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If	each	oxygen	atom	shares	one	electron	with	the	carbon	atom,	we	get	the	following:	This	does	not	give	either	the	carbon	or	oxygen	atoms	a	complete	octet;	The	carbon	atom	only	has	six	electrons	in	its	valence	shell	and	each	oxygen	atom	only	has	seven	electrons	in	its	valence	shell.	For	a	chlorine	atom	only	one	more	electron	is	needed	to	achieve	an
octet	in	chlorine¢ÃÂÂs	valence	shell,	because	it	has	seven	electrons	in	its	outermost	shell	(Fig	3.2).Ã	Â	In	table	salt,	NaCl,	this	electron	comes	from	the	sodium	atom.	By	the	octet	rule,	sulfur	can	make	2	covalent	bonds	and	phosphorus	3	covalent	bonds.	On	the	right,	the	chloride	ion	has	gained	an	extra	electron	for	a	total	ofÃ	Â	18	electrons	and	a
1¢ÃÂÂ	charge.	These	shared	electrons	simultaneously	occupy	the	outermost	shell	of	both	atoms.	Table	salt,	as	we	have	seen,	consists	of	only	two	elements:	sodium	and	chlorine.	Note	the	convention	of	first	writing	the	number	and	then	the	sign	on	a	multiply-charged	ion.	Figure	3.4	¢ÃÂÂLewis	Diagrams	of	the	Elements	Lithium	through	Neon¢ÃÂÂ
shows	the	Lewis	diagrams	of	the	elements	lithium	through	neon,	which	is	the	entire	second	period	of	the	periodic	table.	Exceptions	to	the	octet	rule	do	exist.	The	sharing	of	electrons	between	atoms	is	called	a	covalent	bond,	and	the	two	electrons	that	join	atoms	in	a	covalent	bond	are	called	a	bonding	pair	of	electrons.	Fig	3.5.	Charges	of	Monoatomic
Ions.	Two	pairs	of	electrons	shared	between	two	atoms	make	a	double	bond	between	the	atoms,	which	is	represented	by	a	double	dash:	Some	molecules	contain	triple	bonds,	covalent	bonds	in	which	three	pairs	of	electrons	are	shared	by	two	atoms.	In	cases	where	an	atom	has	three	or	fewer	valence	electrons,	the	atom	may	lose	those	valence
electrons	quite	easily	until	what	remains	is	an	octet	in	the	next	lower	shell.	Organic	Chemistry	Portal.	You	can	tell	from	its	formula	that	it	is	not	an	ionic	compound;	it	is	not	composed	of	a	metal	and	a	nonmetal.	Sometimes	of	a	couple	of	electrons	must	be	shared	between	two	atoms	for	both	atoms	to	have	an	octatto.	Chemists	frequently	use	Lewis
diagrams	to	represent	covalent	bond	in	molecular	substances.	When	these	atoms	earn	electrons,	they	acquire	a	negative	charge	because	now	they	have	more	electrons	than	protons.	Some	ionic	compounds	have	different	numbers	of	cations	and	anions.	The	hydrogen	molecule	is	therefore	represented	as	follows:	Remember	that	the	dash,	also	referred
to	as	a	single	bond,	represents	a	couple	of	bonding	electrons.	One	way	is	the	transfer	of	electrons	between	two	atoms	until	both	atoms	have	octated.	The	bond	in	a	hydrogen	molecule,	measured	as	a	distance	between	the	two	nuclei,	is	about	7.4	×	10−11	m,	or	74	pitometers	(pm;	1	pm	=	1	×	10−12	m).	Since	some	atoms	will	lose	electrons	and	some
atoms	will	acquire	electrons,	there	is	no	general	change	in	the	number	of	electrons,	but	with	the	transfer	of	electrons	the	individual	atoms	acquire	an	electrical	charge	not	zero.	Apart	from	helium,	they	all	have	eight	valence	electrons.	Source:	Explore	our	Fluid	Earth,	a	product	of	the	Curriculum	Research	and	Development	Group	(CRDG),	College	of
