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“We only become what we are by the radical and
deep-seated refusal of that which others have
made of us.”

— Jean-Paul Sartre
French philosopher
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1 Objectives (

* Explain the difference between organic and inorganic chemistry.
* Giai thich sw khac nhau gitta héa hoc hiru co va vo co.

* Discuss the different forms of matter; elements, compounds, and
mixtures.

* Thao luan vé cac hinh thirc khac nhau cua véat chat: cac nguyén to,
cac hop chéat va hon hop.

* Explain the difference between solutions, suspensions, and
emulsions.

e Giai thich sw khac biét gitra cac dung dich hoa tan, chat huyén
phu, va chat nhi tuong.

* Explain pH and the pH scale.
* Gial thich pH va thang do pH.
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l Chemistry (

The science that deals with the composition,
structures, and properties of matter and how matter
changes under different conditions.

Khoa hoc vé thanh phan, cau tao, va dac tinh cua vat

chat va suw thay doi cua vat chét trong cac diéu kién
khac nhau.
* Organic (hiru co)
* |norganic (vo co)
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Organic Chemistry

)

* The study of substances that contain both carbon and
hydrogen, which allows them to burn. All living or formerly
alive things contain carbon. Organic does not always mean
natural or safe.

e Cac nghién cwru vé cac chat co chira cacbon va hydro, cho
phép chiing c6 dé chay. Tat ca sw séng hay nhirng thi truréc
day con sbéng co chtra carbon. Hiru co khbng co6 nghia la tw
nhién va an toan.

* Examples: poison ivy, gasoline, motor oil, plastics, synthetic
fabrics, pesticides, and fertilizers

* Vidu: chat dbc ivy, xang, dau, nhuwa, vai tobng hop, thubc trir
sau va phan bon
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Inorganic Chemistry

)

* The study of substances that do not contain carbon, but may
contain hydrogen. Most inorganic substances do not burn and
were never alive.

* Cac nghién ctru vé cac chat khéng chira carbon, nhung co thé
chira hydré. Hau hét cac chéat vo co khéng chay va khéng bao gio
con séng.

* Examples: metals, minerals, glass, water, and air. Titanium dioxide
(white pigment used to make white enhancement powders) is
Inorganic.

* Vidu: kim loai, khoang san, thay tinh, nwwdc va khong khi. Titanium
dioxide (chadt mau trang duoc str dung dé lam cho bét tang curong
mau trang) la chéat vo co.
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l Matter (

Anything that occupies space, has physical and
chemical properties, and exists as either a solid,
liquid, or gas.

e Bat cwr thtr gi chiém khéng gian, co cac tinh chat
vat ly va hda hoc, va tén tai mét trong cac dang
chét ran, I16ng, hodc khi.
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 Elements (

* The simplest form of matter

* Dang don gian nhéat cua vat chat

* Composed of a single part or unit

* Bao gbm moét phan hoac mét don vi duy nhat

* Cannot be reduced to a simpler substance

* Khéng thé giam xubéng moét chat don gian hon nira
* 90 naturally occurring elements

* 90 nguyén tb tw nhién

* |dentified by a letter symbol

* Puwoc nhén biét béi mot biéu twong chir cai
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Carbon (cacbon)
Oxygen (0x1)
Hydrogen (hydro)
Nitrogen (ni to)
Sulfur (/teu huynh)
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* Chemical particles from which all matter is
composed.

* Phan t&r héa hoc tao thanh vat chat.

* Smallest particle of an element capable of
showing the properties of that element.

e Thanh phan héa hoc nho nhéat cua mot nguyén
t6 c6 kha nang hién thi cac thudc tinh cta phan
ter do.
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i Molecules (

* Made by combining atoms.

* Tao thanh bodi cach két hop cac nguyén tr

* A chemical combination of two or more atoms.

