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.LIEN KET HOA HOC VA CAU TAiO PHAN TU

L.NHUNG KHAI NIEM CO BAN VE LIEN KET HOA HOC

Ly thuyét vé lién két héa hoc la m{t trong nhiing van dé trung tdm ctia héa hoc hién dai vi cé biét
dugc ban chét tuong tdc gilta cdc ti€u phdn, nghia la biét duoc lién két héa hoc tao thanh gilta cdc
ti€u phdn trong tuong tdc thi méi hiéu duoc nhitng vén dé co ban cla héa hoc nhu: tinh da dang
cUa vt chét, co ché tao thanh, thanh phdn, cdu tao va kha ndng phan Ung cta chiing.

1.Ban chat lién két - lién két hoa hoc c6 ban chat dién vi co s6 tao thanh lién két 1a 1uc hut
gi(ta cac hat mang dién (electron hat nhén)

-Trong céc tuong tac hda hoc chi ¢6 cac electroncla nhitng phan 18p ngoai cling hoaéccauc
phaanléup Aangtrongguautrinhxaayddingloupvo( hieantd(inho: (ns,np), (n-1)d, (n-2)f thuc
hién lién két - d6 1a cac electron hoa tri.

-Theo co hoc luong t(, nghién cltu lién két 1a nghién cltu su phan b6 mat dd electrontrong
truOng hat nhan cla cac nguyén tUf tao nén nguyén tU.

2.MOt s6 dac trung cla lién két
a) DO dai lién két - 1a khodng cach gilra hai hat nhan clla c4c nguyén t{ tuong tac.
DO dai lién két thay dGi phu thubc vao:  *ki€u lién két
*trang thai héa tri cla cac nguyén tO
*d0 bén hop chat ...
b) Géc héa tri - 1a goc tao bdi hai doan thang tudng tugng ndi hat nhan nguyén t(f trung tam
vGi hai hat nhan nguyén t lién két.
Géc hoa tri phu thubc vao:  *ban chat nguyén t( tuong tac
*ki€u hop chat
*dang hinh hoc phan t( (cau hinh khong gian cla phan t(r)
c) Bac lién két (fod bodii liedn kedt) - 1a sO lién k&t tao thanh gifa hai nguyén t(r twong tac.

d) Néing luong lién két - 1a nang lugng can tiéu tOn d€ pha huy lién két

Ning lugng lién két phu thudc vao:
*d0 dai lieankedt— Noadagi cagngngaénthi naéngldoinglieankedtcagngloun.

.....

.....
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3.Noogng cong thea naéng cuiia phaan téii — lagiddangcongbiedudieansi phuithuodcthed
naéngculiaheatobngtaucvagokhoalingcauchr giddacaucnguyeantd(.

.....

fiodithednaéngculiahedcho biedtkhoangnhddngkeatqualitddngtatic(cou hinhthagnhliean
kedthoauhoic haykhoang)magcogncaliiaéchiiedmculialieankedtcudngnho cadutaio phaén
t60neducousoi hinhthagnhphaantod.

4.Cauc loaii liean keat hoau hoic
* |ieankedt coanghoautro.
* Liednkedtion.
* Liednkedtkimloaii.
* LiednkeatVanderwaalsvaglieankeatHydro.

II. MOAT SOA TiNH CHAAT PHAAN TOU

1.Tinh chaat fiiedn cuiia phaan tot
* Lo6ong coic fiedn — lagheagoamhai fieantich +qvag-q baengnhaufoaldbunnhong
vaghnodungcauchnhaumoatkhoalingcauch nazor"\ou._’t’
— — H
Momenl666ngcdichiean p = g. +q.t -q

4
Ng66gi ta thodeng biedu diedn momen 1666ng coic fiean baéng moat
vectd hodung theo truic 1660ng coic tog niean tich dodng Aean fiean tich
aam.

* Trong phaan téod - nhodng hait nhaan nguyean to60 lag nhodng hait
tich Aiean d66ng cogn nhédng Aiean toU lag nhédng hait tich Aiean aam. Ta
cou thed hinh dung raéng trong phaéan tod ta cou thea tim fi66ic moat
troing taam cho cauc hait tich Aiean d66ng vag moat troing taam cho cauc
hait tich Aiean aam
+ Neau hai troing taam trean trugng nhau phaan t6G Addic goii lag phaan
t60 khoang cou céic.

+ Trong tro6ang hoip ngddic laii, nedu hai troing taam trean khoang trugng
nhau, phaan tdéd A6dic goii lag phaan toG cou cdic. Phaan toéd A66ic coi nhod
moat |1660ng coic Aiean cou moat momen [660ng coic phaan tolG AGOIC xauc
Aonh baéng toang vectd momen 1666ng coic culia cauc liean keat vag
momen 1666ng cdic culia cauc caép hiean téod hoau tro toi do trong cauc AO
lai hoau cou trong phaan t6d (neau cou).
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2. Tinh chaat tés cutta phaan tou.

* Chaat nghoch toée - lag chaat mag phaan tdéd culGa chuung khoang
choua niean tdod Aoac thaan, nean khoang cou momen té@ vonh c6Gu. DO
tauc duing cula toég tro6eng ngoawgi ( nam chaam) sed lagm xuaat hiean
moat momen tég callm 6ung ngddic voui chieau tée trodbeng ngoagi( hiean
t66ing nagy goii lag nghoch tog ), do fiol madu chaat bo flady bodGi nam
chaam.

Vi dui - chadt nghoch tég nhdé H,, CO,, H,0, ...

* Chaat thuaan toées - lag chaat mag phaan t6a culda chuung cou
choua niean td6d Aoac thaan nean cou salin moat momen tég vénh codu. Khi
Aaét trong té@ tré6gng (nam chaam), thi momen tég Aonh hééung cugng
chieau voui tdég tro6eng ngoagi (hiedan to6ing nagy goii lag thuaan tdég ) nean
chaat nagy sed bo huut boGi nam chaam.

Vi dui - chaat thuaan tég nho O,, NO., ..

IILLIEN KET CONG HOA TRI THEO CO HOC LUONG TU

*Theo c6 hoic 166ing tol, khi catic nguyedn tél t66ng tauc voéui nhau fied hinh
thagnh phadn tél cou so6i taéng madt fiod fiiedn téu trong khu vdic giédéa cauc nhadn ,
chinh s6i toan taii culia madt Aod fiedn t6l naey cou tauc duing huut cauc nhadn laii
voui nhau lagm giaiim naéng 166ing cuiia hed thodng fida fiedn hinh thagnh phadn
tod.

* Vi viéc gidi chinh xdc phuong tring séng Schrodinger d6i vGi hé phan tu khéng thuc hién dugc
nén dé€ khdo sdt lién két cOng héa tri ngudi ta dua ra nhiéu phuong phdp gidi gan diing khdc nhau,
trong d6 cé hai phuong phdp dugc phd bién réng rdi la phuong phdp lién két héa tri (VB) cla Heitler
— London vag Pauling Slater va phuong phdp orbital phdn ttf (MO) cua Mullinken — Hund.

