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1. Teopust XHMHYECKOro CTPOCHHSI OpTraHAYECKHX
coequHeHNii. 3NeKTpoHHAaA NpHpoAa
XHMMYECKHX CBsizeH

§ 1. lpednocosinku meopuu cmpoenun

Bompoc 1.

HpumepaMs Takux NPOTUBOPEUHH MOTYT NOCTYKUTE ABJICHHE H30Me-
puM (pasHble BEIICCTBA MMEEOT OJMHAKOBLIE MONEKYJIMpHLIE (GOpMYLI) #
MHoroofpasie yriesoJOpOAHbIX COeaHHEHHH.

Bonpoc 2.
a) C¢H,. BanenTHOCTS yritepoaa AO/DKHA Gbia OBITh 1.
6) C;H;. BanenrHocTs yriepona nowkHa 6b11a 661 66116 8/7.

§ 2. Teopun xumuuecxkozo cmpoenun

Bonpoc 3.

Teopna XHMHYECKOIO CTPOEHHS OPraHMYECKHUX BELICCTB OOBACHACT
CTpOeHHE U CBOICTBA 3THX BELIECTB.

ATOMBI B MOMEKyNIax COEIHHEHBI APYT C APYroM He OecrnopanouHo, a
NIOCNEN0BATENbHO, COTJIACHO MX BAJICHTHOCTH, NMPHUYEM BCE BAICHTHOCTH
ZOJDKHE! OBITH 3aTPauyeHb! Ha COEAWHEHHE APYT € APYTOM.

H H H
|| I
H—C—C—H H—C—O0—H
| |
H H H

Bomnpoc 4.
TIpuMepaMu MOTYT CITYHTb KHCIIOTHI H OCHOBAHHA,

Na® —>0° —H—>Na* + OH"
o D
0%—H
/

= + 2-
0=C{ joepe 2"+ CO;

Bompoc S.
|

|
H H

T () e 1T
o
feot

|
a) Heem G C _f —
H



H Iil Pli }I‘I TI H
6) H—Cc—C —C —C — c—(I:—-H
L
H H H H H H
§ 3. Hzomepun

Bonpoc 6.
a) 2CH;—CH,—OH+2Na—2CH;—CH,—ONa+H,
CH;—O—CH;+Na -4

6) @ +HNO; -p NO: CH,
cH, + 3H,0
@ + 3HNO,; —>NO, NO,

Bonpoc 7.

H3o6paxeno 3 senrecTsa.
H H H H
R

H—C—C —C —C—H CH; — CH,™ CH; 6yTau

H H H H CH,
H H
H *l* H H é-——é-——n
CH,— CH,— CH; H-——c——c—(lj-—H' I L niponian
bbb e
!
H 3

CH;—C—CH; CH;—C—H nu3obyran

CH3 CH3

Bonpoc 8.
a) H—S—H
6) 0=C=0



B) H-—Q—P=—0
H—0o”

Bomnpoc 9.

TIpeANOCHUIKH UTA CO3NAHKA TEOPHU CTPOCHHA:

1853 r. — ®panknan BB NOHATHE KBATCHTHOCTEY

1858 r. — Kekyne mpeAnonoui, YTo yrjiepon B OPTaHHYECKHX CO-
€AMHEHHAX TONBLKO TCTHIPEXBAICHTCH M MOMKET 0Opa3oBLIBATH LENMM H3
&TOMOB,

1860 r. — O6pUH 33KpETICHB] MOHATHA «aTOM» U (MOJIEKYJIa»

§ 4. Dnexkmponnoe cmpoerue amomos 3/ 1eMeHMO8 MATHIX
nepuoooe. Xumuueckan céa3v

Bonpoc 10.

70@)))

287

Bonpoc I1.

OTOT 3eMEHT KPEeMHMIA. DeKTPOHE HAXOASTCA B PACMapeHHOM CO-
CTOSHHH.

18 5i 15725%2p"3s%3p%  3s [1]3p Em

Bonpoc 12,

Bonpoc 13.

a) ‘%C @)) 1322s22p2 252p
24



I%N @)) 15%2s%2p° 2s2p
25

ATOMBI JTHX 37IEMEHTOB HMEIOT OIHHAKOBOE HHCNO SJICKTPOHHBIX
CJI0€B, HO Pa3HOE KONHYECTBO JJICKTPOHOB HA BHEIDHEM SHEPTrETHYECKOM
YPOBHE.

16 o) )) 13223221)42521’
26
25 @“) 19282033 3{13p

286
ATOMEI 3TUX NIEMEHTOB MMEIOT Pa3HOE YUCIIO IJNIEKTPOHHLIX CIIOEB,

HO CXO3KeC CTPOCHHE BHCUIHCTO SHEPIETHUCCKOro ypoBHS.

Bonpoc 14,

Bonpoc 15,
a)H:lir:——»H*+:1§r:'
6)H: Br — H +- Br

H o, u apyroii cnocoSm paspbiBa CBA3N PEANH3YIOTCA B pEaKUUAX.

Bonpoc 16.
H H
H:C:H-H:C+H.
H H

B ofpasyiomemca pasHkane 7 3N1C¢KTPOHOB.
2. IlpepennHble yrieBoAopoabl

§ 5. Meman, ezo cmpoenue

Bonpoc 1.
Mr(CH)=12+4.1=16

- _A©Q _12 _
o) = MiCHg) 16 =0,75




[0} (}D = m —'g =0,25

Bonpoc 2.

H,(Mr = 2), CHy(Mr = 16), Ne (Mr = 20), No(Mr = 28), O,(Mr = 32)
Bonpoc 3,

ATOM yriepoia B MONEKY/E METaHAa HAXOIHTCA B COCTOAHHH Sp° —
rubpuavzauud (Bce OpOMTANH BEIPABHEHEL), NMO3TOMY MOJEKYJA HMEET
TETPadAPHYECcKOoe CTPOCHHE.

§ 6. Cmpoenue u nomenknamypa y2n1eeo000podoe
pAOa memana

Bompoc 4.
BanexTHEIE CBA3H aTOMOB YIJIepoAa HAMpaBACHEI TCTPadAPUISCKH,
TIO3TOMY MOJIEKY/Ia IPUHHMACT 3ur3aroobpasuylo dopmy.

Bomnpoc S.

CH4, C3H87 C4I_I10 —rassl

CsHys, Cellyg, CeH g — xnaxocta
Coollyz, CpoHug, CroHig — TBEPIIBIE

T'Ct
106
]
[ ]
40
204
-20]
~40
80
-80
*1001
=120
<140,
-1604
Bonpoc 6.
C.H,,,5 — 06man dopmyia
a) CygHag
6) C21Hy,
B) CeHlsg
Borpoc 7.
Obmas popmyna C.Ha,,z

C;Hg—nponann =3
CIOI{ZZ —[ACKaH N = 10



Bonpoc 8.
a) Cy;Hy M=12.12+26-1=144 + 26 = 170 (r/mob)
6) CsoHg, M=30-12+62-1=360 + 62 =422 (r/mons)

Bonpoc 9.

CHa.2 — o6wan dopmyna
al2-n+1-2n+2)=86
14n +2=86

n=6

6) 12 - n+ 1(2n+2) = 142
14n+2 =142

n=10

Bonpoc 10.
Hzobpaxeno 3 pemecraa
CH;— CH;— CH, —CH;  n-Gyran

CH;—CH—CHj 2-MeTHANMpPONaH
|

CH;
CH;—CH—CH,—/CH; 2-metunfyras
1
CH;
Bonpoc 11.
Ct; — CH;— CHZ— CH,— CFIZ_ CH; ®-rekcan

CH;— CH—CH;—CH,—CH;  2-metunnesra
CH,

CH;—CH,— CH—CH,— C1; 3-meTwineHTan

CH;
CH;—CH-—CH—CH;  2,3-muMecTHANEHTaH

b
CH; CH,

CH;
I
CH;—Cf—CHz——Cﬂg 2,2-mameTwnyTaH

I
CH;

10



Bonpoc 12.
U3OMEpHI CHy

CH,— CH— CH,
CH;
CH3“-'c}b__'CH2’—'CH3

A30MeEpHI CHy;
CH;— CH,— CH— CH;

CH;

CH3_—'CH2—_'C}b'—‘C}b‘_'

CH;3

|
CH;— C—cCH;

CH,

Bonipoc 13.
a)
H H HH H
Hfﬁffﬂﬂ
HHHHH

Bonpoc 14.

a} 2-MeTHnAnponax

6) 2,2-nuMeTHNOyTaH
B) 2,3-nuMeTHIIOyTaH
T) 3-MEeTUNITeKCaH

Bompoc 15.

CH;

0)

H HH
H:C: C :C:H
HHCHH

a)CH3—CH2—?H*CH2—CH2—CH2-CH3

CHy~CHj

6)CH3—?H—CH2~CH—CH2—CH3

CH3y CHj3



B) CH3—CH—('3H—CH2—CHZ—CHZ—CH:;

CH3 CHy
CHj
r) CH3~CH,~-CH~CH)y-CH-CH,-CHj
lCH3 ICH2
&5
Bonpoc 16.
C.H,

M(CH,) =2,59 - 22,4 = 58 r/monn
m(C) =58 - 0,828 =48 1
x=48/12=4
mH)=58.0,172=10r
y=10/1=10

CHjo

Bonpoc 17.

Bornee BLICOKYIO TeMrepaTypy KuneHHsA Gy[eT MMeTh H-TckCaH, T.K.
HMesl Hepa3BeTBIEHHOE CTPOEHHE, MONEKYJIbl CHIIbHEE B3aUMOACHCTBYIOT
ApYT C APYTOM.

§ 7. Xumuueckue ceoiicmea npedensnuvix yne6000p00oe

Bonpoc 18.
Tpu cropannn MeTaHa o6pasyercs YITIEKHCTBIH ra3, KOTOPHIH MOXHO
O6GHApYKUTh C TOMOIIBIO H3BECTKOBOM BOJEL

Bomnpoc 19.

5 moms

CH4+202—'>C02+2H20

n(CO,) = n(CHy) = 5 Mons
V(CO)=n:V,=5:22,4=112 ()

Oteer: V(COy) =112 1.

Bonpoc 20,

C,‘I'Iy + 02—?C02 +H,0

CoryiacHO 3aKOHY COXPaHEeHHs Mace
[V

Mcoz(C) = My (C) = 7l 264=172

m(H)=8,8-72=1,6
12



xy = -7’—2-:-1-’—6-=0,6:1,6=3:8
12 1

C;H; — npocreifias gopmyna

Mr(CHg)=3-12+8-1=44

Mr,..=196:224=44

Otser: C3H8

Bonpoc 21.

2 Monb

C}L——>C+2H2

n(H,) =2n(CH,) =2 - 2 =4 monb
VH;) =n,) - Vh=4+22,4=89,6 (n)
OxBer: 89,6 21

Bonpoc 22.

3 mone -

CH;+ 20,— CO,+ 2H,0

n(0;) =2n(CH,) =2 - 3 =6 MoIb

V() =1n(0y)- Vyy=6-22,4=1344n

20n X%

2C2H6 + 702"'"4C02+6H20

4481 7-224n

20 1(C,He) - x1(02) _20-156 _

44,8 1 (C;Hg) ~ 156 1 (0z) =~pg 0w

V6u(0:)=134,4+70=204,41 (1)
v o Yoom©2) 2044 _
BO3A ) 2 ) 021

Ortser: 973,3 (1)

Bonpoc 23.
CH,+Br,—CH,;Br+HBr
CH;Br+Br,—CH,Br,+HBr
CH,Br,+Br,—CHBr;+HBr
CHBr;+Br,—CBr+HBr

Bomnpoc 24,
H

|
H—C*-CIF

|
H



Xnop Gosee 3ACKTPOOTPHLATENbHBIHN 3/IEMEHT, YEM YTI€PO, OH OTTA-
THBZET Ha ce0d 3MEKTPOHHYIO IUIOTHOCTh, IOCKOJILKY CBA3L KOBAJICHTHAA,
3apsansl, 06pasyiomecs Ha aToMax Xjiopa H yriepoa, 9acTHYHBIE,

Bonpoc 25.
Py Mica, 154 .4
p Mr 29 7
BO3A. BO3E.

CCl, veropioH, T.K. He COAEPHHUT aTOMOB BOAOPOTA.

Bonpoc 26.

a) C3H3 'L) 3C+4H2T
6) C;Hg+Cl,—CH;—CH—CH,+HCl

|
cl

1

I
6) CH:;—‘-CH——CH3+C[2‘—"CH2——CH—CH3+HC!
| |
Cl Ci
OTHonIeHHe Macc BelecTB 00pa3OBaBUIMXCHA B Pe3yJIbTATe peakLyH
pasnoxeHus Mpornana OyHeT ABIATECA HHACKCAMH — MOATBEPKACHHI MO~
nexkynapHoit popMynsl.

Bomnpoc 27.

CH,—CH,—CH,—CH,—CH,
usomepsl: CH;—CH—CH,—CH,

CH;
CH,
| .
CH,—C—CH;

|
CH,

romonoru: CH;—CH,—CH,—CHj;
CH,—CH,—CH,—CH,—CH,—CH;

§ 8. Hlonyuenue u npumenenue npedensHolx y21€6000p0d06

Bonpoc 28.

CH+H,0 = 3H,+CO

[Mpu noewiwieHnH xaBnexus pasHoBecHe OyAeT ¢MewaThea BNeeo (B
CTOPOHY YMEHBICHHA 00BEMa ra3os).
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Bonpoc 29.

Peakuus H30MEPHU3ALMH.

CH3;—CH,—CH,—CH,—CH; ,_AEL_) CH3——CIH-—CH2—-CH3
CH;-
Bonpoc 30.
| CL
C—C—F  (CICF:
F F:
Bonpoc 31.
Caoticrsa [Tpumepst
Yri1eBoa0pO/I0B XHMUYECKUX [MpumeneHue
peaxiuuit
1. l'openue CH4+20,—C0;+2H,0 | Hcmone3yioTes B kadecT-
BE TOIIKBA
2. PasnoxcHue CHs—C+2H; JAns nomyueHns caxu s
Kpacku
3. Bsaumozeiictsue | CHetH20—3H4CO ITonyuenne Bonopona ans
C BOASHBIM ITapOM CHHTE3a aMMHaKa
4. Bsaumonelictene | CHy+Cl,—CH;CI+HC1 | TlomyycHue X1aareHTos,
C rajoreHamu PaCTBOPUTENCH, CONSHOM
KHCJIOTEI
5. Hernnpupopanne | CoHe—CoHatH: Hosyuenue MuOTOuHC-
JCHHBIX OpPraHAYCCKUX
BEIICCTB

Bonpoc 32.

a) Henb3s, T.K. OHH MMEIOT pa3Hblii KONMHUCCTBEHHBLHA COCTaB.
6) Henp34, T.K. HX COCTaB OTNH4aeTcq He Ha rpynmy ~CH—.

Bomnpoc 33,
a) H,C—CH,
H2C— CH2
HHKIo0yTaH

CHZ —CHZ

Nt

IIAKJIOTICHTaH

15



CHz —CH, CIHz - CIHz
6) CHz CH — CcH CH,— CH — CH— CH;
N/ ’ ’
CH,
METUNILHUKIIONETAaH

1,2-guMeTunuukiaoOyraH

Bonpoc 34.

HMes WHOE CTpOeHUE YINIEpOAHOH Liend, OHM MMEIOT Ipyroil yron,
NOCKOMIbKY OH MEHBILE, CBA3H CTAHOBATCS HANPMKEHHEIMM W MEHee yc-
TOHUYHBBLIMH.

f /N
a=er DN goop

Bompoc 35,
a) 2CsH p+1 502—’ 10CO+ 10H20

cl , H :é_:ll:
6) CsH p+Cl, —— +HCI H:C :C:H

3. HenpeaeasHble YIiieBOJOPOIbI

§ 10. Imunen, e2o cmpoenue

Bonpoc 1.
2 D _Mr(C,H),) _28 14
Hy~ Mr(H,) 2
Mr(C,H,) 28
0) BO3A. -hﬁ;_— - 59_ =0,966
BO3A.
Bonpoc 2,

G -cBA3b 06GPa3oBana Sp -THGPUIHLIMU OpGUTANAMY yriepona (nepe-
KpbiBanye T060BOE), NEPIEHAUKYIAPHO eif pacnionoxkeHa T -CBA3b, 00pa-

30BaHHAf HErHOPUAHIMPOBAHHLIMHU P-OpOHTATSMH yraepoja (TIEpEKphI-
BaHue GOKOBOE).

16



Bompoc 3.
Tt -CBA3b 00pazoaHa GOKOBEIM NEPEKPHIBAHHEM 3JIEKTPOHHBIX 0G/a-
KOB, TIPH 3TOM HEBO3MOKRO BpalIeHHE BOKPYT OCH CBA3H. -

Bomnpoc 4.
HMockoneky ¢BA3b ABoOiiHAd, Oonee mpouHad, TO ATOMHL YI/epoJa
cOmnkaroTcA.

§ 11. Cmpoenue u Homenxramypa y21e6000p00oe
pAoa amunena

Bonpoc 5.

C.H,, — ofman fopmyna
a)12n+2n-1=98

14n =98

n=7
6)12n+2n:1=126

14n =126

n=9

Bonpoc 6.
CxHy + 0,—CO,+ H;0
16,8

\'4

C)=nMr(C) = — Mr(C)=——:12=9
m(C) =n- Mr(C) v r(C) 24

2Mr(H) _13,51:1’5 r

m =mi0) gm0 "> 18

i:£=O,75:],5 =1:2
12 1

CH; - npocreiimas dpopmya.
56n 16,8 n
(CHz)X+O2—>XC02+XI120

24n 224-xn

5,6 n(y/s)—16,8 1 (CO,)

22,4 n (y/B)-(22,4-x) 2 (COy)

x=3 .

Orger: C3H6

X:y=

17



Bonpoc 7.
CxHy
o (H) = 100%-85,7% = 14,3%
_ 857 143 _
121

CH,; — npocreitiias ¢popMmyna
Mr(CH,) = 14
Mr,..=28-2=56

Mr .. 56 _

Mr(CH,) 14
Otser: C,Hg.

1:2

Bonpoc 8.

C.H,, — npocreitmas dopmysna

12n+2n-1=56 '
n=4 ’

Cocrasy C;Hg COOTBETCTBYIOT YITICBOAOPOAH.

LIPIKHOG}’TaH METUNILUKITONpONaH
CH,=CH-CH,—CH; CH,=C-CH,4 CH;—CH=CH-CH,4
Gyren-1 | Gyren-2

CH,

2-METHINTPOIICH

Bonpoc 9.

Tal(omy COCTaBY TAaKXKE€ OTBCYAIOT ummonapad)uﬂbl, NMO3TOMY 3THM
BEUIECTBOM MOXeT ObITh He 00A3aTENILHO AJIKEH.

Bonpoc 10.
Hzomepnr C4Hg
a) CH,=C-—CH, &) CH—CH,
| |
CH;, CH,—CH,

¢) CH;—CH=CH—CH;,
Hzomepol CsHyg

6) CH, — CH—CH;

| |
CH,— CH,

18



B) CH;—CH=CH—CH,—CH3;

- Bomnpoc 11.

a) 2-MeTunoyren-1

0) 3-MeTHA-4-3THATEKCEH-2
B) 3,3-qumernnOyTeH-1

r) 2,3-mumerinbyren-1

Bompoc 12.

