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“Educationis
the most
powerful tool
which you can
use to change
the world.”

— Nelson Mandela

HMH Modern Chemistry® empowers
teachers to deliver effective, engaging, and
motivating instruction with an abundance
of print and digital resources, including rich

multimedia, animations and simulations.

Try it now! 1 Goto:  preview.hrw.com

2 Enter Sample Word: | HSNASC17 |

Dashiboard
Enter your registration information, select

3 “Register” and follow the on-screen instructions
to receive your credentials and get started

A Dashican

mySmartPlanner Resources

Ty, Jun 18 2016

LN

Dashboard

Classrooms using Modern Chemistry © 2017 will now have the
benefit of the new and improved online interface provided by
the HMH Dashboard. This also includes mySmartPlanner,
enabling teachers to combine calendar functionality with
curriculum mapping and program resources.

#HMHScience



Everything you need—now in one convenient online location!

The Interactive Online Edition gives students and teachers 24 /7 point-of-use
access to all program components.

O
Q)
Why it Matters Solve It! Cards Learn It! Videos i
Each chapter opens with a dynamic Portable reference cards offer quick Tutorial videos walk students -
video that relates the content to access to strategies for solving through challenging problems
everyday life. almost any chemistry problem. and offer tips for success.

2% - Homg @} Help ?  HMH Online Learning € Logout X
{Moder.

ChemistLy./

Chapter 2: Measurements and Calculations v |l Chapter Opener Houghton Mifflin Harcourt

eBook Student Resources Teacher Resources Student Premium Teacher Premium

) o R

O Leam It!
3 O solve It!

© sample Problems
Chap:er 2 \'/h‘\ It Matters: Measurements and A
Calculations @ ° Interactive Demonstrations

© smart Grapher

, . Animations and Simulations %?

measurement and 2

istrates sextants and GPS
I jon 2 © Animated Chemistry

* Section'2.3: Accuracy and Precision
@ Multimedia Labs and Activities with Answers

(%
© virtual Labs J

‘ * Chapter 2: Using Units and Measurements « Section 2.3: Slgnificant Figures

|

Virtual Labs Animated Chemistry
Students can conduct meaningful experimentsin a Animations and simulations help students
simulated lab or field setting without the expense, time, visualize and comprehend complex concepts.

or risk of traditional lab settings.

‘Modern ASO

L
ChemistryZ ) HMH
for the NGSS * .
NGSS* Correlations
Science, Grade 9-12 ‘Standards and Resources 2
I, C°'r<'2tions both online and
B oo in the TE facilitate standards
b The ire and interactions of matter at the bulk scale are determined by electrical forces within N 1
and between atoms. (H5.P51.9) (secondary 0 HS-PS2.6) implementation.
PEHS-PS13 Student Edition, p. 183
Section 6.3: Differences in atiraction strength give ionic and molecular compounds different
oci properties.
». NEXT GENERATION
T S 6.3: lonic Bonding and lonic Compounds e
o
6.4: Metallic Bonding 5
ion, pp. 185
- —— Section 6.4. Metall Bonding STANDARDS

PEHS.PS15 Molecular Geometry

PEHSPS16 Edition, pp. 1

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners that
developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product.




Print components
and for easy access

HMH Modern Chemistry enables you to reach all learners by providing time-saving, easy-
to-use resources to help students of all abilities achieve understanding and success.

] Student Edition
M odemnm Offers features that make chemistry concepts

‘ hem Str more accessible, such as highlighted
vocabulary, problem-solving support, and

Sarquis + Sarquis references to online student support tools.

'V Plan and Prepare Ma“er ?nd “S
Properties

Teacher Edition

Packed with a wide variety of
strategies to help all students
master chemistry concepts, plus
extended learning opportunities
for advanced students.

Meet the Authors

Dr. Jerry Sarquis and Mickey Sarquis were both
professors in the Department of Chemistry at
Miami University in Oxford, Ohio. These renowned
authors were motivated to contribute to Modern
Chemistry because they had a desire to give back
to the community, and they wanted to influence
students whom they couldn’t even see, through
the unfolding of a textbook and all the resources

IP)r.:erry SEarqgls, :_A'Ck.ey iahrqu.ls, Professor that support such a book. Jerry and Mickey Sarquis
o es'sor mer:tu; me”mf en,mSt,ry o got into teaching because of their love of learning,
Chemistry Education, Education, Miami University

and the more they taught, the more they learned

Miami University from their interactions with their students.

