Conecuh County Schools
Science Curriculum Framework
CHEMISTRY
2020-2021

Valid from August 20, 2020 to October 16, 2020			       Progress Reports: September 21, 2020  Report Cards: October 20, 2020
Valid from January 5 ,2021  to March 12, 2021				Progress Reports: February 1, 2021  Report Cards: March 17, 2021
	 Section A

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.CHEM.1 Obtain and communicate information from historical experiments (e.g., work by Mendeleev and Moseley, Rutherford’s gold foil experiment, Thomson’s cathode ray experiment, Millikan’s oil drop experiment, Bohr’s interpretation of bright line spectra) to determine the structure and function of an atom and to analyze the patterns represented in the periodic table. 

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can gather, read, and evaluate scientific and technical information from multiple authoritative sources.

I can critically read the scientific literature to determine the central ideas or conclusions about historical experiments to determine the structure and function of an atom.

I can analyze patterns represented in the periodic table. 

I can assess the evidence and usefulness of each source. 

I can compare, integrate, and evaluate sources of information presented in different media or formats as well as in words in order to address a scientific question or to solve a problem. 

I can summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	How might the periodic table’s function change as a result of a change in structure?

	· Atomic Theory
· Periodic table history
· Macroscopic level
· Atomic level
· Molecular level
· Particulate level


	 

	HS.CHEM.2 Develop and use models of atomic nuclei to explain why the abundance-weighted average of isotopes of an element yields the published atomic mass.

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can develop and use a models based on evidence to explain the abundance-weighted average of isotopes of an element yields the published atomic mass.

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed process or mechanism in order to select the model that best fits the evidence. 

I can move flexibly between model types based on merits and limitations. 
	What do you notice about the scale, proportion, and quantity of isotopes?
	· Abundance
· Atomic mass
· Atomic Level
· Isotopes
· Macroscopic Level
· Molecular Level
· Neutrons
· Nucleus
· Particulate Level
· Protons
· Weighted Average


	 

	HS.CHEM.3 Use the periodic table as a systematic representation to predict properties of elements based on their valence electron arrangement.
a. Analyze data such as physical properties to explain periodic trends of the elements, including metal/nonmetal/metalloid behavior, electrical/heat conductivity, electronegativity and electron affinity, ionization energy, and atomic-covalent/ionic radii, and how they relate to position on the periodic table. 
b. Develop and use models (e.g., Lewis Dot, 3-D Ball-and-Stick, Space-Filling, Valence-Shell Electron-Pair Repulsion [VSEPR] to predict the type of bonding and shape of simple compounds.
c. Use the periodic table as a model to derive formulas and names of ionic and covalent compounds.

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can ask scientific and engineering questions that arise from careful analysis of data to predict properties of elements based on their valence electron arrangement.

I can evaluate the questions posed by classmates  to determine if they are relevant.

I can determine and explain trends that appear on the periodic table. 

I can analyze data using the appropriate tools, technologies, and computational models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations. 

I can develop and use models based on evidence to predict the type of bonding and shape of simple compounds. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed process or mechanism in order to select the model that best fits the evidence. 

I can move flexibly between model types based on merits and limitations. 
	How do characteristic properties relate to the periodic table? 
	· 3-D Ball and Stick Model
· Atomic
· Atomic Radius
· Atoms
· Columns
· Covalent Bonds
· Covalent Compounds
· Covalent Radius
· Electrical
· Elements
· Electron Affinity
· Electrons
· Electronegativity
· Families
· Groups
· Heat Conductivity
· Ionic Bonds
· Ionic Compounds
· Ionic Radius
· Ionization Energy
· Ions
· Lewis Dot
· Main Group Elements
· Metal
· Metallic Bonds
· Metalloid
· Molecular Bonds
· Molecular Compounds
· Molecular Modeling
· Molecular Levels
· Molecular Shapes
· Nonmetal
· Neutrons
· Nucleus
· Periodic Trends
· Periods
· Properties
· Protons
· Rows
· Space-Filling Model
· Valence
· VSEPR model
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	Section A

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.CHEM.4 Plan and conduct an investigation to classify properties of matter as intensive (e.g., density, viscosity, specific heat, melting point, boiling point) or extensive (e.g., mass, volume, heat) and demonstrate how intensive properties can be used to identify a compound.

