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PE CHINH THUC MON: HOA HQC
(Dé thi c¢é 04 trang) Thoi gian lam bai: 50 phiit, khong ké thoi gian phdt dé
Hovaténthisinh: ...l SBD:...o

Cho biét nguyén tir khéi: H=1; C =12; N =14; O = 16; Mg = 24; Ca = 40; Fe = 56; V = 51.
Cac ki hiéu va chir viét tit: s: ran; : 1ong; g: khi; ag: dung dich nuéec.
Phan L Thi sinh tra 1i tir cu 1 dén cau 18. Mbi cau hoi thi sinh chon mot phuong an.
Cau 1. Trong cac béng dén loai soi ddt, kim loai tungsten (W) duoc st dung lam day téc bong dén dua
trén tinh chét vat li ndo sau day?
A. Tinh déo. B. Nhiét d nong chay cao.
C. Tinh dan dién tot. D. Khbi luong riéng 16n.
Céu 2. Khi dun néng hdn hop mudi ammonium va kiém sinh ra khi c6 dic diém nao sau day?
A. Mui khai va xéc. B. Mui tring thoi. C. Mui héc va xdc. D. Khong mui.
CAu 3. Chit nao sau day dugc tao thanh tir cac don vi B-glucose lién két v&i nhau?
A. Tinh bot. B. Cellulose. C. Maltose. D. Saccharose.

Céu 4. Pun néng hdn hop gébm bromoethane va potassium hydroxide trong ethanol san pham hiru co thu
duoc la

A. CH=CH. B. CH3-CH>-OH. C. CH=CHa. D. CH3-OH.
Céu 5. Trong cong nghiép, mercury (Hg) chi yéu dugc tach tir quing sulfide (HgS) theo phuong trinh sau:
HgS + 0, —— Hg + SO».
Phuong phap tach Hg trén duoc goi 1a phuong phap
A. phap thuy luyén. B. dién phan nong chay. C. dién phan dung dich. D. nhiét luyén.

Cau 6. Hinh bén biéu dién sy phu thudc ctia tong ti 1¢ phan tram cic dang mang dién (cation va anion) ctia
glycine vao gia tri pH ctia moi truong.
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Phat biéu ndo sau day dung?

A. Tai diém A trén d0 thi, glycine bi proton hoa va ton tai chu yéu ¢ dang cation HOOC-CH,-NH;3™.



B. Tai diém B trén d0 thi, dang ton tai cha yéu cta glycine 1a ion ludng cuc c6 tong dién tich bang 0.
C. Khi pH ctua moi trudong tang dan tir 2 dén 12, dién tich thuc cua dang tdn tai wu thé trong dung dich
chuyén dan tir Am sang dwong.
D. Tai diém cuc tiéu cta d6 thi (pH = 6), ndng do cac dang mang dién cua glycine trong dung dich dat
gia tri cuc dai.

Cau 7. Trong cac phan tng hitu co thudng co sy tao thanh cac tiéu phan trung gian hoat dong nhu gdc tu

do, carbanion, carbocation. Carbanion la ion mang di¢n tich am trén nguyén tir carbon. C6 bao nhiéu

carbanion trong sb cac tiéu phan éH3, (CH,), CH, CH, CHZ, (CH,),C,CH,-C= C, CH,CH,?

A. 3. B. 4. C.5. D. 2.
Céu 8. Cho dung dich mubi X tac dung v6i dung dich NaOH, sau phan tng thu duoc két tia mau nau do.
Dung dich muéi X 1a

A. CuSOs. B. AICL. C. FeCls. D. MgCl,.

Cau 9. Glucose bi 1én men tao thanh cac san pham khéac nhau, tily thudc vao loai enzyme c6 trong men
dugc st dung. Cac phan tng xay ra nhu sau:
(1) CeHi1206 —2=—2X + 2Y.
(2) CeH1206 —==—27.

Phét biéu nao sau day ding?

A. Hop chét Z 13 phén tir hitu co tap chirc, dung dich cua Z c6 kha ning lam gidy quy tim chuyén sang

mau do.

B. Ca hai qua trinh 1én men (1) va (2) déu sinh ra khi CO> thoat ra khoi hé phén tmg.

C. Hop chét X thu dugc ¢ qué trinh (1) c6 kha ning hoa tan Cu(OH), ¢ diéu kién thudng tao thanh dung

dich mau xanh lam.

