SO GIAO DUC VA PAO TAO HA NOI PE THI HSG CAP TRUONG KHOI 10, 11
TRUONG THPT PHUNG KHAC Nim hoc: 2019 — 2020
KHOAN-THACH THAT Mén: Hoa hec 11
(Thoi gian lam bai: 150 phat)
Khéng ké thoi gian giao dé

Dé chinh thic

Cho biét khai luwong nguyén tir (theo dvC) ciia mét s6 nguyén to:
H=1;Li=7;C=12;N=14;0=16; F=19; Na=23; Mg =24; Al =27;Si=28; P =
31; S=32; Cl = 35,5; K=39; Ca =40; Mn =55; Fe = 56; Cu = 64; Br = 80; Ag = 108;
Ba = 137.

Cau 1 (1 diém).

Khi thai cdng nghiép va khi thai cua dong co dét trong ( 6to, xe may) 1a mét trong
nhitng nguyén nhan tao ra mua axit. Mua axit lam mua mang théat thu, pha hay cac cong
trinh xay dung, cic twong dai lam tir &4 cam thach, da voi, da phién ( ¢6 thanh phan chinh Ia
CaCOs). Hop chat nao cua nito, luu huynh gay nén hién tugng mua axit. Viét phuong trinh
hda hoc thé hién tac hai ctia mua axit.

Cau 2(1,0 diém). Hoan thanh so d phan ung:

+dd NaOH  + H,04C0, _ t° +HF
Y /—-T——A.

Biét X 1a nguyén t6 c6 khéi luong 16n thir hai vo trai dat.
Cau 3(1,5 diém):

Hap thu hoan toan 1,568 lit CO2 (dktc) vao 500ml dung dich NaOH 0,16M thu duoc
dung dich X. Thém 250ml dung dich Y gém BaCl, 0,16M va Ba(OH), aM vao X thu dugc
5,91 gam két taa. Tinh a?

Cau 4(2,0 diém).

Hoa tan hoan toan hon hop X gém Fe(NOs)2, FesOs, MgO va Mg trong dung dich
chtra 9,22 mol HCI lodng. Sau khi cac phan tng xay ra xong thu dugc dung dich Y chi chta
463,15 gam mudi clorua va 29,12 lit (dktc) khi Z gom NO va Hp, ¢6 ti khéi hoi so véi Hz 1a
69/13. Thém dung dich NaOH du vao dung dich Y, sau phan ¢ng thay xuat hién két tua T.
Nung T trong khong khi dén khéi luong khong d6i dugc 204,4 gam ran M. Biét trong X oxi
chiém 29,68% theo khéi lugng. Tinh phan trim khéi lugng mdi chat trong X.

Cau 5(2,0 diém).

Hoa tan hoan toan 4,8 gam kim loai M vao dung dich HNOs du, thu duoc dung dich
A. Chia dung dich A thanh hai phan bang nhau. Phan 1 dem c6 can can than, thu dugc 25,6
gam mot mudi X. Phan 2 cho tac dung vai dung dich NaOH du, thu duoc két tua B. Nung B
dén khéi luong khong d6i, thu duoc 4,0 gam chat ran. Xac dinh kim loai M va mudi X.

Cau 6 (1 diém):
Cho hinh v& diéu ché axit HX trong phong thi nghiém:
bdng
tam xut

%

hén hop
H2S04 (q) /] lanh




1. Axit HX c6 thé 1a axit nao trong s6 cac axit sau: HF, HCI, HBr, HI, HNO3, H3POs.

Giai thich ngan gon va cho biét tén ciia phuong phap diéu ché trén?

2. Tai sao phai dung KX dang tinh thé; H,SO4 dic, dun néng; dung cdc nude da; bong
tam xat trong thi nghiém trén?
Cau 7 (1,5 diém):

Viét phwong trinh dién li cia cac chit sau trong dung méi 1a nudc va cho biét moi
trrong cua dung dich sau dién li.

KNO3, Na2CO3, KHSO4, CH3COOH, dd NHs.

