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substances changes

Process by which atoms or groups of atoms in substances are reorganized into 
different substances

substance’s 

composition(structure)

substance’s 

appearance(look)
Change in

broken/formed

Chemical bonds
No change

Chemical 

bonds

Produce new substance 
No new substance 

produced
New substance 

Chemical change Physical changeType of change

Chemical Reaction

Reactants and Products
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What type of substance change in the picture?

How do you know when a chemical reaction has 
taken place?

Rusting 

-It is formed when (O2) in the air reacted 
with iron(Fe)

-It is a compound called iron oxide (Fe2O3)

- Surface changing 



What does the image show?
a.    a covalent bond  
b.    a physical property  
c.     van der Waals forces 
d.     a chemical reaction 

In which of the following are bonds 
broken and new bonds formed? 
a. chemical reactions                            
b. isotopes 
c.      elements                                             
d.      polar molecules 
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14 Activation energy 

The minimum amount of energy needed for reactants to form products in a chemical 
reaction

-The flame of the match provides activation energy.
-The amount of energy needed to begin a reaction. 
-The reaction gives off energy in the form of heat and 
light.



ReactionReaction

RequireRequire(Require/ don’t require)

activation energy 

LowerHigher
The amount of activation 

energy

R:Higher.    P:LowerR:Lower.       P:Higher
The amount of product energy

and the amount of reactant

energy

ExothermicEndothermicType of reaction 

Aabsorbing energy
Rreleasing energy



Exothermic Endothermic

Which type of reactions keep our internal 
body temperature at about 37C ?
Exothermic

Which chemical reaction is endothermic?

A. B.

A. activation energy

B. reactants

C. products

D. enzymes

Look at the following figure. Determine 

what the upward curve represents. 

?



A. chemical bonds

B. ionic compounds

C. radioactive isotopes

D. van der Waals forces

What provides the energy for all 

living processes?

A. a match burning

B. salt dissolving

C. water boiling

D. gasoline evaporating

Which is a chemical reaction?

What is true of this chemical reaction?

A. Energy is not needed to start the chemical 

reaction.

B. Heat and/or light energy are released in this 

reaction.

C. The activation energy is greater than the energy 

released.

D. The energy of the products and the reactants is 

the same. 







A catalyst is a substance that lowers the activation energy needed to start a 
chemical reaction

Biological 
catalyst 

Special proteins

Enzymes 

-Speed up the rate of chemical reactions

-It doesn’t increase how much 

product is made

-Lowers the activation energy 
needed to start a chemical reactions

-It doesn’t get used up in the reaction 

-It can be used again 

-each enzymes are specific to one 

reaction (amylase)
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How 
enzymes 
work? A

B

Substrate: The Reactants that
bind to the enzyme Active site changes shape and form:



(A) refer to……………

1-………………………are the reactants that bind to the enzyme 

in specific location called………………

From the figure : 

2-The active site changes shape and form 

the……………………………

3-This complex helps chemical bonds in the reactants to 

be……………………and new bonds to ………………

(The substrate react to form…………….......…)
4-The enzyme then releases the………………

A
B

C

D

(B) refer to……………

(C) refer to……………
(D) refer to……………

substrates
Aactive site

Enzyme-substrate complex

broken products
substrates

products

Q2: Complete each sentence 



A. substrates

B. enzymes

C. ions

D. reactants

Identify the proteins that speed up 

the rate of chemical reactions.

A. It acts as a reactant.

B. It reduces the amount of heat 

produced.

C. It increases the amount of product.

D. It lowers the activation energy.

How does an enzyme increase 

the rate of a chemical reaction?

What occurs at the active site in the 

enzyme substrate complex?

A. An exothermic chemical reaction takes

place.

B. Chemical bonds are broken and new 

bonds are formed.

C. The enzyme gets used up in the 

reaction.

D. The substrates provide energy for the

enzyme.





Enzyme A would be more active in a living cell 

because the maximal activity is around 37ºC. 

State the relationship between the terms in each 

pair. 

