SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THPT
HA NAM NAM HOQC: 2020 — 2021
DE CHINH THUC Mén: HOA HQC — LOP 11
(D thi gém 2 trang) Thoi gian lam bai: 180 phut
( Khong ké thoi gian phat deé)
Cau 1. (2,0 diém)

Néu hién twong va viét phwong trinh phan ang ( néu cd) cia cac thi nghiém sau:

1. Cho dung dich Fe(NO3)2 vao dung dich AgNOs du.

2. Cho hdn hop bot Cu va FesOq (ti 1é mol 1:1) vao dung dich HCI du .

3. Suc hdn hop khi etan va eten dén du vao dung dich KMnO4 ¢ diéu kién thuong.

4. Suc khi propin vao dung dich AgNOs trong NHs.

Cau 2. (2,0 diém)

1. Cho so d6 chuyén hoa sau; X —uchinkhone_y ' +HOL 7 +T 5%

Viét so @6 phan tng véi X 1a 4 chat khac nhau.

2. Cho céc dung dich riéng biét NaHSOs, Na2COs, AICI3, Fe(NOz)s, NaCl, Ca(NOs)..

a. Cho biét dung dich nao c6 pH=7, pH<7, pH>7?. Gii thich?.

b. Chi dung chat chi thi phenolphtalein, hdy phan biét cac dung dich trén. Viét cac phan
ung minh hoa dudi dang ion thu gon.

Cau 3. (2,0 diém)

1. Trong 2 chén sit A, B mdi chén dung mot mudi nitrat. Nung 2 chén & nhiét do cao
trong khong khi dén phan ng xay ra hoan toan. Sau d6 lam ngudi chén, nhan thay:

- Trong chén A khdng con dau vét gi nira.

- Trong chén B con lai chat rin mau niu do.

Tur hién tuong trén: Hoi 2 chén A, B ¢6 thé chira mudi nao ( Néu it nhat 2 trudong hop &
mdi chén ). Viét phuong trinh héa hoc minh hoa.

2. Mot mau quing apatit gom Cas(POa)2, CaSO4, CaCOs, CaF2. Dé diéu ché phan bon
trong phong thi nghiém, mét hoc sinh tién hanh bang cach cho mau quang trén vao hdn hop
cua axit: Hs3POs va H2S04 & diéu kién dudi 60°C va thuc hién trong ta hét.

Vi sao phai ¢ diéu kién dudi 60°C va thuc hién trong ta hot?. Viét phuong trinh phan
ung chitng minh.

Cau 4. (2,0 diém)

Mot loai xang c6 chira 4 ankan voi thanh phan vé sé mol nhu sau: 10% heptan, 50%
octan, 30% nonan va 10% decan. Hiy tinh xem mot xe may chay 100 km tiéu thu hét 2,0 kg
loai xang néi trén thi da tiéu thu hét bao nhiéu lit khdng khi, thai ra méi truong bao nhiéu lit
khi cacbonic va bao nhiéu nhiét luong, gia thiét rang nhiét dét chay cua 1 mol xing la 5337,8
kJ/mol, ning luong giai phong ra cd 80% chuyén thanh co ning con 20% thai vao moi truong,
oxi chiém 20% thé tich khéng khi, cac thé tich khi do & 27,3°C va latm, cac phan tng xay ra
hoan toan.

Cau 5. (2,0 diém)

1. Cho so d6 thi nghiém sau: Bong va Cuso, khan

Bict rang bong tron CuSO4 khan hda ~ ”

\ . A 5 e Ky i Dung dic
xanh va dung dich Ca(OH)2 van dyc. Hoi | chithiucox —> @ 2 Ca(oH),

7 . , n z R . va CuO
chat X phai chtra nguyén t6 nao? Vi sao?

2. Em hay giai thich:

- Tai sao khong ding khi CO, dé dap tat dam chay caa kim loai Mg?

