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3apganma N232 EM3 (2023-2026 ropn)

B oHnaiiH-Bepcun 3aaaHnii 6onblie U K HEKOTOPbIM eCcTb Buaeopasbopsbl. Pesynbtat
NPOXOXKAEHWS TeCTa COXPAHUTCA B IMYHOM KabMHEeTe Ha HalleM CainTe, a HeBEPHO
pelueHHble 3afaHKA nonagyT B paboTy Hag ownbKamu.
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YT06bI NEepeliT B OHNanH-Bepcumio, HaBean Kamepy TenedoHa Ha QR-kop
mnu cgenan KMAK.
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3apaHusa us ElN 2026 ropa (otBeThl Ha cTp. 12-19)

[1] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Crieflytolle npeBpaLleHus:

z

CH,~CH, 1o, COOH ;o c” O-CH,
X1 H,SO X2 — T) Xs—)
22Uy
O,N H,N

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[2] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytolle NpeBpaLleHus:

-0 OH
~O0-CH,-CH,4
X, X, 1,4-puxnopbeHson — X; —> @
-0O-CH,—CH
" 2 =3 OH
0]

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMin NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[3] HannwmTe ypaBHeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

NH HBr
xnopua mpem-6yTunammonmns <— X, <— X, — X —> CH,-C=CH, —> aLeToH
|

Kar.
CH,

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.
[4] HannwwTe ypaBHeHNA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytollre npeBpaLleHus:
C=CAg CH-CH,
Br, (p-p) L
<~ Xy=— X, =<— cwmpon — X; —> Cl cl
Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[5] HanvwuTe ypaBHeHMA peakuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

NH; (136.) kmno, Oy O H, Pt Zn, t°
2 1 Hs0, € H/C—CHZ—CHZ—C\H X3 X4 C4Hs

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYeCKMX BELLECTB.
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[6] HanvwwmnTe ypaBHEeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

Cl,, hv
beHson X, X, LMKnorekcaHon — X; ——> rekcaHanoBas K1cnorTa

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[7] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytolle npeBpaLleHus:

Br,, FeBr;
benszanbgerng — X; — X, — HutpobeHzon X5 3-6pOoMaHNIVH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[8] HanvwmTe ypaBHEeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

KOH H,0 Ba(OH), o
2 X3 —> auertar aMMoHUA X, aLeToH
Hg?* e

' cnvpr. p-p., 0
Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[9] HanunwmnTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Crieflytollie NpeBpaLleHus:

+ Zn, HCl
2—amMuHorponaH X X, CHg — X, — yKcycHasa KucnoTa

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[10] HanuwwTe ypaBHeHUA peakunii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

Cly, hv NaHCO, _ NaOH,
X, X, C,HsCH,OH X, X, Xs

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[11] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

NaOH NaHCO,

C,Hg X, o 6eH31noBbIN CNMpPT X, X5 6eH3on

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[12] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

cl OH
X HCl Hy kam. X KMnO, .
L ) 3 H,50,t *

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[13] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytollre npeBpaLleHus:

Na KOH (cnuprt.) cl,

J [Ag(NH;),]JOH

X3

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.
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[14] HanuwwTe ypaBHeHUA peakunii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytollre npeBpaLleHus:

5 H,S0, H,, Pt 20 Kmno, Cl,, P (kp.) NaHCO,
AnaTunosbin 3pup X, CH,- ~y Hso e X4 5

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[15] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

Na C,HBr Br,
GH, X X, X3 CHg

KMnO,
H,SO,, t°

X4

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[16] HanuwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

K,Cr,0, 2NH,
X, 2-xnopriponaHoBas Kucnora —— X,
H,SO,, t°

H-NponuIamunH X3 X,

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

3apaHusa us ElN 2025 ropa (oTBeThl Ha cTp. 20-28)

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

HNO, K,Cr,0, P
—> X; —> CH,;—CH,-CH,-NH,B X X ~CH,~
A ! 37-M2m B 2 3 H,50, t° CHy-CH, C\H

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[2] HanuwwrTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytolle npeBpaLleHus:

KMnO4
MsonponunammH — X; — nponeH X, X5 5TaH
H2$O4, to

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYeCKMX BELLECTB.

[3] HanvwuTe ypaBHeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

0] CH, CH;,
Y 3NeKTponm3 Fe, HCI I
CH5~CH,—C :ON s X, — X, CHy~C-CH, 2, X, — CH4—C—CH,
a 1
NO, NH,F

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.
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[4] HannwwTe ypaBHeHNA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTb Criefytolle npeBpaLleHus:

CH;-CH-CH,4
NaOH X NaOH, t° MO X HCOOH X
—_— —_—
o < Ky 2 > LMKNIOreKcaHon —--—-> X,
COOH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[5] HanvwmTe ypaBHeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

KMnO 3NeKTponn3 NaOH
STaHon "> X, P X, XJIOp3TaH X3 3TUn6eH3on
H,0, t° CnupT. p-p

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[6] HanvwwmnTe ypaBHEeHMA peakLumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

CH, cH,
+H Br OH
CH3~(CH,)s—CH; —= X, # > X, —> Xs @
' OH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[7]1 HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytolle npeBpaLleHus:

NH; HNO, +X,
X1 _—> [CH3—CH2—CH2—NH3]CI X2 X3 CH3_CH2_COOH e X4

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[8] HanuvwmTe ypaBHeHMA peakLuumii, C MOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

Zn, t KOH KMnO,
1,3-pubpomnponaH —— X; — 1-6pomMnponaH 5
CnupT. p-p H,SO,, t°

X3 aueTaTt MeTunaMmMmoHunA

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMin NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYeCKMX BELLECTB.

[9] HanunwmnTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytolle npeBpaLleHus:
2 (0]
C

Na, t° aneKkTponu3 KMnO ~H
% % DD % o

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[10] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:
COOH
KMnO, NaOH NaOH

X
! H,SO,, t° 2 NO, BOAH. p-p 3 o 4

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

C,HsBr X
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[11] HannwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

CuO, t° KMnO,
CH;-CH,—CH,-NH, X, nponaHasnb KOH. 1 X, X5 MeTunnponaH

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[12] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

MnO, NaOH HNO,

X X H-OyTaH
H,50, 0 2 p T

LinknorekceH X3 2-amnHobyTaH

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[13] HanuwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTL Criefytolle npeBpaLleHus:

MnO, NaOH

HNO
LmknoneHTeH SO o X, X, o nponaH — X3 — u3onponunamuH
2 4r

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[14] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytollre npeBpaLleHus:

H,0 KMnO, cl,
JTeH X, X5 6yTeH-2 X3
H,S0,, t° P

X4

Kp.

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[15] HanuwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

KOH Ba(OH) t
HC=CH X —— auetanbaerng —— aletat aMMoHUA 2 X, X5

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[16] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytolre npeBpaLleHus:

(0]
0
KOH H,O0, HgZ+ [Ag(NH;),]OH, t° Ba(OH) to I
1,2-pnbpomaTaH X, —= 9 X5 e 3~ 7 2 X3 CH;-C-CH,4
CnnpT. p-p “~ONH,

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYeCKMX BELLECTB.

