1. B omeymMe COOTHOIIIEHHME aTOMOB BOAOpOAa M Kuciopoaa paBHO 4:9
COOTBETCTBEHHO. Briuncinure mMaccoBbie noiu okcuaa cepbl (VI) u cepHoit
KHUCJIOTHI B 3TOM oJjieyme. OTBET MPUBEAUTE B MPOLEHTAX C TOYHOCTHIO J0
LEJIBIX.

Pentenue OTtBeT bamn

[lycte Macca oneyma paBHa 100r, a n(SO;) = x
moub, a n(H,SO,) =y monsb, Torna

m(S0O;) = 80x, m(H,SO,) = 98y

80x + 98y = 100

SO; =30, coorBerctBeHHO N(O) = 3x
H,SO, =40, coorBercTtBeHHO n(0) = 4y
H,SO, = 2H, cootBercTtBenHo n(H) = 2y

CrenoBarenbHO,
n(H) /n(O) =2y / 3x+4y

2y 4
3x+4y 9
18y = 12x + 16y
2y = 12x

y=6x

Pemraem cucreMy ypaBHEHHM
y=6x

80x + 98y = 100

80x + 98x6x = 100

80x + 588x =100

668x = 100

x=0,15

n(SO;) = 0,15 momnb

m(SO;) = 80%0,15 =12

® (SO;) =12/100 % 100 = 12% ® (SO;)=12% 1 6amn
o (H,SO,) =100 - 12% = 88% o (H,SO,) = 88% 1 Gamn
HUTOT'O 2 baJuia

2. Kakue 06a eewjecmea 6CmMynuiu 8 peakyuio, eciu 6 pe3yivbmame peaxyuu
obpaszosanuce ciedyrujue geujecmsea (MCXOIHBIC BEIIECTBA yKa3aTh yepes
3ansTyro 0e3 ko3 HUIIMEHTOB)
l....+...=Ba(OH),+2H,
2....+...=MnBr,+Br,+2H,0
3....+...=2CaCO;+2H,0




4...+.. .:BaSO4+H202
6....F...=4Al(NO;);+24NO,+3CO,+18H,0

Pentenue

OTtBeT

bamn

1.BaH,+2H,0=Ba(OH),+2H,

2.MnO,+4HBr=MnBr,+Br,+2H,0

3.Ca(OH),+Ca(HCO,),=2CaCO,+2H,0

4.H,SO,+Ba0,=BaS0O,+H,0,

5. CUS+4H202:CUSO4+4H20

6.A1,C,+36HNO=4AI(NO;),+24N0,+3CO,+18
H,0

BaH,, H,O

MnO,, HBr

Ca(OH),,Ca(HCOs),

H,SO,, BaO,

CuS, H,0,

Al,C, HNO,

0,5
Oajuta
3a
KXy

bopmyx

0,5
oayura
3a
KXy

(hopmyn

0,5
Oajuta
3a

KaX Iy

(bopmys

0,5
oajuta
3a
KXy

popmyn

0,5
Oayuia
3a
KXy

(opmyn




0,5
Oayuia
3a
KXy

(opmyn

HUTOIo

0aJuIoB

3. Jlonuiiurte ypaBHEHUS U YPABHSANUTE UX:
1.KMnO,+H,0,+H,S0,—K,SO,+MnSO,+...+...
2.As,S;+tHNO;—H,SO4+...+...+NO,
3.FeSO,+NaOH+O,+...—Fe(OH),;+Na,SO,

B none omseema sedume cymmy xosghipunyuenmos, nonyuenuyo 8 ypasHeHuu

Pemenue

OTtBeT

bamn

1.2KMnO,+5H,0,+3H,S0,—K,S0,+2MnSO,+8H,0+50,
2.As,S,+28HNO;—3H,S0,+2H,As0,+8H,0+28NO,

3.4FeS0O,+8NaOH+0,+2H,0—4Fe(OH),+4Na,S0,

26

70

23

1 Oamt

1 Oat

1 0asut

HUTOI'O

3 Oait

4. Pacmudpyite cXemMbl MpeBpaIliCHU:

+Cl, +Cl,
1. A - b—> B
+I° +I° +E
2A —- I — SO; —» XK
+Cl, +E
3 — 3 — X+HU
+ U, oneym
480, — K
A
50J - A+ E

B none omsema sseoume popmynvt sewyecme A, b, B, I, I, E, XK, U, K, JI

Penienue OtBeT bann
1. 2S + Cl, = S,Cl, (b), A-S 0,5 6amna
S,Cl, + Cl, = 2SCl, (B) b - S,Cl, 1 Gamnn
2. S+0,=S0, (J), B- SCl, 1 Gamn
2S0,+0,=2S0;, I'-0, 0,5 6anna
Il - SO, 0,5 6ayuta
SO;+H,0=H,S0O,(X)




