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HUONG DAN CHAM
Mén: HOA HQC
(Huong dan cham nay c6 05 trang)

Cau 1. (2,0 diém)
1.1. (1,5 d@iém) Néu hién tieong, viét phirong trinh phdn #ng minh hoa cho cac thi
nghiém:
a. Cho dung dich HCI vao dung dich NaHCO:s.
b. Cho dén dw dung dich HCI vao dung dich NaOH lo&ng c6 pha san vai giot dung
dich phenolphtalein.

c. Ngam mét chiéc dinh sat sach trong dung dich CuSO4 lodng mét thoi gian.

a. Sui bot khi:

HCI + NaHCOs — NaCl + CO; + H0. 0.5

b. Dung dich tir mau hong chuyén sang khong mau.

HCI + NaOH —> NaCl + H0. 0.5

c. Xuat hién chat ran mau do dong, mau xanh cua dung dich nhat dan/ bien
mat. 0,5
Fe + CuSOs — FeSO4 + Cu.

1.2. (0,5 diém) Dai luong pH thuong duoc dung dé xdc dinh dé axit, bazo cua dung
dich. Cho biéu thizc lién hé giia nong dé (mol/lit) cua ion H* ([H*]) trong dung dich va
pH nhir sau: [H*] = 10PH. Tinh thé tich niréc (ml) can thém vao 50 ml dung dich hén
hop HCI va H2S04 ¢6 pH = 1,000 dé thu dwoc dung dich c6 pH = 1,500.

pHs =1 =>[H"]« = 0,100 M.
pHs = 1,5 =>[H"]s = 0,032 M.

n(H*4) = n(H*) = 0,1*50/1000= 5.10- mol. 0,25
Vddqs: 5.10'3/0,032: 0,156 lit = 156 ml.
Thé tich nudc can thém vao: 156 - 50 = 106 ml. 0,25
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Cau 2. (2,0 diém)

2.1. (1,25 d@iém) a. Hai nguyén to X, Y (Mx < My) thugc nhém 1A, ¢ hai chu ky lién
tiép nhau trong bdng tuan hoan cac nguyén té hoa hoc. Biét 4,40 gam hon hop X, Y
phan #ng hoan toan vaoi luong du dung dich HCI thu duoc 3,36 lit Ha (do o dktc). Xdc
dinh nguyén té X , Y.

b. Nuwéc chira nhiéu ion X#*, Y2* (sau ddy ky hiéu chung 1a R?*; X va Y la céc
nguyén to ¢ Cau 2.1.a) goi la nuot Citng. NudC Cung fuy khong doc nhung lam giam
chdt liwong san pham trong san XUat bia, rwou, nuwoc giai khat, ... Gia sir mgt nha may
bia si dung nQUOn nuwoc cirng co nong do ion X?* va Y?* (mg/lzt) twong ung la 62,40 va
98,40. Tinh khoi lwong (kg) Na2COs cdn diing dé logi bé hét cac ion R%* ra khéi 100 m3
nuéc cieng trén (Cho rang COs? chi phdn #ng véi R2* tao thanh RCO3).

n(H2)= 0,15 mol.
Goi R la ky hiéu hdéa hoc chung cia X va Y.

R + 2HClI — RClI, + Ha. 0,25
S6 mol R: 0,15 mol.

Mgr =4,4/0,15= 29,33. 0,25
XvaY (Mx < My) ¢ 2 chu ky lién tiép trong nhém 1A nén My< 29,33< M,

=> X laMg, Y la Ca. 0,25

m(Mg?")= 62,40*100*1000/1000= 6240 g => n(Mg?*)= 260 mol.
m(Ca*)= 98,40*100*1000/1000= 9840 g => n(Mg?*)= 246 mol.

