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Jlekuna 9
AHanuns3 opraHM4ecKkux BeLLeCTB BO MHOIOM OTfIMYaETCs OT aHanunaa

HeOopraHM4YeCKnx BeLLECTB.

Tak, Ka4eCTBEHHbIN aHann3 HeOopraHM4YeCKnx BeecTB OCHOBAH Ha peakuunax
MOHOB U LEJIb €ro - OTKPpblITNE MOHOB, BXOOALLNX B COCTaB AaHHOIO BeELWECTBA.
Csonctea opraHmn4yeckoro coegmnHeHunA 3aBNCAT HE TOJIbKO OT €ro 3JfieMeHTHOIo
COCTaBa, HO U OT HaJIn4nda U NoJy1o>KeHunA beHKLl,l/IOHaJ'IbeIX rpynnmn.

JTOT npouecc Ha3biBaeTCH (pyHKuUOHaﬂbeIM dHaJ1lu30OM

C nomouwpbio YHKUUOHa/IbHO20 aHaslu3a NpoBOAUTCS OTHECEHWe BelllecTBa K
ornpeaeneHHoMy Krnaccy COeAWHEHWU, T.e. onpenerneHus rpynnupoBOK aTOMOB,
obnafalwLlLmMx XapakTepHON peakLUWUOHHOW CMOCOOHOCTBI0O — Tak HasblBaeMbiX
YHKUUOHaNIbHbLIX 2Py,

3apaya (pyHKUMOHANbLHOro aHanu3a

OnpegeneHune aTux rpynn siBASIE€TCS BaXXHOW UCCeaoBaHUSA OpraHNYecKux
coeguHeHnn. Xummdeckme MeTodbl onpegeneHnsa opraHn4eckux CoegmHeHnn
OCHOBaHbl Ha peakuusax nx yHKUMoHarnbHbIX rpynn. Hanpumep, ong
KayeCTBEHHOIo N KOSIMYECTBEHHOIO onpeaeneHnsa CnmpToB UCMNOMNb3YHT peakunu,
XapakTepHble Ans CnMpToOBOW rpynnbl, AN onpeaeneHns anbgerngos, KETOHOB,
aMUVHOB - peakunun, xapaktepHole ans rpynn: -CHO, -CO, -NH2 v T.n.



®YHKUMOHaNbHbINA aHANU3 (XMMNYECKUIN) - 3TO COBOKYMNMHOCTb XMMUYECKNX U
bun3nyeckmx MeTogoB aHann3a opraHM4YeCcKNx BeLLEeCTB.

MHorne yHkUMoHarnbHble rpynnbl MOryT ObiTb OBHAPYXEHbI N KONIMYECTBEHHO
OLEHEHbl Takke MeToaamMm AO4epHOro MarHUTHOro pe3oHaHca, Macc-
cnekTpomMeTpun, nHpakpacHoun (MK) cnektpockonum; Hanpumep, rno cneyuanbHO
pa3paboTtaHHbIM gnarpammam nornowenna UK nanyvyenmsa dyHKUMoHanbHbIMN
rpynnamu (kapTbl Kontrena) ocywectBnseTcs naeHTuukauns nocrneaHumx, a rno
WHTEHCUBHOCTM MOrSIOWEHUA NPOU3BOANTCS OLEHKA KONMUYECTBEHHOIO UX
coaepKaHus.

BonbLNMHCTBO MeTOA40B PYHKLIMOHAlNbHOro aHanmasa OCHOBaHO Ha
B3aMMOAENCTBUU OTAENbHbIX PYHKLMOHaNbHbLIX rpynn opraHNYeCcKnx
CcOoeMHEHUI C NOAXOAALLNMMN peareHTamum.

Takue peakuum ObiBatoT

- n3buparesnbHbIMU

- OrPaHNYEHHO U3bnpaTenbHbIMK, T. €. XapakTePHbl TOMNbKO ANst OAHOM UMK

€CKOJ1bKNX &“)OyHKLI,I/IOHaJ'Ib biX FB%I‘II’I.
COOOUN Pa3HOBNOHOCTbHO PYHKUMOHAJIbHOIO aHalin3a CHUTaKT METOOHhI,

OCHOBaHHbIE€ Ha npenBapuTeribHOM B3aMMOLEUCTBUM OnpeaeriieMoro BeLlecTsa C
peareHTamu u onpeaerieHMn obpasoBaBLLErocs NPoAyKTa.

Hanpumep, apomatunyeckune yrresonopoasiHanpumep,

apomMaTtuyeckue yrrneBogopoabl nocne HuTposaHuaHanpumep,

apomaTtunyeckue yrrneBsogopoabl Nocrie HATPOBaHUS MOXHO OnNpenensTb
nonaporpaduyecku, a peakuma mexay aMmmHorpynnon u
HabhTanHCcVIbOX1ODNOOM NO3BONASET onpeaenaTb aMHbl dnvopuMeToundecKu.




vlipegeliene dkimBrOIO BOA0OPOLAd B ClHIVID I axVUllpedeliene aklBHOIO BOA0OPDOLAdA B ClIPDTAX.
aMuHax, ammaax, KapboHOBbIX 1 CyIIbOHOBLIX KMUCIOTaxX, MepkantaHax n cyriboHamMmuaax
OCHOBaHO Ha MX B3auMoZeNCTBUM C peaktnBamu [puHbsapa (06bIMHO C METUITMArHNMNMOANAOM;
cMm. LlepesumuHoga memod) nnu ¢ LiAIH4 n nsmepeHnn obbema Bbl4ENUBLLETOCS MeTaHa) Unm
c LiAIH4 n nameperHumn obbema BblgeNMBLLErNOCA MeTaHa UNU Bogopoaa COOTBETCTBEHHO.
AKTUBHbIN BOOOPOA B ALIETUIIEHE U €ro roMoriorax onpenensatoT rno peakuunu ¢ conamm Ag(l),
Hg(l) nnn Cu(l) c nocnen, TMTPUMETPUY. onpeaerieHneM BblAeNTMBLLUNXCS KACHOT.

CoeanHeHuns ¢ HeHacblLW,. yrrepoa-yrrepoaHbIMn CBA3AMN Yalle Bcero 6poMmpytoT, NoanpyroT
unu ruapuvpytoT. B nepBbix ABYX criyvasix HenpopearnposasLmii Br, unu |, onpeaensiiot
MOAOMETPUYECKU, a NpY TMAPUPOBaHMY U3MEPSIOT 00beM nornolleHHoro H,. HYucno ABoiiHbIX
CBSI3EN MOXXHO YCTAaHOBUTb MO peakuum NpUCcoeanHEHUsT Coneun PTyTu C NOCeayoLmm
TUTPOBAHNEM BbIOESNTMBLLUENCA KUCIIOTbI.

[Mpn onpegeneHnn rMapoKCUNbHbIX FPYNM Yalle BCero NpMMEHSoT aunnmposaHmnellpm
onpeaeneHnn rmapoKCUNbHbIX FPYMM Yalle BCero NpMMEHSIOT aumnmupoBaHne ¢ NOMOLLbHO
YKCYCHOro, (pbTanesoro nnu nMpoMensiMutToBoro aHrmapuaa, n3dbbiTOK KOTOPOro OTTUTPOBbLIBAIOT.
MoXHO ncnonb3oBaTtb xfopaHrnapuabl KUCNOT. ['mapokeu-rpynnbl B dheHonaxMpwu
onpeaeneHnn rmapoKCUNbHbIX FPYMM Yalle BCEero NpUMMEHSIOT aumnmupoBaHne ¢ NOMOLLbIO
YKCYCHOrO, (pbTanesoro nnu nMpoMensiMutToBoro aHrmapuaa, n3dbiTOK KOTOPOro OTTUTPOBbLIBAIOT.
MoXHO ncnonb3oBaTb XfopaHrmapuabl KUCNOT. [Mapokeu-rpynnbl B peHonax 0bbIYHO TUTPYIOT
pacTBopamMn OCHOBaHUM B HEBOAHOM cpeae. PeHosbl nerko 6poMmnpyoTcs U CodeTaroTCs

C COMnsAMY AMa30HKS. MOITOMY (PeHOSbI OTTUTPOBLIBAIOT pacTBopamu Br, nnu conen anasoHus
nnbo NpUNUBAalOT K UccnegyemMomy pactesopy 6pomua-6pomMaTHyo CMeCh, N3bbITOK KOTOPOK
yCTaHaBnMBalT MOAOMETPUYECKM (CM. Takke DarnuHa peakyusl).