A.Phuong phap lién két héa tri (VB — valence bond)

Naém 1927, Heitler vag London laan fiaau tiedn aup duing c6 hoic 166ing toi ned
gialli bapi toaun vea phadn t6i Hydro, kedt quali nagy sau fiou fi6éic Pauling vag
Slater phaut triedn thagnh thuyedt liean kedt hoau tro hay coegn goii lag thuyedt VB.

1.Luain fnieam co6 baiin cuia thuyeat VB.

*Lién két cOng héa tri cO sO trén cdp electron _ghép doi c6 spin nguoc ddu va thudc
vé dOng thOi ca hai nguyén tU tuong tdc, caép fiiedn téd nagy thuodc chung cho
caii hai nguyedn toi (téuc lag che di chuyedn trong vugng khodng gian
bao phuti hai nhadn cutia hai nguyedn toi liedn keat). Nedn thuyeat VB
cogn goii lag ph6éng phaup caép electron fionh chod hay liedn keat
codng hoau tro goii lag liedn kedt hai electron hai tadm .

*Lién két cOng héa tri dugc hinh thanh do su che phu 18n nhau gilta cdc AO héa tri
cUa cdc nguyén tU' tuong tdc.(vugng che phuii cuiia catuc hagm soung phaili
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cou dadu gioang nhau méui taio liedn keat, s6i che phuili nagy goii lag
che phuii doong).

*Lién két cOng héa tri cang bén khi mat d0 che phu cta cdc AO cang 16n. Trong khi
fiot, dd che phu phu thulc vao kich thudc, hinh dang cUa cdc AO va hudng che phu cua
chting.

*Piéu kién tao lién két cdng héa tri:

« Ning lugng cla cac AO hoau tro tham gia che phUl phdi xap xi nhau.

« Céac AO hoau tro tham gia che phU phdi c6 mat d0 electron du 16n.

+ Cac AO hoau tro tham gia che phU phai cung tinh dinh huéng.

*Biéu dién lién két cOng héa tri baéng hai chadm hoaéc gaich nodi faét
giooa hai nguyedn t6l fied che caép electron chung .

Vi dui - trong phaan tod H, H:H hoac H-H
trong phaantédO 0::0 hoaéc 0=0

2.Co chea taio liean keat coang hoau tro.
a)Co chea gheup riodi
He + «H ——» H-H

*|ieankedtcoanghoautro hinhthagnhdo s6i goupchunghai electronhoautro fioacthaan
moat.Noui cauchkhauc,liednkeatcoanghoautro fddic taio thagnhdo s6i chephulicaéphioai
hai orbital nguyeantd(hoautro 1 electronculiahai nguyeanto(téongtauc.
*Khi hinhthagnhlieankeatcodnghoaUltro, trongmoatsoatrddgnghdip, moatsoafieantod
Aoacthaantaéngleankhi 6G traingthatikichthich. Nodi voui caucnguyeantoathuoacphaan

quauléunkhoangfeanbugiddic boui naéngloding Adoic giali phoungtrongcaucphadn
ounghoauhoic.

Vi dui : C2p?2s - C" : 2s'2p°
B ENEE RN
O 2s? 2p* o} 2s?
2p*
b)Co6 ched cho nhadn
H H
HoN: +H —> HoN-H
H H

hai nguyeantd(todngtaucidara, nguyeantol cho cousalincaépelectronhoautro téi do
Aoungvai trogcho, cognnguyeantdli kia nhaanlady. Noui cauchkhauc, liednkeatcoang
hoautro Aodic taio thagnhdo s6i chephulicaépioai giddamoatorbital hoautro cou 2
electronculiamoatnguyeantd’ thdunhaatvagmoatorbital hoautro troang(khoangchdua
electron)culianguyeantodthoéuhai.

3.Tinh chaat cuiia liean keat codng hoau tro.
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. Tinh fionh hééung — fiedcholiednkedtcodnghoalitrotaiothagnh
beanvdongthi mouchoachephudgiddacaucorbital nguyeantd( phalicoic Aaii, tducsoi che
phulxadyra theonhédnghééungnhaatfionhtrongkhoanggian. Vi vady, phaant6d phadicou
caauhinhkhoanggianxauciionh.Nou chinhlagtinhfionhhédungculaliednkedtcoanghoau
tro.

. Tinh bado hoag —khalinaéngtaiothagnhsoalieankeatcoanghoau
tro coic Aaii cudamoat
nguyeantoanodic xaucionhbdui soaorbital nguyeantdld hoautro culanguyeantoa.
Vi dui — calicnguyedntoachukyg 2, cheecouthedniddictaiothagnhtodi fia4 liednkeat
coanghoautrodocou4 AO hoautro.
. Tinh cou cdic hoaéc khoang céic.
* Khi 2 ngt(r tuong tac gidng nhau, ddm may electron phan b6 d6i xUng gilta 2 hat nhan
- 1k coanghoautrokhdng phan cuc - momen 1660ngcoic culiakedtlieankeaty =0.

* Khi 2 ngt(r tuong tac khac nhau, ddm may electron phan b6 bat dOi xUng gilta 2 hat nhan
- 1k coanghoautrod phan cuc (coucdic) - momen |660ngcoic culiakeatlieankeaty # O.

Pam may electron 1€ch vé phia nguyednt’r c6 d0 am di€én 16n hon — ngt( phan cUc am,
cognnguyeantr coliiodadmfiednnholihdnsé phan cuc duong. Vi dui : H*- F>

* Lieankeatcoanghoautro phaancdic coutinh chadttrunggiangiodaliednkeatcoang
hoautro khoangphaancoic vaglieankedtion.

A-B A-B A-B
Xa= X8 Xa < Xs Xa<<Xs(Xs-Xa2 2)
Lk cht dong cuc Ik cht c6 cuc Ik ion

4.Cac loai lién két cOng héa tri va bac lién két

Cac loai lién k&t cOng héa trj tity thudc vao cach che phu cla cac AO, tinh d6i xUng d6i véi
truicliednnhaan(dudng ndi c4c hat nhan) ma ngudi ta chia ra cac kiu lk o, 11 B.

* Liean keat ¢ - Aodctaiothagnhdosoi chephulcdic Aaii cula2 AO doictheotruicliean
nhaanculiahai nguyeadntottddngtatic. Nodengnagylagtruic liednkedtvagcudnglagtruic
Aoaixoungculiamaaynieantodlieankeattaiothagnh.

Vi calcAO s coutinhficdixéungcaauneankhodngthedchephulinhauvoti moticfioaniud
|6un, caucAO p honhhdoungtheotruic liednkeatdo nouchephuldnhaunhieauhdn.Neanta
counoabeanculiacauclieankedto nhosau: Gupnp > Onpns > Onsns

Vi dui - naéngludinglieankedtons~s culiaLi-Li lagE =109KJ/ mol
naéngludinglieankeato,,n, culiaF-F lagE =159K]/ mol
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Trong phaan téi nhieau nguyedn téi , cauc liean kedt 0 fionh hééung modt cauch xauc
nonh fiodi voui nhau, chutng taio ra bod khung cuiia phadn téii vag quyedt iionh cadu
trutic hinh hoic cuiia phadn t6ii .

