(:hapterw H Study Guide

B‘ilEG Elements can join together by sharing, transferring, or

IDEM pooling electrons to make chemical compounds.

Key Concepts Summary @ Vocabulary

Lesson 1: Electrons and Energy Levels chemical bond p. 3g;
* Electrons with more energy are __— 5electrons valence electron p 33,4
farther from the atom’s nucleus * —— Jelectrons | electron dot diagram, -

and are in a higher energy level.
* Atoms with fewer than eight

valence electrons gain, lose, or

share valence electrons and form

stable compounds. Atoms in stable N

compounds have the same electron

arrangement as a noble gas.
Lesson 2: Compounds, Chemical Formulas, covalent bond p. 391
and Covalent Bonds molecule p. 392

*» A compound and the elements it is made from
have different chemical and physical
properties.

polar molecule p. 393
chemical formula p. 354

* A covalent bond forms when two nonmetal
atoms share valence electrons. Common
properties of covalent compounds include low
melting points and low boiling points. They are
usually gas or liquid at room temperature and
poor conductors of electricity.

» Water is a polar compound because the oxygen atom pulls more
strongly on the shared valence electrons than the hydrogen atoms

do.
Lesson 3: lonic and Metallic Bonds ion p. 398
+ lonic bonds form when valence electrons move () (=) ionic bond p. 400

e ;
from a metal atom to a nonmetal atom mebalic Sond p. 401
« An ionic compound is held together by ionic

bonds, which are attractions between positively
and negatively charged ions.

« A metallic bond forms when valence electrons
are pooled among many metal atoms.
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1 to make a Chapter Project e o ke orce that holds atoms together is called
oject to review what you have

d in this chapter.

———

e You can predict the number of bonds an atom
A can form by drawing its

- 3 e The nitrogen and hydrogen atoms that make
up ammonia (NH,) are held together by a(n)

because the atoms are both
| nonmetals.

; i o Two hydrogen atoms and one oxygen atom
‘ Compounds, | & togetherarea ___ of water.
‘ ::::-E::ll eF::B:laj, M::Q'ﬁ_c and 7 e A positively charged sodium ion and a
. i S B°hdg | negatively charged chlorine ion are joined by
& { a(n) to form the compound

' sodium chloride.

abulary and Key Concepts Interactive Concept Map

concept map, and then use vocabulary terms from the pre
the concept map.

vious page and other terms from the chapter to

An atom’s outer
electrons are called

are represented by a chemical
h have the most G symbol surroung(ed) y dots called
n

| 1
which determine an atom’s o
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Understand Key Concepts @)=

0 Atoms lose, 8ain, or share ¢

lectrons and
become as chemically stable as
A. an electron.
B. anion.
C. a metal
D

- @ noble gas.

o Which is the correct ele
boron, one of the
.

A B-

ctron dot diagram for
group 13 elements?

8. *B:

D. .B.

9 If an electron transfers from one atom to
another atom, what type of bond will most
likely form?

A. covalent
B. ionic
C. metallic
D, polar

o What change would make an atom represented
by this diagram have the same electron
arrangement as a noble gas?

e Y
@

"

A. gaining two electrons
B. gaining four electrons
C. losing two electrons
D. losing four electrons

o What would make bromine, a group 17
element, more similar to a noble gas?
A. gaining one electron
B, gaining two electrons
C. losing one electron
D. losing two electrons

408 + Chapter 11 Review

e Which would most likely be
bond?
A. a positive metal ion and a positive
on
B. a positive metal ion and a negative
ion
C. a negative metal ion and a positive
ion
D. a negative metal ion and a negative
nonmetal ion

joined by an 10nijc

nUantal
n()nmum]

nonmem

o Which group of elements on the periodic table
forms covalent compounds with other
nonmetals?

A. group 1
B. group 2
C. group 17
D. group 18

o Which best describes an atom represented by
this diagram?

He @

A. Ttis likely to bond by gaining six electrons

B. Itis likely to bond by losing two electrons

C. Itis not likely to bond because it is alreads
stable,

D. Itis not likely to bond because it has too fow
electrons.

o How many dots would a dot diagram for
selenium, one of the group 16 elements, ha
Ao
B 8
C. 10
D, 16

——



Chapter Review Online Test Practice

Thinking

THE

Use the periodic table to classify the

! potassium (K), bromine (Br), and - Review BIG

(Ar) according to how likely their atoms IDEM 4

do the following. —

electrons to form p it dons G Which types of atoms pool their valence

_ lectrons to form negative ions | electrons to form a “sea of electrons”?

ther gain nor lose electrons G Describe a way in which elements joining
together to form chemical compounds is

similar to the way the letters on a computer

keyboard join together to form words.

cribe the change that is shown in this
tion. How does this change affect the

sility of the atom?