I
CH;

ch— CH,

H,C CH
2\/2

CH,

6) CH=CH

[ ]
CH; CHs

Bonpoc 13.

a) CH;—CH=C—CH,—CH,—CH»—CHj;

|
C.Hs

CH;

|
6) CH2= CH— C——CHz——CHg

|
CH

B) CH3—CH = C — CH—CH>—CH;

|
CH; CH,

CH;

Bompoc 14.
6) nenTeH-2

19



CH; CH,—CH; CH, H

\. / N, 7

C=C C=C
77N AN
H H H CH2 -_ CH3
LHC-TIEHTEeH-2 TpaHC-TIeHTEH-2
§ 12. Xumuueckue ceoiicmea y2nes000pooos
pAoa smunena

Bonpoc 15.

ATOMEI YITIeposa B pe3yJIbTaTe ITOM PeakiMH M3 SP -THOPHIHOIO Co-
CTOSHHA IEPEXOIAT B SP°, TOITOMY MEHSETCS MPOCTPAHCTBEHHOE CTPOCHHE.

Bonpoc 16.
CMeck HaZlo NPOIYCTHTD Yepe3 OPOMHYIO BOJLY, STHIIEH TOrIOTHTCA, @
METaH YNETHT.

Bompoc 17,
14r Xr

C2H4+BI' 2—>CH2—CH2
28T i |

Br Br
188r

m(C,Hy)=14r

C_H
V(C;Hg)=n - vm=m.v -.-.]2%.22,4:11,2 )

MC,H,) ™

CocraBuM NpOoNnoOpUHIO:

14r (C2H4) -Xr (C2H4Br2)

28r (C2H4) -188r (CzH4Bl’2) x=94r
Ortser: m(C2H4Br2) =94 r, V(C2H4) = 11,2 J.

Bompoc 18,

Ecnu npormycTdTs 3TOT ra3 yepe3 GpoMHYIO BOJY MWIH PacTBOp Nep-
MaHraHaTa Kamug, TO B CIyYae COACPKAHUA HENPEeACHLHEIX YITIeBOAOPO-
ZoB Boza GyaeT obGecUBETIMBaTLCA.

Bonpoc 19,
IMpomuien B3auMoaeiicTryer ¢ GpOMHOI BOAOH ¥ NOCe TOPHT JIMIIE
METaH, MeHee SPKUM TLTaMEHEM.
CH2=CH—CH3+Br2—>ICH2—CH—CH3
|

Br Br

20



Bonpoc 20.

CHy, + Cly — CHyClp
120+20-1+71=113
14n=42

n=3

Orteet: C;H;.

Bonpoc 21.
a) CH2=CH—CH 3+H2—)CH3—CH2—CH3
n(C3He) = n(H,)
V(C3Hg) = V(H,) = 100 mn
6) CsHyo+H,— CsHy,
n(CsH,p) = n(Hy)

m(C,H,) 35
n(C,Hs) = M(C,H ) =35" 0,05 mons
VH)=n-V,;=0,05-224=1,12n
Orser: a) 100 Mn, 6) 1,12 1.

Bonpoc 22,
Ceoiictsa IIponaun Tlponunen
CxoncrBa  |["a3, GecupeTHli, 63 3anaxa Ta3, GecuseTnwiid, Oe3 3anaxa
C3Hgt+50,—3C0+4H0 2C3Hs+90,—6C0O2+6H,0
Pasmmue  |C3Hs+Cl,—»CH3—CH—CH;+HCI |C3Hg+Cl;—CH>—CH—CH;
| | |
Cl Cl C
CsHstH, -f . [CsHstHa—C3Hs
CsHlg+tHCl-» C3Hg+HCl-CH;—CH—CH;
C3Hg—CsHgtH; CIl
CsHz+KMnO
Hs P CsHg—CH=C—CHy+1
3C:He2KMnO4+4H,0—
—3CH(OH)—CH(OH)—
—CH;+2MnO,+2KOH
Bomnpoc 23.
056r 16r
CHay + Br, — CHyBr,
l4nr 160r

0,56 r(C,Hy) -~ 1,6 T (Bry)
14nr (CH,)) - 160 r (Bry)
0,56-160=1,6- 14n

n=4

Orset: C4H;.
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Bonpoc 24,
|
Br 2-6pomOyTaH
CornacHo npaswry MapKOBHHKOBA peakliia HAET HMEHHO TaK: aTOM
BOJIOPOAa NPHCOEAHHAETCA K Hauboiee rMIPOreHH3MPOBAHHOMY aToMy
YIJIEpOAA MpU ABOHHOMN CBA3M.

Bonpoc 25,

O &+ &+ 6~

CF3('_CH=CH2+H‘_Br—*CFr—CHz-—CHz—BT

ATom ¢TOpa CHIBHO 3NIEKTPOOTPHUATEINEH, HO3TOMY OTTATHBAcT Ha
ce63 3MeKTPOHHYIO TUIOTHOCTB OT aTOMa YIjliepoaa, 3apsaxkas €ro moJokKu-
TENbLHO, COCEAHHUI aTOM Yracposa NproOpeTaer YaCTHYHBIH OTpHLATE!b-
HBI 3apan, No3ToMy aToM Boaopoaa Moxekysanl HBr, 3apsaxeHHbi#t yac-
THIHO MOJIOKHUTECIIEHO, NIPUCOCOAUHACTCA HMEHHO K HEMY.

§ 13. Ilpumenenue u nonyueHue 3MUIEHOBbIX
y2nee600opoooe

Bonpoc' 26.
ITH peakiMH ABAAIOTCA Apyr i apyra o6pa'mbmu.
CH;——CHz——-CH:; = CH2=CH—CH3+H2

Bompoc 27,
Gyt Hp— G+ Q

a) BieBo; 0) BrpaBo

Bonpoc 28.
CH,=CH,+HCl—-CH3;—CH,—Cl
CH;—CH;3+Cl,—»CH;—CH,CI+HCl

Bonpoc 29.
CH2=CH2+C|2‘—>CH2—CH2
I |
Cl d
11,2
l —_——
n(Cl,) = v 2.4 0,5 monn

m
OTHICH HaXOAUTCA B M30BITKE, PaCHeT BEACM MO XJIOPY.
n(C,H,Cl;) = n(Cl,) = 0,5 monn
m(C2H4C12) =n: M(C2H4Cl2) =0,5-99= 495r

Oteer: m=49,5r.
22



Boenpoc 30.
CF2=CF2+CF2=CF2+CF2=CF2—>—CF2-CF2—+—CF2—CF2—F-CF2—CF2— =
= —CFZ—CFZ—CFz'-CFz—CFz—CFZ—
nCF=CF,—(—CF;—CF,—)n

Bonpoc 31.

a) C;H,Cl,, CCl,
6) CF.Cl,

B) CCl4

§ 14. Juenosste yeneeooopoost

Bonpoc 32.
H:C..C:C::C:H
H:C:H
H

Bompoc 33.
a) CH;—CH,—CH,—CH;—CH,=CH—CH=CH,+2H,
6) CH2=CH—CH—CH3—>CH2=CH—CH=CH 2+H2

Bonpoc 34,
CH2=CH—CH=CH2+H2""CH;—CHZ—CH=CH2
CH,=CH—CH=CH,+H,—>CH;—CH=CH—CH;
CH2=CH—CH=CH2+2 Hz-’CHg—CHz—CHz—-CHg,

Bonpoc 35.
CH,=CH # CH=CH,
BHHHII BHHHJI

COCTOMT H3 [IBYX OIMHAKOBLIX paaukanos eumuia CH,=CH’
CH,=C¥CH f CH; 6yrammen-1,2
COCTOHT U3 PA3HBIX PAIUKANTOB, HH OJMH H3 HHX BHHH/IOM HE ABIACTCA

Bonpoc 36.
CsHg
CH,=CH—CH,—CH=CH, nenraauen-1,4
CH,=CH—CH=CH—CHj; nenraaueH-1,3
CH,=C=CH—CH,—CH; neHTagueH-1,2
CH;—CH=C=CH--CHj; NeHragneH-2,3
CH,= C—CH=CH, 2-metwnOyranuen-1,3
l
CH;
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CH,=C=C—CH; 3-merunbyragven-1,2

I
CH,

Bonpoc 37.
a) CH2~CH—CH*CH2+Brz-—>CHz—CH—CH——CH2
| |
Br Br
1,4-nu6pomGyTeH-2
6) CH,=CH—CH=CH,+HBr—CH,—CH=CH--CH;
| .
Br
1-6pombyTen-2
8) CH,=CH-—CH=CH,+2Br,—»CH,—CH—CH—CH,
| R
Br Br Br Br
1,2,3,4-terpabpoyoOyran

Bomnpoc 38,
1,12x Xr

CH,=CH—CH = CH;+2Br,—~CH,—CH—CH-—CH,
22,41 2160r | | | |

Br Br Br Br
22,41-320r(Bry) - L1r-320
L12a—-xr(Br) X 2.4

Otser: m(Br;) = 16T,

=16r

§ 15. Kayuyx

Bonpoc 39,
Kayayx anactudeH, T.K. €ro MOJIEKYJEI EPENCTABIAIOT CO0O0H Cupany.

Benpoc 40.
IMpn BaamvoneiicTeum ¢ GpoMuoii BOJIOH, kaydyK ee obecuBeUMBaET —
KAueCTBEHHAA pPeakLUA 19 HENPEACABHEIX YIIEBOI0POOB,

Bonpoc 41.

B pe3uHe MOMMMEPHBIC MOJICKYJIBI CUIMTHI LPYT C JPYTOM JHCYSTh-
(HIHBIME MOCTHKAMH, TI03TOMY Pe3HHa NpOYHee, HO IPH 3TOM OHa CTa-
HOBHTCSH MEHEE pacTBOPHMA, T.K. YBETHUHBACTCE Mr MOJIEKy b1

Bonpoc 42,
B monexynax a36onuTa Gonpluee KONUIECTRO AUCYABGUIHEIX MOCTH-
k0B (10 30% cepsr).
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pe3uHa 360HUT

§ 16. Ayemunen u ezo 20monocu

Bonpoc 43.
OtnH HauMeHee MNOTHHIN, 3TaH HauGonee, T.K. ITHH MMeEeT Had-
MEHBIIYIO MONAPHYIO Maccy, a 3TaH — HanboIBIIyIo.

Bonpoc 44,

Takoro yrneBomopoda He CYHIECTBYeT, T.K. CpedHHH yrneponausiii
aToM BCE 4 BaICHTHOCTH 3aTpParMBaeT Ha CBA3b C aTOMaMH YIJIEPOAa.

CH=C—CH,—CH,

Bompoc 45,
C4HsCH,=CH—CH=CH, Gyramuen-1,3
6ytun
Bomnpoc 46.
CH3—C=C—~—CH-—-CH; 4-METHWINEHTNH-2
;
CH,
CH;—CH,—CH—C=CH 3-mMeTHneHTHH- 1
|
CH;

CH;CH—CH—CH=CH—CH; 3-meTunrexcagucH-1,4
|
CH,

CH,

|
CH=C—C—CH;, 3,3-numMeTunoyTHH-1

I
CH;

Bonpoc 47,
romonorn:  CH;—-C=CH NIPOTIMH
H30MephI: CH,=CH—CH,—CH=CH, nentanuen-1,4
CH=C—CH—CH; 3-MeTunGyTHH-1
I
CH,



H,C '(:H ITUKYONIEHTCH
2 N 2

CH»
Bonipoc 48,
AJIKHHaM LMC-TPaHC-W3OMEPHA HE CBOIMCTBEHHA, T.K. KaKObIH aToM
yriepona, CBA3aHHbI TPOHHOI CBA3LIO, HMEET TONBLKO | 3aMeCTHTEND.

Bonpoc 49.
CH=C—CH;+HBr—CH,=C—CH;,
I

Br
2-OpomnpornieH

ATOM BOZOpOAA MpHCOeAWHACTCA K OoJiee MHAPOreHN3HPOBAHHOMY
aToMy yITiepoza, CBA3AHHOMY KPaTHOH CBA3BIO.

Bonpoc S0

13r xn
2C2H2+502—*4C02+2H20
2:26r 5-224n
13 r (CHy) ~x 1(0y) _13-112 _
52 r(C;H,;) - 112 n €Oy)

Oteetr: V(0,) =28 n

281

Bonpoc 51,
Br Br
1121 xr | |
C,H;+2Br; - CH—CH
2241021601 | |
Br Br

24n(CH)-320rBr) | _1m2320_
11,21 (CoHy) — x 1 (Bry) X=—pa 10

Otser: m(Br;) =160 r

Beripoc 52.
CH=CH+H,—CH,=CH,
CH2=CH2+C12—>CH2—CH2

|
a a
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Bomnipoc 53.
CH=CH+H,—CH,=CH,
CH,=CH,+HCl—CH;—CH,CI

Bompoc 54.
700 r

CaC 2+2H20—’Cﬁ(0H)2+C2H2T

o (CaCz)'-IOO%-30%—70%
m(CaCy)=0,7 - 1000=700 (r)

64r (CaC2) 22 471 (C2H2) 700 : 2294 =
700 r (CaCs) —x 11 (C;Ha) 245

Oteet: V(C,H,) =245 1

Bonpoc 585.
B opraHuyeckod XxumMuH GOMBIIHHCTBO peakuuit oOpaTHMEI, NO3TOMY
CTaBAT JBE CTPENKM, B CIyuadx, KOTAQ PaBHOBECHE CHIBHO CMeEIIEeHO

BIPaBO, CTABAT OJHY CTPEJIKY.

Bonpoc 56.

XnopmetaH — CH3Cl - ra3, npUMeHAeTCS B KAUECTBE XJIaJarcHTa.

JOuxnomeran — CH,Cl, — xkuHakocTs, HCIONB3yerca B KauecTBE pac-
TBOPHTENS,

Terpaxnopmeras — CCly — JKHIAKOCTB, HCMIONB3YETCA B KAYECTBE pac-
TBOPHTE/A H A TYIICHKAA N0XKApPOB, '

JuxnoprudTopMeran — ra3s, UCNONL3YeTCH B KAYECTBE XJIAXAreHFa -
CE,ClL,.

TerpadTopoTHIeH — HCHOAB3yeTCA 1A MNOJMyueHHR TediaoHa —
CF2=CF2.

Jluxnop3TaH — XMIKOCTh, UCIIONE3YETCH B KA4ECTBE PACTBOPHTENS —
C,H.CL.

Xiioparal — ras, Herionb3yerca 414 MectHol aHecresun — C,H;Cl.

BHHHIXNOPHA — HCTIONB3YETCA IUTA NONYYCHUA MONHBHHHIXIOPHIA —
CH,=CH—CIl.

4. ApoMaTHuecKHe yriieBoJopoaAbl

§ 17. benson

Bompoc 1,

Cornacto ¢opmyne Kekyne, B Moaekyie Gensona umeerca 3 asoit-
HbIE CBS3H, NO3TOMY OH AO/DKEH INpPOSBIATE HENpeJENbHEIC CBOMCTBA:
pearupoBaTh ¢ GpoMHOI BOZOI M pacTBOPOM NepMaHraHaTa Kajiud, 4ero
Ha NpaKTHKe He HabmojaeTca. DNEKTPORHAL TeopHA 0OBACHIET 3TO TeM,
YTO B MOJEKY/1e GE€H30/1a HET MPOCTHIX H ABOMHEIX CBA3¢H, a cymecTByer
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elnHas T-cucreMa, oGoliiecTBiAiomas Bce 6 p-INEKTPOHOB, He IMOJI-
Bepriuuxcs ruGpuau3ainug.

Bonpoc 2.

OxpyxHOCTh 0003HAYACT T-UICKTPOHHYIO CHCTEMY, COAEpsKallylo 6
3NIeKTPOHOB.

Bonpoc 3.

Ipu npunuBakuu OpoMHOM Boabl, oHa obecuBeTHTCA B NpodUpKe ¢
rexceHoM. [excaH ¥ GeH30J MOKHO Pa3IHUNTE MO PEAKIMH C XIOPOM Ha
cBery: CgHg + 3Cl, = CeHeClg, CH 4 + Cl, = C¢Hj3Cl + HCIT.

Bonpoc 4.

©+Clz ->©/ +HCI

CH,+Cl;—CH;CIHHCI
6)

+4H;3— CeHy4

C2H4+H2'->C2H6

Bomnpoc 5.

Peakuus 3aMeHIeHHs B OpraHMYecKoi XHMHH Ha3BaHHI Tak MO IpPHH-
LMY, 9TO B MCXOZHOM MOJeKysie aToM OIHOTO 3/IeMEHTa 3aMeIlaeTca Ha
aTOM JIPYTOro SJIEMEHTA WITH TPYTiTy aTOMOB.

Bonpoc 6.

t

le{ YBCIHYCHUN NaBNCHUS PABHOBECHE CMeELaeTCd BIIPaBo.

Bompoc 7.
CH,—C¢H,

1:(l
1) 2CH4—>C2H2+3H2

23, Ll @
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Bonpoc 8.
CCl,=CCI—CCI=CCl,
3ITO BELIECTBO HEroproyee.

§ 18. I'omonozu Gensona

Bemnpoc 9.
CoHy,.6 — 06mias dopmyna, n> 6

Bonpoc 10.

CH; .
o

Bompoc 11
©/ CH,— CH,— CH; CH —CH;
nponUnOeH30MH u3onponunOeH3on
GH;s
CH, CH;
o-me'pmarunﬁeﬂson M-METIITSTHIIOSH30T
CH; 3
C,H;
CH; CH;

N-METHISTHIOEH30N 1,3,5-rpumeTunben30.1



CH,
- -
o
} CH; \CH

CH;
1,2,3-rpumeTuntexzon 1,2,4-TpumeTinGenzon
Bonpoc 12,
CH; 3 ‘
3CH=C—CH;— @ ' 1,3,5-TpumeTnnbeHzon
CH;
Bonpoc 13.

CH, i
a) + Br, e, HBr
CH3 CI'IZ Br
©/ +Br hv ©/ +HBr

B nepBoM ciyuae TOJIyOJ NPOABIAET CBOM apOMaTHYeCKHE CBOMCTRA,
T.X. cO3AaHbl ocolble ycnoBus. Bo BTOpOM ciryuae TONYONn NpPOABNAET
CBOiCTBA NPEACIILHBIX YTIEBOAOPOIOB.

Bompoc 14.
CH;
200r © X1
C H —'[-l;t-]-—) + 4H2
00 89,6 n
100 r (C;H,6) — 89,6 n (Hy) - 200-89,6 =179.2 (n)
200 r (C;H6) —x a1 (Hy) 100 ke
200 r o Xn
C¢Hyy 1 +4H,
86r 89,6 n
86 (CéHi) -89.6 n(Hy) | _200-896
=200 - 208, 4 (n
200r (C(,Hu) —-Xa (Hz) 86 ( )

Otser: V(H) = 179,2 n; Gonbuie.
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Bonpoc 15

C;Hs C,H;s
O P:] ©/
t

—

9THJIOEH30
. Bompoc 16.
CH;, CH; CH CH
t
CH, CH; .
1,3,5-Tpumerunten3on
Bonipoc 17.

CTHpos MOXHO HAa3BaTh TAKXKE MPOM3BOAHLIM ITHACHA; ITO HE FOMO-
Jor 6eH3ona, T.K. romonoru onuyarotes Ha n(—CH,—) rpynm.

