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Ngay thi: 7 thang 12 nam 2020

Caul: (1,5 diém)
Dua vao dic diém cau tao caa cac phan tir NHs, H,S va H,O. Hay cho biét.
a) Tai sao goc hda tri cua cac phan tu lai khac nhau: Géc (HNH) = 1079, géc (HSH) = 92°, gbc
(HOH) = 104,5°. Giai thich.
b) Tai sao ¢ diéu kién thudng H,S va NHs 1a chét khi con H,O 1a chat long.
¢) Theo em tai sao H,O c6 khéi luong riéng 16n nhat ¢ 4°C va P = 1 atm.
Cau 2:(1,5 diém)

Trong mot hé c¢6 can bang 3H, + Ny < 2 NHs3 ™ duoc thiét 1ap ¢ 400 K ngudi ta xac

dinh duogc cac ap suit riéng phan sau day:

p,, =0,376.10°Pa, p, =0,125.10°Pa, p,, =0,499.10°Pa

1. Tinh hang s can bang Kp va AG° cta phan tmg ™ ¢ 400 K.

2. Tinh luong N va NHs, biét hé c¢6 500 mol Hy,

3. Thém 10 mol H; vao hé nay ddng thoi gitr cho nhiét do va ap suat tong cong khong do6i. Bang

cach tinh, hiy cho biét can bang * chuyén dich theo chiéu nao?

4. Trong mot hé can bang Ho/No/NH3 & 410 K va ap suat tong cong 1.10° Pa, nguoi ta tim dugc:
Kp = 3,679.10°Pa? n(Nz) =500 mol, n(Hz) = 100 mol va n(NHs) = 175 mol. Néu thém 10

mol N; vao hé nay dong thoi gitt cho nhiét do va ap suat khong doi thi can bang chuyén dich

theo chiéu nao?

Cho: Ap suét tiéu chuan Py = 1,013.10° Pa; R = 8,314 JK'mol; 1 atm = 1,013.10° Pa.
Cau 3: (2,0 diém)

1. Tinh ndng do cua axit propionic (HPr) phai ¢ trong dung dich axit axetic (HAx) 2.10°M sao
cho:

a. bo dién 11 cua axit axetic b'fmg 0,08
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b. pH ctia dung dich bang 3,28. Cho : Kygax =1.8.107,Kyypy =1,3.107
2. So sanh tinh axit, nhi¢t d0 ndng chay, dd tan trong nudc cua cac chét sau:

COOH COOH COOH COOH COOH COOH

CHj COOH NO, CN CHNH,  CHaNH,
(A) (B) (©) (D) (E) (F)
Ciu 4: (2 diém)
1. Anetol c6 phan tu khdi 12 148 va ham lugng cac nguyén t: 81,04% C; 8,16% H; 10,8% O.
a) Xac dinh cong thirc phan tir cta anetol.
b) Viét cong thic cau triic cua anetol dya vao cac théng tin sau:

- Anetol lam mat mau nudc brom;

- Anetol c6 hai dong phan hinh hoc;

- Sy oxi hoa anetol tao ra axit metoxibenzoic (M) va su nitro hda M chi cho duy nhét
axit metoxinitrobenzoic.
2. @) Viét phuong trinh ctia cac phan ung: (1) anetol véi brom trong nudc; (2) oxi hoa anetol
thanh axit metoxibenzoic; (3) nitro hda M thanh axit metoxinitrobenzoic. Viét tén cta anetol va
tat ca cac san pham hiru co néu trén theo danh phap IUPAC.
b) V& ciu tric hai dong phan hinh hoc cua anetol.
Cau 5: (3,0 diém).
1. Cho m gam Mg vao dung dich chira 0,1 mol AgNO; va 0,25 mol Cu(NO3)2, sau mot thoi gian
thu dugc 20 gam két tia va dung dich X chtra hai mubi. Tach lay két tua, thém tiép 9,6 gam bot
st vao dung dich X, sau khi cac phan ing hoan toan, thu dugc 10,56 gam két tua.

