PE THI THU HQC SINH GIOI LAN 3 NAM HOQC 2025 - 2026
MON: HOA HOQC 12
Ngay thi: 13/12/2025
Thoi gian lam bai: 90 phiit, khéng ké thoi gian giao dé

TRUONG THPT NAM TRU'C

PE CHINH THUC
(Dé thi ¢é 08 trang)

Cho nguyén tir khéi ciia cdc nguyén té: H=1; C = 12; N = 14; O = 16; Na = 23; Si = 28; S=32; C| = 355;
K=39; Mn=55; Fe=56; Br=355

PHAN 1. Céu tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 16i tir cdu 1 dén cau 30. Méi cdu hoi
thi sinh chi chon mot phwong an.
CAau 1. Lién két cong hod tri duoc hinh thanh do su xen phu ctia céc orbital. Cho cac hinh anh biéu dién sy
xen phu orbital tao lién két hoa hoc sau:

SO O @o%

@O | D (1) av)

Kiéu xen phu orbital ndo xuét hién trong phén tir O2? Biét: O (Z = 8)
A (D). B. (V). C. (1) va (). D. (I) va (IV).
Cau 2. Duya vao cong thirc tinh bién thién ning luong ty do Gibbs, em hay xac dinh gia tri nhiét 6 (1am
tron dén hang don vi) dé phan tng sau bat dau ty xay ra trong diéu kién chuén:

2NaHCOs3(s) = Na2COs(s) + CO2(g) + H20(1)

Cho biét gia tri entropy va nhiét tao thanh chuan ciia cac chat nhu sau:

Chat NaHCO3(s) | NaxCOz(s) | CO2(g) | H20 (1)
ArHe(kJ/mol) -947,7 -1130,8 -393,5 | -285,8
S (J/mol.K) 101,6 135 213,8 70
Gia sir ArS va ArH cua ca qua trinh khong phy thudc vao nhiét do.
A. 396K . B. 395K. C. 396°C. D. 395°C.

Cau 3. Trong mot nghién ciru phan tng 2NO(g) + O2(g) — 2NO2(g). Cac nha khoa hoc tién hanh céac thi
nghiém trong diéu kién nhiét 6 khéng ddi, thu duoc dir liéu nong d6 ban dau va toc do phan tng ban dau nhu

Sau
Thi nghiém | Ndong d6 CO ban dau (mol/L) | Nong d6 Oz ban dau (mol/L) | Téc d6 phan tmg (mol/L.s)

1 0,01 0,01 2.10°
2 0,02 0,01 8.10°
3 0,01 0,02 4.10°
4 0,02 0,02 16.10°

Béc cta phan Ung trén la

Al B. 2. C.3. D. 4.

Cau 4. Cho hinh v& mo ta thi nghiém diéu ché khi Chlorine tir MnO2 va HCI (dic) nhu sau

dung dich HCl dac

Binh (1)

Cl: kho

Binh (2)

Khi Chlorine sinh ra thuong 1an v6i nude va hydrogenchloride. Pé thu duoc khi Chlorine kho thi héa chit can
dung trong binh (1) va (2) lan luot 1a
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A. dung dich NaCl va H2SO4 dac. B. dung dich H2SO4 dac va dung dich NaCl.

C. dung dich H2SO4 dac va dung dich AgNOs. D. dung dich NaOH va dung dich H2SOs dac.
Cau 5. Cho phén tir c6 dang XHs trong d6 nguyén tir X & trang thai lai hoa sp?. X 1a nguyén tir ndo dudi day?
A. B (Z=5). B. N (Z=7). C. P (Z=15). D. Be(Z=4).

Cau 6. Sulfuric acid c6 thé ton tai & nhiéu dang khéc nhau tiy thudc vao muc dich st dung. Sulfuric acid
dam dic co ndng d6 98% thudng duoc sir dung trong cong nghiép; Acid c6 ndng do 62,18% dugc sir dung chit
yéu trong san xut phan bon; Acid lodng v6i ndong do khoang 10% dugc sir dung trong cac thi nghiém héa
hoc...Phan tmg hoa tan sulfuric acid ddm dic vao nudc duoc sir dung dé diéu chinh ndng d6 cua acid theo yéu
cau, ddy 1a phan tng téa nhiét rit manh. Nhiét giai phong ra boi qua trinh pha lodng 1 mol H,SO, véi n mol

4
H,0 thi dugc tinh theo biéu thirc: Q = %Z;O (Pon vi: J). Nhiét luong téa ra khi pha lodng 8,0 kg H,SO,
n+1,
98% v6i nude dé tao thanh dung dich H,SO, 60% c6 gia tri 1a bao nhiéu kJ
A. 3998. B. 3994,87. C. 3997,84. D. 4879,85.
Cau 7. CO thay thé O trong hemogolobin d bi oxi hoa theo phan tng:
HbO2(aq)+CO(aq) HbCO(aq) + O2 (aq)

