PetuieHme ynpaKHeHHH K yueGHURY
I.EPyasutiea, &.[. denbamana




TJIABA I

§ 2.

Ne 4.C.H,,

§ 3.

N 2.0u H
Ne 3.H, S—S — nepexpriBanue;
I, P—P — nepexprisaune

HCI S—P — mnepekpsiBaHue
H,0 S—P — nepexkpniBaHue
TJIABA 11
§§ 57
Ne 5.C.H

Ne 6.2) C,H,, C,H,, CH,
Ne 7.CH,; — metun

G,H, — atun

C,H, — mponun

U]
CH,—CH—CH,—CH,—CH,

I
CH,

CH,—CH,—CH—CH,—CH,

CH,
CH,—CH—CH—CH,
|
CH, CH,
CH,

CH,—CH—CH,—CH,
I

CH,
»e 10. CH,—CH,—CH,—CH,
@
?HZ—CH——CHZ—CH:,
CH, CH,

CH, CH,

CH,—CH,—CH—CH—CH—CH,—

C,H,

6

Ne 8.CH,—CH,—CH,—CH,—CH,—CH,

CHy — 6ynun
C,H,, — nentun
13 — TeKCun

H-TeKCaH

2-MeTHIIeHTaH

3-MeTUINEeHTAH

2,3-gumernndyras

2,2-puMetTHa0yTaH

H-GyTas
3-MeTHJITIeHTaH

CH, 3,5-aumerun-4-3Tun



Pewsenne ynpaxnenwi x ynolmuxy I. E Pyasuminca, ©.1. Gensastans i3 m

CH,—CH,—~CH—CH,—CH—CH,—CH, 3-MeTHJI-5-3THIreNTal
\
C,H, CH,
Ne 11, 2,2,4-TpHMeTHINIEHTaH
v H,C—C—CH,—CH—CH,
/\ l
CH, CH, CH,

Ne 13.  2) meran
No 14, 2) sran
Ne 15.  2) samermenus
Ne 17. CH,-CH, —** ,CH, =CH, +H,
(16) 1 2 3 ‘
N 20. C—>CH, »CH,Cl-CH, —>C,H.CI

1) C+2H,—>CH,

2) CH, +Cl, —==— CH,CI + HCl

t
3) 2CH,CI + 2Na — C,H, + 2NaCl

t
4) C,H, +Cl, > C,H,Cl + HCI

3anaun (cTp. 28)
Ne 1. Jawo: Pewenue:
C.P
i D, (CH,) = Gl 24 _, 5
D (C.H)—? M, (Bosg.) 29
'2013“- é I-; '? Maca 1 i1 raza — 3T0 ero UJOTHOCThb
m(1l n ) — ?
3tlg. =l/[_; p(C,H,) = 44 r/mMonb =1,96r/x
v, 22,4 n/moub
Omeem: a) nponal B 1,52 pasa TAxenee BO3-
nyxa; 6) 1 1 nponana umeer Maccy 1,96 r.

N 2. a) Jano: Pewenue:
V(C,Hg) =5 M3 5 M® T
V(CO,) — ? 2C,H, + 70, — 4CO, + 6H,0

[

06. 54 126
x = V(CO,) = T =10 M3
Omeem: V(CO,) = 10 m®.

6) Jano: Pewenue:
m(C,Hg) = 5 kr 0,114xMmons v—2?
V(CO,) — 2 2C,H,; + 70, — 4CO, + 6H,0
2 2 Monb 4 mMons
v(C,Hy) = 2 5 xr =0,167 xmons

M 30 kr/xmouss
v(CO,) = 0,167 xmous - 2 = 0,334 xmonb
V(CO,) =v -V, =0,334 kMonb - 22,4 M3/
kmonb = 7,47 m3

Omeem: V(CO,) = 7,47 m®.




N —2008-2014 rr,, (N?) — 2002-2007 rr.*

Ne 3. Hano:
V(CH,,)) = 67,2 m®

V(O,) — ?
V(eo3g.) — ?

Ne 4. Jawno:
m(CH,Cl) = 202 r

V(Cl,) — ?
m(Cly) — ?

Ne 5. Jawo:
V(raza) = 50 m3
#(CH,) = 90 %
o(C,Hg) =5 %
¢(CO,) =3 %
o(N,) =2 %

V(soanx.) — ?

Pewenue:
67.2mM3 V -2
2CH,, + 130, — 8CO, + 10H,0
206. 13 06.
67,213
2

V(0,) = =436,8 m*

¢(0,) = 21 % — B BO3AYXE.
V(0,) 436,8M°
®0,) 0,21
Omeem: V(O,) = 436,8 M3, V(Bosa.) = 2080 m3.

= 2080 m°.

V(Bosn.) =

Pewenue:
v—2 4 monp
CH, + Cl, » CH,CI + HC
1 monsn 1 Moap
202r

V(CH,Cly = = = 4 Mo
: M

" 50,5 r/moms
v(Cl,) = 4 mosn

V(Clz) = Vm -V =22,4 r/mons - 4 Mosb = 89,6 1
m(Cl,) =M - v="T1 r/monb - 4 Monb = 284 r.
Omsem: V(Cl,) = 89,6 x1; m(Cl,) = 284 r.

Pewenue:

CH, + 20, —» CO, + 2H,0

106. 2 06.

2C,H; + 70, —» 4CO, + 6H,0
206. 7 06.

€O, + 0,4

N,+0,5
V(CH,) = V(rasa) - ¢(CH,) = 50 m® - 0,9 = 45 M®
V(C,H,0=V(rasa)  ¢(C,Hg)=50 M>.0,05=2,5 Mm%,
ITo ypaBuenuio peakuuu (1): V,(0,) = 2V(CH,)
=45 .2 =90 m®
TIo ypaBHeHHIO peakuuu (2):
2,57
V,(0,) ==

2( 2) 2
V(0,) = V(O,) + V,(0,) = 90 + 8,75 = 98,75 m®
V(0,) 98,75 m°
©(0,) 0,21

=8,75 M

V(so3z.) = =470,24 M>.

*  Ne — Homepa 3ap2aHui n3 yuebHukoe 2008-2014 rr,, (N®) — Homepa 3aaaHui 13 yuebrmukos 2002-2007 rr.