Gia tri cia m la bao nhiéu gam? ChoAg = 108; Fe = 56; Mg = 24.
2. Cho 0,5 mol hdn hop X gdm hai este don chirc tac dung vira di v6i 350 ml dung dich KOH
2M, thu duogc chét hitu co Y (no, don chitc, mach hé, c6 tham gia phan tng trang guong) va
75,4 gam hon hop mudi. Dot chdy hoan toan Y can vira du 16,8 lit khi O, (dktc).
Khéi lugng cta 0,5 mol X 1 bao nhiéu gam? (Cho K = 39; C=12; O= 16; H=1)
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Cau

Hudéng din chim

Piém

1,5d

=

+ Trong phan ta NH; va H.0. Nguyén te N va O déu & trang thai lai hoa
sp°. nén gdc hoa tri gan vai goc 109°28°.

+Nhung do cdp electron ty do khong tham gia lién két trén obitan lai hoa
khuéch tan kha rong trong khdng gian so vai cap electron lién két, nén nd co
tac dung day may electron lién két va do do goc lién két thuc té lai thua goc
lai héa sp®. Trong phan tir NHz nguyén tir N ¢d mot cap electron khong lién
két, con trong phan tir H,O nguyén tir O con 2 cap electron khéng lién két.
Vi vay goc lién két (HOH) nho hon goc lién két (HNH) va nho hon 109928,
+ Trong phén tu H,S. S ¢ chu ki 3 kha nang tao lai hoa kém nén trong H,S
mac dil ¢ cau tao tuwong tu H,O nhung S khong lai hod sp®.

Nguyén tir S bo ra 2 electron doc than trén 2 obitan p (px, py) Xen phu véi 2
obitan 1s co electron doc than ciia nguyén tir H tao 2 lién két S — H. Gac tao
bai truc cua 2 obitan py va py 1a 90°. Nhung do tao 2 lién két S — H lam tang
mat do electron khu vuc gitra nhan hai nguyén tir S, H. Hai cap electron lién
két nay day nhau 1am cho gdc lién két HSH 16n hon 90° va thuc té 12 92°,

0,5

0,5

O diéu kién thuong NHs, H,S 1 chat khi; H,O 1a chat 16ng. H,O va NHs
cling tao duoc lién két hidro lién phan tar nhung H,O ¢6 kha ning tao lién
két hidro manh hon so véi NH3 do hidro linh dong hon.

H,S khoéng tao dugc lién két hidro lién phan ti, phan tir phan cuc kém nén
c6 nhiét do soi thap.

0,25

C6 hai li do:

Thir nhat, khi nude da nong chay lién két hidro bi dut di tao thanh nhiing lién
hop phan tir don gian hon. Suy ra, thé tich nudc giam nén khéi lugng riéng ting
dan tir 0 — 4°C.

Thir hai, tir 4°C tré di do anh hudng cua nhiét, khodng cach gitra cac phan
tr tang dan 1am cho thé tich nudce tang lén va lam khéi lugng riéng giam
dan. Do lién quan gitra hai cach bién d6i thé tich nguoc chiéu nhau, nén
nuéc ¢ khdi luong riéng 1on nhat & 4°C.

0,25

I
15d

2

P 5\2

3 . = Kp = (0’459?X10 ) 5
P} xP_ (0,376x10°) x(0,125x10°)
K =Kp x Py = K =3,747.10° x (1,013.10%72 = 38,45

AG® = -RTInK = AG® =-8314 x 400 x In 38,45 = -12136 J.mol* = - 12,136
kJ.mol*?

= 3,747.10° Pa?

Kp=

0,25
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n
n, =2t,p = n = 2% 4 0,125= 166 mol
2 : 0,376

