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Physical	chemistry	is	a	very	complex	subject.	There	are	numerous	topics	that	students	need	to	understand.	On	the	other	hand,	physical	chemistry	is	the	study	of	how	chemical	and	physical	laws	affect	the	behaviour	of	matter.	And	to	understand	this	subject,	you	need	to	understand	a	lot	of	concepts.	This	is	where	tutors	come	in.	You	can	get	help	from
physics	and	chemistry	tutors	to	help	you	understand	this	subject.	Photo	by	Free	Photos	on	Pexels	A	physical	chemistry	tutor	can	help	you	with	various	topics.	Some	of	the	topics	that	you	can	ask	for	help	with	include:	Chemical	reactions	can	occur	at	different	rates.	The	rates	of	chemical	reactions	depend	on	the	temperature,	pressure,	concentration,	and
reactants.	A	physical	chemistry	tutor	can	help	you	understand	how	these	factors	affect	the	rate	of	a	chemical	reaction.	This	is	another	topic	that	a	tutor	can	help	you	with.	This	is	because	the	thermodynamics	of	chemical	reactions	has	a	lot	of	factors	that	you	need	to	understand.	These	factors	include	the	formation	of	new	bonds,	entropy,	enthalpy,	and
Gibbs	free	energy.	A	tutor	can	also	help	you	understand	the	applications	of	chemical	reactions.	This	is	because	the	applications	of	chemical	reactions	are	numerous.	Some	of	these	applications	include	electroplating,	refrigeration,	and	the	production	of	fertilizers.	Organic	chemistry	is	the	study	of	compounds	that	contain	carbon.	A	tutor	can	help	you
understand	how	organic	compounds	are	formed.	They	can	also	help	you	understand	how	organic	compounds	behave	and	react.	There	are	numerous	chemical	properties	and	equations	that	you	need	to	understand.	Some	of	the	equations	you	can	understand	include	the	gas	laws,	reaction	rates,	and	the	Maxwell	distribution.	Therefore,	you	can	ask	a
physical	chemistry	tutor	to	help	you	understand	these	equations.	Aside	from	hiring	a	tutor,	you	can	also	try	to	look	for	the	following	steps	to	make	your	physical	chemistry	studying	easier:	Before	you	start	your	actual	studying,	make	sure	that	you	have	a	copy	of	the	notes	that	you	can	use	as	a	guide.	The	notes	will	help	you	get	an	idea	of	what	topics	to
study	and	what	to	expect	in	your	upcoming	exam.	If	you	are	familiar	with	the	basic	constants,	you	will	understand	the	concepts	easier.	The	constants	of	nature	include	Avogadro’s	number,	Boltzmann’s	constant,	and	the	speed	of	light.	Aside	from	knowing	the	constants	of	nature,	it	would	help	if	you	also	memorized	the	different	laws	in	the	field	of
chemistry.	You	can	start	with	the	law	of	conservation	of	mass,	the	law	of	conservation	of	energy,	and	definite	proportions.	The	theories	and	concepts	are	the	heart	of	physical	chemistry.	You	should	be	able	to	memorize	these	theories	and	concepts	before	you	start	studying.	The	fundamentals	of	thermodynamics	are	needed	to	understand	this	subject.
Thermodynamics	is	a	branch	of	physics	that	studies	the	relationships	between	heat	and	other	forms	of	energy.	Before	you	start	studying,	you	need	to	understand	the	basics	of	the	properties	in	the	study	of	matter.	These	properties	include	atomic	structure,	elements,	compounds,	and	phases.	The	equilibrium	is	a	part	of	physical	chemistry	that	you	need	to
understand	to	succeed	in	this	subject.	This	is	where	the	properties	of	matter	are	explained.	The	principle	of	equilibrium	is	one	of	the	important	concepts	that	you	need	to	understand.	The	principle	of	equilibrium	states	that	in	a	system	where	two	or	more	different	substances	are	interacting,	there	is	a	tendency	for	the	concentration	of	the	substances	to
reach	a	state	of	balance.	Photo	by	Free	Photos	on	Pexels		If	you	are	trying	to	understand	the	concepts	of	physical	chemistry,	you	must	look	for	the	patterns.	You	can	use	these	patterns	as	a	guide	when	you	are	solving	your	own	problems.	When	you	are	trying	to	understand	the	concepts	of	physical	chemistry,	you	must	practice	problem-solving.	You	can	try
to	look	for	sample	problems	that	you	can	use	as	a	guide	when	you	are	solving	your	own	problems.	With	that	in	mind,	physics	can	be	hard	to	understand	without	a	lot	of	effort.	However,	it	can	be	made	easier	when	you	understand	the	basic	concept	and	memorize	the	different	laws	of	organic	chemistry	and	physics.	You	can	also	try	to	find	a	tutor	who	can
help	you	understand	this	subject.	Ask	your	teacher	to	explain	the	topics	that	you	are	having	difficulty	with.	You	can	find	a	tutor	in	your	area	by	visiting	online	tutoring	websites,	look	through	your	school	or	college,	or	find	a	tutor	on	social	media.	There	are	a	lot	of	options	available	to	you.	The	key	is	to	start	studying	or	looking	for	a	tutor	early.	The	earlier
you	start,	the	more	time	you	will	have	to	review	and	study	the	topics	you	are	having	difficulty	with.	Learn	more	about	science,	chemical	reaction,	structure,	and	many	other	physics	systems	with	Cudy.	Save	your	time	and	browse	your	perfect	physics	tutor	now!	the	free	encyclopedia	that	anyone	can	change.	Search	the	270,331	articles	in	the	Simple
English	Wikipedia	How	to	write	Simple	English	pages	·	Useful	pages	·	Simple	talk	·	Categories	·	Help	Schools	Gateway	(for	users	who	want	to	make	changes	from	a	school)	This	is	the	front	page	of	the	Simple	English	Wikipedia.	Wikipedias	are	places	where	people	work	together	to	write	encyclopedias	in	different	languages.	We	use	Simple	English	words
and	grammar	here.	The	Simple	English	Wikipedia	is	for	everyone,	such	as	children	and	adults	who	are	learning	English.	There	are	270,331	articles	on	the	Simple	English	Wikipedia.	All	of	the	pages	are	free	to	use.	They	have	all	been	published	under	both	the	Creative	Commons	Attribution/Share-Alike	License	4.0	International	License	and	the	GNU	Free
Documentation	License.	You	can	help	here!	You	may	change	these	pages	and	make	new	pages.	Read	the	help	pages	and	other	good	pages	to	learn	how	to	write	pages	here.	If	you	need	help,	you	may	ask	questions	at	Simple	talk.	When	writing	articles	here:	Use	Basic	English	words	and	shorter	sentences.	This	allows	people	to	understand	complex	terms
or	phrases.	Write	good	pages.	The	best	encyclopedia	pages	have	useful,	well-written	information.	Use	the	pages	to	learn	and	teach.	These	pages	can	help	people	learn	English.	You	can	also	use	them	to	make	a	new	Wikipedia	to	help	other	people.	Simple	does	not	mean	short.	Writing	in	Simple	English	means	that	simple	words	are	used.	It	does	not	mean
readers	want	basic	information.	Articles	do	not	have	to	be	short	to	be	simple;	expand	articles,	add	details,	but	use	basic	vocabulary.	Be	bold!	Your	article	does	not	have	to	be	perfect,	because	other	editors	will	fix	it	and	make	it	better.	And	most	importantly,	do	not	be	afraid	to	start	and	make	articles	better	yourself.	Lawrence	is	a	city	in	Douglas	County	in
the	state	of	Kansas	in	the	United	States.	It	is	in	the	northeastern	part	of	the	state,	near	Kansas	City.	It	is	the	county	seat	of	Douglas	County.	In	2020,	94,934	people	lived	there.	This	makes	it	the	sixth-biggest	city	in	Kansas.	The	University	of	Kansas	and	Haskell	Indian	Nations	University	are	in	Lawrence.	The	New	England	Emigrant	Aid	Company
(NEEAC)	created	Lawrence	in	1854.	It	is	named	after	Amos	Adams	Lawrence,	who	gave	financial	support	to	the	city.	During	Bleeding	Kansas,	Lawrence	was	where	the	Wakarusa	War	(1855)	and	the	Sack	of	Lawrence	(1856)	happened.	Lawrence	is	also	the	site	of	the	Lawrence	Massacre	(1863)	which	happened	during	the	American	Civil	War	(1861–
1865).	Lawrence	started	as	an	important	place	for	free-state	politics.	After	that,	Lawrence's	economy	grew	to	be	in	many	industries.	These	industries	include	agriculture,	manufacturing,	and	education.	Lawrence	is	called	a	"college	town"	because	the	University	of	Kansas	is	an	important	part	of	the	city.	There	are	many	places	in	town	where	students	like
to	go.	more...	Other	very	good	articles	–	Proposals	–	Requirements	From	a	collection	of	Wikipedia's	articles:	Doughnuts	...	that	Canadians	eat	more	doughnuts	(pictured)	per	person	than	any	other	nation?	...	that	comic	book	writer	Stan	Lee	was	one	of	the	nine	men	to	be	military	classified	as	a	"playwright"	by	the	United	States	Army?	...	that	the	Anglo-
Zanzibar	War	fought	between	Britain	and	Zanzibar	in	1986	lasted	only	38	minutes,	making	it	the	shortest	recorded	war?	...	that	when	she	was	elected	in	2021,	former	First	Lady	Xiomara	Castro	became	the	first	female	President	of	Honduras?	...	that	in	1925,	a	team	of	sled	dogs	delivered	drugs	against	a	disease	outbreak	to	Nome,	Alaska,	which	was	cut
off	because	of	bad	weather?	...	that	playback	singer	Asha	Bhosle	is	one	of	the	oldest	actresses	to	make	their	debut	in	Bollywood,	at	the	age	of	79?	Archives	–	Start	a	new	article	–	Nominate	an	article	Applied	sciencesArchitecture	(building)	•	Communication	•	Electronics	•	Engineering	•	Farming	•	Health	•	Industry	•	Medicine	•	Transport	•	Weather
People	and	social	studiesAnthropology	(study	of	people)	•	Archaeology	(history	of	civilization)	•	Geography	•	Education	•	History	•	Language	•	Philosophy	(abstract	ideas)	•	Psychology	•	Sociology	•	Teaching	Daily	life,	art	and	cultureAnimation	•	Art	•	Book	•	Cooking	•	Custom	•	Culture	•	Dance	•	Family	•	Games	•	Gardening	•	Leisure	(free	time)	•
Movies	and	films	•	Music	•	Radio	•	Sports	•	Theater	•	Travel	•	Television	Natural	sciences	and	mathsAlgebra	•	Astronomy	(stars	and	space)	•	Biology	(animals	and	plants)	•	Chemistry	•	Computer	science	•	Earth	science	•	Ecology	•	Geometry	•	Mathematics	•	Physics	•	Statistics	•	Zoology	(study	of	animals)	Government	and	lawCopyright	•	Defense	•
Economics	(trade	and	business)	•	Government	•	Human	rights	•	Laws	•	Military	•	Politics	•	Trade	Religions	and	beliefsAtheism	•	Bahá'í	•	Buddhism	•	Christianity	•	Esotericism	•	Hinduism	•	Islam	•	Jainism	•	Judaism	•	Mythology	•	Paganism	•	Sect	•	Sikhism	•	Taoism	•	Theology	Wikipedia	is	hosted	by	the	Wikimedia	Foundation,	a	non-profit
organization	that	also	hosts	a	range	of	other	projects:	In	Simple	English:	WiktionaryDictionary	and	thesaurus	CommonsFree	media	repository	WikifunctionsFree	collection	of	functions	In	Regular	English:	WikispeciesDirectory	of	species	WikipediaEnglish	Wikipedia	WikidataFree	knowledge	base	WikinewsFree-content	news	WiktionaryDictionary	and
thesaurus	WikiquoteCollection	of	quotations	WikibooksFree	textbooks	and	manuals	WikisourceFree-content	library	WikiversityFree	learning	resources	Meta-WikiWikimedia	project	coordination	WikivoyageFree	travel	guide	MediaWikiWiki	software	development	See	the	pages	of	the	Wikimedia	Foundation	Governance	wiki,	too.	5,000,000	articles	or	more
English		•		Cebuano	(Cebuano)	1,000,000	articles	or	more	 ةيبرعلا 	(Arabic)		•		 ىرصم 	(Egyptian	Arabic)		•		Deutsch	(German)		•		español	(Spanish)		•		 یسراف 	(Persian)		•		français	(French)		•		italiano	(Italian)		•		日本語	(Japanese)		•		Nederlands	(Dutch)		•		polski	(Polish)		•		português	(Portuguese)		•		русский	(Russian)		•		svenska	(Swedish)		•		українська	(Ukrainian)		•	
Tiếng	Việt	(Vietnamese)		•		Winaray	(Waray)		•		中文	(Chinese)	500,000	articles	or	more	català	(Catalan)		•		нохчийн	(Chechen)		•		čeština	(Czech)		•		suomi	(Finnish)		•		magyar	(Hungarian)		•		Bahasa	Indonesia	(Indonesian)		•			(Korean)		•		norsk	(Norwegian)		•		română	(Romanian)		•		српски	/	srpski	(Serbian)		•		Türkçe	(Turkish)		•		татарча	/	tatarça
(Tatar)	100,000	articles	or	more	Simple	English		•		Afrikaans	(Afrikaans)		•		asturianu	(Asturian)		•		azərbaycanca	(Azerbaijani)		•		 هجکرۆت 	(South	Azerbaijani)		•		беларуская	(Belarusian)		•		български	(Bulgarian)		•		฀฀฀฀฀	(Bangla)		•		Cymraeg	(Welsh)		•		dansk	(Danish)		•		Ελληνικά	(Greek)		•		Esperanto	(Esperanto)		•		eesti	(Estonian)		•		euskara	(Basque)		•	
galego	(Galician)		•		עברית	(Hebrew)		•		฀฀฀฀฀฀	(Hindi)		•		hrvatski	(Croatian)		•		հայերեն	(Armenian)		•		ქართული	(Georgian)		•		қазақша	(Kazakh)		•		Latina	(Latin)		•		Ladin	(Ladin)		•		lietuvių	(Lithuanian)		•		latviešu	(Latvian)		•		Minangkabau	(Minangkabau)		•		македонски	(Macedonian)		•		Bahasa	Melayu	(Malay)		•		฀฀฀฀฀฀฀฀฀฀	(Burmese)		•		norsk
nynorsk	(Norwegian	Nynorsk)		•		srpskohrvatski	/	српскохрватски	(Serbo-Croatian)		•		slovenčina	(Slovak)		•		slovenščina	(Slovenian)		•		shqip	(Albanian)		•		฀฀฀฀฀	(Tamil)		•		฀฀฀฀฀฀	(Telugu)		•		тоҷикӣ	(Tajik)		•		฀฀฀	(Thai)		•		 ودرا 	(Urdu)		•		oʻzbekcha	/	ўзбекча	(Uzbek)		•		粵語	(Cantonese)		•		閩南語	/	Bân-lâm-gú	(Minnan)	List	of	all	Wikipedias	–	Languages
working	together	–	Start	a	Wikipedia	for	a	new	language	Retrieved	from	"	Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license
terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the
same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No
warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Skip	to	main	content	Reddit	and	its	partners	use	cookies	and	similar	technologies	to	provide	you	with	a	better	experience.	By	accepting	all
cookies,	you	agree	to	our	use	of	cookies	to	deliver	and	maintain	our	services	and	site,	improve	the	quality	of	Reddit,	personalize	Reddit	content	and	advertising,	and	measure	the	effectiveness	of	advertising.	By	rejecting	non-essential	cookies,	Reddit	may	still	use	certain	cookies	to	ensure	the	proper	functionality	of	our	platform.	For	more	information,
please	see	our	Cookie	Notice	and	our	Privacy	Policy.	April	14,	2025	by	chemwithadeel	When	preparing	for	O	and	A	Level	exams,	the	choice	between	online	tutoring	and	in-person	tutoring	can	significantly	affect	your	study	experience	and	outcomes.	Both	options	have	their	advantages	and	disadvantages,	and	the	right	choice	depends	on	various	factors
such	as	convenience,	learning	style,	budget,	and	personal	preferences.	In	this	blog,	we	will	compare	online	…	Read	more	Categories	Blog	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators
January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators	January	23,	2025	by	chemwithadeel	Categories	Chemistry	Calculators
January	11,	2025February	7,	2024	by	Adeel	Abbas	Chemistry,	with	its	intricate	concepts	and	abstract	theories,	often	poses	a	challenge	for	students	to	grasp	and	maintain	interest.	However,	educators	are	discovering	innovative	methods	to	make	Chemistry	subject	not	only	comprehensible	but	also	enjoyable.	Strategies	for	Engaging	Students	in	Chemistry
Learning	Lets	delve	into	ten	effective	strategies	for	engaging	students	in	chemistry	learning.	Interactive	…	Read	more	Categories	Blog	Watch	screencasts	that	have	built-in	quizzes	to	help	you	retain	information	Most	NEET	aspirants	often	misjudge	the	challenges	that	could	be	encountered	in	the	Chemistry	section	of	NEET.	It	could	either	be	due	to
prioritizing	the	Biology	section	or	devoting	more	time	to	solving	Physics	numericals.	Little	importance	is	given	to	Chemistry,	which	shows	up	at	the	time	of	exams,	which	leads	to	unnecessary	fright	and	hence	low	scores	in	the	section.	Download	the	Complete	Guide	to	NEET	UG	Prep	Download	Now	NEET	Chemistry	section	comprises	25%	of	the	question
paper.	50	questions	out	of	200	are	asked	from	Chemistry.	Out	of	these	50	questions	(only	45	are	to	be	answered),	15	questions	are	asked	from	the	Physical	chemistry	section.	Unlike	other	sections	of	Chemistry,	Physical	chemistry	involves	numericals.	The	pattern	of	questions	appearing	in	the	Chemistry	section	is	difficult	to	deduce	in	comparison	to
Physics	and	Biology	as	it	keeps	varying.	Since	Physical	chemistry	shows	most	variations	compared	to	other	sections,	it	requires	all	the	more	attention.	Over	the	years,	however,	it	has	been	inferred	that	theory-based	questions	for	numericals	have	appeared	more	often.	Such	questions	can	be	easily	cracked	by	those	who	have	followed	NCERT	thoroughly.