Other Tyvpes of Bonding Interactions

» , - -
s 5

Modal
plane

Pi ()

nodal plane
."
S - o] .
— 1lh'"\-;
- : . )
Sigma (&) Delta (5) %
cvlindical syvimmetry two nodal planes

* Liean keat 11 - NOOictaio thagnhdo soi chephulbeancu(iahai AO, hai AO nagycoutruic
Aoaixoungsongsongnhauvagthaldnggoucvoui truiclieannhaan.

Soi che phutl bean keum hiedu quati hon s6i che phuti doic theo truic liedn nhaan (cou xauc
suadt hiedn diedin fiiedn t6l coic naii) do fiou liedn kedt JT yedu hon liedn kedt g.
Sodlieankedtrt (c6 chedgheupiiodi) = | soA0XH culanguyeantd(trungtaam - sodliean
kedto 0.

+Git6ahai nguyeantod couthedtaio thagnhl moailiednkedtcodnghoatitro (lieankeatiion)
hoaéc2,3liednkeatcoanghoautro (lieankeatboai 2,3). Nedulaglieankedtionthiliednkeat
Aouphalilaglieankedto. Nedulas lieankeatkeupthi moat laglieankeato, moatlagliean
keatr. Nedulaglieankeatbathi goammoatliednkedto vaghailieankeatrt.

S6i coumaétculalieankedtt lagmtaéngmaatiioaelectrontreaniiddgngnoai cauchaitnhaan
donoulagmtaéngfoabeanlieankeatvagruutngaén hoadagi lieankeatgidodahai nguyeanto
laii. Do lieankedtrt keumbeanhonliednkeato choneanneducungcadpnaénglodingcho
phaantodthi modilieankedtt sedbo nouttroouclieankedto.

* Liean keat d - No0ictaiothagnhdo soi chephulbeanculahai AO d naemtronghai maét
phalngsongsongchephudlaannhautheocalibodncaunhhoa.

* Liean keat 1t khoang fionh choa- caépelectronlieankeatculialieankedtrt khoangthuoac
haunveamoatcaépnguyeantdl nagocalimagphaanboanoangfieauchomoatsoahaitnhaan
nguyeantolkeacaan, goii lag lieankeathataamna fhieantdd.

Vi dui - ionCOs* coumoatlieankeatrt khoangfionhchoa(liednkeat2 electron4 taam)
* Baic liean keat (fiod boii liean keat) -lag soacauclieankeattaiothagnhgitdahai nguyeantod

Vi dui - lién két don thi bac liednkedtlag 1( H-H)
Lién két doi thibac liednkedtlag2 (0=0)
Lién két ba thi bac liednkedtlag 3 (N=N)
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Baac liean keat = 1(lk 0 ) + sod Ik mAonh choa + (soa Ik mkhoang fidnh choa) /(soa caép
ngtod cou Ik mkhoang Adonh choa.)

Bdc lién két c6 thé la sO 16 khi c6 mét lién két 1r khodng fionh chod .

Vidu - GgHg cou bac liean keat=1.5; CO;* cou baac liean keat = 1,33

5.Thuyeat lai hoau
a) Kedt qual khalo saut hinh hoic cula nhieau phaan t6d cho thady trong
nhieau tré6gng hoip cauc nguyean téd khi tham gia liean keat khoang sol
duing cauc AO thuaan tuyu s, p hay d... mag phali dugng cauc AO nad
f6dic pha troén ( toa hdip tuyean tinh ) tog calc AO s,p A trona nnii hoj
nguyean tol . Cauc AO moui nagy nodic goii lag cauc A
* Pac di€m cua cac AO lai hoau :
- SO AO lai hoau tao thanh = s6 AO tham gia lai hoau
- Cauc AO lai hoau coU ning lugng bang nhau.
- Phan bd doi xUng trong khong gian — phaan t& bén hon
- Hinh dang giOng nhau, mat do electron don vé mot phia
— rnét dé che phlj téng - ||eén keét bén hon so Vél\,“ kh| khOérly i 1ivuu
* Pi€u kién dé lai héa bén
- Nang lugng cla cic AO tham gia lai hoa xap xi nhau
- Mat d0 electron cUa cac AO tham gia lai héa du 16n
- Mouc noa che phud culia cauc AO phadi cao.
—Trong mOt chu ky (chu kyg nho() khi Ai tdég traui sang phaUi, do hieau soa naéng
166ing gidda hai phaan I6up ngoagi np vag ns (AEms -np)) taéng nean kha nang lai
hoau gialm.
~Trong mOt phan nhém chinh khi Ai tdg trean xuodng do6o6ui, do kich thudc nguyén tlr
taéng lagm gialm maat noa electron nean kha ning lai hoau gialim.(H,0- 104°5;
H,S- 92°% H,Se-91% H,Te -90°)
b) Cdc kiéu lai héa
- Lai hoau sp - 1AO0 s + 1A0O p - 2A0 lai hoau sp Aonh hédung thaung
hagng, gouc liean keat taio thagnh (gouc hoau tro) lag 180°.
Kieau lai hoal nagy dugng fied gia(i thich cadu hinh khoang gian
cula cauc phaan t60 nho : ZnCl,, CO;, BeH;, BeX,, CdX;, HgX,,....... (X -
halogen )
- Laihoausp ?-1A0s+2A0p - 3AO0 lai hoal sp hodungra bafeenhculiatam
giaucieau,gouclieankedttaiothagnhlag 120 .
Kiedulai hoalinagydugngfiedgialiithichcaduhinhkhodnggianculiacatucphaénto(
hoaécion nho: C,H,4, BF5, NOs.....
- Lai hoau sp> - 1A0s +3A0 p - 4A0 lai hoausp’ h6oungra boanfisenhculiamoattou
diednneau, goucliednkedtlag 10928 .
Kiedulai hoalinagydugngfiedgiali thichcaduhinhkhodnggianculiacatcphadntd(
hoaécion nho: CH,4, NH.*, NHs, SO42_, HO.....
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9. Orhital L s
g 2ipi hpridizaion YO UiichaNGed orbitals {} | |
i s
=] P 4
° m sp L] s+ ™ +
two sp hybrid orbitals Y . / ™
95 Two sp hybrids /
1solated Be atom | |
Py Ps
Atornic p otbitalsnot used
m:lj in hybrid set
oo Orbital |:|
2pp2p bevbori i zati one unchanged p orbital |
1 Va1 zatlon JIe UNChs AEIC\. }V 113l
—
1T f
.
three spﬂ hybrid orbitals - g
2 /
zolated B atom [,
Atomic orbital unused
in hybrid set
e Orhital
R hybridization
Y four s hybrid
2s orbitals in CH,
isolated C atom