S6 mol R?*: 260 + 246 = 506 mol. 0,25
Bao toan cachon: S6 mol Na.COs ciing 1a s6 mol RCOs va R?*: 506 mol.
Khoi lugng Na2COs: 506*106= 53636 g, twong tng 53,64 kg. 0,25

2.2.(0,75 diém) Trong san xudt NH3, nguoi ta dun nong hon ha;ngém Ha va N2 (1
khoi ciia X so véi Hz 1a 4,25) trong diéu kién thich hop, thu dugc hon hop Y gom Haz, N2
va NHa. T7 khoi cua Y so voi X la 8/7. Xdc dinh hiéu suat cua phdn vng tao thanh NH3z ¢
trén.

Mx: 8,5.
My= 8/7%8,5= 9,71.
Chon hén hgp dau gom 1 mol N2 va x mol Ha.

Mx= (28+ 2x)/(1+x)= 8,5 => x= 3. 0,25
N, + 3H, =—— 2NH:s.

Bd: 1 3 0

Pu: a 3a 2a

CL: 1-a 3-3a 2a

S6 mol hdn hop sau: 1- a + 3- 3a + 2a= 4- 2a. 0,25

Khéi lwong hon hop sau ciing 1a khéi lugng hdn hop ban dau:

Mhn= 28 + 3*2 = 34,

My = 34/(4-2a)= 9,71

=>a=0,25.

Hon hop X ¢6 ti I¢ s6 mol Hz: Np = 3: 1 (theo dung ti Ié phuong trinh nén
hiéu suat tinh theo Hz hay N2 1a nhu nhau).

Hiéu suat phan tng: H= 0,25/1*100= 25%. 0,25

Trang 2/5




Cau 3. (2,0 diém)

Trén co sé nghién cizu Mgt s6 mau vdt ¢ 15 cong trinh di tich ddc trung, sau hon 3
nam thir nghiém, nhom nghién cizu do kién triic sw Phiing Phu, Gidm déc Trung tam bao
ton di tich Co dé Hué, da tim ra dwoc céch thirc va nguyén lidu dé ché tao chat két dinh
ding trong tring tu cac khai cong trinh cua di tich co dé Hué [1], dé la phéi trén hén
hop gom hep chdt Z véi cét va cac chdt phu gia nhw mdt mia, gidy, keo cua cay boi loi,
keo da trau, ...

Chdt Z c6 thé duwoc san xudt bang céch nung vé so, xac san hé, ... (véi thanh phan
héa hoc chinh 1a chdt vé co X) (giai doan 1) réi thém meéc vao san pham sau khi nung
(Y) (giai doan 2).

Qua trinh bién doi hda hoc chinh dién ra theo so do: X — Y —> Z.

Khi hén hp chét két dinh tiép xtic véi khong khi thi Z phan ing véi khi T (giai doan
3) tgo thanh nhizng tinh thé chdt ren cé tac dung co két cac logi vt ligu véi nhau.

a. Viét phwong trinh phan g héa hoc xdy ra tiong g véi 3 giai doan néu trén.

b. Viéc sdn xudt thi cbng chdt Z tir Vo so, xdc san hé da dién ra tir 1au trong dan
gian. Hay cho biét giai dogn ndo cua qué trinh san xudt dé gdy 6 nhiém mdi truong
nhdt? Vi sao? Dé xuat gidi phap xi Iy 6 nhiém méi trieong do qué trinh san xudt chat Z
o trén gay ra.

c. Chat Y can dwoc bao quan trong bi nilon kin, cach ly véi khéng khi. Vi sao?

d. Cac logi tém, cd thuong can méi truong cé dé pH (Cau 1.2) 6n dinh dé phét trién,
theo do, d@é xir Iy cdc ao dang nudi cd, tém, nguwoi ta thwong ding chat X, Y hay Z? Vi
sao?

a. CaCO; . CaO + CO..
CaO + H.O — Ca(OH)..
Ca(OH); + CO, —> CaCOj; + H,0 0,5

b. Giai doan (1) gay 6 nhiém nhat. Vi:

- Qua trinh san xuat (thu cong) phat thai CO. va cac khi doc hai vao moi
truong (tir nguyén liéu va nhién liéu duoc sir dung).

- Str dung nguon nguyén liéu la xac san ho gay nguy co tan pha hé sinh thai
bién.

