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Overview 

1 Retitling  Units and Topics 

2 Resequencing  Topics 7.13 and 7.14 

3 Updating Equation Sheet 

4 Changes to LOs, EKs, and Skills 

5 AP Classroom Updates 



 

1 

Retitling Units and Topics 



 

 

 

Unit and Topic Title Changes 

Retitle: 
“Compound Structure 

and Properties” 
Retitle: 

“Mass Spectra of 
Elements” 

Retitle: 
“VSEPR and 
Hybridization” 



 
 

 

 
 Retitle: 

“Properties of Photons” 

Retitle: 
“Pre-Equilibrium 
Approximation” 

Retitle: 
“Properties of 
Substances 

and Mixtures” 

Retitle: 
“Intermolecular and 
Interparticle Forces” 

Retitle: 
“Separation of 
Solutions and 

Mixtures” 



 

Retitle: 
“Thermochemistry” Retitle: 

“Thermodynamics and 
Electrochemistry” 



 
 

2 

Resequencing 
Topics 7.13 and 7.14 



 
Resequencing 
Topic 7.13 

Move to become 
Topic 8.11 

8.11 pH and Solubility 



 
 

 
 

Resequencing 
Topic 7.14 

8.11 pH and Solubility 

Free Energy of 
Dissolution 

9.6 

Move Topics 
down one 
number 

9.7 

9.8 

9.9 

9.10 

9.11 

Move to become 
Topic 9.6 



3 
Updating Equation Sheet 



  
 

  
   

 
 

Equation sections reordered 
to follow CED sequence 

Added EQN from Topic 1.5: 

1 2  
2coulombic 

q qF 
r 

∝ 

Added metric prefixes table 
(consistent with other AP Sciences) 

Consolidated list of unit 
symbols and conversions 



 
 

   

Reordered Equations to 
follow CED sequence 

Added new EQNs from Topic 8.3: 

w a bK K K= × 

p p pw a bK K K= + 



4 
Changes to LOs, EKs, and Skills 



 Changes to LOs, EKs, and Skills 

a New  LO and EK Coding 

b LO Addition to Unit 3, Topic 3.9 

c EK Additions to Units 6, 7, and 8 

d EK Migration (Topics 7.13, 7.14, 9.6 - 9.10) 

e Update to Skill 4.A 



  

 
  

  

  
  

 

 
  

 

a New  LO  and EK  Coding 

Remove all Big Ideas and 
Enduring Understanding 

Statements (EUs) 

All Learning Objectives are 
coded to the Topic instead 

of Big Idea and EU. 

For example, ENE-3.A 
becomes 6.7.A because it is 

the first LO in Topic 6.7 

Essential Knowledge 
statements are coded to 

Topic instead of Big Idea/EU: 

ENE-3.A.1 becomes 6.7.A.1 
ENE-3.A.2 becomes 6.7.A.2 



  

 
   

 

 
   

 

 

 

b LO Addition to Unit  3, Topic 3.9 

Topic Current LO Current LO Text New LO New LO Text 

3.9 SPQ-3.C 

Explain the relationship between 
the solubility of ionic and molecular 
compounds in aqueous and 
nonaqueous solvents, and the 
intermolecular interactions 
between particles. 

3.9.A 
Explain the results of a 
separation experiment based 
on intermolecular 
interactions. 

3.10 SPQ-3.C 

Explain the relationship between 
the solubility of ionic and molecular 
compounds in aqueous and 
nonaqueous solvents, and the 
intermolecular interactions 
between particles. 

3.10.A unchanged 



    
        

      
  

  

 

   

     
      

 
       

 

        
       

    

c EK Additions  to Unit 6 

Topic EK Text 

6.4 Add 
EK 6.4.A.7 

In calorimetry experiments involving dissolution, temperature changes of the mixture 
within the calorimeter can be used to determine the direction of energy flow. If the 
temperature of the mixture increases, thermal energy is released by the dissolution 
process (exothermic).  If the temperature of the mixture decreases, thermal energy is 
absorbed by the dissolution process (endothermic). 

6.6 

Move 
EK ENE-3.D.1 
from Topic 6.9 

to become 
6.6.A.2 

When the products of a reaction are at a different temperature than their surroundings, 
they exchange energy with the surroundings to reach thermal equilibrium. Thermal 
energy is transferred to the surroundings as the reactants convert to products in an 
exothermic reaction. Thermal energy is transferred from the surroundings as the 
reactants convert to products in an endothermic reaction. 

