Pemenust 3a1a4 MyHUIUIIAJIBHOIO 3TA
BCEPOCCUIICKOM OJTMMIIHA/bI HIKOJIbHUKOB
no xumuu 2019-2020 yuyed6Horo roaa
Pecny0simka bamkoprocran

8 kiaacce

3apava 8-1.
1. Ilpumensiercs B CTEKJIOBapeHUH — 2 Oaiia.
2. n(NaxSO4 10H,0 ) = 750 momnb — 2 Oasma;
3. m(NazSOq ) = 106,5 kr; m(H20) = 135kr (4 6amna)
4. Mupabunut -2 6amta (1006amioB).
3agava 8-2.1) LiH + H,O =LiOH + H,
2) 2H2S + 30, = 2S0, + 2H20
3) 2Cr + 6HCI = 2CrCl3 + 3 H
4) Cu(OH), = H,0 +CuO
5) 6KOH + P205= 2K3P0O4 + 3H,0. Ilo 2 6amna 3a kaxayro peakiinio(106amios).
3apaua 8-3. CyrouHas /103a YeJIOBEKa B IIOBAPCHHOM COJIM paBHA ST - 5 0aIjIoB;
Iyl coJIu 2 yenoBeka cheaarot 3a 4.4 roga — 5 6amios (106amioB).
3apaua 8-4. m(O) =45.5kr, m(H)= 7xr, m(C)=12,6xr — 4 6anna; n(O)= 1.7* 10%
aromoB kucinopona, N(H)=4,2* 10! aromos Bogopoaa, N(C)= 6,3* 10 atomon
yraeponaa - 6 6awios . (106amioB).
3apaua 8-5. n(02)=0.175 moms (2 6amra); n(02)= n(3)=0,175 mois (2 Oamra); 3a
OTpeIeTICHNEe XUMHYECKOT0 DJIEMEHTa — Cephl — 2 0aJuia; 3a XUMHYECKHAE CBOMCTBA
cepbl — 2 bana; 3a (U3HKO-XHUMHUYECKUE CBOMcTBA okcuaa cepsl (1V) — 2 Oamna.

(106am10B).

1
9 kiacc
3apava 9-1. YpaBHEHHE peaklUu:
BaCly+ H,SO4= BaSO4| +2HCI (16.)
m(p-pa)H2S0,=100-1,3=130 . (16.)

m(H.SO04) =130-0,4= 52 r.

JHomyctum nobasmim x Mosib BaCly'2H20. Torma m(BaCly:2H,0)=244x.
m(BaS04)=233x ,2

Heo0xoaumyro Maccy MOy4eHHOTO PacTBOpa:

m(p-pa)=130 + m(BaCl,-2H,0) — m(BaSO,) = 130+244x-233x=130+11x (3 0.)
N3pacxomgosanock x Mok HaSOy

m( HZSO4)H3pa3x. =98 x

Ocranocs B pactBope (52-98x) r.H2SO4 (26.)
o ycaoBuro 3amaun (52-98x)/(130+11x) = 0,1



x=0,394 (26.
n(BaClz-2H,0)=0,394 moub.

m(BaCl»-2H,0)=0,394-244 = 96 . (16.)
Otger: 96 r. BaCl,-2H,0

3agayva 9-2. OkpalMBarOT IJIaMs B JKEJIThII UBET cou HaTpus. Beimanenue 6enoro
ocajika, HepacTBOPUMOro B Kuciorax, npu godaeneranu NaCl, ropopur o Hammuuu
coiu cepedpa. XKuagkocth, pacTBopsitomass Meabp ¢ 0oOpa3zoBaHueM Oyporo rasa,
a30THas KHCJIOoTa. 3HauuT, ucxoaubie conu - HUTpaThl- NaNOs u AgNOs. (26amia)

AgNO;3; + NaCl — NaNOs+ AgCl| Q) (10.)
NaNOgz+ H,S0,— NaHSOs+ HNO; (2) (16.)
4 HNO3+Cu — Cu(NO3)o+ 2NO2+ 2 H,0 (3) (26.)
m(AgCl) = 14,35 n(AgCl) = LS 0,1 Mo
m(NaCl)=5,85r By
m(NaNO3)=17,0r n(NaCl) = 2= = 0,1 moms

n(NaNOQOs) = % = 0,1 momp

n(NaCl) = n(AgCl) = n(NaNOs3) = 0,1 moib, 310 cooTBeTcTBYeT Y XP(1). (16.)
NaNO3z npucyTcTBOBall H3HAYAIBLHO B CMECH, U ele odpaszoacs 1o (1).
Nn(NaNOs3) no peakmuum (1): n(NaNO3) = 0,1 monb, m(NaNO3) =8,5r. (16.)
ITo ycmosuto 3amaurn M(NaNO3z) = 17,0 r, 3Ha4UT, B HICXOHOM CMECH COJEPIKAIOCH
17,0— 8,5 = 8,5r NaNOs3.

