Biology for Advanced Grade 9: Unit One - Chemistry in Biology -
Lesson 3: Water and Solutions

igi) oY) zalial) 5o (o cilal) J3a Jsaxi o3

Cilal @ dcgite lils & J¥) i) = cl>] 2 paiial) gl Cadll & L)LY zeled] & zaliall 2840

11:00:25 2026-10-01 :zalial] 2350 e Caladl a5La) 5,6

Jos Bl g oo | Jslor | it g S0 st |l (oS | dasld oS T enlele |85k o 3ol
oaall | gl Glomia¥l | Aging ol Sao | iy clasele | (s juloni) zgie oL

Elhddad Ahmed :alac|

paiial] 2wl Caall iy e laixdl Jolgil)

L) e asl Ly
&l dall) du ) axl) dre M) d il plali (e algal

o) Jaidl (48 elix] Baladly pasiial] gl coad) sy clilad) (po oy el

zan_ obSally jolially ol Al Luys le alin] 1



https://t.me/ae_news
https://t.me/ae_news
https://almanahj.com/ae/id=41634
https://almanahj.com/ae/id=41634
https://almanahj.com/ae/16biology1/misc
https://almanahj.com/ae/16biology1
https://almanahj.com/ae/16biology
https://almanahj.com/ae/16
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2026-10-01
https://almanahj.com/ae/16biology1/sheets
https://almanahj.com/ae/16biology1/slides
https://almanahj.com/ae/16biology1/keys
https://almanahj.com/ae/16biology1/exams
https://almanahj.com/ae/16biology1/quizzes
https://almanahj.com/ae/16biology1/book
https://almanahj.com/ae/16biology1/guide
https://almanahj.com/ae/16biology1/files
https://almanahj.com/ae/16biology1/files
https://almanahj.com/ae/16biology1/final
https://almanahj.com/ae/16biology1/notes
https://almanahj.com/ae/16biology1/reports
https://almanahj.com/ae/16biology1/english
https://almanahj.com/ae/16biology1
https://almanahj.com/ae/16biology1
https://almanahj.com/ae/teacher_id=3117
https://almanahj.com/ae/network16
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade16uae
https://www.facebook.com/grade16uae
https://t.me/grade16ae
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/464f5a
https://almanahj.com/s/0457cc
https://almanahj.com/s/065bfc
https://almanahj.com/s/c6acf6
https://t.me/ae_news
https://almanahj.com/ae/16biology1
https://almanahj.com/ae/id=41229
http://www.tcpdf.org

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases
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Biology is the science concerned with studying the life of

living organisms. Have you ever reflected on the creation of
God?

Welcome to a new Biology class

Unit One: Chemistry in Biology
Lesson 3 :Water and Solutions

Session: 1
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces
UilL3: Water
and S@litions Main Idea: Learning Outcomes:
Biology The unique \;lStudents will be able to expla.in how
structure of water the st.ructure of wate.r ena?les it to
éi?ﬁ%igges. — its polarity and function as an effective solvent.
YExplain how (] hydrogen bonding v'Students will be able to compare
the structure of (i gives it the and contrast solutions and
yeg:npare ..a |l properties that suspensions in ter:ms of par.ticle size,
contrast make it essential ap P eara.n.ce, settling behavior, and
solutions and to dissolving filterability.
suspension
v Differentiate substances, v'Students will be able to
between acids forming solutions, differentiate between acids and bases
and bases and sustaining based on the ions they release, their
life. pH values, and their

physical/chemical properties.
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Quick Check: Lesson Goals

UiL3: Water

and SR ons 1. What is one main goal of this lesson?

. A. To explain water structure N
B1010g¥ B. To study only animals

— C. To draw plants

Qutcomes: D. To memorize planets

v Explain how 2. Water is important because it helps form...
the structure of

water A. solutions <:|

v'Compare and B. metals only

contrast C. rocks only

solution.s and D. light only

?B?Ffr; Srlglrllti te 3. Acids and bases can be compared using...
between acids A. pH {mmmm

and bases B. mass only

C. shape only
D. sound
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

s

—_—

Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Essential Questions

) 1. How does the structure of water make it a good solvent?

