Biology Pacing: Scope and Sequence - ~36 weeks to prepare for Keystones (1 week of wiggle-room

included)

(accounts for breaks/finals/Keystones, etc.)

Anchor

Time Frame

BI10O.A.1 Basic Biological Principles
-Scientific Method/Variables Review
-Biotic/Abiotic, Characteristics of Life

1 week (Aug-Sep) (*1* week of school is 3 days)
2 week (Sep)

REVIEW UNIT BI0O.B.4 Ecology & BIO.B.3
Theory of Evolution

2 weeks (Sep)

B10.B.2 Genetics
-DNA Structure/Replication
-RNA Transcription/Translation/Mutations
-Mendelian Genetics/Complex Heredity

2 weeks

B10.B.1 Cell Growth and Reproduction
--Microscope Use Review
-Cell Cycle/Interphase
-Mitosis
-Meiosis

B10O.A.4 Homeostasis and Transport
-Cell Structure/Organelles
-Plasma Membrane Structure
-Types of Membrane Transport

B10O.A.3 Bioenergetics

2 weeks (April - May)

Keystones ~1 week (Mid-May)
Project Based Lea ~3 weeks (May-June)
Finals Mid-June




Time Frame: 2.5 weeks (Sep)
Unit/Anchor: Basic Biological Principles
Module A

Anchor Descriptors:
BIO. A 1.1 Explain the characteristics common to all organisms.
BI10O.A.1.2 Describe relationships between structure and function at biological levels of organization.
B10.B Apply scientific thinking, processes, tools and technologies in the study of science

Eligible Content:
BI10O.A.1.1.1 Describe the characteristics of life shared by all
BI10O.A.1.2.2 Describe and interpret relationships between s
biological organization (i.e.,organelles, cells, tissues, or
organisms).

tic and eukaryotic organisms.
and function at various levels of
systems, and multicellular

NGSS:
HS-LS1: From Molecules to Organisms: Str and Processes
HS-LS1-2: Develop and use a model to illus e hierarchical organizat interacting systems
that provide specific functions within multicellu

Objectives:

3. Describe the interplay between organiz
4. Distinguish between prokaryotes and e

Assessments:

1. Chapter 7 Assessment QU
2. Teacher-made formative/summative assessment
3. Chapter 7 Standardized Test Prep

Resources:
“Biology” McGraw Hill Discovery Streaming
McGraw Hill Powerpoint Teachertube
Presentations/Website Internet resources

Custom made Powerpoint presentations Laboratory materials


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

Study guides

Time Frame: 2 weeks (Sep)
Unit/Anchor: Ecology and Evolution Review (Mini-Unit)
Module B

Anchor Descriptors:
B10.B.4.1 Describe ecological levels of organization in the biosphere.
B10.B.4.2 Describe interactions and relationships in an ecosyste
B10.B.3.1 Explain the mechanisms of evolution.
B10.B.3.2 Analyze the sources of evidence for biological e
B10.B.3.3 Apply scientific thinking, processes, tools, a
evolution.

gies in the study of the theory of

Eligible Content:**

BI10O.B.4.1.1, .2: ( levels of ecological organi characteristics of bi iotic ecosystem

components)

BIO.B.4.2.1, .2, .3, .4, .5: (energy flow through an ecosystem;
cycles of matter; ecosystems changing due to natur factors and
species extinction).

BI10.B.3.1.1, .2, .3: (natural select > ; development of new species; genetic

mutations producing variations)
B10.B.3.2.1: (evidence to support evo
B10.B.3.3.1: (distinguish hypothesis, i av : i fact, and observation)

NGSS:

, epresentations to support explanations of factors
that affect carrying ca : nt scales.
HS- athematica : art and revise explanations based on evidence
a i i i osystems of different scales.

2-3: Construct and revise an explanation based on evidence for the cycling of matter and flow of
energy in aerobic and anaerobic conditions. -
HSME82:4: Use mathematical representations to support claims for the cycling of matter and flow of
energy among organisms in an ecosystem.jy
HS-LS275] Develop a model to illustrate the role of photosynthesis and cellular respiration in the
cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere.
HS-LS2-6: Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems
maintain relatively consistent numbers and types of organisms in stable conditions, but changing
conditions may result in a new ecosystem.

HS-LS2-7: Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.

HS-L.S2-8: Evaluate the evidence for the role of group behavior on individual and species’ chances to
survive and reproduce.

HS-LS3: Heredity: Inheritance and Variation of Traits

HS-LS3-3: Apply concepts of statistics and probability to explain the variation and distribution of
expressed traits in a population.