Education.	Note	that	the	sodium	ion	now	has	an	external	electron	shell	that	has	eight	electrons,	which	meet	the	octet	rule.	Sections:	3.	Two	types	of	bond	3.2	Ions	Electron	Transfer	Lewis	Diagrams	3.3	Covalent	Bonding	and	simple	molecular	compounds	Covalent	Bonds	Electron	Sharing	Covalent	Bonds	Between	Different	Multiple	Atoms	Covalent
Bonds	3.4	Chapter	Summary	Ionic	Compounds	Covalent	Compounds	3.5	References	There	are	only	118	known	chemical	elements,	but	tens	of	millions	of	known	chemical	compounds.	Covalent	bonds	You	have	already	seen	examples	of	substances	that	contain	covalent	bonds.	Since	each	valence	shell	is	now	filled,	this	arrangement	is	more	stable	than
when	the	ossets	ossets	olla	onognetrappa	ehc	itnemele	,isac	itlom	nI	.acimihC	alla	enoizudortnI	)0102(	.itarapes	onos	imota	(vertical	column)	on	the	periodic	table	form	ions	with	the	same	charge,	because	they	have	the	same	number	of	valence	electrons.	The	resulting	combination	is	the	ionic	compound	sodium	chloride.	Rather	than	being	shared,	they
are	considered	to	belong	to	a	single	atom.	Thus,	none	of	the	atoms	can	reach	the	octet	state	in	the	current	configuration.	Published	under	Creative	Commons	by-nc-sa	3.0.	Available	at:	3.	3.3	Covalent	Bonding	and	Simple	Molecular	Compounds	Sections	3.1	and	3.2	discussed	ionic	bonding,	which	results	from	the	transfer	of	electrons	among	atoms	or
groups	of	atoms.	For	example,	sodium	makes	ionic	compounds	in	which	the	sodium	ion	always	has	a	1+	charge.	Larger	molecules	are	constructed	in	a	similar	fashion,	with	some	atoms	participating	in	more	than	one	covalent	bond.	Lewis,	the	American	chemist	who	introduced	them.	Once	again,	the	octet	rule	has	been	satisfied.	As	we	saw	in	Figure
3.1	¢ÃÂÂThe	Formation	of	a	Sodium	Ion¢ÃÂÂ,	there	is	a	pattern	to	the	charges	on	many	of	the	main	group	ions,	but	there	is	no	simple	pattern	for	transition	metal	ions	(or	for	the	larger	main	group	elements).	These	diagrams	have	two	advantages	over	the	electron	shell	diagrams	introduced	in	Chapter	2	¢ÃÂÂElements,	Atoms,	and	the	Periodic
Table¢ÃÂÂ.	Anonymous.	Figure	3.2	¢ÃÂÂThe	Formation	of	a	Chlorine	Ion¢ÃÂÂ	is	a	graphical	depiction	of	this	process.	These	elements¢ÃÂÂhelium,	neon,	argon,	krypton,	xenon,	and	radon¢ÃÂÂdo	not	form	compounds	very	easily,	which	suggests	that	they	are	especially	stable	as	lone	atoms.	The	cation	produced	in	this	way,	Na+,	is	called	the	sodium
ion	to	distinguish	it	from	the	element.	Sulfur	can	also	have	expanded	orbitals	to	accept	4	or	6	covalent	bonds,	and	phosphorus	can	expand	to	5	covalent	bonds.	Chemists	have	concluded	that	atoms	are	especially	stable	if	they	have	eight	electrons	in	their	outermost	With	two	ions	charged	in	an	opposite	way,	there	is	an	electrostatic	attraction	among
them	because	the	opposite	accusations	attract.	This	content	can	also	be	downloaded	as	a	PDF	file.	Since	most	electron	shells	filled	have	eight	electrons,	chemical	called	this	tendency	to	the	rule	of	the	octet.	Fig	3.1.	The	formation	of	a	sodium	ion.	On	the	left,	a	sodium	atom	has	11	electrons.	This	concept	can	be	illustrated	using	two	hydrogen	atoms,
