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SO GIAO DUC VA PAO TAO KI THI THU TOT NGHIEP THPT NAM 2025
LAO CAI MON: HOA HQC — LAN 1
Thoi gian 1am bai: 50 phut, khéng ké thoi gian phat dé

(Dé thi c6 04 trang)

* Cho nguyén tir khéi ciia cac nguyén té: H=1; C = 12; N = 14; O = 16; Na = 23; Mg = 24; Al = 27; P=32;
S=32; Cl =35,5; K=39; Ca=40; Fe =56; Cu=64; Zn = 65; Ag = 108; Ba = 137, Au =197
PHAN I. Céu tric nghiém nhiéu phwong 4n lya chon. Thi sinh tra 10i tir cAu 1 dén cau 18. Mdi cau
héi thi sinh chi chgn m¢t phwong an. . ‘
Cau 1. bién phan dung dich CuSO4 véi anode béng dong (anode tan) va dién phan dung dich CuSO4 véi
anode bang graphite (dién cyc tro) déu co dac dieém chung la

A. ¢ anode xay ra sy khir: 2H,O0 — Oz + 4H" + 4e.

B. & cathode xdy ra sy oxi hoa: 2H,0 + 2e —20H™ + Ha.

C. & anode xdy ra sy oxi hoa: Cu — Cu?" + 2e.

D. & cathode xdy ra su khir: Cu?* + 2e —Cu.

Cau 2. Bé kiém tra sy c6 mit ciia mot sé cation kim loai ¢ trong dung dich ta tién hanh thi nghiém sau: Cho
khoang 4-6 giot dung dich NaOH vao 6ng nghiém chira khoang 1 mL dung dich can xac dinh cation trong
mudi, thdy c6 két tia mau nau do xuat hién ngay. Trong dung dich nay chira cation nao sau day?

A. Cu?*. B. Fe%*. C. Cr?, D. Fe?*
Cau 3. Chit béo X (co cau tao nhu sau) 1a thanh phan chinh trong mét loai dau thyc vat:
CH;3[CH,],4,CO0 ——CH,
CH;[CH,],CH=CH[CH,],COO ——CH

CH;[CH,],CH=CHCH,CH=CH[CH,],CO0

CH,
Cho céc phét biéu sau:
a) Thuay phan X trong méi truong acid s€ thu duoc acid béo omega-6.
b) O diéu kién thuong, X & trang thai long.
¢) Khi hydrogen hoa hoan toan X thu duoc chat béo c6 tén goi la tristearin.
d) Céng thic phan tu cua X 1a CssH1000s.
Nhiing phét biéu nao ding?

A. (a), (c) va (d). B. (a), (b) va (c). C. (b), (c) va (d). D. (a), (b) va (d).
Cau 4. Theo QCVN 01-1:2018/BYT, ham lugng sit tdi da cho phép trong nudc sinh hoat 1a 0,3mg/L. Mot
mau nudc ¢ ham luong sit ton tai & dang Fex(SO4)3 va FeSOs véi ti 16 mol twong tng 13 1:8. Pé danh gia
ham lugng sit trong mau nudc trén ngudi ta tién hanh tach loai sit trong 10m® mau nudc bang cach st dung
122,1 gam voi t6i (vira du) dé tang pH, sau d6 suc khong khi:

Fe2(S04)3 + Ca(OH), —— Fe(OH)s + CaS04 (1)

FeSO4+ Ca(OH)2 + O2 + H20 — Fe(OH)3 + CaSO0s4 (2)
Gia thiét voi toi chi chira Ca(OH),. Ham luwong sét cao gap bao nhiéu lan so voi ngudng cho phép?
A. 25. B. 34. C. 18. D. 28.
Cau 5. Trong nudc, thé dién cuc chuan cta kim loai M™/M cang nho thi dang khir ¢6 tinh khir ...(D)... va
dang oxi hoa co tinh oxi hoa ...(II)....Cac cum tur can dién vao (I) va (II) 1an luot !él

A. cang yéu va cang yéu. B. cang manh va cang yéu.
C. cang manh va cang manh. D. cang yéu va cang manh,
Cau 6. Nhé vai giot nudc bromine vao éng nghiém chua aniline, ’hién tuong quan sat dugc la
A. xuat hi¢n mau tim. B. c6 két tia mau trang.
C. c¢o bot khi thoat ra. D. xuit hién mau xanh.
Cau 7. Carbohydrate nao dudi day khdng c6 nhom -OH hemiacetal (hodac hemiketal)?
A. Glucose. B. Fructose. C. Maltose. D. Saccharose.

Cau 8. L6 rdng cua vién than to ong cang nhiéu thi than s& chay nhanh hon. Yéu t nao d3 lam ting toc do
_ chay cuavién than to ong?
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"A.Néngdo. ~ B.nhiétde.
C. Ap suit. D. Dién tich bé mat tiép xuc.

Cau 9. Tién hanh thi nghiém theo céc budc sau: ’
Buwéc 1: Chuan bi hai 6ng nghiém, ong (1) chira 2 mL dung dich CaCly, 6ng (2) chira 2 mL dung dich BaCl;
1M.
Buréc 2: Nho dong thoi vao méi éng nghiém 3 giot dung dich CuSO4 1 M, thay éng (1) xuét hién két tua cham
hon va it hon so véi ong (2).
Nhan dinh nao sau day dung khi so sanh CaSO4 véi BaSO4?

A. Kho thuy phan hon. B. Khd nhiét phan hon.
C. D& két tiia hon. D. D& tan hon.
Cau 10. X 1a Isopropyl formate 1a mot ester c6 trong ca phé Arabica. Cong thirc ciu tao cia X 1a
A. HCOOCH:. B. HCOOCH.CH.CHs;  C. HOOCCH(CHpg)z2. D. HCOOCH(CHz3)a.