Pemenne yRpaxHonuit X yusSmy [ E Pyasniuca, ©.T. Gonaamana 645 m

Ne 6. Jano: Pewenue:
w(C) = 81,82 % M=p-V_
p(CxHy) =1,964 r/n M(CIHy) =1,964 r/n - 22,4 r/Monb = 44 r/MOJb
_9 .
CH, —7? w(C) = Ar(C)-x ,
Mr(C,H,)
_w(C)-Mr(C,H)) 0,8182-44 _ 3
Ar(C) 12
A(8C)=36,44-36=8=>y=8
CH,—CH,—CH, nponas.
Omeem: C H,.
N 7. Qano: Pewenue:
m(CH)=8,6r CcH, + 0, CO, + H,0
m(CO,) = 26,4 r 26,4 T
m(H,0)=12,6 ¢ v(CO, )— =——" =0,6 Mo =
2 M 44 r/moxab
D(Bozz.) = 2,966 C) = 0.6
C,Hy— 7 = v(C) = 0,6 monn
vH0) =2 = 1280 49 vom = v(H) = 1,4 Moms

M 18 r/mons
x:y=v(C):v(H)=0,6:1,4=6:14=CH,,
M(CH, ) =12 -6 + 4 = 86 r/Monn
M(CxHy) = D(Bosx.) - M(so3x.) = 2,966 - 29 r/mons = 86 r/mMons =
CgH,, — uctunuaa dopmyna.
Omeem: CgH, ,, nzomepnr cM. B Ne 9.

§8
N 2.H,C—CH, HZC——(‘]H2 (|3H3
H,C—CH, H,C—CH—CH, CH
\/ /\
CH, H,C—CH—CH,
OHKJIOOERTAH METHJ‘IHHKJIOGYTGH 1,1-AMMeTHIOUKIONPONAH
Ne 4. ATKAHB ‘___ IUKJIOATKAHLE @ apeHbl

6 \ /

AHTraJIOreHIIPOM3BOAHBIE
YTJIeBOXOPOAOB
1) CH,—CH,—CH,—CH, — Hzcl:—?H2 +H,
H,C—CH,
2) H,C—CH, +H, —** ,CH,~ CH,” CH,” CH,~ CH,
[
H,C—CH
2 \/ 2

CH,



BG4 Ne —2008-2014rr, (N) — 2002-2007 rr. XA

3) CH, +Cl,—==— CH,Cl + HCl —=2— CH,Cl, + HC]

A

H,C CH
g 1] 2J°"°—>@+3H2
H,C CH,
N
CH,

S

H,C CH,
2@
HC_CH,

CH

2
6)  CH,

/\ +Br, ——Br- CH,- CH, - CH,_ Br
H,C—CH,
7) CH,—CH,—Br+Zn—*— H,C—CH, + ZnBr,

CH,—CH,—Br H,C—CH,

IIpakTHueckas pabora 1

KauecTBeHHOe ollpefesleHne yriepoaa, BOXOPOLA U XJI0Pa B OPraHHYecKHX
BEIIeCTBAX.
1. BesBogunlii cyabdpar megu (II) jgerxo mpucoesuHsieT BOAY, MpeBpamia-
ACk B KPMCTAJUIOTHAPAT cuHero nseta CuSO, - 5H,0.

ITO CBHAETENBLCTBYET O HAJIMUMY BOLOPOZA B UCCJIEJYEMOM BelllecTBe.
2. O cojepKaHWH yriepoja.
3. Menas. [ToaBasercs KpacHas OKpacKa.
4. C,;H,g + T0Cu0O ~ 23CO, + 24H,0 + 70Cu

CuS0, + 5H,0 = Cu80, - 5H,0

Ca(OH), + CO, = CaCO,! + H,0
5. [InaMa oKpamMBaeTCA B 3eJEHHIH [BET U3-3a OPHUCYTCTBHA XJOpa.

T'JIABA III
§§ 910

N 2.3) CH,,.

N 4.2) 5.

N 6.H,C=CH—CH,—CH,—CH, nenren-1
CH,—CH=CH—CH,—CH, nenren-2
CH2=('I‘—CH2—CH3 2-meTunGyren-1

CH,
CH,=CH—CH—CH,3-meTu16yTen-1

I
CH,



Petieune ynpaxueuni x yneSauxy I. E PyAauTuca, ©.[. densamans

CH;—C=CH-—CH, 2-mernnbyren-2

CH,
Ne 8.3) 2-metunbyren-1
Ne 9.1) 6yren-1
Ne 12. C,H, + 30, - 2CI, + 2H,0
2C4H, + 90, - 6CO, + 6H,0
CH,=CH, + Br, —» CIHZ—CTHZ
Br Br

CH,~CH—CH, - (;HF(%H_CH3
|

Br Br
CH,=CH, +[0]+ H,0 — 2%, ?Hz—([:H2

OH OH
N 13. CH,—CH—CH, + HBr — CHs“(]:H_CHa
(10)
Br
CH,=CH—CH,—CH, + HBr - CH3—(|)H——CH2—CH3
Br

3axaun

N1 a)
Hano: Pewenue:

2,783 monp v—212

C,H,OH — C,H, + H,0

V(coupra) = 160 ma
p(coupra) = 0,8 r/cm3

1 Mosb 1 Moab
V(C,H,) —? m(cnupra) = V(coupra) - p(cnupTra) =
m(C,H,) — ? =160 mn-0,8r/cM3 =160 M- 0,8 r/Mmn=128r
v(cnupra) = om_ _128r = 2,783 Monp
M 46 r/Moub

v(C,H,) = 2,783 mosn

V(C,H) =V _ - v=224r/mons - 2,783 mons = 62,33 &
m(C,H,) =M - v =28 r/mons - 2,783 mone = 77,9 .
Omeem: V(C,H,) = 62,33 n; m(C,H,) = 77,9 r.