2. What are the similarities and differences between
solutions and suspensions?

] |3. What are the differences between acids and bases’?-




UiL3: Water
and Solutions

Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Intermolecular Forces

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

* We learned in ionic bonds that positive and negative ions can form,
based on the nucleus's attraction for electrons

© Similarly, electrons in a covalent bond, do not attract electrons equally

* Some compounds contain atoms that hold onto electrons more tightly
than other atoms, this results in polarity
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Quick Check: Intermolecular Forces

UiL3: Water

and S0 ns 1. Polarity happens when electrons are shared...

A. only in metals
B. equally always
C. not atall

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and

D. unequally  —

2. Atoms that attract electrons more strongly can create...

A. Darkness

B. polarity <:|

contrast C. mass loss
solutions and D. no bonds
suspension I :

i ) . Intermolecular forces act mainly...
v' Differentiate 3 Y
between acids A. between molecules ¢z
and bases B. inside the nucleus

C. only in solids

D. only in animals




Unit One: Chemistry in Biology
Sessionl: Intermolecular Forces

Lesson 3 Water and Solutions

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Polar Molecules

* Polarity is the property of having two opposite poles or ends

(think magnet)

* These ends have different charges, either + or -
* Molecules that have an unequal distribution of charges are

called polar molecules

"y

CO;

HCl




UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Lesson 3 Water and Solutions

Unit One: Chemistry in Biology

Sessionl: Intermolecular Forces

Activity 1

Will the magnets below or
+ —
+ —
—_— +
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Quick Check: Polar Molecules

UiL3: Water
1. A polar molecule has...

and Solutions

A. two charged ends {——

B. no electrons

Biology

Learning C. no shape
Qutcomes:

v'Explain how
the structure of

D. only one atom

2. A magnet is a useful model because it has...

water A. only heat
v'Compare and B. no poles
contrast :
C. opposite poles ¢z

solutions and o p

: D. no attraction
suspension
v Differentiate 3. Unequal charge distribution makes a molecule...
between acids A. polar ¢mmmmm
and bases

B. neutral only

C. agasonly

D. a metal



Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

- . Water is a Polar

and Solutions

: Molecule
Biology
* The electrons spend more time near
Learning
Ouicomas: the oxygen end than the hydrogen end
v Explain h : :
a ow v
the structure of * This causes a Sllghtl.y Charge on the Water: the polar molecule
water oxygen end and a slightly + charge on oty noatve end
v’ Compare and the hydrogen end
contrast & ey, N
solutions and * Molecules that have unequal charges
suspension are called polar molecules &
v'Differentiate . 4
between acids . .
and bases
\Slightly/

positive

Water ends
molecule
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Unit One: Chemistry in Biology

—

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Van der Waals Forces

When polar molecules come close together, the attractive
forces between the positive and negative regions, pull on the
molecules, causing a weak electrostatic attraction that pulls
them together.

These attractions between the molecules are called van der
waals forces.

A compounds physical properties such as boiling point or
melting point are determined by these intermolecular forces

The strength of the attraction depends on:

Size of molecule
Shape of molecule
Ability of molecule to attract electrons

Van der Waals Forces

Atom 1 Atom 2

Atoms are polarized and attract one another

@® @ »
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Quick Check: Water Polarity

1. In water, electrons spend more time near...

UiL3: Water
and Solutions

A. oxygen <z

Biology

B. hydrogen
Learnin C. carbon
Outcomes: D. sodium

v'Explain how

the structure of 2. The oxygen end of water is slightly...

water A. Positive

v'Compare and B. negative ¢z

contrast C. neutral always

solutions and

suspension D evsent

v Differentiate 3. The hydrogen ends of water are slightly...
between acids A. positive {zmmmmm

and bases

B. negative

C. zero charge

D. metallic
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Van Der Waals are Important for Life

* These forces are not as strong as Covalent or ionic bonds.
BUT, they play a key role in biological processes.

