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Pabouas Tetpagpb «Llenouku N°32. Hosbin Tvn EMN 2026»

Ha Hawem caiTe MOXKHO HalTK 60JIbLUe 3aaHNI N K HEKOTOPbIM €CTb BUAEOPA360pbI.
Pe3ynbTaT npoxoxaeHnsa Tecta COXPaHUTCA B IMYHOM KabUHeTe Ha Hallem caiTe,
a HeBEPHO peLUeHHble 3aaHnA NoNaayT B paboTy Haf olnbKamu.

UTtob6bl NepenTn B OHNalH-BEpCUI0, HaBean Kamepy TenedoHa Ha QR-koa
nnu caenan *KMAK.

BapwaHT pa3BeTB/IeHNA

@ Kymon — deHon + aueToH

[1] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytollre npeBpaLleHus:

CH5Br
deHon — PeHonAT HaTpua ———> X,

X < H,, kar.
NponaHoH X5 nsonponuiammnH

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[2] HannwmTe ypaBHeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLme NpeBpaLleHus:

e Ca(OH),, t°
H,, KaT. 0,, H,50, 3 msonponwunaueTar

X X

X1 2 / )
\ :Q; OH Br; eomn) X
5

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[3] HannwuTe ypaBHeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

Fe, HCI
C,Hq, HsPO, X, —— opmo-HutpodpeHon ———— X,

nponeH ——
P ! KOH omu)

R

Mpu HanNMcaHWMW YpaBHEHNI PeaKLMI NCNONb3YyNTe CTPYKTYPHbIE GOPMYIibl OPraHNYECKX BELLECTB.

[4] HanvwuTe ypaBHeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

H,, Kar. //O
Br,, hv 0,,H,S0, X, > X, — CH;-C ~0
X, «<—— Kymon %
H,0, Hg?*, H*
X; Xs

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.
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[5] HanvwmTe ypaBHeHMA peakLuumi, C MOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

X, — 3TaH
C¢H,,0¢ — X,— 3Tunauetar %

X,— OuBWUHUN

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.
[6] HanvwwmnTe ypaBHEeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHuns:

3NeKTponu3 p-pa Pt, t°
KOH X, X H,C CH,
X (BOAH. p-p)
1 H

C,HsCl
CH,;OH X, XJ10pnA METUSTUNAMMOHNA

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.
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[7] HannwuTe ypaBHeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlme NpeBpaLleHus:

HNO3 (koHL,), HZSO4 (koHU,) HZI KaT.
H0,HC 7 X Xs X4

3TUN6eH30aT
X, — Xg— ctupon
Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OpraHNYeCKrX BeLLecTB.

[8] Hanuwunte ypaBHEHNA peaKLu/u7|, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Cieayowne npeBpalieHnA:
NaOH (cnupT.)

KOH (BoAH. p-p) X1 X3
AvauleTtat STUneHrnnmkona
i KMnO,, H,O

X, < X, <— Xxnop3TaH

CH,

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[9] HanvwmnTe ypaBHEeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

Cl

X HCI )\ Na, t° X
_— _—

X KOH (BoAH. p-p) 2 4
! Cly 6y v

X; Xs Tonyon

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[10] HanvwuTte ypaBHEHNA peaKkLmii, C TOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTb ClieflytoLlue npeBpaLleHus:

HNO, KHCO,

//O H,0, Kat.

NH, X, Xs aueTaT aMMOHWUA

Mpu HanNMcaHWMW YpaBHEHNIA PeaKL M NCNONb3YNTe CTPYKTYPHbIE GOPMYIibl OpraHNYECKX BELLECTB.

