SUBJECT: Principles of Biology

GRADE: 10

Unit Title: Molecules to Organisms

Time Frame: estimated 30-40 days

UNIT OVERVIEW

This unit focuses on the organization and function of multicellular organisms, examining how interacting systems are structured hierarchically and
how feedback mechanisms maintain internal stability (homeostasis). Students will explore the fundamental biochemical processes, including how
elements from sugars are utilized to synthesize essential large carbon-based molecules, such as amino acids. Additionally, the unit will delve into
energy transformation by modeling cellular respiration as the chemical process that organisms use to release energy from food molecules.

LRG SKILLS AND DISPOSITIONS

PA STANDARDS

e Teamwork and Collaboration
e C(ritical Thinking and Problem-Solving

STEELS: 3.1.9-12.B,3.1.9-12.C,3.1.9-12.D, 3.1.9-12.F, 3.1.9-12.G

NGSS: HS-LS1-2, HS-LS1-3, HS-LS1-6, HS-LS1-7

COMPETENCIES

LEARNING TARGETS

How do complex organisms develop from a single cell or a tiny
seed?

e [ can develop and use a model to illustrate the hierarchical
organization of interacting systems that provide specific functions
within multicellular organisms. (B)

e [ can plan and conduct investigations to provide evidence that
feedback mechanisms maintain homeostasis. (C )

e | can use a model to illustrate the role of cellular division (mitosis) and
differentiation in producing and maintaining complex organisms.(D)



https://drive.google.com/file/d/1PabGX1zTgJEhQbAvjBEkgXgnL40SWV4C/view?usp=drive_link
https://drive.google.com/file/d/1LITzuia2DJgt_m93HxJBjRZCQ6EdN-Bz/view?usp=drive_link
https://drive.google.com/drive/u/0/folders/1Wn4pQ9p-6eCr3-1DztTIX8xi8ThUx4eu?ths=true
https://drive.google.com/file/d/1RB-JF0LhyYNi42GH-MmLVjg1HxjoD_D4/view?usp=drive_link
https://drive.google.com/file/d/1WxnhstZILu1tLzj_Yg_uXQgfyAUpF4Bi/view?usp=drive_link

e [ can construct and revise an explanation based on evidence for how
carbon, hydrogen, and oxygen from sugar molecules may combine
with other elements to form amino acids and/or other large
carbon-based molecules. (F)

e [ can use a model to illustrate that cellular respiration is a chemical
process whereby the bonds of food molecules and oxygen molecules
are broken and the bonds in new compounds are formed, resulting in a
net transfer of energy. (G)

SUBJECT: Principles of Biology

GRADE: 10

Unit Title: Ecosystems

Time Frame: estimated 30-40 days

UNIT OVERVIEW

This unit delves into ecosystem dynamics, focusing on how energy flows—captured via photosynthesis and released through cellular
respiration—and how matter cycles, particularly carbon, through organisms and Earth's spheres under various conditions. Students will use
mathematical models and evidence-based reasoning to analyze factors influencing population sizes, carrying capacity, biodiversity, and overall
ecosystem stability. The unit culminates in evaluating human impacts on these systems and designing potential solutions to mitigate environmental

effects and preserve biodiversity.