Lewis dot structure

Electron-pair geotnetry

Molecular geometry

¢) DU dodn trang thdi lai héa cUa nguyedn tU trung tdm trong phadn toi AB,
* Déia vago gouic théic nghieam gaanvoui gouicculiakiedulai hoatinagothi nguyeants(
trungtaamsed 60 traingthatilai hoaufiou.
Vi dui -goucthdic nghieamculaphaantol né6UCiaw HOH = 1045 neanO 60 traing
thatilai hoauisp’.
*Thuyeat souc fiaay caép fiean toi hoau tro VSEPR ( Valenceshell electronpairrepulsion)
Nguyean taéc - trongphaantdd coanghoautroAB,, , cauccaépiieantdlhoautrolieankeat
(0) vagcaéphiedanto(hoaltro tdi doquanhA phadiphaanbodxanhaud( motictodifiafied
|6ic fiadygitdachutingcol giautro nholinhaat.
2 x n(Hydro)
Soa caép iiedn toét quanh A = % { Stodngsode hoaltro culiaAB, - 8x n} +n (sodlk o quanhA)
= soacaépiieanto(toido +soacaépnieantdllieankeato.
=2 - A 6Gtraingthauilai hoausp
=3 - A 60traingthauilai hoausp
=4 -, A 60traingthatilai hoausp’
Phodngphaupnagy xaucfionhchinhxaucgouclieankedtculaphaantd( coutinhfiodixdungcao,
Aonhtinhgouclieankeatculiaphaantddit Aodixdungvagxauchonhcaautruuckhoanggiancula
phaantdd.
(AB.E,, : n- sod nguyedn toii B liedn kedt voui nguyedn toi trung tadm A; m-sod caép e t6i do quanh
A)

Soa caép e Traing thaui

quanh A | lai hoau cuiia A

Loaii phaan td

iDaing hinh hoic
Phaan téi

Vi dui
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2 sp AB, Thalng CO,, BeH,
3 Sp AB; PhaungtamgialcfigaBFs, SOs, COs*
AB-E Gouc NOz, SOz, 03, NO,
4 Sp3 AB. Toudieanneau CH,, 5042_, CCl,,
NH,*

Toudieanleach SO.Cl,
ABE ThaUptamgiatuc | NHs, SO+

AB-E; Gouc H,0, OF,, Cl,O

d) Giatii thich tré6eng hoip gotc thdic nghiedm sai ledich so voui lyu thuyeadt

* Trongphaanto(i coanghoalitro luoantoantaii calictoongtatichiadycalciiodi fiiedntod
theotraattoi

yeaudaannhosau:

Noéiekhoanglk —~ Noaiekhoanglk >Noaiekhoanglk ~ Noaielk >Nodie Ik ~ Nodie
Ik

—Phaant6éd couchduacaépnieantédkhoanglieankedtsedlagmgialmgouchoautro.

* Moéatelectrontoi do fiadyyeauhdn moéatcaépelectron.

6.Nhan xét vé phuong phap VB

Ou fiiedm - phuong phap VB gidi quy€t dugc mOt sO van dé cla lieankedtcoanghoautro
nhu:

+Kha ning tao lieankeatcoanghoautro
+Céc ddc trung cUa lieankeat , \
+Giai thich dugc cau tric va tinh chat cUa nhi€u ptlr, vagnhaatiag coutinhchaatrodragng
dé hinh dung
Nhuoc diém - phudng phap VB lagchua dugc tOng quat, con nhi€u hién tugng thuc nghiém
khong thé€ gidi thich dugc bang phuong phap nay nhu: tinh thudn tU cla Oy; su' tOn tai kha
bén
cuGaion H*; magusaécphaantod. .

B.Phuong phap orbital phan ttr (phuong phap MO)

1.Quan niém cua phuong phap MO

*Thuy€t MO quan ni€ém phan t(f nhu mOt nguyén t( phic tap da nhan. Trong phadntotinh chadt
rieanglel culiatdégngnguyeantol khoangcogn ndda, cauc nhaanvagcauchieantol lag thuodacchung
chocaliphaantod.

10



HOAPAICUONGB - GV :NGUYEN TH| BACH TUYET

*Phuong phap MO tim c4ch mé ta su chuy€n ddng cUa tlng electron riéng biét.

2.Catic luain fiiedm cé s6ii clla phuong phap MO

*Theo thuy€t MO thi phaantr phai dugc xem la mdt toahbipthéng nhat bao gdbm cac hat nhan va
cac electron cUa cdc NQuyeadntlr tuang tac. Trong d6, mOi electronsé chuyén ddng trong dién
trudng do cac hat nhan va cac electron con lai gay ra.

*TUuong tU nhuU trong nguyeant, trang théi cUa electron duge moatalibodi hagmorbital phadntod
(MO).

Do vieacgiali phddngtrinh solingSchsedingercho hedphaantd(i fiedxaucionhMO lag voa cugng
pholctaip nednthddenggiali gaanfiutingbaengphdéngphalptod hdip tuyedncalicorbital nguyean
t6ad LCAO

(Linear combination of atomic orbitbils)= C.Wao XCi lag hea soa caan xauc

1

Aonh )
*Piéu kién caiic AO tham gia t6 hop tuyedn tinh:
> Cac AO tham gia t6 hgp phai coU ning lugng gén nhau.
> Cac AO phai c6 mUc d6 che phu déng k€.
> Cac AO phai c6 cugng tinh d6i xUng doi véi truc liedn nhaan.
* Calic MO sed nodic taio thagnh tog s6i tod hdip tuyedn tinh calic AO nguyean tod
trong phaan t6G. Cauc MO thu Addic sed cagng gaan voui MO thoic s6i culia phaan
t6( nedu sod AO s60 duing toa hoip cagng I6Un, nghda lag yeau caau tinh toaun
cudng I6un.Trong thoic ted, do cauc AO hoau tro fioung goup chul yedu vago soi
hinh thagnh phaan t60 nean chae giéui hain xeut cauc AO hoau tro.
*Cac MO dudgc hinh thanh do su t6 hop tuyén tinh (cOng hay trlf) cic AO vea phodng diedn
hinh ainh 1a su che phi ladn nhau gi6da cauc AO. M6i mOt MO cou hinh daing vag
naéng 166ing xauc fonh dugc xac dinh bang t6 hgp cac s6 lugng t&r. T66Ng 6Ung vOUi calic
orbital s, p, d, f trong nguyean to0, trong phaan téU cou cauc MO tean g, m, 9,
¢..tuyg thuoac vago cauch che phul culia cauc AO vag tinh Aoai xéung culia MO
taio thagnh Aoai voui truic liean nhaan.
» Soi che phuti cutia catic AO doic theo cuiia truic liedn nhadn ta cou MO tedn g, nhadn truic liedn
nhadn lagm truic fiodi xdung
» Soi che phuti cutia catic AO vea hai phia truic liedn nhadn ta cotu MO tedn 15 cou maét phating
phaiin xéung choua truic lieGn nhadn.
> Surt6 hop tuyedn tinh cdng cdc AO dadn fiedn soi che phuii dé6ng tao thanh cdc MO lién két
(kytl hiedu o, 71..) c6 ndng I/Ong nhG hon ndng lugng cla cdc AO tham gia t6 hop.
> Su 't hop tuyedn tinh trlf cdc AO dadn fiedn séi che phuii adm sé tao thanh cdc MO phan lién
két (kyu hiedu o* ,7t* ...) 6 ning lugng 16n hon néng lugng cda cdc AO tham gia t& hop.
» MO liedn kedt vag phaiin liedn kedt cuiia phadn t6i cou hai nguyedn téi goii lag MO hai
tadm,téuc liean kedt rionh cé6.
» MO liedn kedt vag phatin liedn kedt cutia phadn t6ii cou té6g ba nguyedn téi tréi ledn goii lag MO
fia tadm, touc liedn kedt khodng fionh cé.
» MO khong lién két hay MO moiit tdm (&°, 1t ...) fié6ic hinh thagnh tég AO khodng tham gia tod
héip orbital phadn toi. Cauc MO khodng liedn kedt cou naéng 166ing vag hinh daing hoagn toagn
giodng catic AO chuyedn thagnh notl.
> S6 MO tao thanh bang tong s6 AO tham gia t0 hgp tuyedn tinh.
> Su'tao thanh cdc MO tUr cdc AO c6 thé biéu dién bang gidn do ndng luong.
» Modi MO che chéua todi fia hai fiiedn t6l cou spin fiodi song.

