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COCAMHEHUS KAACCA CITUPTOB,
COAEPIKAIIIIIE B CBOEM COCTABE OOAEE
OAHOU T'MAPOKCHUABHOU I'PYIIIIHI.
Ocoboe 3HaYeHNE MHOTOATOMHBIE
CIIIPTHl IMEIOT B ABYX
OOAACTAX: IUIIIEBON
IPOMBIIITACHHOCTH — OPTAHUYECKIE
COCAMHEHUS KAACCA CITUPTOB,
COAEPIKAIIIIE B CBOEM COCTABE OOAEE
OAHOU I'MADOKCUABHOU I'DVIIIIHL.



CrpykrypHasa dpopMysa OCHOBHBIX IIPEACTABUTEACH
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dusnmuyeckKue CBOUCTBA
MHOT'OATOMHBIX CITMPTOB:

1) BaxuenIIme IPEACTaBUTEAT MHOTOATOMHBIX
CIIUPTOB — 3TO INUNCHEAUKOND U 2AUYEPUIL,

2) 3TO OECHBETHBEIE CHPOIIOOOPA3HBIE KUAKOCTH
CAAAKOBATOTO BKYCA;

3) OHU XOPOIIIO PACTBOPUMBI B BOAE;

4) 3TH CBOUCTBA IIPUCYIIU U APYTUM MHOTOATOMHBIM
CIIIPTAM, HAIIPUMEDP ITHACHTATKOAD AAOBHT.



XUMHYECKIE CBOMCTBA MHOTOATOMHBIX CIIMPTOB.

1. Kax BCIIICCTBA, KOTOpr€ cerpmaT I I/I,A,pOKCI/IAbele FPYHHBI, MHOI'OAaTOMHBIC CHI/IprI
MMEHOT CXOAHBIC CBOICTBA C OAHOATOMHDBIMM CHI/IpTaMI/I.

2. Ilpn AericTBIM raAOTEHOBOAOPOAHBIX KUCAOT HA CIIUPTHI IIPOUCXOAMUT 3aAMEITIEHUE
TUAPOKCUABHOU TPYIIIIHL:

CH20OH-CH20OH + H CI > CH20H-CH2CI + H20.

3. MHOTHE CLTEPTH 0OAGAAIOT B OCOOBIMU CBOMCTBAMI: MHOTOATOMHBIE CIIUPTEL
IIPOABASIFOT OOAEE KHCABIE CBOMCTBA, YEM OAHOATOMHBIE B AETKO OOPa3yFOT
AAKOTOAATEL HE TOABKO C METAAAAMHU, HO U C THAPOKCHAAMHE TSZKEABIX METAAAOB. B
OTAUYHE OT OAHOATOMHBIX CIIIPTOB, MHOTOATOMHBIE CIIUPTEI PEATUPYIOT C
TIAPOKCHAOM MEAU, AABas KOMITAEKCEI CHHETO IIBETa (KAYECTBEHHAA PEaKIIs Ha
MHOI'OQTOMHBIE CIIUPTHI).

4. Ha mprmepe MHOTOATOMHBIX CIIHPTOB MOYKHO YOEAUTHCS, YTO KOAMYIECTBEHHBIC
N3MEHEHUS IIEPEXOAAT B U3MEHEHNA KAYECTBEHHBIE: HAKOIIAEHIE TMAPOKCUABHBIX
TPYIII B MOAEKYAE OOYCAOBHAO B PE3YABTATE X B3aMMHOTO ITOABACHUSA Y CIIHPTOB
HOBBIX CBOHCTB ITO CPABHEHHUIO C OAHOATOMHBIMH CIIMPTAMU.
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= 5. Tak ke B3aUMOAENCTBYIOT C a30THOM KHCAOTOM :

H,C — OH H,C -0 -NO,
HC—OH + 3HNO; = HC-0-NO, +3H,0

H,C— OH H,C- 0 -NO,

s C TOYKH 3peHHA IPAKTUIECKOIO IPUMEHEHIA HAMOOABIIINI HHTEPEC
IIPEACTABAACT PCAKIIUA C a30THOM KUCAOTOM.
OOPa3YIOIITUIICS HumpoIuyepur i OUHUIPOIMUACHLAUKOAS ICTIOAB3YIOT B
KA4€CTBE B3PBIBYATBIX BEILECTB, a7Zpunumnpoziuyepur, - €Ie U B MEAUITUHE,
KaK COCYAOPACIHIUPAFOIIIEE CPEACTBO.



| loaAygerre MHOrOATOMHBIX CIIIPTOB

s CHOUPTE CHHTE3HPYIOT HYTEM BOCCTAHOBACHUA
MOHOCAXaPHAOB, KOHACHCAIIIH AABACTHAOB C
dpOopMAABAETIAOM B IIEAOTIHON cpepe. OdeHp 9acTo
MHOTOATOMHBIE CITUPTHI IIOAYIAIOT U3 IPUPOAHOTO CHIPBHS.
HekoTopble CITUPTEL 9KCTPATUPYIOT U3 ITIAOAOB PAOHUHEL.

