SO GD&PT VINH PHUC  KY THI CHON HSG LOP 12 THPT NAM HQC 2015-2016
PE THI MON: HOA HQC - THPT
Thoi gian: 180 phat, khdng ké thoi gian giao dé
(Dé thi c6 02 trang)

PE CHINH THUC

Cho: H=1; C=12; N=14; 0=16; Mg=24; Al=27; S=32; CI=35,5; Ca=40; Fe=56;
Cu=64; Zn=65; Ba=137.

Cau 1 (1,0 diém)
1. Néu hién tugng va viét phuong trinh phan tng xay ra trong cac thi nghiém sau:
a. Cho tir tir &n du dung dich NaOH vao dung dich ZnCl,.
b. Cho tir tir #én du dung dich Na,COj3 vao dung dich Aly(SO4)s.
2. Hoan thanh va can bang cac phan tng sau theo phuong phép thing bang electron:
a. FeO + HNO; — Fe(NO3); + N,O, + H,0
b. FeS, + H,SO, dac, nong —

Cau 2 (1,0 diém)
Cho cac so db phan tng:

1) (X) + HCI — (X1) +(X2) +H0 (2) (X1) +NaOH — (X3) 4 + (Xo)

(3) (Xl) +Cl, — (X5) (4) (Xg) +H,O+0,—> (Xe)i«

(5) (Xz) + Ba(OH)z — (X7) (6) (X7) +NaOH — (Xg) d+ (Xg) + ...
(7) (Xg) + HCI - (X2) +. (8) (X5)+ (Xo) + H,O > (Xg) +.

Hoan thanh cac phuong trlnh phan &ng va cho biét cac chat X, X,..., Xo. Biét X2 la khi thai
gay hiéu tng nha kinh, Xg c6 mau do nau.

Cau 3 (1,5 diém)

1. Ttr qua cay vanilla nguoi ta taich duoc 4-hidroxi-3-metoxibenzandehit (vanilin) c6 céng
thirc phan tor CgHgOs, ding dé lam chéat thom cho banh keo. Tir qua cdy hdi, ngudi ta tach duoc
4-metoxibenzandehit c6 cong thirc phan tir CgHgO,. Tir qua cdy hoi hoang, nguoi ta tach duoc
p-isopropylbenzandehit c6 cong thuc phan tir C1oH:20.

a. Hay viét cong thac cau tao cua ba cht trén.

b. Trong ba chat d6, chat nao cé nhiét do sbi cao nhat?

2. Mot hidrocachon mach hd A ¢6 cong thirc phan tir CgHag (Khung cacbon gém hai don vi
isopren ni véi nhau theo quy tic dau — dudi). Oxi hoa A bang dung dich KMnO, trong H,SOy4, thu
dugc hdn hop céc chat A;, A, va As. Chat A; (CsHgO) tac dung vai Hy (xtc tac Ni) tao ancol bac 2.
Chét A, (C3H40,) phan g duoc vai Na;COs. Chat Az (CsHgOs) chira nhém cacbonyl (C=0), phan
ung dugc voi Na,COs.

a. Viét cong thirc cdu tao cia Ar, Ay, Az va A.

b. Viét cong thire cac ddng phan hinh hoc cua A.

Cau 4 (1,0 diém)

Cho hdn hop G & dang bot gdm Al, Fe, Cu. Hoa tan 23,4 gam G bang mét luong du dung
dich H,SO, dic, néng, thu dugc 15,12 lit khi SO, (san pham khu duy nhét, dktc).

Cho 23,4 gam G vao binh A chaa 850 ml dung dich H,SO4 1M, thu duoc khi B. Dan tur tir
toan bo lwong khi B vao 6ng chtra bot CuO du nung néng, thay khéi lwong chét ran trong dng giam
7,2 gam so Véi ban dau.

Cho m gam NaNO; vao binh A sau phan tng ctia G véi dung dich H,SO4 & trén, thiy thoat
ra V lit khi NO (san pham khir duy nhat, dktc).