11
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> Vieacxaaydoing caauhinh hieantol culiaphaantod cudngtuaantheonhédngnguyeanlyu
vagqui taécnhd foai voui nguyeantdl: nguyén 1y vimg bén, nguyén 1y ngoai trr cla Paoli va
quy tac Hund.

Oo oQ
/U .o

: +
. .

Subtraction of electron orbitals leads to lower \
electron density in overlap region Z J—
3 o4 )-Q
- I
| e

Sigma antibonding orbital
(with node)

E A
Sigma bonding orbital P Y
P N h
ES
s g | 5
Addition of electron orbitals leads to 'S
4 Y " 4 J
increased electron density in overlap region \) - -
A TN
. | 7.
> > y

> “Bagsligan k@sc quyét dinh béi cac electronlién két (electronndm trén cac MO lién két) ma
khong bi triét tiu béi calicelectronphdn lién két (electronnam trén cdc MO phalnlién két)
>  Cauch xauc fionh baic liean keat cho lién két 2 tam( phaant6(i cot hai nguyedntod)

0
e ~ e A A N N v s A Y N A N P z
BIK = XLZL - Bac lién két tang thi nang lugng lieankeattang con d0 dai lieankeat

2

giam.

— Tén cUa lién két dugc goi bang tén cla cap electronlién két khong bi triét tiéu.
3. Ap dung phuong phap MO cho cac phan ttr hai nguyean téi cugng loaii thuoic chu kyg 1

vag 2.

+

H

Atomic Atomic
orbital orbital
Hy
Molecular otbitals B
o
L +
Molecular
orbitals
i
Atomic
otbital
Li i
Atomic T Atomnic
orbital othitals
He : )
atom Liy Molecular orbitals

He, molecule
(o (o,
a)Catic phadn t61ii hai nguyedan téti cuiia nguyedn tod thuodic chu kyo 1.

Coang thouc fiean toh culia phaan {6 H] Baac liedn kedt = 1

12
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Coang thouc fiiedn toG culia phaan tod He : [(01s)? (0715)?]
nean He, khoang toan taii.

Poeriod 2

Baac liedn kedt = 0

Homonuclearyr Diatom ics

. Li .. Be. E. = oy O F.
O X -
Thp” Tl — _
Ty Ty - At NN —-ﬁ#ll SN NN
) " 1 I
O - _#-_ - —H— - ,r I )
’ e
T N T .
A AN
N
N
b)Cdc phadn t & hai nguyedn trctiacdc nguyedn t6 dau chu ky II (Li, Be, B, C,
N)
Phan t&, ion L12 B62 Bz Cz N2 N;
TOng sO e hoa tri 2 4 6 8 10 11
i 0 0 0 0 0 0
OZPX
oo O 0O 0 O 0O O 0O O 0O O 0O
Thy” Thy?
oy 0 0 0 0 !
Tby” Thy? O O 0 Lo Lo Lo
02 0 l l l l l
O2s i ! ! ! ! 1
Bac lién két 1 0 1 2 3 2,5
DO dai lién két (A) 2,67 - 1,59 1,24 1,10 1,12
Ning luong 1k (kJ/mol) | 105 — 289 599 940 828
TU tinh nghich tU — thuan tU | nghich tU | nghich tu| thuan tur

Coang thouc fiiedn to( culia phaan tod Lis : [(0x)7

Coang thoéuc Aiean tod culda phaan tod B,: [(02 )*(02 )(Thy? )'(Thy2)'] (choin X
lag truic liean nhaan)

Coang thoéuc Aiean tod cula phaan tod C, : [ (02 )(02 ) (Thy? )A(Thy2 )]

Coang thouc Aiean tod cula phaan tod Ni : [ (02 )(02)A(Thy? )(Thyp 2 )(02 )]

13
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Coang thouc iAiean toG cula ion Ny* : [(025 )?(02 ) (Thp? )A(Thp 2 ) (O * )*(Op

)]

c)Cdc phadn t@rhainguyedn tucung loai cia nhiing nguyedn t6 cudichu
ky II (O, F, Ne)

Phan tU, ion o; 0, 0, F, F,S Ne,
TGOng sO e hoa tri 11 12 13 14 15 16
: O O O 0 l
O~
o O ! Lol Lol [
Thy” Thy?
Toy? Ty Lo Lo Lo Lo Lo Lo
Oy ! ! ! ! ! l
O l l l l | !
O l l l l ! !
Bac lién két 2,5 2 1,5 1 0,5 0
D0 dai lién két (A) 1,12 1,21 1,26 1,41 —
Nang lugng 1k (kJ/mol) 629 494 328 154 —
TU tinh thuan U | thuan tU | thudn tU | nghich tU| thuan 0 —

(choin x lag truic liedn nhaan )

d)Cdc phadn trhainguyedn tu khdc loai cia nhiing nguyedn t6 chu ky II

> Cé4c MO tao thanh tuong tu trudng hgp phan tUf 2 nguyén t( ciing loai chu ky
II
Phan tU, ion N, CO CN- NO*
TOng sO e hoa tri 10 10 10 10
. 0 0 0 0
Op*
i * 0 0 0 0 0 0 l 0
Thp” Thy?
02 ! ! ! !
o, Thy? U oo ! I ool
Oz ! ! l l
O ! ! ! !
Bac lién két 3 3 3 3
DO dai lien k&t (A) 1,10 1,13 1,14 1,06
Nang 1ugng Tk (kJ/mol) 940 1076 1004 1051
TU tinh nghich U nghich tU nghich tU nghich

