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HEOPTAHWUYECKAA XUMUA

Bopopopn.
AnemeHTsl VII A rpynns.
[anorexb

CocrasbTe ypasHeHUs peakuuii, C NOMOLLBIO KOTOPLIX MOXHO OCYLIECT-
BATL Cheayoune npespalLeHns.

CaH; - Hy — NaH — NaOH - Na,Zn0O, - H,0 — H,
FeO - H,0 — LiOH — Li,0 — LiCl - LiOH - LiNO,
H, - HCl - Hy - H,O — KOH — KIAI(OH),] — H,0
KCl - HCl — Cl, — Bry — HBrO — HBr — KBr

HClI - NaCl — Cl, - NaClO -» NaClO; — NaClOQ, —»
— CsClO,

6. HBrO; — HBr -» Bry » HBrO — HBrO, — KBrO, — KBr
8. 5i0, — SiF; -—» HF —» NaFF — Na,[AlF,] > HF — KF

U

CoctasbTe ypasHeHns peakumi, nogbepure KoabdGuuMeHTs! ans cneayio-
WKHX CXEM NDEBPALLEHNIA.

0. H 5 H - H > H 5 o
10. ' s s’ s a¥ s ar
+] +5 +7 0 —
11. Cl " > Cl " 5 Cl'" - Cl" = Cl
Hanuwure ypasHenns peakuni nonysenns X, Xo, X3 1 Apyrux coeauHe-

HWW, WCNONb3ys DEAareHThbl, yka3aHHbie B CXeMax npespaweHuii Hap
CTPEnKoWM.

0; : H,CO.
12. HES i > ;\':1 Ca 5 XQ _EPE X3 ____;-C_I'S'j

—* CB(HCOH)Q




18. CaOCl, — Ly Ma o MOy L HO
— HCIO

14. KOH — 1805y, Eh  x ALy AeNO; |
— AgBr

15. Bry O, X L > Xy Kor X £C L, KBr

AnemeHTol | A u Il A rpynn.
lienouHbie ¥ wWenovyHose-
MENbHbLIE METAannbl

CocTaBbTe ypaBHEHUS PEaKLMM, ¢ MOMOLLBIO KOTOPbIX MOXHO OCYLLECT-
BUTb CneayioLMe NpeepalLeHus.

1. Li - Li;O — LIOH — LiCl —» LiNO; — Li,O — Li,SiO,
2. Na — Nay0, - NaOH - NaHCO; — Na,CO,; — NaNO,; —

— Og

3. Na —» NaH — NaOH — NaClO; - NaCl - NaHSO, —
—> N32804

4. K — KH — KNH, —» KOH — KAIO, — K,SO, — KCl

5. Be — Na,BeO, — Be(NO;), - Be(OH), — Na,|Be(OH),] —»
— BeCl,

6. Ca — CazP, —» Ca(OH), - CaO — CaCO, —» Ca(HCO,), —»
— CaSO,

7. CaC, — Ca(OH), —» CaO — CaCl, —» Ca(OH), — CaOCl, -
— CaCl,



8. BaH, —» Ba(OH), — BaO, — BaCl, - BaCO; — BaSO, —

— BaS

CocrasbTe ypasHenna peakuuvit, nogbepure koaddbuumeHTs ans cnenywo-
WX CXeM NpespalieHi.

9.

10.

11.

LiH —» Li — Li"
KO, > K" - K
Na“ - Na — Na,O,

MgOH" - Mg*" - Mg
Mg;N, > Mg — Mg"*

CaCO; — Ca”" — Ca’
Ba —» Ba’ — BaCrO,

HannwuTe ypasHerus peakuuii nonyqenun X,, X,, Xy U Opyrux coeamHe-
HUWA, WCNONL3YS peareHTbl, YKa3aHHbIE B CXeMax NPEeBpPalLeHui Hag,

CTPenkon.
12. Lip0 22 x €92, x 1€ Ly | HNOy |
— LiINO,
13, KOH — P00, KOH_ y _ KoH |
— X3 __ AgNGy Ag3PO4
14. Ca N, > X, H,0 > X, HC;{__% Xa_;a,wrcmﬁmua 4 Ca
()
H o
15. Ba — 2y X, — 0 x,  MNOs 1€ o,



OnemenTol Il A rpynnsl.
ANIOMUHUA

CocTaskTe yPaBHEHUA PEakumil, C NOMOLLBIO KOTOPbLIX MOXHO CCYILECT-
BATL CNeayLmMe npespalieHus.

1.

Al —» NaAlQ, — AlCl; — AI(OH); — Na[AlI(OH),] >
> AlL(SO,); — AICI,

. Al - ALS; — AI(OH); — Na| Al(OH),(H,0),] — AICl; —

—_ Jﬁk](NOg)g —r AlgOg

. AIO(OH) — Al,O; — NaAlO, — AlICl; —» AL(SOy,); —

> AlLO; — KAIO,

ALO; —> ALC, —> AI(OH), > AIO(OH) —> NaAlO,
— AIF_:L — NB.SIAIFE,]

. Al > Al,(SO,), — AI(OH); — Al,O5 — NaAlO, - AICI; — Al
. Al > AIF; - HylAIFg] —» NalAl(OH),] - AOH); —

AlLO, — Aly(SO,)s — AINOL), —» AI(OH); > AIO(OH) —
— AICL; —> AIPO,
— AlCI; — Al

CocTasbTe ypasrHeHus peakumn, noabepurte KoaphrumMEHTLI ANS Cnenyto-
LWLMX CXeM NPeBpaeHn.

9.

10.

11.

Al,O; > Al
A0, > APT
AI(OH), — A"
AP 5 Al

[AOH),]” — AI*"
[AI(OH)(H,0)s]” — A"



HanuwmnTe ypasHeHns peakunit nonydexuns Xy, X, X3 u gpyrux coeamHe-
HWA, WMCNONb3ya peareHTbl, yKaszaHHbleé B CxemMax MpeBpauleHuin Hap,

CTPEKON.
12. Al Sy x, NeOt oy 1C L x, L Al
13. ALO, — 12391, x  HKOH  x t°C |
HNO
— X, AgNOs | AgBr
BaCl AgN °

15. Al 1239 x o BaCl oy AGNOy o tC

— Oy

AnemenTbl [V A rpynnbi.
Yrnepop. KpemMHuii

CocrasbTe ypaBHEHWSA peakuMid, C NOMOULLID KOTOPbIX MOXHO OCYLLeCT-
BUTb Cleayloliue NpespaweHus.

