TO CHUC THE GIFTED BATTLEFIELD KY THI THU TUYEN SINH LGP 10 THPT CHUYEN

DU AN CHICKEN MINDS NAM HOC 2025 - 2026
Dé THI THU Mbn thi chuyén: Khoa hoc tu nhién (phan mén Héa hoc)

Thai gian lam bai: 150 phat (khéng k& thai gian phat dé)
Ngay lam bai thi: 23/4/2025 — 05/5/2025
Dé thi gbm 07 trang, 08 bai

Luu y:
e Céc thé tich khi dugc do & diéu kién chuan (1 mol khi & 1 bar, 25°C c6 thé tich 24,79 lit).

e Céc don vi chia cac théng sb hodc dai luong di cho trong dé bai |13 cic don vi co ban clia hé do ludng qubc

té (International System of Units).

o Nguyén tir khéi cia mdt sé nguyén té dugc cho trong bang sau:

Nguyén tb H| Li |Be| B|C|N| O |F |Na|Mg|Al| P
Nguyéntirkhdi | 1 | 7 | 9 [ 11 |12 |14 | 16 |19 | 23 | 24 | 27 | 31
Nguyén tb S Cl K|Ca|V [Cr|Mn|Fe|Cu| Zn | Br | Ba
Nguyén ti khéi | 32 | 35,5 [ 39 | 40 [ 51 | 52| 55 |56 | 64 | 65 | 80 | 137

e Thi sinh KHONG dugc sir dung tai liéu, k& ca Bang tudn hodn cic nguyén té héa hoc va Bang tinh tan.
e Gidm thi KHONG giai thich gi thém.

Phan I. Kién thirc chung (3,0 diém)

Bai 1. (1,0 diém)
1. Mot tam kim loai méng, phing, ddng chat duge dit nim trén mot mat phiang rong. Khoét mot 16 trong
§ gitta tam kim loai (Hinh 1). Khi ta ting nhiét do ciia tAm kim loai lén thi dién tich 16 trong nay sé

thay doi nhu thé nao?

Hinh 1
2. Tai sao khi r6t nuéc néng vao ly thity tinh day thi ly c6 thé bi nit, nhung ly thiiy tinh méng lai it bi
nit hon?
3. Nguoi ta mudn pha nudc tdm vé6i nhiet do phit hop. Dé c6 thé c6 dude nhiét do nuéec ma minh mong
mudn, ngudi ta co thé lam theo 2 cach:
e Cach 1: D6 tit tit nude lanh vao nuée nong.

e Cach 2: Do tit tit nuéc néng vao nudc lanh.

a. Céach nao nhiét truyén ra moi truong it hon, vi sao?

b. Cach nao qué trinh trao ddi nhiét sé dién ra nhanh hon?
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Bai 2. (1,0 diém)

Urea [CO(NHzy)2] 1& loai phan dam phd bién, ton tai § dang tinh thé mau trang, dé tan trong nudc. Ngudi ta
stt dung phan dam chii yéu cho viéc bon thic day manh sinh trudng va phat trién trong céc giai doan quan
trong ciia cay. Cay trong chuyén héa dam thanh cac amino acid, DNA, RNA va diép luc to.

Khi hoa tan phan urea vao dat, da xdy ra hai qué trinh: nitrate héa va phan nitrate héa (Hinh 2). Nitrate
héa 1a qué trinh oxy héa ammonia (NHs3) thanh nitrate (NO3~) dé cay hap thu. Phan nitrate hoa la qué trinh
chuyén hoéa nitrate (NO3 ™) con lai trong dat thanh khi nitrogen (N3). Cac qué trinh x4y ra nhd cac vi khuan
trong dat theo trinh ty nhu sau:

e Urea hoa tan vao nuéc tao ion ammonium (NHy™),

e Vi khuan Nitrosomonas europaea tieu thu ion ammonium dé phan chia té bao, sau cling thai ra nitrite
(NO27),

e Vi khuan Nitrobacter oxid héa nitrite (NO ™) thanh nitrate (NO3™),

e Phan nitrate héa: cac vi khuan di duéng nhu Paracoccus, Bacillus, Pseudomonas khit nitrate vé lai
nitrogen dang khi.