Céu 11. Trong dung dich, dang ton tai cua mdi amino acid tiy thudc vao gia tri pH ctia dung dich d6. Gia tri
pH ma khi d6 amino acid ton tai cha yéu ¢ dang i ion ludng cuc (nong do ion ludng cuc 1a cuc dai) duoc goi la
diém dang dién (pI). Khi pH > pI thi amino acid tn tai chu yéu & dang anion, pH < pI thi amino acid ton tai
chu yéu ¢ dang cation. Khi dat dung dich amino acid trong mot dién truong thi dang ludng cuc khong di
chuyén vé phia dién cuc nao ca (ndm gitra hai dién cuc), dang anion s& di chuyén vé phia cuc duong con dang
cation s& di chuyén vé phia cuc 4m. Cho hai amino acid sau: HaN(CH2)4aCH(NH2)COOH (Lysine);
HOOC(CH2)2CH(NH2)COOH (Glutamic acid). Mgt nhém hoc sinh nghién ctru vé tinh dién di cta glutamic
acid (pI = 3,2) va lysine (pI = 9,7) rdi dua ra két luan:
(a) Khi pH = 1 thi glutamic acid va lysine déu di chuyén vé cyc am.
(b) Khi pH = 13 thi glutamic acid ton tai chi yéu dang anion “OOC-CH,-CH,-CH(NH)-COO" va di chuyén
vé phia cyc duong.
(¢) Khi pH = 6 thi glutamic acid di chuyén vé phia cuc 4m con lysine di chuyén vé phia cuc duong.
(d) C6 thé tach dugc glutamic acid va lysine ra khoi hdn hop trong dung dich & pH = 6 bang phuong phap
dién di.
S6 két luan dung 1a

A. 3. B. 2. C. 1L D. 4.
Céau 12. Véi xuc tac cua cac ion kim loai trong khoi bui, cac oxide cta sulfur va nitrogen bi oxi hoa bdi
oxygen, ozone, hydrogen peroxide, gdc tu do, ... rdi hda tan vao nudc mua tao thanh cac acid twong Gmg. Hai
acid chinh tao thanh tir qua trinh trén 1a

A. H3S va H2SOa. B. H2SO4 va HNO:s. C. H2S va HNO:s. D. H2CO3 va HNOs.
Cau 13. Phuong trinh hod hoc thuy phan 2-bromo-2-methylpropane trong NaOH la

(CH3)sC-Br + NaOH —(CH3)3C-OH + NaBr

Co ché phan g xay ra theo hai giai doan sau:

- Giai doan 1:
(I:H3 C|3H3
H;C (|: Br = [I;C clj @ + Br®
CHy 3
- Giai doan 2:
CH; CHs
|C(+\90H |
HiC | - = H3C clj OH
CH3 CHj;

Nhén dinh nao sau day dang? ) .
A. Trong giai doan (1) do d6 am dién C 16n hon Br nén lién két phan cuc vé phia Br.
B. Phan g thuy phan 2-bromo-2-methylpropane la phan ing tach nguyén tir halogen.
C. Dén xuit 2-bromo-2-methylpropane la dan xuat halogen bac 4.
D. Trong giai doan (2) c6 sy hinh thanh lién két o.
Cau 14. Trong cdng nghiép, kim loai nao sau day dwoc diéu ché bang phuong phap nhiét luyén?
A. Na. B. Fe. C. Mg. D. Al
Cau 15. Hai chit nao sau déu duoc dung dé lam mém nudc co tinh ctng vinh ctru?
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A. Na2CO3 va Ca(OH).. B. NaCl va Ca(OH)..

C. Na2COs3 va NasPOa. D. Na.COs va HCI.
Cau 16. Diém tiéu duoc dung ché tao thudc nd den (lam min pha da), 1am phan bén (cung cip nguyén té N
va K cho cdy trong) ¢ cong thirc hod hoc 1a

A. K2SOq. B. KNO:s. C. K2COs. D. KCI.
CAu 17. N6 bui 14 vu nd gy ra béi qua trinh boc chay nhanh cta cac hat bui min phan tan trong khong khi
bén trong mot khong gian han ché, tao ra song nd. N6 bui xdy ra khi c6 di nam yéu t6: ngudn oxygen, nguon
nhiét, nhién lidu (bui c6 thé chay duoc), néng do bui min du 16n va khong gian du kin. Nam 2007, mdt vu nd
bui xay ra khi cac cong nhan han bao tri bé chira bot mi tai phan xudng san xudt bot mi ¢ tinh Binh Duong
khién 5 cong nhan bj bong ning. Cho cac phat biéu sau:
(a) N6 bui 1a mot vu nd vat li.
(b) Vu nd bui xay ra khi c6 du cac yéu t6 ngudn oxygen, ngudn nhiét, khong gian du kin.
(c) Nhién li¢u trong vy 16 bui tai phén xuong bot mi ¢ Binh Duong la byi bot mi.
(d) Bui cang min kha nang gy n6 cang cao do phat tan nhanh va dé lo limg trong khong khi.

Céc phat biéu ding 1a
A. (b), (d). B. (a), (b), (c), (d).
C. (c), (d). D. (a), (c), (d).

Cau 18. Trén hop xdp cach nhiét, hop dung thirc n mang vé, cdc, chén dia ding mot lan,... thuong dugc in
Ki hiéu nhu hinh bén.

& ™ -
6 =
oD
Polymer ding 1am cac d6 ding d6 dugc tong hop tir monomer nio sau day?
A. CH2=CHCI. B. CH2=CHC¢Hs C. CH2=CHCHs. D. CH,=CHa.

PHAN II. Céu tric nghiém ding sai. Thi sinh tré 16i tir cAu 1 dén cAu 4. Trong mdi y a), b), ¢), d) & mdi
cau, thi sinh chgn ding hoic sai.
Cau 1. Aspirin 1a mot hop chét dugc sir dung 1am giam dau, ha sét. Sau khi uéng, aspirin bi thiy phan trong
co thé s& tao thanh acid salicylic. Salicylic acid wc ché qua trinh sinh tong hop prostaglandin (chat gy dau,
s6t va viém khi nong do trong mau cao hon mirc binh thuong).

