
Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Qtr. 1 Atom C4.8A: Identify the location, relative mass, and 

charge for electrons, protons, and neutrons.  

Clarification:  The relative mass of the proton 

is 1, the neutron is 1 and the electron is 

approximately zero.  The relative charge of the 

electron is –1, the proton is +1 and the neutron 

is zero.

Atomic Structure:  Electrons, protons and 

neutrons are parts of the atom and have 

measured properties, including mass and, in the 

case of protons and electrons, charge.  The 

nuclei of atoms are composed of protons and 

neutrons.  A kind of force that is only evident at 

nuclear distances holds the particles of the 

nucleus together against the electrical repulsion 

between the protons.

Homework, 

Quizzes, 

Tests, 

Labs

C4.8B: Describe the atom as mostly empty 

space with an extremely small, dense nucleus 

consisting of the protons and neutrons and an 

electron cloud surrounding the nucleus.  

Clarification:  Not necessary to teach the 

electron orbital concept in detail a general 

discussion relating electron orbitals to a region 

of space (electron cloud) with higher 

probability regions that electrons are most 

likely to be found will suffice.

C4.8C: Recognize that protons repel each 

other and that the strong nuclear force needs 

to be present to keep the nucleus intact.  

Clarification:  emphasize the strong nuclear 

force

C4.8D: Give the number of electrons and 

protons present if the fluoride ion has a -1 

charge.  Neutral atoms, ions and isotopes.  A 

neutral atom of any element will contain the 

same number of protons and electrons.  Ions 

are charged particles with an unequal number 

of protons and electrons.  Isotopes are atoms 

of the same element with different number of 

neutrons and essentially the same chemical 

and physical properties.

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles
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Atomic mass, 

Atomic nucleus,

Atomic number, 
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Charged object, 
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Qtr. 1 The Atom C4.10A: List the number of protons, neutrons, 

and electrons for any given ion or isotope.  

Clarification:  limited to the first 20 elements 

along with these: iron, gold, silver, mercury, 

iodine, chromium and copper.

C4.10B: Recognize that an element always 

contains the same number of protons.

C4.10c: Calculate the average atomic mass of 

an element given the percent abundance and 

mass of the individual isotopes.

C4.10d: Predict which isotope will have the 

greatest abundance given the possible 

isotopes for an element and the average 

atomic mass in the periodic table.

C4.10e: Write the symbol for an isotope, 
A

ZX, 

where Z is the atomic number, A is the mass 

number, and X is the symbol for the element.  

Nuclear Stability is related to a decrease in 

potential energy when the nucleus forms from 

protons and neutrons.  If the neutron/proton 

ratio is unstable, the element will undergo 

radioactive decay.  The rate of decay is 

characteristic of each isotope; the time for the 

half the parent nuclei to decay is called the 

half-life.  Comparision of the parent/daughter 

nuclei can be used to determine the age of a 

sample.  Heavier elements are formed from 

the fusion of lighter elements in the stars.

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles
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Charged object, 
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Qtr. 1 The Atom C2.5:  Nuclear Stability is related to a 

decrease in potential energy when the nucleus 

forms from protons and neutrons.  If the 

neutron/proton ratio is unstable, the element 

will undergo radioactive decay.  The rate of 

decay is characteristic of each isotope; the 

time for the half the parent nuclei to decay is 

called the half-life.  Comparison of the 

parent/daughter nuclei can be used to 

determine the age of a sample.  Heavier 

elements are formed from the fusion of lighter 

elements in the stars.

C2.5a: Determine the age of materials using 

the ratio of stable and unstable isotopes of a 

particular type.  Clarification:  First 20 

elements and uranium, iodine and cobalt.

C3.5a: Explain why matter is not conserved in 

nuclear reactions.  Clarification:  Calculations 

are not necessary except to illustrate E=mc2.

C2.r5b: Illustrate how elements can change in 

nuclear reactions using balanced equations.
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Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 
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Elementary particle, 
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Qtr. 1 Quantum 

Mechanics

C2.4:  For each element, the arrangement of 

electrons surrounding the nucleus unique. 

These electrons are found in different energy 

levels and can only move from a lower energy 

level (closer to nucleus) to a higher energy 

level (farther from nucleus) by absorbing 

energy in discrete packets. The energy content 

of the packets is directly proportional to the 

frequency of the radiation. These electron 

transitions will produce unique absorption 

spectra for each element. When the electron 

returns from an excited (high energy state) to a 

lower energy state, energy is emitted in only 

certain wavelengths of light, producing an 

emission spectra.