#HMHScience
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Interactive Reader and Answer Key

Interactive Reader

A write-in worktext that provides all of the essential
content and vocabulary of the Student Edition ata
reading level one to two grades below the text. A great
resource for students of all ability levels, the Interactive
Reader is both a core instructional tool for struggling
students and a useful study guide for all students.

The Answer Key provides teacher notes and answers for
every section of the Interactive Reader.

AN
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Houghton
w

Harcol

Modemn
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'ing Design Guide

urt

Engineering Design Guide

Student Edition and Teacher Edition

This Engineering Design Guide provides an overview of
the engineering design process, along with activities
and checklists that can help foster students’ critical-
thinking and problem-solving skills. For curriculums
aligned to NGSS*, this guide can also help support the
engineering-related Performance Expectations.

TEACHER EDITION AN

Modern

Chemistry

Performance Expectations Guide

Performance Expectations Guide
Student Edition and Teacher Edition

Designed to integrate easily into any curriculum, a
separate Performance Expectations Guide is
available to ensure that students meet the NGSS
Performance Expectations. Also included is an
overview of NGSS and teacher tips for integrating
each activity into the classroom.

NEXT GENERATION

SCIENCE

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners
that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product. 5




Print and Digital Tools that
and

HMH Modern Chemistry offers the latest print and multimedia resources that speak directly to
your students in a visual language they understand—ensuring that they will stay engaged.

Thmg EXplainer AEUEa”J?S.‘?.SG IS MADE OF "~
Through an exclusive partnership with author and Internet ’
sensation Randall Munroe, HMH has incorporated highly
engaging and educational material from Randall’s latest book,
Thing Explainer, into our print and digital editions. Randall’s
webcomic style, as seen on xked.com, humorously explains
complex topics in easy-to-understand language.

AY
HMH Field Trips

powered by

(¥ Google Expeditions

As a Google® content partner, HMH® has developed K-12
field trips for Google Expeditions. Using a virtual reality
viewer—like Google Cardboard™—and a smartphone,
students are swept away into immersive virtual worlds
where learning and engagement are maximized. These
virtual field trips are 3D, 360-degree panoramas from
fascinating locations, directly tied to science content! An
HMH Teacher Guide provides ideas for incorporating the
Expeditions into your lessons, as well as tips on how to guide
and customize the experience.

On the Job STEM Videos

As part of our Premium, Hybrid, Digital Enhanced,
and Class Set offerings offering, HMH now includes
29 On the Job STEM videos that profile STEM
careers in today’s fastest-growing industries. Our
energetic hosts shadow passionate professionalsin a
. day “on the job.” These short segments are
k, g‘;‘r:‘:d'i’gfgngmen i liaah inspirational and entertaining with the hosts actually
- ¢ performing parts of the job! These videos will
motivate students to enter emerging STEM fields.

#HMHScience
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MATTERS Solutions

Why It Matters Videos

Seventeen chapter-introductory
videos are an effective way to begin
a new topic of chemistry studly.
Each video is designed to take the
content of the chapter and relate it
to everyday objects or situations

that are familiar to students. ! -
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Relationship between Pressure, Force, and Area 87

Teaching Visuals PhET Simulations Interactive Whiteboard

Digital versions of key illustrations and Interactive online simulations Resources

diagrams are ideal for whole-class produced under Creative Commons IWB resources include interactive

instruction. licensing by the University of Colorado teaching visuals and content-
at Boulder. They provide fun, reinforcement lessons for each chapter
interactive, research-based of the textbook in SMART Notebook™ and
simulations of real-life phenomena. Activinspire®Flipchart formats.

VWMM ‘Carbon Dloxide (€0

1
|

amfor 0,

\

e

Animated Chemistry

I Each Animated Chemistry simulation includes
three parts—an overview of the concept, an
interactive simulation, and an assessment.

171
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Unparalleled resources for

Students approach chemistry with a wide variety of skills and levels of preparation.
HMH Modern Chemistry provides you with the tools you need to help all students succeed.

©) PREMIUM Content
Find all of your resources online at HMDScience.com.