YrneBoablYrneBodbl MOXHO onpeaensaTbe OKUCIIEHMEM NepmoagaTtoM HaTpus 1 nocnea.
TUTPOBAHUEM M3ObITKA OKMUCIIUTENSA U obpasyrowmxca Kncnot. PaspaboTaHbl MHOroYncn.
Pa3HOBUOHOCTU 3TOro meTtoaa (cM.. Hanpumep. Mananpada peakuus).



MOXXHO onpenendaTb U CNOoXHble 3@MUPbl KAPOOHOBbLIX KNCNOT. UNnd MAeHTUUKaL il locnegHue
onpenensatT pasHbIMXU MeTogaMu - rpaBuMeTpudeckn (B suae Agl) unn TMTpUMETPUYECKN
(MoQOMETPUSA, KUCITOTHO-OCHOBHOE TUTPOBAHUE). AHANOIMYHO MOXHO ONpeaensTb U CIOXHble
adumpbl KapboHoBbIX KMCNOT. Ana naeHtudpukauum C1-C4-ankokeurpynn obpasyromnecs
ankunuognabl NpespaLlatoT B YETBEPTUYHbIE aMMOHUEBBIE COEM., KOTOPblE aHann3npyroT
MeTo4aMn TOHKOCNOWNHOW NN BYMaXKHOW XpoMaTorpadouni.

OnpeneneHne aNoOKCUrpynn OCHOBAHO Ha MUX peakumn C XJ1I0PUCTLIM BOAOPOAOM ¢ 0bpazoBaHMEM
XITOPrnapuHOB; Mo 3aBepLUeHnn peakumm n3dbiTok HCl oTTUTPOBbLIBAOT PACTBOPOM LLESNOYMN.

[ns onpeneneHuns KapOoHUNbHLIX coel. (anbaerngoB U KETOHOB) Hanb. 4acTo NPUMEHSAIOT
OKCUMMPOBAHUE, T. €. UX NpeBpalleHne B okcnmbl[lna onpegeneHns KapooHUbHbIX Coea.
(anbaernaoB M KETOHOB) HanBb. 4acTo NPUMEHSAIT OKCMMUPOBaHME, T. €. UX NpeBpaLLeHne

B OKCUMbI NpX B3anmopd. C rmapoxnopuaomMm ruapokcun-aMmmnHa; BolAeNUBLLMIACS B pesyrbraTe
peakumn HCl oTTuTpoBbIBalOT pacTBOpoM Lienovn[lng onpegeneHns kKapboHUIbHbIX coea.
(anbaernaoB M KETOHOB) HanB. YacTo NPUMEHSAIT OKCMMUPOBaHME, T. €. UX NpeBpaLLeHne

B OKCUMbI NpX B3anmod. C rmapoxnopuaomMm ruapokcun-aMmmnHa; BolAeNUBLUUIACS B pesyrbraTe
peakunn HCl oTTUTpOBbIBAOT pacTBOPOM LLENOYN (KOHEYHYIO TOUKY TUTPOBAHUS yCTaHaBNnBatoT
C nomMoubto nHankaropalns onpegeneHns KapboHUNbHbIX coeq. (anbAernaoB U KETOHOB) HaMB.
4aCTO NPUMEHSIIOT OKCUMUPOBAHKUE, T. €. UX NPeBpaLLEHNE B OKCMMbI NPU B3anmMmop. C
rMOpoOXNopuaomM rmapokcun-aMmmnHa; Bolgenmneunmncs B pesynerate peakumm HCl oTTuTpoBbIBaOT
PacTBOPOM LLENOYM (KOHEYHYIO TOUKY TUTPOBAHUS yCTaHaBNMBAIOT C MOMOLLLIO MHOMKaATOpa Unm
noTeHunomeTpumyeckmn). CyiectByeT DonbLIOE YACNO MOANGMKALMA ITOMO

mMeToaa. AnbdernasiAnsa onpenenenHns KapboHUNbHbIX coel. (anbgerngoB 1 KETOHOB) Hauo.
4YaCTO NPUMEHSIIOT OKCUMUPOBAHKUE, T. €. UX NPeBpaLLEHNE B OKCMMbI NPU B3anmMo[. C
rMOpoOXNopuaomM rmapokcun-aMmnHa; Bolgenmneunmncs B pesynerate peakumm HCl oTTUTpoBbIBaOT
PacTBOPOM LLENOYM (KOHEYHYIO TOUKY TUTPOBAHUS yCTaHaBNMBAIOT C MOMOLLLIO MHOMKaATOpa Unn
noTeHunomeTpumyeckmn). CyliectByeT DonbLIOE YACNO MOANGIMKALMA ITOMO

MAaTAMRA AMFRLAAriAALI MMOAWLA AANAAAAAdTL TAarvwvya AN haaviiimaia ~ Giaevyacochiarana Na A~ macnan




XVHOHbI BOCCTaHaBNMBaKT xJ10pnaA0MXMHOHLI BoccTaHasnmeatoT xnopugom Ti(lll) nnn
cynbgatom V(I); n3bbITOK BOCCTaHOBUTENS ONpeaensitoT TUTPUMETPUYECKMN.
XNHOHbLI MOXHO ornpeaensaTb Takke MogOMETPUHECKM.

[ns onpeneneHns KapOOHOBLIX KMCMOT U UX COonen Hanb. 4acTo NPUMEHSIOT
KMCITOTHO-OCHOBHOE TUTPOBaHME B HEBOAHbLIX Cpeaax.

[Ona aHannsa Nnpon3BoaHbIX KAPOOHOBBIX KNCNOT pa3paboTaHo DOsbLIOE YMCHo
MeTOo40B. AHrMapuabl Nocne ux rmaponvsa 4o KUCoT TUTPYKT pacTBopamm
lwerno4vyen. B cnyyae aHannsa cMecu KUCIoThl U ee aHrmgpuaa KUCNOTHO-OCHOBHbLIM
TUTPOBAHMEM OMpPeaensoT cyMmmMy o0OUX BELLECTB, a 3aTEM NPOBOAAT peakuuto
aHrmgpuaa ¢ MOpdOSIMHOM NN aHUITMHOM N OTTUTPOBBLIBAIOT BblAENUBLLUMECH
KMCNOTbl. B nocrnegHem criydae MOXHO Takke onpenensaTb n3bbITOK OCHOBaHUA
TuTpoBaHuem pacteopomMm HCI. AHanornyHo onpeaensatoT ranoreHaHrnapuasl Nnn nx
cMecu ¢ kucriotamu. Npu 3ToM BMECTO peakumn ¢ aMmMHaMn 4acTo UCMONb3YOT
B3aMMO[. ranoreHaHrngpuga co CnMpTom C nocneq. pasaensHblM TUTPOBaAHNEM
cB0OD. KapOOHOBOM KUCNOTbI U BblAENUBLLUENCS rafioreHoOBO-A0POAHOW KNCOThI
PacTBOPOM LLEMNOYMN.

OnpepnerneHne cnoXHbelx adnpoB KapbOHOBLIX KUCNOT OCHOBAHO Ha UX rmaponimse
PacTBOPOM LLENOYUN, N3DbITOK KOTOPOWN OTTUTPOBLIBAKOT PACTBOPOM KUCIIOTHI.
Manble Kor-Ba CNoXHbIX 3npoB 0ObIMHO OnNpeaenatT CneKTPOdPOTOMETPUYECKN B
Buae Fe(ll)-conen rmgpokca-mMoBbIX KUCIOT, 00pa3yroLLnXca npm B3ammMos.
CNOXHbIX 3NPOB C NMMAOPOKCUITAMNHOM.