6.6 Add 
EK 6.6.A.3 

The chemical potential energy of the products of a reaction is different from that of the 
reactants because of the breaking and forming of bonds. The energy difference results 
in a change in the kinetic energy of the particles, which manifests as a temperature 
change. 



 

        

    

  EK Additions to Unit 6 (continued) 

Topic EK Text 

6.9 Add 
EK 6.9.A.1 

Many  processes can be broken  down into a series of  steps.  Each step in the series has its own 
energy change. 

6.9 Add 
EK 6.9.B.1 

Because total energy  is conserved (first  law  of t hermodynamics), and each individual reaction in 
a sequence transfers  thermal  energy  to or from  the surroundings, the net thermal  energy  
transferred in the sequence will  be equal to the sum  of  the thermal  energy  transfers  in each of  
the steps.   These thermal  energy  transfers  are the result of p otential energy  changes among the  
species in the reaction sequence; thus, at constant pressure, the enthalpy  change of  the overall  
process is equal to the sum  of t he enthalpy  changes of t he individual steps. 

6.9 Add 
EK 6.9.B.2 

The following are essential principles of Hess's law: 
i. When  a reaction is reversed, the enthalpy  change stays  constant in magnitude but becomes  

reversed in mathematical sign. 
ii. When a reaction is multiplied by a factor c, the enthalpy change is multiplied by the same 

factor c. 
iii.When two (or more) reactions are added to obtain an overall reaction, the individual enthalpy 

changes of e ach reaction are added to obtain the net enthalpy  of t he overall reaction.  

c 



 

     
    

     
   
  

    
   

c EK Additions  to Unit 7 

Topic EK Text 

7.7 Add 
EK 7.7.A.2 

When Q < K, the reaction will proceed with a net consumption of reactants and 
generation of products.  When Q > K, the reaction will proceed with a net consumption 
of products and generation of reactants. When Q = K, the system is at dynamic 
equilibrium; both forward and reverse reactions proceed at the same rate, and the 
proportion of reactants and products remains constant. 

7.11 Add 
EK 7.11.A.4 

The molar solubility of one or more species in a saturated solution can be used to 
calculate the  of a substance. Ksp



    
 

   
  

     
  

 
 

c EK Additions  to Unit 8 

Topic EK Text 

8.3 Add 
EK 8.3.A.6 

For any conjugate acid-base pair, the acid ionization constant and base ionization constant 
are related by : 

EQN: Kw  = Ka x Kb 
EQN: pKw  = pKa  + pKb 

Kw

8.5 Add 
EK 8.5.A.4 

At the equivalence point,  is determined by the major species in solution.  Strong acid 
and strong base titrations result in neutral  at the equivalence point.  However, in 
titrations of weak acids (weak bases), the conjugate base of the weak acid (conjugate acid 
of the weak base) is present at the equivalence point and can undergo proton-transfer 
reactions with the surrounding water, producing basic (acidic) solutions. 

pH
pH

8.7 Add 
EK 8.7.A.3 

8.7.A.3 To ensure accurate results in a titration experiment, acid-base indicators should be 
selected that have a close to the  at the equivalence point. pHpKa 



 

 d EK Migration: Topics 7.13 and 7.14 

Old Topic Old EK Code New Topic New EK Code EK Text 

7.13 SPQ-5.C.1 8.11 8.11.A.1 unchanged 

7.14 SPQ-5.D.1 9.6 9.6.A.1 unchanged 



   

  

 

EK Migration for Topics 9.6 - 9.10 to become 9.7 - 9.11 

d EK Migration: Topics 9.6 and 9.10 

Old Topic Old EK Code New Topic New EK Code EK Text 

9.6 ENE-5.B.1 
ENE-5.B.2 9.7 9.7.A.1 

9.7.A.2 unchanged 

9.7 
ENE-6.A.1 
ENE-6.A.2 
ENE-6.A.3 

9.8 
9.8.A.1 
9.8.A.2 
9.8.A.3 

unchanged 

9.8 
ENE-6.B.1 
ENE-6.B.2 
ENE-6.B.3 

9.9 
9.9.A.1 
9.9.A.2 
9.9.A.3 

unchanged 

9.9 

ENE-6.C.1 
ENE-6.C.2 
ENE-6.C.3 
ENE-6.C.4 

9.10 

9.10.A.1 
9.10.A.2 
9.10.A.3 
9.10.A.4 

unchanged 

9.10 ENE-6.D.1 9.11 9.11.D.1 unchanged 



  
   

 
 

e Update  to Skill 4.A 

4.A Explain and/or predict chemical 
properties or phenomena (e.g., of atoms 
or molecules) using given chemical 
theories, models, and representations. 