* They are easy to break apart, acting like molecular ‘Velcro,
whereas a covalent bond is like a molecular ‘knot’

Geckos can climb walls and ceilings because of Van
der Waals forces acting in-between tiny hairs and
the surface, just like Velcro ‘sticking’ to flat surfaces

shutterstock com - 310989119

SEM Magnification: 11,000 X
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Van der Waals Forces in Water

* The areas of slight negative and positive charges
around the water molecule are attracted to the
opposite charge of other nearby water molecules, this
holds water together

* Without Van der Waals forces, water would not form
droplets and droplets would not form a surface

* Important to remember is that Van der Waals forces
are the attractive forces between different water
molecules, not the atoms that make up those
molecules

The water strider takes advantage of Van der Waals to
walk on water, as it is light enough that it does not
break the forces
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Outcomes:
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

Quick Check: Van der Waals Forces

1. Van der Waals forces are...

A. weak attractions between molecules <zmmmm
B. strong nuclear forces

C. chemical reactions

D. changes in mass

2. These forces can affect a substance's...
A. boiling and melting points ¢z
B. color only
C. name only
D. age
3. Opposite charged regions tend to...
A. attract <:|
B. repel
C. disappear
D. freeze



[ 0563720249 Flai¥l olstdl Jilug prar e cio giud | 5L Mr. Ahmed Elhddad ]
—

——————

Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Sessionl: Intermolecular Forces

UiL3: Water
and Solutions

Quick Check: Forces in Life

1. Van der Waals forces are weaker than...

Biology

A. covalent or ionic bonds <:|

Learning

Outcomes: B. shadows

v 1 :
Explain how C. pictures

the structure of
water
v'Compare and

D. magnets only

2. Geckos climb walls partly because of forces between tiny hairs and...

contrast A. surfaces
solutions and Thosbany
suspension

v'Differentiate C. food

between acids D. water only

and bases
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UiL3: Water

and S ons Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session?2: Mixtures

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Biology is the science concerned with studying the life of

living organisms. Have you ever reflected on the creation of
God?

Welcome to a new Biology class

Unit One: Chemistry in Biology
Lesson 3 :Water and Solutions

Session 2: Mixtures
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

UilL3: Water
and Solutions

Biology

Learning
QOutcomes:

v’ Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

Main Idea:
The unique
structure of water —
its polarity and
hydrogen bonding
— gives it the
properties that
make it essential to
dissolving
substances, forming
solutions, and
sustaining life.

Session2: Mixtures

Learning

Qutcomes:
v'Students will be
able to differentiate
between mixtures

types.

v'Students will be

able to give examples
for each water

property.




Unit One: Chemistry In Biology
Lesson 3 Water and Solutions Session2: Mixtures

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: Water Surface

1. Attractions between water molecules help water form...
A. droplets <:|
B. rocks
C. salt
D. oxygen gas
2. Surface tension helps some insects...
A. dissolve metals
B. breathe fire
C. become plants
D. walk on water ¢z
3. Van der Waals forces in water act between...

A. atoms inside one water molecule

B. different water molecules <:I
C. only fish

D. only ice
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session?2: Mixtures

UiL3: Water
and Solutions

Hydrogen Bonds

¥ H
Biol As previously mentioned, when a charged o] -
10J08Y region of a molecule meets an oppositely H ~ _H
. charged region of another a weak attraction O]
Learning AN
Qutcomes: forms H_ _.+H ~, . H
; - o o O
Explain how In water this is called a hydrogen bond, < o,
the structure of H Hydrogenbona H

hydrogen bonding is a strong type of Van
der Waals force

Hydrogen can also bond in this way to | ey —

water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

fluorine and nitrogen | - .
. o . | , S "‘ 7 :
o 0 W
- R | - S—a—

Water: the polar molecule




Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

Session?2: Mixtures

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: Van der Waals Forces

1. Van der Waals forces are...
A. weak attractions between molecules <:|
B. strong nuclear forces
C. chemical reactions

D. changes in mass

2. These forces can affect a substance'’s...
A. boiling and melting points <:I
B. color only
C. name only
D. age
3. Opposite charged regions tend to...
A. attract <:|
B. repel
C. disappear
D. freeze