1.

a s 0N

Ca —» CaC;, -» C,Hy, » C » CO, » CO —» COCI,

Al,C;3 — CH, — COy — CaCO4 — Ca(HCO,3), — CaCO4 — CO,
CO, » C - CO —» HCOONa —» CO, — NaHCO; — Nay,CO4
CH; — CCl; —» Hy,CO3 — KHCO; — Ky,CO3 — MgCO5 —» MgO

CuO —» CO —» CO, - (NH,),CO; — NH,HCO; > CO, >

Si —» Mg,Si — SiH, — Si0; — SiF; — Si0, — Si



7. Si — Si0y - CaSiO; —» H,Si04 — Si0, — Si — SikFy
8. SiH, — Si —» Si0, — SiF, - H,Si0, — SiO, — H,|SiF,]

CoctaBbTe ypasHeHus peakuui, nonbepure koadduuneHTsl 4na cneayio-
LLMX CXEM NPEBPALLEHWHA.

9. CHCt L5
10. cM" et ct et !
11. sit st L s oositt o oS
HanuiwuTe ypasHeHus peakumin nonysenus X,, X, X3 n Apyrux coeauHe-

HUI, WMCNOAL3YA PeareHTbl, yKasaHHble B Cxemax NpeBpalleHnin Haf
CTPENKOW.

13

/ 2 o
12. COy ——=— X 9 Xy _t ., X _re Fe(CO);
t°C 1°C t=°C t°C
- Cl. H.0 Bal(OH), . 2 -
13. C ——é—} X, ——F——> X, - BalOH), X3 L CO,
f (=]
. . H,0 N N, _
18, Si—C 5 x, O x, —ME L,y 22 SN,
t e N t°C t°C
. b C : H ..
15, Naysio,  HCl x, —Cyx, M, x MO g,
t°C

JnemeHTsl V A rpynnsl.
Asot. Qocchop

CoCTaBbTe ypaBHEHWSA Peakuvi, C NOMOLLLIO0 KOTOPLIX MOXHO OCYLLECT-
BUTH CNeaylowmne npespaleHms.

1. CazN, = NH; —» NO — NO, -» NyO; — NaNO, — HNO,

8



2. HNO, — HNO; — NH,NO; - N,O — N, -> NH; > NaNH,

3. KNO; — HNO; -» Hg(NQ,), - NO, - HNO; — KNO, —

4. H,0 - H, — NHy — NH,Cl = NH;NO; - N,0 — N,

5. Ba —» RH{NHE}E — NH:; —* (HH,t}-‘;!COE —* [NH¢)2504 -
> NH,Cl - NF,NO,

6. P —» P,0; - H3PO, — NaH,PO, — Na,HPO, — Na,PC, —
—> :a_}{PO,‘]Q

7. Cas(PO,); » P — AIP - PH, —» H,PO, - Ca,(PO,), -
—¥ CH“ 121'10,'}2

8. P PCl, - PCly, —» H;PO, » K,HPO, — K;PO, - Ag,PO,

Cocrassre ypasHeHus peakumi, noadepure KoadhULMEHTE AN8 Cneayio-
LMK CXEM NPEBPALLUEHWA.

9. N » N7 NP L N L N
10. NP N N L N ;
11. 1-1‘+ﬁ — PU . P_:?' —3 i,+5 5 P

|j +.
s N

+3

Hanuwmre ypaeHeHus peacumi nonysenus X, X,, X; v Apyrux coenuiic-
HHUA, WCNONL3YS PeareqThl, YKA3aHHsIe B CXeMax NpeBpalleHuil Han
CTPEJIKOW.

12. N.)—ﬂ—.:l—} }I:l ____;h"l_[.)]_j... » Xg_il‘r_{?.,._.;. }:3 _E& NHNOE
ToEC
- s H. o
18. CulNO,),— 1€ x, B0 ,x, e , x  1°C ,No,
14 0O Ly MO . X, Hy0 ES—E‘EH}E
i

-» Ba 3': PD_i]il



15. PH, — 22 x, — MeCl_, x _ HsPO,
t°C
Mgl(OH
> X, —MeOM: Mo (pO,),

InemenTbl VI A rpynnsi.
Kucnopop. Cepa

CocTaBbTe ypasHeHUsi PEaKUMIA, C NOMOLWBID KOTOPLIX MOXHO OCYLLECT-
BUTL CReayloLMe NPEBPAaLLEHS,

KMnO; —» O, - H;0 - 0, - Na,0, -» H,0, — H,0
KCIO3 = O; - BaO, —» H,0, —» K;0, - KOH

FeS — HyS —» S — 50, - NaHSO; - Na,SO; — Na,SO,
H,50, — SO, — SO; — KHSO,; — K;S0; - KNO; —» O,
Cu — CuSO, - CuO — Cu(NO4); — CuS — CuSO, — CuCl,
HySO4 - S - Hy,S — PbS — 50, - S — AlS,

Hy50; - HyS - § — FeS — H,S - SO, —» KHSG,

SO3 —» Hy50, —» 50y — 5045 —» MgS0, - PbSO,; — PbO

@ N o g s 0 n =

CocrasbTe ypaBHeHus peaku i, nogdepure K0apdUUMeHTsl AN Chegyio-
LLKX CXEM NPEeBPALLEHWIA.

9. 0’ 50" 50?% 5007
10. S2 58" 58,80 5,57
11. 8" 552 58" 5, 8", g
Hanuwurte ypasHeHus peakuWin nonyyenus X, X,, X5 v Apyrux coeauHe-

HWIA, WCNONb3YA peareHTbl, yKasaHHble B CXemax NpeBpalleHnid Hag
CTPENKOMN.