Also	see:	Answer	Key	of	NEET	2022	How	To	Prepare	Physical	Chemistry	For	NEET	2023?	–	Physical	Chemistry	Syllabus	The	first	and	foremost	step	before	starting	to	prepare	for	this	section	is	the	knowledge	of	NEET	Physical	Chemistry	syllabus.	Candidates	must	understand	the	syllabus	to	be	able	to	chalk	out	a	plan.	Take	a	look	at	the	table	below,
which	provides	the	syllabus	of	Physical	Chemistry	for	NEET	from	Class	11	and	12.	NEET	Physical	Chemistry	Syllabus	Class	11	and	Class	12	Class	11	Class	12	Some	Basic	Concepts	of	Chemistry	Solid	State	Structure	of	Atom	Solutions	States	of	Matter:	Gases	and	Liquids	Electrochemistry	Thermodynamics	Chemical	Kinetics	Equilibrium	Surface
Chemistry	Redox	Reactions	Also	see:	NEET	Chemistry	Weightage	How	To	Prepare	Physical	Chemistry	For	NEET	2023?	–	Previous	Years’	Trends	For	Physical	Chemistry	Preparing	for	any	test	is	incomplete	without	understanding	the	importance	of	each	chapter.	This	can	be	deduced	from	previous	years’	trends.	An	analysis	of	NEET	previous	years’
question	papers	has	revealed	the	number	of	questions	asked	from	each	of	these	chapters	in	Physical	chemistry	from	the	year	2006	to	2019.	Take	a	look	at	the	report	below:	1.	Physical	Chemistry	–	Class	11	–	Chapter	1	–	Some	Basic	Concepts	of	Chemistry	2.	Physical	Chemistry	–	Class	11	–	Chapter	2	–	Structure	of	an	atom	3.	Physical	Chemistry	–	Class	11
–	Chapter	3	–	States	of	matter:	Gases	and	liquids	4.	Physical	Chemistry	–	Class	11	–	Chapter	4	–	Thermodynamics	5.	Physical	Chemistry	–	Class	11	–	Chapter	5	–	Equilibrium	6.	Physical	Chemistry	–	Class	11	–	Chapter	6	–	Redox	reactions	7.	Physical	Chemistry	–	Class	12	–	Chapter	1	–	Solid	state	8.	Physical	Chemistry	–	Class	12	–	Chapter	2	–	Solutions	9.
Physical	Chemistry	–	Class	12	–	Chapter	3	–	Electrochemistry	10.	Physical	Chemistry	–	Class	12	–	Chapter	4	–	Chemical	Kinetics	11.	Physical	Chemistry	–	Class	12	–	Chapter	5	–	Surface	Chemistry	These	were	the	trends	from	the	year	2006	uptil	2019	for	NEET	Physical	Chemistry	section	for	each	chapter.	With	the	help	of	this,	one	can	easily	deduce	the
importance	to	be	given	to	different	chapters	provided	the	number	of	questions	appearing	over	the	years.	Don’t	miss:	New	NEET	Syllabus	2023	How	To	Prepare	Physical	Chemistry	For	NEET	2023?	–	Key	Topics	In	Physical	Chemistry	Chapters	As	it	is,	the	syllabus	of	NEET	is	vast.	Knowing	important	topics	in	a	particular	chapter	becomes	all	the	more
necessary	to	segregate	what	is	important	and	what	is	not.	While	all	of	us	know	what	the	NEET	syllabus	is	for	Chemistry	and	what	is	to	be	studied,	what	sets	apart	toppers	from	other	candidates	is	that	they	know	exactly	what	not	to	study.	A	clear	distinction	between	important	and	not	so	important	topics	sets	the	path	right	and	clear.	So,	do	not	waste
your	precious	time,	instead,	focus	on	strengthening	important	concepts.	The	table	below	provides	information	on	important	topics	to	be	covered	in	each	chapter	of	Physical	chemistry,	take	a	look:	Name	of	the	Chapter	Important	topics	of	the	Chapter	1.	Some	basic	concepts	Mole	concept	&	Empirical	formula	Limiting	reagent	Terms	of	concentration	2.
Structure	of	atom	Quantum	numbers	Model	of	atoms	–	Bohr’s	Heisenberg’s	uncertainty	principle	De	Broglie	hypothesis	3.	States	of	Matter:	Gases	and	Liquids	Density	formula	The	Gas	laws	Ideal	Gas	Equation	Intermolecular	forces	–	Van	Der	Waals	gas	equation	Packing	fractions	and	ranks	Unit	cells	and	lattices	4.	Thermodynamics	All	laws	of
thermodynamics	Isolated	system	–	work	Hess’s	Law	of	Constant	Heat	Summation	Gibbs	Energy	and	Spontaneity	Entropy	and	Spontaneity	5.	Equilibrium	(nearly	4-5	questions	are	asked	from	this	unit)	Properties	Equilibrium	constants	and	laws	Factors	Affecting	Equilibria	–	Le	Ch	atelier’s	principle	The	pH	scale	Buffer	solutions	Ions	6.	Redox	reactions	All
types	of	redox	reactions	7.	Solutions	Vapour	pressure	Raoult’s	law,	Van’t	Hoff	Factor	Colligative	Properties	and	Determination	of	Molar	Mass	Osmosis	and	Osmotic	Pressure	8.	Electrochemistry	Electrochemical	cells	Nernst	Equation	Electrolysis	Kohlrausch	law	Conductivity	9.	Chemical	Kinetics	Order	of	a	reaction	Molecularity	of	a	reaction	Rate	law
First	order	reaction	Half	life	of	a	reaction	Temperature	Dependence	of	the	Rate	of	a	Reaction	10.	Surface	Chemistry	Colloids	Adsorption	Isotherms	Properties	of	Colloidal	Solutions	–	Tyndall	effect	Catalysis	Emulsions	Note:	These	are	some	key	concepts	to	be	covered.	However,	ensure	you	cover	other	topics	as	well.	Questions	can	be	framed	from
anywhere.	Check	more:	Chemistry	Formulae	For	NEET	2023	How	To	Prepare	Physical	Chemistry	For	NEET	2023?	–	Some	Important	Points	Physical	chemistry	demands	exhaustive	practice	Maintain	a	book	exclusively	dedicated	to	formulae	and	revise	from	it	every	day.	Let	formulae	be	at	fingertips	Stay	aligned	with	the	syllabus	for	Physical	chemistry,
avoid	reading	through	extra	information	Master	concepts	you	know	and	solve	as	many	questions	on	it	as	possible	Resolve	previous	years’	papers	and	mock	tests	Do	not	devote	much	time	on	topics	which	do	not	require	as	much	attention.	For	instance	topics	like	–	redox	or	even	mole	concept	can	be	covered	later	on	Cover	high-weightage	chapters	and
prioritize	them	in	your	preparation	Refer	to	the	best	books	for	NEET	Read	and	solve	NCERT	problems,	intext	examples	and	exercise	questions	This	was	a	brief	on	how	to	prepare	Physical	Chemistry	for	NEET	2023.	Visit	us	at	NEET	BYJU’S	for	more	such	articles.	Recommended	Video:	Suggested	articles:	Best	Books	For	NEET	2023	How	To	Score	160
Plus	In	NEET	2023	Chemistry	Physical	chemistry	can	be	defined	as	an	area	of	science	that	utilises	physics	as	well	as	chemistry	to	explain	mass	material	properties	as	well	as	their	behavior	at	different	levels	of	aggregation,	be	it	macroscopic	or	microscopic.	This	combines	elements	from	chemistry,	physics,	and	mathematics	in	order	to	explain	the
foundations	of	these	systems.	In	this	blog,	Assignment	in	Need	Guide	You	Physical	Chemistry	Facts	&	Tips,	you	will	find	basic	information	and	tips	on	how	to	succeed	in	physical	chemistry.What	is	Physical	Chemistry?What	is	Physical	chemistry?	It	involves	the	study	of	elements’	properties	at	the	atomic	level,	sub-atomic	level,	and	macroscopic	level.
Researchers	analyse	motion,	energy,	force,	time,	thermodynamics,	quantum	mechanics,	statistical	mechanics,	and	chemical	equilibrium	as	the	main	principles	of	physics.This	branch	combines	the	science	of	physics	with	chemistry,	studying	the	relationship	between	matter	and	energy.	Statistical	thermodynamics	and	quantitative	mechanics	are	two
powerful	concepts	that	appear	in	physical	chemistry	definitions	to	describe	the	events	of	chemical	systems.	Get	Best	Chemistry	assignment	help.Different	Branches	of	Physical	ChemistryDefine	physical	chemistry.	The	field	of	physical	chemistry	can	be	divided	into	several	branches,	each	focusing	on	different	aspects	of	matter	and	energy:Theoretical
Approaches	in	Physical	ChemistryPhysical	chemistry	is	a	branch	that	plays	a	significant	role	in	advancing	theoretical	frameworks	and	computational	approaches	to	describe	chemical	systems.	Theoretical	physical	chemists	apply	abstract	mathematics	and	computational	models	to	study	and	forecast	the	properties	of	molecules,	and	chemical
reactions.This	enables	them	to	model	the	chemical	processes,	assess	the	potentials	of	the	reactions,	and	predict	the	results	of	any	given	experiments.	Such	knowledge	derived	from	physical	chemistry	topics	is	essential	in	developing	new	scientific	advancements	and	fixing	issues	in	several	sectors,	such	as	the	medical	field,	energy	production,	and
materials	science.Experimental	Methods	in	Physical	ChemistryWhat	is	Physical	chemistry?	It	participates	in	the	planning	and	implementation	of	exercises	in	the	search	for	characteristics	of	chemical	systems.	Different	methods	are	used	to	investigate	them	by	experimental	physical	chemists,	including	spectroscopy,	calorimetry,	and
electrochemistry.Through	these	experiments	chemists	are	able	to	prove	or	confirm	theoretical	predictions	and	also	discover	new	physical	chemistry	facts.	They	are	crucial	for	the	development	of	such	disciplines	as	material	science,	pharmacy,	and	energy;	they	give	practical	data	in	support	of	science	and	industry.Role	of	Computational	Chemistry	in
Physical	StudiesThis	branch	of	physical	chemistry	topics	is	concerned	with	the	modeling	of	chemical	phenomena.	Computational	physical	chemistry	employs	computer-aided	technology	to	analyse	the	electronic	structure	of	molecules	and	chemical	reactions	as	well	as	materials.Among	the	physical	chemistry	tips	for	success	in	this	field	is	to	master
computations,	given	the	fact	that	calculations	form	the	basis	of	most	simulations	and	analyses	in	physical	chemistry	assignment	help.Other	Branches	of	Physical	ChemistryPhysical	chemistry	meaning	can	be	defined	as	a	branch	of	chemistry	that	employs	the	principles	of	physics	to	analyse	chemical	systems	and	processes.	It	explores	phenomena	across
different	scales,	including	the	macroscopic	scale.Macroscopic	ScaleMacroscopic	scale	refers	to	the	size	of	the	substances	where	they	can	be	observed	without	the	use	of	a	microscope.	This	scale	deals	with	the	following	quantities:	melting	and	boiling	point,	coefficient	of	linear	thermal	expansion,	latent	heat	of	vaporisation,	and	enthalpy	of	fusion.	For
example,	in	studying	water,	the	macroscopic	level	investigates	its	phase	state	(solid,	liquid,	or	gaseous)	without	venturing	into	the	details	of	the	chemical	structure	of	the	formula	H₂O.Microscopic	Scale	Microscopic	scale	deals	with	properties	of	substances	that	can	only	be	seen	with	the	help	of	optical	instruments	such	as	microscopes.	This	includes
understanding	crystal	forms	and	structures	that	dictate	the	performance	of	bigger	crystal	parts	used	in	civil	works	such	as	bridges	and	aeroplanes.Atomic	Scale	At	the	atomic	scale,	the	characteristics	of	matter	are	different	from	one	element	to	the	other.	While	some	form	clusters	due	to	their	properties	to	be	placed	on	the	same	group	in	the	periodic
table.	Some	of	the	aspects	that	can	be	explored	at	this	scale	are	atomic	mass	as	well	as	atomic	number.	Furthermore,	atomic	radii	define	bond	lengths	between	atoms	of	elements	within	certain	molecules	as	well.Subatomic	ScaleThe	subatomic	scale	deals	with	matters	at	a	smaller	scale	than	an	atom,	that	is,	subatomic	matter.	These	particles	are	also
said	to	have	two	attributes	at	this	level,	as	they	are	called	both	waves	and	energy.	These	subatomic	particles	are	further	discussed	in	the	following	physical	chemistry	topics,	as	well	as	nuclear	chemistry.The	Wide	Scope	of	Physical	ChemistryPhysical	chemistry	covers	a	broad	range	of	topics;	some	of	the	major	areas	of	study	in	physical	chemistry	topics
are:Thermodynamics	BasicsThermodynamics	is	the	energy	and	heat	and	work	and	the	manner	by	which	chemical	systems	respond	to	their	conditions	of	temperature,	pressure,	and	concentration.	The	four	laws	of	thermodynamics	explain	the	relationships	among	these	physical	quantities:1.Zeroth	Law:	Brings	the	body	temperature	into	balance	with	the
environment.	2.First	Law:	The	change	in	energy	is	proportional	to	the	transfer	of	energy	and	hence	makes	perpetual	motion	an	impossibility.3.Second	Law:	Another	characteristic	is	that	the	entropy	of	cooperating	systems	is	established	to	augment	intrinsically.	4.Third	Law:	As	the	temperature	drops	to	nearly	equal	the	absolute	zero,	entropy	becomes
almost	a	constant	value.	Material	Chemistry	Overviewed	What	is	physical	organic	chemistry?	It	is	a	solid-state	chemistry,	or	material	chemistry	involving	structure,	synthesis,	and	properties	in	materials	that	are	in	solid	forms.	This	branch	is	closely	related	to	such	fields	as	thermodynamics,	mineralogy,	crystallography,	metallurgy,	ceramics,	and
electronics	through	generating	new	materials	and	studying	their	properties.Biophysical	Chemistry	Explained	Biophysical	chemistry	focuses	on	biological	systems	from	the	perspective	of	various	branches	of	physics	and	chemistry.	The	goal	of	the	investigators	is	to	comprehend	various	processes	occurring	in	biological	systems,	with	reference	to	molecules
and	supramolecular	assemblies.	Material	Science	in	Chemistry	Materials	science,	as	such	names	known	as	materials	science	and	engineering,	deals	with	the	identification	of	novel	solid	materials.	This	discipline	developed	during	the	Age	of	enlightenment	when	scholars	used	the	knowledge	in	chemistry,	engineering	as	well	as	physics	to	amplify	the
knowledge	in	metallurgy	as	well	as	mineralogy.Simple	SpectroscopySpectroscopy	is	an	area	of	physical	chemistry	definition	that	deals	with	the	phenomenon	of	radiant	energy	with	materials.	It	was	developed	while	studying	the	phenomena	of	dispersion	of	light	through	a	glass	prism	based	on	white	light.	Other	researchers	engaged	in	the	study	of
radioactive	energy	and	electromagnetic	energy	interactions	later	on.Physical	Organic	ChemistryWhat	is	physical	organic	chemistry?	This	branch	of	physical	chemistry	was	introduced	by	Louis	Hammett	in	1940,	connecting	chemical	structures	to	reactivity	especially	in	organic	chemistry.	Through	the	employment	of	physical	chemistry	tips,	different
compounds	are	analysed	with	regard	to	comparative	chemical	stability,	reactive	intermediary	forms,	transition	states,	and	starting	materials	to	further	improve	the	understanding	of	chemical	reactions.	Intro	to	Quantum	Chemistry	This	branch	of	physical	chemistry	topics	makes	use	of	quantum	mechanical	approaches	to	different	physical	concepts,	and
chemistry	analysis	is	referred	to	as	quantum	mechanical.	These	models	embrace	the	wave	model,	valence	model	as	well	as	the	molecular	model.Interesting	Facts	About	Physical	Chemistry1.Origin:	Physical	chemistry	facts	as	a	separate	branch	of	knowledge	arose	in	the	mid-1700s,	along	with	the	efforts	of	Mikhail	Lomonosov.2.Development:	In	the