(NaNOs)=—=— =0,33(33%) (16.)
m(AgNO3) = 0,1 - 170= 17t .

’_ = 0,67(67%)(16amn)

1
85+17

(AgNO3)=




3apaua 9-3.

Fe + 2HC1 — FeCly + H»

AH.on clohons 0 ~167)5 3410 0
ASC.. TomomK | 2715 55,2 119,66 130,52
AH ;98 = '173,5KI[)K
AS, 5= 167,83 /K
AG, e = -223,5 kJIx (0,5 Gamn)
2Fe + 3Cl, —» 2FeCl3
° 0 0 —405,0
AH 55 , KJx/MOmb
AS. 27,15 223,0 130,1
298 | Tlx/momp-K
AH ;98 = '8101(,[[)1(
AS 545 = -463,1 /K
AG o= -672 kJlx (1 Gamn)
FeCl, + 2NaOH — Fe(OH); + 2NaCl
AH 3410 -426,6 561,7 410
298 g Jlak/MOIB
AS’ 119,66 64,18 88 72,36
298 | Tla/monb'K
AH o= -187, 5k Ik
ASZOQB = ‘15,3,H>K/K
AG 5= -182,94 k1T (0,5 Gamn)
2FeCl; + H,0, + 6NaOH — 2FC(OH)2 + O,+6NaCl + 2H,0
AHC 405 | -1874 | -4266 5617 |0 410 2858
298 g Jlxk/MOIb
AS: 130,1 | 105,86 64,2 88 205 72,4 69,96
298 | Tla/monb-K
AH ;98 = -598 KH)K
AS 05 = 204]x/K
AG, 5= -658,8 kIx (1 6amn)
FeO + Zn — Fet+ ZnO
: -264,8 0 0 -349
AH 05 , KJ>x/Monb
AS. 60,75 41,6 27,15 43,5
298 | Tla/monb-K
AH g5 = -84 2kl
AS;QB = '3 1,7 H)K/K
AG,g5= 75,05k (0,5 6anna)
4FeCl,+ 30, — 2Fe,03 + 4Cl,
° —-341,0 0 —405,0 0
AH 06 , KJox/Monb
AS. 119,66 41,6 130,1 223,0
298 | Tlx/monb 'K

AH .= 554K




AS 5= 548,76 ]Tx/K

AG;%: 390,5 xkIxx (1 6axn)- peakuus uaer B 0OpaTHOM HampaBieHUH — 1 Gat

2Fe(OH), + H,0, — 2Fe(OH)3
AHC 561,7 1874 8266
298 g JIsx/MONb
AS? 88 105,86 105,0
298 | Tlx/monp-K
AH g0 = -342 4Tk
AS45= -71,9]Tx/K
AG,g5=-321 kJlx (1 Gamn)
2FeCls+ 3H,S0O, — 2F62(SO4)3 + 6HCI
AH. 405 8113 2584 1675
298 g Jlx/MoIb
AS’ 130,1 156,9 282,8 55,2
298 | Tlx/monp K

AH g0 = -2929, 11Tk
AS,g5= 165,911x/K
AG;QS =-2978,5 xJIx (1 6amr) Hanbomnee Bepostaas peakius (1 6asmr)

ZFE(OH)3—>3H20+ Fe,O3
AH- ~826,6 2858 4050
298 g JTak/MOIB
AS? 105,0 69,96 130,1
298 | Tlx/momp K
AH .= 390,8x Tk
AG 5= -352,06 k1T (0,5 Gaa)
Fe,Os; + Fe — 3FeO
° —405,0 0 -264,8
AH 06 , KJx/Momb
AS? 130,1 41,6 60,75
298 | Tla/monbK