أكثر نشاطا في الخلية الحية لأن النشاط   Aسيكون الإنزيم

درجة مئوية37الأقصى يبلغ حوالي
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24. Which enzyme is more active in a human cell? Why? 
ما الإنزيم الأكثر نشاطا في الخلية البشرية؟ لماذا



mixtures 
Combination of two or more substances

in which each substance retains its 
individual characteristics and properties 
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Homogeneous mixtures Heterogeneous mixtures 

-When a mixture has a 
uniform composition 
throughout

-A solution is another name 
for a homogeneous mixture. 
The water retains its 
properties and 

-The components remain 
distinct, that is, you can tell 
what they  are individually.
-2 type:  Suspension

Colloids



Uniform
Composition 

Homogeneous
mixtures 

Solution 
Solute Solvent 

Substance that is 
dissolved in the 
solvent

Substance in which 
another substance 
is dissolved 

Solute=

Solvent=

powder substance 
Solution contains 

water , protein 
and salt

saliva Air you 
breathe 

Solution of gases
Salt

Water Water

Solute=

Solvent=



Heterogeneous 
mixtures 

Suspension

Types

The particles settle to the 
bottom 

Colloids 
The particles don’t settle to the 
bottom 

Distinct Composition 

fog, smoke, butter, mayonnaise, milk, 
paint, and ink. Blood is a colloid 
made up of plasma, cells, and other 
substances



الخليط في الصورة المجاورة تنطبق علية كل  العبارات ما عدا  

.Homogeneous mixture   aمخلوط  متجانس         
b. colloid is a heterogeneousغير متجانس    الغرواني

 c. solutionمحلول                                           

Which of these is not a characteristic of a solution? أي من هذه

ليست سمة من سمات المحلول؟

A) substances retain properties                      المواد تحتفظ بخصائصها

B) homogenous mixture forms                           أشكال خليط متجانسة

C) there is uniform composition                         هناك تكوين موحد

D)substances change properties             المواد تغير خصائصها
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Carbon atoms Can be Joined to form molecules

C C C C C

=Large moleculessmall 

molecules

small 

molecules
small 

molecules

small 

molecules

Macromolecules

=
Polymers 

Monomers Linked together by

Covalent bonds 

C C
C

CC

small 

molecules

Small molecules

are linked together 

by covalent bonds 
Large molecules

formed 

from repeating 

monomers



Biological macromolecules are organized into 4 major categories 

Lipids

Proteins

Nucleic acids 

Carbohydrates



monomer is 

Nucleotides 

monomer is 

Amino Acid monomer is 

monomer is 

Fatty Acid 

Glucose

Polymers 





a compounds composed of carbon,hydrogen and oxygen

in a ratio of 1:2:1
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General formula 

The number of (CH2O) 

units in a chain

Carbohydrates with Value of n ranging 

from 3 to 7 called: simple sugars or 
monosaccharides 

Types

Monosaccharides(simple sugars) 

disaccharide Polysaccharides 

Sucrose

(Table sugar)

Lactose

(Milk sugar)

Glucose 

Fructose Glycogen

Cellulose 



Example

Function
energy 

source
energy 

source

energy 

storage

Glucose 

Fructose 

Sucrose

Lactose

Glycogen

Cellulose 



GlycogenCellulose Name of structure 

Glucose Glucose Monomer

Carbohydrates Carbohydrates Polymer 

Branched polysaccharide of glucose 
Chains of glucose with cross link 
bond(tough fibers)

appearance (shape)

Energy storage
-When body needs energy
(between meals or physical activity )
it will broken down in to glucose
- Gglucose stored in liver and muscle in 
form of glycogen

Structure support in cell walls
-Chains of glucose Linked together by 
Crosslink bond to form cellulose

Function 



FungiLobsters

Insects

Shrimp

Chitin

Hard outer shells ofHard outer shells of

Hard outer shells of

Cell walls of some

Polysaccharides Nitrogen-containing 

polysaccharide 



A. gluten

B. glycogen

C. starch

D. sucrolose

Which polysaccharide stores energy in muscle and liver tissue?



