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WHAT \S THE LATURE oF CHEMSTRY 4
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Chemistry is that branch of science dealing with the study
of composition, structure, and properties of matter.

Chemistry is a basic science whose central concerns are:
1. structure and behavior of atoms.

2. composition and properties of compounds.
3.::reactions between substances



wWHY Do WE MEED To DEVELOP
E-COMTEMT FOR CHEMSTRY 9
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Supplement to traditional teaching

Simple and quick

For illustrating complex or abstract concepts
Promote a deeper understanding of concepts
Removing barriers of traditional science laboratories
Trigger the use of laboratory equipment

Could experience dangerous phenomena like chemical reactions
for better observation

Augmented reality, Animations, Virtual reality , Online tutorials,
Simulations for better understanding



Tﬂ\::e ok e-content in Chem \shv o

Simulations

Animations

Mind Maps

Infographics

Interactives

Video

Audio

Immersive Content (AR/VR)
Textual

Stop Motion Video

©
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= H5P (INTERACTIVES)
' FREEPLANE (MINDMAPPING SOFTWARE)

= EASELLY (INFOGRAPHICS)
s SCRATCH (ANIMATION)
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The Electrifying World
of Radioactivity

Radioactivity is the release of energy from the decay of

the nuclei of certain kinds of atoms and isotopes.

Canva
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Audio Books

Phet
Toys from Trash >

Go Lab é

GO-LAB

The Go-Lab Initiative
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https://www.arvindguptatoys.com/
https://diksha.gov.in/play/content/do_312969038094139392195?contentType=Resource
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INTERACTIVE SIMULATIONS



https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_en.html
https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_en.html
https://phet.colorado.edu/
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Electrical Circuit Lab Gravity Force Labs Hypothesis Scratchpad Build An Atom
In the Electrical Circuit Lab students . 3 Build an atom out of protons,
can create their own electrical There are two similar labs that you The Hypothesis Scratchpad helps neutrons, and electrons, and see
circuits... can see if you create a spa learners formulate hypotheses. how the element...
LAB
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e Acid-Base Solutions Rate Of Photosynthesis Lab Pulley Simulation Photolab Do)
it (HtmI5) :-‘A ;
,(;,' How do strong and weak acids This simulation allows students to ) . . .':‘;\
" differ? Use lab tools on your This lab is an abridged HtmI5 visualize some characteristics of a There is an updated version of this R
¢ computer to find out! version of the Flash-based working... lab. 1
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https://www.pbs.org/wgbh/nova/interactive/elements/
https://activity-player.concord.org/?activity=https%3A%2F%2Fauthoring.concord.org%2Fapi%2Fv1%2Factivities%2F10894.json&page=page_136552&runKey=9d20d912-e6f6-4ad5-9811-175d4a9a3eec
https://chemcollective.org/vlabs
https://www.labxchange.org/library/pathway/lx-pathway:b2cd0ddb-06d8-4e98-8092-7f739ddaff9e/items/lb:LabXchange:b54059e8:video:1/56064?source=%2Flibrary%2Fclusters%2Flx-cluster%3AChemistryResources
https://simbucket.com/chemthinkserver/chemthink/index.html?gl
https://learninglab.si.edu/
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Periodic table
Beaker

Chemspider
Chairs!

Happy Atoms
My Molecularium

® oA Q@gﬁ

= i
A JnInnnn
oonaon

nn-mnnnnnnnnnn

DENODDEDDOOaooDann
7 38 k] 40 4 2 4 “ 45 46 a 8 9 50 5 8 8 54
BOR 0 aEOoEon
5 56 5 n B ) 75 76 m ] n 80 8 8 8 8 85 8
DdONOEODOODDDOOOonnEan
8 88 8 104 105 106 107 108 109 10 pill 1 pit] 14 s 16 1w pit]
[ x| [s|ls]le & wlle & m]n]s]
nnnnmnnmn.