each	of	which	has	a	single	electron	in	its	valence	shell.	Some	atoms	have	almost	eight	electrons	in	their	valence	shell	and	can	easily	get	additional	valence	electrons	until	they	have	an	octet.	Figure	3.7	â€	œThe	suspicious	table	with	the	Lewis	Structures	€	shows	the	embossed	electrons	configurations	of	each	family	element	(or	column).	The	negatively
charged	ions	are	called	anions.	What	makes	atoms	make	a	chemical	bond	with	other	atoms,	rather	than	remain	as	individual	atoms?	Wikiuniversity.	The	barium	is	written	Ba2+	not	Ba+	2.	(For	small	atoms	such	as	hydrogen	atoms,	the	valence	shell	will	be	the	first	shell,	which	contains	only	two	electrons.)	We	can	represent	the	two	individual	hydrogen
atoms	as	follows:	in	this	situation	no	water	can	reach	the	state	of	the	favorite	duet.	Contrast,	when	two	hydrogen	atoms	approach	enough	to	share	their	electrons,	they	can	be	represented	as	follows:	By	sharing	their	valence	electrons,	both	hydrogen	atoms	now	have	two	electrons	in	their	respective	valence	shells.	A	clue	appears	considering	the
elements	of	the	noble	gas,	the	rightmost	column	of	the	periodic	table.	A	simple	compound	that	has	a	triple	bond	is	acetylene	(C2H2),	whose	Lewis	diagram	is	as	follows:	3.4	Summary	of	Chapter	3.5	References	Chapter	3	The	materials	have	been	adapted	by	the	following	enorttele	enorttele	nu	eregnuiggar	rep	eredrep	o	erangadaug	eved	otnemele	nu
inorttele	itnauq	eredeverp	a	itratuia	rep	atazzilitu	eresse	²Ãup	ottetto'lled	aloger	aL	.acinoi	acirac	al	eredeverP	.3.3	giF	.1	:otacidni	etnemasrevid	non	es	ivitaerc	inumoC	ied	Similar	to	the	Noble	Gases.	The	ions	loaded	positively	are	called	cations.	Available	to:	arth/chimica/chimica-e-marewater/covalentbonding	multiple	covalent	bonds	in	many
molecules,	the	offenders'	rule	would	not	be	satisfied	if	each	pair	of	tied	atoms	shares	two	electronsFor	example,	hydrogen	can	be	considered	in	group	1	or	group	7th	because	it	has	properties	similar	to	both	groups.	The	loaded	atoms	are	called	ions.	3.1	Two	types	of	bond	atoms	can	join	together	forming	a	chemical	bond,	which	is	a	very	strong
attraction	between	two	atoms.	Â	Â	©	University	of	Hawaii,	2017.	In	the	following	diagram	the	sodium	transfers	an	chlorine	electron:	in	representing	the	final	formula,	the	points	are	omitted.	In	the	macroscopic	samples	of	sodium	chloride,	there	are	billions	and	billions	of	sodium	ions	and	chloride,	even	if	there	is	always	the	same	number	of	cations	and
anions.	As	demonstrated	in	example	1	(below),	the	sodium	is	likely	to	reach	an	octto	in	its	most	external	shell	losing	its	electron	of	value.	This	text	is	published	under	the	common	creative	license,	for	referee	and	adaptation,	please	click	here.	In	carbon	dioxide,	a	second	electron	from	each	oxygen	atom	is	also	shared	with	the	central	carbon	atom,	and