CH=CH HBr—CH,Br
@ +Br2—>

§ 19. Muozoob6pa3sue yzneeooopodos. Bzaumocenso
20MON02UYECKUX PAOOS

Bonpoc 18.
Ce¢Hs—C3H- romonor 6enzona
C¢H,4 romonor merana
C¢H¢ romonor Gensona
C4H o romosior MeTasa
CH;—CH=CH—CH,; romonor sTijicHa
~CH;
CeHy roMmonor GeH3ona
CH;
HC=C—CH; romonor auetunena

Bonpoc 19,
CiHypiy — paa MeTaHa
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C,Hy, - pax umknonapaduna
C.Hy, — pan sTuneHa H30Mepbl

C.H,,., — p#a aTKaTHeHOB
CiHyz — pan aueTwiicHa

C,H,, 6~ pan GeHzona

} H30MEPLI

Bonpoc 20,

Buzp1 nsomepun:
1) yrneponsoro ckenera CH;—CH—CH;  uzo0ytan

CH;
CHg"——CHz——CH 2—CH3 GYTaH

2) nonoxkeHHA KPaTHOI CBA3N

CH,=CH—CH—CH; ©6y1en-1

CH;—CH=CH—CH; ©6yten-2

3) nonoxenus GyHKIHORANLHON rpynnbl
OH

|
CH3—~CH—CH;,3 MPOTaHo-2

CH3;—CH,—CH,—OH mnponanon-1

4) MpoCTpaHCTBEHHAA:

H
LN H “NCH;,
nuc-6yTen-2 TpaHc-0yTeH-2
Bonpoc 21.

sp’— ru6puamsaums  CH., C;Hg, CoHyo

sp2 — rubpuauzauus C,H,, C3Hg, C¢Hg

sp — ruGpnaousanus C,H,, C;H,, C:Hg

KaxnoMy Bumy raGpHAW3allMi COOTBETCTBYET CBOM BaEHTHBIH yrod,
KOTODHIH M ONpedesiseT HAaNMpaBJICHHOCTH XMMHYECKUX CBsA3eil yriepon-
HOTO aTOMa.

Bonpoc 22.

a) peaxuuu 3amemenns CH,+Cl, v, CH;CI+HC1
6) peakumnu coeaunenna C;H,+HBr—CH;—CH,Br
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B) peaxi#y 3aMellCHAs W PeakiLul NPHCOSIUHEHUS: '

cl
CH, +01—F°-Cl—-> +HCI
C.H, +3H,—— O
66 2 t°

Bonpoc 23,
MPCAEBIBIC
1 4
/% 3 \ -
Henpe/ienbible \ ‘5/unmonapad)mu>l
7
ApOMAaTHYCCKHE /6'

1. C2H4+H2—'N°i—) C.Hg
t

2. csz—-’Z—‘—e C:HaHH,

3.C Hl4——-) @ +4H2

4. CH—2 +H,

o

7.3CH, —2s @
t

Bonpoc 24.

a) napadunst C + 2H, ——CH,

6) unknonapadusi 5C + SHy ——> O
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B) HerpeaenbHbie yrinesogopoas 2C + 2H, . CH,=CH,

r) apoMartiueckue yraesonopons 6C + 3H, —

S. IIpuponHbie HCTOYHHKH YIIEBOAOPOI0B

§ 20. Ilpupoornsrii u nonymnetii neghmanoii 2azst

Bomnpoc 1.

CH, —— C+2H,1

2CH; —— C;H;+3H,
CH+ClL,— CH;CI+HCI
CH,CHCl, —2— CH,CL+HCI
CH,Cl,+Cl, —2— CHCI,+HCl
CHCl+Cl, —2 5 CCI+HCI
Bompoc 2,

e —
ra3oBblil GeH3UH nponan-GyTaHOBas cMeCh cyxofi raz
(CsHyp, CeHyy,. ) (C3Hg, CHyo) (CH,, C;He)

nobaska k GeH3uHAM roprouee B ObITY U TOMIUBO M I
aBTOMOGHIIAX ROYYEHHA
C2H27 H2
Bonpoc 3.

Ia308b1ii GeH3MH MMeET MEHBIIYIO MOJISIPHYIO Maccy, noaromy Gonee
TOpIOY, JIerye OKUCIAETCH.

Bonpoc 4.
2CH+130,—8CO,+10H,0 - kak roproyee



§ 21. Heqpmo. Hepmenpooyxkmboi

Bonpoc 5.

HeBo3MOXHO, MOCKOJIBKY HE(TH COAEPKHT MHOXECTBO PazTHIHBIX
pemectB. Here pasHBIX MecTOpOXKIeHHIH COAEP:KHT BELIECTBA PazHOTO
COCTaBa H B PAZHLIX COOTHOIICHUAX.

Bonpoc 6.

a) 40°-200°C
6) 150°-250°C
B) 180°-300°C

Bonpoc 7.

a) JleToHaius — NpesIeBpeMEeHH0S Cropalie TOILTUBA CO B3PLIBOM.

6) OkraHoBOE HHCHO — YHCAO, PABHOS MNPOUEHTHOMY COXEPMKAHMIO
H300KTaHa B YCIOBHOH cMecH, cocToauleli M3 H300KTaHa M H-renTaHa.

Bonpoc 8.

JetonaunoHtas ycroliuupocrs H-remrana 0, a uzookraua 100, sugu-
MO, YTAIEBOOOPOAB! Pa3BETBICHHOTO CTpoeHHA Gonee yCTONYUBEL, Tak XKe
KaK HenpeAe/bHbIE H apOMAaTHYCCKHE,

Bompoc 9.
BeHsuH — TOpIOYEe ANA aBTOMALIIHH H CaMOJICTOB.

JIurponH — ropioyee JUiA TPAKTOPOB.
KepocuH — roprouee Juis TPaKTOPOB, CAMONETOR, paxer.
MazyT -~ cMa3ouHsie Maciia, TOIUTHBO B KOTEALHBIX.

§ 22. llepepabomxa nepmu

Bonpoc 10. :
Hedts pasnensior Ha (pakiuy, OCHOBLIBAACH HA PAa3THIHA TEMIiepa-
TYP KHNCHHS COCTABNAIOHIHX.

Bonpoc 11.

IleperoHka — mpoluecc pasaencHHs Ha ¢paKiMy 33 CHeT PaZAMUHBIX
TEMNepaTyp KHIEHHS.

KpekuHr — mpouiecc pa3noxeHMs YFACBOAOPOAOB HedTH Ha Oouree
JIETKME COCTABJIAIOLIME,

Bonpoc 12.
CpHa —ta—) CeHp+CeHs
CiaHas ——3 CHio+Calxe
Cuatlys—— CHg+CiHyg
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Bonpoc 13.

a) [Tpu Harpesanyuu o 470°-556°C 1 BBICOKOM JABJICHUM.

6) Ipu narperanny zo 450°-500°C u B NPHCYTCTBHH KaTajiM3aTropa —
amOMOCH/IMKATOB,

Bonpoc 14.
T'a3bl KaTAMMTHYECKOrO KPEKHHra COjepiaT Oojplice KOIUYECTBO
HENPENENbHEIX YITIEBOAOPOJOB, YEM ra3bl TEPMHICCKOr0 KPEKMHTa.

Bonpoc 15.
Ipyu BEICOKOTEMIIEPATYPHOM KPEKHHIre o0pasyercs OUeHb MHOFO He-
npefienbHbIX YINEBOACPOAOB, HX MONYYCHHE ABIACTCA LENBIO NHPOIH3a,

Bonpoc 16.

BeH3uH npAMOil MEPErOHKM COOCPHKHUT MEHbLIC HENpPEAeNbHBIX yrie-
BOJIOPONIOB, MO3TOMY OH MeHee croek. KpexuHr — GeH3uH obecuseunBaeT
6poMHYI0 BOJTy, @ TPAMOi ITEPEroHKH HET.

Bonpoc 17,
KpekuHr, Tak xe kak ¥ dpakiiMoHHaa neperomca, pasaenser BelecT-
BA 110 ¥X MOJIIPHOH Macce.

Bonpoc 18.

ApoMaTH3alHA — NPOLECC NpeBpanieHus NMapaguHOB M UYKIONapa-
{uHOB B apeHBl, OHAa OCYIIECTBIAETCA C LEMBIO TIONYMCHHA WHIHBUIY-
ANLHBIX apOMAaTHYECKHX YIVIEBOAOPOJNOR WM NOBBIIEHUS ACTOHALMOH-
Holi ycToHunuBOCTH GEH3HHOB.

Bonpoc 19.

CoH 1g~—8—CyH 1o+2H;—2CsH oyt H,S
2H,8+30,~250,+2H,0
250,+0,—280;

SOJ+H20‘—)H2804

§ 23. Koxcoxumuuecroe npouseoocmeo

Bonpoc 20.
KokcoBblil raz MOXKeT HCMOJIb30BATLCA A ITONTYYCHHA BOAOPOAA M
MeTaHa.

Bonpoc 21.
HeoGxoaumMo BeIFpY:KaTh 00pasylolnuiics KOKe, npn 5TOM Heub Oymer
OXNAXKIATECH H €€ CHOBa Hal0 HarpeBaTh — MPOLECC IIPEPBIBACTCA.

Bomnpoc 22,

Heo6xouMo NOHM3UTL JaBliedue M MOBBICHTH TEMIEparypy, TOrAa
PACTBOPUMOCTL B BOAC aMMHKHaKa NMOHU3IUTCA H OH 6y11e'r BLIACAATECA, U3
COJei €10 MOXKHOQ BBIZCNINTD XHUMHUCCKHM cnocoboM,
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Bonpoc 23.

Kamepe! IenaioT y3KuMH, 9T005I IOCTHTaTh GoNee BRICOKHX TEMTIEpaTyp,

Bonpoc 24.

1. Harpeanue yri.
2. PasneneHne Ha COCTaBAAIOWMC: KOKC, KAMEHHO-YTOMbHAA CMOAa,
aMMuaYHas BOJa, KOKCOBbIH ras.

Bompoc 25.

1) Inposns KaMEHHOTO YIVI H NEPETOHKA HedTH.
2) llernApyipoBaHie LUIJIOTEKCAHA M IPYTHX aTKaHOB H HHKIIOAIKAHOB.

3) Peaknus TpUMEPH3aUMH aLETHIEHA,

Bonpoc 26.

Coipre

Cocras

Ilpumenenue

a) [puponumii
raz

6) MonyrHe1i,
HeTaHOM ra3

B) Fa3L! TCPMHTIC-
CKOTO H KaTalH-
THYECKOTO Kpe-
KHHT2

r) KOXCOBBIH ras

Meran, >TaH, nponas,
GyraH, asoT, YrieKuc-
NEIi ras.

Meran, aTal, npomax,
OyTaH, NCHTaH, TeKCaH

HERPCHCIBHEIC YTICBO-
JIOpOIB

apoOMaTHYECKHE coelu-
HEHUA

Hcnone3yerca B KauecTBE TOM-
NHBa, AIA NONYMCHHS CAXH,
BOAOPOAa, STHIEHA
Hcnonesyerca B ka4ecTBe TOI-
NHBA, LCHHOTO XHMHYCCKOro
CHIpbA AN TONY4CHHA HPYIHX
BEIHECTB.

nomyydenne OcH3uHA, CHIPLA
Ui MHOTHX XHMHYCCKHX Hpo-
H3BOJCTB

cunres BMC, kpacaiux, dap-
MaleBTHYECKHX ¥ B3PBIBYATEHIX
BerIeCTB

6. CoupThI M HeHOIBY

§ 24. Cmpoeriue npedensnuvix 00HOAMOMHBIX CRUPINOE

Bomnpoc 1.

CsH,,OH

CH,—CH,—CH,—CH,—CH;0H neunranon-1

CH;—CH—CH—CH; CH;—CH—CH,—CH,0H
C|H3 (')H C|H3

3-merunbytaHon-2

3-meTwibyTaHen

CH;—CH,—CH—CH,0H 2-merunOyranon-1

CH;
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€Hy—CH,—CH—CH,—CH;  CH;—CH,—CH;—CH—CH;
I I

OH OH
AEHTAHOJI-3 NEeHTaHOoM-2
CH3 CH3
| !
CH;—CH»—C—OH CH;—C—CH,0OH
| |
CH3 CHS
2-MeTundOyTaHon-2 2,2-IIMeTRIIpONanon-1
Bonpoc 2,
. a) CH;—CH,—CH—CH,0H
|
CH,
CH;
| N
6) CH;—CH,—C—CH—CH;
| |
CH,; OH
Bonpoc 3.

C ypemuenHeM MOJIEKYISPHOH MacchHl TeMIEpaTypbl KHIIEHUA YBe-
THMYMBAIOTCA. MONEKYIBI C Pa3sBeTBJICHHLIM YTAEPOAHBIM CKEJIETOM Clia-
Gee B3auMOZENCTBYIOT OpYT € APYroM, MO3TOMY MX TEMIIEPaTyphl KHNe-
HUA HIKE,

Bonpoc 4.

C yBenMueHneM MOAEKY/JApHOH Macchl YBENIHYMBACTCH pa3Mep ui-
pooGHOH yrieBonoOponHOH HacTH MOJEKYJBI, MOITOMY HOHHXKACTCH
PacTBOPUMOCTE.

Bompoc 5.
Temneparypa KHIICHHA BEILECTBA 3aBUCHT HE TOJBLKO OT €0 COCTaBa, HO
H CTPOCHHH, I0ITOMY Y Pa3HbIX H30MEPOB TEMIICPATYPa KUIICHHA pasHad.

Bonpoc 6.
BopoponHeie cBA3M 00pa3yioT aTOM BOAOPORA W CHILHO 3€KTPOOT-
PHLATENbHBIH JJIEMEHT, KaKHM AB/I%€TCH a30T.
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§ 25. Xumuveckue ceoiicmea u npumenenue npederbHsIx

OOHOAMOMHBIX CRUDMOB
Bonpoc 7.
Xr 56 n
2CH3OH + 302—* 2C02'+ 4H20
232r 224

641 (CH;OH) - 44,81 (CO) | _64:56 _ o0
xr(CH;0H)-56 1(CO)  |*~ 28

Oteer: m(CH;O0H)=80r

Bonpoc 8.
C;H;0H + 30, — 2CO, + 3H,0
n(C;HOH) = = = -Z%— 0,5 Monb

n(CO,) = 2n(C2H50H) =2-0,5=1 mom
n(0,) = 3n(C;HsOH) = 3. 0,5 = 1,5 mone
V(03) =n(03) Vp=1,5-224=33,6n

OrBet: Voo = 160 a; n{CO,;) = 1 Mons.

Bonpoc 9.

CrupTel B PACTBOPE YACTHMHO AUCCOLHHPYIOT

C,H;OH = C,H;,O™+ H*

Tpoton H' o6ecneunsaer cnabble KUCAOTHEIE CBOHCTBA

Bonpoc 10.
230r Xn
2C,H;OH + 2Na~-»2C,H;ONa + H,1
246r 224

92r (CGHOM)-224n(Hy) | _230-224 _
230 r (CHsOH)-xn(Hy) |*X~ g5 207

Orser: 56 5.
Bonpoc 11.

Cruptel OymyT pearnpoBath 6osice SHEPTUYHO C KalHEM, 9eM C Ha-
TpHEM,

2C;H,0H + 2K — 2C,H,OK + H,T

2H*+ 2K — H,T + 2K*
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Bonpoc 12.
H H

| |
Cle~C—C—0O«H

o
ct H

2 aToMa X/0pa CHJbHEE OTTATHBAIOT HA ¢e0A VICKTPOHHYIO IUIOT-

HOCTb MOJIEKYJIBI, TEM CaMBbIM CIIIbHEE TIONApH3yA cBA3b O-H, uem 1 atom
xJopa.

40

H H
!
H—C—C«0O«H

Vo
Cl H

Bonpoc 13.

CH;0H + HCI—-CH;CI + H,0
XJIOpMETaH

Bonpoc 14.
C2H5OH + HCl — CszCl + H20
XJIOpaTaH

C,Hy+ Cl,— 5 C,H,Cl + HCI

Bonpoc 15.
a) CH;—CH,—CH,0H+HBr—-CH;—CH,—CH,Br+H,0
6) 2CH,OH+2N3a—2CH;0Na+H,1

Bonpoc 16,
k
C,H;0H+C;H,0H —2224" , ¢, 0 C;H,+H,0
t
H,S0 &
2C;H;0H —224%_, C,H; 0—C,Hy+H,0
t
H,S0 k
2CH,0H —2224, €1, 0—C3H,+H,0
t

Bonpoc 17.

CHy—CH,—CH,OH _?‘Q;)T’ CH,—CH=CH,+H,0
2 4

Mo npasuny MapkoBHKOBa:

CH;-CH=CH,+H,0 ————3 CH;— CH —CH,;
H,80, i
OH



Bonpec 18.

30r H.SC .k 9r
CpH o OH—250C Hy, +H,0
(14n+18) r 18r

30 r (cmupTa) - 9 r (H,0)

(14n + 18) r (cnupta) - 18 r (H,0)
9(14n + 18)=30- 18

14n=42

n=3

QOtser: C;H;0H

§ 26. _nupmsi kax npouséo ABK
Yyaneeo0opodos. Ilpomsiutnrernutii cunmes
Memanona

Bompoc 19.

a) CH#+Cl, —— CH,CI+HCI
CH,CHH,0—~CH;OH+HCI

6) CHio+Cl, —2—> CH,CI+HCI
CH;—CHy—CHy—CH,CH+H,0—CHs—CHy—CH;—CH,OH+HCI

Bomnpoc 20.

a) CH,=CH,+H;0 —225%4_; CH,—CH,0H
6) CH,=CH+HCl—CH;—CH,Cl
CH,—CH,CI+H,0—»CH,CH,0H+HCl

Bonpoc 21,
CHy—CHy—CH,0H —2324¢_; CH,— CH=CH,+H,0

tO

CH;—CH=CH+H, -—tN‘—e CH;—CHp—CH,

Bonpoc 22,
CH,=CH—CH;+H,0—CH;—CH—CHj;

l
OH

Peaxiua naeT cornacHo npaBuy MapKOBHMKOBA: BOJOPOA NpHCOE-
Jngerca K HauQonee TMAPOTCHUIUPOBAHHOMY ATOMY YII€pPOAR, a THA-
POKCHIIbHAA TPYIINA K HANMEHEE.,
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Bonpoc 23,
C;HsCl

SN
Ny 4

CH,

C.He C;Hs0OH

1)C,Hg+Cl,—C,HCI+HCI
2) C;H;ClH+H0~>C;H;OH+HCI

3) CiHg—y CH,+H,
t

4) CHg#H,0 —2°24% , c,1.0H
t°.
Bonipoc 24,
CO +2H, = CH,OH
T = 250-300°, P = 10MI1a, karanusarop; ZnO, Cr,O;, CuO. 3tH yc-
NOBHA ONpeAeAcHbl KCXOS W3 TOFO, YTO Peakiiid IK30TCPMHUECKas, HAeT
¢ yMeHblIeHHEM 00BEMa H IOCTATOMHO COABLION CKOPOCTHIO.

Bonpoc 285.
1) CH, + H,0 = CO + 3H, nonyyensie CHHTe3-Ta3a nNpy BHICOKOH

TeMneparype
2) CO + 2H, = CH;O0H npu ycnoBusx, OMUCAHHLIX BBIE.

Bonpoc 26.

Texnonoruueckan cxema cuaresa C,H;O0H anamormuna cHHTE3y
CH;OH, onTumaneHele YCIOBUS €€ TAakKe AHAJNOTHIHHL. (CM. ydeOHHMK
crp. 124-125)

§ 27. Mnozoamomusie cnupmot

Bonpoc 27.
OpuTpHT He ABARETCA N'OMOJNOrOM MIHUSPHAA, T.K. TOMOJIOTH OTIH-
YalOTCA JIMIIB HA HECKONBKO ~+-CH,-rpymm, anech pasunua —CHOH—.