[17] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytollre npeBpaLleHus:

KMnO, KOH KOH, t°
beHsanbgerng hso X, X, X3 HutpobeHszon — Xnopwug dbeHunammoHus
2 4r

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMin NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[18] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

CuO K,Cr,0, CaO H,, Ni
X, X, YKCyCHas KncnoTa X3 aueToH —— X
H,SO,, t°

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

4
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3apaHusa us ElN 2024 ropa (oTBeThl Ha CTp. 29-38)
[1] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytolle npeBpaLleHus:

KOH H,0 Ba(OH), t
! X, X3 —> aleTaT aMMoHuA X4 aueToH
cnupT. p-p., t° Hg2+ r

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[2] HanunwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Crieflytolle npeBpaLleHus:

c//O

Pt 0 CHZ_CH3 Hz: Kar. \O—CHZ—CH3

OKTaH—,>X1—> _)Xz_) 3—)
O,N H,N

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[3] HanvwuTe ypaBHeH A peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

0]
z
CH,~CH; O, COOH ¢yt chom < och-cH,
—_— X1 —_— X2 —_— —_ > X3 —_—
H,S0, H*
O,N H,N

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[4] HannwwnTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Crieflytollie NpeBpaLleHus:

KMnO,
dtuneH — X; — AuetuneH X, X3 MeTtaH
KOH, t°

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[5] Hanvwute ypaBHeHMA peakLuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

Br,, 40° KMnO
H-6ytaH —= X = X5 — 1,4-gnbpombytaH — X; s
H,SO,

6yTaHAMOBaA KMcnoTa

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[6] HanvwwmnTe ypaBHeHMA peakLumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

Cl,, hv 3 NaHCO,
X; ——— X, — 6eH3unoBbIn cnupt — X, X4 CeHe

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[7]1 HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Criefytolle npeBpaLleHus:
KMnO, CH;-CH=CH,
Tonyon ——— X; — 6eH3on ———— > X, —> X3 — 2,4,6-TpubpomdpeHon
2Ny

Mpu HanNMcaHWM YpaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.
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[8] HanuvwwmTe ypaBHEeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHuns:

Tonyon M0, _ C.H X, 2,y <:><:>
y H,0, 0 1 6/ 16 27 3

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[9] HanunwmnTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytollie npeBpaLleHus:

H,SO n36. HBr [Ag(NH;),]JOH
X, #» X; —> X3 —— 1,2-aubpomaTaH X4 Sl Xs

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[10] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

S 9
X, HOC(CH,),COH

H,, Pt d, H,SO,
BeHson X, X, — UMKnorekcaHon

hv 160°

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[11] HannwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytollre npeBpaLleHus:

cl
« CO,, H,0 “ KMnO,
E——
1 277 TH,50, %3

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[12] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

KMnO,
AHUINH <— X; <— X, —> Tonyon vy X3 3Tun6eHsoar
2\

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[13] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

K,Cr,0, 2NH,
X5 2-X10pNponaHoBas KNCnoTa ——> X,
H,SO,, t°

H-nponnnammH <— X, <— X,
Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[14] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

NH .0 O « NH; (5
X, ‘—3 Xy <— CH3_C\H CH;- C/\OH P2 X, —=> X,
Kp.

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYeCKMX BELLECTB.
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[15] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

I}IH3CI
NH HB
CH;-C-CH; — X, = X, r X3 MeTunnponeH —= aueToH
| KaT.
CH,

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[16] HannwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

+ -
§ NaHCO,
<— X; <— 6eH3unosbIi cnnupt —= X, X5 CeHs

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[17] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytollre npeBpaLleHus:

Br
bensanbperng — X; — X, —> HutpobeHson —)F ; X; — 3-6pomaHunuH
eBr;

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMi NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[18] HanuwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:
ByteH-2 — X; —> X, — aueToH —> X; —> nponeH

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[19] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

H,0 KMnO, H,
2-aMnHO-2-MeTunnponaH <— X; <—— MeTtunnponeH H o X, X3 —>nponeH
2 41

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[20] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

hv
@ <~— X; — X, —> umKnorekcaHon — X; —> rekcaHamoBas Kuciaora

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.
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3apaHusa us ElN 2023 ropa (oTBeTHI Ha CTp. 39-48)
[1] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytolle npeBpaLleHus:

lMponaHoBaa +X,

NH; HNO,
1-xnopnponaH — X; — lNponunammH ——— X, — — X3
KuaioTa

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[2] HannwwrTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTb Criefytolle npeBpaLleHus:

0]

HNOZ chr207 Vs

—> Xy —— CH;—CH,-CH,—NH;Br X X H;—CH,-
A ! PO 2 Thso, o ey

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[3] HannwmTe ypaBHeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue npeBpaLleHus:

CH, CH,
Fe, HCI ! NaOH
ByTaH —— X] I CH3_IC_CH3 e—c) Xz —> CH3_C_CH3 a—) X3
|
NO, NHF

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[4] HannwwrTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Crieflytolle npeBpaLleHus:

cl

| KOH O OH CH;-CH,-COOH
“en—[ ] [, e
OH ’

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[5] HanvwmTe ypaBHeHMA peakuumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHuns:

0
CH; CH; Br cH, I
1 fHO 0-C—CH,
Il
o)

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[6] HanvwwmnTe ypaBHEeHMA peakLuumii, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLlue NpeBpaLleHus:

Br, KOH Cuo
X; X, MNponaxnavon-1,3 © X3 X4 MertaH

BOAH. p-p

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.
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[7] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytolle npeBpaLleHus:

COOH

KMnO, NaOH NaOH
BOAH. P-p 3 to

C,HCl X,
H,S0,, t° NO,

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[8] HanuvwwmTe ypaBHEeHMA peakLumi, C MTOMOLLbIO KOTOPbIX MOXXHO OCYLLEeCTBUTb ClieflytoLue NpeBpaLleHus:

COOH

K,Cr,0; NaOH NaOH
C2H5CI X1 X2 B0AH. p-p 3 1o

H2$O4, tO N02

X4

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[9] HanunwmnTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLeCTBUTb Criefytollie npeBpaLleHus:

0
cZ Cuo O kmno i
~N
@ O-CHy-CHyCHy S0 ey 7”00, o o Ecen,
to ~H KOH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYbl OPraHNYECKMX BELLECTB.

[10] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

NaOH MnO
M3onponunbeHsoar ——— X; — lponeH u X, X3 STaH
H,0, t° H,S0,, t°

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[11] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

MNponnoHoBaa Ca(HCO;), KMnO,
KUCIoTa X, MeHTaHOH-3 — X, — leHTeH-2 W X5+ X,

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[12] HanvwuTte ypaBHEeHNA peaKkLmii, C TOMOLLbIO KOTOPbIX MOXKHO OCYLLECTBUTb ClieflyloLLme NpeBpaLleHus:

(0]

Y I
CH3_CH2_C<OK —> X; — W3obytaH <, KMnO,

X X AueTtoH
2 3 H,50, t°

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[13] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytollre npeBpaLleHus:

o

Y B
CHy—CH,—C7 oK X, — U306yTaH —2 KMnO,

X X
2 * H,50, t°

AuetoH

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

10
GCaar 100balinik.com - BANHAKTLI thopmaTta 0TI MEr]


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

a @chem4you ege m @chem4you G @stepenin Stepenln.ru

Er3 no xumun v 6ronorun

[14] HanuwwTe ypaBHeHUA peakunii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytollre npeBpaLleHus:

H,0
3teH — X, X, byTten-2 X3 X4

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[15] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytolre npeBpaLleHus:

cl

0
_ ! [Ag(NH;),]OH % Ba(OH),

NaC=CNa —> X; —> CHy~CH-Cl —> X, CH3_C\ONH4W X,

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[16] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:

Br, HCOOH
MponaH —= X, — W3onponun6enson — X, —> LiuknorekcaHon oo Xs
2 4:

Mpu HanNMcaHWMM YpaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYECKMX BELLECTB.

[17] HannwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytolre npeBpaLleHus:
0]

Ag(NHs),]OH Il
Ao s X, —> CHy~CH,p~C~CH,~CH,

0
V

CH3CH,CH,0Na — X; —> CH,CH,C”

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.

[18] HanuwwTe ypaBHeHUA peakuumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliedytollre npeBpaLleHus:

0]
I

0-C~CH,~CH,
KMnO
(I:HZ_CHZ_$H2 e X1 e CIHZ_CHz—CH3 X2 " X3 @

H,SO,, t°
Br Br cl 2

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSibl OPraHNYeCKMX BELLECTB.

