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Unit Name Start/End Unit Description / Overview Stage 1: Desired Results:
Understandings: (Big Ideas)

Stage 1: Desired Results: Essential
Questions

Standards

Science - AP
Biology - Unit #1

Unit 1-Introduction Biology is the study of
life and living things. To study this, a
biologist will make both qualitative and
quantitative observations. Additionally, the
biologist will address the following big ideas
throughout the course  The process of
evolution explains the diversity and unity of
life.  Biological systems utilize free energy
and molecular building blocks to grow, to
reproduce, and to maintain dynamic
homeostasis.  Living systems store, retrieve,
transmit, and respond to information
essential to life processes.  Biological
systems interact, and these systems and their
interactions possess complex properties.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

1. Interactions within biological systems
lead to complex properties. 2. Growth and
dynamic homeostasis of a biological system
are influenced by changes in the system’s
environment.

Science - AP
Biology - Unit
#10

Unit 10-Animal Form and Function
(Chapters 40, 43, 45, 48-49) invertebrates
and vertebrates have multiple, nonspecific
immune responses.Mammals use specific
immune responses triggered by natural or
artificial agents that disrupt dynamic
homeostasis. Endocrine signals are produced
by endocrine cells that release signaling
molecules, which are specific and can travel
long distances through the blood to reach all
parts of the body. The nervous system
interacts with sensory and internal body
systems to coordinate responses and
behaviors, ranging from movement to
metabolism to respiration.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Growth, reproduction and dynamic
homeostasis require that cells create and
maintain internal environments that are
different from their external environments. 
Organisms use feedback mechanisms to
regulate growth and reproduction, and to
maintain dynamic homeostasis.  Many
biological processes involved in growth,
reproduction and dynamic homeostasis
include temporal regulation and
coordination.

Science - AP
Biology - Unit
#11

Unit 11-Plants (Chapters 35-39) Plants and
animals have a variety of chemical defenses
against infections that affect dynamic
homeostasis.

Organisms use feedback mechanisms to
regulate growth and reproduction, and to
maintain dyn
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1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

amic homeostasis  Plants and animals have a
variety of chemical defenses against
infections that affect dynamic homeostasis. 
Signal transduction pathways link signal
reception with cellular response.

Science - AP
Biology - Unit #2

Unit 2-Ecology (Chapters 52-56) All
biological systems, from cells to ecosystems,
are influenced by complex biotic and abiotic
interactions. The availability of resources
influences activities in cells and organisms.
The availability of resources influences
populations stability in size and its genetic
composition.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

1. Interactions within biological systems
lead to complex properties. 2. Competition
and cooperation are important aspects of
biological systems. 3. Naturally occurring
diversity among and between components
within biological systems affects interactions
with the environment.

Science - AP
Biology - Unit #3

Unit 3-Biochemistry (Chapters 2-5) Matter
consists of chemical elements in pure form
and in combinations called compounds. An
element's properties depends on the structure
of its atoms. The formation and function of
molecules depend on chemical bonding
between atoms. Molecules served as
monomers (building blocks) for the
formation of more complex molecules,
including amino acids and nucleotides.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

1. Growth, reproduction and maintenance of
the organization of living systems require
free energy and matter. 2. Growth,
reproduction and dynamic homeostasis
require that cells create and maintain internal
environments that are different from their
external environments. 3. Organisms use
feedback mechanisms to regulate growth
and reproduction, and to maintain dynamic
homeostasis. 4. Growth and dynamic
homeostasis of a biological system are
influenced by changes in the system’s
environment. 5. Many biological processes
involved in growth, reproduction and
dynamic homeostasis include temporal
regulation and coordination.

Science - AP
Biology - Unit #4

Unit 4-Cell Structure and Function/Cell
Transport (Chapters 6-7) The structure of the
cell determines the function at multiple
levels of organization. The endomembrane
system regulates protein traffic and performs
metabolic functions in the cell.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Growth, reproduction and maintenance of
the organization of living systems require
free energy and matter.  Growth,
reproduction and dynamic homeostasis
require that cells create and maintain internal
environments t
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hat are different from their external
environments  Organisms use feedback
mechanisms to regulate growth and
reproduction, and to maintain dynamic
homeostasis.  Growth and dynamic
homeostasis of a biological system are
influenced by changes in the system’s
environment  Many biological processes
involved in growth, reproduction and
dynamic homeostasis include temporal
regulation and coordination.

Science - AP
Biology - Unit #5

Unit 5- Photosynthesis and Respiration
(Chapters 8-10) The structure and function
relationship in the chloroplast allows cells to
capture the energy available in sunlight and
convert it to chemical bond energy via
photosynthesis. Cellular respiration and
fermentation use free energy available from
sugars and from interconnected, multistep
pathways (i.e., glycolysis, the Krebs cycle
and the electron transport chain) to
phosphorylate ADP, producing the most
common energy carrier, ATP.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Growth, reproduction and maintenance of
the organization of living systems require
free energy and matter  Growth,
reproduction and dynamic homeostasis
require that cells create and maintain internal
environments that are different from their
external environments.  Organisms use
feedback mechanisms to regulate growth
and reproduction, and to maintain dynamic
homeostasis.  Growth and dynamic
homeostasis of a biological system are
influenced by changes in the system’s
environment.  Many biological processes
involved in growth, reproduction and
dynamic homeostasis include temporal
regulation and coordination.

Science - AP
Biology - Unit #6

Unit 6-Cell Division (Chapters 12-13) In
eukaryotic organisms, heritable information
is packaged into chromosomes that are
passed to daughter cells. Alternating with
interphase in the cell cycle, mitosis followed
by cytokinesis provides a mechanism in
which each daughter cell receives an
identical and a complete complement of
chromosomes. Sexual reproduction,
however, involves the recombination of
heritable information from both parents
through fusion of gametes during
fertilization.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Many biological processes involved in
growth, reproduction and dynamic
homeostasis include temporal regulation and
coordination.  Growth, reproduction and
maintenance of the organization of living
systems require free energy and matter. 
Heritable information provides for
continuity of life.

Science - AP
Biology - Unit #7

Unit 7-Mendel Genetics, DNA Replication
and Protein

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis.

Heritable information provides for
continuity of life.  Expression of genetic
information involves cellular and molecular
mechanisms.  The processing of genetic
information is imperfect and is a source of
genetic variation
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Synthesis (Chapter 14-18) Many traits are
the product of multiple genes and/or
physiological processes.The expression of
the genetic material controls cell products,
and these products determine the
metabolism and nature of the cell. Most cells
within an organism contain the same set of
genetic instructions, but the differential
expression of specific genes determines the
specialization of cells.

3. Living systems store, retrieve, transmit
and respond to information essential to life
processes. 4. Biological systems interact,
and these systems and their interactions
possess complex properties.

Science - AP
Biology - Unit #8

Unt 8-Biotechnology (Chapters 19-20)
Biotechnology makes it possible to directly
engineer heritable changes in cells to yield
novel protein products.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Transmission of information results in
changes within and between biological
systems  Expression of genetic information
involves cellular and molecular mechanisms.

Science - AP
Biology - Unit #9

Unit 9-Evolution (Chapter 21-26) Evolution
is a change in the genetic makeup of a
population over time, with natural selection
its major driving mechanism. Darwin’s
theory, which is supported by evidence from
many scientific disciplines, states that
inheritable variations occur in individuals in
a population.

1. The process of Evolution drives the
diversity and unity of life. 2. Biological
systems utilize free energy and molecular
building blocks to grow, to reproduce and to
maintain dynamic homeostasis. 3. Living
systems store, retrieve, transmit and respond
to information essential to life processes. 4.
Biological systems interact, and these
systems and their interactions possess
complex properties.

Change in the genetic makeup of a
population over time is evolution. 
Organisms are linked by lines of descent
from common ancestry.  Life continues to
evolve within a changing environment.  The
origin of living systems is explained by
natural processes.

Science -
Chemistry - Unit
#1

This unit demonstrates how to use the
scientific method to make observations
relating to matter and its properties. This
will then be used to classify substances and
mixtures.

Chemistry is the study of matter and the
changes that it undergoes. To study this, a
chemist needs to make both qualititative and
quantitiative observations that are free from
subjectivity.