n 500

N, = —=xPyy = Ny, =———x 0,499 = 664 mol
P, 0,376 0.25
= N t3ng = 1330 Mol = P 5ng = 1x10° Pa
Sau khi thém 10 mol H; vao hé, n ng cong = 1340 mol.
P, =21 1x105=0,381.10°Pa ; P, = 2% % 1x10° = 0,124x10° Pa
2 1340 2 1340
NH, 1636;0 x 1x10° = 0,496x10° Pa. AG =AG+ RTInK
2 2
AGP =[-12136 + 8,314 x 400 In (249, LOI3 y1 = 1445 3 mol 05
0,382° " 0,124
= Can bang *) chuyén dich sang phai.
Sau khi thém 10 mol N, trong hé ¢ 785 mol khi va ap suat phan mai khi Ia:
P, = 1x105Pa ; P, =20%1x105Pa ; P= 12« 1x10°Pa
2T 785 T T 785
AG =AG®+ RTInK
2
AG = 8314 x 410 x [-In (36,79 x 1,0132) + In (Lﬂx 7852 x 1,013 = | 0°
X
19,74 J.mol 1 7
Can bang *) chuyén dich sang trai.
1l a. Khi co6 mit axit propionic trong dung dich c6 cin bang :
2,0d HO == H'+ OH , W=10"% (1)
HPr == H* + Pr , K;=13.10° 2)
HAX == H'+ Ax , K;=1810° 3
Do sy xuat hi¢n thém H" ciia HPr nén can bang cua HAX bi chuyén dich
sang trai va do dién li cia HAx s& giam so voi d dién li cia axit cung nong | 0,9

do & trong nude
Thuc té trong dung dich nudc, ta c6 HAX :
a’ B

1-a

voi a<<1,taco: / = |L8. 107 3_0095
\l 2.10~

Nhu vay HPr ¢6 mat lam do dién li HAx con 0,08.
HAX - H" + Ax , K»=1,8.10° (3)
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C 210°

[] 210%-C C

[Ax]= C=0,08.2.10° = 1,6.10* (M)

[HAX] = 2.10% - C=2.10°-1,6.10" = 1,84.10° (M)

-3
[H'] = Ko HAX 51075 18410 ° 5 47 1074 (M)
[AX] 1,6.107
Theo dinh luat bao toan proton : [H*] = [OH] + [Pr]+ [AX] ~[Pr]+
[AX] (4)
Thay [H*] vao (4) tardtra:  [Pr]=2,07.10"-1,6.10" = 4,7.10° (M)

Theo dinh luat tac dung khoi lugng ta co :
[HYI[Pr™]_2,07.10%.4,7.107°

Kj 1,3.107

Vay nong d6 axit HPr phai c6 mat :

Chpr = [Pr] + [HPr] = 4,7.10° + 7,48. 10 =7,95. 10 (M).

b. Trong dung dich nong d6 HAx gan diing bang ndng d6 cta ion H* :

H]= K, C 18210731075 =1,9.104 (M)

Khi c6 mat HPr, nong d ion H* ting 1én, do su phan li HPr nén pH giam
xudng con 3,28.

Ca 2 can bang (2) va (3) déu twong duong, theo dinh luit bao toan proton :
[H] = [OH] + [Pr]+ [AX]= [Pr]+ [AX]

[HAXL+KL[HPﬂ

[H'] [H']
— [H*]? = Ko.[HAX] + K. [HPr]
Thay [H*] = 10PH = 10328 = 52,10 (M)
10—128

[HPr] = =7.48.107%

= Ky

+
[HAX] = Ca— 1 21073 51 =1,93.1073(M)
Ky +[H"] 1,8.107° +10™>
HPpr [H"12 Ky Cax _ (5.2.1075)2 -1,8.107.1,93.107
Kj 1,3.107°
suy ra : [HPr] = 1,8.102 (M)
+ -5 =328
Crpy =HPr ST g -2 1310 ;12(; —1,84.10"2(M)
H1] 107

0,5
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a. * Khi so sanh ta can xét dang ton tai that cua cac axit nay
COOH 50'* cooH  COOH  COO coor 05
CHj COOH <N?2 <¢? %NH; QNH;
(A) (B) (©) (D) (E) (F)
- Tinh axit:
<© > O > (B) > @A > 6B > F
-Cno2 -Cen -Ccoon +lchs ~lvong(<<) +lvong
+ Pién tich 4m cua axit tao ra duoc giai toa 1am ting do bén ion do ciing
nhu tdng tinh axit
+ Nhom hut e lam tang d6 phan cuc cua lién két O-H hodc *N-H 05
- b Po tan trong H-O, t°,
B > ) > (B) > ©C) |> D [>(A)
lon ludng cuc,Uphan i 160 | 2 nhom —COOH | Pynan i 16m, tao duge lién ket
phang khong tao dugc lién két | hidro lién phan tir manh
phang hidro lién phan tir
manh
v a. Xac dinh cong thirc phan tir cua anetol: 0,5
2,0d C =(81,04/12,00) = 6,75; H=(8,16/1,01) = 8,08 ; O =(10,8/16,0 = 0,675
C=6,75/0675=10 ; H=(8,08/0,675)= 12;0= 1= CyoH10
b. Anetol lam mat mau nudc brdm nén c¢6 lién két doi; vi ton tai & dang hai | 0,5
dong phan hinh hoc (lién két do1, ) va khi oxi hoa cho axit nén c6 lién két
d6i & mach nhanh; vi chi cho 1 san pham sau khi nitro héa nén nhém
metoxi & vi tri 4 (COOH- nhém thé loai 2, metoxi nhom thé loai 1). Do 1a
axit 4-metoxi-3-nitrobenzoic. Vay anetol la:
chmOCFbCH{Hg
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*(1) anetol vo1 brom trong nudc.