D. Fructose khong thé tham gia céc qua trinh 1én men (1) va (2) do phan tir chi chtra nhom chirc ketone
thay vi nhém chutrc aldehyde.
Céu 10. Cho mdt phirc chét co cong thirc [Fe(OH2)s](NO3)3.3H20. Phat biéu nio sau ddy dung?
A. Phurc trén c6 dang vudng phang. B. Phiic trén gom 2 phdi tir H,O va NO;".
C. Nguyén tir trung tdm ctia phirc trén 1a Fe?". D. Ion phtrc trén mang di¢n duong.
Cau 11. Cho céc polymer sau: polypeptide, poly(vinyl chloride), polystyrene, tinh bdt, poly(vinyl acetate).
Khi dun néng mdi chét trong dung dich kiém, c6 bao nhiéu chat phan tng ma mach polymer khong thay
doi?
A. 2. B. 5. C.3. D. 4.
Céu 12. Ester nao sau day duoc diéu ché bang cach dun néng hdn hop gdm carboxylic acid va alcohol véi
xuc tac la HoSOg4 dac?
A. CH;COOC(CH3)=CHa. B. CH;COOCH=CHa>.
C. CH3COOC:Hs. D. CH3COOCsH:s.
Céu 13. Trong tu nhién, cac nguyén t6 nhom IA va IIA ton tai & dang hop chit trong cac khodng vat.
Khoéng vat nao sau dy chira mubi KCI?

A. Calcite. B. Sylvinite. C. Halite. D. Dolomite.



Cau 14. Ethanal khong tham gia phan ing nao sau day?
A. Phén (g khtr bang NaBH. hodc LiAlHa. B. Phan tmg véi thudc thir Tollens.
C. Phan ung thuy phan. D. Phan tng tao iodoform.

Céu 15. Chat nao sau day chira lién két ion?

A. K>0. B. Cl,. C. NHs. D. HCIL.
CAu 16. Mot nhém hoc sinh tién hanh thuc hanh ché tao "pin chanh" dé tim hiéu vé su ~
chuyén héa hoa niang thanh dién nang. Cac em cim mdt thanh kim loai k&m (Zn) va mot { = )

thanh kim loai dong (Cu) vao mot qua chanh (sao cho khéng cham vao nhau), sau d6
dung diy din ndi hai thanh kim loai voi mot von ké (hinh bén). Tiép theo, cac em thir 4
ding hé pin nay dé thip sang mot bong dén LED nho (hoat dong ¢ hiéu dién thé tdi thiéu '
1,5V) nhung dén khong sang do suc dién dong cia mdt "pin chanh" nay do dugc chi |
khoang 0,9V.
Cho cac phat biéu sau:
(a) Thanh k&m doéng vai trd 1a cuc 4m (anode), tai ddy k&m bi oxi hda thanh ion Zn?* tan vao dich qua
chanh.
(b) Tai bé mat thanh déng (cuc duong), xay ra qua trinh khir ion Cu?" thanh kim loai Cu bam vao dién cuc.
(c) Pé bong dén LED c6 thé phét sang, nhom hoc sinh c¢6 thé mic nbi tiép hai hodc ba "pin chanh" lai voi
nhau.
(d) Dich nuéc chanh (chta citric acid, ascorbic acid...) dong vai trd 12 moi trudng chat dién li, cho phép
cac ion di chuyén dé khép kin mach dién.
(¢) Néu thay thanh kém bang mdt chiéc dinh sat (Fe) va giit nguyén thanh dong, stic dién dong ctia "pin
chanh" tao ra s€ 16n hon 0,9V.
S6 phat biéu dung 1a

A.l. B. 3. C.4. D. 2.
Céu 17. Acid béo tao nén chit béo thuong 1a cic monocarboxylic acid c6 mach carbon...(1)...v6i s6
nguyén tir carbon trong phan tir 1a ...(2)... (thuong tir 12 dén 24 nguyén tir C). Noi dung phu hop trong
chd trdng (1), (2) 1a

