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Céu 1 (2,5 diém): Cau tao nguyén tir. Phan #ng hat nhan. Dinh luat tuan hoan
Mo hinh Bohr dugc sir dung dé tinh nang lugng cho cac hé mot hat nhan va mot electron:

22

By =Ry —

n

Vi Ry 1a hing sé Rydberg, Ry = 2,179.108 J; Z 1a dién tich hat nhan va n 1a sé luong tir
Str dung mo6 hinh Bohr nay hay:

1. Tinh ning luong electron nam trén orbital 2p trong nguyén tir hydrogen
2. Tinh ning luong can thiét dé kich thich electron tir orbital 1s 1én orbital 2p trong nguyén tir

hydrogen.

3. Tinh nang lugng ion héa thir hai cua nguyén tir helium (He).

4. Tinh tan s6 tng voi vach « trong dai Lyman ciia nguyén tir hydrogen (g v6i bude chuyén
khi electron chuyén tir 2p vé 1s)

5. Supernova E0102 -72 1a mot hanh tinh cach trai dat khoang hai trim nghi ndm 4nh sang,
nguoi ta tin rang hanh tinh nay c6 lwong oxygen gip hang ti 1an trén trai dat. Nhiét do tai d6 rat cao,
¢& hang triéu Kelvin, cic nguyén tir oxygen bi ion hoa thanh O”*. Hay tinh tdn sé cua buc xa tuong
{ing v&i bude chuyén o trong dai Lyman cho ion O™,

6. Mot nguyén t6 khac ton tai trén Supernova E0102 -72 ¢6 ham lugng 16n hon oxygen, tan s6 bic
xa twong ing véi budc chuyén o trong dai Lyman v = 2,47.10" Hz . Hay x4c dinh nguyén t6 nay.

Caul Huwéng din giai Piém |
1 Electron nam trén orbital 2p, nén n=2
2 0,25
E,=-2,179.107" % =-5,45.10"J
5 2 42 0,5
AE =E,—E =-2179.10" (1—2 —1—2) =1,634.10"J
2c 1
3 Ning luong ion hoéa thir hai cua Helium 1a ning lwong can thiét dé tach
electron ra khoi hé He™ ¢ trang thai co ban
-18 22 -18 015
losie =B, =—(-2,179.10 ) =8,716.10™3
4 & 163410
y="=2""_2-24710"Hz
h 662610 0,25
5 Budc chuyén o cua O’ ¢6 ning lugng 1a
15,8 & _
AE=E,-E =-2,179.10 18(?—1—2) =1,046.107%) 0.25
Tan sd birc xa cta vach «
& 1,046.10™"
=2 =" —1479.10" Hz
"“h 6626107 0.25




Caul

Hu’o’ng dan gidi

Piém \

Goi s6 dién tich hat nhan ctia nguyén t6 can tim 1a Z, ta co:

z* z°

6,626.10*.2,47.10" =-2,179.10" (———) Z =10

Nguyén t6 can tim 13 Ne

0,5

Céu 2 (2,5 diém): Céu tao phan tir. Tinh thé

1.

a) Hay vé cac cau trdc Lewis cua dinitrogen oxide (N,O)
b) Tinh dién tich hinh thuc trén moi nguyeén tu, tir do chi ra cau tric hop Ii nhat.
¢) Thuc nghiém do dai cac lién két sau day:

N-N
167 pm

N=N
120 pm

N=N
110 pm

N-O
147 pm

N=0
115 pm

Do dai lién két N — N trong N,O 1a 112 pm va do dai lién két N — O la 119 pm. Két qua thu dugc
& cau (b) c6 phu hop véi sb lieu thuc nghiém khong?
2. Mubi fluoride (F) cua kim loai R ¢6 cdu truc lap phuwong voi hang sé mang a = 0,62 nm,
trong d6 cac ion kim loai (R™) ndm tai cac vi tri nat mang cta hinh lap phuong tim dién, con céc ion

fluoride (F") chlém tét ca cac héc tir dién. Khéi luong riéng cua mubi fluoride 1a 4,89 glem®.

a) V& cau tric té bao don vi (6 mang co s6) cua mang tinh thé fluoride?
b) Xac dinh cong thirc phan tir tong quat cia mudi?
¢) Xéc dinh kim loai R? Cho N = 6,023.10%; Mg= 19 g/mol.

