KY THI TOT NGHIEP THPT TU NAM 2025
MON: HOA HQC
Thoi gian lam bai 50 phit, khong ké thoi gian phat dé

Ho, tén thisinh:................oooooiiiii e,
SO DAO AANN: ...

Cho biét nguyén tir khdi: H=1,C=12,N=14, 0 =16, Al =27, S = 32, K = 39; Fe =56.
PHAN I. Cau tric nghiém nhiéu phuong an lya chon. Mdi cau thi sinh chi chon mét phuong an.

M3 dé thi: 002

Cau 1: Thuc hi¢n dién phan dung dich copper(Il) sulfate 0,5 M véi cac dién cuc tro ¢ hi¢u di¢n thé phu
hop. Qua trinh xay ra ¢ cuc duong la

A. H20 bi oxi hoa va giai phong O.. B. SO; bi khtr thanh SO..

C. Cu** bi khir thanh Cu. D. H>O bi khtr va giai phong Ho.
Ciu 2: Cho mau nhé Na vao dung dich MgSO; du, thu duoc khi X va két tia Y. Cong thirc cua X, Y twong
ung la:

A. S, Oo. B. Mg(OH)., Ha. C. Mg, Ho. D. Mg, H>S.
Caiu 3: Poly(vinyl acetate) duoc diéu ché tir phan tmg tring hop chat nao sau day?

A. CH,=CH-COO-CH3. B. CH3-COO-CH=CHa>.

C. CH>=C(CH3)-COO-CHs. D. CH3-CH;-COO-CH=CHa;.

Cau 4: Cho cac cdp oxi hoéa — khir va gia tri thé dién cuc chudn twong ung nhu sau: Fe’'/Fe
(-0,44V), Mn**/Mn (-1,18V), AI"/Al (-1,66V), Ag'/Ag (+0,80V). O diéu kién chuan, chiéu ting dan tinh
oxi hoa cua cac ion kim loai la (tur trai sang phai):

A. Ag", Fe**, Mn**, AI**, B. AI’", Mn*", Fe*', Ag".

C. AI¥*, Mn*", Ag", Fe**. D. AI**, Fe**, Mn**, Ag".
Céu 5: Cac nguyén tir trong pha khi & trang thai co ban c6 tinh chit thuan tir (néu c6 electron doc than),
hoic nghich tr (néu khéng co electron ddc than). O pha khi, trong s cic nguyén tor
Na(Z=11), Al (Z=13),K(Z=19), Ca (Z = 20), nguyén tir nao & trang thai co ban la nghich tu?

A. Na. B. Al. C. Ca. D. K.
Caiu 6: Triolein 13 chat béo khong no c6 cong thirc (C17H33C00)3C3Hs. S6 lién két C=C c6 trong mot phan
tu triolein 1a

A. 1. B. 2. C.3. D. 6.
Ciu 7: Sb lugng phdi tir trong hai phirc chat [Co(H20)4Cla] va [Co(H20)2Cl4]* 1an luot 1a

A.4va2. B.2va4. C.4va4. D.6va6.
Ciu 8: Trong cac chit dudi ddy, chit nao phén li hoan toan thanh ion trong nudc du?

A. H20. B. CoHsOH. C. NaCl. D. CH3;COOH.
Cau 9: Trong quy trinh san xuét menthol, tinh dau bac ha duoc lam lanh dé tao ra cac tinh thé menthol.
Céc tinh thé menthol sau d6 dugc tach bang phuong phép loc. Phuwong phép nao sau day duoc sir dung dé
san xuit menthol theo quy trinh trén?

A. Phuong phap chung cét. B. Phuong phap két tinh.

C. Phuong phap séc ki. D. Phuong phap chiét.
Cau 10: Dung dich chat nao sau day lam quy tim chuyén thanh mau xanh?

A. Lysine. B. Glycine. C. Glutamic acid. D. Alanine.
Ciu 11: Chit nao sau day 13 amine bac hai?

A. HoN-CH>-NHos. B. (CH3)CH-NH,. C. CH3-NH-CHs. D. (CH3)3N.
Cau 12: Carbohydrate nao sau day khong tham gia phan ting thuy phan?

A. Maltose. B. Saccharose. C. Glucose. D. Cellulose.
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Cau 13: Moi vat thé déu duoc tao nén tir cac nguyén tir. Trong da s6 cac nguyén tir, hat nhan chira cac loai
hat nao?