[11] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHuns:
HCl CH 0
X1 > X3 - 3> 2
NaOH d OH
M3onponunnponuoHar
X,—— X,——> deHon
Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMin NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[12] HanvwuTte ypaBHEHNA peakLmii, C TOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTb ClieflytoLue npeBpaLleHus:

@O\H/CH_,, NaOH X; — X3 — UMKnoreKcaHon
o <

X, — X, /> HUTpPO3TaH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.
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BapuaHT pa3BeTBneHus

[0]
AnkeH/anknH — Kucnorta, + Kucnora,
[0]
AnKeH — KnCNoTa + KeTOH

[0]
AnKeH — KEeTOH, + KETOH,

[13] Hanuwwte YpaBHEHNA peaKLwn7|, C MOMOLLbIO KOTOPbIX MOXXHO OCYLLECTBUTb Cieayowne npeBpalieHnA:

Ca(OH t°
2t )2 X4 XS

KMnO,, H,50, 7 X2

Sy Cl
(0]

Mpun HaNUCcaHMW ypaBHEHWIA peaKLuiA MCMONb3YITe CTPYKTYPHble GOpMYIbl OPraHNYECKUX BELLECTB.

CH,~C=CNa—> X,
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[14] HanvwuTte ypaBHeHNA peakLmii, C MTOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb ClieflytoLlue npeBpaLleHus:

NaHCO,
KMnO,, H,50, X2 X3 MeTaH
1 \
N ——X, < CH,-C=CNa
o)

Mpu HanNMcaHWMM YpaBHEHNI PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYIibl OPraHNYECKX BELLECTB.

[15] HanvwuTte ypaBHEeHNA peakLmii, C MTOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTL ClieflytoLlue NpeBpaLleHus:

CH,NH,
NaOH, H,0 KMnO,, H,0
X, ———— byTaHanb

_
X, X,
Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

X3 —> Xs —> GgHg

BapuaHT pa3BeTBneHus

B conb KK v amuna — NPOAYKTbI PeaKLMn C KNCIOTON/LLEN0YbIO

[16] HanvwwuTte ypaBHEHNA peaKkLmii, C TOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

NaOH X; —> meTunstaHoat
awertar npornmnaMmmMmoHuna
HZSO4 (KoHL.)! to

X, X —— X, —X

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[17] HanvwwuTte ypaBHEeHNA peaKkLmii, C MTOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTL ClieflytoLlue npeBpaLleHus:

Br,, PKp.

X, X,

Xs HCl i
HUTPO3TaH —> X2 ——— aueTart 3TUWJ1aMMOHUA
Xs —> [CHyCH,NH,]F

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.
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OTBeTbl:

[1]

[2]

MNATb ypaBHeHWN peakumi:
H;C-CH-CH;, OH
H,SO
1) @ +0, — @ + CH3-C-CH,
@)
OH ONa
2) 2@ +2Na—>2Ej+H2
ONa O-CH,
3) @ + CH;Br — @ + NaBr
4)  CHy-C- CH3+H2 CH;~CH-CH;
O OH
OH NH,

! Kar., t° !
5) CH;-CH-CH; + NH; —— CH;—-CH-CH; + H,0O
MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkgoe BepHOe ypaBHEHME peaKkLmm)

MNATb ypaBHEeHWN peakumi:

H,C-C=CH, H,C-CH-CH,
A=
H,C-CH-CH, OH

H,S0,
+ 3Br, — \©/ + 3HBr

0
4) 2cH,-C” + Ca(OH), — (CH,-C00),Ca + 2CH,~CH-CH,
~O-CH-CH, iy

CH3

w

§ )8

)

t°
5) (CH,C00),Ca —— CHy-C-CH +CaCO,
o)

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)
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[3]

(4]

MNATb ypaBHEeHWN peakumi:

1) CH,=CH-CH; + @ P,
H,C-CH-CH,§ OH

H,S0,
0]
No2
3) +HNO; — +H,0
No2 NH,C|
4) + 3Fe + 7HCl — + 3FeCl, + 2H,0

cl
|
cl 0]

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

MNATb ypaBHeHWN peakumi:

Br
|
hv
H,C-CH-CH, OH
H,S0,
2 @ o, 2 [ ean g on
o)
OH OH
3) @ +3H, 225 @
OH
(@] H+ O
4 cH,-¢”  + — CH,-C” +H,0
~OH ~0
gz+ H+
5) CH,~C=CH + H,0 CH,-C-CH,
0

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHoe ypaBHEHME peaKkLmm)
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[5]

(6]

