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Montana Content Standards

Science
Grade 7
CONTENT MT.1. Students, through the inquiry process, demonstrate the ability to design,
STANDARD conduct, evaluate, and communicate the results and form reasonable
conclusions of scientific investigations.

BENCHMARK 7.1.1. Students will identify a question, determine relevant variables and a control,
formulate a testable hypothesis, plan and predict the outcome of an
investigation, safely conduct scientific investigation, and compare and analyze
data.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting



http://www.freyscientific.com/

Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population
Teacher Resource CD: Genetics and Heredity
Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

7.1.2.

Students will select and use appropriate tools including technology to make
measurements (in metric units), gather, process and analyze data from scientific
investigations.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the




Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK 7.1.4. Students will create models to illustrate scientific concepts and use the model to
predict change (e.g., computer simulation, stream table, graphic
representation)

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs
Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix
Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization
Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting
Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing
Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery
Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK 7.1.5. Students will identify strengths and weakness in an investigation design.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze




Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

CONTENT
STANDARD

MT.2.

Students, through the inquiry process, demonstrate knowledge of properties,

forms, changes and interactions of physical and chemical systems.

BENCHMARK

7.2.1.

Students will classify, describe, and manipulate the physical models of matter in
terms of: elements, and compounds, pure substances and mixtures, atoms, and
molecules.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

CONTENT
STANDARD

Students, through the inquiry process, demonstrate knowledge of
characteristics, structures and function of living things, the process and

diversity of life, and how living organisms interact with each other and their

environment.

BENCHMARK 7.3.1. Students will compare the structure and function of prokaryotic cells (bacteria)
and eukaryotic cells (plant, animal, etc.) including the levels of organization of
the structure and function, particularly with humans.

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

BENCHMARK 7.3.2. Students will explain how organisms and systems of organisms obtain and use
energy resources to maintain stable conditions (e.g., food webs, photosynthesis,
respiration)




Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

72323~

Students will communicate the differences in the reproductive processes of a
variety of plants and animals using the principles of genetic modeling (e.g.,
Punnet squares)

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.5.

Students, through the inquiry process, understand how scientific knowledge

and technological developments impact communities, cultures and societies.

public.

BENCHMARK 7.5.2. Students will apply scientific knowledge and process skills to understand issues
and everyday events.
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease
BENCHMARK BSESE Students will simulate collaborative problem solving and give examples of how

scientific knowledge and technology are shared with other scientists and the

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete




Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

7.5.4.

Students will use scientific knowledge to investigate problems and their
proposed solutions and evaluate those solutions while considering environmental

impacts.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating




Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population
Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.6.

Students understand historical developments in science and technology.

BENCHMARK

7.6.1.

Students will give examples of scientific discoveries and describe the
interrelationship between technological advances and scientific understanding,
including Montana American Indian examples.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

BENCHMARK

7.6.2.

Students will identify major milestones in science that have impacted science,
technology, and society.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

MT.7.GLE.

Science - Grade Level Expectations

BENCHMARK

7.GLE.1.

Identifies and communicates testable questions, safely designs and conducts
experimental investigations using appropriate tools and metric measurements,
identifies dependent and independent variables, controls, and communicates
results with appropriate data. Identifies that observation is the key inquiry
process use by Montana American Indians.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA




Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

7.GLE.3.

Identifies and communicates the structures & functions of living things,
describes the processes and diversity of life in both the micro and macro world,
and explains the interactions of living organisms with biotic and abiotic factors.

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome




e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

MT.7.GLE.

Science - Grade Level Expectations

BENCHMARK 7.GLE.5. |Describes connections and interactions among technology science, and society,
by applying scientific inquiry.

GRADE LEVEL 7- Describes scientific information related to current events and the impact on regional

EXPECTATION ([8.GLE.5.a. [[problems.

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

BENCHMARK

S.GLE.1.