- Tai sao trong phong thi nghiém, khi CO2 nén duoc diéu ché bang cach cho da voi tac
dung véi axit HCl ma khéng dung dung dich axit H.SO4 lodng.
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Cau 6. (2,0 diém)

Cho 20,22 gam hdn hop X gom: Al, Fe(NO3)s, KNOs, FesOa, Fe(NOs), tan hét trong
4680 ml dung dich KHSO41M. Sau khi c&c phan tng xay ra hoan toan thu dugc dung dich Y
chi chtra cac mudi sunfat trung hoa c6 khéi luong 644,9 gam va 46,592 lit hdn hop khi Z gom
2 khi ( trong d6 c6 mot khi hoa nau ngoai khong khi) do & dktc. Ti khdi cua Z so véi Ha la:
20
13"
Cau 7. (2,0 diém)

Hon hop X gom Al, Ca, Al,C; va CaC,. Cho 40,3 gam X vao nuéc du, chi thu duoc
dung dich Y va hén hop khi Z (C;H,, CHa, H,). Bét chay hét Z thu dugce 20,16 lit khi CO, (do
& dktc) va 20,7 gam H,0. Nho tir tir V lit dung dich HCI xM vao dung dich Y, duoc biéu dién
theo hinh vé:

Tinh phan tram khéi lwong cua FesO4 trong hdn hop X.

sé mol két tia

A

0 0.56x  0.68x s‘gmol HCl1

Gia tri cua x?

Cau 8. (2,0 diém)

Oxi héda m gam hop chat hitu co A bang CuO rdi cho san pham sinh ra gém CO; va hoi
H20 lan luot di qua binh 1 dung: H2SO4 dic, du va binh 2 dung: 2 lit Ca(OH), 0,0225M thi
thu dugc 2 gam két tiia, khdi lwong binh 1 ting 1,08 gam, khéi lugng CuO giam 3,2 gam va
Ma < 100.

1. Xac dinh cong thirc phan tir cua A.

2. Xac dinh cdng thirc cau tao va goi t&n A. Biét oxi hda manh liét A, thu dugc hai hop
chat hitu co 14 CH3COOH va CHsCOCOOH.

Cau 9. (2,0 diém)

Hoa tan 4,8 gam kim loai M bang dung dich HNO3 dic, ndng, du. Hay hoa tan 2,4 gam
mubi sunfua kim loai nay ciing trong dung dich HNO3 dic, néng, du thi déu ciing sinh ra khi
NO; ( 1a san pham khir duy nhat) cé thé tich bang nhau trong cung diéu kién. Biét luu huynh bj
oxi hda 1én mirc cao nhat va cac phan ang xay ra hoan toan.

1. Viét cac phuong trinh phan (mg dudi dang phuong trinh ion.

2. Xéac dinh kim loai M, cong thtic phan tir mudi sunfua.

3. Hap thu khi sinh ra & ca hai phan ang trén vao 300 ml dung dich NaOH 1M thu duoc
dung dich c6 méi truong gi? vi sao?

Cau 10. (2,0 diém)

Cho m gam hén hop A gém CzHs, C2Hs, C2H2 vao binh dung khi Hz c6 chira mét it bot
Ni rdi dem nung dén khi cac phan ung xay ra hoan toan thu dwoc hdn hop B. D6t chay hoan
toan hon hop B thu dugc V lit khi CO2 ( do & dktc). Cho hdn hop B vao dung dich Br, du thi
thay c6 64 gam Br, phan tng. Cho 22,4 lit ( do & dktc) hdn hop A vao dung dich Brz du thi
thdy c6 160 gam Br, phan ng.

1. Trinh bay cach tach tirng chat ra khoi hdn hop A.

2. Tinh V.

Cho: H=1; ;C=12; N=14; 0O=16; S=32; F=19; Na=23; Mg=24; Al=27; P=31; CI=35,5;
Ca=40; K=39; Mn=55; Fe=56; Cu=64; Zn=65; Br=80; Ag=108; 1=127; Ba=137; Hg=201.
Thi sinh khong dwec sir dung bing tuan hoan va tai ligu.