- Thuong sur dung than da gay nguy co can kiét nguon nhién liéu hoa thach. 0,25

Céch khac phuc:

- Ap dung cdng nghé mai, xir Iy khi thai, thu CO2 diing cho muc dich khéc.

- Thay nguon nguyen liéu x4c san ho bang da voi.

- Str dung ngudn ning luong than thién moi trudng hon (khi 1o cbe, khi thién

nhién, dién, ...). 0,25
c. Khi CaO (chat Y) tiép xdc véi khong khi sé:
- Hap thy hoi nuéc, gay téa nhiét va truong nd thé tich. 0,25
- Phan g voi CO2 trong khi quyén tao thanh CaCOs gy "chét voi" (mat

tinh kiém manh cua voi). 0,25
d. Nguoi ta thuong dung chat X 1a CaCO:s. 0,25
Vi Ca0, Ca(OH): (Y, Z) khi vao nudc tao dung dich kiém manh 1am pH thay

d6i dot ngot. Ngoai ra, CaCO3 con tao ra hé dém dé 6n dinh pH cua ao nudi. 0,25
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Cau 4. (2,0 diém)

4.1. (1,0 dgiém) Dung dich X chiza CH3COOH a M va CxHax+1COOH b M. Biét 100 m
dung dich X phan #ng vira du véi 200 ml dung dich NaOH 1 M. C6 can dung dich sau
phdn ung thi thu dwoc 14,3 gam muéi khan. Cho cac phdn #ng xdy ra hoan toan. Xac
dinh cac giatri x, a, b.

Nnaon= 0,2 mol.
Goi cbng thirc chung cua hai axit 1a ChH2n+1COOH.

CnH2n+1COOH + NaOH —— CyH2:+1COONa + H20. 0,25
02 — 0,2 mol.

M(CnH2n+1COONa) = 14,3/0,2= 71,5 = 14n + 68

=>n=0,25.

Xx<0,25<1 =>x=0. 0,25

=> CxH2x:1COOH 13 HCOOH.
n(CHsCOOH) = n(CHsCOONa)= 0,1a.
n(HCOOH) = n(HCOONa)= 0,1b.

=>0,1a+ 0,1b=0,2. (1)
0,1a*82 + 0,1b*68= 14,3. (2) 0,25
Tu (1) va (2) suy ra: a=0,5; b=1,5. 0,25

4.2. (1,0 diém) a. Truéc sie bung phat dir H--::*’”““J
dgi trén toan cau cua dai dich Covid-19, ™~

clng véi gidn cach xa hdi, viéc deo khau -~~~y O\Tﬁwﬂ

trang va thwong xuyén sat khudn tay bang Gj e
dung dich ria tay kho (thanh phan hoéa hoc L CHy
chinh 1a con etylic) dwoc xem la céc bién o 7

phap hiéu qud dé ngdan chan da lay lan cua b

vi rut. Tuy nhién, thirong xuyén tiép xdc véi = \H

sdn pham chia con sé dan dén nguy co lam ~oH

kho rat da tay. Cac nha san xuat da khac L~

phuc nhwge diém ndy bang cach thém vao
dung dich riza tay khd hep chdt X 1a tac nhan giit dm, dwoc ding nhiéu trong san xudt
mi pham, kem ddanh rdang, ... Biét X 1a chat hitu co da chirc (CxHyOy), c6 cong thizc phan
tir tring véi cdng thite don gidn nhat, chita 52,174% oxi, 8,696% hidro vé khéi leong.
Hay ding cac dir kién trén dé xdc dinh cong thizc phan ti, cong thizc cdu tao cia X.

b. Chdt X phan itng dwoc véi axit oleic (C17HzsCOOH) tgo thanh triolein l1a mét chat
béo rat phé bién, c6 cau tao nhuw hinh bén [2].

Viét phwong trinh héa hoc cia phan ing tgo thanh triolein va phan #ng cua triolein
Vol Ha du (c6 mat xuc tac niken).

a. %C= 100 - 52,174- 8,696= 39,13%.

X:y:z=239,13/12 : 8,696: 52,174/16= 3,261: 8,696: 3,261 = 3: 8: 3.