= MHOroaroMHbl€ CIIMPTEL — OITUYECKA AKTUBHBIE COCAMHEHUA,
XOPOIIO pacTBOpUMBIE B Boae. B VIK- u VP-criekrpax nmeror
IIOAOCHI IIOTAOIIeHUA, THIUYIHbIE AAS OH-rpymnm
OAHOQTOMHBIX CHUPTOB. XHUMUYECKUE CBOMCTBA CIIIPTOB
ooycaoBAaeHB Haamanem OH-rpynmer. [Ipu B3anmoaeiicTBnn
9THUX BEIIIECTB C IIEAOYHO3EMEABHBIMUI METAAAAMU
OOPA3YIOTCHA AAKOTOAATHI — caxapaThl. | Ipn okmcaeHN
THAPOKCHAA, KOTOPBIH AOKAAU3YETCA BO3AE IIEPBOIO ATOMA
yraepoaa (C1) oopasyroTcs MOHOCAXapHA.
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ABYXaTOMHBIE CITUPTEL €IIIE€ HA3BIBAYOT 2/UKOIAMU, TAK KAK OHI OOAAAAFOT

CAAAKHM BKYCOM, - 9TO XAPAKTCPHO AAA BCECX MHOI'OATOMHBIX CIITMPTOB.
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DTUACHTAUKOAD

DTUAEHTAUKOAD - TUITHIHBIN
IIPEACTABHTEAD MHOTOATOMHBIX CIIUPTOB. Er0
xummgeckas popmyaa CH20OH - CH2OH. -
ABYXATOMHBIH CITUPT. DTO CAAAKAS KHUAKOCTB,
KOTOPAs CIIOCOOHO OTAHMYHO PACTBOPATHCA B BOAC B
AFOOBIX HIPOIOPIIUAX. B xumumyueckux peaKnuAX
MOZKET YIACTBOBATH KAk OAHA THAPOKCHABHASA TPYIIIIa
(-OH), Tak 1 AB€ OAHOBPEMEHHO.
DTUAEHTAUKOAB - €TO PACTBOPHI - IITHPOKO
IIPUMEHSAIOTCH KaK aHTHOOAEACHUTEABHOE CPEACTBO
(arTHpU3LI). PacTBOp 3TUAEHIAMKOAA 3aMep3acT _ N
pu Temmepatype -340C, 9ToO B XOAOAHOE BpeMsA TOAA Ry cthyl cther®
MOKET 3aMEHUTH BOAY, HAIIPUMEDP AAA OXAQKACHUSA
ABTOMOOMAEH.

HpH BCEN
ITOAB3€ 3ITUACHTAUKOASA HY/KHO
VIUTBEIBATH, 9TO 3TO OYE€Hb CUABHBIN

AA!




I'AnniepuH

s Bce Ml Buaean raunepuH. OH OPOAAETCA B AIITEKAX B TEMHBIX
ITy3BIPBKAX U IIPEACTABASET COOOM BA3KYIO OECIBETHYIO }KHAKOCTD,
CAQAKOBATYIO HA BKyC. I'AmrtepuH - s10 Tpéxaromubiil ciupr. OH
OYEHb XOPOIIIO PACTBOPHUM B BOAe, KUIIUT IIpu Temmeparype 2220 0C.
XMMHUYECKHAE CBOUCTBA TAULIEPUHA BO MHOIOM CXOAHBI CO CBOUCTBAMU
OAHOATOMHBIX CIIMPTOB, HO TAUIIEPUH MOKET PEATUPOBATD C
THAPOKCHAAMH METAAAOB (Harmpumep, THApokcuaoM mean Cu(OH)2),
IIPH 3TOM OOPA3YIOTCHA TAUIIEPATEI METAAAOB - XUMHIYECKHIE COCAMHEHMUH,
ITOAOOHBIE COASAM.

Peakua ¢ TMAPOKCHAOM MEAHU - TUIIOBaA AAf TAUIlepuHA. B mrpomecce
XIMITIECKOI PEAKITNH 00Pa3yeTcs APKO-CUHUN PaCTBOP FAHUIIEpATA

MEAU




BbBICIIINE CIINPTDI

K BpiciimM crimpraMm (TeXHHUYECKOE Ha3BaHHE BBICHINE YKUPHbIE CHUPTHI -
B7KC) otHOCAT Takue aandaruiecKkue CIIUPThI, KOTOPhIE B PAAUKAAE COAEPIKAT
cBbiiie 10 yraepoAHBIX aTOMOB.