Nitrogen trong khéng khi (N,)

Vi khuén c8 dinh dam:
Chuyén héa N, thanh NH;

ag \\j
9)

Vi khudn nitrate héa:
Chuyén héa NH; thanh NO5-
qua trung gian la NO,” 29

Vi khuan phan nitrate héa:
Chuyén héa NO5 thanh N,

Hinh 2. Chu trinh c& dinh dam cla vi khuan trong dat

1. Tinh ham lugng nitrogen trong urea (két qua lam tron dén chit s6 thap phan thit nhat).

2. Vé cong thitc cau tao clia urea. Dita vao cong thidc cau tao, gidi thich vi sao phan urea dé hoa tan trong
nudc. Viét phuong trinh urea hoa tan trong nuéc.

3. Hay cho biét (khong can gidi thich) mdi phéat biéu a), b), c), d) 1a DUNG hay SAI va ghi két qua vao
bai lam:
a) Trung hoa dat kiém hodc dat chua béng cach bén phan urea vao dat.
b) Vi khuan phan nitrate héa c6 thé ng dung vio xit Iy nudc thai, gitp gidm tinh trang tdo nd hoa.

c) Trong cong nghiép, urea dugc tong hop bang cach cho khi COs di qua dung dich ammonia & ap
suat cao. Dé san xuat ra 300kg urea, can lugng COq tuong duong dot chay 220 kg ethylene (gid st
hi¢u suat toan bo chu trinh 1a 100%).

d) Qua qua trinh nitrate héa, nitrogen trong NH3 ban dau da nhan thém 8 electron.

4. Gia st hieu suét ctia ca chu trinh ¢6 dinh dam 1a 80%. Tinh thé tich khi Ny thoat ra & diéu kién tieu
chuan khi hoa tan 60 g phan urea vao dat (két qua lam tron dén chit s6 thap phan thi hai).
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Bai 3. (1,0 diém)

Hai loai c4 tré cling sinh sdng trong cic ao 6 mot lang. Két qua nghién citu hoat tinh enzyme & hai loai duéi
tac dong ctia nhiét do dugce trinh bay 6 Hinh 3.
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1. Loai n&o c6 kha nang chiu lanh t6t hon? Giai thich.

2. Néu nuoi chung hai loai véi s6 luong tuong duong & 12°C, loai 2 ¢6 kha nang bi loai bé nhanh do canh
tranh loai trit khong? Giai thich.

3. O moi trudng ty nhien, tan suit bat gip hai loai c4 nay séng téch biet hay cling chung song trong mot
khu viec ao 1& cao hon? Giai thich.

4. Khi hau & ngoi lang nay c6 nhiét do tang nhanh hon so véi cac ving khac do tac dong clia bién déi khi
hau. Trong mot sé thap nién t6i, khu viuc phan bo clia loai 1 ¢é thé sé thay ddi nhu thé nao?

Phan Il. Phan mén Héa hoc (7,0 diém)

Bai 4. (1,75 diém) — San xuit magnesium

Nho tinh chat nhe, bén va phan tng linh hoat, magnesium duge st dung rong rai trong san xuat hop kim,
dugc pham va tham chi 1a trong co thé con ngusi. Thong qua cau héi nay ching ta sé kham pha vé hai phuong
phap diéu ché magnesium pho bién nhét.

Phuong phap dau tién sit dung quing dolomite ¢6 thanh phan chinh 1a MgCO3 - CaCO3 (xem Hinh 4). Quiing
duge nung 1én ¢ nhiet do cao thu duge hén hgp ran A (chita Mg) va B kem véi khi C (phan d¢ng 1). Sau do
hén hop rin duge dem di phan ting v6i Si (ton tai duéi dang hop kim véi sit) dé thu duge kim loai magnesium
tinh khiét va chat D (phan &ng 2). Biét ring ham lugng calcium trong D la 46,51%.