Ne 2. Tano: Pewenue:

Am(p-pa) =T7r | 0,25 monn v—2
C,H, + Br » C,H,Br
— 21 o wet

";((C(?II-{I“)Br )? ? 1 moab 1 Moan

2 T Am(p-pa) = m(C,H,) =T r
v(C,H,) = m__T'r_ . 0,25 monb
M 28 r/monp

VICH,)=V_-v=224 n/mons - 0,25 mons = 5,6 a1



HE6As Ne —2008-2014 rr, (N&) — 2002-2007 rr. K

V(C,H Br,) = v(C,H,) = 0,25 moxns
m(C2H4Br2) =M v =188 r/moas - 0,25 monb = 47 r.
Omeem: V(C,H,) = 5,6 x1; m(C,H,Br,) = 47 r.

Ne 3. Jawo: Pewenue:
mnp(C2H4O) =126 kr v—2? 3,182 moap
w(noreps) — ? 2C,H, + 0, -» 2C,H,O
V(C2H4) _9? 2 Monb 2 MoJb
N=1-01=09, n="momn =l
mY»
m_(C,H,0) = -1—22 =140 xr
; 0,9
WCH,0)= B - 140K 569 kmoms

M 44 xr/monb
v(C,H,) = v(C,H,0) = 3,182 kmoab
V(C,H) =V, -v=22,4 m*/kmob - 3,182 KMoab =
=171,27 m8.
Omeem: V(C,H,) = 71,27 m3.

N 4. Jano: Pewenue:
V(C,Hg) = 50 n 501 V-—2?
V(Bo3g.) — ? 223315 +99_(;2 — 6CO, + 6H,0
00.

——2"_ = V(Boag.) = ———V(O2);
V(sozn.) [ (0]
. 225 n

V(Boazg.) = 0.21

]

=1071,43 x.

Omeem: V(sosn.) = 1071,42 a.

§§ 11-12
Ne 2.1) H,C= CH—CH=CH,
1 2 3
N 8.CH,—CH, - CH,—CH,—Cl - CH,=CH, —
9] 3 4 5
- CH,—CH,—OH — CH,=CH—CH=CH, —
S
- (—CH,—CH=CH—CH,—),
1) CH,—CH, + Cl, - CH,—CH,—Cl + HCI
2) CH,—CH,—Cl - CH,=CH, + HCl
3) CH,=CH, + H,0 - CH,—CH,—OH
4) 2CH,—CH,—OH — H,C=CH—CH=CH, + 2H,0 + H,
5) nH,C=CH—CH=CH, — (—H,C—CH=CH—CH,—),



Pewonne ynpa:neni x yuebuuky I E Pyaaumica, &.1. GansaMana 649 m

Ne 1. Jano:

m(2-meTunbyrana) =
180 T
n = 0,89

m(2-meTunGyrangu-
Ha) — ?

N 2, Jaro:

N
N
Ne
Ne

V(p-pa) = 800 xn
w(C,H,OH) = 96 %
p(p-pa) = 0,8 r/cm®

1
5
k 6.
9.

3agaum
Pewernue:
180 1 xT
H,C—CH—CH,—CH;—H,C=C—CH= CH,+2H,
|

CH, CH,
1 monp 1 mMonb
72 r/monb 68 r/mosnb
72r 68 r
m (2-meruabyTaguHa)= X = @7’;&{ =170 T
r
m. = -n=180T-0,89 =151,3 r.

Omeem m(2 metunbyragnesa) = 151,3 r.

Pewernue:
13,3565 kMonp v — ?
2C,H,0H — C,H, + 2H,0 + H,

2 Moms - 1 mons

(|

V(CHy) —? m(p-pa) = p(p-pa) - V(p-pa) = 0,8 r/cm® - 800 7 =
= 0,8 r/cm® - 800 000 cM® = 640 000 r = 640 xr
m(C,H,OH)=m(p-pa)-w(C,H,OH)=640xr-0,96=
= 614,4 xr
v(C,H,0H) = RO _ 6144 8r 5 5505,

M(C,H,OH) 46 xr/moinn
v(C,H,) = I—I;%M = 6,6783 kmonb
V(C,Hy =V, -v=22,4m*/kmons - 6,6783 xMonb=
- 149,59 M’
Omeem: V(C H,) = 149,59 m3.
§13
.3) C,H,; C,H;; CH,
. 2) Bponvmou Bonou
3) 1,1,2,2- 're'rpaﬁpomnponaﬂ
a) CaCO, —>CaC —>CH CH - CH,—C I(')I

1) CaCO,; — Ca0 + CO,
CaO + 3C - CaC, + CO
2) CaC, + 2H,0 - CH=CH + Ca(OH),

3) CH=CH+H,0—¥ ,CH, -C

20
~H



HE50 N — 2008-2014rr, (Ne) — 2002-2007 rr. jri ]

3agauu
Ne 1. [Jamo: Pewerue:
w(C) = 0,8889 M(C H )=D(sosn.)-M(soan.)=1, 862-29r/Monb=
D(Boag.)(CxHu) e =54 r/mom.
=1,862 Ar(C)-x w(C) Mr(C,H,)
w(C) = =>x= ;
CH, —? | Mr(C,H,) Ar(C)
=0—’§8—89—'—5—é=4,A(4C)=4 ©12=48,54-48=6=>y=6 CH,
12 "

HC=C—CH,—CH, 6yTus-1
H,C—C=C—CH, 6yrun-1
CHZ:CH—CH:CH2 6yraguen-1,3
Omeem: C H,.

Ne 2. Tano: Pewernue:
m(CaC,) = 51,2 &r 51,2 kr V-2
n(C,H,) = 0,84 CaC + 2H,0 - C,H, + Ca(OH),
1 1
V(CZHQ) —? 64 x};:fll?:obnb 22,5 :gi/olg:onb
64 kr 22,4 M®
. 22,4 m°
V.(C,H, ):M__M =17,92 »°

64 kr
v, (CH2)—V n=17,92 M- 0,84 = 15,05 m3.
Omeem: V(C,H,) = 15,05 m>.