Cau 8 (2,5 diém):Hoan thanh cic phuong trinh phan (g sau:

a.KMnO4 + FeCl, + HSOs— Dung dich chi chira mudi sunfat

b. Suc khi Cl2 vao dung dich KNOa.

c. Suc CO2 vao nuac javen.

d. Nung quing photphorit, cat va than céc & 1200°C

e. Ca(H2P0O4)2 + KOH ti 1€ mol 1:1.

Cau 9 (2 diém):

Cho 200ml dung dich chiraHCI 0,1M va H2SO4 0,05M tac dung vdi 300ml dung
dich NaOH 0,2M thu duoc dung dich X . Tim pH cua dd X.

Cau 10(2 diém):

Hop chat A c6 dang M3sX,. Khi cho A vao nudc thu dugc két tir trang B va khi C 1a
mot chat rat doc. Két taa B tan trong NaOH va dd NHs. Dt chay hoan toan khi C rdi cho sp
vao nudce du, thu duge dd Axit D. Cho tir tir D vao dung dich KOH thu duoc dd E chira hai
mubi. E+ dd AgNOs cho két tia mau vang F tan trong Axit manh. Lap luan tim cong thirc
Cau tao diing cho A. Viét cac phuong trinh hoa hoc xay ra dang phan ti. Biét M va X 1a cac
don chét phd bién.

Cau 11(2 diém):
Cho hidrocacbon X tac dung véi dung dich brom du duoc dan xuat tetrabrom chua
75,8% brom (theo khéi lwong). Khi cong brom (1:1) thu duoc cip dong phan cis-trans.
1) Xac dinh cong thic phan tir, cong thirc cau tao va goi tén cua X.
2) Viét phuong trinh cua X voi:
a) Dung dich KMnOj4 (trong mdi truong H2SO04)
b) Dung dich AgNO3z/NHs3
c) H20 (xuc tac Hg?*/HY)
d) HBrtheotilé 1:2
Cau 12(1,5 diém):

Hon hop khi A gom CzH, va Hz c6 khéi luong 5,8 gam va c6 thé tich 1a 11,2
lit(dktc). Dan hdn hop A qua 6ng dung Ni nung néng, thu dugc hdn hop khi B. Cho B qua
binh dung dung dich Brz du, thay hon hop khi X thoét ra. Bt chay hoan toan X rdi cho toan
bo san pham vao binh chira dung dich Ca(OH). du thu duoc 24 gam két taa va khéi luong
binh tang 1én 17,4 gam.

a. Xac dinh thé tich cta timg khi trong hdn hop A.

b. Tinh d6 ting khéi lugng ctia binh dung dung dich Bra.

c. Tinh thanh phan % vé s6 mol cac khi trong hdn hop B.

Hét
(Thi sinh khéng sir dung tai liéu-Can bé coi thi khéng giai thich gi thém)