3. SOz+C12:SO2C12 (3) E - HQO 0,5 oayura
SO,CL,+2H,0=2H,S0,+2HCI (1) XK - H,S0, 1 Gamn
4. SO, +HCI=HSO,CI(K) 1 - HCI 1 6amn
HSO3C1+H20:H2SO4+HC1 K- HSO3C1 1 Oann
JI - H,S 1 Gamr
5. 2H,S+S0,=3S+2H,0
UTOI0 8 bayoB
5. Meramn kpacHoro 1Beta 00pabdoTanu pazdoaBieHHON a30THOM kuciaotou. (B

MoJie OTBETa YKAXKUTE CyMMYy KOA(h(UIIMEHTOB B YPaBHEHUU PEAKIIUH).
BoinenuBmmiics raz A (B moJie OTBeTa 3aUIINTe POpMYITy raza) CMENIaiu ¢
OonpImM U30bITKOM Kuciopona. [lomyuwnnu mpoaykr peakuuu b (B moine
OTBeTa 3anuiuTe GopMyiy BemiecTBa b) u mpomycTuim BCio ra3000pa3Hyio
CMECh uepe3 pacTBOp KaycTuueckoi cojbl. [lonmyuus BemectBo B (B mose
oTBeTa 3anummure Gopmyny BemectBa B). [locne yero pactBop ynapuiu u
OCTaTOK MPOKaJWIM, IOJTY4YUB BellecTBO [ (B MoJie OTBETAa 3aMUILUTE
dbopmyny BemectBa [') u cMemanu ¢ pactBopoM conu K (B mosne oTBera
anumuTe Gopmyny BemectBa JK), moaydeHHo u3 aByx razoB Jl u E. (B
noJsie orBera 3anumute Gopmynsl Bemects [ u E). [lonyyennsiii pactBop
Harpesnu, npy 3TOM BblAenwics ra3 3 (B Moje oTBeTa 3anuuuTe GopMyy
BelecTBa 3), KOTOPBIM MOXKET pearupoBaTh TOJIBKO ¢ OHUM MeTaiioM U (B
noje orBera 3anuiuuTe Qopmyny BemiectBa M) mnpu  KOMHATHOM
temrieparype. OOpasytomieecs BemectBo K (B mone oTBeTa 3amuiinmTe
dbopmyny BemectBa K) oO6paboTanu U30BITKOM COJITHOM KHCJIOTHI. OMHY U3
conert JI (B mone orBeTta 3ammmute Gopmyny BemiectBa JI) Harpenu u
oOpasyrolieecss BEIIECTBO MPOMYCTHIM 4Yepe3 KOHLEHTPUPOBAHHYIO
a30THYIO KHCIIOTY, MOJy4YHB BellecTBO M (B MOjJ€ OTBETa 3aMMILIHUTE
dopmyny BemectBa M). PacTtBop ymapwim M OPOKATWIM, TOTYYUB
BemectBO H (B mose orBera 3amummte (Qopmyny BemiectBa H) u ras,
npuMeHsieMblii B MenuuuHe. K rasy qo0aBUiiM KpacHbIA MeTasll, MOITY4YuB
okcuj uepHoro mnBeta O. (B mose oTBeTa 3anuimute Gopmyny Bemiectna O).
K sromy okcuay no6aBuim HEOOJBIIOE KOJIMYECTBO B3PHIBOONIACHOTO ra3a.
[Tonyuennslii okcu kpacHoro 1Beta I1 (B mose orBera 3anumure GopMyiy
BemiecTBa [1)o6paboTanu KOHIIEHTPUPOBAHHOW cepHOM KucioToi. (B mome
OTBETAa 3alMIIUTE CyMMY KOI(DPUIIMEHTOB B ypaBHEHUH pPEaKIUH).
[Tonmy4yeHHslld pacTBOp BhIMAPWIA U Tpokanuwiud. OmnpenenuTe BEIIECTBO,
nofiBeprieecs: npokanuBanuio P (B mone orBera 3amuimmute (GHOpMyiy
BemecTtBa P) u oOpaszyrommuiicst raz C (B mose oTBeTa 3anuinTe GopMyny
BemlecTBa T), BCTyMarouid B PEaKIMI0 COMPONOPLUUOHUPOBAHUS C Ta30M,
KOTOpPBIN JenaeT Oe3KU3HEHHBIMU TyOuHbl UepHoro mops. Omnpenenute
MPOAYKT componopuuoHupoBanus T (B mosie oTBeTa 3amumuTe GopMyTy
BemecTa T).