} @ Specialized Support

= Chapter Summary Audio Files

. °
Tesson with the Why It Matters Video: Gases. © Solve It Cards

Lobs and Demonstrations ample Problom Sats
Go Online for Materials Lists and Solutions Lists. Qi tiotlem et

csnaish

) | cusacus
CHSBS, RSS2

© WebLinks

CHaBG2, st

sl

sl

. s b,
' Lab: Why Are The Fish Dying? (Open | GHIEKS 8 Gh1exs 6
ncuin)

The wrap margin includes a Differentiated e B e T
have students report back to their original,
. ) q o Have students do a jigsaw activity to intro- P ginal,
numbered group, teaching the group what
Instruction feature with a wide variety of ceindeae e ne e e
g 9 Divide Section 1of this chapter into 3 or 4
strategies to help all students master chemistry R RO B e @G
i L. student in a group a letter designation in
addition to their group number, For example, a
concepts. Material categories include Below B e el
5 ® . students from all groups discuss and deter-
Level, English Learners, Pre-AP”, and Inclusion. mine the major concepts within part A of the
section. The B students will do the same with

part B, and so on

N o D

Chapter and o
SeCtion StUdy GUide MIXED REVIEW

The student worksheets in this
guide cover the contentin

CHAPTER 11 REVIEW,

Gases

each section of the textbook
using a variety of
questioning strategies.

SECTION 1
SHORT ANSWER Answer the following auestions inthe space provided.

! force . Fora constant force, when the surface area

©
(@ 100 Nm?
Fadry gas thatis collcted

PROBLEMS Wit the
space prov
3. Convert

#HMHScience

Teacher Edition

The Instruction and Intervention feature
located in each chapter of the Teacher Edition
provides strategies for every lesson to assist
you in helping students with a wide range of
needs. To simplify lesson planning, these
support pages at the beginning of each chapter
provide a full listing of the activities and
classroom resources available for each section.

Gases and Pressure

Plan and Prepare ¥

Classroom Catalyst

Misconception Alert!

Gases 341

Interactive Reader
Audio Files

The entire Interactive Reader
has been professionally read
and is available to students to
help bolster learning
comprehension.

q



soLuTIoN Using the Ideal Gas Law
TR

a n d = J 0
Trodem1y niyze | Pan 3 Solve 3 CheckYourMork)  WrapUp

What 1;71[19 pressure m;;g;ﬁipheres exerted by a 0.500 mol sample of nitrogen gas Work History
. Now analyze the last given. What kind of quantity is 298 K? |
Nearly half of the sample problems in HMH " =
. N volume, ¥ temperature, T '3 ;
Modern Chemistry have been refreshed to give ’ - m
mass, m pressure, P
: A
even the most loyal program users something L m
new and different to challenge and strengthen E'
their students’ problem-solving skills. :E'
C By ol 6
Solution Tutor " U0k “« » pa
Guides students step-by-step through selected problems, ; S JZ>
recognizes their error patterns, then provides hints and A , o
targeted remediation to improve their problem-solving skills. o
A
\ L < o
w
Sl ity E m
In an automobile storage battery, a mass of 375 g of sulfuric acid (H,50,)is dissolved in 893 g of water. Find the g
m::l:j:i:\::::n of the solution. The molar mass of H,S0, is 98.1 g/mol. m
mass of solute =B75g|  mass of solvent=B93g|  formula of solute =H, SO, | O
=
molar mass of H,SO, =P8.1 g/mol|  molal concentration of the solution = 2| S AN Stiatemic Parices (Sutiel Probie ) <
ace to se e conversion equal & | o mass Cu= number of moles x molar mass o
i = pleaicux Jromacn
mole Cu
2 = : i 3.50 mol Cu x bf:zgcfu
- —222g¢Cu

CHECK YO R WORK significant figures, units

You placed 1 out of 3 values correctly.

Try Again

“ ¢ D20 - »

Learnlt! Video
HMHScience.com

)

Interactive Demonstrations

Each sample problem in the textbook has an accompanying
Interactive Demonstration that walks through the steps

of solving that type of chemistry problem. The Try It Yourself

feature helps students apply what they have learned. Each
includes a full audio narrative.

Sample Problem Sets
These skill worksheets provide problem-solving strategies

and an extensive bank of student practice problems for every

type of chemistry problem in the textbook.

Skils Worksheet Name Chss Dae

le Problem Set

Sample Problem Set continued

The Ideal Gas Law If you have volume units other than liters or pressure units other than
I

atmospheres or Kilopascals.

General Plan for Solving Ideal-Gas-Law Problems.

atmospheres or kilopascals, it is best to convert volume o liters and pressure to

Learn It! Videos

Forty professional tutorial videos walk students
through challenging chemistry problems, with
tips and strategies for success.

Solve It! Cards

These printable and portable reference cards
provide students with quick access to effective
problem-solving strategies and guidelines.

Cards

HMHScience.com




Wide-ranging support for
and

Your students will get the most out of their reading with numerous print and
multimedia point-of-use resources that enable them to build understanding
and retain more information on key concepts.

Student Edition

Big Ideas in every Chapter Opener & Summary
help students concentrate on key concepts.