LEQ 1: How is the scientific method used to
derive laws and theories? LEQ 2: How is
matter classified? LEQ 3: Quantitative
observations: How do chemists describe
precision and accuracy? LEQ 4: How do I
use dimensional analysis to perform
conversions? LEQ 5: What units of measure
do scientists use? LEQ 6: How is density
related to Archimedes Principle of
Buoyancy?

CHEM.A.1.1.1. Classify physical or
chemical changes within a system in terms
of matter and/or energy.
CHEM.A.1.1.2. Classify observations as
qualitative and/or quantitative.
CHEM.A.1.1.3. Utilize significant figures to
communicate the uncertainty in a
quantitative observation.
CHEM.A.1.1.4. Relate the physical
properties of matter to its atomic or
molecular structure.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other domai
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n-specific words and phrases as they are
used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.G. Integrate and evaluate
multiple sources of information presented in
diverse formats and media (e.g., quantitative
data, video, multimedia) in order to address
a question or solve a problem.
CC.3.5.11-12.H. Evaluate the hypotheses,
data, analysis, and conclusions in a science
or technical text, verifying the data when
possible and corroborating or challenging
conclusions with other sources of
information.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.D. Develop and strengthen
writing as needed by planning, revising,
editing, rewriting, or trying a new approach,
focusing on addressing what is most
significant for a specific purpose and
audience.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.I. Write routinely over
extended time frames (time for reflection
and revision) and shorter time frames (a
single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audie



nces.
CC.3.6.11-12.F. Conduct short as well as
more sustained research projects to answer a
question (including a self-generated
question) or solve a problem; narrow or
broaden the inquiry when appropriate;
synthesize multiple sources on the subject,
demonstrating understanding of the subject
under investigation.
CC.3.6.11-12.A. Write arguments focused
on discipline-specific content.
CC.3.6.11-12.A.1. Introduce precise,
knowledgeable claim(s), establish the
significance of the claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that logically
sequences the claim(s), counterclaims,
reasons, and evidence.
CC.3.6.11-12.A.2. Develop claim(s) and
counterclaims fairly and thoroughly,
supplying the most relevant data and
evidence for each while pointing out the
strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate
form that anticipates the audience�s
knowledge level, concerns, values, and
possible biases.
CC.3.6.11-12.A.4. Establish and maintain a
formal style and objective tone while
attending to the norms and conventions of
the discipline in which they are writing.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B.1. Introduce a topic and
organize complex ideas, concepts, and
information so that each new element builds
on that which precedes it to create a unified
whole; include formatting (e.g., headings),
graphics (e.g., figures, tables), and
multimedia when useful to aiding
comprehension.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).



Science -
Chemistry - Unit
#10

This unit focuses on the gas laws which deal
with how gases behave with respect to
pressure, volume, temperature, and amount.

One of the most amazing things about gases
is that, despite wide differences in chemical
properties, all the gases more or less obey
the gas laws. The gas laws deal with how
gases behave with respect to pressure,
volume, temperature, and amount.

LEQ 1: Why do gases act the same? (KMT
and Thermo) LEQ 2: What are the gas laws
for changing conditions? LEQ 3: How is the
ideal gas law useful ? LEQ 4: How is
Dalton's Law used to a calculate data
collected over water?

CHEM.B.2.2. Explain how the kinetic
molecular theory relates to the behavior of
gases.
CHEM.B.2.2.1. Utilize mathematical
relationships to predict changes in the
number of particles, the temperature, the
pressure, and the volume in a gaseous
system (i.e., Boyle�s law, Charles�s law,
Dalton�s law of partial pressures, the
combined gas law, and the ideal gas law).
CHEM.B.2.2.2. Predict the amounts of
reactants and products involved in a
chemical reaction using molar volume of a
gas at STP.

Science -
Chemistry - Unit
#2

This unit studies the particles that make up
the visible matter that we interact with every
day is composed of atoms, molecules, and
ions.   

Although diverse, all matter is constructed
of a limited number of fundamental
particles. The particles that make up the
visible matter that we interact with every
day is composed of atoms, molecules, and
ions. These particles are involved in a
organized but complex association with each
other.

LEQ 1: What are the basic elements of
matter? LEQ 2: What experiments
contributed to the evolution of the atomic
model? LEQ 3: What are the different types
of "atoms"? LEQ 4: How is atomic mass
calculated for an element on the periodic
table? LEQ 5: How do the properties of the
elements on the periodic table show
periodicity?

CHEM.A.2. MODULE A�Structure and
Properties of Matter: Atomic Structure and
the Periodic Table
CHEM.A.2.1. Explain how atomic theory
serves as the basis for the study of matter.
CHEM.A.2.1.1. Describe the evolution of
atomic theory leading to the current model
of the atom based on the works of Dalton,
Thomson, Rutherford, and Bohr.
CHEM.A.2.1.2. Differentiate between the
mass number of an isotope and the average
atomic mass of an element.
CHEM.A.2.2. Describe the behavior of
electrons in atoms.
CHEM.A.2.2.2. Predict characteristics of an
atom or an ion based on its location on the
periodic table (e.g., number of valence
electrons, potential types of bonds,
reactivity).
CHEM.A.2.3.1. Explain how the periodicity
of chemical properties led to the
arrangement of elements on the periodic
table.
CHEM.A.2.3.2. Compare and/or predict the
properties (e.g., electron affinity, ionization
energy, chemical reactivity,
electronegativity, atomic radius) of selected
elements by using their locations on the
periodic table and known trends.
PA.CC.3.5.11-12. Reading Information
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al Text: Students read, understand, and
respond to informational text � with
emphasis on comprehension, making
connections among ideas and between texts
with focus on textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.H. Evaluate the hypotheses,
data, analysis, and conclusions in a science
or technical text, verifying the data when
possible and corroborating or challenging
conclusions with other sources of
information.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. Cite specific textual
evidence to support analysis of science and
technical texts, attending to important
distinctions the author makes and to any
gaps or inconsistencies in the account.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.F. Conduct short as well as
more sustained research projects to answer a
question (including a self-generated



question) or solve a problem; narrow or
broaden the inquiry when appropriate;
synthesize multiple sources on the subject,
demonstrating understanding of the subject
under investigation.
CC.3.6.11-12.A. Write arguments focused
on discipline-specific content.
CC.3.6.11-12.A.1. Introduce precise,
knowledgeable claim(s), establish the
significance of the claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that logically
sequences the claim(s), counterclaims,
reasons, and evidence.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as varied syntax to link the
major sections of the text, create cohesion,
and clarify the relationships between
claim(s) and reasons, between reasons and
evidence, and between claim(s) and
counterclaims.

Science -
Chemistry - Unit
#3

In this unit, students will analyze properties
of different types of compound and utilize a
systematic set of rules of nomenclature
determined by the International Union of
Pure and Applied Chemists (IUPAC).   

With any subject there is a unique language
associated with it. Chemistry utilizes
systematic rules of nomenclature determined
by the International Union of Pure and
Applied Chemists (IUPAC).

Investigation: What types of compounds
form electrolytes? LEQ 1: What are ions and
how do they form compounds? (3.5, 4.1)
LEQ 2: How are formulas and IUPAC
names written for ternary ionic compounds?
(4.2) LEQ 3: How are formulas and IUPAC
names written for binary molecular
compounds? (4.1) LEQ 4: How are formulas
and IUPAC names written for acids (4.2)
LEQ 5: Why do different compounds form
electrolytes?

CHEM.A.1.1. Identify and describe how
observable and measurable properties can be
used to classify and describe matter and
energy.
CHEM.A.1.1.4. Relate the physical
properties of matter to its atomic or
molecular structure.
CHEM.A.1.1.5. Apply a systematic set of
rules (IUPAC) for naming compounds and
writing chemical formulas (e.g., binary
covalent, binary ionic, ionic compounds
containing polyatomic ions).
CHEM.A.1.2. Compare the properties of
mixtures.
CHEM.A.1.2.1. Compare properties of
solutions containing ionic or molecular
solutes (e.g., dissolving, dissociating).
PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, a

https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34523&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34523&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34523&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1


nd other domain-specific words and phrases
as they are used in a specific scientific or
technical context relevant to grades 11�12
texts and topics.
CC.3.5.11-12.E. Analyze how the text
structures information or ideas into
categories or hierarchies, demonstrating
understanding of the information or ideas.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.F. Conduct short as well as
more sustained research projects to answer a
question (including a self-generated
question) or solve a problem; narrow or
broaden the inquiry when appropriate;
synthesize multiple sources on the subject,
demonstrating understanding of the subject
under investigation.
CC.3.6.11-12.G. Gather relevant information
from multiple authoritative print and digital
sources, using advanced searches
effectively; assess the strengths and
limitations of each source in terms of the
specific task, purpose, and audience;
integrate information into the text selectively
to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one
source and following a standard format for
citation.
CC.3.6.11-12.H. Draw evidence from
informational texts to support analysis,
reflection, and research.