[19] HanuwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLUEeCTBUTb Cliefytollre npeBpaLleHus:

CH;
Br KMnO .
N306yTaH — X; — CH;-C=CH, Nt Aumnsonponuiosbin

X X
H,S0, to 2 3 s¢up

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMI NCNONb3YNTe CTPYKTYPHbIE GOPMYibl OPraHNYECKMX BELLECTB.

[20] HanunwwTe ypaBHeHUA peakumii, C MOMOLLbIO KOTOPbIX MOXKHO OCYLLEeCTBUTb Cliedytolre npeBpaLleHus:

CH;
KMnO al
H,0, to

Mpu HanNMcaHWMM YypaBHEHNIA PeaKLMIn NCNONb3YNTe CTPYKTYPHbIE GOPMYSbl OPraHNYECKMX BELLECTB.
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OTBeT

PeweHunna 3agaHum us EMN 2026 ropa

Ne1. PeweHne yenouku:

CH,~CH, CH,~CH,
) O e @ +3H,
CH,~CH, 5o, CH,~CH,
2) +HNO; —(— +H,0
ON
CH,~CH,
3) 5@ +12KMnO, + 18H,50, —
O,N

COCH
— 5 @ +5C0O,7T + 12MnSO,, + 6K,SO, + 28H,0
O,N

7

7
COOH . Co-ch,
4) +CH,~OH — +H,0
O,N O,N

.0 .0

o-cH ~o-cH
5) @ 43H, @ *+2H,0
O,N H,N

MakcumanoeHsit 6ana: 5 6annos

N22. PewieHne yenouku:

cl ONa
1) @ +4NaOH —— @ +2NaCl + 2H,0
cl ONa
ONa OH
2) @ + 2HCl — @ + 2Nadl
ONa OH

cl CH,
tO
3) +2CH,Cl +4Na — @ + 4NaCl
cl CH,
CH, COOH
45 +12KMnO, + 18H,50, —— 5 +12MnSO, + 6K,50, + 28H,0
CH, COOH
o
z
GOOH C~0-CH,~CH,
H+, to
5) +2CH,~CH,-OH —— +2H,0
oo {-0-CHy-CH,
~0

MakcumanoeHesit 6anii: 5 6annos
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Ne3. PewieHne yenouku:

OH NH,
1) CHy-C-CH, + NH, ont, CH,=C-CH, + H,0

CH, CH,

NH, NH,Cl
2) CHy~C-CH, + HCl — CH,-C-CH,

CH, CH,

OH Br
3) CH3—C:—CH3 +HBr — CH3—C:—CH3 +H,0

CH, CH,

Br
4) CH3—¢—CH3 +KOH (¢pypr, -y — CHy=C=CH, + KBr + H,0

CH, CH,

0
5) 5CH,~C=CH,+ BKMnO, + 12H,50, O SCH,—C-CH, + 5CO, | + BMnSO, + 4K,50, + 17H,0
CH,

MakcumanoeHesit 6ana: 5 6annos

Ne4. PewieHne uenouku:

_CH=CH, o (I:H—CIHZ
+Br, (omH.p-p) @BI’ Br

-CH-CH, . C=CH
| |
Br Br +2KOH (cyprppy = @ + 2KBr + 2H,0

1)

O Q Q

2)
_C=CH C=CAg
3) + [Ag(NH;),]OH — @ +2NH; + H,0
CH=CH, CH-CH,
|
4 3 @ + 2KMnO, + 4H,0 — 3 @OH OH +2MnO, + 2KOH
CH-CH, CH-CH,
5) @OH OH +2HCl — Cl & +2H,0

MakcumanoeHesit 6ana: 5 6annos
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Ne5. PewieHne yenouku:

N P °N g
1) 5 C-CHy-CH,-CL  +4KMnO, + 6H,50, —> 5 C-CH,~CH,-C. -+ 4MnSO, + 2K,SO, + 6H,0
H H HO OH
2) O\\c CH,~CH c/’o INH C)\\c CH,—CH c/’O
— — — + — — — -
HO” 272 NoH > NH,0” 272 T ONH,

2

O\\ Y Pt, t
3) H/C—CHZ—CHZ—C\H + 2H, ——= CH,~CH,-CH,~CH,

OH OH

4) CHy~CH,=CH,~CH, + 2HCI — CH,~CH,=CH,~CH, + 2H,0

OH OH cl cl
) CHy=CH,~CH,~CH, + Zn L +2nCl,
Cl Cl

MakcumanoeHesit 6asi: 5 6annos

N26. PewieHne yenouku:

Y e
1) . @ +3H,

N

N hv c
2) +Cl, — + HCI

N
3) + NaOH gogu ppy) —> O +Nacl

~—

/\/OH
) LT @ +H,0

" > 140°

t" O v

5 5 +8KMNO, + 12H,S0, — 5 | 7C-CHy-CHy-CHyCHy-C{ | +8MnSO, + 4K,S0, + 12H,0

MakcumanoeHesit 6ana: 5 6annos
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Ne7. PewieHne yenouku:

P 2

““H © “ ok
1) + 2KMnO, + 3KOH — + 2K,MnO,, + 2H,0

C/:OK r
2) @ + KOH — @ + K,CO,

H,50 NO

3) @ +HNO; —/— @ +H,0

NO, fep NO,
4) @ +Br2&>© +HBr

Br
NO, NH,
Pt

5) @ +3H2—>© +2H,0

MakcumansHoili 6asi1: 5 6annos
Ne8. PelieHune uenouku:

1) CH,~CH, + 2KOH | —— HC=CH + 2KCl + 2H,0

ca d

cnupT. p-p,

_ ng+ //O
2) HC=CH+H,0 e CH3_C\H

//O t //O
3) CH;-C_ +2[Ag(NH,),JOH —= CH;-C7 4 2Ag| + 3NH, + H,0
H ONH,

0]

7 * 0
4) 2CH3_C\ONH4 + Ba(OH), — |CH;-C

Vi
«~_|Ba+2NH; + 2H,0
0J;

0 0]
i © ]
) |CHs-C L [Ba — CH,-C-CH, +BaCO,

2

MakcumanoeHesit 6as: 5 6annos
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N29. PewieHne yenouku:
1) CHy~CH,~CH; ——~ CH,~CH=CH, + H,
r //O
2) CH;-CH=CH, + 2KMnO, + 3H,SO, — CH3_C\OH +CO,1 + 2MnSO, + K,SO, + 4H,0

NO,
|
3) CHy~CH,~CH + HNO; —— CH43~CH-CH; + H,0

NO, NH,C|
4) CH;-CH-CH; + 3Zn + 7HCl —— CH;-CH-CH, + 3ZnCl, + 2H,0

NH,C| NH,
5) CH,;-CH-CH, + KOH — CH,~CH-CH, + KCI + H,0

MakcumanoeHesit 6as: 5 6annos

N210. PelleHune Lenouku:

CH, CH,-Cl
hv
+Cl, — @ + HCl
+KOH gop o) — @ +KCl

CH,—OH . COCOH
+ 4KMnO, + 6H,50, — 5 @ + 4MnSO, + 2K,SO, + 11H,0

COOH COONa
@ + NaHCO; — @ +CO, +H,0
COONa .

5) @ + NaOH — @ + Na,CO,

MakcumanoeHesit 6as: 5 6annos

1)

600
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N211. PelueHune uenouku:

CH, i CH,~Cl
1) @ +CI2—V>@ + HCl

)
w

COOH COONa
@ + NaHCO; — @ +CO, +H,0
COONa .

