MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

10 KJIACC
1 BapuanT
3ananme 1

W3 npennokeHHOro MepedHsi BBHIOEpUTE BCE BEIIECTBA, B COCTAaBE
KOTOPBIX MaccoBas J0JIs1 KATHOHOB OOJIbIIIE, Ye€M MACcCOBas J10JI1 AaHUOHOB.
1. cepnas kucnora
2. cynbhu Kanus
3. HUTpaT KaJbIUs
4. XJ10pua aMMOHHS
5. ¢propun HaTpus

Pemienmne: 25.
OTtBert: 25.
3aganue 2

YCTaHOBUTE  COOTBETCTBHME  MEXKJIYy  HAa3BaHMEM  BEIIECTBA WU
(YHKIMOHATBHBIMH TPYIIIIAMH, KOTOPBIE BXOJIAT B COCTaB ATOr0 BEIIECTBA

Ha3zBanue Bemecrna D YHKIHOHAIBHBIE TPYIIIIBI
A | STWJICHIJIMKOJIb 1 | amunorpynna
b | aneranbaerun 2 | kapOOKCUITbHAS TPYIITIA U aMUHOTPYIIIa
B | anwiun 3 | 1B TUAPOKCHUITLHBIE TPYIIITHI
I' | ruuH 4 | xapOOHWIbHAS U TUAPOKCUITbHBIE TPYIITIHI
J1 | pubo3a S | TOJIBKO KapOOHUIIbHAS Tpynna

Pemmenne: 35124.
OTtBet: 35124.

3aganue 3

[Ipu wnHarpeBanun 8,4 T mepmaHraHara Kaius, cojepxkamero 6%
JMOKCHJIa MapraHila B KauyeCTBE MPUMECH, BBIAEIUIOCH 448 MII KUCIOpoaa
(1.y.). PaccuuTaiiTe MaccoByr JOJIIO AMOKCHAA MapraHia B TBEPAOW CMECHU

MPOTYKTOB, 00pa30BaBIICHCS MMOCIIE HATPEBAHUA.
1) 2% 2) 13% 3) 19% 4) 29%

Pemenue:

t
2KnO,4 = KoMnO4 + MNO, + O,
M(MnO2),ex = 8,4 x 0,06 =0,504 r
n(0,) = 0,448 : 22,4 = 0,02 moJb;



MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

m(0;) =0,02x32=0,64r

N(MNO2)osp = N(O2) = 0,02 Mo

mM(MnQOy) osp= 1,74 T

M(MNO2) seero = 2,244 T

Meyieen = 8,4 — 0,64 = 7,76

® (MnO,) = 2,244 : 7,76 = 0,2892 unu 28,92 %
OTtBert: 4.

3ananue 4

Peakuuu Mertare3rca MO3BOJIAIOT CHHTE3UPOBAThH BEIIECTBA C 3aJaHHBIM
YIJIEPOJHBIM CKeJleToM 0e3 oOpa3oBaHHs MOOOYHBIX MPOAYKTOB W Bpena s
OKpYy»Karolen cpenbl. B HacTosiiee BpeMsi OHU HaXOJAT IIMPOKOE TPUMEHEHHE
B IIPOM3BOJICTBE JIEKAPCTBEHHBIX MPENApaToOB, NOJIUMEPHBIX MAaTEpPUAIIOB U T.II.
3a oTkpbITHE TIpoliecca Merare3uca ainkeHoB P. I'pad6c, P.IlIpox u U. lllosen
ob1TH ynoctoenbl HoOeneBckoii npemuu o xumuu 3a 2005 rog.