Science -
Chemistry - Unit
#4

This unit will demonstrate information about
the proportions of atoms that constitute a
particular chemical compound, using a
single line of chemical element symbols,
numbers, and sometimes also other symbols,
such as parentheses, dashes, brackets,
commas and plus (+) and minus (−) signs.

A chemical formula is a way of expressing
information about the proportions of atoms
that constitute a particular chemical
compound, using a single line of chemical
element symbols, numbers, and sometimes
also other symbols, such as parentheses,
dashes, brackets, commas and plus (+) and
minus (−) signs.

LEQ 1: What is a mole? LEQ 2: How do we
calculate the percent composition of a
compound by both mass and formula? LEQ
3: How do we derive a chemical formula by
both mass and percent composition?

CHEM.B.1. MODULE B�The Mole
Concept and Chemical Interactions: The
Mole and Chemical Bonding
CHEM.B.1.1. Explain how the mole is a
fundamental unit of chemistry.
CHEM.B.1.1.1. Apply the mole concept to
representative particles (e.g., counting,
determining mass of atoms, ions, molecules,
and/or formula units).
CHEM.B.1.2. Apply the mole concept to the
composition of matter.
CHEM.B.1.2.1. Determine the empirical and
molecular formulas of compounds.
CHEM.B.1.2.2. Apply the law of definite
proportions to the classification of elements
and compounds as pure substances.
CHEM.B.1.2.3. Relate the percent
composition and mass of each element
present in a compound.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.D. Develop and strengthen
writing as needed by planning, revising,
editing, rewriting, or trying a new approach,
focusing on addressing what is most
significant f
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or a specific purpose and audience.
CC.3.6.11-12.A. Write arguments focused
on discipline-specific content.
CC.3.6.11-12.A.2. Develop claim(s) and
counterclaims fairly and thoroughly,
supplying the most relevant data and
evidence for each while pointing out the
strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate
form that anticipates the audience�s
knowledge level, concerns, values, and
possible biases.
CC.3.6.11-12.A.4. Establish and maintain a
formal style and objective tone while
attending to the norms and conventions of
the discipline in which they are writing.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B. Write
informative/explanatory texts, including the
narration of historical events, scientific
procedures/ experiments, or technical
processes.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).

Science -
Chemistry - Unit
#5

This unit focuses on predicting products,
balancing chemical reactions and writing net
ionic equations for both redox and
non-redox.

A balanced chemical equation can represent
a wealth of information. By understanding
these components, students can use this to
predict the outcome of chemical reactions.

Introduction: Geologists, Chemical
Reactions, and Acid Rain LEQ 1: How are
Chemical Equations Written? LEQ 2: How
are chemical equations balanced by
inspection? LEQ 3: How are solutions
formed and qualitatively d

CHEM.B.2. MODULE B�The Mole
Concept and Chemical Interactions:
Chemical Relationships and Reactions
CHEM.B.2.1. Predict what happens during a
chemical reaction.
CHEM.B.2.1.3. Classify reactions as
synthesis, decomposition, single
replacement, double replacement, or
combustion.
CHEM.B.2.1.4. Predict products of simple
chemical reactions (e.g., synthesis,
decompositi
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escribed? LEQ 4: How are the the products
of double replacement reactions predicted
LEQ 5: How are the products of single
replacement reactions predicted? LEQ 6:
How are chemical reactions classified?

on, single replacement, double replacement,
combustion).
CHEM.B.2.1.5. Balance chemical equations
by applying the Law of Conservation of
Matter.
PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.E. Analyze how the text
structures information or ideas into
categories or hierarchies, demonstrating
understanding of the information or ideas.
CC.3.5.11-12.G. Integrate and evaluate
multiple sources of information presented in
diverse formats and media (e.g., quantitative
data, video, multimedia) in order to address
a question or solve a problem.
CC.3.5.11-12.H. Evaluate the hypotheses,
data, analysis, and conclusions in a science
or technical text, verifying the data when
possible and corroborating or challenging
conclusions with other sources of
information.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined perspective and
appropria



te content.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.A. Write arguments focused
on discipline-specific content.
CC.3.6.11-12.A.1. Introduce precise,
knowledgeable claim(s), establish the
significance of the claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that logically
sequences the claim(s), counterclaims,
reasons, and evidence.
CC.3.6.11-12.A.4. Establish and maintain a
formal style and objective tone while
attending to the norms and conventions of
the discipline in which they are writing.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B.1. Introduce a topic and
organize complex ideas, concepts, and
information so that each new element builds
on that which precedes it to create a unified
whole; include formatting (e.g., headings),
graphics (e.g., figures, tables), and
multimedia when useful to aiding
comprehension.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).

Science -
Chemistry - Unit
#6

This unit focuses on the calculation of
relative quantities of reactants and products
in chemical reactions. Efficiency of a
chemical reaction will also be assessed by
calculating % yield.   

Stoichiometry is the calculation of relative
quantities of reactants and products in
chemical reactions and important when
assessing the efficiency of a chemical
reaction.

LEQ 1- How ar CHEM.B.2. MODULE B�The Mole
Concept and Chemical Interactions:
Chemical Relationship
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e quantities of reactants and products related
through stoichiometry? LEQ 2- How do
reactants limit the production in a chemical
reaction? LEQ 3- How is the efficiency of a
chemical reaction measured?

s and Reactions
CHEM.B.2.1.1. Describe the roles of
limiting and excess reactants in chemical
reactions.
CHEM.B.2.1.5. Balance chemical equations
by applying the Law of Conservation of
Matter.

Science -
Chemistry - Unit
#7

This unit focuses on the concepts of an acid,
a base, and salts. Qualitative and quantitative
assessments will be made emphasizing the
fundamental ideas and calculations
associated with pH, buffers and titration.

The concepts of an acid, a base, and a salt
are ancient ones that modern chemical
science has adopted and refined. Our
treatment of the subject at this stage will be
both qualitative and quantitative,
emphasizing the fundamental ideas and
calculations associated with acids and bases.

LEQ 1: What are the basic properties of
Acids and Base? LEQ 2: How are is the pH
scale derived? LEQ 3: What are indicators
and how do they determine pH? LEQ 4:
How are titrations used to calculate the
concentrations of an unknown?

CHEM.A.1.2. Compare the properties of
mixtures.
CHEM.A.1.2.1. Compare properties of
solutions containing ionic or molecular
solutes (e.g., dissolving, dissociating).
CHEM.A.1.2.4. Describe various ways that
concentration can be expressed and
calculated (e.g., molarity, percent by mass,
percent by volume).
PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.E. Analyze how the text
structures information or ideas into
categories or hierarchies, demonstrating
understanding of the information or ideas.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.H. Evaluate the hypotheses,
data, analysis, and conclusions in a science
or technical text, verifying the data when
possible and corroborating or challenging
conclusions with other sources of
information.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept
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, resolving conflicting information when
possible.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.D. Develop and strengthen
writing as needed by planning, revising,
editing, rewriting, or trying a new approach,
focusing on addressing what is most
significant for a specific purpose and
audience.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.G. Gather relevant information
from multiple authoritative print and digital
sources, using advanced searches
effectively; assess the strengths and
limitations of each source in terms of the
specific task, purpose, and audience;
integrate information into the text selectively
to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one
source and following a standard format for
citation.
CC.3.6.11-12.H. Draw evidence from
informational texts to support analysis,
reflection, and research.
CC.3.6.11-12.A. Write arguments focused
on discipline-specific content.
CC.3.6.11-12.A.1. Introduce precise,
knowledgeable claim(s), establish the
significance of the claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that logically
sequences the claim(s), counterclaims,
reasons, and evidence.
CC.3.6.11-12.A.2. Develop claim(s) and
counterclaims fairly and thoroughly,
supplying the most relevant data and
evidence for each while pointing out the
strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate
form that anticipates the audience�



s knowledge level, concerns, values, and
possible biases.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as varied syntax to link the
major sections of the text, create cohesion,
and clarify the relationships between
claim(s) and reasons, between reasons and
evidence, and between claim(s) and
counterclaims.
CC.3.6.11-12.A.4. Establish and maintain a
formal style and objective tone while
attending to the norms and conventions of
the discipline in which they are writing.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B.1. Introduce a topic and
organize complex ideas, concepts, and
information so that each new element builds
on that which precedes it to create a unified
whole; include formatting (e.g., headings),
graphics (e.g., figures, tables), and
multimedia when useful to aiding
comprehension.
CC.3.6.11-12.B.3. Use varied transitions and
sentence structures to link the major sections
of the text, create cohesion, and clarify the
relationships among complex ideas and
concepts.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).

