MHoOroaroMmHble€ CIUPTHI



OAHOU FI/IépOKCI/IAbHOfI

TPDYIOBI — OPTraHUYECKUE
COCAMHEHUSA KAACCA CITUPTOB,
COAEPIKAIIIE B CBOEM COCTABE OOAEE
OAHOU T'MAPOKCHUABHOMU I'PYIIIIHL.
Ocoboe 3HaYEeHNE MHOTOATOMHBIE
CIIPTH IMEIOT B ABYX

OOAACTAX: IUIIIEBON
IPOMBIITITACHHOCTH — OPTAHUYIECKIE
COCAMHEHUS KAACCA CITUPTOB,
COAEPIKAIIIIE B CBOEM COCTABE OOAEE
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CrpykrypHasa dpopMyAsa OCHOBHBIX IIPEACTABUTEACHU




dusmnmuyeckKue CBOUCTBA
MHOT'OATOMHBIX CITUPTOB:

1) paxuenIme IpeACTaBUTEAN MHOTOATOMHBIX
CIIUPTOB — 3TO INUNCHEAUKOND U 2AUYEPUIL,;

2) 3TO OECHBETHBEIE CHPOIIOOOPA3HBIE KUAKOCTH
CAAAKOBATOTO BKYCa;

3) OHU XOPOIIIO PACTBOPUMBI B BOAE;

4) 3TH CBOUCTBA IIPUCYIIU U ADYTHIM MHOTOATOMHBIM
CIIIPTAM, HAIIPUMEP ITHACHTATKOAD AAOBUT.



XUMHYECKIE CBOMCTBA MHOTOATOMHBIX CITMPTOB.

[ 1. Kak BCIICCTBA, KOTOPBIC COACPIKAT THAPOKCHABHDBIC I'DYIIIIBI, MHOTOATOMHBIC CITHPThI
HNMCEOT CXOAHBIC CBOICTBA C OAHOATOMHBIMH CITMPTAMMH.

n 2. HpI/I AEHCTBAU TAAOTEHOBOAOPOAHBIX KUCAOT HA CIIMPTHI HIPOUCXOAUT 3aMEITIEHUE
PHAPOKCHABHoﬁ IPYIIIIBL:

» CH20H-CH20H + H CI > CH20H-CH2CI + H20.

= 3. MHOrme criupThl OOAAAAFOT H OCOOBIMU CBOMCTBAMU: MHOTOATOMHBIE CITHPTBHI
IIPOABASIFOT OOAEE KICABIE CBOMCTBA, YEM OAHOATOMHBIE B AETKO OOPA3yFOT
AAKOTOAATHI HE TOABKO C METAAAAMH, HO U C THAPOKCUAAMU TAKEABIX METAAAOB. B
OTAUYHE OT OAHOATOMHBIX CITMPTOB, MHOTOATOMHBIE CIIUPTBI PEATUPYIOT C
ITIAPOKCHAOM MEAHU, AaBasd KOMIIAEKCEI CHHETO IIBETA (KAUeCTBEHHAA PEAKIIIA HA
MHOI'OQTOMHBIE CIIUPTHI).

= 4. Ha npumepe MHOTOATOMHBIX CITMPTOB MOKHO YOEAUTHCS, YTO KOAMIECTBEHHEIE
M3MEHEHMUSA IIEPEXOAAT B USMEHEHNA KAYECTBEHHBIE: HAKOIIACHUE TMAPOKCHABHBIX
TPYIII B MOAEKYAE OOYCAOBHAO B PE3YABTATE UX B3aUMHOTO ITOABACHUSA Y CIIHIPTOB
HOBBIX CBOMCTB II0 CPAaBHEHHUIO C OAHOATOMHBIMU CIIIPTAMU.

