SO GIAODUC VAPAO TAO  KY THI CHON HQC SINH GIOI CAP TINH LOP 11

QUANG NGAI NAM HQC 2020 — 2021
- - - Ngay thi: 08/4/2021

Thoi gian lam bai: 180 phat

(Pé thi c6 04 trang)

Céu 1: (2,0 diém)

Hau hét cac phan tng hoa hoc khi xay ra déu kém theo qué trinh giai phong ning luong
hoic thu ning lwong (chu yéu dudi dang nhiét). Bé dic trung cho ning luong cua cac phan
tmg theo don vi mol chat phan tng, nguoi ta st dung ki hiéu AH va duoc goi 12 hiéu ung nhiét
cua phan ung. Phan ng thu nhiét nghia 1a hé phan &tng nhan nang lugng tir bén ngoai thi AH
> 0 va phan ng téa nhiét nghia la hé phan tng toa nhiét ra moi truong (thuong lam cho méi
treong nong 1én) thi AH < 0.

1.1. Dya vao quan sét trong thuc té, hdy viét phuong trinh hoa hoc cua céc phan ng
va cho biét nhitng phan ng sau téa hay thu nhiét?

a) Phan &ng nhiét phan CaCOs dé diéu ché CaO.
b) Cho vdi séng (Ca0) vao nudc.

¢) Hap thu SOsz vao nuéc.

d) B6t khi metan (CH4) bang khi oxi.

1.2. Bét chay 5,00 gam dudng an (C12H22011) bang mot lugng du oxi giai phong lugng
nhiét 12 82,60 kJ. Tinh hiéu g nhiét (AH theo don vi kJ/mol) cua phan tmg dét chay saccarozo
& diéu kién trén.

Céu 2: (2,0 diém)

2.1. C6 5 lo dugc danh s6 tir (1) d&én (5). Mdi lo chira mot trong sé cac dung dich sau
(khong twong tng vai sb thir ty & céc lo trén): Na,COs, BaClz, MgCl,, H2S04, NaOH. Lay
mau cua cé4c lo va thyc hién céc thi nghiém duoc két qua nhu sau:

— Cho mau & lo (1) vao mau cua lo (2) thi c6 sii bot khi.

— Cho mau & lo (1) vao mau cua lo (4) thi c6 két tua trang.

— Cho mau & lo (2) lan lugt vao mau & lo (4) va (5) thi déu co két taa trang.

Xac dinh dung dich c6 trong céc lo ban dau. Viét cac phuong trinh hda hoc minh hoa.

2.2. Pé tao vi chua cho nudc coca—cola, nguoi ta thuwong thém HsPO4 véi ham lugng
photpho 13 160 mg trong 1,0 lit nuéc udng nay.

a) Tinh nong do mol ctia HsPO4 trong nuréc coca—cola.
b) Tinh d¢ chua (pH) cua nudc coca—cola.
Cho biét: HsPO4 c6 K1 = 7,6.10°3%; K2 = 6,2.10 % K3 = 4,4.10°3,
Céu 3: (2,0 diém)
3.1. Hinh v& sau md ta thi nghiém diéu ché khi Z:
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Dung dich X

\

&3/ Chit
rin Y &

Hay lwa chon cac cap héa chat X, Y thich hop dé diéu ché 4 khi Z khac nhau (1a chit vo co).
Viét cac phuong trinh héa hoc xay ra.

3.2. Nung néng hén hop A gém KMnQs, MnO; va KCIO3 sau mét thoi gian thu dugc
1,344 lit khi O (dktc) va 15,23 gam hdn hop ran B. Hoa tan hét 15,23 gam hén hop ran B
trong dung dich HCI dic, du, lugng HCI di phan @ng t6i da 14 0,6 mol va thu duoc 4,48 |it khi
Z (dktc). Viét cac phuong trinh héa hoc da xay ra va tinh phan trim khéi luong cua KMnO,
trong hon hop A.

Cau 4: (2,0 diém)

4.1. Phuong phéap Solvay 1a phuong phap ph bién nhét hién nay dé san xuat soda (tén
thong thuong cua Na,COs3). Phuong phap nay duoc sang tao bai nha hda hoc nguoi Bi la Ernest
Solvay (1838 — 1922) vao nam 1846, vi vay duogc dit theo tén 6ng. Pay 1a cach thuc tong hop
soda tir cac nguy@n liéu phd bién va d& sir dung: mudi an (NaCl), d voi (CaCOs) va amoniac
(NHs3).

2 NaCl

Na,CO,

So d6 tong hgp Na2COs theo phwong phap Solvay
Viét cac phuong trinh héa hoc diéu ché NaCOs tir so do trén.

4.2. Hap thu hoan toan 6,72 lit CO, (dktc) vao dung dich chira z mol KOH va t mol
K2COs, thu duoc dung dich T. Chia T thanh hai phan bang nhau. Cho phan mét phan tng hét
véi Ca(OH), du, thu duoc 25 gam két taa. Cho tir tir ting giot dung dich T vao 105 ml dung
dich HCI 1M, thu duoc 1,68 lit CO; (dktc). Tinh ti 16  : t.