Ne 3. Jawno: Pewenue:
V(up. rasa) 10032m% Vv_? Vv_2
== 1042 c™? 2CH, » C,H, + 3H,
¢(CH,) = 0,96 o6, T o8 &
V(C,H,) — ? V(CH,) = V(up. rasa) - ¢(CH,) = 1042 m® - 0,96 =
Vi) — 2 = 100,32 m?
2 100, 32 M° 3
V(CH,) = == = 500,16 x
V(H,) = L(”Si?. =1500,48 o’
Omeem: V(C,H,)=500,16 M3 V(H,)=1500,48 M.
Ne 4. Jano: Pewenue:
V(C,Hy) =1 M3 1 r—2
T — 2C H, + 110, > 8CO, + 6H,0
2 00. 11 06.
V(0,) =1'—211 =5,5m
V(0,) V(O,)
¢(0,) = ——*— = V(Boan.) = H
2 V(Bso3zn.) ¢(0,)

3
V(Bo3za.) = 2—52—5; =26,19 m°.

Omeem: V(so3nyxa) = 26,19 M3,




Pousenne yNpamuoeNun K yaeSanxy I. E PyasuTuca, @.1. densaMana 651 m

IIpakTuyeckan pabora 2 (1)

1.a) CH,OH ——CH, +H,0 ornen

6) Ilpu mponyckaHun sTHJIEHA uepe3 GPOMHYIO BOAY H PacTBOp Iep-
MaHTaHATA KaJIHA NPOMCXOAUT obeclBeYMBAHME PACTBODOB.

CH,=CH, + Br, —» CHZ—CIHZ

Br Br
CH, = CH, + [0} + H,0 —*®, CH,—CH,

|
OH OH
B) MaccoBas AO0JIA yryaepoaa B 3THJIEHE 6osbIie, ueM B MeTaHe
C,H, + 30, - 2CO, + 2H,0
2. OTunexn BCTyIl&aeT B PeAKIIKH 3aMelleHud, IOJINMEepH3annn.

TJIABA IV

§§ 14-15

Ne 1.C.H, @ GeH30

Ne 3.4) 12

Ne 4, 2) romonoramMu

Ne 5.3) Tpex coeanHeHUH

Ne 6.1) 1,2,4-rpuxsopbenson

Ne 8.1) xs10poM 7 830THOM KHUCJIOTOM

Ne 9. 2CH,—C,H, + 170, - 12C0, + 10H,0
®  2C,H,(CH,), + 170, - 12C0, + 10H,0

M 12. 8) CH, ——C,H, —2—CH, —~>CH,CI
1) 2CH, - C,H, + 3H,
2) 3C,H, - C.H,
4) CH, + Cl, - CH,Cl + HCl
6) CaCO, ——CaC,——C,H,——CH, —>C,H,Cl—>— G6yren
16

nukJI06yTaH
1) CaCO; —» CaOl + CO,
Ca0 + 3C —» CaC, + CO
2) CaC, + 2H,0 - C,H, + Ca(OH),
3) CH, + H, > C,H,
4) C,H, + HCl - C,H,Cl
4) 2C,H,Cl + 2Na —» C ,H,, + 2NaCl
CH—CH,—CH,—CH, - CH,=CH—CH,—CH, + H,
6) CH,—CH,—CH,—CH,; » H2(|3—CH2 + ZnBr,

H,C—CH,



N& — 2008-2014 rr,, (N2) — 2002-2007 rr,

1 2 3
B) CH,-CH,-CH, -CH,,

4).' UUKJIOTeKCaH

5 6
3 C,H, - C,H,NO,

1) CH, + Cl, - CH,Cl + HCl

2CH,CI + 2Na -» C,H, + 2NaCl

2) C,H, + Cl, - C,H,Cl + HCl

C,H,Cl + CH,Cl + 2Na — C,H, + 2NaCl
3) C,H, + Cl, - C,H,Cl + HCl

2C,H,Cl + 2Na - CH,, + 2NaCl

4) CH,—CH,—CH,—CH,—CH,—CH, -» _|

CH,
S

H,C CH
2 2

| +H,

H,C CH,
N

CH,

5) CH,—CH,—CH,—CH,—CH,—CH, - @+4H2

NO,
6) @+HN03 —»©/ +H,0

3amauu
N 1. Jano: Pewenue:
V(CHg) =1 n 880r V.2
p(CsH 0 = 0,88 r/cm?® 2C,H, + 150, —» 12CO, + 6H,0
9 2 mone 15 monb
V(zosa.) — 2 2-78r 15-22,4 1
m(CHO0=p -V=0,88r/cM®- 1=
= 0,88 r/cm® - 1000 cm® = 880 r
V(0,) = 880-15-22,4 ~1895,4 1
2-78
Visoon.) = Q) _ 189541 g 06 o,
©®0,) 0,20
(ecant cumMTaTh, YTO 0GHEMHEAA HOJIS KHCJIOPOAA
B Boszyxe 0,2 (20 %).
Omeem: V(Bo3x.) = 8476,9 .
Ne 2, [Tano: Pewenue:
B m(CGH4(CH3)2) = 0.1 monp v—2?
10,6 r 2C.H,(CH,), + 210, —» 16CO, + 10H,0 1)
m(p-pa) =80 r 2 Monn 16 monb
w(NaOH) = 10 % CO, + NaOH — Na,CO, + H,0 2)
m(s-sa) — ? CO, + NaOH - NaHCO, (3)
10,6 r
C,H,(CH =" =0,1
V(CH,(CH,),) 106 r/moub mMo®

m(NaOH) = m(p-pa) - w(NaOH)=80r -0,1=8r



Peiuenne ynpamuonui K yeoluuxy I. E. Pyasnmnca, @.1. GoenbaMana 653 m

v(NaOH) = m_ 8r =0, 2 moab.

M 40 r/MoJb
0,1-16

Tlo ypaBnenmio peakuuu (1) v(CO,) = =0, 2 Mob.

Takum o6pasom, v(NaOH) : v(CO,) = 0,2 : 0,1 =1 : 1. 310 cooTBETCTBYET
peaxnuu (3). 3uaunt, obpasyerca kucinas coab NaHCO,.

v(NaHCO,) = v(CO,) = 0,2 mons

m(NaHCO,) = M - v = 84 r/mons - 0,2 moss = 16,8 .

Omeem: m(NaHCO,) = 16,8 r.