Identifies and communicates testable questions, safely designs and conducts
experimental investigations using appropriate tools and metric measurements,
identifies dependent and independent variables, controls, and communicates
results with appropriate data. Identifies that observation is the key inquiry
process use by Montana American Indians.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze




Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3:
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4:
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5:
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1:
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1:
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2:
the Frequency of Human Traits in a Population

Understanding
Diagnosing
Predicting
Examining
Case of the

Calculating

e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent

Assortment
BENCHMARK S.GLE.3. [[ldentifies and communicates the structures & functions of living things,
describes the processes and diversity of life in both the micro and macro world,
and explains the interactions of living organisms with biotic and abiotic factors.
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting
e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing
e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome
e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease
e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population
e Teacher Resource CD: The DNA Connection
BENCHMARK S.GLE.6. |[Independently identifies and describes examples of how science and technology

are the results of human activity throughout history, and with direction, seeks
new information that connects past to present, including Montana American

Indian contributions.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

Montana Content Standards
Science
Grade 8




CONTENT MT.1. Students, through the inquiry process, demonstrate the ability to design,
STANDARD conduct, evaluate, and communicate the results and form reasonable

conclusions of scientific investigations.

BENCHMARK 8.1.1. Students will identify a question, determine relevant variables and a control,
formulate a testable hypothesis, plan and predict the outcome of an
investigation, safely conduct scientific investigation, and compare and analyze
data.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Teacher Resource CD: Genetics and Heredity

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

[ BENCHMARK  ][8.1.2. |[Students will select and use appropriate tools including technology to make |




measurements (in metric units), gather, process and analyze data from scientific
investigations.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population
Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK 8.1.4. Students will create models to illustrate scientific concepts and use the model to
predict change (e.g., computer simulation, stream table, graphic
representation)

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs




e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e \Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK 8.1.5. Students will identify strengths and weakness in an investigation design.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

CONTENT MT.2. Students, through the inquiry process, demonstrate knowledge of properties,
STANDARD forms, changes and interactions of physical and chemical systems.




BENCHMARK

8.2.1.

Students will classify, describe, and manipulate the physical models of matter in
terms of: elements, and compounds, pure substances and mixtures, atoms, and
molecules.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

CONTENT
STANDARD

Students, through the inquiry process, demonstrate knowledge of
characteristics, structures and function of living things, the process and

diversity of life, and how living organisms interact with each other and their

environment.

BENCHMARK 8.3.1. Students will compare the structure and function of prokaryotic cells (bacteria)
and eukaryotic cells (plant, animal, etc.) including the levels of organization of
the structure and function, particularly with humans.

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

BENCHMARK 8.3.2. Students will explain how organisms and systems of organisms obtain and use
energy resources to maintain stable conditions (e.g., food webs, photosynthesis,
respiration)

e Virtual Laboratory: Mendelian Genetics Law of Dominance
e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment
BENCHMARK 8.3.3. Students will communicate the differences in the reproductive processes of a

variety of plants and animals using the principles of genetic modeling (e.g.,
Punnet squares)

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a

Genetic Cross to Demonstrate the Law of Incomplete




Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.5.

Students, through the inquiry process, understand how scientific knowledge

and technological developments impact communities, cultures and societies.

public.

BENCHMARK 8.5.2. Students will apply scientific knowledge and process skills to understand issues
and everyday events.
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease
BENCHMARK 8.5.3. Students will simulate collaborative problem solving and give examples of how

scientific knowledge and technology are shared with other scientists and the

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze




Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

8.5.4.

Students will use scientific knowledge to investigate problems and their
proposed solutions and evaluate those solutions while considering environmental

impacts.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome




e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e \Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.6.

Students understand historical developments in science and technology.

BENCHMARK

8.6.1.

Students will give examples of scientific discoveries and describe the
interrelationship between technological advances and scientific understanding,
including Montana American Indian examples.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

BENCHMARK

8.6.2.

Students will identify major milestones in science that have impacted science,
technology, and society.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

Science - Grade Level Expectations

BENCHMARK

8.GLE.1.

Identifies and communicates testable questions, safely designs and conducts
experimental investigations using appropriate tools and metric measurements,
identifies dependent and independent variables, controls, and communicates
results with appropriate data. ldentifies that observation is the key inquiry
process use by Montana American Indians.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization




e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

8.GLE.3.

Identifies and communicates the structures & functions of living things,
describes the processes and diversity of life in both the micro and macro world,
and explains the interactions of living organisms with biotic and abiotic factors.

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

MT.8.GLE.

Science - Grade Level Expectations

BENCHMARK 8.GLE.5. ||Describes connections and interactions among technology science, and society,
by applying scientific inquiry.

GRADE LEVEL ||7- Describes scientific information related to current events and the impact on regional

EXPECTATION |8.GLE.5.a. |[problems.




Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

BENCHMARK

S.GLE.1.

Identifies and communicates testable questions, safely designs and conducts
experimental investigations using appropriate tools and metric measurements,
identifies dependent and independent variables, controls, and communicates
results with appropriate data. Identifies that observation is the key inquiry
process use by Montana American Indians.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete
Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine
the Frequency of Common Human Traits in a Population
Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing
a Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent




Assortment
BENCHMARK S.GLE.3. [[ldentifies and communicates the structures & functions of living things,
describes the processes and diversity of life in both the micro and macro world,
and explains the interactions of living organisms with biotic and abiotic factors.
e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs
e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication
e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix
e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization
e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting
e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing
e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome
e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease
e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease
e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population
e Teacher Resource CD: The DNA Connection
BENCHMARK S.GLE.6. |[Independently identifies and describes examples of how science and technology
are the results of human activity throughout history, and with direction, seeks
new information that connects past to present, including Montana American
Indian contributions.
e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

CONTENT MT.1.
STANDARD

Montana Content Standards
Science
Grade 9
Students, through the inquiry process, demonstrate the ability to design,

conduct, evaluate, and communicate the results and form reasonable
conclusions of scientific investigations.

BENCHMARK

0.1.1.

Students will generate a question, identify dependent and independent variables,
formulate testable, multiple hypotheses, plan an investigation, predict its
outcome, safely conduct the scientific investigations, and collect and analyze
data.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics




Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

9.1.2.

Students will select and use appropriate tools including technology to make
measurements (in metric units), gather, process and analyze data from scientific
investigations using appropriate mathematical analysis, error analysis, and
graphical representation.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance




Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

L.

Students will review evidence, communicate and defend results, and recognize
that the results of a scientific investigation are always open to revision by further
investigations (e.g. through graphical representation or charts)

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the




Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

9.1.4.

Students will analyze observations and explain with scientific understanding to
develop a plausible model (e.g., atom, expanding universe)

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes




Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

LS.

Students will identify strengths, weaknesses, and assess the validity of the
experimental design of an investigation through analysis and evaluation.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating




the Frequency of Human Traits in a Population

CONTENT
STANDARD

MT.2.

Students, through the inquiry process, demonstrate knowledge of properties,

forms, changes and interactions of physical and chemical systems.

BENCHMARK

9.2.2.

Students will explain how the particulate level structure and properties of matter
affect its macroscopic properties, including the effect of (a) valence electrons on
the chemical properties of elements and the resulting periodic trends in these
properties, (b) chemical bonding, (c) molecular geometry and intermolecular
forces, (d) kinetic molecular theory on phases of matter, and (e) carbon-carbon
atom bonding on biomolecules.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

CONTENT
STANDARD

Students, through the inquiry process, demonstrate knowledge of
characteristics, structures and function of living things, the process and

diversity of life, and how living organisms interact with each other and their

environment.

BENCHMARK

G o

Students will investigate and use appropriate technology to demonstrate that
cells have common features including differences that determine function and
that they are composed of common building blocks (e.g., proteins,
carbohydrates, nucleic acids, lipids)

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

BENCHMARK

GRSRCH

Students will model the structure of DNA and protein synthesis, discuss the
molecular basis of heredity, and explain how it contributes to the diversity of
life.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests




and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating

the Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT MT.5. Students, through the inquiry process, understand how scientific knowledge

STANDARD and technological developments impact communities, cultures and societies.
BENCHMARK OGRS Students will evaluate the ongoing, collaborative scientific process by gathering
and critiquing information.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a




Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.6.

Students understand historical developments in science and technology.

BENCHMARK

6.2

Students will trace developments that demonstrate scientific knowledge is
subject to change as new evidence becomes available.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

MT.9.GLE.

Science - Grade Level Expectations

BENCHMARK

9.GLE.1.

Generates testable questions, safely designs and conducts controlled
investigations, uses S| (metric system), makes logical inferences based on
observations, interprets data by analyzing the strengths and weaknesses in an
investigation design, modifies investigation design based upon experimentation,
and communicates results. Identifies that observation is the key inquiry process
used by Montana American Indians.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment




Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

Science Grade Level Expectations

BENCHMARK

S.GLE.1.

