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Ngay thi: 27 thang 12 nim 2021
Cau 1: (2,0 diém)

1. Néu hién tuong, viét phuong trinh hoa hoc cho cac thi nghiém (mdi thi nghiém chi viét 1

phuong trinh)

a. Cho 2a mol kim loai natri vao dung dich chira a mol amoni hidrosunfat.

b. Cho hdn hop dang bot gdm oxit sat tir va dong (dur) vao dung dich axit clohidric du.
. Cho b mol kim loai bari vao dung dich chira b mol phenylamoni sunfat.

d. Tron dung dich natri hidrosunfat vao dung dich bari phenolat.

2. Bang phuong phap héa hoc va chi dung mot thude thir 1a dung dich H2SO4 lodng, hiy
nhan biét cac 6ng nghiém chira cac dung dich riéng biét sau: BaS, Na2S,0s, NazSOs,
Na>COgs, Fe(NOs)2. Viét cac phuong trinh hoa hoc xay ra.

3. Viét phuong trinh héa hoc diéu ché cac chat sau (trong phong thi nghiém), ghi rd diéu
kién phan tng (n€u co6): N2, HsPO4, CO, CoH4, CoHo.

Cau 2: (2,0 diém)

1. Hai chét hiru co X va Y déu don chtrc, mach ho, tham gia phan ung trang bac. X, Y co
cung s nguyén tir cacbon va Mx < My. Khi dot chay hoan toan moi chat trong oxi du chi
thu dugc CO2, H20 va s6 mol H20 bang s6 mol CO2. Cho 0,15 mol hon hop E gobm X va
Y phan tng hoan toan véi lugng du dung dich AgNOs trong NHa, thu duoc 42,12 gam Ag.
Tinh khoi luong cua Y trong hon hop E.

2. X ¢6 cong thic phan tir CsH100s, X phan ting véi NaHCOs va véi Na déu sinh ra chat khi co
s6 mol dung bang s6 mol X di dung. X, B va D théa méin so d6 sau theo dung ti 1& mol.

1) X i) B + H.0 (2) X + 2NaOH i 2D+ H0 (3) B + 2NaOH i 2D.
Xéc dinh cong thuc ciu tao cua X, B, D. Biét D ¢6 nhom metyl.
Cau 3: (2,5 diém)

1. Hon hop X gom Fe,0s, FeO va Fe. Hoa tan m gam X trong dung dich chira 1,50 mol
HNOs, thu dugc dung dich Y va 2,24 lit khi NO. Dung dich Y hoa tan t6i da 17,6 gam
Cu, thdy thoat ra 1,12 lit NO. Biét cac phan mg xay ra hoan toan, NO 13 san phdm khir
duy nhét cia N*° va ¢ diéu kién tiéu chudn. Tinh m.

2. Hoa tan hoan toan 27,04 gam hén hop X gdm Mg, Al, Al,03, Mg(NOs). vao dung dich
chtra hai chat tan NaNO3 va 1,08 mol H2SOs (lodng). Sau khi két thuc cac phan tng, thu
dugc dung dich Y chi chira cac mubi va 0,28 mol hdn hgp Z gém N0, Hz. Ty khbi cia Z
so v6i Hz bang 10. Dung dich Y tac dung tdi da v6i dung dich chira 2,28 mol NaOH, thu
duoc 27,84 gam két taa. Tinh phan tram khdi lugng ctia nhom kim loai c6 trong X.



Cau 4: (1,5 diém)
1. Sép xép cac hop chat sau theo thir tu ting dan tinh axit va giai thich:
CH3COOH, CH3COCH3s, CH3CONH2, CH3COSH.

2. Sap xép cac hop chét sau theo thi tu ting dan tinh bazo va giai thich:

S

(8)

3. Dé nghi co ché cua chuyén hoa sau (su vong hda Robinson).
(0] O

O C e C@/O

Cau 5: (2,0 diém)

1. Nguoi ta cho 1 milimol bac clorua (Ks = 10°%%) vao 1 lit nu6c (dung dich A). Tinh luong
NHs can phai cho vao A dé dung dich tr& thanh trong sudt, biét ring phic chét

[Ag(NH3)2]* ¢6 Kp = 1072,

2. Cho pin: Cu|CuCl, (0,7M) | | AgNOs (IM) | Ag. Cho biét do phan ly ctia dung dich
CuClz 14 80% va dung dich AgNOs3 1a 85%, dién thé tiéu chuan cua dién cuc Cu 13 0,34V
va dién cuc Ag 1a 0,8V. Tinh sirc dién dong ciia pin va tinh lugng AgNO3 can thém vao

dé strc dién dong cua pin tang thém 0,02V, cho thé tinh binh 14 11it.