5) @ +NaOH — @ + Na,CO,

MakcumanoeHsit 6ani: 5 6annos

N212. PellueHune Lenoyku:

a o ONa
1) @ +2NaOH — @ + Nacl + H,0
ONa OH
2 [ =) e
OH OH
Pt, to
» O )
OH
s ("2 Cne
> 140°

5 5 +8KMnO, + 12H,S0, — 5 O\\c CH,~CH,—~CH,~CH,—C”
4 220, HO” T

MakcumanoeHesit 6asi: 5 6annos
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CH,~OH . COOH
+ 4KMnO, + 6H,50, — 5 @ + 4MnSO, + 2K,SO, + 11H,0

0
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+8MnSO, + 4K,SO, + 12H,0
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Ne13. PelueHune Lenouku:

1) 2HC=CH + 2Na — 2HC=CNa +H,

2) HC=CNa + CH,Cl —> HC=C—CH, + NaCl

cl d
4) CH3_C|H_C|H2 + 2KOH —> CH;—C=CH + 2KCl + 2H,0

c d

(cnnpr. p-p)

MakcumanoeHsit 6as1: 5 6annos

N214. PelleHune Lenoyku:

stepenin.ru

Er3 no xumun v 6ronorun

o) o)
1) 5CH3—C/<H+2KMnO + 3H,50, — 5CH;-C? o+ 2MnSO, +KSO, + 3H,0
cl
)CHCO +cl, CHCO +Hcl
~oH ™" ~OH
cl al
O | 2
3) CH,-C7 Z o+ NaHCO; —= CHy-CZ | +CO, + H,0
o)
a) CH3—C’(H+H 2 CHy~CH,-OH
5) 2CH;-CH,~OH ——> CH,~CH,~O-CH,~CH, + H,0

MakcumansHell 6ann: 5 6annos

N215. PelueHune Lenouku:

1) 2HC=CH + 2Na — 2HC=CNa +H,

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

3) CH,;-CH,-CH=CH, + Br, T CH3—CH2—CIH—CIH2
Br Br

4)  CHy=CHy=CH-CH, + 2KOH (g .y — CH3=CH,~C=CH + 2KBr + 2H,0

Br Br

o)
5) 5CH;-CH,~C=CH + 8KMnO, + 12H,50, — 5CH,~CH,-CZ _  + 5C0O, + 8MnSO, + 4K,SO, + 12H,0

~OH

MakcumanoeHesit 6ani: 5 6annos

GCaar 100balinik.com - BANHAKTLI thopmaTta 0TI MEr]
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Er3 no xumun v 6ronorun

N216. PelleHmne Lenouku:

//O Pt, to
1) CH-CH,-CT +H, —— CH;~CH,-CH,~OH

2) CH,~CH,~CH,~OH + NH; "> CH,~CH,~CH,~NH, + H,0

o) o)
3) 3CH3—CH2—C/:H + KyCr,0, + 4H,50, —> 3CH,~CH,~C7 op *+ Cr2(500); + K;SO, + 4H,0
cl

| 0]
Cl, —®> CH,-CH-C7 oy +HC

z

+
“OH
Cl NH,

5) CHCH-C?° 4 9NH. == CHotH-C?C 4 NH.CI
3™ - \OH+ 3 3" - \OH+ 4

4) CH;-CH,—C

MakcumanoeHsit 6as1: 5 6annos
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Er3 no xumun v 6ronorun

PeweHunna 3agaHum us EMN 2025 ropa

Ne21. PewieHne yenouku:

[1] A + HBr ——> CH,~CH,~CH,~Br

[2] CH,~CH,~CH,~Br + NH; —> CH;~CH,~CH,~NH.Br

[31 CH,~CH,~CH,~NH,Br + NaOH —> CH;~CH,~CH,~NH, + NaBr + H,0

[4] CH,-CH,~CHy-NH, + HNO, —> CH;~CH,~CH,~OH + Nyt + H,0

[5] 3CH;~CH,~CH,~OH + 2K,Cr,0, + 8H,50, — 3CH_,,—CH2-cfgl_I +2Cr,(50,); + 2K,S0, + 11H,0
MakcumarnbHoil 6ann: 5 6annos

N22. PewieHne yenouku:

NH, OH
| |
[11 CHy;~CH-CH; + HNO, —— CH;-CH-CH; + N, + H,0

OH
H,S0,

|
[ CHy-CH-CH; ———> CHy-CH=CH, + H,0

>

0
[81 CH,-CH=CH, + 2KMnO, + 3H,50, — CH3—c’(OH +CO,1 + 2MnSO, + K,SO, + 4H,0

Py 40
[4] CH;-C + NaOH — CH3—C\ +H,0
~OH ONa

5 70

3/1eKmposiu3

CH;-CH; + 2CO,7 + 2NaOH + H,?

MakcumanoeHesit 6asii: 5 6annos
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Er3 no xumun v 6ronorun

Ne3. PewieHne yenouku:

0]
[11 2CH3—CH2—C’( Na 2H,0 22725 CH3-CH,-CH,—CH; + 2C0,7T + 2NaOH + H,?
a
CH;
AlCl, !
CH, CH,
| |
[81 CH,-CH-CH; + HNO; — CH;-C-CHj + H,0
|
NO,
CH, CH;
| |
[4] CH,~C-CH, + 3Fe + 7HCl —— CH,~C~CH, + 3FeCl, + 2H,0
| |
NO, NH,CI
CH, CH,
| |
[5] CH;—C—CH;+ AgF — CH,-C-CH; + AgCl|
| |
NH;Cl NH,F
MakcumarnbHeil 6ann: 5 6annos
N24, PewieHune Lenouku:
CHy-CH-CH; CH;3-CH-CH;
[1] +NaOH (op pp) — @ +H,0
COOH COONa
CHy-CH-CH; CHy-CH-CH;
[2] + NaOH (18) —to) + Na2CO3
COONa
CHy-CH-CH; OH
?
[3] +0, 2T, + CHy-C~CH,

OH OH
Pt, t°
OH

O Hure 0]
el @ +HClgy = e :/OO e

MakcumanoeHesit 6asi1: 5 6annos
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Ne5. PewieHne yenouku:

)

[1]  3CH,~CH,-OH + 4KMnO, —— 3CH,-C fOK +4MnO, + KOH + 4H,0

0
[21 2cH,C7 +2H,0
oK

3/1eKkmpoinus

[81 CH;-CH, +Cl, —> CH,~CH,~Cl + HCl

[4] CH3_CH2_CI + NaOH (cnvpT. p-p) > CH2=CH2 + NaCI + Hzo

[5] @ +CH,=CH, —~

MakcumansHoili 6asii: 5 6annos
N26. PelueHne uenouku:

Pt, t° CH3
[11  CH3-CH,~CH,~CH,~CH,~CH,-CH; —— @ + 4H,

CH, CH,
[2] @ + 3H, > @
CH, CH; Br
[3] @ + BrzL ©+H8r
CH; Br CH,
[4] ©+KOH - @ +KBr + H,0

CH,

CH3 0-5°C OH
[51 3 + 2KMnO, + 4H,0 —— 3 + 2MnO,| + 2KOH
OH

MakcumanoeHesit 6anai: 5 6annos

GCaar 100balinik.com - BANHAKTLI thopmaTta 0TI MEr]
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CH;-CH; + 2CO, 1 + 2KOH + H,7

Er3 no xumun v 6ronorun
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Er3 no xumun v 6ronorun

Ne7. PewieHne uenouku:

[11 CH,~CH,~CH,—Cl + NH; — [CH,~CH,-CH,~NH,]ClI

0
opy HMnSO, + 2K;S0, + 11H,0

Y,
~N

/0 40
MakcumaneHeiti 6ann: 5 6annos

Ne8. PewieHne uenouku:

I?r I?r
to

)
[4] CH;-CH=CH,+ 2KMnO, + 3H,SO, L CH3—C/:OI_I + CO,T + 2MnSO, + K,SO, + 4H,0

[5] CH c’/O +CH,~NH, —> CH c’”o
TSoH 7 * T O[NH,-CH,]

MakcumanoeHesit 6an: 5 6annos
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Er3 no xumun v 6ronorun

N29. PewieHne yenouku:

[11 @+3H2i©

cl
[2] O+CI —>©/ + Hdl
cl

/

C:H ~OK
[4] O + 2KMnO, + 3KOH N O + 2K,MnO, + 2H,0

o

7

ok
[51 2 O +2H,0 20 <:>-<:> +2CO,1 + 2KOH + H,?

