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Bapuanr-1.Pemenue

1.PeweHue:
1. NaCl + H,SO, = NaHSO, + HCI

2. 16HCI + 2KMnO, = 5C1,"™ + 2KCl + 2MnCl, + 8H,0
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3. Na,S+Cl,=2NaCl +S,
0
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4. 3S+6NaOH = 2Na,S + Na,SO; + 3H,0
% +2e =57 2
S'-4e=5" 1

2.PeweHne:
CtpoeHune A n b MOXXHO onpeaennTb NO AaHHbIM 3/1IEMEHTHOrO aHaAu3a.

MonekynapHasa ¢opmyna BeltecTsa A:
n(C) : n(H) : n(0) =79,25/12 : 5,66 : 15,09/16=6,6 :5,66:0,94=7:6: 1.

MpocTenwan ¢opmyna C;HgO.

MonekynapHasa ¢opmyna Bewectsa b:
n(C) : n(H) : n(N) =77,38/12:7,52:15,04 [ 14 =

=6,44:7,52:1,07=6:7:1.

MpocTteiwas ¢opmyna C¢H;N

MpocTeiiweit dopmyne Bewectea CgH,N, umetowero Temnepatypy Kunewus 184,1 °C
COOTBETCTBYET aHMAUH. CoeanMHeHMeMm, CnocobHbIM BCTynaTb B peaKkuMil0 aMMHaMK B MPUCYTCTBUM
cnabo KMcnoTbl JOMKHO OblTb KapboHWUbHOE coeaMHeHWe. B Takom cnydvae npocTeinwas dopmyna

C;HgO cooTBeTcTBYET BEH3anbAErNAY.
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IuddoBo ocHoBaHUE

MpoayKTom B3anmoaencTema beHsanbaernaa u aHuamHa sasnaerca Lnodposo ocHoBaHwMe.



OTBeT: NPOAYKTOM B3aMMoAencTBua OeH3anbaernga W aHuauHa asnsetrca LWunddoso
OCHOBaHMe.

3.PeweHue:
Ona anmepHOM cUCTemMbl CTPOEHME M COCTaB NPOAYKTOB O30HMPOBAHMA NpeanoaaraeT Haanyme
HEeHaCbILWEHHOrO LUMKAA N 3K30LUKINYECKON ABOMNHOMN CBA3MK:
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Takomy ycnosuio 6onblue Bcero cootsetcteyeT aumep (lIl), BKAOYAIOWMIA LMKIOTEKCEHOBYHO
CTPYKTYpY. LmKknorekceH (VI) sBnsaeTca NpoayKTOM peakumm AMEeHOBOro CMHTE3a WaM peakuuun Ounbca-
Anbaepa. B xoge peakuuu K mosiekyne AneHoBoro-1,3 coegmHeHUA npucoeguHAETCA HeHacbllWeHHoe
coeanHeHne
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B cootBeTcTBUM cO cxemol obpasoBaHuA cTpyKTypbl (VI) ana ammepa (lll) moxHO npusectu
CXeMy pacnaga Ha UCXOZHble MOIeKy bl
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B cnyyae gumepa UCXOAHbIM BELLECTBOM TaKKe ABnAeTca 2-meTunbyTtagueH-1,3 (M3onpeH).

O6pasoBaHWe AUMNeHTeHa N0 Peakunn AUMEHOBOrO CMHTE3a ANA ABYX MONEKYN M30MpeHa CBA3aH
C U3MeHeHMeM rMBpuaM3aLMmn HEKOTOPbLIX aTOMOB Yr1eposa OT sp° A0 Sp° MPU 3TOM NOABNAETCA aTOM
yrnepoaa CoegnHEHHbIN C YeTbIPbMA Pa3INYHbIMM 3aMeCTUTENAMMU
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Takol atom yrnepoaa Ha3bliBaeTCA aCMUMMETPUYECKUM. Ona ACMMMETPUYECKOro atoma yrnepoaa
BO3MOXHO CyuwecTtBOBaHME AOBYX WU30OMEPOB, pPas3/iMdalOWMXCA KaK npegmMmetr un €ero 3epkKasibHoe
OTpaxKeHue. Takue M30Mepbl HAa3bIBAOTCA NMPOCTPAHCTBEHHbLbIE. AunneHTteH CywecTtsyeT B d)opN\e cmecn
ABYX NMPOCTPAHCTBEHHbBIX NU30OMEPOB
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4. PeweHne:

AMMHOKMCAOTA MNUMH MMEET c/ieaytollee CTpoeHue:
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AMWHOKMCNOTA aNaHMH umeeT cnepyrwoulee CTpoeHume:
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AMMHOKMNCAOTA IeNLUMH MMEET C/ieayloliiee CTPOeHMe:
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Peakuma ¢ 2,4-guHutpodTopbeHsoniom  obHapyxkmMBaeT  N-KOHUEBYD  aMWUHOKWUCAOTY.
CooTBetcTBEHHO N-KOHLLEBON aMMHOKMUCNOTON ABNAETCA MNUMH.