OOCCH; OH
COOH COOH
+ H0 e + CH;COOH
Aspirin Salicylic acid

a) Do la phan &ng thuan nghich nén thu duoc hdn hop phan @ng ludn c6 chit ban dau va san pham, do c6
nhom -OH nén cac chat trong phan umg déu tao dugc lién két hydrogen véi nuéc.

b) V&i nhitng chét trong phan wng trén, hop chat tap chic 12 aspirin va salicylic acid.

c) Cong thuirc phan tir cua aspirin la CoHgOa.

d) Néu xét phan tng thity phan trén nho xdc tac acid thi qua trinh thay phan aspirin & da day thuan loi
hon so v&i ¢ trong mau cia ngudi binh thuong.
Cau 2. Pt chua la dat c6 d6 pH duoi 6,5. Khi dat chua, cac khoang sét trong dat bi pha v&, giai phong ra cac
ion AP ty do gay bét loi cho cay trong. Néu dat chua nhiéu, ion ARt di dong cao co the gy doc cho hé ré
cdy, lam cho ré bi bo va chun lai khong phat trién. Mudn san xuat duogc trén nén dit nay can phai cai thién do
chua d?.t trudce khi gieo trong. Mot nong nhan da lam thi nghiém xac dinh d6 pH cua dét trong ctia minh nhu
sau: Lay mot luong dat cho vao nudc vura loc lay phan dung dich dung may pH do duoc gia tri pH 1a 3,602.

a) Nong d6 [H*] trong mau dat trén bang khoang 3.10°M.

b) Méu dét trén c6 mdi truong acid, thudc loai dat chua.

¢) Néu bon tro thuc vat (K2COs) sé& lam ting gid tri pH cua dat vi ion COs? bi thuy phan tao méi trudng
base.

d) C6 thé cai tao mau dat trén bang cach bon dam ammonium nhu NH4CI.
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Cau 3. Saccharose octaacetate c6 céng thire CasH38019 hay (CéH30?)8C1ZH140,3; 1a ester cua ageﬁcq acid voi
saccharose. Saccharose octaacetate duoc dung lam chat nhi hoa, chat khang nam trong cac ché pham thudce
linh vyc duoc phdm, mi pham. Co quan Quan li Thye pham va Duge pham My (FDA) cho phep st dung
saccharose octaacetate lam chat phu gia thuc phm, chat chong can moéng tay va mit ngén tay ¢ tré do tinh
chat rat dang cua no.

a) Phan tu khoi cua saccharose octaacetate la 686.

b) Bé tong hop saccharose octaacetate theo phuong phap “Hoa hoc xanh” (green chemistry), ngudi ta tién
hanh ester hoa saccharose trong diéu kién chiéu xa siéu am (ultrasonic irradiation), cho 10 gam saccharose
phan tng véi 30 mL acetic anhydride (D = 1,08 g/mL) véi hiéu suat 75% thi thu dwoc khéi luong saccharose
octaacetate 1a 14,9 gam. (Lam tron két qua dén hang phan muoi).

c) Trong phén tir saccharose octaacetate ¢ 6 nhom chic ester.

d) Saccharose octaacetate khong doc nén duoc ung dung trong linh vire dugc pham, my pham.

Cau 4. B6 phéan quan trong nhét ciia may tao nhip tim 1a mot hé pin dién héa lithium — iodine (gom hai cap
oxi hoa khur Li*/Li va |2/2I’) Hai dién cyc dugc dat vao tim, phat sinh dong di¢n nho kich thich tim dap on

dinh. Cho biét: Ei oy =304V E|° o = =+0,54 V ; Nguyén tir khéi cua Li= 6,9; dién tich cua 1 mol electron
1a 96500 C/mol; q = L.t, trong d6 q 1a dién tich (C), I 1a cuong do dong dién (A), t 1a thoi gian (s), 1 nam =365
ngay.

a) Khi pin hoat dong Lithium dong vai tro 1a anode, tai anode xay ra qua trinh khr.

b) May tao nhip tim c6 thé duoc dat tam thoi hay vinh vién trong co thé tly theo tinh trang stic khoe va
cac bénh ly kem theo cuia bénh nhan.

c) Stee dién dong chuan cta pin E;, =+3,58 V|,

d) Néu pin tao ra mot dong dién 6n dinh bang 2,5.107° (A) thi mdt pin dugc ché tao bsi 0,5 gam lithium

c6 thé hoat dong tdi da trong thoi gian 8 nam.
PHAN III: CAu tric nghiém yéu ciu tra 16i ngin. Thi sinh tra 16i tir cdu 1 dén cau 6.
Cau 1. Cho cac chat sau: CisH31COONa; CisH31COOK; CHs[CH2]110SOsNa; CH3[CH2]11CsH4SO3Na;
C17H33COOK. S chit 1a thanh phan chinh ciia chét giat rira tong hop?
Cau 2. Mot g6i lam nong thire an (FRH) dugc str dung trong quan d6i chira 8 gam hén hop (Mg 90%, Fe 4%,
NaCl 6% vé khéi lugng), khi tiép xtc véi nudc s& xay ra phan tng: Mg(s) + 2H20(1) —Mg(OH)z(s) + 2Hz(9).
Phan (g nay toa ra nhiéu nhiét va lam nong phan thirc an di kém. Néu st dung goéi FRH trén dé lam nong
nude tir 25°C 1én 100°C, thi lugng nudce tdi da (theo mL) duoc 1am noéng 1 bao nhiéu? (Lam tron két qud dén
hang don vi).
Cho biét: - Ethalpy tao thanh chuan (kJ/mol) caia Mg(OH)2(s) va H2O(1) 1an luot 1a —928,4 va —285,8.

- Nhiét dung riéng ctia nuéc, C = 4,2 J/g K; Khdi lugng riéng ciia nude 1a D = 1 g/em?®,

- Phan nude duoc 1am néng chi nhan dugce tdi da 50% lugng nhiét toa ra.

- Luong nhiét ma nudc nhan duoc dé thay doi AT (K) dugc tinh theo cong thire: Q = m.C.AT.
Cau 3. Vang (Au) don chat ton tai trong tu nhién chu yéu & dang quing v6i ham luong thap. Trong cong
nghiép, nguoi ta thu hoi vang bang phuong phap cyanide, trong d6 ‘quang vang dugc nghién min va hoa tach
trong dung dich KCN c6 mit oxygen, giup vang tao thanh phirc cht tan trong nudc:

4Au(s) + 8KCN(aq) + Oz(g) + 2H20(1)— 4K[Au(CN):](aq) + 4KOH(aq) (1)
Sau d6, vang duoc tach ra khoi dung dich bang phuong phap két tua véi kém:
Zn(s) + 2K[AU(CN)] (aq) — K2[Zn(CN)s](aq) + 2Au(s) (2)