A. vong, sb chan. B. khong phan nhanh, s chan.

C. phan nhanh, s6 chdn. D. ho, s 1é.
Ciu 18. O diéu kién chuan, d6t chay magnesium dé tao thanh 24,0 gam MgO(s) giai phong lwong nhiét 1a
361,08 kJ. Enthalpy tao thanh chuan ctia MgO(s) 1a

A. 601,8 kJ mol .. B. -300,9 kJ mol . C. 300,9 kJ mol ™. D. -601,8 kJ mol™.
Phan IL. Thi sinh tra 10i tir cau 1 dén cau 4. Trong mdi ¥ a), b), ¢), d) & mdi cau, thi sinh chon dung hoic
sai.
Céu 1. Trong cong nghiép hoa dau, nudc thai thudng chira phenol (CeHsOH) - mot hop chit rat doc dbi
v6i sinh vat thuy sinh. Dé loai bo phenol, cac k¥ su tién hanh thém dung méi diisopropyl ether vao nudc
thai, khudy tron ki dé phenol chuyén tir pha nudc sang pha dung moéi, sau d6 dé yén cho hdn hop tach
thanh hai 16p chét long khong dong nhat va tién hanh tach 13y ting 16p. Nguyén 1y cta phuong phap dua

trén dinh luat phan b Nernst: O trang thai can bang, ti s giita nong do chét tan trong dung méi hitu co



he

(Che) va trong nudc (Cn) 1a mot hing sd, goi 1a hé sb phan bd (Kp): K, = . Bé danh gia hiéu qua, cac

n

sau

k¥ su sir dung cong thic tinh phan tram chat tan con lai trong nude sau mot 1an xir Iy (q): q =

truoc
Trong d6: Msa, Muee 13 khoi lugng chit tan trong nudce sau va trude khi xt 1y.

a) O diéu kién thuong, phenol 1a chat 1ong, tan vo han trong nuéc tao thanh dung dich dong nhit nén
viéc loai bé chung bang phuong phap loc co hoc thong thuong 1a khong thé.

b) Mot nha may can xtr Iy bé chira 1200 lit nude thai dang nhidm phenol. Biét hé s phan b cua phenol
giita diisopropyl ether va nuée 1a Kp = 35,5. Theo quy chuin méi trudng, k¥ su phai loai bo dugc it nhit
92% lugng phenol ra khoi ngudn nude nay chi sau 1 1an xir Iy. Dé hé théng dat quy chudn x4 thai moi
truong noi trén, thé tich dung méi diisopropyl ether téi thiéu can sir dung cho 1 1an xir Iy 14 389 lit. (Khéng
lam tron két qud cdc phép tinh trung gian, chi lam tron két qua cudi cing dén hang don vi).

¢) Phuong phap ding dé tach phenol ra khoi nuée thai & trén 13 phuong phap chiét 1ong - 10ng.

d) Khi thyc hién qua trinh tach 16p hdn hop trén bang phéu chiét, phan dung moéi diisopropyl ether hoa
tan phenol s& chim xudng dudi, con 16p nudc s& ndi 1én trén do dung méi hitu co ludn nang hon nude.
Céu 2. Pin nhién liéu dong chay Vanadium (VRFB) 13 mét hé thong dién hoa luu trit ning lwong quy mé
16n, trong d6 dién nang duoc tich trir dudi dang hda nang ciia cac ion kim loai vanadium hoa tan trong moi

truong sulfuric acid (H2SO4). Hé thong co ban gom:
Anode (cuc am): Bén chtra anolyte, dung dich hé V**/V** dugc bom vao bué)ng phéan tng. Qua trinh xa
dién xay ra sy oxi hda: V¥ — V3T +e,
(mau tim) (mau xanh l4)
Cathode (cuc duong): Bon chira catholyte, dung dich hé VO,"/VO?" duoc bom vao budng phan tng. Qué
trinh x4 dién xdy ra sy khir: VO," + 2H" + e — VO + H,0.
(mau vang) (mau xanh duong)

a) Dua vao su thay ddi mau sic cua dung dich trong cac bon chira, ta c6 thé xac dinh duge trang thai sac
(hoac x4) cua pin.

b) Nhuoc diém cua pin VRFB 1a sy khuéch tan chéo céc ion qua mang trong qua trinh van hanh dai han
s& gdy nhiém ban héa hoc, lam hong vinh vién dung dich dién li va budc nha may tén chi phi thay méi
toan b hoa cht.