Science -
Chemistry - Unit
#8

This unit focuses on our current und The atom is complex and our understanding
of it has evolved over time. Our current
under

LEQ 1: Why do di CHEM.A.2.1. Explain how atomic theory
serves as the basis for the study of matter.
CHEM.A.2.1.1. Desc
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erstanding that the electron has dualistic
properties and therefore must be treated as
an energy wave. This new "wave model" of
the electrons will allow the student to more
accurately predict bonding.

standing demonstrates that the electron has
dualistic properties and therefor must be
treated as an energy wave. This new "wave
model" of the atoms more accurately
predicts the more complicated atoms.

fferent substance absorb or emit different
colors of light? LEQ 2: Why can't the
properties of more complex atoms be
predicted by the Bohr model? LEQ 3: How
do electron configurations predict bonding?

ribe the evolution of atomic theory leading
to the current model of the atom based on
the works of Dalton, Thomson, Rutherford,
and Bohr.
CHEM.A.2.2. Describe the behavior of
electrons in atoms.
CHEM.A.2.2.1. Predict the ground state
electronic configuration and/or orbital
diagram for a given atom or ion.
CHEM.A.2.2.2. Predict characteristics of an
atom or an ion based on its location on the
periodic table (e.g., number of valence
electrons, potential types of bonds,
reactivity).
CHEM.A.2.2.3. Explain the relationship
between the electron configuration and the
atomic structure of a given atom or ion (e.g.,
energy levels and/or orbitals with electrons,
distribution of electrons in orbitals, shapes
of orbitals).
CHEM.A.2.2.4. Relate the existence of
quantized energy levels to atomic emission
spectra.
CHEM.A.2.3. Explain how periodic trends
in the properties of atoms allow for the
prediction of physical and chemical
properties.
CHEM.A.2.3.1. Explain how the periodicity
of chemical properties led to the
arrangement of elements on the periodic
table.
CHEM.A.2.3.2. Compare and/or predict the
properties (e.g., electron affinity, ionization
energy, chemical reactivity,
electronegativity, atomic radius) of selected
elements by using their locations on the
periodic table and known trends.
PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.A. Cite specific textual
evidence to support analysis of science and
technical texts, attending to important
distinctions the author makes and to any
gaps or inconsistencies in the account.
CC.3.5.11-12.B.



Determine the central ideas or conclusions
of a text; summarize complex concepts,
processes, or information presented in a text
by paraphrasing them in simpler but still
accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.

Science -
Chemistry - Unit
#9

This unit studies the physical properties of
matter and their determination by the
structure of molecules inducing attractive
forces such as London dispersion forces,
dipole interaction, and hydrogen bonding.

The physical properties of matter are not
determined by chemical bonds but instead
by structure of the molecule and therefore
the attractive forces between molecules such
as London dispersion forces, dipole
interaction, and hydrogen bonding.

LEQ 1: How do the identity of the atom
determine bonding? LEQ 2: How does
bonding determine the shape of a molecule?
LEQ 3: How does shape determine the IMFs
of a molecule? LEQ 4: How do IMFs
determine the physical properties of a
substance?

CHEM.B.1.3. Explain how atoms form
chemical bonds.
CHEM.B.1.3.1. Explain how atoms combine
to form compounds through ionic and
covalent bonding.
CHEM.B.1.3.2. Classify a bond as being
polar covalent, non-polar covalent, or ionic.
CHEM.B.1.3.3. Use illustrations to predict
the polarity of a molecule.
CHEM.B.1.4. Explain how models can be
used to represent bonding.
CHEM.B.1.4.1. Recognize and describe
different types of models that can be used to
illustrate the bonds that hold atoms together
in a compound (e.g., computer models,
ball-and-stick models, graphical models,
solid-sphere models, structural formulas,
skeletal formulas, Lewis dot structures).
CHEM.B.1.4.2. Utilize Lewis dot structures
to predict the structure and bonding in
simple compounds.

Science -
Environmental
Science - Unit #1

Understanding our environment and societal
effects

Science is a process.  Energy conversions
underlie all ecological processes.  The Earth
itself is one interconnected system.  Humans
alter natural systems.  Environmental
problems have a cultural and social context 
Human survival depends on developing
practices that will achieve sustainable
systems.

How do we understand our environment?
How is our environment and our society
related?

Science as Inquiry
4.4.12.E

Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.
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Science -
Environmental
Science - Unit
#10

Identifying the atmospheric layers and
properties. Examining the causes and results
of climate change including global warming
and ozone depletion.

Science -
Environmental
Science - Unit
#11

Reviewing the history of land use and
comparing the uses of how land is used
today and future trends in land use.

Science -
Environmental
Science - Unit
#12

Examining the formation of the soil profile,
farming techniques, and forest management.

Science -
Environmental
Science - Unit
#13

Examining the use and effects of
nonrenewable and renewable energy sources
and energy conservation.

Science -
Environmental
Science - Unit #2

Scientific method, statistics, making
informed decisions

Science is a process What is the scientific method? How are
statistics and models used in science? How
are informed decisions made?

4.1.5.F
Understand how theories are
developed.
Identify questions that can be answered
through scientific investigations and
evaluate the appropriateness of
questions.
Design and conduct a scientific
investigation and understand that
current scientific knowledge guides
scientific investigations.
Describe relationships using inference
and prediction.
Use appropriate tools and technologies
to gather analyze and interpret data and
understand that it enhances accuracy
and allows scientists to analyze and
quantify results of investigations.
Develop descriptions explanations and
models using evidence and understand
that these emphasize evidence have
logically consistent arguments and are
based on scientific principles models
and theories.
Analyze alternative explanations and
understanding that science advances
through legitimate skepticism.
Use mathematics in all aspects of
scientif

https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34421&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34421&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34421&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34421&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34442&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34442&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34442&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34442&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34457&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34457&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34457&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34457&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34475&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34475&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34475&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34475&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34484&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34484&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1
https://pa.edoctrina.org/v2/reports/unit-report.html?unitId=34484&reportFormat=pdf&reportOrientation=portrait&outputDestination=S3&fontSize=&fontFamily=&discussionComments=1


ic inquiry.
Understand that scientific investigations may
result in new ideas for study new methods or
procedures for an investigation or new
technologies to improve data collection.

Science -
Environmental
Science - Unit #3

This unit introduces student into the
interconnection of ecosystems.

Energy conversions underlie all
interconnected systems.

How are ecosystems connected? How have
animals evolved to adapt to changing
ecosystems? Why is diversity important in
living systems?

Ecology
Biodiversity
4.1.12.D Analyze the effects of new and
emerging technologies on biodiversity in
specific ecosystems.

Evaluate the impact of laws and
regulations on reducing the number of
threatened and endangered species.

Energy Flow
4.1.12.C Research how humans affect
energy flow within an ecosystem.

Describe the impact of industrial
agricultural and commercial enterprises
on an ecosystem.

4.1.12.E Research solutions addressing
human impacts on ecosystems over time.
4.1.12.A Analyze the significance of
biological diversity in an ecosystem.