Tai nhiét d6 trung binh trong co thé biét Kc = 170. Gia sit mot hdn hop khong khi bi 6 nhiém CO ¢ mic
0,1% (theo thé tich). Coi khong khi chira 21% oxygen vé thé tich, ti 16 oxygen va carbon monoxide hoa tan
trong mau gidng ti 1¢ cia chiing trong khong khi. Cho biét ti 1¢ HbCO so véi HbO2 trong mau 1a bao nhiéu?
A. 0,85. B. 8,5. C. 0,81 D. 8,1.
Cau 8. Hydrochloric acid (HCI) 1a mot chat dugc phat hién trong dich vi da day c¢6 nong d6 104 — 10~ mol/L
va d6 pH duy tri & muc 3 — 4 ddi voi ngudi binh thuong. Néu thiéu acid trong da day thi thirc in khong chuyén
héa duoc 1au dan gy suy nhugc co thé, néu du acid 1au ngay thi nd s& pha hity dudng rudt gy viém loét da
day. Khi co thé du acid HCI, nguoi bénh c6 thé st dung thude giam dau da day c6 tén goi 1a Nabica (thanh
phan chinh 1a NaHCO3), dugc ding dé trung hoa bt lugng acid du trong da day. Gia sir dich vi da day nguoi
bénh chtra 1,5 lit dung dich hon hop thic in long, trong do chtra 0,09125 gam HCI. Néu kha nang ti€u thu
NaHCOj3 ctia co thé ngudi bénh 1 70% thi khéi lugng NaHCO3 ngudi d6 can dua véao co thé dé duy tri do pH
trong da day & muc 3 1a bao nhiéu gam?
A 169 B.1,2¢g C.0,16¢ D.0,12¢
Cau 9. Mot hoc sinh 1am thi nghiém xac dinh do pH ctia mau dt nhiém phén nhu sau: Lay mot lugng dat
cho vao nude rdi loc 1y phan dung dich. Dung may do pH do duoc gia tri pH 13 4,5. Cho cac phat biéu sau:
a. Mbi truong ctia mau dat nhidm phén 1a méi trudng acid.
b. Loai dat trén dwoc goi la dat chua.
¢. Nong d¢ ion H* ¢6 trong dung dich 1a 0,45 mol/L.
d. Pé cai tao loai d4t nay nguoi nong dan cé thé bon vao dat voi bot.
S6 phat biéu dung 1a
A 2. B. 4. C. L D. 3.
Céu 10. Thi nghiém chung cat ethanol tir dung dich ethanol — nudc dugc thyc hién nhu sau:
- Bwée 1: Cho 60 mL rugu duogc nau thu cong vao binh cau ¢6 nhanh
(chu ¥ chit 16ng trong binh khong vuot quéa 2/3 thé tich binh), thém vai b
vién da bot. Lap dung cu nhu hinh duéi day: F s L
- Buée 2: Pun néng tir tir dén khi hdn hop soi, quan sat nhiét do trén A= Ong sinhhan

Nhiét ké

nhiét ké thiy tang dan, khi nhiét do trén nhiét ké 6n dinh, d6 chinh Ia ek le

nhiét 6 soi ctia hdn hop ethanol va nude. Khi nhiét d¢ bat dau ting tro :Z’ Nw’:,am

lai thi tit ngudn nhiét, ngimg chung cat. = i ” F \

Cho céc phat biéu sau: - - 2

(1) Nhiét d6 soi ctia ethanol thap hon nhiét d soi ctia hdn hop ethanol va nudc.
(2) Nhiét d6 soi ctia hdn hop ethanol va nudc thap hon nhiét d6 sdi ctia nude.
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(3) P6 con caa san pham s& 16n hon so véi ruou ban dau. Do san pham thu duoc tinh khiét hon 14n it nude

hon ruou ban dau.

(4) Binh himg thu dugc nudc nguyén chat.

(5) Pé bot ¢6 vai tro diéu hoa qua trinh soi, tranh hién twong qué soi.

S6 phat biéu dung 1a

A. 3. B. 4. C.2 D. 5.
CAu 11. Cho 0,5 gam aspirin c6 thanh phan chinh 14 acetyl salixylic acid (o-CH3COO-CsHs-COOH) vao 15
ml ethanol va lc déu thu duoc dung dich X. Cho X tac dung véi 18 ml dung dich NaOH 1M dun ndng, khi
phan tng xay ra hoan toan dwa vé nhiét d6 phong thu dugc dung dich Y. Thém vai giot phenolphtalein vao
dung dich Y thay dung dich xuét hién mau hong. Sau d6 thém tir tir dung dich HCI 0,5M vao dén khi dung
dich vira mat mau hong thi hét 24 ml. Tinh phan trim theo khdi lwong cta acetyl salixylic acid trong mau
aspirin ban dau?

A. 72%. B. 75%. C. 68%. D. 70%.

Cau 12. Phén superphosphate 1 hdn hop chu yéu chira calcium dihydrogenphosphate va calcium sulfate. Loai
phan nay duoc san xuit bang cach xu i mot loai quing fluorapatite (thanh phan chinh 1a Cas(POas)sF) véi
sulfuric acid tinh khiét & nhiét do va ap suét thong thuong. Phan (mg ndy tao thanh duy nhat mot chat khi
hydrogen fluoride (HF), calcium dihydrogenphosphate rin va calcium sulfate rin.
Phén traim khdi luong ciia calcium dihydrogenphosphate trong mot loai phan superphosphate biét loai phan
nay duoc san xuat tir Cas(POs)3F va H2SO4 tinh khiét.