Cau 5: (2,0 diém)

Hoa tan hét 34,77 gam hdn hop X gom Fe, Mg va Fe(NOzs)s vao dung dich chira 1,38
mol HCI va 0,015 mol NaNOs, thu duoc dung dich Y (chat tan chi c6 70,425 gam hdn hop
mudi clorua) va 4,38 gam hdn hop Z gom ba khi khéng mau (trong d6 hai khi ¢6 phan tir khéi
I6n hon khi con lai c6 sé mol bang nhau). Dung dich Y phan tng duoc téi da véi 1,365 mol
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KOH, thu duogc 43,77 gam két tia. Biét cac phan ung xay ra hoan toan.
a) Tinh phan tram khéi lugng cia Fe(NOs)s trong hdn hop X.

b) Tinh phan tram thé tich cua khi c6 phan tir khéi I6n nhat trong Z.
Cau 6: (2,0 diém)

Theo ly thuyét hién dai vé lién két hda hoc, lién két don duoc coi 12 lién két xichma (ki
hiéu 1a o), lién két do6i gdm c6 1 lién két o va 1 lién két pi (ki hiéu 1a n), lién két ba gom 1 lién
két o va 2 lién két m. Phan tmg tach dong thoi H20 va Ha cia etanol (C2HsOH) khi c6 mat xtic
tac Cr03/Al03 & 450°C tao ra hidrocacbon X cd thanh phan 88,89% cacbon, phan tir khoi
cua X bang 54.

a) Xac dinh céng thac phan tu caa X.

b) Xac dinh cdng thic ciu tao cua X. Biét rang, trong cu tao cua X, céc lién két = nam cach
nhau mot lién két o.

¢) Viét phuong trinh hoa hoc diéu ché X tir etanol.

d) Cac chatY, Z, T 1a cac dong phan ciu tao cua X; trong d6 Y ¢6 nhiéu lién két 7 nhat c6 thé,
Z khong c6 lién két = va T c¢6 mot lién két © duy nhat. Lwa chon cong thic cau tao phi hop
voiY,Z, T.

Cau 7: (2,0 diém)

7.1. Bac caa cacbon 1a s nguyén tir cachon lién két truc tiép voi nguyén tir cacbon
dang xét. Hidrocacbon X mach hg trong d6 cac nguyén tir chi lién két voi nhau bang lién két
don. Trong phan tir X cé 1 nguyén tir cacbon bac Il1, 1 nguyén tir cacbon bac Il va con lai la
cac nguyén tir cacbon bac I.

a) Xac dinh cong thirc cau tao cua X.
b) Khi cho X tac dung véi Cl theo ti 1é mol 1 : 1 ¢6 chiéu sang thu duoc t6i da bao nhiéu san
pham hitu co? Viét cong thirc ciu tao cua cac san pham do.

7.2. Hay giai thich:

a) But—2—en c6 hai d6ng phan hinh hoc sau:

H H H CHj
H5;C CHj3 H5;C H
cis—but—2—en trans—but—-2—en
t‘; =4°C t;’ =1°C

Tai sao cis—but—2—en c6 nhiét do soi cao hon trans—but-2—en?
b) B—Pinen la chét dugc tach ra tir nhya théng. Ché hoa p—pinen trong axit clohidric thu dugc
san pham Y la dan xuét halogen theo so do sau:

Cl

+ HCI
{0 T~

B—Pinen San pham Y
Hay dé xuét co ché chuyén hda tir —pinen thanh san pham Y?
Céu 8: (2,0 diém)
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8.1. Hon hop X gdom 3,2 gam CH3OH va b mol hdn hop 2 ancol no, don chic, mach hé
la dong dang ké tiép nhau. Chia X thanh 2 phan bang nhau:
— Phan 1 tac dung hét véi Na du thu duogc 2,24 lit Ha (dktc).
— D6t chay hoan toan phan 2, dan toan bo san pham chéy lan lugt qua binh 1 dung P2Os, binh
2 dung dung dich Ba(OH)2 du. Sau khi cac phan tng két thic thay khi luong binh 1 ting thém
a gam, khdi luong binh 2 ting thém (a + 11,35) gam. Xac dinh cong thirc phan tir caa 2 ancol
va tinh phan tram khéi lwong caa mdi ancol trong hén hop X.

8.2. Sap xép cac chat dudi day theo thir tu ting dan nhiét d6 sdi: benzen—1,2—diol (1);
benzen—1,3-diol (2); benzen—1,4-diol (3). Giai thich ngan gon.
Céu 9: (2,0 diém)

9.1. Cho so db chuyén hoa giira cac chat sau:

® 5, E—9 5 CH,0,

A(ChtaC,H,O,Na) — 25> B 2 5y c —8 5 p U, CHO,

® yF© .G Caosubuna
Xac dinh cdng thac ciu tao co thé c6 cua A, cdng thic cau tao cua B, C, D, E, F, G va hoan
thanh so dd phan tmg, ghi r& diéu kién phan ang néu cé.

