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In the 2026 High School Chemistry Olympiad Beijing Regional Qualifiers, there are no difficult element
inferences. It is all about the application of Basic Chemistry Theory and Thermodynamic Calculation.
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Answers to the first five questions: DCBAC
1-1 Simple questions, no explanation.
1-2: Simple element properties

A: The reducing order is opposite to the non-metallic order of anionic elements:
HI > HBr > HCI > HF
B: Determine the basic order by the ability to coordinate with H*:

Nitrogen has low electronegativity, and NHj is undoubtedly the most alkaline.

Due to the electron-withdrawing induction effect of —NH,, NoH, is weaker than NHjs, but stronger
than HyO.
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The anion N3~ formed after ionization of HNj3 has two delocalized bonds of IT, so HNj is acidic and
the weakest alkaline
Cis extremely correct, D has the strongest oxidizing property C1O™ (low symmetry, small bond energy)

1-3 Simple electrochemistry, no explanation.

1-4: Electronic configuration of NO molecule:

KK (035)*(03,)" (m2,)" (2. )* (02, ) (m35,)

N (AOs) NO (MOs) O (AOs)
Review the basic content of molecular orbitals:

KK means that there are two pairs of electrons in the 1s orbitals of the K layers of the two atoms. The
ones that overlap each other are mainly the outer orbits of the atoms, so the 1s electrons in the inner
layers of the atoms basically maintain their state in the atomic orbitals.

Elements such as B, C, and N will have sp hybrid due to the small energy gap between 2s and 2p
orbitals, making E(ms,) < E(o3,) (but note that the energy order of mantibonding orbitals and o
antibonding orbitals does not change)

What does this do:

1. Explain the paramagnetism of B,
2. What is the influencing molecule HOMO?

3. Explain that Cy has two 1 bonds and no ¢ bonds

A:NO key level is 2.5
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Key level NO NO™ NO~

2.5 3 2

The order of bond lengths is opposite to that of bond levels, and the order of bond energies is the same
as that of bond levels.

B is correct, D is correct.

NO™ Molecular electronic configuration:
K K (03:)"(0%,)" (map,)* (2. ) (03p,)* (w3, ) (03,.)

There is a single electron in the molecule, so it is paramagnetic (same reason O, also has
paramagnetism), C is correct. Based on the above, choose A

1-5 1-6 crystal questions are still in jail, skip it directly

6-8 answers DCB
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1-7 Simple aqueous solution calculations, using distribution fractions

36(PO4*7) + 26(HPO4? ) 4 §(HPO, )
o 3KalKa2Ka3 + 2KalKa2 [H+] + Kal [H+]2
KalKa2Ka3 + KalKa2 [H+] + Kal [H+]2
=)

Knock on Casio and get [H'] = 1.73 x 1071, pH = 9.76
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Or because 6(HoPO4 ) = 5(PO43_), [H'] = VK42 Kq3 = 1.73 x 10719 can also be used
1-8:

A, —RIERAIREIGAE Z R T, EERAEN EFARMR, B4R o-iiflaI™=9
B. &Y+ 1 IR fEAERERGR MR R, MR S WS TERI ZE SRR A T & o-H BIERTE

A: The N—H bond in the amide group is significantly more acidic than the a-C—H bond, so under the
action of Lewis base, the hydrogen ions in N—H will be preferentially dissociated, and then hydrogen-
deuterium exchange will occur in the deuterated reagent environment.

B: Observing the reaction under the action of DBU, it was found that hydrogen-deuterium exchange
occurred first in the a-H of the amide, while the ester group a-H did not change. This seems to be the
opposite order of the acidity of a-H?
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The highly active Lewis acid is dissociated from TIPSOTf during the reaction. The key step of the
reaction is to activate the carbonyl group a-H after coordination with the carbonyl group. Using
deuterated acetonitrile as the deuterium source, the a-deuterated amide and ester are realized

through hydrogen ion exchange promoted by Lewis base.

The problem lies here. Since carbonyl oxygen is basic: amide > ester (why? Judged by the resonance
formula), the carbonyl oxygen of the amide is more likely to coordinate with the Lewis base, thereby
forming oxonium ions, which greatly enhances the acidity of a-H, leading to deuteration, not because
a-H is highly acidic. B error

C. 5 TIPSOTf/DABCO & “ZPH g 5 WiEE st A [7], TIPSOT/DBU u] iEFE AR 1 #% 5 Wi %
-Bn&Y
D. {EFIREME R I8 (i D0 AF| 1733
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What is the Lewis acid-base adduct? According to my understanding, it is the combination of Lewis acid
and Lewis base, which coordinates the attack on the substrate. One coordinates the amide carbonyl
oxygen, and the other pulls out a-H, which promotes the deuteration of the amide a-H under the
catalysis (otherwise, under normal circumstances, it is the ester group a-H deuteration). C is correct.

D. The proton source is too acidic and may directly protonate the Lewis base used, so D is correct.

$2/8 £R Mn IRE (1847, 5 10%)
CLEE IR $F R it 2 i tH B9 BERE (MnO,. MnOOH. MnO Az/b & Feo Pb %) AFEEH| %
#4145 Mn fl MnO2, H U{ER#AWF:
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FrUGITBE RS 8.1 6.5 1.9
SEATTiERT 10.1 8.5 32
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2-4 WLFE IV CRAR. B3R RN R4

2-1 simple questions

2-2-1Fe®" is com pletely precipitated. At the same time, Mn?" cannot be oxidized by oxygen, and
Pb?", Mn?" cannot be allowed to precipitate, so adjust the pH to 3.2-5.5

2-2-2 Add water to dissolve, filter, Add hydrochloric acid to acidify to pH less than 5.5

2-3 Lead cannot be removed by precipitating Pb (otherwise, when Pb>Tis completely precipitated,
Mn?" has begun to precipitate), because Mn has stronger metal activity than Fe, so add Mn to reduce
Pb**,

3 Simple calculations of thermodynamics and kinetics, skip

4-7 BN I AT [Ag(S20s): ) RETEH P R T AF1E . {B[Fe(S205)] W 8 5 ¥ b 79 S406>
50 41, MICHE T (e m i L RIA .