HS-LS4: Biological Evolution: Unity and Diversity




**For full description of eligible content, please refer to Units | & 11 of the ot grade curriculum,

Concepts:

Energy and matter cycle through an ecosystem.
Food chains and food webs demonstrate predative interactions between living organisms.
Organisms interact symbiotically.

Natural disasters, human impact and limiting factors impact ecosystems.

The relationship between genetic inheritance and evolution

Types of natural selection, speciation and the contributing factors

Organisms are organized for study by various physical and physi

NookrowhE

ical features

Objectives:

Describe and differentiate between the levels of ecolo .
Describe characteristic biotic and abiotic compone i quatic ecosystems.
Explain how energy flows through an ecosyste
Describe biotic interactions within an ecosys
Describe Darwin’s theory of evolution, supp
Relate heredity to natural selection.

N~ wWNE

Explain natural selection and its cg
9. Explain the process of speciation 3
Learning Events/Activities

1. Modeling food chains
. Demonstrating
. Analyzing ang
. Guided read

tations/Website
Custom made Powe entations
Discovery Streaming
Teachertube
Internet resources
Laboratory materials
Study guides




Time Frame: 6 weeks (Oct-Nov)
Unit/Anchor: Genetics
Module B

B10.B.2.1 Compare Mendelian and non-Mendelian patterns of inheritance.

B10.B.2.2 Explain the process of protein synthesis (i.e., transcription, translation, and protein modification).
B10.B.2.3 Explain how genetic information is expressed.

B10.B.2.4 Apply scientific thinking, processes, tools, and technologi

study of genetics.

Eligible Content:
B10.B.2.1.1 Describe and/or predict observed patterns (i.e., dominant, recessive, co-
dominance, incomplete dominance, sex-linked, po
B10.B.2.1.2 Describe processes that can alter c i romosomes (i.e., crossing-
over, nondisjunction, duplication, translocati
B10.B.2.2.1 Describe how the processes of t
B10.B.2.2.2 Describe the role of ribosomes, en
the production of specific types of proteins.
B10.B.2.3.1 Describe how genetig ati ot affect
phenotype (e.g., silent, nonsense, 1eshift).
B10.B.2.4.1 Explain how genetic e c has i ields of medicine, forensics, and
agriculture (e.g., selective breeding, g8 sloni ly modified organisms, gene
therapy).

NGSS:

1. i i ause of three qualities: it holds information, it copies itself, and it changes.

2. ts of life. Cells must maintain this information, yet also access it to

manufacture proteins: ACts as the go-between, linking DNA to protein.

DNA replication, RNAtr@anscription and RNA translation are separate events in the cell which occur in
sequence and bridge the gap between DNA molecules and genetic expression.

4. Mutations provide the variation necessary for life to exist. Usually DNA repair protects against harmful
mutations, but some mutations are helpful.

5. Gregor Mendel deduced the basis of inheritance patterns. His two laws brilliantly described how
chromosomes behave in meiosis, which had not yet been discovered.

6. Patterns of inheritance can be obscured when genes have many variants, interact with each other or the
environment, are in mitochondria, or are linked on the same chromosome

3.

Objectives:


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

1. Explain how the genetic code (DNA) is translated into physical traits of an organism
2. Compare and contrast Mendelian and non-Mendelian inheritance patterns
3. Describe how mutations can occur and their effect on genotypes/phenotypes
4. Discuss impact of genetic engineering in modern life
Learning Events/Activities

DNA diagram
DNA replication practice

DNA models

RNA diagram

DNA-RNA transcription practice

Protein synthesis pathway diagram

Translation practice

Punnett Square practice — Mendelian inheritance
Punnett Square practice — non-Mendelian inherita
Pedigrees

Mutations & Disorders chart
Genetic engineering types and purposes chart
Online activities/webquests
Replication/Transcription/Translatj
Punnett Square practice online
Online mutations activity
Genetic mutations & chromosomal a3
Genetic engineering articles & reflectio
Laboratory Activities:
e DNA extraction lé
e Protein synthes
e Interpreting PCR re
Guided reading/Review f

@n webquest

Resources:

“Biology” McGrav Teachertube
McGraw Hill Powerpe Internet resources
Presentations/Website Laboratory materials
Custom made Powerpoint presentations Study guides

Discovery Streaming



Time Frame: 6 weeks (Nov-Dec)
Unit/Anchor: Cell Growth and Reproduction
Module B

Anchor Descriptors:
BI10O.A.1.2 Describe relationships between structure and function
B10.B.1.1 Describe the three stages of the cell cycle: interpha
B10.B.1.2 Explain how genetic information is inherited.

biological levels of organization.
ear division, cytokinesis.

