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KHANH HOA NAM HOQC 2016-2017
Mbn thi : HOA HQC
PAP AN Ngay thi : 11/4/2017
PE THI CHINH THUC (Thoi gian : 180 phit — khdng ké thoi gian phat dé)

Bai 1: (4,0 diém)
1. Cho biét A, B, C, D, E la cac hop chit cua Na. Cho A tac dung lan luot voi cac dung dich
B, C thu duoc cac khi X, Y. Cho D, E lan luot tac dung vdi nude thu duoce cac khi twong
tmg Z, T. Biét X, Y, Z, T 14 cac khi thong thuong; ti khdi ctia X so voi Z bang 2; i khéi cua
Y so véi T ciing bang 2.
Tim céc chat A, B, C, D, E, X, Y, Z, T. Viét cac phuong trinh hdéa hoc xay ra.

2. Hoa tan 12,8 gam mdt kim loai M (hoa tri 2, M dung sau hidro trong day dién hod) trong
27,78ml H,SO,4 98% (d =1,8 g/ml) dun nong, thu duoc dung dich G; va mot khi G, duy
nhat. Trung hoa dung dich G, bang moét luong dung dich NaOH 0,5M vura du roi co can
dung dich, thu du’oc 82,2 gam chét ran Gg gom 2 muoi NaZSO4 10H20 va MSO4 xH,0. Sau
khi 1am khan 2 mudi trén, thu dugc chét rin G, c6 khéi luong bang 56,2% khdi luong cua
Ga.

a) Xéc dinh kim loai M va cong thirc ciia mubi MSO,4.xH,0.

b) Tinh thé tich dung dich NaOH 0,5M d3 dung.

¢) Cho toan bo khi G, tac dung véi 1 lit dung dich KMnO, 0,2M thi dung dich c6 mét
mau hoan toan hay khéng?

Bai 1 : (4,0 diém)

1.

(A) 1a NaHSO,

(B) la Na,SO3; hoac NaHSO;

(C) la Na,S hoac NaHS

(D) la Na,O,

(E) 12 Na;N

(X) 12 SO,

(Y) 12 HyS

2) 120,

(T) 12 NH;.

Cac phuong trinh hoa hoc ctia phan Gmg xay ra
NaHSO4 + NaH803 — > Na2804 + SOZ + Hzo
2NaHSO4 + Na2803 —_—> 2Na2804 + SOQ + Hzo
NaHSO4 + NaHS —— NaQSO4 + st + Hzo
2NaHSO4 + Nazs —> 2Na2804 + HZS + Hzo
2Na202 + ZHZO ——>4NaOH + Oz

NagN + 3H,O0 —— 3NaOH + NHj

2.
a) Xac dinh kim loai M va cong thirc cia mubi MSO,.xH,0.

M + 2H,S0, — MSO, + SO,T + 2H,0 (1)

2NaOH + H,S0, — Na,S0, + 2H,0 (2)
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Khi G, la SO, vi M ding sau H trong day dién hoa
S6 mol cac chat: n,, _128 mol; n,, s _20,78.1898 0,5 mol
M e 98.100
Theo (1): ny, o,y =20, = 238 g
12,8 25,6

Muso, =My === mol — ny, o, =O,5—V mol.
Theo (2): ny, s, = Ny 50,2 =0,5—% mol — Ny, s, 1010 =0,5—% mol

m. = (0,5—22%) 322 (M+96+18x). 128 _ 82,2 ~

: M M M =64

” 25,6 12,8 ” {x =5

M, = (0,5-722).142+ (M+96). == =82, 2.0,562 = 46,1964 -
— MlaCuva MSO4.XH20 la CUSO45H20

b)

, 25,6 0,2 L

Theo (2): Ny.on = 2Ny 60,2 = Z(O’S_H) =0,2 Mol - VyinaoH 0,5M = 05" 0,4 lit =400 ml

c)
Theo (1): ng, =n, = 15—48 —0,2 mol.

550, + 2KMnOQO, + 2H,0 — K,SO,4 + 2MnSO4 + 2H,S0O4 (3)

Theo (3), dé phan ting hét véi SOz Mo, = é o, =0,08 Mol
Theo dé: Nywno, = 0,2 Mol > 0,08 mol
— dung dich KMnOj, chi bi nhat mau chtr khong mat mau hoan toan.

Bai 2: (4,0 diém)

1. Mot loai phén nhom c6 cong thirc M,SO,4.Alx(SO,)3.nH,0, trong d6 M 1a kim loai kiém.
Nung 7,11 gam phén dén khdi luong khong d6i thu dugc 3,87 gam phén khan. Mit khéc,
hoa tan hoan toan 7,11 gam phen trén vao nudc va cho tac dung véi dung dich BaCl, du thi
thu duoc 6,99 gam két tia. Xac dinh coéng thirc hoa hoc ctia phén nhém va néu tmg dung
cua no.