BIG IDEA

Acids are substances that
donate hydrogen ions in
aqueous solutions. Bases
are substances that accept
hydrogen ions in aqueous
solutions.

Main Idea Critical Thinking @ CRITICAL THINKING

Chapter content has Critical-Thinking Interpret What is happening to the
been organized questions prompt your volume of the gas as the tempera-
around main ideas. students to think deeply.

ture increases?

‘ RGURE 24 Graphing Charles's Law
l ‘The relationship between temperature in Kelvins and gas volume is N 1oeA P~
| [ T—. ationship bet perature in Kelvins and gas volume s -
for a Gas at Constant Pressure known as Charles’ law. Charles's law states that the volume of  fixed mass Gas pressure and temperature are directly related. Pressure Vs. Temperature
. i fora Gas at Constant Volume
| - of gas at constant pressure varies directly with the temperaturein Kelvins. You have just learned about the quantitative relationship between
A Charles's law s plotted in Fi d may be expressed as follows: volume and temperature at constant pressure. What would you predict
,”‘w - vatrorkek about the between constant

g

| E ‘The value of T'is the temperature in Kelvins, and k is a constant. The ect £
2 o ratio V/T for any set of volume-temperature values always equals the depend on the average kinetic energy of molecules. For a fixed quantity of -
| 3 same k. The foran of Chiatless lave that can bi epphied disectly to most gas at constant volume, the pressure should be directly proportional to H
I ‘ 300 I problems inve is as follows: the temperature in Kelvins, which depends directly on average kinetic £
‘ b energy.
v, v, That predicti b F y kelvin of -
; G prediction turns out to be correct. For every kelvin of tempera ol
Y e w0 Charles’s law ETT ture change, the pressure of a confined gas changes by 1/273 of the 0 100 200 300 400 500
Temperature (K) pressure at 0°C. Joseph Gay-Lussac is credit for recognizing this in Temperature (K
@ CRITICAL THINKING V, and T, represent il conditions. V, and T, representa different 1802. The data plotted in Figure 25 illustratc Gay-{ 1ssac's law: The pres- o i
Interpret What is happening setof conditions.When three of the four values T, V,, T,, and V, are R+ v of gaa it constant yolume varied ilecly with the tameta. Interpret Whatis happening
tothe volume ofthe gas as the known, you can use this equation to calculate the fourth value fora SRR M etematteally, GayeLussac' law s pressed s llows: trthe woliig of s cae st 15
| ‘ temperature increases? system at constant pressure. P=kTorf=k temperature increases?

The value of T'is the temperature in kelvins, and ks a constant that
depends on the quantity of gas and the volume. For a given mass of gas at
Using Charles’s Law constant volume, the ratio P/T'is the same for any set ol pressure-temper-

ature values. Unknown values can be found using the following form.

Sample Problem D A sample of neon gas occupies a volume of 752 mL at 25°C. What

| volume will 50°C Py P
1 Gay-Lussac’s law TET
© AnALYZE Given: V, of Ne =752 mL; LI

T, of Ne = 25°C + 273 = 298 K; T, 0f Ne =50°C + 273 = 323K P, and T, represent nitial conditions. P, and T, representa different

set of conditions.When values are known for three of the four quantities,
the fourth value can be calculated for a system at constant volume.

Unknown:  V, of Nein mL

Because the gas remains at constant pressure, an increase in temperature
“~an increase in volume. To obtain V,, rearrange the equation for

|
| @ cHeck R 2 o
‘ ‘ . N 2 B 17 o b i nevwvolie, V, Sample Problem E The gasina container it a pressure of .00 atm at 25°C. Directions
| ss Wia, on tokeepitinapl
o LB_(@2mLNe328K) . . 52°C. What would at52°Ct
B 298K :
B : : © Anawze Given: P, of gas =3.00atm
of the gas increases a S — .
$ iilliters,as desired. The answer contains the appropri- Ty ol =20l 20 =00 Ty olin =R ATy S K
£ antfigures. Unknown: P, of gas in atm

Because the gaseous contents remain at the cor:stant volume of the container,
PLAI &
‘ » B vihiat will the volime at 100.0°C be in temperature will cause an increast in pressure. Rearrange

b 1w t0 obtain P

Boy, y o

nwith a freely moving cylinder. At 0.0°C,
tature must the gas be heated to occupy a

AL

mage et

g =
1

350  Chapter 11 The Gas Laws 353

\_____________________________________ ____________________________\

‘CHECK FOR UNDERSTANDING Check for Understanding In-text definitions
Assess What advantage does the These reading-comprehension As students study, they’ll

combined gas law have over the three questions help reinforce the find key vocabulary has
individual gas laws? important points of the section. been highlighted in context.