5 
AP Classroom Updates 



AP Classroom Updates 

a Updated Topic  Videos 

b Question Bank Updates 

c Practice Exam Updates 



  

  

 

a Updated Topic Videos 

• All titles and text updated to match new CED 

• New Topic Video for Topic 9.6 (Free Energy of Dissolution) 



   

  

 
 
 
 
 

  
 
 

 

b Question Bank Updates 

• All questions recoded to new CED 

• Progress Checks updated (Units 7-9) 

• “Option Type” on MCQs 
 Diagram 
 Chemical Reaction Equation 
 Numerical/Mathematical Expression 
 Text 

• All MCQs are now 4 options 
 pre-2014 items 
 Source: “Summative Practice” 

• Retired 25 duplicate MCQs 



 

  

  

  

c Practice Exam Updates 

• 2017 and 2018 International Practice Exams become Source: “AP Exam” items 

• 2019 International Practice Exam becomes Practice Exam #1 

• New Practice Exam #2 will be added in Fall 2024 

• 2024 International Exam becomes Practice Exam #3 (released Spring 2025) 



  

 

 

  

What is NOT Changing 

1 Exam Structure  

Number of questions 

Timing 

Percentage of Units and Skills assessed 

2 Scope of the Course 



Thank You! 

Jamie Benigna 
jbenigna@collegeboard.org 

mailto:jbenigna@collegeboard.org


 
  

Appendix: 
Specific Detail of Changes 

to EKs and Other Text 



 
    

    
 

 
 

     
 

  

 
 

 

  
 

 
 

 
  

Remove references to Big Ideas. 

Updated Essential Questions: 
• How can the same element be used 

in nuclear fuel rods and fake 
diamonds? 

• How can large quantities of objects 
be counted by weighing? 

• If atoms are too small to be 
observed directly, how do we know 
how they're structured? 

• Why does the periodic table have 
the shape that it does? 

Reword: "Macroscopic systems involve 
such large numbers of particles that 
they require the units of moles to 
translate between this and the 
particulate scale. The organization of 
the periodic table reflects the 
periodicity of element properties as a 
function of atomic number." 



  
    
    

 

Rephrase: 
Pure substances contain atoms, molecules, 
or formula units of a single type.  Mixtures 
contain atoms, molecules, or formula units 
of two or more types, whose relative 
proportions can vary. 



 

 
 
  

 
  

  
  

 

  

  
   

   

Add “ground-state” before electron configuration 

1.5.A 
Represent the ground-state electron 
configuration of an element or ions of an element 
using the Aufbau principle. 

1.5.A.3 
In atoms and ions, the electrons can be thought 
of as being in “shells (energy levels)” and 
“subshells (sublevels,” as described by the 
ground-state electron configuration… 

Remove Rationale from Exclusion Statement, 
and label as “Exclusion Statement:” 

Exclusion Statement: The assignment of 
quantum numbers to electrons in subshells of 
an atom will not be assess on the AP Exam. 



 

 

 
  

 

 

Add “ground-state” 

SAP-1.B 
Explain the relationship between the 
photoelectron spectrum of an atom or ion and: 
i. The ground-state electron configuration of 

the species. 
ii. The interactions between the electrons and 

the nucleus 

Add "relative” before “height” 



   
    

 
   

   
  

   
   

  
  

 
  

  

Rephrase: 
"The organization of the periodic table is 
based on patterns of recurring properties of 
the elements, which is explained by patterns 
of ground-state electron configurations and 
the presences of completely or partially filled 
shells (and subshells) of electrons in atoms." 

Rephrase: 
"Trends in atomic properties within the 
periodic table (periodicity) can be predicted by 
the position of the element in the periodic 
table, and qualitatively understood using 
Coulomb’s law, the shell model, and the 
concepts of shielding and effective nuclear 
charge. These properties include:" 



 
    

 
  

 

Rephrase: 
"Typical charges of atoms in ionic 
compounds are governed by the 
number of valence electrons and 
predicted by their location on the 
periodic table." 