A. 54,44%. B. 54,59%. C. 42,44%. D. 41,44%.
Cau 13. Trong kem chdng ning chira ester c6 cong thirc nhu sau:

_CHyCHg
CH3O@CH:CHCOOCHZCH\
CH,CH,CH,CH,

Cong thuc phan tu cua ester 1a

A. C18H240s3. B. C16H260s. C. C1gH280:s. D. C1gH260s.
Cau 14. Khi ton tai & dang mach vong, cac carbohydrate c6 vi ngot va c6 nhom —OH hemiacetal hoac —OH
hemiketal trong phén tir dugc goi 1a duong khir; nguoc lai khi phén tir cac chat nay khong c6 nhoém-OH
hemiacetal hodc —OH hemiketal, ching dugc goi 1a duong khong co tinh khir. Trong cac dudng saccharose,
maltose, glucose, fructose, duong khong co tinh khur 1a
A. saccharose. B. glucose. C. maltose. D. fructose.
Cau 15. Qiana la tén thuong mai ciia mdt loai to nylon dugc sir dung dé san xuit vai lua Chéng nhan cao cép.
Qiana c6 cong thirc ciu tao sau day:

H O
| Il

i
RO RO
Il n
O

Nhan xét nao sau day ding?

A. Cac monomer dung dé tong hop Qiana co6 cau tao nhu sau:
0

NH, NH, Ol
va o
B. To nay kém bén trong mdi truong acid hodc base manh.
C. To nylon lam tr to Qiana thudc loai to nhan tao.
D. Qiana thudc loai loai polyamide dugc diéu ché tir phan tng tring hop cic monomer da chirc twong tmg.
Cau 16. Cho cac dung dich sau: CuCly, Fe(NO3)2, Fe2(SOas)s, HCI, NaNOs, AI(NO3)s. S6 dung dich thu
duoc két tiia khi dan dong khi ethylamine CHsCH2NH; téi du di qua cac dung dich trén 1a
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Al B.2 C.3 D.4
Cau 17. Mbi quan hé giira toc dd quang hop cua cdy xanh theo cudng d6 anh sang, ndng do carbon dioxide
va nhiét d6 méi truong dugc biéu dién bai cac do thi:

A A A
£z
£ g g
o
c
& 3 2
1 S 3
2 3 ¥
Cubng d0 Snhssng Néng 49 carbon dioxide Nhidt d0

Nhin chung, khi tdng céac yéu t6 nhu cuong dg anh sang, néng do carbon dioxide va nhiét do moi truong, tde
d6 quang hop ciing ting. Tuy nhién, yéu té nao khi ting qua mirc s& 1am cho tdc d6 quang hop giam va dimg
lai?

A. Cuodng do anh sang va ndng do carbon dioxide. B. Cuong do anh sang.

C. Nong d6 carbon dioxide. D. Nhiét do.

Cau 18. Glucose (con goi 1a duong) 13 ngudn ning lwong chinh nudi co thé, duoc chuyén hoa tir cac loai
thuc pham ma chung ta cung cap cho ban than mdi ngay.

Ham luong chat glucose c¢6 trong mau dugc pham cé thé duge xac dinh bang phuong phap chuan do véi
iodine nhur sau: Cho V mL dung dich chira glucose vao V1 mL nudc iodine (0,1M), lic cho dén khiphan tmg
hoan toan. Sau d6, thém vao dung dich sau phan tng vai giot dung dich X, rdi vira lic vira nho tir tir dung
dich sodium thiosulfate (0,1M, Na»S203) ¢6 ndng do xac dinh vao dung dich & trén dén khi mat mau xanh thi
dirng lai. Ghi thé tich dung dich sodium thiosulfate da tiéu ton.

Biét rang:

- Glucose phan tng vé1 nudc iodine twong tu nhu véi nude bromine.

- Phan tng gitra iodine véi sodium thiosulfate tao sodium iodide va sodium tetrathionate (Na2S40s).

- Xem trong dugc pham khong c6 hoa chit nao tham gia cac phan Gmg trén.

Véi V=10, V1 = 70 va tién hanh thi nghiém ba lan thu duoc két qua nhu sau:

Lan chuan do Lan 1 Lan 2 Lan 3
Thé tich dung dich Na;S;03 0,1M 29,9 mL 30,0 mL 30,1 mL
Nong do glucose trong mau thir 1
A.055M B.05M C.02M D.0,65M

Cau 19. Cho propylbenzene tac dung véi chlorine (chiéu sang), ngudi ta thu dugc hdn hop ba dan xuat
monochloro Az, Az, Az vai ti 18 % lan luot 1a 68%, 22%, 10%.
Cho biét qua trinh thé halogen ctia alkane (vi du 14 methane) dién ra theo cac budc sau:

Bwoc 1. Giai doan khoi mao
asmt .
Cly, —— > 2Cl1

Budrc 2. Giai doan phat trién mach

R, Ry
Cl1 -+ H—Cl‘—R2 —_—— -le—Rz + HC1
i h
R, R,
'Cl’—Rz -+ Cl, Cl1 Cli—Rz + CI
i [L
R, R,
'<|3—Rz -+ ci _ C1 (l; R,
i h