9.2. Hn hop X gom etan, axetilen, propin, buta—1,3—dien va hidro. Cho 8,56 gam hén
hop X tac dung véi dung dich Brz du thi ¢6 0,34 mol Br, tham gia phan tmg. Mit khac, dot
chay hoan toan 7,84 lit (dktc) hdn hop X can vira da V lit (dktc) khi O, thu duge 11,16 gam
H-O. Tinh gi& tri cua V.

Céu 10: (2,0 diém)

10.1. Cho vao dng nghiém khé c6 nut va éng dan khi khoang 4 — 5 gam hdn hop bot
min dd duoc tron déu gém natri axetat khan va voi toi xGt theo ti 1¢ 1 : 2 vé khéi lugng. Lap
dung cu nhu hinh sau, rdi dun néng phan day éng nghiém bang dén con.

Hon hop CH3;COONa .
va voi toi x(t Bong

CH,

a) Dya vao tinh chat nao ma ta thu CHs bang cach day nu6c?

b) Tai sao 6ng nghiém lai hoi chuc miéng xudng dugi?

c) Khi két thic thi nghiém can tat dén con trudc roi méi thao ong dan khi hay lam nguoc lai?
Giai thich?

d) Vai tro cua CaO trong thi nghiém trén la gi?

10.2. Pai dich COVID-19 van dang dién bién phtc tap trén toan cau. Pé chu dong
phong, chong dich COVID-19 trong trang thai “binh thuong méi”, Bo Y té mong mudn va
kéu goi mdi ngudi dan Viét Nam cung nhau thuc hién Chung séng an toan véi dai dich
COVID-19. BO Y té da giri “Thong diép 5K: Khau trang — Khir khuan — Khoang cach — Khong
tu tap — Khai bao y t&”. Trong phong thi nghiém Hoéa hoc da ¢6 sin cac hoa chat: Con (C2HsOH)
96°, nudc oxi gia (H202) 3% (Phan tram vé thé tich), glyxerol (CsHs(OH)s) 98% (Phan tram
vé thé tich) va nudc cat. Tinh thé tich mdi dung dich can ldy dé pha ché thanh 10 lit dung dich
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nudc rira tay sat khuan theo cong thirc cia WHO & bang sau:

Thanh phan | Phan trim veé thé tich
C2HsOH 80%
H->0- 0,125%
C3Hs(OH)3 1,45%

(Nguon: https://www.who.int/gpsc/information_centre/handrub—formulations/en/)

Cho biét nguyén tir khdi ciia cac nguyén té: H=1; Li=7; C=12; N =14; 0 =16; Na
=23; Mg =24; Al =27;P=31;S=32; Cl = 35,5; K=39; Ca=40; Cr=52; Fe =56; Mn =
55; Cu=64; Zn = 65; Br = 80; Rb =85,5; Ag = 108; Ba = 137.

HET

Ghi chu: — Hoc sinh khéng sir dung Bang tudn hodan cdc nguyén to héa hoc.
— Can b¢ coi thi khong gidi thich gi thém.

Céu 1: (2,0 diém)

Hau hét cac phan tng hoa hoc khi xay ra déu kém theo qué trinh giai phong nang luong
hodc thu ning luong (chu yéu dudi dang nhiét). Bé dic trung cho ning luong cua cac phan
g theo don vi mol chat phan g, ngudi ta sir dung ki hiéu AH va duogc goi 1a hiéu ang nhiét
cua phan ung. Phan tng thu nhiét nghia 1a hé phan &tng nhan nang lugng tir bén ngoai thi AH
> 0 va phan ng toa nhiét nghia 1a hé phan ung téa nhiét ra moi truong (thuong lam cho moi
truong nong 1én) thi AH < 0.

1.1. Dya vao quan sat trong thuc té, hay viét phuong trinh héa hoc cua cac phan éng
va cho biét nhirng phan tng sau toa hay thu nhiét?

a) Phan tng nhiét phan CaCOs dé diéu ché CaO.
b) Cho voi song (CaO) vao nudc.

¢) Hap thu SOs vao nuéc.

d) D6t khi metan (CH4) bang khi oxi.

1.2. D6t chay 5,00 gam duong an (C12H20011) bang mét lugng du oxi giai phong lugng
nhiét 12 82,60 kJ. Tinh hiéu ing nhiét (AH theo don vi kJ/mol) cua phan ing dét chay saccarozo
& diéu kién trén.