Cau 2 Huwéng din giai Piém |
1 a) N,O c¢6 3 cau trdc cong hudng chinh:
N—N—O - N—N—o - N—N—o 0,5
(a) (b) (c)
b) Bién tich hinh thuc trén mdi cau tric
S ) 0 41 -l 2+ 4l 0,25
—N—Q: - : NEN—QZ - !\!—NEO:
() (b) (c)
- Cau trac (a) va (b) ¢6 dién tich hinh thirc “toi da” 1a 2, con cAu tric (c) c6
dién tich hinh thiic “t6i da” 1a 4 nén céu trdc (a) va (b) hop 1i hon cu tric (c). | %2
Tuy nhién, trong cau truc (b) dién tich hinh thic -1 trén O la nguyén tir ¢6 d6
am dién lon hon N nén cau truc (b) la cau truc hop li nhat.
¢) Trong N2O d6 dai lién ket N — N 1 112 pm nam nira lién két doi (120 pm)
va lién ket ba (110 pm). D¢ dai lién két N — O 1a 119 pm nam gitra lién ket | 0,25
don (147 pm) va lién ket d6i (115 pm), khong c6 bang chuang ve lién két ba N
— 0. Vay céc ket luan ¢ b) cau trac cong huong (a) va (b) 1a hop li nhat 1a phu
hop véi thuc nghiém.
2 O mang co so:
0,25




Cau 2 Huéng din giai Piém |

G

-S6ion R™: 8x=+6x==4
8 2

Trong mdt 6 mang:

-Sdion F: 8x1=8 0,25
-bé dam bao v€ mat trung hoa dién tich thi: 4xn=8x1 = n=2
— ion kim loai Ia R*

Vay trong 1 6 mang co s& ¢o 4 phan tur oxit c6 dang RF,. 0,25
Khoi lugng riéng fluoride tinh theo cong thire:
4)(&
D= 6,023.10%
= eesl
a
3 23 —7 23
= My, = Dxa ><64023.10 _ 4, 89><(0,620.1(;r )x6,023.10 175,48 0,25
= M, =175,48-19x2=137,48 (g/mol)
Vay kim loai R 1a Ba
Muoi fluoride la BaF,. 0,25

Ciu 3 (2,5 diém): Nhiét hoa hoc. Can bing trong pha khi

1. Khi methane (CH,) thuong dugc st dung 1am khi dbt dé cung cap nhiét cho muc dich dan
dung va mot s6 muc dich cong nghiép. Tinh nhiét o 16n nhét (theo d Kelvin) ma ngon Itra cé thé
dat dugc khi d6t chay methane bang oxy khong khi ¢ 1,0 atm. Biét methane va khong khi c6 nhiét
d6 ban dau déu 1a 298 K, khong khi duoc 1dy dé luong oxygen phan tng vira di véi methane.

2. Thach cao nung (CaS0,4.1/2H,0) duoc san Xuét béng cach dé hidrat hoa mot phén thach cao
song (CaS0,.2H,0) trong 16 nung & 400K:

3

Caso,.2H,0,, — CaSOA.% H,0) +5 H:04 *)

a) Tinh A H°(theo kJ.mol ™) ciia phan tmg (*) tai 298K va 400K.

b) Ning lugng can thiét dé thuc hién phan tng (*) duoc cung cip boi qué trinh ddt chdy khi
methane bing oxygen khong khi. Tinh khdi luong thach cao nung (theo kg) thu dugc khi sir dung
1,00 kg khi methane lam nhién liéu cho qua trinh nung thach cao.

Biét khong khi duoc 14y vira di cho phan tng ddt chay, thach cao song va hdn hop khi dugce dua vao
10 nung & 298K, thach cao nung va khi di ra khéi 10 nung c6 nhiét d§ 400K, hi¢u suét cta 1o nung la
80,0%.

Cho biét

+ Khong khi chi gdm N, va O, ¢6 ti 1& s6 mol twong tng 13 4:1.

+ San pham dbt chay methane 13 CO, va hoi nudc.

+ Cac gia tri nhiét dung khong phu thude vao nhiét do trong khoang nhiét d¢ nghién ctru.