[na onpegeneHna asoTcogepxallmx opr. BeLecTB npeanoxeHo 6onbluoe ymcno metogoB. Coeq., crnocobHble
BOCCTaHaBnMBaTbCs (HUTPO-, HUTPO30-, a30COEeANHEHNS), ONPEAENAOT TUTAHO- NN BaHA4ATOMETPUYECKN:
nobaBnsaT n3bbITOK pacTBopa conunsa onpegeneHns asotTcogepallmx opr. BELWECTB npeanoXxeHo donbLuoe
yncno metogos. Coep., cnocobHble BOCCTaHaABNMBATLCS (HUTPO-, HUTPO30-, a30COEANHEHUS), ONpeaenstoT
TUTaHO- NN BaHagaTomMeTpudeckn: gobasnatoT n3bbiTok pacteopa conu Ti(lll) nnn V(Il) n
HenpopearnpoBasLUNA BOCCTAHOBUTENb OT-TUTPOBbLIBAOT pacteopoM conv Fe(lll).

LLInpokoe npumeHeHne npu onpegeneHnn aMMHOB HaxoauT TUTpoBaHMe pactBopamMu Kncnot (06elvHo HCIO4)
B HEBOAHOW cpede. ATOT METOA YacTo NO3BONAET pasfaenbHO onpeaensaTb Opr. U HEOPT. OCHOBaHUS B CMeCsIX, a
TaKKe Opr. OCHOBAHWNA pa3HOW CUSbl NPU COBMECTHOM NPUCYTCTBUU. AMUHBI MOXHO OnpeaensTh, Kak 1
rMMOPOKCUNPON3BOAHbIE, MO peakumn Ux aumnupoBaHus. [na onpegeneHns nepBuUYHbIX apomMaTny. aMmMHOB
4acTo MCMNONb3YHT TUTPOBaAHME PACTBOPOM B KUCNOKW cpeae, conpoBoxaatolleecs obpasoBaHMem
AnasocoeanHeHusi. AHanorM4yHoe TUTPOBaHME BTOPUYHBIX aMUHOB NPUBOANT K MX N-HUTPO3MPOBaHUIO N TaKKe
npumMeHsieTcs B aHanuse. MNpu MMkpoaHanuae nepBuUYHbIX apomMaTud. amMHOB obpasoBaBLUMeCH
AnasocoeanHeHns o0bl4YHO NogBepratT COMETAHUIO C COOTBETCTBYIOLMMN a30COCTaBNAOLWNMN N ONpeaenstoT
obpasoBaBLUNNCA KpacUTENb CNEKTPOGOTOMETPUYECKN. B criydae aHanmsa cmecen nepBmMYHbIX, BTOPUYHbIX U
TPETUYHBIX aMUHOB Yalle BCero NpuMMeHsoT TutposaHne pactsopom HCIO4 B HeBOAHOM cpeae UCXO4HON
cMecKn (TUTPYIOTCS BCE aMUHbI), CMECU MOCSe aueTUNMPOBaHNSA YKCYCHbIM aHrMAPUO0OM (TUTPYIOTCS TOSbKO
TPETUYHbIE aMWHbI) U CMecK nocne obpaboTkM aueTunaueToHOM UK canuuMnoBbiM anbaerngom (TuTpyercs
CyMMa BTOPUYHbIX U TPETUYHBIX aMUHOB).

[na onpeneneHna conen apunanasoHnsa pacTBOPOM aHanM3npyemMoro BeLwecTBa TUTPYHOT HaBECKM
asococTasnswowen (3-metun-1-gpeHnn-5-nupasonoHa, , M-peHuneHgnaMmmHa n gp.) unn npnbasnsaoT K
aHann3npyemomy pacTBOpPY pacTBOpP a3ococTaBrnstowen, N3bbITOK KOTOPOM OTTUTPOBBLIBAKOT PACTBOPOM
NaNO?2 B kncnou cpege. B crnydyae aHanusa gMasocoeanHeHin BO3MOXHO Takke NpMMEHEHNE ra3oMeTpuy.
aHanmsa, OCHOBaHHOIO Ha pasnoXeHuu nccnegyemoro coeq. ¢ BolaeneHnem N2, o6bem KoToporo n3mepsitoT.
NHorga, Kak 1 B criydyae aHanusa aMuHOB, AMa30CcoeqMHEHNS onpeaensioT no peakumMm codeTaHns ¢ nocnes.
crnekTpodhoToMeTpuY. onpegeneHmem obpasoBaBLLErOCS KpacuTens.

mapasnHbl U TUOMbI OBLIYHO OTTUTPOBLIBAKOT MOAOMETPUYECKU. B criydae TMOMOB MOXHO MCMNONb30BaTh Takxke
B3aMmop. Ux ¢ consamm cepebpa unm KUCIOTHO-OCHOBHOE TuTpoBaHue. Opr. cynbduabl OKACTISAT Bpomua-
BpomaTHOM CMecChbio, U3BbITOK KOTOPOW OnpeaensalT TUTPUMETPUYECKMN.



Mpu wnccnengoBaHMM HEW3BECTHOTO BeLlecTBa Mpexae Bcero Heobxogumo
onpedennTb arperatHoe COCTOsIHMEe BellecTBa, ero LBeT M 3anax. OTU AaHHble
MOMOryT caenaTb npeaBapuTeribHble BbIBOAbLlI O COCTaBe aHanM3npyemMoro BeLlecTsa
N obrieryat ganbHenwmne nccnegoBaHus.

1. lNpenBaputenbHble NCNbITAHUA:

1.1. BHewHuin Bug (arperatHoe COCTOSIHME, LIBET, 3anax)

1.2. OTHOLWIEHKME K HarpeBaHuUto

1.3. PactBOopumocTs (B Boae, achupe, pasbaBrneHHOM pacTBoOpe coabl U LWEeNo4yn)
2. i gpeHTudurkaumns pyHKUNOHaNbLHbIX rpynm.

3. OnpeneneHne puUsnyecknx KOHCTaHT (TeMmnepartypa nnaesneHus, Temneparypa
KMNEHWUS1, NoKasaTesib NPenomMreHms).

OTHOLWEeHMe K HarpeBaHUIO

Cnegywowm atan B aHanuMse cocTaBa OpPraHM4YecKoro coefuHEeHUs COCTOUT B
CKUraHMn BelwecTBa B nnameHn ropenku. Kontswee nnams Habniogaetcs npu
CropaHun BbICOKOMOJSIEKYNAPHONO WKW apomMartuyeckoro yrrnesogopogda. Ecnu
BELLEeCTBO roput 6e3 octaTka, 3T0 O3Ha4aeT, YTO B HEM He COLEPXUTCA MeTarnna.
[Mpu cxxmraHnm yrneBogoB YYBCTBYETCA 3anax X>KeHoro caxapa.



PacTtBopnmocCTb

OnpeneneHne pacTBOPUMOCTM BELLLIECTBA B BOAE U Pa3NUYHbIX HEBOAHbIX
pacTBOpUTENAX NOMOXET cAenartb 3aKfitodeHne 0 TOM, K KaKOMy Kriaccy
OpraHU4ecKux coeguHeHnn OTHOCUTCA daHHOe BellecTBo. [1o pasnmuyHon
pPacTBOPMMOCTU BeLlecTBa B Boae 1 adompe opraHn4eckmue CoeguHeHns MoryT
ObITb pa3gerneHbl Ha 4 OCHOBHbIE IPyMMbl:

a) pacmeopumbie 8 eode U aghupe:

HU3LWIKE anudaTnyeckme CcnUpTbl, anbaernabl U KETOHbI, HU3LLINE N cpeaHne
KapbOHOBbIE KNCIOThI, anndaTtniyeckme aMmmHbl, MHOroaTOMHbIE DEHONMHI,
aMunHopeHonbI.

6) HepacmeopumMbie HU 8 800e, HU 8 3ghupe:

anndaTtnyeckme n apomMaTnyeckme yrnesogopoabl, BbICLUME aMUHbI U
cynbdamMmunabl, CynbgaHunosasa Kicrora.