Kylem cell wal

Adhesion



UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session?2: Mixtures

Quick Check: Forces in Life

1. Van der Waals forces are weaker than...

A. covalent or ionic bonds < ]
B. shadows

C. pictures

Kylem cell wal

D. magnets only

Adhesion

2. Geckos climb walls partly because of forces between
tiny hairs and...

A. surfaces <:|

B. clouds
C. food

D. water only




Properties Of Water

Directions: Use the textbook figure "Visualizing Hydrogen Bonding”. Work as a group and complete the
table using short, clear sentences.

UiL3: Water
and Solutions

Water Property

What does it mean?

Example | Evidence from the

s -
book Why is it important?

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Hydrogen Bonding

Adhesion

Cohesion

Ice Floats

Universal Solvent

1. Water moves up a plant stem:

3. lce stays on top of liquid water:

Group Challenge - Match the example to the correct property:

2. A water strider stays on the surface:

4. Many substances dissolve in water:




UiL3: Water
and Solutions
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

Properties Of Water Summary

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

Bent, 104, angular

Slightly negative oxygen,
positive hydrogen

Make the water liquid,
rather than a gas

O- and H+ get attracted
and stick together

Cohesion=water sticks
to water (SURFACE
TENSION)

Adhesion=water sticks
to other surfaces

(CAPPILARITY)

Mr. Ahmed Elhddad

Session?2: Mixtures
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

Hydrogen Bonds

Most unique properties of water arise from its
ability to form hydrogen bonds:

The Universal Solvent: many substances dissolve
in water

Adhesion: water is ‘sticky’ it forms hydrogen bonds
with molecules on other surfaces, this is how water
travels in plants

Cohesion: water is cohesive, the attraction between
water molecules creates surface tension forming
droplets

lce Floats: Water is more dense than ice, which
causes ice to float, this allows fish to stay alive
underneath

it

Session?2: Mixtures

Huylern cell wall
Adhesion

E—/ Cohesion




UiL3: Water
and Solutions
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the structure of
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Unit One: Chemistry in Biology
Lesson 3 Water and Solutions Session?2: Mixtures

UilL3: Water
and Solutions
Biology

Learning
QOutcomes:

v’ Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases
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Unit One: Chemistry in Biology

UiL3: Water

) Lesson 3 Water and Solutions Session2: Mixtures
and Solutions

Biology || Quick Check: Water Summary

1. Water's polarity means oxygen is slightly...

Learning .

Qutcomes: A. negative < |
v'Explain how B. positive

the structure of e

water

v'Compare and D. neutral only

contrast 2. Capillarity is linked to...

solution.s and A. adhesion and cohesion < |
suspension B

v'Differentiate : J

between acids C. freezing only

and bases D. magnetism only




Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session?2: Mixtures

e

uzwaeer |1 Intermolecular Forces Summary
Atom 1 Atom 2
Biol 1. VAN DER WAALS 2. HYDROGEN
10108Y FORCES BOND o

Learning e ~ e ~N
\O/“tcome?: Opposite charges A special type of [Step 2]

Explaln hOW attract, Same Van der Waals Atoms are polarized and attract one another
the structure of charges repel force
water ¢ 5 & 5 ‘ © @ . e @
v'Compare and = . - T =

Only between a
contrast Weaker than h dY A
solutions and covalent or ionic : Hydrogen Bond
suspension = and Oxygen,
v'Differentiate . . Nitrogen or .‘_@+
between acids E Fluorine . S
and bases Determines ; :
b0111ng’ meltlng Molecule 1 Molecule 2
pOint, state (SOlid, (HF) HO) HN) (contains hydrogen)  (contains a lone pair)
_ liquid, gas) q )
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UiL3: Water
and Solutions

Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

T

Session?2: Mixtures

Use the textbook to complete the table. Write key words, not full sentences.