12. OF, 129, x N ,x HO0 x  ream o

10



13 Al—> 5 x, 100y PO,y H0,
N toC
— PbSO,
( ¢ . =0 {.500
14. H.}S—'}j }X]—}L };}ig—'rr'---)xa .50, R
O KMna,

15. H,50, S LN X, ROk, L >

- - H,50,

» X} __E‘fi{:‘fg—} Bd50|

Inementu VI B, VII 6, VI B rpynn.
Xpom. Mapradeu. Xeneso

CocraBLTe ypasHeHWsi peakumii, C NoMO.LUbI0 KOTOPLIX MOXHO OCYU|ECT-
BWATL CIEAYIOWLVE NDEBDALEHHS .

1. Cr,O; > Cr - CrCly — COH)y — Nay|Cr(OH) | -
—r L:[EISU,I}i - [:T[{)} I}j —3 CFEO:J_

2. Cr — CrCly —» Cr(OH), — Cr(OH); - CrO(CH) —»
—> ':I’{NO;]\; —* Crﬂo.}

— Cr(OH), - CrF,

- :{M“O,1 = M.]D-;

5. KyMnOy - MnOy -» Mn —» MnSO, — Mr(OH), —
—» Nay|Mn(OH),] — MnCl,

6. Fe30; —» Fe — FeCly, — FelOH), -» FeO(OH) — Fe, O, — Fe

Il



7. FeS — FEEOH - FEE{504}3 —r FECIS —F FE(HO’}}S —
— Fe,O4 — NaFeO,

8. Fe,0; — Fe — FeCly - FeCly — FeO(OH) -» Fe,0y —
- KyFeO,

CocraesTe ypaBHeHus peakumin, noabepure koabduumneHTs 4na cneayio-
LUKX CXeM NpPeBpaLLeHuit.

90 rt e oo ol o or?
10. erf'"1 — Mn.':l — E"v'ln+2 —> J"-r'm;'rir - Mnm

11. FE+3 -y 'FIE3+E - l-‘eD —» F‘e+E —3 Fe+3

Hanuwure ypagHeHua peakumd nonydexus X, X;, X5 U Apyrux coeguHe-
HWWA, WCNONL3YR pPearéHTbl, yKadaHHblie B Cxemax npespalieHni Hap
CTPENKOA.

12. K,CrO, —122% , x My KOW

> X, — KON, K [Cr(OH))
13. KMnO, —C 5 x, _MCL_, x _ NaOH

> Xy —H 120 (Ma(NH,)6)(OH),
14. Fe O, Al » X, He > Xo __KOH_,

te°C

- 13 _ KoHy, HNO, , FE{N03]3

15. FeCly SER X % Xy f2 - X3 —-C—?Ej FeCl,

teC

12



OPTAHUMECKAA XUMUA

Ocywectemte Npeopawicting NO CXCMamMm.

Yrnesogopoasi:
Nojy4YeHwe, CBOACTBA

- ) '
GH4 Ll 5 A Na » B NaOH
fiv CHEpm
o
r HCI > [ la
fow
. AfC) i,
N CH{""CHS _2—:' .r":l e e 5 ———— 4 4 —"—‘—'—:'
h iR hv
NaOH
p NeOH
cagm H .50,
CHy—CH,—CH, —22 , 2 Na0H
hv Crnpm
Ag., 0 :
> BB
NH .
CHy,—CH; —2 5 4 N R L N
hrv
% NaC
5B NaldH s
£
=Fif1 ] N 7 [
CH, 1500 °C_, o __ 21Ae(NH;LJ0H | o  2CH,Cl
M9 r
HgSO,

13



6. CH,—CH., — Bry A 2NeOH B Caxm.
2 2 Ha0 crnupm teC
LG B, g
H,350, feC
7. C.H, - Carm 4 CaHsC L BN
> teC AlCl FebBrg
g__ 1ol , p
r—19
NaOif H,0 H,S0
A ! xanphyran — a0. — A =3 » B E'_ LEEEN
1 .’!E!_{'.‘ﬂ J:IIE.I;;(}_; ! _C
B LD I
4"'."4-'.,' !’
9. C.H RELEEN A Bry B NeOH L R _E'Ti{l"__}
T H,50, teC crupm H, 5800,
" 4 NaOH
101 'H-C'-dHI_” — ‘q‘rrf? n'q —'_'(-;}—h‘ B ——"—ﬂ{ -
fiy v crupm
_y g Nodusepusagus - p
- . 2 N
1. CH, ——ts A—S2y p 200,
- fiy fow LT T
_2[CulNHg),JCI J 2CH;CE I KinGy E
H 50,
12 {.—1 ]]_._-'CI -'I"lrﬂ{;rH . ‘4 H?G E - 1’14’2(}3, ..;L'PIG
- 44D I ol ra .
- criupm H PO, 425 °C
> B i H,0 gam., t °C
_ MoAUMEpU3aHUs | o

14



— HC! i NOAUMEPUIAYLA E

"
rd

CCeHg —2H2 ypCe g NeOH o HKMRO, |
wam., { °C t°C crupm H, 50,
O _ENL A _L E_EEEL_} B__.imio"'_,}
576 h,sq, FeCl, Na H,S0,

. OyTtaHog-1 _A OyTeH-1 b5, Z-xnopGyTan — b,

-» GyTen-2 —Le- OyTanamon-2,3

. OyTaH _ A, yan —B X10p3TaH — B,
— |, l-auxnoparax I auermaen — 2,

—» MOHOALUETHICHH cepeﬁpa —E—} MporyH
. CH,COONa — 4 CH; —2— C,H, — 8

— Celg — 1> CeHsNOy — A smema-CgH(NO,),

—» HC=C—CH=CH, —{— CH,=C —CH=CH, -
I
Cl

—A, [u—CHrc =CH—CH2—J
!

|
C



21.

22.

23.