Trong thuc té, qua trinh thu hdi vang khong dat hiéu suat 100% do ton that trong qua trinh hoa tach va két tia.
Gia sir hiéu suat chung cua ca qua trinh 13 92%, hay tinh khéi lugng vang co thé thu hdi duoc tir 13 kg KCN
theo chudi phan tng trén. (Lam tron két qua dén hang phan muoi).
Cau 4. Kim loai X tac dung v&i H2SO4 lodng cho khi Hz. Mat khac, oxide ctiia X bi CO khir thanh kim loai &
nhiét d6 cao. Co bao nhiéu kim loai trong s6 cac kim loai sau: K, Zn, Cu, Fe, Mg, Ag, Al phil hop v6i X?
Cau 5. Pé 1am dau phu tir dau tuong, ban dau nguoi ta xay dau tuong voi nude loc va dun soi. Sau do, thém
nudc chua vao dung dich nudc dau tuong da dugce nau chin, khi d6 "6c dau" s& bj két tua. Sau khi trai qua qua
trinh loc, ép, ché bién, sé& thu dugc thanh phém dau phu. Nudc chua co thé lam tir nuGe dau phu Ién men hodc
giérn an. Dé thu hdi dau phu nhanh va min, thay vi dung nudc chua dé 1am 6c dau, nguoi ta c thé st dung
thach cao v&i ham lugng an toan strc khoe 1a khong qua 1g/1kg dau phu. Cho cac nhéan xét sau:
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(1) Nué6c chua c6 tinh acid nén lam protein trong nude dau thity phan tao thanh a-amino acid dang ran.
(2) Thanh phan chinh cia thach cao 1a calcium carbonate.
(3) Su tao thanh '6c dau' tir nuwde dau la qua trinh dong tu protein.
(4) Néu ham lugng thach cao vuot ngudng 1g/1kg dau phu thi anh huong khong t6t dén strc khoe ngudi tiéu
dung.
Viét cac cau phét biéu dung thanh diy s6 theo thir ty ting dan (vi du: 24, 134...)
CAu 6. Hai nha khoa hoc Charles Martin Hall va Paul L. T. Héroult 3 phat minh ra phuwong phap san xuét
nhom béng cach dién phan nong chdy Al.Os, str dung dién cuc lam béng than chi. Trong qua trinh dién phan,
khi oxi (O:2) sinh ra ¢ nhiét 46 cao phan Gmg véi carbon & anode tao thanh mot hdn hop khi X gdm 10% O,
10% CO va 80% CO: (theo thé tich). Dé san xuét 32,4 tAn nhom, lugng than chi lam anode bi tiéu hao tdi da
12 m tin. Gi4 tri cia m 1a bao nhiéu ? (Lam tron két qud dén hang phan muoi).
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 Huéng din 1o giai chi tiét
Thuwe hién: Ban chuyén mén cuaa Loigiaihay

PHAN I.
1D 2B 3D 4D 5B 6B 7D 8D 9D
10D 11A 12B 13D 14B 15C 16B 17C 18B
PHAN II
Cau Lénh héi Dung/Sai Cau Lénh héi Dung/Sai
1 a b 2 a S
b b b b
c b c S
d b d b
Cau Lénh héi Dung/Sai Cau Lénh hoi Dung/Sai
3 a S 4 a S
b b b b
c S c b
d b d S
PHAN I1I.
Cau Dap an
1 2
2 170
3 18,1
4 2
5 34
6 10,2

PHAN I. Céu tric nghiém nhiéu phwong 4n lya chon. Thi sinh tra 10i tir cdu 1 dén cau 18. Mbi cau
héi thi sinh chi chgn mét phwong an.
Cau 1. Pién phan dung dich CuSOs véi anode bang dong (anode tan) va dién phan dung dich CuSO4 Vi
anode bang graphite (dién cuc tro) déu ¢ dic diém chung 1a

A. & anode xay ra sy khir: 2H,O — O2 + 4H™ + 4e.

B. & cathode xdy ra su oxi hoa: 2H20 + 2e —»20H" + Ho.

C. & anode xay ra sy oxi hoa: Cu — Cu?* + 2e.

D. & cathode xdy ra su khir: Cu?* + 26 —Cu.
Phwong phap
Dua vao nguyén tic xay ra ¢ binh dién phan dung dich.
Loi giai
Khi dién phan dung dich CuSOa, & cathode xay ra su khir: Cu?* + 2 —Cu.
béap an D
Cau 2. Bé kiém tra sy ¢ mit ctia mot sb cation kim loai ¢ trong dung dich ta tién hanh thi nghiém sau: Cho
khoang 4-6 giot dung dich NaOH vao dng nghiém chira khoang 1 mL dung dich can xéac dinh cation trong
mudi, thdy co két tia mau nau do xuat hién ngay. Trong dung dich nay chira cation nao sau day?

A. Cu®. B. Fe®*. C.Cr%, D. Fe?*.
Phwong phap
Dua vao mau sic cta ion kim loai.
Loi giai
Két tia ndu do 1a do Fe(OH)s, trong dung dich ndy chira cation Fe®".
bép an B
Cau 3. Chat béo X (¢ cau tao nhu sau) 1a thanh phan chinh trong mét loai dau thyc vat:
CH;[CH,];,C00 ——CH,
CH,[CH,],CH=CH[CH,],COO ——CH

CH;[CH,],CH=CHCH,CH=CH[CH,],COO CH,
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Cho céc phét biéu sau:
a) Thay phan X trong méi trudng acid s€ thu dwoc acid béo omega-6.
b) O diéu kién thuong, X & trang thai long.
¢) Khi hydrogen héa hoan toan X thu dugc chat béo co tén goi la tristearin.
d) Céng thic phan tu cua X 1a CssH1000s.
Nhiing phét biéu nao ding?

A. (a), (c) va (d). B. (a), (b) va (c). C. (b), (c) va (d). D. (a), (b) va (d).
Phwong phap
Duya Va0 cau tao cua chét béo.
Loi giai
(@), (b) va (d) dung
(c) sai vi chat X ban dau c6 cong thirc phan tir CssH1000s.
bap an D
Cau 4. Theo QCVN 01-1:2018/BYT, ham luong sit toi da cho phép trong nude sinh hoat 14 0,3mg/L. Mot
mAau nudc c6 ham lugng sét ton tai & dang Feo(SO4)3 va FeSO4 véi ti 16 mol twong tmg 1a 1:8. Dé danh gia
ham luong sit trong mau nude trén nguoi ta tién hanh tach loai sét trong 10m® mAu nudc bang cach st dung
122,1 gam voi t6i (vira du) dé tang pH, sau d6 suc khong khi:

Fe2(S04)3 + Ca(OH), —— Fe(OH)3 + CaSO04 (1)

FeSO4+ Ca(OH)2 + Oz + H,O —— Fe(OH)s + CaSOs4 (2)
Gia thiét voi toi chi chira Ca(OH)2. Ham luong sat cao gap bao nhi€u lan so véi ngudng cho phép?

