
tools
 

effe
ctiv

ely and 
scar

ch pap
ers 

*C
and

ida
tes

 who 

suc
ces

stu
lly 

com
ple

te this 

sSe
ssio

n will be
 

able
 to

 
use 

inte
rne

t 

res
ear

ch 

and 
phy

sica
l 

pro
pert

ies and can be
 

used 
in

 
adva

nced
 

rese
arch

 

work
. 

Suc
cess

fully
 

com
plet

ing this 
mod

ue, whic
h is

 
extr

eme
ly 

help
ful in

 
pred

ictin
g their

 

chem
ical

 

* 
The 

can
did

ate will be
 

able 
to

 
ana

lyse
 

thrc
e-di

men
sion

al 

pro
per

ties
 of

 
mo

lecu
les afte

r using
 ACD 

Che
mSk

etch
 after

 

succ
essf

ully
 

com
pleti

ng this 
mod

ule. 

*Ca
ndid

ate will 
be

 
alble

 to
 

gen
erat

e and 
proc

ess sim
ple and 

com
plic

ated
 

che
mic

al 

stru
ctur

es Lea
rnin

g 
out

com
es func

tion
al 

grou
ps, and 

pred
ictio

ns of
 

dock
ing sites

. 

stru
ctur

es, 

spec
trosc

opic
 

sign
atur

es, 

pred
ictio

ns of
 

chem
ical reac
tion

 

path
way

s, 

mol
ecul

ar 

on
 

calc
ulati

ons 

of
 

phys
ical 

prop
ertie

s, 

calc
ulati

ons 

of
 

three
-din

ensi
onal

 

mol
ecul

ar 

soft
war

e 

prog
ram

mes
 to

 
crea

te 

chem
ical 

stru
ctur

es, 

gen
erat

e 

nam
es for them

, and 

retr
ieve

 

chem
istry

 

tool
s. B

y 
the end of

 
the 

cour
se, 

part
icip

ants
 will be

 
able 

to
 

effic
ient

ly use thes
e 

stud
ents

 and 

rese
arch

ers with 

chem
istry

 as
 a 

majo
r how to

 
use 

a 
vari

ety 

of
 

open
 

sour
ce Hand

s on
 

Trai
ning

 on
 

Basi
c 

Che
mist

ry 

Soft
ware

. This Loal of
 

this cour
se are to

 
teach

 The 
Dep

artm
ent 

of
 

Chem
istry

, 

Mor
igaon

 

Coll
ege,

 

offer
s a 

30-h
our 

certi
ficat

e 

prog
ramm

e in
 

dat
a 

Cou
rse 

Obj
ecti

ves
 

Cou
rse cred

it-
3 Cou

rse 

Dur
atio

n 

- 30
 

Hou
rs Hand

s on
 

Trai
ning

 of
 

basic
 

chem
istry

 

softw
are Mor

igaon
 

Colle
ge Depa

rtme
nt o

f 
Chem

istry Certi
ficate

 
prog

ramm
e 

-2022
-23 

for 
rele

van
t more 

rese
arc

h 

qui
ckl

y. 



2 

bon
d 

len
gth

s, and 
dih

edr
al 

ang
les from

 a 
str

uc
tur

e's
 

str
uc

tur
al 

for
mu

la. com
put

ing
 

phy
sic

al 

pro
per

ties
 like 

den
sity

, 

mo
lec

ula
r 

we
igh

t, 

ref
rac

tiv
e 

ind
ex, bond

 

ang
les

, 

Mo
du

le 

1 (4
 

ho
urs

) 

The 

suc
ces

sfu
l 

can
did

ate
s will 

rece
ive 

a 
cer

tific
ate

. 

com
ple

ting
 the 

cou
rse.

 
"C

and
ida

tes
 will be

 
able

 to
 

util
ise

 

thes
e open

 

sOu
rce 

pro
gra

mm
es on

 
the

ir own afte
r 

Tra
inin

g in
 

rea
l-w

orl
d use of

 
all 

thes
e 

pro
gra

mm
es 

" 
Le

ctu
res

 that
 

cov
er the 

wh
ole 

dow
nlo

ad and 

ins
tall

atio
n 

pro
ces

s for 
thes

e 

sof
tw

are
s. 

" 
The

ory
 and 

pra
ctic

al 

ses
sion

s that 

foll
ow

 the 
cur

ricu
lum

 

Key 

cha
rac

ter
isti

cs 

of
 

the 
cer

tifi
cat

e 

pro
gra

mm
e 

inc
lud

e: 

ca
nd

id
ate

s. 
ass

ign
me

nts
, 

pro
jec

ts, and 

pra
ctic

al 

exa
ms.

 

Ce
rtif

ica
tes

 will be
 

give
n to

 
all 

suc
ces

stu
l 

Fol
low

ing
 the 

com
ple

tion
 of

 
each

 

mo
dul

e, 

stud
ent

s will be
 

eva
lua

ted
 

thro
ugh

 

the
ore

tica
l 

Ev
alu

ati
on

 
Pro

ces
s 

All 
B.S

c. 

fin
al-

ye
ar 

stu
den

ts who are 
hon

our
s in

 
che

mi
stry

 are 
clig

1bl
e. 

