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UBND TiNH THAI NGUYEN KI THI CHON HOQC SINH GIOI TINH LOP 11
SO GIAO DUC VA PAO TAO NAM HOQC 2019 -2020
MON THI: HOA HQC
PE THI CHINH THU'C (Thoi gian lam bai 150 phit khéong ké thoi gian giao dé)

Cau 1. (2,0 diém) Hop chit v6 co X ¢d thanh phan gom 2 nguyén t4, trong d6 120 < Mx <
145. Cho X phan &ng véi Oz thu duoc chat Y duy nhat. Cho Y phan tng véi H20 thu duoc
2 axit vo co 1 A va B. A phan tng véi dung dich AgNO3; thu dugc két tua trang C, két tua
nay tan trong dung dich NHs. B phan ¢ng véi dung dich NaOH du thu duoc mudi D. D
phan ung véi dung dich AgNOs thu duogc két taa vang E. Chat X khi phan tng véi H20 thu
dugc 2 axit 1a G va A, khi dun néng G thu duoc axit B va khi H. Xac dinh céng thuc phén
tir cac chat A, B, C, D, X, Y, G, H va viét PTHH cua cac phan tng xay ra.

Cau 2. (2,0 diém) Mot hdn hop chat ran chita cac chat: NaCl, FeCls, AICls. Bang phuong
phap héa hoc tach cac chat ra khoi hdn hop ma khong lam thay d6i khéi lugng mdi chat.
Viét PTHH cua céc phan tng xay ra.

Cau 3. (2,0 diém) Xéc dinh cac chat Az, Az,..., A theo so d6 chuyén héa sau, viét PTHH
cua cac phan tng xay ra (ghi rd diéu kién phan tng néu cd). Biét Ag c6 trong thanh phan
cua thuy tinh.

A1+ A — A3 Az + As — As+ COz + HO
As+ HO — As+ Ao+ Az As + A7 — Ag + H20
As+ A7 — Ag+ CO> As+ CO2 + H2O — Ag
A4+A3—>A9+A5 Az + A9 — As + CO2 + H20

Cau 4. (2 0 dlem) Xac dinh cac chat A1, A2, Az, A4, As, As l1a cac hidrocacbon khac nhau
theo so d6 chuyén hoa sau va viét PTHH ciia cac phan tmg xay ra (ghi rd diéu kién phan

ung).

T
Aj Ay As C,H;OH

Cau 5. (2,0 diém) Hoa tan hét 27,6 gam hdn hop A gdm R2SO3 va RHSOs (R 1a kim loai)

bang dung dich H2SO4 diic néng du, sau phan tng hoan toan thu duoc t6i da V lit khi SO2 duy

nhét (dktc) va dung dich X. Hap thu hét V lit khi SOz & trén vao 200 ml dung dich chira hdn hop

gdm NaOH 1,5M va KOH 0,5M, dung dich sau phan tmg chita 30,08 gam chat tan. Cho 11,5 gam

kim loai R ¢ trén vao 400 ml dung dich HCl 1M thu dugc dung dich Y. Cho lugng du dung dich

AgNO3 vao dung dich Y thi thu dugc m gam két tiia. Xac dinh kim loai R va gidtricitam, V.

Cau 6. (2,0 diém) Cho m gam hdn hgp H gém FexOy, Fe, Cu tac dung hét voi 200 gam

dung dich chtira HCI 32,85% va HNO3s 9,45%, sau phan ung thu dugc 5,824 lit khi NO

(dktc) 13 san phdm khir duy nhat va dung dich X chira (m + 60,24) gam chét tan. Cho a gam

Mg vao dung dich X, két thiic phan tng thay thoat ra khi Y (gdm 2 khi, trong d6 c6 khi hoa

nau ngoai khdng khi) va (m - 6,04) gam chat ran T; ti khdi cua Y ddi véi He bang 4,7. Tinh

gia tri cua a.

Cau 7. (2,0 diém) Cho 21,855 gam hdn hop A gom Na2COs, NaCl va NaHCO3 vao V

lit dung dich HCI 1M (lay du) thu duoc 4,48 lit khi CO, (dktc). Dung dich sau phan

trmg duoc chia thanh hai phan:

- Cho phan 1 tac dung vira da voi 250 ml dung dich KOH 0,1M thu duoc dung dich B.

C6 can dung dich B thu dwoc 7,42 gam mudi khan.

- Cho phan 2 tac dung voi dung dich AgNO3 du thu dugc 51,66 gam két taa trang.