Tinh gia tri nho nhat cia m dé V 1a 16n nhat. Gia thiét cac phan tng xay ra hoan toan.
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Cau 5 (1,0 diém)

1. Ttr 200 ml ruou 90° ¢ thé pha ché duoc bao nhiéu ml ruou 30°. Néu rd céch pha.

2. Ba chét hitu co X, Y, Z chira cing nhom dinh chtic, ¢ ¢6ng thirc phan tir twong tng 1a
CH,0,, C,H40,, C3H40,.

a. Viét cong thire cu tao va goi tén cua X, Y, Z.

b. Tinh khéi luong Y thu duoc khi 18n men 1 lit ancol etylic 9,2°. Cho hiéu suat cua qua trinh 1&n
men 1a 80% va khéi lugng riéng cia ancol etylic nguyén chat 12 0,8 g/ml.

CAu 6 (2,0 diém)

1. Viét tac nhan, diéu kién phan ung (néu c0) dé thay cho dau cham hoi (?) va viét cong thirc
c4u tao cua cac chat A, B, C, D dé hoan thanh so d6 phan ng sau:

KMnO, /H,0,t° SO HNO,/H,S0, t° Fe/HCI t°
C,H, —> C,H,-C,H — <o > A 1S9, B S0 o __FeMCle 1y

Viét cac phuong trinh phan tng xay ra va so sanh luc axit caa B, C, D. Giai thich su so sanh do.

2. Bét chay 0,2 mol hop chét A thugc loai tap chuc, thu dugc 26,4 gam khi CO5; 12,6 gam
hoi H,0 va 2,24 lit khi N, (dktc). Néu dét chay 1 mol A can 3,75 mol O..

a. Xac dinh cong thic phan tir cua A.

b. Xac dinh cdng thic cau tao va tén cua A. Biét rang A c6 trong tu nhién; c6 tinh chat
ludng tinh; phan (ng véi axit nitro (NaNO2/HCI) giai phong nito; véi ancol etylic cd axit lam xuc
tac tao thanh hop chat c6 cong thirc CsH110;N; khi dun néng A chuyén thanh hop chat vong c6
cong thuc CgHioN2O,.

Hay viét ddy du cac phuong trinh phan tng Xay ra va ghi diéu kién (néu co).
Cau 7 (1,0 diém)

M6t dung dich X gdm FeSO4, H,SO, va MSO,. Trung hoa 200 ml dung dich X can 20 ml dung
dich Y gom BaCl, 0,4M va NaOH 0,5M, thém tiép 130 ml dung dich Y vao hdn hop san pham, thu
dugc két tia A va dung dich B. Nung két tia A trong khong khi dén khéi lugng khong dbi, thu
duogc 10,155 gam chat ran. Bé trung hoa dung dich B phai dung 20 ml dung dich HCI 0,25M.

a. Xac dinh kim loai M. Biét hidroxit cia M khéng tan, khong c6 tinh ludng tinh.

b. Xac dinh nong do mol/l cua cac chat tan trong dung dich X.

Cau 8 (1,5 diém)

Cho hdn hop X gom bdn este mach ha, trong 6 c6 mot este don chuc va ba este hai chic 1a
d6ng phan cua nhau. D6t chay 11,88 gam X can 14,784 lit O, (dktc), thu dugc 25,08 gam CO,. Pun
néng 11,88 gam X véi 300 ml dung dich NaOH 1M, ¢6 can dung dich sau phan mg thu dugc chat
ran Y va phan hoi chi chtra mot ancol don chtrc Z. Cho Z vao binh Na du, sau khi phan ung xay ra
hoan toan thay khdi luong binh Na ting 5,85 gam. Tron Y véi CaO rdi nung trong diéu kién khéng
c¢6 khdng khi, thu duoc 2,016 lit (dktc) mot hidrocacbon duy nhat.

Tim cong thirc phan ta, viét cong thire cau tao cua cac este trong hdn hop X.

Hét
. Thi sinh khéng duwot si dung bang tuan hoan cac nguyén té hda hoc.

. Cén b coi thi khdng gidi thich gi thém.