#HMHScience
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Interactive Reader

Interactive Reader

This write-in worktext presents all the vocabulary and essential
content from the textbook in a lower-level, easy-to-read text, with
instructional visuals and frequent comprehension checks. This
unique component is a great tool for all students—the core content
for struggling students and a useful study guide for others.

Electron Configuration
and Periodic Properties

So far, you have learned that elements are armanged in the
periocic table acoording to their atomic mamber. Thre i also.
a

and their alsctron configurations.
In thissscrion, the rlaticnshiip betwesn the periodi v
and electron sonfigurations will be further explored. This
relationship allows several properties of an element to be
predicted simply from its posiion relative to other elements
n the periodic table.

Atomkc radil are related to electron conflguration.
Ideally the size of an atom is defined by th edge ofits
H

s difficult o determine, and can vary under different
canditions. Therefore, to estimats the siza of an alom, the
canditions to which i is subjectad st be described.
Omo way ta dafine the atemic radius i as one-halfthe
distance between the nuci of identical atoms that are
onded together. For eample, a moleaule of chiorine gas
‘aniains fwo afoms of chloring bonded together. The
distance between the 1w shioring mucle is 108 pm.
Therefore, the atomic radius of & i

Chkron
Bty

[ Critical Thinking
1. Apply In s gold block, ndivickual

bondied together throtigh metallc bonding How would
youuse the gold block ta determine the atomic racius
of am atom of gold?

La configuracion

electronica y las

propiedades periddicas

o b i [ T |

nacwnks s

cnon e e
pre=tivnry

2 ousms

Reaction Rates.

You placed § out of 7 terms correctly. Try Again

CliffsNotes® Chemistry
Quick Review

ChemiSfry With a Premium package

purchase, a class set of these
Quick Review study guides provides
essential reinforcement of
R core concepts in an easy-to-
ST ST use format.

P Easy topic-by-topic organization

CliffsNotes

CliffsNotes

P Access hundreds of practice problems
at CliffsNotes.com

2 cmmes

Interactive Concept Maps

Each chapterincludes an interactive,
advanced graphic organizer that shows
the relationships among concepts covered
and helps students develop logical
thinking and study skills.

eBook

This online version of the print Student Edition features
a wealth of built-in tools to help students access the
content, including the chunking of content around Main
Ideas, with frequent comprehension checks, superior
support for problem solving, high-quality instructional
visuals, point-of-use references to online animations,
Problem-Solving tutorials, and virtual labs that make
abstract concepts more concrete. Features include data
persistence, on-page media links, bookmarking,
search, notes, and highlighting functionality.
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Flexible

to Track Student

The comprehensive assessment options located on HMHScience.com bring
together all HMH Modern Chemistry assessment tools into one convenient place,
giving you many choices for the best way to assess your students’ learning.

RLLLS
/ /

I EXAMVIEW:S

ExamView® Banks

A complete ExamView Software Suite includes all assessment
questions for the program and more than 2,300 additional
questions in Bonus Banks.

Name: Claz: Date:

Assessment

Gases

Section Quiz: Gases and Pressure

Inthe space provided, write the letter of the term or phrase that best completes
each sentence or best answers each question.

1. What causes a gas to exert pressure?

a. collisions
b. density

¢. temperature
d. elevation

2. The ST unit for pressure is
a. newton.
b. mm Hg

c. pascal
d. liter
3. The pressute exerted by a gas does nof depend on

a. temperature.
b. volume.

. number of moles present
d. the identity of the gas.

4. At sea level, the average height of mercury in a barometer is
a. 760 mm.
b. 101325 aim
¢ 1.01325Pa
d. Allof the above
5. Standard temperature and pressure are
a. 32 and 10 am
b.0°C and 1 atm.
¢ 10K and 1 atm.
4. 0°F and 1 atm.

Section Quizzes

A 10-question multiple-choice and short-
answer quiz for each section of the textbook.
These are designed for student formative
assessment to aid in remediation.

Name: Class Dute

Assessment

Chapter Test A

Chapter: Chemical Bonding

) of the term
each statement or best answers ach question.

1. The charge on an ion is

a always positive.
b, always negative

. either positive or negative,

d. zero.

2. According to the octet ule, a calcium atom has a tendency to
a_lose one electron.
b.lose two electrons
. gain one electron

d. gain two ¢'--+=-=~ race Class Date

3. Ifa compou potom—

o A positvd

charged a Chapter Test B

b Thenerel

o The comp

d. Several ia Chapter: Chemical Bonding

PART | l .