24.

nporand A, 2-6pomnponas _b
— 2, 3-IUMeTHAGY TaH 8, 2-GpoM-2, 3-1HMEeTHIIYTaH —>

i .
_r, TeTpPaMeTHAITHIEH _4a aponanoH-2 (aueToH)

i} a

unraorexcan —-—y CHg —2— CgH:CHy ————
r S '
— 1-6pom-1-pennnsran ———— C;H,CH=CH, A,

CgHg —2—> CgH;CH(CH;), —2—
— CeHsCBr(CH,), —F— CHC=CH, —L— C;H.COOH

CHj
. A . 5 . B
Syren-l ————= 1,2-ambpombyTtan ———> OyTHH-] —=—>
— ITHAALRTHACHH cepeOpa L newrun-2 — 4,

— [NEeHTANDH-3

CH,=CH—CH; —2— CH,=CH—CH,Cl —£—
- CH,=CH—CH,—CH,—CH=CH, —&,
- CH;—CH—CH,—CH,—CH—CH, ——

|
OH OH

- CH;—CH=CH~CH=CH—CH, —%—
— CH;—CH—CH=CH—CH—CH,

| |
Br Br



25. CEHE _ﬂ_} CEHﬁ '—"'é""—'} CEHECQHEI —B—)
—» napa-BrC;H,C,Hs L, napa-BrCgH,COOH
26. 1-xmopnponan — 2MUENIERUE A npucocdunenue
IAMEWPHUE .  OMIENIEHUE
— b » B » C*}Hq
27. wzobyran — JGHEWERNE , 4 OMIEnAenue
28. C,H, — foMewenue o Na g samemenue
— B OTMERACHEE |, o okucaedue g1
MAZKOE
29, A __<udpamayus g decudpamayua
y B .0 1pucoedunERUe Ia OMUENACHUE
Ny npucoedineRue y 2+?—uufﬁpumnponau
30. A - MpucoeduHeR e y [ Omuentenue
> B . fpucoedunente , oH CHQO
31, A __Jarewenue | n OMUENACHIE | cudpamayusn
- r“deeuﬂpa@ma y I MOALMEDUIAINA
dezud pupoaaHue
—};{“‘“CHE_CH:CH_CHE_}H
32. CH, —_nugoaus . 4 MPUMEPUIAYUR
© 1500 °C
5 F MEMUAUPOBANLE 13 OKUCAEHUE | ©
b Aprwreea

17



33. C¢H,, Griuenaenie . 4 aiKuaLposanue

: 4

FAMELERLE OMidelaenne
— b5 = » B 4

L3
paduratcHoe

— [ —-lpuccedunenie ., g omuyeniense , ¢ p C=CH

34. CHyCH,COONgz — 9erapbokcuauposanue

am nAEHUE o RAEHUE
> A e s uge

3 B MPUMEPUIAHUR y I GOCCMAHOGBAECHAE ﬂ

r

35. #-C4H,, Epomuposanue | n _ deeudpobpomuposanue

sudpamanun de2ud pamayu s
— b e —CEEERE
—y [ ___OKucaenue N ﬂ

WECMKGe

CnupTsi, heHonb;
nony4yeHue, cBOMGCTBA

OcyujecTeure npespawerus no cxemMam.

1. CH,CH, f"f yA N p. Bn g 0
v hv te°C

v

L
"

21— o tec

Ags0 4 2CH;Cl ., H0 |

NH, HgS0,

2. C,H,

Hy, xkam. r H;80,
t>160°C

18



KOH KOH

CH,;CHCH,CH, » A > B ,
Criupim crpm
CH,
A
> B %
\ra_;t:'f_?j
. CH,CH,CH,Br —A¢OH g H3S0, g KMnOy |
aeduuid p-p [ °C NayCOy
—3 K .@(_G{Jl" I
iponamon? — 2,4 Ne g Be g By |
hove hv
L NeOH g
goilHENL p-p
CH,=CH—CH, —&2_, 4 NaOK g H0, |
S00 °C sodusd p-p Kam.
—y B CH‘GH}E- » r
CHyCH=CH, — 1291170,
t°C
_ehpena
— A HCJ;'MUE
" H,S0
. CHyCHCH,CH,OH — 22, g M0 g Na

| t > 160 °C H,S0,

CH,
— B —Efﬁgf—} r

19



10.

11.

12.

13.

14.

15.

20

bpoxcenue HCI Na
CeH,,0 » A » B >

—}B B.l"g s I NaQH }‘ﬂ HzSG,; y F
hv sodHbl p-p f<140°C
H,0 H,, kam. CH;COOH
C,H, = A 2 » b : » B
Hg50,
Cl NaOH CH;Cl
CeHg ——2 5 o NaOH_, p_ NaOH , g d
FeCl 4 xam.
H,80 NaOH NaOH
CgHg L5 A 2 » B ——
t=C
3B
(H,0)
CqH, 0 H.50
C‘EHE 3.8 » A 2 > b ket |
H, S0, xkam., 110-130 °C H,0
3 HONO
{ B 2oy y/i
._..ig._’.f.ﬂ'...; E
Cl
AICl, hv H,0
K.Cry0O
- B gy y I
H:_}SG‘
H,50 2NaOH NaOH
CeHsOH —22%4 ., A aO0f_, B )
{=20°C t°C
> B 2%
H,0



17.

18.

19.

20.

CH;CH=CH, —A CH;CHCH; —2—
|
Br

—» CH3CHCH; —-2— CH,CCH;
| I

OH O
O
ﬁ?f‘( A o
CHECHQC\‘ —_— CHECHECHEOH ——}
H

— CH;CH=CH, —£— CH,CHBrCH,Br —'—»

— CH;CH—CH, —%— CH,CH—CH,
1 t I |
CH OH Cl Ci

3
» NeHTaHoa-2 —"I—}

b
HeHTadod-1 —-——‘:L—ar eHTEH-]1 —

F A
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B = mayon " = 6eH30HHAR KHCACTA
N
33 { ] wam., II @] _,_E.H_;l'_'.'."_.dh"_'!_; .
— -H.0 - HC!
UM KIOTCRC Al Gedason
CoHg CHBI—CH;
@ fir, @ NaCH. cnupm
.-.} - __ﬁ‘—), _____ —},
Nyt t e g HAr
6 — zTradeHaIn £ = 1-opom-L-theHHasTdan
_~_ _CH=CH, -~ _CHBr—CH,Br
O (@ P
...}. _—} e
crupm
(" — crupon (sunuaberson) A = 1,2-nucpon-1-thenunstan
. C=CH
_} @
(peHHNaLerHaeH
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34.