Ho 160 thi Sinh: ..o ooeoeeeeeeeeeee e eane SO bdo danh... .. ... .. ..
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SO GD&PT VINH PHUC KY THI CHQN HSG LGP 12 THPT NAM HQC 2015-2016
HUONG DAN CHAM MON: HOA HQC - THPT
(Gém 06 trang)

CAU HUONG DAN CHAM PIEM

Cau | 1.a. Khi cho tir tir &n du dung dich NaOH vao dung dich ZnCly: ban dau cd két tua trang,

1 | saudo két toa tan dan. 0,25
1,0d | 2NaOH + ZnCl, — Zn(OH),{ + 2NaCl
2NaOH + Zn(OH), — NayZnO; + 2H,0

b. Cho tir tir dén dur dung dich Na,COj3 vao dung dich Aly(SO4)s: ¢ két tia keo tring dong

thoi sui bot khi 0,25
3Na,CO;3 + Aly(SO4)3 + 3H,0 — 2AI(OH);4 +3CO,T + 3Na,SO,
2.a. FeO + HNO; — Fe(NOs); + N,O, + H,0 0,25

Gx-2v) | Fe"? o> Fe® +1e

+F
1 xN" +(5x2y)e o xN =
(5x — 2y) FeO + (16x — 6y) HNO; — (5x —2y) Fe(NO3); + N,O, + (8x — 3y) H,O

b. FeS, + H,SO, dac, nbng —

FeS, + H;SOugc ——> Fex(SO4)s + SO, + H,0

1 | ZFeS, > 2Fe” + 45" +22¢

11 8% +2 —» 8%

2FeS, + 14H;S0445c ——> Fex(SO4)3 + 1550, + 14H,0

0,25

Cau | X, la khi thai gay hiéu ing nha kinh — X; 1a CO.. 1,0
2 Xe ¢6 mau do nau la Fe(OH)s. 8pt*0,125
1,0d (1) FeCO; + 2HCI —» FeCl, + CO, + H,0
(X) X)) (X2)
(2) FeCl; + 2NaOH — Fe(OH), + 2NaCl
(X1) (X3) (X4)
(3) 2FeCl, + Cl, — 2FeCl;
(X1) (Xs)
(4) 4Fe(OH), + 2H,0 + O, — 4Fe(OH)3 |
(Xa) (Xe)
(5) 2C0O, + Ba(OH)z - Ba(HCO3)2
(X2) (X7)
(6) Ba(HC03)2 + 2NaOH — BaCOj3 | + Na,CO3 + 2H,0
(X7) (Xs) (Xo)
(7) BaCO3 + 2HCI — BaCl, + CO, + H,O
(Xs) (X2)
(8) 2FeCl; + 3Na,CO3; + 3H,0 — 2Fe(OH)3 | + 3CO, + 6NaCl
(Xs) %O N ,
Thi sinh c0 thé chon chat khac phu hop van cho diém binh thuong
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Cau | la. 0,5

15d | HO CHO H3c\
H,CO CHO /CH—< : : »——CHO
HyCO HaC

4-hidroxi-3-metoxibenzandehit 4-metoxibenzandehit p-isopropylbenzandehit

b. Chat 4-hidroxi:3-metoxibenzandehit c6 nhiét d6 sbi cao nhat 0,25
2. a. Cong thue cau tao: 0,5
Aq CH3—CO—CH3 Ay CHg—COOH

CHz-C=CH - CH, - CH, - C = CH- CH,
HOOC - CH, - CH, - C - CH |
I

As: 0 A CH; CH;
b. Viét ding 2 ddng phan hinh hoc 0,25
H3C Hzc_CHZ CH3 H3C Hzc_CHZ H
_/ N/ N_/ N/
HsC H HsC H HsC H HsC CHj
Ci‘u Dit s6 mol caa Al, Fe, Cu trong 23,4 gam hén hop G lan luot la x, y, z 0,5
10d | ™ Mg = 27X + 56y + 64z = 23,4 (1)
1512

* G + H,SO,4 déc nong du: ng, = B 1 0,675 (mol)
Al — AP + 3e

X 3x (mol)

Fe — Fe* + 3e

y 3y (mol)
Cu — Cu* + 2
z 2z (mol)
S® + 2 —» s*
1,35 0,675 (mol)

—>Ne=3x+3y+22=1,35(2)

* G + HzS04 lodng: Cu khdng phan tng. n,, ¢, =0,85.1 = 0,85 (mol)
Al > AP + 3e

X 3x (mol)