8) pacmeopumMbie 8 eo0de, HO HepacmeopumMsbie 8 aghupe:

MHOroaTOMHbIE CMNPTbI, MHOFTOOCHOBHbLIE KUCIOTbl, KAPOOHOBLIE OKCUKUCIOTHI,
anndaTnyeckme aMmMHOKUCNOTbI, CyNb(POKUCNOTbI, COMN, YrreBoabl.

2) Hepacmeopumbie 8 800e, HO pacmeopumMbie 8 3aghupe:

yrnesogopoabl, cnupTbl (C5 n bornee), BbicMe anbaernibl N KETOHbI, BbICLLME U
cpegHne kapboHOBbIE KNCMOThLI, aHrnMapuabl KUCAOT, rafioreHNpPon3BoaHbIE
yrneBogopoaoB, NPOCTLIE N CIIOXHblEe 3dupbl, PEHOSbI, BbICLUME aMUHbI,
HUTPOCOEANHEHMS.



UcnbimaHue pacmeopumocmu 8 pazbaesrnieHHoMm pacmeope NaOH (6%) unu
NaHCO, (5%):

1) KapOOHOBbLIE KNCNOTbI U HEKOTOPLIE KUC/Ible heHonbl (HUTPodeHosbI)
pacTBOPUMbI B 060MX YKa3aHHbIX pacTBopax. Kpome Toro, npn gencramm
pa3baBneHHoro pacteopa bukapboHaTta HaTpusa Ha KapOOHOBbLIE KUCOTHI
Habnoaaetca BbiaeneHne CO2.

2) doeHonbl, NepBUYHbIE N BTOPUYHbIE anndaTnyeckme HUTPOCOEANHEHNS]
pacTtBopuMbl ToNbko B pactBope NaOH (Ho He NaHCO3). deHonbl pacTBOpsOTCA B
pa3baBrneHHOM pacTBOpe €4Koro HaTpa BcreacTeme obpasoBaHUsa pacTBOPMMbIX B
Boae deHonaToB. [Npu nogkmcneHnm peHonbl BblAENSTCS BHOBb.

3) CcNUPTbI CO LLENOYbLID HE pearnpyroT, 1 NO3ITOMY HEpPACTBOPMMbIE B BOAE CNMPTLI
HEe PacTBOPSAIOTCA U B LLEMNOYMN.

[Mpu HarpeBaHMK BOOHOro pactBopa aHanusnpyemoro sewectsa ¢ 10-20%
pactBopoM NaOH B crnyyae anbgernaos, CNMPTOB N BOCCTaHaBNMBAKOLLNX caxapoB
NOSIBNSIETCS XKENTOEe OKpaluMBaHME, a MHOFOaTOMHbIE dEHONMNbI Jat0T KOPUYHEBO-
YepHble pacTBOpbLI.



JNekuma 10

MNMpepenbHble yrneBoaopoAabl MOXHO OTNINYNTL OT APYrMX KIacCoB OpraHM4ecKnx
COEANHEHWUI MO NX Marnon peakLuNoHHOM CNOCOBHOCTM MO OTHOLLIEHNIO K BOMbLUNHCTBY
ynotpebnsembix B nabopatopun peaktnBoB. VX naeHTndukaumo NpoBoasAT Ha OCHOBaHU
bU3NYECKMX KOHCTAHT (T. KUN., T. NI1., NoKa3aTenb NPenoMneHus).

HenpepenbHble yrneBoaopoAbl 3TUNEHOBOIo paaa nMmetloT kpaTtHyto C=C cBa3b,
KoTopas obHapy>XMBaETCs MO XapaKTepHOM peakuumn rnpucoeduHeHus bpoma.

HenpeaenbHble yrneBoaopoAbl aueTUNeHoBoro paga nvetot kpatHyto C=C cBA3b 1 No
CBOMCTBaM BSIM3KM K COEANHEHNAM C ABOMHOW CBA3bI0. [103TOMY AN UX oBHapyXeHus
NPUrogHbl Te XXe peakuum NnpucoegmuHeHns dpomMa 1 oKUCIIEHNA NepmMaHraHaTa Kanus,
KOTOpble, NPOTEeKalT C MeHbLUen CKOpOoCTbi. OAgHaKo aToMbl BO4OpOAa Y aLeTurieHa u ero
MOHOAasK13amMelLleHHbIX NPON3BOAHbLIX, MOTYT JIErKO 3aMeLlaTbCa Ha MeTansbl C
obpa3oBaHNEM OKpaLLEHHbIX aueTUIeHNoB.

ApomaTtuyeckue yrnesogopoabil

[laHHble coegnHeHUa cogepXxaT apomartundeckoe Aapo. Ons HUX xapakTepHo nosiBreHne
KpaCHO-KOPUYHEBOIO OKpaLUMBaHUS NpU nNpoBeaeHnn «popmManmHoBou peakunmy». Ytobol
OTNNYUTb apoMaTUYeCKMe yrrneBoaopoabl OT anndaTtuyecknx, MOXHO NCMNOSb30BaTb pPeakuuto
ankunmpoBaHusi apeHoB xrnopoopmom B npucyTcTeumn AlCI,. HuTpoBaHue apomatmyeckoro
COeMHEHNSA CONPOBOXOAETCH BblNageHneM ocajka unu obpasoBaHMeM HeEpPaACTBOPUMOTO B
BOAEe macna.



1) Peaxyus npucoeounenuss o6poma. CoeAuHEHUs, COAEpKAIIUE ABONHYIO CBSI3b, MPUCOECAUHSIOT
opom. Ilo Mepe nmpubaBieHuss OpomMa MPOUCXOAUT OBICTpOe obOeclBeYMBaHUE pacTBopa. OaHAKO,
HEKOTOpble anu(paTudecKue YIJIeBOAOPOAbl, HMMEIOIIME TPETUYHBIM aToM yIjiepojaa, MOpHu
MOBBIIIICHHOW TEMIIEpaType JIETKO BCTYNAKT ¢ OpoMoM B peaknuio 3amenieHus. [lpu aedcTBum
Opoma Ha apoMaTHUYeCKHE aMUHBI U (DEHOJIBI TAKXKE UJIET peakilus 3aMelieHus. Peakiys 3amelieHus,
KaK M peakIys IPUCOCINHEHMS, IPOTEeKaeT ¢ 00ecCIBEUMBaHUEM OpoMa.

2) Peaxyus c nepmaneanamom xkanus (peaxyusi Baenepa). KauecTBEeHHOM peakiivei Ha HaIW4YKe
KpaTHOM CBSI3M SIBJISIETCS PEAKIIMS C pACTBOPOM I€pMaHTraHara Kajiusi. beiIcTpoe nCue3HOBEHUE
dbuoneroBoro okpamuBanusi KMnO4 ¢ 0o1HOBpEMEHHBIM BbITIaJICHUEM OypOro XJIOMbEBUIHOTO OCAIKa
MnO2 yka3bpIBaeT Ha MPUCYTCTBUE COCAUHEHUS C IBOMHON CBA3BIO.

3). AToMBI BOJIOPO/Ia y alleTUJICHA U €0 MOHOAJIKUI3aMEIIEHHBIX MTPOU3BOIHBIX, B OTJIMYHE OT
ATUJICHOBBIX YIJIEBOAOPOAOB, MOTYT JIETKO 3aMEIIaThCs Ha METAJUIBI ¢ 00pa30BaHUEM OKPAIICHHBIX

alleTHIICHUIOB 2 RCmaCH + Cu,Cl,=" 2 RCmm'Cy + IJHC]
KonageHcaipa ¢peHona ¢ fopMambIerigom
—_—
4). Dopmanurosas peakyusi. ; _%'azﬂ" el P i
[Ipu no6asnenuu k 98 %-it cepHoi 5 ? ——h @
kuciore 10 %-ro pacTBOpa (bOpMaJII/IHa u Ana dpexona peaxunal - snexTpodunsHoe samemenue (Sg),

ANA GOPMANBRETHAA - HYKNeODHNBHOE NpHcOoeAHHeHHe (A ).

apeHa HaOII0AaeTCsl IPKO-KPacHOe
okpamvBaHue. [Ipu oTCyTCTBUY apeHOB

OH Rt OH OH OH
. CH,IOH Hi- §- CH
CMECh OCTaeTCst OECIIBETHOM MIIH ClIeTKA IL. ©/ \@ < @/ \@

KCIITCCT. IIL Iv.
OH OH OH OH
CH CH.=0 CHy L. _-CH0H <O>-0H
2

H TaK JAaJee ...