4-7 [FeS:05]' R O fERCALIR T, 32E S 7ESMA, A Fed RS TR, Wik S LA SR & AL, H55H—
MR S TR Bl (—S—S—), MR Fe* MS,0; o MMi[Ag(S:0:)) ik S fEREALE T, H K off
Ko RATHEB LR B (JE5F, [Ag(S20:): ) Ag*RIR sp Aefb, HBAFTERIFR, (ERCIA B S AEMAR) (24))

4-7 It should be explained from two perspectives: dynamics (remember to connect the previous
questions about coordinated atoms) and thermodynamics
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%48 BACHRBRIRIEM B LREA (1847, & 10%)
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4-8 Analyze the main contradiction (Don’ tjust write c(Fe3+) decline, consider the shift in hydrolysis
equilibrium)
4-6 (1) P RA T VIR Sa06> - 237" Hhi MU S8 Rk €5 FIoed 2 i 3 1 7 1
1.Fe*" 4+ 8,03> = [FeS;03]" reduces ion concentration

2. At the same time, the hydrolysis equilibrium of Fe*" shifts backward and ¢(H") also decreases.

4-9 Through the redox potential of the solution, we know that zgzzi; is basically unchanged (why? The

redox potential of 0.4-0.5 can only be generated by Fe™)

In the later stage, the reaction that occurred in the solution was obviously a oxidation-reduction
reaction (possible coordination reactions had already occurred at the beginning, and sulfate was finally
generated). Considering the open system, it can only be said that oxygen is used as the oxidant.

4-9 7£ O FF7EF, S0 ot — AL SO, X —id#eh F 2 T iL/E . 25,07+ 70; + 6H.0 = 8SO; +
12H", H SO IREEHIM KAk B & RMHERNOB TR, REGEHP Fe B EHMMIEE, Fe*# 0. ik, Hik
FEIRAUBHZS T, c(Fe*' Ye(Fe* ) JEATRA, FEMEFRMFTFRBEAMELTE (24)
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5-1is a cheat question (it should be [CuIO2H]Jr in the picture, and it was also a printing error during the

exam)

Note that the ligand in [CuIOzH]+ is not water, but HOQO?® (very important for the writing of 2)

1. Cu®*" 4 H,0, + OH =[Cu'0,H|" + H,0

2. [Cu'O,H]" + SCN™=[Cu'(SCN),,]' ™ + HOO -
3.H,05 + SCN"=0SCN™ + H,0

4.08CN™ + [Cu'(SCN),]* ™ + H,0=[Cu"(SCN),]* " + SCN~ + OH- + OH"~

When writing the chemical formula of a coordination compound, in order to avoid confusion, the
chemical symbols of neutral ligands and cationic ligands should be enclosed in parentheses when
necessary, and attention should be paid to understanding what they represent. (N3) dinitrogen (O5)
dioxygen represents a neutral molecule Oy without parentheses means 0,2~ peroxide radical

For ionic reactions containing free radical species, as long as charge conservation and atom

conservation should be enough
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51  DOH+Cu?*+H,0,=[Cu'O,H] +H,0: (4424, F£84)

@[Cu'0,H] +nSCN'=[Cu!(SCN) ] "+HOO- :
®H,0,+SCN'=0SCN"+H,0
@[Cu'(SCN), ] "+OSCN"+H,0=[Cu’(SCN)_J* " +SCN"+OH"+HO-

52 1mol (24)
53 [S-CaN:]T M [S=C=N]" :  [O0-S-C=Nj]~ (4

54 2Cu®+4SCN'=2CuSCN+SCN), B 20H+Cu*'=Cu(OH), (24})
H,0,+2Cu*' +2SCN"+20H =2CuSCN+2H,0+0,
() 18 T A AL 2L A FT L)

It isimportant to note that the Lewis structural formula uses square brackets to indicate the charge,
rather than marking the formal charge.

Cy?! s=———————————t [CU”(SCN)n]Z'n
It must be understood that the concentration of Cu®" remains unchanged (because of the balance and

material conservation in the above figure), but is affected by the concentration of thiocyanate.

5-5 Cu’" is the reaction catalyst. As the concentration increases, the reaction rate accelerates and the
oscillation period shortens;

As the concentration of Cu?" increases, the reaction M@ rate accelerates, the HOOQ® free radical
generation rate accelerates, the luminol luminescence rate triggered by HOOQe free radicals increases,
and the fluorescence intensity increases in the dark;

The rate of reaction is almost unchanged (or reduced, the concentration of thiocyanate reacts with
copper ions), the accumulated concentration of OSCN ™ within an oscillation period decreases, the rate
of reaction @ generated H Qe decreases, the luminol emission rate of HOe free radicals triggers
decreases, and the fluorescence intensity decreases when bright.

5-6 Thiocyanate forms a complex with copper ions, which reduces the reaction catalyst concentration
and reduces the reaction rate.

The sixth question is a simple calculation question with no explanation.

For the following crystal problems and organic problems, | will write the analysis after | finish studying
them.

E.N.D
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