
Molecular level
(biochemistry)

Cellular level

Hierarchical 
organization

Organism :
human being

The molecule shown is a phospholipid,
a component of the cell membrane.



Tissues level :

Hierarchical 
organization

Organism :
human being 1

2

3

1 = epithelium
2 = connective tissue
3 = smooth muscle



Hierarchical 
organization

organe

Digestive
system

Organism :
human being

stomach





Hierarchical 
organization

1. atom level



Hierarchical 
organization

1. atom level

Atomic number : number of protons

Protons and neutrons have a mass 2000 time higher than electrons.



K

L

K shell can contain 2 electrons
L shell can contain 8 electrons



K L M N

comes from spectroscopy

Shells are divided in subshells

Watch the tutorial for more explanations



Periodic Table of the Elements
Horizontal
rows are
periods

Period 1

Period 2

The atomic number defines the element

Green color : elements present in living organisms



Period 1
Period 2

From Essential Biology chapter 2

Periodic Table of the Elements



methane ammoniac water Hydrohloric acid

Hierarchical 
organization 2. Molecular level

Covalent bonds



Periodic table : horizontal rows are periods.

L shell is full: 8 electrons

Carbon
4 vacancies

Nitrogen
3 vacancies

Oxygen
2 vacancies

Fluorine
1 vacancy

Neon
0 vacancy

Vacancies : 4 3 2 1 0

Number of electrons
in the L shell : 1            2         3         4         5         6         7         8



From Essential Biology chapter 2

K L

Electron Arrangement and the Chemical Properties of Atoms



How much water in the human body ?

Discrepancies should not bother you !



https://www.socratica.com/lesson/hydrogen-bonding-in-water

The water content of the human body varies with age.



How much water in the human body ?

Variation with 
the gender



Variation in organs



Water is a polar molecule



Electronegativity

Nobel gases

Electronegativity difference : 3.5 – 2.1 = 1.4



Oil :

lipid

nonpolar

hydrophobic

Water :

• polar

• hydrophilic

Polarity and solubility