Generates testable questions, safely designs and conducts controlled
investigations, uses S| (metric system), makes logical inferences based on
observations, interprets data by analyzing the strengths and weaknesses in an
investigation design, modifies investigation design based upon experimentation,
and communicates results. Identifies that observation is the key inquiry process
used by Montana American Indians.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization




Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

EXPECTATION

BENCHMARK S.GLE.2. [|Uses physical, mental, conceptual, and simple mathematical models to
investigate classroom and group- generated problems and/or questions about;
GRADE LEVEL ||S.GLE.2.a.|[Basic chemical phenomena including atomic theory and interactions of matter.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

BENCHMARK

S.GLE.S.

Using methods of scientific inquiry, identifies and communicates, through a
\variety of means, connections and interactions among technology, science, and
society including how these have impacted the Montana American Indian.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics




e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK S.GLE.6.A.||Makes decisions about scientific and social issues based on observations, data,
analysis, and knowledge of the natural world, and communicates those decisions
to others

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Montana Content Standards

Science
Grade 10
CONTENT MT.1. Students, through the inquiry process, demonstrate the ability to design,
STANDARD conduct, evaluate, and communicate the results and form reasonable
conclusions of scientific investigations.

BENCHMARK 10.1.1. Students will generate a question, identify dependent and independent
variables, formulate testable, multiple hypotheses, plan an investigation, predict
its outcome, safely conduct the scientific investigations, and collect and analyze
data.




Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

10.1.2.

Students will select and use appropriate tools including technology to make
measurements (in metric units), gather, process and analyze data from scientific
investigations using appropriate mathematical analysis, error analysis, and
graphical representation.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication




Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

10.1.3.

Students will review evidence, communicate and defend results, and recognize
that the results of a scientific investigation are always open to revision by
further investigations (e.g. through graphical representation or charts)

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance




Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

10.1.4.

Students will analyze observations and explain with scientific understanding to
develop a plausible model (e.g., atom, expanding universe)

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization




Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

10.1.5.

Students will identify strengths, weaknesses, and assess the validity of the
experimental design of an investigation through analysis and evaluation.

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing




Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

CONTENT
STANDARD

MT.2.

Students, through the inquiry process, demonstrate knowledge of properties,

forms, changes and interactions of physical and chemical systems.

BENCHMARK

10.2.2.

Students will explain how the particulate level structure and properties of
matter affect its macroscopic properties, including the effect of (a) valence
electrons on the chemical properties of elements and the resulting periodic
trends in these properties, (b) chemical bonding, (c) molecular geometry and
intermolecular forces, (d) kinetic molecular theory on phases of matter, and (e)
carbon-carbon atom bonding on biomolecules.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

CONTENT
STANDARD

Students, through the inquiry process, demonstrate knowledge of
characteristics, structures and function of living things, the process and

diversity of life, and how living organisms interact with each other and their
environment.

BENCHMARK

10.3.1.

Students will investigate and use appropriate technology to demonstrate that
cells have common features including differences that determine function and
that they are composed of common building blocks (e.g., proteins,
carbohydrates, nucleic acids, lipids)

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

BENCHMARK

10.3.3.

Students will model the structure of DNA and protein synthesis, discuss the
molecular basis of heredity, and explain how it contributes to the diversity of
life.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a

Genetic Cross to Demonstrate the Law of Incomplete Dominance




e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating

the Frequency of Human Traits in a Population

Teacher Resource CD: Genetics and Heredity

Teacher Resource CD: Genetics and Inheritance

Teacher Resource CD: The DNA Connection

Virtual Laboratory: Mendelian Genetics Law of Dominance

Virtual Laboratory: Mendelian Genetics Law of Independent

Assortment

CONTENT MT.5. Students, through the inquiry process, understand how scientific knowledge

STANDARD and technological developments impact communities, cultures and societies.
BENCHMARK (0.5 Students will evaluate the ongoing, collaborative scientific process by gathering
and critiquing information.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

e Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent




Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.6.

Students understand historical developments in science and technology.

BENCHMARK

10.6.2.

Students will trace developments that demonstrate scientific knowledge is
subject to change as new evidence becomes available.

e Teacher Resource CD: Genetics and Heredity
e Teacher Resource CD: The DNA Connection

CONTENT
STANDARD

MT.10.GLE.

Science - Grade Level Expectations

BENCHMARK

10.GLE.1.