+ Nhiét hinh thanh chuan (A, Hg,) va nhiét dung dang 4p (C?) ciia cac chat ¢ 298 K dugc cho
trong bang sau:



H,0(K) | Ox(k) | Nyk) | CO,(K) | CH,(K) | CaSO,.2H,0 | CaSO,.1/2H,0(r)
(n

Af H§98
(kd.mol %) 0 0 -393,51 | -74,81 -2021,00 -1575,00

241,82

CO
OKimorl)| 3358 | 2936 | 2913 | 3711 | 3531 | 186,00 120,00

Cau 3 Hwéng din tra loi Pi¢m

CHj (k) +20; (k) —> CO; (k) +2H,0 (k) i
Coi qua trinh chay nhanh t61 mure chua c6 trao doi nhiét voi moi truong bén ngoai,
tuc 1a qua trinh chay la doan nhiét. Ta c¢6 so do

Ban dau Q= AH =0 Keét thuc

v

CHy(Kk): a mol CO,(k): a mol

0,5
0, (K): 2a mol H,0O (k): 2a mol

Két thuc
AH, AH,
CO,(k): a mol

H,0 (k): 2a mol

Theo dinh ludt Hess: AH,+ AH,=0
AH1 = Ar Hgga = (Af Hggs(coz) + 2AfH298(H20k) _AfH(2)98(CH4) - 2AfH298(02)

=-393,51 + 2.(-241,82) — (-74,81) — 2.(0) = -802,34 (kJ.moI'l)
Ta co:

aA Hye+a(Coco,y +2C) 1 o +8C o, (Tra —298) =0
_ 0 3
— Tmax = 298+ (A, ) =298+ 802,34.10 =2676,64K | 0,5
(Co(eon +2Com0 +8Csum, 37,11+2.33,58+8.29,13
Nhiét do 16n nhat ma ngon ltra c6 thé dat dugc 1a 2676,64 K




3
+ > H,0y, ()

a) Entanpi chuan ctia phan tmg: CasS0,.2H,0,,, — CaSO4% H,O,

3
A|r Hggs = AfI_Iggs(c:as,q.1/21420) +EAfH298(HZO) _AngQS(CaSO4.2H20)
=-1575,0 + 3/2.(-241,82) — (-2021,0) = 83,27 (kJ.moI'l)
*Tinh A HY,
AHjy= AHj, + AC (400—298).10°
3
AC, :Cp(CaSO4.1/2HZO) +§Cp(HZO) _Cp(CaSO4.2HZO) =120,0 + 3/2.33,58 — 186,0 = -15,63
(J.molt.K™)
AH,= AHY, + AC,(400-298).10° = 83,27 -15,63 (400 — 298) .10° = 81,68 0.5
(kJ.mol™)
b)
Xét chu trinh sau cho 1 mol CaS0,.1/2H,0

[CaSO4.2H20(r)]298 A—HO) [C&SO41/2H20(I‘) + 3/2H20(k)]400 K

\A‘Hl / AH,
[CaS04.2H,0 (r)]a00

AH® = AH, + AH, = C_ .0, 1,0 (400—298) + AHj,

= 186.10° (400-298) + 81,68 = 100,65 (kJ)
* Xét chu trinh sau cho 1 mol CH,

[CH4 k) + 202 (o + 8Nz 208 —2 5 [COgz + 2H20¢ + 8N2 (olaoo K
AH; AH,
[COz() + 2H20) + 8N2 (k]208 K
AH =AH; +AH,
AH3 = Anggs = (AngQS(COZ) + ZAfH(Z)QS(HZOk) _AngQB(CHA) - 2Angga(oz)
=-393,51 + 2.(-241,82) — (-74,81) — 2.(0) = -802,34 (kJ.mol™)
AHE(C,?(COZ) +2Cg(H20)k +803(N2))(400—298) = (37,11 + 2.29,36 + 8.29,13).10
$(400-298) = 34,41 (kJ)
AH = AH, + AH, =-802,34 + 34,41 = -767,93 (kJ)
- Nhiét téa ra khi dot chay 1,0 kg khi metan la:
m 1000 4

Q= |AH|— =767,93.—— =4,8.10"(kJ)