Buéc 3. Giai doan tit mach

Cho biét ty 18 % céac san pham thé phu thudc vao sb lugng ni nguyén tir H cing mot loai va kha ning phan

100.r,.m,
2r.n,

A. Trong 3 dan xuat monochloro thi c6 mot dan xuat thé & vong benzene.

ung ri cua nhitng nguyén tr H d6 theo cong thirc sau: % = Phat biéu nao sau day 1a ding ?
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B. San phdm A1 14 san phim chinh va la san phdm thé wu tién vao vi tri ortho cua vong benzene.
C. Trong co ché hinh thanh san pham A s& tao ra gbc tu do ¢ cong thic sau:

CH,—CH—CH,

D. Ty 1é kha ning phan Gmg tuong d6i ciia cac nguyén tir H & gbe propyl 1a 10,2: 3.3: 1 (cho phép lam tron
phép tinh dén hang phan mudi).
Cau 20. Trong cong nghiép, nhom dugc san xuat tir quing bauxite theo 2 giai doan chinh:
- Giai doan 1: Tinh ché quing bauxite.
- Giai doan 2: Bién phan Al>203 nong chay (Al,O3 dugc tron cung vai cryolite NazAlFe).
San pham dién phan & cathode 13 nhom (16ng) va & anode 1a hdn hop khi CO2, CO. Cau tao bé dién phan nhu
hinh sau:

Anode bang  pmm
than chi

Aluminium oxide va cryolite
néng chay

Nhém néng chay—f

Ctra thao nhom
néng chay

Cathode bang than chi —4

Sau mot thoi gian dién phan thu dugc 5,4 tan Al tai cathode va hdn hop khi tai anode gdm CO2 (chiém 80%
theo thé tich) va CO (chiém 20% theo thé tich). Gia thiét khong c6 thém san pham nao dugc sinh ra trong
qua trinh dién phan. Khi d6 khéi luong carbon bi oxi hoa trén anode 1a bao nhiéu tan?

A. 3L B. 2,0. C.0,8. D. 1,6.

PHAN II. Cau tric nghiém dang sai. Thi sinh trd 1oi tir cdu 1 dén cdu 6. Trong méi y a), b), ¢), d) 6 moi
cdu, thi sinh chon dung hodc sai.
Cau 1. Copper (II) sulfate pentahydrate dugc s dung lam thude diét ndm, diét khuan va cung cap ion Cu2+
trong cong nghiép xi ma. Copper (II) sulfate pentahydrate duoc san xuat tir kim loai dong theo hai giai doan
sau:
Giai doan 1: Ngam bot dong trong dung dich sulfuric acid loang va suc dong khi oxygen lién tuc dén khi
bot dong tan hét.
Giai doan 2: Két tinh dung dich sau giai doan 1 dé thu dugc copper (II) sulfate pentahydrate.
a) Phuong trinh phan Gmg ¢ giai doan 1 1a

2Cu(s)+ 2H2S04 (aq) + O2(g) —— 2CuSO4(aq) + 2H20(1)
b) Tir 1,6 tn dong tai ché chira 76,8% ddng kim loai, con lai 1a tap chat khong chira dong va hop chit cta
ddng, thuc hién theo quy trinh trén c6 thé san xuét duoc 4.8 tan copper (II) sulfate pentahydrate, biét hiéu
suat cua qua trinh san xuét trén dat 80%.
¢) Hién tugng phl dudng 1 hién tueong du thira chat dinh dudng chira nguyén té nitrogen Ién hon 300u g/1
va nguyén t6 phosphorus 20u g/, nén cac loai tao, rong, réu phat trién gy mat can bang luong oxygen hoa
tan trong nudc. Mot ao nudi thuy san co6 dién tich bé mit nude 1a 6000 m2, chiéu sau cua nude cd trong ao la
2,0 m dang bi hién twong pht dudng. Theo tur van ciia cac nha khoa hoc cir 1000 m3 nudc ao s& phai sir
dung 0,5 kilogam CuSO4; 30 kilogam CaO cho mdi 1an va can thyc hién 3 1an trong 15 ngay dé xir Iy hét
hién tuong nay. Khéi luong CuSO4. 5H20 va khdi lugng CaO can dung dé xt 1y hét hién twong pht dudng
v6i a0 nudi trén 1an luot 1a 28,125 kg va 1080 kg
d) Ngoai phuong phap san xuat Copper (II) sulfate pentahydrate theo cach ctia dé bai da cho, ta con c6 cach
sir dung phan tmg tryc tiép ctia ddng véi dung dich sulfuric acid dic s& tiét kiém duoc lwong H2SO4 hon va
g6p phan bao vé mdi trudng.
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CAu 2. Trong cong nghiép, qua trinh dién phan dung dich NaCl thuong duoc tién hanh trong thung dién
phan c6 anode bang than chi va cathode bang sit (giita hai dién cuc c6 mang ngin xop) dung dé san xuét
NaOH, khi Clo. So d6 qué trinh dién phan dung dich NaCl trong c6ng nghiép nhu hinh v& sau:

Cl, EQ_J;?L 1} ﬁ@z (9)