Explain how species adapt to limiting
factors in an ecosystem.
Analyze the differences between
natural causes and human causes of
extinction.
Research wildlife management laws
and their effects on biodiversity.

Science -
Environmental
Science - Unit #4

Energy flow, material cycling, ecosystem
change

The earth itself is one interconnected
system.

What is an ecosystem? What is evolution?
What is the diversity of life?

4.1.3.D Identify organisms that are
dependent on one another in a given
ecosystem.

Define habitat and explain how a
change in habitat affects an organism.

4.1.4.D Explain how specific adaptations
can help organisms survive in their
environment.
4.1.7.D Explain how biological diversity
relates to the viability of ecosystems.
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Compare and contrast monoculture with
diverse ecosystems.
Explain how biological diversity relates to
the ability of an ecosystem to adapt to
change.
Explain how an adaptation is an inherited
structure function or behavior that helps an
organism survive and reproduce.

4.1.8.D Use the theory of natural selection to
examine the causes and consequences of
extinction.
4.1.3.A Differentiate between the living and
nonliving components in an environment.
4.1.4.A Explain how living things are dependent
upon other living and nonliving things for
survival.

Explain what happens to an organism when
its food supply access to water shelter or
space (niche/habitat) is changed.
Identify similarities and differences between
living organisms ranging from single-celled
to multicellular organisms through the use of
microscopes video and other media.

4.1.5.A Describe the roles of producers
consumers and decomposers within a local
ecosystem.

Science -
Environmental
Science - Unit #5

Defining and comparing the characteristics
of biomes.

The Earth Itself is one interconnected system What is a biome? How do forest biomes
function? How do grasslands, deserts, and
tundra biomes function?

Ecology
4.1.12.D Analyze the effects of new and
emerging technologies on biodiversity in
specific ecosystems.

Evaluate the impact of laws and
regulations on reducing the number of
threatened and endangered species.

Energy Flow
4.1.12.C Research how humans affect
energy flow within an ecosystem.

Describe the impact of industrial
agricultural and commercial enterprises
on
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an ecosystem.

Materials Cycles
4.1.12.B Research solutions to problems caused
by interrupting natural cycles.
Science as Inquiry
4.1.12.F

Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent and
logical with experimental conditions.
Interpret results of experimental research to
predict new information propose additional
investigable questions or advance a solution.
Communicate and defend a scientific
argument.

Science -
Environmental
Science - Unit #6

Defining and comparing the characteristics
of freshwater and marine ecosystems.

The Earth itself is one interconnected
system.

What are freshwater ecosystems? What are
marine ecosystems?

4.1.3.D Identify organisms that are
dependent on one another in a given
ecosystem.

Define habitat and explain how a
change in habitat affects an organism.

4.1.4.D Explain how specific adaptations
can help organisms survive in their
environment.
4.1.7.C Explain the flow of energy within an
ecosystem.

Compare and contrast the flow of
energy between organisms in different
habitats.
Explain the concept of trophic levels.

Science -
Environmental
Science - Unit #7

Studying the history and changes in human
population trends along with the effects on
the natural world and society.

The Earth itself is one interconnected
system. Humans alter natural ecosystems.
Human survival depends on developing
practices that will achieve sustainable
systems.

How do populations change in size? How do
species interact with each other? How do
scientists study populations? What are the
changing population trends?

4.5.12.E Analyze how consumer demands
promote the production of pollutants that
affect human health.
4.5.12.A Research how technology
influences the sustainable use of natural
resources.

Analyze how consumer demands drive
the dev
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elopment of technology enabling the
sustainable use of natural resources.

4.3.12.A Evaluate the advantages and
disadvantages of using renewable and
nonrenewable resources.

Explain how consumption rate affects the
sustainabilityof resource use.
Evaluate the advantages and disadvantages
of using renewable resources such as solar
power wind power and bio-fuels.

Science -
Environmental
Science - Unit #8

Defining and examining the history and
future trends of biodiversity.

The Earth is one interconnected system.
Humans alter natural systems.

What is biodiversity? What places
biodiversity at risk? What is the future of
biodiversity?

Ecology
Biodiversity
4.1.12.D Analyze the effects of new and
emerging technologies on biodiversity in
specific ecosystems.

Evaluate the impact of laws and
regulations on reducing the number of
threatened and endangered species.

Energy Flow
4.1.12.C Research how humans affect
energy flow within an ecosystem.

Describe the impact of industrial
agricultural and commercial enterprises
on an ecosystem.

Materials Cycles
4.1.12.B Research solutions to problems
caused by interrupting natural cycles.
Science as Inquiry
4.1.12.F

Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.

i>Interpret results of experimental research
to predict new information propose
additional investigable questions or advance
a solution.
Communicate and defend a scientific
argument.
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Science -
Environmental
Science - Unit #9

Exploring the causes and results of air and
water pollution on the natural world and the
impact it has on society.

4.5.12.C Analyze the costs and benefits of
means to control pollution.

Analyze the role of technology in the
reduction of pollution.
Research and analyze the local state
and national laws that deal with point
and nonpoint source pollution.
Explain mitigation and its role in
maintaining environmental health.

Science - General
Science - Unit #1

Defining science. Using the scientific
method to answer questions about the
natural world. Developing measurement and
data presentation skills.

Developing science skills using the scientific
method, measuring and presenting data by
using graphs and tables.

1. What is Science?  2. What is the scientific
method?  3. What is accurate and precise
measurement?

3.2.7.B7
Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.

Science - General
Science - Unit
#10

Newton's laws of motion, universal forces 1. What is a force?  2.What are Newton's
laws of motion?  3. What are the universal
forces?

1. How do forces affect the motion of an
object?  2. What are the four main types of
friction?  3. Why does a projectile follow a
curved path?  4. How does Newton's first
law relate change in motion to a zero net
force?  5. How does Newton's second law
relate force, mass, and acceleration?  6. How
are weight and mass related?  7. What is
Newton's third law of motion?  8. How is
momentum conserved?

Energy Storage and Transformations:
Conservation Laws
Force & Motion of Particles and Rigid
Bodies
3.2.12.B6 Constancy/Change - Compare and
contrast motions of objects using forces and
conservation laws.
3.2.P.B6 Patterns Scale Models
Constancy/Change - Use Newton's laws of
motion and gravitation to describe and
predict the motion of objects ranging from
atoms to the galaxies.

Science - General
Science - Unit
#11

Fluid pressure, buoyancy 1. What is a fluid?  2. How is fluid
transmitted in fluids?  3. What is buoyancy?

1. How is pressure calculated?  2. How is
pressure distributed at a given level in a
fluid?  3. How does Pascal's principle
describe the transmission of pressure
through a fluid?  4. What is the effect of
buoyancy on the apparent weight of an
object?

Force & Motion of Particles and Rigid
Bodies
3.2.12.B6 Constancy/Change - Compare and
contrast motions of objects using forces and
conservation laws.

Science - General
Science - Unit
#12

Work, power and machines, mechanical
advantage, efficiency

Energy Storage and Transformations:
Conservation Laws
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1. What is the relationship between work
and power?  2. How are machines related to
force and work?  3. How does friction
influence mechanical advantage?

1. What is work?  2. What is power?  3.
What is a machine?  4. What is mechanical
advantage?

>Force & Motion of Particles and Rigid
Bodies
3.2.10.B6 Patterns Scale Models
Constancy/Change - Explain how the
behavior of matter and energy follow
predictable patterns that are defined by laws.

Science - General
Science - Unit
#13

Energy forms, conversion and conservation,
energy resources

1. Space and Time  2. Forces and Motion  3.
Matter and Energy

1. How are energy and work related?  2.
What are the major forms of energy?  3.
What is the law of conservation of energy? 
4. How are energy and mass related?  5.
How can energy resources be conserved?  6.
What are the major nonrenewable and
renewable sources of energy?

Electrical and Magnetic Energy
Force & Motion of Particles and Rigid
Bodies
Heat/Heat Transfer

Science - General
Science - Unit
#14

Atmosphere, seasons, solar energy and
winds, water and the atmosphere, weather
patterns, climate

1. atmosphere  2. seasons  3. solar energy
and winds  4. water and the atmosphere  5.
climate

1. What are two ways in which Earth
moves?  2. What causes the seasons?  3.
How is Earth's surface divided into zones
based on latitiude?  4. How does the
atmosphere affect conditions on Earth?  5.
What is Earth's atmosphere composed of?  6.
What are the characteristics of the major
layers of the atmosphere?  7. What causes
winds?  8. What happens to the energy Earth
receives from the sun?