CimoBo «meTaTe3uc» O3Ha4yaeT «mnepeMeHa Mect». Korga alkeHbl
BCTYIAIOT B pEaKIIMM METATE31Ca, IBOMHBIE CBSI3U Pa3pbIBAIOTCS U 3aTEM BHOBb
o0pa3yroTcss MEXIy aToMaMHu YIjiepoja TakKuM 00pa3oM, YTO TPYMIIbI aTOMOB

MCHAKOTCA MECTaMHM.

lentanuen-1,6 HaxomUT TPUMEHEHHWE B XUMHUU TOJUMEPOB Kak
CIIMBAIOIIMK are’T. st ero mosydeHusi UCTOIb3YyeTCsl pPeakius MeTaTesuca,
mpu4éM B KaueCTBE OJIHOTO M3 HMCXOJHBIX BEIIECTB HCIOJIB3YETCS ATHJICH.
Omnpenennre BTOPOE MCXOMHOE BEIIECTBO, UCTOIB3YIOMIEECS B ITON pEakivy,
YKQKUTE €r0 MOJIEKYJISIPHYIO MacCy (C TOYHOCTBIO JI0 IIEBIX).

Pemienne:
CH,= CH>+ CH,= CH; =—»CH,= CH- CH,- CH»- CH,- CH=CH

CH; H?;HZ
Ners
M(CsHg) = 68 r/mo1i1b.
OTtBer: 68.



MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

3aganue 5

IIpu cropanuu 4,45 1 opranumdeckoro BemectBa X B 6,44 1 (H.y.)
KHCIOpoJa oOpa3oBajach CMECh Ta30B, IOCIE€ MPHUBEACHUS KOTOPOH K
HOpPMAaJIbHBIM YCJIOBUSAM CKOHAEHCHPOBAJIOCH 3,15 I BOJBI, M OCTAJIOCh Ta30Bas
CMECh C IUIOTHOCTBIO 1O Bojopony 19,1. Ilociae mpomyckanus 3ToW cMecu
yepe3 65 1 34,56%-Horo pacTBOpa rUAPOKCUIA Kallvs, MaccoBasi 10Js MIEI0UU
B pacTBope yMmeHmIwiach 10 7,82 %. 3aTeM OCTaBIIYIOCS Ta30BYIO CMECh
MPOITYCTUIN HaJ M30BITKOM HArpeToill Melu, B pe3ysbTare yero oobéM rasa
YMEHBLIWICS B IATh pa3. Y CTAaHOBUTE (POPMYJTy OPraHMUYECKOro BEIIECTBA X.

B oTtBete npuseaure:

1) maccy yriekuciioro rasa, oOpa3oBaBIIErocs IPU CTOPAHUU OPTAHUYECKOTO
BemecTBa (T), B BUJIE YKCJIa C TOUHOCTBIO JI0 JIECATHIX;

2) MoJsIpHYIO Maccy BemiecTBa X (I/MOJIb); B BUJI€ YUCIIA C TOYHOCTBIO J10
HENbIX;

3) Maccy meau (T), BCTYIIMBILICH B PEAKIIMIO C KOHEYHOU Tra30BOi CMECKHIO, B
BU/IE YKCJIa C TOYHOCTHIO JIO COTHIX.

Pemienue:

n(02) =V :Vn=6,44:22,4 =0,2875 moman

m(0O2) =nxM=0,2875x%x32=9,2r
n(H0)=m:M=3,15: 18 =0,175 momab
M(cmecu) = M(H,) — D =2 x 19,1 = 38,2 r/momb
m(x) + m(O2) = m(H,0) + m(ras. cm)

m(ra3.cm) =4,45+9,2-3,15=105r
n(ras.cm)=m: M =10,5: 38,2 =0,275 moib
X+0, -> H,0 + CO, +N2+02(OCT)

CO,+2KOH = K,CO3 + H,0

2Cu + O,->2Cu0

N(KOH)1p = X mois => n(CO;) = 0,5X mob
M(KOH) = myp, X W = 65 x 0,3456 = 22,464 r
W(KOH)oct = (m(KOH)o611 — m(KOH)mpop) : (M(KOH)o6m + m(CO,))
0,0782 = (22,464 - 56x) : (65 + 22x) =>x =10,3
n(COy) = 0,5x=0,5 x 0,3=0,15mo:15

n(C) = n(CO,)=0,15mo0:15

n(N2+0O,) = ncm —nCO,= 0,275 - 0,15 = 0,125mo116
n(N2) = 0,125 : 5 = 0,025 monb

n(N) = 0,025 x 2 = 0,05 momb

n(Oz)oct = 0,125 - 0,025 = 0,1 moab
n(Osx)=0,175+0,15x%x2+ 0,1 x 2-0,2875 x 2 = 0,1mo07b
CxHyOzNk
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OJIMMIINAJA ITKOJIbHUKOB
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Xx:y:z:k=0,15:035:0,1:0,05=3:7:2:1