* Suw két hop héa hoc cua hai hay nhiéu nguyén
ter.
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)
2

* Elemental molecules
* Phan tr don chét m
« Compound molecules
* Phéan ttr hop chéat

d

Sodium chloride, NaCl

Water, H,O Carbon dioxide, CO, Hydrogen peroxide, H,O,
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States of Matter

* Solid: has a definite shape, volume, and weight (ice)

* Ran: c6 mét hinh dang nhét dinh, khéi luong va trong lwong (bdng)

* Liquid: has a definite volume and weight, but not a shape (water)

* Long: co6 mét khoi lrong va can nang nhat dinh, nhung khéng phai
la mot hinh dang (nhwoc)

* (Gas: does not have a definite volume or shape (steam)

e Gas: khbéng c6 mét khéi ltrong nhat dinh hoac hinh dang (hoi
nwoc)
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* Physical properties: color, size, weight, hardness,
and gloss

 Tinh chét véat ly: mau sac, kich thudce, trong lwong,
do ctng va do bong

* Chemical properties: abllity of iron to rust, wood to
burn, or nail enhancements to harden

 Tinh chét héa hoc: Kha néng cua sat bi gi sét, go
dé doét, hodc dap mong tay dé lam cting
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 Physical change (thay doi vét ly)

Physical: Determined without
a chemical reaction (color, odor, weigh

density).

* Chemical change (thay dbi héa hoc)

— Exothermic reaction (phan trng toa nhiét) ‘MN”

Chemical: Determined with a -—

chemical reaction (change identity —  isies” "o
rusting iron, burning wood).
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Pure substance: a chemical combination of matter in
definite proportions.

Chét tinh khiét: mét hop chéat hoa hoc cua vat chéat
theo ty I€ nhéat dinh.

Physical mixture: a physical combination of matter in
any proportions.

HOon hop véat ly: mot sw két hop vét ly claa vat chat
trong bat ky ty Ié nao.
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Pure
substances

All matter =—

—  Mixtures

Elements

Compounds

Uniform

Nonuniform

Oxygen, aluminum, gold,
sodium, etc.

Water, ammonia, salt,
aspirin, etc.

Solutions of salt water,
hydrogen peroxide, etc.

Fruit salad, concrete,
potting soll, etc.
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Differences Between Pure and Physical Mixtures

)

Pure Substances
(Chéat tinh khiét)

Physical Mixtures
(HONn hop vat Iy)

United chemically
(lién két hoa hoc)

United physically
(lién két vat ly)

In definite (fixed) proportions
(theo ty Ié nhat dinh)

In any proportions
(bat ky ty Ié nao)

Have unique chemical and
physical properties

(Co tinh chat héa hoc va tinh
chat vét ly duy nhét)

Have combined chemical and physical
properties.

(Co tinh chat hda hoc va tinh chéat vat ly két
hop)

Salt (NaCl) and water (H.,0)

(Muébi va nuoc)

Salt water is a physical mixture of salt (NaCl)
and water (H,0). (nwéc mudi la mot hon hop
cta mubi va nuorc)
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* Solution: blend of two or more substances Qy
* Dung dich hoa tan: sw pha trén cuda hai hay nhiéu chat
e Solute: substance that is dissolved into solution

e Chat bi hoa tan: chat duoc hoa tan vao dung dich
* Solvent: dissolves the solute (water is the universal solvent)

* Chat hoa tan: hoa tan cac chat tan (nwdc la chat hoa tan phé
bién)
— Miscible: can be mixed into stable solutions

— Chat c6 tinh hoa tan: c6 thé duoc trén vao cac dung dich hoa tan 6n
dinh

— Immiscible: not capable of being mixed into stable solutions

— Chat khéng thé hoa tan: khéng thé duwoc trdn vao cac dung dich hoa tan
on dinh
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% Solutions, Suspensions, Emulsions, cont’d.