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

Homogeneous Mixture

Feature (Solution)

Definition /
appearance

Are the parts easy to
see?

Do particles settle
over time?

Solvent:
Solute:

Main parts /
components

Example from the
book

My own example

Quick Check: Salt water is a

because
because

Sand and water is a
Blood is a

Heterogeneous Mixture
(Suspension)

mixture because

Heterogeneous Mixture
(Colloid)




UiL3: Water
and Solutions

Biology
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Unit One: Chemistry in Biology
Lesson 3 Water and Solutions Session3: Mixtures and Acids

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Biology is the science concerned with studying the life of

living organisms. Have you ever reflected on the creation of
God?

Welcome to a new Biology class

Unit One: Chemistry in Biology
Lesson 3 :-Water and Solutions

Session 2: Mixtures
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions

UilL3: Water
and Solutions

Biology

Learning
Outcomes:

v’ Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

Main Idea:
The unique
structure of water
gives it the
properties that
make it essential to
dissolving
substances, forming
solutions, and
sustaining life.

Session3: Mixtures and Acids

Learning

Qutcomes:
v'Students will be
able to differentiate
between mixtures

types.

v'Students will be

able to give examples
for each water

property.




Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session3: Mixtures and Acids
Thursday 17 — 09 — 2026 2 AY &, 06
UiL3: Water "
and Solutions I\/I l Xt u re S
Biology * When you add a powdered substance
_ to water, it does not react with water to

Learn ng .
Outcomes: form a new product, instead you create

v'Explain how
the structure of
water

a mixture

* A mixture is a combination of two or
Think about adding salt to water,

v'Compare and more substances, but each substance R
Colrltf.aSt : keeps its characteristics and properties water and salt are still there, just
solu IOD.S an taste it to find out!

SUSPGHSIOH

v Differentiate Can you think of any

between acids th . "

1nd bases other commoi mixoures

that you might have
regularly?
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Lesson 3 Water and Solutions

Session3: Mixtures and Acids

UiL3: Water
and Solutions

Homogenous Mixtures

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

A mixture with a uniform composition (looks the same throughout) is called a

homogenous mixture

A solution is another name for a homogenous mixture, solutions have two parts:

Solvent: substance in which the other substance is dissolved.

Solute: the substance that is dissolved in the solvent.

Examples of homogenous mixtures include black coffee, salt and water, saliva and air (a

gaseous mixture)

Solvent

Solute

Solution

TYPES OF SOLUTIONS

Solvent

Solute

@BYJUs

Solution
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and Solutions
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Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases
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Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session3: Mixtures and Acids

Heterogeneous Mixture

All the parts stay distinct - you can tell what they are individually.

There are two main types of heterogenous mixture:

Suspension: : Over time the particles settle to the bottom, an example is sand and
water

Colloid: A special type, where particles do not settle out, examples include blood,
milk, paint and even smoke
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Lesson 3 Water and Solutions Session3: Mixtures and Acids

UilL3: Water H O Mﬁ "' ‘i; N i:' H"; 1/‘- :r“ HE gg;éé:r;castify Lite.

and Solutions

V5

Biology WETEROGENEOWUS

F

Learning
QOutcomes:

v’ Explain how
the structure of
water
v'Compare and
contrast A
solutions and
suspension
v Differentiate
between acids —— cvu\!j * Parhiters ‘rt: N b-:\
and bases » Vd‘::-:::':\& ted eve “\\j AMstribute