period	between	1860	and	1880,	works	on	thermodynamics	and	kinetics	provided	a	solid	foundation	for	the	connection	between	physics	and	chemistry.3.Key	Presentation:	It	was	presented	by	Josiah	Willard	Gibbs	in	1876,	containing	Math	concepts,	Gibbs	energy,	and	phase	rule.Quantum	Chemistry:	These	theories	were	incorporated	into	chemistry	in	the
1930s	when	the	term	quantum	chemistry	was	coined.	4.Nuclear	Chemistry:	Physics	laws	were	also	significant	in	the	development	of	nuclear	chemistry	and	the	separation	of	isotopes.	5.Astrochemistry:	This	field	helps	to	understand	the	chemical	composition	of	the	universe	and	future	colonisation	and	mining.	6.Applications:	Physical	chemistry	facts	use
physical	concepts	to	describe	chemical	processes,	with	emphasis	on	atomic-level	bonding	and	characteristics	of	substances.Study	Tips	for	Physical	ChemistryWhat	does	Physical	chemistry	study?	It	is	built	based	on	fundamental	concepts,	so	to	master	it,	one	has	to	understand	it	and	practice	it	frequently.	Here	are	a	few	study	tips:	Here	are	a	few	study
tips:1.Understand	Core	Concepts:	Fundamental	knowledge	of	thermodynamics,	quantum	mechanics,	and	spectroscopy	is	vital.2.Solve	Problems	Regularly:	Solve	problems	that	are	related	to	some	of	the	concepts	to	make	what	you	have	learned	a	more	realistic	experience3.Use	Visual	Aids:	Concepts	can	also	be	explained	in	the	form	of	diagrams	and
models	so	as	to	make	it	easier	to	understand	them.Common	Physical	Chemistry	ChallengesPhysical	chemistry	is	commonly	regarded	as	a	complicated	course	because	it	combines	theory	with	practical	elements.	To	succeed	in	the	subject,	the	main	ingredients,	including	maths	and	chemistry,	are	good	and	combined	in	such	a	manner	that	and	can	be	very
tasking.	Nonetheless,	when	provided	with	the	correct	mentorship,	students	are	capable	of	surmounting	such	constraints.Our	homework	help	services	are	tailored	to	address	each	learner’s	challenges	and	help	them	succeed	in	their	academic	endeavour.ConclusionPhysical	chemistry	can	look	daunting	at	first,	with	its	complex	blend	of	physics,	chemistry,
and	maths—but	once	you	approach	it	with	the	right	attitude	and	steady	practice,	it	becomes	not	only	possible	but	incredibly	fulfilling.	Whether	you're	working	through	thermodynamics	or	deciphering	quantum	mechanics,	knowing	the	"why"	behind	chemical	reactions	reveals	a	whole	new	way	of	looking	at	how	the	universe	works.	It's	not	about	equations
and	theories—it's	about	linking	the	dots	from	atoms	to	the	world	around	us.If	you're	still	stuck,	don't	worry—Assignment	in	Need	is	here	to	assist	your	journey	with	personalized	guidance,	easy	explanations,	and	expert-led	assistance	customized	specifically	for	you.	Remember,	even	the	most	challenging	ideas	can	become	clear	when	you	have	the	right
assistance	behind	you.	Let	physical	chemistry	challenge	you,	motivate	you,	and	eventually	mold	you	into	a	sharper,	more	confident	learner.Pay	special	attention	to	concepts,	practice	mathematical	problems	daily,	and	use	graphics	to	comprehend	challenging	concepts.Ensure	you	go	through	critical	topics	such	as	thermodynamics,	quantum	mechanics,
spectroscopy,	etc.	Solve	exercises	and	ask	for	other	resources	such	as	our	assignments	help.It	is	used	in	areas	such	as	Material	science,	Quantum	mechanics,	and	Biophysics	and	is	essential	in	research	and	development.Some	of	its	areas	of	focus	included	thermodynamics,	quantum	chemistry,	computational	chemistry,	and	spectroscopy.Problem-solving
every	day	will	help	you	review	physical	chemistry	issues	and	build	your	problem-solving	skills.	Self-studying	chemistry	takes	guts.	It’s	a	challenging	subject	that	forces	you	to	grapple	with	abstract	concepts	and	solve	problems	that	require	some	serious	critical	thinking	and	creativity,	not	just	rote	memorization.		Despite	the	challenges	it	poses,	chemistry
is	anything	but	impenetrable	to	self-directed	learners,	who	have	a	wide	range	of	chemistry	textbooks	and	free	online	resources	at	their	disposal.		Whether	you’re	self-studying	chemistry	to	get	on	a	path	towards	becoming	a	chemist,	or	to	scratch	an	intellectual	itch	to	better	understand	how	our	world	works,	this	guide	will	help	you	reach	your	self-
education	goals.		The	7-step	self-education	roadmap	is	designed	to	give	you	a	foundational	education	in	chemistry	that’s	comparable	to	that	of	a	college	chemistry	major,	albeit	without	the	labs.		Below	is	a	preview	of	the	steps	for	self-learning	chemistry	from	scratch:	Watch	an	Introductory	Video	Course:	Get	an	overview	of	the	scientific	field	via	Crash
Course	Chemistry.		Read	2-3	Popular	Chemistry	Books:	Test	your	curiosity	by	reading	interesting	and	inspiring	chemistry	books.	Learn	the	5	Main	Branches	of	Chemistry:	See	how	the	field	of	chemistry	is	divided	and	understand	the	different	branches.				Start	to	Learn	the	Periodic	Table:	Familiarize	yourself	with	the	elements,	their	properties,	and	what
their	location	in	the	table	means.	Read	a	Beginner	Chemistry	Textbook:	Study	a	high-school	level	chemistry	textbook	to	learn	the	fundamental	theories	and	concepts.		Study	College-Level	Textbooks	in	Order:	Use	6	textbooks	and	related	online	material	to	learn	general,	organic,	inorganic,	analytical,	biological,	and	physical	chemistry.		Follow	Your
Curiosity	&	Pick	a	Concentration:	Pick	a	branch	that	most	interests	you	and	learn	more	about	it.		The	earlier	steps	are	broad,	giving	you	an	overview	of	the	entire	subject,	and	simple	to	perform.	But	as	you	progress,	they	become	increasingly	difficult	in	subject	matter	and	study	methods,	and	take	longer	to	complete.		The	steps	are	logically	ordered,	but
feel	free	to	hop	around	or	skip	over	stuff	you	know.	If	you	more	or	less	follow	this	guide,	you’ll	systematically	teach	yourself	the	fundamentals	of	chemistry’s	major	branches	and	thus	be	better	able	to	choose	which	subfield	you	want	to	study	in-depth.	That	said,	let’s	dive	in	and	start	learning	chemistry	from	scratch!		Crash	Course	Chemistry	is	a	46-video
YouTube	series	that	gives	you	an	overview	of	the	field	of	chemistry	in	an	engaging,	inspirational,	and	sometimes	funny	manner	—	some	of	their	jokes	definitely	miss,	but	isn’t	that	part	of	being	a	good	teacher?		The	course’s	videos	are	8-12	minutes	long	and	give	introductions	to	a	range	of	topics,	from	the	periodic	table	to	kinetics	and	the	global	carbon
cycle,	making	it	the	perfect	course	for	beginners	looking	for	a	map	or	outline	of	the	field.			I’ve	listened	to	almost	every	series	they	have	to	offer	and	find	them	invaluable	for	giving	me	the	basics	I	need	to	understand	the	basics	of	any	subject	I’m	self-studying,	including	what	questions	its	scholars	ask,	how	they	find	the	answers,	and	how	these	findings
affect	and	improve	our	world.		After,	or	during,	your	viewing	of	Crash	Course,	read	a	few	popular	yet	academically-respected	chemistry	books	that	were	written	for	the	layperson	interested	in	the	subject.		Doing	this	will	help	you	test	your	curiosity	for	chemistry,	like	a	scientist	might,	to	see	if	it’s	high	enough	to	warrant	a	long	self-directed	learning
project.		If	the	books	inspire	and	grab	hold	of	you,	if	you	feel	a	chemical	bond	forming	between	your	soul	and	that	of	the	writer’s,	these	are	signs	that	it’s	a	worthwhile	endeavor.	If	instead	you’re	repulsed	or	bored,	consider	another	subject.		Below	are	some	of	the	most	widely	recommended	chemistry	books	for	beginners:		The	Disappearing	Spoon:	This
entertaining	history	of	the	periodic	table	relays	fun	and	inspiring	stories	related	to	the	elements	and	the	scientists	who	discovered	them	and	their	uses,	like	how	Gallium	is	a	wonderful	element	for	doing	pranks	with	spoons.			Stuff	Matters:	A	material	scientist	reveals	the	complexity	and	magic	underlying	the	matter	we	see	everyday,	answering	such
questions	as	“why	is	glass	translucent?”	and	“why	does	a	paperclip	bend?”		Designing	the	Molecular	World:	Computational	chemist	Michelle	Franci	assigns	this	book	to	her	intro	to	chemistry	students	to	show	them	how	fun	chemical	research	can	be.	It	surveys	the	most	recent	and	exciting	scientific	developments	in	chemistry	and	its	related	fields.				After
reading	a	few	of	these	books,	you	should	be	ready	to	dive	into	a	more	academic-focused	DIY	chemistry	curriculum.	Read	on	to	see	how.		It’s	important	to	familiarize	yourself	with	the	main	branches	of	chemistry	and	understand	at	a	basic	level	how	they	differ	from	one	another.	The	branches	are	organic	chemistry,	inorganic	chemistry,	physical	chemistry,
biochemistry,	and	analytical	chemistry.		Here’s	a	5-minute	video	by	Jeremy	Krug	that	covers	these	five	main	branches:	Later,	in	step	six,	you’ll	study	an	entire	textbook	for	each	one	of	these	branches.	For	now,	just	focus	on	watching	the	above	video	and	reading	this	article	on	the	5	branches	of	chemistry	so	that	you	gain	context	and	create	a	mental
binder	of	sorts	where	you	can	organize	all	the	new	things	you	learn	going	forward.		The	elements	within	the	periodic	table	are	the	letters	of	chemistry,	according	to	Chemistry	Teacher	Niki	Kaiser	in	her	article	about	learning	the	periodic	table:	“The	periodic	table	is	the	chemist’s	alphabet,	and	we	need	to	be	very	familiar	with	it.	By	putting	the	elements
together	in	various	combinations,	as	we	do	when	we	spell	words,	we	can	build	our	dictionary,	containing	all	the	substances	in	the	universe.”		Perhaps	that’s	why	memorizing	the	periodic	table	and	singing	the	elements	in	order	is	a	right	of	passage	for	so	many	chemistry	students.		While	that	might	be	a	good	thing	to	be	able	to	do	later	in	your	self-
education	journey,	for	now	it’s	important	to	just	become	familiar	with	the	table.	First	things	first,	you	should	know	what	an	element’s	location	tells	you	about	its	properties.		You	should	also	start	to	cultivate	an	appreciation	for	the	elements	and	their	qualities,	like	a	great	poet	must	do	for	the	words	in	their	language.		One	great	way	to	familiarize	yourself
with	the	periodic	table	is	by	reading	The	Element’s	Trilogy	book	series,	a	visually	stunning	representation	of	the	elements:		The	three	books	in	the	series	are	elements,	reactions,	and	molecules.	Each	contains	photographs	of	the	substances,	along	with	their	descriptions,	entertaining	stories	about	them,	and	data	regarding	their	properties.	It’s	perfect	for
those	who	nerd	out	over	the	elements.		No	need	to	read	it	before	moving	on,	but	this	can	be	a	valuable	resource	going	forward,	and	a	fun	thing	to	flip	through	while	sitting	on	the	toilet.		Introductory	Chemistry	is	a	textbook	designed	for	absolute	beginners	in	the	subject	and	is	often	used	in	high	school	chemistry	classes.		The	author,	Nivaldo	J.	Tro,	is	an
award-winning	chemistry		teacher	with	an	engrossing	and	accessible	writing	style.		Reading	this	book	will	introduce	you	to	the	various	topics	of	chemistry	and	give	you	the	fundamentals	necessary	to	move	onto	the	more	advanced	textbooks	used	by	chemistry	majors	in	college.		A	great	feature	of	this	book	is	its	end-of-chapter	questions,	which	will	help
you	test	your	understanding	of	the	concepts	you	just	learned	about.	Don’t	just	skip	the	questions	like	I	used	to	do	in	high	school.	Answering	them	improves	your	ability	to	understand	and	remember	what	you’ve	just	read.			Another	advantage	of	this	textbook	is	that	it	includes	helpful	illustrations.	This	is	especially	useful	for	you	visual	learners.		If	you
dedicate	an	hour	every	day	to	studying	this	textbook	it’ll	probably	take	you	anywhere	from	1-2	months	to	finish	it,	and	that	assumes	you’re	studying	it	closely,	taking	notes,	and	answering	the	questions.		Some	of	you	who’ve	taken	high	school	chemistry	and	just	need	a	refresher	could	finish	it	even	faster,	skipping	over	chapters	and	concepts	you
remember.		After	teaching	yourself	the	basics	of	chemistry,	it’s	time	to	start	reading	college-level	textbooks	sequentially,	one	for	each	of	the	core	chemistry	classes	that	chemistry	majors	take	in	college.		The	common	sequence	of	chemistry	courses,	and	the	order	in	which	you’ll	read	the	textbooks,	is	as	follows:	General	Chemistry		Organic	Chemistry
Inorganic	Chemistry		Biochemistry		Analytical	Chemistry		Physical	Chemistry		Most	of	the	textbooks	I	recommend	are	used	by	reputable	universities,	such	as	MIT.	They’re	also	accessible	for	beginners	and	filled	with	practice	problems	you	can	do	to	test	your	knowledge	and	comprehension.		Below	each	textbook	I’ve	also	listed	supplemental	self-study
material,	including	lectures	and	even	entire	online	courses	you	can	use	in	tandem	with	the	textbook.		Some	of	the	online	courses	come	with	problem	sets,	solutions,	exams,	exam	answers,	and	lecture	notes	as	well.		I’ve	also	called	out	any	prerequisite	reading	you’d	benefit	from	(e.g.,	physics	before	physical	chemistry).	Read	on	to	find	the	best	textbooks
for	self-learning	the	major	fields	of	chemistry	like	a	chemistry	major	would.		General	chemistry	is	the	first	course	chemistry	majors	take.	It	covers	the	essential	topics,	principles,	and	theories	of	chemistry,	including	matter,	atoms,	measurement,	molecules,	chemical	calculations,	gases,	and	more.		Chem	majors	usually	take	it	in	2	courses	over	their	first
year,	but	I	bet	you	can	do	it	more	quickly	than	that	with	a	textbook.		Best	Textbook	for	Self-Studying	General	Chemistry:	Chemistry:	The	Central	Science	Widely	used	to	teach	general	chemistry	in	college,	this	textbook	contains	practice	problems,	answers,	and	illustrations	and	uses	a	writing	style	that	simplifies	wrapping	your	head	around	the	complex
topics	it	discusses.		Supplemental	Lectures:	UC	Irvine	General	Chemistry	1a	and	UC	Irvine	General	Chemistry	1b.		These	lecture	recordings	from	UC	Irvine	should	help	you	reinforce	what	you	learn	while	self-studying	the	general	chemistry	textbook.	Unfortunately	it	doesn’t	offer	problem	sets	or	exams	like	some	of	the	other	courses	I’ll	recommend,	but
it’s	still	helpful.	Prerequisites:	High	school	chemistry	is	helpful	(see	step	5’s	textbook)	After	working	through	the	general	chemistry	textbook	and	perhaps	the	lectures,	you’ll	have	a	well-rounded	understanding	of	the	science	of	chemistry,	and	be	ready	to	tackle	organic	chemistry,	a	difficult	subject	known	for	weeding	out	the	wishy	washy	chem	majors.		
