l> Content Expectations (Priority Expectations are highlighted in gray.)

B2.1A

B2.1B

B2.5C

B3.1A

B3.1B

B3.1C

B3.1D

B3.1e

B3.2A

B3.2B

B3.2C

B3.3A

B3.3b

Explain how cells transform energy (ultimately obtained from the sun) from one form to another
through the processes of photosynthesis and respiration. Identify the reactants and products in
the general reaction of photosynthesis.

Compare and contrast the transformations of matter and energy during photosynthesis and
respiration.

Describe how energy is transferred and transformed from the sun to energy-rich molecules during
photosynthesis.

Describe how organisms acquire energy directly or indirectly from sunlight.

lllustrate and describe the energy conversions that occur during photosynthesis and respiration.
(Repeat from Unit 3)

Recognize the equations for photosynthesis and respiration and identify the reactants and prod-
ucts for both. (Repeat from Unit 3)

Explain how living organisms gain and use mass through the processes of
photosynthesis and respiration.

Write the chemical equation for photosynthesis and cellular respiration and explain in words what
they mean.

Identify how energy is stored in an ecosystem.

Describe energy transfer through an ecosystem, accounting for energy lost to the
environment as heat.

Draw the flow of energy through an ecosystem. Predict changes in the food web when one or
more organisms are removed.

Use a food web to identify and distinguish producers, consumers, and decomposers and
explain the transfer of energy through trophic levels.

Describe environmental processes (e.g., the carbon and nitrogen cycles) and their role in
processing matter crucial for sustaining life.
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Population Ecology &
Unit | Human Impacts on Ecosystems

population

ecology

IS ABOUT

stability and
change in
ecosystems

T

OBSERVED IN INFLUENCED IMPACTED BY

dynamic population abiotic and habitat destruction
equilibrium biotic factors and invasive species

> Big Idea > Inquiry, Reflection and
Social Implications

Ecosystems are characterized by both stability and change on

which human populations can have an impact. B1.1C Conduct scientific investigations
B1.1D Relate patterns in data to theories
I> COI"E COnCEPtS B1.1E Give evidence to .support conclus'ions .
« Students describe reasons for given conclusions
+  Ecosystems usually establish equilibrium between their about water quality using evidence from macro-
biotic inhabitants and abiotic factors. These relationships invertebrate stream studies.
typically are stable for long periods of time. + Students conduct population studies of protists

. - . in classroom microcosms.
«  Unless population growth is disrupted, the growth will

follow a predictable pattern. «+ Students identify patterns in data and relate them
to theoretical models using the “Oh Deer” activity
«  Humans impact populations through habitat destruction, from Project Wild.

invasive species, greenhouse effect, and global warming.
B1.2B Apply science to social issues

Students identify and critique arguments about per-
sonal or societal issues based on scientific evidence
related to global warming, habitat destruction, inva-
sive species and species extinction.
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l> Content Expectations (Priority Expectations are highlighted in gray.)

B3.4A

B3.4C

B3.4d

B3.4e

B3.5A

B3.5B

B3.5C

B3.5e

B3.5f

B3.5g

Describe ecosystem stability. Understand that if a disaster such as flood or fire occurs, the
damaged ecosystem is likely to recover in stages of succession that eventually resultin a
system similar to the original one.

Examine the negative impact of human activities.

Describe the greenhouse effect and list possible causes.

List the possible causes and consequences of global warming.

Graph changes in population growth, given a data table.

Explain the influences that affect population growth.

Predict the consequences of an invading organism on the survival of other organisms.

Recognize that and describe how the physical or chemical environment may influence the rate,
extent, and nature of population dynamics within ecosystems.

Graph an example of exponential growth. Then show the population leveling off at the
carrying capacity of the environment.

Propose how moving an organism to a new environment may influence its ability to survive and
predict the possible impact of this type of transfer.
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Cell Division

cell division

IS ABOUT

mitosis and
meiosis

N

PRODUCING

growth and
specialization
(mitosis)

> Big Idea

Through cell division, mitosis explains growth and specializa-
tion while meiosis explains genetic continuity.

> Core Concepts

+  The process of mitosis produces new cells needed for
growth of an organism and these cells differentiate into
specific cells with specialized functions.

«  Meiosis ensures genetic continuity, by producing sex cells
for sexual reproduction, which passes on genes to the
next generation.

PRODUCING

gamete production
(meiosis)

> Inquiry, Reflection and
Social Implications

B1.1C Conduct scientific investigations

B1.2C

Students conduct investigations to determine the
duration and sequence of each mitotic stage in on-
ion root tip cells. Students also use pollen grains to
compare meiosis to mitosis.