AH . = -389,4x Tk
AS, 5= 10,55x/K
AG,g5=-392,5 kI (1 6amn)

10FeO + 2KMnO4 + 18H,S04 — 5Fe(SO4)3 + 2MnSO, + K,SO4 + 18H,0

AHZ -264,8 -813,4 -811,3 — 2584 -1066,7 -1433,7 | -285,8
298 g Jlxk/MOIb
AS’ 60,75 171,71 156,9 282,8 112,13 175,73 69,96
298 | Tlx/monb-K
AH g0 = -2753 3Tk
AS 45 = -710,85 /K
AG,g5=-2541,5 x/Ix (1 6amn)
Fez(SO4)3 + 6KOH —>2FC(OH)3 + 3K,S0,
AH? — 2584 —425,8 —826,6 -1433,7
298 g JIsx/Monb
AS. 282,8 59,41 105,0 175,73
298 | Tlx/monb 'K




AH;%: -815,5xx

AS, 4= 97.9]1x/K

AG 0= -844,7 k1T (0,5 Gamn)

3apaua 9-4. FeCl; + 3NH; OH — Fe(OH)s + 3NH4CI - 2 6amna

V(Bo3nyxa)= 180 M3 -2 Gamn

n(Fe(OH)3) = 0.015 moms; n (NH3) = 0.045 moas; mM(NHs3) = 0.765r — 2 6amia
¢ (NH3) = 765mr / 180 = 4,25 mr/m3 2 Gaia
[Ipesbimenue I1/IK cocraBnser B 10,6 paza! - 2 Gamia

3apaua 9-5. 1). AToMBI JKeje3a B COCTaBe KPOBH YEIIOBEKA UTPAIOT POJIb

TPAHCIIOPTHOTO CPEJICTBA MIPH IMEPEHOCE KUCIOPO/aa K KIETKaM opraHu3ma. (2
Oamna).

2). 3,22*10 %2 atomoB xeine3a. (3 6anna).

3) Monekyna CO oOpasyer 6oJiee MPOYHBIN KOMILJIEKC C TEMOTJIOOMHOM KPOBHU
YeJIoBeKa, YeM C MOJIEKYJION KHCJIOPOJa, YTO MPUBOJIUT K 3aTPYAHEHHUIO
nepeHoca KUCIopoa K opraHaM 4esIOBeKa, B MEPBYIO O4epelb — K MO3TY, YEJIOBEK
yropaert. (3 6amna).

4). bau3ku MOJIIpHBIE Macchl I kuciopoaa (32) u okcuza yriaepoaa(28) (2
Oama).

Pemenus 3agay MmyHuuunaasHoro drana BOII
no xumun 2019-2020 yuyedonoro rona Pecnydiauka bamkoprocran
10 kaace

3apaua 10-1. Coornomrenue »nemMentoB B A—C : H : O =54,53/12,01 :
9,15/1,01 : 36,32/16 =4,54:9,15:2,27=2 : 4 . 1. (2 6amna)

[IpocTenimas ¢opmyna C,HsO, a MOCKOJIBKY BeMmECTBO Ta3000pa3HOE, OHA
COBIIAJIACT C MOJIEKYJSApHON (0oJiee «TSHKenoe» BeNeCTBO HEM30EKHO OBLIO ObI
KuakuM). U3 BemecTB Takoil MOJEKYJIApHON (GOPMYIbl H3BECTHBI TOJBKO
aueTagbJeru] U 3TWICHOKCHJ, M3 KOTOPBIX Ia3000pa3eH TOJbKO 3THJICHOKCHU].
[Tpu ero nonumepusanuu oopazyercs noaudTUiIeHrIuKkob (I1107) .

nCH,— CH, + H,0O H [-O-CH,-CH,-] , OH
\O/

PacmmudpoBKky BTOpO#t CXeMbI IPEBPAIICHUN YI00HEE BCET0 HaYaTh C TIEPBOU
CTaJUM CUHTE3a MOJUMEPA:

o o)
CH;— Cf + CH=CH —= CH,—cZ @)
OH O—CH=CH,



¢! _
=
nCH,—cZ — J[CH—CH
~0—CH=CH, | ? )
O —In
|

O=—C—CH,

— O —
=
CH—CH,—~ + nNaOH —=NCH,—C_ 4+ T CH—CH, (B)
| ONa |
(@) _In OH n
|

O=cC—CH,

Urtak, A — stuneHokcusi, b — monMAITUNEHTIMKOJb, B — mOMMBUHUIOBBIN criupT, [
— TMOJUBUHWIAIETAT (MPUMEHSETCS, HAlpUMEp, B BHJE BOJHON SMYJIbCUU B
KauecTBe kjes), J| — BuHmnanerat no 1 6amry 3a KaxJ0e BEIIECTBO. 3a KaXJoe
ypaBHeHUe peakiuu 1o 1 6amny, uroro 10 6auos.

