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Purpose Statement
Chemistry
The Chemistry End-of-Course (EOC) exam is intended to measure student proficiency of the New Mexico Science
Standards. This course-level exam is provided to all students who have completed Chemistry or related courses.
This exam can be given for the following STARS course codes:
1721 - Chemistry-First Year
1723 - Chemistry Advanced Studies
1725 - AP Chemistry
Intended as a final exam for the course, this is a summative exam covering a range of content, skills, and applications. Scores
are reported to the teacher, school, district, and state levels for the purposes of student grades, curriculum review, student
graduation requirements, and NMTeach summative reports.
Materials Required for Testing:
NMPED Chemistry Reference Sheet/Periodic Table and a Scientific or Graphing Calculator
“The EOCs are exams written by New Mexico Teachers for New Mexico Students.”
During the 2016-17 school year, teachers were brought together in person or online as part of the blueprint and exam revision
process. The NMPED extends our gratitude to all those who contributed to this improvement process. Although we were
unable to implement every suggestion due to conflicting viewpoints at times, this blueprint reflects the best collaborative effort
among dedicated peers.
The NMPED would like to especially recognize the following person(s) who led the revision for this blueprint:
•
•

Debbie Dean, Ph.D., Hobbs Municipal Schools, NBCT, Blueprint Lead
Erin Taylor, Las Cruces Public Schools
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Explanation of Blueprint Layout & Test Specifications Table
Standard
The standards identified in this
portion of the blueprint are
aligned to the New Mexico
Grades 9-12 Science Standards:
http://www.ped.state.nm.us/Ma
thScience/dl08/Standards/G912ScienceStandards.pdf
New Mexico Teachers identified
the standards to be measured on
the EOC exam using the following
criteria: 1) a great deal of
instructional time is spent on the
standard as identified in the
curriculum and/or; 2) the
standard is important to
subsequent learning.
It is important to note that the
standards in the blueprint are
only a subset of standards to be
measured with the
understanding that teachers
cover more standards during the
course of instruction than what
has been selected to be
measured.
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Standards with Test Item Specifications:
● This portion of the blueprint identifies the specific skills and knowledge students will have
to demonstrate during the exam.
● Although the standard may be broader, the item specifications may place constraint on
portions of the standards in order to provide more transparency as to what specifically will
be measured relative to the standard.
● Item specifications provide guidelines for the item writer so they know what topics to
specifically focus on when authoring items.
Item Types:
The item types for this EOC exam are limited to:
MC = multiple choice with or without stimulus (e.g., picture, graph, chart)
Sample Question(s):
Sample questions have been provided to assist teachers to correlate the questions with the
performance standards and the test item specification, when applicable.
● An * denotes the correct answer
● DOK = Depth of Knowledge
● Some sample questions may be items released items from prior EOC exams
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Blueprint Table - Chemistry
Standard/Learning Outcome

Performance Standards and Test Item Specifications

I.I.III.2

Standards with Test Item Specifications:

Strand I: Scientific Thinking and Practice

2. Use mathematics to express and establish scientific relationships (e.g., scientific notation, vectors,
dimensional analysis).

Standard I: Understand the processes of
scientific investigations and use inquiry
and scientific ways of observing,
experimenting, predicting, and
validating to think critically.
Benchmark III: Use mathematical
concepts, principles, and expressions to
analyze data, develop models,
understand patterns and relationships,
evaluate findings, and draw conclusions.

Specifications:
●
●
●
●

Strikeouts indicate the portion of the standard that will not be measured
Indicator 2: Knowledge of significant figures
Indicator 2: Questions can include calculations of density, molarity, molality, and molar mass, in
addition to dimensional analysis
Indicator 2: Questions exclude pH calculations, dilutions of solutions, and specific heat

Item Types:
 MC = multiple choice with or without stimulus

Sample Question:
For the reaction Cl2 + 2KBr --> 2KCl + Br2, how many grams of KCl can be produced from 300g of KBr?
A) 98.7g
B) 188g *
C) 451g
D) 111g
Standard: I.I.III.2
DOK Level: 2
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II.I.I.1
II.I.I.2
II.I.I.3
II.I.I.4
Strand II: The Content of Science
Standard I: Understand the structure
and properties of matter, the
characteristics of energy, and the
interactions between matter and
energy.

Standards with Test Item Specifications:
Properties of Matter
1. Classify matter in a variety of ways (e.g., element, compound, mixture; solid, liquid, gas; acidic, basic,
neutral).
2. Identify, measure, and use a variety of physical and chemical properties (e.g., electrical conductivity,
density, viscosity, chemical reactivity, pH, melting point).
3. Know how to use properties to separate mixtures into pure substances (e.g., distillation,
chromatography, solubility).
4. Describe trends in properties (e.g., ionization energy or reactivity as a function of location on the
periodic table, boiling point of organic liquids as a function of molecular weight).
Specifications:

Benchmark I: Understand the
properties, underlying structure, and
reactions of matter.