CsH/O:N
0

CH3-CH- C,
NH, OH

1)m (COz) =nx M =0,15 x 44 = 6,6r

2)M(C3H;0O2N) = 89 r/momnn

3)n(Cu) = 2n(0,) =2 x 0,1 = 0,2 Mo
m(Cu)=nxM=02x64=128r

Orer: (ananun) 1) 6,6; 2) 89; 3)12,8.

3aganue 6

Hcnonb3ysa B KaueCTBE MCXOIHBIX BEIIECTB MPOCTEUIINE LUKIOATKAHBI,
MOHO TIOJIYYUTh pa3sHOOOpa3Hble OpraHuyeckue MNpoAyKTel. Omnpenenure,
KakKue BemecTBa X1 — X3 MOYKHO IMOJIYYHUTh U3 IHUKIOAIKAHA X1 B PE3YJIbTATE
CICIYIOIINX ITPEBPAIICHUN:

Br CH,COCI
X, —= SN Xy ———» X4
Onpenenute, Kakue U3 MPEACTABICHHBIX HUYKE BEIIECTB SIBJISIOTCS BEIIECTBAMU
X1, X2 1 X3. 3anuiure HoMepa BRIOPAHHBIX BEIIECTB B HYKHOM
MOCJICOBATEILHOCTH.

1 CH O O
H,C—CH, O—CH,-CH,-CHs Cl
CH,-CH,-CZ

OH
Penienue:
CH,
/\ ~CHy _Br
H,C—CH, +HBr —— CH; 'CH,
H O /CHZ ,OH

CHy oy +KOH — == CHy  CHy ™ + K

CH _0

.CHy, _OH
CHy  CH,  +CH,COCI — CHy=C? + HCl

OTtBet: 143.



MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

10 KJIACC

2 BapHaHT
3ananue 1

W3 mpeninoxkeHHOTo MepedHs BBHIOCpUTE BCE BEIIECTBA, B COCTaBe
KOTOPBIX MaccoBas J0JIs KATHOHOB MEHbIIIE, YeM MacCoBasi 10JII aHHOHOB.
1. a30THas KHCIOTA
2. cynbun meau(ll)
3. cynbdat KaabIus
4. xnopup Gapus
5. THIPOKCHT JIUTHS

Pemenne: 135.
OtBer: 135.
3aganue 2

YcTraHoBUTE  COOTBETCTBHME  MEXKJIY  HAa3BaHMEM  BEIIECTBA U
(YHKIHOHATBHBIMH IPYIIIIAMH, KOTOPHIE BXOJIAT B COCTaB 3TOr0 BEIIECTBA

HazBanwme BemiecTBa OYHKIMOHAIBHBIC TPYIIIIBI
A | MmeTaHab 1 | TOJIBKO OJTHA THPOKCHUIIbHAS TPYTIIa
b | rmnepun 2 | kapOOKCHIIbHASI TPYIIITA U AMUHOTPYTITIA
B | ananun 3 | Tp¥ TUAPOKCUIIBHBIE TPYIIITHI
I' | ne3oxcupu603a 4 | xapOOHUIBbHAS Y TUAPOKCUIIBHBIE TPYIIITHI
I | denon S5 | ToapKO KapOOHMIIbHAS TPYIITIA

Pemenne: 53241.
OTtBet: 53241.

3aganue 3

[Tpu HarpeBanum 17,28 T mepMaHraHata Kajus, COAEPKAIIEro JTUOKCHU/T
Mapraiiila B KadecTBE MPUMECH, BbIACTWIOCHL 896 Mmi kucimoponma (H.y.).
MaccoBass gons JOMOKCHMIA MapraHua B TBEPAOM CMECH MPOIYKTOB,
oOpa3oBaBieiicss Tmocie HarpeBaHus, coctaBwia 31,0%. Paccuuraiite
MACCOBYIO JIOJIIO MIPUMECH JUOKCHUIA MapraHiia B IEpMaHraHATE KM, B3SITOM
JUISL PEAKLIHH.