  

  

 

    
  

 
    

 

Remove references to Big Ideas. 

Updated Essential Questions: 
• How are molecular compounds 

arranged? 
• Why are some bonds easier to 

break than others? 
• In what ways does a diagram 

drawn on paper accurately 
reflect the structure of a 
molecule? In what ways does it 
not accurately reflect the 
structure? 



 
    

 
  

Add “internuclear distance”, 

SAP-3.B.1 
A graph of potential energy versus the 
distance between atoms (internuclear 
distance) is a useful representation… 



 
    

 

 
   

  
   

   
 

Add “significantly” 

2.4.A.2 
Interstitial alloys form between atoms of 
significantly different radii… 

Add “(e.g., ” 

2.4.A.2 
Substitutional alloys form between atoms of 
comparable radius, where one atom 
substitutes for the other in the lattice. (e.g., in 
certain brass alloys, other elements, usually 
zinc, substitute for copper.) 



  
   

   
 

    
  

Add types: 

i. Molecular geometry (linear, trigonal 
planar, tetrahedral, trigonal pyramidal, 
bent, trigonal bipyramidal, seesaw, T-
shaped, octahedral, square pyramidal, 
square planar) 

Rephrase: 

vi. Hybridization of valence orbitals for atoms 
within a molecule. 



 Replace “structural” with “geometric” 



  

   
 

 
    

 
  
  
   

   
  

 
   

 

Remove references to Big Ideas. 

Updated Essential Questions: 
• How do interactions between particles 

influence the properties of pure 
substances and mixtures? 

• Why does the smell of perfume only last 
for a short time? 

• Why can you swim in water, but you 
can’t walk through a wall? 

• How does the spacing and motion of 
particles relate to a substance’s state of 
matter and the properties of gases? 

• How can you determine the structure 
and concentration of a chemical species 
in a mixture? 

Rephrase: 
“…to the attractive forces between 
particles.” 



   

   
  

   

 

Add “(i.e., in a molten state)” 

Rephrase: 
“These are only formed from nonmetals 
and metalloids: elemental (e.g., diamond, 
graphite) or binary compounds (e.g., 
silicon dioxide and silicon carbide).” 

Replace “broken” with “overcome completely” 



   
        

  
 

Rephrase: 
“Therefore, the partial pressure of a gas 
within the mixture is proportional to its mole 
fraction, (X), and the total pressure of the 
sample is the sum of the partial pressures.” 



  Replace “and” with “and/or” 



  
 

 

 
 

Add “The resulting chromatogram can be 
used to infer the relative polarities of 
components in a mixture.” 

New LO: 

3.9.A 
Explain the results of a separation experiment 
based on intermolecular interactions. 



    
  

    
  

    
  

  
  

    

Add “To ensure the maximum sensitivity of 
measurement, the spectrophotometer is 
typically set to the wavelength of maximum 
absorbance (optimum wavelength) for the 
species being analyzed.” 

Rephrase: 
“The molar absorptivity, ε, reflects how 
strongly a chemical species absorbs light at 
a specific wavelength. The path length, b, 
and concentration, c, are proportional to the 
number of light-absorbing particles in the 
light path.” 



 
   

  
 

Remove references to Big Ideas. 

Updated Essential Questions: 
• What makes fireworks explode? 
• In what ways can a chemical 

change be described and 
documented? 

• How can you predict that a 
chemical reaction will generate 
enough product? 



 Add “…and charge are conserved…” 



 Replace “concentration” with “amount” 



Add “(redox)” 



  

  

 
 

  
  
 

 
 

Remove references to Big Ideas. 

Updated Essential Questions: 
• Why are some reactions faster 

than other reactions? 
• Why are some medications taken 

every 8 hours and others once a 
day? 

• Why is food stored in a 
refrigerator, but bread dough is 
kept in a warm place to rise? 

• How can the speed of a reaction 
be controlled by understanding 
the collisions that occur on the 
particle level? 



Add “over time.” 



Replace “molecules” with “particles” 



  

Replace “molecular” with “particle” 

Replace “energy barriers” with “the activation 
energy requirements” 



  
 

   
   

 

Add “The rate of an elementary reaction is 
temperature dependent because the 
proportion of particle collisions that are 
energetic enough to reach the transition 
state varies with temperature. The 
Arrhenius equation…” 



  
 

Rephrase for consistency: 
“…(such as pre-equilibrium)…” 

Retitle: “Pre-Equilibrium Approximation” 



  

  
  

    
    

    

 
  

  

  
  

Remove references to Big Ideas. 