Sé bdo danh................... HO VA t8N: oot e e



HDC PE THI HSG HOA HOC LOP 11 TRUONG THPT PHUNG KHAC KHOAN

1T
Niam hoc 2019-2020
Cau Huwéng din gidi Biéu
diem
Cau 1l Khi thai cong nghiép va khi thai cua cac dong co dot trong ( 6 t6, xe | 1d
may) co chira cac khi SOz, NO, NOy,...Cac khi nay tac dung vai oxi O2 va hoi
nuoc trong khong khi nho xuc tac oxit kim loai ( ¢6 trong khoi, bui nha may)
hodc ozon tao ra axit sunfuric H2SO4 va axit nitric HNOs.
2S00, + 02 +2H20 — 2H>SOq4
2NO + O2 — 2NO2
4NO; + O2 + 2H20 — 4HNOs3
Axit H2SO4 va HNO3 tan vao nwdc mua tao ra mua axit. Vai tro chinh
cua mua axit la HoSO4 con HNO3 dong vai tro tht hai. ’
Hién nay mua axit la nguon 6 nhiém chinh 0 mot so noi trén thé gioi.
CaCOs + H2S0O4 — CaSOs4 + CO21 + H20
Ca(~303 + 2HNO3z — Ca(NOz3)2 + CO27 + H20
Hs viét 5 pir moi pw 0,2 d
Cau2 | Si+2NaOH + H20 — NaySiOz + 2H> 0,25
Na2SiO3z + CO2 + H20 — NaCOs + H3Si03 0,25
(hoac NaHCO3) 0,25
Lt 0,25
H>Si103— SiO, + H,0
SiO2 + 4HF — SiF4 + 2H,0
Cau 3 | Tinh duogc nco2 ;0,0?mol; Nnaox = 0,08 mol
=>» Tao 2 mudi NaHCOs: 0,06mol va NazCO3 0,01mol 0,5¢
Neaz+ = 0,04+0,25a mol, non- = 0,5a mol; neacos = 0,03 mol
HCOs3 + OH=> COs% +H0 0,54
=>» now-==0,03-0,01=0,02=0,5a = a=0,04M 0,54
Cau 4 | Tinh duoc nno = 0,4 mol, N2 = 0,9 mol. Vi tao ra H2 nén NOs™ hét.
Fe(NOs)2 | +Hcl Fe’”
— - M2 +NO + Hz + H0
FesOs 9,22 mol Fe.Mg* T
Mgo NH4+, CI_
m(gam) 463,15gam
Bao toan khdi luong: m + 9,22.36,5 = 463,15 + 0,4.30 + 0,9.2 + 18x
— m — 18x = 140,42 (1)
Bao toan O: 0,2968m/16 = 0,4 + x (2)
Tu (1), (2) > m=200; x =3,31.
Bao toan H: 9,22 = 4nnna+ +0,9.2 + 3,31.2 — nnna+ = 0,2 mol
Bao toan N: 2nreno3)2 = NNH4+ + Nno — nreno3)2 = (0,2 + 0,4)/2 = 0,3 mol




Goi a, b 1a s6 mol cac ion st va magie trong Y. Ta c¢6 ran M gom Fe,Os (0,5a

mol), MgO (b mol) — 80a + 40b = 2044 0]
Mat khac, khdi lugng mudi trong Y: 56a + 24b + 18.0,2 + 35,5.9,22 = 463,15
(1
Tu (I), ) »a=1,2;b=2,71 2d
Béo toan O trong X: nmgo = 3,71 - 0,3.6 — 0,3.4 = 0,71 mol o
— mmg = 200 - 0,3.180 — 0,3.232 — 0,71.40 = 48 gam.
Vay %mreno3)2 = 27,0%); YoMrezos = 34,8%; Yommgo = 14,2%; Yommg = 24,0%
Cau5 | Goihoa trj M trong oxit 1a n, chit rin thu duoc 13 oxit cia M
Ta c6: s6 mol O = (4-2,4)/16 =0,1 mol
BT ecd2,4.n/M=0,1.2 14
M=12n — n=2, M =24 (Mg), nmg = 0,1mol .
Goi cong thirc ciia mudi X 1a Mg(NO3)2.mH20: 0,1 mol (m > 0)
Ta co: 0,1.(148 + 18m)=25,6 > m=16 1d
Vay cong thirc cua X 1a Mg(NO3)2.6H>0
Cau6 [1. AxitHX la: HCI, HNO3, H3POas.
Khong dung dé diéu ché dd HBr, HI vi 2 axit nay c6 tinh khir nén s& phan
g véi H2SO4 ddc. HF an mon thay tinh (HS viét PTHH ching minh)
Phuong phap trén goi 1a phuong phép sunfat.
2. Dung KX tinh thé va dung axit H2SO4 dic nong nham muc dich: Tang tdc
d6 phan tng, giam luong nudc thoat ra dé pha lodng axit, coc nude da dé
ngung tu axit, bong tam xut dé ngan khi doc thai ra ngoai moi truong.
Cau7 KNO3z— K* + NO3™ => MT trung tinh
Na,COs— 2Na* + COs*
COs> + H,O 5 HCOs + OH =>MT bazo
KHSOs— K* + HSO4
HSOs S H+ + SO4* => MT axit
CH3COOH S CH3COO™ + H* => MT axit
NHs; + HO S NH4" + OH => MT bazo
Céu 8 a)6KMnOs + 10FeCl; + 24H>SO4—3K2SOs+ 6MnSO4+5Fex(S04)3 + | 0,54
10CI>+24H,0
b) Clo+H20 + KNO2—>2HCI +KNOs3 0,5d
c) CO2+NaClO +H20 - NaHCOs + HCIO 0,5d
0
d) Ca3(PO4)2 + 5C + 3Si02t—> 3CaSiOs + 5CO + 2P 0.5d
0
hoac 2Ca3(P0O4)2 + 10C + GSiOzt—> 6CaSiO3z + 10CO + P4 0,5d
e) Ca(H2P04)2 + 2KOH - CaHPO4 + KoHPO4 +2H20
Cau9 |nu+=0,2.(0,1+0,5.2)=0,04mol 05
Now- = 0,3.0,2=0,06 mol 05
H*+ OH>H20
0,04mol 0,06 mol 0,5
Du OH" 0,02mol
[OH]=0,02/0,5=0,04M - pOH= 1,4->pH=12,6 0,54
Céu 10 | Ala Zn3P»




