Cau 4.34
Y a dung.
Y b dung.
Y ¢ dung.
d. Y dsai vi con c6 MO khéng lién két. Dap an d
Cau 4.35. bap an c

1.2.4.Y 1,2,4 déu dang.

oo w

3.'Y 3 sai vi su phan bd e vao MO khong tuan theo qui tac Klechkowski.
Ghi nhé 1: Sur sap xép cac electron vao cac MO tuan theo nguyén Iy viing bén:

” Cdc electron dwoC sap xép vao cac MO sao cho tong nang lirong cuia phan ti 1a
nho nhat”. Nén ta co hai trirong hop sau:

Goi A la hiéu ning heong cria 2MO (MO; va MO,) ¢ ké nhau. A = /E, —E; /
P la nang luong cap doi 2 electron trén cung mot MO. ( E; < E))

Truwong hop 1: A > P ( da sé cac bai tagp MO trong sach thwong ¢ trirong hop nay)

Céc electron sé sap xép hoan thanh (cép déi xong) ¢ MO ¢6 néing lrong thap sau
do mai sap xep electron vao MO; co nang luong cao hon.

Vi du: Cac electron sé phan bo vao MO:(E1) va MO4(E>) theo trinh tu nhuw sau:

B[] ] [14]

A>P
E

' M (1] (1]
The tu: 1 2 3 4

Truwong hop 2: A <P ( cac bai tgp MO trong sach thuwong it gap truong hop nay)

Céc electron sé sap xép vao cac MOz va MO, sao cho téng sé electron déc than 1a
nhiéu nhat.

Vi du: Cac electron sé phan bé vao MO:(E;) va MO,(E>) theo trinh tw nhw sau:



B | ]
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Thi tu: 1 2 3 4
Ghi nhe 2: So sdanh nang lwong ion hoa giza phan tu va cac nguyén tu tgo thanh
no.
Khi phan tiz bi ion hoa thi electron bi burt ra khoi phan ti trueoc tién la electron co
nang lrong lén nhdt. Do dé néu electron cia phan tiz by birt ra khi ion hda & trén
MO lién két thi 1, ciza phan tir sé 1ém hon I ciia cac nguyén ti tao thanh né.Nguwoc
lai, néu electron cua phan ti bi bit ra khi ion hoa ¢ trén MO phdn lién két thi I
cua phan tir sé nho hon I, cua cac nguyeén tir tao thanh né.

Vi du: Ha (015)2 ——selectron bj buit ra thuge MO Ik
s Ii(Hy) = 1488kJ/mol > 1y(H)= 1312kJ/mol

Vidu: Oz (025%)? (025 ) (020" (m2p™ T2p™)* (map~ 7oz )*(52"™)°
eIecfrle\/ILO(J:)?:;zi)2
— 1;(0y) < 11(0)
Vidu: CN  (025%)? (025")?(02p™) A (m2p™ m2p™)* (m2p” 12p")° (02 ¥)°
electron bi but ra thuéc MO |k
— I1(CN) > I1(C) va I1(N)
Cau 4.36. bap an a

1. Y 1 sai vi bac lién két cia pp MO c6 thé bang khdng, chan hay 1é.

2. Y 2 dtng vi bac Ik caa chiing theo pp MO bang 0.

3. Y 3 sai vi theo pp MO tét ca cac electron cua nguyén tir déu tham gia tao
lien két.

4. Y 4 dung.

5. Y 5 sai vi theo pp MO Ik cong hda tri c6 thé 1a o, T, 8.

Cau4.37.bapana



Céau 4.38. bap an ¢

1. Y 1 sai vi @6 dai Ik Ha™ < H, thi bac Ik Hy” > H, . Theo 1oi giai ta co:
Hy Ho Hy*

Gls* I:I I:l
o [11] [1L] [1]

Bacliénkét 05 < 1 0,5
2. Y 2 dung vi bac Ik ciia CO (10 e hoa tri) 1a 3, con O,(12 e hoa tri) la 2.
3. Y 3 dung.
4. Y 4 sai vi theo pp MO lién két cong hoa tri co thé tao bai sé electron chan hay
€.
5. Y 5 dung.
Cau 4.39.bap anb
H, H, H22'

(o] 15* |:| m
o1s [11] [11]

Bac lien két: 1 0,5 0
Bén nhat Thuante Khong ton tai

Cau 4.40. bap anb
Cau 4.41. bap and
Cau 4.42. Phén tir BN c0 8 electron hoa tri. Bap an a