Updated Essential Questions: 
• Why is energy released when liquid 

water becomes an ice cube? 
• Why does your skin feel cold when 

water evaporates off of it? 
• How does a thermal energy transfer 

affect temperature, states of matter, 
and chemical bonds? 

• How can energy changes be 
tracked and measured when energy 
can’t be seen? 

• Why do combustion reactions that 
form carbon dioxide release 
energy? 

Replace “Thermodynamics” with 
“Thermochemistry” 



 

 
 

  
   

    
    

   
 

Add EK: 

6.4.D.7 
In calorimetry experiments involving dissolution, temperature 
changes of the mixture within the calorimeter can be used to 
determine the direction of energy flow. If the temperature of the 
mixture increases, thermal energy is released by the dissolution 
process (exothermic). If the temperature of the mixture 
decreases, thermal energy is absorbed by the dissolution 
process (endothermic). 



   

 

 

Add: “Similarly, the molar enthalpy of fusion 
can be used to calculate the energy absorbed 
when melting a substance and the energy 
released when freezing a substance.” 

Change “heat” to “enthalpy” 



 

 
   

   
     

  

   
 

 

     
    

       
    

   

Move EK from Topic 6.9 to Topic 6.6 as 6.6.A.2: 

ENE-3.D.1  6.6.A.2 
When the products of a reaction are at a different 
temperature than their surroundings, they exchange energy 
with the surroundings to reach thermal equilibrium. Thermal 
energy is transferred to the surroundings as the reactants 
convert to products in an exothermic reaction.  Thermal 
energy is transferred from the surroundings as the reactants 
convert to products in an endothermic reaction. 

Add EK 

6.6.A.3 
The chemical potential energy of the products of a reaction 
is different from that of the reactants because of the 
breaking and forming of bonds. The energy difference 
results in a change in the kinetic energy of the particles, 
which manifests as a temperature change. 



  

    
      

    
      

     
        

      
       

          

    
         

    
      

 
      

     
   

Moved ENE-3.D.1 to Topic 6.6 as 6.6.A.2 

Reorganize and Add EKs: 

6.9.A.1 
Many processes can be broken down into a series of steps. Each step in the 
series has its own energy change. 

6.9.B.1 
Because total energy is conserved (first law of thermodynamics), and each 
individual reaction in a sequence transfers thermal energy to or from the 
surroundings, the net thermal energy transferred in the sequence will be equal 
to the sum of the thermal energy transfers in each of the steps. These thermal 
energy transfers are the result of potential energy changes among the species 
in the reaction sequence; thus, at constant pressure, the enthalpy change of 
the overall process is equal to the sum of the enthalpy changes of the individual 
steps. 

6.9.B.2 
The following are essential principles of Hess's law: 

i. When a reaction is reversed, the enthalpy change stays constant in 
magnitude but becomes reversed in mathematical sign. 

ii.  When a reaction is multiplied by a factor c, the enthalpy change is multiplied 
by the same factor c. 

iii. When two (or more) reactions are added to obtain an overall reaction, the 
individual enthalpy changes of each reaction are added to obtain the net 
enthalpy change of the overall reaction. 



  

   
 

   

   
 

   

 
 

    

  
   

  
    

  

Remove references to Big Ideas. 

Updated Essential Questions: 
• How are the rates of forward and reverse 

reactions related to the direction that a 
reversible reaction proceeds? 

• How can the composition of a mixture at 
equilibrium be predicted? 

• How can an equilibrium system be manipulated 
to maximize product yield? 

• Why do paramedics administer pure oxygen to 
people with carbon monoxide poisoning? 

• What factors influence the degree to which a 
salt will dissolve? 

Adjusted from ~14-16 class periods to 
~13-15 class periods 

Add: “The dissolution of a solid in a solvent can 
also be understood by applying the principles of 
chemical equilibrium because it is a reversible 
reaction. The relationship between salt solubility, 
pH, and free energy will be encountered in 
subsequent units.” 



       
 

Add “the law of mass action indicates that the 
equilibrium expression for (Kc, Qc) is…” 

Add “partial” 



 

 
       

   
      

      
  

   

Add EK 

7.7.A.2 
When Q < K, the reaction will proceed with a net consumption 
of reactants and generation of products.  When Q > K, the 
reaction will proceed with a net consumption of products and 
generation of reactants. When Q = K, the system is at dynamic 
equilibrium; both forward and reverse reactions proceed at the 
same rate, and the proportion of reactants and products 
remains constant. 