Phuong phép thit hai, con goi 1a quy trinh Dow cho magnesium, stt dung nguén Mg?t tit mudi bién. Quy trinh
bit dau véi viec cho Ca(OH)y vao nude bién dé thu dude két ttia E (phan dng 3), sau d6 n6 dudc loc tach roi
trung hoa biang HCI rdi duge nung & khoadng 700 °C dé thu dugc mubi khan F (phan ing 4). Sau d6 F dugc
dién phan néng chay dé thu duge kim loai Mg va chat khi G (phan ttng 5).

1. X4c dinh cong thic ciac chat A, B, C, D, E, F, G.

2. Viét phuong trinh héa hoc cidc phan dng tit 1 dén 5.

Du an Chicken Minds — Ky thi thir tuyén sinh I8p 10 THPT chuyén — N3m hoc 2025 — 2026 Trang 3/7
Mbn thi chuyén: Khoa hoc tu nhién (phdn mén Héa hoc) — Ngay lam bai thi: 23/4/2025 — 05/5/2025



hai d6t BE dién phan 11

Hinh 4. Lép cit doc clia mét t& bao dién phan trong quy trinh Dow

3. Khi thuyc hien phan ¢ng 2, ta dong thoi nang nhiét do dé chung cat va thu duge san pham tinh khiét.
Cho biét viec chung cat nén thiyic hién & 4p sudt cao hay thap (trén hay dudi 1bar)? San pham dé bay
hoi hon 1& chat nao?

4. Cho biét trong qué trinh dién phan, syt khit dién ra & dién ciic cathode va syt oxid héa dién ra & dién cyc
anode. Gan cac tén duge cho nhu sau véi cac bo phan [1], [2], [3], [4] trong Hinh 4: 6ng thoét khi Cls,
dién cyc cathode bing thép, bé Mg, dién cyc anode bang carbon.

Bai 5. (1,25 diém) — Téng hgp biodiesel

Mot trong nhitng nguyén nhan gay ra hién tugng nha kinh chinh la tinh trang sit dung nhién ligu tho, thai ra
chéat thai lam anh hudng xau dén céc tang khi quyén. Chinh vi ngudn tai nguyen tho dang dan can kiét va
tinh trang 6 nhiém khong khi nén hién tugng nha kinh dang trd nén thém toi té. Hién nay, da c6 nhiéu giai
phap dugc dua ra dé thay thé ngudn nguyen lieu tho. Mot trong s6 dé la viec sit dung tinh dau chiét xuat tir

vi tdo lam ngudn nhién lieu.

1. Biét dau biodiesel chi chita cac acid béo bao hoa. Hay viét cong thiic phan tit héa hoc tdng quét clia céc
hop chét trong dau biodiesel.

2. Khi san xuat dau biodiesel tit vi tdo Tetraselmis sp., sin pham chita nhiéu loai triglyceride khac nhau.
Dung moi thuong duge ding dé tach can tédo va dau la n-hexane.

a. Biét triglyceride trong vi tdo Tetraselmis sp. phan ting véi CH3OH tao ra cac ester va glycerol véi
xtic tac NaOH, hay viét phan ting héa hoc cho qua trinh diéu ché dau biodiesel (viét triglyceride &
dang tong quat).

b. Ban dau cho sinh khéi kho ciia vi tio diing dé san xuat dau 14 m. Cho téo vao binh cau chita dung
moi n-hexane va xuc tac thu duge 200 mL dung dich A. Nhé 250 mL CH30OH 2M vao dung dich A,
sau phan tng thu dugc dung dich X. Loc dung dich X thu dudc dau biodiesel nguyén chat va dung
dich Y. Nho vai giot quy tim vao dung dich Y. Cho HCI 2,5M vao dung dich Y dén khi quy tim
vita chém ddi mau dé thi hét 21,9304 mL. Cho hieu suat H% clia cac phan tng:

CH3;0H + HCl —— CH3Cl1 + H,O H% = 86%
CgH5(OH)3 + 3HCl — C3H5Cl1+3HsO0 H% = 95%

Biét mdi mol dau biodiesel khi dét téa ra 10,854 kJ va hiéu suat ctia phan tng tao dung dich X ¢6
hieéu suat khodng 73%, hay tinh niang lugng téa ra khi dét hét lugng dau biodiesel duge diéu ché
trén?

c. Hay cho biét hai Iy do vi sao san xuat dau biodiesel tit vi tdo c¢6 1¢i cho méi trudng hon sian xuét
dau diesel thong thuong tir dau the.
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Bai 6. (1,0 diém) — Anhydride acid

Anhydride acid 14 nhém hgp chat hitu co dude tao thanh khi tach nuée phan tit carboxylic acid; hau hét ching

2

la nhitng chat “héo” nudc, gay béng ning, hoat tinh acid cao va thuong duge ding trong téng hgp hitu co.
Phuong trinh tao anhydride c6 thé duge mo ta nhu sau:

2 RCOOH X414 P1O10, (R 00),0 + H,0

1. Viét phuong trinh héa hoc tao thanh anhydride acetic.

2. Khi dun néng naphthalene véi oxygen xic tac V2Op thi thu duge anhydride phthalic. Oxi héa o-xylene
hodc anhydride phthalic déu thu dugc acid Z.

O
OO +02, xtc tac V2Os5 O
360-440°C
naphthalene e

anhydride phthalic

CHj
@ KMnOy4 /H2SO4 7
CHj;

o-xylene

Hinh 5

Cho biét khéi lugng phan tit Z 13 166, xac dinh acid Z. Viét phuong trinh phan tng tao thanh acid
phthalic tt anhydride phthalic.

3. Khi dun but-2-ene-1,4-diol v6i céc tdc nhan oxid hoéa nhu HoCrOy4 (hoiic CrOgz trong HoSOy4) thi thu
duge 2 hgp chat hitu cd N va M c6 ciing khoi Iugng phan tit 14 116. 1 mol N hay M déu tac dung vita
du v6i 2 mol NaHCOgs. Cho M téac dung v6i P4Oq¢ khan (anhydride héa) thi thu duge C4Hy03, con N
thi khong cho phén tng nay. Xac dinh N va M.

4. Ester bis(2-ethylhexyl) phthalate (‘DEHP”) dugc stt dung trong sdn xuat cac hgp chét polyvinyl chloride.
DEHP dudc san xuat trong cong nghiép bang phan tng gitta lugng du 2-ethylhexanol va anhydride
phthalic v6i su c6 mét ctia mot acid ching han nhu acid sulfuric hay acid para-toluenesulfonic. Viét
phuong trinh héa hoc dudi dang cong thitc khung phan tit (skeletal formula) va cho biét vai tro clia acid.

Bai 7. (1,75 diém) — Phan (ng trimer héa

Acetylene 13 mot phan tit c6 gia tri trong cong nghiép héa hoc va c6 thé duge téng hop bing nhiéu quy trinh
khac nhau. Phuong phap dau tién st dung calcium carbide, dugc tdng hop tit voi séng va than céc (phan Gng
1), diing dé phan tng v6i nude dé tao thanh acetylene (phan ng 2). Ngoai ra, nhiét phan methane & 1500 °C
trong thai gian ngan ciing thu duge san pham mong muén (phan &ng 3). Mot phuong phap khac tong hgp
tryc tiép acetylene tit carbon monoxide va khi hydrogen (phan dng 4).

1. Viét phuong trinh héa hoc cac phan ing tir 1 t6i 4.

2. Khi stt dung mot s6 xtc tac dac biet, acetylene c6 thé tam hop (trimerization) dé tao thanh vong benzene.
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\\ xuc tac
I =

7
Hinh 6

Ngoai acetylene don gidn, cac phan tit alkyne khac (nhu propyne,...) cing tham gia phan ting tuong tu.