5). AnkunupogaHue Xxs10pogopMoM 8 npucymcmeuu xsopuda anromMuHus YTobbl
OTNIMYNTL  apoMaTuUyeckue  yrneeBodopodbl OT  annudaTtUYecKMx,  MOXHO
MCNONb30BaTb Peakuuio ankunMpoBaHMSA apeHoB XIopogopMoM B MPUCYTCTBUU
AICl,. 3Ta peakuus conpoBoxaaeTcsi 00pasoBaHNEM OKpaLleHHbIX NPOAYKTOB.

AlC]
3 CgH, + CHCl, —— (CgHs);CH + 3 HCI

5 CgHg + 2 CHCly === (C5Hs)3CC1 + (CsHs): CH; + 5 HCL
(CsHz)3 CCL+ AlCT, —= [(C3Hs):CTAICLS

OFPAIMTEHHAT
FOMILTENCHAR COIIb

Tak npw B3ammopencteum beHsona c¢ xrnopodopmom B npucytctaum AlCI,, kpome
OCHOBHOro 6ecuBeTHOro npoaykra peakuum — TpudeHunmeTtaHa, obpasyetcs
TaKke OKpalleHHasi KOMMeKCcHas Cosib TpMdpeHunxnopmMeTaHa:



HutpocoegnHeHus

KauyecTBeHHbIE peakunn HUTPOCOEANHEHNN OCHOBAHbI HA Pa3fIMYHOM OTHOLLEHUMN
NepPBUYHbIX, BTOPUYHBIX U TPETUYHbBIX HUTPOCOEAUHEHNIN K a30TUCTON KUCNOTE UIN
Ha CNOCOBHOCTU NEPBUYHBIX N BTOPUYHBIX HUTPOCOEANHEHU 0Opa30BbIBaTb aLm-
doopmy.

1) detcmeue azomucmou Kucriomsl SIBASETCA XapakTepHOW Ka4eCTBEHHOM
peakumen Ha NePBUYHbLIE U BTOPUYHbLIE HUTPOCOEANHEHUS].

[NepsuyHbie anugamuyeckue HUMpPOCcoeOUHeHUS OatT C a30TUCTON KNCMOTOM
HUTPOMNOBbLIE KNCIOTbI, COSMN KOTOPbIX OKpaLUEHbl B KPOBaABO-KPaCHbIN LIBET:

RCH,;NO; + HONO === R(NO,)C=NOH

BmopuyHbie anughamudyeckue HUMpocoeoOUHEeHUs
obpasyeT ¢ HNO, HUTPO3OHWUTPOCOEANHEHUS!, OKPALLEHHbIE B CUHWUI LIBET:

R,CHNO; + HONO — R,C(NO,)NO + H,0

TpemuyHblie anugamuyeckue HUMPOCOEeOUHEHUS C a30TUCTON KUCNOTOW He
pearnpytor.



2) Peakyusi auu-HumpocoeOuHeHuu ¢ xropudom xenesa (1)

[lepBUYHbIE N BTOPUYHbIE annudaTtnyeckme HATPOCOEANHEHUS NPU BCTPAXUBAHUN C
KOHLEHTPUPOBaHHbLIM PaCcTBOPOM €4KOro Hatpa npu oxnaxaeHun rnpespaLlaroTcs B
HaTpueBble conn aun-popmMbl HATPOCOEONHEHWUN.

a =
& )] ® O ™ & 0O @&
) ) o NaOH . - !
RCH,N =——— RCH=N _— = N:

3) BoccmaHoerneHue HUmpocoeoduHeHUU

B peakuuto BOCCTaHOBIIEHNS BCTYNAKOT BCE HATPOCOEANHEHUS.
AnundaTtnyeckne HUTPOCOEeaMHEHUS NPOSIBNAIOT OCHOBHbIE CBOMCTBA, KOTOpbIE
MOXXHO OBHaPYXXUTb MO U3MEHEHUIO LiBETA NAKMYCOBOW DyMaKku (CUHUIA LIBET).

H
R—NO, —» R—NH,

ApoMaTUYECKNX HUTPOCOEANHEHUI OOHapPYKMBAKOT MNOCIE BOCCTAHOBMNEHNS UX B
aMMHbI NPY NOMOLLM peakLMii XxapakTepHbIX A8 aMUHONPOW3BOAHbLIX (Hanpuvep,
ONa3oTUPOBaHMNE - a30CodeTaHne), KoTopble ByayT paccMOTpeHbI Aarnee.

4) ObHapyxeHUe apomMamu4yecKkux HUmMmpocoeouHeHuU
HarpeBatloT Ao kmneHust cmecb deHona, Boabl U KOH; nocne npubasnenus
apoMaTU4eCcKoro HUTPOCOEAMHEHUSA MOSIBNSIETCA KOPUYHEBO-KPACHas OKpacka.



AMUWHBI
AMUHbI — OpraHMYeECKMEe OCHOBAHUA, aMWHbl XUPHOrO psga WMEKT OCHOBHYIO
peakuuo Ha nakmyc. o4t Bce aMWHbl 0Dpa3yltoT CONuU C KUcrnotamm, 0CobeHHO
PEKOMEHOYETCS Nnony4vaTb UX B Crlydae TPETUYHbLIX aMUHOB. [10-pa3HOMY OTHOCSTCS
NepBUYHbIE, BTOPUYHbLIE N TPETUYHbLIE anudaTnyeckne n apomaTnyeckne ammnHbl K
aszotucton kumcnote. C  auunupyrolMMuM  peareHTamm amMuHbl  0DpasytoT
KpucTannmyeckmue npoaykrbl.

1) Obpa3sosaHue coneu. iccnegyemyto npoby obpabaTkbiBatoT pazdbasneHHon HCI. Ecnu npu
9TOM BELLECTBO, HE pacTBOPUMOE B BOAe, NEpENOET B pacTBOp, TO B uccnegyemon npobe
NPUCYTCTBYET aMWUH. @ ©

RNH> + HCI [RINH3] C1

2) Peakyusi ¢ asomucmou Kucriomou
lNepsuyHbie anugamuyeckue aMuHbI NPU OENCTBUM a30TUCTON KMCNOTbI BbIAENAOT a30T
(Npoba He BnonHe HagexHa, T.k. HNO, pasnaraetcsa ¢ obpasosaHnem NO u NO,).

RNH, + HNO;, — ROH + N, + H,0

[lepsu4HbIe apomamuyecKue aMuHbl NPN OENCTBUN HNO2 OaloT COSn AnasoHUs, KOTopble B
pacTBOpe coYyeTarTCcH ¢ 2-HadoTosioM. [osiBNeHneE opaHXXeBOro UM opaHXXeBo-KpaCHOro
OoKpaluMBaHMA LOKa3biBaEeT NPUCYTCTBME apOMaTUYECKOro ammHa:

. i HCl o .
ArNH, + HONO [Ar- NemN]C1 + 2 H,O

= _.a"f
' NaOH
‘—11‘:\;:(1 + : = J
' DH U:\a

ArN=N




Bmopuqu/e anuqbamuquKue u apomamu4decKue amMuHbl C a30TUCTOWM KNCIOTOW AatoT

HUTPO30aMUWHbI:
R,NH + HON=0 = R,N-N=0 + H,O

B xone peakunn BblgendeTtcd HUTpPpo30aMnH B BUae TeMHOIo Macria B BEpPXHEM CJ1oe

TpemuyHbie XupHo-apomMamuyeckue aMuHb! Npun 0bpaboTke azoTUCTOM KMCNOTOM 0bpasytoT
C-HUTPO30COEANHEHUS:

R R
\—Q + HNO, ;\‘-@-3‘:0 + H,0
R R

[Mpn B3anmogencTemmn ¢ a3oTUCTOMN KUCNOTOW NPOUCXOAUT OKpalUMBaHUE pacTBoOpa B XesTo-
Oypbin uBeT. Npu gobasneHn 5% pacTBopa kapboHaTa HaTpusa HabnogaeTcsl NosIBIieHNe
3eneHon oKpacku. 3aTem NpunueaoT adup N BCTPSXMBAKOT. SPUPHLIA CNON OKpalLMBaETCA B
N3yMpYyaHO-3€emNeHbIn LBET.

lNonHocmbro anughamuyeckue U rnosTHOCMbO apomMamu4deckue mpemu4Hblie aMuHbl He
pearnpyrot ¢ a3oTUCTON KNCNOTOWN.

