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Molecular Models Buying Guide

Molecular Models
Key Components

Atom

The spheres represent
atoms. Different colors
indicate different
elements.

o Hydrogen (H)

/\"’

Hydrogen Atom

White spheres representing
hydrogen (H) atoms.

Example Molecule: Ethanol (C,H50H)

-

carbon (C) atoms.

Bond

The sticks represent
chemical bonds that
hold atoms together.

.

|
‘ Carbon Atom

Black spheres representing

Oxygen Atom

Red sphere representing

an oxygen (O) atom.

Hydroxyl Group (-OH)

The oxygen and attached
hydrogen together form

a functional group

called the hydroxyl group.

(Molecular models show the 3D arrangement of atoms in a molecule.)
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MOLECULAR MODEL ANATOMY

Molecular model kits use coloured atoms and connectors to represent the structure

ATOM SPHERES
Represent individual
atoms (e.g. carbon,
hydrogen, oxygen).
Different colours
represent different
elements.

Represent chemical
bands between atoms.
Different lengths and
styles help show
single, double and
triple bonds,

-
BOND CONNECTORS

UNDERSTANDING THE PARTS OF A MOLECULAR MODEL KIT

and geometry of molecules in three dimensions.

ONNE
Used to show duuble.
triple or aromatic
honds where rotation
is restricted.

SINGLE EOND

900 69

One connector
betwesn atoms.
Allows rotation.

DOUBLE BOND TRIPL

Twro connectors
between atoms.
Rotation restricted,

!

SUPPORT STANDS & BASES

Used to display larger molecules
and keep models stable.

TYPES OF BONDS YOU CAN BUILD

E BONC AROMATIC BOND FLEXIBLE BOND

Allows rotation
to shew different
confarmations.

Delocalized electrons
in ring structures
{e.q. benzens).

Three connecters
between atoms.
Linear arrangement.

HYDROGEN BOND

9 @@

Dotted connection
represents attraction
between molecules.

-
LONE PAIR PIECES FLEXIBLE BONDS
Represent non-bonding = Allow parts of the
electron pairs. Used to molecule to rotate.
teach molecular shape Useful for showing
and VSEPR theory. confermations and
; bend rotation.
J o
A
-
SPECIAL ATOMS
Kits include a range
aof atems such as O,
M, 5, P, halogens and
metals for building
a wide variety of
) ~ molecules. F,
HYDROGEN ATOMS

Small white spheres
represent hydrogen,
Essential for showing

- r.omplete structures
and valency.
COMMON ATOM COLOURS
Hydrogen (H) Wwhite
. Carbon [C) Black
@ oo Red
0 Mitrogen (M) Blue
Sulfur (5) Yellow
0 Chlarine [C1) Grean
0 Phaspharus (P} Purple
) Metal Sibver Marious |

=
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ELEMENT SYMBOL
Hydrogen H
0 Carbon C
e Oxygen 0
e Nitrogen N
‘__M_g Sulphur S
e Chlorine Cl
a Phosphorus P
Metals
Q [example: Sodium) Na
Other Vari
Elements BEHUS
WHY COLOURS MATTER
Colour coding helps students
identify atoms instantly, build

maolecules accurately and focus
on structure, bonding and shape
instead of remembering names.

STANDARD COLOUR CODING FOR COMMON ATOMS

Molecular model kits use colours to help identify elements quickly.
Colours can vary slightly between manufacturers, but these conventions are widely used.

TYPICAL COLOUR

White

Black

Red

Blue

Yellow

Green

Purple

Silver/ Grey
{varies)

Varies
{see kit guide)

CCO0O0TC 666

TIPS FOR SUCCESS
G Always refer to the kit's colowr guide,
Q Teach students the colours early.

a' Lise colours consistently in worksheets and displays.
O‘ Chech colours when using multiple model brands.

EXAMPLE USES

Most organic and inorganic molecules

Organic chemistry, hydrocarbons,
biomolecules, carbon skeletons

Water, alcohaols, aldehydes,
ketones, carboxylic acids

Amines, amides, amino acids,
DMA, proteins, nitriles

Thiols, sulphides, sulphones,
some amino acids

Halogenoalkanes, PVC,
inorganic compounds

Phosphates, DMNA, RMA,
ATP, inorganic chemistry

lonic compounds, metal complexes,

crystal structures

Fluerine, Bromine, lodine and
other less commeon elements

daq O <X

Q wn
t-0=0 D:J I
o wn

@@

COLOUR KEY (QUICK REFERENCE)

Hydragen (H)
@ carbonic) -

@ oxgen o)

@ Nitragen (N}
Sulphur (5}

@ chicrine (C

@ rFhosphorus (P)

lg' Metals (varies)

0 Other (varies)

MOLECULAR MODEL ATOM COLOUR CHART

NOTES

Usually the smallest
atoms in a model.