MNATb ypaBHEeHWN peakumi:

bepmeHTbI

1) C4Hy,04 2C,H,OH + 2€O,

H* 0
2) CH,-CH,-OH + CH,COOH =——= CH,—C

+H,0
~0O-CH,-CH;,

3) CH,-C”

+KOHgogy — CHsCOOK + CH;-CH,-OH
~0-CH,~CH,

4) 2CH,-COOK + 2H,0 —— CH,~CH, + 2CO, + 2KOH + H,

ZnO, Al,O,

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

MNATb ypaBHeHWN peakumi:
o0 e o0
~0-CH, ~OK
M o My Gh
2) 2CH,;—CH-CH,—C okt 2H,0 — CH,~CH-CH,—CH,~CH-CH;, + 2CO, + 2KOH + H,

CH, CH;

I | Pt to
3) CH,~CH-CH,-CH,~CH-CH, —— CH3@CH3 +4H,

Kam., t°

5) CH;-NH, + CH;—CH,~Cl — [CHy~NH,~CH,~CH;]Cl

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)
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(7]

(8]

MNATb ypaBHEeHWN peakumi:

COOH
//O

COOH COOH
2) @ +HNo3ﬂ>@ +H,0

COOH COOH

kam., t°
3) @ +3H, —— +2H,0
NO, NH,
Kam.

4) @ +CHy-CH,~OH —— @ +H,0

CH,-CH; CH=CH,

0 =0

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)

MNATb ypaBHeHWN peakumi:
0] O ) ?H ?H

7 SC-CH, + 2KOH — 2CH,- ciOK+ CH,~CH,

~O-CH,~CH,-0~

C|)H (I)H (IZI C|I

c
| |
3) CH,~CH, + 2NaOH (cy0r) — HC=CH + 2NaCl + 2H,0

4) CH,-CH,~Cl + NaOH —— CH,;-CH,-OH + NaCl

(soaH. p-p)

0
tO
5) 3CH;-CH,~OH + 4KMnO, — 3CH3-chK+ 4MnO, + KOH + 4H,0

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkgoe BepHOe ypaBHEHME peaKLmm)
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[9] MNATb ypaBHEeHWN peakumi:
COOK
OH
//O :
1) @c +KOH — + CH;-CH-CH,
~O-CH-CH,
CH,
OH cl

| |
2) CH,~CH-CH, + HCl — CH,-CH-CH, + H,0

CI CH CH
tO
3) 2CH, CH CH; +2Na —— CH; CH CH CH; + 2NaCl

CCI
CCI COOK

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

[10] [AaTb ypaBHeHW peakumi:

O kam., t° //O
1) CH ~CH,~C” +H,0 CH,-CH,—-C + CH,;—CH,-OH
~O-CH,~CH, | “OH
NH2 NH,

/O /O
2) CH,~CH,~C”  +HNO, — CH,~CH,~C”  +N,+H,0
| ~OH I ~OH
NH, OH

_0O _O
7 7
| ~OH [ ~OK

OH OH

z

0
tO
4) CHy-CH,~OH +Cu0 — CH;-C +Cu+H,0

/O t° /O
z 72
5) CH3—C\H + 2[Ag(NH,),JOH — CH,—C

N

+2Ag + 3NH; + H,0
H4

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

10
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(111

[12]

MNATb ypaBHEeHWN peakumi:
OH

QO L I
1) CH;-CH,~C7 +NaOH —— CH;-CH,-CT  + CH;-CH-CH;
O-CH-CH, ONa

//o //O
2) CHy;-CH,-CT 4+ HCl —— CH;-CH,-C7~ +Nadl
ONa OH

P

KpacH.