Peakrusa
TAULIEPHHA C
- Cu(OH)2, uaér B

HpI/ICYTCTBI/II/I

IITEAOYH




= 5. Tak ke B3aUMOAENCTBYIOT C a30THOM KHCAOTOM :

s C TOYKH 3peHHA IPAKTUIECKOIO IPUMEHEHIA HAMOOABIIINI HHTEPEC
IIPEACTABASACT PCAKIIUA C a30THOU KUCAOTOM.
OOPaA3YIOIITUIICS HumpoIuyepur i OUHUIPOINUACHLAUKOAS TICIIOAB3YIOT B
KA4€CTBE B3PBIBYATBIX BEILECTB, a7Zpunumpoziuyepur/ - €Ie U B MEAUITUHE,
KaK COCYAOPACIHIUPAFOIIEE CPEACTBO.



| loaAygenre MHOrOaTOMHBIX CIIIPTOB

s CImpTel CHHTE3UPYIOT HYTEM BOCCTAHOBACHUA
MOHOCAXaPHAOB, KOHACHCAITIH AABACTHAOB C
dpopMaAABAETHAOM B IIeAOTHOU cpeae. OdeHsb gacTo
MHOTOATOMHBIE CITUPTHI IIOAYIAIOT U3 IPUPOAHOTO CHIPBHS.
HekoTopble CITUPTE 9KCTPATUPYIOT U3 ITIAOAOB PAOUHEL.

s MHOroaroMHbl€ CIIMPTEL — ONTUYECKA AKTUBHBIE COCAMHEHUA,
XOPOIO pacTBOpUMEBIE B Boae. B VIK- u VP-criekrpax nmeror
IIOAOCHI IIOTAOIIeHUA, THIUYIHbIE AAT OH-rpymnm
OAHOQTOMHBIX CHUPTOB. XUMUYIECKUE CBOUCTBA CIIIPTOB
ooycaoBAaeHB Haamanem OH-rpynmer. [Ipu B3anmoaeiicTsnn
9THUX BEIIECTB C IIEAOYHO3EMEABHBIMUI METAAAAMU
OOPA3YIOTCHA AAKOTOAATHI — caxapaThsl. | Ipn okmcaeHN
THAPOKCHAA, KOTOPBIH AOKAAU3YETCA BO3AE IIEPBOIO ATOMA
yraepoaa (C1) oopasyroTcs MOHOCAXapHA.






ABYXaTOMHBIE CITUPTEL €IIIE€ HA3BIBAYOT 2/UKOIAMY, TAK KAK OHI OOAAAAFOT
CAAAKHAM BKYCOM, - 3TO XapPaKTEPHO AAA BCEX MHOTOATOMHBIX CITHPTOB.

CBOVICTBA TAMUKOAEM



DTUACHTAUKOAD

DTUAECHIAUKOAD - THIIHYIHBII
IIPEACTABUTEAb MHOTOATOMHBIX CIAPTOB. Ero
xumugeckas popmyaa CH2OH - CH2OH. -
ABYXATOMHBIH CITUPT. DTO CAAAKAS KHUAKOCTB,
KOTOPAas CIIOCOOHO OTAMYHO PACTBOPATHCA B BOAE B
AFOOBIX TponopHusAx. B xmmmdaecknx peakmusax
MOZKET YIACTBOBATH KaK OAHA THAPOKCHABHASA TPYIIIIA
(-OH), Tax 1 ABe OAHOBPEMEHHO.
DTUAEHTAUKOAB - €TO PACTBOPHI - IITUPOKO
IIPUMEHAIOTCA KaK aHTHOOAECACHUTEABHOE CPEACTBO
(arTdpussl). PacTBOp 3THAEHIAMKOASA 3aMEP3ACT
npu temreparype -340C, 910 B XOAOAHOE BpeMsA rOAd
MOZKET 3aMEHUTD BOAY, HAIIPUMEDP AAAl OXAAKACHUSA
ABTOMOOMAEH.