Forms the backbone
of organic molecules.

Often found in polar
functional groups.

Key element in many
biological molecules.

Can form disulphide
bridges in proteins.

A halogen - often used in
substitution reactions.

Important in energy
transfer and genetics.

Metal colours vary between
brands and kits.

Check yeur kit guide
for specific colours.

BUILD
UNDERSTANDING

Frarm simple malecules
to complex biomolecules,
colours help bring
chamistry to lifa!
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Molecular Models Buying Guide

1. Identify Your
Primary Use Case

Start with where the models will be used and what level of
chemical detail is required.

Environment Requirements

. Simple colour coded atoms; strong
School/Teaching connectors; easy assembly; models for
Labs (KS3 to GCSE) basic bonding (covalent, ionic)

Higher atom variety; accurate bond
Alevel / F!thher angles; organic chemistry components
Education (tetrahedral, trigonal, linear geometries).

. . . Complex functional groups;
University / Organic stereochemistry support (R/S, E/Z); rigid
Chemistry sp3/sp?/sp geometry assemblies.

Larger kits for peptides, sugars, lipids;
Biochemistry / Molecular hydrogen bonding connectors;
Biology helical/backbone structures.

Large, easy to see pieces; durable
construction; bright colours; models that
stand securely.

Demonstrations / Outreach

Click to view our range
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Molecular Models Buying Guide

2. Choose the
Model Type

Different model types provide different levels
of accuracy and functionality.

Ball and Stick Models

Most common educational type

Shows atoms as spheres and bonds as rods

Good for bond angles, geometry, and hybridisation
Ideal for GCSE » early university

Space Filling (Van der Waals) Models

Atoms shown using approximate van der Waals radii
Useful for steric interactions, packing, and molecular size
Often used alongside ball and stick for contrast

Framework / Skeleton Models

Minimalist design, great for organic molecules
Emphasises molecular connectivity and topology rather
than atomic size

Biomolecular Models

For proteins, DNA, sugars, lipids
Often modular to allow helix building or folding pathways

3D Printed or Custom Models: Used for specialised
research or demonstrations. Canrepresent
unusual structures or surfaces.
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BEST FOR

EXAMPLE
USES

CURRICULUM
LEVEL

KEY
BEMEFITS

LIMITATIONS

e 0 ¢ » @

CHOOSE THE RIGHT MODEL FOR YOUR CHEMISTRY NEEDS

Different molecular model types help students visualise structure, shape, size and bonding in different ways.
Use this chart to find the best model for your teaching or learning goals.

BALL & STICK SPACE FILLING FRAMEWORK / STEREOCHEMISTRY BIOMOLECULAR CRYSTAL STRUCTURE
MODELS MODELS SKELETON MODELS MODELS MODELS MODELS

o5

General chemistry,
bonding, molecular
shapes and organic
chemistry,

= Covalent bonding
=« VSEPR shapes
* Hydrocarbons
= Functional groups

(ks3] ocse [ Auever)

@ Clear view of
atoms and bonds

O Shaws bond angles
and geometry

£ Atorns not to scale

£ Less effective for
large molecules

HOW TO CHOOSE:
For most schools, a ball & stick model kit is the most
versatile starting point. As students advance, space

fillimg, stereochemistry or biomolecular kits add depth
and enable more complex learning.

o

Molecular size,
shape, steric effects
and packing.

* Molecular volume

= Steric hindrance

+ Van der Waals
interactions

Aieve
UNIVERSITY

@ Shows real size of
atoms

@ Gooed for steric
influence studies

£ Bonds not visible

£) Harder to show
bonding/angles

Organic chemistry,
carbon skeletons
and ring systems.

= Benzene rings

= Alkanes [/ alkenes

= Carbon frameworks

» Reaction mechanisms

A LEVEL
UMNIVERSITY

@ Highlights connectivity
and skeleton

O Less clutter, easier
for large moleculas

£ Does not show
individual atoms
) Not ideal for beginners

MATCH YOUR CURRICULUM [ X1

Choose models that support
the tooics and lewel you teach,

Chirality, isomerism,

conformations and
3D arientation,

= Enantiomers

= E/Z isomerism

= R/S configuration
» Conformations

[ ever

@ Excellent for 3D
origntation

Q Ideal for iscmerism

and chirality

© More pieces required

£ Can be complex
for beginners

COMSIDER YOUR STUDENTS
Younger studants nead simple,
colowrful parts, Advanced
students nead accuracy,

Pratains, DMNA, RMNA,
carbohydrates, lipids
and biochemistry.