Access information from multiple sources
Students develop an understanding of genetic
continuity by accessing scientific information from
multiple sources.
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I> Content Expectations (Priority Expectations are highlighted in gray.) \ 9 )

B2.1C

B2.1d

B3.5d

B4.2A

B4.3A

B4.3B

B4.3C

B4.3d

B4.3e

B4.3f

B4.4b

B4.3g

Explain cell division, growth, and development as a consequence of an increase in
cell number, cell size, and/or cell products.

Describe how, through cell division, cells can become specialized for specific function.

Describe different reproductive strategies employed by various organisms and explain their advan-
tages and disadvantages.

Show that when mutations occur in sex cells, they can be passed on to offspring (inherited muta-
tions), but if they occur in other cells, they can be passed on to descendant cells only (non-inherit-
ed mutations).

Compare and contrast the processes of cell division (mitosis and meiosis), particularly as
those processes relate to production of new cells and to passing on genetic information
between generations.

Explain why only mutations occurring in gametes (sex cells) can be passed on to offspring.

Explain how it might be possible to identify genetic defects from just a karyotype of a few cells.

Explain that the sorting and recombination of genes in sexual reproduction result in a great
variety of possible gene combinations from the offspring of two parents.

Recognize that genetic variation can occur from such processes as crossing over, jumping genes,
and deletion and duplication of genes.

Predict how mutations may be transferred to progeny.

Explain that gene mutation in a cell can result in uncontrolled cell division called cancer. Also know
that exposure of cells to certain chemicals and radiation increases mutations and thus increases the
chance of cancer.

Explain that cellular differentiation results from gene expression and/or environmental influence
(e.g., metamorphosis, nutrition).
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protein synthesis

DNA/RNA & Protein Synthesis

IS ABOUT
DNA coded
instructions
PASSED ON BY WRITTEN IN TRANSCRIBED TO TRANSLATED BY ERRORS RESULT IN

replication triplet base coding

> Big Idea

DNA carries the coded recipes for building proteins.

> Core Concepts

«  The central dogma of biology states that DNA codes for
proteins. Proteins determine the capabilities of the cell
and the structure of the cell.

«  The processes by which proteins are made from DNA are
transcription and translation with RNA being the message
carrier.

«  DNA must replicate itself faithfully in order to pass all
genetic information on to descendent cells, including sex
cells.

> Inquiry, Reflection and
Social Implications

B1.1C
B1.1D
B1.1E
B1.1g

B1.2i

Conduct scientific investigations

Relate patterns in data to theories

Give evidence to support conclusions

Critique reasoning based on evidence

+ Students conduct investigations using appropri-
ate tools to extract DNA from human cheek cells.

« Students identify patterns of amino acid se-
quence in a protein molecule and determine the
DNA codon sequence that produced it.

« Students view the evidence supporting the trip-
let code.

Explain progressions of ideas
Students explain the progression of ideas that led to
the discovery of DNA triplet codes.
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l> Content Expectations (Priority Expectations are highlighted in gray.)

B4.1B

B4.2B

B4.2C

B4.2D

B4.2E

B4.2f

B4.2g

B4.4c

Explain that the information passed from parents to offspring is transmitted by means of genes
that are coded in DNA molecules. These genes contain the information for the production of pro-
teins.

Recognize that every species has its own characteristic DNA sequence.

Describe the structure and function of DNA.

Predict the consequences that changes in the DNA composition of particular genes may have
on an organism (e.g., sickle cell anemia, other).

Propose possible effects (on the genes) of exposing an organism to radiation and toxic chemicals.

Demonstrate how the genetic information in DNA molecules provides instructions for assem-
bling protein molecules and that this is virtually the same mechanism for all life forms.

Describe the processes of replication, transcription, and translation and how they relate to
each other in molecular biology.

Explain how mutations in the DNA sequence of a gene may be silent or result in phenotypic
change in an organism and in its offspring.
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Mendelian & Molecular Genetics

Unit | (includes Biotechnology)

Mendelian
genetics

IS ABOUT

inherited traits

PASSED DOWN AS OBSERVED AS GOVERNED BY ANALYZED BY ALTERED BY

dominance,
segregation,
independent
assortment

Punnet Square,

genotype phenotype statistics

> Big Idea > Inquiry, Reflection and

All cells contain a complete set of genes for the organism but

Social Implications

not all genes are expressed in each cell. B1.1D Relate patterns in data to theory
B1.1E Give evidence to support conclusions
|> Core Concepts B1.1g Critique reasoning based on evidence ‘
Students use Mendel’s pea plants to predict -phe-
Each cell of an organism contains all of the genes of the notype, genotype, traits-dominance-recessive-co-
organism but not all genes are used in all cells. dominant. Using a human karyotype, students iden-
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tify the sex of the sample, identify the homologous
chromosome pairs. Using a Drosophila karyotype,
students demonstrate Mendel’s Laws of Segregation
and Independent Assortment.