[ Tpu Bcen
IIOAb3€ DTUACHIAUKOAA HYKHO
VIHATBIBATH, 3TO 3TO OYE€Hb CUABHBIN

AAI




I'AnriepuH

= Bce mbl Buaean raunepuH. OH OPOAAETCA B AIITEKAX B TEMHBIX
ITy3BIPBKAX U IIPEACTABASIET COOOM BA3KYIO OECIBETHYIO KHAKOCTD,
CAQAKOBATYIO HA BKyC. I'Amttepun - s10 Tpéxaromupiil ciupr. OH
OYEHb XOPOIIIO PACTBOPHUM B BOAe, KUIIUT IIpu Temmeparype 2220 0C.
XUMHUYECKHAE CBOUCTBA TAULIEPUHA BO MHOITOM CXOAHBI CO CBOUCTBAMU
OAHOQTOMHBIX CIIMPTOB, HO TAHUIIEPUH MOKET PEATUPOBATD C
THAPOKCHAAMH METAAAOB (HarmpuMep, THAPOKCHAOM Mean Cu(OH)2),
IIPU TOM OOPA3YIOTCHA TAUIIEPATH METAAAOB - XUMHYIECKHE COEANHEHI,
ITOAOOHBIE COASM.
Peakiua ¢ TMAPOKCHAOM MEAM - TUIIOBAA AAA TAUIlepuHA. B miporecce
XIMITIECKOI PEAKITNH 00pa3yeTca APKO-CHHUN PaCTBOP FAHUIIEpATA

MEAU




BbBICIIINE CIITNPTDbI

K BpiciimM crimpTaMm (TeXHHUYECKOE Ha3BaHUE BBICHINE YKUPHbIE COUPTHI -
B7KC) otHOCAT Takue aaudaruiecKkue CIIUPThI, KOTOPhIE B PAAUKAAE COAEPIKAT
cBbiiie 10 yraepoAHBIX aTOMOB.

IToayuenue

B cBoOOAHOM cocrosHME 5TH CIIIPTHI IIPAKTUYECKHA HE BCTpedaroTca. B mpupoae oHn
PACHPOCTPAHEHBI B OCHOBHOM B BUAEC CAOKHBIX scl)HPOB OPraHUYECKUX KUCAOT (BOCKU,
KAITAAOTOBBIM KUAP U Ap.), 13 KOTOPBIX MOTYT OBITH AETKO BBIACAECHBI. OAHAKO
HANOOABITIEE 3HAYECHUE UMEFOT CHHTETUYECKHAE CITOCOOBI nmoAydeHusa. OCHOBHBIE U3
HUX:

1. BoccranoBAenne BBICIITIX KAPOOHOBBIX KHCAOT. DTy PEAKITUIO IPOBOAAT B
IIPUCYTCTBUHU KATAAU3ATOPA IPU HATPEBAHUHU U AABACHUM:

KaT

R_— COOH + 2H2 — R — CH20H + H20

2. I[Toaygenne u3 aAKEHOB (OKCO-CHHTE3). DTOT CIIOCOO HAITIEA IMHPOKOE IIPUMEHEHUE.
Bragaae u3 aakeHOB (coaepxxarux cBbirrre 10 yTA€pOAHBIX ATOMOB) HOAYYIAFOT
aABAETHABIL, 2 3aTEM THAPHUPOBAHUEM UX IIEPEBOAAT B CIIUPTHL:

@

// H2
R—CH==CH2 + CO + H2 —® R—CH2—CH2—C—H —®
R—CH2—CH2—CH20H

AAKCH AADACTUA BBICITIIIT CHI/IpT




IIpumeprl coeAmHEHN,
X CIINPTHI

COAEDIKA

CrepmareT — BBIMOPOKEHHBIH KU

Bocku — caoxubIe adhupsr _
KAIaAoTa. B 0cHOBe AeKHUT CAOKHBII 9up

BBICITIX }KI/IPHI)IX KHCAOT M BBICIIIUX &
OETHUAOBOIO CIIMPTA U ITAABMUTHHOBOM

IR ICOLNORIOMNELG AV 1IS 121D (0041 DANOIE KICAOTEL, 4 TaK K€ IIPUCYTCTBYFOT CBOOOAHEBIE
CIIMPTHI - IIETUAOBBII, OKTAACITUAOBBIN U

SUKO3UAOBBIL.



