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KavecTBeHHBIN 3J1eMEHTHBINA AaHAJIM3 OPraHUYeCKHUX BelleCTB

DneMEeHTHBIN aHalIu3 MpejnoiaracT 0OHApyKEHUE B OPTaHMYECKUX COEIUHE-
HUSX HAMOOJIee 9acTO BCTPEUAIOIIMXCS XUMUYECKUX DJIEMEHTOB: YTIIepoJa, BOAOPO-
1a, KHCIIOpo/Ia, a30Ta, cepbl, pochopa 1 raJoreHoB.

Tak kak aTOMbl XMMHYECKUX AJIEMEHTOB B OPTaHMUYECKOM BEIIECTBE OOBITHO
CBSI3aHBI MEXIy cOOOW MPOYHBIMU KOBAJCHTHBIMHU CBSI3SIMH, OOHAPYKUTh UX OOBIY-
HBIMU METOJaMHU XUMHUYECKOTO aHalIn3a HEBO3MOXKHO. [oaTOMy 17151 TOKa3aTenbhCTBa
HAJIMYUSl TOTO WJIM WHOTO XMMHYECKOTO 3JIEMEHTa BEIIECTBO CHauala pa3pylIaloT
(MuHEpanu3ytoT). [Ipu 3TOM aTOMBI MCCIEAYEMBIX 3JIEMEHTOB MEPEXOAT B HEOpra-
HUYECKHUE BelllecTBa yriepos — B okcuj yraepoaa (1V), Bogopoa — B Boay, a3oT — B
IIMaHU-UOH, cepa — B CYIb(UI-UOH, aTOMBI TaJJIOTEHOB — B COOTBETCTBYIOIIIHE TaJIO-
TCHUI-HOHBI.

Oo0Onapy>keHue yriepoaa

1. IIpoba na ooy2nueanue

OOyrnuBaHue — camasi mpoctasi mpoda Ha 0OHApYKEHHE YIJIepojia B OpraHuye-
CKUX BellecTBax. HekoTopsle oprannyeckue BelecTsa oOyriuBaroTcs, T. €. IpeBpa-
IIAIOTCA B CAXKy W YEPHEIOT NP MPOKAIIMBAHUY (HATPEBAHUU MPU BBICOKOM Temmepa-
Type 0e3 JoCTyIa BO3/lyXa, YTOObl MPEJOTBPATUTh TOPEHUE), B APYTUX CIydasx HC-
MOJIB3YIOT CHJIbHBIE BOJOOTHHUMAIOIIUE CPEACTBA, Yallle BCETO KOHLEHTPHUPOBAHHYIO
CEPHYIO KUCIIOTY.

Hanpumep, Ha IrIoK03y MOXKHO MOJAEHCTBOBAaTh KOHLIEHTPUPOBAHHOW CEPHOU
KHUCJIOTOM, OHA OOYTJIUTCS:

CeH12,06 — 6C + 6H,0.

2. Oxucnenue oxcuoom meou (11)

JlanHasi peakiiusi MO3BOJSET OJHOBPEMEHHO OTKPBITH B OPTaHUYECKOM BeIlle-
CTBE U YIJIEPOJI, U BOJOPOA. DTO Haubojee YHUBEPCAbHbIN METOM, IPU KOTOPOM yT-
JepoJ mpeBpaiaercsa B okcun yraeposa (1V), B Bogopoa — B Bofy.

Peakuuio mpoBoAsT B CyXoi MpoOUpKe, B KOTOPYIO MOMEUIAIOT CMECh TBEPO-
ro OPraHMYeCcKOro BEIIECTBAa ¢ YepHbIM moporikoM okcuaa meau (I1). B mpooOupky
TaK)Ke TIOMEIAI0T BaTKy C HACBIMIAHHBIM HA HEE TMOPOIIKOM MPOKAJICHHOTO Cyb(dara
meau (I1) Genoro 1era. IIpoOUpKy 3aKphIBAIOT MPOOKOH C Ta300TBOAHON TPYOKOH,
KOHELl KOTOPOI MOMEIIAI0T B TPOOUPKY € U3BECTKOBOW (MM OapuTOBOI) BoAOM. Pe-
aKIIMOHHYIO TPOOUPKY HarpeBaroT.

