SO GIAO DUC VA PAO TAO TAY NINH

KY THI CHON HQC SINH GIOI THPT CAP TiNH
NAM HOQC 2024 — 2025

Ngay thi: 25 thang 9 nam 2024 (Buoi thi thir nhat)
Mén thi: HOA HQC 9 ‘
Thoi gian 1am bai: 180 phuat (khong ké thoi gian giao dé)

o DPE THI CHINH THU'C ‘ ,
(Dé thi gom co 03 trang, thi sinh khong phai chép dé vao gidy thi)

Cau 1: (4,0 diém)

1.1. Nang luong ion hoa thir nhat va thir hai cuia Na va Mg theo eV (sdp xép khong
theo thur tu) la: 5,1; 7,6; 15,0; 47,3. Hay dién céc s6 liéu trén vao bang sau va giai thich.
Cho s6 hiéu nguyén tir ctia cic nguyén to: Zna = 11; Zmg = 12.
Nguyén to I I2

Na
Mg

1.2. Su phan hity phong xa ciia 2°2Th tuan theo phan tng bac 1. Nghién ctru vé sy
phong xa ctia ThO2, ngudi ta biét chu ky ban huy cta 232Th 1a 1,39.10'° nam. Hay tinh s6
hat o bi btic xa trong 1 gidy cho 1 gam ThO tinh khiét.

Cho: téc do anh sang ¢ = 3.108 m/s; hing sé Planck h = 6,625.10 J.s; hing sb
Avogadro Na = 6,022.10%° mol; nguyén tir khdi cia O = 16.

1.3. Phan tir NH3 c6 dang hinh chép tam giac déu (nguyén tir N & dinh hinh chép),
ion NH; c6 dang hinh tir dién déu (nguyén tor N nim & tim cta hinh t&r dién déu). Dya

vao sy xen phu clia cac orbital, hily mo ta sy hinh thanh céc lién két trong phéan tir NHs va
ion NH; . Cho s hiéu nguyén tir cac nguyén to: Zn = 1; Zn = 7.
Cau 2: (4,0 diém)

2.1. Mot loai phan bon NPK c6 ti 1& dinh dudng ghi trén bao bi 1a 20-20-15. Mdi
hecta d4t trong ngd, ngudi ndng dan can cung cap 150 kg N; 60 kg P20s va 110 kg K2O.
Nguoi nong dan str dung dong thoi phan bon NPK (20-20-15), phéan kali KCI (d6 dinh
dudng 60%) va urea (d6 dinh dudng 46%). Tinh tong khdi luong phan bon nguoi ndng
dan can sir dung cho 1 hecta dat trong ngo.

Cho nguyén tir khdi cia cac nguyén to: N = 14; O = 16; P = 31; K = 39.

2.2. Piéu ché SOs tir quing pyrite sit theo so do:

FeS, —+Qd J g, _+0:dr gn,

Hap thu SOs tao thanh vao 100 gam dung dich H2S04 91% thu duoc mot loai oleum
X. Hoa tan 33,8 gam oleum X vao nudc, cho dung dich thu dugc tac dung véi luong du
dung dich BaClz thay tao thanh 93,2 gam két ta.

a. Tinh khéi luong quing pyrite sit ¢6 chira 80% FeS; da dung (tap chat khong
chtra S). Biét hiéu suat clia qua trinh diéu ché 1a 75%.

b. Trong cdng nghiép, khi san xuét acid H,SO4 theo phuong phap tiép xlc thi SOs
dugc hip thu bang H2SO4 98% tao thanh oleum, sau d6 pha lodng oleum véi lugng nudc
thich hop dé dugc H2SO4 dic. Giai thich tai sao khong hap thu truc tiép SOz bang nudc?