What do cellulose and chitin have in common?ما القواسم المشتركة بين السليلوز والكيتين

A. They are energy-storing polymers..                           إنها بوليمرات لتخزين الطاقة

B. They are found in the cells of animals..             تم العثور عليها في خلايا الحيوانات

C. They are structural polysaccharides.                              . من  السكريات المتعددة

D. They are composed of repeating sucrose units.       وهي تتألف من وحدات السكروز المتكررة



√



made mostly of :

Fats-Oils-Waxes

Lipid composition Fatty acid Glycerol Other components 

that make up the:
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Functions

Triglyceride

Waxes

Beeswax

Fat Oil 1-Store energy (Fat cells of the body)

2-Prevent water loss (Coated the leaves of tree)

3-Made honeycomb (beehive)



Types

1-Saturated and unsaturated fats 2-phospholipids 3-Steroids
-Saturated fats
-No more hydrogens can 
bond to the tail

-Unsaturated fats
-can accommodate at 
least one more Hydrogen 

-Polyunsaturated 
-can accommodate at least 
one more Hydrogen 

-Serve as barriers in 
biological membrane

-Include hormones and 
cholesterol
-It provides the starting 
point for other necessary 
lipids such as : vitamin D 
and Hormones (estrogen 
and testosterone)

-Fatty acids tails It is the  basic structure of a lipid.
-Stearic acid has no double bonds between carbon atoms. 
-oleic acid has one double bond.
-Phospholipids have a polar head and two nonpolar tails.







A. lipids

B. nucleotides

C. polypeptides

D. sugars

What are fats, oils, and waxes composed of?

Which is a characteristic of all lipids?

A. They are saturated triglycerides.

B. They do not dissolve in water.

C. They are liquid at room temperature.

D. They store less energy than carbohydrates.



Amino acids= 20 

made mostly of :

make up about .............of total.body mass15%

The monomer is
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One bonds 

Three bonds 

With H   atom

With groups
amino groups(-NH2)

a carboxyl groups(-COOH)

a variable groups(-R)



Amino 

acid

Amino

acid

Amino

acid

Amino

acid

Amino

acid

peptides bond one amino acid and other amino acid

amino acid amino acid

Form between 







Levels of proteins structure organization 

Chain of amino acids

Primary structure 

Number of amino acids Order of joining together 

It folds into a three dimensional shape

Secondary structure 
Helix Pleat 

-Depends on the interaction among the 
amino acids

-Hydrogen bonds helps protein hold its shape

Tertiary structure 

Protein contain many helixs, pleats and folds

many proteins 

Ex. Hemoglobin

Globular Long fibers 

some proteins 

Quaternary structure
( fourth level)

some proteins  
combining with 
other proteins 



Functions 

Skin, hair and muscles 

are made of protein 

It provides:

* structural support * transport 

substance inside 

the cell and 

between cells

* communicate 

signals within a cell 

and between cells 

* speed up 

chemical reaction

* control cell growth

Cell contains 10,000 
different proteins 





A. carbohydrate

B. lipid

C. nucleic acid

D. protein

Which biological molecule transports 

substances between cells?

A. hormone

B. nucleic acid

C. protein

D. steroid

What type of biological molecule is an 

enzyme?

A. amino acids

B. fatty acids

C. glycerols

D. nucleotides

What are the monomers that 

make up proteins?



Functions Store and transmit genetic information

Types 

The shape 

Type of 

sugar

2 chain1 chain

DNA 

DeoxyriboseRibose

RNA 

DeoxyriboNucleic AcidRibo Nucleic Acid
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27 monomer is Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides 

Nucleotides Structure 

Three units:

DNA nucleotides contain the
sugar deoxyribose. RNA nucleotides
contain the sugar ribose.





What is the function of this biological 

macromolecule?

A. communicate signals between cells

B. produce vitamins and hormones

C. provide support and protection

D. store and transmit genetic information



A. carbon

B. nitrogen

C. phosphorus

D. sodium

Which element do almost all biological molecules contain?