(choin x lag truic liedn nhaan )

e)Nhan xét

+Khi thém electron trén cac MO lién két sé 1am bac liedn keat ting nean liedn keat sé bén

hon
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Khi thém electron vao cdc MO phan lién két sé 1am bac liedn keat gidm do fiou liedn keat sé
kém bén hon
Khi thém electron vao MO khong lién két, bac liean keat khong thay dGi
 Phuong phdp MO col calc 6u diém sau:
> Gidi thich dugc su ton tai cla ion H, va su khong tOn tai cla Be,, Ne,
> Gidi thich dugc tinh thudn tur cla O,
> Gidi thich dugc magu sac cla cac chat 1a do khi bi kich thich, su hdp thu cé chon 1oc clia chat
v@i cac tia viing quang ph& anh sang thay dugc. Chinh su hap thu ¢6 chon 1oc nay cla cac phaan
t(r 1am cho céc chat c6 magu sac (1a t6 hgp cla cac tia sang con 1ai khdng bi hap thu) khac nhau
« Nhugc di€m cla phuong phap MO: khé

4.So sanh thuy@t VB va MO

« Khi gidi gan diing phuong trinh séng Schroedinger xudt phat tU ludn di€m co ban
khac nhau:
VB: mb ta su chuyén dOng dOng thdi cla cdp electron
MO: mb ta su' chuy€n dOng cUa tUng electron riéng biét.
+ GiOng nhau 6 lién két 2 tdm
» Ca 2 thuy€t déu dan dén sy phan bo electron trong phan t( giong nhau.
> DE tao thanh lién két coang hoau tro phadi c6 mat do electron gilta 2 hat nhan
nguyean tlr
> DE tao thanh liedn ket cac AO phai che pht nhau.
> Phan biét liean keat o va nt gibng nhau
« Uudiém cla VB so v4i MO
» Mb ta phaan t& mot cch cu thé
> Cho phép dung khai niém hod tri quen thudc
» Biedu dién phaan t{ bang cong thlc cau tao
— Thuyé€t VB ti€n 10i khi trinh bay ly thuyét
«  Nhudc di€m cla VB khong gidi thich dugc mot sO truGng hop
> Tinh thuaan tég cula O,
> SOi toan taii cula ion Hy*
» Vaan fea magu saéc, tog tinh.
e Uu diém clia MO so vGi VB:

» Mang tinh t6ng quéat hon, mé td dugc liean keat héa hoc trong moi phaan tu, ké
ca liean keat
kim loai.

> M6 ta dugc trang thai kich thich cla phén tlr

» Gidi thich dugc mau sac va quang phé clia nguyeéan tl

«  Nhugc di€ém clia MO: khé

IV.LIEN KET ION

1. Thuy€t tinh di€n vé lién két ion

15
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Khi hai nguyean to0 liean keat cou fiod aam Aiean raat khauc nhau (A x >
1,7 ) khi flol sed cou soi chuyean dogi fiiean té( xaly ra gidda hai nguyean
toq, hinh thagnh hai ion tich Aiean traui daau (cou c6 caau bean nhaat vea
phdong diean naéng 160ing). Hai ion traui dadu nagy huut nhau baeng I6ic
huut tédnh fiean taio thagnh liean keat ion.
Tuong tac héa hoc xdy ra gdm hai giai doan:

- Nguyén tU truyén electron cho nhau tao thanh ion

- Céc ion trai dau hit nhau theo luc hit tinh dién

Na + Cl — Na* + ClI — NaCl
1s*2s"2p°3s’  1s°2s°2p°3s'3p®  1s°2s°2p®  1s*2s*2p°3s'3p°

sodium contributes
electron, leaving It
with a closed shell

.
oz ae
5 e

[

A A
Nae + '.C‘.t = Na + :9'..
forming ionic

fananion) bond chloring gaing

electron, leaving it
with a closed shel

Maikanization anergy) - Clletachronagatvity]
S.14eV - 362V = 1.52 eV

- .
s N& s Cl v &
- - e ——— - - - Forming ionic / _
0.2 04 o066 08 10 1.2 x bond “/-Gﬂggnm
r=0.186 nm 7 |

B .4

r{nmj 3
The zerc of enargy
oo
reprasents Na* HYH
% «Cle
26 eV neutral Ma + Cl £ =0.095 nm -
# T r=0.181nm

-
0.236 nm = rg

=

Patential enengy (8V)
|

]
A

e Moat soa co0 caau bean cuua ion

> C6 caau baut boa ns’np® : F,ClI,0%, Na*, K*, Mg?*,
AlI**..(nguyean toa s vag p)

> CO cadu thaap baut hniean ns?np®nd*® : Ag*, Cu*,
Zn%*....

(cauc nguyean tod d 60 gaan cuodi chuoai nguyean toa
chuyean tieap)
> CO6 cadu ns? : Pb?*, Bi**, TI*....

(moat sod kim loaii theo sau dady nguyeédn tod chuyean
tieap cou phaan I6up f, d vag s bado hoag sed taio thagnh
cation baeng cauch nhdé6gng cauc Aiean tél 64 phaan I6up p
chéa bado hoag )

> CO6 cadu phui taang d baun bado hoag : Fe3*..

2. Kha ning tao lién két ion clla cac nguyén to:
. Kha néng tao lk ion phu thudc vao khd ning tao ion clla cic nguyean to:
» Cac nguyean t6 cé6 ning luong ion héa cang nhd 64 phaan nhoum IA, lIA(kim
loai ki€ém, kiém th6) cang dé tao cation AdN giadin (col moat nguyeén tod ).
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» Céac nguyean to cé ai luc fiiedn tod cang 16n (halogen) cang dé tao anion AON

gialn nho : F, CL

Cauc anion phouc taip nho: O keat hdip voui Cl (ClOy), O keat hoip voui

N(NOs ), O kedt hoip S (SOy)

> Cauc cation Adn giadn vag anion A6n gialn nhieau Adiean tich khad
naéng taio liean kedat ion gialm.

. Chénh 1éch d6 4m dién gidda cac nguyean tl cang 16n liean keat tao thanh

c6 do ion cang 16n:

Ax | DOion, | Ax | DO ion, AX b0 ion,
% % %
0.2 1 1.4 39 2.6 82
0.6 9 1.8 55 3.0 89
1.0 22 2.2 70 3.2 92

3.Tinh chat cUa lién két ion:
Do cac ion dugc xem nhU cdc qua cau tich dién c¢6 dién truOng phan bd dOng déu

vé rrioi Ih(l{lc;r;ggrl;(;ri)lllzzn keat ic @@@@ @@ @
» Khéng dinllA'hu’é’ng @ @ @ @ @ @ @

e Phan cuc rat manh ®®®@ @@@
00000

Do calc fiaéc fiiedm tredn neén 60 traing thaui raén hoip chaat ion
khoang toan taii dooui daing nén phaan toG rieang led mag doodui daing
moat taap hdip raat Idbun cauc ion cou traat toi saép xedp xauc Aonh
goii lag tinh thed ion, trong fiou kiedu cadu trutic maing tinh thea phui
thuoac vago baun kinh ion.