Homework, 

Quizzes, 

Tests, 

Labs

C2.4d:  Compare various wavelengths of light 

(visible and nonvisible) in terms of frequency 

and relative energy.

C2.4a:  Describe energy changes in flame 

tests of common elements in terms of the 

(characteristic) electron transitions. 

Clarification: Limit the salts (nitrates or 

sulfates) to the following elements: potassium, 

calcium, sodium, lithium, and copper for flame 

tests. No calculations are needed.

C2.4b:  Contrast the mechanism of energy 

changes and the appearance of absorption 

and emission spectra. Contrast the 

mechanism of energy changes and the 

appearance of absorption and emission 

spectra.

C2.4c:  Explain why an atom can absorb only 

certain wavelengths of light. 

Absorbance spectrum, 

Atomic motion, 

Bright line spectrum, 

Chemical bond, 

Electromagnetic field, 

Electromagnetic 

radiation, 

Electromagnetic spectra, 

Electromagnetic wave, 

Electron, 

Electron configuration, 

Emission spectra, 

Energy level, 

Excited state, 

Kernel, 

Ground state, 

Orbitals, 

Probability, 

Quantum energy, 

Quantum numbers, 

Release of energy, 

Sublevel, 

Valence electrons,

Wave amplitude, 

Wavelength
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Qtr. 1 Quantum 

Mechanics

 C4.8:  Electrons are arranged in main energy 

levels with sublevels that specify particular 

shapes and geometry. Orbitals represent a 

region of space in which an electron may be 

found with a high level of probability. Each 

defined orbital can hold two electrons, each 

with a specific spin orientation. The specific 

assignment of an electron to an orbital is 

determined by a set of 4 quantum numbers. 

Each element and, therefore, each position in 

the periodic table is defined by a unique set of 

quantum numbers.

C4.8i:  Describe the fact that the electron 

location cannot be exactly determined at any 

given time.

C4.8h:  Describe the shape and orientation of 

s and p orbitals. Clarification:  Emphasize the 

idea that that orbitals are three dimensional 

not two and that the orbitals represent space 

with high probability of where electrons would 

be located.

C4.8e:  Write the complete electron 

configuration of elements in the first four rows 

of the periodic table. Clarification: Included in 

the first four rows are two exceptions to filling 

in order of increasing energy, the Aufbua 

principle, (Cr and Cu). Students should see 

the exceptions and understand the idea of 

stability over lowest energy. 
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Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 
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Charged object, 
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Electron cloud, 
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Ion, 
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Qtr. 1 Quantum 

Mechanics

C4.8f:  Write the kernel structures for main 

group elements. Clarification:  Introduce the 

kernel to simplify electron configurations. The 

kernel is a structure used to shorten an 

electron configuration. A kernel is an inert gas 

symbol in brackets that stands in place of all of 

the filled orbitals contained contained in the 

inert gas. It is also called the base unit or 

shortened version.  Example: [Ne] is a kernel, 

it represents an electron configuration of 

1s22s22p6; Na = [Ne],3s1. Limit to elements 1-

20.  

Qtr. 2 Periodic Table C4.9:  In the periodic table, elements are 

arranged in order of increasing number of 

protons (called the atomic number). Vertical 

groups in the in the periodic table (families) 

have similar physical and chemical properties 

due to the same outer electron structures.

Homework,

 Quizzes, 

Tests, 

Labs

C4.9A:  Identify elements with similar chemical 

and physical properties using the periodic 

table.

C4.9b:  Identify metals, nonmetals, and 

metalloids using the periodic table. 

Clarification:  The “stair step” on the right side 

of the periodic table conveniently separates 

the elements with physical properties of metals 

from the nonmetals. The metalloids are 

approximately on the “stair step”.

Actual mass, 

Atomic bonding 

principles, 

Avagadro's hypothesis, 

Binary compound, 

Chemical bond, 

Chemical properties of 

elements,

Covalent bond, 

Earth's elements, 

Electrical conductivity,

Electronegativity, 

Electron transfer, 

Element family, 

Elements of matter, 

Energy sublevels, 

Periodic table of the 

elements, 

Ionic bond, 

Ionization energy, 

Main energy level,

Main groupelements, 

Metalloids, 

Orbial shape, 

Outer electron, 

Thermal conductivity
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Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 
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conversion,
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Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 2 Periodic Table C4.9c:  Predict general trends in atomic 

radius, first ionization energy, and 

electronegativity of the elements using the 

periodic table. Clarification:  Given the names 

of two or three elements either from the same 

family or the same period, arrange them from 

greatest to least with respect to atomic radius, 

first ionization energy and electronegativity. 