Ne 3. Tawno: Pewenue:
@ V(C,H,) =13,44 n 0.6 Moy vy —?
m(CgHy) = 12 ¢ 3C,H, - CH,
2 3 MOoJb 1 Mons
= v 13,44 1
V(CH,) = — = =2 _ = 0,6 mo»
Vv 22,4 r/Mousb

v(C;H;) = 0,6 mous : 3 = 0,2 monb
m(C¢Hg)=M - v =78 r/mous - 0,2monb=15,6r

D 120 o 27 (77
n m, 15,6r V7T ).
Omeaem: n =77 %.

Ne 4. Jano: Pewenue:

@ m(CHg) =39r C;Hg + Br, > C;H,Br + HBr
v(Br,) = 1 moxs T mMons 1 Monn TMone 1 moan
m(uponyxTos peax- | v(CH,) =2 = 32T _ 0,5 mons.
oun) — ? M 78r/mons

Ilo ypasrenuio peaxnuu: v(C;H) : v(Br,) =1 : 1 = 6poM HaxoauTcs B

u30BITKE.

v(CH,Br) = v(HBr) = v(C;Hy) = 0,5 monb

m(CH.Br) = M - v = 157 r/moxs - 0,5 monb = 78,5 r

m(HBr) =M - v = 81 r/mosp - 0,5 mosb = 40,5 1

v(npopear. Br,) = 0,5 moib

v(oct. Br,) =1 - 0,5 = 0,5 moss

m(oct. Br,) = M - v = 160 r/mone - 0,5 moxs = 80 r.

Omeem: m(C;H,Br) = 78,5 r, m(HBr) = 40,5 r, m(Br,) = 80 r.

IFJTABA V

§§ 16-19

Ne 4.a) CH, » C,H,
@  2CH, - C,H, + 3H,
6) C,H, » (—CH,—C=CH—CH,—),
|

Cl
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Ne
12

Ne
U]

Ne
(2

C,H, + 2H, » C,H,

C,H, + Cl, - C,H,Cl + HCl

2C,H,Cl + 2Na — C,H,, + 2NaCl

CH,, + Cl, » C,H,Cl + HCl
CHS—(‘IH—CHZ—CHs - CHZ:(|J—CH=CH2 + 2H,

Cl Cl
nCH,~C—CH=CH, - (—CH,—C=CH—CH,—
i
| \
Cl Cl n
B) CH, —» CCl,

CH, + Cl, —— CH,Cl + HCl LS PN CH,CI, + HCI L1,

——— CHC], + HCl—%2 CCl, + HCl

10. CH,, - CH,, + CH,
C12H26 - CGHM + C6H12

3apaun
1. Jawno: Pewenue:
o(CH)) = 0,9 CH, + 20, - CO, + 2H,0 1)
¢(C,Hy) = 0,05 2C,H, + 70, — 4CO, + 6H,0 2)
¢(C,Hg0 = 0,03 C,H, + 50, —» 3CO, + 4H,0 3)
o(N,) = 0,02 N, +0,,4
V(ra:sa) =1md V(EH )z: 1mM.0,9=0,9m3
V(Bo3g.) — ? ] 4 ’ ’

V(CeHg) =1 M3 - 0,05 = 0,05 m®
V(C,H,) =1 M® - 0,03 = 0,03 m®
Ilo ypaBHenuo peakuuu (1): V(CH,) : V(0,)=1: 2 = V (0,) = 1,8 M®.

0,05 7
2

Ilo ypaBuenmo peakuuu (2): V(C,H)=2: 7= V,(0,) = =0,175 M.

Tlo ypasHenuio peakunu (3): V(C,H,): V(0,)=1:5=V,(0,)=0,03-5=0,15m%.
V(0,) = V,(0,) + V,(0,) + V,(0,) = 1,8 + 0,175 + 0,15 = 2,125 m®,
CunraeM, yTo o6reMHas A0JS KUCIOpPOAa B Bozayxe 21 %. Torxa
V(0,) 2,125

Vi D)= = =10,12 M*,
(BO34.) ®0,) 0.21 M
Omeem: V(so3g.) = 10,12 M3,
2. Jano: Pewenue:
m(C;H,) = 1 kr | 1000r V—2?
Visoon.) — ? C,H, + 110, » 7CO, + 8H,0
1 Moab 1 Monb
100r (11-22,4)n
V(Oz) = M =92464 1 = 2‘ 464 Ma.

100 r
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CunraeM, uUTo 06beMHAdA A0JA KHUCJIOPOAA B Bozayxe 21 %.
V(0,) 2,464’

V(soan.) = — = =11,73 M°.
(@oan.) ®0,) 0,21
Omeem: V(soan.) = 11,72 mM3.
Ne 3. Jano: Pewenue:
®  V(CgH,g) = & mMomp | 5 Mosb v ?
V(CO,) — 7 i 2C,H,, + 250, —» 1166002 + 18H,0
2 Monb MOJL
m(CO,) — ?
5-16

v(CO,) = T =40 mouap

V(CO,) =V, - v=22,4 r/moxs - 40 MoJb = 896 n
m(CO,) =M - v = 44 r/mons - 40 monp = 1760 r = 1,76 xr.
Omeem: V(CO,) = 896 x, m(CO,) = 1,76 xr.

TJIABA VI

§§ 2021

N 1.3) CH, ,,OH
Ne 5.2) C;H,0H
Nt 6.3) CTPYKTYPHBRIMH H30MEepaMy

N: 7.C,H, OH
©  CH,—CH,—CH,—CH,—OH nenranox-1
CH,—CH,—CH,—CH—CH, nenranoxn-2
|
OH

CH,—CH,—CH—CH,—CH, nenranox-3
I
OH
CH,—CH—CH—CH, 3-MeTHaAOyTAHOI-1
[

CH, OH
CH,

|
CH,—C—CH,—CH,2-meTuabyTanon-2
|

OH

CH,
|

CH,—C—CH,—OH 2,2-gumerunnponanon-1

|
CH,
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Ne 9. 2) BomopojgHas CBA3b

1 2 3
e 14. a) CH, > CH,—CH, — CH,—CH,—OH - CH,—CH,

(15}

1) CH, + Cl, - CH,CI + HCl

2CH,Cl + 2Na —» CH,—CH, + 2NaCl

2) CH,—CH, + Cl, - CH,—CH,—Cl + HCl
CH,— CH,—Cl + H,0 » CH,—CH,—OH + HCl
3) CH,—CH,—OH 5 CH,=CH, + H,0
CH,=CH, + H, - CH,—CH,