100 103

101 102



https://drive.google.com/file/d/13gxf0nL3VNx4z8h6vpipyo6GdsOIvTuf/view?usp=drive_link
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Mobile ﬂee

Classes 9 and 10

PM e-Vidya AR

Page No - 47

Class - 09
Science
Chapter 1 - M...

Fig 4.1: Thoms..

Load Activity
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https://drive.google.com/file/d/15FYeE05__U9uhVtptj9bTujILKSho6Wz/view?usp=drive_link
https://drive.google.com/file/d/15FYeE05__U9uhVtptj9bTujILKSho6Wz/view?usp=drive_link

CHEMSTRY SOFTWARES

A & §

AvogADRo KALZ\UM

https://avogadro.cc/ http://Jmol.sourceforge.net/ https://edu.kde.org/kalzium/

VITAMIN
ol * " Molecular i ——
= b I ) Workbench = eyl
a e Sharing & Embedding Interactives
Ptable

R
Molecular Workbench Chemsketch

I I I I I I 1
‘_‘-Qﬂps'://www.ptable.com/ (http://mw.concord.org/mo https://www.acdlabs. com/g
Spae s A e deler/index.html) roducts/chemsketch/



https://edu.kde.org/kalzium/
https://www.ptable.com/
https://www.acdlabs.com/products/chemsketch/
https://www.acdlabs.com/products/chemsketch/
http://mw.concord.org/modeler/index.html
http://mw.concord.org/modeler/index.html
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https://apps.kde.org/kalzium/
https://www.chemtube3d.com/orbitals-s/
https://www.chemtube3d.com/

+ New Y, Downioadimage B Save to Cloud ? Help 4 What's New @ English W Follow @ChemixLab @

e A Dc x®0 @ Signin

Search apparatus A Beaker
== Properties

w Containers Width

/ Test Tube Height

Spout
/ Test Tube With Side Arm

& Tools

q' Bung / Stopper Appearance %) Reset to default

Beaker +* Flip horizontally
S

$ Flip vertically
Displacement Beaker

Ordering 5 |
Conical Flask

Arm

Boiling Flask

f E Conical Flask With Side

Volumetric Flask

Round Bottom Flask

Watch Glass

Gas Jar

Tank

| Ice Bath

CHEM\X

24


https://chemix.org/

For writing Chemical Equations

= edraw

, EdDraw Chemical Equation
Expert
KingDraw
KingDraw
= FX Chem



http://www.kingdraw.cn/en/#:~:text=KingDrawWorking%20Station%20Of%20Chemists,%2C%20view%203D%20models%2C%20etc.
https://www.edrawsoft.com/chemistry-equation.html
https://chemical-equation-expert.soft112.com/
https://chemical-equation-expert.soft112.com/
https://www.youtube.com/watch?v=FquJWm-Mntc

JHMoL

e JMOL is an open-source software to create
chemical structures in 3D

e It can be used on Windows, Mac OS X, and
Linux/Unix systems.

o e |t requires Java application that runs on the desktop
e The structures created can be embedded into web
pages
@ © e More accurate perspective of the molecules structure
2
‘ﬁ %§ and geometry.
S "‘" e Molecular modeling possible to rotate, zoom in and

out



JSmol is a JavaScript framework that allows
web developers to create pages that utilize
either Java or HTMLS (no Java).

Supports a wide range of chemical file formats,
including Protein Data Bank (PDB) and
Chemical Markup Language (CML).
Scripting language which can be used to
control the visual representation of the
molecule.