Limit examples to elements 1-20.  

Qrt. 2 Bonding C2.1a:  Explain the changes in potential 

energy (due to electrostatic interactions) as a 

chemical bond forms and use this to explain 

why bond breaking always requires energy.

Chemical bonds form either by the attraction of 

a positive nucleus and negative electrons or the 

attraction between a positive ion and a negative 

ion.

Homework, 

Quizzes, 

Tests, 

Labs

C3.3c:  Explain why it is necessary for a 

molecule to absorb energy in order to break a 

chemical bond.

C5.5:  Chemical bond –trends an atom’s 

electron configuration, particularly of the 

outermost electrons, determines how the 

atoms can interact with other atoms.  The 

interactions between atoms that hold them 

together in molecules or between oppositely 

charged ions are called chemical bonds.

Binary compound, 

Bond Energy, 

Carbon Atom, 

Charged Object, 

Chemical Bond, 

Covalent, 

Double Bond, 

Electric Force,

 Electron, 

Electronegativity, 

Electron Sharing, 

Electron Transfer, 

Empirical Formula,

 Hydrocarbon, Ion,

 Ionic Bond, 

Isomer, 

Lewis Structures, 

Moles, 

Molecular Formula, 

Polarity, 

Potential Energy, 

Protein, 

Single Bond, 

Synthetic Polymer

Actual mass, 

Atomic bonding 

principles, 

Avagadro's hypothesis, 

Binary compound, 

Chemical bond, 

Chemical properties of 

elements,

Covalent bond, 

Earth's elements, 

Electrical conductivity,

Electronegativity, 

Electron transfer, 

Element family, 

Elements of matter, 

Energy sublevels, 

Periodic table of the 

elements, 

Ionic bond, 

Ionization energy, 

Main energy level,

Main groupelements, 

Metalloids, 

Orbial shape, 

Outer electron, 

Thermal conductivity
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particles

Qrt. 2 Bonding C5.5A:  Predict if the bonding between two 

atoms of different elements will be primarily 

ionic or covalent-electronegativity tables not 

necessary – bonds can be differentiated by 

looking at physical properties of the compound 

and/or by looking at whether the atoms are 

metallic or nonmetallic on the periodic table.  

Ionic compounds consist of metal and 

nonmetal, they are brittle, will conduct 

electricity if melted or dissolved in water, and 

they have high melting points.  An ionic 

compound will also be expected if compound 

consists of a metal atoms and one of the 

common anions listed in C4.2c clarification.  

Covalent bonding can be predicted when two 

nonmetal atoms bond or when a metalloid 

atom bonds with a nonmetal atom.  Physical 

properties can also be used to predict covalent 

bonding

C5.5B:  Predict the formula for binary 

compounds of main group elements.  The 

main group elements are found in columns 1, 

2 and 13-18 on modern periodic tables.  

Column 18 does not react under normal 

conditions and will not be used here.

C5.5c:  Draw Lewis Structures for simple 

compounds.  Lewis structures can only be 

drawn for simple covalent compounds.  

Clarification:  Examples should be limited to 

nonmetal binary compounds with single center 

atoms, for example:H2, N2, O2, F2, Cl2, Br2, 

I2, H2O, H2S, HCl, HBr, HI, SF2, SI2, NCl3, 

NBr3, NI3, PCl3, PBr3, PI3, CH4

Binary compound, 

Bond Energy, 

Carbon Atom, 

Charged Object, 

Chemical Bond, 

Covalent, 

Double Bond, 

Electric Force,

 Electron, 

Electronegativity, 

Electron Sharing, 

Electron Transfer, 

Empirical Formula,

 Hydrocarbon, Ion,

 Ionic Bond, 

Isomer, 

Lewis Structures, 

Moles, 

Molecular Formula, 

Polarity, 

Potential Energy, 

Protein, 

Single Bond, 

Synthetic Polymer
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Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 
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Electrically neutral, 

Electron, 

Electron cloud, 
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Ion, 
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Proton, 
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Radioactive decay, 
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Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qrt. 2 Bonding C3.2b:  Describe the relative strengths of 

single, double, and triple covalent bonds 

between atoms.  Clarification:  The three bond 

examples in increasing order of strength are:  

Single < double < triple

C4.4b:  Identify if a molecule is polar or 

nonpolar given a structural formula for the 

compound.  The polarity of a molecule is 

based on two ideas.  One is the bonding itself, 

whether it is polar or nonpolar.  The second 

part is the geometry or shape of the molecule 

and whether or not the polar bonds cancel out.  