A. 1

B. 2

C. 4

D. 8

How many covalent bonds can carbon form with other atoms?



Actions can doPhenotypic traitBreed

Beagle

Husky

German 
shepherd Highly trainable

Endurance runners and pull 
sleds long distances

Sled dogs

Detective dogs

Service dogs

Keen sense of smell

Observe the phenotypic traits of different dog breeds
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What selective breeding is ? (Definition)

What hybrids is ?

The process by which desired traits of 
certain plants and animals are selected 
and passed on to their future generations. 

Offspring resulting from cross-breeding.

How can desired traits be passed on to future generation?

Through the processes of : hybridization, inbreeding .

Selective breeding





Definition

It is Breeding an organism 
that has unknown genotype

with other has homozygous 
recessive for the desired trait

Steps

1-Breeding 

Unknown dominant genotype 

and homozygous recessive genotype 

2-Observed the breeding result 

✏️If all the offspring have 
dominant phenotype 

The parent’s genotype  is
dominant homozygous

✏️If the offspring show 1:1
phenotypic ratio

The parent’s genotype  is
dominant heterozygous

Between

Test Cross
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Example



√

6. The genotype of the black cat is Bb.



DNA of one 
organism

(DNA of another organism)
exogenous DNA

Process in which genes (sections of DNA) are taken 

from one organism and transferred to another

From the figure: Infer the definition of Genetic Engineering

This organism  called

Genetically engineered organisms 
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Restriction enzymes 

Gel electrophoresis 

▪ used in genetic engineering are:

Scientists used to

Manipulate

(control) 

DNA

Isolate

gene from 

genome

To study specific gene





It is a process

used to separate DNA fragments

by an electric current

according to the size of fragments 

Gel Electrophoresis

When an electric current is applied, the 
DNA fragments move toward the positive
end of the gel

The smaller
fragments move 
farther faster
than the larger 
ones.



Solution containing DNA

is dropped on the gel by a pipette 

A staining solution 

binds to the separated DNA fragments 
in the gel making them visible under Ultraviolet light

▪ The unique pattern created based on the size of 
the DNA fragment can be compared to known DNA 
(marker) fragments for identification







Recombinant DNA Technology

What is?

Specific size of 

DNA fragments 

combined with DNA 

fragments from 

another source. 

Recombinant 

DNA 

Importance

Studying 

individual genes. 

Quantities

Need large 

quantities of DNA 

molecules. 

Materials 

used

Vector(Carrier) 

The host cell 

Restriction enzyme 

DNA ligase

Plasmids and viruses

bacterial cell 

Joins DNA fragments
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What is a plasmid?  

-Small, circular, double-stranded DNA molecules 

that occur naturally in bacteria and yeast cells

-Because they can be cut with 

restriction enzymes

Why are the plasmids use as vectors?  
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The use of Genetic engineering to find solution to problem

Genetically Engineered 

organisms

Transgenic organisms 

-For medical and agriculture  

purposes

- For research 

Biotechnology 

Organisms that have a gene 
from another organism 

Transgenic bacteria 

Transgenic plants

Transgenic animals



To improve the 
food supply and 
human health 

To secret a protein called 
antithrombin III

To prevent human blood 
from forming clots 

during surgery 

Transgenic 
Chicken and 
Turkeys

To resistant to disease 

Transgenic animals

Species of fish 
Grow faster

Transgenic Goats
Transgenic 
Livestock

Mosquito Larva Roundworm 

Fruit flies

Mice

Transgenic organisms
might be used as a 

source of organs for 
organ transplants

To study diseases, and 
develop ways to treat them



Genetics and Biotechnology

▪ Scientists produce most transgenic animals in laboratories for biological 
research.