4. The only prc

1. An ionic bond results from elecrical atiraction between
a_cations and anions
b. atoms.
<. dipoles.
dorbital

2. A nonpolar covalent bond is unlikely when two atoms of different
elements join because the atoms are likely to differ in
a density
b_state of matter
¢ electronegativity
d.polarity.

3. Bond length i the distance between two bonded atoms at
a_ their minimum potential energy
b. their maximum kinetic energy
. their maximum potential energy.
d. one-half the diameter of the electron cloud.

4o draw a Lewis structure, it s nof necessary to know
a which atoms are in the molecule.
b. bond energies.

Chapter Tests A& B

Two full-length chapter tests include multiple-
choice and short-answer questions. Test B is similar
to but more challenging than Test A.

Review and Assessment in
the Student Edition

The Student Edition contains
multiple levels of assessment
from Formative to Summative,
along with helpful review
questions that assess students’
understanding of chapter and
section material.

#HMHScience

Standards-Based Assessment

N 2 FORMATIVE ASSESSMENT

3. How do you decide whether a sample of matter

@ Reviewing Main Ideas I 0 c
is a solid, a liquid, or a gas?

1. a. Whatis the main difference between physical

properties and chemical properties? 4. Contrast mixtures with pure substances.

b. Give an example of each.

2. Classify each of the following as either a physical @ critical Thinking
change or a chemical change. 5. ANALYZING INFORMATION Compare the
& Fasive s ekl oies composition of sucrose purified from sugar cane
e with the composition of sucrose purified from
S e sugar beets. Explain your answer.
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Interactive Review Games

Three different styles of vocabulary and concept review
games help reinforce the material learned in each chapter

PowerPresentations: Standardized Test Preparation
Multiple-Choice, Short-Answer, and Extended-Response questions

that you can use for whole-class review of chapter materials.

. Chapter 11 Standardized Test Prepa

Short Answer

9. The graph on the next slide shows a plot of volume
versus pressure for a particular gas sample at
constant pressure. Answer the following questions by
referring to the graph. No calculation is necessary
What is the volume of this gas sample at
standard pressure?

What is the volume of this gas sample at
4.0 atm pressure?

At what pressure would this gas sample occupy a
volume of 5.0 L?

Online Assessment and Remediation

Short Answer

9. continued

in a fun and engaging format.

Chapter 11

Preview

Answer:
a.20L
b.05L

An advanced, automated assessment and remediation engine enables teachers to assign section quizzes to students.
The assessments are automatically graded, and remediation that uses materials from the program is prescribed.
A post-test is offered to determine student mastery. Critical student performance data are recorded and made readily

available to the teacher.

Individualized Remediation

e - Faase - S -
— == . — -

Ghoose one or more Tutorials, then click the Post-Test tab.

2. Which equation below violates the law of conservation of mass?
2H,+0,—2H,0

KCI+Br — KBr +Cl,
2Fe, O, +3C — 4Fe +3C0,

NaCO, + 2HCI — 2NaCl + H,0 + €O,

-
@ 20t © G

PEELBEBIENAY

Tutorals:

i

I

il

5. Which set of coefficients will balance the equation below?
NaOH + Cu(NO,)2 — Cu(OH) + NaNO,

AR
1221
21,21

21,12

>
n
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m
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Convenient access to

and

HMH Modern Chemistry includes the most comprehensive lab resources with its wide
variety of print and digital lab options for every classroom, along with the most robust
data-analysis strand to help students develop these critical skills.

Laboratory
Experiments

Wide variety of labs located at point of use on
HMHScience.com:

» Editable lab sheets
* Teacher notes and answer keys

» Referenced on Instruction and Intervention
pages in Teacher Edition

QuickLabs
Designed for reinforcement of key concepts using
easy-to-obtain materials

Standard Labs

Focus on experimental skills and application of chapter
concepts through the use of scientific methods

Core Skill Labs

Provide practice of inquiry skills and scientific methods

STEM Labs

Science, Technology, Engineering, and
Mathematics problem-based labs that emphasize
inquiry and the engineering design process

Open Inquiry Labs

Specifically designed to be short project-based labs that
encourage students to collaborate, strategize, construct,
and evaluate a lab challenge of their own creation

Probeware Labs

Labs that use Vernier® probeware and Pasco® probeware
and SPARK® technology

Forensic Labs

Application labs that have students demonstrating
laboratory skills through the exploration of forensic and
applied science scenarios

#HMHScience
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Section 8.2: Evidence for Chemical Change

Type: Core Skill Lab

ClassTime [Nl B 45min

= PrepTime I B 5min
s

Difficulty EECUENEE  General
Affecting Oz Prod s

Labeled Labs

Lab activities are labeled online by class time,
prep time, and difficulty to help teachers choose
appropriate activities to fit their classroom needs.