Eligible Content:
BI10.A.1.2.1 Compare cellular structures and their i tic and eukaryotic cells.
B10.B.1.1.1 Describe the events that occur duri
mitosis or meiosis), cytokinesis.
B10.B.1.1.2 Compare the processes and outc
B10.B.1.2.1 Describe how the process of DNA
conservation of genetic information.
B10.B.1.2.2 Explain the functiong
their roles in inheritance.

NGSS:

producing and

Concepts

1. d sexual reproduction

2. Describe the st le and possible genetic outcomes
3. Explain cell cycle iQf results of loss of controls
4 Explam how DNA onserves genetic information, and how cell/nuclear divisions can affect

Learning Events/Activities

Vocabulary

Lecture presentation/notes/discussion
Animations/videos

Chapters 10/11.4 Section Assessment Questions
Cell Cycle diagram

o ogkhowhdRE

Chromosome diagram


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

7. Mitosis phases diagram & questions
8. Meiosis phases diagram & questions
9. Online activities/webquests
10. Mitosis webquest
11. Meiosis webquest
12. Cell division Virtual Lab
13. Laboratory Activities:

a. Mitosis Microscope Lab

b. Meiosis Microscope Lab

c. Mitosis and meiosis modeling activity
14. Guided reading/Review handouts
15. Chapter 10 Assessment Questions
16. Chapter 10 Standardized Test Prep
17. Chapter 11.4 Assessment Questions

Assessments:

1. Chapter Assessment Questions
2. Teacher-made formative/summative assessme

3. Chapter Standardized Test Prep
\
n

4\

Resources:

“Biology” McGraw Hill
McGraw Hill Powerpoint Presentatio
Custom made Powerpoint presentatio
Discovery Streami
Teachertube
Internet resourc
Laboratory materi
Study guides




Time Frame: 6 weeks (Jan - Feb)
Unit/Anchor: Homeostasis and Transport
Module A

Anchor Descriptors:
BI10O.A.1.2 Describe relationships between structure and fu
BI10.A.4.1 Identify and describe the cell structures invol
throughout a cell.
BI10O.A.4.2 Explain mechanisms that permit organi intai ical balance between their
internal and external environments.

t biological levels of organization.
sport of materials into, out of, and

Eligible Content

BI10.A.1.2.1 Compare cellular structures and th ryotic cells
BI10.A.4.1.1 Describe how the structure of the plas s a regulatory
structure and/or protective barrier,

BI10.A.4.1.2 Compare the mecha across the plasma membrane (i.e.,

passive transport—diffusion, osmosi§;fa ed diffusion; ctive transport—pumps, endocytosis,
exocytosis)
B10.A.4.1.3 Describe how membrane- a ndoplasmic reticulum, Golgi
apparatus) facilitate

and homeostas
2. Passive transport v
3. Homeostasis mainte

ansport within and between cells
in cells and whole organism

Objectives:

1. Describe how the structure of the plasma membrane allows it to function as a regulatory structure and/or
protective barrier for a cell.

Compare and contrast active vs. passive transport mechanisms.

Describe how membrane-bound cellular organelles facilitate intracellular transport of materials.

Discuss how the membrane can perform both active and passive passport.

Explain mechanisms organisms use to maintain homeostasis

Learnmg Events/Activities

e


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

1. Vocabulary
Lecture presentation/notes/discussion
Animations/videos
Chapters 7.3/7.4 Section Assessment Questions
Cell diagrams

Cell membrane diagrams

Cell membranes & transport chart
Online activities/webquests

Cell Transport webquest

Cell Transport Virtual Lab
Laboratory Activities:

Osmosis in Cells Microscope Lab
Osmosis & Diffusion Lab
10 Cell size and Diffusion lab
11. Guided reading/Review handouts

©o Nouokrwd

Assessments:

1. Chapter Assessment Questions
2. Teacher-made formative/summati
3. Chapter Standardized Test Prep

Resources:

“Biology” McGraw
McGraw Hill Pow

Discovery Strea
Teachertube
Internet resources



Time Frame: 5 weeks (Feb-Mar)
Unit/Anchor: Bioenergetics
Module A

Anchor Descriptors:
BI10O.A.1.2 Describe relationships between struc
B10.A.3.1 Identify and describe the cell stru
BI10.A.3.2 Identify and describe how organis

function at b
volved in processin
tain and transform ener

ical levels of organization.

gy.
their life processes.

