
SCIENCE UNWRAPPED STANDARDS
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MS-PS1-1 (NGSS)
	Grade Level
	7

	DOK Ceiling
	3
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	Standard Text
	Develop models to describe the atomic composition of simple molecules and extended structures.
Clarification Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride or diamonds. Examples of molecular-level models could include drawings, 3D ball-and-stick structures, or computer representations showing different molecules with different types of atoms.

	Concepts / Knowledge
(What do students need to know?)
In Science, this is your DCI.

	Structure and Properties of Matter 
· Substances are made from different types of atoms, which combine with one another in various ways. Atoms form molecules that range in size from two to thousands of atoms. 
· Solids, liquids and gases may be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals).

	Skills 
(What should students be able to do?)
In Science, this is your SEP.

	Developing and Using Models 
· Develop a model to predict and/or describe phenomena.

	Domain Integration 
(How does the standard transfer across this content area?)
In Science, this is your CCC.

	Scale, Proportion, and Quantity 
·  Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small.

	Cross-Curricular Integration
(How does this standard fit into other content areas?)

	Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small.

	Learning Targets
(Written in student-friendly language. Each learning target should address a single skill.)

	LT1: I can describe the atom being the smallest unit of matter
· definition of matter and atom
· matter can be described as having mass and volume
LT2: I can identify a simple model of a molecule given basic elements, for example carbon, hydrogen, nitrogen, oxygen.
· definition of molecule 
· count identical and different atoms in a structure
· Molecules of the same type of atom that are not attracted to each other (e.g., oxygen)
· Molecules of different types of atoms that are not attracted to each other (e.g., carbon dioxide). 
LT3: I can describe how the periodic table is organized (e.g., metals, nonmetals, atomic mass). 
· Determine chemical symbol or elemental name from chemical symbol 
· Compare and contrast between metals and nonmetals and their respective properties. 
· Describe relationships between major groups (i.e. alkali metals, halogens, noble gases) 
LT4: I can use a model to distinguish between a pure substance and a mixture involving simple molecules
· chemical formula (i.e. H20 = 2 Hydrogen atoms and 1 oxygen atom)
· substances (e.g., solids, liquids, and gases at the macro level). 
· general properties based on structure (i.e. Crystalline vs Amorphous solids)
LT 5: I can develop a model to show that extended structures of pure substances are made of simpler components in bulk quantities. In the models, I can identify the relevant components, including:
· individual atoms 
· molecules 
· extended structures with repeating subunits
· molecules of different types of atoms that are attracted to each other to form extended structures (e.g., sugar, nylon). 

	Vocabulary That Supports the Standard
(What vocabulary do students need in order to reach mastery of the standard?)

	molecule: the smallest unit of an element or compound, made up of two or more atoms held together by a strong chemical bond.
atom:  an atom is the smallest unit of matter that retains all of the chemical properties of an element.
proton:  a proton is a positively charged particle that resides in the nucleus (the core of the atom) of an atom and has a mass of 1 and a charge of +1. 
electron: the subatomic particle having a negative charge and orbiting the nucleus.
neutron:  an uncharged elementary particle that has a mass nearly equal to that of the proton and is present in all known atomic nuclei except the hydrogen nucleus.
chemical bond:  a chemical bond is a lasting attraction between atoms, ions or molecules that enables the formation of chemical compounds.
element a substance that cannot be separated or broken down into simpler substances by chemical means.
mass: a measure of the amount of matter in an object. 
matter: anything that has mass and takes up space
pure substance: a sample of matter, either a single element or a single compound, that has definite chemical and physical properties.
element: a substance that cannot be separated or broken down into simpler substances by chemical means.
polymer- a large molecule formed of more than five smaller units that are usually joined in a repeating pattern.

	Prerequisite Knowledge and Skills
(What standards prior to this grade level provide prerequisite knowledge for this standard?)

	(5.PS1.A.1) Matter of any type can be subdivided into particles that are too small to see. 

	Common Misconceptions and Typical Errors
(What do students typically struggle with when learning this standard?)

	­Pure substances cannot be broken down into other pure substances.
­Pure substances can always be visually identified by consistency among physical features alone.

	Evidence of Learning
(What are some examples of how students can demonstrate their learning?)

	· Students build or identify a simple model of a molecule given basic elements, for example carbon, hydrogen, nitrogen, oxygen.
● Students describe how the periodic table is organized (e.g., metals, nonmetals, atomic mass).
● Students evaluate whether a given model is a simple molecule or extended structure.
● Students develop atomic composition models of simple molecules and extended structures that vary in complexity. In the models, students identify the relevant components, including
o individual atoms.
o molecules.
o extended structures with repeating subunits.
o substances (e.g., solids, liquids, and gases at the macro level).
● Students use models to describe that pure substances are made up of a bulk quantity of individual atoms or molecules. Each pure substance is made up of one of the following:
o Individual atoms of the same type that are connected to form extended structures
o Individual atoms of different types that repeat to form extended structures (e.g., sodium chloride)
o Individual atoms that are not attracted to each other (e.g., helium)
o Molecules of different types of atoms that are not attracted to each other (e.g., carbon dioxide).
o Molecules of different types of atoms that are attracted to each other to form extended structures (e.g., sugar, nylon).
o Molecules of the same type of atom that are not attracted to each other (e.g., oxygen)

	Assessment
(Sample Question Stems or a Sample Assessment Question)

	John’s teacher challenged his classmates and himself to draw three models: 1) a single atom; 2)a molecule made of two or more of the same atom; and 3)a molecule made of two or more different atoms. John and his classmates were not sure where to start since they had not ever seen atoms or molecules before.
1. Develop a model for each of the three cases described above.
2. Assume a student used hydrogen gas and water as two of their models. How could you compare how much of the properties of hydrogen gas compares to the properties of a molecule of water?
Monomers are molecules that can be large or small (only one or two atoms). Polymers are the products of polymerization (monomers joining together). Polymers can be long chains or they could be bigger web-like structures. Polymers are always made from smaller pieces called monomers.
1. Based on the information above, develop a model to show the following:
A. a monomer
B. polymerization
C. a polymer

	Assessment Boundaries
(What are the limits for how this standard can/should be assessed.)

	Tasks should avoid valence electrons, bonding energies, and the charge and structure of subatomic particles. 
Tasks should avoid complete depictions of all individual atoms in a complex molecule or extended structures.

	Notes
(What do teachers need to consider when teaching this standard?)
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