----------- Het----------
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THPT
_ HANAM NAM HQC: 2020 — 2021
IPE CHINH THU(C| Mén: HOA HQC - LOP 11
Thoi gian lam bai: 180 phut
HUONG DAN CHAM

(Hudmg ddn cham gém 06 trang)

A. Huéng dén chung

V6i yéu cau viét phuong trinh phan tmg: néu thiéu diéu kién phan Gmg hodc khong can bang,
trir di ¥ s6 diém ctia phuong trinh phan tng d6; néu thiéu hoic thira chat thi khong duge diém.

V6i cac yéu cau dinh luong:

+ Néu hoc sinh dinh luong theo phuong trinh phan tng sai, thi khong duoc diém phan dinh
luong do.

+ Hoc sinh ¢6 thé dinh luong theo so dd phan ung, cac dinh luat bao toan.

- Hoc sinh lam bai theo cach khac ding thi van dugc tuong duong.

- Diém cua toan bai thi dwoc 1am tron dén 0,25.
B. Pap an va thang diém
Céu 1. (2,0 diém)

Y Noi dung DPiém
1 Co6 két tiia trang xuét hién, dung dich chuyén sang mau vang . 0,25
Fe(NO3)2 + AQNO3 — Fe(NO3)s + Ag| 0,25
2 Bot tan ra, Lic dau dung dich c6 mau vang. Sau d6 chuyén thinh mau xanh 0,25
Fe304 + 8HC1 — FeCly + 2FeCls + 4H20

Cu + 2FeCl3z — CuCl; + 2FeCl; 0,25
3 Dung dich KMnOs mat mau, xuat hién két tiia mau den. 0,25

3CH2=CH2+2KMnO4+4H,0—3CH20H-CH.0H+2MnO2| +2KOH
CH3z— CHs + KMnO4 + H,O— khong phéan ng. 0,25
4 Xuat hién két tha mau vang nhat: 0,25
CH3-C=CH + AgNO3 + NH3 -CH3-C=CAg| + NH4NO3 0,25

Céu 2. (2,0 diém)

Y No¢i dung Piém
Fe(OH), —:chinkione_, Foy_ +HCl y FaC) —NOH , Fo(OH), 025
Mg(OH), —-chinkhone_y NgQ 5 MgCl, —*_5 Mg(OH), 0,25
1 CaCo, —thinkiing a0 O, 0], M0, CaCO, 028

Fe(N03)3 t°, chan khong Fe203 +HCI F9C|3 +AgNO, Fe(NO3)3 0'25

Cha y: néu hoc sinh si dung chat khac ma van diing so do thi van cé diém.

a. Vi mudi kim loai manh va goc axit manh hodc viét phuong trinh phan li
pH<7: NaHSOj4, AICl3, Fe(NO3)3 0,25
Vi NaHSO4 12 mubi axit cta axit manh. Con mudi AlCls, Fe(NO3)s kim loai
TB, yéu va gdc axit manh hogc viét phuong trinh phén li
pH>7: Na;CO3 Vi mudi kim loai manh va gbc axit yéu hoic viét
phuong trinh phén li 0,25
pH=7: NaCl, Ca(NOz)2 Vi mudi kim loai manh va goc axit manh
Chii y: Néu hoc sinh gidi thich bang phwong trinh phdn li van cho diém.