1) 1,2% 2) 2,3% 3) 4,3% 4) 8,6%

Pemenue:
2KnO4 = KoMnO,4 + MnO, + O,
n(0,) = 0,896 : 22,4 = 0,04 moub;



MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

m(0,) =1,28 1

Mewmecn nocne narp = 17,28-1,28=16T
M(MNO,) wox =16 X 0,31 =4,96 1
M(MnOy) o6p = 0,04 x 87 =3,48 T
M(MnNO3) 60 = 4,96 — 3,48 =148
o=1,48:17,28 = 0,086 unu 8,6 %
OTBerT: 4.

3ananue 4

Peakuuu Mertare3nca MO3BOJISIOT CHHTE3UPOBATH BEIIECTBA C 3aJaHHBIM
YIJIEPOJHBIM CKeJleToM 0e3 oOpa3oBaHHs MOOOYHBIX MPOAYKTOB W Bpena s
OKpYy»Karolen cpenbl. B HacTosiiee BpeMsi OHU HaXOJAT IIMPOKOE TPUMEHEHHE
B IIPOM3BOJICTBE JICKAPCTBEHHBIX IMPENAPATOB, MOJIMMEPHBIX MATEPUATIOB U T.II.
3a oTkpbITHE TIpoliecca Merare3uca ainkeHoB P. I'pad6c, P.IlIpox u U. lllosen
ob1TH ynoctoenbl HoOeneBckoii npemuu o xumuu 3a 2005 rog.

CimoBo «meTaTe3uc» O3Ha4yaeT «mnepeMeHa Mect». Korga alkeHbl
BCTYIAIOT B pEaKIIMM METATE31Ca, IBOMHBIE CBSI3U Pa3pbIBAIOTCS U 3aTEM BHOBb
o0pa3yroTcss MEXIy aToMaMHu YIjiepoja TakKuM 00pa3oM, YTO TPYMIIbI aTOMOB

MCHAKOTCA MECTaMHM.

B npoMBIIIIIEHHOCTH TyTeM METaTe3uca MOJIy9aroT OOJBIIIOE KOJIUYECTBO
MIPOTIEHa — MOHOMEPA, UCTIOIB3YIOMIErocs i CHHTe3a nojuosiepuroB. OgHIM
M3 HMCXOJHBIX BEIIECTB B OTOM TIPOIECCE SIBIASCTCS OTUICH. YKaKHUTE
MOJICKYJIIPHYIO MacCy BTOPOTO UCXOTHOTO BEIIECTBA (C TOYHOCTHIO JIO EIBIX ).
Pemienne:

CH,= CH>+ CH3 — CH= CH- CH3 ==» CH3- CH= CH,+ CH3 - CH= CH>
M(C4Hg) = 56 r/momb.
OTtBerT: 56.

3aganue 5

[Ipu cropanuu 2,25 r OpraHMuecKkoro BemecTsa X B U30BITKE KUCIOPOIa
oOpa3oBajiacb CMe€Ch Ta30B, MOCIE MPUBEIAEHUS KOTOPOH K HOPMaJIbHBIM



MOCKOBCKAA INPEAIIPO®ECCUOHAJIBHAA
OJIMMIINAJA ITKOJIbHUKOB
XUMHUSA. OTBOPOYHBIM 3TAII

YCJIOBUSIM CKOHJIEHCUPOBAJIOCh 1,35 T BojbI M ocTanoch 2,016 11 ra30Boii cMecH.
[Tocne mpomyckanust 3Toii cmecu uyepe3 36 1 16,67%-HOrO pactBopa
THIPOKCHIa HATpUs, MaccoBasl NOJIA LIENOYH B PACTBOPE YMEHBIIWIACH [0
3,106 %. 3arem ocCTaBHIYIOCS Ta30BYI0 CMECh MPOIYCTUIM HaJl U30BITKOM
HarpeTo Menu, B pe3yjbTare uero o0bEM Tra3a yMEHBIIWJICS B JiBa pasa.
YcranoBute GopMyTy OpraHMYECKOro BemecTa X.