A. 25. B. 34. C. 18. D. 28.
Phwong phap

Tinh s mol voi t6i tir d6 tinh ndng do sat.

Loi giai

N ca(OH)2 = 122,1:74 = 1,65 mol )
goi so mol Fex(SO4)3 va FeSO4 lan luot 1a a va 8a mol

Fe2(S0s4)s + 3Ca(OH), —— 2Fe(OH)s + 3CaS04 (1)

a— 3a
FeSO4+ Ca(OH), + %2 O, + %2 H,O —— Fe(OH)3z + CaSO4 (2)
82— 8a

Theo phan ung: 3a + 8a = 1,65 — a =0,15 mol
Khoi lrong sat la: (0,15.2 + 0,15.8).56 = 84g = 84000mg

Ham luong sat trong mau nudc 1a: 84002 8,4mg/L
.10
Ham luong sit cao gap 8,4 : 0,3 = 28 lan.

béap &n D
CéEI 5. Trong nudc, thé dién cuc chuan cua kim loai M”f/M cang nho thi dang khur ¢6 tinh khir ...(I)... va
dang oxi hoa co tinh oxi hoa ...(II)....Cac cum tir can dién vao (I) va (II) lan luot !él
A. cang yéu va cang yéu. B. cang manh va cang yéu.
C. cang manh va cang manh. D. cang yéu va cang manh,
Phwong phap
Dua vao cap oxi hoa — khir.
Loi giai
(1): cang manh; (11): cang yéu
bap an B
Cau 6. Nho vai giot nudc bromine vao bng nghiém chua aniline, hién tuong quan sat dugc la
A. xuit hién mau tim. B. c6 két tia mau trang.
C. c¢o bot khi thoat ra. D. xuit hién mau xanh.
Phwong phap
Dua vao tinh chit hod hoc cua aniline.
Loi giai
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Khi nho vai giot nudc bromine vao éng nghiém chira aniline s& xuat hién két tha mau tring.

bap an B
Cau 7. Carbohydrate nao dudi day khdng c6 nhom -OH hemiacetal (hodac hemiketal)?
A. Glucose. B. Fructose. C. Maltose. D. Saccharose.
Phwong phap
Duya vao cong thirc cdu tao cua carbohydrate.
Loi giai
Saccharose khéng ¢6 nhém — OH hemiacetal.
bap an D

Cau 8. L rdng cua vién than to ong cang nhiéu thi than s& chay nhanh hon. Yéu t nao di 1am ting toc do
chéy cua vién than té ong?
A. Nong do. B. nhiét do.
C. Ap suit. D. Dién tich bé mat tiép xuc.
Phwong phap
Duya vao cac yéu td anh huong dén téc d6 phan ang.
Lo gii
Lb rdng cua vién than té ong cang nhiéu thi than s& chay nhanh hon 12 do dién tich bé mat tiép xdc.
bap an D
Cau 9. Tién hanh thi nghiém theo cac budc sau:
Bwéc 1: Chuan bi hai 6ng nghiém, dng (1) chira 2 mL dung dich CaClz, éng (2) chira 2 mL dung dich BaCl;
1M.
Budéc 2: Nho dong thoi vao mdi dng nghiém 3 giot dung dich CuSO4 1 M, thiy dng (1) xuat hién két tua cham
hon va it hon so vai dng (2).
Nhan dinh nao sau day ding khi so sanh CaSO4 v&i BaSO4?
A. Kho thuy phéan hon. B. Khd nhiét phan hon.
C. Dé két tia hon. D. Dé tan hon.

Phwong phap
Dua vao tinh chit hoa hoc cua hop chit nhém HA.
Loi giai
CaS04dé tan hon BaSOa.
béap &n D
Cau 10. X 1a Isopropyl formate 1a mot ester co trong ca phé Arabica. Cong thirc cu tao ctia X 1a
A. HCOOCH:s. B. HCOOCH.CH.CHs  C. HOOCCH(CHpg)2. D. HCOOCH(CHpa)z.

Phwong phap

Dua vao tén goi cua X tir dé xac dinh céng thuc cua X.

Loi giai

X: HCOOCH(CHp3)2.

bép an X

Cau 11. Trong dung dich, dang ton tai cua moi amino acid tiry thudc vao gia tri pH cua dung dich d6. Gi4 tri
pH ma khi d6 amino acid ton tai chil yéu ¢ dang i ion ludng cuc (nong do ion ludng cyc la cyuc dai) dugc goi 1a
diém dang dién (pI). Khi pH > pI thi amino acid ton tai cht yéu ¢ dang anion, pH < pI thi amino acid ton tai
chu yéu ¢ dang cation. Khi dat dung dich amino acid trong mot dién truong thi dang ludng cuc khong di
chuyén vé phia dién cuc nao ca (ndm giira hai dién cyc), dang anion s& di chuyén vé phia cuc duong con dang
cation s& di chuyén vé phia cuc 4m. Cho hai amino acid sau: HaN(CH2)4CH(NH2)COOH (Lysine);
HOOC(CH.)2CH(NH2)COOH (Glutamic acid). Mot nhom hoc sinh nghién ctru vé tinh dién di cta glutamic
acid (pI = 3,2) va lysine (pI = 9,7) rdi dua ra két luan:

(a) Khi pH = 1 thi glutamic acid va lysine déu di chuyén vé cyc am.

(b) Khi pH = 13 thi glutamic acid tn tai chii yéu dang anion “OOC-CH2-CH,-CH(NH2)-COO" va di chuyén
vé phia cuc duong.

(c) Khi pH = 6 thi glutamic acid di chuyén vé phia cuc am con lysine di chuyén vé phia cuc duong.

(d) C6 thé tach dugc glutamic acid va lysine ra khoi hdn hop trong dung dich & pH = 6 bang phuong phap
dién di.