*Naéng lo6o6ing maing tinh thed ion

lag naéng 166ing caan cung cadp fed phau v cadu trutc 1 mol tinh
thed ion vag chuyean cauc ion vea traing thaui coa ladp 60 thea khi -
kyl\.l hieau Uwmx

MX (tinh thea ) - M*(khi) + X(khi) AH = Uux

Giau tro naéng 166ing maing tinh thea phui thuoac vago : baun kinh
ion, fiiean tich ion, cadu hinh electron cu@ia cauc ion, kiedu cadu trulic
tinh thed. Gial tro nagy sed alinh h66(ng fiedn foa bean, nhieat fioa
soai, nhieat noa noung chaly, Aoa hoag tan....cuGa hdip chaat ion.
Cou nhieau phdbéng phaup tinh gaan Auung Uux nhd Born Lande, Born
Haber, Kapustinski..

Codng thouc tinh theo Kapustinski:
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Z

C

Nn.A

|z,

r.tr,

Upx =

A : haeng soa

n : soa ion cou trong moat phaan tod
Z., Z, : niean tich cula cation vag anion
re, I : baun kinh cula cation vag anion

Cauc ion cou fiean tich cagng I6un vag baun kinh cagng nhol cou giau
tro Uux cagng I6un.

Cauc coang thouc tinh Uux chae aup duing Aiuting cho nhééng tinh thea
thuaan tuyu ion, khi liean keat cou phaan coang hoau tro t66ng noai
I6un thi cauc coang thouc tinh nagy khoang cogn chinh xauc néda.

4. Naéc fiieAm cudia hoéip chaat ion

« Tinh daan Aiean keum 60 traing thaui raén nhong daan Aiean toat 604 traing
thaui noung
chaly hay
dung doch.

« Nhieat Aoa noung chady, nhieat foa soai khau cao

« Tinh thea raén vag giogn

« Cauc hoip chaat ion deé tan trong cauc dung moai phaan céic

V.LIEN KET KIM LOAI

1. Cac tinh chat cia kim loai:
» Khong trong suoat
e (Co6 anh kim
« Dan nhiét, dan dién t6t
» Déo, dea daut molng, dea keuo soii...

2. Cau tao kim loai va lién két kim loai

*Nguyean tu kim loaii c6 kich thudc 16n so vOui nguyean tod phi kim loaii, do Aou cac
electron héa tri nam xa hat nhan va liean keat yéu v6i hat nhan nean cauc electron héa tri nagy
dé bj but ra khoi nguyean ti. OU fiieau kiedn binh th6dang, haau heat calc kim loaii
fieau toan taii d66ui daing tinh thea raén. Loic gidd calc nguyeéan tod kim loaii trong
maing tinh thea kim loaii goii lag liedn keat kim loaii.

a)Liedn kedt kim loaii voui mod hinh khi fiiedn toli
Mang tinh thé kimloaii dugc tao thanh tU:
 Nhiing ion duong & nit mang tinh thé
* Cac electronhoéa tri tu do chuy€n dbng hon loan trong toan b tinh thé kim loaii, giodng

Chinhléic huutténhfieangitdacaucion dodngvoui khi electroncounieantich aamfadgiuupcho
s6i toantaii culiacauctinhtheakim loaii.
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* Loic liedn keat phui thuodic vago madit fiod electron hoat tro tham gia liedn keat. Sod
electron liedn kedt cagng l6un, baun kinh nguyedn toii kim loaii cagng nhoti liedn kedt casng chaét
cheo.

* Liedn kedt kim loaii khodng cou tinh chadt fionh hé6ung baéo hoag.

« Lién két kim loai c6 tinh khéng dinh chd rét cao hay liedn kedt rat nhi€u tdm

* SO1 hiedin diedn cutia khi fiiedn tot nagy lasm cho kim loaii cou khail naéng dadn fiiedn,
dadn nhiedt vag catc cation kim loaii ded dagng troéit leGn nhau khi kim loaii fié6ic daut moiing
hay ketio soii.

oforoRONC
e & G &5
IORORONORC
@G B @& @

— -

delocalized e lechaons

b)Thuyét mién ndng Iurong vé cau tao kim loai
« Lyl thuyedtnagy dugngfiedmoatal calicfiaéctinh cd Iyl cudngnho calictinh naéngfiiean
(dadnfiean,baundaan,cauchiiean)
» Lyu thuyedtnagy lag phtdngphaupMO aupduingcho heachduamoatsoaléun nguyeantdod,
o0 traingthati tinhthea.
» Theo quannieam phuong phap MO
. OUng véui moatmalcnaéngldding nguyeantdl banfiaau

> Khi hai AO cutiahai nguyeant6d kim loaii che phu(inhau(tod héip tuyedntinh voui nhauy)

sedtaiothagnh2MO - to66ngdungcou 2 moucnaéngldding: trongfioucou 1MO lieankeatcou

..........

.....

..........

cagnggaannhau.
> NeducouN caucAO culaN nguyeantéd chephulnhausedtaiothagnhN caucMO -

.....

.....

thagnhdady naéngl66ing (chénh 1éch ning Iugng giddacaucMO khodng 10%eV)

Orbital Energies for an &V Atom Solid

Moaost antibonding

Energy

“HR

Most bonding

1 2 3 4 =] S 7 2 2 10 11 12 ...20... o
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* Tuong Ung v0i cdc trang thai nang 1ugng s, p, d, f ... cla nguyedntr trong tinh th€ kim loaii
s€ hinh thanh nh{tng mién ning luong s, p, d, f ...t6GNgOBUNgG.Sodelectrontodi fia colithedtrong

moai vugngfiodic hinhthagnhtog N nguyeantdlsedlag : Mieans - 2N electron

Mieanp - 6N electron
Mieand - 10N electron
Trong cauc mieannaéngloding, thddgngquantaamiiedncalucmieansauvagvo tri todnghodi

gitdachuung

3.

> Mién héa tri - lag mieancolning 1uong caonhadtiadnodic chieambodi electron
(mieanchduacaucelectronhoautro )- HOMO (highestoccupiedmoleculeorbitals)

> Mién daan - lag mieancolning lugng thadpnhadtkhong ch(ta electron nam trén mién
hoa tri - LUMO (lowest unoccupied molecule orbitals)

> Miean caam - lagkhoalingcauchgitdahai mieantrean(neducou)

Ap dung thuyé&t mi€n ning luong dé giadi thich tinh dan dién cla chat

ran

a. Kim loai
« Trong kim loai - mién héa tri va mi€n dan che phU hoaéctiedpxulicnhau, khéng c6 mién
cam.
 Mién hoéa trj cUa kim loai c6 th€ dugc dién day hay khong dugc dién day electron