2. Cho cac dung dich: ZnSOy; AICl3; Fey(SO4)3 lan luot tac dung vo6i cac dung dich:
Na,COs; NHj; Nal. Viét cic phuong trinh héa hoc ctia phan tmg xay ra (néu c6).

Bai 2: (4,0 diém)
1.a) Cong thirc hda hoc ctia phén nhom
Khi nung phen nhom:
M,S04.Al(SO4)3.nH,0 —2 s M,SO, + Al(SO4)s+ nH,01 (1)
7,11 gam 3,87 gam
Khéi lugng cua H,0 1a : 7,11 — 3,87 = 3,24 gam — s6 mol H,0 = 0,18 mol
7,11 gam pheén hoa tan vao nudc va cho tac dung vdoi dung dich BaCl, du thi c6 phan ung:

M,SO, + BaC|2 — 2MCI + ZBaSO4l (2)
Al,(SO,); + 3BaCl, — 2AICI; + 3BaS0O,) (3)
Hoic SO,” + Ba’" — BaS0,|

6,99 gam
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S6 mol BaSO,| = 6,99 : 233 = 0,03 mol

Tir (2) — s6 mol phén = 0,03 : 4 = 0,0075 mol
— khéi lwong mol phan tir ctia phén M,SO,.Al,(SO,4); = 3,87 : 0,0075 = 516
—2M + 438 =516 - M =39 (K)
1_00075 . _,,
n 018
Cong thirc hoa hoc cua phén nhom 1a K,SO,4. Al (SO4)3.24H,0 phén chua

b) Néu trng dung cua M,S0,4.Al(SO,)3.nH,0.
Phén chua duoc ding trong nganh thudc da, cong nghiép gidy, chat cim mau trong nganh
nhudm vai, chat lam trong nudc . . .

-Taco tilé mol :

2. Cac phuong trinh hoa hoc xay ra

ZnS0O4 + Na,CO3 — ZnCO3 + Na,SOq4

2AICI; + 3Na,CO3 + 3H,0 — 2AI(OH)3 + 6NaCl + 3CO;
Fez(SO4)3 + 3Na,CO3 + 3H,0 — ZFE(OH)g + 3Na,S0O, + 3CO»,
ZnS0O4 + 2NH3 + 2H,0 — Zn(OH)2 + (NH4)ZSO4

Zn(OH), + 4NHz — [Zn(NH3)4]** + 20H"

AICl3; + 3NH;3 + 3H,0 — Al(OH)3 + 3NH,CI

FEz(SO4)3 + 6NH3 + 6H,0 — 2F8(OH)3 + 3(NH4)2804
FEZ(SO4)3 + 2Nal — 2FeSO,4 + Na,SO4 + |,

Bai 3 : (4,0 diém) ‘
1. Hoan thanh cac phuong trinh hoa hoc theo so do sau:

+CuO,t° ddFeCl ddAgNO;
—» (A) u—> (A1)4—3> dd(A,) T (A3)
gy ENENOs+ddNSOHD & )
(1) +CuO t o o
e B By @) 0T g
(3) (%) (7)

Biét M 1a kim loai & chu ki 3, nhom IIIA trong bang hé théng tuan hoan. Qua trinh

(1) tao hon hop khi (A) va (B). Qua trinh (6) tao (As) la hdn hop chat ran.
2. Hoa tan hon hop A gém kim loai M va oxit cao nhét cia M(cong thire MO) bang 2 lit
dung dich HNO3; IM thu duogc 4,48 lit khi NO (¢ dktc, san phim khir duy nhat) va dung
dich B. B¢ trung hoa axit du trong dung dich B can dung 2 lit dung dich NaOH 0,5M thu
dugc dung dich C. Chia dung dich C thanh 2 phan bang nhau.

a) Tién hanh dién phan phan 1 véi dién cuc tro, trong thoi gian 24 phat thu duoc 5,76
gam kim loai M tai catot va 1,008 lit khi ¢ anot (dktc). Xac dinh M va cuong d¢ dong di¢n.

b) Tién hanh dién phan phan 2 véi dién cuc tro bang dong dién c6 cuong d6 nhu trén
cho dén khi bat dau c6 khi thoat ra & catot thi ding lai (thoi gian dién phan 1a t gidy; toan bo
luong kim loai sinh ra trong qua trinh dién phan déu bam vao catot), d&¢ mot thoi gian cho
cac chat trong binh dién phan tac dung véi nhau hoan toan (phan tmg sinh ra khi NO 1a san
pham khir duy nhat) thdy khéi lugng catot sau phan tng ting 1én m gam so véi trude khi
dién phan. Tinh t va m.