35.

! ar” a
CH,CH,COONa — N9, oy oy, sam.fC

—NﬂaClﬂj _HE
MPOTAHMAT HATPMA B .4 = 3T&H

. CH;.:CHE sgam., 50 5> CH=CH — (awm

. ~-H, 1°c
£ = 3ITHIeH B = auvervnen
i , .
s @ J;Hth'ﬂﬂr. N U {CEHIE}
gt e
I — GeHzcn A — uHknorekceH
- - . Bry. hv
GyTan ~ b A — 2-Bpombyran
NaOH | tnupm . . H 0
— s CHyCH=CHCH, ——*——
_HBr H,S0,
b — Byten-2
. H,80, .
— CHyCHCH, CH ——=— CII;CI1=CHCHj; —
-H, '
é}H ‘ I = dyren-2
B = dyranoa-2
KMnQ
— == 5 9CH,COOH
Hzér'l.'.-’_f

M — yxcycnas kueaora

CnupTel, peHons: nonyseHue, CBOACTEA

1.

A = CoHgbry B = CyHyg;
B = CH,CHBrCH,CH, (2-6pomGyTan);

47



48

I' = CH4CHCH,CH, (6yTanon-2);

|
OH

[l — CH3CHCH, CH; (2-6yranoasT watpus);

1
ONa

E - CH;CCH,CH; (6ytanon-2)

!
0

A - AgC=CAg (anauernienus cepedpa)l;

b — CHy;C=CCHj; (6yrun-2); B - CH;CCH,CH, (6vranon-2);
I
0

"= CH;CHOHCH,CH, (Gyranon-2);

/1 = CH3CH=CHCH, (6yren-2)

. A - CH3CHCH=CH, (3-wertuadyTten-1);

|
CH,

b — CH4C HCHCH; (2-fon-3-metuadyran);
|
CH, 1

B - CH3—'f|: =CH—CHj (2-Metnanbyren-2);
CH,

OH OH
o
I' = CH;—C— CHCH; (2-merun6yranguoas-2,3)
|
CH,



4. A - CH,CH,CH,OH (nponanon-1);
5 — CII;Cl=CII, (nponen);

B — CH,—CH —CH, (nponanauoa-1,2};
| |

OH OH
H
|
r-CE;—CH—0 0O—CH-—CH,; (l,2-nponananonar
N MeIH)
Cu
:?I "‘K

[
H

5. A — CH,CHCH, (2 xaopnponau);
4
5 (CH;3),CH—CH(CHj), (2,3-numetnnéyran);
B — (CH,),CBr—CH(CH,), (2-6pom-2,3-numeTnalyTan);
" = (CH3),CBr —CBr(CH;),y (2,3-antpom-2,3-mumernnGy ran),

71 = (CH,4},C—C(CH,), (2.3-aumeTrundyrannnoa-2,3)
|
OH OH

6. A~ CH,=CH—CH,CI (annraxnopunl;
R = CH,=CH—CH,0OH (anaunoewit cnupr);
B — CH,OH—CHOH—CH,OH (rnuuepau);

19



H

\
r-H,C—0 O—CH,; (rauuepat meau)
NV

Cu

?‘
HC -0 0O—CH

\

H
H,C—OH HO—CH,

A - CH,;CHCH; (nponanon-2);
on

b — CH3;CHONa (2-nponastonst narpus);
&,

B — CH;CHOCHCHj, (auusonponunossit adup);

|
CH, CH,

I' = CH;CHONO, (uzonponuauurpat wiu usonponu-

| NOBHIA 3HP a30THOH KHCJOTHI)
CHj

. A — CH;CHCH==CH, (3-metnatyren-1);
|
CH,

OH

1
5 — CH3;CHCHCHj (3-meTua6yranon-2);

|
CH,



10.

11.

ONa

|
B8 — CH;CHCHCH;4 {3-MeTHA-2-0yTaHONAT Ha'rpﬂﬂ];

|
CH,

0C,H,
|
I - CH,;CHCHCHj; (2-verun-3-sTokcnGyran)

CH,

A — C,H:OH (stamon); B = C,H;Cl (xa0patan);
B — C H,, (6yran); I — CH;CHBrCH,CH; (2-6pombyran);
A — CH,CHCH,CH, (6vranoa-2);

LLIH

E — CHyCH,CH— O—CHCH,CH; (auBroptytinossiit agup
| Han 2-s1op. GyTokcHByTAan)

A — CH3;CHO (auereabrerna); 6 — CH3CH,OH (sTanon);
O
s
B — CH;—C, (aTvsaueTar, 3THA3TAHOAT,

i A KCYCHOH
OC,H, 2THioBHI amp yKey KHCAOTH)
A — C,HCl (xaop6enson); 5 — CyHsOH (denon);

B — C;H:ONa (deHonsat narpua);

I = C,H;OCH; (MeTHadenunosbiit stpHp, aHu30u)

al



12. A = CgH5SO3H (6ensoncyaspokuciora):
b — CgH;S0;Na (€enzoncyasgponar Harpus);
B — CgH;0H (denon);
OH

Br /J\

,Y,,Er
I - O ' (2,4,6-rpuspomdenon)

Br

13. A = CHsCH— CH, (nsonponuatenzon, kymon):
|

CH,

0O—O—H
|

b = CgHsC.—CHy  (ruapenepokena kymona):

CH,

B = CgHgOH (gpenoa); I = CH3L CH; (nponaton-2, anetor):
I

O
OH
O;N NO,
4 - O (2,4,6-rpuinTpodenon,
THKPHHORAR KUCAOTA);
NO,

E - CH3CHCH, (nponanon-2)

OH
52



14. A - C;H:CH; (roayon);

15.