NaCl bdo hoa
(~300 g/L) H,0
Eo—————]
Cl, Na’_ b 5 Na* H,
NaCl (~200 g/L) cr | oH- NaOH ~32%
fom— Anode Cathode —

Dung dich NaCl bio hoa c6 ndng d6 300 g L bom vao chi dugc dién phan mot phan thanh dung dich NaCl
c6 ndng d6 200 g L%, dung dich nay sau d6 duoc dan ra khoi thung dién phan, trong khi nudc mudi moi
duoc bom vao. Viée 1am nay gitip han ché su tao thanh san pham khéng mong muébn. Dung dich NaOH thu
duoc 6 cathode co néng do 32% duoc chuyén sang thiét bi ¢o dic dé san xut dung dich NaOH c¢6 né)ng do
theo ¥ mudn.

a) Khi Cl thoat ra ¢ anode, khi Ha thoat ra ¢ cathode.

b) Gia sit NaOH khong bi that thoat trong qua trinh ¢6 dic, thé tich dung dich NaCl khong thay d6i trong
qua trinh dién phan. D¢ san xuit dugc mot thung 20 lit dung dich NaOH 45% thuong pham c6 khdi lugng
riéng 1,48 g mL™, can it nhat 194,8 lit ( lam tron dén hang phan muwoi) dung dich NaCl bdo hoa ndng do 300
g L bom vao thung dién phan.

¢) Mang ngin x4p co tac dung ngan khong cho khi Clz chuyén sang cathode phan tmg véi OH-.

d) Tai cathode xay ra su oxi hoa H2O thanh khi H> va OH’, tai anode xay ra sy khtr ion C1” thanh khi Cla.
Cau 3. Khi thuy phan hoan toan 500 mg mét protein, chi thu dugc cac amino acid v6i khdi lugng nhu sau:

Cong thire cau tao Ky hiéu | Khéi lwong
CH3;CH(NH2)COOH Ala 178 mg
HOOC-CH;CH,CH(NH:)COOH Glu 44 mg
HS-CH2CH(INH2)COOH Cys 48 mg
HO-CH;CH(NH>)COOH Ser 105 mg
HOOC-CH;CH(NH,;)COOH Asp 131 mg
(CH3)2CH-CH(NH2)-COOH Val 47 mg
H>N-[CH:]4-CH(NH3:)-COOH Lys 44 mg

a) C6 thé dya vao tinh chat dién di dé tach riéng timg amino acid trong bang két qua trén.

b) Ti 1& s6 mol Ala: Ser trong bang trén twong tng 1a 1: 2.

¢) Néu phan tir khdi ciia protein nay 1a 50000 thi sé mét xich trong 1 phan tir protein & trén 14 200 Ala; 30
Glu; 40 Cys; 100 Ser; 100 Asp; 40 Val va 20 Lys (Iam tron két qua dén hang don vi).

d) Trong cac amino acid ¢ trén, lysine (Lys) 1a mét trong nhitng amino acid dong vai tro quan trong cho qua
trinh x4y dung va tao ra cac mach mau méi trong co thé; & pH = 2, lysine ton tai dang cation.

Cau 4. . Caffeine - chét kich thich tu nhién thuong dwoc nhic dén nhiéu trong ca phé, trong 14 tra, hat ca cao
va trong ca chocolate. Chting hoat dong bang cach kich thich ndo va hé than kinh trung wong, gitp con ngudi
tinh tao va ngan nglra sy mét moi. Co quan Quan Iy Thyuc pham va Dugc pham Hoa Ky (FDA) coi caffeine
vira 1a phu gia thuc pham vira 14 thudc. FDA khuyén cdo: mot nguoi binh thuong chi nén tiéu thy lugng caffein
khong qua 400 mg trong mdt ngay. Tuy nhién, ban c6 thé "bom" nhiéu caffeine hon néu co thé to 16n hon binh
thudng mot chit, hodc ¢ thé tu tinh luong caffeine co thé tiéu thu trong mot ngay theo cong thirc: Luong
caffeine c6 thé tiéu thu = 6mgx Trong luong co thé (kg)

Ham lugng Caffeine c6 trong mot s6 loai d6 udng dudi day:

Tén loai d6 udng Ham luong khoang
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Ca phé Espresso 80 mg Caffeine/cc 44 mL

Nudce tang lyc Monster 160 mg Caffeine/lon 473 mL

Nudc tang luc Red Bull 80 mg Caffeine/lon 250 mL

Cocacola 32 mg Caffeine/lon 330 mL

Caffeine c6 cong thirc cau tao nhu hinh duoi day:

QO CH
HsC N
N
PP,
0 |\|\.| N
CH

3
a) Pho khdi lugng (MS) cua caffeine ¢ gia tri m/z cao nhét 1a 194.
b) V&i mot nguoi dan 6ng ning 80 kg co thé tiéu thy lugng vira du caffeine trong mot ngay twong duong
khoang 6 coc ca phé Espresso hodc 3 lon nudc ting lyc Monster hodc 6 lon nude ting luc Redbull hodc 15 lon
Cocacola.
¢) Caffeine c6 nhidu tic dung t6t nhung néu sir dung caffeine qua nhiéu mot ngay c6 thé gy mat ngu, cang
théng, kho chiu trong nguoi, r6i loan da day, nhip tim tang...
d) M6t phan tir caffeine co chira hai nhoém chirc ketone va co tong sd 22 nguyén tir cac nguyén to.
Cau 5. Lién két d6i C=C bi oxi héa bdi O3 va H202 theo so dd sau.