3) UsoHuUmpusnbHas peakyus (Ha NnepBUYHbIE aMUHbI).
[Mpn B3anMogencTemm ¢ XSIOpodPopPMOM U LLESNOYLH0 OHU 00pasyoT N3OHUTPUSILI:

RNH, + CHCl; + 3 KOH— RNma (C + 3 H,O + 3 HC1

4) Peakuyusi Ha mpemud4Hble aMuHbl

Kannto pactBopa NMMOHHOM KUCNoTbl (2 r nuMoHHOW Kucrnotbl B 100 Mn yKCYCHOro
aHrMgpvaa) cMelmBalrT C KpUCTarsIMkOM UMW Kannew BelwlectBa. HarpesaloT cmecb Ha
Kundawen soasHon OaHe. Npy HannuMm TPETUYHOrO aMmHa BO3HUKAET MyprnypHO-KpacHas
oKpacka.



M'mapokcuncoaepxawme coeauHeHUs

K rugpokcuncogepxalmm COeONHEHUSIM OTHOCATCA anudaTtnyeckue CcnupThl,
doeHonbl, HapTOMNbI N APYrue COeaNHEHUS.

1) Obpa3osaHue arKo2o1samos u gheHosIsmoas.

CnmpTbl U deHonbl [OBOMbHO IEerko B3auMOOEWCTBYIOT C METanfM4yeckum HaTpuem c
BblAeNneHnem Bogopoaa U obpasoBaHNEM ankoronsitoB U eHONsAToB.

ROH + Na — 3 RONa + H,

H'
2) lNonyyeHue crioxHo20 3ghupa CH,CO0H+ ROH =—7% (H,({0)OR+H;0

[10 OKOHYaHUM B3aMMOLENCTBUS peakuNoHHY0 Maccy pasbasnstoT Bogon. [pn atom
CITOXKHbIN 3oup BCMIbIBAET B BEPXHEM CJIO€.

3) lpoba Jlykaca no3BoOSSET OTNUYUTDL NEePBUYHbIE, BTOPUYHbIE U TPETUYHbIE CNNPTLI MO
pasnM4HON NOABWXHOCTM OKCUTpYMnbl B peakuum cnupToB ¢ pacteopom ZnCl, B
KOHUEHTPUPOBaAHHOW CcosnisiHoM kncnoTte. KoHueHTpmMpoBaHHasa conaHasa KMcroTa npu
B3aMMOAENCTBUM CO cnnpTaMm cnocobHa 3ameLlaTtb rmapoKCUrbHY rpynny ¢ obpasoBaHneEM

HEPaCTBOPUMbIX B BOAE XJTOPUCTbIX aJTIKUJT1OB: ZncCl

ROH + HCl — RC1+H,0

B 3aBMCMMOCTN OT CTPOEHUS CrMpTa aTa peakuusi NpoTeKkaeT C pasfiMyHOM CKOPOCTLHO.
TpeTnyHble CNUPTbl B3aMMOLAEWUCTBYIOT C 3TUM pPeakTUBOM C 60MbLLIOW CKOPOCTLIO, AaBast
HepacTBOPUMbIE ranoreHasnkusbl;

nepBUYHbIE CNNPTLI pearnpyoT TOMbKO NPU NPOLAOIMKNTENTbHOM HarpeBaHUM UN CTOSIHUN,
BTOPUYHbIE 3aHMMAIOT NMPOMEXYTOYHOE MOSIOXKEHNE.



4) Peakuus [eHuxe (Ha mpemud4Hblie criupmasl). TpeTUYHbIE CMNPTLI NErko
aerngpaTupyoTcsa KOHUEHTPUPOBAHHOM cepHON kucnoton. Obpasyromnecs npu
9TOM oneduHbl 4at0T XeNTble UM KpacHble 0CagKku C MoHaMu PTyTu.

HyC

'\ - H,C He

HZSGd xeED E \ﬁ-h.,‘ Hg‘:.'ﬂq . =, .
s  m— 5 T . ¥ r .
. c==cH, - cmauang, $04)z

H,C
HiC

5) Peakuus ¢ XxpomMogoUl cMeCb NCMNOSb3YEeTCA AN pacrno3HaBaHUs NepPBUYHLIX,
BTOPUYHBLIX N TPETUYHbBIX CNUPTOB.

[MepBUYHbIE CMINPTLI OKUCASOTCA XPOMOBOM KNCITOTON A0 anbaerngos,
BTOPUYHbLIE 1O KETOHOB, MPU 3TOM LBET CMECU U3MEHSAETCSH OT OpaH)XeBOro Ao
3eMeHoro.

TpeTnyHble CNUPTbI XPOMOBOW KNCITOTOW HE OKUCIIAKOTCH, HO Aal0T 3doumpbl
XPOMOBOM KUCNOThbI, OKPALLUEHHbIE B XESTbIN UM BUHHO-KPACHbIN LBET.

6) Peakyusi Ha MHO20amoMHbIe criupmabi ¢ 2udpokcuoom meou (I)

CBeXenpuroToBreHHbIN pacTBOpP

rmgpokcuaa meam (1) npm H.

B3aMMOZENCTBUN C T'H*’OH s e
MHOroaToOMHbIMW CrMpTamMmu 2CHOH + Cu(OH) — o™ l&o;};‘ "“'o?H
0OpasyroT KOMMMEKCHbIE COMnun l(;HZOH ) CH,0H HOCH,

TEMHO-CUHETIO LBETAa.



PEAKLIM, XAPAKTEPHbBIE 14 PEHOJIOB

7) Peakuyusi ¢ pacmeopom xriopuda xerne3sa (1)

BonbLwnHCTBO dheHonoB ¢ xnopuaom xenesa (lll) obpasytoT MHTEHCUBHO OKpaLUEHHbIE
KOMMJSiekCcHble conun. [Ins oOHoamoMHbIX ¢heHOs108 0ObIYHO nosiBNseTca puoneToBas
oKpacka; anst dsyxamoMHbIx ¢heHOr108 NOSBISIETCS 3ereHas, YepHo-hunonetToBas u
Xernrtaga okpacka B cnyvae nmpokarexuHa, pesopumHa n rtapoxmHoOHa COOTBETCTBEHHO.