El
igi

bil
ity

 

the 
co

nte
mp

ora
ry drug

 

dis
co

ve
ry 

pro
ces

S. 

dru
g-r

ec
cp

tor
 

int
era

cti
on

s. The 

un
de

rst
an

din
g of

 
thcs

e 

int
era

cti
on

s is
 a 

cru
cia

l 

pre
req

uis
ite

 tor 

*C
an

did
ate

s who 
gen

era
tin

g 

nam
es from

 

str
uc

tur
es,

 

tra
nsl

ati
ng

 a 
mo

lec
ule

's nam
e into

 its 
str

uc
tur

e. and Dra
win

g 

dif
fer

ent
 

che
mi

cal
 

str
uct

ure
s 

(ac
ycl

ic, 

cyc
lic,

 

po
lyc

yc
lic

, and 

he
ter

oc
yc

lic
), 

ACD 

Ch
em

Sk
etc

h 

sof
tw

are
:-

A
 

des
cri

pti
on

, the 

do
wn

loa
din

g and 

ins
tal

lat
ion

 

pro
ces

s. 

su
cc

es
stu

lly
 

co
mp

let
e this 

mo
dul

e will be
 

able
 to

 
use 

do
cki

ng
 to

 
stua

y 



3 

Dir
ect

, and 
Go

ogl
e 

Sch
ola

r 

dat
aba

ses
. a 

des
cri

pti
on

 of
 

End Note
 and its 

use
s. 

Mo
du

le 

4 (5
 

ho
urs

) com
pu

tati
on

s are used
 to

 
cal

cul
ate

 the U
V

 
and IR

 
spe

ctra
. 

ca
lcu

lat
ion

s, 

Hu
cke

l 

ca
lcu

lat
ion

s, and the 

com
pu

tat
ion

 of
 

dip
ole

 

mo
me

nts
 

MM2
 

cal
cu

lat
ion

s are all 
rela

ted
 to

 
ene

rgy
 

mi
nim

iza
tio

n. 

com
pu

tat
ion

s of
 

ato
mic

 

cha
rge

, 

MM2 po
ten

tial
 

(ME
P) 

sur
fac

e, 

ele
ctr

ost
ati

c 

pot
ent

ial (ES
P) 

sur
fac

e, and 
sol

ven
t 

acc
ess

ibl
e 

sur
fac

e str
uc

tur
e, 

ex
ten

sio
n of

 
file

s, 

me
tric

 

co
ord

ina
tes

, 

dif
fra

cti
on

 

ang
les

, 

M
ole

cu
lar

 

ele
ctr

os
tat

ic 

Mo
dul

e 

3 (8
 

hou
rs) 

So
ftw

are
 

co
mp

ari
so

n 

bet
we

en 

Ca
mb

rid
ge

 

Ch
em

Dr
aw

 

Ult
ra and ACD 

Ch
em

Sk
etc

h. dra
win

g the 
str

uc
tur

e of
 

larg
er 

mo
lec

ule
s like 

pro
tein

s, 

car
boh

y 

dra
tes

, and 

RN
AD

NA
 

ind
ex.

 

Pr
ed

ict
ion

 of
 

lH, 13C NMR
 from
 

mo
lec

ula
r 

str
uc

tur
e, 

Usi
ng 

tem
pla

tes
, 

bio
art

s, and 

ph
ysi

cal
 

att
rib

ute
s 

from
 

str
uc

tur
al 

for
mu

lae
 

such
 

den
sity

, 

mo
lec

ula
r 

we
igh

t, and 
ret

rac
thv

e Ci
ea

uo
no

f 

no
m

en
cla

tur
e, 

tra
ns

lat
ion

 of
 

nam
es into

 

mo
lec

ula
r 

str
uc

tur
es,

 and 

de
riv

ati
on

 of
 pro

ces
s, 

Dr
aw

ing
 

dif
fer

ent
 

che
mi

cal
 

stru
ctu

res
 

(ac
ycl

ic, 

cyc
lic,

 

po
lyc

ycl
ic, and 

het
ero

cyc
liC

), Ca
mb

rid
ge

 

Ch
em

lD
raw

 

Ult
ra 

so
ftw

are
- A

 
de

scr
ipt

ion
, the 

do
wn

loa
din

g and 
ins

tal
lat

ion
 Mo

du
le 

2 (5
 

ho
urs

) 

do
wn

loa
d 

res
ear

ch 

pap
ers

 

usin
g 

Sc
i-re

act
ion

, 

fin
der

's 

pro
du

ct, 

rea
cta

nt,
 and 

Sco
pus

, 

Sci
enc

e 

Sea
rch

 of
 a 

che
mi

cal
 

dat
aba

se 

onl
ine

 

int
rod

uct
ion

 

uti
lizi

ng 

key
wo

rds
 to

 
ide

ntif
y and 

str
uc

tu
re

, 

nu
me

ro
us

 

mo
de

ls of
 

3D
 

str
uc

tur
e, and 

tra
ns

fo
rm

ati
on

 of
 

2D
 

str
uc

tur
e into

 3D
 

Ch
em

3D
 

so
ftw

are
:-

A
 

de
scr

ipt
ion

, the 
do

wn
loa

din
g and 

ins
tal

lat
ion

 

pro
ces

s, 

mo
lec

ula
r 3D

 



Apsm
d 

pro
tei

ns
. and the 

ou
teo

me
s of

 
the 

doc
kin

g are 
ana

lys
ed.

 we
bsi

tes
 

that
 do

 
lig

and
 

bin
din

g 

an
alv

es 

sim
ple

 

mo
lec

ule
s are 

doc
ked

 

«we
r the 

act
ive

 ste 

o pO
cin

s for 
dox

cki
ng.

 

sca
rch

ing
 

pro
sein

 

data
 

ban
ks for 

str
uc

tur
es,

 and 
pro

ne
in-

liz
ard

 Ch
me

ra 1.12
 

so
ftw

are
:-

A
 

de
cri

pti
on

 of
 

the 

Ch
im

era
 

wf
tw

are
 

pre
pa

rin
g 

iza
r3s

 T
 

Kng 

Mo
du

le 

S (8
 

ho
urs

) 