H3 H
Br ﬁ Br—p}l-i ?

H—OH —
H3C—O*®7CH:CH—CH3 Bry/H,0 g gH Br
+
H,CO

(2) HsC

*(2) oxi hoa anetol thanh axit metoxibenzoic:

KMnO,/H;0", t°
H3cﬂ@/(:|—|:CH_CH3 S, cho—OCOOH + CH3COOH
)

*(3) nitro héa M thanh axit metoxinitrobenzoic:

OoN

(4)
*Tén ctia anetol va tat ca cic san pham hitu co néu trén theo danh phap
IUPAC:
(1) 1-metoxi-4-(1-propenyl)benzen hodc 1-metoxi-4-(propenyl)benzen
(2) 2-Brom-1-(4-metoxiphenyl)-1-propanol;
(3) Axit 4-metoxibenzoic;
(4) Axit 4-metoxi-3-nitrobenzoic

0,5

0,5

3,0d

Ta c0: nge = 6/35 mol
Mg + 2AgNO; — Mg(NO3), + 2Ag
Mg + Cu(NO3); — Mg(NOs), + Cu
Dung dich X gdm Mg(NOs),, Cu(NO3); du.
Két taa thu duoc chua Ag, Cu, co thé co Mg du
Fe + Cu(NOg3), — Fe(NO3), + Cu
Dung dich X chira a mol Mg?*, b mol Cu?*,0,6 mol NOs tac dung véi Fe thu
dugc:

+ 10,56 gam két tia chtra b mol Cu, (6/35-b) mol Fe du —gié tri b = 0,12
Dung dich sau phan tng chtra: Mg?* : a mol; Fe?*: 0,12 mol; NOs- : 0,6 mol.
Ap dung dinh luat bao toan dién tich ta c6: 2a + 2.0,12 = 0,6 — a= 0,18 mol
20 gam két tia chira x mol Mg du; 0,1 mol Ag; 0,25 - 0,12 = 0,13 mol Cu
—Mmpgar + 0,1.108 + 0,13.64 = 20 gam
—Mmg ¢r= 0,88 gam — m = 0,88 +0,18.24 = 5,20 gam

0,5

0,5

0,5
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Vi X gém 2 este don chirc phan tmg vira ¢ véi KOH ma nkon = 0,7 mol >

X =0,5mol
= X chira mot este ctia phenol
Goi este cua phenol 1a A va este con lai trong X 1a B thi ta c6 hé phuong
trinh:
Ny, =N, +ng =05 n,=0,2
{ Noy =2N, +Ng =0, 7%{% =0,3
Vi X+ KOH — Y c6 tham gia phan ung trang guong = B tao ra andehit Y
= Ny=Ng= 0,3 mol
Y la andehit no, don chirc, mach hd nén Y ¢6 CTPT la C,H,,0: 0,3 mol

QNMO+&2402 §

»nCO, +nH,O
0,3— 0,15(3n—1)mol

= Nz = 0,75 =0,15.(3n-1)=n=2= YIaC2H4O: mY=0,3.44 = 13,2 gam
Xét phan ung: A +  2KOH => mubi + H.O
0,2 0,4 0,2 mol
B + KOH — mudi +Y
BTKL: mx + Mkon = Mmuéi + My + Mu2o .
mx = 75,4 + 13,2 +0,2.18 - 0,7.56 = 53 gam

0,5

0,5

0,5
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