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HS.LS1.A: Structure and Function

Systems of specialized cells within organisms
help them perform the essential functions of
life. (Hs-Ls1-1)
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HS.LS1.A: Structure and Function

Multicellular organisms have a hierarchical
structural organization, in which any one
system is made up of numerous parts and is
itself a component of the next level. (Hs-Ls1-2)

HS.LS1.A: Structure and Function

All cells contain genetic information in the form
of DNA molecules. Genes are regions in the
DNA that contain the instructions that code for
the formation of proteins. (Hs-LS1-1)
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HS.LS1.A: Structure and Function

Feedback mechanisms maintain a living
system’s internal conditions within certain limits
and mediate behaviors, allowing it to remain
alive and functional even as external conditions
change within some range. Feedback
mechanisms can encourage (through positive
feedback) or discourage (negative feedback)
what is going on inside the living system. (Hs-
LS1-3)
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HS.LS1.B: Growth and Development of

Organisms In multicellular organisms individual cells grow

and then divide via a process called mitosis, thereby
allowing the organism to grow. The organism begins as a
single cell (fertilized egg) that divides successively to

produce many cells, with each parent cell passing identical
genetic material (two variants of each chromosome pair) to

both daughter cells. Cellular division and differentiation
produce and maintain a complex organism, composed of
systems of tissues and organs that work together to meet
the needs of the whole organism. (HS-LS1-4)
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HS.LS1.C: Organization for Matter and
Energy Flow in Organisms

As matter and energy flow through different
organizational levels of living systems,
chemical elements are recombined in different
ways to form different products. (HS-LS1-6), (HS-
LS1-7)

HS.LS1.C: Organization for Matter and
Energy Flow in Organisms

As a result of these chemical reactions, energy is
transferred from one system of interacting molecules to
another. Cellular respiration is a chemical process in
which the bonds of food molecules and oxygen
molecules are broken and new compounds are formed
that can transport energy to muscles. Cellular
respiration also releases the energy needed to maintain

body temperature despite ongoing energy transfer to the

surrounding environment. (HS-LS1-7)

HS.LS1.C: Organization for Matter and
Energy Flow in Organisms

The process of photosynthesis converts light
energy to stored chemical energy by converting
carbon dioxide plus water into sugars plus
released oxygen. (HS-LS1-5)
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HS.LS1.C: Organization for Matter and
Energy Flow in Organisms

As matter and energy flow through different
organizational levels of living systems,
chemical elements are recombined in different

ways to form different products. (HS-LS1-6), (HS-
LS1-7)
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Developing and Using Models

Modeling in 9—12 builds on K-8 experiences and
progresses to using, synthesizing, and developing
models to predict and show relationships among
variables between systems and their components
in the natural and designed world(s). Develop
and use a model based on evidence to
illustrate the relationships between systems or
between components of a system. (Hs-LS1-2)



Science and Engineering Practices Science and Engineering Practices

. . Planning and Carrying Out Investigations
Developl ng and Usi ng Models Planning and carrying out investigations in 912 builds on

Modeling in 9—12 builds on K-8 experiences and K-8 experiences and progresses to include
progresses to using, synthesizing, and developing investigations that proylde ewde_nce for and test
models to predict and show relationships among conceptual, mathematical, physical, and empirical

iables bet t d thei t models. Plan and conduct an investigation individually
variables between systems an eir components and collaboratively to produce data to serve as the basis

in the natural and dgsigned WO_”d(S)- Use a for evidence, and in the design: decide on types, how
model based on evidence to illustrate the much, and accuracy of data needed to produce reliable
relationships between systems or between measurements and consider limitations on the precision
components ofa system. (HS-LS1-4), (HS-LS1-5), of 'Fhe data (e._g., number of trials, cost, risk, time), and
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(HS-LS1-7) refine the design accordingly. (HS-LS1-3)

Science and Engineering Practices Science and Engineering Practices
Constructing Explanations and Designing Constructing Explanations and Designing
Solutions Solutions
Constructing explanations and designing solutions in 9-12 Constructing explanations and designing solutions in 9-12
builds on K-8 experiences and progresses to explanations and builds on K-8 experiences and progresses to explanations and
designs that are supported by multiple and independent student- designs that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas, generated sources of evidence consistent with scientific ideas,
principles, and theories. Construct and revise an explanation principles, and theories. Construct an explanation based on
based on valid and reliable evidence obtained from a variety of valid and reliable evidence obtained from a variety of sources
sources (including students’ own investigations, models, (including students' own investigations, models, theories,
theories, simulations, peer review) and the assumption that simulations, peer review) and the assumption that theories and
theories and laws that describe the natural world operate today laws that describe the natural world operate today as they did in
as they did in the past and will continue to do so in the future. the past and will continue to do so in the future. (HS-LS1-1)
(HS-LS1-6)

Crosscutting Concepts Crosscutting Concepts
Systems and System Models Energy and Matter
Models (e.qg., physical, mathematical, computer Changes of energy and matter in a system can
models) can be used to simulate systems and be described in terms of energy and matter
interactions—including energy, matter, and flows into, out of, and within that system.

information flows—within and between systems

) HS-LS1-5), (HS-LS1-6
at different scales. ¢ 2 )

(HS-LS1-2), (HS-LS1-4)

Crosscutting Concepts Crosscutting Concepts

Energy and Matter Structure and Function

Energy cannot be created or destroyed—it only Investigating or designing new systems or
moves between one place and another place, structures requires a detailed examination of
between objects and/or fields, or between the properties of different materials, the
systems. (HS-LS1-7) structures of different components, and

connections of components to reveal its
function and/or solve a problem. (Hs-Ls1-1)

Crosscutting Concepts

Stability and Change

Feedback (negative or positive) can stabilize or
destabilize a system. (Hs-LS1-3)