1 2 3
6) CH,—CH,—OH - CH,=CH, - CH,—CH, - CH,—CH,—Cl -
—>CP3—CfO
1) CH,—CH,—OH — CH,=CH, + H,0
2) CH,=CH, + H, - CH,"CH.,
8) CH,—CH, + Cl, > CH,—CH,—Cl + HCl
4) CH,—CH,—Cl + H,0 > CH,CH,—OH + HCl
pHc.
5) CH,—CH,—OH — CH,=CH—CH=CH,
2CH,~CH,—OH -» CH —CH CH=CH, + 2H,0 + H,?

r) CaCO, —>CaC —>CH —>CH —CH, —>CH —CH, Cl—’

4 CH,=CH,

1) CaCO a Ca0 + CO,

CaO + 3C — CaC, + CO

2) CaC, + 2H,0 - C,H, + Ca(OH),

3) CH=CH + H, » CH,=CH,

CH,=CH, + H,0 -» CH,—CH,—OH

4) CH,—CH,—OH + HCl - CH,—CH,—Cl + H,0
5) CH;—CH,—Cl - CH,=CH, + HCIl

3anaau

Ne 1. Taro: Pewenue:

)

V(CH,0H) = 1 n B00r v_1?
p(CH,0H)=0,80r/cm? 2CH,OH + 30, - 2C0, + 4H,0

2 MoJb 3 mons
V(Boan.) — 7 | 321 322,41

m(CH,0H) = p - V = 0,80 r/cm?® - 1000 cM® = 800 r

800 _ VO, =y ). 800:3:224 g0

2.32 3.22,4 2-32

00,) = —9)_ _ yoan) = YO _ 840 _ 1500 5o 4w,
V(soan.) ®0,) 0,21

Omeem: V(soag.) — ?
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Ne 2. Tano: Peuwenue:
@ m(p-parmok.)=100r | C;H,,0, -» C,H.OH + 2CO,
m(CaCO,) = 10 r Ca(OH), + CO, - CaCO,l + H,0
w(rmokosn) — ? v(CaCO,) = m__ 10r 0,1 mons
M 100 r/mons
v(CO,) = 0,1 Mons
V(TJII0KO03BI) = W = 0,05 Moab

v(rawk.) =M - v=180r/mous - 0,05 MOTL =9 T
m(raok.) _ 9r

w(riawK.) = = =0,09 (9 %).
m(p-pa) 100r
Omeem: w(rawk.) =9 %.
Ne 3. Jano: Pewenue:
@ V(C,H,) = 1000 m® 1000 w3 m—2
w(C,H,0H) = 96 % C,H, + H,0 - C,H,OH
p(p-pa) = 0,80 r/cm® 1 monb 1 Monb
22,4 r/mMonn 46 r/monn
V(p-pa) — ? 22,4 n 46 r
m(C,H,0H) = 200046 _ 9453 57 r
22,4
m(p-pa) = m(C,H,OH) _ 2053,57 xr _ 2139, 14 xr
w(C,H,OH) 0,96
m(p-pa) _2139,14 xr _ 2139,14-10° r
V(p-pa) = (p-pa) _ r_ D r,
p(p-pa) 0,80 r/cm 0,8 r/cm
=2673,9-10° cm® = 2673,9 1.
Omeem: V(p-pa) = 2673,9 .
Ne 4. Jano: Pewenue:
@ V(Bosg.) =10 xn | m—2 4.2 1
m(C3H7OH) 9 2C3H7OH + 2Na —» 203H70Na + H2 Q)
2 monn 1 monsb
60 r/Monp 22,4 r/Monn
2.60r 22,4 1
2H, + 0, —» 2H,0 (2)

¢(0,) = 0,21 (21 %) = V(0,) = V(so3zn.) - ¢(0,) =10 x- 0,21 = 2,1 1.
Tlo ypasrenmo (2) V(H,) : V(0,) = 2 : 1 = V(H,) = 4,2 1.
IloacraBnsdeM naHHbIe B ypaBHeHwue (1).
m(C,H,0H) = 25042 59 5.

22,4

Omeem: m(C;H,0H) = 22,5 r.
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§ 22
Ne 1. Byraatpuoan-1,2,4
CH,—CH—CH,—CH, H:C:C:C:C:H
OH OH OH O H O O
H H H

Ne 2,4) 2- Me’rnnnponaﬂ u 2- Me'mnneﬂ'raﬂ
Ne 4.a) CH,—CH, %CH —CH, —CIHCH =CH, HCH —CH,

OH OH
1) CH,—CH, + Cl, - CH,—CH,—Cl + HCI
2) CH,—CH,—Cl - CH,=CH,+ HCl
3) CH,=CH, + Cl, - CH,—CH,
| !
a

CH,—CH,+2NaOH —5— CH,—CH, + 2NaCl
l ) |
ca o a OH OH

1 2 3 4
6) CH,—CH, > CH,—CH, — CH=CH — CH,—CH, —>
| | i
OH OH C

4 5 6 7

— CH,—CH,Cl - CH,—CH,—OH — CH,~=CH, — CH,—CH,
Lo
OH OH

1) CH,—CH, + 2HC! - CH,—CH, + 2H,0

I | |
OH OH ca a

2) CH,—CH, - CH=CH + 2HCl
1 |

cr
3) CH=CH + 2H, - CH,—CH,
4) CH,—CH, + Cl, - CH,—CH,C! + HCl
5) CH,—CH,Cl + H,0 - CH,—CH,—OH + HCl
6) CH,—CH,—OH — CH,=CH, + H,0
7) CH,=CH, + Cl, » CH,—CH,
cl ([Jl
CH,—CH,+ 2H,0 - CH,—CH,+ 2HCI

| | | |
c cl OH OH



Petsenie ynpanaienun x yneSuney I. E PyaauTHca, ©.1. Gennzmans 659 m

3anauu
Ne 1. [Tawno: Pewenue:
M m(raun.) = 3,6 ¢ I 36r y-=2
V(H,) — ? CH,—CH—CH, + 6 Na »CH,—CH—CH, +3H,
! Fol [ I s
OH OH OH Na Na Na
2.92r
M(raunn.) = 92 r/monb
V(H,) = M =1,3 .
2-92
Omeem: V(H,) = 1,31 1.
Ne 2. Tano: Pewenue:

3  m(etan/rn)=6,2r 2CH,—CH—CH,+6Na—2CH,—CH—CH,+3H,
V(H,) = 5,6 1 | | | | |
OH OH OH ONa ONa ONa

w(raunepuHa) — ?
W(3THIIEHT TN~ CH,—CH, + 2Na —» CH,—CH, +H,
Kojua) — ? | |

3,2 OH OH ONa ONa
v(aT./ra.) = m__%er . 0,1 moub.