Xac dinh V va tinh phan tram khéi lugng cua NaCl trong hdn hop A.
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Cau 8. (2,0 diém) Khir hoan toan 11,2 gam hdn hop gdm Fe, FeO, Fe,03, Fe3O4 bang khi
CO vira du thu duoc chat X va khi Y. Cho X vao 500 ml dung dich AgNO3 1M, sau khi két
thiic phan tng thu duoc 51,84 gam chat ran. Hap thy hét khi Y vao V lit dung dich chua
dong thoi hai bazo gdom Ba(OH)2 0,8M va KOH 0,4M thi xuat hién 11,82 gam két taa, dun
noéng dung dich lai xuit hién thém két tua. Xac dinh gia tri cua V.

Céau 9. (2,0 dlem) A 12 mot hon hop khi (¢ dktc) gom 3 hidrocacbon X, Y, Z mach he,
thudc 3 ddy dong dang. B 1a hdn hop gom oxi va ozon c6 ti khdi hoi so véi hidro bang 19,2.
Dé dbt chay hoan toan 1 mol A can 5 mol hén hop B thu duoc sé mol CO2 bing s6 mol
H20. Cho 22,4 lit hdn hop A di qua binh brom du thay c6 11,2 lit khi bay ra va khéi luong
binh brom tiang thém 27,0 gam. Néu cho 22,4 lit hdn hop A qua dung dich AgNOj3 trong
NHs (du) thay tao thanh 32,2 gam két tia vang (cac thé tich khi déu do & dktc).

a. Tinh ti khdi cua A so véi hidro.

b. Xéc dinh céng thirc phan tir, céng thirc cdu tao cua X, Y, Z.

c. Tinh phan triam theo thé tich mai khi trong A.

Cau 10. (2,0 diém) Dot chay hoan toan m gam hén hop X gom hai ancol Y va Z thudc
cung diy dong dang thu dugc 6,72 lit khi CO2 (dktc) va 7,65 gam nudc. Mat khéc, 1ay m
gam hdn hop X tac dung hét véi kim loai natri thu dugc 2,8 lit khi hidro (dktc). Biét ti khoi
hoi cia mdi chat trong hdn hop X so véi hidro déu nho hon 46. Tim cong thic phan tir va
xac dinh cong thirc cau tao cua hai ancol Y, Z, biét Y va Z déu hoa tan duoc Cu(OH), thanh
dung dich xanh lam.

(Biét: H=1; C =12; N=14; 0=16;S=32; P=31; Si=28; Na=23; K=39; Ca=40; Al=27;
Mg=24; Fe=56; Cu=64; Mn=55).

...................  § [ AU
(Hoc sinh khong dwoc st dung tai ligu, giam thi coi thi khong gidi thich gi thém)
Ho va tén thi Sinh......ccoveeiviveicnsnercnsnrcssssnnessnnnnenniieniii e SBD
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HUONG DAN CHAM THI HSG MON HOA HQOC LOP 11
] NAM HQC 2019 - 2020
Cau 1. (2,0 diem)

Noi dung

Piem

Cho X phan ung véi Oz dugc Y vay X 0 tinh khu.

X va Y khi thuy phan déu ra 2 axit vay X 1a hop chét caa 2 phi kim. Axit A phan ng
v6i AgNOs tao J«trang (C) tan trong NHs Vay (C) 1a AgCl va A 1a HCI do d6 trong X
chira clo. vi clo ¢6 s oxi hoé am vy nguyén t6 phi kim con lai 1a c6 sé 0x1 hoa duong
nén axit B 1a axit c6 oxi. Mudi D phan &ng voi AgNO3 tao vang vay mudi D 12 mudi
PO4> nén axit B 12 HsPO4. Vay X 1a hop chit cua P va Cl. Vi Mx trong khoang trén
nén X la PCls. Y la POClIs. Thuy phan X dugc axit G va A vay G la HsPO:s.