Bomnpoc 28.
- a) CH—CH—CH;3 nponagamon-1,2
on o
6) CH,—CH—CH—CH; 6yranTpuon-1,2,3.
on o oH
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Bonpoc 29,

Cwibl B3aUMOAEWCTBHA MEXY MOJIEKYN1aMH ROBOJIBHO CWILHEL, 10-
3TOMY 3TO BBLICOKGKMISINUE JKHAKOCTH; MOCKOJALKY oHu cogepxar OH-
TPYTITIE!, OHH XOPOWO PaCTBOPHMEL.

Bonpoc 30.
CH;—CH—CH;+3H,0—CH;—CH—CH,+3HCI

[ 1
a a o OH OH OH

Peakiiua fo/DKH2 NPOBOANTECA B MPHCYTCTBUY WISNOYM, 4TOOL: Hell-
TPanH30BaTh 0OPa3yIOLIYIOCH KIHCIOTY.

Bonpoc 31.
2CH2——CH—CH2 + 6Na — ZCHZ—"CH—‘CHz"’ji 2

1 |
OH OH OH ONa ONa ONa

N = 1 MONB
nH,= 1,5 ., = 1,5 moms
VH,=nH;- V= 1,5-22,4=33,6 (n)

Orser: V(H,) = 336n

Bonpoc 32,

Ipu mpunuBanuy K ruuepuHy ceexenpurotosieusoro Cu(OH),; 06-
pasyercs BacHIBKOBEIH pPacTBOp — KaueCTBEHHad peaklus Ha MHOro-
@TOMHEIC CTIMPTHI; 3TAHOJ B 3Ty peaKHMIO HE BCTYTIAET.

§ 28. @enonwvt

Bonpoc 33.
OH OH
OH CH,OH
¢eHon denon u cnupr
@'CHZ—CHzOH
cnmpr CeH3;O0H cnupr
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Bonpoc 34.

a) Ho—@—a{ZOHﬂNa—mao-—@—cHzONa +H,
6) Ho‘@—a{zm{ +NaOH——>Nam—©—CHz OH+H,O

3710 BewecTso GyneT B3aMMOACHCTBOBATE CO CIMPTaMH U TAOTEHO-
BOIOPOJAMH.

Bonpoc 35.

PP

H—O -—-H—0 -—-H—O0
3tu cea3u Bonee [IPOYHEIE, YEM B MOJIEKYJIAX OJJHOATOMHBIX CITHPTOB.

Bonpoc 36.
ONa OH
@ +CO+ H20—>©/ | + NaHCO;
Bonpoc 37.
OH OH
NO2 NOZ
+ 3HNO-— + 3H,0
NO,
Bonpoc 38.
1 2
CH¢ — CHsCl -» CH;OH
1
1) CHgt+Cl, — + HCl
1 OH
2) +NaOH — ] + NaCl



7. AnbJernibl H KapGOHOBRIE KHCJIOTHI

§ 29. Anvoezuoni
Boupoc 1.

.
CH;—CH —CH, f CH—CH —CH —CH—C
CH, H CH, CH,

~0
NH .

3-mMeTrnCyraHann 4-meTin-3-3THITNEHTaKAb

Bonpoc 2.
~0 N

CH;—C +H, —— CH;—CH,0H
Ny t°

CH;—CH,OH+HBr—CH;—CH,Br+H,;0

Bonpoc 3.

/0 o 0,0' noms
Csz—C + AgZO d Csz-—C + 2Ag
NH oH
n{C,H;CHO) = 1/2n(Ag) = 1/2- 0,01 = 0,005 mons
m(C,H;CHO) = n(C,H;CHO)- M = 0,005 58 = 0,29 (1)
Orteer: 0,29 T. '

Bonpoé 4.
0-CH,
20 . I
CH3—'C/ + CH;0H — CH;—-—C H
NH i
OH

K aromy yrnepona, MocKoAbKY OH MacTHYHQ I[OJIOMUTENEHO 3aps-
KCH, MPHCOCAMHACTCA THAPOKCHIBHAR TpPYNMa, AOCKONBKY PaIMKal
3NEKTPOHOACHHLIMTHAS YACTHIA, OH MPHCOCANHAETCHS K aTOMY KMCHO-
poAa, K KOTOpOMY Tepeuiyia nekrponnas napa ceazu C—O0.

Bonpoc 5.
CH,—OH

CH—OH + Cu(OH); — BacHiIBEKOBOS OKPAMIHBAHUC
|
CH,—OH

/0 e /0
CH;~C.  +2Cu(OH)——>CHy—C +Cu,0)+2H;0
NH ~No—H
O0pa3yercs KpacHO-KeThi% 0CaToK.
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Bonpoc 6.

24 P 0]
a) CH=CH+H,0 M_, CH3—C<
H

~0 Ni
CH;—C +H, E— CH;—CH,0H
NH t
6) CHECH"‘Hz—'CHz: CHz
CH,=CH+H,0 -“Jf%—) CHs—CH,0H

Bonpoc 7.
C2H2
1 2
s % »0
C2H4\ > CH;—C\
H
3% oH -4
1) CoH, —Ns CyHyHH,
t
2+ 0]
2) C;H;+H,0 [g ct—c”
NH
3) CHHH,0 —2324& , o HoH
t
t° & o
4) C2H50H+CUO —_ CH3—C +CU+H20
NH
0
5)2C,H, + 0, 992, ocp,—cZ
NH
Bonpoc 8.

0 O
@—CHZOH + CuQ —t—)@c/ +Cu+H,0
NH

®eHONB HE MOTYT HPEBPATHTECA NMOAOGHEIM 00pa3oM, T.K. MPH 3TOM
6ynet npoucxomuTh paspyiieHue GEH30ILHOTO KOTBLA,

Bonpoc 9.
2 Mons /O
CH 3OH +Cu0—>H—-C\ + Cu + H,O

H
n(HCHO) = n(CH;0H) = 2 mosnb
m(HCHO)=n-M=2-30 =60 ()
m,,,= m(HCHO) + m(H,0) = 60 + 100 = 160 (r)
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0 (HCHO)= ————= = — = 0,375 unu 37,5%
m 160
p-pa
Orteer: 37,5%
Bonpoc 10.
OH
_ »9 |
CCly C\ H +H,0 - cc13-(l: -H

- OH
Panuxan CCl; ~ oTrarupaer Ha ¢e0st 3NEKTPOHHYIO MJIOTHOCTS, TO-
3TOMY 06GpasyrouIecs CBA3H O4eHb MPOYHBI.

§ 30. Oonoocnoensie kapbonossie kKucnomsi

Bonpoc 11,
HOOC—COOH, Henb3s cuuTaTh FOMOJIOTOM MYPaBBMHOH KHCJIOTHI
HCOOH, T.k. romonornueckas pasHocts —CH,—, a 3nece —COO—.

Bonpoc 12.

Atom yrnepona xapGOKCHIBHOM rpynibl cBsi3aH HBOHHOM CBﬂ3b}0 c
aTOMOM KHC/IOpPOJIa, NMO3TOMY OH HaXOAMTCA B COCTOAHHH Sp -ru6pu-
ZM3a1MH, HA OCHOBAHHH ITOT0 MOKHO CAENATH BRIBOJ, YTO KapOOKCH/ILHAL
FPYTNA HMEET MOCKOCTHOS CTPOCHHE.

Bonpoc 13.
»° »°
a)HC +Ag,0—-HC +2Ag|
N “SoH
~° . #0
6) CH3—CH2—C + AgZO - C,H+—C + 2Agl
NH NOH

- Bompoc 14,
a) 2HCOOH + Zn—*(HCOO);Zn + H,t
2H* + Zn—Zn* + H,1 — BbUICIIACTCA I3
6) H' + OH'—vHZO -— ofpa3yetcs Boza

B)2H" + CO ~ -~ H,0 + CO,T — Brigensercs ra3

Bomnpoc 15.
0,1 monb 81
XH + NaOH—XNa+H;0
nNaOH) =2 = 8 = 02 vom,
M 40

T.k. Ha 1 MOnb KHCTIOTHI pacxoayercs 2 Mok NaOH (0,1:0,2), 3HAUKH™
- KMCNOTa AByXOCHOBHAS.
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(CH,)(COOH), — o6mas ¢opmyna

14n+90= 104
n=1
Oreer: HOOC—CH,—COOH
JABYXOCHOBHAA
Bomnpoc 16.
~#0
on

KapGoHunbHad rpynna BiHIeT Ha THAPOKCHILHYIO (aTOM KHCIOpOAa
OTTArHBaeT Ha ce0s JIEKTPOHHYIO TUIOTHOCTE), B pesynbTare ceasb O—H
CTAHOBHTCA CHIILHO MONEPHOMN, NOSBIIAIOTCA KHCOTHEIE CBOHCTRA.

TuapoxcunbHas rpynna BAUAeT Ha KapOOHITBHYI0, cTabUnusnpys ee,
B pesysnbrate cBi3b C=0 Gojee MpoYHai, YeM B anbJeruaax.

Bonpoc 17.

VkeycHas kucnota cnabee MypaBbHHOM 3a CUET ITOABJICHHA paguKana,
1.X, CH; fIBI€TCA JOHOPOM 3NEKTPOHHON IIOTHOCTH M MOJIAPHOCTD CBA-
3u O—H ymeHbIaercs.

Bompoc 18.

a) TPHXIIOPYKCYCHas;

6) TpudropykcycHas.

Bonplnyro cTeneHb AUCCOLMalUM UMeeT KWUCHOTA, PafnKal KOTOpoi
COACPHHT GONBIIE JICKPOOTPHIUATENEHEIX aTOMOB, T.K. IPH 3TOM YBeJIH-
YHBAETCA MONAPHOCTE CBA3M O-H M COOTBETCTBEHHO CHIIA KUCIOTEL

Bonpoc 19.
Xopykcychad kuciora Gyner Gonee cuibHOM, T.K. € YBEIHYECHHEM
yriepoAHoi Leny BAWAHUE aTOMa XJiopa Ha cBa3p O—H ymeHbInaercs.

§ 31. Ilpedcmasumenu 00HOOCHOBHBIX
Kapbonoesix Kucaom
Bonpoc 20.

YKCycHast KMCROTa He BbITeCHAeT CHibHble kHcnoT (Takue kax HCI,
H,SO,) n3 ux coneii,

Bompoc 21,
a) CaC,—CH;COOH

CaC,+2H;0—Ca(OH),+C,H, 1
2+ 2 0

C,H,+H,0 LTS IR cH—c”

NH
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~0 -0

CH,—C +Ag,0— CHg—C\
: OH

NH
6) CH,~CH;COOH

+2Ag]

2CH, —— C,H,+3H,
2+ /O
CH,+H,0 —-LHL—]—) CH,—C Z
NH
~0 ~°

Bonpoc 22.

a) C;Hg+ Cl, —2— C,H,Cl + HCI

CszCl + HzO"’CszOH +HCI

2C;H0H —2204_ CH, 0 C;Hs+ H,0
t

6) CZHG—‘:“%) C,H,+ 2H,

0

2+
C;H+H;0 —E——]——) CH,—C
NH

~9 -
cuc?  + H,—N s cH,—CH,0H
NH t

/O
CH,C + Ag,0 — CH,;COOH + 2Ag]
“SH
/O
CH;COOH + C;H;OH — CH;C\ , + H,0
0—GH;s
Bompoc 23.
H,SO
C,H,+ H,0 —2—%— C,H,0OH
- ~#0 .
C,HsCH + CuQ ~——> CH;—C\ + Clll + H,0
H

/O o /O
ci—c? Ag0—scH—c”?  +2ag)
NH NoH



Bonpoc 24,

a) H*+ OH — H,0

6) 2C;sH3,CO0™ + Ca**—Ca(C,sH;,CO0),|

Peaxuua nokaseiBacT, 4TO B XECTKOW BOAE C MBUIOM 06pasyoTcs
Xonbi.

Bonpoc 25,
Jlng noBeilIEHHS MOMOLIEro NEHCTBHA MBUIA B XKECTKOM Boje HeoOXO0-
JHUMO YBEJIMYUTE €70 KOTMYECTBO.

Bonpoc 26.
8 & Q o
CH =CH—C

o
B 3TOM Ciyuae paspeiB CBA3H B Mojiekysie HBr mpoHCXOauT rerepo-
JuTHYeck Br mpucoenuHaeTca K kpaliHeMy aToMy yriepona, YacTHUHO
TMOJIOKMTENIBHO 3apSXKEHHOMY, @ aTOM BOAOPOAA K COCENHEMY YIJIEpPO-
HOMY aroMy. Ha aTtomax yrnepona 3apsaigel MOABJAIOTCA B pE3yNbTaTe
BJTUAHHA KapOOKCWILHOH rpynnsl (aTOMBI KHCIOPOA® OTTATHBAIOT JJIEK-
TPOHHYIO MIOTHOCTE Ha cel).
0) 0
CH2=CH—-C< +HBr—CH, -CH, -—-C<
OH . OH

Bonpoc 27.

Ecmi npeacraeuTs, YTO ABOHHON CBA3bI0 OyAyT CBA3aHk 1-biif U 2-0i
yriaepoaHbie aTOMBI, TOTJa aTOM yrieposa kapOGOKCHIBHOI rpynmnbl fon-
3CH ObITh NMATHBAICHTHBIM, 9€Tr0 OBITh HE MOXKET.

~0 =0
2CH,=CH—C < +2Na—2CH,=CH—C < +H,
*OH “SONa
o) 0
CHZZCH—C/ +NaOH-—->CH2=CH——C d +H20
No” N ONa
0 o
CH~CH—C”  +HCl—CH. -CH.—C”
~ [ 2 LA N
OH OH
cl
0 o
CH2=CH—-C< +HoCHy—CH—C”
OH “SOH
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Bompoc 28.
CH;—(CH;)}—CH=CH—{CH,)y—COOH+Br,—
—CH;—(CH2)—CH—CH—(CH,);—COOH

' 1|

Br Br

§ 32. Censb mearcdy yanesodopodamu,
cnupmamu, anedezudamu
u Kucromamu

Bonpoc 29.
1 2 3 4 /0 5 /0
C—CH;,—»>CH;Cl-CH,OH—HC —H—-C
H SoH

1)C +2H, ——5 CH,

2) CH,+ Cl,—™ 5 CH,C1 + HCl
3) CH;Ci+H0—CH;0H+HCI
-0
4) CH;0H + CuO—HC + Cu + HyO
SH
/O : O
S)HC +Ag0—-H-C +2Ag]
NH ~oH
Bonpoc 30. ’
/0 /0 _
C,Hs—C,HBr—C,H;O0H—-CH,—C —CH3—C
~H “SOoH
1) C;Hg+ Br,—C,H;Br + HBr
2) CszBl' + HzO"'"CszOH + HBr

3) 2C,HsOH + 0, — 2CH;—C>  +2H,0
NH

9
4) 2CH;CHO + O, — 2CH3——C\
OH

Bonpoc 31,
0
a) C,HsOH + 0, — CH;—C\ +H,0
: OH
e
6) C;H,0H + 0,— CH;—CH,—C +H,0

~onu



Benpoc 32.

Ilpusrak | Knaccrt Tpsmepel
1. OchoBHocTs  |a) OMHOOCHOBHEIE #0
H—C » CH:COOH,
"N OH
HC], HNO,
6) [IBYXOCHOBHBIE HOOC—CQOOH, H,;SO,
B) TpeX0CHOBHBIS H3;PO4
2. Cuna xucnotel [a) CunbHelie a) HCI, H,SO,, CClb,COOH
6) Cpeanue 6) HCOOH, CH,Cl—COOH
B) CnaGele B) C,HsCOOH, CysH;,COOH
3. Coxepxanue  |a) comepxurt kucnopoa  |HCOOH, H,SO,, HNO;,
KHCIIOpoJa CH,COOH
0) He coxepxnt kucropox |H,S, HCL, HBr
Bonpoc 33.
a) 1. CH;OH wMerason
CH;CH,0OH ostanon
CH;—CH,—CH,CH,0OH 6yranon-1
/0
2. CHy—CH—C ApPONaHaNE
/0
CHr—Cﬂz——CHz—C 6yTaHaJ‘IB
NH
o)
3.CH,—~CH —CHz—C\ 3-MeTHGYTAHOBAS KHCTOTA
J OH
CH 3
0]
CH;——CHZ—CHZ-—C\ GyTaHOBAdA KHCIOTA
OH
/O
6)1.CH;—CH —C\ 2-MCTHNPOIIAHOBAA KHCIIOTA
| OH
CH,
/0
CH;—CH,—CH,—C GyTaHoBas KMCJIOTa
~
OH
T cn
2. CH3/ —CH—OH 2-MeTHANPORanoN-1
CH;—CH,—CH,—CH,0H Gyranon-1
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Bonpoc 34.

1 2 20 3
CH,— C;H,~ CH;C.  —CH;COOH .
NH
1) 2CH, —— C;H;+3H,
2+ P 0O
2) C;Hy+H;0 _me] cH—c”
NH
3)CH c/o Ag,0—-— CH C/O 2Ag)
E +AZ0——Ch; +IAg
NH ' oH
Bonpoc 35. -
0
0 T c(:H
6)CH;—CH—CH——C\H ; Jc= C\H

uuc-2-0yreHans
CH3\ _H
C C\ /O

H
TpaHc-2-6yTeHanb
HOOC__ .~ COOH
c=

=
“NH
uc- GyTexumosaﬁ mcnwra

HOO
Se=c
‘~ COOH

Tpch-6yreHnuoaaa KHCIIOTa

r) HOOC—CH=CH—COOH

Bomnpoc 36.

Boroponusie cBa3u obpasytorcs y deHoa, 3TARHAKONA ¥ MyPaBBEHHOIA
kucnotsl. B pesynerare 9TH BelnecTBa MMEIOT Gosiee BEICOKHE TeMnepa-
TYpb! KHNEHKA U IDIaRNCBUA,

. Bonpoc 37.
/O O
a) 2CH,CH,CH,C +2Na—+2CH3CH2CH2C\ H,
~on oNa
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H ONa
2 +2Na—2 @ +H,

| I
CH3 CH'S

=9 /O
2CH,— CH ———CHZ—C +2Na-—>2CH3— CH —CHz—-C
H

@ +2Na— @ H,
CH,CH,0H CH,— CHZONa

0
6) CH3CHT——CH2—C +Na0H—»CH3CHZCH2——c< +H,0

ONa
@ +NaOH O 10
+NaOH— @[ +H,0O
CH,— CH,OH CH,CH,0H

Bonpoc 38.
CH;
CrHy—s

COOH
2 +3o,———-4—>2 +2H,0



8. Cnoxmubie 3pupsl. JKupnl

§ 33. Croorcrivie 3gpupur

Bompoc 1.
) CHCOOH+CH;—CH  —CH;—CH;0H 0%,
t
CH,
/O
_Hﬁ?i_) CH3_C\ +H,0
t - ~O—CH,—CH,— CIH—CH3
CHs
stolﬂ:
6) C3H7COOH+CH3—CH2CH20H —_—
t
/O
Hz_ff)iL) CI'I3— Cl-l2_ Cl'{z_C\ +H20

o— CH,—CH,™ CH;
CeoiicTra 3THX 3QUPOB THITUUHEI, OHH MOT'YT FHAPOJTMZ0BATHCH.

Bonpoc 2.
a) 3TH0BbIH 3¢Up NMponaHoBOH KHCIOTE
6) npormnosetii 3¢Hp MypaBbHHOH KHCOTHI.