A. Neutron, photon. B. Electron, neutron. C. Proton, photon. D. Proton, neutron.
Céu 14: Trong phong thi nghiém, sodium (Na) duoc bao quan bang cach ngadm trong binh chtra dau hoa
khan. Li do ctia viéc bao quan theo phuong phép nay la do

A. dau hoa gitip duy tri d6 cting ctia Na trong qué trinh luu trit 1au dai.

B. Na tan tt trong du hoa nén c6 thé d& dang luu trit va van chuyén.

C. dau hoa tao ra 16p mang ngin can sy bay hoi manh ctia Na vao khong khi.

D. Na hoat dong héa hoc manh nén can han ché tiép xuc voi khong khi, nudc va céc tac nhan khéac.
Céu 15: D6 cing cua nude duge tinh bang don vi ppm (parts per million) theo cong thirc sau:

Do cling (ppm) = (ndng d6 ion calcium x 2,5) + (ndng d6 ion magnesium x 4,1)

Trong d6, ndng d6 cac ion duoc tinh bang ppm hay mg/L. Bang mirc d6 cing clia nude nhu sau:

Phéan loai nudc Mém Cung vira phai Cung Rét cting
Do cimg (ppm) Tir 0 dén 60 Tir 61 dén 120 Tir 121 dén 180 Hon 180
Mot dung dich thé tich 6 L c6 hoa tan 0,555 g CaCl, va 0,296 g Mg(NOs), duoc xép vao loai nude
A. mém. B. cting vira phai. C. cing. D. rat clmg.

Cau 16: Mot thi nghiém dugce mo ta nhu hinh dudi day

+

Ngubdn dién

Ban dau Két thuc

cathode anodg

&

Mbi trud 6pH =6
0i tnrong ¢0 p ™~ Vet c6 chra Ala, Lys, Glu |

Thi tu cac amino acid tng cac vét duge danh dau (1), (2), (3) la:
A. Glu, Ala, Lys. B. Lys, Ala, Glu. C. Ala, Lys, Glu. D. Lys, Glu, Ala.
Sir dung cdc thong tin sau cho cdu 17 va cdu 18: Bo riia phio thu tu vé bang cach phun hoa chat doc hai tir
chop bung kém tiéng n6 nhe. Co ché hoat dong dua trén phan tmg hoa hoc giita hydrogen peroxide va
hydroquinone 10ng trong cac khoang chtra. Khi gip nudc va enzyme, ching tao ra nhiét va san phim
quinone, gay ra tiéng n6 dic trung. Phan tng xdy ra nhu sau:
CsHa(OH)2(aq) + H202(ag) — CsHaOx2(aq) + 2H20(/)
OH

HO
Céng thite cdu tao ciia Hydroguinone

Pbé xac dinh hiéu ung nhi¢t cua phan tng, mdt hoc sinh da tién hanh: Cho 5,00°10* mL dung dich
hydroquinone 3,29 M phan ung véi lugng du hydrogen peroxide (c6 enzyme xuc tac), thu dugc dung dich
c6 tong thé tich 1,00+107 mL, nhiét d6 hdn hop phan tng ting tir 20°C 1én 100°C. Biét can 4,18 J nhiét
luong dé 1 gam nude ting 1én 1°C. Xem khdi lugng riéng cua cac dung dich x4p xi khdi luong riéng cua
nude (1,00 g/mL).

Cau 17: Cho céc ciu tao sau

O:<:>:O HOOOH OZ@ZO HOOOH
@ (ID (III) v
Cong thirc cAu tao phu hop cua quinone 1a
A. (D). B. (I). C. (1ID). D. (IV).
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Cau 18: Hi¢u ung nhiét cua phan Ung trén co gia tri la
A.-552kI. B. -203 kJ. C. +203 kJ. D. +552 kJ.
PHAN I1. Thi sinh tra 16i tir cdu 1 dén ciu 4. Trong mdi ¥ a), b), ¢), d) & mdi cau, thi sinh chon dung hoic

sai.