the	carbon	atom	shares	another	electron	with	each	oxygen	atom:	in	this	arrangement,	the	carbon	atom	It	shares	four	electrons	(two	couples)	with	the	oxygen	atom	on	the	left	and	four	electrons	with	the	oxygen	atom	on	the	right.	Two	of	these	who	are	important	for	living	systems	are	sulfur	and	phosphorus.	The	circles	show	how	the	electrons	of	value
are	filled	for	both	atoms.	This	particular	length	of	the	bond	represents	a	balance	between	different	forces:	the	attractions	between	electrons	and	nuclei	loaded	in	the	opposite	way,	the	repulsion	between	two	electrons	negatively,	and	the	repulsion	between	two	positively	loaded	nuclei.	Thus,	the	periodic	table	becomes	a	tool	to	remember	to	remember
accusations	on	many	ions.	Fig.	3.4.	Liwis	lithium	diagrams	of	the	elements	through	the	neon	the	transfer	of	electrons	can	be	easily	illustrated	with	Lewis	diagrams.	Note	that	some	atoms,	in	particular	transition	metals,	commonly	form	ions	of	different	charges.	What	else	have	the	noble	elements	of	the	gas	in	common?	The	most	external	shell	of	the
Sodium	Association	is	the	second	electron	shell,	which	has	eight	electrons	in	it.	Posted	in	Creative	Commons	by-NC-SA	3.0.	Available	at:	for	the	main	group	elements,	the	number	of	electrons	of	value	is	the	same	as	the	group	number	indicated	at	the	top	of	the	periodic	table.	Most	metals	become	cations	when	they	make	ionic	compounds.	Secondly,
instead	of	having	a	circle	around	the	chemical	symbol	to	represent	the	electron	shell,	they	have	up	to	eight	points	around	the	symbol;	Each	dot	represents	an	electron	of	value.	A	substance	was	carbon	dioxide	(CO2).	Consequently,	its	own	properties	are	different	from	those	of	the	ionic	compounds.	These	are	called	non	-incandescent	couples	(or
solitary	couples)	of	electrons.	If	the	nuclei	were	more	close,	they	left	more	strongly;	If	the	nuclei	were	more	distant,	there	would	be	less	attraction	among	the	positive	and	negative	particles.	Note	that	the	hydrogen	atoms	that	are	linked	to	coal	within	the	molecule	are	not	shown	to	save	space.	Those	who	lose	electrons	become	positively	loaded,	and
those	who	earn	electrons	become	negatively	charged.	As	with	hydrogen,	we	can	represent	the	fluorine	molecule	with	a	dash	in	place	of	the	gluing	electrons:	each	fluorine	atom	has	six	electrons,	or	three	pairs	of	electrons,	which	do	not	participate	in	the	covalent	bond.	With	each	contribution	of	an	electron,	they	make	the	following	molecule:	in	this
molecule,	the	atom	Hydrogen	has	no	incrusting	electrons,	while	the	fluorine	atom	has	six	non	-encrusted	electrons	(three	lonely	electron	pairs).	Fig	3.7	Periodic	table	with	Lewis	Lewis	Each	family	shows	a	representative	lewis	structure	for	that	group	of	elements.Ã	Â	For	the	nonmetals	(Families	4A,	5A,	6A,	and	7A)	they	can	accept	a	complementary
number	of	shared	bonds	to	reach	the	octet	state.	The	second	way	for	an	atom	to	obtain	an	octet	of	electrons	is	by	sharing	electrons	with	another	atom.	Covalent	bonding	and	covalent	compounds	will	be	discussed	in	Section	4	¢ÃÂÂCovalent	Bonding	and	Simple	Molecular	Compounds¢ÃÂÂ.	Figure	3.5	¢ÃÂÂCharges	of	the	Monatomic	Ions¢ÃÂÂ	shows