Bonpoc 3.

a) CH+Cl, ——5 CH,CI+HCI
CH,Cl+H,0—~CH,0H+HCI
0
CH,OH+CuO—HC.  +Cul+H,0
N\H
o) o
HC/ +Ag20—>HC/' +2Ag|
~NH ~NOH

~° o
CH,OH+HC.  —2 04, HC< +H;0
OH t Oo— CH3

6) C;H,4 —[?,;]* CHytH,
2 20
C,H,+H,0 _[me] cu—cZ
NH
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o .
CH;Cf +H,— Ny CH;—CH,OH
t

H
0] o
CH;C{ +Ag20—+CH3—-C< +2Ag)
H . OH
/0 0
e C_ +CHs0H —22%4_, CH;—C< +H;0
OH O0—CyHs
Bompoc 4,
o 0
ciec- ¢ +con—120u onac —c< +H,0
| \OH ' OCH3
CH, CH,
Bonpaoc §. ’
/0
CsH10; CHg—CHz—CHz——CHr—C\OH
NEHTAHOBAA KUCTIOTR
0
CH;— C'H —CH;—C/
CH, OH
3-meTmnGyTaHoBaA KHCIOTA
o]
CH,—CH,—CH —C/
1 NoH
CH3
2-MeTUNOYTaHOBAA KUCTIOTA
CH3
| 8]
CH;—C —-—C/
! ~oH
CH,
2,2-AMMETIUHIPONIAHOBAA KUC/IOTA
/O
CH;—CH—CH;
_C\OCHS

MeTHnoesiii 3¢up Gyranopolt KUCHOTEE



CHy—CH _c\

0—CcH,
CH3

METHIOBEIN 2¢up 2-METUT NPONAHOBOH KHCIOTEE

/O
CH;—CH;,
N OC,H;
TUNOBBLA 9dup NponaHoBoi KHCTOTH
/0

CH;

~No— CH,—CH,— CH,
nponmonbm 3dHp YKCYCHOM KUCHOTHI

CHr—C\

O—CH— CH3

CH;
H30MPONHNOBEI 3QHP YKCYCHOI KHCIOTHI
/0
~o —CH, CH,™CH;,™ (H;
GyTwI0BEIH 2)HDP MYPaBLHHON KHCIOTEL

H—C

Bmp-b'ymnonun 3hup MypaBEHHO# RHCIOTHE

H——C\

CH;
K306y TUNOBELA 3P MypaBLHHOM KHUCAOTEE
»0 G

H |
_-C\O"'"f"_CH:;

CH;
Tper-OyTriionbii 3pAp MypaBEHHOH KBCIOTH
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Bonpoc 6.

DTHMH BellleCTBaMH SBJIIOTCS KHCNOTA U ddup.
Mr=2-30=60 ’

C.H;,.«COOH

14n+1+45=60

n=1

CnH2n+lCOOCkH2k+l
14n+1+44+ 14k + 1 =60
14n + 14k =14

n=0 k=1

o 0
CH3C< H——C{

OH 0 '""'CH:»

o
CH,—C +CH,0H — 2%« S°4k

~Sou O—CH3

-0 -0
H—C_ +H,0—2% ,p ¢ +CH;OH
0—CH, |

~oH
Bompoc 7.
/0
310 Bemectso — croxusili 3gup CH—C
' ‘OCH;
#° #0
CH,; +NaOH—-CH; +CH;0H
_C\o——CH3 ~ons
§ 34. Kupu
Bomnpoc 8.

CrpoeHHe KHUPOB GEUIO YCTAHOBIEHO ONBITHLIM NYTEM: HX HarpeBaymMm
¢ BOAOM B NPHCYTCTBHHM HIEJNOYHM M MPOAYKTaMM THIPOH3A ABJIAIOTCA
INULEPHH U KapOOHOBLIE KHCJIOTEL; B PE3Y/ILTATE HArPEeBaHUA TNHUIUEPUHA
€ KMCAOTaMH 00pa3OBBIBAIMCH BELIECTBA, RHATIOTHTHBIC KHPaM.
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Peaxyus llleapena:

0 -0
CH,-0-" R CH,-OH R,-Cop
| Py, 1 -0
Ch-0- c-% +3H;0—>CH-OH +R, - on

-0
CH,-0-C CH,-OH R, ¢~
2 Rs R;~C~om

Peaxyus bepmao:

20 Py
3RC ot CH,~CH -CH,»>CH,-0- C-Rl

I | Py
OH OH OH CH-0-C-R; +3H0
CH,-0-C-R,

Bonpoc 9.
TBepable )KUPL! 00pa30BaHLl B OCHOBHOM INpeNe/IbHBIMH KHCIIOTaMH, a8
KHAKHE — HEHAPEOCTbHEIMH.

Bonpoc 10.

0
CH,-0-C" ~C:H;
| L0
CH-0-C'-CHy,

P
CH, -0 - C'—CriHas

Bonpoc 11,
Ecnu KHCHOTAa MMEET LMC-CTPOCHUE, 3HAYUT OHA HempescibHad, Mo-
JTOMY 3KHMpBI, 00pa30BaHHBIE €10, JKHAKHUE.

Bomnpoc 12.
JlsugHoe macno 6yner BCTynarh B PEaKlMI0 ¢ LICJIOYaMH, MPU ITOM
6yayT o6pa30BLIBATECA MIHUEPHH H COMA KHCIIOT, @ CMa3oyHoe He Gyer.

Bonpoc 13.
2C30H62+302—)2C 14}‘129C00H+2H20

Bonpoc 14,

D10 0GBACHAETCH TEM, HTO B mccmoﬁ BOIE COAEpKATCA pacTBOPH-
Mble cond Ca u Mg, koTopble pearHpyloT ¢ KHCIOTaMH, obpasylomumucs
B pe3ynibTare rMAPONM3a MBLIA, MPH 3TOM MOIYYAIOTCA HEPACTBOPHMEIC
coma Ca u Mg (xnomps).
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Bompoc 15,

06pasylonmeca B pesynprare ruppoausa CMC xucnorsl ¢ Ca’
Mg® o6pazyloT pacTBOpUMBIE COMH, noa"romy Momwonlee neHcTeue CMC
He 3aBHCHT OT NPHCYTCTBHA HoHoB Ca®* u Mg,

Bonpoc 16.
CxeMa noKassisaeT BCE CTAUU, KOTOPHIC NPOTEKAIOT NPH NOTYUEHHT
KHUCJIOT U3 mapapuHoB.

9, Yriiesoanbi -

§ 35. Ioxosa

Bonpoc 1.
I'moko3a, KaK MHOrOATOMHEI CHHPT, — NOJASPHOE BEIICCTRO, NOSTO-
MY XOpOILO PacTBOPAETCS B BOZE.

Bomnpoc 2,

Ha o6pasosaune 1 Moap 3¢upa rmoKxo3sl yXOIUT 5 MOJIb YKCYCHOH
KHCROTEI, CIEROBATENEHO, INMOK02a — 5-aTOMHEIH crnmpT (Takke OHa
pearnpyer ¢ Cu(OH), ¢ o6pazoBakueM pacTBOpa BAaCIUILKOBOTO IIBETA).
T'moko3a pearupyer ¢ pacTsopoM Ag,0O, ClIeROBATENEHO, TIHOKO3A Alb:
TETHI,

Bonpoc 3.

CH,-CH -CH -CH-CH 0
a) | I I foo 1 =€ #Cu(OH), -
OH O OH OH o NH

CH,-CH -CH -CH-CH =9
| I | [ -C\ +Cu 0} +2H,0

OH OH OH OH OH H
CH,-CH -CH -CH-CH 0 Ni
&1 21 1 1 1-c® -0,
OH OH OH OH OH NH t

Nij CHy~CH -CH -CH CH
— | | f | | —CH~OH
t OH OH OH OH OH

Bomnpoc 4.

1 monb
Ce¢H 1,06 — 2C,H;OH + 2CO,
n(CO,) = 2n(CeH120¢) =2+ 1 =2 monb
CO;+ Ca(OH)z b CaCO3 + H,0
n(CO,) = n(CaCO,) = 2 Mo
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m(CaCO3)=n-M=2-100=200Tr
Otreer: 200 T.

Bonpoc 5.

1 mone

CGI"IIZO6 + 60, — 6CO,+ 6H20
n(CO,) = 6n(CcH1,06) =6 - 1 = 6 monb
V(CO)=n-V,=6:224=1344n0

Orser: 1344 n

Bonpoc 6.
Iror peaktus — Cu(OH),
a) CH,~—CH—CH,+Cu(OH),—>BacHILKOBOE OKpaninBaHue;

Il
OH OH OH

o) . o
#
6) R—cf H+2Cu(ou),—£-> R—C<OH+Cu201+2H20;

(6]
B) 2CH3< +Cu(OH), — (CH;C00),Cu + 2H,0 rony6oi p-p;
OH

r) C¢H;04+Cu(OH), - BaCUJILKOBOE OKPALIMBAHKE,
CeH;;06tCu(OH), S NN KPacHO-JKEIIThIA 0CanoK.

Bonpoc 7.
Cwm. c1p. 168 yuebnuxa,

Bonpoc 8.
a) CH3 CH 3

| .
OH—C—H+2Na—~NaO—CG—H+H:?}

l
COOH COONa
6) CH; CH;,

I l
HO—CH+NaOH—HO—C—H+H,0

l |
COOH COONa

§ 36, Pubosa u dezoxcupuboza

Benpoc 9.
a) Mr(rmoxko3a) — Mi(pubo3a) = Mr(CHOH) = 30



6) Mr(pu6o3a) — Mr(nesokcu) = Mr(Q) = 16

Bonpoc 10.

a) pubo3a u Ae30KkcHpHOO3a ABIAIOTCH MOHOCAXapPHAAMM, & A/A BCEX
MOHOCAXapHIIOB XapaKTEPHO CBOMCTBO CANOCTH;
6) OHH ABJIAIOTCS NOMAPHBIMH MOJICKY/IAMH,

Bomnpoc 11,
/O
2CH,-CH -CH -CH — +30,—
T T T .
OH OH OH OH

HO o

2 SC_CH -CH -CH < +2H,0

i —_ - - - 2
o# C\OH

OH OH OH
[Monyuennas kucnota GyAET pacTBOPATECE B BOAE, T.K. HMeET 6olb-
Y10 MOJIEKYJIPHYIO Maccy # HELUKIINYECKOe CTPOSHHE.,

‘Bompoc 12, -

CH,OH o ‘CHZOH
|~ ("H\‘ 0 / \
ff{\ I{f t\l __|/|

o
H OH H

§ 37. Caxaposa

Bonpoc 13,

PactBop riEOKO3BI Gy/IeT AaBaTh peakuio ¢ pacTBopoM Ag,0, a caxa-
PpO3bI HET.

Bonpoc 14.

Ecnu caxaposa momsepriiack HAPOIH3Y, TO B PACTBOPE HAXKOAATCA
IHoKo3a U ¢pykro3a. [HOKO3a BCTYNAeT B PEaKUMIO CEPeOpaHOro 3epKa-
J1a; eCJTH PeaKIms He UAET, HET H MMAPOIH3a.

Bonpoc 15.
5 Mons
12 22011 __L'—) CeH ;06 + CeH,206
a) n(CgH 20¢) = n(C;H20,;) = 5 MoB
6) m(CiH 206) =n-M =5-180=900 r
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Macca ¢pyKTO3BI paBHa Macce rioKO3b.
Orser: 5 Mosib, 900 1.

Bonpoc 16.
OGpa3yeTca pacTBOPHMBIA CaxapaT KasibLis.

§ 38 Kpaxman ‘

Bonpaoe 17.

Kpaxman — BMC, moHoMepaMu KOTOPOro ABJIAIOTCA MOJIEKYJIBI
[MIOKO3bI, HMEET Pa3BETBACHHOC CTPOEHHE, CTENCHb MOMMEPH3ALMK H
MOJIEKYILIPHAsA Macca BBICOKME.

Bonpoc 18.
I"moxo3s! 06pasyloTes Gonbiie, T.K. OHa COIEPKHT B cebe Maccy npu-
COEOUHEHHOM NPH THIPOJIU3E BOBL.

Bomnpoc 19,

[Tpn Bapke kaprodesa cogepxalmiics B HEM KpaxMas YacTHYHO NOA-
Bepraercs THAPOIH3Y, 06pa3yloTcs AEKCTPUHEL, obfanaiomye KiIesLIHM
CBONMCTBOM.

Bomnpoc 20.

1) (CéH1005)a + nH,O0 —— nCeH 1,06 rumponus
2) CH1,0¢—2CH;—CH(OH)—COOH  6posxetine

Bonpoc 21,

Peakuns ¢ HOIOM FOBOPHUT O CONepKaHHu kpaxmana. ITo Mepe mocne-
BaHua A6710Kka KpaxMan FHAPOIM3YeTCA A0 NOKO3bl, KOTOpad BCTYTIAeT B
PeaKuMIO C pacTBOPOM OKCHAA cepebpa.

-

§ 39. Hennronosa

Bonpoc 22.

MoHoMepoM 00OHX 3THX BELIECTB ABIACTCH [JIIOKO3a, OIHAKO OHH
HMEIOT pa3Hoe CTPOEHHE: KpaXxMasl — pa3BeTBCHHOE, a IEJTIoN03a —
NMHEHHOE, TaloKe OHY MMEIOT PasHylo CTeneHb NOMMMEpU3aluH, Lenno-
no3a Goublue, '

Bonpoc 23,
an= Mr, _ 5900000
Mr(C(H,,05) 162

= 36419,8 =~ 36420
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Mr, _ 1750000

6)n=
Mr(CH,,05) 162

=10802,5 = 10800

Bonpoc 24.
Hx kpaxMana HeBO3MOXKHO NOSYUHTH BOJOKHA, MOCKOALKY OH UMEST

Pa3BETBICHHOE CTPOCHHE, a LICIUIH/I03a JIMHEHOE,

Bompoc 25.
Kayuyk 3macTH4cH, T.K. TONHMEpHBIE MOJEKYNBI €0 CKPY4YEHLI B

CTHpaNy, a LeJUIono3b! HeT, BosokHa Gonee npoyHepie, T.K. HX MOJIEKY/IH
Gonplue 10 AJIHHE LENH.

Bonpoc 26. ,

Bce y1i BelliecTBa HOABEPTAIOTCA IMAPOIU3Y:
C1pH22011+ HyO — CeH 1206+ CeH 1206
Kpaxman Y LeJUToo3a:

n(CgH,¢0s) + nH,0 — nCe¢H ;06

Bomnpoc 27,
_-ONO;

6H8\O3\0N02)n + ZnHZO

a) (C6}{1005)n+2nHN03—'(C

(¢
Vs

6) (CeH1605)i#3nCH;COOH—{ ¢ 1. 0r—0 —c%=chy, |+3nH0
7

0—c—cH; )

Bomnpoc 28.

1. BelaenfioT MoKo3y,

2. Hemmono3y o6paGaTbiBaloT YKCYCHBIM aHTHIPHIOM.

3. INonyuenuniii a¢up pacteopsioT B cMecu CH,Cl, u C;H;OH.

4. PacTBOp NpoAaBnuBalOT Yepe3 PUALTPH! M TOTYHAlOT BOJOKHA TPpH-

CUHTATA, a4 PACTBOPHUTEIIb HCHAPACTCA.
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10. AM#HBI. AMHHOKHC/IOTBI,
A30TcoepAkalIHe reTePONNKIHYECKNe COeIMHEHN

§ 40. Amunn
Bonpoc 1.
CH;—CH,—CH,—NH, MPONWIaMHH
CH;—CH--NH, H30TIPONKIaMuH
I
CH;
CH;—CH,—NH—CH; METWIITHAGMMEH
CH;
I
CH;—N—CH3; TPUMCTHIAMUH
Bonpoc 2. )
4C,HsNH, + 150, — 8C02+ 14H,0 + 2N,
Bonpoc 3.
CH;— NH «CH; CH;— NH,,

Panukanst CH; — aBnAiorca JOHOpaMH 3NIEKTPOHHOM [IOTHOCTH, Ta-
KiM 00pasoM, JIoKanH3aluua 3JICKTPOHHOMN TIOTHOCTH Ha aToMe a3oTa y
JuMeTHNamuHa Oonblle, YeM y METWIAaMHHa, GOJNIbILE NMpOABIAETCA OC-
HOBHbBIX CBOMCTB.

Bompoc 4.

a) NH; + HCl — [NH,ICI

CH;NH, + HCl— [CH3NI‘I3]CI

6) NH,Cl + NaOH — NH,1 + H,0 + NaCl
[CH3NH3]C1 + NaOH — CH3NHzT + H,O + NaCl

= NHz .
H—NH2

Panuxan CgHs — sBgeTca akuenTopoOM 3JEKTPOHHOIM nnomoc*m,
NIO3TOMY 3/1€Ch NMPOHCXOANT ACNOKAIN3ALHMA ICKTPOHHONH MAOTHOCTU OT
aroMa a3zoTa U OCHOBHEIE CBOMCTBA OCNAONAIOTCH,

Bonpoc 6.

Hudenunamur Oonee craboe OCHOBaHHE, T.K. 3AECH NMPOHCXOAMT
6onpiuas JACNOKaIH3alusA 3I[CKTp0HHOi’l TUIOTHOCTH, NOCKOJIBKY 2 akuen-
TUPYIOLIUX pagukana
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oOTO O
H ~ H

Bonpoc 7.

(CeH;5),NH < NH; < C;H;NH,; < (C,H;),NH

Bonpoc 8.
246y . Xr
NO, NH,
+3H,— +2H,0
123¢ 9r

123r (C6H5N02) -93r (Csl‘lsNHg)
246 r (C¢HsNO,) - x 1 (CsHsNH,)
_ 246-93'= 186 (1)

123
Mp,= 1 M= 0,8 - 186 = 148,8 ()
Otser: 148,81
Bonpoc 9.
CaC, — C¢H;NH,
CaCz + 2H20 — Ca(OH)z + CszT

X

CeH, + HNO, 12594, c.HNO, + H,0
CH;NO, + 6H — CHsNH, + 2H,0

Bompoc 10.

a) C;H,NO, + 3H, — %, C,H,NH, + 2H,0
t

ah [Cu) s
6) +3H, —=4 +2H,0
NO; t N,

Bonpoc 11. -
a) CgHsOH + HBr — C2H5BI' + Hzo

BpoMaTtaH — TsKeNan KUAKOCTh, OMYCTHTCA Ha JHO, a YKCYCHas KH-
CJIOTA OCTaHETCS HAaBEPXY NMPOGHPKK.
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OH

OH
Br Br :
+3Bry— ' l F3HBr
Br

NH,

NH, :
Br Br
B) +3Br;— l :3HBr
Br

Bonpoc 12.

_ ONa
é +NaOH— +H,0O
NH, NH,
H
,LHC...,‘[@ C,
D Nl{l

[Ipoasnset amoTepHbie CBOMCTBA
§ 41. Amunoxucromsi

Bonpoc 13.