Biét 02,2+ ¢y = 0,34V; 0%+ g = 0.8V; —In = 0,0592lg,

-------------------- -Chuc cac em lam bai tot ----------=--=--mmmmmmmmmmoeeee
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Céu Néi Dung Pi¢m
Cau l | a. C6 khi mui khai thoat ra
1 2Na + NHsHSOs — NaoSO4 + NHs + Ha 025
1,0 b. Hon hop bot tan mot phan(Cu dur), dung dich chuyén sang mau xanh 0.25
diém Fe3Os + Cu + 8HCl— 3FeClo+ CuClo+ 4H20 ’
C. Xuét hién két ta tring, két tua 1ong(phén 16p), khi bay ra 0.5
Ba + (CsHs-NH3)2SOs — BaSO4|+ CeHs-NH2| +H>
d. Xuat hién két tua tring, két tia long(phan 16p) 0.95
2NaHSO; + (CeHs0)2Ba — BaSOa4 |+ 2CsHs-OH |+ NapSOq4 ’
2 L4y mau cac dung dich lam thi nghiém, chon H2SO4 1am thudc thir.
05 Cho d~ung dich H2S04 lan Iwotj \{ao Cé.C’mEXIU: ’
diém - Mau thur tao khi mui trang thoi va két taa trang la BaS
BaS + H2SOs— HxS + BaSOs.
- Mau thr vira tao khi mai séc vira tao két taa vang véi H2SO4 lodng 1a Na2S,0s3
NazS203 + HaSOs— S + SO2 + NaxSOs + H20O
- MAu thir tao khi khdng mau khang mui véi H2SO4 lodng 12 NazCO3 0.5
Na;COs3 + H2SOs— CO2 + NaxSOs4 + H20
- Mau thtr tao khi khong mau hoéa nau trong khong khi la Fe(NO3)..
3Fe** + 4H* + NO; — 3Fe®*" + NO + 2H,0.
2NO + 02— 2NO2
Con lai la NazSOa.
3 N2: NH4Cl + NaNO2 —°— N + NaCl + 2H.0.
C_ggn HsPOs: P +5HNO; dic—"— HaPO4 + 5NO; + H20.
co:  HcooH _HEO®BE 6. o 05
CoHi:  CoHsoH—_PEU@BITOC | o ihio.
CoHa: CaCz + H O—CzH> + Ca(OH)s.
Célu 2 | Khi d6t chay mdi chat X, Y déu thu duoc s6 mol H20 bang sé mol CO2

— X, Y déu la no, don chre.

Ny _ 4212
n. 108.0,15

=2,6 va X,Y déu trang bac.

= Hdn hop phai ¢c6 HCHO c6 X mol va mét chat khac c6 mot nguyén tir C, trang bac




d6 1a HCOOH c6 y mol.
HCHO + AgNOs/NH: — 4Ag.

X 4x (mol)
HCOOH + AgNOs/NHz — 2Ag
y 2y (mol)

X+y=0,15 x = 0,045 mol
= = m, =0,105.46=4,83 gam.
4x +2y =0,39 y = 0,105 mol

2 X phan ng véi NaHCO3 va véi Na déu sinh ra chét khi c6 s6 mol dung bang sé mol
X da dung = X ¢6 mot nhom —COOH, 1 nhém —OH.
Cong thuc cau tao:
X: CH3-CH(OH) — COO — CH(CHzs) - COOH
O\C/O\CH/CH3
C
H3C/ H\o/c\o
B
D: CHs- CH(OH) - COONa
Cau 3 | Theo tién trinh phan tng, dira vao san pham sau cung cua phan tmg gitra dung dich X
1 v6i Cu, c6 thé coi dung dich HNO3 hoa tan hdn hop X va Cu sinh ra mubi Fe?*, Cu?",
10 NO
digm Quy d6i X va Cu thanh cdc don chét tuong ting ta co:
Fe (amol) Fe*" (amol)
O (bmol) +1,5mol HNO, ——{ Cu*" (0,275mol) +0,15mol NO+0, 75mol H,O
Cu(0,275mol) NO, (1,5-0,15 =1 35mol) 10
Bao toan dién tich trong dung dich mudi:
2a+0,275.2=1,35=a=0,4 mol
Béo toan e cho qua trinh hoa tan:
2a+0,275.2=2b + 0,15.3 = b = 0,45 mol.
Vay m=56.0,4 +16.0,45 = 29,6 gam
2 Quy d6i X thanh Mg, Al (a mol), NOs (b mol), O (¢ mol) va dat sé mol NaNOs la d
15 mol
diém | Taco: 27,84 gam két tiia 1a Mg(OH) <> 0,48 mol.
Mg™ (0,48) Na*(2,28+d) | 05
Mg (0,4 a’(2,28+ :
g (01 8) NZO (0,12) A|3+(a) il
¥ Al(a) NaNO,(d) N 2zemoinaon |1 A0, (2)
+ —<|H,(0,16) +Y<Na"(d) ————
NO, (b) H,S0, (1,08) ) 50, (1,08)
0(c) H,0 NH,
5042_ (1’ 08) Mg (OH)Z (01 48)
Bao toan N: Ny = b+d-0,24 mol
Béo toan H: Mo = 1, 08.2—0,16.2—24(a+d —-0,24) —14-2b-2d 05