R! R3 R

>_< DO >:o - R*COOH
2) H,0

R2 - ) H,O, R2

Trong do: RY, R? R%1a cac géc hydroacarbon
Thuyc hién phan tmg oxi hoa theo so db:

1) O;

2-Methylbut-2-ene ——— > X + Y.

2) H,O,
Biét rang: Dung dich chat X lam do quy tim va MX > MY.
a) X la acetic acid, Y la acetone.
b) O diéu kién thuong, dung dich chéat Y 1am mat mau nudc bromine.
¢) Trong cong nghiép, chat Y dugc diéu ché bang cach oxi hoa khong hoan toan cumene.
d) Chat X, chat Y déu tao lién két hydrogen véi nude.
CAu 6. Vaniline 1a mot dan xuat ho phenol — mot trong nhirng thanh phan dung dé tao huong vani trong thuc
phém. Mot nhom hoc sinh dugce giao nhiém vu xac dinh do tinh khiét cua mot loai vaniline thuong mai br:ing
phuong phap chuan d¢ acid — base. Nhém hoc sinh tién hanh nghién ciru va thiy rang: khi chuan d6 dung
dich chira dong thoi NaOH va mudi ctia vaniline bang chi thi thymolphthalein va methyl da cam thi khi dung
dich chuyén tir mau xanh sang mau vang thi coi nhu NaOH d4 hét va khi dung dich chuyén tir mau vang
sang mau d6 thi mudi ciia vaniline phan tng vira hét. Nhém hoc sinh di tién hanh thi nghiém nhu sau:
Budre 1: Can 5,050 gam vaniline thuong mai (dang ran) cho vao binh dinh mirc 500 mL, hoa tan chit rin
béng dung dich NaOH 0,100 M va dinh muc béng dung dich NaOH dén vach dinh muc duoc dung dich X.
Buéc 2: Lay dung dich HC1 0,200 M cho vao burette va 20 mL dung dich X cho vao cdc. Thém hon hop chi
thi methyl da cam va tién hanh chuan d6 & nhiét d6 50°C.
Buwéc 3: Nho tir tir dung dich HCI vao coc dung dung dich X cho dén khi dung dich chuyén tir mau xanh
sang mau vang (ghi lai thé tich 1a V1) va khi dung dich chuyén tir mau vang sang mau do6 (ghi lai thé tich 1a
V2). Lip lai thi nghiém thém 2 lan nita. Két qua cua 3 1an chuan d6 nhu sau:
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Thi nghiém Lan 1 Lan 2 Lan 3
V1 (mL) 3,45 3,35 3,40
V2 (mL) 10,1 9,9 10,0

Trudc khi tién hanh thi nghiém, nhom hoc sinh dua ra gia thuyét rang: “Duya vao su chénh 1éch thé tich V.

véi Vi ¢6 thé xac dinh duge ham lugng vaniline trong mau”. Cho cong thirc cAu tao cta Vaniline 1a:

HO

a) Ham lugng vaniline xac dinh dugc dua vao phép chuin do khoang 90,33%.

b) Biéu thirc tinh toan v6i ham luong vaniline trong thi nghiém trén 1a:

, 0.200 = (V,-V,) 500 152

0, — ~ 2 1 y

A0 llllm - x — —
20 1000  5.0500

¢) Gia thuyét cia nhom hoc sinh 14 chinh xéc.

d) Tai thoi diém dung dich chuyén sang do, thanh phan chét tan chi yéu cua dung dich 13 NaCl va mudi

sodium cua vaniline.

PHAN III: CAu tric nghiém yéu ciu tra 16i ngan. Thi sinh tra 161 tir cdu 1 dén cdu 6.
Cau 1. Trong gid hoc vé bai polysaccharide, thiy giao giao cho hoc sinh nghién ctru vé cdu triic, tinh chat,
g dung cia cellulose va mot polymer Z. Biét, ciu tric cia mot polymer Z nhu sau:

CH0H Lién két a-1,6-glycoside

O
. OH
O o Lién két a-1,4-glycoside
CH,0OH OH CH,OH
(0] (0) (0)
OH OH OH P
0 o) o) o)
OH OH OH

Cudi g10 hoc, hoc sinh da dua céc van dé ra thao luan va c6 mot s6 két luan nhu sau:

(1) Z duoc cAu tao tr cac don vi a -fructose; cellulose duge ciu tao tir cac don vi B-glucose.

(2) Z Ia amylopectin.

(3) Z va cellulose déu dung dé san xuat to soi.