MakcumanoeHesit 6asi: 5 6annos

N210. PelleHune Lenouku:

Al CH,—CH,
[11 @ + C,H:Br —— + HBr
e
CH,—CH, Con
[2] 5 @ + 12KMnO, + 18H,50, —— 5@ +5C0,1 + 6K,50,
+ 12MnSO, + 28H,0

Y,

0
CloH CloH
[3] @ +HNO; 2%, +H,0

NO,

c//o c//O
[4] @ °H+Na0Hi>@ ONa 11,0

NO, NO,
, NO,

C
[5] @ ONa + NaOH (18.) L’ @ + Na2C03

NO,

MakcumanoeHsit 6ani: 5 6annos
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Er3 no xumun v 6ronorun

N211. PelueHune uenouku:

[11  CH3-CH,~CH,~NH, + HNO, — CH;~CH,~CH,~OH + N,1 + H,0

0
[2] CH,—CH,~CH,—OH + CuO — CHy~CH,~C7 L +Cu+H;0

o) . 0
[3] CH3—CH2—C/<H + 2KMnO, + 3KOH — CH_,,-CHZ-C”(OK + 2K,MnO, + 2H,0

o)
[4] 2CH3—CH2—C/<OK +2H,0 &M CH,~CH,~CH,~CH, + 2C0O, 1 + 2KOH + H, 1

CH,

I
[5] CHy—CH,~CH,~CH, >~ CH,~CH-CH,
MakcumansHoili 6asii: 5 6annos

N212. PellueHune Lenoyku:
t O\\ //O

0) ) )

2]  C-CH,-CH,—CH,~CH,~C~ 2NaOH NC-CH,~CH,-CH,—CH c/’O 2H,0
—-CH,-CH,—CH,—CH,- + 2NaOH — —-CH,-CH,—CH,-CH,- +
HO” 27222 N0l NaO” 22T T2 0N

(0] (0]
7 t
[3] :\C—CHZ—CHZ—CHZ—CHz—C: +2NaOH ;) — CH;-CH,-CH,-CH; + 2Na,CO,
NaO ONa

NOZ
|

NO, N2
[5] CH;~CH-CH,~CH, + 3H, — > CH3~CH-CH,~CH; + 2H,0

MakcumanoeHesit 6asi: 5 6annos
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Er3 no xumun v 6ronorun

Ne13. PelueHune Lenouku:

Y,
N

) 0)
t°

o} 0 o} 0
[2]  C-CH,CH,-CH,~C.  +2NaOH — C-CH,~CH,~CH,-C.  +2H,0
HO” “OH NaO” “ONa
0 o)

7 t
[3] >\C—CH2—CH2—CH2—C< + 2NaOH ;) —> CH;-CH,-CH; + 2Na,CO;
NaO ONa

NO,
|
[4] CH3_CH2_CH3 + HNO3 —> CH3_CH_CH3 + HZO

NOZ . l}le
[51 CH;—CH-CH; + 3H, —— CH;-CH-CH; + 2H,0
MakcumaneHeiti 6ann: 5 6annos
N214. PewwieHne Lenoyku:
[11 CH,=CH,+H,0 —— CH,~CH,-OH

Al,05, ZnO

[2] 2CH3—CH2—OH CH2=CH—CH=CH2 + 2H20 + HzT

81 CH,=CH-CH=CH, + H, —> CH;-CH=CH-CH,

o 0
[4] 5CH,~CH=CH-CH;+ 8KMnO, + 12H,50, —> 10CH;-C7 o+ 8MnSO, +4K;50, + 12H,0

cl

l 0]
Cl, —2> CH,-C7 oy +HC

z
+
~OH

MakcumanoeHesit 6asi: 5 6annos

[51 CH,-C
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Er3 no xumun v 6ronorun

Ne15. PelueHune Lenouku:
(IZI
[11 HC=CH + 2HCI — CH;-CH-CI

cl
| 0]
[2] CH3-CH-Cl + 2KOH (o0 prp) — CH3-C/(H + 2KCl + H,0

//O r //O
[3] CH;-C_ + 2[Ag(NH;),]JOH — CH;-C_ +2Ag| + 3NH; + H,0
H ONH,

(0)

4
~

4
~

(0]
141 2CH;-CT_ | +BalOH), — [CH3—C O]Ba+2NH3T +2H,0
4 2

(0]
//O to Il
[5] CH3—C \o Ba I CH3—C—CH3 + BaCO3
2
MakcumanoeHsit 6as1: 5 6annos

N216. PelleHmne Lenouku:

tG
[1] C|H2_C|H2 + 2KOH (crupr.p-p) HC=CH + 2KBr + 2H,0
Br Br

Hg?* v
~

(21 HCSCH+H,0 —— CHy-C |

40 " /0
H ONH,

0]

4
~

7
~

(0]
[4] 2CH,-C ., +BalOH), — [CH3—C O]Ba + 2NH;7 + 2H,0
4 2

0]
//O to Il
[5] [CH3—C \O]Ba —— CH,-C—CHj + BaCO;
2

MakcumanoeHesit 6ani: 5 6annos
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Er3 no xumun v 6ronorun

N217. PelueHne Lenouku:

0 0)

v 7

C\H t C\OH
1 s @ + 2KMnO, + 3H,50, — 5 @ + 2MnSO, + K,SO, + 3H,0
COOH COOK
[2] @ + KOH — @ +H,0
COOK
[3] @ +KOH 5y — @ + K,CO,
PN H,50, NO,
(4] Q +HNO; —— + H,0
Iy
/\/NOZ NH3CI
Q +3Zn+ 7HC — @ +3ZnCl, + 2H,0
N~

MakcumanoeHesit 6asi: 5 6annos

[5]

N218. PelleHune Lenouku:

0
[1] CH,-CH,~OH + Cu0 — CH3—cfH +Cu+H,0

)

0
[21 3CH;-C” |+ K10, + 4H;50, s 3CH,c”

o + CralSOa)s + K;SO4 + 4H;0

//O
[3] 2CH3—C\ +Cao —_—> CH3—C
OH

7
~

0]
Ca+H,0
0>

o)

/0 to I
4] |CH;~CT | | Ca — CHy-C-CH, + CaCO,
2

S OH
[5] CHy-C-CH; +H, —> CH,~CH-CH,

MakcumanoeHesit 6asi: 5 6annos
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[2]

[3]

[4]

[5]

Er3 no xumun v 6ronorun

PeweHunna 3agaHum us EMN 2024 ropa

. PelwweHne uenouku:

CHy~CH + 2KOH (cupr o) — > HC=CH + 2KBr + 2H,0

Br Br
2 0
HC=CH + H,0 —— CH,-C".
H
0 0

/ 0
CH;-C”  +2[AgINH;),JOH — CHs~C7 _ +2Ag] + 3NH; + H,0
H ONH4

e

O
2CH,- c\ONH +Ba(OH), — [CH3—C OJ Ba + 2NH; + 2H,0
4 2

o) 0]
7 . I
[CH::,—C \O—] Ba I CH3—C—CH3 + BaCO3

MakcumanoeHesit 6asi: 5 6annos

Ne2

. PelweHne uenouku:

CHZ_CH3
Pt, t°
[1] CH;~CH,~CH,~CH,~CH,~CH,~CH,—CH; —— @ +4H,

[2]

COOK €< O-CH,~CH,
OZN O,N

CHZ—CH3 H.S0 CHZ_CH3
@ +HNO; —— @ +H,0
O,N

CH,-CH,
+ 12KMnO, + 15KOH —

COOK
O,N

o)

02N
z

0]

c? c?
~0- CH2 CH; Kar. ~0-CH,-CH,
+ 3H2 —_— + 2H20
H,N

MakcumanoeHesit 6asii: 5 6annos
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Er3 no xumun v 6ronorun

Ne3. PewieHne yenouku:

CH,—CH; - CH,-CH;
[1] — s + 3H,
CHZ_CH3 HZSO4 CHZ_CH3
[2] +HNO; — +H,0
O,N

CH,-CH,
02
COOH
— 5 @ +5C0,7 + 12MnSO, + 6K,SO, + 28H,0
O,N
Co0 °
H H* \O—CHZ—CH_‘;
+ CH3_CH2_OH I + Hzo
OZN O,N
.0
C\ C.
O CH2 CH3 KaT. O_CHZ_CH3
+ 3H2 —_— + 2H20
02N H,N

MakcumanoeHesit 6anai: 5 6annos

Ne4. PewieHne uenouku:

[1] CH2=CH2+ CIZ —_—> C|H2_(|:H2

cl
[2] CHy=CH, + 2NaOH (cuypr. p-py — HC=CH + 2NaCl + 2H,0
cl
0
81 HC=CH +H,0 ——— CH,-C_ S
0 . 0

4

141 CH;~CT_ -+ 2KMnO, + 3KOH — CH3-c’(OK + 2K,MnO, + 2H,0

40 t©

MakcumanoeHesit 6asii: 5 6annos
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Ne5. PewieHne yenouku:
P , 0
[11 CH,~CH,~CH,~CH, —— CH,=CH-CH=CH, + 2H,

400
[21 CH,=CH-CH=CH, +Br, — CH,-CH=CH-CH,
| |

Br Br
[8] CH,-CH=CH-CH, + H, Sl CH,~CH,-CH,-CH,
Br Br Br Br

o

[4] (IZHZ—CHZ—CHZ—(IZH2 + 2KOH (gopp.p-py — (IZHZ—CHZ—CHZ—(IZH2 + 2KBr
Br Br OH OH

o)
t° V/,
[5] 5 CH,~CH,~CH,~CH, + 8KMnO, + 12H,50, — sHoj\C-CHz-CHZ-c(OH

OH OH

MakcumanoeHesit 6asi: 5 6annos

N26. PewieHne yenouku:

@ +Cl, L @ + HCI
CH,~Cl o CH,-OH
@ + KOH (BOAH. p-p) @ +KCl

(11

[2]

Er3 no xumun v 6ronorun

0
+8MnSO, + 4K,S0, + 22H,0

CH,—OH COOH
3] 5 @ + 4KMnO, + 6H,50, — 5 @ +4MnSO, + 2K,S0, + 11H,0

COOH COONa
[4] @ +NaHCO; — @ +C0, +H,0
COONa
[51 @ +NaOH — @ + Na,CO,

MakcumanoeHesit 6ana: 5 6annos
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Ne7. PewieHne yenouku:

CH; . COOK
[1] @ + 2KMnO, — @ + 2Mn0O,| + KOH + H,0
COOK
[2] @ +KOH — @ + K,CO;
CH,

|
oo CH-CH,
[3] @ + CH3;-CH=CH, ——

CH;
0

|
CH-CH, e OH C
+0, — @ + CH;-C-CHj

I.I’»r

OH OH
+ 3Br, — @ + 3HBr
Br Br

MakcumanoeHesit 6an: 5 6annos

[4]

[5]

Q Q

Ne8. PewieHne yenouku:

_CH; COOK
tO
+ 2KMnO, — @ +2Mn0O,| + KOH + H,0

_COOK
+KOH — @ + K,CO3

Pt, to
+3H, —

) c
+Cl, - O + HCI
(d
[51 2 O +2Na — <:>—<:> + 2NaCl

MakcumanoeHesit 6anai: 5 6annos

(1]

[2]

O O

[3]

(4]

OO
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Er3 no xumun v 6ronorun
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[3]

[4]

[5]

Er3 no xumun v 6ronorun

. PelneHne uenouku:

H,S0,
CH3_CH2_OH W) CH2:CH2 + Hzo

OH OH

(|ZH2—(|ZH2 + 2HBr — C|H2_C|H2 + 2H,0
OH OH Br Br

(IZHZ—(IZH2 + 2NaOH (cmpr.p-p) HC=CH + 2NaBr + 2H,0
Br Br

HC=CH + 2[Ag(NH,),JOH —= AgC=CAg| + 4NH; + 2H,0

MakcumanoeHsit 6as1: 5 6annos

N210. PelueHune Lenouku:

(1l

[2]

(3]

[4]

[51 5

Pt, t°
o2 ()
a

+al, 2 +HCl

Cl OH
+NaOH (gog. p-p) — O +NaCl
_OH
0 @ +H,0
160°
L
AN

0
to QD
+8KMnO, + 12H,50, — 5  C-CH,-CH,—CH,~CH,~C
N 2 HO” S Yo T

OO

+ 8MnSO, + 4K,SO, + 12H,0

o)

MakcumanoeHesit 6as: 5 6annos
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N211. PelueHune uenouku:

a - ONa
[1] @ +2NaOH — @ + NaCl + H,0
ONa OH
[2] @ +CO,+H,0 — @ + NaHCO,
OH OH
[3] @ +3H, O
OH
» O o, @ +H0
t> 140°

[51 5

0o

o

MakcumanoeHsit 6as1: 5 6annos

N212. PellueHune Lenouku:

NO,
H,50,
+ HNO3 T’ @ + Hzo
NO, NH,
KarT.

CH,
AlCI,
+ CH;Cl —— + HCI

CH, COOK
tO
+2KMnO, — @ +2MnO, | + KOH + H,0

COOK c/’o
~0-CH,~CH,

MakcumanoeHesit 6asi: 5 6annos

[l

Q0

[3]

[4]

u

© O O
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Er3 no xumun v 6ronorun

O V.
+ 8KMnO4 + 12H2$O4 — 5HO:\C_CHZ_CHz_CHZ_CHZ_C:OH + 8MnSO4 + 4K2$O4 + 12H20
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Er3 no xumun v 6ronorun

Ne13. PelueHune Lenouku:
0]

v Pt, to

Kart., t°

o) L0
[3] 3CH3—CH2—C/:H +KyCry0, + 4H,50, —> 3CH;~CH,~C7 on + Cra(S0); + K;SO, +4H,0
_O ¢ _O
[4] CH,—CH,-C” OH +Cl, —> CH;- CH -cZ OH +Hcl
CI NH
_0 o e
[5]1 CH,- _CH- -cZ oy 2NHs — CH;- _CH- c Zop FNHC

MakcumansHoili 6asi1: 5 6annos
N214. PewwieHne Lenoykm:
Pt, t

/0

[21 CHy-CH,~OH + NH; —> CH,~CH,-NH, + H,0

0] O
3] 3CH3-C’(H +K,Cr,0; +4H;50, — 3CH;~CZ |+ Cry(S0,); +K,S0, + 4H,0
|
[4] CH,-C” ol cl E -c? 29 cl
3 \OH + 2 H2 \OH +H
C|
_0 NHZ 0
(5] CH-C” o+ 2NH: — CH,-C? op *+ NHiC

MakcumanoeHesit 6an: 5 6annos
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Ne15. PelueHune Lenouku:

OH NH,
[1] CH3—CII—CH3 +NHy =5 CH3—C|I—CH3 +H,0
CH, CH,
NH, NH,Cl
[2] CH3—C:—CH3 +HCl — CH3—CII—CH3
CH, CH,
OH Br
3] CH3—C|I—CH3+ HBr — CH3—C|I-CH3+ H,0
CH, CH,
Br
[4] CH3—C|I—CH3 +KOH (. p-p) — CHy=C=CH, + KBr + H,0
CH, CH,
0
[51 5CH;~C=CH, + 8KMnO, + 12H,5O, Y 5CH;-C-CH, + 5CO, ] + 8MnSO, + 2K,SO, + 17H,0
CH,

MakcumanoeHesit 6asi: 5 6annos

N216. PelleHmne Lenouku:

[11 @ +HC —— @ +H,0
+ —_
CHZ_Cl t0 CHZ_NH3C|
[2] @ +NH; —— @
CH,-OH . COOH
31 5 @ + 4KMnO, + 6H,S0, —> 5 @ +4MnSO, + 2K,SO, + 11H,0

COOH COONa
[4] @ + NaHCO; — @ +CO, +H,0
COONa
tO
[5] @ +NaOH — @ + Na,CO,

MakcumanoeHesit 6asii: 5 6annos
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Er3 no xumun v 6ronorun

N217. PelueHne Lenouku:

Py

[1] @ H, 2KMnO, + 3KOH — @ oK, 2K,MnO, + 2H,0
COOK .