CBolcTBa

s Pusnueckue ceoricrBa. Crmpter C6—C11 — xmaxocTn, a ¢
OOABIIIIM 9HCAOM aTOMOB yTA€poAa — TBEpABIE BerrectBa. B/KC
PACTBOPAIOTCH B 9TAHOAE, acpupe. PacTBOPHIMOCTD B BOAE YMEHBIITAETCS
C YBEAMYECHUEM MOAEKYAAPHON Macchl. OrHeorracHbI. C BO3AYXOM
OOPa3yIOT B3pBIBOOHACHBIE cMecH. DAHAKO B3PEIBOOITACHOCTD
YMEHBIITAETCA C YBEAUYECHUEM MOAECKYASPHOM MACCHL

= Xwummudeckue corcrBa. BKC B npunanmune He oraAmgarorcs ot
HU3KOMOAEKYAAPHBIX CIIUPTOB. OAHAKO AAUHHBIN YTAEBOAOPOAHBII
PAAMIKAA OKA3bIBAET CYIIECTBEHHOE BAMAHIE Ha UX CBOMCTBA. 1akK, aTH
CIIMPTHL MEAACHHEE PEATUPYIOT C METAAAMYECKUM HATPUEM, YEM
OOBIIHBIE CITUPTHI, 2 IOAYIEHHBIE AAKOTOASITEL MOTYT OBITh B BHAC
pPaCTBOPA, B3BECH U AAKE CYXOTI'O HOPOIIIKA.

s BJKC aerdge okucasirorcs, uem HU3KOMOAEKyAdApHble. OHN HAYHUHAIOT
OKHUCAATBCH YK€ IIPHU CTOSHUH HA BO3AYXE, OCOOECHHO Ha CBETY



HPI/IMeHeHI/Ie CIIUPTOB

s OO0AacTH HCIIOAB30BAHUA CIIHPTOB MHOTOYHNCACHHEL I
PA3HOOOPA3HBL, OCOOECHHO YIUTHIBAA IMHPOIANIITHN CIIEKTP
COCAMHEHUM, OTHOCAIIIIXCA K 3TOMY KAaaccy. Bmecre ¢ Tewm, ¢
IIPOMBIIIIAEHHOM TOYKH 3PEHUS, TOABKO HEOOABIIION PAA
CIIIPTOB BHOCHT 3aMETHBII BKAQA B TAOOAABHYFO MHPOBYIO
5KOHOMHUKY.

s  CambIM pacopOCTpaHEHHBIM U UCIIOAB3YEMBIM CIIHPTOM B MUpPE
ABASAETCA 2TAaHOA. ETo MIPOBOM OOBEM ITOTPEOACHHSA COCTABASAET
OKOAO 65 MAH TOHH. COBOKYITHBIIT MEPOBOI OOBEM
ITOTPEOAEHUSA IPOYUX CIUPTOB (KPOME 3TAHOAQ) IO PA3ANIHBIM
HAIIPABACHUAM HCIIOAB30BAHUA COCTABAAET OKOAO 70 MAH
TOHH (110 coctosHno Ha 2009 roa)