3.3.12.A6 Explain how the unequal heating
of the Earth's surface leads to atmospheric
global circulation changes climate local
short term changes and weather. Relate the
transfer of energy through radiation
conduction and convection to global
atmospheric processes.
3.2.10.B6 Patterns Scale Models
Constancy/Change - Explain how the
behavior of matter and energy follow
predictable patterns that are defined by laws.

Science - General
Science - Unit #2

Classification of matter. Identification of
physical and chemical properties.

1. Classifying matter  2. Physical properties 
3. Chemical properties

1. What is the difference between an
element, pure substance, compound, and
mixture?  2. What is the difference between
a heterogeneous and homogeneous mixture? 
3. What is the difference between a solution,
suspension, and colloid?  4. What are the
seven physical properties?  5. How are the
physical properties used to identify a
material or choose a material for a specific
purpose?  6. How do you recognize when a
physical change occurs?  7. What are the
five chemical properties?  8. How can you
distinguish a chemical change from a
physical change?

3.2.10.A1 Predict properties of elements
using trends of the periodic table. Identify
properties of matter that depend on sample
size. Explain the unique properties of water
(polarity high boiling point forms hydrogen
bonds high specific heat) that support life on
Earth.
3.2.C.A1 Differentiate between physical
properties and chemical properties.
Differentiate between pure substances and
mixtures; differentiate between
heterogeneous and homogeneous mixtures.
Explain the relationship of an element's
position on the periodic table to its atomic
number ionization energy electro-negativity
atomic size and classification of elements.
Use electro-negativity to explain the
difference between polar and nonpolar
covalent bonds.

Science - General
Science - Unit #3

States of matter. Gas laws. Phase changes. 1. Solids, Liquids and Gases  2. The Gas
Laws  3. Phase Changes

3.2.10.A3 Describe phases of matter
according to the
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1. How can shape and volume be used to
classify materials?  2. How can kinetic
theory and forces of attraction be used to
explain the behavior of gases, liquids, and
solids?  3. What causes gas pressure in a
closed container?  4. What factors affect gas
pressure?  5. How are the temperature,
volume, and pressure of a gas related?  6.
What are six common phase changes?  7.
What happens to a system's energy during a
phase change?  8. How does the arrangement
of water molecules change during melting
and freezing?  9. How are evaporation and
boiling different?

kinetic molecular theory.
3.2.C.A3 Describe the three normal states of
matter in terms of energy particle motion
and phase transitions. Identify the three main
types of radioactive decay and compare their
properties. Describe the process of
radioactive decay by using nuclear equations
and explain the concept of half-life for an
isotope. Compare and contrast nuclear
fission and nuclear fusion.

Science - General
Science - Unit #4

The history of atom discovery. Atomic
structure. Modern atomic theory.

1. History of atomic discovery  2. Atomic
structure  3. Modern atomic theory

1. What was Dalton's theory of the structure
of matter?  2. What contributions did
Thomson and Rutherford make to the
development of atomic theory?  3. What are
three subatomic particles?  4. What
properties can be used to compare protons,
electrons and neutrons?  5. How are atoms
of one element different from atoms of other
elements?  6. What is the difference between
two isotopes of the same element?  7. What
can happen to electrons when atoms gain or
lose energy?  8. What model do scientists
use to describe how electrons behave in
atoms?  9. What is the most stable
configuration of electrons in an atom?

3.2.C.A2 Compare the electron
configurations for the first twenty elements
of the periodic table. Relate the position of
an element on the periodic table to its
electron configuration and compare its
reactivity to the reactivity of other elements
in the table. Explain how atoms combine to
form compounds through both ionic and
covalent bonding. Predict chemical formulas
based on the number of valence electrons.
Draw Lewis dot structures for simple
molecules and ionic compounds. Predict the
chemical formulas for simple ionic and
molecular compounds. Use the mole concept
to determine number of particles and molar
mass for elements and compounds.
Determine percent compositions empirical
formulas and molecular formulas
3.2.10.A5 Models - Describe the historical
development of models of the atom and how
they contributed to modern atomic theory.
Scale - Apply the mole concept to determine
number of particles and molar mass for
elements and compounds.
3.2.C.A5 Models - Recognize discoveries
from Dalton (atomic theory) Thomson (the
electron) Rutherford (the nucleus) and Bohr
(planetary model of atom) and understand
how each discovery leads to modern theory.
Describe Rutherford's "gold foil" experiment
that led to the discovery of the nuclear atom.
Identify the major components (protons
neutrons and electrons) of the nuclear atom
and explain how they interact.
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Science - General
Science - Unit #5

Organizing the elements in the periodic table
by groups.

1. Organization of the elements into the
periodic table.  2. Using the periodic table. 
3. Understanding the representative groups.

1. How did Mendeleev organize the
elements in his periodic table?  2. What
evidence helped verify the usefulness of
Mendeleev's table?  3. How is the modern
periodic table organized?  4. What
categories are used to classify elements on
the periodic table?  5. How do properties
vary across a period in the periodic table?  6.
Why do the elements in a group have similar
properties?  7. What are some properties of
the A groups in the periodic table?

3.2.10.A1 Predict properties of elements
using trends of the periodic table. Identify
properties of matter that depend on sample
size. Explain the unique properties of water
(polarity high boiling point forms hydrogen
bonds high specific heat) that support life on
Earth.
3.2.C.A2 Compare the electron
configurations for the first twenty elements
of the periodic table. Relate the position of
an element on the periodic table to its
electron configuration and compare its
reactivity to the reactivity of other elements
in the table. Explain how atoms combine to
form compounds through both ionic and
covalent bonding. Predict chemical formulas
based on the number of valence electrons.
Draw Lewis dot structures for simple
molecules and ionic compounds. Predict the
chemical formulas for simple ionic and
molecular compounds. Use the mole concept
to determine number of particles and molar
mass for elements and compounds.
Determine percent compositions empirical
formulas and molecular formulas

Science - General
Science - Unit #6

Ionic and covalent bonds, naming
compounds, writing formulas.

1. Ionic bonding  2. Covalent bonding  3.
Naming compounds and writing formulas

1. When is an atom unlikely to react?  2.
What is one way in which elements can
achieve stable electron configurations?  3.
How does the structure of an ionic
compound affect its properties?  4. How are
atoms held together in a covalent bond?  5.
What happens when atoms don't share
electrons equally?  6. What factors
determine whether a molecule is polar?  7.
How do attractions between polar molecules
compare to attractions between nonpolar
molecules?  8.What information do the name
and formula of an ionic compound provide?

3.2.10.A4 Describe chemical reactions in
terms of atomic rearrangement and/or
electron transfer. Predict the amounts of
products and reactants in a chemical reaction
using mole relationships. Explain the
difference between endothermic and
exothermic reactions. Identify the factors
that affect the rates of reactions.

Science - General
Science - Unit #7

Reaction types, energy dynamics, reaction
rates.

1. Describing Reactions  2. Types of
Reactions  3. Energy Changes in Reactions

1. What is the law of conservation of mass? 
2. Why must chemical equations be
balanced?  3. Why do chemist use the mole? 
4. How can you calculate the mass of a
reactant or product in a chemical reaction? 
5. What are the general types of chemical
reactions?  6. What happens to chemical
bonds during a chemical reaction?

3.2.10.A4 Describe chemical reactions in
terms of atomic rearrangement and/or
electron transfer. Predict the amounts of
products and reactants in a chemical reaction
using mole relationships. Explain the
difference between endothermic and
exothermic reactions. Identify the factors
that affect the rates of reactions.
3.2.12.A4 Apply oxidation/reduction princi
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ples to electrochemical reactions. Describe
the interactions between acids and bases.
3.2.C.A4 Predict how combinations of
substances can result in physical and/or
chemical changes. Interpret and apply the
laws of conservation of mass constant
composition (definite proportions) and
multiple proportions. Balance chemical
equations by applying the laws of
conservation of mass. Classify chemical
reactions as synthesis (combination)
decomposition single displacement
(replacement) double displacement and
combustion. Use stoichiometry to predict
quantitative relationships in a chemical
reaction.