B e —
5 Sremy - T
L .
a -
_—

* Suspension: unstable mixtures of undissolved /)
particles floating in a liquid

* Chat huyén phu: hon hop khéng 6n dinh cta cac
hat khéng tan néi Ién trong chét I6ng

* Emulsion (nhd twong)
* Emulsifier (chat nhii hoa)
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Solutions Suspensions Emulsions
Miscible Slightly miscible Immiscible
No surfactant No surfactant Surfactant

Small particles

Larger particles

Largest particles

Stable mixture

Unstable mixture

Limited stability

Usually clear

Usually cloudy

Usually a solid color

Solution of nall
primer

Nail polish

Hand lotions
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urfactants

* Hydrophilic: water-loving

Oil-loving Water-loving
tail head

* Lipophilic: oil-loving
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urfactants, cont’d.

* Oll-in-water emulsion (O/W)
* Water-in-oil emulsion (W/O)
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Volatile alcohols

Glycerin

Silicones

Volatile organic compounds (VOCSs)

Hair & skin
"Pure" rain (5.6)
Lemon juice Distilled wgter
Vinegar Baking

soda

Ammonia

0+ ‘Q .

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

-«—— Acidic Neutral Alkaline——>
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Hair & skin

"Pure" rain (5.6)
Distilled water

Baking
soda

Lemon juice
Vinegar

Ammonia

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

= Acidic Neutral Alkaline o
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* |on: an atom or molecule that carries an electrical
charge
* Jon: moOt nguyén twr hay phan ttr mang dién tich
* |onization: causes an atom or molecule to split in
two
* Jon hoa: lam cho mot nguyén twr hay phéan tw tach ra
lam hai
— Anion: ion with a negative electrical charge
— Anion: ion vol moét dién tich &m
— Cation: ion with a positive electrical charge
— Cation: ion voi mot dién tich duong

m | | Q d y © 2011 Milady, a part of Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use - ¥, CENGAGE

as permitted in a license distributed with a certain product or service or otherwise on a password-protected website for classroom use. v |ea rning"‘



The pH Scale

)

* Logarithmic scale (multiples of 10) measures the
acidity and alkalinity of a substance.

e [ogarithmic scale (multiples of 10): do ndng db
axit va do kiem cua mot chat.

* Scale ranges from 0 to 14. (pham vi ttr O dén 14)
* 7is neutral. (7 la trung tinh)

* Below 7 is acidic. (dwoi 7 la co tinh axit)

* Above 7 is alkaline. (trén 7 la kiem)
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* Acids owe chemical reactivity to the hydrogen
lon (H+).
* Turn litmus paper from blue to red.
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| Alkalis (

* Alkalis owe chemical reactivity to the hydroxide
(OH-) ion.

* Turn litmus paper from red to blue.

* Feel slippery and soapy on the skin.
* Soften and swell nalil cuticle.
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Acid-Alkali Neutralization Reactions

)

Acid/alkali
neutralization
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Summary and Review

)

1. What is chemistry? (Hoa hoc la gi?)

2. Why is a basic understanding of chemistry
important? (Tai sao hiéu biét co ban vé hoéa hoc lai
quan trong?)

3. What is the difference between organic and
iInorganic chemistry? (Sw khac biét gitra hoa hoc hiru
co va vo co la gi?)

4. What are atoms? (Nguyén twr la gi?)

5. What are elements? (Nguyén to la gi?)
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Summary and Review, cont’d.

)

6. What are the physical and chemical properties of
matter? Give examples.

eCac tinh chéat véat ly va héa hoc cua vat chéat la gi?
Cho vi du.

/. What Is the difference between a physical change
and a chemical change? Give examples.

*Swr khac biét gitra s thay doéi vat ly va suw thay doi
hoa hoc la gi? Cho vi du.

8. Describe the three states of matter.

*M0b ta ba trang thai cua vat chat.
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Summary and Review, cont’d.

)

9. Explain elemental molecules, compound molecules,
pure substances, and physical mixtures.

*Giai thich cac phan tr nguyén to, phan twr hop chat,
chéat tinh khiét va hon hop vaét ly.