PCls + %Oz—) POCI3

POCIs+3HOH — > HgPOy + 3HCI

HCI + AgNO3—> AgCl + HNO3

AgCl + 2NH3z— [Ag(NH3)2]Cl

H3PO4 + 3NaOH — NasPOg4 + 3H20

NasPO4 + 3AgNO3—> AgsPOsdvang + 3NaNO3
PCI3 + 3HOH — H3POs + 3HCI

4H3PO3 — > PHz + 3H3PO,

Cau 2. (2,0 diém)

Noi dung

Piém

NaCl
dd { % Rin:NaCl
NaCl NH Cl

FeCl,—55 > dd(NaAlO, . NaOH,, | —5*—> Al(OH),
AICI \I{ {FG(OH)S +ddNaOH

: HCl,,
’ AIOH), ™ || Fe(OH), —™dd {F a Y=, Rén FeCl,
ddHCL HCldw B <
Al(OH), —*L, dq —22 , Rén: AICI,
AlCL

FeCl; + 3NH; + 3H,0 — Fe(OH)s| + 3NH,CI
AICL; + 3NH; + 3H:0 — AI(OH)s| + 3NHCI
NH,Cl —£ , NH; + HCI

AL(OH)s + NaOH — NaAlO; + 2H,0

CO; + NaAlO, + ILO — NaHCOs + Al(OH)s|
AI(OH); + 3HCI — AICI + 3H,0

Fe(OH)s + 3HCl — FeCls + 3H20

Céu 3. (2,0 diém)

Noi dung

Piém

- Thanh phén chinh caa thay tinh la: SiO2, CaSiOs, Na;SiO3
- A4 tao As, ma A4 tan trong CO2tao Ag nén chon As la Na2CO3
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. A, :Na,CO, » A, :NaHCO, A, :HCl
A, :Na, Si0, — i T>q 7

A_:Si0, -» A, :NaOH A :NaCl—>A :ClL:A :H,
H, + Cl, — 2HCI

2HCI] + Na>CO;s; — 2NaCl + CO21T + H,O

2NaCl + 2H,O — 2NaOH + H.T + Cla1

S102 + 2NaOH — Na;S10;3 + H20

SiOg + Na;CO; — N32$i03 + COzT

Na>CO;z; + CO2 + HoO — 2NaHCOs

Na>CO; + HC1 — NaHCO; + NaCl

HCl + NaHCO3; — NaCl + CO:1 + H.O

Cau 4.(2,0 diém)
Néi dung DPiém
As: CHs; A1 CoH2; A2 CoHa; As: CaHio; As: CaHa; As: CaHe.
Céc phén tng:
2CHq 1500°C, 1am lanh nhanh CaHa + 3Ho.
Pd/PbCO, 1
CoHz + H2 > CoHs
Xt,t0,p
nCoHs ——— > (-CH2CH2-)n
CuCLNH,Clt°
2CoH> > CH,=CH-C=CH
Pd/PbCO, 1
CH2=CH-C=CH + H» > CH,=CH-CH=CH>
Nj,te
CH2=CH-C=CHy + 2H——~—> CsH10
CaHio —2"> CH, + CaHs
2CHsOH —2""— CH,=CH-CH=CH, + H» + 2H,0
CAau 5. (2,0 diém)
Noi dung Pi¢m

NnaoH = 0,3 mol; nkon = 0,1 mol

* Xét phan tng gitra a mol SO2 vai dung dich chia 0,3 mol NaOH va 0,1 mol KOH
(quy vé MOH: 0,4 mol)

+ Trwong hop 1: MOH du

SO; + 2ZMOH — M3S0O3 + H20

a 2a a

NH20sinhra = @amol va 2a<0,4 => a<0,2

Theo dinh luat bao toan khéi luong:

Mso2 + MNaoH + MkKoH = Mechittan + MH20sinhra

64.a + 0,340 + 0,156 = 30,08 + a.18 => a = 0,27 (vO ly)
+ Truwong hep 2: phan (ng tao ra 2 loai mudi

SO, + MOH — MHSOs;

x mol x mol
SO, + 2MOH — M2S03 + H20
y mol 2y mol y mol
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Ns02< NNaoH< 2Nso2=> 0,2<a<0,4.Taco: X +y =nso2 va X + 2y =nNmoH
=> Yy = nNmoH - Nso2 =0,4—2a= NHzosinhra
Theo dinh luat bao toan khdi luong: Msoz2 + MnaoH + MKoH = M chittan + MH20 sinhra
64.a+0,3.40 + 0,1.56 = 30,08 + 18.(0,4 —a)=>a = 0,24 (TM) =>V = 5,376 lit
* Xét phan ung gitta hon hop A véi H2SO4 dic
RSO3 + H2SOs— R2SOs + SO2 + H20
2RHSO3; + HSOs— RS04 + 2S02 + H0
Tir 2 phuong trinh phan ng thay: Nhénhep A = Nsoz = 0,24.
Tinh duoc M (trung binh) caa hon hop A bing 115
=> R+81<115< 2R+80 =>175<R<34 =>RIlaNa(M=23)
* Xét phan rng gitra Na vai dung dich HCI:
Nna = 0,5mol; nucr = 0,4 mol
Nas. + HClwse— NaCl + 1/2H:
0,4mol 0,4mol 0,4 mol
NNadw = 0,5—0,4 = 0,1 mol
2Na + 2H,O — 2NaOH + H:
0,1 mol 0,1 mol
Dung dich Y chua: 0,4 mol NaCl va 0,1 mol NaOH
NaCl + AgNOsz— AgCl + NaNOs