Organic	chemistry	deals	with	carbon-containing	compounds	(organic	matter)	and	explains	their	structure,	properties,	and	chemical	reactions,	(often	between	carbon,	oxygen,	and	hydrogen).	You	learn	hundreds	of	reactions,	how	they	work,	and	what	they	produce.		It’s	notorious	for	being	difficult,	but	some	students	say	it’s	not	as	hard	as	its	reputation
would	lead	you	to	believe.	Plus,	with	challenge	comes	growth	and	ultimately	satisfaction	with	yourself.		Best	Textbook	for	Self-Studying	Organic	Chemistry:	Organic	Chemistry,	L.G.	Wade	Jr.		Despite	its	ugly	cover,	this	is	a	straightforward	and	accessible	textbook	for	learning	the	principles	of	organic	chemistry	and	its	reactions.	Perhaps	that’s	why	MIT
uses	it	to	teach	their	organic	chemistry	courses.		One	reviewer	said	this	about	the	textbook:	“If	you’re	looking	to	teach	yourself	organic	chemistry	with	a	strong	in-depth	understanding,	this	is	the	book	I	would	get.”	That’s	what	I	like	to	hear!		The	book	contains	comprehensive	and	clear	explanations	of	each	topic,	advice	about	what	to	memorize	and	what
to	understand,	numerous	illustrations,	and	tips	to	help	you	think	critically	when	approaching	chemistry	problems.		Supplemental	Online	Courses:	MIT	Organic	Chemistry	I	and	MIT	Organic	Chemistry	II.		These	online	courses	are	from	the	MIT	OpenCourseWare	and	both	use	the	textbook	recommended	above.	While	they	don’t	offer	lecture	recordings,
they	do	provide	a	treasure	trove	of	supporting	materials,	like	lecture	notes,	problem	sets,	and	exams	(both	with	solutions).	Doing	the	textbook	plus	the	courses	is	an	excellent	way	to	attack	the	subject	from	multiple	sides.		Prerequisites:	General	Chemistry			After	learning	organic	chemistry,	move	onto	inorganic	chemistry,	the	study	of	inorganic
compounds,	ones	without	carbon	—	metals,	minerals,	etc.,	—	and	their	properties,	structure,	and	behavior.		It’s	usually	taken	after	organic	chemistry	and	known	to	be	a	bit	on	the	easier	side,	but	it’s	still	chemistry	so	buckle	up.		Best	Textbook	for	Self-Studying	Inorganic	Chemistry:	Inorganic	Chemistry,	Gary	Miessler,	etc.,	University	of	California	Irvine
uses	this	textbook	to	teach	inorganic	chemistry	in	its	online	course	(details	below).	The	book’s	language	strikes	the	right	balance	between	depth	and	breadth,	complexity	and	simplicity,	making	it	perfect	for	motivated	beginners	self-studying	inorganic	chemistry.		The	book’s	practice	problems	will	also	force	you	to	think	hard	about	the	concepts	and	help
you	develop	a	deep	understanding	of	them.		Supplemental	Lectures:	UC	Irvine	Inorganic	Chemistry.		UC	Irvine	offers	29	lectures	on	inorganic	chemistry,	given	by	Matthew	D.	Law,	Ph.D.	Although	the	textbook	should	be	your	main	focus,	these	lectures	can	help	you	identify	the	most	important	topics	to	understand,	as	well	as	clarify	anything	you	find
confusing	during	your	reading.			Prerequisites:	General	Chemistry			Analytical	chemistry	is	the	branch	of	chemistry	concerned	with	separating,	identifying,	and	quantifying	matter.	Compared	to	the	basic	concepts	of	organic	chemistry,	the	fundamentals	of	analytical	chemistry	are	easier	to	learn	on	your	own.		Best	Textbook	for	Self-Studying	Analytical
Chemistry:	Fundamentals	of	Analytical	Chemistry,	Skoog	This	textbook	will	give	you	a	firm	foundation	in	the	main	concepts	and	principles	of	analytical	chemistry,	while	also	illuminating	the	field’s	many	practical	applications.		Further,	the	textbook	includes	practice	problems	that	increase	in	difficulty	as	you	work	your	way	through	the	book,	as	well	as	in-
depth	explanations	of	how	to	solve	them.	This	prevents	that	uncomfortable	experience	common	among	self-directed	learners	of	feeling	like	you’re	working	alone	and	confused	in	the	dark	without	any	guidance.		Supplemental	Online	Course	Materials:	edX	Basic	Analytical	Chemistry	edX’s	free	online	course	Basic	Analytical	Chemistry	($49	for	a
certificate)	is	a	great	way	to	get	an	introduction	to	analytical	chemistry	through	videos.	Consider	using	it	alongside	the	textbook	to	reinforce	your	understanding	of	the	material,	or	as	a	precursor	to	the	textbook	to	give	you	context.		Prerequisites:	General	Chemistry		Biochemistry	is	an	interdisciplinary	field	that	uses	chemistry	to	study	living	matter,	at	a
cellular	and	molecule	level.	Both	chemistry	and	biology	claim	biochemistry	as	a	subdiscipline,	and	biochem	courses	are	common	in	the	curriculums	of	chem	majors.		Self-studying	biochemistry	should	be	interesting,	especially	since	the	field	is	often	responsible	for	newsworthy	breakthroughs	in	medical	and	nutritional	science.		Best	Textbook	for	Self-
Studying	Biochemistry:	Fundamentals	of	Biochemistry,	Donald	Voet,	etc.,	MIT’s	free	online	biochem	course	(details	listed	below)	uses	the	above	textbook	to	teach	the	class.	So,	if	you	want,	you	can	do	the	assigned	readings	and	then	watch	the	relevant	lectures.	If	you’d	rather	just	read	the	textbook,	you	can	do	that	as	well.	It’s	well-structured	for	self-
directed	study,	offering	helpful	diagrams,	clear	explanations,	and	a	fair	share	of	practice	problems.		Supplemental	Online	Course	Material:	MIT	Biological	Chemistry	I	This	free	MIT	online	course	prescribes	the	textbook	mentioned	above	to	its	students,	and	offers	other	online	learning	materials	like	video	lectures,	lecture	notes,	problem	sets,	and	even
problem	set	solution	videos,	a	super	helpful	feature	that	most	of	its	courses	don’t	offer.	The	courses	also	tell	you	what	readings	to	do	before	each	lecture.	If	only	MIT	made	every	online	course	on	their	OpenCourseWare	platform	as	comprehensive	as	these	two	—	we	autodidacts	would	be	ever	grateful.		Prerequisites:	General	Chemistry	and	High	School-
Level	Biology	(here’s	a	self-teach	bio	textbook)	Physical	chemistry	applies	theories	and	methods	of	physics,	including	quantum	mechanics,	to	the	study	of	chemical	systems.	It’s	known	to	be	one	of	the	hardest	classes	in	college,	across	all	majors,	and	might	pose	a	serious	challenge	to	those	self-studying	chemistry	because	of	its	math	and	physics
prerequisites.			But,	it’s	a	challenge	that	can	be	overcome,	and	you’ll	grow	intellectually	and	personally	in	the	process.	Plus,	there	are	some	really	helpful	online	resources	for	self-learning	this	subdiscipline.	Note	that	there	are	prerequisites	to	this	field.		Best	Textbook	for	Self-Studying	Physical	Chemistry:	Quantum	Chemistry,	Donald	A.	McQuarrie	I
recommend	Quantum	Chemistry	because,	once	again,	MIT	offers	a	free	online	Physical	Chemistry	I	course	that	uses	this	textbook.	Since	it’s	such	a	difficult	subject,	it’ll	be	nice	to	have	lectures	and	problem	sets	that	relate	to	what	you’re	reading.		The	book	is	also	written	in	a	way	that	requires	an	understanding	the	basics	of	calculus.	Comparable
textbooks	for	physical	chemistry	often	require	readers	to	have	more	advanced	calculus	knowledge.		Lastly,	the	book	is	well-organized,	ensuring	that	you	know	the	terminology	and	math	techniques	needed	to	go	onto	the	next	chapter.	The	practice	problems	are	difficult,	but	that’s	the	nature	of	studying	one	of	the	hardest	courses	in	undergraduate
chemistry.			Supplemental	Online	Course	Material:	MIT	Physical	Chemistry		MIT’s	free	online	Physical	Chemistry	course	gives	you	access	to	pretty	much	everything	a	chemistry	autodidact	could	want	—	lecture	videos,	lecture	notes,	problem	sets,	well-explained	problem	set	solutions,	exams,	and	exam	answers.	Leveraging	these	while	studying	the
textbook	should	help	you	understand	and	retain	the	information.			Prerequisites:	MIT	Physics	II:	Electricity	and	Magnetism	and	MIT	Multivariable	Calculus	(these,	of	course,	have	prerequisites	themselves,	making	picking	up	physical	chemistry	an	arduous	but	enlightening	mathematical	journey)	Different	physical	chemistry	online	courses	or	textbooks
will	call	for	different	prerequisites.	I	included	the	ones	above	because	those	are	what	MIT’s	online	course	requires.		Fortunately,	MIT	actually	offers	online	courses	for	each	of	them.	You	can	buy	the	textbooks	they	use	in	the	course	and	study	those.	Don’t	think	of	this	as	a	detour	but	as	a	chance	to	broaden	your	range	in	the	natural	sciences	and	to	pick	up
some	handy	mathematical	skills.		If	you	make	it	this	far,	you’ll	have	developed	a	serious	understanding	of	the	major	concepts,	techniques,	theories,	and	applications	across	the	major	branches	of	chemistry.		At	this	point,	consider	choosing	one	specific	branch	or	subdiscipline	that	appeals	most	to	you,	and	start	to	dive	deeper	into	it	by	engaging	in	further
reading	and	online	courses.	You	could	also	focus	on	learning	other	subfields	of	chemistry	that	weren’t	covered	in	the	guide,	such	as	Environmental	Chemistry	or	Industrial	Chemistry.		If	you	want	to	self-study	academic	subjects	efficiently	as	a	beginner,	subscribe	to	our	weekly	newsletter	and	grab	my	free	8-step	checklist	to	teach	yourself	the
fundamentals	of	any	new	discipline,	whether	that’s	social	psychology,	political	philosophy,	or	ecology:	Your	subscription	could	not	be	saved.	Please	try	again.	Thank	you	for	subscribing!	In	the	newsletter	you’ll	receive	helpful	articles	and	tips	about	self-education,	reading	the	classics,	autodidactism,	and	more.	Self-learning	chemistry	without	teachers	is
possible	as	long	as	you	have	the	right	textbooks	and	a	sufficient	level	of	curiosity	and	self-discipline.	If	you	consistently	devote	time	and	focus	to	learning	chemistry	and	solving	problems,	there’s	nothing	stopping	you	from	building	an	impressive	foundational	education	in	the	science.		Really,	the	only	two	things	that	a	chemistry	major	has	that	you	don’t	is
access	to	the	lab	and	professors.	While	laboratory	experience	and	guidance	from	teachers	is	an	important	part	of	a	chemistry	education,	the	bulk	of	a	chemistry	major’s	knowledge	will	come	from	studying	the	textbooks	and	doing	the	problems.		The	textbooks	you	can	find	in	our	chemistry	self-education	roadmap,	and	online	by	looking	at	college	syllabi
for	courses	that	align	with	the	chemistry	topics	you	want	to	self-study.	Further,	many	places	like	MIT	OpenCourseWare	also	give	you	access	to	full	online	courses	with	not	only	problem	sets	and	solutions,	but	also	lecture	recordings.		At	this	point,	some	of	you	might	be	so	enamored	with	chemistry	that	you	want	to	continue	self-studying	the	subject,	or
perhaps	even	attend	a	University	program	in	the	field.	If	so,	congratulations,	and	good	luck!		Others	might	feel	a	torrent	of	hatred	for	the	field	of	chemistry,	and	want	to	pursue	self-directed	study	in	field	that	feels	a	bit	more	human	—	something	like	Psychology	or	English	Literature,	for	example.		Wherever	you	are	at	the	end	of	this	journey,	whichever
steps	you’ve	done	or	ignored,	you’ve	accomplished	something	impressive,	studying	a	challenging	scientific	subject	with	no	assurance	of	a	reward	other	than	intellectual	development	and	truth.	Be	proud	of	that,	and	let	your	curiosity	guide	you	onward	towards	the	next	learning	adventure.		Hey,	guys!	Mr.	Owl		is	here.	I	see	that	you	want	to	know	about
How	to	Study	Physical	Chemistry	for	NEET?	What	is	the	best	books	to	cover	Chemistry	syllabus	of	NEET?	These	are	the	most	basic	and	commonly	heard	issues	from	NEET	Aspirants.	Chemistry	covers	around	30	to	35%	of	the	NEET	syllabus	every	year.		There	are	three	sections	of	Chemistry	which	are	Organic	Chemistry,	Inorganic	Chemistry	and
Physical	Chemistry.		Physical	Chemistry	is	the	second	most	important	section	of	chemistry	subject.	Out	of	45	chemistry	questions,	15	to	16	questions	are	from	Physical	Chemistry.	It	means,	that	if	aspirants	know	how	to	study	physical	chemistry	for	NEET	2024	then	they	can	secure	around	60	to	64	marks	easily.	Mostly,	students	make	a	mistake	and	they
take	Biology	and	Physics	as	priority	and	ignore	Chemistry.	It	creates	problems	for	them.	You	need	to	prepare	for	this	subject	along	with	other	subjects	or	it	won’t	be	easy	to	maintain	balance	ahead.	Below	we	have	mentioned	5	tips	that	will	help	you	to	study	physical	chemistry	for	the	NEET	Exam.		Also	Read:	How	to	Crack	NEET	with	Board	Exam?	It	is
important	that	you	should	have	a	list	of	the	topics	or	chapters	of	Physical	Chemistry.	It	will	help	you	to	create	a	preparation	plan	and	work	accordingly.	To	help	you	better,	we	have	mentioned	a	list	of	Physical	Chemistry	topics	for	NEET	and	a	chapter-wise	number	of	questions.	NEET	Physical	Chemistry	Class	XI	ChaptersChapter-Wise	QuestionsMole
Concept2Atomic	Structure	&	Nuclear	Chemistry1Gaseous	State1Thermodynamics	&	Thermochemistry1Chemical	Equilibrium1Ionic	Equilibrium2Redox	Reactions1Class	XII	–	Physical	Chemistry	–	15%Solid	State1Solutions	&	Colligative	Properties2Electrochemistry1Chemical	Kinetics2Surface	Chemistry1	Take	the	fear	of	Chemical	formulas	out	of	your
mind	and	memories	of	formulas	first.	For	better	preparation	keep	solving	5	to	10	questions	of	a	formula.	It	makes	concepts	easy	to	understand.	If	possible	maintain	a	sheet	where	you	can	put	your	formula	for	quick	revision.	We	do	understand	that	getting	a	good	score	in	NEET	is	your	dream	and	you	do	not	want	to	waste	your	time.	For	that,	use	the
trusted	author’s	book	for	preparation.	According	to	teachers	and	ex-toppers,	the	best	books	for	NEET	preparation	are	NCERT	books.	You	can	create	short	notes	for	your	quick	revision.	Also	Read:	How	to	Crack	NEET	in	1	Month?	Now,	you	have	a	list	of	topics,	formulas	and	a	set	of	preparation	books	along	with	notes.	All	of	them	are	enough	tools	to	win
your	exam	war	but	without	practice,	it’s	zero.	Take	the	set	of	PYQ	question	papers	and	mock	tests	available	online	to	practice	them.	Answering	those	questions	will	not	only	help	you	to	do	self-evaluation	regularly	but	boost	your	confidence.	This	will	eventually	help	you	during	the	actual	exam.	“Kiddos,	I’ve	answered	all	your	queries	with	the	utmost
precision	that	I	was	capable	of.	Now,	I’ll	be	taking	my	leave,	but	if	you	think	I	might	have	missed	something,	do	check	out	the	FAQ	section	or	drop	a	comment.	I	always	respond!”	What	are	the	best	books	for	Physical	chemistry	preparation?	NCERT	Textbook	Chemistry,	volume	1	&	2Problems	in	Physical	Chemistry	by	P.	BahadurA	textbook	of	Physical
Chemistry	by	O.P	TandonThese	are	the	best	books	that	you	should	have	if	you	are	covering	Physical	chemistry	syllabus	for	National	Eligibility	Cum	Entrance	Test.	A	survival	guide	for	physical	chemistry	courses	Aah,	P-chem.	If	you’re	a	chemistry	major,	the	perpetually	dreaded	physical	chemistry	course	is	probably	a	requirement	in	your	junior	or	senior
year.	You’ve	heard	all	the	rumors:	it’s	confusing;	it’s	all	advanced	calculus	and	you’ll	never	understand	it.	We’re	here	to	tell	you:	don’t	believe	all	the	(negative)	hype!	OK,	yes,	P-chem	is	challenging	for	many	people,	although	the	same	is	true	for	many	chemistry	courses.	But	if	you	can	make	friends	with	this	fascinating	area	of	chemistry,	you	will	come