10. Explain the differences among solutions,
suspensions, and emulsions.

*Gial thich sw khac biét gitra cac dung dich hoa tan,
chat huyén phu, chat nhi tuvong.

11. Define pH and the pH scale.
*Dinh nghia pH va thang do pH.
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Summary and Review

)

1. What is chemistry? (Hoa hoc la gi?)

2. Why is a basic understanding of chemistry
important? (Tai sao hiéu biét co ban vé hoéa hoc lai
quan trong?)

3. What is the difference between organic and
iInorganic chemistry? (Sw khac biét gitra hoa hoc hiru
co va vo co la gi?)

4. What are atoms? (Nguyén twr la gi?)

5. What are elements? (Nguyén to la gi?)
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Summary and Review

)

1. What is chemistry?

the science that deals with the composition,
structure, and properties of matter, and how matter
changes under various chemical conditions.

2. Why Is a basic understanding of chemistry
Important?

Monomer liquid and polymer powder, UV gel nalil
enhancements, polish and polish removers, cuticle
remover, and nail adhesives all require a basic
understanding of chemistry to use them safely.
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i Summary and Review (

3. What is the difference between organic and
Inorganic chemistry?

organic chemistry is the study of substances that
contain the element carbon. Inorganic chemistry is the
study of substances that do not contain carbon, but
may contain hydrogen.
4. What are atoms?

the smallest particle of an element that still retains
the properties of that element.
5. What are elements?

simplest form of matter; cannot be broken down into
a simpler substance without loss of identity.
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Summary and Review, cont’d.

)

6. What are the physical and chemical properties
of matter? Give examples.

Physical properties are characteristics that can be
determined without a chemical reaction and that do not
cause a chemical change in the identity of the
substance (e.g., color, odor, weight, density, specific
gravity, melting point, boiling point, hardness).
Chemical properties are characteristics that can be
determined only with a chemical reaction and that
cause a chemical change in the identity of the
substance (e.g., rusting iron, burning wood).
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Summary and Review, cont’d.

)

7. What is the difference between a physical
change and a chemical change? Give examples.

Physical change is a change in the form of a
substance; chemical composition is unchanged (e.g.,
iIce melts to liquid water). A chemical change is a
change in chemical composition or properties of matter
(e.g., iron into rust, wood into charcoal).
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Summary and Review, cont’d.

)

8. Describe the three states of matter.

(1)Solids have a definite shape, volume, and weight.
(2)Liquids have a definite volume and weight, but not a
definite shape.

(3)Gases do not have a definite volume or shape.
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9. Explain elemental molecules, compound
molecules, pure substances, & physical mixtures.

(1) Elemental molecules are chemical combinations of
atoms of the same element (e.g., atmospheric oxygen
In the air we breathe).

(2) Compound molecules are chemical combinations of
two or more atoms of different elements (e.g., table
salt).

(3) Pure substances are chemical combinations of matter
In definite proportions (e.g., water). All atoms,
elements, elemental molecules, and compound
molecules are pure substances.

(4) Physical mixtures are physical combinations of matter
In any proportions (e.g., saltwater).
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10. What are the differences among solutions,
suspensions, and emulsions? Give examples.

(1)A solution is a blended mixture of two or more
solids, liquids, or gases (e.g., saltwater, water, air, and
hydrogen peroxide).

(2)A suspension Is a state in which solid particles are
distributed throughout a liquid medium (e.g., vinegar
and oll).

(3)An emulsion is a mixture of two or more immiscible
substances united with the aid of a binder or emulsifier.
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11. Define pH and the pH scale.

pH refers to the relative degree of acidity and
alkalinity of a substance. The pH scale measures
the acidity and alkalinity of a substance and has a
range from O to 14. A pH of 7 indicates a neutral
solution, a pH below 7 indicates an acidic solution,
and a pH above 7 indicates an alkaline solution.
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i Congratulations!

You have completed one unit of
study toward course completion.
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