%

GENERAL®
CHEMISTRY

CASTROSANTO e MAAPE ¢ ALVAREZ « RAMOS e GRIJALDO

IMPORTANT REMINDER

ALS WILL STRICTLY BE FOR REFEREM

SERIES EDITOR
JAIME D.L. CARO PH.D.



TABLE OF CONTENTS

havior and properties of substances? 1

do you use it to understand intermolecular forces? &

Defining the Kinetic Molecular Theory of Liquids and Solids 6
Describing and differentiating the types of intermolecular forces 6

LESSON 2: What are the properties of liquids? How do liquids’
ntermolecular forces affect these properties? 17

Describing the properties of liquids 18
Explaining the properties of water using intermolecular forces 22

SSON 3: What are solids? How do you classify them? 33

Classifications of solids 33

Calculating the lattice energy of crystalline solids and the
Sorn-Haber-Fajans cycle 36

Crystal defects 38

SSON 4: What are the Different Phase Changes? How do you

epresent them? 47
Phase Change 47
Phase Diagram 49
SSON 5: What are solutions? 57
Defining solutions and the different types of solutions 58
‘How solutions form 59
Describing and comparing concentration units 60
‘Solution stoichiometry 61
=actors affecting solubility 63
Philippine Copyright 2021 ') o ey Sk

ODULE 1: How do intermolecular forces affect the

SSON 1: Whatis the kinetic moleculartheory of liquids and solids?

vii



LESSON 6: What are colligative properties? 7

Colligative properties 71
Boiling-point elevation T
Freezing-point depression 75
Osmotic pressure 77
Electrolytes and Non-electrolytes 80

MODULE 2: What are the principles of
thermochemistry and calorimetry and how are
they applied? 89

LESSON 7: What are the energy changes in chemical
reactions? 93

LESSON 8: How is heat involved with chemical and physical

changes? 103
The concept of enthalpy and enthalpy change 103
Enthalpy changes for chemical reactions 105
Standard enthalpy changes 106
Calculations using enthalpy changes 106
Energy level diagrams 110

LESSON 9: What is Entropy and Gibbs Free Energy? How can you
say if a process is spontaneous? n7

Defining Entropy and predicting how the entropy of a system

changes 18
The Second Law of Thermodynamics in terms of Entropy 122
Predicting how the Gibbs Free Energy of a process increases or

decreases 124
Using Entropy, Enthalpy and Gibbs Free Energy to predict the

spontaneity of a process 125
Gibbs Free Energy and Chemical Equilibrium 126

2

V'iii R i vreg - it Philippine Copyright 2021




SON 10: What is calorimetry? What are its variations and
pplications? 133

Calorimeters 135
Constant-Pressure Calorimetry 136
Constant-Volume Calorimetry 137

ODULE 3: How does a chemical reaction

ehave as a function of time and what affects its
ogression? What happens when a reaction is in
}quilibrium? 147

SON 11: How do you determine how fast a reaction goes? 153
Experimental determination of reaction rate 154

Jefining the rate constant, instantaneous rate, and average rate 155
Determining the factors that affect reaction rate 158

ESSON 12: How do you explain the effect of concentration and
perature on reaction rate? 163

he effect of reactant concentration on reaction rate 164

Showing the relationship between reactant concentration and time
using the rate law expressions 169
The effect of temperature on reaction rate 175

alysis and the different types of catalysis 179

"SSON 13: What is chemical equilibrium? How can you say if a
ion is in equilibrium? 185

Defining ‘equilibrium’ 186
Xpressing chemical equilibrium reactions using the equilibrium
anstant 186

ogeneous and heterogeneous equilibria 190
ilibria problems involving more than one reaction 192
2dicting the direction of a reaction 194

Philippine Copyright 2021 9 it e 38 ix



LESSON 14: How do you predict shifts in equilibrium? 203

Le Chatelier’s Principle 203
Effect of the changes in concentration 204
Effect of changes in volume and pressure (for gaseous reactions) 205
Effect of change in temperature 207

MODULE 4: What processes underlie the way acids
bases, salts, buffers, and redox reactions work?

What makes substances ‘soluble’? 213

LESSON 15: What are acids and bases? 217
Acids and bases according to Arrhenius, Brgnsted, and Lewis 217
The acidic and basic properties of water 221
pH - a measure of the acidity of a substance 222

LESSON 16: How can you say if an acid or base is strong or

weak? 229
Describing the strength of acids and bases 230
Predicting the strength of acids based on their molecular structure 233
Describing weak acids and acid ionization constants 235
Predicting the acidity or basicity of salts produced from the reaction of
an acid and base 239
pH Indicators 244
Introduction to titration 245

LESSON 17: What are buffers? 251
The relationship between ionization constants of acids and their
conjugate bases 252
Describing buffer solutions * 253

X Q e ot g Philippine Copyright 2021



SSON 18: What does solubility mean? How do you solve
blems related to solubility equilibria?

Solubility equilibria for ionic compounds
Solubility product and solubility

Predicting whether a precipitation reaction quI occur in an aqueous
solution

General rules concerning the solubility of compounds
Effect of pH on solubility

SON 19: What are redox reactions? How do you
ance them?

Oxidation states
Redox reactions

SON 20: What is electrochemistry and what are some of
applications?

Calvanic cells
iting balanced overall cell reactions involving a Daniell cell

taneity of redox reactions: Free energy change
oring in the equilibrium constant

rochemistry of some common batteries

osion

tions in some commercial electrolytic processes

Philippine Copyright 2021 B Abiong Uig s gue spotan

263

264
265

270
271
273

281

282
286

301

302
303
304
306
312
313
314
318
319

325
331

xi



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6