S6 két luan ding 1a
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AL B2  ct. DA
Phwong phap

Duva vao tinh dién di cua amino acid.

Loi giai

a, b, d ddng

¢ sai vi Khi pH = 6 thi glutamic acid di chuyén vé phia cuc duong con lysine di chuyén vé phia cuc am.
Cau 12. Vi xic tac cua cac ion kirp loai trong }(h(’)i bui, cac oxide cua sulfur va nitrogen bi oxi hoa bai
oxygen, ozone, hydrogen peroxide, goc tu do,... rdi hoa tan vao nudc mua tao thanh cac acid twong tng. Hai
acid chinh tao thanh tir qua trinh trén la

A. HzS va H2SOs. B. H2SO4 va HNO:s. C. H2S va HNO:s. D. H.CO3 va HNO:s.
Phwong phap
Dua vao hién tugng mua acid.
Loi giai
Hai acid chinnh tao thanh tur qua trinh trén la H2SO4 va HNOa.
bap an B
Cau 13. Phuong trinh hod hoc thuy phan 2-bromo-2-methylpropane trong NaOH la

, (CH3)3C-Br + NaOH —(CHz3)3C-OH + NaBr

Co che phan ing xay ra theo hai giai doan sau:

- Giai doan 1:
(I:H3 C|3H3
HsC rij ~—Br - F;C clj @ + Br®
CH CH3
- Giai doan 2:
CH; CHs
|C(+\90H |
HiC | - = H3C C OH
CH3 CHj;

Nhén dinh nao sau day dang? ) .
A. Trong giai doan (1) do d¢ am di¢n C 16n hon Br nén lién két phan cuc vé phia Br.
B. Phan ung thuy phan 2-bromo-2-methylpropane la phan tg tach nguyén tir halogen.
C. Dén xuit 2-bromo-2-methylpropane la dan xuat halogen bac 4.
D. Trong giai doan (2) c6 sy hinh thanh lién két o.

Phwong phap

Dua vao co ché cua phan ung.

Lai giai

D ddng

A sai vi do am dién Br 16n hon C. ’ i

B sai vi phan ung trén la phan ing the - Br bang — OH.

C sai vi dan xuat halogen bac 3. i o

Cau 14. Trong céng nghiép, kim loai nao sau day dugc diéu ché bang phuong phap nhiét luyén?
A. Na. B. Fe. C. Mg. D. Al

Phwong phap

Dua vao phuong phap diéu ché kim loai.

Lai giai

Fe duoc diéu ché biang phuong phap nhiét luyén.

bép an B

Cau 15. Hai chat nao sau déu duoc dung dé 1am mém nudc co tinh cing vinh ctru?
A. Na2COs va Ca(OH)a. B. NaCl va Ca(OH)z..
C. Na2COs3 va NasPOa. D. Na;COs va HCI.

Phwong phap

_ Duya vao phuong phép lam mém nuoc cang.
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L0’| glal
Na2CO3 va NasPOy 13 chat cd thé 1am mém nudc cimg vinh ciru.
bapanC
Cau 16. Diém tiéu duoc dung ché tao thudc nd den (lam min pha da), 1am phan bén (cung cip nguyén té N
va K cho cdy trong) ¢ cong thirc hod hoc 1a
A. K2SOq. B. KNO:s. C. K2COs. D. KCI.
Phwong phap
Dua vao hop chat nhém IA.
Loi giai
Diém tiéu co6 cong thirc hoa hoc 1a KNO:s.
bép an B
Cau 17. N6 bui 14 vu nd gy ra béi qua trinh boc chay nhanh cta cac hat bui min phan tan trong khong khi
bén trong mot khong gian han ché, tao ra song nd. N6 bui xdy ra khi c6 di nam yéu t6: ngudn oxygen, nguon
nhiét, nhién lidu (bui c6 thé chay dugc), noéng do bui min du 16n va khong gian du kin. Nam 2007, mdt vu nd
bui xay ra khi cac cong nhan han bao tri bé chira bot mi tai phan xuéng san xuat bot mi & tinh Binh Duong
khién 5 cong nhan bi bong ning. Cho cac phat biéu sau:
(a) N6 bui 1a mot vu nd vat li.
(b) Vu nd bui xay ra khi c6 du cac yéu t6 ngudn oxygen, ngudn nhiét, khong gian du kin.
(c) Nhién liéu trong vu nd bui tai phén xuong bt mi ¢ Binh Duong la byi bot mi.
(d) Bui cang min kha nang gy n6 cang cao do phat tan nhanh va dé lo limg trong khong khi.
Céc phat biéu ding 1a

A. (b), (d). B. (a), (b), (c), (d).
C. (c), (d). D. (a), (c), (d).
Phwong phap
Duya va0 tac nhan caa phan tmg nd.
Loi giai
(a) sai, nd bui 1a nd hoéa hoc.
(b) sai, vu nd bui xay ra khi du 5 yéu td.
(), (d) diing
Cau 18. Trén hop xdp céach nhiét, hop dung thirc dn mang vé, cdc, chén dia ding mét lan,... thuong duoc in
ki hiéu nhu hinh bén.

Ve
6
e
Polymer ding 1am cac d6 ding d6 dugc tong hop tir monomer nio sau day?
A. CH>=CHCI. B. CH,=CHCsHs C. CH2,=CHCHs. D. CH2=CHo..
Phwong phap
Duwa vao ki hiéu cua polymer.
Loi giai
PS dugc tong hop tir styrene: CH,=CHCeHs
bap an B
PHAN II. Cau tric nghiém ding sai. Thi sinh tra 10i tir cAu 1 dén ciu 4. Trong méi y a), b), ¢), d) & mdi
ciiu, thi sinh chon ding hoic sai. . )
Cau 1. Aspirin la mot hop chat dugc sir dung lam giam dau, ha sot. Sau khi uong, aspirin bi thuy phan trong
co the s€ tao thanh acid salicylic. Salicylic acid uc che qua trinh sinh tong hop prostaglandin (chat gy dau,
sot va viém khi nong do trong mau cao hon mirc binh thuong).
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0OCCH, OH
COOH COOH
+ H0 . + CH3;COOH
Aspirin Salicylic acid