the	characteristic	charges	for	some	of	these	ions.	Chlorine	makes	ionic	compounds	in	which	the	chloride	ion	always	has	a	1¢ÃÂÂ	charge.	As	it	has	one	electron	to	start	with,	it	can	only	make	one	covalent	bond.	The	compound	formulas	are	written	with	the	cation	first	followed	by	the	anion,	and	the	lowest	ratio	of	cations	and	anions	are	used	to	create	a
net	neutral	compound.Ã	Â	Bonds	that	occur	between	nonmetals	with	other	nonmetals,	or	nonmetals	with	semi-metals	(or	metalloids	as	they	are	also	called),	use	covalent	bonding,	or	the	sharing	of	electrons,	which	is	the	topic	of	Section	3.3,	below.	Overall,	ionic	bonding	occurs	between	a	cation	(electron	donor)	and	an	anion	(electron	acceptor)	to	form
a	compound	that	has	an	overall	neutral	net	charge.Ã	Â	Of	note,	ionic	bonds	usually	occur	between	a	metal	and	a	nonmetal.	For	example,	water,	with	two	hydrogen	atoms	and	one	oxygen	atom,	and	methane	(CH4),	with	one	carbon	atom	and	four	hydrogen	atoms,	can	be	represented	as	follows:	Atoms	typically	form	a	characteristic	number	of	covalent
bonds	in	compounds.	Similarly,	boron	has	3	electrons	in	its	outer	shell.Ã	Â	This	nonmetal	typically	forms	3	covalent	bonds,	having	a	maximum	of	6	electrons	in	its	outer	shell.Ã	Â	Thus,	boron	can	never	reach	the	octet	state.	Ions	made	from	alkaline	earth	metals,	the	second	group	on	the	periodic	table,	have	a	2+	charge.	The	bond	made	by	electron
sharing	is	called	a	covalent	bond.	This	is	due	to	internal	orbital	oidos	nu	ad	esrevid	etnematelpmoc		Ãteirporp	ah	otsopmoc	li	,aivattuT	.icinoi	itsopmoc	iad	isrevid	onos	,oloretseloc	li	emoc	,onatlusir	en	ehc	itsopmoc	i	emoc	erarolpse	a	omereizini	e	,imagel	itseuq	eramrof	rep	inorttele	ilg	onodividnoc	imota	ilg	emoc	omerenimasE	.)onegordi	id	osac	len
otteud	id	otats	ol	o(	ottetto	id	otats	ol	eregnuiggar	rep	inorttele	ilg	eredividnoc	onossop	imota	ilg	:otelpmoc	aznelav	id	oicsug	nu	eregnuiggar	²Ãup	omota	nu	ehc	odom	ortla	nu	¨Ã'c	aM	.esrevid	ehcirac	noc	inoi	eramrof	onossop	,enoizisnart	id	illatem	i	eralocitrap	ni	,itnemele	inuclA	.)0.1V(	acigoloiB	e	ocinagrO	,elareneG	:acimihC	alla	enoizudortnI
)2102(	.aznelav	id	oicsug	ous	li	eratelpmoc	rep	ovitnuigga	enorttele	nu	id	ongosib	ah	omota	ingO	:oroulf	id	omota	nu	e	onegordi	id	omota	nu	ad	atsopmoc	alocelom	anu	eraredisnoC	.acidoirep	allebat	allus	otnemele	nu	id	enoizisop	allad	ottederp	eresse	²Ãup	inoi	itlom	us	acirac	al	emoc	artsom	âsegrahC	cinoI	gnitciderPâ	3.3	arugiF	.otouv	otaicsal	¨Ã	de
ozzem	len	oirporp	¨Ã	,4	osivva	id	annoloC	.ottetto'l	eregnuiggar	rep	inorttele	erangadaug	etnemacipit	7-5	ennoloc	el	ertnem	,ottetto'l	eregnuiggar	rep	inorttele	onodrep	otilos	id	elapicnirp	oppurg	led	ennoloc	3	emirp	el	ehc	iton	iS	.icinoi	itsopmoc	itamaihc	onos	etnatlusir	itsopmoc	I	.otsopmoc	leuq	id	acimihc		Ãtitnedi'l	eneitnam	ehc	otsopmoc	nu	id
aloccip	¹Ãip	etrap	alâalocelom	anu	otamaihc	¨Ã	itnelavoc	imagel	ad	itagelloc	imota	id	otercsid	oppurg	nU	.aznelav	id	inorttele	olos	onartsom	,ogoul	omirp	nI	.osse	ni	inorttele	otto	ah	llehs	al	ehc	aro	am	,elanigiro	omota'lled	onretse	¹Ãip	oicsug	ossets	ol	ah	enoi'l	,osac	otseuq	nI	.itnelavoc	imagel	iroiretlu	erattecca	e	isnapse	ilatibro	ereva	onossop	imota