Name Class Dae
STEM LAB

Allergic to Color

Teacher Notes and Answers
‘TIME REQUIRED Two 45-minute class periods and 15 minutes of a third period
LAB RATINGS Easy =L—2— % tard
Tescher Preparion—2
Student Set
i o)
Name Class Date

OPEN INQUIRY LAB

Studying What You Can’t See

Teamwork
In this lab, you will determine the topography of a distant planet and create a map
of ts surface for the purpose of identifying a good landing site for a spaceship on
an exploratory mission

PREPARATION
Prior o the lab, heat some water. Assemble all nece:

NOTES ON TECHNIQUE
PURPOSE

Determine a distant planet’s unknown surface, using remote sensing and
measuring techniques that are used for objects that cannot be scen.

the s
of dye to come into direct contact with, or become s
TIPS AND TRICKS.
‘This lab works best with pairs of students. OBJECTIVES

SESEGER Hymothaste the type of planetary surface features that will yield a good landing
Design an experiment that uses premade topography surface boxes.
Measure the topography, using remote measuring techniques.

Organize and map data according to location and surface depth

Relate the use of topography data for finding a good landing site for an
exploratory spaceship to the use of indirect evidence.

POSSIBLE MATERIALS
+ aluminum foil

< awl

+ colored pencils

+ crayons

Inquiry labs



S.T.E.M. inthe Student Edition

Select STEM features include an Engineering Design
feature in the Student Edition. This feature encourages
students to follow the engineering design process
and think about problems in an innovative way.

Data Analysis Support for Students

To help students develop the data analysis skills
necessary to collect, graph, and analyze data like
scientists, HMHScience.com includes resources to
support the data analysis lesson in every chapter.

Smart Grapher

Pre-Lab Procedures
This resource provides Teacher

WHYIT'MATTERS

The Gas Laws =
and Scuba Diving

n understanding of Dalton's law and Henry's law is

1)\ essential to sate scuba civing. Dalton's law states
tha the total pressure of a gas mixiure is equal to

the sum of the parial prassures of the componant gases.

8 Henry's taw predicts that the solubilty of a gas ina liuid s
Lo 2diect ction of the patl pressure o that gas

For every 33t of sea water that a diver descends, he or

the increasing weight of water overhead. Most divers use.
compressed ai anks fo beeathe underwater. The ai in these:
fanks. which contains approximatzty 78% rdrogen and 21%
onygen,  the same as the air Bt we breathe. Once the.

pressure leads foan increase in e parial pressures of e
nitrogen and oxygen in 3 as predicied by Dalion's w.

too quickly. As Henry's law predicis, nitrogen becomes less
‘soluble in the blood as the pressure decreases. This

Henry's law predi
wil increase the soubiity of itrogen and axygen in the
divers issuzs and bloodstream.

B The increase in the partial pressure of axygen s oot
&  proviematic under typical diving condtions. because a
¥

B4 tisues and biood. Normall,the excess nitiogen &

s

discharged though the lungs
However,f the diver comes up oo rapidly, the nilragen
‘wil form bubbies i the tissues and biood vessels. This

Foweser, increased

“the bends.”

pr
1o high conoentrations of axygen can resultin oxygen
ity This condition can

‘ocow, including fatigue, dizziness, mremzdm,l
numbines, severe jint pain, and even paralysis For this

system, Divers avoid axygen osiciy by breathing gas
mistures that contain more helium and less oaygen than
compressed air does.

Compressed st mixures contan rogen Thebody does (8%
however

reason,

and

B! presare for a spacewalk? Why are the pregaraions
portant

yrptor
ir gas mistures

ater i
‘25 relateq 10 gas laws? Based on your fesearch, sugoest

new of improved features in spacesuits or other equipment IR

that contain kess nogen than compressed air oes.

Scientific Reasoning Skill Builder
Over 100 exercises that strengthen students’ scientific-reasoning skills.
Sample topics include classifying and categorizing, cause-and-effect
relationships, hypothesis, generalizations and analogies, and

summarizing and reviewing.

Graphing
Calculator Activities
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Resource Pages and
worksheets to help students
develop the skills necessary to
complete chapter labs.