●
●
●
●
●
●

Strikeouts indicate portion(s) of the standard that will not be measured
Treat all e.g. as i.e.
Indicator 1: (mixtures (homogenous and heterogenous))
Indicator 1: (i.e., acids and bases (Arrhenius and Bronsted-Lowry) exclude conjugate acids and
bases)
Indicator 2: (i.e., electrical conductivity as it relates to types of bonding, electrolytes vs
nonelectrolytes)
Questions for indicator (4) (i.e., ionization energy, electronegativity, atomic radii, metals, and
nonmetals)

Item Types:
 MC = multiple choice with or without stimulus
Sample Question:
Which of the following groups of elements is in order of increasing electronegativity?
A)
B)
C)
D)
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C, N, O, F *
F, O, N, C
O, N, F, C
F, N, C, O
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Standard: II.I.I.4
DOK Level: 2
II.I.I.5
II.I.I.6
II.I.I.7
II.I.I.8
II.I.I.10
II.I.I.11
Strand II: The Content of Science
Standard I: Understand the structure
and properties of matter, the
characteristics of energy, and the
interactions between matter and
energy.
Benchmark I: Understand the
properties, underlying structure, and
reactions of matter.

Standards with Test Item Specifications:
Structure of Matter
5. Understand that matter is made of atoms and that atoms are made of subatomic particles.
6. Understand atomic structure, including:
• most space occupied by electrons
• nucleus made of protons and neutrons
• isotopes of an element
• masses of proton and neutron 2000 times greater than mass of electron
• atom held together by proton-electron electrical forces.
7. Explain how electrons determine the properties of substances by:
• interactions between atoms through transferring or sharing valence electrons
• ionic and covalent bonds
• the ability of carbon to form a diverse array of organic structures.
8. Make predictions about elements using the periodic table (e.g., number of valence electrons,
metallic character, reactivity, conductivity, type of bond between elements).
10. Know that states of matter (i.e., solid, liquid, gas) depend on the arrangement of atoms and
molecules and on their freedom of motion.
11. Know that some atomic nuclei can change, including:
• spontaneous decay
• half-life of isotopes
• fission • fusion (e.g., the sun)
• alpha, beta, and gamma radiation
Specifications:
●
●
●
●
●

NMPED Chemistry EOC Blueprint

Strikeouts indicate portion(s) of the standard that will not be measured
Treat all e.g. as i.e.
Questions on indicator (5) limited to protons, neutrons, and electrons.
Indicator (6): average atomic mass calculations are not included; mass number calculations that
depend on number of particles in the nucleus are included
Indicator 7: (i.e., VSEPR expanded valence not tested, Lewis Structures chain molecules not
tested, ionic, binary molecular, and acid nomenclature not tested)
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●

Questions on indicator (8): i.e., properties of bonding based upon location on the periodic

table include orbital diagrams and electron configuration of representative elements,
(VSEPR expanded valence not tested), Lewis Structures of single center molecules and
polyatomic ions, polarity.
●

Limit indicator (10) to primarily focus on the Kinetic Molecular Theory of Matter

Item Types:
 MC = multiple choice with or without stimulus
Sample Question:
1) Which is the correct e- configuration for Ge?
A)
B)
C)
D)

[Ar]4s24d104p2
[Ar]4s24p2
[Ar]4s23d104p2 *
[K] 4s24p2

Standard: II.I.I.8
DOK Level: 2
II.I.I.13
II.I.I.14
II.I.I.15
Strand II: The Content of Science
Standard I: Understand the structure
and properties of matter, the
characteristics of energy, and the
interactions between matter and
energy.

Standards with Test Item Specifications:
Chemical Reactions
13. Understand types of chemical reactions (e.g., synthesis, decomposition, combustion, redox,
neutralization) and identify them as exothermic or endothermic.
14. Know how to express chemical reactions with balanced equations that show:
● conservation of mass
● products of common reactions.
15. Describe how the rate of chemical reactions depends on many factors that include temperature,
concentration, and the presence of catalysts.
Specifications:

Benchmark I: Understand the
properties, underlying structure, and
reactions of matter.
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●
●

Strikeouts indicate portion(s) of the standard that will not be measured
Treat all e.g. as i.e.
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●