Peakuusa c¢ ruapasvHom obHapy»KmBaeT C-KOHLUEBYDO aMWMHOKMcAOTy. CooTBeTcTBeHHO C-
KOHLLEBOM aMMHOKMCNOTON ABAAETCA anaHuH. [na nssectHbix N-KOHLEeBOM U C-KOHLLEBON aMUHOKUCAOT
TpMNenTua, UMeeT cneaytollee cTpoeHue:
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PeaKkums Tpunentnaa c 2,4-auHutpodtopbeHsonom
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Cxema rmaponunsa npoaykKra
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Peakumua Tpunentnga c rmapasmHom
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OTBeT: ravunnnenuunanatHmH

5. PeweHune:
B HacTosilee Bpems LUIMPOKO MPUMEHAIOTCA METOoAbl XMMUYECKON nepepaboTKu ee TAXenbix

HedTAHbIX ppakuun (conapoBoro macna, masyta) B 6eHsnHOBble GppaKkuMK, cpeam KOTopbix Hanbonee

BAKHbIMW ABMAIOTCA TEPMUYECKUIA KPEKUHT, KaTaIUTUYECKUI KPEKUHT, TMAPOKPERUHT U PeDOPMUHT.
Tepmuyeckoe pasfoXKeHWe askaHoB, [/1aBHOM COCTaBHOM 4yacTu HedTH, NpeacTasaseT coboit

XMMMYECKoe paspylleHne MoseKkyn 3a cdyeT paspbiea C-C M C-H — cBaseir. [lepBoHayanbHO



obpasylolmeca yrneBoaopoaHble paamKkanbl cTabuamsmnpyotca ¢ 06pasoBaHNeM anKaHOB U anKeHOB C
MeHbLLEN MOAAPHOM MacCo.

MexaHN3M TePMUYECKOro KPEKMHra BKIOYaeT caeaytoline OCHOBHble CTaguu:
1. O6bpa3oBaHUe aNKWUNbHBIX PAANKANOB

R-CH,- CH,- CH,- CH,-R'=> R-CH,- CH; - + - CH,- CH,-R'

2. Tpv rnaBHble HanpasaeHuA NpesBpaLLleHna pagmMKanos:

- pacnag no Bc-c CcBA3N C 06pa3OBaHMEM 3TUNEeHa.
R-CH;- CH; - = R- + CH,=CH,
Rl‘CHz' CHZ ‘% R" + CHZZCHZ

- ancnponopynoHnpoBaHne pagnKkanos.
R-CH,- CH, - + - CH,- CHy-R' >R~ CH=CH, + CH3- CH,-R'

- coegnHeHune pagunKkanos
R'CHz' CH2 st R'% R' CHz' CHz'RI

BEeH3MH TEePMUYECKOTO KPEKMHra COAEPSKMT B CBOEM COCTaBe 3HauYUTe/IbHOE KOJIMYECTBO
HenpeaesbHbIX YI1eBOA0POA0B, YTO CYLLECTBEHHO CHUMAET ero Kayectso (CMonoo6pa3oBaHme, HU3Koe
OKTaHOBOE YMC/I0 M T.A.) MO CPaBHEHWIO C MPAMOrOHHbIM BEH3MHOM, B KOTOPOM HenpeaesbHble
Yr1eBoA0POAbl MPAKTUHECKMN OTCYTCTBYIOT.