Petienue OTtBeT bamn




3 Cu + 8HNO; = 3Cu(NO;),+2NO + 4H,0 20 0,5
A =NO 0,5
2NO+0O,=2NO, b=NO, 0,5
0,+4NO,+4NaOH = 4NaNO;+2H,0 B = NaNO, 0,5
2 NaNO; — 2NaNO,+0, I' =NaNO, 0,5
NH,+HCI1 = NH,Cl J1 = NH, 0,5
E = HCI1 0,5
K =NH,CI 0,5
NaNO,+NH,CI = NaCl + N, + 2H,0O 3=N, 0,5
N, + 6Li=2Li;N N=Li 0,5
K=Li;N 0,5
Li;N +4HCI1 = 3LiCl + NH,C1 JI=NH,CI 0,5
NH,Cl — NH; + HCl
NH;+HNO; = NH,NO; M = NH,NO;, 0,5
NH,NO; — N,O + 2H,0 H=N,0 0,5
N,O + Cu=CuO + N, O =CuO 0,5
2CuO + H, = H,0 + Cu,0 IT = Cu,O 0,5
Cu,0 + 3 H,SO, = 2CuSO,+ SO,+3H,0 10 0,5
CuSO;, - 5H,0 P =CuSO, - 5H,0 |0.,5
2CuSO, — 2CuO + 2S0, + O, C=S0, 0,5
SO, + 2H,S =3S + 2H,0 T=S 0,5
Hroro 10 GamioB

6. IIpy MOHOXJIOpHPOBAaHMUU MPEAEIBHOIO YIIIEBOAOPOJA IMOIYYWIA CMECh

IBYX OpraHndeckux BemecTB A u B. ImoTHOCTH mapoB 3TUX BEIIECTB IO
azory pasHa 2,8035. IIpum B3auMOIEHCTBHM BEIIECTB C PaCTBOPOM
TUAPOKCUAA Kaylusi 00pa3oBaluCh KHclopoacoAep:xaume coenunenus C u
. IIpu o6pabotke BemecTB C u [l CEpHOKHUCIBIM pacTBOPOM MepMaHTaHaTa
kamust oOpazoBanuch BemectBa E u K (BemecrBo E monyuunu uz C).
3anucark ypaBHeHMs peakuuu Bemects C U [l B CEpHOKHCIOM PacTBOpE
nepMaHrasara kanus. [Ipu no6GaBineHUH K HUM CMECH KOHLIEHTPUPOBAaHHOU
cepHoil kucnoTel U cMecu BeulecTB C u [l 00pazoBanuch CIOKHBIE Y3PUPHI
Mu N.

Paccuumams monsapuyro maccy MoHoX10pnpou3600H020

Vkazams monsapuyto maccy npedenvbHo2o yenes000pooa.

Onpedenumsv eewecmea A u B. [lamv nazeanus no cucmemamuyeckou
HOMEHKAamype, UcCXo0si U3 mozo, 4mo gewjecmeo A umeem oco cummempuu,
a eewecmso B nem.

Onpedenumsv eewecmea C u J[ (Bewecmseo C nomyuunu uz A). /lamoe
HA368AHUS NO CUCMEMAMUYECKOU HOMEHKaamype.

Onpeoenums eewpecmsea E u K. /lamv nazeanus no cucmemamuieckoll
HoMeHKaamype. /lamb mpusuaivbHble HaA36AHUS.



Vkazamv cymmy Kodghuyuenmog 6 Kax@cOOM YpAGHEeHUU peaKyuu
ezaumooeucmeus eewecme C u /] 6 cepHoKuciom pacmeope nepmareanama

KajuA.

Onpedenums sewpecmea M u N. (Bewecmeo M nonyuunu uz E). /lamo
HA368AHUS NO CUCTEMAMUYeCKOU HOMeHKaIamype.

Pemmenue

OTBeT

bann

T.K. XJI0pUpOBaIu NpeIeTbHBINA YIIICBOIOPO/I,
TO dbopmyna MOHOXJIOPITPOU3BOTHOTO
CnH2n+1C1

M (C,H,,.,Cl) = D(N,)'M(N,) = 2,8035-28 =
78,498 = 78,5 r/mMonb

12n + 2n+1+35,5="78.5

14n +36,5 = 78,5

14n =42

n=3

IPEENIbHBIA YIIIEBOAOPO/ — MPOTAH -
CH;-CH,-CHj;