Y NOQI DUNG PIEM
a) CaCOs ——» CaO + CO AH > 0 (Thu nhiat)
b) CaO + H.O — Ca(OH)2 AH < 0 (Toa nhiét)
1.1 | ¢) SOz + H20 — H,S04 AH < 0 (Téa nhiét) 1.0
d) CHs +20; —5— CO2+2H20  AH < 0 (Téa nhiét)
MGi phdn ing diing dwoc 0.25 diém
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82,6 _
12 AH = 5 = 5649,84 kJ/mol

342

»

1.0

Céu 2: (2,0 diém)

2.1. C6 5 lo dugc danh s6 tir (1) d&én (5). Mdi lo chira mot trong sb céc dung dich sau
(khong twong Gng vai sb thir ty & céc lo trén): Na,COs, BaCly, MgClz, H2SO4, NaOH. Lay
mau cuaa cac lo va thuc hién cac thi nghiém duoc két qua nhu sau:

— Cho mau ¢ lo (1) vao mau cua lo (2) thi co sui bot khi.

— Cho mau & lo (1) vao mau cua lo (4) thi c6 két tua trang.

— Cho mau & lo (2) lan lugt vao mau & lo (4) va (5) thi déu co két taa trang.

Xac dinh dung dich c6 trong céc lo ban dau. Viét cac phuong trinh héa hoc minh hoa.

2.2. Dé tao vi chua cho nudc coca—cola, nguoi ta thuong thém HsPO4 véi ham lugng
photpho 13 160 mg trong 1,0 lit nudc udng nay.

a) Tinh nong d6 mol cua HsPO4 trong nudc coca—cola.
b) Tinh d6 chua (pH) cta nudc coca—cola.
Cho biét: HsPO4 c6 K1 = 7,6.10°3%; K2 = 6,2.10°8 K3 = 4,4.10 3,

Y NOQI DUNG PIEM
(1) H2S04; (2) Na2COs; (3) NaOH; (4) BaCly; (5) MgCl.
PTHH:
H,S0. + Na;CO3 — Na S04 + CO,T + H,0

2.1 | H2SO4 + BaCl, — BaSO4{ + 2HCI 1.0

Na,COj3 + BaCl, — BaCOs{ + 2NaCl
Na2COs + MgCl, — MgCOz! + 2NaCl
Xdc dinh ding va viét ding moi phan img dwoe 0.25 diém
160.10°°

2) Cyyoo, =% =5,16.10M

0.5 diém
b) Cac qué trinh xay ra trong dung dich
HsPOs = H* + HoPO4 Ky =7,6.10"° (1)
H:POs = H* + HPOZ  K»=6,2.10% (2
HPOs> = H* + PO Ks=4,410" (3)
2.2 | Vi K1 >> Ky >> K3 = Can bang (1) quyét dinh pH cuaa dung dich. 1.0
0.25 diem
HsPOs == H + HoPO4~ Ki1=7,6.10"
C 5,16.10°3
[l 516.102-x X X
X2
Ki= ——M =76.10"°
5,16.107° —x
= X =3,53.10°M = pH = 2,45
0.25 diém

Céu 3: (2,0 diém)


https://hoahoconline247.com/

3.1. Hinh v& sau md ta thi nghiém diéu ché khi Z:

Dung dich X

&S Chit
ranY =5

Hay lua chon cac cap hda chat X, Y thich hop dé diéu ché 4 khi Z khac nhau (1a chat vo co).
Viét cac phuong trinh héa hoc xay ra.
3.2. Nung ndng hén hop A gém KMnQOs, MnO; va KCIO3 sau mét thoi gian thu dugc
1,344 lit khi O2 (dktc) va 15,23 gam hdn hop rin B. Hoa tan hét 15,23 gam hdn hop ran B
trong dung dich HCI dic, du, lvgng HC1 d3 phan ¢ng ti da 13 0,6 mol va thu dugc 4,48 lit khi
Z (dktc). Viét cac phuong trinh hoa hoc di xay ra va tinh phan tram khéi lugng caa KMnOy
trong hon hop A.

NOI DUNG

PIEM

3.1

Zn + H,S04 — ZnS04 + H,T
CaCOj3 + 2HCI — CaCl, + CO,T + H,0
2KMnO; + 16HCI — 2KCI + 2MnCl, + 5Cl, + 8H,0

2H,0, — Y% 51,0 + O,

Viét diing méi phan ing dwge 0,25 diém

1.0

3.2

*Nung A
2KMnO;s —“— KoMnOs + MnO; + O,
2KCIOg — M2y oKl + 30,
0.25 diém
*B + HCI
2KMnO, + 16HCI —“— 2MnCl, + 5Cl, + 2KCI + 8H,0
MnO; + 4HClI —“— MnCl, + Cl, + 2H,0
KCIO; + 6HCI —Y— KCI + 3Cl, + 3H,0
KMnOs + 8HCI —“— MnCl; + 2Cl, + 2KCI + 4H,0
0.25 diém
*Tacod N, = 0,06 mol, nnc) = 0,6 mol, Ng, = 0,2 mol
Bao toan khdi lugng:
Ma = Mg + Moga) = 15,23 + 0,12.16 = 17,15