Zn3P2 + 6H20 ---> 3Zn(OH). + 2PH3 0,5d
B Ia Zn(OH):
Zn(OH)2 + 4NHs ---> [Zn(NH3)4](OH)2 0,5d
C la PH3
2PH3 + 40, ----> P20s5 + 3H20 0,6d
P20s + 3H20 ---> 2H3PO4 (D)
E chira 2 mudi, E + AgNO3 ---> két tua vang => E chtra KsPO4 va K2HPOy4
Két tua F 1a Ag3P0Oy, la mudi caa k.loai yéu va axit yéu nén tan dugc trong axit | 0,54
manh: AgsPOs + 3HNO3 ---> 3AgNO3 + H3PO4
Céu 11 | 1)Hidrocacbon X: CxHy
CiHy + 2Br2 — CyHyBrs : theo gi thidt: %Br = — 0% 100=75.8 —
12x +y+320
12x +y =102
Gia tri théa man: x=8 , y=6. CTPT cua X: CsHs (A= 6).
Vi X ¢6 kha nang phan img v&i brom theo ti 1€ 1:1 va 1:2 ching t6 phan tir X
¢6 2 lién két 7 kém bén va 1 nhan thom. 14
C=CH
CTCT cua X: ©/ phenyl axetilen. 0.25d
2)Phuong trinh phan ng: e
C=CH COOH
5 ©/ + 8KMnOs + 12H,S04 — 5©/ +4K3S04 + 8BMNnSO4 + | 0.25d
12H,0
0.25d
C=CH C=CAg
@ + AgNO3 + NH3 —>© + NHiNOs3
c=c E o 0.25d
- 3
@ + H,O0 —He™ @
Br
C=CH (:Z—CH3
©/ ©/Br
+ 2HBr —
Cau 12 | hhA CzH2 : 0,2mol; H2: 0,3mol
hhB: C2H2, H2,C2H4,C2H6
hh X: C2Hs, Hz du
sp chay CO2,H20
khéi lugng binh tang = mco2 +MH20
Nco2 = Ncacos = 0,24mol ->nn20 =0,38mol
Ncans =0,12mol
Nu2 av = 0,38-0,12.3=0,02mol
Ncons = 0,3-0,02-0,12.2=0,04 mol
Nco2H2 du = 0,2-0,12-0,04:0,04 mol
a) hhA; %Vcan2 =40% , %VH2 =60% 0,54
b) khdi lugng binh Brz ting = mcanz +Mcarg = 2,16gam 0.5d

¢) hhB:




%chHz :18,18% , %Vc2H4 :18,18% , %VC2H6 :54,54%,%VH2 :9,09% 0,5(1
Chuy | Hs giii theo cach khac cho két qua ding vin chAm diém tdi da. 204