] 16 16
- Khoi lugng thach cao nung thu dugc khi str dung 1,0 kg metan lam nhién li¢u la:
4,8.10°

=55,32.10° (gam) = 55,32 (k 1,0
100,65 (gam) (ko)

m = 145.0,8. Q. 145.0,8.
AH

Ciu 4 (2,5 diém): Pong hoa hoc (khong cé co ché)
Cho phél’l l']fl’lgl SOZC|2 — SO, + Clz

Nguoi ta tién hanh nung néng 0,1 mol SO,Cl, & 600K trong binh phan tng c6 dung tich 1 lit
va do 4p sut cia hdn hop cac chét trong binh thi thu duoc cac sb lidu thuc nghiém sau:

T (gio) 0 1 2 4 8

P (atm) 4,92 5,67 6,31 731 8,54

1. Xac dinh bac cua phan tng.
2. Tinh hang s6 toc d¢ va thoi gian ban phan trng ¢ 600K.
3. Tinh é&p suat trong binh sau khi tién hanh phan ting 24 gio.



4. Néu tién hanh phan ng v6i cung lugng SO,Cl; trong binh trén ¢ 620K thi sau 2 gio, ap
suat trong binh 1a 9,12. Tinh hé s6 nhiét cia phan Ung.

Cau4 Huéng din giai Piém |
Gia str phan tng 1a bac 1 —Phuong trinh dong hoc k = T In ) 0,25
(P, 14 4p suét cia SO,Cl,6 thoi diém ban dau, t 13 ap suat ciia SO,Cl, tai thoi diém
t)
802C|2 = SOZ + C|2
t=0 Po 0 0
phan ung X X X (atm)
t P,—X X X ’
— Prgnnhop = Po + X; P =Py —X=2P, — Pyh. Ta c6 bang s li¢u sau : 0,25
t(h) 0 1 2 4 8
P, (atm) 4,92 5,67 6,31 7,31 8,54
P (atm) 4,92 4,17 3,53 2,53 1,30
Thé cac gia tri vao phuong trinh dong hoc, ta co :
1,492 4 1, 492 .
k=7n i 0,1654h k, =525 =060 0.5
k= 2in392 _ 16630 K, =S92 _ 16640
4 253 8 13 0.25
Vi k; = ky = k3= k4 = Phan ung trén 1a bac 1 ’
2 - k, +K, Zk3+k4 — 0.1660h""
0,25
t, =M _069L_ 41753
> k01660
3 t = 24h 0,5
P =P, =4,92e"%%=0,093 atm =P, — x = x = 4,827 atm
Vay ap suat trong binh: Py, = P, + X =9,747 atm
4
O 620k:
nRT 1. 2.62
P, = _ 010082620 _ 5,084atm; P =1,048atm
Vv 1
k= 1 n >.084 =0,7895h™" 0,5
2 1,048
Ks20 620 —600 K
Tacod: ¢ =y———=>y=[2=2181
Ksoo ! 10 Koo 0.25

Ciu 5 (2,5 diém): Can bing acid — base va can bang it tan

Lactic acid (CH;CHOHCOOH) duoc hinh thanh trong cac co bap trong quéa trinh hoat dong
cudng do cao (trao ddi chat ki khi). Lactic acid 1a don acid (ki hiéu HL) c6 hang s6 phan li acid 1a
Ky = 1,38.10™. Trong mau, lactic acid duoc trung hoa bang phan tng véi ion HCO3'. Cac hang sé
phan li acid cia H,CO; 1a: K= 4,47.107 va K= 4,68.10™,

1. Tinh pH trong dung dich HL c6 ndng d6 3,00.10° M.

2. Tinh gié tri cua hing sb can bang cua phan wng gitta lactic acid va ion HCOy'.



3. Thém 3,00.10° mol lactic acid (HL) vao 1 lit dung dich NaHCOj3 0,024 M (b6 qua su thay
dbi thé tich khi thém HL vao dung dich, HL trung hoa hoan toan).

a) Tinh gia tri pH trong dung dich NaHCO; trudc khi HL dugc thém vao.

b) Tinh gia tri pH trong dung dich sau khi thém HL.