HPI/IMeHeHI/Ie B KAUECTBE TOIIAMBA

AAS TOIAMBHBIX ILIEAEU B HACTOAIIINI MOMEHT
VICITOAB3YIOTCS B IIPOMBIIIIACGHHBEIX OOBbEMAX TPH
crupTa:MeTanoANAAA TOITAUBHBIX IIEACH B
HACTOAIINN MOMEHT UCIIOAB3YIOTCH B
IIPOMBIIIIAC€HHBEIX OObEMAX TPHU CITHPTA:
METAHOA, 2TAHOA/\AS TOIIAUBHBIX IICACH B
HACTOAIIAN MOMEHT UCIIOAB3YEOTCH B
IIPOMBIIIIAC€HHBEIX OObEMAX TPU CITHPTA:
METAHOA, 3TAHOA ¥ OvIanoA-1 AAS TOIAMBHBIX
IIEACH B HACTOAIIIUI MOMEHT HUCIHOAB3YIOTCA B
IIPOMBIIIIAC€HHBEIX OObEMAX TPH CITUPTA:
METAHOA, 9TAHOA U OyTaHOA-1, ¥TO CBfI3aHO,
IIPEKAE BCETO, C UX KOMMEPYIECKOU
AOCTYITHOCTBIO H BO3MOKHOCTBEO MaCCOBOTO
IIPOU3BOACTBA U3 PACTUTEABHOTO CHIPBA (KpOMeE
MeTaHOAA. [ Ipu 9TOM BO3MOKHO HCIIOAB3OBAHHUE
CIIIPTOB B BUAE TOPIOYEIO B YUCTOM BHUAE, B BUAC
PA3AUMYHBIX CMECEH C OEH3WHOM HAHU AU3EABHBIM
TOIIAUBOM, 4 TAK/KE B KAYECTBE OKCUTECHUPYIOIITUX
A006aBOK (A0 10 %) ¢ 11eApro

HOBBIIIEHUA OKTAHOBOIO YMCAA/\AS TOIIAMBHBIX
IIEACH B HACTOAIIIUI MOMEHT HUCIHOAB3YIOTCA B
IIPOMBIIIIAEHHBEIX OObEMAX TPHU CITUPTA:
METAHOA, 9TAHOA U OyTaHOA-1, ¥TO CBfI3aHO,
IIPEKAE BCETO, C UX KOMMEPYIECKOU
AOCTVIIHOCTBIO I BO3MOKHOCTBIO MACCOBOTO

O6paserr OroanseAs




IIpoMmBIIIIA€HHOE IIPUMEHEHUE
CIIUPTOB

= PacrBopurean

= CaMbIM pacpoCTpaHEHHBIM
CIIIPTOM CPEAU PACTBOPUTEAEU
ABASETCS ITAHOA — €TI0
MHIPOBOHN OOBEM ITOTPEOAEHUSA
AASL TUX IIEAEUT
IIPEBHIIIAET 3,5 MAH TOHH B
TOA. ApyrumMy DOIyASPHBIMA
PACTBOPUTEAAMU ABAAFOTCS
METAHOA T U30IIPOIIAHOA C

OOBEMAMH ITOTPEOACHUSA
ooAee 1 MAH TOHH B TOA.



IloBepXHOCTHO-AaKTUBHBIE U MOIOIINE BEMIECTBA

Baxxuenmmmum ceipbEM B
IIPOU3BOACTBE

COBPEMEHHBIX HOBEPXHOCTHO-
AKTUBHBIX BelrlecTsBaxuenmmm
CBIPBEM B IIPOU3BOACTBE
COBPEMEHHBIX IIOBEPXHOCTHO-
axTuBHBIX BerrectB (ITAB) aas
CUHTETUYECKAX MOIOIIUX CPEACTB
ABASIFOTCA BBICIIIUE KUPHBIC
CIIIPTEL, U3 KOTOPHIX B
3aBUCHUMOCTH OT PEarcHTa
IIOAYYAFOT HEHOHOIC€HHBIE HAU
annoHuble [[AB.

MupoBoit 0OBEM HCIIOAB30BAHUSA
BBICIITUX JKIPHBIX CIIHPTOB B
rpousBoActBe [TAB B 2000 roay
cocraBuAl,68 mau Toun. B 2003
TOAY OKOAO 2,5 MAH TOHH [TAB
OBIAO IIPOU3BEACHO HAa OCHOBE
BBICIITUX KIPHBIX CITHPTOB.