0,4 mol 0,4mol

NaOH + AgNOs— AgOH + NaNO3
0,1 0,1

2AgOH — Ag.0 + H)0O

0,1 0,05

Két tua thu duoc gom 0,4 mol AgCl va 0,05 mol Agz0 c¢6 tong khéi lugng 1a 69 gam

Ciu 6. (2 diém)

Noi dung Diem
(méo,g)g T:Cu,Fe,Mg(m-6,04)g
e
M 2+
Cu2+ g+
" (Hol 18 He Y
m(g)H{Cu + ' NO; o
HNO, 0,3 ’ H,0 z
Cl
NO 3x
H, 2x
_HZO
NO 0,26
BIKL Mo = 1,8.36,5+O,3.631; 60,24 -0,26.30 =0,92(mol)
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Fe3+
Cu2+
— B 5(m+60,24)<H"  0,26=> M(cu+re) = (M —6,4) gam < mr.
NO, 0,04
Cl~ 18
Vay trong T ¢6 thém Mg du = 0,36 g.
3x+y=0,04 x=0,01
—BINT(NHO) 514X +4y+22=0,26 =><y=0,01
3x+2=0,04.3 z=0,09

oot _18-0,01
Mg 2

= 0,895(mol) => a = 0,895.24 + 0,36 = 21,84 (gam)

Cau 7. (2,0 diém)

Noi dung

Pieém

- 2 phan khéng bang nhau nén ta dit: P, = k.P;
Na,CO, T0,:0,2
NaCl —Ha, d {Nac.l
NaHCO, HCL,

P22 >ddB-—%*>Mubi: 14,84g

0,025 mol

P, 2% 5 | AgCl: 0,72

y=0,025
p | Nachix NaCl 0,095
—> . . _ _ o — X =0,U¥2
HHCL y  [Musi{ - 558.5%+74,5.0,025=7,42
KC1:0,023

NaCl: 0,095k, . )
21HCl 0OZikT)O,Ogﬁk-I—O,OQﬁk:O’}()_)k:3
ay U IA

Na,CO,:a  [106a+58,5b+84c=21.855 [a=0,15

BT.Na

NaCl: 0,38 _
dd —JINaCl:b —><—"32a+b+c=0,38 —<b=0,03

HCl,, :0,1 © _
NaHCO, :¢c —0_22—>a+c:0,2 c=0,05

R V =0,48(lit)
90NaCl = 8,03%

Céu 8. (2,0 diém)

Noi dung

Piem

- 51,84 gam ran 1a Ag: 0.48 mol < nAgNO; =0.5 nén AgNOs du, Fe lén hét +3
- Dun dd lai thu thém két tia do vay dung dich c6 goc Ba(HCOs3)»
Fe + 3AgNO3; — Fe(NOs); + 3Ag|

0.16 0,48 —0.48
Du: 0,02
Fe:0,16
II,Qg{Oe ’ —n0=0,14 - nCO, =0,14 > nBaCO, = 0,06
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Ba(OH),:0.8V [+ BaCO,:0,06
TY:CO,+ N
KOH: 0,4V

X:Fe%Ag : 0,48

dd—2 51

CO, + OH — HCOy"

X— X
CO, + 20H- — COs* + H,0
y— 2y y
Ba*" + CO3* — BaCOs;)
0,06
x+y=0,14 008
Ta co x+2y—2V—>{$ 0 |
y =0,006 -

Cau 9. (2,0 diém)

Noi dung

Piém

a) Bt chdy hoan ton 1 mol A cin 5 mol hon hop B va thu dugc s6 mol CO; bing s6 mol Ha0 nén ta gia str dot a
mol A can 5amol B va thu dugc: Ny, =My o =1(mol) . Bao toan nguyén {0 oxi:

nos = 1.2+ 1 =3 (mol) = mg =48 (zam) = nB:%:I,]ES(mal)f;nA =1(),25(mol)