1.
M la kim loai ¢ chu ki 3, nhom IITA trong hé théng tuan hoan 1a Al.
2Al + 6H,0 + 2NaOH — 2Na[Al(OH),] + H, T
(A)

trang s6 3




8AIl + 3NaNO; + 5NaOH + 18H,0 — 8Na[AI(OH),] + 3NH;

(B)
H, + Cuo s Cu + H,0 (2)
(A) (A1)
Cu + 2FeCl; - 2FeCl, + CuCl, (3)
(A1) (Az)
2FeCl, +3AgNO; — Ag + 2AgCl + Fe(NO3); (4)
(A2)
2NH; + 3Cu0 —%“» N,T+3Cu+3H,0 (5)
(B) (By)
N, + 3H, <252 oNH? (6)
(B) (B)
2NH; + CO, —% 5 (NH,),CO + H,0 (7)
(B2)
2.a)

3M + 8HNO; -  3M(NO3), + 2NO + 4H,0
0,3mol 0,8 mol 0,3mol 0,2mol

MO + 2HNO3; —» M(NO3), + 4H,0
0,1mol 0,2mol 0,1mol

NaOH + HNO3; du — NaNO3; + H,0

1mol --> 1mol

Phan tng dién phan:
2M(NO3), + 2H,0 —24_32M + 4HNO; + O,
0,09mol <-- 0,045mol
M=5,76/0,09=64 la Cu
1

Cudng do dong dién: 0,09.2 = ———.24.60.1 — | =12(A)
96500

b) Khi bét diu c6 khi sinh ra & catot 13 thoi diém dién phan hoan toan Cu®*

0,22=—1 _12t—5t=3216,67gidy
96500

Phuong trinh dién phan
2Cu(NOs), + 2H,0—*4 ,2Cu+ 4HNO; + O,
0,2mol —» 0,2mol 0,4mol

Phan timg hoa hoc:
3Cu + 8HN03 —> 3CU(N03)2 +2NO + 4H20
0,15mol  0,4mol

Cu du : 0,05 mol - m = 0,05.64 =3,2 gam

Bai 4 : (3,0 diém)
1. Teflon c6 tén khoa hoc 14 poli(tetrafloetilen). Teflon dugc san xuét tir clorofom qua cac
giai doan sau:

CHCl;—HFISFs | cppcl - 7%°C L cF, =cF, P, Teflon

Gia str hiéu suat qua trinh diéu ché 13 60%. Hay tinh khéi lwong teflon thu dugc néu
dung 1 tin clorofom.
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2. Poli(metyl metacrylat) 1a loai chit nhiét déo, rt bén, cung, trong subt, do d6 duogc goi la
thuy tinh hitu co hay plexiglas. Hiy viét cac phuong trinh hoa hoc cta phan tng dé diéu ché
poli(metyl metacrylat) tir khi thién nhién.

3. Khi oxi hoa ancol etylic thu duoc hdn hop gdm andehit axetic, axit axetic va ancol etylic
du ¢6 14n nude. Trinh bay phuong phap hoa hoc tach riéng ba chit hitu co trong hdn hop.

Bai 4 : (3,0 diém)
1. Khéi luong teflon thu duge néu dung 1 tin clorofom:
2nCHCIl; —2 (C,F,), Teflon
2.119,5 (gam) 100 (gam)
1 (tAn) ?

— m(teflon) = 2100'1

- 60% 0,251 (thn)

2. Viét cac phuong trinh héa hoc cia phan ung dé dicu ché poli(metyl metacrylat) tir khi
thién nhién.

CH; + Cl, —=— CH3CIl + HCI

CH;Cl + NaOH (lodng)—“— CH3;OH + NaCl

CH;OH + CO —*“; CH;COOH

2CH;COOH + Ca(OH), —» (CH3C0O0),Ca + 2H,0

(CH3COO)2C3. SELSEEN CH;3-CO-CH; + CaCO;

CH3-CO-CH3; + HCN — CH3-C(OH)(CN)-CH;

CH3-C(OH)(CN)-CH; + 2H,0 — CH3-C(OH)(COOH)-CH3; + NH;3
CH;-C(OH)(COOH)-CH; —"*%" y CH,=C(CH3)-COOH + H,0

H,S0,

CHZZC(CHg)'COOH + CH;0H <:> CHZ—C(CHg)-COOCHg + H,O

NCH,=C(CH;)-COOCH; —%:2£ 5
+ CH,-
3.