M 62 r/mMounp

ITo ypaBHenuo peakuuu (1): v(ar./riu.) : v(H)=1: 1 = v,(H,) = 0,1 mons
v=l-$=o,25 MOJb

V., 22,4 n/monp
v,(H,) = v(H,) - v,(H,) = 0,25 ~ 0,1 = 0,15 mone.
ITo ypaeuernmio peakuuu (1): v(H,) : v(rauu.) =3 : 2= 1,5 : 1 = v(rmum.)
=0,15:1,5=0,1 monp
m(rauu.) =M - v=92r/mons - 0,1 Mmosib = 9,2 1
m(cmecH) = m(rauu.) + m(ar./r.)=92r+6,2r=154r
mea) 92 _ o 5974 (59,74 %)
m(cmecH) 15 4
w(at./ra.) = 100 - 59,74 = 40,26 %.
Omeem: w(raun.) = 59,74 %, w(ar./ra.) = 40,26 %.

w(raun.) =

Ne 3. Jano: Pewenue:

@ W(C,H,) =108 m* M3 mr—1
n=0,78 l C H, - C,H,(OH),
m(ar./rn.) — ? l 1 kMonb 1 xMonb

22,4 M3 62 xr
108 - 62

m,_ (31./T8.) = = 298,93 xr

mnp(a'r./rn.) =m_-n=298,93 xr - 0,78 = 233,17 kr.
Omeem: m(ar./ra.) = 233,17 Kr.
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§§ 23-24

OH OH
Ne 1.B) deHonb @/ H @

OH

CH,—OH
6) apoMaTHYEeCKHH CIHUPT @/

Ne 3.3) 2,4,6-Tpubpombenon
Ne 6.a) Beigenserca deHon
C,H,ONa + HCl > C;H,OH{ + NaCl

6) BbifesseTca ¢GeHOX
C,H,ONa + CO, + H,0 - C,H,0H! + NaHCO,

N 7.8) CH, - C,H, -C,H, - C,H,0H > 2,4,6-tpubpomdberox
1) 2CH, - C,H, + 3H,
2) 3C,H, - C,H,
3) C,H,Cl + Cl, - C,H,Cl + HCl
C4H,Cl + NaOH — C,H,OH + NaCl
Br

OH oH
4) ©/ + 3Br,— /@: { + 3HBr
Br”

Br

6) CH, —l>CzHﬁ —2>CSHEK —3>C6H“ —4>CGH6 —5> THPHHOBAA KHCJIOTa
1) CH, + Cl, - CH,Cl + HCl
2CH,Cl + 2Na — C,H, + 2NaCl
2) C,H, + Cl, —» C,H,Cl + HCI
C,H,Cl + CH,Cl + 2Na — C,H, + 2NaCl
3) C,H, + Cl, - C,H,Cl + HCl
2C,H,Cl + 2Na - C¢H,, + 2NaCl

4) CH,—CH,—CH,—CH,—CH,—CH, - @ + 4H,

5) C4H, + Cl, - C,H,Cl + HCl
C,H,Cl + NaOH — C,H,OH + NaCl
NO,

@ + 3HNO, - +3H,0

0,N NO,
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3azauu
Ne 1. Jano: Pewenue:
0 v(CgH,0H)=0,1 Moms CgH,OH + 3Br, -» C;H,Br,OH + 3HBr

Tlo ypaBHEHHIO peaxIiuu:

v(C,H;OH) : v(C;H,Br,OH) : v(HBr)=1:1:3 =
. v(C¢H,Br;,0H) = 0,1 mons, v(HBr) = 0,3 monp
mvw(C¢H,Br,OH) = M - v = 331 r/moxns - 0,1 moas = 33,1 ¢

m(HBr) =M - 4 = 81 r/Mons - 0,3 mosb = 24,3 .

Omeem: Tpubpomdenon, mv(C H,Br,OH) = 33,1 r;

6pomMoBogopox, m(HBr) = 24,3 r.

m(OpOAYKTOB peakx-
oun) — ?

N 2. Tano: Pewenue:
@ m(C,H,OH) =4,7r | C;H0 + 70, - 6CO, + 3H,0 (1)
m(CaCO ) — 7 1 Monb 6 MoJb
3

Ca(OH), + CO, > CaCO,l + HO  (2)

1 monb 1 Moxb
v(C,H,0H) = m_ _47r
M 94 r/mMoas
Ilo ypaBrennio peaxnuu (1): v(C;H,OH):
v(CO,) =1 : 6 = v(CO,) = 0,05 - 6 = 0,3 Mo,
Becp BHIZIETHBOINICA B IepBOH peaKImUM YTJIEKHCABIH ra3, BCTYHIHJI BO
BTOPYIO peaknuio. [To ypasrennio peakouu (2):
v(CO,) : W(CaCO,) =1 : 1 = v(CaCO,) = 0,3 monb
m(CaCO,;) = M - v = 100 r/mons - 0,3 monb = 30 r.
Omeem: m(CaCO,) = 30 r. :

= 0,05 moxnn

Ne 3. Jawno: Pewenue:
B m(ocaaka) = 24 r [ m—2 24r
m(Br,) — 7 C.H,0H + EEZL_) CGI;IZMIZEOHl« + 3HBr
160 r/Mone 331 r/mons
3.160 r 331 r
3-160r-24r
m(Br,) = ———— =38,4r.
(Br) 331r
Omeem: m(Br,) = 34,80 r.
TJABA VII
§§ 25—-26