Caiu 1: Phirc chat [PtC12(NH3),] ¢6 hai dong phén 13 cis-[PtCLy(NH3),] (cisplatin) Nurée miy
va trans-[PtClo(NHs3)2]. Trong do, cis-[PtCI2(NH3)2] c6 hai nhém NH§ nam & @
cung mdt phia cia phan tir, con trans-[PtClo(NH3)2] c6 hai nhém NH3 ndm & hai T -
phia d6i dién cuia phan tir. Trong y hoc, cisplatin dugc sir dung trong san xuét

thudc chéng ung thu. Khi thadm nhap vao té bao, cisplatin loai bo hai phéi tir C1- L&iloc ———

va thay thé bang H>O, tao ra phtic chat Y (c6 4 phdi tir, dang hoat dong clla  nusc da Joc b
cisplatin), c6 kha ning tao lién két chéo bén trong va giira cac soi DNA, 1am thay )
d6i cAu trac va te ché sy tong hop DNA.

a) Cong thirc cdu tao cuia cisplatin 1a

H,N Cl
et
CI/ \NH3

b) Qua trinh chuyén héa cisplatin thanh phirc chat Y c6 xay ra phan tng thay thé phdi tu.

¢) Phuc chit Y - dang hoat dong cua cisplatin c6 cong thirc 1a [Pt(NH3)2(OHa)2]".

d) Cisplatin tic dong dén ca té bao binh thudng do khong hoan toan dic hiéu cho té bao ung thu.
Cau 2: Mot nhém hoc sinh tim hiéu vé c4u tao pin lithium iron phosphate (LiFePOa, cdu tao gdm 2 ngin
chinh) dugc mét cong ty san xuat xe dién du kién st dung, theo cac thong tin sau:
- O ngan 1, chira dién cuc iron phosphate _ Mach ngoai

i Z. Dién cyc iron : bién cuc

(FePOs, c6 khoi lugng 4,7 kg). phosphate  __ + carbon

- O ngan 2, khi pin dugc sac day thi dién cuc Ae i

dugc bao phu boi mot 16p vat liéu carbon da :
lithium héa (LiCs, ning 1,1 kg). : Lop vat ligu LiC
- Hai di¢n cyc dugc nhiing trong chét dién li @

hiru co dang ion c6 chtra ion lithium va hai

ngan duogc phan cach bd1 mdt mang ngan. ®

Twr cac thong tin trén, mot hoc sinh v¢ lai so T
d6 minh hoa cu tao pin khi phong dién nhu
hinh bén.

Chii thich: —— Chiéu dong dién;

Mang ngan x6p

—< 5 Chiéu dong electron

Trong qua trinh pin phong dién, phan ung hoa hoc tai cac dién cuc xdy ra nhu sau:
LiCe(s) — 6C(s) + Li" + e Li" + e + FePO4(s) — LiFePOu(s)
Biét rﬁng: Dé van hanh 6n dinh, mot loai xe dién can dién lugng tdi thiéu 1a 45 Ah.
Dung luong dién Q (C) = ne*F. Trong do6:
ne 12 86 mol electron di qua diy din (mol), F = 96485 C mol™'; 1 C =1 Ass.

a) Phuong trinh phan ing xay ra khi pin phong dién la:

LiCe(s) + FePOu(s) — 6C(s) + LiFePOa(s)

b) So d6 khi pin phong dién duoc hoc sinh v& chinh x4c.

¢) Dung luong di¢én cuc dai (Qmax) theo 1i thuyét ctia pin trén 1a 1,4310° C.

d) Pin lithium iron phosphate trén khong du kha ning dé van hanh xe dién.
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Cau 3: Viéc st dung CO> lam nguén nguyén li¢u co 191 cho viéc dat dugc muc tiéu “trung hoa carbon”. Tur
CO2, ¢6 thé téng hop mot loai polymer P phan huy du(_)’c v6i 16 trinh tong hop nhu sau:

Co, + P Chét xdc tac O Chat xuc tac
2 FF Phén irng 1 \ Phan ng 2
X

Y

Biét rang khong c6 san pham nao khac duoc tao thanh trong phan tng 1.

a)Tilémolcua COz:X1al:2.

b) Cong thirc phan tir ctia san pham tao thanh bang cach thuy phan hoan toan P ciing giéng cong thirc
phan torcua Y.