Cho nguyén tir khdi ctia cac nguyén to: H=1; O = 16; S = 32; Fe = 56; Ba = 137.
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2.3. Mot thanh kim loai hinh tru c6 ban kinh 20 mm va chiéu cao 0,5 m can dugc
phu 1én bé mit mot 16p kim loai Ni ¢6 bé day 200 um bang phuong phap dién phan. Binh
dién phan duoc thiét ké cho thi nghiém nay chua 5,4 kg NiS04.7H20 va 7,2 lit nudc véi
cathode 1a kim loai hinh tru cAn ma va anode 1a dién cuc graphite, cuong do dong dién la
2,2 A

a. Viét cac ban phan ung xay ra trén cac dién cuc va phuong trinh dién phan dung
dich NiSOa4.

b. Xac dinh néng do phﬁn tram ctia NiSOs tai thoi diém ban dau va sau khi két thuc
dién phan.

c. Tinh thoi gian can thiét dé két thuc qua trinh dién phan, biét hiéu suat cta qua
trinh dién phan 1a 90%.

Cho khéi luong riéng cia Ni 1a 8,9 g/cm?, cua nuée 1a 1,0 g/em®; 7 = 3,14; nguyén
tir khéi ctia cac nguyén té: H=1; O = 16; S = 32; Ni = 59.

Cau 3: (4,0 diém)

3.1. lon Fe(SCN)?* ¢c6 mau dé & ndng do bang hodc 16n hon 10°M, hang s6 dién li
cua Fe(SCN)** 12 107°.

a. Mot dung dich chira vét Fe®*. Thém vao dung dich nay mét dung dich KSCN
10M (coi thé tich khong ddi). Xac dinh ndng d6 téi thiéu cua Fe®* dé dung dich xuit
hién mau do.

b. Thém dung dich SCN™ vao dung dich chira Ag* 10> M va Fe3* 10 M tao két tia
AgSCN (coi thé tich khong doi). Xac dinh nong do Ag* con lai trong dung dich khi xuét
hién mau do. Biét Tagscn = 1072,

c. Thém 20 cm® dung dich AgNO3 5.10°M vao 10 cm? dung dich NaCl chua biét
néng do. Luong du Ag* duoc chuan do bang dung dich KSCN véi sy ¢6 mit cia Fe¥*,
diém twong dwong (khi bat dau xuat hién mau do) dugc quan sat thdy khi thém 6 cm?
dung dich KSCN 10™ M. Tinh néng do mol/l ctia dung dich NaCl.

3.2. Mot s6 loai may do néng do con trong hoi thd dua trén phan mg ciia ethanol
(con) c6 trong hoi thd voi hop chit potassium dichromate trong méi truong sulfuric acid
lodng. Phan tng (chua dugc can bang) nhu sau:

C2HsOH + K2Cr207 + HaSOs — A9~ 5 CH3COOH + Cr2(S04)s + K2SO4 + H20 (1)

Dung dich chtra ion Cr207 ban dau c6 mau da cam, khi xay ra phan tng (1) dudi tac
dung cua chat xac tac ion Ag* tao thanh san pham 13 dung dich chira ion Cr®* c6 mau
xanh 1a cdy trong khoang chua dén 1,0 phat. Dya vao su thay d6i mau sic nay c6 thé xac
dinh nguoi tham gia giao thong c6 sir dung thirc uéng c6 con hay khong. Bang sau (trich
tir Nghi dinh 46/2016/ND-CP) dua ra mirc d¢ phat nguoi tham gia giao thong c6 sir dung
ham lugng con.