away	with	a	rich,	fundamental	understanding	of	the	chemical	phenomena	you’ve	already	learned	about.	In	physical	chemistry,	you	use	physics	and	math	to	understand	and	describe	atoms	and	molecules,	getting	to	the	theoretical	basis	for	thermodynamics,	kinetics,	electron	configurations,	and	even	the	phases	of	matter.	You’ll	see	how	the	quantum
numbers	used	to	describe	electrons	are	not	arbitrarily	assigned,	but	rather	determined	by	solving	equations	that	describe	atomic	behavior.	The	energy	diagrams	that	show	reaction	mechanisms	suddenly	become	clear	when	you	have	an	understanding	of	how	to	derive	those	energy	values.	Physical	chemistry	is	the	place	where	you	finally	get	to	dive	into
some	of	the	topics	that	other	courses	brushed	over.	What	you	learned	about	heats	of	combustion	in	organic	chemistry	will	help	you	gut-check	answers	in	P-chem.	The	molecular	worldview	of	kinetics	that	you	picked	up	in	general	chemistry	is	a	great	foundation	for	kinetic	problems	in	P-chem.	And	spectroscopy	is	just	a	practical	application	of	what	you
will	learn	about	energy	levels	in	quantum	mechanics.	Give	it	a	chance,	and	everything	may	make	more	sense	through	a	set	of	P-chem-colored	goggles.	Practice,	practice,	practice	The	first	lesson	you’ll	learn	in	the	thermodynamics	section	is	to	define	the	system	and	the	surroundings.	This	general	philosophy	is	actually	useful	for	everything	you’ll
encounter	in	the	course:	What	are	you	trying	to	figure	out?	What	is	being	asked?	What	information	do	you	have,	and	what	are	you	looking	for?	You	will	need	to	imagine	what	is	going	on	with	the	system	and	picture	what	the	molecules	are	doing.	The	best	way	to	get	good	at	picturing	the	system	accurately	is	to	practice,	practice,	practice.	Oh,	and	also	to
practice.	Everything	in	a	P-chem	course	is	about	how	you	go	about	solving	the	problem.	It	isn’t	about	drilling	the	same	type	of	problem	over	and	over	again,	because	there	is	always	a	new	way	to	ask	the	same	question.	You	will	learn	how	to	decode	problems	and	decide	what	approach	to	take.	The	good	news	is	that	decoding	is	actually	easier	than
memorizing.	You	can	start	developing	your	decoding	skills	by	taking	the	following	approach	to	each	new	topic:	Identify	the	basic	definitions	for	the	topicWork	to	understand	the	equations	by	translating	them	into	wordsDefine	or	write	down	your	symbols	(and	what	units	they	should	have)	so	that	they	feel	real	to	you	This	approach	will	help	you	treat	the
math	like	what	it	is—a	tool	to	describe	molecules	and	molecular	behavior—and	it	will	help	you	really	think	about	what	each	variable	and	each	equation	are	telling	you.	This	is	your	first	step	in	decoding	P-chem	problems.	Then,	when	you	are	given	a	problem,	continue	the	decoding	process:	Write	down	each	piece	of	information	you	are	given,	using	both
words	and	symbolsIdentify	where	you	need	to	end	up	Select	the	equations	you	need,	the	information	to	plug	into	them,	and	the	order	of	your	calculations	to	get	to	where	you	need	to	go	If	you	get	into	the	habit	of	approaching	problems	in	this	way,	it	will	help	you	tackle	even	the	most	difficult	ones.	Make	note	of	trigger	words	—	words	that	point	to
specific	areas	of	chemistry	or	types	of	problems.	For	example,	words	such	as	“isothermal”	(vs	“adiabatic”)	and	“irreversible”	work	(vs	“reversible”	or	“maximum”)	will	point	you	in	the	direction	of	the	equations	that	would	be	useful.	There	are	subtle,	but	important,	differences	between	“ideal”	gases	and	“perfect”	gases	in	heat	capacities	and
intermolecular	interactions.	State	functions	are	also	triggers	for	the	right	equations.	For	example,	when	trying	to	find	changes	in	internal	energy	(ΔU)	for	an	adiabatic	expansion	or	compression	of	a	perfect	gas,	first	allow	for	the	volume	change	under	constant	temperature,	and	then	allow	for	the	temperature	change	under	constant	volume.	These
changes	of	state	can	then	be	added	together	to	describe	a	process	that	actually	happens	in	one	step	(see	A	Tale	of	Two	Approaches	below).	Yes,	statistics	and	calculus	are	involved	in	learning	physical	chemistry,	but	they	are	only	tools.	P-chem	is	so	much	more	than	just	math.	The	concepts	you	will	be	studying	are	the	same	concepts	you’ve	been	studying
all	along	to	learn	about	molecules	and	molecular	behavior;	however,	now	you	are	finally	going	to	be	fully	equipped	with	the	rationale	to	really	understand	and	describe	what	is	going	on.	Before	P-chem,	you	may	have	memorized	and	used	a	number	of	equations	to	solve	problems.	In	this	course,	you’ll	learn	how	to	use	math	to	derive	answers,	and	how	the
variables	affect	one	another,	and	all	of	this	work	will	help	you	see	the	bigger	picture.	For	example,	a	lot	about	thermodynamics	can	be	described	with	a	few	equations	that	you	can	rearrange	as	needed.	Once	you’ve	mastered	P-chem,	you	won’t	have	to	memorize	these	equations;	you	will	be	able	to	rearrange	a	few	basic	ones.	Think	about	reaction	rate
laws:	all	they	are	is	a	description	of	the	change	in	concentration	of	reactants.	In	calculus,	this	is	known	as	a	derivative	(hence,	differential	rate	laws).	Inversely,	an	integrated	rate	law	directly	links	concentrations	with	time	via	integration.	Also,	remember	that	not	all	the	math	is	going	to	be	advanced	math.	Knowing	how	to	manipulate	equations,	solve
simple	two-variable	systems,	or	even	just	isolate	one	variable	is	as	important	as	remembering	how	to	integrate	by	parts.	So	don’t	assume	you	need	to	take	partial	derivatives	when	you	simply	need	to	divide	both	sides	of	an	equation	by	the	same	quantity	to	solve	the	problem.		In	fact,	you	should	use	the	math	to	your	advantage.	When	you	get	an	answer,
do	a	gut	check	and	think	about	what	kind	of	answer	would	make	sense.	If	you	are	getting	a	bond	length	of	200	cm	or	finding	that	you	need	6.5	×	109	J	to	heat	up	10	g	of	water	by	10°	C,	you	should	know	by	now	that	your	order	of	magnitude	is	off.	Time	to	rethink	what	you	did.	Use	your	units	to	check	your	work,	too.	If	you	expect	the	answer	to	be	a	unit
for	energy	and	your	answer	is	in	L•atm,	something	has	gone	wrong.	Always,	always,	always	check	your	units	before,	during,	and	after	putting	them	into	an	equation.	When	in	doubt,	put	the	units	into	SI	and	see	if	you	suddenly	have	an	idea	of	what	to	do	with	a	problem	(or	what	to	do	if	an	answer	is	right	or	wrong).	You	may	have	come	across	these	tips	in
earlier	chemistry	courses;	P-chem	is	no	different!	Mathematical	and	theoretical	approaches	to	solving	physical	chemistry	problems	Studying	P-chem	is	your	chance	to	think	back	to	what	you’ve	learned	about	molecules	and	piece	together	how	the	concepts	you	are	studying	can	enhance	and	deepen	your	understanding.	So,	before	you	start	to	panic,
remember	that	physical	chemistry	is,	first	and	foremost,	a	chemistry	course.	You	have	made	it	this	far	by	learning	about	the	qualitative	aspects	of	atoms	and	molecules.	Now	it’s	time	to	dig	into	the	quantitative	underpinnings	of	their	behavior.	By	continuing	to	use	this	site,	you	consent	to	the	terms	of	our	cookie	policy,	which	can	be	found	in	our	Privacy
Notice.	×	Skip	to	main	content	Reddit	and	its	partners	use	cookies	and	similar	technologies	to	provide	you	with	a	better	experience.	By	accepting	all	cookies,	you	agree	to	our	use	of	cookies	to	deliver	and	maintain	our	services	and	site,	improve	the	quality	of	Reddit,	personalize	Reddit	content	and	advertising,	and	measure	the	effectiveness	of
advertising.	By	rejecting	non-essential	cookies,	Reddit	may	still	use	certain	cookies	to	ensure	the	proper	functionality	of	our	platform.	For	more	information,	please	see	our	Cookie	Notice	and	our	Privacy	Policy.	Intranet	Homelearnphysical	chemistryPhysical	chemistry	is	used	in	everything	from	developing	new	drugs	to	understanding	climate	change	and
food	science.	Explore	physical	chemistry	courses	delivered	by	edX.	Physical	chemistry	is	a	branch	of	chemistry	that	explores	the	principles	and	theories	governing	the	behavior	and	interactions	of	matter	at	the	atomic	and	molecular	level.	It	combines	principles	of	physics	and	chemistry	to	study	the	fundamental	properties	of	chemical	systems	and	their
transformations.1For	learners	interested	in	studying	physical	chemistry,	online	courses	may	cover	topics	such	as	thermodynamics,	quantum	mechanics,	chemical	kinetics,	and	statistical	mechanics.	Learners	can	expect	to	analyze	the	energy	changes	and	reaction	rates	of	chemical	processes,	examine	molecular	structures,	and	study	how	matter	behaves



under	different	conditions.	This	knowledge	is	essential	in	various	scientific	and	engineering	disciplines,	providing	a	deeper	understanding	of	chemical	processes	and	their	applications	in	real-world	scenarios.Are	you	ready	to	start	learning?	Explore	the	range	of	educational	opportunities	offered	through	edX.	Sign	up	for	an	accelerated	boot	camp	or	enroll
in	a	full	degree	program	and	start	working	toward	a	bachelor's	degree	or	(for	more	advanced	learners)	a	master’s	degree	in	a	relevant	subject.	You	can	also	explore	executive	education	programs	specifically	designed	for	busy	professionals.Jobs	that	utilize	physical	chemistry	can	be	found	in	various	fields	where	a	deep	understanding	of	the	physical
properties	and	behaviors	of	matter	is	essential.	Some	examples	include:Research	scientist:	Physical	chemists	work	in	research	and	development	laboratories,	conducting	experiments	and	studies	to	better	understand	chemical	reactions,	material	properties,	and	energy	transformations.Chemical	engineer:	Physical	chemistry	principles	are	applied	in
chemical	engineering	to	design	and	optimize	processes,	such	as	reactions,	separations,	and	product	development	in	industries	like	pharmaceuticals,	petrochemicals,	and	materials	manufacturing.2Environmental	scientist:	Physical	chemists	contribute	to	environmental	science	by	studying	chemical	processes	in	the	atmosphere,	water,	and	soil,	assessing
pollution	levels	and	developing	strategies	for	environmental	remediation.Material	scientist:	Understanding	material	properties	at	the	atomic	and	molecular	level	is	necessary	to	develop	new	materials	with	specific	characteristics	for	applications	in	electronics,	energy	storage,	and	medical	devices.3Build	your	expertise	in	physical	chemistry	to	pursue	a
rewarding	career	in	these	fields	and	more.	Explore	the	possibilities	with	courses	delivered	through	edX.We've	added	500+	learning	opportunities	to	create	one	of	the	world's	most	comprehensive	free-to-degree	online	learning	platforms.	Skills	you'll	gain:	Chemistry,	Physical	Science,	Physics,	Laboratory	Experience,	Thermal	Management,	Simulation	and
Simulation	Software,	Experimentation,	Molecular,	Cellular,	and	Microbiology,	Mathematical	Modeling,	CalculusSkills	you'll	gain:	Laboratory	Experience,	Biochemistry,	Chemistry,	Quantitative	Research,	Vibrations,	Engineering,	Scientific,	and	Technical	Instruments,	Virtual	Reality,	Physics,	Engineering	AnalysisSkills	you'll	gain:	Chemical	Engineering,
Process	Engineering,	Hazard	Communication	(HazCom),	Safety	Assurance,	Occupational	Safety	and	Health	Administration	(OSHA),	Risk	Management,	Environment	Health	And	Safety,	Failure	Analysis,	Accident	Prevention,	Risk	Analysis,	Engineering	Practices,	Risk	Control,	Engineering	Analysis,	Pollution	Prevention,	Equipment	Design,	Environmental
Engineering,	Reliability,	Engineering	Calculations,	Process	Analysis,	Mathematical	ModelingSkills	you'll	gain:	Energy	and	Utilities,	Chemical	Engineering,	Chemistry,	Engineering,	Process	Engineering,	Mechanical	Engineering,	Environmental	Issue,	Physics,	Physical	Science,	Process	Analysis,	Mathematical	ModelingSkills	you'll	gain:	Failure	Analysis,
Semiconductors,	Manufacturing	Processes,	Mechanical	Engineering,	Chemical	Engineering,	Chemistry,	Thermal	Management,	Engineering,	Production	Process,	Laboratory	Testing,	Physical	Science,	Physics,	Process	Engineering,	Mechanics,	Engineering	Analysis,	Engineering	Calculations,	Applied	MathematicsSkills	you'll	gain:	Mechanical	Engineering,
Thermal	Management,	HVAC,	Engineering,	Energy	and	Utilities,	Physics,	Engineering	Analysis,	Plant	Operations	and	Management,	Process	Analysis,	Environmental	ScienceSkills	you'll	gain:	Criminal	Investigation	and	Forensics,	Scientific	Methods,	Chemistry,	Investigation,	Biochemistry,	Pharmacology,	Laboratory	Testing,	Pathology,	MicrobiologySkills
you'll	gain:	Engineering,	Chemistry,	Physics,	Manufacturing	Processes,	Physical	Science,	Semiconductors,	Thermal	Management,	Mechanics,	Failure	AnalysisSkills	you'll	gain:	Nutrition	and	Diet,	Clinical	Nutrition,	Personal	Care,	Preventative	Care,	Behavioral	Health,	Chronic	Diseases,	Public	Health	and	Disease	Prevention,	Health	Assessment,	Patient
Education	And	CounselingSkills	you'll	gain:	Environment	and	Resource	Management,	Materials	Management,	Environmental	Science,	Systems	Thinking,	Supply	Chain	Management,	Environmental	Policy,	Product	Lifecycle	Management,	Business	Strategies,	Industrial	Design,	Innovation,	Stakeholder	Engagement,	Consumer	BehaviourSkills	you'll	gain:
Environmental	Regulations,	Chemistry,	Laboratory	Testing,	Public	Health,	Environmental	Monitoring,	Environmental	Science,	Health	Assessment,	Public	Health	and	Disease	Prevention,	Epidemiology,	Environmental	Policy,	Biology,	Risk	AnalysisSkills	you'll	gain:	Electrical	Systems,	Electric	Power	Systems,	Electrical	Safety,	Energy	and	Utilities,
Environmental	Regulations,	Basic	Electrical	Systems,	Electrical	Power,	Manufacturing	and	Production,	Manufacturing	Processes,	Equipment	Design,	Production	Process,	Thermal	Management,	Manufacturing	Operations,	Chemistry,	Safety	Assurance,	Reliability,	Electronic	Components,	Electrical	Engineering,	Chemical	Engineering,	Performance
Testing	The	word	physical	in	the	term	physical	chemistry	refers	to	physics,	the	fundamental	physical	science	(see	physics).	Physical	chemistry	uses	physics	to	study	chemical	problems	and	to	provide	a	deeper	understanding	of	chemistry	(see	chemistry).	Other	names	for	physical	chemistry	are	chemical	physics	and	theoretical	chemistry.	Some	physical
chemists	are	concerned	primarily	with	measuring	the	physical	and	chemical	properties	of	compounds	before,	during,	and	after	a	chemical	reaction;	others	interpret	chemical	phenomena	in	terms	of	the	molecules	involved;	still	others	concentrate	on	theory,	calculating	or	predicting	rather	than	measuring	chemical	properties.	Physical	chemistry	thus
encompasses	all	branches	of	chemistry.	Physical	chemists	are	especially	concerned	with	establishing	links	between	bulk	and	molecular	properties.	Bulk	chemical	properties	include	the	heat	of	a	chemical	reaction	and	how	quickly	the	reaction	proceeds;	molecular	properties	include	the	size	and	shape	of	the	molecules	involved	in	the	reaction.	There	exists
a	store	of	mathematical	equations	that	physical	chemists	can	draw	upon	to	connect	almost	any	property	of	a	substance	to	the	structure	of	its	constituent	molecules.	A	wide	variety	of	experimental	techniques	plus	a	working	knowledge	of	quantum	and	statistical	mechanics	are	also	crucial	tools	in	establishing	such	relationships	(see	quantum	mechanics).