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence to classify properties of matter as intensive or extensive and demonstrate how intensive properties can be used to identify a compound.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.
	How are intensive and extensive properties related to the identity of compounds?
	· Properties
· Intensive properties and examples (e.g., density, viscosity, melting point, etc.)
· Extensive properties and examples (e.g., mass, volume, heat, etc.)
· Matter
· Macroscopic level
· Atomic/ molecular level
	 

	HS.CHEM.5 Plan and conduct investigations to demonstrate different types of simple chemical reactions based on valence electron arrangements of the reactant and determine the quantity of products and reactants.
a. Use mathematics and computational thinking to represent the ratio of reactants and products in terms of masses, molecules, and moles. 
b. Use mathematics and computational thinking to support the claim that atoms, and therefore mass, are conserved during a chemical reaction. 

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence to demonstrate different types of simple chemical reactions based on valence electron arrangements of the reactant and determine the quantity of products and reactants.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.

I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to support the claim that atoms, and therefore mass, are conserved during a chemical reaction.

I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 
	What do you notice about the scale, proportion, and quantity of products and reactants in a simple chemical reaction?
	· Chemical reaction
· Valence electrons
· Reactants
· Products
· Macroscopic level
· Atomic level
· Molecular level
· Particulate level
· Ionic bonds
· Covalent bonds
· Molecular bonds
· Synthesis
· Decomposition
· Single replacement
· Double displacement
· Double replacement
· Displacement
· Combustion
· Products
· Reactants
· Chemical equations
· Coefficients
· Subscripts
· Mass
· Moles
· Mole ratio
· Ratio
· Atoms
· Conservation of Matter
· Quantitative
· Qualitative
· Stoichiometry
	 

	HS.CHEM.6 Use mathematics and computational thinking to express the concentrations of solutions quantitatively using molarity.
a. Develop and use models to explain how solutes are dissolved in solvents.
b. Analyze and interpret data to explain effects of temperature on the solubility of solid, liquid, and gaseous solutes in a solvent and the effects of pressure on the solubility of gaseous solutes.
c. Design and conduct experiments to test the conductivity of common ionic and covalent substances in a solution.
d. Use the concept of pH as a model to predict the relative properties of strong, weak, concentrated, and dilute acids and bases (e.g., Arrhenius and Brønsted-Lowry acids and bases).

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can develop and use models to explain how solutes are dissolved in solvents. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed process or mechanism to select the model that best fits the evidence. 

I can move flexibly between model types based on merits and limitations. 

I can ask scientific and engineering questions that arise from careful analysis of data to explain the effects of temperature on the solubility of solids, liquids, and gases. 

I can ask scientific and engineering questions that arise from careful analysis of data to explain the effects of temperature on the effects of pressure on the solubility of gaseous solutes.

I can evaluate the questions posed by classmates  to determine if they are relevant.

I can determine an optimal model to explain how solutes are dissolved in solvents. 

I can analyze data using the appropriate tools, technologies, and computational and mathematical models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.

I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to express the concentrations of solutions quantitatively using molarity.

I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 
	Can you explain how conductivity is affected by various solutions? 

	· Acids
· Atomic Level
· Bases
· Concentrated
· Concentrations
· Covalent
· Dilute
· Dissolving
· Hydronium Ion
· Hydroxide Ion
· Ionic
· Macroscopic Level
· Molarity
· Molecular Level 
· Moles
· pH
· Particulate Level
· Properties
· Solubility
· Solute
· Solution
· Solvent
· Volume
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	 Section B

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.CHEM.7 Plan and carry out investigations to explain the behavior of ideal gases in terms of pressure, volume, temperature, and number of particles.
a. Use mathematics to describe the relationships among pressure, temperature, and volume of an enclosed gas when only the amount of gas is constant. 
b. Use mathematical and computational thinking based on the ideal gas law to determine molar quantities.

Disciplinary Core Idea: 
(Physical  Science) 
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence to explain the behavior of ideal gases in terms of pressure, volume, temperature, and number of particles.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.

I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to describe the relationships among pressure, temperature, and volume of an enclosed gas when only the amount of gas is constant. 