Baotoan O: 3b+3d+c=0,12+1,4—-2b—-2d
=bb+c+5d=152 (1)




Bao toan dién tichcua T: 2,28+d=1,082+a=a=0,12+d
Bao toan dién tichcuaY: 3a+d+ b+d-0,24 =1,08.2-0,48.2
= 3a+b+2d=1,44. Thaya=0,12+d = b+5d=1,08 (2)

Bao toan khoi luong cua X: 27a+ 62b + 16¢c =27,04 — 0,48.24 = 15,52.
Thaya=0,12 +d = 62b + 16¢ + 27d =12,28 (3)

Giai hé 3 phuong trinh (1, 2, 3): b=0,08; ¢c=0,12; d=0,2 va a= 0,32 mol.

Ta co:

0,5
Mo, =3 = % —0,04=>n, =0,32—2.0,04 = 0,24 mol
=>%Mm,x, = M.lOO% =23,96%
27,04
Cau 4 | Thir ty ting dan tinh axit:
1 CH3COCH3< CH3CONH:< CH3COOH < CH3COSH
Giai thich:
- Do tinh axit phu thudc vao d¢ linh dong ctia nguyén tir H. Nguyén tir H cang 05
linh dong thi tinh axit ctia phan tr cang manh.
- O day, lién két S-H 1a phan cuc nhat do d6 hop chiat CH3COSH c6 tinh axit
manh nhat. Theo thr tw vé dd phan cuc cua lién két (phu thudc hi¢u do am
dién hai nguyén t6) sé& sip xép duogc cac chét con lai.
2 Thir ty ting dan tinh bazo: (B) > (A) > (C).
Giai thich:
- do tinh bazo ctia phan tir phy thudc vao mat do electron trén nguyén tir N. Mat
dd e cang nhiéu, phan tur cang c6 tinh bazo manh.
- Mat d¢ electron trén nguyén tir N ctia phan tir B 12 16n nhat do hi¢u ing +Icaa | 0,5
cac nhom ankyl. V&1 nguyén tir A, mat do e trén nguyén tor N gidm nhiéu do
hiéu tmg —I cua vong benzen, tuy nhién nguyén to N & diy van con cé tinh
bazo. Nguyén tr N ¢ phén tir C c¢6 tinh bazo rat rit yéu do cip electron bi lién
hop vao vong benzen.
| X
CoHsO" / g‘ CoHsO
Q _— Q ) Q_:\L—> C@ 0,5
C,Hs0H o
0 o) o 0
Cau5 | Vi NHs tao phirc v6i Ag* nén AgCl s& tan ra khi c6 mat NHa:
1 AgCly = Ag" + CI 1) K= 1070
Ag" + 2NHz: = [Ag(NH3)2 1"  (2) Kp = 10728
Khi dung dich tré thanh trong suét, AgCl vira tan hét:
D6 tan: S = [CI'] = [Ag(NH3)2"] + [AgT] = 10° M
1,0

tr (1) = [Ag*] = [CKT

Thay vao (2) = [NHs] = /—[Alflf’[“:;j; 1= 101815 (M)=2,43.10°M

CRu,=[NHs]+2[Ag(NH3)2 1" = 2,63 mol.L™.
S6 mol NHj phai thém vao 1a: 2,63.102 mol

-=10"M = [Ag(NHs)'] ~ 10° M




CuCly — Cu?* +2CI

Nong d6 ion Cu?*: [Cu?*] =0,7.80% = 0,56M
AgNO3z — Ag* + NO3

Nong d6 ion Ag*: [Ag*] = 1,0.85% = 0,85M

Phan ung trong pin: Cu +2Ag" = Cu?+ + 2Ag 0,5
Suét dién dong cua pin:
E%=¢%-¢%=0,8-0,34=0,46 (V)
_ o _ 00592 [Cu?t] _0,0592 0,56 _
E=E > log vk 0,46 > log 0857 - 0,463 V
Thém AgNOs vao dé suit dién dong cta pin 0,02V
= Epin = 0,483 (V)
=0,483 = 0,46 - 2= log [:'g*‘f]z — [Ag'] = 1,836 (M)
1,836 05

f— [AgNO3] = 85% = 2,16M = nAgN03 = CMV = 2,16 mol
Vay s6 mol AgNOs thém vao la: 2,16 — 1 = 1,16 (mol)

= Magno, = 1,16. 170 = 197,2 (g)