Physical	chemists	often	have	doctoral	degrees	and	have	taken	courses	in	electronics,	spectroscopy,	advanced	physics,	and	mathematics	as	well	as	courses	in	the	specialized	fields	of	chemistry	discussed	below.	They	are	employed	in	industry	and	in	academic	research	institutes	and	universities.	Physical	chemists	sometimes	work	with	biologists,	physicists,
and	engineers	doing	both	practical	and	theoretical	work.	Physical	chemistry	is	a	broad	science	that	encompasses	many	areas	of	study.	Its	major	subdivisions	are	listed	below.Encyclopædia	Britannica,	Inc.	The	study	of	the	energy	changes	that	accompany	chemical	reactions	is	the	subject	of	chemical	thermodynamics.	Researchers	in	this	field	use
thermodynamics,	a	branch	of	physics,	to	interpret	these	energy	changes.	A	central	consideration	of	thermodynamics	is	that	any	physical	system	will	spontaneously	approach	a	stable	condition,	known	as	equilibrium,	that	can	be	described	by	specifying	its	properties,	such	as	pressure,	temperature,	or	chemical	composition.	If	the	external	constraints	(such
as	temperature	or	pressure)	are	changed,	then	these	properties	will	generally	alter.	The	science	of	thermodynamics	attempts	to	describe	these	changes	mathematically	and	to	predict	the	equilibrium	conditions	of	the	system	(see	energy,	“The	Laws	of	Thermodynamics”).As	applied	to	chemistry,	thermodynamics	deals	with	special	properties	called
thermodynamic	functions.	These	include	free	energy,	a	measure	of	the	extent	to	which	substances	can	react;	entropy,	a	measure	of	the	disorder	of	a	system;	and	heat	content.	When	a	reaction	has	stabilized,	it	is	in	a	state	of	equilibrium	that	can	be	characterized	by	a	quantity	called	the	equilibrium	constant,	a	ratio	of	the	concentrations	of	the	final
products	to	the	concentrations	of	the	initial	reactants.	If	chemists	know	the	free	energies	in	the	system,	they	can	predict	whether	the	reaction	will	proceed	spontaneously	or	require	an	input	of	energy.	They	can	also	calculate	the	equilibrium	constant	without	even	carrying	out	the	reaction.	This	was	a	major	achievement	of	chemical	thermodynamics	and	it
plays	a	large	role	in	the	process	of	chemical	manufacturing.	Chemical	thermodynamics	provides	an	exact	theoretical	framework	for	predicting	the	likelihood	that	certain	chemical	reactions	will	occur,	but	it	cannot	predict	their	speed.Chemical	kinetics	is	concerned	with	both	the	speed	of	a	reaction	and	what	is	actually	happening	at	the	molecular	level.
These	variables	can	depend	on	a	number	of	factors.	Reactions	often	involve	intermediate	steps	and	are	complicated	by	side	reactions	and	back	reactions.	In	general,	the	overall	speed	of	a	reaction	is	determined	by	the	slowest	intermediate	step.	Back	reactions,	in	which	the	products	react	with	each	other	to	reform	the	original	reactants,	are	responsible
for	chemical	equilibrium.Raising	the	reaction	temperature	increases	the	reaction	rate	by	providing	sufficient	energy	to	break	chemical	bonds.	In	some	recent	studies,	researchers	have	crossed	high-speed	beams	of	molecules	in	a	vacuum,	rather	than	reactants	in	a	flask,	to	study	how	small	numbers	of	molecules	react.During	a	reaction	the	concentrations
of	reactants	and	products	change	with	time.	Physical	chemists	try	to	measure	the	rate	of	these	changes.	Chemical	methods	are	generally	too	slow;	physical	methods	that	do	not	disturb	the	system,	however,	can	be	instantaneous	and	can	even	detect	intermediate	substances	that	exist	for	only	a	millionth	of	a	microsecond.	Such	methods	may	be	based	on
changes	in	color,	optical	polarization,	or	other	properties.	Mathematical	analysis	of	the	data	obtained	by	these	methods	is	used	to	make	inferences	about	the	molecular	mechanism	of	the	reaction.	At	present,	however,	no	general	theory	is	capable	of	predicting	rates	of	reaction	from	the	properties	of	the	molecules	involved.Catalysts	are	substances	that
speed	up	chemical	reactions	without	themselves	being	consumed	or	undergoing	change.	They	are	used	in	the	industrial	production	of	organic	compounds	and	in	certain	reactions	in	living	tissue.	Physical	chemists	believe	that	catalysts	create	different	reaction	pathways	to	the	same	product	(see	catalyst).Encyclopædia	Britannica,	Inc.The	study	of	the
structure	and	physical	properties	of	gases	has	played	a	central	role	in	physical	chemistry:	it	has	provided	one	of	the	simplest	physical	models	of	a	substance.	Chemists	divide	gases	into	two	classes:	ideal	gases,	which	are	purely	theoretical,	and	real	gases.	A	real	gas	behaves	like	an	ideal	gas	when	it	is	at	low	pressure	and	relatively	high	temperature.
Under	such	conditions	the	gross	behavior	of	the	gas	can	be	described	by	the	ideal-gas	law,	one	of	the	most	fundamental	relations	in	physical	science.	The	ideal-gas	law	relates	the	volume	V,	pressure	P,	and	temperature	T	of	a	gas.	It	can	be	expressed	in	the	form	of	an	equation:P	× V/T 	= 	R.R	is	a	universal	constant	that	has	the	same	value	for	all	gases.
(See	also	matter,	“The	States	of	Matter.”)The	ideal-gas	law	can	be	derived	from	the	kinetic	theory	of	gases,	developed	by	Daniel	Bernoulli	in	1738.	Its	main	postulate	is	that	a	gas	is	made	up	of	a	very	large	number	of	noninteracting,	dimensionless	molecules	that	move	rapidly	in	straight	lines	until	they	collide	with	other	molecules	and	rebound	without
energy	loss.	The	pressure	exerted	by	a	contained	gas	is	due	to	collisions	of	these	molecules	with	the	walls	of	the	container.Scientists	soon	recognized	that	gas	molecules	did	indeed	interact—in	fact,	the	molecules	exerted	attractive	forces	on	one	another.	From	this	fact	researchers	concluded	that	even	gases	that	were	thought	to	be	permanent,	such	as
oxygen,	nitrogen,	and	helium,	could	be	liquefied	if	they	were	at	or	below	certain	so-called	critical	temperatures.	Liquefaction	has	found	extensive	application	in	industry	and	elsewhere.	Carbon	dioxide	is	transported	as	a	liquid	to	manufacturing	plants,	liquid	oxygen	and	nitrogen	are	used	industrially,	and	liquid	helium	keeps	rocket	engines	cool	during
countdown.The	question	of	what	a	liquid	is	centers	on	a	description	of	the	liquid’s	molecules.	Physical	chemists	have	found	that	the	molecules	in	a	liquid	are	arranged	somewhat	as	they	are	in	the	solid	phase	but	only	over	very	small	regions.	Liquids	are	regarded	as	either	condensed	gases	or	highly	disordered	solids	in	which	the	molecules	are	much
closer	to	one	another	than	they	are	in	a	gas.A	unique	class	of	substances	studied	by	physical	chemists	are	the	liquid	crystals,	which	flow	like	liquids	do	but	which	also	maintain	some	of	the	ordered	structure	characteristic	of	crystals.	They	are	commonly	used	in	digital-watch	displays.	The	least	understood	liquid	is	helium	II,	an	isotope	of	helium.	At
extremely	cold	temperatures	it	has	no	viscosity	at	all	and	will	not	remain	in	a	beaker—it	creeps	in	a	thin	film	up,	over,	and	down	the	container’s	walls.Encyclopædia	Britannica,	Inc.	Physical	chemists	also	study	other	properties	of	normal	liquids	and	how	they	are	related	to	the	interactions	of	the	liquids’	molecules.	Surface	tension,	for	example,	is	a	force
that	contracts	the	surface	of	a	liquid.	It	is	responsible	for	the	formation	of	water	droplets.	Surface	tension	is	caused	by	the	attraction	of	surface	molecules	to	each	other	and	by	the	inward	pull	of	interior	molecules.Physical	chemists	may	also	study	the	molecular	structure	and	properties	of	solids.	Most	solids	are	composed	of	very	small	crystals.	A	crystal
differs	from	a	liquid	in	that	it	has	a	rigid	three-dimensional	latticework	of	molecules.	This	latticework	gives	the	crystal	its	particular	shape	and	special	properties,	which	include	hardness,	electrical	conductivity,	and	photoconductivity.	All	are	profoundly	influenced	by	the	type	of	molecular	bonding	in	the	crystal.The	study	of	crystals	is	called
crystallography.	Geometric	crystallography	deals	with	the	outer	shape	of	crystals.	X-ray	crystallography	is	concerned	with	the	inner	structure,	particularly	the	spatial	arrangement	of	the	atoms	within	a	crystal.	(See	also	crystals.)Other	researchers	work	with	semiconductors,	a	special	class	of	solids	that	are	insulators	when	very	pure.	The	controlled
addition	of	impurities,	called	doping,	makes	them	electrically	conducting	and	light-sensitive.	Semiconductor	technology	requires	the	development	of	advanced	techniques	of	purification,	doping,	and	crystal	growth.	(See	also	semiconductor.)Solutions	may	be	gases,	liquids,	or	solids.	In	a	true	solution	the	constituents	cannot	be	separated	from	each	other
by	mechanical	means.	Many	chemical	reactions	occur	in	liquid	solutions.	Physical	chemists	may	study	these	reactions,	or	they	may	study	the	properties	of	solutions,	such	as	partial	pressure,	heat	of	solution,	and	osmotic	pressure	(see	solutions).Solution	theory	has	been	used	in	industrial	distillation	processes.	More	recently	it	has	been	applied	to	the
removal	of	salts	from	seawater.Electrochemistry	is	concerned	with	the	relation	between	electricity	and	chemical	change.	It	deals	with	the	chemical	effects	of	electrons	(as	in	electrolysis)	and	the	production	of	electricity	by	chemical	reactions	(as	in	a	battery).	Electrochemical	cells	may	be	used	to	produce	substances,	electricity,	or	both.	Two	examples
are	the	electrolysis	of	water,	to	produce	hydrogen	and	oxygen,	and	the	reverse	process,	the	generation	of	power	in	a	hydrogen	fuel	cell.	(See	also	battery;	fuel	cell.)The	speed	of	an	electrochemical	reaction	poses	a	special	problem	for	electrochemists.	In	the	electrolysis	of	water,	for	example,	hydrogen	is	produced	a	billion	times	faster	when	a	platinum
electrode	is	used	than	when	a	lead	electrode	is	used,	though	neither	electrode	is	consumed.	Electrochemists	believe	that	this	effect	is	due	to	electric	fields	of	different	strengths	that	are	set	up	by	different	metals.	These	fields	affect	the	rate	of	the	reaction	and	are	a	predominant	factor	in	all	electrochemical	phenomena.Electrolysis	is	applied	in	refining
metals	and	in	electroplating.	Recent	developments	in	applied	electrochemistry	include	high-voltage	lithium	cells,	electrochemical	machining,	and	fuel	cells	that	use	solid	electrolytes.	(See	also	electrochemistry.)Colloids	are	systems	of	submicroscopic	particles	dissolved	or	dispersed	in	another	medium	(solid,	liquid,	or	gas).	Examples	are	blood,	smoke,
and	paint.	Colloid	chemistry	is	concerned	with	the	properties	of	such	systems.	Living	matter	is	made	up	of	many	colloidal	substances	and	is	sustained	by	colloidal	processes,	and	many	foodstuffs	and	industrial	products	have	colloidal	characteristics.Chemists	use	a	number	of	methods	to	study	the	size	and	configuration	of	colloidal	particles,	including
electrophoresis,	diffusion,	and	the	scattering	of	visible	light	and	X	rays.	More	recently,	biological	and	industrial	research	on	colloidal	systems	has	yielded	much	information	on	dyes,	detergents,	polymers,	proteins,	and	other	substances.	(See	also	colloid.)Photochemistry	deals	with	the	effects	of	radiant	energy	on	all	kinds	of	chemical	reactions	and	with
the	mechanisms	responsible	for	those	effects.	Reactions	that	ordinarily	occur	only	at	high	temperatures	can	be	carried	out	at	room	temperature	by	exposing	the	reaction	mixture	to	ultraviolet	radiation,	for	example.	The	rate	of	the	reaction	can	be	controlled	simply	by	varying	the	intensity	of	the	radiation.	The	most	common	sources	of	radiation	are	high-
pressure	mercury	lamps.	X	rays	and	gamma	rays	are	also	used.	Infrared	radiation	and	microwaves	do	not	produce	photochemical	effects.One	of	the	most	vital	photochemical	processes	on	Earth	is	photosynthesis.	In	this	reaction,	which	occurs	only	in	plants	that	contain	chlorophyll,	carbon	dioxide	and	water	combine	to	produce	glucose	and	give	off
oxygen	(see	photosynthesis).	In	a	photochemical	reaction	the	light	source	sends	out	packets	of	energy	called	photons	(see	light).	These	photons	are	absorbed	by	the	reactant	molecules.	The	absorption	of	the	photons	excites	the	molecules	to	such	an	extent	that	they	either	decompose	(in	a	process	called	photolysis),	ionize,	react	with	other	molecules,	or
give	off	heat.	The	number	of	molecules	that	are	excited	is	exactly	equal	to	the	number	of	photons	absorbed.	Lasers,	because	of	their	strong	emissions	at	very	specific	wavelengths,	are	now	used	to	produce	compounds	that	cannot	be	produced	economically	in	any	other	way	(see	laser	and	maser).Thermodynamics	provides	chemists	with	the	power	to
calculate,	from	thermochemical	data	alone,	how	far	any	chemical	reaction	will	proceed	before	reaching	equilibrium.	Theoretical	chemists	would	like	to	make	such	calculations	without	thermochemical	data,	however,	using	only	the	quantum	mechanical	descriptions	of	isolated	molecules,	but	thermodynamics	is	based	on	the	bulk	properties	of	matter	and
reflects	averages	of	very	large	numbers	of	molecules.Quantum	mechanics,	on	the	other	hand,	provides	information	only	about	the	quantized	energy	states	of	a	single	molecule;	it	cannot	be	used	to	calculate	the	most	probable	state	of	a	system	of	molecules.	Statistical	thermodynamics,	also	called	statistical	mechanics	or	molecular	thermodynamics,	seeks
to	provide	the	link	between	thermodynamics	and	quantum	mechanics.The	statistical	foundations	of	this	subject	were	laid	before	the	advent	of	quantum	mechanics	by	the	Maxwell-Boltzmann	distribution	law.	Based	on	the	assumption	that,	due	to	collisions,	all	gas	molecules	have	different	velocities,	the	distribution	law	can	be	used	to	calculate	the	most
probable	velocity	of	a	molecule,	the	average	distance	between	collisions,	and	the	frequency	of	collisions.	By	applying	quantum	statistics	to	spectroscopic	data,	scientists	can	now	calculate	bulk	properties	of	matter.Encyclopædia	Britannica,	Inc.The	field	of	statistical	thermodynamics	provides	a	deeper	understanding	of	such	phenomena	as	temperature,
vapor	pressure,	and	diffusion.	It	also	supplies	a	method	for	calculating	the	heat	properties	of	gases,	for	determining	whether	a	gas	is	monatomic	(composed	of	molecules	consisting	of	only	one	atom)	or	diatomic	(composed	of	molecules	consisting	of	two	atoms),	and	for	calculating	thermodynamic	functions	from	more	easily	measurable	quantities.	Today,
tables	of	values	of	free	energy	and	entropy	exist	for	many	simple	compounds.	With	only	one	experimental	value	for	a	system,	physical	chemists	can	use	these	tables	to	calculate	the	equilibrium	constants	for	a	reaction	at	any	temperature.Physical	chemistry	as	a	separate	science	began	in	1881,	when	the	first	issue	of	Zeitschrift	fur	Physikalisches	Chemie
was	published,	a	magazine	devoted	exclusively	to	physical	chemistry.	The	publication	compiled	the	results	of	much	earlier	work	that	had	been	completed	by	some	of	the	most	notable	contributors	to	the	field	of	physical	chemistry,	including	the	physicists	James	Clerk	Maxwell,	Ludwig	Eduard	Boltzmann,	and	Josiah	Willard	Gibbs.Maxwell,	Boltzmann,	and
Gibbs	laid	the	foundations	of	statistical	thermodynamics	in	the	mid-	and	late	19th	century.	In	1860	Maxwell	applied	statistics	to	the	kinetic	model	of	a	gas,	deducing	that	heat	is	a	form	of	molecular	motion.	In	1871	Boltzmann	developed	a	far-reaching	statistical	interpretation	of	entropy.	Gibbs	connected	thermodynamics	with	chemistry	in	1878	and
evolved	the	concepts	of	free	energy	and	chemical	potential.	He	developed	a	chemical	theory	of	surface	tension	and	a	theory	of	equilibrium	between	the	phases	of	matter.	Gibbs	was	also	able	to	show	that	catalysts	do	not	change	the	energy	relationships	of	the	substances	involved	in	a	reaction.	His	investigations	established	the	basic	theory	for	physical
chemistry.In	1883,	before	the	electron	was	discovered,	the	Swedish	physicist	and	chemist	Svante	August	Arrhenius	postulated	the	existence	of	ions	in	solutions	in	order	to	explain	electrolysis.	In	1887	he	developed	the	concept	of	activation	energy	to	explain	how	reactions	occur	more	rapidly	at	higher	temperatures.	In	the	same	century,	the	Dutch
physicist	Johannes	van	der	Waals	developed	a	formula	describing	the	gaseous	and	liquid	states	of	matter.	His	work	led	to	the	liquefaction	of	hydrogen	and	helium	and	ultimately	made	possible	the	development	of	the	field	of	cryogenics	(see	cryogenics).Modern	physical	chemistry	began	in	the	early	20th	century	with	the	introduction	of	quantum	theory.