irtlA	.enoina	atseuq	id	emon	li	eraerc	rep	)eni-	id	ecevni	edi-(	ossiffus	len	otnemaibmac	oreggel	li	aton	;orurolc	enoi	ol	otamaihc	¨Ã	,âlC	,etnatlusir	enoina'L	.emagel	id	enoizamrof	ni	otazzilitu	eresse	²Ãup	e	aznelav	id	oicsug	la	oniciv	otlom	onos	ehc	otto	otto	aro	onos	iC	.etnelavocâoiggallocni	id	opit	ortla	nu	enoizaredisnoc	ni	omerednerp	,enoizes
atseuq	nI	.)osonelev	edrev	sag	nu(	eratnemele	orolc	o	)ovittaer	etnemocimihc	ollatem	nu(	ilg	odnauq	id	elibats	¹Ãip	odrocca	nu	eraf	rep	orol	id	art	onocsigaretni	imota	isrevid	ni	inorttele	ilg	odnauq	onamrof	is	icimihc	imagel	I	.icinoi	imagel	odnamrof	,ortla'l	nu'l	onoggartta	is	atsoppo	acirac	id	inoi	itseuq	,)erelleper	esucca	el	emoc	ertnem(	onoggartta
etsoppo	esucca	el	©ÃhcioP	.2	yrtsimehc_cinagrO:latroP/ikiw/gro.ytisrevikiw.ne//:sptth	:osserp	elibinopsiD	.ossecorp	otseuq	id	acifarg	enoizatneserppar	anu	¨Ã	âoidos	id	enoi	nu	id	enoizamrof	aLâ	1.3	arugiF	.T	,nesluoP	.artsinis	a	inorttele	onos	ic	non	ehc	iton	iS	.otteto'lled	aloger	al	odnafsiddos	,inorttele	otto	eneitnoc	e	anretse	llehs	aus	al	otipmeir	aro
ah	orurolc	enoi'l	ehc	iton	iS	.+1	acirac	anu	e	inorttele	01	olos	ah	oidos	id	enoi'l	,artsed	A	.ottetto	id	otats	ol	eregnuiggar	rep	,itnelavoc	inoizagilbbo	1	e	2	,3	etnemavittepsir	eredividnoc	onossop	A7	e	A6	,A5	eilgimaf	el	ertnem	,)8	=	4	+	4(	itnelavoc	inoizagilbbo	4	eredividnoc	²Ãup	A4	ailgimaf	aL	.otal	nu	us	itnup	eud	id	¹Ãip	non	noc	,olobmis	li	ottos	e
arpos	e	artsinis	a	e	artsed	a	itsopsid	onos	itnup	itseuQ	.onamrof	is	itsopmoc	i	©Ãhcrep	eripac	rep	evaihc	anu	¨Ã	de	,ottetto'lled	aloger	al	atamaihc	¨Ã	ecillop	led	elitu	aloger	atseuQ	.etnelavoc	o	ocinoi	emagel	nu	a	erapicetrap	²Ãup	onegordi'L	.osse	a	onrotni	inorttele	otto	ah	oroulf	id	omota	ingo	ehc	onartsom	ihcrec	I	:ottetto'lled	aloger	al	afsiddos	ehc
,otelpmoc	aznelav	id	oicsug	nu	omota	ingo	da	odnad	e	emagel	ocinu	nu	odnedner	,aznelav	id	enorttele	nu	ecsiubirtnoc	oroulf	id	omota	ingO	:inorttele	itnup	id	immargaid	itneuges	i	onnah	itarapes	oroulf	id	imota	euD	.oloretseloc	li	emoc	,esselpmoc	ehcinagro	elocelom	erangesid	rep	enimret	everb	a	ehcincet	inumoc	ellus	¹Ãip	id	iarerapmi	,5	olotipaC
leN	.airettab	a	enorttele	onretse	oicsug	nu	onaibba	imota	ilg	ibmartne	ehc	odom	ni	ortla'lla	omota	nu	ad	itirefsart	eresse	onossop	inorttele	ilg	emoc	ottircsed	onnah	2.3	e	1.3	snoitceS	gnirahS	nortcelE	.attafsiddos	atats	¨Ã	ovatto'lled	aloger	aL	.omota	ingo	a	onrotni	they	are	separated.	3.2	ions	most	atoms	do	not	have	eight	electrons	in	their	valence
electron	shell.	Compounds	can	be	very	complex	combinations	of	atoms,	but	many	important	compounds	onasu	icimihc	i	siweL	id	immargaid	I	.ortuen	etnemacirttele	¨Ã	otsopmoc	li	idniuq	,)onu(	orolc	id	omota'llad	itisiuqca	inorttele	id	oremun	la	elaugu	¨Ã	)onu(	oidos	id	omota'llad	isrep	inorttele	id	oremun	lI	.etnelavoc	emagel	nu	eratneserppar	rep
onittart	nu	odnasu	etnemroiretlu	atacifilpmes	¨Ã	elocelom	elled	enoizatneserppar	atseuq	:otseuq	arbmes	inorttele	ilg	onodividnoc	ehc	onegordi	id	imota	eud	id	siweL	ammargaid	li	:itneuges	i	onos	itarapes	onegordi	id	imota	eud	id	siweL	id	immargaid	i	,oipmese	dA	.)imota	eud	a(	ehcimotaid	elocelom	eramrof	rep	aippoc	ni	onocsinu	is	imota	iuc	i