IMpumeposM Takoro BemecTBa CAyxar pu6o3a (ambAernaoCcaupT), Mo-
NOYHAR KHCOTA (CNMPT M KUCIIOTA)

3*



P
(I:Hz—(i:H —(|JH —(‘?H-—C\ pubosa

H
OH OH OH OH
20
CH;—CH —C< MOJIOUHAA KHCIIOTa
| OH
OH
Bompoc 14,
/O
a) CH;—CH,—CH —C\ O-aMHHOMACNAHAT KHCOTA
I OH
2
CH, —CH—cty—C”
2 2 > Y-aBMHHOMAC/IAHAA KUCIIOTa
| _C\OH : :
NHZ
/0
CH,—CH —CHZ—C\ B-aMuHOMAacISIHAA KHCIIOTA
| OH
NH,
. #0
6) CH;—CH,—CH,— CH —C\ O-aMUHOBAJNICPHAHOBAA
| OH
2
KHCIIOTA
/0
CH;—CH,—CH -—CHZ—C\ B-amuHOBaNepHaHoOBast
| OH
NH,
KHCJIOTA
CH;—CH —CH,—CH /O
3= — 2 Y-aMHHOBAJICPUAHOBAA K-~
| —C\OH
NH,
ciaoTa

2 O
CH 2 ——CHZ—CHZ——CHZ—C\ S-aMHHORANEPHAHOBAY KUC/IOTA
' OH

NH,
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Bonpoc 15,

#90 H,SO
CH Pubed %
I 2—CH2fC\OH+C2H50H-T—»
NH2
H,SO Z0
#—) C|:H2 ——CHz—C\ +H20.
OC,H;
NH2 _
Bonpoc 16.
=0 |
CH,—CH;—CH,—CH,—CH,—C COJb KMCIIOTRI
[ "N ONa
NH2
Z O
cl| CH,-CH,-CH,-CH, -CH, c\ COMb OCHOBAHIS
| ONa
NH3
Bonpoc 17.
2CH, —Y s C,H,+2H,
0
Hg2+ #
C,H,+H,0 CHj
_C\H
6] o 10)

&
CH3—c< H+Ag20 L CH3—<OH+2Ag¢

~0

P,
CH; +C12——«> CH +HC1
_C\OH | —C\
Cl
CH2 —C\ +NH3—> CH2 -—C\ +HC1
Cl NH2
Bonpoc 18,

¢ Py
CH;—CH,—CH,0H+CuQ —— CH3—CH2—C\ +H,0+Cu
‘H



~#0 0
CHg——CHz—C\ +Ag20 -——) CH3——CH2—C\ +2Ag

CH,—CH #° Cl,—*_; CcH cn /O el
3 2 +Cl,—2— CH;—
—-C\OH —C\
Cl
CH CH NH;—CH- CH /O +HCI
— + — —
3 —C\ 3 3 _C\OH
e NH2

§ 42. Azomcodeprcawjue zemepoyuKIUECKUE COCOUHEHUR

Bonpoc 19.

Otser HEOAHO3HAU4YCH, T.K. paiuKal MOXKET paciiojararbci no-apyro-
MYy 110 OTHOHICHHIO K aTOMY a30T1a.

CzH S

SN\, NN

Bonpec 20..
“
Ji+3m, 2L,
t
SN Y
|
H

a) ve obnanaer, 9T0 NPOCTO HUKNKHYECKas GopMma;
6) ma obnamaer, T.K. Ha aToMe a30Ta JIOKANMH30BaHA 3/1EKTPOHHAA

TUIOTHOCTb.
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Bonpoc 21.

B Molexy/ie NMpPUAVEA HENOJENEHHAs 3MEKTPOHHad Tapa obecre-
YYBacT OCHOBHBIE CBOMCTBA M He yuacTByeT B 00pa3’oBaHHMM enHHON
JT -CHCTeMBI, 2 B MOJIEKY/le MUppONa YYACTBYET U HampaBiieHa BHYTPb
uMKa.

Bonpoc 22.

HenonenenHas :mexrpounau flapa B THPPOJIE YYacTBYET B 06pa3opa-
HUH JT -CHCTEMEI, TIO3TOMY OCHOBHELIE CBOHCTBa cnabee; B MOJICKyJIe THp-
pONHAMHA JT -cucTeMa He 00pasyeTcs, M napa OCTaeTCA JIOKaNH30BaHHOMH
Ha aToMe a30Ta, obecrnednBad OCHOBHbIE CBOHCTBA.

U+H +ClI'— +Cl‘
)
H

Bompoc 23.

IMupunun npeactapmseT coboi NOMAPHYIO MOMEKYNY, a IUPPOI HeT,
TI09TOMY B MOJIAPHOM PACTBOPHTENE (BOAE) MMPHIMH PACTBOPAETCA XO-
po1o, a MUPPOIT TUTOXO.

Bonpoc 24.

H K- K +H,

ATOM a30Ta OTAAeT CBOIO DNEKTPOHHYI0 AMd 0OpasoBaHuA T -
CHCTEMBI H OTTAIMBACT NCKTPOHHYIO ILIOTHOCTE OT aToMa BOAOPO/a, Ae-
Jlast CBA3b NONAPHOMH.

§ 43. Ipumuounossie u nypuHossie OCHOCAHUA

Bompoc 25.
a)

NMHPUMHIUH nypusH
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6) o/

h

LMTO3HH

Bonpo'c 26.

H
AOCHHH

TeTepoMKITHYECKHE COSRUHEHNS M HX NPOH3BOOHBEIE HMEKT GOJb-
10e 3HAYEHHE B XKH3HENACATENILHOCTH Ye/I0BeKa.

11. Beaxn. HyknennoBble KHCI0THI

$§ 44. Beaku
Bonpoc 1.
0(S)= Ar(S)
Mr
Mol
_AS) _ 32
ror o(S) 0,0032
Otser: 10000 r/mMons.
Bonpoc 2.
/O

NHz—CHz—C\ OH

HZN—('TH —COOH

o

COOH
H,N— CI: H —COOH
G
CGH 5

Bonpoc 3.

FJIHUYH

acrnaparnHoBag KHCJIOTa

theHHnananuH

Moxet ObITh MONY4EHO 6 Pa3nu4HBIX TPHIICHTHAOB,
- 1) CH,—COOH IHMLNH

NH,



2) CH,—CH—COOH ananun
|
NH,
3) HS—CH,—CH—COOH
|

NH,

i ] »0
CHy—C~—N—CH—C—N—CH 1,2,3
| | | —C\OH
NH, H CH, H C'Hz

SH

i i Py
CH,—C—N—CH—C—N—CH- (1,3,2)

| T T T on
NH,. H C'Hz H CH;

SH
I fl)
NHZ—CI}-—C——III—CHz—C——lTI——CIH—COOH
CH, H H C|H2
SH
Bo03MOXHE! TaKXKe TPUNIENTHJBE:
2,3,D),(3,1,2)u (3,2,1)
Bonpoc 4.
1. Fuaponn3 (o mo6oit menTHaHOM CBI3M)
o .
U H,0 -0
R-C- II\I —RI —_—9 R—C\ +R1—NH2
H
2. BaanmopneiicTBu¢ ¢ Lea04aMu
0] 0]

I Il
HOOC-R-C-N-R,+NaOH—NaOOC-R-C-N-R +H,0

H H

2,1,3)
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3. BaanmoneiicTBHe ¢ KHCIIOTaMH,
O : o

I Il
NH,-R-C-N-R +HCI—-CI[NH;-R-C-N-R,]

I I
H H

Bonpoc S.

Bogopoaseie cBS3M NOAACPKHBAIOT BTOPHUHYIO CTPYKTYpY Oeinka.
Hannuue BOJOPOAHBIX CBA36H NIOBLILAET TEMNEPATYPY KUIEAHA M IL1aB-
JIEHH4 BELIL XTBA.

Bonpoc

Henarypaupa — paspymenne koHdurypauuu Oenka. OHa Moxer
ObITh BI3BAHA KOHICHTPHPOBAHHBIMM KMCJIOTaMH M IHEIOYAMH, COJNIAMH
TAKENLIX METAUIOB, HATPEBaHHEM, PacTBOPHTENAMH, paauauyeil, oHa
UMeeT GOoNBIIoE 3HAYEHUE B ¥H3HYU YEI0BEKA, MOCKOIBKY Genok — oCHO-
BA XKH3HH.

Bonpoc 7.
+H.,0
a) MUpHl ——2— RIHLEPHH + KapOOHOBLIE KHCIOTHI
+H, O
6) yriesoast ——2—> MOKO3a

+H,0Q
B) Oenkn ———=——> aMHHOKHCJIOTHI
IpoxykTsl pacxoAyiOTCA Ha HONyYeHHE OPraHN3MOM DHEPrud H nu-
TATEAbLHLIX BEWECTB, HOCTYNAIOT OHH B KPOBb.

Bonpoc 8.
AMHHOKHCAOTHL HEOOXOAWMBI YENAOBEKY, & T.K. OHM COACPHATCH
TONBKO B GeNKax, TO HX He 3aMCHAT HY YTTICBOAL, HIl KHPHL,



§ 45. Hykneunogsie Kucaomot

Bonpoc 9.
Huro3un NH, :
-_ O—Crz/ g
N4
g
HO_({’)— o

(0]
l

Bonpoc 10.

R pnREYL

HO—P—O—CH,

:[ jI ”‘%}l
OH OH OH OH



Bomnpoc 11,

[MypuHOBEIE ¥ NMHPMHINHOBLIE OCHOBAHUA KOMIUIEMEHTapHBI Ipyr
IpYTY, KaKIOMY WYPHHOBOMY COOTBETCTBYET NMHPHMHINHOBOE H HA060-
POT, NOITOMY HX YHCJIO BCETZA PaBHO.

Bonpoc 12.

B monexyne CH,;NH, o6pa3ytorcs BONOPOAHEIE CBA3H, MO3TOMY €ro

TeMMepaTypa KHMICHNUA BEIIIC,
H

I
CH;-N-H :
| H

I I
CH;-N-H- - -N-CH;

I I

H H
Bonpoc 13.
BMC
KNEUHOBas
F— Gestok Kayuyk nyncnom KpaxMmaln | uennonosa
CPAaBHEHUR
1. Moxomep aMHHO- OCTAaTKH O- | ocratku B-
xucnora | FROMPEH HYRICOTWL | 1 sokonst TIIOKO3BI
2. Crenens mo-|500-5000 {2000-7000  [30-30 000 500-5000 |1000-16000
JHMEpH3ALMY
3. Monexynap-{10 teic~ {150-500 Tic. |10 TEIC— 90-800 TeiC. |Gonee 1 MAH
Has Macca 10 maH 10 MH
4. IIpoctpaHct-{3akpy-  |nuHelfHble LCHOYKH B 3a-|pa3BeTB-  |JIMHECHHbIC
BEHHOE CTpOe-|ucHHbIE |CTepeopery- |BHCHMOCTH OT|JNCHHBIE Lie-|uenouxu
HHe HENOUKY, {ApHBE  32-|{THIIA, PA3AWY-|{MOMKH
' CBEpHY- |KpydeHHBC |HO pacmono-
THEB  |LICTIOYKH JKEHBI B Mpo-
rro6ymy CTpaHCTBE




12. CuuTeTHYeCKHEe BLICOKOMOJIEKY/ISIPHDIC BEIeCTBA
H N0JIAMepPHbIe MaTePHAJIBI Ha HX 0CHOBE,

§ 46. Ob6wian xapaxmepucmuKa CUHMEMu1ecKux
6bICOKOMONEKYTIAPHBIX GEULECING

Bonpoc 1.
HMockoneKy noMHITHACH mosxyqaioT u3 atwieHa CH,=CH,, 1o oH aB-
ngeTcs MOHOMEPOM, TIOITOMY CTpYKTypHOe 38eH0 —CH-CHjy—.

Bonpoc 2.

MoHOMep # CTPYKTYPHOC 3BCHO MMEIOT OJIMHAKOBLHIH KOJIMUECTBEH-
Hbiff COCTaB, HO CTPOCHHE OTVIMYACTCA TEM, YTO B CTPYKTYPHOM 3BEHE
pasphIBAIOTCA JBOHHEIC CBA3H H PACXOAYIOTCA HA COCAHHEHHE MOHOME-

POB B MaKpOMOMEKYy.

Bonpoc 3.
I l
‘ - Cl
MOHOMEp CTPYKTYPHOE 3BEHO

Bonpoc 4.

n =_I\£“@£_=ﬂ9= 179=18
Mr(C,H4) 28

Oxger: 18.

Benpoc 5.
MonekynsapHas Macca rnoauMepa — abCTpakTHOE MOHATHE, NOCKONb-
Ky TIOJIAMEDPEI HE MMEIOT TOYHOTO COCTaBa., "

Bonpoc 6.

a) BMC oueHp KpynHBIC MOJICKYJIbl, OHH HE MOTYT 00nagarh CBOMCT-
BOM JEeTY4E€CTH, HMEIOT OFPOMHEIE MOJIEKYJIAPHBIE MacChl;

6) cM. Brie.

Bonpoc 7.
Crina CBA3HM aToMOB BHYTPH MOJEKyJibl ropasno Oonbiie crbl CBA3H
MEXRY MOJIEKYNaMH, TO2TOMY JUTMHHBIE MOJISKYJ/IBI TIpOUHEe,

Bompoc 8.

Yem menbwie Mr, TeM MeEHbIIE MOHOMEPOB CIUMTBI B MOMEKYJeE,
MeHBUIE 3HEPTUK TpedyeTca HA paspyIIeHue CBA3ei — HIDKe TeMnepary-
pa nnasnenua u HaoGopor. [lonyuaercy, yem Gonbiie pazbpoc B Mr, Tem
Gonbuie pasopoc B T,y
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Bomnpoc 9.

WHuimaTop — 49acTHud, Onaronaps KOTOpOi HAYMHACTCA PCaKLiMA,
OHa ee HHRLUHDYeT. )

KaramuzaTop — BEUecTBo, KoTopoe 00pazyer ¢ UCXOAHBIMA BEINECT-
BaMH KOMIUTEKC, JHEPTH aKTHBALIWH KOTOPOTO MEHbBLIE, YEM JHEPrus aK-
THBALHM HCXOJHBIX BEHIECTB, B PE3yBTATE TPEOYeTCH MEHbBLICE KONHYe-
CTBO 3HEPrHM A1 NPOBEICHUA PEAKLIMH,

Bonpoc 10.

a) JOMKHEI UMETh KPATHBIC CBA3M;

6) NOJUKHBI COAEPXATH TPYIIILI aTOMOB, 6JIaroAaps KOTOPBIM CIUNBA-
t0TCA MOHOMeEpSI, 06pasyerca HMC (sanpumep, H;0).

Bompoc 11.

Macca maxpomostekyJibl, 06pa3oBaBUICHCS B PE3YALTATE PEAKUMH HO-
MHUKOHAEHCALUY, MEHbIIEe CyMMbI Macc 00pa30BaBIIMX ee MOJICKYN, Mo-
CKONMBbKY 00s3aTebHO BHIAENAETCA KakOH-TO MOGOYHBIA HU3KOMOJEKY-
JAPHBIH NPOAYKT.

- § 47. ITnacmmaccw

Bonpoc 12.
a) Kay4yx, pe3uHa;
6) NosmMaTHACH, IONUTIPOTTAJIEH.

Bonpoc 13.

TMonuaTHneH M NOMMNPONWIEH HE COAEPXAT KPaTHEIX CBA3eH, MoITo-
MY KX CTPOEHHE CXOXKe C ajKaHaMH, UM NpPHCYUIM CBONCTBA NpeienbHbIX
YTACBOAOPOAOB: OHM He obecuseunBaroT pactBop KMnQO, n Gpomuyio
80Y. -

Bomnpoc 14,

CH; CHZi

n CHz = C—-CH:;—’(——CHz—C_)n
‘ -
CH, CH,
CTPYKTYPHOC 3BCHO

Bonpoc 15.

TTosuoTHIEH BBICOKOTO NABIEHHA MMEET Pa3sBETBIEHHOE CTPOCHHE, 4
TTONIAITWIEH HU3KOTO JAaBJICHHA NoJ AeHCTBHEM KaTalm3aTopa HMEeT
TPOro JIMHEHHOE CTPOSHME, OH (ojee IUIOTHBIA, MPOYREIL. Pasmugua
CBOMCTB CM. yueGHHK CTp. 224,

8



Bonpoc 16.

CrepeoperyJipHbli MONUIIPONHAEH COCTONT U3 MOHOMEPOB MpOIEHa,
npu 31oM CH; — TIpynnbl pacnioyiokeHHbIe NPaBUIbHO (YEPENyIOTCs) U
IO O{HY CTOPOHY OT ILIGCKOCTH MOJIEKYJIbI.

HecTepeoperyiapHas CTpykTypa:

CH, CH; CH;

l |
—CH,~CH-CH-CH,-CH,-CH-CH-CH,-CH,-CH-CH-CH,—
| 1 I
CH, CH; CH,4
Bomnpoc 17.
Mr .n  _ 100000

n= =2380,9 =2381
Mr(C,H,) 42
Orsert: 2381.
Bonpoc 18.
nH—C\ — ~CH2——O—CH2———O-—. . .—)(—-CHZ—-—O——),,
H

MONHMED
—~CH;—0O— — cTpyKTypHOE 3BEHO

§ 48. ITnacmmacco! (npodonscenue)

"~ Bompoc 19.
( -CH 2" CH—)
|
Cl n
1
o (Ch= Ar(CD) = 35,5 =0,568 unu 56,8%
Mr(CH2 -CHCl) 62,5

Oreer: 56,8% '

Bonpoc 20.

Ipu varpesanun obpasua seigensercs HCI, uro noarsepiknaerca no-
KpacHeHuem nakmycosoit Oymakku, H,O — mocunenue 6e3pogHoro

cynstara meau (I1) u CO, — nomyTHeHHE H3BECTKOBOH BOBL.

Boupoc 21.

Hennas, T.x. B pesyabrate pasnoxkenns obpasyiorca CH = CH u HCI,
a B pesyJIETaTe ACMOHMEPH3aLMHK JOKEH 00pa30BaThCA UCXOZHBIH MPo-
ayxt CH,=CHCI. '
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Bompoc 22.

o
—CH,—C— o —3>» n —CH,=C—CHj;
|~ £4¢0
OCH3n \\OCH3
Bonpoc 23.

ITonMMeTHIMETaKPHAAT CROCOOEH B3aHMONCSHCTBOBATh € KOHLCH-
TPHPOBAHHBIMHM PACTBOPAMH ILENOYEH M KHCIOT, T.K. COLEPMHUT CIONK~
HO3QUpHSEIE rPYyNMEL.

Bonpoc 24,

TMonuMepHbIe MaTepHaNbl, MOTy4aeMEIE Ha ocHoBe (enondop-
MalbIACTHAHOM CMOJIBI, XapaKTepHU3YIOTCH BLICOKOH MeXaHH4YeCKOH
APOYHOCTBH), TEMUIOCTOMKOCTBIO, KHUCIOTOCTOMKOCTBIO M XOPOWINMH
HHOJIEKTpHUYeCKUMH cBolicTBamMu. C noGaBneHueM IpeBecHOM MYyKM
nonxyyaroT paano- U JIEKTPOTCXHUUCCKNC H3JICIIHA; BOJIOKHUCTLIX Ma-
TEPHANIOB — TEXHHYECKHE JETANIH; XJIOM4aTo0yMaxHOH TKaHu — Je-
TaJlM MAIUIMH; CTEKITHHON TKaHH — KOHCTPYKLHMH B CyA0- H aBTOMO-
funecTpoeHHH.

Bonpoc 25.

TekcTonUT H3rOTORNEH HA OCHOBE cbeHombopmansnemnHoﬁ CMO-
JIbl, KOTOpad ABAACTCA TCpMOpCaKTHBHOﬁ W NpW HarpesaHhy paspywia-

€TCHl.
Bompoc 26.
OH OH H OH
CH, CH; ag@
S CH, CH, /Cﬁz
~CH,~ H, CH2-©
OH OH - OH CH -
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§ 49. Curmemuueckue eonoxna

Bomnpoc 27.