¢) P co cac nbi ddi carbon—carbon trén mach nhanh nén c6 thé tham gia phan tng voi cac phan tir P
khac, tao thanh cau ndi giita cic mach polymer.

d) Polymer dugc tao thanh boéi phan tUng tring hop ciia Y thong qua cic nbi doi
carbon—carbon thi rat kho bi phan huy.
Cau 4: HDPE thuong dugc didu ché bang cach tring hop ethylene dudi p suat thip va HDPE
nhiét do vira phai, st dung xuc tac Ziegler-Natta dé tao ra mach polymer c6 cAu trac déu
dan, khong nhanh (hoac rat it nhanh). Nguoc lai, LDPE thuong duoc diéu ché b?mg
phuong phap tring hop gde tu do ethylene ¢ ap suit va nhiét do cao.
Tinh chat vat li ciia hai mau polyethylene dugc tong hop bang hai cach khac nhau (thudc
loai HDPE hodc LDPE c6 ciu triic nhu hinh bén) dugc cho trong bang sau:

LDPE

Tinh chit Polyethylene X Polyethylene Y
Khéi lwong mol (g/mol) 200 000 200 000
Khoi lugng riéng (g/cm3) 0,91 -0,94 0,94 -0,97
Nhiét do nong chay (°C) 105 -115°C 120 - 130°C
Do cting (Shore D) 40— 50 60— 70

Cho biét trong 1 mol ctia moi chat c6 6,022.10> hat (nguyén tir hodc phan tir).

a) Khi tong hop polyethylene Y c6 sir dung chét xuc tac Ziegler-Nattan.

b) Mau polythene X c6 d6 phén nhanh it hon mau polythene Y.

¢) He s0 polymer hoa cua hai mau polyethylene X va Y déu gan bang 7143.

d) S6 mit xich trung binh trong 1 cm® mau Y s& nho hon 2.10?2.
PHAN III. Thi sinh tra 10i tir cau 1 dén céu 6.
Caiu 1: Pin ctc 4o Zinc - Silver oxide dugc st dung trong dong hd deo tay, hoat dong dua trén cac ban phan
ung sau:

Zn(s) + 40H (ag) ——> ZnO; (aq)+ 2H,0(]) + 2e

AgO(s) + HoO(l) + 2e —— 2Ag(s) + 20H (aq)
Mot chiéc dong ho st dung pin clic 4o Zinc - Silver oxide ban dau chtra 209,95 mg Zn (trdn v6i chit chéng
an mon, chét tao gel, phan tan trong KOH) va 649,60 mg Ag>O (trén véi than chi). O ché do thong thuong,
pin hoat dong 6n dinh ¢ 25°C v6i dong dién tiéu thu 0,001 mA dén khi dién ning ma pin dd cung cip bang
90% dién nang cuc dai. Cho biét:
« Pién luong pin cung cip: Q (C) =1 (A) * t (gidy) = ne di qua day din * F; v6i F = 96500 C/mol.

« Pién ning cuc dai ma pin cung cap ¢ diéu kién chuin: Amax (J)=Q * Eﬁm

« Mbi ngay ngudi ding bat dén LED trung binh 5 1an, mdi lan 10 gidy. Khi bat dén LED, dong dién tiéu
thu tang thém 5 mA.