Symmetric molecules are always nonpolar.  

Polar molecules will align themselves a set 

way within an electric field because they have 

a greater electron density on one side or 

another.  C2H2 is polar whereas CCl4 is a 

nonpolar molecule.  They both have the same 

geometry but one is symmetrical and the polar 

bonds cancel out.

C5.8:  Carbon Chemistry- The chemistry of 

carbon is important.  Carbon atoms can bond 

to one another in chains, rings, and branching 

networks to form a variety of structures, 

including synthetic polymers, oils, and the 

large molecules essential to life.

C5.8A:  Draw structural formulas for up to ten 

carbon chains of simple hydrocarbons.  Simple 

hydrocarbons should include alkanes, alkenes, C5.8B:  Draw isomers for simple 

hydrocarbons.  Isomers should be limited to 

structure only at this point.  Most likely limit 

examples and work to six carbon compounds 

for alkanes and either four or five for alkenes 

and alkynes.
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Qrt. 2 Bonding C5.8C:  Recognize that proteins, starches and 

other biological molecules are polymers.  Limit 

other biological molecules to nucleic acids and 

cellulose.  Chemical compounds always have 

the same formula and the same composition.  

The charge on the ions determines the ratio of 

the ions in an ionic compound, just as the 

apparent charge on atoms determines the 

ratio of the atoms in a covalent compound.

C4.2:  Nomenclature –all compounds have 

unique names that are determined 

systematically.

C4.2A:  Name simple binary compounds using 

their formula.  Use the first 20 elements from 

the p. table plus copper, iron, lead and 

mercury.  

C4.2B:  Given the name, write the formula of 

simple binary compounds.

C4.2c:  Given a formula, name the compound.  

Use the first 20 elements from the periodic 

table plus copper, iron, lead and mercury.  

Problems should include molecular 

compounds, three element compounds with 

common ions.  Common ions should be limited 

to: acetate, hydroxide, sulfate, sulfite, nitrate, 

nitrite, carbonate and ammonium.

C4.2d:  Given the name, write the formula of 

ionic and molecular compounds.

C4.2e:  Given the formula for a simple 

hydrocarbon, draw and name the isomers.  

Limit hydrocarbons to 6 carbon compounds 

with all single bonds.  Isomer names should be 

limited to IUPAC naming rules.

C4.1a  Calculate the percent by weight of each 

element in a compound based on the 

compound formula.  Compounds should 

include hydrates and compounds containing 

two or three different elements.  
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Qrt. 2 Bonding C4.6a  Calculate the number of moles of any 

compound or element given the mass of the 

substance.

C4.1b Calculate the empirical formula of a 

compound based on the percent by weight of 

each element in the compound.  Compounds 

should include hydrates and compounds 

containing two or three different elements.

C4.1c  Use the empirical formula and 

molecular weight of a compound to determine 

the molecular formula Many physical 

properties of substances can be determined 

by knowing the type of bond structure that 

exists within the substance.  Forces that exist 

between atoms/molecules can be classified 

into specific categories.  Particles in all matter 

are in constant motion.

Qtr. 3 Intermolecular 

Forces - Solids 

and Liquids

C4.3e:  Predict whether the forces of attraction 

in a solid are primarily metallic, covalent, 

network covalent, or ionic based upon the 

elements’ location on the periodic table.  

Many physical properties of substances can be 

determined by knowing the type of bond 

structure that exists within the substance.  

Forces that exist between atoms/molecules can 

be classified into specific categories.  Particles 

in all matter are in constant motion.

Homework, 

Quizzes, 

Tests, 

Labs

C4.3h/5.5d:  Explain properties of various 

solids such as malleability, conductivity, and 

melting point in terms of the solid’s structure 

and bonding.

C4.3i:  Explain why ionic solids have higher 

melting points than covalent solids.

C4.3B:  recognize that solids have a more 

ordered, regular arrangement of their particles 

than liquids that are more ordered than gases

Boiling point, 

Conduction, 

Dipole-dipole bond, 

Dispersion forces, 

Hydrogen bonding,

 Ionic Solid (Crystal), 

Kinetic Molecular Model, 

Melting point, 

Metal, 

Network solid, 

Order, 

Rotational motion, 

Temporary dipole,

Translational motion,

Vibrational motion
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Nuclear reaction, 
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Relative mass, 

Stable, 
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Weight of subatomic 

particles

Qtr. 3 Intermolecular 

Forces - Solids 

and Liquids

C2.2:  Molecules in motion- molecules that 

compose matter are in constant motion 

(translational, rotational, vibrational).  Energy 

may be transferred from one object to another 

during collisions between molecules.