CH;-CH,-CH, + Cl, = CH,-CHCI-CH; + HCI
A = CH,-CHCI-CH,

CH3‘CH2‘CH3 + C12 = CH3—CH2—CH2C1 + HCI
B= CH3—CH2—CH2C1

CH,-CHCI-CH; + KOH = KCI + H,0 +
CH,-CH(OH)-CH,
C = CH,-CH(OH)-CH,

CH,-CH,-CH,CI + KOH = KCI + H,0 +
CH,-CH,-CH,(OH)
]_I = CH3'CH2'CH2(OH)

5CH;-CH(OH)-CH; + 2KMnO, + 3H,SO, =
2MnSO, + K,SO, + 5CH,-CH(O)-CH, +
5H,0

E = CH,-CH(0)-CH,

5CH,-CH,-CH,(OH) + 4KMnO, + 6H,SO, =
4MnSO, + 2K,SO, + 5CH,-CH,-COOH +
11H,0

78,5

44

A = 2-xJ10p1ponan

B =1 - xsopmnponan

C = nponanon-2

J1 = nponanou -1

26

E = nponanon
E = aneron

1 6ain

1 6amn

1 6an

1 6an

1 6amn

1 6an

2 6ain

1 6amn
1 6amn

2 Oai




K = CH;-CH,-COOH
K = mpomanosas | 1 6amn
KHCIIOTa
K = nponuonosas | 1 6amn
KHCIIOTa
CH;-CH,-COOH + CH;-CH(OH)-CH; =
CH;-CH,-COOCH(CHy), + H,0 M = | 1 6amn
M = CH;-CH,-COOCH(CH,;), U30IMPONUIIITPOIIaHOAT
CH;-CH,-COOH + CH;-CH,-CH,(OH) = (M30mpPONUIOBBIN AhUp
CH;-CH,-COOCH,-CH,-CH; + H,O MIPOTNIAaHOBOM KHUCIIOTHI)
N = nponwinponanoar | 1 6amn
(mponmioBbl  3dup
MIPONAHOBOM KHCJIOTHI)
Hroro 16

7. Ilo naHHBIM 5SJIEMEHTHOTO aHajliu3a HEKOTOPOE OpraHMYecKoe BEUIECTBO A
conepxut no macce 35,94% narpus, 37,50% yrmepona, 25,00% kucnopona u
Bos1opoA. M3BeCTHO, UTO TaHHOE BEIIECTBO MOKHO MOJIYUYUTh B OIHY CTaJHIO U3
apoMaTudeckoro coenuHeHuss b, umeromero o6mryro dopmyny CxHyBrz,
MOJIEKYJIa KOTOPOTO HE MMEET IJIOCKOCTU cumMeTpun. Ha OCHOBaHMM JTaHHBIX
YCIOBUS 3aJladyd  yCTAaHOBUTE MOJICKYJSIPHYIO U CTPYKTypHYIO (opmysbl

BerecTB A u b.

Monexynapnas popmyna éewyecmeéa A 6 suoe C.H,0.Na,
Monexynapuas gpopmyna éewyecmsa b 6 eude C.H,Br,

Ykazamv 63aumnoe Pacnoniosicerue (Z)yHKL;MOHaJZbelX cpynn 6 eeujecmee A

(6b10pams NPABUILHBII OMEem);
Onpedenume uucno o — cesnzell 6 moaexyne A (3anucamo yugpy);

Vkazamos munul cesaseti npucymcmeyowue 68 monexyne A (8biopams npaguibHblii

omeem).

Penrenue: OTtBeT

banmn

m (Na) = o (Na) =35,94r

n (Na) =m (Na)/M(Na) = 35,94 /23 = 1,5626
MOJTb

m (C)=w (C)=37,50r

n (C)=m (C)M(C)=37,50/12 = 3,125 monp
m (0) = o (O) =25,00r

n (0) =m (0)/M(0) =25,00/ 16 = 1,5625 monb
m (H) = o (H) =100 - 35, 94r — 37,50r — 25, 00r
=1,56r

n(H)=mMH)/MMH)=1,56/1=1,56 mob




nC nH nO n Na
3,125 1,56 1,5625 1,5626

2 1 1 1
C6H303Na3 1 63.]1]_[
C,H;Br; C4H;Br; 1 6amn
Ha xonblie 3amMelieHbl ClieIyromne MoI0KEeHUS: 5 1 Gamn
1) 1,2,3-
2) 1,3,5-
3) 2.4,6-
4) 1,4-
5) 1,2,4-
6) 1,2-

Yucno o — cesaseli 12 1 Oamn
KoBanentHas nenossipas KoBanentnas | 1 6amn
KoBanenTtHas nonsipHas HEeToJIApHas
Honnasa KoBaneHnTHas
Bonoponnas MOJISIPHAS
Mertamnnueckas

Honnas
Htoro S