Fe — Fe* + 2

y 2y (mol)

2H" + 2 — H,T

H, + CuO —Y>5 Cu + H,0
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— Khéi lwong chat ran giam 1a khdi lwong O trong CuO phan wng

- nHz = nO 162 0 45 (mOI) < nH ,S0, 0185 —>HZSO4 du

—> ﬂsto4 du — 0,4 (mol) —> nH+ du = 0,8 (m0|)

—n, = 3x+2y=2n, =2045=09 (3)

Giai hé phuong trinh (1, (2) va (3) dugc {X =02
y=2=0,15

* Binh A + NaNOg3

Fe®* o> Fe* + 1le 05

0,15 0,15 (mol)

Cu — Cu* + 2e

0,15 0,3 (mol)

NO, + 4H" + 3 — NOT + H,0

0,8 0,45 (mol)

— H" du, gia tri m nho nhat dé V 16n nhat tng vai NaNOj3 phan (ng vira hét

= Nuano, = Nyo, = Nivo = % =0,15 (mol)

— m=0,15.85=12,75 (gam)
Cg” 1. 200ml rurgu 90° €6 Ve 1 oppe = 2(1’2';90 = 180ml 0.25
1,0d . . 180.100

= 600ml

Theé tich ruou 30° pha duoc tir 180 ml C,HsOH nguyén chat la

Céach pha: Cho 200 ml ruou 90° vao coc dong roi thém tir tir nude cit va lic déu dén thé 0,25
tich 600 ml thi dung lai.
2. a. X: H— COOH (axit fomic); Y: CH; — COOH (axit axetic); Z: CH,=CH — COOH 0,25
(axit acrylic)

b. Tinh khéi luong CH;COOH trong dung dich:
1 lit ancol etylic 9,2° ¢c6 92ml C,HsOH.

_92.0,8 _
Neopon ~ 16 1,6 (mol)
e 0,25
Men giam
CoHsOH + O, »CH;COOH + H,0
Khéi lugng CH3COOH = 1,6.60. ﬁ = 76,8 (gam)

Cau 0,5
6 + CH> = CHs; _} —CH; — CHs

2,0d
@—CH2 CH; + 4EMnOy —" E200 + ECH + 4MnQ; + 2ZH0 +@—COOK
(4)
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@ COCE + Hp50y —» @ COCH + EH504

@—CODH + HNO, _H2804ae, —COOH + H0
(©)

—COOH + §[H] Fe/HCL " —COOH + 2H;0

Sosanh lycaxit: D<B<C

Giai thich: Nhdm NH, day electron vao vong benzen lam giam luc hat electron cua

vong benzen nén D ¢d lyc axit yéu hon B, con nhom NO, hit electron ra khoi vong

benzen lam ting luc hut electron cua vong benzen nén B ¢6 luc axit yéu hon C

2. a. 0,5
26,4 12,6 2,2

Neo, = aa =0,6mol; n, o= 8 =0,7mol; n = 24 =0,1mol

3,75.0,2

0,25

EE N

Dot0,2mol Acan ng, = =0,75mol

B4o toan nguyén t6 O duoc n,,, =0,6.2 + 0,7 ~0,75.2 = 0,4mol
— A duoc cau tao tir C, H, O, N. Pt CTTQ cua A 1a CyH,O,N;, ta dugc
_06 5072 o 04, 012_,
0,2 0,2 0,2 0,2
— CTPT cua A la C3H;0,N.

b. A+ HNO, — N,. Vay A c6 nhom -NH,.

A+ C2H5OH —> C5H1102N. Vﬁy A c6 nhdm —COOH.
A c6 trong tu nhién — A & a - aminoaxit 05
A—" hop chit vong c6 CT CgH110,N,.