IToayuenue

B cBoOoAHOM cocTOsfIHTE 3TH CIIMPTEI IPAKTUYECKH He BCTpedaroTcs. B mpupoae orn
PACIIPOCTPAHEHEI B OCHOBHOM B BHAE CAOKHBIX 9(DUPOB OPTaHHUYECKAX KHCAOT (BOCKH,
KAITTAAOTOBBIH KHUP U AP.), B3 KOTOPBEIX MOTYT OBITh AE€TKO BBIACACHEL. OAHAKO
HAHOOABIIIEE 3HAYECHHUE UMEIOT CHHTETHIECKHUE CITIOCOOBI IToAy4ueHuA. OCHOBHEBIE U3
HUX:

1. BoccranoBAenne BBICIITIX KAPOOHOBBIX KHCAOT. DTy PEAKITUIO IPOBOAAT B
IIPUCYTCTBUU KATAAU3ATOPA IPU HATPEBAHUHU U AABACHUU:

KaT

R_— COOH + 2H2 — R — CH20H + H20

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

O

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

AAKCH AADACTUA BBICITIIIT CHI/IpT




IIpuMmeprI BRICHINX COUPTOB
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CnepMaueT — BBIMOPOKEHHBII

}KI/IP KaIrraAoOTa.



CBolcTBa

s Pusmuueckue ceoucrBa. Crmprer C6—C11 — xmakocTn, a ¢
OOABIIIIM YHCAOM aTOMOB yTAepoAa — TBEpABIE BerrrectBa. B/KC
PACTBOPAIOTCH B 9TAHOAE, apupe. PacTBOPHIMOCTD B BOAE YMEHBIITAETCS
C YBEAYEHHUEM MOAEKYAAPHOM Macchl. OraeomacHbl. C BO3AYXOM
O0OPa3yIOT B3PBIBOOHACHBIE cMecH. DAHAKO B3PBIBOOITACHOCTD
YMEHBIITAETCS C YBEATUYECHIEM MOAEKYAAPHOM MACCHL.

= XwmMmuueckue cBoMcTBa. BJKC B npuHIIHIIE HE OTAHYIAIOTCA OT
HU3KOMOAEKYAAPHBIX CIIUPTOB. OAHAKO AAUHHBIN YTAEBOAOPOAHBII
PAAMIKAA OKA3bIBAET CYIIECTBEHHOE BAMAHIE Ha UX CBOMCTBA. TakK, aTH
CIIUPTHL MEAACHHEE PEATUPYIOT C METAAAMYECKUM HATPUEM, IEM
OOBIIHBIE CITUPTHL, 2 IOAYIEHHBIE AAKOTOASITEL MOTYT OBITh B BHAC
pPaCTBOPA, B3BECH U AAKE CYXOI'O HOPOIIIKA.

s BJKC aerge okucasirorcs, uem HU3KOMOAEKyAdpHble. OHM HAYHUHAIOT
OKHCAATBCH YK€ IIPHU CTOSHUH HA BO3AYXE, OCOOECHHO Ha CBETY



HpHMeHeHHe CIIUPTOB

s OOAacTH HCITIOAB30BAHUA CIIHPTOB MHOTOYHUCACHHEL I
Pa3HOOOPA3HBL, OCOOECHHO YIUTHIBAA IMHPOIANIITNN CIIEKTP
COCAMHEHUM, OTHOCAIIIIXCA K 3TOMY KAaaccy. Bmecre ¢ Tewm, ¢
IIPOMBIIITAEHHOU TOYKH 3PEHUS, TOABKO HEOOABIIION PAA
CIIIPTOB BHOCHT 3aMETHBII BKAQA B TAOOAABHYFO MHPOBYIO
5KOHOMHUKY.

s  CambIM pacopOCTpaHEHHBIM U UCIIOAB3YEMBIM CIIHPTOM B MUpPE
ABASAETCA 3TAaHOA. ETo MIPOBOM OOBEM ITOTPEOACHHSA COCTABASAET
OKOAO 65 MAH TOHH. COBOKYITHBIIT MEPOBOI OOBEM
ITOTPEOAEHUSA IPOYUX CIUPTOB (KPOME 3TAHOAQ) IO PA3ATIHBIM
HAIIPABACHUAM HCIIOAB30BAHUA COCTABAAET OKOAO 70 MAH
TOHH (110 coctossanIo Ha 2009 rop)