JIro60e opraHnyeckoe BemecTBO (HE TOJIBKO MOJUMED) JJIsl PACTBOPUMOCTH B BOJIC
JIOJDKHO 00J1a/1aTh JOCTATOYHBIM KOJTUYECTBOM TUIPODUIBHBIX TPYIIN, B MEPBYIO
ouepens —COOH, -OH u -NH,. Kpome Toro, B HeM 10 BO3MOXHOCTH HE JOJKHO
ObITh TUAPOGOOHBIX (PparMEeHTOB, B YACTHOCTH JUIMHHBIX YTJIEBOJOPOJIHBIX
paaukayioB. Takke BCAKHM MOJUMED, JJISI TOTO YTOOBI OBITh PACTBOPUMBIM XOTh B
KaKOM-HUOY/Ib pacTBOpUTENS, OXOKEH HMMETh IIENHOe WM JIMHeHHoe (a He
TPEXMEPHOE) CTPOCHUE, T.€. COCTOSTh U3 OTACIBHBIX IEMEH-MOJIEKYJI, CIIOCOOHBIX
pPa3beNMHATLCA TI0J BO3JCHCTBHEM pacTBOpUTENS 0e€3 pas3pbiBa KOBAJICHTHBIX
cBs3eit. — 1 6amn, uroro 10 GasioB.

3apgaua 10-2. BeiunciaeHbl YUCI0 MOJIb 3aJaHHBIX BEIISCTB :

n(O,) = 39,2/22,4 = 1,75 moub

n(CO,) = 28,0/22,4 = 1,25 momnb

n(H20) = 18,0/18 = 1 mons (1 Gam).

cootHomienune C : H=1,25 : 2=15 : 8. IIpoBepum, cOIepKUTCS JU B
BEIeCTBE KucIopoa. B yriekuciom rase u Boge coaepxurcs N(0) =1,25 -2+ 1 =
3,5 moJib aToMOB O ( CTOJIBKO €, CKOJIbKO B CAMOM BEIIECTBE U BO BBEJICHHOM B
peaknuto kuciopose). Takum 06pa3oM, B caMOM BEIECTBE KUCIOpOAa HET, U €ro
npocreitmas popmyna CsHg. YuutsiBast, 4to D o5 < 3, Monexkynsipaas popmyna
BemiecTBa Takxke CsHg. (3 Morb).

1. ITockonbky npucoenunseTcst 1 Mob OpoMa, a B BEIIECTBE COACPKUTCS
MaKCHUMYM JIBE IBOMHBIC CBSI3U, TPU U30MEPHBIX OPOMITPOU3BOTHBIX MOTYT
MOJIYYHTHCS JIUITH B CIydae COMPSHKEHHOTO JUEHA. JTO OJHO3HAYHO yKa3bIBaeT Ha
nmaeHTaauen-1,3: (2 6amna)

CHs-CH=CH-CH=CH; + Br, — CH3-CHBr-CHBr-CH=CH; + CH3-CH=CH-
CHBr-CH2Br + CH3-CHBr-CH=CH-CH2Br



2. M3omepnl coctaBa CsHg (He cunTas yxe npuBeIeHHOTO):

CH3-CH,-CH,-C =CH ; CH3-C=C-CH; -CHj3 ; (CH3)2CH-C =CH ; CH2:C(CH3)'
CH=CH> ; CH,=C = C(CH3)2 ;

CH3-CH=C= CH-CHs , CH2=CH-CH2-CH=CH2 (2 6aJma).

L{uc-mpanc-uzoMepus BO3MOKHA TOJIBKO JJIsI CaMOTO MeHTaaueHa-1,3
(meHTamueH-2,3 UMeeT ONTHYECKUE N30MEPHI BBUIY HATMYUS aCHMMETPUUYECKOTO
aiuieHoBoro ¢parmenTa). (2 6amra). Uroro 10 6amos.