Genetic engineeringTransgenic Animals

Study disease and develop ways to treat them
Mice, fruit flies, and the 
roundworm 
Caenorhabditis elegans

Improve the food supply and human health.Transgenic livestock

Secrete blood from forming clots during surgery.Transgenic goats

Resistant to diseases.
Transgenic chickens and 
turkeys

Grow faster.Fishes

Might be used as a source of organ transplants.Transgenic animals

Transgenic animals





-Genetic variations (SNPs) located together  tend to inherited together 

The region of linked variations in the human 
genome called haplotypes

▪ Assembling the HapMap involves identifying groups 

of SNPs in a specific region of DNA.

The HapMap project

▪ The HapMap will enable geneticists  to take 

advantage of how SNPs and other genetic variations  

are organized on chromosomes.

The project to create catalog of 

common genetic variation 

Help researchers to find genes that:
1-cause disease 
2-and affect an individual’s response to drugs 
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▪ The benefits of pharmacogenomics include: 

1-more accurate dosing of drugs that are 

safer and more specific.

2-will allow for drugs to be custom-made for 

individuals based on their genetic makeups.

3-will increase safety, speed recovery, and  

reduced side effects. 

▪ The study of how genetic inheritance 

affects the body’s response to drugs .

What is pharmacogenomics? 

Write the benefits of pharmacogenomics  



Genetics and Biotechnology

Gene therapy

▪ A technique aimed at correcting mutated genes that cause human diseases .

▪ Scientists insert a normal gene into a 

chromosome to replace a dysfunctional gene.

▪ Scientist insert a normal gene into 

a viral vector.

Produces recombinant DNA







From Gene Protein To = Central dogma RNA To
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Study of human genes( structure and function) Genomic

What is the importance of Genomics? 

Identifying human 

genes and 

interpreting their 

functions.

Investigating the 

proteins produced by 

the genes.

Investigating the mass 

of data obtained from 

sequencing the 

genomes of multiple 

organisms.



The large-scale study and 

cataloging of the structure

and function of proteins in 

the human body is called 

proteomics.

Genetics and Biotechnology

Genes are the primary information storage units, whereas proteins are the 

machines of a cell.

What is Proteomics ?

What is the importance of Proteomics? 

Look at thousands 

of proteins at the 

same time.

Revolutionize the 

development of new 

drugs to treat 

diseases such as Type 

II diabetes, obesity, 

and atherosclerosis.

Analysis will better 

define both normal and 

disease states.

Proteomics allows researchers to



AB

E

C

D

Which letter refer to …..? 











Thyroid and parathyroid Gland
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Thyroid
Gland

releases 

Calcitonin CT Decrease
blood calcium level By 

Increased
calcium absorption
from blood

Increased
calcium excretion
through urine

Blood calcium level falls

Parathyroid 
Gland

releases 

Parathyroid hormone PTH
Increase
blood calcium level

By 

Increased
calcium release to blood 

Increased
calcium reabsorb 

Increased
calcium absorbed 
from food

Blood calcium level rise



Parathyroid hormone (PTH) and calcitonin (CT) regulate the level of calcium in the blood. 



Complete the table

PTHCT
refer to

The hormone producing 
glands

When is the hormone 
secreted ?

It is function

Organs which hormone 
stimulate it 

Calcitonin Parathyroid hormone 

Thyroid gland Parathyroid gland

When blood calcium 
levels rise

When blood calcium 
levels fall

Decrease blood calcium level Increase blood calcium level

Bone-kidney Bone-kidney-intestine 

CTThyroid

PTHParathyroid 

Homeostasis 

Maintain the level 
of calcium in 

blood 



Pancreas

produce enzymes to 
digest  carbohydrates , 
proteins and fats 

produce hormones to 
maintain  homeostasis 
(Blood glucose)

Exocrine portion
Endocrine portion

Pancreas is a mixed gland, that mean it has an exocrine portion and 
an endocrine portion 



Homeostasis 

Insulin 

Glucagon 

Maintain the level 
of glucose in blood 



Which hormone is more likely to be
secreted by the pancreas during
intense exercise?

A. glucagon

B. insulin



The graph shows blood glucose levels
over a period Which hormone might
have caused a sudden surge as
indicated by the arrow?

A. antidiuretic hormone 

B. growth hormone 

C. glucagon 

D. insulin 