B otBete npusenuTe:
1) maccy yriaekucnoro rasa, 00pa3oBaBILIErocs IpyU CrOpaHUH OPraHMYECKOro
BeliecTsa (T), B BUAE YUCIA C TOYHOCTBIO IO COTHIX;
2) MoJIsIpHYIO Maccy BemiecTBa X (I/MOJIb); B BUJI€ YUCIA C TOYHOCTHIO J10
LEJIbIX;
3) maccy menu (T), BCTYNUBILIEH B PEAKLIUIO C KOHEUHOM T'a30BOM CMECHIO, B
BU/IE YMCJIa C TOYHOCTBIO IO COTBHIX.

Pemenue:

n(H,0) = 1,35: 18 = 0,075moms Nn(H) = 0,15 momn
n(ras.cm) =V : Vp=2,016 : 22,4 = 0,09 moab
CO,+ 2NaOH -> NaCoz + H,0O

m(NaOH) = m ,.,, x W =36 x 0,16 = 6r

n(NaOH) =6 :40=0,15

0,03106 = (6 - 40x) : (36 + 22x) => x + 0,12 mo11b
n(CO,) = 0,06 mone  N(C) = 0,06 moJ1H
2Cu+0,-> 2Cu0

n(N,+0,) = 0,09 - 0,06 = 0,03mo16

n(N2) =0,03:2=0,015m0m nN(N) = 0,03mo015
n(Oz)oct = 0,03 - 0,015 = 0,015 moib

M(X) + M(Oz)rpop. = M(COz) + M(Hz0) + M(Ny) + m(Oy)
2,25+x=2,64+1,35+0,42+0,48

X=264r n(0,) = 0,0825mo11B

n(OBX)+n (08O, =n(0BCO2 +n(OBH)+n(OrO,)
x +0,165=0,12 + 0,075 + 0,03 --> x = 0,06
CxH, O, Nk
X:y:z:k=0,06:015:0,06:003=2:5:2:1
1)m(CO,) =0,06 x 44 = 2,64r

2)M(C,Hs02N) = 75r/momnb

3) n(Cu)=2n(0,) = 0,03 Mo  M(Cu)=1,92r
Oreer: (rmunun) 1) 2,64; 2) 75; 3) 1,92.
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3aganue 6

Hcnonp3yst B KadyeCcTBE HMCXOIHBIX BELIECTB TAJIOIEHAJIKAHBL, MOKHO
MOJIYYUTh Pa3HOOOpa3HbIE OpraHUYecKue MpoaAyKThl. Onpenenure, Kakue
BemecTBa Xi; — X3 MOXKHO IIONYYuTh M3 |-Xjopmporana B pe3ynbTaTe

CICAYIOIIUX MPEeBpaIlCHUH:
0

\/\CI N NaNO,, HCI= X, — = \/Ik
OH

Onpenenute, Kakue U3 MPEICTABICHHBIX HUKE BEUIECTB SIBIISIFOTCS BEIIECTBAMHU
X1, Xo m Xz 3anumure HOMEpa BBIOpAHHBIX BEIIECTB B HYXKHOUH
IIOCJIEIOBATEILHOCTH.

L cHy-cH,CH~NO, 3 CHy-CHyCHyNH,CL O CH3—CH—CfO
I
\w,  OF
o ~CH,~CH,-OH -CH,~CH,-NH
CHy-CH,~CZ 4 CHyCH,=Ch, 6 CHy-CH,~CHy-NH;
NH,
Pemenue:

CH3-CH,~-CH,-Cl + NH,; — CH;-CH,-CH,-NH,CI
CHg-CH,~CH,=NH,Cl + NaOH —> CH3-CH,~CHp"NH, + NaCl + H,O

CHy~CHp~CHz"NH, + NaNO, + HCl —> c,-CH,-CH,-OH + N, + NaCl + H,0

0] e

OTtBer: 364.