3apayva 10-3. YpaBHEHUs PEaKLHL:

H,S04+ 2NaOH— Na;SOus+ 2 H;0 (1) (0,56.)
Cu(NOs3)2 + 2NaOH— Cu(OH)2|+ 2NaNO3 (2 (0,50.)
Cu(OH)—— CuO + H,0 (3) (0,56)
m(NaOH)=25,4-1,18-0,16 = 4,8 n(NaOH)= % = 0,12 mMoub
m(CuO)= 1,60 r; n(CuO)z% = 0,02 Mop => N[CU(OH)]= 0,02 Moms =>
n[Cu(NO3)2]= 0,02 mosb (26.)

ITo YXP (2) pacxoayercs NaOH: n(NaOH)= 0,02-2=0,04 moib

ITo YXP (1) pacxoayercs NaOH: n(NaOH)= 0,12— 0,04= 0,08 monp =>
0,08

N(H2SO04)= = =0,04 MoJ1b. (20.)
MOHHpHBIC KOHIOCHTpPAIUN:

CM[Cu(Nog)z]:% =0,5 moms/1 (0,256)

Cm (sto4):g:% =1 Momb/x (0,25 6.)
Kucneie pacTBOpsl HUTPATOB BEAYT ceOs, Kak pa30aBlICHHAs a30THAsI KUCIIOTA.
3Cu+ 8HNO3— 3Cu(NO3), + 2NO+ 4H,0 (4) (16.)
M30bITOK- HETOCTATOK OMpeeisieM, CpaBHUBas KoaudecTBa Bemectsa Cu u H*.
n(Cu) = % =0,02 momnp; n(H*) =0,04-2 = 0,08 moas; N(NO3) =0,02-2 =

= 0,04 monb

o VXP (4): 8n(Cu) = 3n(H*); n(Cu) = === =0,01 moms;

Menn B HETOCTATKE (20.)
3n(NO) = 2n(Cu); n(NO)=2'03’01 = 0'3£MOJII>;

V(NO)="2 22,4 = 0,151, (16.)

OtBeT: Cm[Cu(OH)2] = 0,5 mMoub/m.
Cm (H2SO4) =1 momb/mm.
V(NO) =0,15 .
(Utoro 106amioB).
3apaval0-4. YpaBHEHUE PEaKLUH:
CH3COOH + C;Hs0H < CH3COOC:Hs + H20 (16.)



Koo = [CH3COO C2H5]p-[H20]p

PaBH: - [CH3COOH]p+[C2H50H]p
[CH3COOC,Hs] , = 0,85 mounb
[H20], = 0,85 monb
[C2HsOH [, =1-0,85=0,15 mounb

[CH3COOH], = (x — 0,85) monb (16.)
200
Jo6asuu 200 r H,O , T.e. n (H20) = 5 = 11,1 morb.
0,85
[CH3COOC,Hs]', = >33 = 0,365 monb => [H20], = 11,1 + 0,365 = 11,465 monb
[C.HsOH]', =1 - 0,365 = 0,635 monb
[CHsCOOH]', = (x — 0,365) monb (26.)
0,85:0,85 _ 4,82
Kpaus T'(x—0,85):0,15 x—0,85 (16.)
. _ 036511465 _ 6,57
K pas. (x—0,365)-0,635 x—0,365 (16.)
KpaBH. = K'paBH.
Takum oOpazom,
4,82 6,57
= , x=2.19. [CH3COOH]ucx. = 2,19 mo1b (16.)
x—0,85 x—0,365
482
Kopasn. = Z1o-085 — 3,6 (16.)
Ecmu [CH3COOH ] ex. :gﬂ,l MOJIb, TO
yy
Kpag, =————— = 3,6 , =2,22
P T (1 1-y) (1-y) .
y2=0,68, [CH3COOC;Hs], = 0,68 monb (26.)
(10 6ami0B).
3apaua 10-5.
CH3z—C=CH + 40, — 3CO, + 2H,0
AH. oy . xbichrons ~185,44 0 —3935 — 285,84
AS;% Tix/momsK 248,2 205 213,7 69,96

AH . = -1566,74x Tk
AS g5 = -287,18J1x/K
AG,g5= -1481, 16Kk

12H,0 + 5CO;