C2.2f:  Compare the average kinetic energy of 

the molecules in a metal and a wood object at 

room temperature.

C3.3B:  Describe melting on a molecular level.

C3.3:  Heating impacts – heating increases 

kinetic energy of the particles.  As the kinetic 

(translational) energy of the atoms, molecules 

or ions increases, the temperature of the 

matter increases.  Heating a solid increases 

the (vibrational) energy of the atoms, 

molecules or ions.  When the kinetic energy 

becomes great enough, the structure breaks 

down, and the solid melts

C3.3A:  Describe how heat is conducted in a 

solid.

C4.3c:  Compare the relative strengths of 

forces between molecules based on the 

melting points and boiling points of the 

substances.

C4.3d:  Compare the strength of the forces of 

attraction between molecules of different 

elements.  For example, at room temperature 

chlorine is a gas while iodine is a solid.  

Compare the elements within one family at a 

time (i.e.  alkali metals, halogens, noble gas)

C4.3f:  Identify the elements necessary for 

hydrogen bonding (N, O, F)

C4.3g:  Given the structural formula of a 

compound, indicate all of the intermolecular 

forces present (dispersion, dipole, hydrogen 

bonding)

Boiling point, 

Conduction, 

Dipole-dipole bond, 

Dispersion forces, 

Hydrogen bonding,

 Ionic Solid (Crystal), 

Kinetic Molecular Model, 

Melting point, 

Metal, 

Network solid, 

Order, 

Rotational motion, 

Temporary dipole,

Translational motion,

Vibrational motion
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 3 States of Matter 

part II Gases

C5.4e:  Compare the melting points of 

covalent compounds based on the strength of 

IMFs.  Within a family or a group of 

compounds with similar formulas, the 

dispersion forces increase as molecular mass 

increase.  The greater the mass, the greater 

the number of electrons available to create a 

temporary dipole are, and thus results in a 

stronger force of attraction.

C5.4c:  Explain why both the melting point and 

boiling points for water are significantly higher 

than other small molecules of comparable 

mass.

C5.4d:  Explain why freezing is an exothermic 

change of state.  The order and organization in 

the universe is illustrated in the pressure, 

volume and temperature relationships which 

can be predicted by models, mathematical 

equations and graphs.

C2.2B:  Describe the various states of matter 

in terms of the motion and arrangement of the 

molecules(and atoms) making up the 

substance

The order and organization in the universe is 

illustrated in the pressure, volume and 

temperature relationships which can be 

predicted by models, mathematical equations 

and graphs.

Homework, 

Quizzes, 

Tests, 

Labs

Entropy, 

pressure,

kinetic model, 

soluable

C2.2e:  Compare the entropy of solids, liquids 

and gases

C2.2x:  As temperature increases, the average 

kinetic energy and the entropy of the 

molecules in a sample increases

C2.2A:  Describe conduction in terms of 

molecules bumping into each other to transfer 

energy.  Explain why there is better conduction 

in solids and liquids than gases.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 3 States of Matter 

part II Gases

C4.3A/4.4a:  Recognize that substances that 

are solid at room temperature have stronger 

attractive forces than liquids at room 

temperature, which have stronger attractive 

forces than gases at room temperature.

C5.4B:  Measure, plot, and interpret the graph 

of the temperature vs time of an ice-water 

mixture, under slow heating, through melting 

and boiling.

C2.2c:  Explain changes in pressure, volume 

and temperature for gases using the kinetic 

molecular model.  Emphasize the 

understanding of the kinetic model.  No 

calculation is necessary.

C4.5a:  Provide macroscopic examples, 

atomic and molecular explanations, and 

mathematical representations(graphs and 

equations) for the pressure-volume 

relationships in gases.

C4.5b:  Provide macroscopic examples, 

atomic and molecular explanations, and 

mathematical representations(graphs and 

equations) for the pressure-temperature 

relationships in gases.

C4.5c:  Provide macroscopic examples, atomic 

and molecular explanations, and mathematical 

representations(graphs and equations) for the 

temperature-volume relationships in gases. 
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 3 States of Matter 

part II Gases

C3.4g:  Explain why gases are less soluble in 

warm water than cold water.  Balanced 

chemical equations always exhibit 

conservation of mass and conservation of 

heat.  Chemical reactions carried out in the 

same fashion will always produce the same 

products.  Breaking of chemical bonds 

consumes energy while formation of bonds 

releases energy.  The environment is impacted 

by chemical reactions on earth.  The 

environment is impacted by chemical reactions 

on earth.