Quantum	mechanics	provided	a	more	accurate	model	of	the	structure	and	energy	states	of	atoms	and	molecules,	of	the	effects	of	radiation,	and	of	the	nature	of	electromagnetic	spectra.	Early	in	the	century,	the	pioneer	physicist	Albert	Einstein	applied	quantum	mechanics	and	statistical	mechanics	to	solids	and	postulated	the	basic	law	of	photochemistry
(see	Einstein).	In	1912	the	German	physicist	Max	von	Laue	discovered	that	X	rays	could	be	diffracted	by	crystals.	His	work	marked	the	origin	of	X-ray	and	neutron	crystallography.	In	the	1930s	the	American	chemist	Linus	Pauling	applied	quantum	mechanics	to	the	study	of	molecular	structures,	particularly	in	connection	with	chemical	bonding	(see
Pauling).In	recent	years	there	has	been	a	growing	demand	for	new	materials	with	specialized	properties.	Physical	chemists	working	in	various	industries	are	playing	a	central	role	in	providing	such	materials.In	the	field	of	computer	science,	the	application	of	physicochemical	principles	has	led	to	faster	and	more	efficient	computers.	Computers	use
integrated	circuits	inscribed	on	the	surfaces	of	chips	of	silicon.	The	silicon	itself	requires	ultrapurification	before	it	can	be	doped	and	then	precise	crystallographic	orientation	and	control	of	its	surface	chemistry	before	it	can	be	made	into	a	computer	chip.A	knowledge	of	solid-state	diffusion	and	reaction	kinetics	is	required	to	prepare	the	source	silicon,
to	dope	it,	and	to	control	the	thickness	of	the	oxide	layers	used	in	making	the	completed	chip.	In	the	manufacture	of	computer	memories,	X-ray	crystallography	is	used	to	determine	whether	powders	have	the	desired	magnetic	and	electrical	properties.	(See	also	computer;	microprocessor;	solid	state	physics.)Physical	chemistry	has	played	a	pivotal	role	in
the	development	of	the	liquid	crystals	and	picture	tubes	used	for	the	display	of	information	in	such	items	as	watches	and	televisions.	Its	findings	have	also	been	used	to	make	the	high-speed	inks	and	lasers	used	for	computer	printouts.Spectroscopy	has	emerged	as	a	major	tool	in	investigating	the	properties	of	matter.	Spectral	characteristics	are	uniquely
determined	by	molecular	properties.	Physical	chemists	use	microwave,	infrared,	and	visible	radiation	to	study	the	structure	and	behavior	of	molecules.	Nuclear	resonance	spectroscopy	can	provide	information	about	the	chemical	surroundings	of	atomic	nuclei,	and	it	is	the	basis	of	the	magnetic	resonance	imaging	used	in	diagnostic	medicine.	(See	also
spectrum	and	spectroscope.)Encyclopædia	Britannica,	Inc.	In	an	age	of	practically	worldwide	energy	shortages,	attempts	are	already	being	made	to	develop	electrolysis	cells	that	use	sunlight	rather	than	electricity	to	generate	hydrogen	fuel.	Physical	chemists	continue	to	make	frequent	breakthroughs	in	high-temperature	superconductivity,	in	which
there	is	an	absence	of	electrical	resistance	at	or	above	the	temperature	of	liquid	nitrogen.	The	newly	discovered	ceramic	superconductors	are	made	of	copper	oxides	along	with	some	elements	in	groups	IIa	and	IIIb	of	the	periodic	table	(see	periodic	table).	(See	also	cryogenics.)New	types	of	lasers	may	be	created	as	researchers	learn	more	about	various
molecules.	Eventually,	physical	chemists	may	be	able	to	develop	computational	methods	that	will	allow	them	to	predict	the	structure	and	properties	of	compounds	before	they	have	even	been	created.	Physical	chemistry	uses	physics	to	study	chemical	systems.	It	studies	them	at	macroscopic,	atomic,	subatomic,	and	particulate	levels.	It	looks	at	concepts
like	motion,	energy,	force,	time,	thermodynamics,	quantum	chemistry,	statistical	mechanics	and	dynamics.	Physical	chemistry	is	not	the	same	as	chemical	physics.	Physical	chemistry	is	mostly	a	macroscopic	or	supra-molecular	science.	The	majority	of	physical	chemistry	concepts	relate	to	bulk	properties	rather	than	to	molecular/atomic	structure	alone.
These	include	chemical	equilibrium	and	colloids.	Some	of	the	relationships	that	physical	chemistry	tries	to	resolve	include	the	effects	of:	Intermolecular	forces	on	the	physical	properties	of	materials	(for	example,	plasticity,	tensile	strength,	surface	tension	in	liquids).	Reaction	kinetics	on	the	rate	of	a	reaction.	The	identity	of	ions	on	the	electrical
conductivity	of	materials.	Surface	chemistry	and	electrochemistry	of	membranes.[1]	Fragment	of	M.	Lomonosov's	manuscript	'Physical	Chemistry'	(1752)	The	term	"physical	chemistry"	was	first	used	by	Mikhail	Lomonosov	in	1752.	He	presented	a	lecture	course	with	the	title	"A	Course	in	True	Physical	Chemistry"	to	the	students	of	Petersburg
University.[2]	Modern	physical	chemistry	was	developed	in	the	1860s	to	1880s	with	work	on	chemical	thermodynamics,	electrolytes	in	solutions,	chemical	kinetics	and	other	subjects.	In	1876,	Josiah	Willard	Gibbs	wrote	an	article	called,	On	the	Equilibrium	of	Heterogeneous	Substances.	This	paper	introduced	many	of	the	main	parts	of	physical
chemistry,	such	as	Gibbs	energy,	chemical	potentials,	Gibbs	phase	rule.[3]	Other	important	discoveries	include	Heike	Kamerlingh	Onnes'	work	on	enthalpy	and	macromolecular	processes.	The	first	scientific	journal	about	physical	chemistry	was	the	German	journal,	Zeitschrift	für	Physikalische	Chemie.	It	was	founded	in	1887	by	Wilhelm	Ostwald	and
Jacobus	Henricus	van	't	Hoff.	The	two	chemists	and	Svante	August	Arrhenius[4]	were	the	leading	men	in	physical	chemistry	in	the	late	19th	century	and	early	20th	century.	All	three	were	awarded	the	Nobel	Prize	in	Chemistry.	Important	discoveries	were	made	in	the	20th	century.	These	include	applying	statistical	mechanics	to	chemical	systems	and
Irving	Langmuir's	work	on	colloids	and	surface	chemistry.	In	the	1930's,	Linus	Pauling	and	others	applied	quantum	mechanics	to	develop	quantum	chemistry.	Chemical	theories	have	grown	with	new	experimental	discoveries.	New	forms	of	spectroscopy	started	in	the	20th	century	including:	infrared	spectroscopy,	microwave	spectroscopy,	EPR
spectroscopy	and	NMR	spectroscopy.	Physical	chemistry	also	improved	with	discoveries	in	nuclear	chemistry,	especially	in	isotope	separation.	This	happened	around	the	time	before	and	during	World	War	II.	Chemists	discovered	important	facts	in	astrochemistry.[5]	These	journals	cover	physical	chemistry:	Zeitschrift	für	Physikalische	Chemie	(1887)
Journal	of	Physical	Chemistry	A	(from	1896	as	Journal	of	Physical	Chemistry,	renamed	in	1997)	Physical	Chemistry	Chemical	Physics	(from	1999,	formerly	Faraday	Transactions	with	a	history	dating	back	to	1905)	Macromolecular	Chemistry	and	Physics	(1947)	Annual	Review	of	Physical	Chemistry	(1950)	Molecular	Physics	(journal)|Molecular	Physics
(1957)	Journal	of	Physical	Organic	Chemistry	(1988)	Journal	of	Physical	Chemistry	B	(1997)	ChemPhysChem	(2000)	Journal	of	Physical	Chemistry	C	(2007)	Journal	of	Physical	Chemistry	Letters	(from	2010,	combined	letters	previously	published	in	the	separate	journals)	A	historical	journal	that	covered	both	chemistry	and	physics	was	Annales	de	chimie
et	de	physique.	It	started	in	1789	and	was	published	under	the	name	given	here	from	1815–1914.	Thermochemistry	Chemical	kinetics	Quantum	chemistry	Electrochemistry	Photochemistry	Surface	chemistry	Solid-state	chemistry	Spectroscopy	Analytical	chemistry	Biophysical	chemistry	Materials	science	Physical	organic	chemistry	Micromeritics	↑
Torben	Smith	Sørensen	(1999).	Surface	chemistry	and	electrochemistry	of	membranes.	CRC	Press.	p.	134.	ISBN	0824719220.	↑	Alexander	Vucinich	(1963).	Science	in	Russian	culture.	Stanford	University	Press.	p.	388.	ISBN	0804707383.	↑	Josiah	Willard	Gibbs,	1876,	"On	the	Equilibrium	of	Heterogeneous	Substances",	Transactions	of	the	Connecticut
Academy	of	Sciences	↑	Laidler,	Keith	(1993).	The	World	of	Physical	Chemistry.	Oxford:	Oxford	University	Press.	p.	48.	ISBN	0198559194.	↑	Herbst,	Eric	(May	12,	2005).	"Chemistry	of	Star-Forming	Regions".	Journal	of	Physical	Chemistry	A.	109	(18):	4017–4029.	Bibcode:2005JPCA..109.4017H.	doi:10.1021/jp050461c.	PMID	16833724.	Wikimedia
Commons	has	media	related	to	Physical	chemistry.	The	English	Wikibooks	has	more	information	on:	Physical	chemistry	Physical	Chemistry	Archived	2015-04-07	at	the	Wayback	Machine	(Keith	J.	Laidler,	John	H.	Meiser	and	Bryan	C.	Sanctuary)	The	World	of	Physical	Chemistry	(Keith	J.	Laidler,	1993)	Physical	Chemistry	from	Ostwald	to	Pauling	(John	W.
Servos,	1996)	100	Years	of	Physical	Chemistry	(Royal	Society	of	Chemistry,	2004)	Physical	Chemistry:	neither	Fish	nor	Fowl?	(Joachim	Schummer,	The	Autonomy	of	Chemistry,	Würzburg,	Königshausen	&	Neumann,	1998,	pp.	135–148)	Cathedrals	of	Science	Archived	2013-05-08	at	the	Wayback	Machine	(Patrick	Coffey,	2008)	The	Cambridge	History	of
Science:	The	modern	physical	and	mathematical	sciences	(Mary	Jo	Nye,	2003)	Retrieved	from	"	2	Millennium:	2nd	millennium	Centuries:	18th	century	19th	century	20th	century	Timelines:	18th	century	19th	century	20th	century	State	leaders:	18th	century	19th	century	20th	century	Decades:	1800s1810s1820s1830s1840s	1850s1860s1870s1880s1890s
Categories:	Births	–	Deaths	Establishments	–	Disestablishments	The	19th	century	lasted	from	1801	to	1900.	Some	people	call	this	the	Victorian	era	because	Queen	Victoria	ruled	the	United	Kingdom.	Queen	Victoria	(1819–1901)	The	Second	Industrial	Revolution	started	in	most	western	countries	during	this	century.	1830:	The	Church	of	Jesus	Christ	of
Latter	Day	Saints	is	established	on	6	April.	1844:	Persian	Prophet	the	Báb	founds	Bábism.	On	23	May	he	announced	a	revelation:	the	coming	of	"He	whom	God	shall	make	manifest".	He	is	considered	the	forerunner	of	Bahá'u'lláh,	the	founder	of	the	Bahá'í	Faith.	1848:	The	Christadelphians	founded	by	John	Thomas	(Christadelphian).	1871–1878:	In
Germany,	Otto	von	Bismarck	challenged	the	Catholic	Church	in	the	Kulturkampf	("Culture	War")	1879:	Mary	Baker	Eddy	founds	the	Church	of	Christ,	Scientist.	1879:	First	issue	of	"The	Watchtower",	the	religious	magazine	of	the	Jehovah's	Witnesses	1889:	Mirza	Ghulam	Ahmad	establishes	the	Ahmadiyya	Muslim	Community,	a	reform	sect	of	Islam.