I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 
	What conclusions can be drawn about Energy and Matter after evaluating ideal gases?
	· Pressure
· Volume
· Temperature
· Number of Particles
· System
· Atomic Level
· Molecular Level
· Macroscopic
· Independent variable
· Dependent variable
· Controlled variable
· Directly proportional
· Inversely Proportional
· Avogadro’s Law
· Boyle’s Law
· Charles’ Law
· Gay-Lussac’s Law
· Amontons’ Law
· Ideal gas law
· Constant

	 

	HS.CHEM.8 Refine the design of a given chemical system to illustrate how LeChâtelier's principle affects a dynamic chemical equilibrium when subjected to an outside stress (e.g., heating and cooling a saturated sugar-water solution).*

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can make a quantitative or qualitative claim regarding the relationship between dependent and independent variables to illustrate how LeChâtelier's principle affects a dynamic chemical equilibrium when subjected to an outside stress.

I can construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources.

I can apply scientific ideas, principles, and evidence to provide and explanation of phenomena and solve design problems, taking into account possible unanticipated effects. 
	What facts might you select to support the need to consider stability and change in chemical equilibrium? 
	· system
· dynamic equilibrium
· stresses
· LeChatelier's principle
· criteria
· constraints
· reversible reaction
· forward/ backward rates
· macroscopic level
· atomic/ molecular level
· claim
· evidence
· reasoning
	 

	HS.CHEM.9 Analyze and interpret data (e.g., melting point, boiling point, solubility, phase-change diagrams) to compare the strength of intermolecular forces and how these forces affect physical properties and changes. 

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can ask scientific and engineering questions that arise from careful analysis of data to compare the strength of intermolecular forces.

I can ask scientific and engineering questions that arise from careful analysis of data to determine how intermolecular forces affect physical properties. 

I can evaluate the questions posed by classmates to determine if they are relevant.

I can analyze data using the appropriate tools, technologies, and computational models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.
	What conclusions can be drawn about energy and matter after evaluating intermolecular forces?
	· Atoms
· Atomic Level
· Boiling Point
· Electrical Forces
· Ions
· Intermolecular Forces
· Macroscopic Level
· Melting Point
· Molecules
· Molecular Level
· Networked Materials (e.g., graphite)
· Particles
· Phase-Change Diagrams
· Physical Properties
· Solubility
· System
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	 Section B

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.CHEM.10 Plan and conduct experiments that demonstrate how changes in a system (e.g., phase changes, pressure of a gas) validate the kinetic molecular theory.
a. Develop a model to explain the relationship between the average kinetic energy of the particles in a substance and the temperature of the substance (e.g., no kinetic energy equaling absolute zero [0K or -273.15oC]).

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can develop and use a model based on evidence to explain the relationship between the average kinetic energy and the temperature of the substance. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed system in order to select the model that best fits the evidence. 

I can move flexibly between model types based on merits and limitations. 

I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence that demonstrate how changes in a system validate the kinetic molecular theory.

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.
	What facts might you select to support the need to consider stability and change in the kinetic molecular theory? 
	· Physical properties
· Melting point
· Boiling point
· Solubility
· Phase-change diagrams
· Atomic/ molecular level
· Macroscopic level
· Particles
· Ions
· Atoms
· Molecules
· Networked materials
· Intermolecular forces
· Electrical forces
· System

	 

	HS.CHEM.11 Construct an explanation that describes how the release or absorption of energy from a system depends upon changes in the components of the system. 
a. Develop a model to illustrate how the changes in total bond energy determine whether a chemical reaction is endothermic or exothermic. 
b. Plan and conduct an investigation that demonstrates the transfer of thermal energy in a closed system (e.g., using heat capacities of two components of differing temperatures). 

Disciplinary Core Idea: 
(Physical  Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can develop and use a model based on evidence to explain how the release or absorption of energy from a system depends upon changes in the components of the system. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed process or mechanism in order to select the model that best fits the evidence. 

I can move flexibly between model types based on merits and limitations. 

I can work collaboratively with my classmates to plan and conduct an investigation that will produce data to serve as the basis for evidence that demonstrates the transfer of thermal energy in a closed system

I can decide on the types, how much, and accuracy of the data need to produce reliable measurements in my group’s planning process.

I can support my explanation for phenomena by testing solutions to problems.

I can make a quantitative or qualitative claim regarding the relationship between dependent and independent variables that describe how the release or absorption of energy from a system depends upon changes in the components of the system.  

I can construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources.

I can apply scientific ideas, principles, and evidence to provide and explanation of phenomena and solve design problems, taking into account possible unanticipated effects. 
	Can you explain how a closed system affects the transfer of  thermal energy? 
	· Kinetic molecular theory
· Kinetic energy
· phase changes
· Particle collisions
· Pressure
· Temperature
· Absolute zero
· Kelvin
· Celsius
· System
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