Gzpzlk

Toopx < Tapy'©
G5

Ik
o [11]

Do A = [Exp - Eczpz] <P (ndng lugng cip doi electron) nén theo nguyén Ii
viing bén, céc electron s& sap vao cac MO : mop® oy’ VA 62p,% 520 cho tong
50 dién tir doc than la nhiéu nhat. Tha tu sap xep electron: 111111



Cau 4.43. bap anc
02" (02")? (025")(02p™)*(map™ T2p™)* (m2p” T2p ) (029" )° —Blk = 2,5; thuén tur
02 (62%)? (525)?(020™)?(m2p® T2p ) (m2p” M2p )2(52p¥)° —Blk =2 ; thuén tix
Oz (025%)% (025)2(020"™)? (2™ T2p™ ) (12p” T2 )*(02p')° —Blk = 1,5; thudn tir
027 (025%)2 (625 )4 (020 )2 (12p® T2p™ )4 (m2p” T2p )4 (52 )° —Blk =1 ; nghich tix
1. Y 1 ding. , ‘ ‘ ‘
2. Y 2 sai vi tu trai sang phai bac lién két giam dan nén @6 bén Ik giam dan.
3. Y 3 dlng. ’ ‘
4. Y 4 sai vi tu tréi sang phai bac lién két giam dan.
Cau4.44.bap anb
NO ( 11 e héa tri) — Blk = 2,5
NO*(10 e héa tri) — Blk = 3
NO*( 12 e héatri) —» Blk =2
Do dai 1k tang dan tic bac Ik giam dan theo trat ty: NO*< NO < NO
Céau 4.45. bap an d
C4c tiéu phan : N2, CO, CN- déu c6 10 electron hoa tri nén bac Ik déu bang 3.
Cau 4.46. bap an d

1. Y 1 dung.
Y 2 dung.
Y 3 sai vi chi ding cho thuyét MO.
Y 4 sai vi chi ding cho thuyét MO.
5. Y 5 dung.

Cau 4.47. bap an c
Khi phén tir dang AB, thi diing tinh bdo hoa cua ppVB giai thich kha nang ton tai.

B wno

Khi phén tr dang A; thi dung pp MO tinh bac Ik giai thich kha ning ton tai.
BeF¢* : Be thudc chu ki 2 nén c6 4A0 hoa tri nén khéng thé tao 6 lién két véi F.

Cay ¢ 4 e hda tri: (04%)? (04s)?> — Bac lien két=0



Cau 4.48. bap an c

C va O thudc chu ki 2 ¢6 4A0 hoa tri nén khdng thé tao 6 1k véi F.

Cau4.49. bapanc

/
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Cau4.50. bapana

H—C=C—H

Khong cuc

(IZI
C"ru
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Céau 4.51. bap anc

O=C=0
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Khong cuc
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Cau 4.52. bap an d
Phén to CH,4 va CO; khong cuc. NH; ¢6 momen ludng cuc 16n hon NFs.

Pt S

N.. /N‘\

7 \% 7 \%
H/ A F \ F
n=1.46 D n=0.24 D

Céu 4.53. bap an a

i
CI/C(“CI - 7 3 7 A A Z / /4

1. Cl C:lai h6asp® — Tudién léch, cd cuc. Y 1 dung

0

g
2. F7"F  C: lai héasp? — Tam giac khong déu, cé cuc.Y 2 sai.

0
f4pm g]ﬂfmm

3. Cli= C - C: lai hoa sp? — Tam giac khong déu, c6 cuc. Y 3 dung.



115.78 pm

4, 1s6.01pm  (C: Jai hoa sp — Dang thang, c6 cuc. Y 4 sai

Céu 4.54. bap an d
Cau 4.55. bap an a

a. Y ading.

b. Y b sai, Ik gita hai kim loai & Ik kim loai.

c. Y csai vi do sy phan cyc ion nén Ik giita kim loai c6 dién tich lén va anion
c6 kich thude 16n ¢d thé 1a lién két cong hoa tri. Vi du: AICIs, MnF7 , Fel,..

d. Y dsai vi néu hop chat c6 chira N va O ma khong c6 H®* phan cuc thi khdng
co Ik hydro.

Cau 4.56. bap an b

1. Y 1 sai chang han khi so sanh do bén NaCl (c6 lk ion) kém hon kim cuong
(c6 1k cong hda tri). Trong lién két hoa hoc ta chia l1am 2 nhom:
Nhom Ik manh : lon, cong hoa tri va kim loal.
Nhém Ik yéu: Lk hydro va Ik Vanderwaals.