2 Trich mau thir cho mdi 1an thi nghiém:
Cho phenolphtalein vao mdi mau thir. Mau thir c6 mau hong 1 dung
dich Na,COs, cic mau thir con lai khong mau.
CO3% + H,0 &= HCO3 + OH"
Dung Na2COs 1am thude thir dé cho vao cac mau thir con lai.
Mau thir ¢6 sui bot khi khong mau 1a NaHSO4
CO3% + 2H* —» H,0 + CO21t

0,25
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Mau thtr tao két taa trang keo va sui bot khi khong mau 1a AICl3 0,25
2AP* + 3CO3% + 3H20 — 2AI(OH)3|+ 3CO?1
Mau thtr tao két tia do ndu va sui bot khi khéng mau 1a Fe(NO3)s
2Fe®* + 3C0O3% + 3H20 — 2Fe(OH)s|+ 3CO,?1
Mau thir tao két tia tring 1 Ca(NO3)2
Ca*" + COs* — CaCOs|
Mau thir khong tao hién tuong la NaCl.
ChQ y: nhdn biét 6 chat dwoc 0,25 diém, Viét di phicong trinh ion thu gon
dwoc 0,25 diém.
Cau 3. (2,0 diém)
Y Néi dung Diém
Chén A khong con dau vét chimg to6 mudi da nhiét phan chuyén hét thanh thé
hoi va khi, do d6 mudi 1a Hg(NOs)2 hodc NHaNOs: 0,25
. Hg(NOs); —— Hg + 2NO, + O, 025
NH4NOs —— N,O + 2H,0 '
Chén C chira mudi nitrat cta sat: Fe(NOs)2 hoic Fe(NO3)s 0,25
4Fe(NOs)2 — " 2Fe;03nau) + 8NO; + O; 0,25
4Fe(NO3z)3 e, 2Fe203naw) + 12N0O2 + 302
Phai thyc hién ¢ diéu kién dudi 60°C vi ¢am bao do bén cua thach cao song 0,25
CaS04.2H20 co trong phan bon.
CaCO3z+ H2SO4 — CaS0s + 2H20 + CO» 0,25
Caz(POa)2 + 2H2S04 — Ca(H2PO4)2 + 2CaS04
2 Caz(PO4)2 + 4H3PO4 — 3Ca(H2POu)2 0,25
Phai thyc hién trong ta hot vi tranh ¢ su xuét hién khi ddc HF trong phong
thi nghiém. 0,25
CaF; + H2SO4 — CaS04 + 2HF
CaF2 + 2H3PO4 — Ca(H2P0s), + 2HF
CaCO3z+ 2H3PO4 — Ca(H2P04), + H20 + CO2
Cha y: néu hoc sinh chi viét mét phan iing tao CaSO4 va HF thi vdn ¢é diém
t6i da.
Céu 4. (2,0 diém)
Y Noéi dung Piém
Trong 1 mol xang c6: 0,1 mol C7H1e; 0,5 mol CgH1g; 0,3 mol CoH2o; 0,1 mol 0,25
CioH22.
bét cong thirc chung cac ankan trong xang: Cg H 2a+2
Vei d = 0,7 + 0,58 + 0,39 + 0,110 - 8.4 0,25
1
M =148 +2=119,6 gam/mol 0.5
S6 mol ankan c¢6 trong 2 kg xang = 16,7224 ( mol) '
C.Hypr + (38 +1)20, — 8O, + (8 +1) H,0
S6 mol O cn: 16,7224, (3.8,4+ 1)/2 = 219,063 ( mol) 0,25
Vo2 cin = 5394,34 ( 1it) — Viu = 26971,76 (Iit) 0,25
S6 mol COz thai ra khong khi = 8,4.16,7224 = 140,47 mol
Vcoz thai ra = 3459 ( lit) 0,25
ez ROHDY 0,25
Nhiét tao thanh khi dot = 16,7224. 5337,8 = 89260,8 ( kJ) 0’25
Luong nhiét thai ra khi quyén 1a: 17852,16 ( kJ) '
Céu 5. (2,0 diém)
Y Noi dung Piém
+ Vi bong tam CuSO4 hda xanh nén khi nung X véi CuO c6 H20 sinh ra vi:
CuSOuy(iréng) + 5H20 — CuS04.5H20(mau xanh) 0,25
1 = X chtra hidro 0,25
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+ Vi dung dich Ca(OH)2 van duc nén khi nung X v&i CuO c6 CO2 sinh ra vi:

Ca(OH); + CO2 — CaCOs | + H20 0,25
= X chtra cacbon 0,25
Khéng dung khi CO> dé dap tat dam chay ctua kim loai Mg vi Mg tiep tuc
chay trong khi CO; theo phuong trinh: 0,5
2Mg + CO2, —“»2MgO +C
) C+0; —“»C0,
Trong phong thi nghiém, khi CO> di¢u ché bang cach cho da voi tac dung
vai axit HCl ma khong dung dung dich axit H2SO4 loang. Vi da voi tac dung 05
v6i axit H2SO4 lodng theo phuong trinh: ’
CaCOs3 + H2SO4 — CaS04 + CO2 + HO
CaSO0s4 sinh ra bao quanh CaCO3, ngan can tac dung cia CaCOs3 v6i H2SOs.,
lam cho lugng CO> sinh ra it.
Ciu 6. (2,0 diém)
Y Noi dung DPiém
K+
KNO, Na*
Fe,O, .
Fe NO
X ¢ Fe(NO,), + KHSO, -»Y 4 ~ +Z {H +H,0
Fe(NO,), Al N 2
Al NH
SOZ
— 40 e A A
M kni :E ~ 3,077 gam/mol — trong Z co6 khi Hz, khi hoa nau trong khong
0,5
khi la NO.
— nno = 0,08 mol, n, =2 mol 0,25
BTKL — m,, =54gam — n, , =0,3mol 0,5
’ ’ . 0,25
BTNT (H) —» Ny = 0,02 mol — c6 muoi NH, 025
BTNT (N) — N ostong x = 01 mol — ng no; =03 mol 0,25
BTNT (O) — n, trong Fe,0, 0,08 mol - ng,, =0,02mol
— %mg, o, = 22,95%
Chl y: - Hoc sinh khong duge 1am tron khi tinh M vao phan giai phia sau.
- Két quan tinh %m,,, c6 thé lam tron.
Céu 7. (2,0 diém)
Y No¢i dung Diém
Khi dot hon hop C2Hz, CHa, Hz thu duoc 0,9 mol CO2 va 1,15 mol H20
Bao toan nguyén t O — n, =(2.0,9+1,15):2=1,475 mol 0,25
Quy hdn hop X vé 40,3 gam gom Al : x mol, Ca: y mol, C: 0,9 mol
5 27x + 40y +0,9.12 = 40,3 0,25
bao toan e cho toan b qua trinh: 0.95
— 3Ny +2n, +4n; =4n, — 3x+2y+4.0,9 =4.1,475 :
Giai hé— x =0,5 mol vay = 0,4mol
Dung dich Y chtra Caz+ : 0,4 mol, AlO2- : 0,5 mol, OH": 0,3 mol ( bao toan 0,25
dién tich)
Khi thém HCI vao dung dich Y thi H* phan ing v&i OH" trude, sau d6 H™ mai 0,5

phan tng véi AlO2-
Giai doan 1: H+ phan ng véi OH-
H* + OH — H20
Giai doan 2: H+ mai phan ung véi AlO»-
H* + AlO2- + H,O — AI(OH)s3
Giai doan 3: két tua hoa tan mot phan la: (0,5 — 3a) mol va (0,5-2a) mol
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i 3H" + Al(OH); — A" + 3H2Q
Tai thoi diém 0,56x xay ra qua trinh hoa tan két tua: (0,5 — 3a) mol