5CHs—C=CH + 8KMnO4 + 12H,S04 — 5CH3—COOH + 8MnSO4 + 4K,S0O,4 +

AH2098 kJbx/Monb -185,44 | -813,4 | -811,3 | -434,84

-1066,7

-1433,7

-285,84 | -393,5

248,2 171,71 | 156,9 | 282

AS;% , [bx/monb-K

112,13

175,73

69,96 213,7

AH g = -4670,38 Ik
AS 5 = 420,36 ]1/K
AG g5 = =-4795,65k] T

2+
CHsC=CH + H,0 —" 3 CH,-CO-CHj




AH ;98 , KJDK/MONB -185,44 -285,84 -248,11

248,2 69,96 200,41

AS;QB » Jx/mons K

AH oo = 223, 17x]Ix
AS g5 = -117,75 /K
AG 44 = -258,26x]Ix

3CHs-CO-CHs + 4K,Cr,07 + 16H,SO; — 3CH:>—COOH + 4Cf2(SO4)3 + 3CO;, +
4K,S04 + 19H,0

AH;% KT/MoTD —248,11 -2033 | -811,3 | 434,84 | -3308 | -1433,7 | -393,5 | -285,84

ASSo, Twmomsk | 20041 [ 2012 [ 1569 | 282 287,9 17573 [213,7 | 69,96

AH g0 = -5025,65K K
AS 5 = 394,43]Tx/K
AG g5 = -5143,19]Tx

2CHs-CO-CHsz + 90, — 6CO> + 6H,0

AH ;98 k/lx/Monb —248,11 0 —-393,5 — 285,84

AS, o, Tnmoms'K | 200,41 205 2137 69,96

AH ,oq = -3579,82x T
AS g = -543,86]Tx/K
AG,g5= -3417,75 k]l

ITo 1 Gamny 3a Kakayro MPaBWIIBLHYIO peakiuto (5 peakuuii); mo 1 6amry - 3a
pacuet ’Heprun ['n66ca (5 6amnon), uroro 10 6amios.

Pemenust 3aga4y MyHuuunajabHoro 3rana BOLI
no xumun 2019-2020 yuyedonoro rona Pecnydiauka bamkoproctan
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3apava 11-1. [IepBoe ypaBHEHUE B CXEME — 3TO AJIbJIOJIbHAS KOHACHCALNS, YTO
MOATBEPKTACTCS COCTaBOM IpoaykTa. (2 Oamra). OTHICTUICHHME OT HEro BOJIBI
MIPUBOJIUT K HEMPENeNbHOMY KeToHY. (2 6amma). Ctanus 3 - 3T0, BEpOsITHEE BCETO,
npucoenuHenre (eHoma 1mo ABOWHOW CBA3W HempeneabHoro ketoHa. [lockombky
MPOIYKT OSTOM peaknuu, ¢GppamOWHOH, pearupyeT ¢ Br. B cepoyrieponme, oH
ABJISIETCS (PEHOJIOM MO XMMHUYECKOW MPUPOJIE U, CIEAOBATEIbHO, MPUCOCTUHEHUE
MpOTEKaNo IO aToMy YIJIEpojJa apoMaTH4YecKoro Kojbla.(2 Oamna). Peakius
BO3MOXHa JMOO B opmo-, TUOO0 B napa- TIONOXEHUW TIO OTHOIICHUIO K
TUAPOKCUIBHON TpyMme, HO €IWHCTBEHHBIM MPOAYKT MOHOOPOMHPOBAHUS
YKa3bIBa€T Ha TO, YTO PEAKIIMs 1UIa MO napa-nonoxeHuu. Mrak:




ﬁ ﬁ ICI) i
t I
H—C—H + CH;—C~——CH; === H-0— CH,~—CH,—— C——CH; —> CH,=CH— C—CH,
-H,0

(2 6amma).

o
OH
CH—CH—C—CH+©/ . ||/CH2\ /©/

(2 6anna). Utoro 10 6amos.