Dit a, b, ¢ lan luot 14 s6 mol caa KMnO4, MnO2, KCIO3 trong A
Taco: 158a + 87b + 122,5¢ = 17,15 (1)

+7 +2

Mn+5e >Mn | O” ->0+2e

1.0
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+4 +2
Mn+2e — Mn 2ClI" > Cl, +2e

Clt-6e s Cl
B4o toan electron:
5a+2b+6c=0,12.2+0,2.2=0,64 (2)

0.25 diém
Nhan thdy Noe) = NH2o(sp) = % NHCIps), Ma No@) = Noa) — Nobay ra)
Hay 4a+2b+3c-0,12=0,3 3
Tu (1), (2), (3) suyra:a=0,04,b=0,04,c=0,06
0,04.158
= %Mkmnos(a) = 17’—15><100% = 36,85%
0.25 diém

Cau 4: (2,0 diém)

4.1. Phuong phéap Solvay 1a phuong phap pho bién nhat hién nay dé san xuét séda (tén
thong thuong ctia Na2COs). Phuong phap nay dugc sang tao baoi nha hoa hoc nguoi Bi 1a Ernest
Solvay (1838 — 1922) vao nam 1846, vi vay duogc dit theo tén 6ng. Pay 1a cach thuc tong hop
soda tir cac nguyén liéu phd bién va d& st dung: mudi an (NaCl), d4 voi (CaCOs) va amoniac
(NH3).

2 NaCl

2NH,+H.0

\ \¥J// /

2NH,C1 '.h ~. Co.

Na,CO,

So d6 tong hop Na2COs theo phwong phap Solvay
Viét cac phuong trinh hoa hoc diéu ché Na,COs tir so db trén.

4.2. Hap thu hoan toan 6,72 lit CO, (dktc) vao dung dich chira z mol KOH va t mol
K2COs, thu dugc dung dich T. Chia T thanh hai phan bang nhau. Cho phan mot phan tng hét
v6i Ca(OH). du, thu dugc 25 gam két tiia. Cho tir tir timng giot dung dich T vao 105 ml dung
dich HCI 1M, thu duoc 1,68 lit CO2 (dktc). Tinhtil¢ z : t.
Y NOQI DUNG PIEM

ca0 —% 5 ca0 +CO;
Ca0 + 2NH4Cl — CaCl, + 2NHs + H,0

41 0.25 diem 1.0

NH3 + CO; + H,0 — NHsHCO3
0.25 diém

NH;HCOs + NaCl - NaHCOs + NH4Cl
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0.25 diém
2NaHCO; —“— Na,COj3 + CO; + H,0

4.2

0.25 diém
CO ncozvay = 0,3, Ncacos = 0,25, NHel = 0,105, Ncozpray = 0,075
Vi Dwon _ 1,4 = mdi phan dung dich T c6{CO> ,HCO;,K"}
Neo, (ra) b(mol)  d(mol)
0.25 diém
Ca(OH), du ———— b + d = Ncacos = 0,25 (1)

CO; +2H" - CO,+H,0 (D)
HCO; +H" - CO,+H,0  (II)

X+y=ng =0,075 {X =0,03

V1 Ncoz(ra) < Ncacoz = H héy =

bat x, y lamol CO2 6 (1) va (I1) = {

—
2x+y=n_, =0,105 y =0,045

0.25 diém

Dung dich Ia hé déng nhat = Reor vy _ Mot hay b_x_2 2)
nHCOg (bd) nHCOg (pt) d y 3

—22 5 b=0,1;d=0,15

0.25 diém
BTDT (1 phanT) = n_. = 2b+d = 0,35 mol
= Dung dich T ¢6 {CO; ,HCO;, K" }

0.2(mol)  0,3(mol) -7(moD)

BTINTC=03+t=02+03=1t=0,2
BINTK=2z+2t=0,7=2z=0,3
Vayz:t=3:2

0.25 diém

1.0

Céu 5: (2,0 diém)
Hoa tan hét 34,77 gam hdn hop X gom Fe, Mg va Fe(NOs)s vao dung dich chua 1,38
mol HCI va 0,015 mol NaNOs, thu duoc dung dich Y (chat tan chi c6 70,425 gam hdn hop
mudi clorua) va 4,38 gam hdn hop Z gom ba khi khong mau (trong d6 hai khi c6 phan tir khéi
I6n hon khi con lai c6 s6 mol bang nhau). Dung dich Y phan tmg duogc téi da véi 1,365 mol
KOH, thu duogc 43,77 gam két tua. Biét cac phan ang xay ra hoan toan.
a) Tinh phan tram khéi luong ciia Fe(NOs)s trong hdn hop X.

b) Tinh phan tram thé tich ctia khi c6 phan tir khéi I6n nhat trong Z.

