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Cau I (3,0 diém)

Nhi¢t phan hoan toan x gam KCIO3 (c6 MnO2 xtc tac), khi thoat ra dugc
thu qua chau dung dung dich H2SO4 loang (D = 1,15 g/mL) vao ong

-
nghiém p ngugc (nhu hinh v§). \ Th
Céc dit kién thi nghiém: Nhiét do 17°C; ap suét khi quyén 752 mm Hg; thé H
tich khi thu duoc trong éng nghiém V = 238 cm®; khoéng cach giita 2 pY|
mat thoang h = 27 cm; khéi lwong riéng ciia Hg 14 13,6 g/cm?®; ap suét hoi
nuéc trong dng nghiém 1a 13,068 mm Hg.

1. Tinh x.

2. Nung néng mot thoi gian hdn hop A gom 10x gam KCIO3 (gia tri x thu dugc & trén) va y gam
KMnOys, thu dugc chat ran B va 3,584 lit khi O, (dktc). Cho B tac dung hét v6i dung dich HCI
dic, nong, du, thu duoc 6,272 lit khi Cla (dktc). Viét tit ca cac phwong trinh phan tng cé thé xay
ra vatinhy.

Cau II (4,0 diém)

1.Cho cac ion sau day: He', Li**, Be®".

a)Ap dung biéu thirc tinh ning luong: En= -13,6(Z%/n?) (c6 don vi 1a eV); n 1a sé lugng tir chinh,
Z 1a s6 dién tich hat nhan, hay tinh nang lugng E2 theo don vi kJ/mol cho mdi ion trén (trong dap
s6 ¢6 4 chir s6 thap phan).

b)C6 thé dung tri s6 nao trong cac tri sé nang lugng tinh duoc & trén dé tinh nang lugng ion hoa
cua h¢ tuong img? Tai sao?

¢) O trang thai co ban, trong s6 cac ion trén, ion ndo bén nhét, ion ndo kém bén nhat? Tai sao?
2. Thyc nghiém cho biét dong tinh thé c6 khéi luong riéng D = 8,93 g/cmg; ban kinh nguyén tu
dong 14 128 pm. Pong két tinh theo mang tinh thé 1ap phuong don gian hay lap phuong tim dién?
Tai sao?

3.Pong vi o'l dung trong y hoc thuong dugc diéu ché bang cach ban phé bia chira Te bang
notron trong 10 phan tng hat nhan, Trong phuong phap ndy, trudc tién ¢ Te nhan 1 notron

chuyén hoa thanh oiTe, rdi dong vi ndy phan ra B~ tao thanh o
a)Viét phuong trinh cac phan Gmg hat nhan xay ra khi diéu ché *%; 1.
b)Trong thoi gian 3 gio, 1 mL dung dich **:I ban du phat ra 1,08.10* hat .
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- Tinh ndng do ban dau cta "% I trong dung dich theo don vi umol/L.
- Sau bao nhiéu ngay, hoat d phong xa riéng ciia dung dich "1 chi con 10°Bg/mL?

Biét chu ki ban rd caa 5ol 14 8,02 ngay
Céu III (4,5 diém)

1.Cho phan ung:
2A+B—->C+D
Thuc nghiém cho biét phuong trinh dong hoc toc dé ciia phan g ¢6 dang nhu sau:
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Gian db ning luong ctia phan tng c¢6 dang nhu hinh v&. Thyc nghiém cho biét phan tng xay ra
qua 2 giai doan, mdt trong 2 giai doan do la thuan nghich.
=
a) Dé xuit co ché ctia phan tmg sao cho phi hop vai
phuong trinh dong hoc va gian d6 ning luong da
cho.
b) Trén co so co ché phan tmg, hiy tim hé thuc lién
hé giita hang s6 tdc d6 chung cua phan tng véi cac
héng s6 tdc d6 cua cac giai doan.
¢) Tim hé thirc lién hé gitra nang lugng hoat hoda
chung (Ea) cua phan ing véi céac gia tri Eai, Ea1va
Ea,. Biét rfmg, nang luong hoat héa E phu thudc vao
hang s6 téc d6 phan Gmg k theo phuong trinh:
dinK
dT

Eai

AN C+M+B
2A+B

C+D

E =RT?

2. D4i véi phan tmg dé hidro héa etan:
C2Hs (k) = C2Ha (K) +H2 (k) 1)
¢6 cac sb licu sau: AGgy = 22,39 kJ.mol™ va céc gia tri entropy duoc ghi & bang dudiday:
Chat Ha C2Hs CoHa
S0k [J.mol™.K™] 163,0 319,7 291,7

a) Tinh Kp cua phan tng (1) tai 900K.
b) Tinh AHg,,, cta phan ung C2Ha (K) + Hz2 (k) — C2He (K)
¢) Tinh Kp tai 600K ciia phan tmg (1), gia thiét trong khoang nhiét d tir 600K dén 900K thi
AH’va AS° khong thay doi.
3.0 1396K va ap suit 1,0133.10°N.m, d6 phén li ciia hoi nu6c thanh hidro va oxi 14 0,567.107;
do phan li ctia cacbon dioxit thanh cacbon oxit va oxi la 1,551.10™. Hiy xéc dinh thanh phan hén
hop khi (& trang thai can bang) dugc tao thanh theo phan ung:

CO +H0 =H; + CO>
tir hai thé tich nhu nhau cia cacbon oxit va hoi nuée & diéu kién trén.