\
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and Solutions
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Outcomes:

v'Explain how
the structure of
water
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suspension
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and bases

e

Unit One: Chemistry in Biology

Lesson 3 Water and Solutions Session3: Mixtures and Acids

Activity

O salt © salt dissolved in water
Sand & Sugar PO 0 om oo
Salt & Water Figure 1: Salt and sand mixture Figure 2: Salt, sand, and water mixture
Blood

Homogenous or heterogenous??
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Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
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Unit One: Chemistry in Biology
Lesson 3 Water and Solutions

Mixtures Summary

Heterogeneous Homogeneous
Mixture Mixture

0 0. 0000
2000
0000
0000
0000

o

Solvent Solute Solution

) Byjus com

LIGHT BEAM:
EXAMPLE: WATER MILK

NOT VISIBLE VISIBLE VISIBLE
FLOUR AND WATER

Session3: Mixtures and Acids

HOMOGENOUS

Regular order in atoms

B Also called
solutions

Solvent +

solute =
solution

HETEROGENOUS
No order, random arrangement

COLLOID

One substance,
m  dispersed in
another

B STABLE-does
not settle down

Shows Tyndall Effect-

can see path of light

B UNSTABLE- it
settle down

)

One substance,

dispersed in another
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: Mixtures

1. When salt is added to water, it forms a...
A. mixture <:|
B. new element
C. gas only
D. metal

2. In a mixture, each substance keeps its...
A. properties <:|
B. atoms only disappear
C. name only

D. color always

3. A mixture contains...
A. two or more substances <:I
B. only one atom
C. only acids
D. only bases
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: Solutions

1. A homogeneous mixture looks...
A. the same throughout <:I
B. different in every part
C. always cloudy
D. solid only

2. A solution is made of...
A. solute and solvent <:|
B. acid and metal only
C. ice and fire

D. atoms and no molecules

3. Salt dissolved in water is an example of a...

A solution<:|

B. suspension
C. pure element

D. gas only
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

B. always invisible
C. all identical

D. one pure substance

2. In a suspension, particles may...

A. settle to the bottom <

B. disappear forever

C. become ions always

D. form water

3. Milk is an example of a...

A. colloid <:I

B. pure metal
C. gas only
D. strong acid

Quick Check: Heterogeneous Mixtures

1. A heterogeneous mixture has parts that are...
A. distinct or not uniform <:|
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Learning
Outcomes:

v'Explain how
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v Differentiate
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and bases

Lesson s Water and solutions

Sessions: Mixtures and Acids

Quick Check: Mixture Types

1. Homogeneous mixtures are also called...

A. solutions <:|

B. suspensions only
C. acids

D. bases
2. A suspension is unstable because particles...

A. settle down <:I
B. never move

C. become water

D. turn to light

3. A colloid differs from a suspension because it...

A. does not settle easily <:|

B. has no particles
C. is always acidic

D. is always basic



Lesson s Water and solutions Sessions: Mixtures and Acids

Scientific Inquiry & Problem Solving: Mystery

UiL3: Water %
and Solutions MlXtureS
Biology No materials needed | Work in pairs
Problem: A student finds four cups but the labels are lost. Use the clues

L ing . .
Outcomes: to classify each mixture.
% :

Explain how Data: Cup A looks clear and does not settle.
the structure of
water Cup B is cloudy and settles after 10 minutes.
vC d
v Cup C looks cloudy but does not settle.
solutions and Cup D looks the same throughout.
31183122; S:;)Irlltiate Task 1: Classity each cup as solution, suspension, or colloid.
between acids Task 2: Explain one clue that helped you decide.

and bases Task 3: Problem solving: Which cup would be easiest to separate by leaving it still? W lw?
Conclusion sentence: | know a mixture is a suspension when
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

What Does This Sign Mean?