One of your classmates draws an electron
am for a helium atom with two dots. He
that these dots mean each helium atom

n why the hydrogen atoms in a hydrogen
ecule (H,) form nonpolar covalent bonds >
e oxygen and hydrogen atoms in water / Math Practice

es (H,0) form polar covalent bonds.

Element

ast Why is it possible for an oxygen
to form a double covalent bond, but it is
sible for a chlorine atom to form a

: ‘covalent bond?

Potassium (K) | 227 pm 133 pm

lodine (1) 133 pm 216 pm

What is the percent change when an iodine
atom (l) becomes an ion (I7)?

t ten lines long thatd What is the percent change when a potas-
nt bonding, an sium atom (K) becomes an ion (K*)? |

a poem at leas
ains ionic bonding, covale

bonding.
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Record your answ

Multiple Choice

1 Which information does the chemical
formula CO, NOT give vou?

A number of valence

B ratio of atoms in the compound

C total number of atoms in one molecule of

the compound

D type of elements in the compound

Use the diagram below to answer question 2

2 The diagram above shows a potassium atom.

Which is the second-highest energy level?
A1l

2
3
h

o N ®

3 What is shared in a metallic bond?
A negatively charged ions
B neutrons

C pooled valence electrons

D

protons

4 Which is a characteristic of most nonpolar
compounds?

A conduct electricity poorly
B dissolve easily in water
C solid crystals

D shiny surfaces

410 + Chapter 11 Standardized Test Practice

electrons in each atom

ers on the answer sheet provided by your teacher or on a sheet of paper.

Use the diagram below to answer guestioy, 5

1 electron / 7 electron

/ 8 electrons ~_— 8electrons
§ 2 electrons et 2 electrons

3 \/ g

The atoms in the diagram above are forming 4
bond. Which represents that bond?

A 2 electrons
8 electrons 2 electrons
/ 1 electron 8 electrons

A ’ ——— 7 electrons

Sodium  Chloride

.

8 electrons
8 electrons
2 electrons 8 electrons

7% ‘ 2 electrons

Sodium Chloride

2 electrons 2 electrons
8 electrons % 8 electrons

A ' —— 8 electrons

et 4
Sodium Chloride
8 electrons 8 electrons
2 electrons 8 electrons
/ ® 4 2 electrons

Sodium  Chloride

N

AN

Covalent bonds typically form between the
atoms of elements that share

A nuclei,
B oppositely charged jons
C protons
D

valence electrons



standardlzed Test Practice Online Standardized Test Practice

 the diagram below to answer question 7, ! Constructed Response

Water Molecule Use the table below to answer question 10.

Property Rust Iron Oxygen

Color Clear

Solid, liquid,

or gas

Strength Strong Does NOT
apply

Usefulness

10 Rust is a compound of iron and oxygen. Com-
pare the properties of rust, iron, and oxygen by
filling in the missing cells in the table above.
What can you conclude about the properties of
compounds and their elements?

Use the diagram below to answer questions

ch compound is formed by the attraction 11 and 12.

negatively and positively charged ions?

Silicon Phosphorus ‘

14 15 ?
Si P ‘
. ]

e prs . |

© ,

) < |

P ‘e |

atoms of noble gases do NOT bond easily
other atoms because their valence elec- © 11 In the diagram, how are valence electrons

illustrated? How many valence electrons does
each element have?

12 Describe a stable electron configuration. For
each element above, how many electrons are
needed to make a stable electron
configuration?

NEED EXTRA HELP?

fv, 6 9
' You Missed Question... 1 2 10 n 12
Go to Lesson... 2 1 2 1 1 ’
- |

=
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THE PLANETS TOP SCIENTigr
WITH A GIANT LEMON HEADING CALL AN EMERGENCY Mgy,
FOREARTH'S OCEANS... ‘ -

500 B.C. 1600

O
1000 B.C. 1661 1789 1803

Chemistry is A clear distinction is made Antoine Lavoisier, John Dalton publishes his

considered more of an between chemistry and the “father of atomic theory, which states that

art than a science alchemy when The modern all matter is composed of at
Chemical arts include Sceptical Chymist is chemistry.” clearty which are small and indiv

the smelting of metals published by Robert outlines the law and can join together to forn

and the making of Boyle. Modern chemistry of conservation chemical CoOmpounds. Daitc

drugs, dyes, iron, and begins to emerge of mass considered t“:~ o o

bronze. 3

modem atomic theory

412 -« Unit4



“THE LEMON'S
ACIDITY COULD KILL
ALL LIFE IN THE
OCEAN..

“WE HAVE
TOSTOPIT,
SOMEHOW.”

“AND | KNOW
JUSTWHATTO
USEr

EARTH IS SAFE ONCE MORE.

THEEND.