Cau IV (4,5 diém)

1. Chéat A 14 hop chat c6 thanh phan chi gdm nito va hidro. Chat A dugc sir dung 1am nhién ligu
cho tén lira. O cung diéu kién vé nhiét do va ap suat, mot thé tich hoi cia A c¢6 khdi lugng bang
khéi lwong ctia cting mét thé tich khi oxi.

a) Xac dinh cong thirc phan tir, cong thirc cdu tao ctia A va cho biét trang thai lai hoa cta nito
trong A.

b) Dua vao dic diém céu tao, hay so sanh tinh bazo va tinh khir cia A v&i NHs. Gidi thich.
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¢) Nguoi ta thyc hién thi nghiém sau: cho 25,00 mL dung dich A néng d6 0,025M vao dung dich
Fe2(S04)3 du, dun nong, thu dugc dung dich B va mot chit khi X. Chuén d6 1/2 dung dich B trong
moi trudng axit, can vira da 12,40 mL dung dich KMnOa. Biét rfmg chuan do 10,00 mL dung dich
H2C2040,05M (trong méi trudng axit H2SO4) can vira da 9,95 mL dung dich KMnO4 & trén. Xac
dinh chat X.
2. Nam 1965, cac nha khoa hoc di tim ra phuong phap ¢ dinh nito & nhiét d6 phong bang cach
dan khi nito di qua dung dich pentaaminoaquoruteni(I) (A1). Khi d0, nito s& thay thé nudc trong
cau ndi cua As tao phuc chit mai A,. Phuc chat Az c6 tinh thuan tir.
a) Viét phuong trinh phan tng xay ra.
b) Ap dung thuyét lién két hoa tri (VB), hdy mé ta lién két trong phirc Az va dy doan ciu tric hinh
hoc ctia nd. Xac dinh hoa tri va sb oxi hoa cta ruteni trong phuc chit A;.
3. Trong dung dich OH™ 1,0M cua [Co(NHz3)sCI]** tdn tai can bang;
[Co(NH3)sCI]?* + OH™ = [Co(NH3)4(NH2)CI]* + H0.

O 25°C, tai thoi diém can bang xac dinh dugc rang it nhat 95% phtic chit ton tai & dang
axit [Co(NH3)sCI]**. Chimg minh [Co(NH3)sCI]** 1a mét axit rat yéu c6 K, < 5,26.10™°,
4. NH3 c6 kha ning phan tng v6i nhiéu ion kim loai chuyén tiép. Alfred Werner (duoc giai Nobel
héa hoc nam 1913) da phén lap thanh cong mot sd phirc chat giira CoCls va NHs, trong dé ¢6 phirc
chét bat dién voi cong thirc phan tir 1a CoCl34NHzs. Tuy thude vao diéu kién téng hop, phuc chét
nay cé mau tim hodc mau xanh. Khi cho Iwgng du dung dich AgNOs3tac dung v6i dung dich chua
1 mol phirc chat nay déu thu duoc 1 mol AgCl két tia. Hay xac dinh cac cong thirc c¢6 thé co cua
phtre chit néu trén.

Cau V (4,0 diém)

1. Tinh hing s can bang cua phan tng:
Cr07% + H20 = 2CrO4” +2H"

2. Tron 10,00 mL dung dich K2Cr207 0,80M véi 10,00 mL dung dich A gém BaCl2 0,08M va
SrCl, 0,08M thu dugc hdn hop B. Hay cho biét hién tuong xay ra va thanh phan hon hop B.
3. Tinh khéi lwgng CH3COONa can cho vao hdn hop B, khi c6 mit CsHsCOOH 0,02M dé bat dau
c6 két tiia SrCrOg tach ra (bé qua sy ting thé tich do thém CH3COONa).
4. Tinh khoang pH cin thiét 1ap dé c6 thé tach hoan toan ion Ba®" ra khoi ion Sr** bing K2Cr207
khi tron 10,00 mL dung dich K>Cr.0O70,80 M véi 10,00 mL dung dich A (coi Ba?* duoc tach hoan
toan khi ndng d6 con lai ciia Ba* trong dung dich nhé hon hoic bing 1,0.10°M).

Cho: CrOs” +Hz20 =HCrOs + OH" K, =107°

Cr20/" + Ho0 = 2HCrOs K = 10164

pKa(CH3COOH) = 4,76; pKa(CeHsCOOH) = 4,20; pKw(H20) = 14,0; pKs(BaCrOs) = 9,93;
pKs(SrCrOgs) = 4,65.
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