* Many solutes dissolve readily in water, because of
water’s polarity (super solvent)

 This means that an organism (made of 70%
water) can be a container for many solutions

* Some of these solutions can end up having
special properties including corrosiveness (eat
away objects, including your hand!), this is why
we wear gloves in the lab

Water: the polar molecule




Lesson s Water and solutions Sessions: Mixtures and Acids

UiL3: Water e : :
and Solutions | | * When a substance containing hydrogen dissolves in Ee o
. water, a hydrogen ion (H+) may be released because it
Biology : .
is attracted to the negatively charged oxygen end of
Learning water
Outcomes:

e Substances that release H+ ions when dissolved in
water are known as acids
 The more H+ released, the more acidic the solution

v'Explain how
the structure of
water
v'Compare and

contrast becomes

solutions and . Lo

suspension Can you name anvthing acidic? ——
v'Differentiate : % v Sy
bet id : i

afldwlfae;sa ) Lemons, Stomach acid, Cola, Orange juice,

Tomatoes and many more
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Similarly, when a substance releases hydroxide ions

(OH-) when dissolved in water, it becomes known as a
base

e Sodium Hydroxide (NaOH) is a common base that
dissolves in water to form sodium ions (Na+) and OH-

 The more OH- released, the more basic the solution
becomes

Can you name anything basic?

Seawater, Baking soda, Soapy water, Oven cleaner,
Sodium hydroxide




Lesson s Water and solutions Sessions: Mixtures and Acids

Construct a model of acidic solutions and basic solufions by placing each

UiL3: Water :Jf the items below in the correct sequence on the scale.

and Solutions

« releases some h}rdrugﬂn 1ons « releases some h}'dn:l-:-.;id:: 10Ns

Biology

 releases manv hvdrugun 10Ns * releases manv hvdroxide 10ons

Learning * water
Qutcomes:

v'Explain how
the structure of
water
v'Compare and

contrast o
solutions and Acidic

suspension solutions
v Differentiate
between acids
and bases

Basic

eak Strong solutions
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Why are they Important?

UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Acids and bases are key substances in biology.

Many of the foods and drinks we consume are acidic and the substances
in our stomachs which break down the food, called gastric juices, are
highly acidic.

Our body must compartmentalize areas (make rooms like in a house)
and maintain the right level of basic or acidic solution, for us to function
properly

So how do we measure the basic or acidic level of a solution?

o

W/ W
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and Solutions
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Learning
Outcomes:

v’ Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension
v'Differentiate
between acids
and bases

Mr. Ahmed Elhddad

Sessiond: Mixtures and Aclds

0563720249
Lesson 3 Water and Solutions

pH

As previously mentioned, the amount of H+ or OH- in a solution
determines the strength of an acid or a base.

Fle¥! Juolsill Jilug pre e ipogiul (3L

The measure of concentration of H* in a solution is called pH.

Scientists measure pH on a scale of 0-14 with 7 being neutral

INCREASINGLY ACIDIC

Battery acid

INCREASINGLY BASIC

E Sodium hydroxide (NaOH)

W | Lemon juice, vinegar Urine, healthy lake Baking soda Oven cleaner

e
. ‘ Tomatoes Seawater

Stomach acid - |
L

A R
Cola, orange juice Blood, ( ]
tears'\\_

Bananas

Soapy water

Household
ammonia M

Great Salt Lake

«odl. Normal rainwater Pure water
Ty

' NEUTRAL
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v'Explain how
the structure of
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v Differentiate
between acids
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Lesson s Water and solutions Sessions: Mixtures and Acids

* The majority of biological processes carried out by cells are
between 6.5 & 7.5.

* Buffers are mixtures that react with acids or bases to keep the
pH within a certain range.

* Your blood, for example, contains buffers that keep the pH
about 7.4.

What do you think the
Goldilocks principle is?

Your body just like goldilocks, needs perfect conditions
to run properly, this is called maintaining

Homeostasis!

FilVour!

Gaviscon.