Science - General
Science - Unit #8

Formation of solutions, solubility and
concentration, properties and strength of
acids and bases.

1. Formation of Solutions  2. Solubility and
Concentration  3. Properties and Strength of
Acids and Bases

1. What are three processes that can occur
when substances dissolve?  2. What are
some properties of a solution that differ from
those of its solvent and solutes?  3. What
happens to energy when a solution forms? 
4. What factors affect the rate of dissolving? 
5. How are solutions with different amounts
of solute described?  6. What factors
determine the solubility of a solute?  7. What
are three ways to measure the concentration
of a solution?  8. What are some general
properties of acids and bases?

3.2.12.A1 Compare and contrast colligative
properties of mixtures. Compare and
contrast the unique properties of water to
other liquids.

Science - General
Science - Unit #9

Distance and displacement, speed and
velocity, acceleration

1. Distance and Displacement  2. Speed and
Velocity  3. Acceleration

1. What is needed to describe motion
completely?  2. How are distance and
displacement different?  3. How do you add
displacements?  4. How are instantaneous
speed and average speed different?  5. How
can you find the speed from a distance time
graph?  6. How are speed and velocity
different?  7. How do velocities add?  8.
How are changes in velocity described?  9.
How can you calculate acceleration?  10.
How does a speed-time graph indicate
acceleration?  11. What is instantaneous
acceleration?

3.2.B Physics
Force & Motion of Particles and Rigid
Bodies

Science - Human
Anatomy &
Physiology - Unit
#1

Unit 1 Human anatomy and physiology
overview and medical termin

Describe the organization of the human body
and define anatomical/medical terms.
Review major biological processes and
concepts.

What anatomical terms are necessary to
understand the organization of the human
body?  What biological processes and
concepts are important to study the anatomy
and physiology of the human body?

BIO.A.1.2.2. Describe and interpret
relationships between structure and function
at various levels of biological organization
(i.e., organelles, cells, tissues, organs, o
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ology. This introductory unit will focus on
the organization of the human body. Basic
anatomical and medical terms will be
introduced as well as a review of relevant
biological concepts and processes.

rgan systems, and multicellular organisms).
BIO.A.2.2. Describe and interpret
relationships between structure and function
at various levels of biochemical organization
(i.e., atoms, molecules, and
macromolecules).
BIO.A.2.3.2. Explain how factors such as
pH, temperature, and concentration levels
can affect enzyme function.
3.1.C.A2 Describe how changes in energy
affect the rate of chemical reactions.
3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
3.1.B.B4 Explain how genetic technologies
have impacted the fields of medicine
forensics and agriculture
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.2.2. Explain how technology (e.g.,
GPS, spectroscope, scanning electron
microscope, pH meter, probe, interface,
imaging technology, telescope) is used to
extend human abilities and precision.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.4. Apply the universal systems
model of inputs, processes, outputs, and
feedback to a working system (e.g., heating,
motor, food production) and identify the
resources necessary for operation of the
system.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).



Science - Human
Anatomy &
Physiology - Unit
#2

Unit 2 - Tissues Histology is the study of
tissues. This unit investigates the four major
tissue types and their chief subcategories.
Division of labor among body cells will be
explored along with the process of tissue
repair.

What is the body location and characteristics
of the four major tissue types?

What are the location, characteristics, and
cellular structure of the four major types of
tissues?  What disorders affect tissues?

S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.4. Apply the universal systems
model of inputs, processes, outputs, and
feedback to a working system (e.g., heating,
motor, food production) and identify the
resources necessary for operation of the
system.
S.11.A.3.3.2. Compare stationary physical
patterns (e.g., crystals, layers of rocks,
skeletal systems, tree rings, atomic structure)
to the object's properties.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).
S.11.B.1.1.2. Compare and contrast the
structural and functional similarities and
differences among living things (e.g.,
classify organisms into classification groups,
compare systems).

Science - Human
Anatomy &
Physiology - Unit
#3

Unit 3 - Integumentary System The
integumentary system includes skin, hair,
nails and accessory glands. In this unit the
structures of the integumentary system are
described along with their functions. In
addition, diseases and conditions of the skin
are explored.

What is the anatomy and physiology of the
integumentary system (including accessory
organs, burns, and common skin diseases)?

How do the epidermis and dermis compare
in terms of anatomical arrangement,
function, and skin appendages?  What
diseases and disease conditions are
associated with the integumentary system?

3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.1.5. Communicate results of
investigations using multiple
representations.
S.1
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1.A.3.1.1. Apply systems analysis, showing
relationships (e.g., flowcharts, concept
maps), input and output, and measurements
to explain a system and its parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.4. Apply the universal systems
model of inputs, processes, outputs, and
feedback to a working system (e.g., heating,
motor, food production) and identify the
resources necessary for operation of the
system.
S.11.A.3.3.2. Compare stationary physical
patterns (e.g., crystals, layers of rocks,
skeletal systems, tree rings, atomic structure)
to the object's properties.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).

Science - Human
Anatomy &
Physiology - Unit
#4

Unit 4-Skeletal System and Joints The
skeletal system provides an internal
framework for the body, protects organs, and
anchors skeletal muscles. Both microscopic
and gross anatomy of bone tissue is
necessary to understand the relationship
between bone, joints, and muscles for
movement. Disorders of skeletal structures
will be investigated.

What is the anatomy and physiology of the
axial and appendicular systems and joints?

What is the microscopic structure of bone? 
What are the bones and markings of the
axial and appendicular skeletal system? 
What are the types of bone fractures and
how does osseous tissue repair?  What
diseases and conditions are associated with
the skeletal system?  What are the types of
joints and joint movements?

3.1.B.A3 Explain how all organisms begin
their life cycles as a single cell and that in
multicellular organisms successive
generations of embryonic cells form by cell
division.
3.1.B.A6 Explain how cells differentiate in
multicellular organisms.
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.2.2. Explain how technology (e.g.,
GPS, spectroscope, scanning electron
microscope, pH meter, probe, interface,
imaging technology, telescope) is used to
extend human abilities and precision.
S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.
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3.1.4. Apply the universal systems model of
inputs, processes, outputs, and feedback to a
working system (e.g., heating, motor, food
production) and identify the resources
necessary for operation of the system.
S.11.B.1.1.2. Compare and contrast the
structural and functional similarities and
differences among living things (e.g.,
classify organisms into classification groups,
compare systems).



Science - Human
Anatomy &
Physiology - Unit
#5

Unit 5-Muscular System The muscular
system is responsible for body movement
and is composed of 656 muscles. Muscles
are divided into skeletal, cardiac and smooth
muscles. Movement of muscles is
accomplished by the sliding filament
mechanism. Aerobic and anaerobic
respiration by cells is important in the
movement of individual muscle fibers.
Disorders of the muscular system are
investigated.

What is the anatomy and physiology of the
muscular system?

What are the types of muscle tissue and how
is muscle tissue organized?  What are the
major events of muscle contraction and
relaxation?  What are the major muscles of
the human body?  What conditions and
diseases are associated with the muscular
system?

3.1.B.A2 Identify the initial reactants final
products and general purposes of
photosynthesis and cellular respiration.
Explain the important role of ATP in cell
metabolism. Describe the relationship
between photosynthesis and cellular
respiration in photosynthetic organisms.
Explain why many biological
macromolecules such as ATP and lipids
contain high energy bonds. Explain the
importance of enzymes as catalysts in cell
reactions. Identify how factors such as pH
and temperature may affect enzyme
function.
3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.1.1. Critique the elements of an
experimental design (e.g., raising questions,
formulating hypotheses, developing
procedures, identifying variables,
manipulating variables, interpreting data,
and drawing conclusions) applicable to a
specific experimental design.
S.11.A.2.1.5. Communicate results of
investigations using multiple
representations.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.4. App

ly the universal systems model of inputs,
processes, outputs, and feedback to a
working system (e.g., heating, motor, food
production) and identify the resources
necessary for operation of the system.
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Science - Human
Anatomy &
Physiology - Unit
#6

Unit 6-Nervous System The nervous system
(central and peripheral) consists of the brain,
spinal cord, nerves, and sensory organs
which are responsible for communication
within the body. Neuron anatomy and
physiology is vital to the comprehension of
the system as a whole. The nervous system
maintains body homeostasis with electrical
signals via action potential propagation. The
brain, an integral part of this system,
provides for sensation, higher mental
functioning, emotional responses, and
autonomic regulation of vital processes.
Disorders of the nervous system are
explored.