3apgauya 11-2. Omnpenenum dopmyny yraesogopoaa A (CxHy) : 12x/(12x + y) =
0,9057, orkyna y = 1,25X. mOCKOJIbKY A — apOMaTHUYE€CKHUI YIIeBOJIOPO, U KaK X,
TaK U y JOJKHBI OBITH IICJIBIMHA, MUHUMAJIBLHO BO3MOXHOE 3HaUeHHe x=8. ®opmyna
nonyuaercsa CgHio. (1 6amn). bonee «rsxensie» BeliecTBa BPs 1M UCIOIb3YIOTCS
Kak MoHoMepbl. [lockonbky A — apoMaTUYeCKUil YriaeBOAOPOH, 3TO JHOO
TWIOEH30J1, Ju00 OJAMH M3 M30MEpPHbIX KcuiojoB. W3 »3TuxX BeliecTs
JETUAPUPOBATHCS MOKET TOJIBKO ITHIIOCH30JI.

CH,— CH, CH™CH,
- e

I[eﬁCTBI/ITGHLHO, b- CTHUPOJI — UCITIOJIB3YCTCA B IIPOU3BOACTBE IMOJIHUCTHUPOJIA B.

(1 6amn).

1. ITockonbky MosiekyisipHast Macca ctupona CgHg paBHa 104, cpenusis
MOJICKYJIIpHAs Macca moyuctuposa cocrasiser 104 - 2700 = 280800 ~280000. (2
Oama).

2. 3omepst A:



CH, COOH
_lgﬂq> draneas (1,2-6eH3onankapboHoBas)
KucnoTa

CH, COOH
CH, COOH
(@)
—l—J—>- nsogpranesas (1,3-6eH3ongnkapboHoBas)
KucroTa

CH, COOH
CH, COOH

_igﬂﬁ. TepedTanesas (1,4-6eH3ongmkapboHoBas)

Kncnota

CH, COOH
CH,™CH, COOH

O -
@ L, OeH3omHas kncnoTta

3a kaxayro cxemy — o 1 6amry.

@draneBas KUCJIoTa (TOYHEE, €€ aHTUJIPU]) IPUMEHSETCS B JIAKOKPACOYHOM
IPOU3BOJICTBE, TepedTaneBas — B MPOU3BOJICTBE IJIAaCTMACC (JIaBCaHa, OH Ke
noymaTUIIeHTepedTanat - [I3TD), a 6eHn3oliHas KUCIOTa — UCIIOJIB3YETCS B
MUIIEBOM MTPOMBINIJIEHHOCTH KakK KoHcepBaHT. (2 6ayma). Mtoro 10 6.

3apavya 11-3. [lo MIOTHOCTH MapOB HAaXOIWM NPUMEPHOE 3HAYCHUE MOJSPHOU
maccol: 22,4 n/monb - 3,2 v/n = 71,68 r/monb ~72 r/monk. Torma yriepona B 1
Mostb X comepxkutcs 0,667 - 72 = 48 r, wim 4 Monb atomMoB, Bogopoaa — 0,111 -
72 = 8 r, unu 8 moiab aromoB, kuciaopoga — (1-0,667 — 0,111) - 72 =16 r, wiu 1
Mosb atoMoB. CrnepoBatensHo MoiekyisipHas dopmyna X — C4HgO. (1 6amn)
[Tockompky X MO YCIOBHIO HE B3aMMOJICUCTBYIOT C OpOMHOW BOJOW, OHO HE
conepxut aBorHOW cBsizu C=C U, 3HAYMUT, JAOHKHO COJEPKaTh JMOO JBOWHYIO
cBs3b C=0, mu6o nuki.(1 6amn). Tak kak OHO HE pearupyer U ¢ METAJUTMYECKUM
HaTpueM, OTIAal0T U KapOoHUIbHbIE coeauHenusd. (1 6amr). Kpome Toro, mo stoi
MpUYMHE OTHAAAIOT U CHUPTHI, T.€. KUCJIOPOJ MOXKET BXOJAUTh TOJBKO B COCTaB
sa¢upHoit rpynmsl.(1 6amr). Takum oOpa3zom, BemecTBO X MPUHAJICKHUT K KIIacCy
MPOCTBIX 3UPOB U COAECPNKUT | LUKI. YCIOBHUIO YAOBIETBOPSAIOT CIEAYIOIINE
n3omepsbl: (2 Oanna)



(umc- n TpaHc-)