otnemele	ortla	nu	¨Ã	oroulf	lI	.)2OC(	acinobrac	edirdina'l	aredisnoC	.onretse	oicsug	ous	len	ottetto	nu	erenetto	rep	aznelav	id	inorttele	id	ottetto	nu	ah	non	ehc	omota	nu	rep	idom	eud	onotsisE	.	Ãtilanoiznuf	aneip	al	rep	oirassecen	¨Ã	redaeR	ebodA	,ovittaretni	FDP	li	reP	.inorttele	71	ah	orolc	id	omota	nu	,artsinis	A	.orurolc	enoi	onu	id	enoizamrof	aL
.2.3	giF	.oelcun	len	inotorp	ied	evitisop	ehcirac	el	eraicnalib	rep	etnemavitagen	itacirac	inorttele	onem	noc	itaicsal	onognev	©Ãhcrep	azneugesnoc	id	avitisop	acirac	anu	onocsisiuqca	inorttele	ilg	onodrep	ehc	imota	ilG	.Ë¢Ã1	acirac	anu	onnah	inegola	id	inoi	ilg	,A7	ailgimaf	alled	annoloc	allen	acidoirep	allebat	alled	otal	ortla'llaD	.acitsirettarac	acirac
anu	ah	ehc	enoi	onu	onamrof	icinoi	itsopmoc	ien	itnemele	ilged	etrap	roiggam	al	:oisengam	id	omota	nu	e	omorb	id	imota	eud	ad	oisengam	id	orumorb	id	enoizamrof	al	artsom	ammargaid	etneuges	lI	.oloretseloc	id	eralocelom	olledom	nu	artsom	arpos	arutturts	aL	oloretseloc	id	eralocelom	olledom	nU	:6.3	arugiF	.isrevid	itnemele	id	imota	art	itnelavoc
imagel	id	enoizamrof	alla	omaidraug	,otnemele	ossets	olled	imota	ilg	art	inorttele	id	enoisividnoc	al	otanimase	omaibba	ehc	aro	isrevid	imota	art	itnelavoc	imageL	.+1	id	acirac	anu	onnah	,acidoirep	allebat	allus	annoloc	amirp	al	,ilacla	illatem	noc	itazzilaer	inoi	ilg	ittut	,oipmese	dA	.ecilpmes	aznatsabba	emoc	emoc	¨Ã	orolc	led	enoizatneserppar	al	e
:etneuges	al	¨Ã	oidos	li	rep	enoizatneserppar	al	,oipmese	dA	.onocsirefsart	is	emoc	e	omota	nu	id	aznelav	id	inorttele	ilg	erartsom	rep	immargaid	These	diagrams	are	called	Lewis	electron	dot	diagrams,	or	simply	Lewis	diagrams,	after	Gilbert	N.	We	will	see	additional	examples	of	such	differences	in	section	3.3	of	this	chapter	covering	¢ÃÂÂCovalent
Bonding	and	Simple	Molecular	Compounds¢ÃÂÂ,	as	we	consider	how	atoms	combine	to	form	compounds.	Some	atoms	have	only	a	few	electrons	in	their	outer	shell,	while	some	atoms	lack	only	one	or	two	electrons	to	have	an	octet.	Most	nonmetals	become	anions	when	they	make	ionic	compounds.	Elements	in	column	4	contain	4	electrons	in	their
valence	shell.Ã	Â	Thus,	they	would	either	need	to	gain	4	e-	or	lose	4-	to	reach	the	octet	state.Ã	Â	However,	a	4	e-	gain	or	loss	is	too	much	charge	for	one	atom	to	easily	hold	and	typically	becomes	unstable,	unless	the	atom	is	very	large!Ã	Â	(Lead	for	example	can	lose	4	e-).Ã	Â	For	most	elements	in	row	4,	they	tend	to	share	electrons	in	covalent	bonds
(described	in	section	4),	rather	than	gaining	or	losing	electrons	to	form	ionic	bonds.	As	written,	this	would	be	an	unstable	molecular	conformation.	Electron	Transfer	We	can	use	valence	electrons	and	the	octet	rule	to	illustrate	the	electron	transfer	process	between	sodium	atoms	and	chlorine	atoms.	In	those	cases,	electron	transfer	occurs	between
more	than	one	atom.	When	participating	in	covalent	bonding,	hydrogen	only	needs	two	electrons	to	have	a	full	valence	shell.	shell.
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