Available in 16 Languages

24


https://en.wikipedia.org/wiki/Chemical_file_format
https://en.wikipedia.org/wiki/Protein_Data_Bank_(file_format)
https://en.wikipedia.org/wiki/Chemical_Markup_Language

FoUuR WAYS oF wSUALSWG MO DEL

Wireframe Model
Stick Model

Ball and Stick Model
Space Filled Model

25



DFFERELT VEW oF STRUCTURES

SPACE FILLED ATOMS

26



Display of bounding box

and

Axes of coordinates space ; f‘ I
6 J

mol Jmol Jmol Jmol 27



POWTS To DSCUSS

1. Jmol panel, Menu bar, toolbar

2. Create model of stmple organic molecules

3. Construct different molecules by substituting with
other atoms

4. Minimize energy for stabilisation of molecules

5. Saving the structure created

6. Adding and deleting the atoms and bonds

7. Finding the bond length and angles of the
molecules created

28
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STEPS

Downloading the software (The current
release is version 14)

Run/ Install

Open the software and create the

structure
Save the file in JPEG format

2



Jmol Panel

File Edit Display View Tools

SV

b ot




Tool Menu Bar

File Edit Display View Tools Macros Help

0 o |

PR SEAGEIE
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Use of Model Kit \con to Create Structures

File Edit Display View Tools Help

P E=1 @"‘ = || = || et




Tools of Model Kit Menu
4, To add/delete atom

e AT paaspray MIT WY 3 OIS ITICatE WU TR
" = | || 2 || = o 2| 0| < | CR |

=3, 71 delete atom

-€$r§ drag to bond

drag atom

drag atom (and minimize)

drag molecule (SHIFT to rotate)

drag and minimize molecule (docking)
invert ring stereochhemistry
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To create Ta‘oe of bond

= B 3 4) 5:04 PM

File Edit Display View Tools Macros Help

Dile

',J‘“

L

delete bond
single
double
triple

” i

v increase order
decrease order

rotate bond (SHIFT-DRAG)
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For energy mMinimisation and exit

new

center

add hydrogens
minimize

Fixx hydrogens and minimize

undo (CTRL-Z)
redo (CTRL-Y)

save file

save state

exit modelkit mode




= B 3 & @) 5:15PM 3%

-
=
=L

Save In: |[[Jict v | || |51 |3 |B&] 8=

I Desktop ] videos Image Type

[ Documents D examples.desktop JPEG }v
[ Downloads Y icT.jpg
[ Music yicT.mm
[ Pictures

JPEG Quality (75)

50 60 70 80 90 100
[ Public PNG Compression (2)
(] snap —

[ Templates

File Name: Jmol Model Kit
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Files of Type: |All Files
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To measure distance and bonds

Jmol

File Edit Display View |Tools Macros Help

Animate...

VA Vibrate...
&y AtomSetChooser...
SurfaceTool...

1235 x 748




File Edit Display w Tools Macros Help

Qx| =

Select (5)
View
Style vl Perspective Depth
Color Boundbox
Surfaces

Axes

S aom Stereographic

Spin Scheme

Atoms

Labels
Measurements Bonds
Set picking Hydrogen Bonds
Console Disulfide Bonds
Show
File Axes
Computation Boundbox
Language
About...

1329 x 850




Chemsketch

ACD/ChemSketch is a molecular structure drawing application
Generate IUPAC names for small molecules
Draw molecular structures such as organic molecules, organometallics,
biomolecules, polymers, 2D and 3D structure representations, delocalized
Markush structures, peptide sequences
Edit structures to customize the chemical bond type, stereo configuration,
atom type and charge, radical label, atom numbering, and more
Easily draw reactions and complex chemical schema
Insert pre-drawn templates of amino acids, aromatics, carbohydrates,
steroids, sugars, and more
Use graphical templates to insert objects including molecular orbitals, Lewis
structures, Newman projections, laboratory equipment, and more
Produce an optimized 3D model of your 2D structure

S\
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How You can '\nfeﬁra’re these tools in Your ’re,ach'\rﬁ

Creating e- content and adding in your video lessons

Creating molecules and uploading it your own webpage

Creating your own etext for chemistry

Demonstrating the already created e- content in your classroom
Giving the self assessment activities to students through PhET
simulations

Let students build their own molecules and explore

Let them explore the properties of elements through Kalzium and
ptable

Let them create the simple activities like arvind gupta toys

Let them make stories by using scratch as 2D animation

Giving individual and group work to students

Let the students try the simulations and games of chemistry of their
own 41
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