Cho hén hop tac dung v6i Ca(OH), chi cd6 CH3COOH tac dung
2CH5COOH + Ca(OH), — (CH;COO0),Ca + 2H,0
Chung ct thu duoc hdn hop gom CH3CHO, CH3;CH,0H, H0.
Chét ran con lai sau chung cit ,cho tac dung véi H,SOy
(CH5;C00),Ca + H,SO, — 2CH;COOH + CaS0O,
Chung cit thu duoc CH;COOH
Cho hén hop gdbm CH3CHO, CH;CH,0H, H.0 tac dung véi Na.
2CH;CH,OH + 2Na — 2CH3;CH,ONa + H,
2H20 + 2Na — 2NaOH + H2
Chung cit thu duoc CH;CHO
Chat rén con lai cho tac dung véi H,0 : CH;CH,ONa + H,0 — CH,CH,OH + NaOH
Chung cit thu duoc CH;CH,OH

CHj;

T,

COOCH,

Bai 5: (3,0 diém)
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1. Cho hdn hop A gdm hai axit cacboxylic no, mach khong phan nhéanh X va Y (Mx < My). Dt
chay hoan toan 0,03 mol hdn hop A, thu duoc 1,12 lit khi CO, (dktc). Néu trung hoa 0,03mol A
thi can dung 400ml dung dich NaOH 0,1M. Xac dinh cong thire cautao cia X va Y.
2. C6 4 chat hitu co X, Y, Z, T déu co cong thire phan ta: C3H 603 Ca 4 chit déu phan ung
v6i1 dung dich NaOH, thu duoc san pham 1a cac mubi, riéng chit T con thu duoc chit hitu
co R (c6 kha ning hoa tan Cu(OH), & diéu kién thuong tao dung dich mau xanh). Khi phan
mg v6i Na du thi 1 mol X hay Y hoidc R déu giai phong 1 mol Hy; 1 mol Z hay T déu giai
phéng 0,5 mol H,.
a) Xac dinh cong thirc cdu tao cia X, Y, Z, T, R.

’ b) Viét phuong trinh hoa hoc cta X (hodc Y) véi: Na, NaOH,C,HsOH, ghi 1& diéu kién
néu co.
3. Pun noéng 21,69 gam hdn hop gdm tetrapeptit mach hé X va tripeptit mach hé Y
(n, :n, =2:1) véi 330ml dung dich KOH 1M (vira du). Sau khi cac phan ung két thuc, co
can dung dich thu duoc m gam muéi khan ciia cdc amino axit (cic amino axit nay déu chira
1 nhom -COOH va 1 nhém -NHj, trong phéan tur). Tinh m.

1. D6t chay 0,03mol hdn hop A thu duoc 0,05mol CO,

— s6 nguyén tir C trung binh ciia X va Y =% =167 - X 1a HCOOH

pé trung hoa 0,03mol hon hO’p X can 0,04mol NaOH — Y 14 axit 2 chirc (axit c6 mach
khong phan nhanh chi c6 thé 1a axit don chirc hoac 2 chirc)

Phan Ung trung hoa:

HCOOH + NaOH — HCOONa + H,O
x mol x mol
CqH2,(COOH), + 2NaOH — C,H,,(COONa), + 2H,0
y mol 2y mol
+y=0,03 =0,02
Ta c6 h¢ phuong trinh: Xy - X
x+2y=0,04 y=0,01

34 mol CO, = 0,02.1+0,01.(2+n) = 0,05 mol — n=1—> Y 1a HOOC-CH,-COOH

2.

a) Xac dinh cong thirc cdu tao cia X, Y, Z, T, R:

X: HO-CH,-CH,-COOH Y: CHs- ?H —COOH

OH

Z: CH;-O-CH,-COOH T: HCOO-CH,-CH,-OH R: HO-CH,—CH,-OH

b) Cac phuong trinh hoa hoc ctia phan ng :
HO-CH,-CH,-COOH + 2Na —— NaO-CH,-CH,-COONa + H,
HO-CH,-CH,-COOH + NaOH —— HO-CH,-CH,-COONa + H,O

HO-CH,—CH,-COOH-+C,HsOH %HO—CHTCHTCOOCZHﬁ H,0
t

3. Phuong trinh phan ung:
H(NH-R-C0O),0H + 4KOH —“54NH,-R-COOK  + H,0
2x mol 8x mol 2x mol
H(NH-R-C0O);0H + 3KOH —“53NH,-R-COOK  + H,0
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, X mol 3x mol X mol
S6 mol KOH = 11x = 0,33 mol => x=0,03

Bio toan khéi lugng => m=21,69+0,33.56-3.0,03.18=38,55 gam

Bai 6 : (2,0 diém)

Hai este (X) va (Y) c6 cac dic diém sau:

-Péu mach hé, khong phan nhanh, khong chira nhém chirc khac va c6 My < My.