HekoToprle MOMMMEPSE NPH HArpeBaHUY PaspylHaloTcA, MOITOMY HX
syqme GopmoBaTe U3 paciiara. B ocTaneHOM, MpouECCh NPaKTHYECKU
OMHAKOBBL.

Bonpoc 28.

Flpn mosyyeHMH BOJIOKHA M3 E-aMUHOKANPOHOBOH KMCIOTHI HUCXOJI-
HBle MOHOMEPH HMEIOT GONBIIYIO IJAHHY, YeM €Cid 3710 Gbia Gl o, P
WIH ApyTHe KAUCIOTH, @ CIICIOBATEBHO, H GOJBILYIO IPOYHOCTS.

Bonpoc 29,
Tpu cHAbHOM BBITAXKKE GOJIBIIE MOJEKY/T PACIPAMILICTCH, BHITATHBA-
eTcd, nomy4aercs 6osee NPOYHOE BOJIOKHO.

Bonpoc 30. ,
n(NHz)—-(CHz)ﬁ‘—-COOH—")(—NH—(CI’IZ)é—_C—’)n + nHZO
|
o
Bonpoc 31.
HNHZ—'(CHz)s'—NHz"}'nHOOC—(CHz)r—COOH“’

O O

I I
—» (—NH—(CHy)¢—N—C—(CH,);,—C—),+nH,O

H

Bonpoc 32,
) nCH2=CH—')(—CH Z—CH—)n

I |
C=N C=N

§ 50. Cunmemuueckue xayuyku

Bonpoc 33.

OnacTHYHOCTE — CBOMCTBO BOCCTAHABIMBATH OPMY M pa3Mepsl Ho-
Clle npeKpauleHus Bo3aecTBuit.

InacTHIHOCTE — CTIOCOOHOCT NoABEPraThes AedopMarLuy.

Bonpoc 34.
MakpoMoeKy bl Kayuyka CKpYueHbl B CIHpajib, 8 MaKpOMOJIEKYJIbI
BOJJOKOH MakCHMaJlbHO BBITAHYTEL
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Bomnpoc 35.

Ha ocHOBaHMH COCTaBa MOXKHO OTHECTH €I'0 K JHEHOBLIM YIIIEBOAO-
poaam CHe (C.Ha,2). Jins NOATBEpXASHNUS MOXKHO NPOBECTH PEAKUMIO C
6pomMHOii BOROIf, KONMUYECTBO KOTOpOil GyAeT MpOMOpUMOHATLHO Macce
B3ATOTO Kay4yka.

Bomnpoc 36.
a) nCH,=CH—CH=CH,—(—CH,—CH=CH—CH,—),
6) nCH,=C—CH=CH,—(—CH,—C=CH—CH,—),
| S
CH, CH,

Bonpoc 37,
uc-popma:

O / CHz—Cl-lz\ / & N /
C=C C=C C= C
H W o~ W SH
Tpanc-dopma:

CH,—CH, H

BN i’ o’
/ SNca—cn? Sw w0 Seu—
Bonpoc 38,
nCH,=CH—C=CH,—(—CH,~~CH=C—CH,—),
| )
Cl Cl
CTPYKTYPHOE 3BEHO
Bomnpoc 39.
CH=CH,
nCH,;=CH—CH=CH+n @ QCHZ—-CH—CH—CHZ—CHZ——CH—
n
Bonpoc 40.

nCH,=CH-CH=CH;+nCH,=CH— —CHZ—CH—CH—CHZ—CHz—CH—
| |
C=N C=
-CH2—CH-'CH—CHz—-CHZ—CH—CHZ—CH—CH—CHZ—CHZ—CH-CHZ—
| I
C=N C=
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JlaGopamopnsre onsimst

2. CroiicTsa KaydyKa H pe3HHbBI,

1) 6onee anacTUMHOI ABIACTCA Pe3HHA, OHa OBICTpee BO3BpaLacTCA B
HCXOJIHOE COCTOSHHE, TAKXKe OHa sBNsercs Gosiee NpoYHO.

2) Kayuyk pacteopsiercs B GeH3uHe, a pe3una nanib Habyxaet. Takoe
pasnudue B CBOHCTBAX OOBACHACTCA Pa3MUMEM B CTPOCHHM: MONUMEp-
HBIC LEMOYKM KayyyKa B MOJIEKyA€ PE3uHb! CBA3aHBI Mexay coboil nu-
CynsUIHEIMH MOCTHKAMH.

3. CeoiicTBa rnUepHHA

1) TauuepuH pacTBOpAeTcs B BOAE B JIOOBIX NPONOPLMAX.

2) BricTpee MCIAPHTCA BOJa, T.K. 00amaeT MEHBIIMM 3HaYCHHEM MO-
BEPXHOCTHOT'0 HATSKECHHSA, €2 MONIEKYJIb! MEHbIIE H JIeTHe.

3) CuSO; + 2NaCOH — Cu(OH),| + Na,SO,

Cu(OH), + CHy—CH—CH,— BacHIbKOBO€ OKPaLIHBAHHE

Lo
OH OH OH

HaGmronaercs CHavana BrimaficHHe roiy0oro ocaaka, a 3aTeM €ro
pacTBOpeHHe, IOJTyYEeHHBIH pacTBOp CHHETO HBETA.
Peaxnua ¢ Cu(OH), sBnsierca xauecTBEHHOH [ rTANEpIHA,

4. CeoiictBa ¢denona.

1) denon gaxe B pazOasieHHOM Bw.le B BOJIE NONHOCTLIO HE pacmo-
puIcs.

2) Ilpu HarpesaHun cMecH (EHOJI PAcTBOPRETCA, NPH NOCHCAYIOMEM
OXJAKICHUH BHOBb 00pasycTCs SMYABCHA.

3) npu poGaBAeHHMM pacTBOpa MiEIoYM, (PEHOR pPacTBOpAETCH, T.K.
TMPOTEKAeT peaKiHs HeHTpanu3auuy.

C¢H;OH + NaOH — C¢H;0Na + H;0

4) Tlpu nobGaBmeHHAM K TONYUEHHOMY PacTBOPY pacTBopa KHCIOTHI
TIPOHCXOJUT MOMYTHEHHE, T.K. NMPOTEKACT peakims ¢ oOpasoBaHHeM de-
HoJIa

CeHs;ONa + HCl — CHs;OH| + NaCl

5) Hpu nobGasneHuu k pactsopy ¢eroma GpomHoil Boabl o6Gpaszyercd -
ocanok Tpubpomdenona '

OH

OH
@ +3Br,— Br‘-@f&' +3HBr
| Br
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5. Croiicra QopManbaernaa.

1) Ipx pobarneHHu K aMMHa9HOMY DacTBOpY OKCHaa cepeGpa pac-
TBOpa (opMaTHHa M MOCJCHYIOMEM HArpeBaHWH NMPOOHMPKM HA CTEHKAX
obpazyercs Hanet cepebpa, MPOTEXACT peakiMA OKuCHeHAA dopmanbae-
rBaa.

»0° #0
H +Ag,0—H +2A
—C\H £ -C\OH gl

2) ITpn mobaenenun pacteopa NaOH k pacrsopy CuSO, obpasyerca
ocanok romxyforo Lseta .

CuSO, + 2NaOH — Cu(OH),| + Na,SO,

Ipu npunBanny k 06pa3oBaBIIEMyCA 0CAIKY pacTBopa GopManiHa
M TOCNEIyIOUIEM HarpeBaHHM CMecH HaGmonaeM H3MEHEHHE LBETA Ocal-
K4 CHAYaIa HA XKENTHIH, 4 33TEM Ha KPaCHEIA.

H /02C0 H /0 2CuOH|] +H0

+2Cu - + 2Cu! +
—C\H (OH), _C\OH 1 +Hy
sKexThI

2CuOH — Cu, 0 + H0

KpacHbIH

3) Ilpu nobasnennd K pacTsopy $yKCHHCEPHHCTON KUCIOTH pacTBO-
pa ¢opmanenernna HaGmonaeM ofpa3oBaHHE KpacHO-(HOIETOBOrO OK-
paliMBaHuA - KAYECTBEHHAs PeaKlya Ha aTbAETHABL.

6. Oxuc/IeRHe CHHPTA B aJbAerHA.

IIpx norpyxeHHH HakaJcHHON JoYepHa MEAHOH NPOBOJIOKH B HpO-
6upky co cnuproM HaGmioaeM BHOBb NOKPaCHEHHE MPOBOJIOKH H y/aB-
FIMBAEM XapaKTepHbiil 3amax ansacruaa. s Gonee noiHOro NpoTeKaHHA
peaKIMA ONEPALHIO HY»KHO NOBTOPHTH HECKOJLKO pa3.

2Cu + 0, —{—32Cu0

. 0
C;H;0H + CuO —~—> CH;—C{ +Cu} +H,0
H

7. CeoiicTBa JKHMpOB,

1) INpu no6asneRun B NPOSHPKH COAEPXKAIIHX BOLY, CIUPT ¥ GEHIHH
paBHOIO KOJMYECTBA KHPA H IOCMEXYIONEM BCTPAXHBAHHM NpPOOHMPOK
Ha0nmio1acM, 4TO B BO/JC KHUPEI HE PacTBOPAIOTCA, JIydllle BCEro pacTBo-
patoTcd B GeH3MHE, YyTh XyXKe B CIIHPTE.

2) Ecnu Ha $unerposansHyo GyMmary HAHECTH NO Karsie PacTBOPOB
skupa B GeH3WHE ¥ CIUpPTE, TO NOCIE HCNapeHHs pacTBOPHTEA Ha 6yMare
OCTaHYTCH KUDHEIE NATHA,
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8. CpaBHeHNe CBOHCTB MLIJIA H CHHTETHYECKHX MOIOINMX CPEACTB,

Mpu noGaenenunt K »kecTkoi Boxe pacTeopos Meuia H CMC u pery-
NAPHOM BCTPAXMBAHHH IPoOHPOK HAbmoNaeM, UTO ycToiunBas reHa Oul-
crpee oGpasyerca B nipooHpke ¢ CMC. CMC — Gosnee Xopoliiee Mororee
CpPEACTBO, Aake B XECTKOH Boxe.

9. CroiicTBa riloKo3bnl.

1) Npu npunneanuu pacteopa NaOH k pacteopy CuSO, obpasyerc-,
0CanoK romy6oro nsera: )

CuSO, + 2NaOH — N32S04 + CU(OH)zl

Hpu gobaenenun K o6pazoBasmeMycs OCafKy pacTBOPa MIIOKO3L! Ha-
6mojaeM oOpasoBanye ApKO-CHHEro okpawMBannd. IIpouzonura kauecr-
BEHHasl PEaKLKd Ha MHOTOATOMHBIE CIMPTHL.

2) Ipy HarpepaHUM NONYUEHHOTO pacTBOpa Habmoaaem oGpazoBaHue
AenTo-KpacHoro ocaaxa. ITpon3omno okucneHHe aTbIETHAHON Ipymsl
TIOKO36I:

/0 e

CH,-CH -CH -CH -CH —C\ +2Cu(OH), ——>

| 20 ] | | H
OH OH OH OH OH
. 20
—— CH,-CH -CH -CH -CH -cZ_ +Cu,0[+21,0
| | | ] | OH .
OH OH OH OH OH

3) Npu pofasneHMH K aMMUAYHOMY pacTsopy okcuaa cepeGpa —
PacTBOpa IVOKO3b H MOCTEAYIOMEM Harpesanud NPpoGUPKH Habmonaem
obpasoBanne nasera cepebpa Ha cTeHkax npoOupxu. TpoTekaer peakums
OKHCIICHUA [TIOKO35I.

4) TIpu noBasieHuH K pacTeopy (oyxcnncepnuc'roﬁ KHUCIIOTEL PacTBoO-
Pa TIOKO3b HHYEro He mpoucxoAMT. ['moko3sa He pearupyeT ¢ dykcuH-
CEPHHUCTOM KHUCIIOTOM.

10. BsaumoaeiicTsne caxapo3nl ¢ FHAPOKCHAAMYE METAJLIOB.

1) Ipu poGasnenyy K pacTBOPY Caxapo3bl CBEKENPHTOTOBICHHOIO
TUIPOKCHAA MenW HabmonaeM oO6pa3oBaHHE SPKO-CHHETO OKpaniuea-
HHA — J0Ka3aTeLCTBO HATHYHA B MOJIEKYJIE Caxapo3bl HECKOJILKMX THA-
POKCIIIBHBIX IPYHIL

2) [Ipu npunMBaHKUY K pacTBOPY CAXapO3bl HIBECTKOROTO MOJIOKA Ha-
OmozaeTca PacTBOPEHHE M3BECTH. OTO MPOHCXOMMT, T.K. B BOE NpPOHC-
XOMUT YACTHYHAt AUCCOLMALMA Caxapo3bl, MPOTOHBI MIPOKCHIHHBIX
TPYTI OTIMENNSIOTCH OT HUX, U IPOTEKAT peakiis.

2H"+ Ca(OH), — Ca™ + 2H,0
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11. CeoiicrBa Kpaxmasa.

1) Haceinaem B mpoOMpKY Kpaxman, noGaBAM BOOY M nonyqem-lyvo
CMECh HarpeeM 1 NPOKHIITHM, FOTY4HM KilelicTep.

2) Ipu npunuBauuu B NpoOHPKY ¢ Bogo#l pacTBopa KieHcTepa H
nobasjieHUH CIIUPTOBOTO PAcTBOPA HONA HAbMoJaeM CHHEE OKpalluBa-
Hue,

3) INpu HarpeBaHUH MOIY4CHHOK CMECH CHHAA OKPacKa MCUE3HET, TIPH
FIOCNIENYIOHIEM OXTKAEHHH OHA BOCCTAHABJIMBAETCA.

4) Tlpu pobGaBneHUH K KPaXMAILHOMY KIEHCTEpY CBEKEIPHIOTOB-
neuroro Cu(OH); U nocsieayOEM HarpeBaHHH OKpacka ocaaka OCTacT-
€4 HEH3MEHHOH — KpaxMasi HE BOCCTAHaB/IMBACT MeIb.

5) Ipu nobasreHuu B NPOOGUPKY ¢ XOPOLIO PaNKEBAHHLIM KYCOUKOM
yeproro xyeba csexenpuroronicHsoro Cu(OH); H mociaenyouieM Ha-
rpepaiiu HaGniojaeM M3MEHEHME LIBETa 0CajKa C roiyboro Ha JKeiaro-
kpacHbiit. Peakiyd NpousoluIa, T.K. NoJ AeiicTBHEM (epMEHTOB CIIOHEL
KpaxMan noapepres ruAponn3y H o6pasosanach N0K03a, BCTYNHBINAA BO
Baumoneiicteue ¢ Cu(OH),.

12. CeoiictBa Geaxos.

1) IIpn nobarnennu k pacTBopy Geska pacrsopa NaOH u nocnenyro-
HieM noGasneHHu Heckonmbkux kanenas CuSO, nHabGniogaeM KpacHo-
¢noneroBoe okpamyBaHHe — KauecTBEHHan peaxims Ha Genok (GHype-
ToRax). ‘

2) Ipu pobasnennu x MAcHoMy 6ynpoHy pacreopos NaOH u CuSO,
HaOmofaeM TaKxKe KpPacHO-PHONETOBO¢ OKpamIHBaHHE, YTO T'OBOPHT O
HamayuK Oenika B Oy/iboHE,

3) Iipn cropanny XnomuaroOyMaxHON TKAHM YYBCTBYETCH 3amax
s#okeHOH Gymaru, NpH cropaHyy MIEPCTH — HOKEHHOro nepa (pora).

13. CBolicTBa HOJAHITHIIEHA.

1) IIps HarpeBaHMM NOJMITHICHA CHaYala PasMATYacTcd, a 3aTeM
IVIABHTCA — TPH 3TOM €MY MOXKHO npuaath mobyio GopMy, YTO NpaKTu-
YECKH HEBO3MONKHO CACNATE NPH 00BIIHON TeMnepaType. D10 NOKA3kIBa-
€T, 4TO NMOJHATHICH TEPMOILIACTHYCH — NpH HAIPCBAHHH OH HE pa3py-
LIaeTcs, a JMIG TUIABHTCA, 3TO CBOMCTBO LIMPOKO HCNOMLIYeTcs B Mpo-
MBIBLIEHHOCTH.

2) MonmdTHIEH FOPUT CHHEBATEIM ILUIAMEHEM, PaclpocTpaHsa 3amax
nnaBneHoro napaduHa, NpOAO/KAET ropeTh BHe IUIaMeHH, oGpasyerci
KOMOTE,

3) Ipn noMelneHUKM rpaHyJi HOJIMITHIECHA B NPOOHPKY C PacTBOPOM
KMnO, n 6pomuoit Bogoii He HabmoaeTca HHKAKUX H3IMEHEHHH, T.K. 5TH
BEILECCTBA HE ACHCTBYIOT Ha NOITHUMED.

86



4) TIpH MOMEIUEHHH TPaHysi TMOJHITHIEHA B NPOGHPKYU C PacTBoO-
POM CepHOI KMCJIOTEL ¥ FTMAPOKCHAA HATPUSA He HaGMoaaeTCs HUKAKUX
H3MCHCHPH7!, NMOJHOITWICH yCTOﬁ‘ll/lB K BO3A€ﬁCTBHlO XHUMHUYECKHX pea-
TEHTOB.

14. Crolicrea NOAHBHHUAXI0PHAA.

1) TonuBAHUIXNOPHA FOPHT KONTALINM TUIaMEHEM, BHE TIAMEHH O-
PEHHE TIPEKPaUIacTCA. '

2) Ipn HarpeBaHHA NOJWBHHWIUIODHZ Pa3NMyacTcd W TPOABNALT
CBOHCTBO TEPMOIUIaCTHIHOCTH.

3) Ilpn CWIBHOM HarpeBaHWW NOJUBHHWIXJIOPHJ pasjiaraercs ¢ Bhl-
nenenneM HCI, npu 5TOM nojiHeceHHas K HEMY BIKHAA JlakMycoBas Oy-
MaXKKa KPacHEET,

15. CeoiicTBa CHHTETHYECKHX BOJOKOH.

1} Ipu HarpeBaHHH KATIPOHOBOH CMOJIEI M3 HEE JIETKO MOXHO BEITH-
HyTb TOHKOE BOJIOKHO, YTO FOBOPHT O TEPMOILIACTHIHOCTH MOJIMMEpa.
ONEIT NOBTOPHTH HECKOJIBKO pas.
~ 2) KanpoHoBoe BONOKHO HEYCTOHMBO K AeliCTBHIO KUCHOT H NOJ HX
HACHCTBHEM paspyiaerce. _

3) JlaBcaHOBOE BOJIOKHO K ACHCTBHIO pacTBOPOB KMCIOT M IHENO-
HeH yCTOHYHMBO, paspymlaeTCs NOX AeHCTBHEM KOHIEHTPHPOBAHHBIX
KHCTIOT. :



Ipaxmuyeckue pabompt

MpakTaveckas paGora Nel.

Tema: «Kauecmsennoe onpedenchue yanepoda, 6odepooa u xn1opa 8
OP2QHUNECKUX BeUJeCmBaxy.