ArOH + Fe(l; == ArOFeCl. - HC1

8) Peakuus npucoeduHeHuUs1 bpoma
[Npn npnbaeneHnmn «6pomMHoON BoAbI» K BOAHOM \

pv np P A AHOMY OH + 3 Br, Br— OH + 3 HBr
pacTBopy doeHosia HabntogaeTcs nc4e3HOBEHME ,
OKpacku bpoma BcrneacTBme NpoTeKaHus -
peakumn 3amMmeLLeHUs:

Br
[Mpun gencTtenn n3dbiTka OPOMHON BOAbI TPMOPOMdEeHOon
pv A P A ppvcb B-/_B*OH Bh—»
OKUCNSIETCS Aanee 40 OKpaLUEHHOro B XenTbIv LBET \_\ .
npoaykrta — 2,4,4,6-teTpabpomMuuknorekcagneHoHa: Br

9) Peakuusi ¢ asomucmou Kucriomou

BonblWMHCTBO OEHOMNOB, HE NMEKLLUX 3aMeCcTUTENEN B rnapa-nosioxXeHnn, B3anMogencTBYHOT C
a30TMUCTON KMCIOTOW ¢ 06pasoBaHNEM M1-HUTPO30(EHONOB, KOTOPLIE B NPUCYTCTBUN
KOHLLEHTPUPOBAHHOW CEPHON KNCNOTbl KOHAEHCUPYIOTCA C N3DbITKOM doeHosa n obpasytoT
MHTEHCMBHO OKpalleHHble NPOoAYKTbl peakumn. PeHon KoHAeHCUpyeTcsa ¢ HUTPO30dhEeHOTOM U
[aeT oKpalleHHoe coeanHeHne — NHOodeHon: Ho—é_} © oo HO_{\;\__\ I D=,«—~>_WH

R—f

f—DH

01 =N—0H T .-‘;" p



PEAKLIMA, XAPAKTEPHbIE OJ1A HA®TOJIOB

10) ObpaszoeaHue Haghmosisamoas
HadpTonbl noxo pacTtBopuMbl B BoAe, 3aTO PaCTBOPAIOTCA B
pacTBOpe LLENOYM, NPOSABIIAA KUCIOTHbIE CBOUCTBA.

11) Peakuus ¢ pacmeopom xriopuda xerne3sa (1)

B npobunpky nomMmewiatoT HECKOSTbKO KpUcTarnnoB HadTosa, BHOCAT 1 M
aTunosoro cnupta u 1-2 kannm 1%-Horo pacteopa xnopuga xenesa (lll). B
peakuyMoOHHOW CMeCH, coaepallen a-HadpTton, obpasyeTtca moneTosoe
OKpawlMBaHue, a 3aTeM BbiNnagatoT Xornbs TEMHO-(ONONETOBOrO LBETA.

B npobupke ¢ R-HadToNoM pasBmMBaeTCA XeNTo-3eNneHoe okpalunBaHue u

BbinagaeT 6enbin ocagok.

12) OkucnieHue
B npobupKy nomMeLlatoT HECKOSTbKO KpUCTanoB UccrenyemMoro BeLlecTsa

n podaenstot 0.5 mn ataHona. K nony4eHHOMY CnMpTOBOMY pacTBOpY
npunueatoT 0.5 mn 5%-Horo pacTeBopa kapboHaTa HaTpua U
nepemMeLwunBatoT. 3atemM B NPpobMpPKY NOCTENEHHO A0DABNSAT pacTBOpP
nepmaHraHarta kanua. duoneTtoBas okpacka uc4esaeT, U BblnagaeT

ocagok okcuaa mapradua (V).



Kap6oHunbHbIe coeanHEeHUNA

KayecTBeHHble  peakumn  KapbOHUMbHbIX  COeAMHEHUWM  CBS3aHbl C WX
CNOCOBHOCTLIO BCTYNaTb B pasfindHble peakuum 3aMeleHus U npucoeanHeHns.
Anbaernabl U KeTOHbl BeayT cebs B 3TUX peakuudax MnodvTu oauHakoso. B
HEKOTOPbIX Cry4vasix, CYLIeCTBYET, OOHAKO, pasfiniMe B CKOPOCTU MNpOTEKaAHUA
peakumi.

PEAKLINN, OBLUWE ONA ANTBAETMAOOB 1 KETOHOB

1) Peakuus ¢ 2,4-OuHumpogbeHurnaudpa3uHoM UCNonb3yeTcs Ans naeHtTndpukaumnm
anbOerngoB U KETOHOB U UX KONUYECTBEHHOIO aHanun3aa. lNosiBreHne XXenToro Unmn KpacHoro
ocafika yKasblBaeT Ha NpUCyTCTBME KapObOHMMbHOM rpynnbl.

R\ R\
/C:O + H,N-NH NO; — P C:_\'_.\'H-Q.\.O: -+ Hlo
R’ R'

.\.02 .\.01

R, R' =H, aaxna, apaa

cnbiTyemoe BeWweCcTBO UK ero CNMPTOBOW pacTBOp, B3ATbIN B HEOOSbLLOM KONMYECTBE,
BCTPSIXMBAIOT C AMHUTPOdEHUTTNAPA3NHOM, pacTBopsoT B KOHU,. HCI 1 pa3baBnsatoT BOAOMN.
[To HeoBXxoaAMMOCTHM pacTBOP oxnaxaarT unn, HaobopoT, HarpeBaloT. HabntoaatoT BelAeneHne
XKenToro unm kpacHoro ocagka. Ocagok oTMNLTPOBbLIBAKOT, MPOMbIBAOT BOAOW, BbICYLUMBAIOT
NPV KOMHATHOM TeMnepartype, onpeaenatoT T.Mf. U CPaBHUBAIOT €€ C TabnuyHbIMM JaHHBLIMU.



2) Peakuyusi ¢ Humporpyccudom Hampusi

B peakuuto ¢ Hutponpyccuaom Hatpust (Na,[Fe(CN).(NO)]) BcTynatot Bce
anbAernabl U KeToHbl, umerowme psgom ¢ kapooHunom rpynny CH nnn CH2. Tpu
9TOM pacTBOp OKpaluMBaeTCH B KpacHbIM UBeT. OKkpawurBaHus He HabnogaeTcs,
ecrnn y kapboHuna ctonT Ar, a Takke B criydyae oopmanbaermaa.

3) Peakuyus ¢ audpokcurnamMuHom
[Mpn gencrTeum rmapoxnopuaa rmapokcunaMmmHa Ha kKapoboHUNbHOE coeauHEHNE
obpasyetca okcum n Belgensetcs HCI:

E,C=0+ NH,OH-H(C] == R, C=NOH + H, + HCI]

N3meHeHne pH cpeabl MOXXHO OOHaPYXUTb NO M3MEHEHUIO OKPACKN MHOMKATOpPA,
Hanpumep, MeTUNOBOro0 OPaHXeBoro.

[TosiBNieHME pO30BOM OKPACKM Ha XONo4y WUnn rnpu HarpeBaHMN yKasblBaeT Ha
npucyTcTBue KapboHUNbHOro coeanHeHusi. Ho Hy>kHO NOMHUTL, YTO peakums
MeXxay KapboHUNbHBIM COeAMHEHMEM U TMOPOKCUNaMmMHoM obpatnuma, u
NoaTOMYy creayeTt 3aboTUTbLCHA O TOM, YTOObI OKCMMbI MO BO3MOXXHOCTU He
NPUXO4NIIN B COMNPUKOCHOBEHNE C CUNbHOKUCITIOTHLIMU pacTBOpaMu, NMHaye
OKCUM MOXET rnepenTtn obpaTHO B nepBoHa4vasribHOe COCTOAHME.



PEAKLIMN, XAPAKTEPHBbIE TOJIbKO OJTA ANIbOEMAO0B

4) Peakuusi ¢ gpykcuHcepHUcmou Kucromou

BoaHbIn pacTtBop doyKCuHCEpHUCTOM K-Thl (peaktms Wndodpa) cnyxnt anga
KadeCTBEHHOro obHapyxeHua anbaerngos. [pu gobasneHnn K pacTBopy rnapa-
doykcmnHa BogHoro pacrtesopa okcuga cepsbl (1V) unu nponyckaHnm razaoodbpasHoro
SO, obpasyeTtcs hykCMHCEpHUCTas KUCNOTa, He MMetoLas okpacku. 3ta
kncnota ¢ anbgerngamm RCHO obpasyeT XMHOMOHLIN KpacuTenb ManmMHOBOIO
LBeTa.

I'I’H; 1-51 “0.H I-I_"-. S0;-CH(OHIR
i) o i “]
HN={ }—I =%, BN E —H— H\mﬁ—l
L ] [;%,,ﬂ L ]
'\_Hx HN-50.H H_"\ “0,—CH(OH)R

HekoTopble KETOHbI M HEHACHILLEHHbIE COEAUHEHUSA BbI3bIBAKOT YAaCTUYHOE
BOCCTaHOBJIEHME NepBOHaYyaribHON OKpacku pyKCuHa, NO3TOMY BO3HUKHOBEHME
criabon po30BOM OKpaCKM HE cHMTAETCs NONOXUTENbLHOW peakumnen. He aatot
OKpacKu HEKOTOPbIEe apoMaTUYeCcKne okcuanbgeruabl U rnmokcansb.