4. Trong mau cua mot nguoi dang c¢6 pH = 7,40 va [HCO;3'] = 0,022M. Khi nguoi nay hoat
dong voi cudng d6 cao thi hinh thanh thém lactic acid (HL) 1am cho pH trong mau giam xudng va c6
gia tri 12 7. Tinh s mol lactic acid (HL) d duoc hinh thanh trong 1 lit mau cia ngudi nay.

Hudéng din
Cau4 Huéng din tra 1oi Diém
HL —H" +L° Ky =1,38.10"
H0 —==H" +OH" Kw=1,0.10"

1 Do Ky,. CyL >> Ky — bod qua sy phan li cua H,O
HL — H"'+ L Ky =1,38.10"
Co 3,00.10°
[1 3,00.10°—x X X
X2
——~ _-=13810"
3,00.10° — x
— x=5,78.10"M —[H]=x=5,78.10" M —pH = 3,24 0.5
2 HL +HCO; ==H,CO; +L" K =7
K = Ky Kyt = 1,38.10% .(4,47.107)" = 308,72 = 10%* 0.5
3 a) pH cua dung dich NaHCO; trude khi thém HL:
HCO5 ludng tinh 0,5

pH =

b) pH ctia dung dich NaHCO5 sau khi thém HL
HL + HCO; —— H,CO; +L°
Bandau 0,003 0,024
Sau - 0,021 0,003 0,003
TPGH: HCO;3, H,CO4, L
0,021

He¢ dém: pHsobd ~ pK,+lg—-=6,35+0,85=7,2~7
0,003

pKal '; pKaZ — 8, 34

Bao toan dién tich:
[H'T +[Na]=[L] + [ HCO;] + 2[CO5™] + [OH] ~[L7] + [ HCO3] + [OH]
(pH ~7,2 nén [CO5%]<< [ HCO51)

—>[H'1=6,38.10° M —pH ~7,2 0.5
4 Mau c6 pH = 7,40 —[H*] = 4,0.10° M; [HCO;] = 0,022M
. _ -8
- [H*][HCO; ] L [H.CO= 4,0.10 .0,_(7)22 _ 0.00297M
[H,CO;] 4,47.10
—[HCO37 + [H,CO5] = 0,022 + 0,00197 = 0,02397 ~0,024 M (1)
MaucopH=7
[HCO,] K

— Sa1 _4 47 hay [HCO5] = 4,47.[H,CO
[H,CO,1 [H'] 2y [HCO; ] =447.17,CO4

Tir (1) —[HCO37] = 0,0196 M va [H,CO5] = 0,0044 M
6 mol HL thém vao méu = An(HCO; ) =0,022-0,0196 = 2,4.10° mol. 05




Céu 6 (2,5 diém): Phan &ng oxi hoa — khir. Pin dién (khdng lién quan dén phitc chat)

Thé E cua pin:  HgylHY.Bryy IKBr 0,1M | KC1 0,1M | Hg2C|2 (I'Hg(l)’ phu thuoc tuyen tinh theo
nhiét do: E=a—bT, trong d6a=0,1318 Vvab=1,58.10" V.K™. Tai nhiét d6 xac dinh, thé chuin

E° =0,799 V va thé dién cuc calomen trong dung dich KC1 0,1M E__ =0,3335V.

HgZ* /Hg CI~,Hg,Cl,/Hg

1. Viét cac nira phan ung trén cac di¢n cuc va phan ing téng cong ung voi hai electron trao doi.

2. Tinh hi¢u g nhiét chuan A,H°ctia phan tng trong pin va tich s6 tan cua Hg,Br, tai 25°C,
Cau 4 Hudéng dan tra 1oi Piém
Céc nura phan ung trong pin
Catot: Hg,Cl, + 2¢ —»2Hg + 2CI’
Anot: 2Hg + 2Br" —Hg,Br, + 2°
Phan tng trong pin: Hg,Cl, + 2Br —Hg,Br, + 2CI°
2 Thé cua pin duogc tinh:
E=E+ nBr] —E'— SE"=a-bT

nF [CI]?
Ning luong Gibbs chuin cta phan tng:
A,G° = —nFE® = —2.96485.(0,1318—1,58.10 °.298) = -24,525.10" J.mol ™ 05
Tir biéu thirc:
poo AH AST, dBT_AST_ L As0=bnF
nF nF dT nF