a) Do la phan ng thuan nghich nén thu dugc hdn hop phan tng luén ¢ chét ban dau va san pham, do c6
nhom -OH nén cac chat trong phan tmg déu tao dugc lién két hydrogen véi nuéc.
b) Vi nhiing chét trong phan tng trén, hop chat tap chic 12 aspirin va salicylic acid.
c) Cong thic phéan tir cia aspirin la CoHgOa.
d) Néu xét phan tng thity phan trén nho xdc tac acid thi qua trinh thay phan aspirin & da day thuan loi
hon so véi ¢ trong mau cia nguoi binh thuong.
Phwong phap
Dua vao thuy phén ester.
Loi giai
a) ding
b) dung
c) dung
d) ddng
CAu 2. bt chua la dit c6 d6 pH dum 6,5. Khi dét chua, cac khoang sét trong dat bi pha v, giai phong ra cac
ion AP ty do gdy bét loi cho cay trong. Néu dat chua nhiéu, ion At di dong cao co the gdy doc cho hé ré
cdy, lam cho ré bi bo va chun lai khong phat trién. Mudn san xuat duogc trén nén dat nay can phai cai thién do
chua d,at truge khi gieo tréng. Mot néng nhan da lam thi nghiém xac dinh d0 pH cua dat trong cia minh nhu
sau: Lay mot lugng dat cho vao nudc vira loc 1ay phan dung dich dung may pH do duoc gia tri pH 1a 3,602.
a) Nong do [H*] trong mAu dét trén bang khoang 3.10-°M.
b) Mau dét trén c6 mai truong acid, thudc loai dit chua.
¢) Néu bon tro thuc vat (K2CO3) sé& 1am ting gia tri pH ctia dat vi ion CO3> bi thuy phéan tao mdi truong

base.
d) C6 thé cai tao mau dat trén bang cach bon dam ammonium nhu NH4CI.
Phwong phap
Dua vao moi truong cua ion trong dung dich
Loi giai
a) sai, [H*] = 102 M
b) dung
c) ding

d) sai, vi khi bon phan dam lam tang thém d¢ chua cua dat.
Cau 3. Saccharose octaacetate co cong thitc C2gH33019 hay (C2H302)8C12H1403, 14 ester cua acetic acid voi
saccharose. Saccharose octaacetate dugc dung lam chat nhil hoa, chat khang nam trong cac ché pham thudc
linh vuc duoc pham, mi pham Co quan Quan li Thyc pham va Dugc phim M§ (FDA) cho phép st dung
saccharose octaacetate 1am chat phu gia thuc pham, chit chéng cin mong tay va mut ngén tay & tré do tinh
chit rat déng cta no.

a) Phan tir khdi cua saccharose octaacetate 13 686.

b) Bé tong hop saccharose octaacetate theo phwong phap “Hoa hoc xanh” (green chemistry), nguoi ta tién
hanh ester hod saccharose trong diéu kién chiéu xa siéu am (ultrasonic irradiation), cho 10 gam saccharose
phan tng véi 30 mL acetic anhydride (D = 1,08 g/mL) véi hiéu suat 75% thi thu duoc khéi luong saccharose
octaacetate 1a 14,9 gam. (Lam tron két qua dén hang phan mueoi).

c) Trong phan tir saccharose octaacetate c6 6 nhom churec ester.

d) Saccharose octaacetate khong doc nén dugc wng dung trong linh vuc duoc pham, my pham.

Phwong phap
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Dua vao tinh chit hoa hoc cua ester. - ‘

Loi giai

a) sai, M saccharose octaacetate = 678 amu

b) dtng

C) sai, saccharose octaacetate c6 3 nhom chirc ester.
d) ding

Céu 4. B phan quan trong nhét cta may tao nhip tim 1a mot h¢ pin dién hoda lithium — iodine (gém hai cap
oxi héa khir Li*/Li va I2/2I‘) Hai dién cuc dugc dat vao tim, phat sinh dong di¢n nho kich thich tim dap 6n

dinh. Cho biét: E‘L’ L, =304V, E°2 - = 10,54 V; Nguyén tir khdi cua Li= 6,9; dién tich cua 1 mol electron
1a 96500 C/mol; q = L.t, trong d6 q 1a dién tich (C), I 1a cuong do dong dién (A), t 1a thoi gian (s), 1 ndm =365
ngay.

a) Khi pin hoat dong Lithium dong vai tro 1a anode, tai anode xay ra qua trinh khur.

b) May tao nhip tim c6 thé duoc dit tam thoi hay vinh vién trong co thé tiy theo tinh trang stc khoe va
cac bénh ly kem theo cuia bénh nhan.

c) Stc dién dong chuan ctia pin E;, =+3,58 V

d) Néu pin tao ra mot dong dién 6n dinh bang 2,5.107° (A) thi mot pin dugc ché tao bai 0,5 gam lithium
c6 thé hoat dong tbi da trong thoi gian 8 nam.

Phwong phap
Dua vao strc dién dong cua pin.
Loi giai
a) sai, khi pin hoat dong Li d@éng vai tro anode, tai anode xay ra qué trinh oxi hoa.
b) ding
c) ding
d)sai,nLi= 0,5 =imol
6,9 69
nE 659.96500 ]
t= —=—= ——:365:24:60:60=8,8nam
I 2,5.10

PHAN III: Céu tric nghiém yéu cau tra 1oi ngin. Thi sinh tra 10i tir cAu 1 dén cau 6.
Cau 1. Cho cac chat sau: CisH31COONa; CisH31COOK; CH3[CH2]110SOsNa; CH3[CH2]11CsH4SO3Na;
C17H33COOK. S chat 1a thanh phan chinh ctia chét giit rira tong hop?
Phu’(mg phap
Duya va0 Cau tao clia chét giat rira tong hop
Loi giai
Pap an 2
CH3[CH2]110S03Na; CH3[CH,]11CsH4SOsNa la chét gidt rira tong hop.
Cau 2. Mét goi lam nong thic dn (FRH) duoc sir dung trong quan doi chira 8 gam hon hop (Mg 90%, Fe 4%,
NaCl 6% vé khéi lugng), khi tiép xtc véi nuéc s& xay ra phan tng: Mg(s) + 2H20(1) —Mg(OH)a(s) + 2H2(g).
Phan tmg ndy toa ra nhidu nhiét va 1am nong phan thire an di kém. Néu sir dung goi FRH trén dé lam nong
nude tir 25°C 1én 100°C, thi lugng nudce tdi da (theo mL) duoc 1am noéng 1 bao nhiéu? (Lam tron két qud dén
hang don vi).
Cho biét: - Ethalpy tao thanh chuan (kJ/mol) cua Mg(OH)2(s) va H20(1) lan luot 12 —928,4 va —285,8.