//O L0
3) CH,—CH,—-C i c, — CHy—CH-C jOH +Hcl

Cl
H,C-CH-CH,
OH
I H4PO,
4) + CHy-CH-CH; ——— +H,0

CH4~CH-CH, OH

H,SO,
5) @ +0, —— @ + CH;~C-CH,
0

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

MNATb ypaBHeHWN peakumi:

_x_-0-C-CH ONa

~ TR 0

OB O  +2NaOH — +CH,-CT _ +H,0
\% ONa
/§,0Na OH

2) || +HCl — @ + Nacl
~
/\/OH Pt o OH
~

0
4) 2CH,-C” ong 20 T CHy=CH; +2C0; + 2NaOH + H,
da

5) CH;-CH; + HNO, SLEN CH;-CH,-NO, + H,0

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)

11
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[13]

[14]

[15]

MNATb ypaBHEeHWN peakumi:
1) CH;-C=CNa + CH;-CH,~Br — CH,;-C=C-CH,-CH, + NaBr

0 0
2) 5CH,~C=C-CH,-CH, + 6KMnO, + 9H,50, — 5CH3—CH2—C/:OH + 5CH3—chH

o +6MnSO, + 3K,S0, + 4H,0

z

0
3) 2CH,-C”7_ +Ca(OH), — | CH,-C” | Ca+2H,0
“~OH 0,

0 0]
2

cl
PK aCH. I
5) CH,-CH,—COOH + Cl, —=**> CH,—~CH-COOH + HCl

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)

MNATb ypaBHeHWN peakumi:

GHs 0 ?
1) 5CH;—CH=C-CH,-CH; + 6KMnO, + 9H,S0, — 5CH3—C/:OH+ 5CH;-CH,-C-CH,
+ 3K,SO, + 6MnSO, + 9H,0

2) CH;-COOH + NaHCO; — CH;-COONa + CO, + H,0

tO
3) CH,~COONa + NaOH — CH, + Na,CO,

4) CH;-C=CNa + CH;-Br — CH,;-C=C-CH, + NaBr

g2+, H*

5) CH;-C=C-CH,; +H,0 CH3—%—CH2—CH3

0]

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

MNATb ypaBHEeHWN peakumi:

Cl
I 0]
1) CH3~CH,~CH,~CH-CI + 2NaOH () — CH3—CH2—CH2—C/:H + 2NaCl + H,0

,/O r //O //O

2) 3CH;-CH,—CH,—C + 2KMnO, — CH;-CH,—CH,-C + 2CH;-CH,—CH,-C +2MnO, + H,0
~H ~OH ~OK
,/O

3) 2CH;-CH,—CH,-C ~OK + 2H,0 — CH;-CH,—CH,-CH,—CH,-CH; + 2CO, + 2KOH + H,

Pt, 0
4) CHy~CH,~CHy~CH,~CH,~CHy ——— +4H,

z

0
5) CHy-CH,~CH,~C” + CHy~NH, — CH,~CH,~CH,~C
~OH ~ONH,~CH,

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKkLmm)

12
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[16]

171

MNATb ypaBHEeHWN peakumi:

o) 0
1 CH3—chNH i, NaOH —>CH3-chN + CHy—CH,~CH,-NH, + H,0
3—Chy=LRy-Lh; a

o) 0
2) CH;-C?  +CH,0l — CH,—C7 +NaCl
“ONa ~0-CH,

3) CH,—CH,~CH,-NH, + HNO, — CH,~CH,~CH,-OH + N, + H,0

H,S0,, t°
4) CHy-CH,-CH,-OH ——— CH;-CH=CH, + H,0

0
5) CH,-CH=CH, + 10NaMnO, + 13NaOH — CH3—C/:ON +Na,CO, + 10Na,MnO, + 8H,0
a

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkaoe BepHOe ypaBHEHME peaKLmm)

MNATb ypaBHeHWN peakumi:
Kkam., t°
1) CH;-CH,-NO, 4+ 3H, —— CH;-CH,-NH, + 2H,0
//O //O
2) CH;-C + CH;-CH,-NH, — CH;-C

o 0
3) CH,-C” +HC — CH;~C7 4+ CH,~CH,-NH,Cl

Br
P KpacH., I
4) CH,-COOH + Br, —=*> CH,-COOH + HBr

5) CHy—CH,-NH;Cl + AgF — CH,~CH,-NH,F + AgCl

MakcumaneHsil 6ann: 5 6annos (no 1 6anny 3a Kaxkgoe BepHOe ypaBHEHME peaKkLmm)

13


https://t.me/chem4you_ege
https://vk.com/chem4you
https://www.youtube.com/@stepenin
https://stepenin.ru/

