194 – 196
	Vocab: trait, true-breeding, allele, homologous pairs, homologues, heterozygous, dominant, recessive, locus, maternal, paternal
	
	· HOW are traits passed through a family?

	
	1
	197 – 198
	Vocab: variation, phenotype, mutation, genotype
	
	· Why is phenotypic variation important?
· How can variation arise?

	
	1
	199
	Vocab: quantitative, qualitative,
	Inv 11.1: Phenotypic variation in your class
	· Why should the data be graphed in a histogram?

	
	3
	200 – 202
	Vocab: meiosis, sister chromatids, crossing over, independent assortment, recombination, 
	Inv 11.2: Modelling meiosis using popsicle sticks
	· How does the meiosis / fertilization system contribute to variation?

	
	2
	203 – 204
	Vocab: mutation, allele, codon, insertion, substitution, deletion, silent mutations
	
	· How are new alleles produced? Explain

	
	1
	205
	
	Inv 11.3: Modeling antibiotic resistance
	

	
	2
	206 – 207
	Vocab: lactose, lactase, malaria, hemoglobin (Hb), cystic fibrosis (CF), CFTR protein, Huntington’s disease
	
	· Are mutations helpful or harmful? Explain

	
	3
	208 – 210
	Vocab: phenotype 
	
	· Is phenotype strictly controlled by genotype?  Explain

	
	3
	211 – 213
*7
	Vocab: monohybrid cross, gamete, test cross, dominant, recessive, 
	Monohybrid crosses
	· Complete a monohybrid cross and predict outcomes.

	
	3
	214 – 216
*7
	Vocab: dihybrid cross, F1, F2, Punnett square, chi-squared test, 
	Dihybrid crosses
	· Complete a dihybrid cross and predict outcomes.

	
	1
	217
	Vocab: pedigree, autosomal, carrier 
	Pedigree 
	· Analyze a pedigree and determine the mode of inheritance.

	
	1
	218
	Chapter Review
	
	

	
	1
	219
	Summative Assessment
	
	






Unit 12 Title: Evidence for Evolution

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	220 – 221
*1
	Vocab: ‘quill knobs’, clade, evo-devo (evolutionary developmental biology), fossil, radiometric dating, chronometric dating
	Describe 2 sources of evidence that support our understanding of evolution.
	· How does our changing understanding of velociraptor represent how science works?
· Define evolution.

	
	1
	222
	Vocab: proteobacteria, cyanobacteria, hyperthermophilic bacteria, domain, archaea, bacteria, eukarya
	
	· List at least 2 pieces of evidence for a universal common ancestor

	
	1
	223 – 224
	Vocab: fossil record, relative order, trilobite
	
	· Rank fossils by relative age, based on the fossil record.

	
	1
	225 – 226
	Vocab: transitional fossil, archaeopteryx, toothed whale, baleen whale
	
	· Why are transitional fossils important?

	
	1
	227
	Vocab: homologous structures, pentadactyl limb, adaptive radiation
	
	· How does homology support adaptive radiation?

	
	2
	228 – 229
	Vocab: DNA sequencing, bioinformatics, phylogenetic tree, common ancestor, common ancestor, Pax-6, hemoglobin, homology, homologous structures
	
	· Compare and contrast DNA sequencing and protein homology.

	
	1
	231
	Chapter Review
	
	

	
	1
	232
	Summative Assessment
	
	





Unit 13 Title: Natural Selection and Adaptation

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	1
	233 – 234
	Vocab: poaching, tusklessness, variation, natural selection, 
	
	· How does natural selection act as a mechanism for evolution?

	
	1
	235
	
	Inv 13.1: Investigating natural selection
	· Does natural selection occur in a single generation? Explain

	
	1
	236 – 237
	Vocab: adaptations (morphological, physiological, or behavioral), fitness, convergent evolution
	
	· Do similar adaptions indicate evolutionary relatedness? Explain

	
	2
	238 – 240
*21
	Case studies in natural selection
	Inv 13.2: Investigating natural selection in deer mice
	· How does natural selection drive evolution?

	
	2
	241 – 242
	Vocab: traits, insecticide resistance, selection pressure
	Inv 13.3: Investigating gene pool changes
	· What is selection pressure?

	
	1
	243
	Vocab: species, taxonomy, phylogenetic species concept (PSC)
	
	· Why are dogs all considered one species?

	
	2
	244 – 245
	Vocab: gene flow, gene pool, Reproductive Isolating Mechanisms (RIMs), sterility, divergent evolution, adaptive radiation, sequential evolution, phyletic gradualism, punctuated equilibrium
	
	· How do new species form?

	
	1
	246
	Vocab: monotreme, marsupial, eutherian (placental)
	
	

	
	1
	247 – 248
	Vocab: extinction, background extinction rate, 
	
	· Identify at least 2 reasons for the increased rate of extinction.

	
	2
	249 – 250
	Chapter Review & Summative Assessment
	
	





Unit 14 Title: Biodiversity

	Date
	Duration
Time / No. of periods
	Activity number
	Notes
	Lab / 
Practical activity
	Formative or
Summative Assessment

	
	2
	251 – 252
*2
*3
	Vocab: endemic, forest management, species richness, diversity index (pl, indices), Simpson’s Diversity Index
	Inv 14.1: Investigating biodiversity and human impacts
	· What are the different measures of biodiversity?

	
	2
	253 – 255
	Vocab: ecosystem services, biodiversity hotspot, bleaching, polyculture, monoculture,
	
	· What are ecosystem services? 
· How is human activity affecting biodiversity, and ecosystems?

	
	1
	256
	Vocab: Ex-situ conservation, captive breeding, seed banks, gene banks, 
	
	· Describe an example of ex-situ conservation.

	
	1
	257
	Vocab: In-situ conservation, restoration
	
	· Describe an example of in-situ conservation.

	
	
	258 – 259
	Vocab: conservation genetics, inbreeding depression, conservancies
	
	

	
	1
	260
	Chapter Review
	
	

	
	1
	261
	Summative Assessment
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