Ne 3. 4-MeTHNTEHTAHAE
3,3-auMeTHAGYTAHAIDL
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N: 4.C.H, O _0
‘s
H,C—CH, —CH, —CH, —C_ H NeHTaHalb
20
H,C—CH, —CH, —C_ H 2-merunbyTanasin
CH,
H,C—CH, —CH, 7Cf;-)I 3-MeTHIOyTaHANB
|
CH,
CH,
Il o
H3C—C—C:H 2,2-1uMeTHANponaHalb
1
CH,
Ne 5.C,H,OH + CuO - CH,—CZ O,cu +H,0
(0]

C,H,0H + CuO - CHFCHZ_CfH + Cu +H,0

NepBUYHBIA
CHUPT

Ne 8.
Ne 10. a) CH,—~ C,H, & CH, —C

5
— CH,—C

CHa——({JH—CHS +[0] - CHS—(HD—CHz +H,0

OH 0
BTODHYHBIA
cnupT

2) 3-meruabyrasos-1
1 2

//0 3 4
{y ™ CH, —CHOH -

4 4 5 6
- CH, —CH,Br —» CH, - CH, —CH,0H — CH, 20

~H
1) 2CH, —» C,H, + 3H,

-0

~H

3) CH, —Cf?ﬁ H, > CH, —CH,OH

2) C,H,+H,0 —"" , CH, —C

4) CH;—CH,0OH + HBr -» CH,—CH,Br + H,0
5) CH;—CH,Br —» C,H, + HBr
6) CH,~CH, + H,0 -» CH,—CH,0H

7) CH,—CH,O0H + CuO — CHS—Cfg + Cu+ H0

//O 2 3
~

1
6) CH, »H—C
=0
“H

4 5
- CH,0H — CH,Cl - C,H; - C,H,0H, -
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1) CH, + 2[{0] > H— C/?I H,0
-0
2) H—CZ H+ H, - CH,0H
3) CH,0H + HC — CH,Cl + H,0
4) 2CH,C + 2Na — 2NaCl + C,H,
5) C,H, + Cl, » C,H,Cl + HC]
C,H,Cl + H,0 —» C,H,OH + HCl

6) C,H,OH + CuO - CH,—C g+Cu+H20
3anaun
Ne 1. Jano: Pewenue:
M m(s-Ba)=T7,5r CXHyOz + 0, » COo, + H,0
mH,0)=4,5r 4,51
v(H, O =—=—=0,25 MOJIb =
m(CO,)=11r (H,0) M 18 r/monn
Duz =15 v(H) = 0,5 Moab;
Bemecrso — 7 ; m(H) = -v=1r/mons - 0,5 moxb = 0,5
v(CO, )———~————11P = 0,25 mMons =

M 44 r/mMons

v(C) = 0,25 moub;
m(C)=M -v=12 r/mons - 0,25 Moib =3 T
m0)=75-(3+0,6)=4r

v(O)—-—~——i—I‘—-—=0 25 monn

M 16 r/monn
x:y:z=v(C):v(H):v(0)=0,25:0,5:0,25=1:2:1= CH,0 — npo-
crefiuiaa ¢opmysia.

M(CH,0) = 30 r/moxns.

M(s-pa)= D, -M(H,)=15- 2 r/monb = 39 r/mons = CH,0 — ucrunHas
¢opmyia BerecTsa.

Omeem: CH,0 — merauans.

Ne 2. Tano: Pewenue:
3 m(ppa)=1rT v_—2 400 kr
w(CH,0) = 40 % 2CH,0H + 0, —» 2CH,0 + 2H,0

22,4 M3 us m
m(CH,0)=m(p-pa)- w(CH,0)=1T1-0,4=0,41=400xr
22,4 m® - 400 kr
T 2.30kr
V(Bo3x.)=V(0,) : 9(0,)=149,3m%:0,21 =711 M5,
Omeem: V(Bosmyxa) = 711 M3,

V(Bosnyxa) — 7

V(0,) = =149,3 »*
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Nt 3. Dano: Pewenue:

@ v(CH,OH) = 2 monp CH,OH + 2{0] » CH,0 + H,0
m(H,0) = 200 r v(CH,OH) = v(CH,0) = 2 Monn
w(CH,0) — ? m(CH,0) = M - v = 30 r/moub - 2 Moab = 60

m(p-pa) = 200 + 60 = 260 r
m(CH,0) _60r
m(p_pa) T 260 r
Omeem: w(CH,0) = 23 %.

w = (CH,0) = =0,23 (23 %).

Ne 4. Tano: Pewenue:
“ = _
mAg) = 2,7 T C,H, + H,0 » cH,—cZ0
V(C,H,) — ? H
-0 =0
CH,—CZ [ + Ag,0 - CH,—C [ + 2A¢
V(Ag) = — Tr 0,025 moxb.

M 108 r/monb
ITo ypaBHenuio peakunu (1): v(CH,COH) = 0,025 : 2 = 0,0125 mous.
ITo ypasuenutwo peaxuuu (2): v(C,H,) = v(CH,COH) = 0,0125 mons.
V(C,H,) =V _-v=22,4r/mone -0,0125 mons = 0,28 .

Omeem: V(C,H,) = 0,28 1.

§§ 2729
=0

Ne 4. CH,—CH, —CH,—CZ

OyTaHoBas (MacjsHAs) KHCJIOTA

-0
CH3~CH—C: H 2-mMeTwinponaHoBas (M3oMacJIHAA) KHCJIOTA

CH,

N 7.CH, - CH,COOH
CH, + Cl, » CH,Cl + HCl
2CH,Cl + 2Na — 2NaCl + C,H,
C,H, + Cl, » C,H,Cl + HCl
C,H.Cl + H,0 - C,H,0H + HCI
C,H,0H + O, » CH,COOH + H,0
6) CaCO, - CH,COOH
CaCO, — CaO + CO,
Ca0 + 3C - CaC, + CO
CaC, + H,0 - Ca(OH), + C,H,

-0
C,H, + H,0 > CH,—C 1

-0 -0
CH,—CZ  + Ag,0 > CH,—CT |, + 2A¢