 

 
    
   

 

Add EK: 

7.11.A.4 
The molar solubility of one or more species in 
a saturated solution can be used to calculate 
the Ksp of a substance. 



  

 
    

   
    

   
  

    

   
  

 
   

 

  

Remove references to Big Ideas. 

Updated Essential Questions: 
• How is pH related to the concentration and 

strength of an acid, a base, or a mixture of 
them? 

• How does acid or base strength relate to the 
concentrations of reactants and products when 
a system reaches equilibrium? 

• Why are some acids stronger than others? 
• How does your body maintain pH balance? 

Adjusted from ~14-15 class periods to 
~14-16 class periods 

Rephrase: The half-equivalence point is a helpful 
reference point to visualize ratios of acid/conjugate 
base, particularly when combined with particulate 
representations.. 

Rephrase: Students may also struggle to 
understand what is represented in different types of 
titration curves. 

Moved to Unit 7 

Add: “…or 
weak base-
strong acid” 



   

     
   

   
    

 

Add “and the conjugate base of the acid.” 

Rephrase: 
“As such, the concentration of OH− in a 
strong base solution is equal to the initial 
concentration of a group I hydroxide and 
double the initial concentration of a group II 
hydroxide, …” 



 

 
   

 
   

     
     

  
      

  
 
  

  
     

 

  
 

  
    

Add EK: 

8.3.A.6 
For any conjugate acid-base pair, the 
acid ionization constant and base 
ionization constant are related by Kw: 
EQN: Kw = Ka x Kb 
EQN: pKw = pKa + pKb 

Rephrase: 
“Weak acids react with water to produce 
hydronium ions. However, only a small 
percentage of molecules of a weak acid 
will ionize in this way. Thus, the 
concentration of H3O+ is much smaller 
than the initial concentration of the 
molecular acid, and the vast majority of 
the acid molecules remain un-ionized.” 

Add “The percent ionization can also be 
calculated from the initial concentration of 
the acid (base) and the equilibrium 
concentration of any of the species in the 
equilibrium expression.” 



 

    
   

    
      
    

  

  

 
 

  
   

Add EK: 

NEW 8.5.A.4 (move current SAP-9.E.4 to 8.5.A.5) 
At the equivalence point, pH is determined by the major 
species in solution.  Strong acid and strong base titrations 
result in neutral pH at the equivalence point.  However, in 
titrations of weak acids or weak bases, some species 
present at the equivalence point can undergo proton-
transfer reactions with the surrounding water, producing 
basic or acidic solutions. 

Add introductory clause, 
SAP-9.E.2 
“At the equivalence point for titrations of monoprotic 
acids or bases, the number of moles…” 



 

  

    
     

  
   

Reassign SAP-9.E.4 as 
8.5.A.5 

Updated Exclusion Statement: 
Computation of the concentration of each species 
present in the titration curve for polyprotic acids will not 
be assessed on the AP Exam. Such computations for 
titration of monoprotic acids are within the scope of the 
course (see 8.4.A.2 and 8.4.A.3), as is qualitative 
reasoning regarding what species are present in large 
versus small concentrations at any point in titration of a 
polyprotic acid. 



 

    
  

     
 

Add EK: 

8.7.A.3 
To ensure accurate results in a titration 
experiment, acid-base indicators should 
be selected that have a pKa close to the 
pH at the equivalence point. 



   

  

Rephrase: 
“…is a weak acid, a weak base, or the 
hydroxide ion.” 

Renumber as Topic 8.11 



  

  
   

  
  

  
   

 
  

 
   
 

Remove references to Big Ideas. 

Updated Essential Questions: 
• Why do some chemical reactions occur 

without intervention, but others require 
the input of energy? 

• How can we determine the conditions 
under which a chemical or physical 
transformation is likely to occur? 

• How is electrical energy generated 
using chemical reactions? 

Rephrase: 
“Students are introduced to entropy as a 
factor that is necessary to explain why 
some endothermic reactions occur in spite 
of the higher energy that products may 
have in these changes. 



Add “(standard molar entropies)” 

Add “standard” 



Add “under standard conditions.” 



 
 

Rephrase: 
b. Mass of material removed from or deposited on 
an electrode (such as in electroplating) 
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