(4) Thuy phan hoan toan Z thu duoc monosaccharide Y, trong dung dich Y ton tai dong thoi ca dang mach
hé va mach vong. Dang vong o, P ton tai can bang o-pyrannose = B-pyrannose (*)

Biét dang o chiém 36%, con lai 1a dang . Két luan: Hang s6 can bang cta (*) 1a Kc = 1,778

(5) Chung ta déu biét cellulose 1a thanh phan chinh trong cac nguyén liéu dé san xuat gidy. Tuy nhién trudc
day do nhu cau gidy tang cao, nén bot gd duoc thay thé cho vai vun dé 1am ngudn cung cép cellulose. Gidy
1am tir bot gd rat xdp, cac 16 nho trén bé mit gidy s& hit muc tir may in, lam muc lan ra mot khoang dién tich
16n hon du dinh va dé khic phyc tinh trang ndy, ngudi ta ¢ phu mot 16p aluminium sulfate [Al2(SOs)s] va
nhua thong dé bit cac 16 nho dy. Nhung khi bao quan trong méi trudng c6 d6 4m caongudi ta nhan thiy gidy
bi v& vun va mun sau mot thoi gian. Ly do giai thich cho hién tugng nay do AIP* bi thity phan tao méi
truong acid, H* d xtc tac cho qué trinh thity phan cellulose tir mach dai thanh cac san phdm c6 mach ngin
hon, gay ra hién tuong gidy bi v& vun va min sau mot thoi gian.

Hay liét ké cac nhan dinh ding theo thir ty tang dan

Cau 2. Thanh phﬁn dich vi da day gém 95% la nudce, enzyme va hydrochloric acid. Sy c6 mat cia
hydrochloric acid 1am cho pH cuia dich vi trong khoang tir 2 — 3. Khi d0 acid trong dich vi da day ting thi dé

< 100%
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bi ¢ chua, ¢ hoi, 6i mira, budn ndn, loét da day, ta trang. Pé lam giam bot lugng acid du trong dich vi da day
ngudi ta thudng udng thude mubdi da day “Nabica” timg lwong nho va cach quang.
(1)Céng thirc hoa hoc cua thude mudi da day “Nabica” 1a NaHCOs.
(2)Khi udng thudc mudi da day “Nabica” thi s& sinh ra khi carbonmonooxide.
(3)Khi ubng thudc mubi da day “Nabica” timg lwong nho va cach quing thi pH cua dich vi da day s& ting tir
tu.
(4)Néu c6 10 mL dich vi da day va coi pH cua da day hoan toan do hydrochloric acid gay ra, dé niang pH cta
da day tir pH = 1 1én pH = 2 can dung hét 0,756 gam thudc mudi da day Nabica (v6i gia thiét Nabica 1a nguyén
chét va thé tich dung dich van git nguyén sau khi dung thudc).
(5)Trong y hoc, mdi goi thudc Atirlic 15g chira hai thanh phan chinh d6 13 magnesium hydroxide (800,4 mg)
va aluminium hydroxide (3030,3 mg). P4y 14 hai chét thuong phdi hop véi nhau trong diéu tri bénh da day,
c6 kha ning trung hoa acid dich vi va lam ting d6 pH, gitp giam céc triéu chimg khé chiu do ting tiét acid.
Can 1 goi thudc Atirlic 15g can thiét dé ting pH da day tir 1 1én 42 Gia st thé tich dich vi 13 2,5 lit va cac ta
duogc khac trong thudc khong phan tng voi acid. (Két qud lam tron dén hang don vi)
Liét ké cac phat biéu ding theo thtr ty ting dan?
Cau 3. Thudc Ritalin 1a chat kich thich hé than kinh trung wong duoc sir dung phd bién nhét trong diéu tri rbi
loan ting dong giam chi ¥ va chimg rdi loan gidc ngl (nga ri). Mdi vién thudc ritalin chira 10 mg
methylphenidate hydrochloride dwgc didu ché theo so dd sau:

COOH COOCH,;

+CHyOH/HCI
—_—

CIHN CIHN

Dé san xuat 5 triéu hop thude ritalin loai 30 vién/hdp vai hidu suat 1a 75% tinh theo ritalinic acid hydrochloride
thi can dung tdi thiéu bao nhiéu tan ritalinic acid hydrochloride? (két qud lam tron dén hang phan muroi)
CAau 4. Vién con dot hay con goi 1a con kho, ¢6 thanh phan chinh 1a ethanol (C2HsOH). Hién nay, ding con
trong nau n tré' nén phd bién trong mot s nha hang, quan an, ...
Dé tao thanh dang vién ran, ngudi ta thuong thém vao ethanol mét s chat phu gia nhu: chit tao gel gitip
ethanol dong dac thanh khdi; mot luong nho nude va cod thé thém chat tao mau.
Cho biét phuong trinh nhiét héa hoc sau:

C2HsOH(I) + 30x(g) — 2COx(g) + 3H0(1) A, Hy,, = —1365k]
CH;0H(1) +3/20(g) — COx(g) + 2H,0(1) A, Hjy, = —726k]