Traits are gene expressions which may be produced by a
single gene pair or more than one gene pair.

Mutations in the DNA code may lead to advantageous or
disadvantageous or no noticeable effect.
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l> Content Expectations (Priority Expectations are highlighted in gray.)

B4.1A

B4.1c

B4.1d

B4.1e

B4.2h

B4.4a

Draw and label a homologous chromosome pair with heterozygous alleles highlighting a particular
gene location.

Differentiate between dominant, recessive, co-dominant, polygenic, and sex-linked traits.
Explain the genetic basis for Mendel’s Laws of Segregation and Independent Assortment.
Determine the genotype and phenotype of monohybrid crosses using a Punnett Square.
Recognize that genetic engineering techniques provide great potential and responsibilities.
Describe how inserting, deleting, or substituting DNA segments can alter a gene. Recognize
that an altered gene may be passed on to every cell that develops from it and that the result-

ing features may help, harm, or have little or no effect on the offspring’s success in its envi-
ronment.
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Evolution

IS ABOUT

changes through

time

N\

AS EVIDENCED BY

common
characteristics
of all organisms

variation within
species

> Big Idea

Evolution provides a scientific explanation for the history of life
on Earth.

> Core Concepts

«  The millions of different species of plants, animals, and
micro-organisms that live on Earth today are related by
descent from common ancestors.

«  Evolution of species is, in part, the result of the process of
natural selection.

«  Genetic variation is preserved or eliminated from a
population through natural selection.
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AS MEASURED BY

OBSERVED THROUGH RESULTING IN

survival of
the fittest

natural selection

> Inquiry, Reflection and
Social Implications

B1.1E Give evidence to support conclusions
B1.2C Conduct scientific investigations
+ Students investigate fossil evidence to provide
evidence for a given conclusion.

« Students develop an understanding of natural
selection by accessing information from multiple
sources and evaluating the scientific accuracy
and significance of the information.

B1.2i Explain progressions of ideas

Students explain the progression of ideas and ex-
planations that lead to the theory of natural selec-
tion, a part of the current scientific consensus or core

knowledge.
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l> Content Expectations (Priority Expectations are highlighted in gray.)

Explain that living things can be classified based on structural, embryological, and molecular (relat-

B2.4A )
edness of DNA sequence) evidence.
B2.4d Analyze the relationships among organisms based on their shared physical, biochemical, genetic,
' and cellular characteristics and functional processes.
B3.4B Recognize and describe that a great diversity of species increases the chance that at least some liv-
' ing organisms will survive in the face of cataclysmic changes in the environment.
B5.1A Summarize the major concepts of natural selection (differential survival and reproduction of
’ chance inherited variants, depending on environmental conditions).
B5.1B Describe how natural selection provides a mechanism for evolution.
Summarize the relationships between present-day organisms and those that inhabited the
B5.1c Earth in the past (e.g., use fossil record, embryonic stages, homologous structures, chemical
basis).
8514 Explain how a new species or variety originates through the evolutionary process of natural
’ selection.
Explain how natural selection leads to organisms that are well-suited for the environment
B5.1e (differential survival and reproduction of chance inherited variants, depending upon
environmental conditions).
B5.1f Explain, using examples, how the fossil record, comparative anatomy, and other evidence supports
' the theory of evolution.
B5.1 lllustrate how genetic variation is preserved or eliminated from a population through natural
19 selection (evolution) resulting in biodiversity.
B5.2a Describe species as reproductively distinct groups of organisms that can be classified based on
' morphological, behavioral, and molecular structures.
B5.2b Explain that the degree of kinship between organisms or species can be estimated from similarity
' of their DNA and protein sequences.
Continued, next page
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I> Content EXpECtﬂtiOﬂS (Priority Expectations are highlighted in gray.)

B5.2¢

B5.3A

B5.3B

B5.3C

B5.3d

B5.3e

B5.3f

Trace the relationship between environmental changes and changes in the gene pool, such as
genetic drift and isolation of subpopulations.

Explain how natural selection acts on individuals, but it is populations that evolve. Relate
genetic mutations and genetic variety produced by sexual reproduction to diversity within a
given population.

Describe the role of geographic isolation in speciation.

Give examples of ways in which genetic variation and environmental factors are causes of
evolution and the diversity of organisms.

Explain how evolution through natural selection can result in changes in biodiversity.

Explain how changes at the gene level are the foundation for changes in populations and
eventually the formation of a new species.

Demonstrate and explain how biotechnology can improve a population and species.
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