1891:	Pope	Leo	XIII	launches	the	encyclical	Rerum	novarum,	the	first	major	Catholic	document	on	social	justice	The	Great	Exhibition	in	London.	Starting	during	the	18th	century,	the	United	Kingdom	was	the	first	country	in	the	world	to	industrialise.	1808:	Beethoven	composes	Fifth	Symphony.	1812:	Brothers	Grimm	fairy	tale	edition	publishes	Snow
White.	1812:	Charles	Perrault	and	Brothers	Grimm	-	two	princesses,	Snow	White	and	Cinderella,	meet	for	the	first	time.	1813:	Jane	Austen	publishes	Pride	and	Prejudice.	1818:	Mary	Shelley	publishes	Frankenstein.	1819:	John	Keats	writes	his	odes	of	1819.	1819:	Théodore	Géricault	paints	his	masterpiece	The	Raft	of	the	Medusa,	and	exhibits	it	in	the
French	Salon	of	1819	at	the	Louvre.	1824:	Premiere	of	Beethoven's	Ninth	Symphony.	1829:	Johann	Wolfgang	von	Goethe's	Faust	premieres.	1837:	Charles	Dickens	publishes	Oliver	Twist.	1841:	Ralph	Waldo	Emerson	publishes	Self-Reliance.	1845:	Frederick	Douglass	publishes	Narrative	of	the	Life	of	Frederick	Douglass,	an	American	Slave.	1847:	The
Brontë	sisters	publish	Jane	Eyre,	Wuthering	Heights	and	Agnes	Grey.	1849:	Josiah	Henson	publishes	The	Life	of	Josiah	Henson,	Formerly	a	Slave,	Now	an	Inhabitant	of	Canada,	as	Narrated	by	Himself.	1851:	Herman	Melville	publishes	Moby-Dick.	1851:	Sojourner	Truth	delivers	the	speech	Ain't	I	a	Woman?.	1852:	Harriet	Beecher	Stowe	publishes	Uncle
Tom's	Cabin.	1855:	Walt	Whitman	publishes	the	first	edition	of	Leaves	of	Grass.	1855:	Frederick	Douglass	publishes	the	first	edition	of	My	Bondage	and	My	Freedom.	1862:	Victor	Hugo	publishes	Les	Misérables.	1865:	Lewis	Carroll	publishes	Alice's	Adventures	in	Wonderland.	1869:	Leo	Tolstoy	publishes	War	and	Peace.	1875:	Georges	Bizet's	opera
Carmen	premiers	in	Paris.	1876:	Richard	Wagner's	Ring	Cycle	is	first	performed	in	its	entirety.	1883:	Robert	Louis	Stevenson's	Treasure	Island	is	published.	1884:	Mark	Twain	publishes	the	Adventures	of	Huckleberry	Finn.	1886:	"Strange	Case	of	Dr	Jekyll	and	Mr	Hyde"	by	Robert	Louis	Stevenson	is	published.	1887:	Sir	Arthur	Conan	Doyle	publishes	his
first	Sherlock	Holmes	story,	A	Study	in	Scarlet.	1889:	Vincent	van	Gogh	paints	The	Starry	Night.	1889:	Moulin	Rouge	opens	in	Paris.	1892:	Tchaikovsky's	Nutcracker	Suite	premières	in	St	Petersberg.	1894:	Rudyard	Kipling's	The	Jungle	Book	is	published.	1895:	Trial	of	Oscar	Wilde	and	premiere	of	his	play	The	Importance	of	Being	Earnest.	1896:	George
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style.	Many	great	composers	lived	through	this	era,	including	Ludwig	van	Beethoven,	Franz	Liszt,	Frédéric	Chopin,	Pyotr	Ilyich	Tchaikovsky	and	Richard	Wagner.	The	list	also	includes:	Mily	Balakirev	Hector	Berlioz	Georges	Bizet	Alexander	Borodin	Johannes	Brahms	Anton	Bruckner	Claude	Debussy	Antonín	Dvořák	Mikhail	Glinka	Edvard	Grieg	Scott
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physical	chemistry.	What	is	physical	chemistry?	Physical	chemistry	is	the	study	of	energy	and	matter.	It	examines	how	these	two	elements	interact	with	each	other	in	various	environments.	In	this	blog	post,	we	will	explore	what	exactly	constitutes	physical	chemistry,	as	well	as	its	history	and	some	common	applications	of	it	in	our	everyday	life.	Watch	the
video	tutorial	for	better	understanding	video	lecture	By	Adeel	Abbas	Physical	chemistry	is	the	study	of	physical	phenomena	associated	with	chemical	systems.	Physical	chemistry	has	been	grown	from	a	combination	of	many	other	sciences,	including	experimental	physics	and	quantum	mechanics.	The	term	“physical”	was	coined	by	chemist	Ernst	Mach	in
1883	to	designate	what	he	called	“the	science	that	deals	with	matter	as	it	appears	at	absolute	zero	temperature”.	Today	we	know	this	not	to	be	true;	for	example,	ice	can	exist	–	but	they	are	different	substances	than	water	molecules.	The	history	of	physical	chemistry	begins	about	1665	when	Robert	Boyle	discovered	his	law	linking	pressure	and	volume
during	gas	expansion	together	under	constant	temperature	conditions	(also	known	as	Boyle’s	Law).	This	discovery	laid	the	groundwork	for	thermodynamics	which	led	into	kinetic	theory	developed	around	1840	by	German	physicist	Ludwig	Boltzmann.	Physical	chemistry	was	founded	as	a	formal	discipline	in	the	late	1800s	through	the	efforts	of	scientists
such	as	J.	Willard	Gibbs,	Josiah	Parsons	Cooke,	and	Amedeo	Avogadro	who	introduced	concepts	like	chemical	potential	and	reaction	equilibrium	to	explain	bulk	phenomena	observed	in	their	experiments	with	gases.	They	also	contributed	greatly	to	other	areas	of	chemistry	by	drawing	attention	to	problems	caused	by	decomposition	reactions	that	had	not
been	noticed	before	and	providing	explanations	for	them	based	on	kinetic	theory.	In	1875	German	chemist	Hermann	Wilhelm	Vogel	discovered	an	organic	substance	(urea)	that	reacts	with	concentrated	nitric	acid	but	does	not	react	appreciably	with	hydrochloric	or	sulfuric	acids	–	so	he	called	this	newly	found	compound	“the	physical	chemist’s	stone”.
with	the	invention	of	modern	technologies	physical	chemistry	has	become	more	accessible.	For	example,	the	refinement	and	production	of	chemicals	from	crude	oil	to	plastics	is	done	on	a	large	scale	with	an	understanding	obtained	through	physical	chemistry.	Explore	Physical	chemistry	Physical	chemistry	is	a	branch	of	science	that	studies	the
interactions	between	matter	and	energy.	This	field	encompasses	everything	from	nanotechnology	to	astrophysics,	but	it	also	translates	into	applications	like	environmental	engineering	and	biochemistry.	In	this	way,	physical	chemists	can	be	found	in	some	of	the	most	unlikely	places.	In	physics,	for	example,	physicists	study	how	particles	interact	with
each	other	at	atomic	length	scales	or	higher	levels	of	organization;	these	are	well	below	where	we	observe	behavior	on	our	macroscopic	scale.	Physicists	who	specialize	in	quantum	mechanics	might	work	on	projects	related	to	superconductivity	or	molecular	bonding	without	ever	thinking	about	what	may	happen	when	they	come	up	against	a	brick	wall
(literally).	Physical	chemists	would	then	take	over	and	use	their	knowledge	of	physics	to	look	at	how	these	processes	affect	macroscopic	properties.	Physical	chemists	can	also	be	found	in	the	medical	industry	as	toxicologists	and	pharmacologists,	who	work	on	a	molecular	level	to	understand	how	drugs	interact	with	human	cells	or	proteins.	In	this	way,
physical	chemistry	is	applied	by	studying	everything	from	semiconductors	for	your	computer’s	CPU	to	molecules	that	carry	messages	through	our	bodies	via	neurotransmitters.	Physical	chemistry	is	crucial	because	it	bridges	the	gap	between	small-scale	processes	governed	by	atomic	interactions	and	large-scale	phenomena	like	global	warming	—
without	understanding	emergent	behavior	across	scales	we	would	not	know	where	to	direct	research	efforts.	A	famous	example	of	physical	chemical	application	includes	pollution	control	devices	such	as	filters	used	on	car	exhaust	systems	(often	called	catalytic	converters).	Overall	scope	of	physical	chemistry	is	vast	and	can	serve	the	humanity	in	a	better
way.	Physical	chemistry	is	the	study	of	molecules,	atoms	and	matter.	It	has	an	important	role	in	our	lives	because	it	provides	us	with	a	better	understanding	about	how	materials	behave	on	scales	that	are	too	small	to	see	without	a	microscope.	It	also	helps	researchers	create	new	ways	to	make	things	like	medicines,	plastics,	fuels	and	other	products
which	can	improve	people’s	health	or	well-being.	The	study	of	physical	chemistry	is	important	because	it	is	one	of	the	most	fundamental	sciences	that	helps	us	understand	how	nature	works.	It	also	enables	chemists	to	develop	new	types	of	materials	for	use	in	products,	such	as	plastics	and	medicines.”	Physical	chemistry	has	a	significant	impact	on	our
lives.	It	plays	an	important	role	in	understanding	how	molecules	behave	at	scales	too	small	to	be	seen	without	a	microscope	or	other	instruments.	Physical	chemistry	can	help	researchers	create	better	drugs,	fuel	sources	and	many	others	that	improve	people’s	health	or	well-being.	The	study	of	physical	chemistry	is	extremely	foundational	because	it
helps	us	understand	how	nature	behaves	which	allows	scientists	like	chemists	to	develop	new	types	of	materials	for	inventions	like	medicines	and	plastics.	Overall,	this	field	impacts	our	daily	lives.	The	importance	of	physical	chemistry	in	our	lives	comes	from	its	ability	to	provide	insight	about	what	happens	at	microscopic	levels	(too	small	to	be	seen
without	instruments).	This	field	can	also	help	researchers	create	new	ways	for	products	such	as	medicine	and	fuel	sources	that	might	improve	people’s	health.	Here	are	a	few	Uses	of	Physical	Chemistry	in	daily	life:	Physical	chemists	use	their	knowledge	of	chemistry	to	analyze	evidence	at	crime	scenes,	such	as	hair,	blood,	and	fibers.	This	can	help	to
identify	suspects	and	victims,	and	to	reconstruct	the	events	of	a	crime.	For	example,	physical	chemists	can	use	their	knowledge	of	spectroscopy	to	identify	the	chemical	composition	of	a	substance.	This	can	help	to	identify	a	substance	as	being	from	a	particular	source,	such	as	a	particular	type	of	gun	or	a	particular	type	of	explosive.	Physical	chemists
can	also	use	their	knowledge	of	kinetics	to	determine	how	long	ago	a	chemical	reaction	occurred.	This	can	be	helpful	in	determining	the	time	of	death	of	a	victim	or	the	time	that	a	crime	was	committed.	Physical	chemists	are	involved	in	the	development	of	new	materials	for	plastic	surgery,	such	as	silicone	implants	and	biodegradable	sutures.	They	also
work	to	understand	how	different	chemicals	interact	with	human	tissue,	which	is	essential	for	the	safety	and	efficacy	of	plastic	surgery	procedures.	For	example,	physical	chemists	have	developed	new	types	of	silicone	implants	that	are	more	durable	and	less	likely	to	rupture.	They	have	also	developed	biodegradable	sutures	that	dissolve	over	time,
eliminating	the	need	for	a	follow-up	surgery	to	remove	them.	Physical	chemists	develop	and	improve	cleaning	agents	for	a	variety	of	applications,	from	household	cleaners	to	industrial	detergents.	They	also	work	to	develop	more	environmentally	friendly	cleaning	products.	For	example,	physical	chemists	have	developed	new	types	of	detergents	that	are
more	effective	at	removing	stains	and	dirt,	while	being	gentler	on	fabrics	and	the	environment.	They	have	also	developed	new	types	of	cleaning	products	that	are	more	effective	at	killing	bacteria	and	other	microorganisms.	Physical	chemists	develop	and	use	methods	to	monitor	air	quality	and	to	identify	and	remove	pollutants	from	the	air.	This	is
essential	for	protecting	human	health	and	the	environment.	For	example,	physical	chemists	have	developed	new	types	of	air	quality	monitors	that	are	more	sensitive	and	accurate	than	previous	monitors.	They	have	also	developed	new	methods	for	removing	pollutants	from	the	air,	such	as	catalytic	converters	and	scrubbers.	Physical	chemists	develop
new	polymers	and	other	materials	for	the	textile	industry.	They	also	work	to	improve	the	properties	of	existing	textile	materials,	such	as	making	them	more	durable,	stain-resistant,	and	comfortable	to	wear.	For	example,	physical	chemists	have	developed	new	types	of	polyester	that	are	more	durable	and	less	likely	to	wrinkle.	They	have	also	developed
new	types	of	cotton	that	are	more	stain-resistant	and	comfortable	to	wear.	Physical	chemists	play	a	vital	role	in	the	development	of	new	drugs	and	drug	delivery	systems.	They	also	work	to	improve	the	safety	and	efficacy	of	existing	drugs.	For	example,	physical	chemists	have	developed	new	types	of	drug	delivery	systems	that	allow	drugs	to	be	delivered
to	the	body	more	effectively	and	with	fewer	side	effects.	They	have	also	developed	new	methods	for	synthesizing	drugs,	which	has	made	it	possible	to	produce	new	drugs	that	are	more	effective	and	less	expensive.	Physical	chemists	develop	new	materials	for	use	in	construction,	such	as	high-strength	concretes	and	lightweight	composites.	They	also	work
to	improve	the	durability	and	sustainability	of	existing	building	materials.	For	example,	physical	chemists	have	developed	new	types	of	concrete	that	are	stronger	and	more	durable	than	traditional	concrete.	They	have	also	developed	new	types	of	lightweight	composites	that	are	strong	and	durable,	while	being	much	lighter	than	traditional	materials.
Physical	chemists	develop	and	improve	a	variety	of	personal	care	products,	such	as	shampoos,	conditioners,	toothpastes,	and	cosmetics.	They	also	work	to	develop	new	products	that	are	more	effective	and	gentler	on	the	skin	and	hair.	For	example,	physical	chemists	have	developed	new	types	of	shampoos	and	conditioners	that	are	more	effective	at
cleaning	and	conditioning	hair,	while	being	gentler	on	the	scalp.	They	have	also	developed	new	types	of	toothpastes	that	are	more	effective	at	preventing	cavities	and	whitening	teeth.	Physical	chemists	work	to	develop	new	methods	of	food	preservation	and	packaging.	They	also	work	to	improve	the	nutritional	value	and	flavor	of	food	products.	For
example,	physical	chemists	have	developed	new	methods	of	food	preservation,	such	as	high-pressure	processing	and	pulsed	electric	fields.	These	methods	can	help	to	extend	the	shelf	life	of	food	products	without	the	use	of	preservatives.	Physical	chemists	have	also	developed	new	methods	of	food	packaging	that	help	to	keep	food	fresh	and	safe	for
longer	periods	of	time.	For	example,	they	have	developed	new	types	of	packaging	materials	that	are	more	resistant	to	oxygen	and	moisture.	Physical	chemists	develop	computer	models	to	predict	weather	patterns.	These	models	are	used	by	meteorologists	to	forecast	the	weather	and	to	warn	people	of	severe	weather	events.	For	example,	physical
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