CTDGN ciing la CTPT: C3HgOs. 0,25
X da chirc => CTCT: CH2(OH)- CH(OH)- CH2(OH). 0,25
b. C3Hs(OH)3 + 3C17H33COOH KECLR C3Hs(O0OCC17H33)3 + 3H20. 0,25
CzHs5(O0OCC17H33)3 + 3H2 el C3Hs5(OOCC17H3s)s.

hoic: CstH10406 + 3H2 =~ Cs7H1100s. 0,25
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Cau 5. (2,0 diém)

5.1. (1,25 diém) Trong nhitng ndm gan day, mét md hinh khai nghiép tai khoi pho
Phui Trung, phuwong An Phu, TP.Tam Ky da va dang danh thuc gia tri cua qud nhau, mét
logi qud c6 rat nhiéu duwgc tinh quy nhung chira dwoc sie dung rng rai, bang cach ché
bién qua nhau thanh cac san pham tién loi, ¢ gia tri nhw: nhau ldt
kho, bt nhau, tra nhau, ... [3]. Tir cac san phdm ndy, nguoi tieu = X
diung dé dang pha ché thanh cac logi thic udng chiza hogt chat /l:\/@:

. - N . . 2 . / O @] Y

scopoletin (C10HgO4) c0 tac dung lam gién cac mgch mau bi co that,
gitp tim khdng phdi 1am viéc qua tdi khi bom mdu vao hé tuan hoan,
g6p phan én dinh huyét &p [4]. Scopoletin c6 cdng thirc cdu tao nhw hinh vé bén (trong
do X, Y la cac nhom nguyén tir).

Biét rang, cdu tao cia cac nhom chic trong X, Y 1a khac nhau; X chiza 3 nguyén
t6, Y chira 2 nguyén té. Xdc dinh cong thic cau tao day du cua scopoletin va cho biét
scopoletin co phan wng dwoc voi Na hay khong. Vi sao?

Scopoletin

Theo dé, CTPT cua scopoletin: C1oHsO.a.

Theo hinh v&: CoH402XY. 0,25
=> X, Y chta 1C, 4H, 20.

X chira 3 nguyén té: C, H, O.

=>Y phai chira O, H =>Y chra nhém chuic - OH. 0,25
=> X chta 1C, 3H, 10.

Nhém chuc trong X khac trong Y => X 1a - O- CHs. 0,25
CTCT cua scopoletin: 07 ™0 OH 0,25
Scopoletin phan tng dugc vai Na vi ¢ nhém chac -OH. 0,25

5.2. (0,75 diém) Pé diéu ché khi etilen
trong phong thi nghiém, nguoi ta dun hon
hop chdt long X (c6 mdt vai vién da bot) &
170°C.
a. Hon hop X gom nhiing chdt ndo? Vai  Hén hop X
tro cua da bot la gi? 1

Ong dan khi

b. Mét hoc sinh dé xudt bé tri so do dung Débot B‘/f]h chira khi
cu, hoa chdt diéu ché khi etilen (khong xét ®
dén sy co mat cua tap chat). Hay chi ramgt  encen”

diém sai trong viéc b tri dung cu. Vi sao?

a. X 12 hdn hop cua C2HsOH va dung dich H2SO4 dic. 0,25

Da bot gilip cho hdn hop s6i déu (tranh phun dot ngot ra ngoai 6ng nghiém). | 0,25

b. Biém sai: binh thu dé ngira.

Etilen nhe hon khong khi nén néu thu bang phuong phap day khéng khi thi
phai dé Gp binh thu. Tuy nhién, phuong phép thu khi etilen hiéu qua (khong dé
Iin khong khi, biét khi nao khi day binh, ...) Ia phuong phap dy nuéc.

0,25

*Luwu y: - Hoc sinh gidi theo cach khac nhung diing van cho diem t6i da. ’
- Phwong trinh héa hoc €0 h¢ so can bang sai nhung phan tinh toan khong lién quan den
hé so can bang dé va cho két qua diing thi van cho diém phan tinh toan.
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