W3 HUX TOJBKO OAHO COEAMHEHHUE COAEPKUT JBE PABHBIX I'PYIIIbI
SKBUBAJICHTHBIX aTOMOB BOJIOPO/Ia, a UMEHHO TeTparuapodypan 7. (2 6amia).
1. Ilo ycnoButo X - NErKOKUIALIAs KUAKOCTh. [I[puHrMast BO BHUMaHUE ee
COCTaB, OHA JOJKHA OBITh TaKKe U JIerKoBocIUIaMeHstoeics. (1 6amn).
2. B Terparuapodypane umeeTcsi aTOM KUCJIOPO/ia, CITIOCOOHBIH
OPOTOHUPOBATHCA MOJ IEUCTBUEM KUCIOT C 00pa30BaHUEM:
CsHsO + H* - C4HsO* H

Tak kak o0pa3yeTcs HOHHOE COeUHEHUE, PACTBOPUMOCTD B MOJIIPHON Cpejie
MOBbIIIAETCS. B ME€T0YHON MM HEUTPAIBHOW CPEIE 3TOT MPOLECC MPAKTUYECKHU
HE MIPOTEKAET M3-3a HU3KOU KOHIIEHTPAIIMU BOIOPOIHBIX HOHOB. (1 6amn) . Mtoro
10 6amnos.

3apaua 11-4. JlerkoriaBKOCTh U PEaKIus ¢ KapOUI0M KaJIbIUsS YKa3bIBaeT Ha TO,
YTO B COCTaBE BEIIECTBA A COAEPKHUTCS BOJIA, T.€. 3TO kpuctayuoruapar (1 6.)
Haxonum coneprkanue BoJbI B A

CaCy +2 H)O — CoHy + Ca(OH)z (1 6.)
n (C2H2)=0,378/22,4 = 0,016875 monb => n(H20) = 2- 0,016875 = 0,3375 monb
m (H20) = 0,3375 -18 = 0,608 .

Haxomum w(H20) B A: © (H20) = 0,608/1,68 = 0,364 (36,4 %). (16.)
Haxomnm o(O) B A: ® (0O) =100 — 18,55-22,80 — 36,4 = 19,25 % (16.)
ITycts umeetcs 100 r BemecTBa A, Toraa

m (Na)=18,55r., m(S)=25,80r.,m (0)=19,25r., m (H,0) = 36,4 1.

n (Na) = 18,55/23 = 0,8 moas 1, n (S) = 25,80/32 = 0,8 Mob,

n (O)=19,25/16 = 1,2 moas, N(H20) = 36,4/18 = 2,0 MoJ1b.

n(Na) : n(S) : n(O0) : n(H,0)=0,8:0,8:1,2:20=2:2:3:5 (16.)
dopmyna BemectBa A : NaxS;0s3 - 5 H20. (16.)
Peaxyuu:

Na,S,03+ 2 HCl = 2NaCl + S + SO, + H,0. (1 6.)
Na,S,03 + 4Cl, + 5H,0 = 2 H,SO4 + Nap,SO4 + 8HCI. (1 6.)
2 NayS,03+ AgCl = Nas[Ag (S203)2] + NaCl. (26.)

3apava 11-5. YpaBHEHHE peakLUu:

2NH3e N+ 3H» (16.)
JlaBiieHME YBEIMYUIIOCH 3a CYET IMOBBILICHUS TEMIEPATYypbl U YBEJIUYECHUS YUCIIA
MOJIEKYJI Ta30B B PE€3YJIbTATE PEAKIINU.

Haxonnm BKiaa noBBIICHHS TEMIEPATYPhl HA YBEINUYECHUE JABICHUSA



=g >R =Tt=n =3P (36.)
Takum o0Opa3om, 3a cUeT MOBBIIICHHUS TEMIEPATYphl, JaBICHUE YBEIUYUIOCH B
3paza, a (hakTUUECKHU O YCIOBUIO 3a7a4u B 3,3 pasa, T.e. Ha 10% Oobiiie.

3HauUMT, CyMMapHasi KOHLUEHTpalus ra3oB B cocyae yBennuwiack Ha 10% u crana
1,1 monm/m. (26.)
[MTycthb [N2]pass.= X Monb, TOorna [Halpass = 3X, [NHz]pass.= 1-2X,

1-2x+x+3x=1,1

2x=0,1

x=0,05.

Takum o6pazom: [Nz]pass=0,05M0ib/m1, [H2]pass.= 0,15Mo0ub/m,

[NH3]pass= 0,1M0mB/01 (Z 30.)
. 3

Ky= °'°f) 2’215 =2,08-10 (16.)

Hroro 10 6asuios.