§ da

Bao toan khoi lugng: m, +mj = Meg, +My o = My =M, +my o —my =44+18—-48=14(gam)

Ma= 0 ZS6=d,, =20 =8
0,25 Y, 2
b) Khi bay ra khoi binh brom 1a ankan (gia st 1a X). Ta ¢6:
Ny = E =(),5(mol) 20
224 Mycn, _ﬂzﬁ:SS =X1aCHy
my =56—27=29(gam) '
- n .
Vi Cuy=—2 = OIE: 4;X1aCHpova Y, Z lachat khi nén cong thirc chung cua Y vaZ la C4H§
n, 0,

M.z = % — 54 = y =6 = phai c6 mdt chét 12 CHs (gia s 12 Y); khi d6 Z c6 thé 1o C4H, hodc C4H, hojc ca Y

va Z du c6 cling CTPT C;He (Y, Z 12 dong phin cia nhau).
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C,Hg:x(mol) lx-|—y:0,5 .

Trwong hop 1: Z 12 C;H,= Hon hop Y va Z ta co he
C,H, :y(mol) 8x +2y=6.0,5(BTNT H)

Tac dyng voi dung dich AgNOs/NHs:
HC=C-C=CH + 2AgNO; + 2NH; —— AgC=C-C=CAg + 2NH,NO;

M pge=c-cocag = é.264 =44(gam)=32,2(gam) = trudng hop nay loai.

C,Hy :z(mol)

Trwong hop 2: Z 12 C;H,= Hon hop Y vaZ l

Téc dung voi dung dich AgNOs/NH;:
HC=C-CH=CH, + AgNO; + NH; —— AgC=C-CH=CH, + NHsNO;
M ygemc—cui=cu, = 0,25.159=39,75(gam)= 32,2(gam) = trimg hgp nay cing loai.

X=

z+t=0,5 2=0,25
taco hé =
C,H, :t(mol) 8z+4t=6.0,5(BTNTH) [t=0,25

Vay Y va Z deu c6 ciing CTPT C4Hs (gia st Y 1a but-1-in: HC=C-CH,-CHs); Z 1a CH3-C=C-CHs hodc CH,=CH-

CH=CH; hoic CH;-CH=C=CH.
Téc dung voi dung dich AgNO+/NHs:

HC=C-CH:-CHs + AgNOs + NH; —— AgC=C-CH»-CH;s + NHiNO;3
29 _ )
ny=n|= % =0,2(mol) = n, =0,3(mol) = phan trdm the tich: %X = 50%; %Y = 20%; %Z = 30%.

Cau 10. (2,0 diém)

Noi dung

Pieém

Tinh s6 mol cac nguyén t6 C, H, O ¢ trong m gam hén hop hai ancol Y va Z :
nc=6,72/22,4= 0,3 mol —» mc = 0,3.12 = 3,6 gam
N =2.7,65/18 = 0,85 mol — my = 0,85 gam
— mo =m— (3,6 + 0,85) = (m —4,45) gam
- Goi cong thuc phén ti chung caa hai ancol 1a R(OH)a, ta co :
R(OH)a + aNa — R(ONa)a. + a/2H>
x mol ax/2 mol
S6 mol Hz = 2,8/22,4 = 0,125 mol — ax = 0,25
Trong a nhdm OH cua ancol thi ny = no = (m — 4,45)/16 = 0,25
— m = 8,45 gam
- Goi cOng thuc phan tir chung cua hai ancol 1a ChHan+2-2¢-a(OH)n
CnHan+2-2k-a(OH)n + O2 — nCO2 + (n+1-kK)H20
x mol nx mol  (n+1-k)x mol
Taco:nx=0,3(l) va (n+1-k)x = 0,425 (1)
Giai hé pt (1) va (I1): x =0,125/(1-k); x>0 - k=0 — x = 0,125
n=0,3/0,125=24 — a=0,25/0,125=2
Vay cong thic phéan tir caa ancol Y 1a C2Ha(OH)2 (M = 62)
Vi khéi lugng mol ciia mdi ancol trong hdn hop X déu nho hon 92 nén cong thic
phan tir ciia ancol Z ¢6 thé 1a CsHs(OH)2 hodc CaHs(OH):
ViY va Z déu hoa tan duoc Cu(OH), thanh dung dich xanh lam — CTCT Y 1a
CH20H-CH,0H; CTCT Z la: CH2,0H-CHOH-CHj3 hoiac CH,OH-CHOH-CH.-
CHjs hodc CH3-CHOH-CHOH-CH;s
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