Vi du:
> Céc kim loai nhém IA c6 cau hinh electronlagns', nednmién héa tri 1a mién s chi dién
day mot nlfa , cognmién dan bao gdbm mOt nlta mién s con tréng (chda bo chiedmbd(i
electron).Mién dan va mién héa trij ti€p xtic nhau.
> Cac kim loai nhém IIA c6 cdu hinh electronns?, nednmiénhéa tri 1a mién s dugc dién day
electron cognmién dan la mién p. BGi vdi cac nguyén td nhém IIA, do chénh 1éch nang
lugng gilra ns va np nhd Nnednmién héa tri va mién dan che phu nhau.
Dudi tac dung cla dién trudng, cac electrontlr mi€n héa tri rat dé chuyén lén nhiing trang
thai nang lugng cao hon con tu do ( mieandaan) tao thanh dong electronchuyén dong cé6
hudng — kim loai dan dugc dién

b.Chat cach dién

+ Mién héa tri di€n day electron

+ Mién dan cach mién héa tri bang mién cam c6 AE > 3eV. D66UI taticduingculiadién
truOng binh thudng khong d kha nang kich thich cho electronchuyén t& mién hoéa tri sang mién
dan , neankhong th€ dan dién dugc — chat cach dién

c.Chat ban dan
+ Mién héa tri di€n day electron
* Mién dan cach mién hda tri bang mién cdm c6 AE khong 16n (0,1V<AFE <
3eV). Khi kich thich bang cach dun néng hay chi€u sang, electroncé thé chuyén
t{r mi€n hoa tri sang mién dan - c6 th€ dan dién dugc - chat ban dan
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conduction MI E‘N DEN
band

MIENCAM | 2E>3¢V | o4 o @ @

0.1<AF. < 3eV Che pha

valence
band

Insulator Semiconductor Metal
Céach dién Ban Kim loai

VI LIEN KET VAN DER WAALS

1. Ban chat cla liean keat Van der Waals - 13 tuong tac tinh dién.
2. Pac di€m
0 Laloai lién két xuat hién gilta cac phan tU.

C6 th€ xudt hién @ nhiing khodng c4ch tuong ddi 16n.
C6 nidng lugng nhé ( 1+ 2 Kcal/mol)
Co tinh khong chon 10c va khong bao hoa.

0 Co tinh cOng.
3. Thanh phan

» Twong tdc dinh huéng: xuat hién gilta cac phan tr c6 cuc — tuong tac luGng

cuc - luGng cuc. Tuong tac dinh hudng 1 khi moment 1uGng cuc cUa phan t0 1

vaT%
..

ToOngtaucnagy cou giautro l6un vaghaécbieatlounkhi phadntol col momenl666ngcdic loun
vag Naécbieatkhi caucphaantoltaiondsic liedn kedt Hydro.

o O O

. Tuwong tac cAm Ung: xudt hién gita cac phan t0 c6 cuc va khéng cUc — tuong
tac ludng cuc — ludng cuc cam Ung. Tuong tac nay chi ddng k€ khi moment 1uGng cuc cUa phan
tl ¢6 cuc 16n.
(tébngtaticnagy cou giautro nholithddengbolqua)

5+ +—( >

. Tuong tdc khuyéch tdn: xudt hién 1a nhd luGng cuc nhat thoi cla céc phan tl
- tuong tac luGng cuc nhat thdi - ludng cUc nhat thoi . T6ONgtalucnagytaéngtheokich thdouc
phaantdd cudngnho khalinaéngbo phaancdic hoaucutaloup vol Aieantdl ngoagi cugngcuda

caucnguyeantdd trongphaantod.

neon Hehon

21



HOAPAICUONGB - GV :NGUYEN TH| BACH TUYET

T66ngtauckhueachtaunxuaathieantrongmoii trééenghdip, fioungvai trog chulyeaucho
phaant6d khoangcoic hoaéccou cdic yeduhoaéccaucnguyeantdd khi hiedm.Nodi voui phaan
60 cou coic col momenl66dngcdic |6unthi todngtaucnagy sed khodngfiaungked.

VILLIEN KET HYDRO

1. Khai niém va ban chat cla lién két hydro
« LieankedtHydro Adoic hinhthagnhgitdanguyeantdl Hydro bo phadn coic déong
mainh (H®*) voUi nguyedn totii cou fiod adm fiiedn mainh nhé F, O, N hayvéi cdc
nguodn fiedn toi 77 (X™) thuodccugngphaantdl hay thuodcphaantdd khatic.

« LiednkedtHydrothé6gnggaéptrongcatcchadtloling, trongtinh thednhieaukhi ngay
cali6h traingthauikhi, trongcauchdip chadtcao phaantod.

« Cou hailoaii lieankeat
Liedn kedt hydro liean phadn téi - laglieankeatHydrothdic hiedngitdacauc
phaantod.
+Lagmtaéngkhoail66ing phaanttd neanldic Van der Waals taénglagmtaéng
nhieatfioasoai vagnhieathoanoungchady.
+Chaatcou khalinaéngtaio lieankedtHydro voui dungmoai sed deahoagtan
trongdungmoaifo.u
+Noouc haudotaio lieankeatHydro neancou caautruucxoap, teekhodi néduc
Aaunholhdnteekhodi néouclolng.
Liedn kedt Hydro nodi phadn toi - laglieankedtHydrothdic hieantrongcugng
moatphaantod.
+Lagmgialmkich théducphaantdl neanlagmgialimldic Van der Waals,
daanneannhieatioasoai vag nhiedtfioa noungchalygialim.

+Lagmgialmkhalinaénghoagtan.
+ Lién két hydro c6 ban chat dién vagmangmoatphaanbdn chat culialiednkedt
cho - nhan.
2. Pac diém
 Lién két hydro 1a loai liednkedty€u, yéu hon nhiéu so véi liednkedtcoanghoautro
nhung manh hon lieankeatVan der Waals.( E(lk Hydro) = 2 + 10 Kcal/mol)

+ Liednkedthydro cang bén khi nguyedntdliaamnieanfiadliednkeatvoui Hydrotrong
phaantdd cou fivaaamiieancagngloun, kich thdduccagngnhod.

Vi dui- F-H... X> -O-H...X > =N-H...X

Noa beanlieadnkedtHydrogialim,khalinaéngtaiolieén keétﬁydrogiaﬁm.

. Liednkedthydro cang bén khi nguyednto(iadamiiednthamgia taio liednkedt
Hydro cou fioaaamnieancagngloun.
Vidui - Y-H*..F E(Ik Hydro) =10Kcal/mol
Y-H*...0 E(lk Hydro)= 5Kcal/mol
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Y-H*...N E(lk Hydro)= 2Kcal/mol

3. Anh hudng clia Ik hydro dén tinh chat clia cac chat: Ik hydro lamcho
v' Tang nhiét d6 s6i, nhiét d0 néng chady cla cac chat cé Ik hydro liednphadn
toa.
v Giam d0 acid cUa dung dich.
v Tang d0 tan trong dung moi (taiolk hydro lieanphaantd(voui dungmoai)
v" Trong sinh hoc, Ik hydro gitp tao cic cau triic bac cao cho glucid, protid...

Ao /PbH

e 5 i
/SHH4

-100 EHs

-150#_.-

H4

=200
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