16.

17.

B — C4H;CH,Cl (6ensua xnopua, xaopMeTHiGenson);

B — C4H;CH,OH (GeH3unoBbIf CIHPT, FTHAPOKCHMETHIGEH30.);

O
r- CEH;,Ci (Gersanbaersa)
H
OH
SO;H
A~ (o-peHoncynbporucaoTa);
ONa
SO;Na
5 - (o-heHoaaT-cynbdonaT HaTpus);
ONa
OH
B - (o-ruppokcrdeHonaT HATPHs);
OH
OH

(0-aMruapoKcHGeH30/1, MHPOKATEXHH )

o

A = H,, kar., 1°C; B — HySO,, f > 160°C; B — Bry;
I — 2NaOH (H,0); 4 - 2PCl;

53



18.

19.

20.

21.

22.

23,

24.

29,

26.

54

A - H,80,, t > 160°C; B — 4,0, H,S0,; B - HC
I - NEDH1 CQHS‘OH; ,a'lr;'r - KMnOd, NEQEOE

A - ]-.[20, HgSDd, S - HE‘ KAaT., fﬂc, B = AIEOJF ZHO
t°C; [ — Hy, war, p; A - H,0, H;SO,; E - CuO, ¢ °C

-"q. - [_12504. I > 15[} EC. E - HEU HQSOQ, B - HQEOq,
t > 160°C; I — KMnO,, Na,COy [ — 2PCl, (2HCI)

A = Cly, 500 °C; b — NaOH (H,0); B - Cly;
I = NaOH (H,0); J — 3HNO,

A—=0,, Ag, t°C; Bb—- H,O; B- Cu(OH),
A = Clg, FeCly; b — NaOH, kar., t°C; B - FoCly

A=-1500°C; b= Cakr.,1°C: B - H,50, (ko )
"= NaOH; /4 — NaOH. t°C; FE — NaOH [HEU]

A - Cly (CCly); B — NaOH, xar., 1 °C; B - KMnO,

Cly, hv . .
CH,CH, 2 v CH;CH,C - KOH , enupm ,
So—HCL 2 e
A — 3ran b — xnopaTan
KO
H .
— CH,=CH, __?G_} CH,CH,OH — Cul CEHCI,/
H, 50, o .
B — atuaen I — s~anon H

ALUETANIBISTHIT



Bry, v KOH

27. CH.CH,CH, » CH,CHCHy ———
— i 8r I CTLUET

A - nponau Br

b — 2-Bpomnpona

- CH,CH=CH, — 225 CH,CHCH, — Ne0H (#;0)

| | —~2Nafir
B — nponen Br Br

I = 1,2-pubpomriponad

—- CH;—CH —CH,

| |
OH OH

nponavamoa-1. 2

28. 1) C,H, — " cu,cHcnen, —NeOH0)
1 —NaBr

Dyren-|
Br

A — 2-GpoMOyTaH

Eal

5 CH,CH,CHCH, — 2250, cHy,cH=CHCH, — 272,
’ 1> 160°C
OH B — oyted-2
L — 6yranon-2
> CH,CH—CHCH, —2fLemnm oy c=ccH, -
S _2HBr
Br RBr A = ByTin
[ = 2. 3-nubpombyTan
MO, cH,—C —CH,CH,
HgS0, I
0
Gy TAHOH-2
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29.

b6

6) CyHg —2% 5 CH,CH,CHCH, — 8",
HgSO, ~H,0
OyTen-2 OH
A — Byranon-2
— CH,CH,CHCH, ”@azwm>(mgﬁzcmnha
~HBr
Br B — Gyten
L — 2-6pombyTan
— 2B, CH,CH,CBr,CH, —2K9% _, oy c=cch, -
= 2 2-puGpombytan e M = 6yTun-2
22, CHy—C —CH,CH,
0
ByraHou-2
CH,
BrCH,CH,CH,Br — 20"t e . — Loy
| .3-ambpomnponan ZnBry 2t 12 -
A = uMknonponan
Cl OH
A NaOH (H,0) A [0/
—> ——— = —
-NaCl
b = xaopuukno- B - uuknonponavoa

nponasd

- HO—C— CH,—C—OH
I I
0 0

[ — nmponaHaHoBas KMCAOTA



Cly.h NaOH (H,0
80. CH,CH; —*~— CH;CH,CI 20)
- HClI
A = srau b = xnopaTtau
N
~» CH4CH,OH — -, CH,CH,0ONa — “27s¢L
3 322
_!—!j . - .'.‘-'rﬂ'Cf
B — 3TaHon " — 3THNAT HATpHA
AHITHAOBLIA 3QHp
Cl
- Cly.h NaOH,
31. CgH,y —* M a cnupm
~HCl - HC!
I.I,HK.:'TCI'- A
reKeal = XJOPLUHKAOTeKcaH
fo/
—F —:r —_
H,S0,
— UMKJNOreKkcex ~ UHKAOTeKCAHO UHKJIOTEKCAHOH
OH
. Cly, Fell HNO
39 (-'BHE _ Lbp rELER CGH Cl — NaOH S NG
- HClI kam., { °C
A — BGeHzon 5 — xaopberson
B - {enon
OH OH
NO,
— +
NO, O-HHTPOeHO

r-HUTpodeHo

a7



33. CgH,

34.