[2] @ +KOH — @ +K,CO,4

H,SO NOZ
NO, NO,
FeBr;
J @R G

Br
NO, NH,
[5] @ +3H2£) @ +2H20
Br Br

MakcumanoeHesit 6ana: 5 6annos

N218. PelleHune Lenouku:

0 O
[1] 5CH,~CH=CH-CH; + 8KMnO, + 12H,50, —= 1OCH3—C’(OH +8MnSO, + 4K,SO, + 12H,0

//O //O
[21 2CH;-C7  +Ca(OH),—|CH;-C7 _|Ca+2H,0
OH 07,

0]
40 w0 I
[3] [CH3_C \OJ Ca I CH3—C_CH3 + CaCO3
2

? oH
[4] CH,~C-CH; +H, ——> CH,~CH-CH,

OH
I H,SO,
[5] CH3—CH—CH3 W CH3_CH=CH2 + Hzo

MakcumanoeHsit 6ani: 5 6annos
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N219. PelleHune Lenouku:

OH

(11 CH,-C=CH, + H,0 LN CH3—(:Z—CH3

CH, CH,

OH NH,
[2] CH3—C:—CH3 +NH; =5 CH3—(IIZ—CH3 +H,0

CH, CH,

0
31 5CH,-C=CH,+ 8KMnO, + 12H,50, L SCH,—C-CH, + 5CO, 1 + 8MnSO, + 4K,50, + 17H,0
CH,
0 OH

1l ; |
[4] CH,-C-CH; +H, — CH,~CH-CH,

OH
J H,S0,
[5] CH3_CH_CH3 . > CH3_CH=CH2 + Hzo
t> 140
MakcumanoeHesit 6asi: 5 6annos

N220. PelleHmne Lenouku:

Y Pt, t°

~_—

A~ . cl
2] +Cl, — +HCI

~_—

_~_Cl OH
[3] + NaOH (BogH. p-p) - O/ + NaCl

~_—

/\/OH
[41 o @ 1O

~_

w0 O\\ //O

[5] 5 + 8KMnO4 + 12H2$O4 —— SHO/C_CHZ_CHz_CHZ_CHZ_C\ OH + 8MnSO4 + 4K2504 + 12H20

MakcumanoeHsit 6ani: 5 6annos
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PeweHunn 3agaHum us EMN 2023 ropa

Ne21. PewieHne yenouku:
[1]  CH;-CH,-CH,~Cl + NH; — CHa~CH,~CH,~NH;Cl
[3] CH3—CH2—CH2—NH2 + HN02 — CH3_CH2_CH2—OH + NzT + Hzo
t //O
[4] 5CH;-CH,-CH,-OH +4KMnO, + 6H,50, — 5CH;-CH,—C + 4MnSO, + 2K,SO, + 11H,0

~OH

z

~OH

z

5 — —
[5] CH3 CHZ C \O_CHZ_CHz_CH3

H+
+ CH3—CH2—CH2—OH I CH3—CH2—C + H20
MakcumanoeHesit 6as: 5 6annos

N2, PeweHune LenouKku:

[1] A + HBr —> CHy—CH,~CH,-Br

[2]1 CH;—CH,-CH,—Br+ NH, = CH;-CH,-CH,~NH;Br

31 CH;-CH,-CH,-NH;Br + NaOH — CH;-CH,-CH,-NH, + NaBr + H,O

[4] CH,;-CH,-CH,-NH, + HNO, — CH;—-CH,~CH,-OH + N,1 + H,0

. 0
[5] 3CH;~CH,~CH,~OH + K,Cr,0, + 4H,50, —> 3CH,~CH,~C7  +Cra(S0,); +K;S0, +7H,0

MakcumanoeHesit 6anai: 5 6annos

Ne3. PewieHne yenouku:

CH,
(1 CH,~CH,-CH,~CH, — + CH,-CH-CH,
CH, CH,
[21  CH,-CH-CH, + HNO, —> CHy~C~CH, + H,0
NO,
CH, CH,
81 CH,-C-CH, + 3Fe + 7HCI —= CH,~C—CH, + 3FeCl, + 2H,0
NO, NH,Cl
ch ch
[4] CHy-C-CH, + AgF —> CH;-C—CHj + AgCl
NH,Cl NH,F
CH, CH,
5] CH,~C—CH, + NaOH — CH;C—CH, + NaF + H,0
NH,F NH,

MakcumanoeHsit 6ana: 5 6annos
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Er3 no xumun v 6ronorun

Ne4. PewieHne uenouku:

(C| 0
4 2koH =2 U +2KCl + H,0
OH

O Pt

OH H,SO
t> 140°C

OH
+ 2KMnO, + 4H,0 =<~ 3 @ +2MnO,| + 2KOH
0|-|

OH o- c CH2 CH,
+2CH,-CH,c7 @ +2H,0
OH 0-C~CH,~CH,

MakcumanoeHsit 6as1: 5 6annos

[l

A\

[2]

[3]

O QO

[4]

[5]

¢ )

Ne5. PewieHne yenouku:

CH, CH,
[1] @ +3H,
[2] @ + Br, —— ©+HBr
[3] ©+KOH R @ +KBr + H,0
CH
[41 3 +2KMnO, +4H,0 —— 3 +2MnO,| + 2KOH
OH
CH CH (I?
“OH O >0-C-CH,
[5] +2CH,C7  — +2H,0
OH OH 0-C-CH,
0

MakcumanoeHsit 6an: 5 6annos
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Er3 no xumun v 6ronorun

N26. PewieHne yenouku:

Br Br
| |
[1] A + BI’2 — CHZ—CHZ—CHZ

Br Br OH OH
| | BOAH. p-p | |
[2] CHZ_CHZ_CHZ + 2KOH EETE—— CHZ_CHZ_CHZ + 2KBr

to
OH OH
] | e OQ 0

8] CHy-CHy-CHy +2Cu0 > SC-CH-C{ +2Cu + 24,0

O\\ //O to O\\ //O
4] C-CHyCT +4KMnO, +6KOH —  JC-CHy-CT  + 4K;MnO, + 4H;0

O\\ //O t
[5] KO/C—CHZ_C\OK + 2KOH(TB) —— CH4T + 2K2CO3

MakcumanoeHesit 6asi: 5 6annos

Ne7. PewieHne uenouku:

A|C| CHZ_CH3
1] @ +CHCl N @ +HC
V

CHZ_CH3 C :OH
21 5 @ +12KMnO, + 18H,50, —— 5 @ +5C0,1 +6K,50,
+ 12MnSO, + 28H,0

c? 0 c?
(3] @ 0H+HN03 _HaS04 @ OH+H20
NO,
C/:gH H,0 C/:?)Na
[4] @ +NaOH —— @ +H,0
NO, NO,
c 2 0] NO,
~ONa to

NO,

MakcumanoeHesit 6anii: 5 6annos
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Er3 no xumun v 6ronorun

Ne8. PewieHne yenouku:

[1] @ +CHCl = +HCl
CHZ_CH3 \OH
[2] @ + 2K2Cr207 + 8H2504 - @ + COZT + 2K2$O4
+2Cr,(S0,); + 10H,0

Va

c”? C\
[3] @ OH | HNo, 0. OH . ho

NO,

céo c//O
[4] @ OH | NaoH . @ N2, h,0

NO, NO,
NO,

o
ona
[5] @ +NaOH,) —— +Na,CO,

NO,
MakcumanoeHsit 6as1: 5 6annos

N29. PewieHne yenouku:

O] (0]