—> A, S° =-1,58.10°.2.96485 = -3,05 J. K ".mol ™
> AH®=AG°+T.AS® =-24,525.10% + 298.(~3,05) = —24,434.10° J.mol™
Tur biéu thic E=E,-E. - E.=E,-E
=0,3335-(0,1318-1,58.107°.298) = 0, 2064V 05

0 0,0592 - 0 0,0592 K
Br,H,Br,/Hg  —HgZ'/Hg lg[Hg, :EHgé*ng+ 2 9 [Br ]

0,0592, K
g

1,0

Br~,Hg,Br,/Hg

- — K =9,544.10% 0,5

—0,2064 =0,799 +

Cau7 (2,5 diém): Halogen. Oxygen — Sulfur
Cho so @6 chuyén hoa cac chat tir sulfur (S) nhu sau:

NH,
C————>D+L

E
G+F
L CCly,
0, . 0,00
2 ; 2
S A Xt V’) 05 4 B
NH;
m% NH; (1:
H

K

Khi thiy phan hoan toan cac chat C, E va G, thu dugc cac dung dich acid va khéng thay khi
thoat ra. Thém dung dich Ba(NO3), du vao cac dung dich trén déu thu duoc két taa tring X. Loc két



taa X, thém tiép dung dich AgNO; du vao nudc loc, lai thu duoc két tua tring Y. Di véi chat E va

G, ti 1€ khoi lwgng ket tia X va ket tua Y (—X] déu la 1,624; con doi véi chat C, ti 1€ trén 1a 0,812.
m

Y

Cho dung dich Ba(OH), du vao dung dich sau khi thiy phan cua cac chit D, H va K déu thay
c6 két tua trang tao thanh, khong tan trong acid manh va cé khi NH; thoat ra. Ham luong phan tram
vé khdi luong N va S trong cac chét sau lan luot 1a: trong chat D 14 29,16% va 33,33%; trong chat H
la 14,43% va 32,99%; trong chat K 1a 24,56% va 28,07%. Trong cac chat D, H va K, mdi phan ti chi
chua 1 nguyén tu sulfur.

1. Xac dinh cdng thuc cua cac chat.

2. Viét phuong trinh héa hoc cua cac phan tng trong so dd.

Huwéng dan chim

Cau7 Noi dung 25d

1 Chat A Ia SO,, chét B 14 SO;. 0,5
- Xdc dinh cac chdt C, G:

Khi thiy phan hoan toan cac chat C, E va G thu duogc cac dung dich
axit va khong thay khi thoat ra. Thém Ba(NO3), du vao cac dung dich
trén déu thu dugc két taa tring X — két tia X 1a BaSO, — trong céc
chit nay c6 S, khong cé chua C.

- Kéttaa Y la AgCl.

m
Tutilé (—XJ=1,624 —trong E, Gtilé ng: ng =1:1
m

Y

Goi cong thuc cua G la S,O,Cly ta c6: 6x —2y —x =0 — 5x -2y =0
— x:y = 2:5 — cong thirc cua G la S,05Cl,

Tu phan tng SO; + CCly; — S,05Cl, + F — cong thirc cua F la COCl,

; L atb g qa | M -
Chét C c6 S*™, ti l¢ (—X] =0,812 — trong C, ti & ng: ngy = 1:2
m

Y
— cong thirc cua C la SO,Cl, 0,5
- Xdc dinh cac chdt D, E, H, K:

Dung dich thuy phan cua cac chat D, H, K khi tac dung véi Ba(OH),
déu thay cd két taa tring tao thanh va khi NHj thoat ra — trong D, H,
K c6S®vacoN?3

- Ham Iuwong N va S trong D 14 29,16 va 33,33% — ti [¢ ny: ng = 2: 1.

- Ham lugng N va S trong H 13 14,43 va 32,99% — ti 16 ny: ng = 1: 1.