N
R

xuc tac

e
R
Hinh 7

a. Cho biét c6 t6i da bao nhiéu sdn pham trimer c6 thé dugc tao thanh tit phan tng ¢ Hinh 7 (khong
can giai thich)?

b. Gi4 st ring nhém R khong &nh huéng t6i dinh hudng ctia cidc phan tit (ttic khong xét tuong tac
khong gian). Hay cho biét sén pham trimer nao 1& sdn pham chinh?

3. Trong Hinh 8, khi cac kiéu phan tit khac nhau phén tng dong thai thi ciing c6 nhiéu phan ti duge tao

thanh.
R E
R—=— R y R R E E
+ xuc tac + +
R E
Hinh 8

a. Khi 2 loai phan tit phan ting dong thoi, nhu trong Hinh 8, sé c¢6 t6i da bao nhiéu san pham trimer
c6 thé dugce tao thanh, bao gom ci 2 kiéu da liet ke trong hinh?

b. Biét rang trong phan tng 6 Hinh 8, néu st dung mot xic tadc nhat dinh chita iridium (Ir), thi c6
thé tong hgp chon loc duy nhat mot hop chat. Khéi luong phan tit ciia hgp chat nay la 370. Biét
rang nhém R 1a CHyOCHj3 v nhém E 14 COOCHj3, vé cong thitc phan tit sin pham nay.

4. Phan ting trimer c6 thé dién ra noi phan ti véi cac triyne, nhu trong Hinh 9:

xuc tac
N 7 N @

Hinh 9

Vé san pham thu duge tit phan tng trén.
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Bai 8. (1,25 diém) — Nuédc cifng

Nude citng 13 loai nude chita nhiéu ion khoang, dac biét 1a calcium (Ca?T) va magnesium (Mg?"). Céc ion nay
khién nuéc kho tao bot v6i xa phong va c6 thé gay cin trong dudng 6ng, thiét bi dun nude. Ngoai ra né con
chita cac cation khac nhu HCO3~, Cl~ va SO4%~.

1. Dé xuat phuong phap dé nhan biét céc ion trong nudc cting. Ngoai cach sit dung hoa chat thi ta con cé
thé st dung cach nao dé nhan biét c6 cation Mgt va Ca?* hien dien trong &m nuéc khong?

2. Trong thyc té, nuée ciing con dude chia lam hai loai 1a nuéc ciing tam thdi va nuée cting vinh cttu. Trong
d6 nude cing tam thoi chita Ca(HCO3)s, Mg(HCO3)2 con nude cing vinh citu chita CaSOy4, MgSOy,
CaCly, MgCly. Dé xuat 1 phuong phap dé xac dinh xem nude ciing d6 thuoc loai nao va cho giai thich.

3. Mot ban hoc sinh muén thit nhan biét xem lugng ion Ca?t va Mg?t ¢6 trong nudc giéng nha minh 1a bao
nhiéu nén ban da st dung giam #n dé lam thudc thit. Dau tién ban trich 50 mL dung dich tit nuéc giéng,
roi dun néng mot lic, thi ban thay c6 mot lugng cin trang & day ndi, lugng chat ran nay c6 khoi lugng
2,1484 mg. Sau khi loc lugng can ran ban cho tiép mot lugng gidm du vio cin ran thi thiy c6 khoang
1,104 mL khi khéng mau.

a. Xac dinh khéi Iugng clia cac mudi c6 trong 50 mL nude giéng. Két qua 1lam tron dén 2 chit sé thap
phan.

b. Néu kiém tra 150 mL nudc giéng thi khéi lugng ctia cac mudi Ca?" va Mg?t 1a bao nhiéu gram?
Két qua lam tron dén 2 chit sé thap phan.

Xem nhu trong 50 mL nuée giéng chi ¢6 Ca(HCO3)2, Mg(HCO3)2 va trong cén trang khong c6 oxide kim

loai nao.
— HET —
Ho va tén thi sinh:
S6 bao danh: Phong thi:
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