Thoi gian pin clc 4o c¢6 thé hoat dong bao gdm ca qué trinh tiéu thy dién ning cua dén LED 1a a ngay (lam
tron dén chir s6 hang don vi, b6 qua qud trinh tir xd ciia pin). Gié tri cia a 13 bao nhiéu?
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Cau 2: Cac sulfide kim loai c6 nhiéu ing dung dang ké trong cong nghiép (sir dung lam thanh phéan cua
vat liéu ban dan,...). Xét can b?mg sau, trong d6 M biéu thi kim loai chuyén tiép:
MS(s) = M*'(aq) + S*(aq)
Cac ion S* duoc giai phong trong dung dich dé dang phan tng véi nude va tao thanh HS™ va OH- theo
can bang sau:
S*(aq) + HO(/) = HS (aq) + OH (aq)
Cho céc tac dong sau:
(1) Thém base manh vao dung dich MS.
(2) Thém acid manh vao dung dich MS.
(3) Tang lugng sulfide kim loai hién c6 trong dung dich MS.
(4) Thém mudi M(NO3), vao dung dich MS.
Co bao nhiéu tac dong lam tang do tan cuia MS?
Céu 3: Pentyl ethanoate c6 thé duoc diéu ché tir alcohol va carboxylic acid twong tng theo cac budc nhu
sau:
(1) Nbi duong nudce v6i 6ng sinh han va bat nudc dé dat duoc dong chay ddng déu bén trong éng sinh han.
(2) Cho pentan-1-ol, ethanoic acid, sulfuric acid dac va mot da tao bot vao binh day tron roi kep chat vao
gia.
(3) Pun néng hdn hop bang bép u nhiét véi nhiét do 6n dinh khong ddi trong khoang 30 phut. Dam bao
hén hop khong bi dun nong qua nhiéu néu khong hoi s& thoat ra khoi dinh ctia binh.
(4) Lép thiét bi hoi luu. Pam bao cac dung cu duoc kep chic chan va khép chit voi nhau.
Hay sap xép cac budc theo trinh tu ddy bon sb dé co qua trinh dung didu ché ester pentyl ethanoate.
Cau 4: Do dinh dudng cta lan dugc danh gia bang phan trim khdi luong P2Os tuong ung véi luong
phosphorus c¢6 trong thanh phan ciia phan. Tir loai quing phosphate da dwoc 1am giau (c6 thanh phan vé
khéi lwong gdm 25% CaCOs, 13% tap chit tro, con lai 1a Ca3(PO4)2) ngudi ta ¢ v6i luong vira di dung dich
H>S04 98%, theo phuong trinh sau:
Ca3(PO4)2 + 2H2S04 — Ca(H2PO4)2 + 2CaSO4
Sau phan g, 1am kho thu duoc loai phan bon superphosphat don chtra Ca(H2PO4)2, CaSOs va tap chat tro
ban dau. Do dinh dudng cta loai phan phéan nay a%. Gia tri ctia a 1a bao nhiéu? (Lam tron dén hang phan
muor)
Cau 5: Cong nghé¢ Cryocap™ sur dung nhiét do dong lanh dé tach va tao ra CO; ¢ d0 tinh khiét rit cao can
thiét cho qué trinh thu hoi khi thai 10 voi cong nghiép, ddy 13 mot giai phap mang tinh kinh té va gop phan
bao vé méi truong. Quy trinh niy bét dau tir lurgng CO; sinh ra trong san xuat voi sdng tir da voi:
CaCOs(s) — CaO(s) + CO2(g) (1)
Phan tmg (1) 1 phan ¢ng thu nhiét manh. Luong nhiét nay duoc cung cip tir qua trinh dét chay hoan toan
khi methane theo phuong trinh héa hoc (2):
CHa(g) +202(g) — CO2(g) + 2H20(g) (2)
Xét cac phan tmg ¢ diéu kién chuan va hiéu suat chuyén hoa cia methane 1a 100%. Néu 731,305 m> CHy
dugc sir dung dé san xuat voi song (CaO) thi tai bdn chira chuyén dung tong lugng CO» tir cac qué trinh (1)
va (2) duogc luu trit dudi dang khi hoa 1ong (bang cong nghé Cryocap™) 13 a tin (Lam tron dén hang phdn
trdm). Cho biét:
* Gia tri nhiét tao thanh chuén ciua mot sd chat duge cho trong bang sau:

Chat CaO(s) CaCO;(s) H>0()) COx(g) CHa(g)
AfH(2)98
-635,1 -1206,9 -285,8 -393,5 74,8
(kJ/mol)

« Céc phan (g xay ra hoan toan va 80% lugng nhiét sinh ra tir (2) duge cung cap cho (1).
« 80% lugng khi CO> sinh ra tir cac phan tmg dugc chuyén hoa thanh CO, 1ong bing céng nghé Cryocap™.
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Céu 6: Nung chay 0,935 gam quing chromite (gdm Fe(CrO:)2, Mg(CrO2)2 va MgCOs) véi lugng du hdn
hop NaxCO3 va NayO», dé ngudi, thu dugc hdn hop X. Cho nudc nong tir tir vao cde chtra X, loc rin khong
tan (Fe203, MgO), thu dugc dung dich NaxCrOs. Acid hoa toan bo Na,CrO4 bang HoSO4 du, thu duge dung
dich Y. Cho Y phan tng v6i 50,0 mL dung dich FeSO4 0,36M, thu dugc dung dich Z. Chuan do luong
FeSO4 con du trong Z can vira di 14,85 mL dung dich KMnOs 0,004M. Biét cac phan tmg xay ra hoan
toan; trong phan g cua Y voi FeSO4, Cr'® bi khir thanh Cr™ .

Trén thuc té, thanh phﬁn quang chromite con duoc biéu dién qua ham luong cac oxide (Fe,0s, Cr20;3,
MgO). Phan trim vé khdi lugng ciia Cr203 trong quing chromite trén 1a a%. Gid tri cua a 1 bao nhiéu?
(Lam tron dén hang phdan muwor)

- Thi sinh khong dwoc sur dung tai liéu.

- Giam thi khong giai thich gi thém.
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