- Ham lugng N va S trong K 13 24,56 va 28,07% — ti 16 ny: ng = 2: 1.
Goi cong thuc cia D 1a SN,O4Hy:

32 6. x 2 nr .
Mp= ———.100=96; trong D c6 S*® va c6 N — cong thic cua D la

0,5




SO,Cl, + 2NH; — SO,(NH,), + 2HCI — L 1a HCI
Chit E ¢6 S™, ti 16 ng: ng = 1: 1; SO; + HCl — E Suy ra cong thic
cua E la HSO4CI.
Goi cong thuc cta H la SNOH,:
My = i.lOO =97 trong H c6 S vaco N®
32,99
— Co6ng thirc cia H 1a NH,SO3H.
Goi cong thuc cia K 1a SN,O4H,:

2
My = 3—.100 =114: trong K ¢6 S*® va co N
8,07 05
— Cong thire caa K 18 NH,SO3NH,. ’

.S+0, > SO,

. 250, + O, — 2S03

. SO, + Cl, — SO,Cl,
. SO,CI, + 2NH3; — SO,(NH,), + 2HCI 0,5
. 2503 + CCl4; — COCl,; + S,05Cl,
. SOz + HCI — HSO,CI

. SO3 + NH3 — HSO3NH,

. SO, + 2NH; — H,NSO3NH,

O N O O b W DN -

Cau 8 (2,5 diém): Pai cwong hiru co (quan hé giira cau tric va tinh chat)

1. Dya trén cau tric phan tir, so sanh va giai thich d6 bén twong di gitra cau dang xen ké va
cau dang che khuat cua phan tir etan

2.

a) Ve cau trGc cua 1,3-diazole (imidazole, C3H;N,), anion imidazol-1-yl, cation imidazolyl, 1,3-
oxazole (oxazole, CsH;NO) va 1,3-thiazole (thiazole, C3HsNS). Cau triic nao thom?

b) Sap xép imidazole, 1,3-oxazole and 1,3-thiazole theo chiéu giam dan nhiét d6 soi, t°nc, giai thich?

¢) St dung céu trdc viét qua trinh ion hoa imidazole, oxazole, and thiazole trong nudc. Sap xép
theo chiéu giam dan tinh bazo va giai thich?

Hwéng dian cham

1. (0,75 diém) Phan tich cdu dang xen k& va che khuét cua etan:

Og-H 0%C-H

H OcH OcH
H H H ' H D
' " H n w
H H b H H. 'H
H H
H H H

Cau dang xen k& cia etan C4u dang che khuét cua etan

Nhu trén gian d0, cau dang xen k& cua etan co sy tuong tac bén hoa giira cip e trén lién két oc-n véi
orbital tréng 6*c-n. Trong khi d6, & cau dang che khuat xuat hién twong tac ddy giita 2 cdp e trén 2 lién
két oc-n. Vi thé cdu dang xen k& bén hon cdu dang che khut.
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a) (0,75 diém)
Cau trac Thom hay khong thom
N
Imidazole (C3HaN5) [N) thom
H
Imidazol-1-yl anion "\
dazol-1-y Ly thom
(C3H3N) o
®
. . NH
Imidazolyl cation (C3HsN>) [) thom
o
N
Oxazole (C3HsNO) Q 3 thom
. N
Thiazole (CsH3NS) [S 3 thom
b) (0,5 diém)
T°nc Imidazole > Thiazole > Oxazole
o Imidazole 16n nhat do lién két H lién phan ta. Thiazole 16n hon oxazole
Giai thich 2. A a s A .
do khoi lugng phén tir va do phéan cuc 16n hon.
T% Imidazole > Thiazole > Oxazole
o Imidazole 16n nhat do lién két H lién phan ta. Thiazole 16n hon oxazole
Giai thich 2. A a A A L .
do khoi lugng phén tir va do phéan cuc 16n hon.
¢) (0,5 diém)

Phan ung ion hoa

N +
/ \\ + H-OH = / ':jH S
(N) it N) + HO
H H

[;§+H-OH‘——~[S§H+ HO

[;§+H-OH‘—_~[O§H+ HO

Kb

Imidazole > Thiazole > Oxazole

Giai thich Axit lién hop caa imidazole c6 su giai toa doi xing, tao lién két H manh

hon v6i nude, do d6 ¢o luc bazo manh hon oxadiazole va thiazole. O ¢6 do
am dién 16n hon N va S, nén lam giam mat do e trén N & oxazole, lam
giam do bén cua axit lién hop cia oxazole nén lyc bazo yéu nhat.