BeH3nH 6osiee BbICOKOro KayectBa obpasyerca B NpoLLeccax KaTaJUTUYECKOTO KPEeKUHra M
rMAPOKPEKNHra. B 3TUX Pa3sHOBUAHOCTAX KPEKUHra HenpeaesibHble YrnesoAopoabl Mof BAUAHUEM
KaTa/nnsaTopa rmapupyroTca 40 Npeae/bHbIX YrieBoA0p0A0B:

R- CH=CH, + H, "> R-CH,- CH;

B npouecce KaTanMTUYECKOro KpekuMHra obpasyeTcA MeHbllee KO/MYecTBO ra3o06pasHbix
(meTaHa, 3TaHa) M HenpeaesbHbIX YrNEBOAOPOLOB, M DO/blUEE KOAMYECTBO CPEAHUX NpeaenbHbIX
yrnesogoponos (Cs —Cip), YemM NpU TEPMUYECKOM KpeKUHre. MosyyeHHbI BEH3UH COCTOMT, raBHbIM
06pa3om, M3 M30a/KaHOB W APOMATUYECKUX Yr1eBoAO0POAOB. M30anKaHbl NOAYy4atoTCA M3 NepBUYHO
06pasyloWnXCA NPU KPEKWUHre aA/IKEHOB B pe3ysbTaTe peakuuMM WM30Mepu3aumMn u r’MapupoBaHUS
(HeobxoouMmbIii BOZOPOA, NOyYaeTcA NpU 06pa3oBaHNN APOMATUYECKUX YIIEBOAOPOLOB B MPUCYTCTBUM
KaTanusatopa). MNpomexKyToYHbIMM NPOAYKTaMM NpU 06pasoBaHMM apOMaTMUECKMX YI/1eBOA0POA0B
ABNAIOTCA 3TUNEH U 1,3-ankagmeHbl. 3TU yrn1eBoAopPOAbl BCTYMAlOT B pPeaKuUo AMEHOBOFO CUHTe3a,
06pa3ys UMKNOTEeKCeH WAWM  ero NPou3BOAHble, AerMapupoBaHUE  KOTOPbIX MNPUBOAUT K
COOTBETCTBYIOLMM apOMATUYECKUM Yr1eBoAopoAaM. bBeH3WH KaTaniuTMYecKoro KpekuHra wumeet
BbICOKOE OKTAHOBOE YMC/0, OH Hosiee ycTonumB.

TMAOPOKPEKUHT — KaTaauTuyeckaa nepepaboTKa BbICOKOKMNAWMX HedTAHbIX ¢pakuuii nopg
pasneHmem Bogopoaa 5-20 MlMa n temnepartype 260-4500C Ha LMONUTCOAEPKALLMX KaTaaM3aTopax.
OCHOBHbBIMW XMMNYECKMMM PEAKLUAMM ABAAKOTCA Pa3pblB BbICOKOMOAEKYAAPHON LLEeNW yrneBogopoa0B
C OAHOBPEMEHHbIM  MAPMPOBaHMEM  OOpasyloWMXCA  NPOAYKTOB,  MAPOAEANKUANPOBAHUE
a/IKWNAaPOMATUYECKMX YINEBOLOPOA0B, TMAPOreHOIN3 Cepy-, a30T- U KUCNOPOACOAEPKALLUX NPUMECEN,
nsomepmsauma yrnesogoponos. OCHOBHbIMM MPOAYKTAMM MPOLLECCa FMAPOKPEKMHIA ABAAKOTCA
rasoobpasHble afKaHbl, 6EH3MHOBAsA, KEPOCUHOBAA U AM3eNbHaA GpaKLUW.

B HacTosLLee BpeMS LMPOKO UCMONb3YOTCA MeToabl pudbopMuHra. B ogHom 13 sTnx cnocobos —
NNaTPOPMMUHTe — MCNONb3YETCA MAATUHOBLIN KaTanmsaTop. naTuHa KaTanusmpyeT AernapuvposBaHue



HapTeHOB (UMKAOreKcaHa M ero romo/ioroB) 40 apoMaTUYeCKMX YrieBoAopOA0B, M30MEPM3ALMIO H-
aNKaHOB B M30aJ/IKaHbl U LMKAN3ALMIO CPEAHUX H-aJIKaHOB C MOC/AeAyloWwUM AerngpupoBaHnem ao

apoMaTUYECKUX YI1eBo40P0A08.

6. PeweHwue:
Psag, xmmuyeckux npeBpaleHuin, galowmii npoaykt coctaBa C,HgO, cocrtaBnseT creayroulyto

LEemnoyYKy:
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Llenoyka npeBpalLeHnit npeanonaraeT pacxos ABYX MOJie MeTaHo/1a Ha O4MH MOJIb 3TU/I0BOTO
cnupTa. CneposatensHo, 69,1r aTMNOBOro cnupTa 6yayT COOTBETCTBOBATL 96r METUIOBOIO CNKUpTa

OtBeT: 96T.