Khi cho Y tac dung véi KOH thi:
Mion kim loai + mOHf = 431 "= Mion kim loai +l7(1, 365 —N NH4*) = 43: 77 (2)

Tu (1), (2) suy ra:

Y NOI DUNG PIEM
a) Dung dich Y chta Fe?*; Fe®'; Mg?*; NH4*; Na* (0,015 mol) va CI- (1,38
mol).
Ta co0:
Mion kim loai + 18N NHS 70,425 - 0,015.23 -1,38.35,5 = 21,09 (1) 1.0
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Mion kim loai = 20,82 (9); N, = 0,015 mol
0.5 diém
= Ny, = XTI 0,225 mol
= Negnoy, = % = 0,075 mol
W, ~ S22, 1009 =522
0.5 diém

b) Bao toan khéi luong:
My + Mycr + Myano, = My + Mz +My,0 = Ny,o = 0,645 mol

0.25 diéem
Bao toan nguyén té H:
Npa =4N - +2Ny, +2nh,0 =Ny, =0,015 mol

0.25 diéem
Bao toan nguyén t6 N:
NN (x) +Nrano; = Ny TN = N =0,225 mol
Bao toan nguyén té O: 10
No x) +3Nnano, = No ) + N0 = No(z = 0,075 mol
HGn hop Z gom 3 khi: trong d6 ¢6 Hz (0,015 mol), hai khi con lai 1a N.O
va N2 hodc N2O va NO hoac N2 va NO.
Nhan thay nnz) i oz =3 : 1 = 3N va 10 = 2 khi d6 1a N2 va NO (c6 sb
mol bang nhau = 0,075 mol)

0.25 diém
Vay %V khi N2O = 45,45%.

0.25 diém

Céiu 6: (2,0 diém)
Theo ly thuyét hién dai vé lién két héa hoc, lién két don dugc coi 12 lién két xichma (ki

hiéu 12 o), lién két doi gom c6 1 lién két o va 1 lién két pi (ki hiéu 1a m), lién két ba gom 1 lién

két o va 2 lién két . Phan tmg tach dong thoi H20 va H, caa etanol (C:HsOH) khi c6 mat xuc

tac Cr,03/Al,03 & 450°C tao ra hidrocacbon X cd thanh phan 88,89% cacbon, phan tir khoi

cua X bang 54.

a) Xac dinh cbng thtrc phén tr cua X.

b) Xac dinh cdng thirc cau tao cia X. Biét rang, trong cau tao cua X, cac lién két = nam céch

nhau mot lién két o.

c) Viét phuong trinh héa hoc diéu ché X tir etanol.

d) Cac chat Y, Z, T 1a cac dong phan cau tao caa X; trong d6 Y ¢6 nhiéu lién két © nhat c6 thé,

Z khong c6 lién két = va T c¢6 mot lién két © duy nhat. Lwa chon cong thirc cau tao phi hop

voiY,Z, T.

Y NOQI DUNG PIEM

a) Dat CTTQ cua X 1a CxHy 05
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Tacotilé:x:y= @:%ﬁ:s
12 1
Vay CTPT cua X la (C2Hs)n
0.25 diém
Vi Mx=27n=54 = n =2 = CTPT: C4Hs
0.25 diém
b) CH,=CH-CH=CH> 0.25
¢) 2CoHsOH —2%0%6% 5 CH,=CH-CH=CH + H, + 2H,0 0.25
d) Y: CH=C—CH-CH; hoic CH3—C=C—CHj3 hoic CH,=C=CH-CHjs
0.5 diém
z 1.0
0.25 diém
T: ‘ hoac l: hoac I: hoac I:
0.25 diém

Céu 7: (2,0 diém)

7.1. Bac cua cacbon 1a sb nguyén tir cacbon lién két truc tiép voi nguyén tir cacbon
dang xét. Hidrocacbon X mach hg trong d6 cac nguyén tir chi lién két voi nhau bang lién két
don. Trong phan tir X cd 1 nguyén tir cacbon bac 111, 1 nguyén tir cacbon bac Il va con lai la
cac nguyén tu cacbon bac I.

a) Xac dinh cong thuc ciu tao cua X.
b) Khi cho X tac dung véi Cl theo ti 1é mol 1 : 1 ¢6 chiéu sang thu duoc t6i da bao nhiéu san
pham hitu co? Viét cong thirc ciu tao cua cac san pham do.