¢) Dé hé thong cung cip di mot luong dién luong twong duong 0,5 mol electron ra mach ngoai, khoi
luong ion V2* tdi thiéu bi tiéu thu tai anode 1a 25,5 gam.

d) Trong qua trinh pin x4 dién phat ra mach ngoai, cic ion H* s& di chuyén xuyén qua mang trao doi
proton theo chiéu tir khoang anode sang khoang cathode.

Céu 3. Hop ba mia dang trd thanh mot "giai phap xanh" phd bién nham thay thé cho hop xdp va céac loai
hop nhya dung mot lan trong nganh dich vu an uéng. Dé san xuit loai hdp nay, phén ba xo thu duoc sau
khi ép 1dy nudc mia s& duge 1am sach, nghién nho thanh bot gidy, sau d6 phdi tron véi nudce va dua vao
may €ép khuon dinh hinh dudi nhiét do va ap suét cao. Cac san phém hop ba mia dugc danh gid cao vi su
an toan khi tiép xtic tryc tiép voi thue phdm ndng, c¢6 thé sir dung trong 16 vi song va dic biét 1a kha nang

phén huy sinh hoc trong moéi trudong ty nhién.



a) Do phan tir ciu tao nén ba mia chtra nhiéu nhom chic hydroxyl (-OH) phan cuc manh, hop bd mia
tho s& c6 tinh ua nudc, d& bi ngdm am va mém ri khi dung thirc an long.
b) Qua trinh hop bi mia t phan huy khi bi vii trong dat 4m thuc chit 1a qué trinh céc vi sinh vat tiét ra
enzyme xuc tac cho phan tmg thily phan cac lién két p-1,4-glycoside, pha v& céu trac ciia polymer.
¢) Hop ba mia d& bi bién dang va nong chay khi dung thirc dn qua ndng hoic quay trong 10 vi séng.
d) Thanh phin héa hoc chu yéu ciia hop bi mia 1a saccharose.
Caiu 4. Khi hoa tan mot lwgng phén nhom - kali vao nude thi c6 cac qua trinh co ban sau dién ra:
Al (ag) + 6H20(I) — [AI(OH2)6]*"(aq) (1)
[AI(OH2)6]**(aq) + 3H20(/) 2 [AI(OH)3(H20)3](s) + 3H30"(aq) (2)
a) Qua trinh (1) 12 qua trinh tao phirc chat aqua cua cation AP
b) Dé qua trinh thuy phan tao két tiia keo (2) dién ra hoan toan hon, can pha lodng dung dich (ting luong
nuac).
¢) Qua trinh (2) chirng minh AI** 1a mot base trong dung dich nudc theo Bronsted - Lowry.
d) D4u hiéu nhan biét qua trinh (2) tao phirc chat 1a xuat hién két tia keo tring.
Phan III. Thi sinh trd 10i tr cAu 1 dén cau 6.
Ciau 1. Giam an 1a dung dich acetic acid (CH;COOH) c¢6 néng do khoang 2% dén 5%. Trong cong nghiép
thuc phém, dé san xuét giém an, nguoi ta thuong tién hanh 1én men hiéu khi (c6 madt oxygen) cac loai rugu
loding nhd xuc tic ciia men gidm (vi khudn Acetobacter). Mot co s san xuit mudn pha ché 96 lit gidm an
c6 ndng do 5%. Pé co du lugng acetic acid cho mé giam ndy, co s di tién hanh 1én men V lit dung dich
ruou 11,5°. Biét hiéu suat ctia toan bd qua trinh 1én men dat 80%; khdi lugng riéng cta ethanol (C2HsOH)
nguyén chat 1a 0,8 g/mL va khdi lugng riéng ciia gidm an 5% 14 1,0 g/mL. V ¢6 gia tri bang bao nhiéu?
(Khéng lam tron két qua cac phép tinh trung gian, chi lam tron két qua cudi ciing dén hang don vi).
Céu 2. C6 bao nhiéu déng phan ciu tao alcohol thom tmg vdi cong thie phéan tir CsHi00?
Céu 3. Cho cac hop kim sau: Cu-Fe (1); Zn-Fe (2); Fe-C (3); Sn-Fe (4); Al-Fe (5). Khi tiép xuc v6i dung
dich chét dién li thi cac hop kim ma trong d6 Fe déu bi n mon trude 14 cac hop kim nao? (Viét hop kim
theo thir ty ting dan).
Céu 4. Theo QCVN 01-1:2018/BYT, ham lugng sét tdi da cho phép trong nude sinh hoat 1a 0,30 mg/L.
Mot loai nude giéng khoan cé muii tanh do chira ham lugng st cao gap 3 1an ngudng cho phép (90 % dang
Fe?", 10 % dang Fe*"). Ngudi ta loai bo st ra khoi loai nuée trén bﬁ“mg cach thém mat lugng voi o1, két
hop khudy tron va suc khong khi. Céc phan tng chinh xay ra nhu sau:
4Fe**(aq) + O2(aq) + 10H20(/) — 4Fe(OH)3(s) + 8H'(aq).
H*(ag) + OH (aq) — H20()).
Fe*'(aq) + 30H (ag) — Fe(OH)(s).
Khdi lugng voi t6i can vira da cho cac phan tng trén dé loai bo hoan toan sét ra khoi 70 m® nudc 13 bao
nhiéu gam? Gia str voi toi dd dung chi chira Ca(OH)y. (Khdng lam tron két qua cdc phép tinh trung gian,