35.

o8

CH4CI, AlCI
J 3 > CGH:CHS Tm——
- fC) B - HL!
A — Tonyon

> CeHsCH,CI __ﬁ:g_%, CeH-CH,OH

'L‘fz, hiv
Y

b - Bensuaxaopun B - Genaunobuil cnupt
(xzopmeTHnberzon) (rHApokcHMeTHAGEH30)
B, CHyCH,CH,Br —Na0H (H0)

A = 1-6pomnponan ~Nabr
/KO

— CH,CH,CH,0H — £4C_, CHyCH,C

toC
H
H,50
CeHg ——22% , ¢ 1.50,H —NeOH_,

-H,0
A — Genzon-
CYABPOKHLNUTE

—¥ CEHESDENE NHDHLJ °c > CEHEDL —

-Na,50
b — Gensoncynp- e B — penon

pOHAT HATPHA

OH
Br Br

> O

Br
' = 2,4,6-rpubpomtenon

38r,
SEE



Anbaeruiibl, KeTOHb!, KapPOOHOBbLIE KUCNOTHI,
CNoxHbie 3upkl: Nony4eHue, CBOHCTBA

1. A - CyH;Cl; b - CHy=CH,; B — CH,;CH,OH (31anoa);
,:F’O
r- CH3C\ (aTanans);
H

A — CH3;COOH (sranoBas kucaota, yKeycHnas Kucaota)

O
V.
0 H
4
r- CHHC\ (sTunstanoar, stunauerar);
OC,Hg

A — CH3;COONa (auerar natpus) + £ — C,H-OH (31anoa)

3. A - CHsCl; b = CH;MgCl (sTuamarnuiixnopun);
B - CH;CH,CH,OMgCl (nponanoast maruuiixaopuan);
[ = CH,;CH,CH,OH (nponanoa-1);
O
: 4
J - LHSCHEC\ (nponawnans);
H
E — CH;CH,COOH (nponanosas kncaora);

O
4

\
OMgBr

5 ~ CH,CH,COOH:

4. A - CyH.C (nponanoarmarnuit6pomMu);



O
V4

B - C2H5C\ (Maonponnanponatcar,

OCH(CH,), H30NpOnHanponyon T),

I" = CH3CH,COONa (nponanoat Harpus) +

A = CH3CHCH; (nponanoa-2, wsonponanoesiii cnupt)
[

OH

OH
O |
V4 .
5. A - CQHE; b - CH3C\ . B - CHaﬁ—“DL]'IJ
H

H

(1-meTokeunosnyauerans
aleTanbieruia)

O
4
6. A-CH, b- HC\ (MeTanamb, Gopvanbieru);
OH H
CH,OH
B - (o-ruapoxcumeTHatenoa),
OH
r- (n-ruapokcumertundenon);
CH,OH

60
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- '©CH9©' (bDC)



10.

A — HCOONa (copmuar HaTpHs, MeTaHOAT HATPHs);
5 — HCOOH (mypaBbuHas KMCA0Ta, MeTaHOBAs KUCJIOTA);
B - H,CO; — CO, + Hy,O
O
A - CHOH; b5- CH3C’{{ :

N
H

B - CH,COOH; I - CH,;COONa;

J — CH;COOCH; (MeTnaauerar, MeTHJIITaHOAT)

A - CH,CHCH, (2-6pomnponaH);

|
Br

B — CH;CHCH; (nponanos-2, H30nponuiossiit criupt);

OH

B — CH;CCH; (nponaHoH-2, {HMeTHIKETOH, aUeTOH);

O

OH
|

I' = CHy;—C—0OC,Hjg (aToxennonyauerans auetoHa)

|
CH,

A - CH3CHCH; (2-6pomnponan);
|
Br

6 - CH;—CH—C=N (2-MeTHANPONAHHMTPHI,
| HUTPHJ H30MACAAHOH KHCOTHI);

CH,

61



B — CH,CHCOOH (2-meTusnponanosas kucnora,
| H30MACSHAA KHC0TA);

CH,4
O
. 74
r- (_,H3CH—C\ (M3onponun-2-metHanponanoar,
| OCH—CH, H30NpONHI0BEIA 3(Hp H3OMAaC-
CH;, f 3 ISHOM KUCAOTEI);
CH,q

/l — CH;CHCOONa (2-meTuanponadoat watpus) +

|
CH,

E — CH,CHCHj, (nponanoa-2)

OH
O
4
11. A - CH_;CHQC\ (nponauans);
H
b — CH;CH,COOH (nponaxopas kucnora,
NPONMOHOBas KHcaoTa);
B — CH;CHCOOH (2-xnopnponanosaa kucaora);
i
Cl
I' = CH3CHCOOH (2-ruapokcHnponatosas KHe/aoTa)
|
OH
0O
4
12. A - CHac\ ;b — CH;COOH;
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13.

14.

B = CHyCOOH (xsiopyxcycHas KucnoTta);

|
Cl

I — C4H;OCH,COOH (thenokenykeycnan kucaora)

A - CgH;CH— CH,; (uzonponundenson, kymod);
CH,

b — C;H;COOH (GeHzoitnas kucaoTa);

COOH
|
B - (M-OpOMOEH30HHZA KHCHOTE);
Br
COOH
- (s-3TOKRCHBEH3OMHAT KHCTOTA)
OC,H

A~ CgHsCoH, {3THnGEH30);
5 — C4H;CHCHy (1-Gpom-1-thenunaran);
|
Er
B - C H;CBr,CH, (1, 1-autpon-1-benunaran);

I = CgHg—C —CH; (mMetundennikeron)

)

l
O

63



15.

16.

17.

18.

19.

20.

21.

22,

23.

64

O
%
\ ¥

H

I' = (CH3C00),Ca (auerat kaasuus);

A = CH3;CCH; (aueton)

]
0

A = Cly, hv; B — NaOH (H,0); B - CuO, ¢ °C:
I' — [Ag(NH,),JOH us6mrox

A = Bry, Avi B — NaOH, cnupr; B - H,0, H,S0,;
I'= CuO, t°C; [ - CH,0H

A = NaOH (H,0); B - CuQ, t°C. B - Cu(OH),, ¢ °C;
I"=Cly, t°C; [ - NaOH, cnupr

A = Bry, hv; 5 = NaOH, cnupr; B - KMnO,, H,SO,;
I'= CyH;0H, H,S0,, 1 °C; [ - NaOH (H,0)

A = PClg; B — 2NaOH, cnupt; B - NaNH,;

- CH&CI, ﬂ - HEO* HgS(qu, E = Hg, NI

A = Bry, hv; B — Mg, s¢up; B - CO,; I - H,0 (H):