LRG SKILLS AND DISPOSITIONS

PA STANDARDS

e Teamwork and Collaboration
e (ritical Thinking and Problem-Solving

STEELS: 3.1.9-12.F.3.1.9-12.G,3.1.9-12.H,3.1.9-12.1,3.1.9-12.J,
3.1.9-12.K,3.1.9-12.1,,3.1.9-12.M, 3.1.9-12.N 3.1.9-12.0

NGSS: HS-LS1-5, HS-LS1-7, HS-LS2-4, HS-LS2-1, HS-LS2-3, HS-LS2-5,
HS-LS2-2, HS-LS2-6, HS-LS2-7

COMPETENCIES

LEARNING TARGETS



https://drive.google.com/file/d/17oHqxZcYwZvea5tMvgYwteophTwUC9PF/view?usp=drive_link
https://drive.google.com/file/d/1WxnhstZILu1tLzj_Yg_uXQgfyAUpF4Bi/view?usp=drive_link
https://drive.google.com/file/d/126WsTcfDMDxygtBQhcLFoHOf-qEIjJB3/view?usp=drive_link
https://drive.google.com/file/d/1HHN1lL8xNVpRavN8J_qQ9G-mtd6j9Pnl/view?usp=drive_link
https://drive.google.com/file/d/1aM7e4IytT7eEneIU2uQADl7_oOJwoTur/view?usp=drive_link
https://drive.google.com/file/d/1Dx5VKB17cKtBQkKXAFxpEivwenhhajg_/view?usp=drive_link
https://drive.google.com/file/d/1aARVcGnGelmhw-ZE-ooN4VFWIuNUKkq8/view?usp=drive_link
https://drive.google.com/file/d/1TbytDAjoERs5HXRaKigtrkNUyxRxdwQ7/view?usp=drive_link
https://drive.google.com/file/d/1jb0aNucdPhAb89OGXSF1XODgfa8Mj9xS/view?usp=drive_link
https://drive.google.com/file/d/1GlwaTgvyw2f6xNtPyL-oxki8-o9sdqVC/view?usp=drive_link

How can human actions lead to a changes in population and
climate?

e [ can use mathematical representations to support claims for the
cycling of matter and flow of energy among organisms in an
ecosystem. (H)

e [ can use mathematical and/or computational representations to
support explanations of factors that affect carrying capacity of
ecosystems at different scales. (I)

e [ can construct and revise an explanation based on evidence for the
cycling of matter and flow of energy in aerobic and anaerobic
conditions. (J)

e | can develop a model to illustrate the role of photosynthesis and
cellular respiration in the cycling of carbon among the biosphere,
atmosphere, hydrosphere, and geosphere. (K)

e [ can use mathematical representations to support and revise
explanations based on evidence about factors affecting biodiversity
and populations in ecosystems of different scales. (L)

e [ can evaluate the claims, evidence, and reasoning that the complex
interactions in an ecosystem maintain relatively consistent numbers
and types of organisms in stable conditions, but changing conditions
may result in a new ecosystem. (M)

e [ can design, evaluate, and refine a solution for reducing the impacts
of human activities on the environment and biodiversity. (N)

e [ can evaluate the evidence for the role of group behavior on
individual and species’ chances to survive and reproduce.(O)

SUBJECT: Principles of Biology

GRADE: 10

Unit Title: Heredity

Time Frame: estimated 30-40 days

UNIT OVERVIEW

This unit centers on molecular genetics and heredity, explaining how DNA's structure dictates the structure of proteins that perform essential life




functions within specialized cells. Students will explore the role of DNA and chromosomes in coding for the characteristic traits passed from parents
to offspring. Furthermore, the unit investigates the origins of inheritable genetic variation, examining evidence for how it arises through meiosis,

replication errors, and environmental mutations.

LRG SKILLS AND DISPOSITIONS

PA STANDARDS

e Teamwork and Collaboration
e C(ritical Thinking and Problem-Solving
o Resilience and Grit

STEELS: 3.1.9-12.A,3.1.9-12.P,3.1.9-12.0,3.1.9-12.R,

NGSS: HS-LS1-1, HS-LS3-1, HS-LS-2

COMPETENCIES

LEARNING TARGETS

What can cause cancer?

e [ can construct an explanation based on evidence for how the structure
of DNA determines the structure of proteins, which carry out the
essential functions of life through systems of specialized cells. (A)

e [ can ask questions to clarify relationships about the role of DNA and
chromosomes in coding the instructions for characteristic traits passed
from parent to offspring. (P)

e [ can make and defend a claim based on evidence that inheritable
genetic variations may result from (1) new genetic combinations
through meiosis, (2) viable errors occurring during replication, and/or
(3) mutations caused by environmental factors. (Q)

e [ can apply concepts of statistics and probability to explain the
variation and distribution of expressed traits in a population. (R)