Generates testable questions, safely designs and conducts controlled
investigations, uses SI (metric system), makes logical inferences based on
observations, interprets data by analyzing the strengths and weaknesses in an
investigation design, modifies investigation design based upon experimentation,
and communicates results. Identifies that observation is the key inquiry process
used by Montana American Indians.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

e Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the




Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

Science Grade Level Expectations

BENCHMARK

S.GLE.1.

Generates testable questions, safely designs and conducts controlled
investigations, uses S| (metric system), makes logical inferences based on

used by Montana American Indians.

observations, interprets data by analyzing the strengths and weaknesses in an
investigation design, modifies investigation design based upon experimentation,
and communicates results. Identifies that observation is the key inquiry process

Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a




Genetic Cross to Demonstrate the Law of Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance

e Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

e Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

e Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

e Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

e Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

e Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

e Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

e Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

e Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

e Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

e Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

e Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

e Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

e Virtual Laboratory: Mendelian Genetics Law of Dominance

e Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

EXPECTATION

BENCHMARK S.GLE.2. ||Uses physical, mental, conceptual, and simple mathematical models to
investigate classroom and group- generated problems and/or questions about;
GRADE LEVEL ||S.GLE.2.a. ||Basic chemical phenomena including atomic theory and interactions of matter.

e Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

e Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

e Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

CONTENT
STANDARD

MT.S.GLE.

Science Grade Level Expectations

BENCHMARK

S.GLE.5.

Using methods of scientific inquiry, identifies and communicates, through a
variety of means, connections and interactions among technology, science, and
society including how these have impacted the Montana American Indian.




Genetics and Inheritance: Unit 1 Lab 1 Activity 1: Learning
About Base Pairs

Genetics and Inheritance: Unit 1 Lab 1 Activity 2: Modeling DNA
Replication

Genetics and Inheritance: Unit 1 Lab 1 Activity 3: Exploring
DNA's Structure - the Double Helix

Genetics and Inheritance: Unit 2 Lab 2 Activity 1: Applying the
Laws of Chance to Genetics

Genetics and Inheritance: Unit 2 Lab 2 Activity 2: Modeling a
Genetic Cross to Demonstrate the Law of Dominance

Genetics and Inheritance: Unit 2 Lab 2 Activity 3: Modeling a
Genetic Cross to Demonstrate the Law of Incomplete Dominance
Genetics and Inheritance: Unit 2 Lab 2 Activity 4: Modeling a
Dihybrid Cross to Demonstrate the Law of Independent
Assortment

Genetics and Inheritance: Unit 2 Lab 3 Activity 1: Simulating
Meiosis and Fertilization

Genetics and Inheritance: Unit 3 Lab 4 Activity 1: Determine the
Frequency of Common Human Traits in a Population

Genetics and Inheritance: Unit 3 Lab 4 Activity 2: Taste Tests
and the Hardy-Weinberg Principle

Genetics and Inheritance: Unit 3 Lab 4 Activity 3: Constructing a
Family Pedigree

Genetics and Inheritance: Unit 3 Lab 4 Activity 4: Using Punnett
Squares to Determine Genotypes and Phenotypes

Genetics and Inheritance: Unit 3 Lab 5 Activity 1: Analyze
Genetic Origins through DNA Fingerprinting

Genetics and Inheritance: Unit 3 Lab 5 Activity 2: Analyze
Genetic Origins through DNA Sequencing

Genetics and Inheritance: Unit 3 Lab 5 Activity 3: Understanding
the Human Genome

Genetics and Inheritance: Unit 3 Lab 5 Activity 4: Diagnosing
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease

Genetics and Inheritance: Unit 3 Lab 6 Activity 1: Examining
Human Variation in Blood

Genetics and Inheritance: Unit 4 Lab 7 Activity 1: Case of the
Royal Mystery

Genetics and Inheritance: Unit 4 Lab 7 Activity 2: Calculating
the Frequency of Human Traits in a Population

Virtual Laboratory: Mendelian Genetics Law of Dominance
Virtual Laboratory: Mendelian Genetics Law of Independent
Assortment

BENCHMARK

S.GLE.G.A.

Makes decisions about scientific and social issues based on observations, data,
analysis, and knowledge of the natural world, and communicates those decisions

Genetics and Inheritance: Unit 3 Lab 5 Activity 5: Predicting
Genetic Disease
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