—n,, +n, -+305-3a) =056x— 0,56x +3.3a=2,3 0,25
Tai thoi diém 0,68x xay ra qua trinh hoa tan két tua (0,5-2a) mol
= Ny ¥ Ny - F 3(0,5-2a) =0,68x — 0,68x +3.2a=2,3 0,25
Giai hé - x=2,5mol vaa=0,1 mol
Cau 8. (2,0 di¢m)
Y Noi dung Piém
1. Myo =006 mol = Ny =0,12 mol
Tur cac phan ung :
CO2 + Ca(OH)2, —» CaCOs + H20
2C0O; + Ca(OH)2 — Ca(HCO3)2
1 VGi N, ony, =0,045mol va ne,e, =0,02mol 0,25
= N, = 0,02 mol hogc 0,07 mol. 0.95
n o nhan na = 32 —
— Iy tham gia phan tng =2< = 0,2 mol
e T 0,25
Vay so mol O trong A bang : 0,25
. 0,25
Ny =0,02x2 +0,06 —0,2 <0 (loai) 025
Ny =0,07x2 +0,06 —0,2 =0 mol
= A la hidrocachon c6 cong thurc don gian C7H12
Vi, Ma < 100, nén cong thirc phan trcua A chinh la C7H12
Cau tao cua A phu hop véi gia thiét la:
2 CH3 - CH =C(CHs3) - CH =CH — CHs. 0,25
3 — metylhexa — 2,4 - dien 0,25
Ciu 9. (2,0 diém)
Y Noi dung DPiém
1. Phuong trinh phan tng:
1 M + 2mH* + mNOz— M™ + mNO; + mH,0 0,25
M2Sn+4(m+n)H*+(2m+6n)NO3s —2M™+nS0,%+ (2m+6n)NO2 0,25
+2(m+n)H20
BLBT (e) phan tng M v61 HNOs: Ny, = %.m
2,4
DPLBT han tmg CuzSpvéi HNOs: n,, =————(2m+6n
2 , (e) phan tng CuzSnvoi 3‘ No: = 5 M 132 ( ) 0,5
Vi s0 mol NO2 & hai truong hop 1a bang nhau nén ta cé:
48 m = L(Zm +6n)
M 2M +32n
n, m déu 1 héa trj kim loai — 1<n,m<3
= Nghiém thichhoplan=1,m=2vaM =64
Vay kim loai 1a Cu va cong thirc mudi 1a CusS. 0,25
0,25
Ne, =0,075 mol = ny, =2x0,15=0,3mol = ny,,
— NO2 va NaOH déu hét.
~ . NN 0,25
3 = da x4y ra vura du phan Gng:
2NO2 + 2NaOH — NaNOs + NaNO: + H.0
Dung dich thu dugc c6 NO2™ tao mdi truong bazo: 0.25

NO, + H,O = HNO; + OH"

Cau 10. (2,0 diém)
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Noi dung

Pieém

Thoi hon hop A qua binh chira dung dich AgNOs/NHs du. Loc tach ket tia,
hoa tan két taa trong dung dich HCI du thu dugc khi CoHo.

CoH2 + 2AgNO3 + 2NH3z — C2Ag2 + 2NH4NO3 0,5
C2AQ2 + 2HCIl — CoH2 + 2AgClI
Khi ra khoi binh chia dung dich AgNOs/NHs, thoi tiép qua dung dich nuéc 0,25
brom du. Chiét lay san pham va dun ndng véi bot Zn (trong CH3COOH) thu
duoc CoHa :
CoH4 + Bro — C2H4Br 0,25
C2H4Br2 + Zn — CoHs + ZnBr2

Khi ra khoi binh chira dung dich brom la khi CoHs .

C,H, :a mol

C,H,:bmol . ‘0 ]
A ———hh B——=>V it CO,

C,H, :c mol

H, :d mol
Hon hop B phan tmg hoan toan véi 0,4 mol Brz ma phan tng xdy ra hoan
toan — Ha hét 0,25
BT lién két () trongmgam A— b +2c=d + 0,4. 0,25
Theo bai ra ta ¢6 (a+b+c+d) mol A thi c6 (d+ 0,4) mol lién két 7

1,0 mol X — 1,0 mol lién két «

— atb+c+d =d+04 > a+b+c=0,4. 0,25
Dbt chay hon hop B ciing 1a d6t chay hdn hop A.
BTNT (C)—> ngo,=2a+2b+2c - ng, =0,8mol - Vi, =17,92 it 0,25
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