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Grades 9-12

3.2.9-12.A Physical Science: Structure and Properties of Matter

Students who demonstrate understanding can use the periodic table as a model to predict the relative properties of elements based on the patterns of
electrons in the outermost energy level of atoms.

Clarifying Statement: Examples of properties that could be predicted from patterns could include reactivity of metals, types of bonds formed, numbers of bonds
formed, and reactions with oxygen.

Assessment Boundary: Assessment is limited to main group elements. Assessment does not include quantitative understanding of ionization energy beyond
relative trends.

Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)

Science and Engineering Practices (SEP)

Patterns

Different patterns may be observed at each of
the scales at which a system is studied and
can provide evidence for causality in
explanations of phenomena.

Developing and Using Models Structure and Properties of Matter

Modeling in 9—12 builds on K-8 and progressesto e  Each atom has a charged substructure .
using, synthesizing, and developing models to consisting of a nucleus, which is made of

predict and show relationships among variables protons and neutrons, surrounded by

between systems and their components in the electrons.

natural and designed world(s). e The periodic table orders elements horizontally

e Develop, revise, and/or use a model based on by the number of protons in the atom’s nucleus

evidence to illustrate and/or predict the
relationships between systems or between
components of a system.

and places those with similar chemical
properties in columns. The repeating patterns
of this table reflect patterns of outer electron
states.

Types of Interactions

Electric and magnetic (electromagnetic) forces
can be attractive or repulsive, and their sizes
depend on the magnitudes of the charges,
currents, or magnetic strengths involved and
on the distances between the interacting
objects.

Pennsylvania Context: N/A

PA Career Ready Skills: Advocate for oneself in education, employment, and within the community.

Connections to Other Standards Content and Practices

Standard Source Possible Connections to Other Standard(s) or Practice(s)

Agriculture CS.06.01.01.a: Research and explain the foundational cycles in AFNR (e.g., water cycle, nutrient cycle, carbon cycle, etc.).
(AFNR)
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Standard Source Possible Connections to Other Standard(s) or Practice(s)

Science, Environmental 9-12 Strand 1.F. Working with models and simulations: Learners create, use, test, and evaluate models to analyze
Literacy and Sustainability environmental questions, problems, issues, or phenomena.
(NAAEE)

PA Core Standards: ELA CC.3.5.9-10.G: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or
chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

CC.3.5.11-12.G: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g.,
quantitative data, video, multimedia) in order to address a question or solve a problem.

PA Core Standards and CC.2.4.HS.B.4: Recognize and evaluate random processes underlying statistical experiments.
Practices: Math CC.2.4.HS.B.5: Make inferences and justify conclusions based on sample surveys, experiments, and observational studies.
PA Standards: Social Studies N/A

Educational Technology 1.6. Creative Communicator: Students communicate clearly and express themselves creatively for a variety of purposes
(ISTE) using the platforms, tools, styles, formats and digital media appropriate to their goals.

Technology and Engineering STEL-10: Assess how similarities and differences among scientific, mathematical, engineering, and technological knowledge
(ITEEA) and skills contributed to the design of a product or system.
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