Indicator (13): exclude thermodynamic calculations (e.g., enthalpy, entropy, Gibb’s free

energy)
●
●

Indicator (14): exclude predicting products of decomposition and synthesis reactions. Include
predicting products of neutralization, single-replacement, and double-replacement reactions
Indicator (15): questions limited to conceptual changes in reaction rates; no calculations

Item Types:
 MC = multiple choice with or without stimulus
Sample Question:
1. When balanced correctly, how many moles of Calcium are in the equation?
Ca + Fe2(SO4) 3 → CaSO4 + Fe
A)
B)
C)
D)

1
2
3*
4

Standard: II.I.I.14
DOK Level: 1
II.I.II.10
II.I.II.11
Strand II: The Content of Science
Standard I: Understand the structure
and properties of matter, the
characteristics of energy, and the
interactions between matter and
energy.
Benchmark II: Understand the
transformation and transmission of
energy and how energy and matter
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Standards with Test Item Specifications:
Interactions of Energy and Matter
10. Explain how wavelengths of electromagnetic radiation can be used to identify atoms, molecules,
and the composition of stars.
11. Understand the concept of equilibrium (i.e., thermal, mechanical, and chemical).
Specifications:
●
●

Indicator (10): Qualitative understanding of atomic emissions spectra
Indicator (11): (i.e., conceptual equilibrium, and Le Châtlier’s principle).

Item Types:
 MC = multiple choice with or without stimulus
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interact.

Sample Question:
When Hydrogen gas (H2) is added to the following system at equilibrium, what would happen?
N2(g) + 3H2(g) ---> 2NH3(g)
A)
B)
C)
D)

Volume of nitrogen increases
Volume of hydrogen and nitrogen increases
Volume of ammonia increases *
No change to the system

Standard: II.I.II.11
DOK Level: 2
II.I.III.4

Standards with Test Item Specifications:

Strand II: The Content of Science

4. Understand the relationship between force and pressure, and how the pressure of a volume of gas
depends on the temperature and the amount of gas.

Standard I (Physical Science):
Understand the structure and properties
of matter, the characteristics of energy,
and the interactions between matter
and energy.
Benchmark III: Understand the motion
of objects and waves, and the forces
that cause them.

Specifications:
● Include basic calculations for gas laws
Item Types:
 MC = multiple choice with or without stimulus
Sample Question:
If 120 mL of oxygen are collected over water at 27 ˚C and 740mmHg pressure, what will the volume of
the gas be at STP?
A.
B.
C.
D.

106mL *
125mL
200mL
273mL

Standard: II.I.III.4
DOK Level: 2
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Chemistry EOC Reporting Category
Alignment Framework
Reporting Category
Using Mathematical Concepts
Properties of Matter

Structures of Matter

Chemical Reactions
Energy
Pressure
Grand Total
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Standard
I.I.III.2
II.I.I.1
II.I.I.2
II.I.I.3
II.I.I.4
II.I.I.5
II.I.I.6
II.I.I.7
II.I.I.8
II.I.I.10
II.I.I.11
II.I.I.13
II.I.I.14
II.I.I.15
II.I.II.10
II.I.II.11
II.I.III.4

1
3
2
1
2
3
1
3
2
1
3
2

DOK
(Count by DOK)
2
1
1
1
1

3
1

2

1
1
1
2
2
3
2

1
1

3
26

1
2
19

5

Totals
5
2
2
3
3
3
2
4
2
2
2
5
6
2
1
1
5
50
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Chemistry Equations and Constants

D=

m
V

Avogadro's Number = 6.022 x 1023 particles/mol

n= m
M

Percent Error = Experimental Value - Accepted Value x 100
Accepted Value
Percent By MassA =
c = 

massA
total mass

Percent Yield =

x 100
E=h

c = 3.0 x 108 m/s

h = 6.626 x 10-34 J sec

o

1 atm = 760 mm Hg = 101.325 kPa

K = 273 + C

P 1 V1 = P 2 V2
T1
T2

Ptotal = P1 + P2 + P3 + ….

STP = 273K and 1.0 atm

For a gas at STP one mole = 22.4 L

PV = nRT

R = 0.0821 L atm = 62.4 L mm Hg
mol K
mol K

M=

moles solute
L solution

Actual Yield x 100
Theoretical Yield

m=

moles solute
kg solvent

----------------------------------------------------------------------------------------------------------------------------- --------------density (D)

mass (m)

volume (V)

number of moles (n)

molar mass (M)

speed of light in a vacuum (c)

wavelength ()

frequency ()

energy (E)

Planck’s constant (h)

pressure (P)

temperature (T)

ideal gas constant (R)

molarity (M)

molality (m)

standard temperature and pressure (STP)