chi lam tron két qua cuoi cung den hang phan muwoi).



Céu 5. Nhua ABS c6 dic tinh ctng, rin nhung khong gion, cach
dién, khong thdm nudc, bén véi nhiét d6 va hoa chit. Nhya nay
dugc st dung kha rong rai: lam vat liu xay dung, dd choi tré
em, do gia dung, mii bao hiém,... Nhua ABS c6 cong thuc cAu

tao nhu hinh bén.
Cho céc phat biéu sau:
(1) Nhwa ABS duoc tong hop bang phan tmg dong tring hop.
(2) Nhya ABS c6 kha nang tham gia phan rng cong vdi dung dich bromine.
(3) Do c6 mit xich butadiene trong céu tric giup cho nhua ABS c¢6 dic tinh déo dai, chiu dugc va dap t6t
ma khong bi nit v (khong gion).
(4) Dbt chay hoan toan mot mau nhya ABS trong khi oxygen du, san pham thu duoc chi gdm c6 khi CO2
va H>O.
(5) Mot loai nhya ABS co ti 1€ khéi luong acrylonitrile (15,41%), butadiene (39,24%) con lai 1a styrene thi
ti 1¢ gilta cac mat xichx :y:z1a2:5:3.
Trong cac phét biéu trén, hiy liét ké cac phat biéu ding (theo thir tu ting dan).
Cau 6. Biodiesel (diesel sinh hoc) 1a mot loai nhién li€u 1dng, than thién hon v4i mai truong so véi diesel
truyén thong. Biodiesel duoc san xuét thong qua phan ng gitra chit béo trong dau di qua st dung (dau
thai) v&i cac alcohol mach ngan (thudng 1a methanol), véi xtc tac 1a kiém, thu duoc biodiesel (ester clia
acid béo) va glycerol. Phuong trinh phan Gmg tong quat nhu sau:

(RCOO0)3C3Hs + 3CH3;0H —%» 3RCOOCH; + C3Hs(OH)s.
Phan tich thanh phan ctia 100 gam biodiesel cho két qua nhu sau:

Chat C15H31COOCH;3 | C17H33COOCH;3 | Ci17H3sCOOCH:3

Khéi lugng (gam) 21 26 53

Biét rang: Hé s6 phat thai (ki hiéu EF) ciia nhién liéu 1a ti s6 cta khdi lugng CO> tao thanh (gam) trén
lwong nhiét tao thanh khi chay (MJ). Khi d6t chay hoan toan 1 lit biodiesel (khdi lwong riéng 0,880 kg/L)
thu dugc 34,6 MJ (megaJoule) nhiét lugng. Gia tri EF cua loai biodiesel trén 1a bao nhiéu? (Khong lam
tron két qua cdc phép tinh trung gian, chi lam tron két qua cudi ciing dén hang phan muwdi).