5) Peakuus ¢ ¢gbeniuH2o80U XXUOKOCMbIO

Anbaerngbl — CUNbHblE BOCCTAHOBUTENW, BOCCTaHABNUBAKOT coeanHeHns mean (1) oo megm
(I), camu Npu 3TOM OKMUCNAKTCA 4O COOTBETCTBYHOLLNX KAPOOHOBbLIX KNCMOT. B KayecTBe
peakTuBa, cofepxallero noHsl Cu?*, npumensietca peaktns denuHra.

?OOK H, ?:OOK ?OOK
HCO~—— (g OCH -0 0 . . . ,HBfOH
Pt + RC + HHO— RCZ" + Cu,04+2
Hiro-\'H “OCH ke ol RCSog™ ™ ' H{ OH
‘O0ONa COONa COONa

Apomamqecme anbgernabl 3Toun peakunmn 0b6bI4HO HE OaloT.

6) Peakuusi ¢ peakmueoM TorineHca (peakyusi «cepebpsHoz20 3epKariay)
Bce anbaervapl BOCCTaHABNUBAOT aMMUaYHbIM pacTBop okuncu cepebpa. Okeug cepebpa Ag,O
B NpUCYTCTBUKN M3ObITKA aMMmMaka nepexogmT B pacTBOp B BUAE aMMMAYHOro Komnekca:

Ag,0 + 4 NH, + H,0 —= 2 [Ag(NH,),]"OH

Anbaernabl, Nerko oKUCNAsACb, BOCCTAHABNMBAOT COeANHEHUs cepebpa B LLEenoYHoun cpeae
[0 MeTannmyeckoro cepebpa:

2 [Az(NH,),]OH + RC(O)H et RC(O)ONH, + 2 Ag + 3 NH, + H,0

B cnyyae 6GeHsanbaernga, apoMatMyeckoro anbAernga MOXHO K peakuMOHHOM CMecu
Ao6aBuTb Kansno pasbaBneHHON Werioyn A51si YCKOPEHUsT peakuumu.



Kapbokcuncopepxawme coeauHeHUs
KapboHoBblE KWCIOTbI FEerko OonpeaenuTb Mo MX pPacTBOPMMOCTU B  LUEenovax,
kapboHaTax n GukapboHatax MU No UX KUCNOTHOCTU (Npoba Ha nakmyc). Ho kucnyto
peakumo 4atT U HEKOTOPbIE APYrMe OpraHNYeckne coegmHeHus, Hanpumep, EHObI.

1) Peakuusi ¢ consimMu y20osibHOU KUCiomeol.
Kucnotbl pearnpytot Ha xonogy ¢ NaHCO, c¢ Bbigenenmem CO..:

RC(0)OH + NaHCO, — RC(0)ONa + 2 H,0 + CO,

2) llony4yeHue croxHo2o aghupa (Kak anga rugpokcuncogepXxawmx coeguHenumn). B kadecTtse
cnnpTa B 3TOM peakunm pekoMeHayeTcsi UCMNoNb3oBaTb M30aMUIOBLIN CMIMPT.

WOEHTUOUKALINA HEKOTOPBIX OTAEJNBbHbIX KUCITOT

MypaBbuHas KMCNoOTa, NepBbIN NPeacTaBMUTENb FOMOMOrMYECKOro psaaa KMcnoT, obnagaet
0COObIMM CBOMCTBAMM.

MypaBbuHasa KMcnoTa n ee conu, NogodbHo anbaernaam nerko BCTynatT B Peakunmn OKUCTIEHUS.
OBGHapyXMTb MypPaBbUHYIO KMCNOTY MOXXHO MPW NOMOLLMW peakuuii, XapakTepPHbIX A4
anbAernaoB, B YaCcTHOCTU peakummn «cepedbpsaHoro 3epkanay». MypaBbuHas KMCNoOTa BbiaensieT
N3 aMMKMUaYHOro pacTBopa okcuaa cepebpa metannuyeckoe cepebpo, cama npu 3TOm
OKMCISIETCA OO0 YrofibHOM KUCMOTbI, KOTOpasi pacnagaeTca Ha BoAy W YINMEKUCIbIN ras.

HC(O)OH + 2[Ag(NH3y),]OH — CO, +2H,0 + 2Ag + 4NH;

Takxke oHa obecuBeunBaet pactsop KMnO4, a npu HarpesaHuu ¢ koHuy. H,SO, obpasyet CO.

KMnO,

HC(0)OH HOC(0)OH =———= CO, + H,0
H,50, &
HC(0)OH ——== H,0 + CO



YKkcycHas kucnota. K pacTBopy, codepXallemMy YKCYCHYK KUCNOTY, npubasndaloT 2 Kanmwu

pactBopa FeCl, n 1 mn n3oamunosoro cnupTa. [Npobupky CUnbHO BCTPAXMBALOT, Aal0T CMecu
paccrnountbcs. Cnon n3oammnnoBoro cnupTta AofmMKeH ocTaTbCsi 6eCLBETHLIM; OH OKpaLLUMBAETCS B
KpacHO-0ypbIv LBET B NPUCYTCTBUM APYTUX KUCIOT, HAanpnumMmep, nponmuoHOBOMN.

LLlaBeneBas kucnota. K BogHoMy pacTtBopy nNpubaBnsoT HEMHOrO aueTtarta HaTpud, a 3atem

pactBop CaCl, — BbinagaeT Oenbiii MENko KpUCTanMyeckuin 0cajok LLaBerNeBOKUCIIOro

Kanbuus. LllaBeneBas Kucnota OKUCMSIETCA MEpMaHraHaToM Kanmst B KUCNOW cpede C
BoliaeneHnem CO, (npoba ¢ 6aputoBoii BOAOK).

BuHHaa kucnota. K pactBopy kucnotbl npubasnsaiT 0.5H pactBop KOH — npu notupanum
nano4kon BbiNagaeT 6enbi 0cagoK KUCITON Conm BUHHOM KUCNoThl; npu aobasneHnn 10%-Horo
pactBopa NaOH ocagok wucyesaer — o00pasyeTcs cpedHsas Ccofib, KOTopasi XOpoLlo
pacTBOpseTCS B BoAeE:

Mpn pobaeneHun pactBopa CuSO, k
COOH ?‘OOK COOK

cpegHen  KanumeBO-HaTpMeBOW  COMU
HGOH _xom = H{OH  mwom = H{OH  ByHHOW KMCNOTbI (CerHeToBa COIlb)
HCOH HCOH HCOH nonyyaetca denuHroBa >XuWOKOCTb —

|
COOH COOH COONa CWHEee OKpalumBaHue.

BeH30MHasA KucnoTta pacTBOpPSIETCS B ropsiyen Boae, BO3rOHSAETCS.

CanuumnoBas kucnota aaet ¢ pactsopom FeCl, hronetoBoe okpalumBaHue, OkMCNseTCs
nepmaHraHaToM Kanusi, obecuseumBaeTt 6pom, pactBopeHHbin B CCl4. MNpu Tepmopacnage

HabntopaeTcs obpasosaHue ceHona n CO,;: HOCH,C(0)OH A CH:0H + CO,
CynbdaHnnoBas Kucrnorta AnasoTupyeTcs npu B3aMMoaencTBumM ¢ a3oTUCTOM KMUCIOTON,
AaBasi Cornb OMa30oHUs, KOTopas B pacTBOpe coveTaeTcs ¢ 2-Hadptonom ¢ obpasoBaHMeEM
KpaCHO-OpaH»XeBOro OKpallunBaHUA.

[Mpwn npubaBneHnn pacteopa 6poma K pacTBopy CynbdaHUIOBON KUCNOTbI B ropsiyen Boae
obpasyeTcs ocagok TpudpomaHunmHa.