Qtr. 4 Reactions/

Chemical 

Changes

C5.2:  Chemical Changes Chemical changes 

can occur when two substances, elements, or 

compounds interact and produce one or more 

different substances whose physical and 

chemical properties are different from the 

interacting substances. When substances 

undergo chemical change, the number of 

atoms in the reactants is the same as the 

number of atoms in the products. This can be 

shown through simple balancing of chemical 

equations. Mass is conserved when 

substances undergo chemical change. The 

total mass of the interacting substances 

(reactants) is the same as the total mass of 

the substances produced (products).

Balanced chemical equations always exhibit 

conservation of mass and conservation of heat.  

Chemical reactions carried out in the same 

fashion will always produce the same products.  

Breaking of chemical bonds consumes energy 

while formation of bonds releases energy.  The 

environment is impacted by chemical reactions 

on earth.  The environment is impacted by 

chemical reactions on earth.

Homework, 

Quizzes,

Tests,

 Labs

Reactant, 

Product,

 Reagent, 

Oxidation/Reduction, 

Acid Rain, 

Acid/base reaction, 

Acidic, 

Alkaline, 

Basic,

 Hydroxide, 

Neutralization, 

Carbon dioxide,

 Fossil fuel,

 Molecular Formula
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Reactions/

Chemical 

Changes

C5.2 C  Draw pictures to distinguish the 

relationships between atoms in physical 

changes in terms of the properties of the 

reactants and products.  Clarification:  Use 

shapes of circles, triangles, squares… to 

represent atoms for reactants and products to 

illustrate physical change and chemical 

change.  Hands-on objects like nuts and bolts 

can also work.

C5.2B:  Distinguish between chemical and 

physical changes in terms of properties of the 

reactants and products.  

C5.2A: Balance simple chemical equations 

applying the conservation of matter.  

Clarification: Photosynthesis and respiration 

reactions are good examples.  Other reaction 

examples are oxidation-reduction and acid 

base reactions.

C5.6b:  Predict single replacement reactions. 

Clarification: Students should learn to predict 

hypothetical products from single replacement 

reactions and then predict if the reaction will 

actually form products indicated using the 

appropriate activity series table.  3CuCl2(aq) 

+2Al (s) → 3Cu (s) + 2AlCl3(aq)

C5.6c:  Explain oxidation occurring when two 

different metals are in contact.  Clarification:  

none

C5.7A: Recognize formulas for common 

inorganic acids, carboxylic acids, and bases 

formed from families I and II.  Clarification:  

Limit examples of inorganic acids to: HCl, HBr, 

and HI.  Limit common oxy-acids to: 

H2SO4and HNO3.  Limit carboxylic acids to: 

H2CO3 and HC2H3O2.  Limit bases to: 

hydroxides of alkali and alkaline earth metals.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Reactions/

Chemical 

Changes

C5.7f:  Write balanced chemical equations for 

reactions between acids and bases and 

perform calculations with balanced equatitions.  

Clarification:  Use only strong acids (HCl, 

H2SO4 and HNO3) and strong bases, (the 

hydroxides of alkali and alkaline earth metals).  

Calculations wo0uld review concepts 

presented in Unit 6.- Stoichiometry.

C5.7B: Predict products of an acid-based 

neutralization.  Clarification: Use examples to 

illustrate that a salt and water are products of 

the reaction.  Example:  HCl(aq) + NaOH(aq) 

Y NaCl(aq) + H2O(l).

C5.7C: Describe tests that can be used to 

distinguish an acid from a base.  Clarification: 

Limit indicators to litmus, phenolphthalein and 

universal indicator both in the aqueous form 

and treated paper form. For universal 

indicator, color changes or a color chart will be 

given. Other properties could also be used 

such as acidic foods taste sour and bases 

taste bitter and feel slippery. Acids react with 

most metals to produce hydrogen gas.

C5.7E: Explain why lakes with limestone or 

calcium carbonate experience less adverse 

effects from acid rain than lakes with granite 

beds.  Clarification: Focus on the 

neutralization reaction.  CaCO3 + H2SO4---à 

CaSO4  + CO + H2O.  Granite + H2SO4 --à  

No Reaction 
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Reactions/

Chemical 

Changes

C5.7h: Explain why sulfur oxides and nitrogen 

oxides contribute to acid rain Clarification: 

Sulfuric and nitric acids can be formed when 

sulfur oxides and nitrogen oxides mix with rain 

water.  Balanced chemical equations always 

exhibit conservation of mass and conservation 

of heat.  The same number of all gaseous 

molecules will occupy the same volume under 

the same conditions.  Chemical reactions 

carried out in the same fashion will always 

produce the same products.