Mircdd | <025mgecdn/llit | 0,25-04mgcon/llit | > 0,4 mgcon/llit
vi pham khi tho khi tho khi tho
Xe méy 2 - 3 tridu dong 4 - 5 tridu dong 6 - 8 triéu dong

a. Can bang phan tng (1) theo phuong phap thing bang electron, xac dinh chat oxi hoa,
chat khur.

b. Hoi thd ctia mot nguoi di xe may bi nghi van c6 sir dung con khi tham gia giao
thdng co thé tich 50 mL duoc thoi vao thiét bi Breathalyzer chira 2,0 mL dung dich K2Cr207
noéng d6 0,056 mg/mL trong moi truong acid H2SO4 50% va ndéng do ion Ag* 6n dinh 0,25
mg/mL. Biét ring phan ng xay ra hoan toan va toan bd dung dich mau da cam chuyén hoan



toan thanh mau xanh 14 cdy. Tinh xem ngudi nay c6 vi pham phéap luat khong? Néu co, thi
muirc dong phat 13 bao nhiéu tién?
Cho nguyén tir khdi ctia cac nguyén to: H=1; C =12; 0 = 16; K = 39; Cr = 52.
Cau 4: (4,0 diém)
4.1. Cho can bang: N.Os HUff  2NO;
(khéng mau) (nau do)
a. O 27°C, Kp ctia phan tng trén 1a 0,17. Tinh thanh phan phan trim vé ap suét cac
khi khi &p suét chung tai thoi diém can bang cua hé 1a 1 atm.
b. O 45°C, tai thoi diém can bang khéi lwong mol trung binh cua hdn hop bang 66,8
gam/mol; 4p suét ciia hé bang 1 atm. Tinh d phan li cia N2Ox.
4.2. Giai doan dau tién cua qua trinh san xuat silicon c6 d¢ tinh khiét cao phuc vu
cho céng nghé ban dan duoc thuc hién bang phan tng sau
SiOz(s) +2C(s) HlHh  Si(s) + 2CO(g) (1).
a. Tinh AHyg, A S%.,A G clia qua trinh diéu ché silicon theo phan ting (1).
b. Phan tng (1) s& dién ra vu thé theo chiéu thuan bit dau tir nhiét do nao? (Coi su
phu thudc cia AS va AHVvao nhiét do 1a khong dang ké). Biét & diéu kién chuin, tai 298 K,
entropy va enthalpy cua cac chat:

Chat SiO2(s) C(s) Si(s) CO(g)
S (9/mol.K) 41,8 5,7 18,8 197,6
A¢Hjes (KJ/mol) -910,9 0,0 0,0 -110,5

4.3. SO2Cl, 1a mot chat long khéng mau, c6 mui cay, sdi ¢ 70°C. Khi nhiét do trén
70°C no s€ phén hay tao thanh SOz va Cl» theo phan tng: SO2Cl>(g) — SO2(g) + Cl2(g).

M6t binh kin thé tich khong ddi chra SO2Cla(g) dugc gitt & nhiét d6 375 K. Qué
trinh phan hiy SO2Cl(g) duoc theo ddi bang su thay do6i 4p suat trong binh. Két qua thu
duoc nhu sau:
Thoi gian, t(s) 0 2500 | 5000 | 7500 | 10000
Ap suét, P(atm) 1,000 | 1,053 | 1,105 | 1,052 | 1,197

a. Chung to rang phan ng phan hity SO-Cl; la phan ting bac 1. Tinh hang s6 téc do
cua phanung ¢ 375 K.

b. Phan tng trén duoc tién hanh ¢ 385 K, &p suat cua binh sau 1 gio la 1,55 atm.
Tinh nang luong hoat hoa cua phan tng phan huy trén.
Cau 5: (4,0 diém)

5.1. Xac dinh moment tir cia [Fe(CN)6]3_ va [Fe(CN)6]4_ :

5.2. V& cdu tao dang dong phan hinh hoc cua phire chat sau: [Co(C,0,),(H,0),] -

5.3. Gidi thich tai sao ion [Co(NH,),]*" va ion [Pt(NH,),]"" ¢6 tinh nghich tir con

ion [Fe(H,0),]™" va [Ni(NH,), ] ¢6 tinh thuan tu?
Cho s6 hiéu nguyén tir clia cic nguyén td: Zre = 26; Zco = 27; Zni = 28; Zpt = 78.

* Thi sinh KHONG dugc str dung Bang tuan hoan.