2. Y 2 dung.

3. Y 3 dung.

4. Y 4 sai. Vi du Ik cong hda tri gitra kim loai va halogen : AICIs, Fels...

Cau 4.57.bap anb

Duya vao hiéu do am dién cua hai nguyén tir tham gia Ik 16n nhat chon CaF.
Céau 4.58. bap an d

Y a dung.

Y b dung.

Y ¢ ding.

d. Y dsai vi Ik hydro noi phan tir 1am giam nhiét do séi.

Cau 4.59. bap anb

1. Y I dung.
2. Y 2 dung.
3. Y 3sai.

Céau 4.60. bap an d

oo



Y a ding.

Y b dung.

Y ¢ ding.

Y d sai vi tinh thé ion dan dién rat kém, & trang thai néng chay hay dung
dich thi hgp chat ion dan dién manh.

o0 oW

Cau4.61. bapana

Vi cac cation c6 ban kinh khéac nhau ta diing ti s6 g/r dé so sanh tac dung gay phan
cuC cua Ccac cation:

cung nhém IA — Z|— R| Dang electron— Z1—R |

» A

Bankinh: 1K' >uNat >  SLi* > ,Be
bién tich: 1+ 1+ 1+ 2+
qlr o ks <00 Urnas < ris < 2/rBe 2+

— Téc dung gay phan cuc cation ting dan: 3<2<1<4

Cau 4.62 .Pap éan a

Cac nguyén té co6 d6 am dién tang dan theo ddy sau: K < Mg < Al<B < Cl
Duya vao hiéu do am dién cua hai nguyén tir tham gia lién két.

BCl; ¢6 hiéu do am dién |Cl - B| nho nhat nén tinh cong héa tri nhiéu nhat.
KCI c¢6 hiéu @6 am dién |CI - K| 16n nhat nén tinh ion nhiéu nhat.

Cau 4.63. bapana

a Ya dung. So sanh d6 ion cua cac cap sau:
*FeCl, : qfr = 2/ rrep+ ; FeCls: g/r = 3/rrez+ 0O Fregs < Mreo+ —2/Trep+ < 3/Tres+
— Tinh ion: FeCl, > FeCls3
*Fe?* : 35?2 3p®3d® (14 €); rrepr =0,72 A
Mg?*:2s%22p®  (8e) ; rmge+=0,664
Hai cation nay c6 cung dién tich va ban kinh gan nhau nén ding cau hinh
electron so sanh — Tinh ion : MgCl, > FeCl;
Céch khac : Dua vao d6 am dién : Mg < Fe — Tinh ion: MgCl;, > FeCl,
*Ca?* : 3523p° (8e) ; rcaz+ = 0,99 A
Hg?* : 5s?5p%5d*® (18€) ; ruge+ = 1,104



Hai cation nay c6 cung dién tich va ban kinh gan nhau nén ding cu hinh
electron so sanh — Tinhion : CaCl, > HgCl;
Céach khac : Dua vao do am dién : Ca < Hg ta c6 két qua nhu trén.

Cau 4.64. bap and

Ghi nhg 3: Xét hop chdt tgo thanh tir kim logi va phi kim, khi s phan cuc
ion tang thi nhin chung mgng tinh thé cia chlng sé chuyén tir cau tric phoi
tri ( luc Ik theo cdc hwréng trong khong gian 3 chiéu 1a ion- céng hoa tri)
sang cau trac ép (lec 1k trong 1 16p tirc khdng gian 2 chiéu 1a céng hoa trj -
ion, Ik gizza cac 16p 12 Ik yéu: vanderwaals hay IkHydro ). Khi tac dung phan
cuC cua cation manh hon niza thi cdu trac I6p khéng bén va cdu trdc mach
sé duoc hinh thanh (luc Ik trong 1 mach la céng héa tri - ion, Ik theo hai
huéng con lai trong khdng gian 1a 1k yéu: vanderwaals hay Ik Hydro)

Chiéu tang dé phan cuc ion >
D¢ bén mang tinh thé |, Tewi | Trong chay |

»
»

Cau trac phéi tri Céu trac 16p Cau tric mach
CaF, Cal,
MgF2 MgC|2 BeC|2
FeF, FeCl, , FeBr;, Fel,
Bai tap:

Ca®* : 3s23p°® (8€) ; rcar+ = 0,99 A

Cd?* : 4524p%4d™° (18€) ; Fears = 0,97 A
Hai cation nay co6 cung dién tich va ban kinh gan nhau nén ding cau hinh
electron so sanh — Tinh ion: CaCl, > CdCl,

Do CaCl, ¢6 sy phan cyc ion it hon CdCl; nén mang tinh thé CaCl, bén
hon . Mang tinh thé CaCl, c6 cau tric phdi tri nhu sau:




CdCl, do phan cyc ion nhiéu hon so v6i CaCl, nén mang tinh thé CdCl, kém
bén hon. Mang tinh thé CdCl, thudc cau trdc [6p nhu sau:
- . cadmium (II) chloride

— CaCl; ¢6 nhiét do ndng chay 772°C cao hon nhiét do néng chay cua
CdCl, 1a 568°C .

Cau 4.65. bap an ¢
Bén kinh c4c anion taing dan : F- < ClI" < Br< |~ — anion bi phan cyc ting dan.
Céu 4.66. bap an d

1. Y 1 dung. Dya vao d6 am dién cua kim loai nhom I1A tir trai qua phai giam
dan nén tinh kim loai ting dan — tinh ion ting dan .

2. Y 2 dng. Tur trai qua phai cation ctia Vanadi c6 dién tich dwong giam dan
tire ban kinh tang dan nén ti s6 g/r giam — tac dung gay phan cuc caa cation
giam — sy phan cuc ion giam — tinh ion tang.

3. Y 3 sai vi di tir trai qua phai cac nguyén tb Li, B, C, N cung chu ki 2 ¢6 do
am dién tang dan nén hiéu do am dién cua chdng véi O giam dan — tinh
cong hoa tri tang dan, tinh ion giam dan.

Cau 4.67.bapana

Céu 4.68. bap an ¢

Y a sai.

Y b sai, vi NH3 c¢6 d6 tan trong nuéc: 89,9 g/ 100 g H,0 & 0°C.
Y ¢ dung.

Y d sai vi lién két hydro con c6 ¢ pha khi va long.

oo o
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Cau 4.69 bapanb

Lone pair
/

H3C L \H N /Hydrogen bond

o
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H CHx

S
i CH,

Hydrogen bonding in methanol

Cau 4.70. bap an c

Cau4.71. bap anc

Do H,0 c¢6 Ik Hydro nén nhiét o sbi cao bat thuong so véi cac hop chat con
lai. T H,S |, HoSe , HoTe do khoi luong tang nén tuong tac khuéch tan tang
lam tang nhiét do soi.
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Cau4.72. bap anb

Do NH;s va H,0 déu c6 Ik Hydro, nhung HO tao nhiéu Ik hydro va bén hon
so v6i NHs nén nhiét do soi cac chat tang dan : H,S < NH; < H,0

Cau 4.73. bap an d

Xeét su tuwong tac gitra CAC phan tir:

BaCl, c6 Ik ion nén nhiét do sdi cao nhét so véi cac chat con lai.

HBr, HCI, H; c6 tuong tac Vanderwaals, theo trat tu cac chat cd khéi luong
giam dan nén tuong tac khuéch tan giam dan nén nhiét do soi giam.

Cau 4.74. bap an d

1. Y 1 dtng vi ban kinh anion ting dan: F- < CI'<Br < I
— Chiéu dai Ik ctia cac hop chét ion theo chiéu tir trai qua phai tang.

— Ning lugng mang tinh thé ion giam.
— Do bén mang tinh thé ion giam — Nhiét do nong chay giam :

NaF (993°C) > NaCl (801°C) > NaBr (747°C) > Nal (661°C).

2. Y 2 ding.

Céc cation Ca?*, Fe?*, Hg?* c6 cung dién tich, ban kinh gan nhau nén xét
cau trc electron hoéa tri:

Ca?*: 3523p® — ¢6 8 e hoa tri — tac dung gay phan cuc CI° yéu nhit

— mang tinh thé CaCl, bén nhat — nhiét d6 ndng chay 772°C.

Fe?*: 3523p®3d® — c6 14 e hda tri — tac dung gay phan cuc Cl manh hon
Ca%*— mang tinh thé FeCl, kém bén hon — nhiét d6 néng chay 677°C.
Hg?*: 5s5%5p®5d° cd 18 e hda tri — tac dung gay phan cuc Cl- manh nhat
— mang tinh thé HgCl, kém bén nhat — nhiét d6 nong chay 276°C.