Eligible Content:
BI10.A.1.2.1 Compare cellular str,
B10.A.3.1.1 Describe the fundamé
transformations.

es and their fu
gs of plastids

okaryotic and euk ic cells.
hloroplasts) and mitochondria in energy

NGSS:
HS-LS1: From
HS-LS1-5: Use a el to | p ithesis transforms light energy into stored chemical
energy.

1. must obtain and use energy. Energy transformations such as

ation convert energy into usable forms.

2. Photosynthesis is a

3. Cellular respiration IS
form, ATP

4. Fermentation is another process that can convert one form of chemical energy into another

phased biochemical reaction that converts chemical energy into another

Objectives:

1. Describe the structure of mitochondria and chloroplasts in eukaryotic cells.

2. Describe the fundamental roles of plastids (e.g., chloroplasts) and mitochondria in energy
transformations.

Identify the stages of photosynthesis, and the reactants & products of each stage

4. ldentify the stages of cellular respiration, and the reactants and products of each stage.

w


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

Compare the basic transformations of energy during photosynthesis and cellular respiration.
Describe the relationship between photosynthesis and cellular respiration

Describe the structure of ATP.

Describe the role of ATP in biochemical reactions

NG

Learning Events/Activities

1. Vocabulary

2. Lecture presentation/notes/discussion
3. Animations/videos

4. Chapters 8 & 9 Section Assessment Questions
5. ATP diagrams and questions
6
7
8
9

. Photosynthesis diagrams & question
. Cellular respiration diagrams & questions
. Photosynthesis poster
. Cellular respiration poster
10. Online activities/webquests
11. Photosynthesis vs. Cellular respiration webqu
12. Laboratory Activities:

13. Photosynthesis & Cellular Respir
14. Guided reading/Review handouts
15. Chapter 8 & 9 Assessment Questio
16. Chapter 8 & 9 Standardized Test Pre

Assessments:

Teachertube

Internet resources
Laboratory materials
Study guides



Time Frame: 5 weeks (March-April)
Unit/Anchor: Chemical Basis of Life
Module A

Anchor Descriptors
BI10O.A.2.1 Describe how the unique properties
BI10.A.2.2 Describe and interpret relationshi
biochemical organization (i.e, atoms, molecu

een structure and fu
d macromolecules).

BI1O.A.2.2.1 Explain how carbon is u St ical macromolecules
BI10O.A.2.2.2 Describe how biological !
BIO.A.2.2.3 Comp i 3 , proteins, and nucleic acids in

organisms.
BIO.A.2.3.1 De ; i ng a specific biochemical reaction.
BI10.A.2.3.2 Expla ; erature and concentration levels can affect enzyme

function.

NGSS:

1. , whi pioti S essentlal to the continued existence of life on earth. Water’s

properties suppor

2. Carbon compounds (€ drates, lipids, proteins, nucleic acids) have specific structures and roles
within the cell and increasing levels of organismal complexity. Insufficient quantities of these
macromolecules can disrupt cellular functions and structures.

3. Enzymes catalyze biochemical reactions within the cell, necessary to continue optimal cellular function

Objectives:
1. Describe the unique properties of water.
2. Explain how the unique properties of water make life on earth possible.
3. Describe the structure of a carbon atom.
4. Explain how carbon atoms bond to form biological macromolecules.
5. Describe how biological macromolecules form from monomers.


http://ngss.nsta.org/DisplayStandard.aspx?view=dci&id=50

6. Compare the structural and function of carbohydrates, lipids, proteins, and nucleic acids in organisms.
7. Explain how enzymes act as catalysts to regulate biochemical reactions.
8. Explain how environmental factors affect the function and reaction rate of the enzyme.
9. Interpret graphs to analyze enzyme catalyzed reactions.
Learning Events/Activities

1. Vocabulary

2. Lecture presentation/notes/discussion

3. Animations/videos

4. Chapter 2 Section Assessment Questions
5. Exercises:
6
7
8
9

. Matter Review handout
. Water diagrams
Macromolecule diagrams and questions
. Macromolecules models and analysis questions
10. Online activities/webquests
11. Macromolecules webquest
12. Online Enzyme simulation
13. Laboratory Activities:
a. Water properties lab
b. Biomacromolecules lab
c. Enzyme lab
14. Guided reading/Review handouts
15. Chapter 2 Assessment Questlons
16. Chapter 2 Standardizg

Assessments:

Teachertube
Internet resources
Laboratory materials
Study guides