Qtr. 4 Moles/

Stoichiometry

C5.2g:  Calculate number of atoms present in 

a given mass of element.

Balanced chemical equations always exhibit 

conservation of mass and conservation of heat.  

The same number of all gaseous molecules will 

occupy the same volume under the same 

Homework,

Quizzes,

Tests,

 Labs

Mole, 

Molecular formula, 

Carbon atom, 

Fossil fuel, C4.6a: Calculate the number of moles of any 

compound or element given the mass of the 

substance.  Clarification: Notice these 

calculations should include compounds as well 

as elements. A modern periodic table must be 

made available.

C4.6b: Calculate the number of particles of 

any compound or element given the mass of 

the substance.  Clarification: A modern 

periodic table must be made available.

C5.2d: Calculate the mass of a particular 

compound formed from the masses of starting 

materials.  Clarification: Expected product 

mass can be calculated given a balanced 

chemical equation, the formula masses of 

reactants, and starting masses of reactants.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Moles/

Stoichiometry

C5.2e: Identify the limiting reagent when given 

the masses of more than one reactant.  

Clarification: Limiting reagents can be 

predicted given a balanced chemical equation, 

the formula masses of reactants, and starting 

masses of reactants.  Simple calculations 

should suffice here and can be determined 

using mental math (simple multiplication of 

atomic weights).  Example: 200 grams of Fe 

are reacted with 100 grams of O2.  4Fe (s) 

+3O2(g)→ 2Fe2O3(s).  Notice in this example 

the masses are close to the stoichiometric 

value for iron and oxygen, but iron is slightly 

less and oxygen is slightly greater. If oxygen is 

greater then the iron would need to be greater 

also, therefore the iron is limited.  Further 

examples should follow this pattern.  Keep the 

mass of at least one of the reagents nearly a 

multiple of the stoichiometric value.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Moles/

Stoichiometry

C5.2f: Predict volumes of product gases using 

initial volumes of gases at the same 

temperature and pressure.  Clarification: The 

product gases should be at the same 

temperature and pressure as the reactant 

gases. Simple whole numbers for coefficients 

and volumes given with two significant figures 

will work here. Calculations should require 

mental math only. Limiting reagents can be 

added to these problems.  Example: 50 liters 

of hydrogen and 25 liters of oxygen as starting 

gases or, 50 liters of hydrogen and 10 liters of 

oxygen as starting gases 2H2(g)+O2(g) 

→2H2O (g).  Chemical compounds and 

chemical reactions strive toward states of 

highest disorder as does every thing in the 

universe.  Chemical compounds and chemical 

reactions strive toward states of highest 

disorder as does every thing in the universe.  

Breaking of chemical bonds consumes energy 

while formation of bonds releases energy.  

Heat released or absorbed in chemical 

reactions is proportional to the amounts of 

reactants consumed.  When a reversible 

process occurs, the same amount of energy is 

involved no matter which way the reaction 

proceeds. The difference will be if the energy 

is released or absorbed.

Qtr. 4 Thermo-

Chemistry

C3.4:  Endothermic and Exothermic Reactions 

Chemical interactions either release energy to 

the environment (exothermic) or absorb 

energy from the environment (endothermic).

Homework, 

Quizzes, 

Tests, 

Labs

C3.4A: Use the terms endothermic and 

exothermic correctly to describe chemical 

reactions in the laboratory.  Clarification: 

Examples: exothermic, steel wool plus vinegar; 

endothermic, vinegar plus sodium bicarbonate.

Delta (meaning change), 

Endothermic reaction, 

Exothermic reaction, 

Enthalpy, 

Release of Energy, 

Hess's Law, 

Delta, 

Reagent, 

Chemical Bond, 

Calorie,

 Joules, 

Specific Heat, 

Transforming 

Matter/Energy

Chemical compounds and chemical reactions 

strive toward states of highest disorder as does 

every thing in the universe.  Breaking of 

chemical bonds consumes energy while 

formation of bonds releases

energy.  Heat released or absorbed in chemical 

reactions is proportional to the amounts of 

reactants consumed.  When a reversible 

process occurs, the same amount of energy is 

involved no matter which way the reaction 

proceeds. The difference will be if the energy is 

released or absorbed.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Thermo-

Chemistry

C2.1b:  Describe the energy changes 

associated with chemical reactions in terms of 

bonds broken and formed (including 

intermolecular forces)

C3.4c: Write chemical equations including the 

heat term as a part of equation or using ∆H 

notation.  Clarification: Do not calculate ∆H 

from heat of formation tables.