TTTTTTTTTTTTT
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and Solutions
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Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Lesson s Water and solutions

Sessions: Mixtures and Acids

Acids and Bases Summary

*Release hydrogen ions (H+)
when dissolved in water

acidic Nneutral

*ACIDS *BASES

*Release hydroxide ions (OH-) ‘
when dissolved in water

NH, — NH,* + OH

3

+ -
x. 2% @
4 = %@

The pH scale

o 1 2 3 4 S S 7 8 o 10 171 12 13 14

alkaline
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: Ions

1. An ion is an atom that has...
A. a charge < I

B. no electrons ever

C. no protons
D. no mass

2. A positive ion is shown with...
A + |

3. Ionic bonds form between ions with...

A. opposite charges < |
B. same color
C. no charge

D. no electrons



Lesson s Water and solutions Sessions: Mixtures and Acids

Quick Check: Acids

1. Acids release which ions in water?
UiL3: Water
and Solutions A. H+ < I
ol B. OH-

Bio Ogy C. Na+ only
Learning D. O2
Qutcomes: 2. More H+ ions means the solution is more...
v'Explain how T
the structure of A. acidic < '
water B. basic
v'Compare and C. neutral
contrast D. solid
solutions and v ;
suspension 3. Lemon juice is an example of something...
v'Differentiate A. acidic< I
between acids B. basic
and bases

C. metallic

D. neutral always
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Quick Check: Bases

1. Bases release which ions in water?

UiL3: Water
and Solutions A. OH- < I
s B. H+

Biology C.Cl2
Learning D. Oz
Quicomes: 2. More OH- ions means the solution is more...
v'Explain how N
the structure of ods 1C< I
water B. acidic
v'Compare and C. neutral
contrast D. polar only
solutions and Baki d luti : 1
suspension 3. ad (lng soda solution 1s usua Y...
v Differentiate A. basic< I
between acids B. strongly acidic
and bases

C. a pure element

D. a gas
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Quick Check: Importance

1. Gastric juices in the stomach are...
UiL3: Water i
and Solutions A. acidic < I

B. basic only

Biology

C. neutral always

Learning D. solid

Outcomes: 2. The body must keep correct acid/base levels to...
v'Explain how :

the structure of A. function properly < |
water B. stop all reactions

v'Compare and C. remove water

contrast D. make metals

solutions and ; e i
suspension 3. Measuring acidity or basicity uses...
v'Differentiate A.pH I

between acids B. distance

and bases

C. sound

D. shape
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Quick Check: pH

1. pH measures the concentration of...

A. H+ ions < |
B. sand
C. light
D. air
2. The pH scale usually goes from...

A.ot014< !
B.1tos

C.10to 100
D. 50 to 70
3. ApH of 7 is...
A. neutral < I
B. very acidic

C. very basic

D. corrosive only
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Quick Check: Buffers

Uil ter 1. Buffers help keep pH...

and Solutions A. within a safe range < |

B. changing quickly

Biology

C. always at zero

earnin D. above 14

Outcomes: 2. Blood pH is kept around...
v'Explain how

the structure of A.74 < I

water B.2

v'Compare and C.14

contrast D.o

zzg;téﬁgisoind 3. Keeping stable internal conditions is called...
v Differentiate A. homeostasis < |
between acids B. corrosion

and bases C. suspension

D. polarity
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UiL3: Water
and Solutions

Biology

Learning
Outcomes:

v'Explain how
the structure of
water
v'Compare and
contrast
solutions and
suspension

v Differentiate
between acids
and bases

Scientific Inquiry & Problem Solving: pH Case
Study

No materials needed | Work in pairs

Problem: A school nurse has three safe solutions but the labels are missing. Use
pH data to identify them.

Data: Solution A pH = 2, Solution B pH =7, Solution C pH =10.

Task 1: Classify each solution as acid, base, or neutral.

Task 3: Problem solving: If blood must stay near pH 7.4, why are buffers important?

Conclusion sentence: Acids release ions, while bases release

10NS.
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