4 v

C C
~ + AN
[1] @ O-CH,~CH~CH; o @ OH . CH,-CH,-CH,-OH

o

[21 CH;-CH,~CH,-OH + CuO —— CH;~CH,~C”  +Cu +H,0

~N

0 . 0
[81 CH,—CH,—C” ., + 2KMnO, + 3KOH = CH3—CH2—C/:OK + 2K,MnO, + 2H,0

40

[4] 2CH,-CH,- c okt 2H,0 ™, CH;-CH,-CH,—CH; +2C0O,?1 + 2KOH + H,1

CH,
5] CH,—CH,~CH,~CH, —% + CH,~CH-CH,

MakcumanoeHesit 6anai: 5 6annos
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N210. PelleHmne Lenouku:

0 0
77 GHs % OH

2
C~0-CH-cH C<oNa !
[1] 3+ NaOH —— + CHy—CH-CH,4

OH
|
[2] CHy-CH-CH; —2— CH;-CH=CH, + H,0

140°C

0 0

0 . 0
[41 CH;C7  +NaOH —> CH,-C7 _ +H,0
OH ONa

0
[5] 2CH3—C/:ON +2H,0 22T CH,~CH, + 2CO,1 + 2NaOH + H,?
d

MakcumanoeHesit 6asi: 5 6annos

N211. PelueHune uenouku:
//O //O
[1] 2CH3_CH2_C\OH + Ca(HCO3)2 — CH3_CH2_C\O— Ca + 2C02T + 2H20
2

(0]
(0) . Il
2] [CH_,,—CHZ—C/:o_] Ca —%~ CH,—CH,~C—CH,—CH + CaCO,
2

0 OH
. |
[31 CH;-CH,~C—CH,~CH; + H, = CH;—CH,~CH-CH,~CH;

OH
|
[4] CH;—CH,~CH-CH,~CH; t”i» CH5~CH,~CH=CH-CH; + H,0

> 140°C

. 0] 0
[5] 5CH;~CH,~CH=CH-CH; + 8KMnO, + 12H,50, —~ 5CH3—CH2—C/:O|_| + 5CH3—C/: + 8MnSO, + 4K,SO,
+12H,0

MakcumanoeHsit 6ani: 5 6annos
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N212. PellueHune Lenouku:

0
[1] 2CH3—CH2—C/:OK +2H,0 =, CH;-CH,~CH,~CH; + 2C0,1 + 2KOH + H,1

CH,
|
[21  CH;—CH,-CH,-CH; — ~ CH,~CH-CH,

CH; CH,
8] CH-CH-CH, +Cl, CH3—E-CH3 +HCl
a
CH, CH,
[4] CHs—C-CH; + NaOH —= "> CH;—C-CH; + NaCl + H,0
a
CH, o)

] o 1l
[5] 5CHs~C~CH; + 8KMnO, + 12H,50, —> 5CH,~C~CH; + 5C0O,1 + 8MnSO, + 4K,SO, + 17H,0

MakcumansHoili 6asi1: 5 6annos
Ne13. PewwieHne uenoyku:

0]
[11 2CH3—CH2—C/:OK +2H,0 2™, CH3—CH,~CH,—CH; + 2CO,1 + 2KOH + H,1
CH,

[2]  CH,-CH,-CH,—CH, — % . CH,-CH-CH,

CH; CH;
3] CH3—(IZH—CH3 +Br, > C|-|3—é—CH3 +HBr

Br

§H3 ﬁHz
[4] CH;-C-CH; + NaOH ——""> CH,~C-CH; + NaBr + H,0

Br

CH, 0

1] o 1l
[51 5CH;~C-CH, + 8KMnO, + 12H,50, — 5CH;~C~CH; + 5CO,7 + 8MnSO, + 4K,SO, + 17H,0

MakcumanoeHesit 6an: 5 6annos
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N214. PelleHune Lenoyku:

[ CH,=CH,+H,0 —— CH;-CH,-OH

|2 3
[2] 2CH,-CH,-OH 2>

CH,=CH-CH=CH, + 2H,0 + H,!

381 CH,=CH-CH=CH, +H, — CHy-CH=CH-CH,

o 0
[4] 5CH,~CH=CH-CH, + 8KMnO, + 12H,50, —> 10CH,~C? o F MnSO, +4K;50, + 12H,0

cl

51 CHC?O 4+l o (ic?® 4 HC
— + —
PTNOH T P 7ot

MakcumanoeHesit 6as: 5 6annos

N215. PelueHune Lenouku:
[11 NaC=CNa + 2HClI — HC=CH? + 2NaCl
(IZI
[2] HC=CH + 2HCl — CH;-CH-CI
a
[3] CH3—CIH—CI+2NaOH — CH,-C”

~

)
+ 2NaCl + H,0

O 0 O
[41 CH,-C7 4+ 2[Ag(NH,),JOH — CH,-C” 1+ 2Ag] +3NH; +H,0
H ONH,

//O H,0 //O
81 2CH,-CL | +BaOH), == |CHy-CT ) [Ba-+ 2NH;1 +2H,0

MakcumanoeHesit 6ana: 5 6annos
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N216. PelleHmne Lenouku:

Br
|
[11  CHy—CH,~CH; + Br, > CHy—CH-CH; + HBr

8 CH;-CH-CH,
' AICl;
[2] CH3—CH—CH3+ @ R ——— @ + HBr
CH,~CH-CH, OH o
]
[3] @ + 0, 120 @ + CHy~C—-CH,
OH OH
[4] @ +3H,
1l
OH 0-C-H

0
[5] @ +H-CZ 130, @ + H,0

MakcumanoeHsit 6as1: 5 6annos

N217. PelueHne Lenouku:

[1 CH;-CH,~CH,~ONa + HCl —> CH;~CH,~CH,~OH + NaCl
o ,0
[2] CH3—CH2—CH2—OH + CUO —_— CH3_CH2_C \H + CU + Hzo

O 0 O
[3] CH3—CH2—C/<H + 2[Ag(NH;),]OH L, CH3—CH2—C/:ONH +2Ag| + 3NH; + H,0
4

0 0
[41 2CH,~CH,~C” +Ca(OH), — | CH;~CH,~C” _ |Ca +2NH; + 2H,0
ONH, 0,

0
0] i Il
[5] {CH3—CH2—CfOJCa —» CH;-CH,-C-CH,~CH; + CaCO;
2

MakcumanoeHsit 6ani: 5 6annos
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N218. PelleHune Lenouku:

I?r Bl»r
[1] CH,-CH,~CH,+Zn — A+ ZnBr,

[2] A +HCl — CHy~CH,~CH,~Cl

BOAH. P-p

[3] CH3_CH2_CH2—CI + NaOH t—") CH3—CH2—CH2—OH + NaCl

) 0
[4] 5CH;-CH,-CH,-OH + 4KMnO, + 6H,50, ——~ SCH3—CH2—C/:OH +4MnSO, + 2K,SO, + 11H,0

7
0] OH O-C-CH,~CH,
4 H*
[5] CH3_CH2_C\OH + —> + Hzo

MakcumanoeHsit 6as1: 5 6annos

N219. PelleHune Lenoyku:

CH, CH,
[11 CH,-CH-CH, + Br, ™= CH,-C~CH, + HBr
Br
cr
[21 CH;-C-CH; +NaOH —— "> CH;-C-CH; + NaBr + H,0
Br
CH, 0

I o Il

? OH
. |
[4] CH3-C-CH; +H, ——> CH,-CH-CH,
OH CH; CH,
|

! I
[51 2CH;-CH-CH; :izzc CH3;-CH-O-CH-CH;3 + H,0

MakcumanoeHesit 6asi: 5 6annos
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N220. PelleHmne Lenouku:

CH;
1] @ + 2KMn

m G , stepenin.ru
@chem4you @stepenin

Er3 no xumun v 6ronorun

z

c2
@ OK + 2MnO, + KOH + H,0

o,

cfo
OK t°
[2] +KOHz5) —> +K,CO,

Pt t°

[3]

@
(Yo
)

+3H, ——

[51 + 2Na +

+ 2NadCl

(]
S
(=

MakcumanoeHesit 6asi: 5 6annos
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