Vay A ¢6 CTCT: CH3z — CH(NH,) — COOH. Alanin (axit 2 —amino propanoic)

Céc phuong trinh phan ing:
CHs— CH(NH,) — COOH + HNO, — CH3z— CH(OH) — COOH + N, + H,0
CH; — CH(NH,) — COOH + C,HsOH M> CH; — CH(NH,) — COOC,Hs + H,0 0,25
C —N'I«\
2CH; - CH - COOH Y CHs- CH\ CH-CH; +  2H0
NH— C
i \
O
Cau | a. 20 ml dung dich Y ¢6 ng,, =0,4.0,02 = 0,008mol; n,,= 0,5.0,02 = 0,01mol 05
7 _ Néu HS
10d | 7 Mow T 0,01mol khong xét
130 ml dung dich Y ¢6 ng,, =0,4.0,13 = 0,052mol; n,q,,=0,5.0,13 = 0,065mol kim loai
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—n,,, =0,065mol; ZnBa%: 0,06mol I\:Ir;:f[)hr;(;/a
H" + OH" — H,0 dbi chi
0,01 0,01 (mol) cho

_ 0,01 _ 0,25d

> Nyso, = T 0,005mol

n,=0,02.0,25=0,005mol =n . =n_. a — N = 0,065 -0,005 = 0,06mol
Dit s6 mol FeSO, va MSOy, lan luot 1a X, y (mol)

Fe + 20H" — Fe(OH),

X 2X x  (mol)

M? +20H — M(OH),

y 2y y (mol)
— 2x+2y=0,06 < x+y=0,03
N, =X+Yy+ 0,005 = 0,035mol

Ba®* + SO — BaSO,
0,035 0,06 0,035 (mol)

4Fe(OH), + 0, —% 2Fe,05 +4H,0
X X
2
AM(OH), + (n-2)0, —“— 2M,0, + 4H,0 (n=2,3)
y
y 2

160. g +(2M + 16n). % +0,035.233 = 10,155

< 80x+My+8ny=2

*n=2 — 64x + My =152 — M<1’—502 = 50,67 < 64

Do M(OH), khong tan va khong co tinh ludng tinh — M =24 (Mg)
— 64x +24y=152 - x=0,02;y=0,01 — thoa mén

) n=3 - 56x+My = 1,28 > M< (1)i2 = 42,67 <56 — Loai vi khdng c6 kim loai nao

¢6 héa tri thay doi thoa man,

b. CM/FeSQ,: W =0,1M; CM/MgSO4: E =0,05M; CM/H2804: W =0,025M

=0,66mol; n¢, = % =0,57mol 05

0,02 0,01 0,005 05

8 14,784
1,5d Mo, = 224

Ap dung bao toan khoi lugng, ta dugc:

m,, o= 11,88 + 0,66.32 - 25,08 = 7,92gam; n, , = 71_982 = 0,44mol

Ap dung bao toan nguyén té O, ta duoc noix = 0,44 + 0,57.2 — 0,66.2 = 0,26 mol

— s6 mol nhém -COO- = % =0,13 mol

Goi cOng thuc ancol don chuc Z la ROH, cdng thic trung binh cia 4 este la
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R(COOR)-
R(COOR)- + nNaOH —“— R(COONa). + n ROH

— NRoH = NNaoH = N-coo- = 0,13 mol 0,25
2ROH + 2Na — 2RONa +H,T
0,13 0,065 (mol)

— Mpinh Na ting = MROH - I’nH2 — Mron = 5,85 + 0,065.2 = 5,98gam
—> R+17=46 > R =29 (C;Hs-)
NNaOHbE = 0,31 = 0,3 mol; NNaOH/Y = 0,3 — 0,13 = 0,27 mol

R(COONa). + nNaOH —%° 5 RH_ + nNa,CO, 0.5

0,09 <« 0,27 0,09 (mol) HS khong

Goi cong thuc ba este hai chirc 1a CoHn(COOC,Hs), ¢6 s6 mol la x, cong thirc este don xét s6 mol
chic 13 CyHp+1 COOC;Hs ¢6 s6 mol lay. NaOH

x+y=009 [x=004 ‘khong
- = tinh diém
2x+y=0,13 y =0,05
— 0,04(n +6) +0,05(n+3)=0,81 > n=2
0,02(m + 10) + 0,025(m + 6) = 0,44 — m =2
— CTPT, CTCT este don chuc: CsHgO,
CH,=CH-COOC;Hs 05

CTPT, CTCT cua ba este hai chirc: CgH1204
CH>=C(COOC:Hs)
C,Hs00C COOC,Hs C,Hs00C H

c—cC c—cC

Hét
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