- Dot chay hoan toan (X) cling nhu (Y) v&i lugng oxi vura dd, luon thu duge CO, cé s6 mol
bang s6 mol O, di phan ung.

Pun néng 30,24 gam hon hop (E) chtra (X), (Y) v6i 400 ml dung dich KOH 1M, thu duoc
hon hop (F) chira 2 ancol va hdn hop (T) chira 2 mudi. Dan toan bé (F) qua binh dung Na
du thay khéi lwong binh ting 15 ,2 gam. Dot chay hoan toan hdn hop muoi (T) can dung
0,42 mol O,. Xac dinh cong thirc cau tao cua (X), (Y) Va tinh kh01 lugng mdi este trong hon
hop (E). Biét rang trong hdn hop (E) s6 mol cia (X) gap 1,5 1an s6 mol (Y).

Bai 6 : (2,0 diém)
Cong thirc phan tir cua X, Y ¢6 dang : C,H,0,

C,H,0, + (x+%—§)02 > xCO, + % H,0

_)(X+X_E = X N y:ZZ
4 2 2
Ta c6 so d6 phan Ung :
OH : 0,4 mol
hh(F) C +Na —» Hy
15,6 gam o 0,2 mol
hh(E) +KOH
30,24 gam 0,4 mol COOK : 0,4 mol K,CO; : 0,2 mol
37hgliT) C :xmol +0, 50,48 gam CO,:(x+0,2) mol
AT 84N H 1y mol 0,42 mol H,0 : y/2mol

Tacd : ng, (trongF) = n, (trongT) =n,,, =0,4(mol)
—n,, =0,2(mol) —m,,. =15,2+0,2.2=15,6(gam)
Ap dung dinh luat bao toan khdi lugng — m,. =30,24+0,4.56—15,6 = 37,04(gam)
«co, + Moo, +M, o =37,04+0,42.32 = 50, 48(gam)
Goi x, y lan luot 12 s6 mol C, H trong (T):
12x+y=37,04-0,4.83=3,84 x=0,32

{44(0, 2.4%)+9y=50,48-0,2.138=22,88 {y =0
— Hai mgéi trong (T) chi c¢6 nguyén tir C lién két voi —COOK
Vi X, Y déu mach ho, khong phan nhanh nén hai mu6i déu phai hai chirc
— X, Y déu hai chttc —» X, Y la C4HgO,

—m

H
a=15b b=0,08
KOOC —COOK : 0,12(mol)
KOOC-C=C-C=C-COOK: 0,08 (mol)

X . . a+b=0,2 a=0,12
Goi a, b 1an luot 1a s6 mol hai muoi : — { {

Vi trong (T) ¢6 s6 mol C = 0,32 —2 mubi {
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— ancol don chitc — s6 mol ancol (F) =0,4 mol — M = 105—6 =39 — ¢0 CH;0H

S6 mol O trong 2 ancol = 0,4 mol

S6 mol H trong 2 ancol = 8.0,12 + 0,4 =2 (mol) > H :0—24 =5
Sé mol C trong hai ancol =$ (15,6 — 2 — 16.0,4) = 0,6 (mol) —>C = % _15

—sH =2C+2 — ancol don churc no, mach hé

Vi tong so C cua 2 ancol bang 8 — ancol con lai 1a C;HsOH
(X):CH,00C —COOC,H,
(Y):CH,00C-C=C-C=C-COOC,H,

Khoi lugng X =0,12.132 = 15,84 (gam)

Khoi lugng Y = 0,08.180 = 14,4 (gam)

HET

- Pap an c6 08 trang.

Hwéng din chim:

1) Trong qua trinh chim, giao cho t6 chim thao luin théng nhit (cé bién ban) biéu
diém thanh phan cua tung bai cho thich hop vdi tong s6 diém cua bai d6. Thao luan,
du kién cdc sai sot co thé co trong tirng phan bai lam cua hoc sinh dé trir diém cho

thich hop.

2) Trong cac bai toan hoa hoc, hoc sinh c6 thé lam theo nhiéu cach giai khac nhau,

nhung két qua dung, 1y luan chit ché thi van cho diém cua bai giai do.

3) Tong diém toan bai khong lam tron sd./.
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