HPI/IMeHeHI/Ie B KAUECTBE TOIIAMBA

AAS TODAMBHBIX 1IEAEU B HACTOAIIINI MOMEHT
VICITOAB3YIOTCS B IIPOMBIIIIACGHHBEIX OOBbEMAX TPH
crupTa:MeTanoANAAA TOITAUBHBIX IIEACH B
HACTOAIINN MOMEHT UCIIOAB3YIOTCH B
IIPOMBIIIIACGHHBEIX OObEMAX TPU CITHPTA:
METAHOA, 2TAHOA/\AS TOIIAUBHBIX IICACH B
HACTOAIITAN MOMEHT UCIIOAB3YEOTCH B
IIPOMBIIIIAEHHBEIX OObEMAX TPH CITHPTA:
METAHOA, 3TAHOA U OVIaHoA-1 AAS TOIAMBHBIX
LIEACH B HACTOAIIIUI MOMEHT UCHOAB3YIOTCA B
IIPOMBIIIIAC€HHBEIX OObEMAX TPH CITHPTA:
METAHOA, 9TAHOA U OyTaHOA-1, ¥TO CBfI3aHO,
IIPEKAE BCETO, C UX KOMMEPYIECKOU
AOCTYITHOCTBIO B BO3MOKHOCTBEO MaCCOBOTO
IIPOU3BOACTBA U3 PACTUTEABHOTO CHIPBA (KpOMe
MeTaHOAA. [ Ipu 9TOM BO3MOKHO HCIIOAB3OBAHHUE
CIIIPTOB B BUAE TOPIOYETO B YUCTOM BHUAE, B BUAC
PA3AUMYHBIX CMECEH C OEH3UMHOM HAHU AU3EABHBIM
TOIIAUBOM, 4 TAK/KE B KAYECTBE OKCUTEHUPYIOIITUX
A006aBOK (A0 10 %) ¢ m1eApro

HOBBIIIEHUA OKTAHOBOIO YMCAA/\AS TOIIAMBHBIX
LIEACH B HACTOAIIIUI MOMEHT HUCIHOAB3YIOTCA B
IIPOMBIIIIACEHHBEIX OObEMAX TPH CITUPTA:
METAHOA, 9TAHOA U OyTaHOA-1, ¥TO CBfI3aHO,
IIPEKAE BCETO, C UX KOMMEPYIECKO
AOCTVIIHOCTBIO U BO3MOKHOCTBIO MACCOBOTO

Obpaserr OroanseAs




IIpoMBIIIIA€HHOE IIPUMEHEHUE
CIIUPTOB

= PacrBopurean

s CaMbIM pacpoCTpaHEHHBIM
CIIIPTOM CPEAU PACTBOPUTEAEU
ABASIETCH 2TAHOA — €TI0
MHIPOBOHM OO'BEM ITOTPEOAEHUSA
AASl 9TUX TIEACH
IIPEBHIIIAET 3,5 MAH TOHH B
rOA. ApyrumMy moIyAsSpHBIMA
PACTBOPUTEAAMU ABAAFOTCA
METAHOA T U30IIPOIIAHOA C

OOBEMAMH ITOTPEOACHUSA
ooAee 1 MAH TOHH B TOA.



ITloBepXHOCTHO-AaKTUBHBIE U MOIOIINE BEMIECTBA

Baxxuenmum ceppeM B
IIPOU3BOACTBE

COBPEMEHHBIX HOBEPXHOCTHO-
AKTUBHBIX BernecTtBBaxxuenmum
CBIPBEM B IIPOU3BOACTBE
COBPEMEHHBIX IIOBEPXHOCTHO-
akTuBHBIX BermecTs ([TAB) aan
CHHTETHYIECKHX MOIOIIUX CPEACTB
ABAAFOTCS BBICIITHE KUPHEBIC
CIIIPTEL, U3 KOTOPHIX B
3aBHCHMOCTH OT PEArcHTa
IIOAYYIAIOT HEMOHOT€HHBIE HAN
annoHHble [[AB.

MupoBoit 0ObEM HCIIOAB30BAHUSA
BBICIIIUX *KUPHBIX CIIHPTOB B
rpou3BoAcTse [TAB B 2000 roay
coctaBuAal,68 mau Touu. B 2003
TOAY OKOAO 2,5 MAH TOHH [TAB
OBIAO IIPOU3BEACHO HA OCHOBE
BBICIIIIX KHUPHBIX CIIHPTOB.



1.

. OcHOBHBIE TPEACTABUTEAU?

O OO0 1 O U1 &~ WL D

Bomnpocsr:

Y10 TAaKOE MHOTATOMHBIE CHHme?

. I lpumepsr XuM. CBOMCTB?

. Ilpumepnr (bHSquCKHX CBOIICTB?
. Kak 1 ¢ momMOIIprO 9ero moAyJaror?
. KAaCCHq)HKaHHH? [ TpuMepBI TOACHUTS.

. YTO Takoe BpICIITHE CHHprl? x otAmmausa?

. Ilprmepsr BBICIIINX CIUPTOB?

. J_d_pHMeHeHHe? Pa3BEpHYTEIN OTBET.