= Aming acids

= Proteins

= DNA & RNA

= Carbohydrates

A LEVEL

@ Builds large, complex
biological molecules

G Shaws hydrogen
banding & folding

© Expensive
€ Meeds more storage

Space

CHECK QUALITY & DURABILITY
Laak far strong connectors,
accurate angles and reliable
materiaks,

MOLECULAR MODEL TYPES COMPARISON CHART

MODEL TYPE

lonic latticas, metals
and solid-state
structures,

* lonic compaounds
= Metal structures

= Unit cells

+ Repeating lattices

UNIVERSITY

@ Shows repeating
patterns

@ Useful for solid
state chemistry

0 Specialist use

2 Mot for simple
melecular shapes

| i THINK LONG TERM
-

Ersure storage, replacement
parts and upgrade options
ane available,

www.betterequipped.co.uk




Buying Guide

3. Pieces, Bond
Types & Geometries

Look for kits that include components matching your
curriculum or research needs.

Atom Pieces

Carbon, hydrogen, oxygen, nitrogen, halogens, metals
Colour coded to common standards (e.g. C=black, O=red)
Multiple hole configurations (1 hole, 2 hole, 3 hole, 4 hole)
for correct geometry

Bond Connectors

Single, double, triple, flexible bonds

Long and short connectors for modeling strain or rotation
Rigid connectors for accurate geometry

Flexible bonds for conformational analysis

Geometries

Tetrahedral (sp?)

Trigonal planar (sp?)

Linear (sp)

Octahedral, trigonal bipyramidal for transition metals

Tip: For A level and university organic chemistry,
ensure the kit includes chirality components
(wedge/dash or stereocentre support).
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SINGLE BOND
[Covalent)

DOUBLE BOND
(Covalent)

TRIPLE BOND
{Covalent)

AROMATIC BOND
(Delocalised)

O

HYDROGEN BOND
(Intermolecular)

sssan

DATIVE (COORDINATE)
BOND
(Covalent)

-

FLEXIBLE BOND
(Rotatable)

T
R/

WHY BOND
TYPES MATTER

BOND TYPE

BOND TYPES COMPARISON

UNDERSTANDING CHEMICAL BONDS WITH MOLECULAR MODELS

Different bond types help us build and understand a huge variety of molecules.
This guide shows the main bond types, how they look in models and where they are used.

EXAMFPLE MOLECULE KEY POINTS

MODEL LOOKS LIKE THIS

= 2
S =" 2
=2
el
* @
e

; : | Determine structure
f O j and shape
: ~ of molecules

| DIAGRAM (2D)

A—B

Il
m

X—Heer Y
— B
¥

—B—C
W

Affect bond length
and bond strength

DESCRIPTION

One pair of electrons is shared
between two atoms.

Allows free rotation around
the bond.

Two pairs of electrons are gshared
betwaen tweo atoms,

Rotation is restricted,

Three pairs of electrons are shared
between two atoms,
Mo rotation is possible,

Electrons are delocalised over
a ring of atoms.

All bonds are equal.

Very stable.

Attractive force batween a
hydrogen bonded to N, Qor F
and encther electronegative atom
{N, © or F).

Hat a covalent bond.

Both electrons in the shared pair
come from ene atom (donar)

to an empty orbital on another
atom (acceptor),

Single bands that allow rotation.

Impartant for conformations
and molecular flexibility.

Influenee reactivity
and chemical
proparties

H—C—H

8.

Methane (CH,)

Ethene (C,H,)
H—C =C—H
Ethyne (C,H,)

H
H H
H H

H
Benzene (C;H;)

-

Water (H,0)
‘NH, — BF,

Ammania-EBoron trifluoride
adduct

Ethane (C3Hg)

Eszential for bislogy,

— rid als and
=y everyday chamistry

v
v
v

L

LN

Strong and stable
Allows rotation
Commen in alkanes

Stronger tham single bond
Shorter bond length
Found in alkenes, carbornyls

Strongest covalent band
Shortest bond length

Found in alkynes, nitriles

Delocalised electrons
Extra stability
Found in aromatic rings

Weaker than covalent bonds
Important in biology

Affects boiling paint,
solubility, DMA, proteins

A type of covalent bond
Important in coordination
chemistry and acid-base
reactions

Rotation possible

Many conformations
Affects reactivity and shape

Help students visualise
and understand the

3D world of chemistry

www.betterequipped.co.uk




Molecular Models Buying Guide

4. Scale, Size & Visibility

Consider how large and detailed the
model should be.

Standard student kits:

Small to medium size, easy to handle, compact storage

Demonstration kits:

Oversized atoms for clear visibility across a classroom. Large
demonstration kits often come with stands or supports to
prevent sagging in big molecules.