3. Y 3 dung vi theo chiéu tir trai sang phai V (Vanadi) ¢ dién tich duong
tang dan nén ban kinh cation cia V giam dan — q/r ting — tac dung
gay phan cuc Ién anion CI" manh dan — mang tinh thé kém bén — nhiét
d6 nong chay giam dan.

4. Y 4 dung.

RbF 1 hop chét ion dién hinh — mang tinh thé ion bén (luyc tuong tac
giita cac tiéu phan 1a lyc ion) — nhiét do ndng chay cao nhat so véi cac
chét con lai.

NHj;, CO; , He — mang phan tu (luc tuong tac giita cac tiéu phan 1a
Vanderwaals, Ik Hydro) nén kém bén hon mang ion.



Do NH; ngoai Ik vanderwaals con cé Ik hydro nén nhiét @ ndng chay NH; cao
hon CO; va He (CO; va He chi c6 tuong tac khuéch tan trong thanh phan luc
Vanderwaalas).

He c6 twong tac khuéch tan yéu nhét do c6 khéi luong nho nhat, nén nhiét do ndng
chay He 1a nho nhat.

Cau4.75.bapanb
Xeét luc tuong tac gitta cac phan tur sau:

NH; : Ik hydro, Vanderwaals

NH; SO; CO; He
Cuc tinh co cé khéng khéng
Khoi lugng phan ti 17 64 44 4
Tuong tac dinh huong  ¢o (Ik hydro) co 0 0
Tuong tac cam urng cé cé 0 0
Tuong tac khuéch tan co co co nho nhat

—Luyc tuong tac giita cac nguyén tir He yéu nhat nén kho hoa long nhét so véi cac
chat trén.

Cau 4.76. bap an b

a. Y asai vi ngoai hop chat ion thi cac hop chat cong hda tri cd cuc manh hay
tao dugc Ik hydro véi nude déu co kha nang tan tot trong nudc.

NaCl NH; HCI CeH12,06
Lién két ion CHT CHT CHT
Lk hydro véi nudc khéng co khong cé
Do tan[g/100g H,0]20°C 36 702 70 83

b. Y b dung vi du nhu: ruou methanol, ruou ethanol, NH; ...

c. Y csai.

d. Y d sai vi hop chat c6 nang lugng mang tinh thé Uy, nhé thi ¢ kha nang tan
tét trong nudc.



HGP CHAT ION Un[kJ/mol] Do tan [g/100g H.0] & 20°C

NaF 924 4,06
NaCl 788 35,9
NaBr 751 90,8
Nal 704 178

Cau 4.77. Nudc la dung moi ¢6 cuc nén chét tan tao duoc 1k két Hydro véi nude
hay c6 cuc cang manh thi c6 kha nang tan trong nudc cang nhiéu. Pap an a

in Dimethyl Ether (CH,0CH,)

Ce H1q Practice - Predict the Molecular Geometries c H OH
2" '5

C=2(de") = 8e- T T 4 Electron Groups on C

=il ) soe. H_(l:_c}_“:_H 2 Lone Pairs on O

0=6(1e”) =6e~
Total = 20e~
.)' JI
Shape on each C = Tetrahedral
Shape on O = Bent E ! |Iailii

Khong cuc Co cuc Tao 1k Hydro v&i nudce

@ S

Cau 4.78. bap an b

Cac phan tir khong cuc: CO,, CCly, CS; No. ‘
Cac phan tir c6 cuc: NHs , NO, , HCl — ¢6 kha nang tan nhiéu trong nudc.

Cau 4.79.bap anb

a. Y asai vi CO; phan tir khong cuc nén tan rat it trong nude (dung moi co
cuc) trong khi d6 SO; ¢ cuc nén tan trong nude nhiéu hon COx.
b. Y b dung.
c. Y csai.
d. Y dsai. CO; tuy c6 Ik c6 cuc nhung momen ludng cuc ciia phan tir bang
khong nén kho tan trong nudc.
Cau 4.80.

a. Y adung
b. Y b dung vi toluen 1a phan tir khong cuc nén it tan trong nudc.
C. Y c dung.



Diethyl ether
d. Y d dung.
Vi du: Methanol, ethanol .. tan v6 han trong nudc.
— Cau d mudn sai phai sira thanh : Céc chat tao Ik hydro voi nudc thi ludn
tan v han trong nudc.