1900 7 T
o y Visit Connect
1953 1983 5 g Cree .
James Watson and Kary Mullis devises the : STEM :
: itri Francis Crick polymerase chain m.\cFon ; vy
" e '0 he double- (PCR), a technique for copying a
e dovelo}p;ocl’o{ DNA small portion of DNAin a lab
?E::c:socovmy leads environment PCQ;.:n t‘.\o’_u.m\df
to synthesize speciiic pleces O
g "”| DNA and makes the sequencing
L?Zg:recr::,?":,:; life of DNA of organisms possible
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DB 414 - Nature of Science

Have an upset stomach? C

Figure 1, peop

A Figure 1 Thousands of
years ago, people
believed that evil spirits
caused lliness. Herbs or
other natural materials
treated symptoms.

Figure 2 The time line
shows several significant
discoveries and
developments in the
history of medicine. ¥

More than 3,300 years later,
scientists found that a
chemical in mold broke down
the cell membranes of
bacteria, killing them, Similar
discoveries led to the
development of antibiotics.

4,200 years ago

Clay tablets describe
using sesame oil on
wounds to treat
infection.

$

T RSN —

i

3,500 years ago An ’f
~ ancient papyrus
. described how ]

. 2,500 years ago

™ Hippocrates, known as the
~ "Father of Medicine," is the |

first physiclan known to !

- separate medical knowledge

from myth and superstition,

¢

N mmmm oy

Asking Questions About Health

Over time, people asked questions about which cures vy
and which cures did not work. They made observations, recoyg,
their findings, and had discussions about cures with other people
This process was the start of the scientific investigation of hey)y),
Health is the overall condition of an organism or group of organ
isms at any given time. Early studies focused on treating 1,
physical parts of the body. The study of how chemicals intery,
in organisms did not come until much later. Recognizing th;,
chemicals can affect health opened a whole new field of siyq4,
known as biochemistry. The time line in Figure 2 shows some
the medical and chemical discoveries people made that led 1o the
development of medicines that save lives.

L4

Egyptians applied AT R
| moldy bread to wounds Y::: 900 The first
| to prevent infection. Pharmacy opened in
— Persia, which is now Iraq,
e b ’ e

1740s A doctor found that
é the disease called scurvy
~ was caused by a lack of
Vitamin C.

Early explorers on long sea
voyages often lost their teeth
or developed deadly sores
Ships could not carry many
fruits and vegetables, which
contain Vitamin C, because
they spoll quickly. Scientists
suspect that many early
explorers might have died
because their diets did not
include the proper vitamin:

Health and Scienc,

hew on some charcoal. Haye , heag
d(

ache? Rub a little peppermint ol o y°”f temp'l.e-s. AS, showp, in
le have used chemicals to fix physical ailmen; for
thousands of years, long before the develOPfTWnI Of)lhe firs e
cines. Many cures were discovered by accident. Ie.ople did p,
understand why the cures worked, only that they did wor.

of

B |



fits and Risks of Medicines

' gcientists might recognize that a person’s body is 1;;i§;ing a
essary chemical, but that does not mean they can always fix
,'Problem For example, people used to get necessary vitamins
‘minerals by eating natural, whole foods. Today, food process-

_ destroys many nutrients. Foods last longer, but they do not
pﬁjsiiﬂe all the nutrients the body needs.

Researchers still do not understand the role of many chemicals
n the body. Taking a medicine to fix one problem sometimes
causes others, called side effects. Some side effects can be worse
shan the original problem. For example, antibiotics kill some dis-
case-causing bacteria. However, widespread use of antibiotics has
resulted in “super bugs™bacteria that are resistant to treatment.

Histamines are chemicals that have many functions in the
body, including regulating sleep and decreasing sensitivity to
allergens. However, low levels of histamines have been linked to
some serious illnesses. Many medicines have long-term effects on
health. Before you take a medicine, you should recognize that you
are adding a chemical to your body. You should be as informed as
possible about any possible side effects.

Scientists studying
digestion in dogs
noticed that ants were
attracted to the urine of
a dog whose pancreas
had been removed.
They determined the
dog’s urine contained
sugar, which attracted
ants. Eventually,
scientists discovered that diabetes
resulted from a lack of insulin, a
chemical produced in the pancreas that
regulates blood sugar. Today, some
people with diabetes wear an insulin
pump that monitors their blood sugar
and delivers insulin to their bodies.

/ 4920s Penicillin is

| discovered, but not

= developed for treatment
of disease until the mid-
1940s.

i

- 2000s First
~ vaccine to

& MiniLab

415 minutes

Is everyone’s
chemistry the

same? E E

Each person’s body is a
unique “chemical factory.”
Why might using the same
medicine to treat illness
not work exactly the same
way in everyone?

o Read and complete
a lab safety form.

O Place a strip of pH
paper on your tongue.
Immediately place the
paper in a self-sealing
plastic bag.

e Compare the color of
your paper to the
color guide. Record
the pH in your Science
Journal.

o Record your pH on a

class chart for

comparison.

Analyze and Conclude

1. Organize Data What
was the range of pH
values among your

classmates?

. Predict How might
differences in pH affect
how well a medicine
works in different

people?
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