What is the anatomy and physiology of the
nervous system?

How is the nervous system organized?  How
does an action potential propagate along a
neuron?  What is the anatomy and
physiology through a reflex arc (including
the neuromuscular junction)?  What is the
anatomy of the CNS and PNS?  What
conditions and diseases affect the nervous
system?

3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
S.11.A.1.1.1. Compare and contrast
scientific theories, scientific laws, and
beliefs (e.g., the universal law of gravitation,
how light travels, formation of moons,
stages of ecological succession).
S.11.A.1.1.4. Explain how specific scientific
knowledge or technological design concepts
solve practical problems (e.g., momentum,
Newton's universal law of gravitation,
tectonics, conservation of mass and energy,
cell theory, theory of evolution, atomic
theory, theory of relativity, Pasteur's germ
theory, relativity, heliocentric theory, ideal
gas laws).
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.1.5. Communicate results of
investigations using multiple
representations.
S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).
S.11.B.1.1.2. Compare and contrast the
structural and functional similarities and
differences among living things (e.g.,
classify organisms into classification groups,
compare systems).
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Science - Human
Anatomy &
Physiology - Unit
#7

Unit 7-Blood, Cardiovascular and
Lymphatic Systems The cardiovascular
system consists of the heart, blood vessels
and blood. The CVS is powered by the heart
which pumps blood carrying nutrients,
oxygen, and cellular wastes throughout the
body. Overall body health can be evaluated
using an ECG, blood pressure and blood
component count. The CVS is closely
associated with the lymphatic system. This
system contains lymph fluid which
transports cells involved in immunity.

What is the anatomy and physiology of the
cardiovascular system (including the
components of blood and the relationship
between the CVS and lymphatic system)?

What are the components of blood and their
functions?  What is the anatomy and
physiology of the heart?  What is the
anatomy and physiology of the blood
vessels?  What diseases and disorders of the
CVS?  How do the CVS and lymphatic
systems work together?

3.1.B.A2 Identify the initial reactants final
products and general purposes of
photosynthesis and cellular respiration.
Explain the important role of ATP in cell
metabolism. Describe the relationship
between photosynthesis and cellular
respiration in photosynthetic organisms.
Explain why many biological
macromolecules such as ATP and lipids
contain high energy bonds. Explain the
importance of enzymes as catalysts in cell
reactions. Identify how factors such as pH
and temperature may affect enzyme
function.
3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.3. Use appropriate quantitative
data to describe or interpret a system (e.g.,
biological indices, electrical circuit data,
automobile diagnostic systems data).
S.11.A.3.1.4. Apply the universal systems
model of inputs, processes, outputs, and
feedback to a working system (e.g., heating,
motor, food production) and identify the
resources necessary for operation of the
system.
S.11.A.3.3.2. Compare stationary physical
patterns (e.g., crystals, layers of rocks,
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skeletal systems, tree rings, atomic structure)
to the object's properties.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).
S.11.B.1.1.2. Compare and contrast the
structural and functional similarities and
differences among living things (e.g.,
classify organisms into classification groups,
compare systems).



Science - Human
Anatomy &
Physiology - Unit
#8

Unit 8-Respiratory System Cells of the body
required a constant supply of oxygen. The
respiratory system provides oxygen to body
cells while removing carbon dioxide. The
intricate structure of the lungs and the
mechanics of breathing are instrumental to
the study of this system. Acid-base balance
of the blood is regulated by the buffering
system which depends on oxygen and
carbon dioxide. Disorders of the respiratory
system are examined.

What is the anatomy and physiology of the
respiratory system?

What is the location and function of the
respiratory organs?  What are the four types
of respiration?  How is cellular respiration
related to breathing?  What are the three
major lung volumes?  How does the
buffering capacity of the blood operate? 
What diseases and disorders are associated
with the skeletal system?  What is a COPD?

3.1.B.A2 Identify the initial reactants final
products and general purposes of
photosynthesis and cellular respiration.
Explain the important role of ATP in cell
metabolism. Describe the relationship
between photosynthesis and cellular
respiration in photosynthetic organisms.
Explain why many biological
macromolecules such as ATP and lipids
contain high energy bonds. Explain the
importance of enzymes as catalysts in cell
reactions. Identify how factors such as pH
and temperature may affect enzyme
function.
3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.3.2. Compare stationary physical
patterns (e.g., crystals, layers of rocks,
skeletal s

ystems, tree rings, atomic structure) to the
object's properties.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).
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Science - Human
Anatomy &
Physiology - Unit
#9

Unit 9-Digestive System The digestive
system is a group of organs that work
together to convert organic compounds into
energy. Food passes through the alimentary
canal as accessory organs assist in the
breakdown of molecules. The relationship
between nutrition and metabolism is
compared to further explore the physiology
of the digestive system. Disorders of the
digestive system are studied.

*What is the anatomy and physiology of the
digestive system?  *What is the relationship
between nutrition and metabolism?

What is the anatomy of the digestive
system?  What are the major secretions and
physiology of digestion?  How are accessory
organs involved in digestion?  How are
nutrition and metabolism related?

3.1.B.A2 Identify the initial reactants final
products and general purposes of
photosynthesis and cellular respiration.
Explain the important role of ATP in cell
metabolism. Describe the relationship
between photosynthesis and cellular
respiration in photosynthetic organisms.
Explain why many biological
macromolecules such as ATP and lipids
contain high energy bonds. Explain the
importance of enzymes as catalysts in cell
reactions. Identify how factors such as pH
and temperature may affect enzyme
function.
3.1.B.A5 Relate the structure of cell
organelles to their function (energy capture
and release transport waste removal protein
synthesis movement etc). Explain the role of
water in cell metabolism. Explain how the
cell membrane functions as a regulatory
structure and protective barrier for the cell.
Describe transport mechanisms across the
plasma membrane.
3.1.B.A7 Analyze the importance of carbon
to the structure of biological
macromolecules. Compare and contrast the
functions and structures of proteins lipids
carbohydrates and nucleic acids. Explain the
consequences of extreme changes in pH and
temperature on cell proteins.
3.1.B.A8 Change and Constancy -
Recognize that systems within cells and
multicellular organisms interact to maintain
homeostasis. Patterns - Demonstrate the
repeating patterns that occur in biological
polymers. Systems - Describe how the
unique properties of water support life.
S.11.A.1.1.4. Explain how specific scientific
knowledge or technological design concepts
solve practical problems (e.g., momentum,
Newton's universal law of gravitation,
tectonics, conservation of mass and energy,
cell theory, theory of evolution, atomic
theory, theory of relativity, Pasteur's germ
theory, relativity, heliocentric theory, ideal
gas laws).
S.11.A.1.3.2. Describe or interpret dynamic
changes to stable systems (e.g., chemical
reactions, human body, food webs, tectonics,
homeostasis).
S.11.A.2.1.5. Communicate results of
investigations using multiple representation
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s.
S.11.A.3.1.1. Apply systems analysis,
showing relationships (e.g., flowcharts,
concept maps), input and output, and
measurements to explain a system and its
parts.
S.11.A.3.1.2. Analyze and predict the effect
of making a change in one part of a system
on the system as a whole.
S.11.A.3.1.4. Apply the universal systems
model of inputs, processes, outputs, and
feedback to a working system (e.g., heating,
motor, food production) and identify the
resources necessary for operation of the
system.
S.11.A.3.3.2. Compare stationary physical
patterns (e.g., crystals, layers of rocks,
skeletal systems, tree rings, atomic structure)
to the object's properties.
S.11.B.1.1.1. Explain how structure
determines function at multiple levels of
organization (e.g., chemical, cellular,
anatomical).
S.11.B.1.1.2. Compare and contrast the
structural and functional similarities and
differences among living things (e.g.,
classify organisms into classification groups,
compare systems).