1. B cyxyto npo6upky nomectn nopoirok CuQO u ManeHpkuit Kyco-
Hek nmapaduHa W Harpeau A0 paciuiaBneHHs mapaduHa. 3akpermus Iipo-
6upKy, Kak 3TO MOKa3aHO Ha pHc.62 yueOHHKA, MOMECTHM B Hee cyxoff
CuSO, 1 3akpoem npolkoii ¢ razooTBoAHOH pyGKOH, KOHELl KOTOpO#H mo-
MCECTHIIH B APYTyio NpoOHpKY C H3BeCTKOBOI Boaol. Mcxoanyio npobup-
Ky Harpemu. HaGmogaem nocunenue cyibtara Meay, NOMyTHEHUE W3-
BECTKOBOH BOABI, 8 CTEHKH MpoOupkH 3anoreBaoT, Tlocne npexpamenus
OfBITa OTMEYACM, YTO OKCHA MEIH BOCCTAHOBWIICA H NMpHOOpen KpacHEIM
11BeT.

CiH3zp+ 43Cu0 — 14CO; + 15H,0 + 43Cu

CO, + Ca(OH), — CaCO;} + H,;0

5H,0 + CuSO4— CuSO45H,0

Ha ocHoB¢ npoBeaeHHOro OMBITa MOKHO CACNATE BHIBOJ, YTO HCXOA-
HOE BEIIECTBO COJIEPKano JIMINb aTOMEI BOJAOPOIA M yriepoaa.

2. CeepHeM KOHEI[ ME/HOI NPOBOJIOKH B CIHPANDb K MPOKANHM B IUTa-
MEHH FOPeNKM RO TEX TIOp, NOKA OHA HE NEPECTAHET OKPaUIHBAThH MWIaM4.
HomecTnM cnupans B TETPaXJIOPMETaH, @ 3aTEM BHOBb BHECEM €¢ B Tia-
M ropenky. Habmonaem 3eneHoe OKpaLiBaHUE [IaMEHH.

Ha ocHOBe NPOBEAEHHOTO OILITA MOKHO CANATH BLIBOJ, YTO BLIIAH-
HOE BEI[ECTBO COAEPKHT XIT0P.’

Hpaxtuueckan paGora Ne2,

Tema: «I[Tonyyenue IMunena u onvimot ¢ KUM»,

Cobpanmu npudop Kak OKa3aHO Ha pucyHke 63 yueOHuKka. B npobup-
Ky MOMECTHJIH 3T3HOJ, CEPHYIO KHCJIOTY H HEMHOTo mecka (4ToGEI Jo-
OGUTLCS PABHOMEPHOTO KHMICHHA), 3aKphuTH NpoOkoil ¢ rasooTeomHOI
TpyOKoii, KOHEI KOTOPOH OMYCTH/M B APYTyIO0 NpoGupKy ¢ GpoMHoit Bo-
poii. Hcxonnyro npoOupKy Harpend M HaONOZaeM INocteneHHoe obec-
ugeuuBanne 6poMHoi Boawl. Ilpexpatumn onmsit. ITpobupky ¢ 6pomHOl
BOJIOH 3aMeHINM Ha Npo6HpKyY ¢ pactBopoM KMnO;. BHoBb Harpenu uc-
XOnHy1o npobupky. HaGmogaem oGecriseunBanue pacteopa KMnO,. 3a-
KOHuUHNM onsIT. ITonoxrin ras, BhiACANOUMIACA H3 razooTBoAHoH TpyG-
KH, OH CTOpE/I CBETALHNMCA IIaMEHEM.

H,SO
C,H;0H —-—%-—La C,H 14,0

- C2H4 + Br. »—CH 2—-CH2

| |
Br Br
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3C,H; + 2KMnO, + 4H,0 — 3CH,—CH, + 2Mn0O, + 2KOH
- |
OH OH
CH,+ 30,—> 2C0O,+2H,0

paxkTudeckan pabora Ne3.

Tema: «llonyuenue 6pomamana»

Cobpamu npubop, Kax Moka3aHO Ha PHUCyHKe 64 yueGHuka. B konby
MOMECTWIH CMECh 9TAHOMA H CEPHOM KHCIOTEI, X00aBHIN HEMHOIO BOJBI
u Gpomuga kanud. Konby 3axpeum npoOkoif ¢ XONOMWIBHMKOM, KOHEL
KOTOpO#i OICTH/IH B KONGY € BOO# M IbAOM. FICXOHYIO CMECH HArPENH.
Hab/mozaeM KOHAEHCAUHMIO napoB 6poM3TaHa, KOTOpHii oOpasyer ciok
TSOKENON KUAKOCTH HA JIHE MPHEMHHKA. Hpexpamnu OTLIT ¥ OTACTHITH
6pomatan.

H,SO
C,HsOH + KBr —2t—‘“‘—-> C,H,Br + KOH

MpaxkTHyeckana pabora Ned.

Tema: «[Tanyuenue u ceolicmea KapOOHOBLIX KUCAOM»

1. Co6pann npuGop, Kak 3TO MOKa3aHO HA PHCYHKE 65 yueOHuKaA.
B npoOHpKYy MOMECTEJIH HEMHOTO aueraTa HaTpus H XoOaBuinm pac-
TBop H,SO,; (1:1). ITpobupky 3axkpsuir npobkoil ¢ rasooTBoAHOM
TpyOKoii, KOHel| KOTOPOil TOMECTHIH B APYrylo, YHCTYIO NMpPOOHPKY,
Hcexonsyio mpobupky narpens. HaGmonaem koHAeHCcawmio ykcycHol
KHCJIOTHl B NIPHEMHHKE, TyBCTBYETCA pe3kuil XapakTepHbiff 3amax yk-
CYCHON KHCIOTEHI.
0" =0
CH3—C/ +H2804—"'CH3—C\/ +NaHSO,

“SONa OH

2. lonyyeHHyI0 KUCIOTY pasKenuwiy Ha 2 yacTy. B mepBylo npobnpky
TIOMECTIIM JIaKMYCOBYIO GyMaxKy, HaOmoaeM €€ nokpacHeHHe, 3ateM
NpUILeM HEMHOTO PacTBOpa MMApPOKcHAR Hatpus. IloMemeHHas B Iomy-
YEHHBIN PacTBOP IAKMYCOBaA OYMaxkKa CHHEET,

~#9 0

/
—C + NaOH — CH;— +H,0
~SoH —C\ONa

Bo Bropyio mpoGupky a0Gasiiay HEMHOTO MOPOLIKA MarHug, Habmo-
JAacM BBRIICTICHUC ra3a.

2CH;—COOH + Mg —» (CHCOO),Mg + H,1

3. B npoGupky ¢ YKCYCHOM KHCA0TOH ROGABHNY HEMHOTO OKCHOA

Kanbiua, HabIoJaeM €ro pacTBOPEHHE.
2CH,COQH + Ca0 — (CH;C00),Ca + H;0O
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4, Ipv mpunHBaHAN B NPOOHPKY ¢ aMMHAYHBEIM PacTBOPOM MypaBbH-
HOM KHMCNOTHI, cMech Harpeny. Habmonaem o6pazopaHue Hanera cepebpa
Ha CTeHKaX nPoGUPKH U BHIZENEHHE ra3a;

20
HCZ 4 Ag,0 - COt + H,0 + 2Ag)
~SoH ,

MypaBbHHas KHCIOTa OKHCIIAETCA OKCHAOM cepebpa.

5, 6. B mpoBupky ¢ Bono0if Jo6GaBmH CTPYKeK XO3MHCTBEHHOTO MELIA
A Harpemu. K moiyueHHOMY MBUTBHOMY pacTBOpY ACCABHIHM pacTROp
HCl. Habmopaem oGpa3zopaHue XJIOTIHEB:

0 =0
cl,Hﬁ—c/ +HCl — C,7H35C\/ | + NaCl
“NONa OH
7. [Tpn noGaBnenun k MbUILHOMY pacTBOpy pacrsopa CaCl nabmnaa-
€M 00pa30BaHue XJONLER;
éo
2C|7H35C + C3C12 nad (Cr,J‘IﬁCOO)zcal +2Na(Cl
“NONa
31a peaklidA HIUHOCTPHPYET, ¥T0 MOiomad CHOcOOHOCTE MbLIA
YMEHELIAETCA B JKECTKOH BOJIC.
8. Ilpy npunuEBanny B npobHpxy ¢ ONEHHOBON KHCNOTON (pacTHTeas-
HHIM Macrom) Gpomtoli Boas HaGmoaaeM ee obeciBeynBaHUe - IPHIAAK
HEMPEACTBEHOCTH. ' '

Ipaxrinyeckas pabora NeS,

Tema: «Peusenue sxcnepuMeRmaibHux 300a4».

1. TTomectum B npoGHPKY oOpasen NOJNHITH/IEHNa H PACHONOKHM €€
TOPU3OHTAIHHO, 3aKPETIMB Ha WITaTHBE. ¥ MOPILIIIKA TOMECTHM HEMHOIO
6ezpogmoro CuSO,. 3akpoem npobupky nmpebkofi ¢ razooTeomRON TpYG-
xoH, KOHer KOTOpO#l ONYCTHIH B APYTYI0 TMPOOGHPKY ¢ H3BECTROBOA BO-
nofi. Tlpum HarpesaHMM MCXOmHOM NPOOVPKH HAGMIONAEM NOCHHEHHE
cynb(haTa MeIM H TOMYTHEHAE H3BECTKOBON BOIRL, YTO HOKA3LBAET HpH-
CYTCTBHE YIJIEPOAA M BOZIOPOAA B MOJIM3THIIEHE,

2. Harpeem obpasen; NOJIHBHHMIXIOPHIA U TIOMECTUM CBEPXY BNAX-
HyI0 nakvycopyio Oymary, maGmopaem, YTO0 OHa KpacHeeT — [OKa3a-
TEJELCTBO RBIACICHHS XIOPBOAOPOAA.

3. HarpeeMm B mpoOHpKe CMECh 3THIOBOIO CIIMPTA, CEPHOH KMCAOTH M
nosapeHHo# cony. IofoAoKkeM BRACIAIONHIACA ra3, OH CropaeT 3edeHbIM
IUTAMEHEM, 9TO CBHICTEJILCTIBYET O npucy‘rcmml XJ0pa, 3HaYMT BHIIC-
JLTOIIESCA BEWIECTBO XJI03TaH.,

H
C,HOH + NaCl —222% 3 c.H.C] + NaOH
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4, OTonbeM U3 KaxkaoH npoGupky no o6pasiyy BeecTsa U 106aBuM K
kaxnoMy ofpasuy cBexenpuroroeneHniit Cu(OH),. B omoi u3 npobu-
pok 06pas’oBanoch SPKO-CHHES OKpANIHBAHHE, 3HAYHT 37eCh ObuT IHue-
PHH.

CH,—CH-—CH; +Cu(OH); ~» BacWIbKOBOE OKpalrBaHue

1k
OH OH OH

OT OCTaBUIMXCA HEONpeAcACHHbIMM BEILECTB BHOBb OTO/bEM 00pa3-
bl 1 106aBuUM K Kanaomy 6poMHoi Boabl. B onHoill u3 npo6upok obpa-
syerca Genurit ocanok. 3HaunAT 31ecsk 6bin eHoMN.

H OH
) B Br
+3Br,— +3HBr
) Br

B ocrapineiica mpoGupke HAXOAWTCA STAHO:

2C,H;OH + 2Na — 2C;H;ONa + H,1

5. IIpu HarpeBanuy B NpoOHPKE CMECH, COCTOALIEH H3 TaHOa, Nep-
MaHraHaTta Kajaud ¥ CepHOH KMCNIOTHL, HaOmopaeM ofecHBEeUHMBaHHE pac-
TBOpA U YNaBAUBAEM 3aNaX YKCYCHO{i KHCIOTHI — MPOM3OHINIO OKHMCACHHE
3JTaHoNa:

: o
CH;OH + 2[0] 0 CH;——-C/ +H,0
oH

6. TTpn nobaBneHUH K UCXOIOHBEIM MPOOHPKaM aMMHAYHOIO pPacTBOpa
okcuia cepebpa ¥ mocneAyIOlEM HX HarpeBaHHH HabmlojaeM, uTo B o4-
Holt w3 nMpoOMpOK Ha cTeHKax ofpasyercd HaueF cepebpa H BBLACIHACTCA
ra3s — 3eCh HaXOAWTCA MypaBbiHad KHCIIOTA, :

7. a) Heo6xonumo n06aBuTs GpOMHOI BOJBI HITH PacTBOP NEepMaHra-
HATa Kajud, ¢ TeYCHUEM peakLi OHH o6ecLBeTaTCH.

6) HeoGxoaumo n00aBHTL CBEXENPHANOTOBICHHEI MHAPOKCHA MEOM.
Ipn 3T0M HaONtOAETCA BACHNIBKOBOE OKPAUTHBAHUE PacTROpA.

B) Heobxonnmo 106aBuTh CBEKETIPUTOTOBICHHBIN FHAPOKCU MEAH H
Harpers. [Ipu 3TOM HaOmiopaercs HM3MEHeHME 1BeTa ocajka ¢ roxyboro
Ha JKETO-KPacHsLIH,

r) HeoGxomanMO 100aBHTh THAPOKAPOOHAT HATpHA, NP 3TOM Habmo-
Jaerca BLIAENCHHE Iy3bIPbKOB rasa.

8. @) KpexkyHr-6eH3MH cONepKUT MHOTO HENPEASTLHBIX BEWIECTB, M0-
aroMy Oymer ofecuscuuBarh GPOMHYKO BOAY, B OT/IMYHME OT OeH3MHA
NpAMOM NICPETOHKH.
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6) OronbeM M3 Kaxkaod nmpoOupkn ofpasen BellecTBa U J00ABUM K
kaxaomy obpasiy 6poMHylo Bonmy. B ommoit mpo6upke 06pa3ye'rca Ge-
N1 OcafioK, 3HaYHT 3;1ecs 611 denos.

B Br
+3Br,— +3HBr
Br

Ot oCTaBLIMXCA HEOMpeJeNncHHBIMH BELIECTE BHOBL OTOJbeM 06pas-
Ul ¥ gobasiM K kaxaoMy okcuza meau (II), momyuenHyio cMecs Harpe-
eM. B onwoit 13 npoSupok HaGmogaeM BOCCTaHOBJIEHHE MEIH A0 KpacHO-
IO LBETA, 3HAYUT 3AeCh ObUT CIHUPT.

¢ -0
C2H5OH + CuQ sy CH3—C\ +Cu+ Hzo
. H
B ocTaBmeﬁca npoGHpKe HAXOAUTCA YKCycHad KUCIOTa.

-0
2CH3C\ + 2Na — 2CH C< +Hyt
ONa

IfpaxTieckan paGora Ne6.

Tema: «Ilonyuenue smunoeo20 3¢hupa yKCycr o Kucaomol».

Cobpanu npubop, Kak 3TO NOXa3aHO Ha puUCYHKe 64 yueGHuka. B
npoOHPKY HAMWIK 3TaHON, 100aBUIH YKCYCHOH KHCJIOTBHE M CEPHOH KH-
cnotel. [Tomyuennyio cMech Harpeny. HaGnionaem koHZeHcalu0 napos
3¢upa B npueMHuKe. OTAEAHNM 2PUP NPH NOMOWIM JETUTENLHOH BO-
POHKH.

—C\ "’CszOH ——Qk——) CH3C\ +H,0
O~ C,H;

MpaxTaueckan paGora Ne7,
Tema: «Pewenue 3xcnepumMe HMANbHLIX 3a0a4».
1. O1uM BemectoM apnserca Cu(OH),.
a) CH,—CH—CH; + Cu(OH),—BacnnLKoBoe OKpallMBaHue
L
OH OH OH
/ O o / O
6) CH3—< +2Cu(OH), ——> CH;—C< +Cu,0 + 2H,0
H A O

KpacHO-XeThI ocamox
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»0
B) CH,-CH -CH -CH -CH - +Cu(OH),; — BacHIBKO-
) Ham {7 | i T Nk .
OH OH OH OH OH
BOC OKPALUIMBAHHE
CH,-CH -CH -CH -CH -c<0+2Cu(0H)2-i—>
! | | I l H
OH OH OH OH OH
ta /O
—— CH,-CH -CH -CH -CH —C\ + Cu,0 + 2H,0
| I I I I ol
OH OH OH OH OH
2. PacrurenpHoe Macnio obecuseunBaeT OpoMHYIO BOAY, 8 MalIMHHOE

HET, T.K. PaCTUTCIBRHOC MAcji0 COACPKWT KPATHEIC CBA3H.

H,SO
3. a) 2C;H;OH ———z—tgi-—) C,Hs—0—C;Hs+ H;0

. ° o
6) C;HsOH+Cu0 ——> cm-cf H+ H,0 + Cu

O
KMnO v

B} C;Hs;OH+2[0] —_—t CH;—C\ +H,0

OH

#9 H.S =9
N CH;—C< ' +C2H50H—-2—t?—““—> CH,-C = +H,0
o O—C;Hs

4. B npobupky noMecTuin caxap, nobdaswm oxcun memu (II) u 3a-
KpbUTH TIpobkoii ¢ razooTBoAHON TPYOKOH, KOHEU KOTOPOi MOMECTHIIH B
Ipyryio npoGHpKy ¢ 3BeCcTKOBOM BoaoH. Mcxonuyio npoGupky Harpeny,
HabmnoJaeM NOMYTHEHHE H3BECTKOBOI BOIE!, 3TO 3HAUUT, UTO BhIAEAET-
¢ YITIEKHCIBA a3, copepxalumil yraepos HCXOAHOro caxapa,

C 12H220 1 1+24CUO°‘) 12C02+l 1 H20+24CU

C02+Ca(OH)2—>CaCO3L+H20

5. a) Ha cBexuil cpes kiyOHa kaprodiend NOMECTITH KAILTIO pacTeopa
Hoja, HabmoznaeM nocuHenye, Ecii noMecTHTH KaIIIo pacTsopa MoHa Ha
Kycok Gejioro xuie6a, HaGmozaeM Taxske CHHEe OKPaLIUBaHUE.

6) Ipu po6asneHHN B IPOGHPKY C COKOM CIeNnoro s6;10ka aMMHATHO-
ro pacTBopa oxcHia cepefpa H MOCNEAyiOHIEM HarpeBaHnH, HabmomaeMm
o0pa3oBaHu¢ HaleTa cepedpa Ha CTEHKaX HpOOHPKH.

6. a) Kaxcaoe 13 BewiecTB pacTBOPHAM B BOAE: KpaxMal B XOJOAHOK
BOZE HE PacTBGPALTCA, €70 MOXHO Cpa3y OTAHYHTL. K octasummmcsa pac-
TBOpaM AO02BHMAH aMMUaHBI pacTBOp OkcHaa cepelOpa H Harpend. B
oxHoit H3 pobrpok HabmoaaeTcs obpasopanue HaneTa cepebpa Ha CTEH-
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Kax npolupku — 3mece Gbina rmoko3a. B ocrasuwelica npoSupke Haxo-
JIUTCA caxap.

6) OronbeM M3 KKAOH NpoOHpKA o6pa3zel BemecTBa H A06aBHM K
KaxaoMy oOpasiyy pacTeop Moza. B oaHoil n3 npobupok HabymonaeM cH-
Hee OKpalIMBaHKE, 31eCh OBUT Kpaxman.

OT OCTaBHIMXCA HEONPEACICHHBIMH BEIIECTB BHOBS OTIIIH 06pa3Lisl
¥ pobaBwm K KakaoMy ceexenpurororineHnsiii Cu(OH),. B oxuoii u3
ApobHPOK HAOMOZAEM RPKO-CHHEE OKPAMUBAHHE, 3AECH ObUT IIHUEPHH,

B ocrasweiica npobupke HaxoQWICH pacTBOP MBUIA,
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