HMH has partnered with Texas
Instruments® to present nine
graphing activities for use with the
TI-Nspire® graphing calculator.

A powerful, easy-to-use online graphing
tool that encourages students to use their
own data to create line graphs, circle
graphs, and more.

Identifying Elements

nalyze ) Conclude) Extend > Wrapup

Virtual Labs

Students can hone their lab skills in a virtual
environment. Fun, safe, and highly
interactive, these labs focus on experiments
for which equipment and materials are often
expensive or difficult to acquire.

Identify the unknown metal in
the mineral based on its
emission spectrum.




Modern

Chem|stry

The © 2017 Modern Chemistry program is available in five configurations: Premium, Hybrid, Digital, Digital Enhanced,
and Class Set packages. The Hybrid bundle is the base option, with the print Student Edition and Teacher Edition, the
student eBook, and all worksheets, labs, and Spanish resources. The Premium bundle provides added print resources such
as Interactive Readers and CliffsNotes Study Guides. Digital bundles offer a low-cost digital-only option. The Premium,
Hybrid, Class Set, and Digital Enhanced bundles include the On the Job STEM videos and rich multimedia, animations, and
simulations. Common Cartridge® options are also available for purchase.

Student*** m  Teacher = Digital

Student Edition

Teacher Edition

Interactive Reader (and Answer Key for Teacher)**
» Online Audio Files (English only)

Performance Expectations Guide SE/TE

Engineering Design Guide SE/TE

CliffsNotes Chemistry Quick Review (with Premium package only)

Interactive Online Edition
* NGSS* Correlation Tool

» Teacher Guide for Google Expeditions

* Student eBook: Chapter Summaries Audio files and SE pages**

» Worksheets (Section Study Guides, Chapter Study Guides, Graphing Calculator Activities)

* Labs** (STEM, Open Inquiry, QuickLabs, Standard, Challenge, Biotechnology, Probeware, Forensic, Virtual Labs)

* Lab Resources (Labs with Teacher Notes, Laboratory Manager’s Professional Reference, Probeware Instruction
Sheet, Pre-Lab Procedures, Comprehensive Materials List, Graphing Calculator Instructions)

« Student Toolkit (Scientific Reasoning Skill Builder, Project Resources, Smart Grapher, FoldNotes, Periodic Table,
Glossary, Scientific Calculator, Graphing Calculator)

* Teacher Toolkit (Teaching Strategies, Classroom Management Resources, Lesson Plans, Project Resources)

» Multimedia and Activities (Animated Chemistry, PhET Simulations, Virtual Labs, Why it Matters Videos, Weblinks)

* Presentation Tools (Teaching Visuals, Interactive Whiteboard Resources, PowerPresentations)

* On the Job STEM Videos (with Premium, Hybrid, Digital Enhanced, and Class Set packages only)

 Problem Solving Support (Learn It! Videos, Solve It! Cards, Sample Problem Sets, Interactive Demonstrations,
Solution Tutor)

* Interactive Review (Interactive Concept Maps, Interactive Review Games)

» Online Assessments (ExamView, Section Quizzes, Chapter Tests A&B, Online Assessment with Remediation)

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners that developed the
Next Generation Science Standards was involved in the production of, and does not endorse, this product.
**Also available in Spanish. ***All of the student-facing resources are available to the teacher via the Teacher’s Interactive Online Edition.

Contact your HMH Account Executive today to learn more about
Modern Chemistry © 2017: hmhco.force.com/replocator

Apple and the Apple logo are trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc. Tl-Inspire® and Texas Instruments® are

registered trademarks of Texas Instruments Incorporated. |0S is a registered trademark of Cisco Technology, Inc. and/or its affiliates in the United States and certain other countries. Pre-

AP® s a trademark registered and /or owned by the College Board, which was not involved in the production of, and does not endorse, these products. Vernier® is a registered trademark

Connect with us: of Vernier Science & Technology. PASCO and SPARK are registered trademarks of PASCO Scientific® in the United States and/or in other countries. SMART Notebook™ is a trademark of
SMART Technologies ULC in the U.S. and/or other countries. Activinspire® is a registered trademark of Promethean Limited. Google Cardboard and Google are trademarks or registered

, n m @ You Tuhe trademarks of Google, Inc. ExamView® is a registered trademark of Turning Technologies, LLC. Modern Chemistry® is a registered trademark of HMH Publishers LLC. CliffsNotes® HMH®,
and Houghton Mifflin Harcourt® are registered trademarks of Houghton Mifflin Harcourt. © Houghton Mifflin Harcourt. All rights reserved. 05/17 WF57073
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