SUBJECT: Principles of Biology

GRADE: 10

Unit Title: Biological Evolution

Time Frame: estimated 30-40 days

UNIT OVERVIEW



https://drive.google.com/file/d/1IxZmLQ9SGEMCq5pDgzDH612cEC0GDcBh/view?usp=drive_link
https://drive.google.com/file/d/1Y6Xy0OpwSXDgUGbyi_C784P0UVfNuxV_/view?usp=drive_link
https://drive.google.com/file/d/1vWKU6JHF96sNTRg7k9UnUdeCRzSvtP7Q/view?usp=drive_link
https://drive.google.com/file/d/16fSBa4r6LO-gplAzuz2pJMBmsNAMZmLW/view?usp=drive_link

This unit comprehensively explores biological evolution, establishing its foundation in inheritable genetic variation and the evidence supporting
common ancestry. Students will analyze the mechanisms of natural selection, using statistics and probability to explain how competition and
environmental pressures lead to adaptations and shifts in population traits over time. The unit further examines how changing conditions can drive
speciation or extinction, the role of group behavior in survival, and potential solutions for mitigating human impacts on biodiversity.

LRG SKILLS AND DISPOSITIONS

PA STANDARDS

e Teamwork and Collaboration
e (ritical Thinking and Problem-Solving

STEELS: 3.1.9-12.§,3.1.9-12.T, 3.1.9-12.U, 3.1.9-12.V, 3.1.9-12. W,
3.1.9-12.X

NGSS: HS-LS2-8, HS-LS3-2, HS-LS3-3, HS-LS4-1, HS-LS4-2, HS-LS4-3,
HS-LS4-6, HS-LS4-4, HS-LS4-5

COMPETENCIES

LEARNING TARGETS

How do organisms change over time?

e [ can communicate scientific information that common ancestry and
biological evolution are supported by multiple lines of empirical
evidence. (S)

e [ can construct an explanation based on evidence that the process of
evolution primarily results from four factors: (1) the potential for a
species to increase in number, (2) the heritable genetic variation of
individuals in a species due to mutation and sexual reproduction, (3)
competition for limited resources, and (4) the proliferation of those
organisms that are better able to survive and reproduce in the
environment. (T)

e [ can apply concepts of statistics and probability to support
explanations that organisms with an advantageous heritable trait tend
to increase in proportion to organisms lacking this trait. (U)

e [ can create or revise a simulation to test a solution to mitigate adverse
impacts of human activity on biodiversity. (V)

e [ can construct an explanation based on evidence for how natural
selection leads to adaptation of populations. (W)

e [ can evaluate the evidence supporting claims that changes in
environmental conditions may result in (1) increases in the number of
individuals of some species, (2) the emergence of new species over
time, and (3) the extinction of other species. (X)



https://drive.google.com/file/d/1UzvBPgpXY8bOGKyL99yw8u3DltnTjiga/view?usp=drive_link
https://drive.google.com/file/d/1v89UhJo0siauq5Gt2dQ2gZPGeltpgicN/view?usp=drive_link
https://drive.google.com/file/d/178tZQpuIRhwkrWo-qrugDEB4r6Sygbdf/view?usp=drive_link
https://drive.google.com/file/d/16fcyL4gwZSI6JPmt7DL0PrRgBZ44Tla6/view?usp=drive_link
https://drive.google.com/file/d/1BWExHWzh6HOKO-In17gnEs5xAPPtJxSN/view?usp=drive_link
https://drive.google.com/file/d/1QrsTHmdZLCYbM7eiTpjNLvAxRRNZPGyi/view?usp=drive_link
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