298
Mot vién con chira thanh phan chinh 1 ethanol ¢6 1in methanol (CHsOH). Biét thanh phan 1 vién c6n 70 gam
c6 ti 18 khéi lugng ctia C2HsOH : CH3OH 1a 11:1 va chtra 4% tap chat khong chay. Gia sir dé ndu chin mot
ndi 1au voi 2 it nudce can tiéu thy mot luong nhiét khoang 1450kJ. Biét hiéu suat hap thu nhiét 1a 75%, tinh s6
luong vién con can st dung dé nau chin mot ndi 1au trén. (két qua ldy dén hang don vi)
Cau 5. Mot nhém hoc sinh sau khi t.m hiéu vé cach xac dinh gia tri hiang sé Avogadro (Na) bang phuong
phap dién phan da 1ap ké hoach va thyc hién thi nghiém nhu sau:
Buéc 1: Rira sach, 1am kho hai dién cuc bing dong. Can dién cuc anode va ghi lai gia tri my.
Buéc 2: Cho V (mL) dung dich H2SO4 1 M vao céc thiy tinh sach rdi gan hai dién nhu hinh minh hoa.
Bueéc 3: Tién hanh dién phan véi cuong d6 d.ng dién khoang tir 0,1 d¢én 0,5 A trong thoi gian 3 phit.
Buéc 4: Lay dién cuc anode ra, 1am sach, lau kho va can lai, ghi lai gia tri m..
Thi nghiém 1: Nhém hoc sinh thyc hién dién phan véi cuong d6 dong dién 0,2 A va quan sat thay:
(1) C6 mét lugng nho bot khi duoc tao ra trén anode va khdi lugng anode giam di m gam.
(2) O cathode c6 mét lwgng 16n bong bong khi dugc tao ra.
(3) Dung dich dién phan chuyén thanh mau xanh.
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Sau khi kiém tra lai, nhém hoc sinh biét duoc phan tng sinh ra khi & anode 1a mot phan &ng phu khong
mong muon va s& lam anh huong dén gia tri Na tinh duoc. Lc ndy, nhdm hoc sinh dua ra hai gia thuyét:
Gia thuyét 1: Cudng d6 dong dién cang I6n thi cang dé gay ra phan @ng phu ¢ anode.

Gia thuyét 2: Nong do sulfuric acid cang thap thi cang d& gay ra phan ung phu ¢ anode.

Dé kiém chiing hai gia thuyét nay, nhém hoc sinh tiép tuc tién hanh thi nghiém theo cac bwdéc trén, sir dung
cam bién dé do dién lwong Q (C) chay qua mach va tinh d6 giam khdi lwong anode. Cac diéu kién khac 1a
gidng nhau.Két qua thi nghiém duoc thé hién trong bang dudi day.

Thi Cuong do dong . Thé tich Do giam khoi lrong anode
nghiém dién (A) Q(©) | Vuzsos1n (mL) nuwée cat (ml) Am =my—ma (g)

2 0.1 18.33 200 0 0.0060

3 0.1 18.34 20 180 0.0055

4 0.2 36.70 20 180 0.0095

5 0.3 55.02 20 180 0.0130

Biét: - Gié tri hing s6 Avogadro thuc té Na = 6,022-10% mol 2.
- Gia tri hang s6 Avogadro tinh tir thi nghiém dién phan theo cong thic: N, = ZL
n. .q
Cu'le

- Trong d6: Q (C) 1a dién lugng thyc té sir dung trong qua trinh dién phan;
ncu (Mol) 12 s6 mol Cu da bi dién phan ¢ anode;
Oe la gia tri dién tich caa mot electron, ge = 1,6-107%° C.
- Nguyén tir khéi cia Cu 1a 63,55.
Cho céc phét biéu sau day:
1) Khi sinh ra ¢ anode trong thi nghiém 1 la khi H..
2) Gid tri ctia Na tinh tir thi nghiém 1 sé& lén hon 6,022-10%3,
3) Tur két qua thu duoc & cac thi nghiém tir 2 dén 5, két luan duoc gia thuyét 1 1a sai, gia thuyét 2 1a dung.
4) Gia tri cua Na tinh tir mot thi nghiém t6i wu nhat (c6 sai s6 nho nhét so véi gia tri thuc té) trong so cac thi
nghiém tir 2 dén 5 12 6,07-10% (két qua da duwoc lam tron dén hang phan trdam).
Liét ké cac phat biéu dang theo thu ty ting dan?
Cau 6. Hién nay, cac chu trinh nhiét hoa dang dugc nghién ciru rong rai nham tan dung ngudn nhiét tir ning
lwgng mat troi, 1a phan ang hat nhan, nang luong dia nhiét,... dé cung cap cho cac phan tng can nhiét do
cao. Chu trinh nhiét hoa khi d6 s& dugc sir dung dé san xuat cac chat 1a nhién lidu sach, do d6 con dugc xem
la mot cach luu trit nang luong hoa hoc. Chu trinh iron oxide dung dé san xuat Hz va Oz gdom hai budc duoc

nha khoa hoc Nakamura dé xuét lan dau tién nam 1977 gém hai phan tng:

2Fe304(s) — 6FeO(s) + 02(q) (1)

3FeO(s) + H20(g) — Fes0a4(s) + H2(9) (2)

Tinh ning luong héa hoc (theo kJ) da dugc luu trit cho 1 g hydrogen dugc san xuét theo chu trinh trén ¢ diéu
kién chuan (1am tron két qua dén hang don vi).
Biét rang: - Nang lugng hoa hoc duoc tinh bang tong lugng nhiét thu vao cua chu trinh.

- Enthalpy tao thanh chuan (kJ mol) cua cac chat duoc cho trong bang sau:

Chat

Fe;04(s)

FeO(s)

H>O(g)

AeHP305 (kT mol™)

—1121

272

242
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