7.2. Hay giai thich:

a) But—2—en c6 hai d6ng phan hinh hoc sau:

H H H CHj3
H5;C CHj3 H5;C H
cis—but—2—en trans—but—2—en
t‘; =4°C t;’ =1°C

Tai sao cis—but—2—en c6 nhiét do soi cao hon trans—but-2—en?
b) B—Pinen la chét dugc tach ra tir nhya théng. Ché hoa p—pinen trong axit clohidric thu dugc
san pham Y la dan xuét halogen theo so do sau:

Cl
+ HCI
_—
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B—Pinen San pham 'Y
Hay dé xuat co ché chuyén hoa tir B—pinen thanh san pham Y?
Y NQI DUNG PIEM
a) X: (CHs).CH-CH>—CH3s

0.5 diém
b) X + Cl, —=— 4 san pham hitu co.
2 1 | CH2CI-CH(CHs)-CH2-CH: 1.0
(CH3).CCI-CH>—CHjs
(CH3).CH-CHCI-CHs
(CH3)2CH-CH>—CHCI

0.5 diém

a)

Theo tong vecto thi dang cis— ¢ vecto momen ludng cuc khéc 0, con dang

trans— bang 0 = phan tir dang cis— phan cuc hon nén c¢6 nhiét do sdi cao

hon.

7.2 1.0

0.5 diem
b) Co ché Ae ¢6 chuyén vi nhu sau:

575 dyedy

0.5 diém

Céau 8: (2,0 diém)

8.1. Hon hop X gdm 3,2 gam CH3OH va b mol hdn hop 2 ancol no, don chic, mach ho
la ddng dang ké tiép nhau. Chia X thanh 2 phan bang nhau:
— Phan 1 tac dung hét véi Na du thu duogc 2,24 lit Ha (dktc).
— Dbt chay hoan toan phan 2, dan toan bo san pham chay lan luot qua binh 1 dung P,Os, binh
2 dung dung dich Ba(OH), du. Sau khi cac phan ung két thiic thay khi lwong binh 1 ting thém
a gam, khoi luong binh 2 ting thém (a + 11,35) gam. Xéc dinh cong thirc phén tir cia 2 ancol
va tinh phan tram khdi lugng cua mdi ancol trong hdn hop X.

8.2. Sap xép cac chat dudi day theo thir tu ting dan nhiét do sdi: benzen—1,2—diol (1);
benzen—1,3-diol (2); benzen—1,4-diol (3). Giai thich ngan gon.

Y NOQI DUNG PIEM
Pit CTPT cuia 2 ancol no, don chirc, dong dang lién tiép 1a C_H,. ,OH
s 3,2
Theo gia thict: N, o, = —— =0,1mol
8.1 32 1.0

Trong Y2 hdn hop: s6 mol cia CHsOH = 0,05 mol va s6 mol caa hdn hop 2

b
ancol = E mol.
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1
CH30H + Na —» CH3ONa + —H>
2
1
C,Hy . OH +Na— C H,  ,ONa + EHZ
. b
Theo phan 1: ny2 = 0,1 mol = 0,025 + 2 = b =0,3mol
0.25 diém
CH30H + 202 — CO2 + 2H0
3n _ —
C.H,..,.OH + 702 — NCO2+ (N +1)H0
Theo gia thiét ta co:
(0,05 + 0,1571).44 =a + 11,35
[0,052+ 0,15.(n+1)].18=a
—a=1395; n =35
Vay 2 ancol con lai la C3H;OH va C4HsOH
0.25 diém
Dit x, y lan luot 12 sé mol caa CsH7;0H, C4HoOH
Ta ¢6 hé phuong trinh:
3x+4y =0,525 x =0,075
j—
X+y=0,15 y =0,075
0.25 diem
Vay %me,, o, = 13,73%; %M, o, = 38,63%; %M., ., = 47,64%.
0.25 diém
Nhiét d6 s6i: (1) < (2) < (3)
0.5 diém
Giai thich:
— Benzen—1,2—diol c6 lién két hidro ndi phan tir = 1am giam nhiét do si.
8.2 0.25 diem | 1.0
— Benzen-1,3-diol va benzen—1,4-diol déu c6 lién két hidro lién phan ti,
tuy nhién lién két hidro lién phan tir trong phan tir benzen—1,4—diol it bi an
ngir khong gian hon nén nhi¢t o sé1 cao hon.
0.25 diem

Céu 9: (2,0 diém)
9.1. Cho so dd chuyén hoa giira cac chat sau:
® 5y g9 5 CH,0,
A (ChtaC,H,0,Na) — 25 B 2 5 c @ 5 p 9 CH0;
® yF_—©® 56— 5 Caosubuna
Xéc dinh cdng thac ciu tao ¢ thé c6 cua A, cong thic cau tao cia B, C, D, E, F, G va hoan
thanh so d6 phan tmg, ghi rd diéu kién phan tng néu co.
9.2. Hon hop X gdm etan, axetilen, propin, buta—1,3—dien va hidro. Cho 8,56 gam hdn
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hop X tac dung véi dung dich Brz du thi ¢6 0,34 mol Brz tham gia phan tmg. Mat khac, dt
chay hoan toan 7,84 lit (dktc) hon hop X can vira da V lit (dktc) khi O, thu duoc 11,16 gam
H>O. Tinh gi4 tri cua V.