C3.1a: Calculate the ∆H for a given reaction 

using Hess’s Law.  Clarification: Use reactions 

involving only a two step process when the 

overall reaction and the heats of formation are 

given.

C3.1b/ C3.4d: Draw enthalpy diagrams for 

exothermic and endothermic reactions.  

Clarification: Activation energies need to be C3.2a: Describe the energy changes in 

photosynthesis and in the combustion of sugar 

in terms of bond breaking and bond making.  

Clarification: None

C3.4B: Explain why chemical reactions will 

either release or absorb energy.  Clarification: 

None

C5.4d:  Explain why freezing is an exothermic 

change of state.  Clarification:  None

C3.1c: Calculate the ∆H for a chemical 

reaction using simple coffee cup calorimeter.  

Clarification: None

C3.1d: Calculate the amount of heat produced 

for a given mass of reactant from a balanced 

chemical equation.  Clarification: The heat of 

reaction for the balanced equation must be 

given.

Delta (meaning change), 

Endothermic reaction, 

Exothermic reaction, 

Enthalpy, 

Release of Energy, 

Hess's Law, 

Delta, 

Reagent, 

Chemical Bond, 

Calorie,

 Joules, 

Specific Heat, 

Transforming 

Matter/Energy
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Thermo-

Chemistry

C5.4A: Compare the energy required to raise 

the temperature of one gram of aluminum and 

one gram of water the same number of 

degrees.  Clarification: Specific heat values 

must be given.  For molecules to react, they 

must collide with enough energy (activation 

energy) to break old chemical bonds before 

their atoms can be rearranged to form new 

substances

Qtr. 4 Rate C2.3b:  Draw and analyze a diagram to show 

the activation energy for an exothermic 

reaction that is very slow at room temperature.  

Clarification:  The diagram to show a very slow 

exothermic reaction at room temperature is 

one in which the energy of activation is very 

large.

For molecules to react, they must collide with 

enough energy (activation energy) to break old 

chemical bonds before their atoms can be 

rearranged to form new substances

Homework, 

Quizzes, 

Tests, 

Labs

exothermic, 

endothermic, 

activiation energy

C2.3a:  Explain how the rate of a given 

chemical reaction is dependent on the 

temperature and the activation energy.  Acids 

and Bases are important classes of chemicals 

That are recognized by easily observed 

properties in the laboratory.  Acids and bases 

will neutralize each other.  Acid formulas 

usually begin with hydrogen, base formulas 

are a metal with a hydroxide ion.  As the pH 

decreases, a solution becomes more acidic.  A 

difference of one pH unit is a factor of 10 in 

hydrogen ion concentration.

Qtr. 4 Acids and Bases C5.7D:  Classify various solutions as acidic or 

basic, given their pH.

Acids and Bases are important classes of 

chemicals that are recognized by easily 

observed properties in the laboratory.  Acids and 

bases will neutralize each other.  Acid formulas 

usually begin with hydrogen, base formulas are 

a metal with a hydroxide ion.  As the pH 

decreases, a solution becomes more acidic.  A 

difference of one pH unit is a factor of 10 in 

hydrogen ion concentration.

Homework, 

Quizzes, 

Tests, 

Labs

acids, 

bases, 

pH

C5.7C:  Describe tests that can be used to 

distinguish an acid from a base.
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Science H.P.S. Scope  Sequence Howell High School 

Mon./Qtr. Content HSCE Essential Skills Assessment Vocabulary

Course Name - Chemistry

Atomic mass, 

Atomic nucleus,

Atomic number, 

Atomic Theory, 

Atomic weight, 

Charged object, 

Decay rate, 

Electrically neutral, 

Electron, 

Electron cloud, 

Elementary particle, 

Ion, 

Isotope, 

Nuclear reaction, 

Neutron mass toenergy 

conversion,

Proton, 

Radioactive dating, 

Radioactive decay, 

Readioactive isotope, 

Relative mass, 

Stable, 

Strong force, 

Transforming matter

 and/or energy,

Weight of subatomic 

particles

Qtr. 4 Acids and Bases C5.7E:  Explain why lakes with limestone or 

calcium carbonate experience less adverse 

effects from acid rain than lakes with granite 

beds.

C5.7h:  Explain why sulfur oxides and nitrogen 

oxides contribute to acid rain.
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