- Nhi¢t dung riéng cia nudc, C =4,2 J/gK; Kh01 lugng riéng cia nuéc 1a D =1 g/em®,

- Phan nudce duoc 1am nong chi nhan dugc tdi da 50% lugng nhiét toa ra.

- Lugng nhiét ma nudc nhan duoc dé thay doi AT (K) dugc tinh theo cong thirc: Q = m.C.AT.
Phwong phap
Dua vao c6ng thure tinh luwgong nhiét.
Loi giai
Khdi legng Mg trong goi 1am néng thuc an 13: 8.90% = 7,29
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‘Nmg=7,2:24=0,3mol
A Hj%s = A H (Mg(OH),) —2.A,H5 (H,0) = (928, 4) — 2.(—285,8) = —356, 8kJ
Nhiét lueong toa ra khi d6t chay 0,3 mol Mg 1a: 0,3.356,8 = 107,04 kJ

Q 107,04

= 50%.10° ~170ml
CAT  4,2.(100-25)

Khdi leong nudce ¢ thé 1am nong 1a: m =

Pap an 170
Cau 3. Vang (Au) don chét ton tai trong ty nhién chu yéu ¢ dang quing véi ham lwong thip. Trong cong
nghiép, nguoi ta thu hdi vang bang phuong phap cyanide, trong d6 quang vang dugc nghién min va hoa tach
trong dung dich KCN c6 mit oxygen, gitp vang tao thanh phtc chét tan trong nudc:

4Au(s) + BKCN(aq) + 02(g) + 2H20(1)— 4K[Au(CN)2](aq) + 4KOH(aq) (1)
Sau d6, vang duoc tach ra khoi dung dich bang phuong phéap két tia voi kém:

Zn(s) + 2K[Au(CN)] (aq) — K2[Zn(CN)s](aq) + 2Au(s) (2)

Trong thyc té, qua trinh thu hoi vang khong dat hiéu suat 100% do ton that trong qua trinh hoa tach va két tua.
Gia sir hiéu sudt chung ctia ca qué trinh 14 92%, hay tinh khéi lwong vang c¢6 thé thu hoi duge tir 13 kg KCN
theo chudi phan Gng trén. (Lam tron két qud dén hang phan muoi).

Phwong phap 7 .
Tinh s6 mol KCN tir @6 tinh lvong Au c6 thé tu hoi.
Loi giai
13
n =—=0,2mol
“NT 39112+14

Theo phuong trinh: n au=0,1.92% = 0,092 mol

m au=0,092.197 = 18,1 amu.

bap an 18,1

Cau 4. Kim loai X tac dung v6i H2SO4 lodng cho khi Ha. Mat khac, oxide cua X bi CO khir thanh kim loai &
nhiét d6 cao. Co bao nhiéu kim loai trong s6 cac kim loai sau: K, Zn, Cu, Fe, Mg, Ag, Al phu hgp véi X?
Phwong phap

Duwa vao tinh chit cta kim loai.

Loi giai

Zn, Fe vira tac dung vdi H2SO4 lodng cho khi H2 vira bi CO khir thanh Kim loai ¢ nhiét d6 cao.

Pép an 2

Cau 5. bé lam dau phu tir ddu tuong, ban dau nguoi ta xay dau tuong vo1 nudc loc va dun soi. Sau do, thém
nudce chua vao dung dich nude dau trong di dugc nau chin, khi d6 "éc dau" sé bi két tiia. Sau khi trai qua qua
trinh loc, ép, ché bién, s& thu dugc thanh phém dau phu. Nudc chua co thé lam tir nude dau phu 1én men hoac
gidm an. Pé thu hoi dau phu nhanh va min, thay vi dung nudc chua dé 1am 6c dau, ngudi ta co thé sir dung
thach cao v&i ham lugng an toan strc khoe 1a khong qua 1g/1kg dau phu. Cho cac nhéan xét sau:

(1) Nudc chua co tinh acid nén lam protein trong nudce dau thuy phan tao thanh a-amino acid dang ran.

(2) Thanh phan chinh cta thach cao 14 calcium carbonate.

(3) Su tao thanh '6¢ dau' tir nude dau la qua trinh dong tu protein.

(4) Néu ham lugng thach cao vugt ngudng 19 /1kg dau phu thi anh hudéng khong tdt dén stre khoe nguoi tiéu
dung.

Viét cac cau phat biéu dang thanh day s6 theo tht tu tang dan (vidu:24,134...)

Phwong phap

Dua vao tinh chit cua protein.

Loi giai

(1) sai, nude chua c6 tinh acid 1am protein trong nude dau dong tu tao thanh dang ran.

(2) sai, thanh phan chinh caa thach cao 14 CaSO4.nH,0

(3), (4) ding

CAu 6. Hai nha khoa hoc Charles Martin Hall va Paul L. T. Héroult d& phat minh ra phuong phap san xuét
nhom bang cach dién phan nong chay Al:Os, sir dung dién cuc 1am bang than chi. Trong qua trinh dién phan,
khi oxi (Oz) sinh ra & nhiét 6 cao phan g v&i carbon & anode tao thanh mot hdn hop khi X gdom 10% O,
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10% CO va 80% CO: (theo thé tich). Dé san xut 32,4 tan nhom, lugng than chi 1am anode bj tiéu hao ti da
1a m tan. Gid tri ctia m 13 bao nhiéu ? (Ldm tron két qua dén hang phan miwoi).
Phwong phap
Dua vao phuong phép dién ph&n nong chay.
Loi giai
na =324 :27=1,2 tan mol
goi s6 mol O2; CO va CO; lan luot 12 0,1a; 0,1a va 0,8a mol
2A1,0, —®° 5 4A1+30,

12— 0,9
C+% 0, —-CO
0,05a «0,l1a
C+ 00— CO
0,8a « 0,8
N o2 phan tmg = 0,05a + 0,8a = 0,85a

Tacd:no2=0,85a+0,1a=09=>a= %tén mol

mc= (E.o,1+§o,8).12 =10, 2 tin
19 19
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