Precision kits:
Accurately scaled atoms and bond lengths for research

or advanced teaching

1 www.betterequipped.co.uk



Molecular Models Buying Guide

5. Durability & Materials

Look for:

High grade plastic or
polymer components

Strong bond connectors that
won’t loosen over time

Scratch resistant colour
coding

Tight tolerances for accurate
angles & stable models

Avoid:
Brittle plastics '
Connectors that stretch or tear

. 0
Painted on colours that wear off

12 www.betterequipped.co.uk



Molecular Models Buying Guide

6. Storage, Organisation &
Classroom Management

In teaching labs, storage is critical for reducing
loss and confusion.

Look for:

»Compartmentalised cases keep pieces
organised by atom type

»Clear labelling to avoid mixing sets

»Replacement parts availability for
long-term use

. »Stackable boxes for class sets

If buying for whole classes, consider
sets with pre sorted trays for quick '
distribution. c
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Buying Guide

7. Fit & Model
Capabilities

For GCSE & A Level

Covalent bonding

Simple organic molecules

Functional groups (alcohols, aldehydes, ketones,
carboxylic acids)

Shapes of molecules & VSEPR (Valence Shell Electron
Pair Repulsion) theory

Isomerism (structural, stereo)

For University Chemistry

Full organic synthesis modelling

Conformational analysis (chair/boat rings)

E/Z and R/S stereochemistry

Aromaticity and resonance

Coordination complexes with correct ligand shapes

For Biochemistry

Peptide backbones

DNA double helix

Hydrogen bonding patterns
Polysaccharides and ring forms

14 WWW. equipped.co.uk



Molecular Models Buying Guide

8. Brands & Compatibility
Considerations

Many kits are proprietary,
meaning pieces from different '
brands may not interchange.

Some brands offer expansion packs for organic,
inorganic, or biochemical modules

Premium brands provide extremely accurate
geometries for HE/FE teaching

Budget kits may vary in fit, good for schools but
less for advanced courses

If you want universal compatibility
across your institution, choose a kit
with well supported spare parts
and expansions.

15 www.betterequipped.co.uk



Molecular Models Buying Guide

9. Safety Considerations

[1 Avoid very small pieces for younger students
[ Ensure connectors are sturdy and non sharp

[1 Use large series demo kits to reduce choking
hazards

[1 Check materials are non toxic and compliant
with school safety guidance

16 www.betterequipped.co.uk



Molecular Models Buying Guide

10. Buying
Checklist

Before purchasing, make sure you confirm:

[11. Intended Use

* Who is the set for: school students, undergraduates, postgraduates, or research?
* Isit for introductory bonding, organic chemistry, biochemistry, or stereochemistry?
* Willit be used for teaching demonstrations or individual hands on work?

[12. Model Type

* What type of model is it?

» Ball and stick

Space filling (CPK)

Orbital / hybrid

» Can the set support multiple model styles, or is it fixed?
Is the system expandable with additional parts?

[13. Atom Representation

* Which elements are included (C, H, O, N, S, P, halogens, metals)?
« Are atoms colour coded to standard conventions?

« Are multiple valencies supported (e.g. carbon sp?, sp?, sp)?

 Are lone pairs or formal charges represented (if required)?

[14, Bonding & Geometry

» Does the set allow accurate bond angles (tetrahedral, trigonal
planar, linear, etc.)?

» Are single, double, triple, and aromatic bonds included?

» Can it represent resonance structures?

» Are rotatable bonds possible for conformational analysis?

[15. Stereochemistry Capability

* Can the set model chirality and enantiomers?

« Canit clearly show cis/trans (E/Z) isomerism?

« Are wedges/dashed bonds or equivalent provided?

« Is it suitable for demonstrating conformational isomers (e.g. Newman projections)?
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Molecular Models Buying Guide

10. Buying
Checklist (contd.)

[]6. Biochemistry & Advanced Structures (If Required)

e Can it build ring systems (benzene, cyclohexane, heterocycles)?
* Canit represent peptide bonds and amino acids?

¢ Is it suitable for nucleic acids or carbohydrates?

» Can hydrogen bonding be shown?

[17. Build Quality & Durability

» Are components made from durable, chemically resistant plastic?
» Do bonds fit securely without being difficult to assemble?

* Will parts withstand repeated classroom use?

» Are small parts robust and not easily broken?

[18. Ease of Use

¢ Is the set intuitive for beginners?

* Are instructions or example structures included?
* Are parts easy to assemble and dismantle?

* Is the storage case well organised and labelled?

[19. Quantity & Contents

* How many atoms and bonds are included?

e Can multiple students use the set simultaneously?

* Is the set sufficient for building large or complex molecules?
» Are spare or replacement parts available?

[110. Safety Considerations

« Are materials non toxic and suitable for education use?
« Are small parts appropriate for the age group?
» Are there any sharp or brittle components?

[111. Compatibility & Expansion

* Is the set compatible with other brands or systems?
« Can additional atoms/bonds be purchased separately?
* Is the system future proof for higher level teaching?
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