
Chemical bonds 

• The structure and physiological processes of the body are 

based to a large degree, on the properties and interactions of 

atoms, ions and  molecules. 

• In order to understand how living organisms are built from 

inanimate matter, therefore, it is crucial to know how the 

chemical bonds that hold atoms together in molecules are 

formed. 

Atom: is the smallest unit of matter that still retains its 

distinctive chemical properties.    

 



• Each atom has its centre a dense, positively charged 

nucleus, which is surrounded at some distance by a cloud 

of negatively charged electrons. 

   

 

 



• The nucleus consists of two kinds of subatomic  

particles: 

 a) Protons (positively charged) 

 b) Neutrons (electrically neutral) 

 

 

• In a neutral atom: 

 number of electrons = number of protons 

 



• The number of protons present in atomic nucleus 

determine its atomic number. 

 Atomic number: is the number of protons  

(Atomic mass  =  number of protons + number of neutrons 

or atomic weight)  

 

     



• There are 92 naturally occurring elements, each 

differing from the others in the number of protons and 

electrons in its atoms. 

• Living organisms, are made only a small selection of 

these elements, four of which-carbon (C), hydrogen (H), 

nitrogen (N), and oxygen (O)-made up 96.5% of an 

organism′s weight. 

• Electrons are in continuous motion around the nucleus. 

 



 



•The electrons in an atom can exist only in certain 

discrete regions (discrete orbits) and that there is a 

strict limit to the number of electrons that can 

recommended in an orbit of a given type, a so called 

electron shell. 

• The electrons closest on average to the positive nucleus 

are attracted most strongly to it and occupy the inner, 

most tightly bound shell.  



• This innermost shell can hold a maximum of two 

electrons. 

• The second shell is farther away from the nucleus, and 

its electrons are less tightly bound. This second shell can 

hold up to eight electrons. 

• The third shell contains electrons that are even less 

tightly bound; it can hold up to eight electrons. 

• The fourth and fifth shells can hold 18 electrons each. 

• Atoms with more than four shells are very rare in 

biological molecules. 

 

 

 



• The electrons of an atom fill the shells in order-the first 

before the second, the second before the third, and so on. 

• An atom whose outermost shell is entirely filled with 

electrons is especially stable and therefore chemically 

unreactive. 

      e.g helium with 2 electrons (and atomic number of 2) 

• Hydrogen by contrast, has only one electron (which 

leaves the outermost shell half-filled), so it is highly 

reactive.  



• The atoms found in living tissues all have incomplete 

outer electron shells and are therefore able to react with 

one another to form molecules. 

• Atoms with incomplete outer shells have a strong 

tendency to interact with other atoms so as to either gain 

or lose enough electrons (either by sharing or by transfer) 

to achieve a completed outermost shell. 

example: 

• H atom needs only one more electron to fill its shell 

(generally acquires it by sharing-forming one covalent 

bond with another atom. 

 



• The other most common elements in living cells: C, N, and O, 

which have an incomplete second shell, P and S which have an 

incomplete third shell, generally share electrons and achieve a 

filled outer shell of eight electrons by forming several covalent 

bonds.  

• The number of electrons an atom must acquire or lose (either 

by sharing or by transfer) to attain a filled outer shell is known 

as its valence. 

[i.e.  The electrons in the incomplete outermost shell, participate 

in chemical reactions and form chemical bonds These outermost 

electrons are known as the valence electrons of the atom].  



 

 

 

 

 

 

 

Atom H C N O F Cl Br I 

Valence 1 4 3 2 1 1 1 1 

The number of bonds that each atom can have is determined 

by the number of electrons needed to complete the 

outermost shell.(e.g hydrogen must obtain only one more 

electron-and can thus form only one chemical bond-to 

complete the first shell of two electrons. Carbon, by 

contrast, must obtain four more electrons-and can thus form 

four chemical bonds-to complete the second shell of eight 

electrons.   

 