A - Hy,0: b -KMnO,, H,0; B - 2KOH: [ - 2CH,0H,

H?SOM t DC,' ﬂ - QNHOH [HEO}, E — CE]CIQ

A= KCN; B -2H)0; B - Bry, hv; I — NaOH, CITHPT;
A — CH,0H, HySOy; E - f°C, NoOJUMePH3aLH



24. A - I{lﬂan, H?SD'U 5 - KP&”GHIJ HESO4' B =i DC;
I = 2CH,0H, H,S0,,  °C

25. A - Cly, FeCly; B - NaOH, kar; B - NaOH;

O
Vs
'=CO,y, 1°C; 4~ CHBC\T , t°C
0
CH CKr
-13
AN
0
26. CH,CC 3—-53"'“ » CH;CHCH, 150,
I | t > 160°C
O OH

A = nponauon-2

.Kﬂ"fﬂ(}_f. ”I_? SG.;

- CH,=CH—CH » CH,COOH — £+,
2 3 3

-C0, fv
b5 — nponen B — ykcycuan
KKCaoTa
- CH,COOH — N9 ry cOOH
| .’f? 01 £E0 J
Cl OH
I = xAopyKeycHas A = rHAPCKCHYKCYCHAA KHCJOTA
KHEN0Td (raunkoaesan kucnoTa)
CH
27. CHCly — %0 Ne0H _ HeOONa stt
N —3N£CE£°( MMHC!
TPHXAOPMETAH A — dopmuar
(xnopodopm) HaTpH4
Ag(NH OH
~» HCOOCH, ——"—E—EF@ (NH,),CO, + CH,OH
5 = metuadopmuar e METaHOJI
(meTnaverarioar)



O
Ug N CHS{:HgCﬁ CufG‘H)q
PdCl, + CuCi, Y jep
A = nponex H

£ — nponanans

28. CH;CH=CH,

L%
v

NaOH , cnupm

> CHyCH,COOH — & CH,CHCOCH

hv | -NaCl, -H,0
B — nponaxosas Cl
KHCI0Ta I = 2-xnopnponaiosas
KHCAGTA

- CHy=CHCOOH — 2% ; CH, —CH,COOH

HySO; |
Jl = nponenoBan kucaoTa OH
(akpunosas kucnoTa) 3-THApOKCHNIpONaHoBasn
RHCANOTE
29. C,H, Bry, hv » C,HBr NaOH (H,0) R CEHFDH N
—HBr —NaBr.1 °C ’
A — 3Tan b — tpomatau B = 31anon
,;,O
Cul . / CulCH),, t°C
——Z 5 CHyC, —=—~ » CH;COOH —»
t°C \ —Cu,0
H
I = sranant A~ sranosan
KHCIO0T3
(CH ), CHCH ,0H ,;xo
L B Sl ALY
H,80,, t°C CH,C
—H,0 OCH,CH(CHj3),
E ~ u3o6yTHa3TaHOAaT
{306y THaaueTaT)
30. CH=CH — N, cH,—cH—c=N 210 #C_,
_.lﬁI'IHq'[:-{
A — auernaeH 5 — rponeHHHTpPHA

(HuTpHA akpHiOBOA KHCNOTH)

66
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— CH,=CH-—COOH

CHEDH.H?Eg.!nE

B - ApONeHOBdA KHCAOTd
(axpunosasn kucaora)

> CH;==CH—COQCHj

[" — MeTHANpONexoaT

~H,0

ROALME PUIALNA

'
Ed

(meTHNakpuaar)
—+(—CHf*CH——
|
COOCH; /.
NOJMMETHAAK[HIET
- 2H .0
31. CaCy ——*+— CH=CH — CH3COOH
~Ce(OH), cam
A = auetHiex
5 CH.—CH NOAUMEDLITYH A
y=
|
OC CH,
I
O
£ — sMHMaaLerar
HH;)C". i

- [-‘CHQ_(:H _
|
OCOCH; /y

NOIMEMHWIALETAT

-nCH3COOH

HO—OH

» [—CHQ—CH _}
I
OH

8 = NOJAHBHHHAOBHH
CHHPT

32, CH,=CH—CH,0H

AJMHAOBHH CIHPT

» CH,—CH—CH,y —
| | |
OH OH OH

A — tauuepuH

67



33.

68

ﬁEﬂfﬁEDGH, HESO.-;.J-’ DC - ||

O
I
Hz'l: —_— 0—' C - Ci?HSEl
!

-3H,0

[-.I.?C —O— C - C!?HEE
I
O

b — tpucTeapuk

CH,OH—CHOH—CH,0H
INaOH B — AN PHH Calll; .

- EC |TH35CODN3

- cTeapart HaTpHA

CTedpar KaJbUMA

CHLCI, ANCT . Cla hiv
! SN CgHgCHy ——
- HC! - HC!
A — Tonyoa
(veTunbenson)

Cekg

! . 0, H, 80
- CgH;CH,CI __NaOH |, CgHsCH,OH _ KMnO, H,80, |

~Nall ~MnS0,. -K;80,, -CO,
b — Gensnaxacpua B — DeH3HADBLH CIHpT
(xnopMeTHaBenson) (rapokcumeTHABEH300)

> CgH;COOH —29_, € 11, cOONa —NaOH.1°C_ ¢ 4y

=H,0 ~Na,CO,
I' — beH3oluas KucaoTa M = Gensoar
(GensonkaploHosas KHeaoTa) HATPHA



o
W

cHel Aty
=l Hyo N
34. CgHg — » CgH CCHy, —————
—-HCl “
O
A = METHA(EHHAKETOH
(auetodieron)

KMnOy, H,S0,

| —HED —1'1"1”59{, —K:;SGJ. —CU?
OH ( B — ctupon
bH = l-dpeHunstanon-1 BHHH.IGRH30.1)
COOH
. HNQ;, H, 80 o H O
— CgHzCOOH ———=220 CLH
~H,0 - HCI
[ — OeHlonHan NQ,
KHC10Ta M = s-nutpcbensoiinan
. KHCOTA
COOC,H;
_:,,
NO,

3THA-M-HUTpoOeH30aT
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