Y NOQI DUNG PIEM
CTCT cothé cocua A la
CH3COONa, CH2(COONa)2, CH(COONa)3, C(COONa)s.
0.25 diém
(1) CHa x(COONa)x + XNaOH —<2 5 CH, T + xNa,COs
(B)
(2) 2CHs —22€ 5 CH=CH + 3H,
©)
(3) CH=CH + Hz %CHZZCHZ (D)
0.25 diém
(4) 3CH,=CH; + 2KMnO; + 4H,0 — 3C;H4(OH)2 +2Mn0, T + 2KOH
9.1 1.0
(C2H602)
(5) 2CH=CH —™84< 5 CH,=CH-C=CH (F)
(6) CH;=CH-C=CH + H, —%<, CH,=CH-CH=CH; (G)
0.25 diém
(7) CH;=CH-CH=CH; —“* —(~CH,~CH=CH-CH-)—,
Cao su buna
(8) CH=CH + 2Br. —» CHBr—CHBr: (E)
(9) CHBr—CHBr + 4ANaOH —“— O=CH-CH=0 + 4NaBr + 2H,0
(C2H202)
0.25 diém
Ta ¢0 npi s69am) = 0,34 = trong 0,35 mol X ¢6 npi = 0,34;
NH2o0 = 0,62; Ncoz = X, hiéu mol CO2 va nudc
— x—0,62=0,34t— 0,35 (1)
0.25 diém
9.2 Lai c6: 12.x + 0,62.2 = 8,56t (2) 10
=x=061;t=1
0.25 diém
— Vo = 22,4x 261:2+082 _ 54 e it
0.5 diém

Cau 10: (2,0 diém)

10.1. Cho vao éng nghiém khé c6 nat va éng dan khi khoang 4 — 5 gam hdn hop bot
min dd duoc tron déu gém natri axetat khan va voi toi xGt theo ti 1& 1 : 2 vé khéi lugng. Lap
dung cu nhu hinh sau, r6i dun néng phan day 6ng nghiém bang deén con.
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Hon hop CH3;COONa
va voi toi xut

CH,

a) Dua vao tinh chat nao ma ta thu CH4 bang cach day nuéc?

b) Tai sao 6ng nghiém lai hoi chuc miéng xudng dudi?

¢) Khi két thic thi nghiém can tit dén con trudc rdi méi thao dng dan khi hay lam nguoc lai?
Giai thich?

d) Vai tro cua CaO trong thi nghiém trén la gi?

10.2. Pai dich COVID-19 van dang dién bién phuc tap trén toan cau. Dé chu dong
phong, chéng dich COVID-19 trong trang thai “binh thuong méi”, B4 Y té mong muén va
kéu goi mdi ngudi dan Viét Nam cung nhau thuc hién Chung séng an toan voi dai dich
COVID-19. BO Y té da giri “Théng diép 5K: Khau trang — Khir khuan — Khoang cach — Khong
tu tap — Khai bao y t€”. Trong phong thi nghiém Hoa hoc di ¢ san cac hoa chat: Con (C2HsOH)
96°, nudc oxi gia (H202) 3% (Phan tram vé thé tich), glyxerol (CsHs(OH)3) 98% (Phan trim
vé thé tich) va nudc cat. Tinh thé tich mdi dung dich can ldy dé pha ché thanh 10 lit dung dich
nudc rira tay sat khuan theo cong thire cia WHO & bang sau:

Thanh phan | Phan triam vé thé tich
C2HsOH 80%
H-0; 0,125%
C3zHs(OH)s3 1,45%
(Nguon: https://www.who.int/gpsc/information_centre/handrub—formulations/en/)
Y NQI DUNG PIEM

a) Thu khi CHq4 bang cach day nudc 1a do CHs khong tan trong nuéc va

khong tac dung vai nudec.

b) Ong nghiém hoi chic miéng xudng dudi 1a dé khong cho nude ngung

tu chay vao 1am lanh 6ng nghiém dang néng gay dé v& hon nira H20 vao

lam tan CH3COONa ngan can phan tng xay ra.

¢) Khi két thdc thi nghiém can thao 6ng dan khi truéc réi mai tit dén con

vi néu 1am nguoc lai, &p suat trong 6ng nghiém thap, nudc tran vao 6ng

nghiém khi ngung dun.

d) Vai tro ciia CaO la lam cho hdn hop ran c6 do x6p dé CH, thoéat ra dé.
Gidi thich mdi y diing dwgc 0.25 diém

10.1 1.0

10.80 100 -
Vosonss =105 < gg = 3333 lit=8333 mL
100125 199 _ 0,417 1it = 417 mL

H,0,3% — 100
10.2 1.0

VC3H5(OH)3 98% — %X% =0, 148 lit = 148 mL

Vi o =10-(8,333-0,417 - 0,148) = 1,102 lit = 1102 mL
Tinh ding méi thé tich dung dich diwoc 0.25 diém
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Ghi ch(: Hoc sinh 1am cach khac véi dap dn néu diing van dwoc diém téi da.
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