B mporecce OKHUCIEHHMS OpPraHMYECKOro BEIIeCTBa OOpa3yeTcsl YrIeKUCIbIM
ra3, BBI3BIBAIOIIMI MOMYTHEHUE M3BECTKOBOW (0apuTOBOI) BOBI. Bhiaenstomuiics
BOJISSHOM TMap CBsi3bIBaeTCsl 0e3BOMHBIM cyibpaToM Mmeau (I) B kpucrammoruapar,
MMEIOITUN IPKO-TOTyOyIO0 OKPACKY.

Xumu3Mm o0Hapy)eHus (Ha MPUMEPE OKUCIICHHUS caxapo3bl):

Ci2H22011 + 24Cu0O — 12C0O; + 11H,0 +24Cu — OKHUCJIEHHE caxapo3bl;

Ca(OH); + CO; — CaCO3] + H,O — noMyTHeHHE U3BECTKOBO# BOJIBI;

Ba(OH),; + CO; —» BaCO3| + H,O — momyTHeHHe OapUTOBOM BOJIBI;

CuSQO4 + 5H,0 — CuS0O4-5H,0 — M3MeHeHue okpacku cyibhara memu (11).



OOHapy:xeHHe a30Ta CIJIABJIeHHEM OPTraHU4YeCKOro BellecTBa
¢ METANINYECKHUM HATPHEM

[TpuHIMIT TaHHOTO METOAAa COCTOWUT B TOM, YTO IIPH CIUIABJICHUH BEIECTBA C
METATMYECKUM HAaTPUEM OPTaHMYECKOE COCIMHEHHUE pa3pyIaeTcs, a COMepKallHii-
Csl B HEM a30T 00pasyeT C yriaepoaoM u HaTpueM nuaHuj Hatpus. [locnennuii oOHa-
PYXKUBAIOT, IEPEBOJIS €T0 B OSPIIMHCKYIO Ta3yph.

B cyxyio mpoOupKy MOMEMIAI0T OPTaHWYEeCcKOe a30TCOoIepIKallee BEIIECTBO
(marmpumep, moueBuHy Ho;N-CO-NH;) m HeOombmiol KycOYeK METaJLTHYECKOTO
HATpUS, OYHUIIEHHOTO OT OKCHUAHOW TieHKH. OCTOpPOXKHO HarpeBaloT MPOOUPKY B
IUIaMEeHH Topenku. Yepe3 HEKOTOpoe BpeMsl IMPOUCXOIUT BCIBIIMIKA, MPOOHPKY
HArpeBaroT JI0 KpacHOro KaJieHHs elle HeCKOJIbKko MUHYT. HaTpuii u azoTcomepxa-
IIe€ BEIECTBO OJHOBPEMEHHO IUIABSATCS. 3aTeM IMPOOHPKY OXJIAKIAIOT, a MOJIYy4YHB-
IIMICS TUTaB PacTBOPSIIOT B Bojzie. K pacTBopy m00aBIsitOT pacTBOp CyibdaTta xenesa
(I1) u pactBop xsopuaa xxene3a (111). Tak kak cpena B pacTBOpe [MAHUAA HATPHUS IIIe-

JIOUHAas
(0]
tO
H2N_C_NH2 —> HO—C=N + NH3
IuaHoBas KUCJIIOTa

2Na+ HO—C=N +NH; —> Na—C=N + NaOH

TO BBINMAJAIOT OCAaIKKU TUApokcuaoB skeie3a (I1) 3eaeroBaroro mpera u xenesa (I11)
Oyporo 1Bera:
FeSO, + 2NaOH — Fe(OH),| + NaySOy;
FeCl; + 3NaOH — Fe(OH)s| + 3NacCl.
Copnepxxumoe npoOupku nepememnBarot. [{luanua HaTpus ¢ TUAPOKCUIOM Ke-
ne3a (1) oOpasyet pactBopuMslii rexcarmanodeppar (1) natpus:
Fe(OH); + 2NaCN — Fe(CN), + 2NaOH,;
Fe(CN), + 4ANaCN — Naz[Fe(CN)s].
3atemM colepKUMO€ MPOOUPKH TOAKHUCISIOT PACTBOPOM COJISTHOM KHCIIOTHI.
Ocamok cmecu ruapokcuaom xenesa (1) u (1) pactBopsiercs, u MOABISIETCS CHHSS
okpacka (OepiuHCKas Ja3yph). Uepe3 HEKOTOpoe BpeMsi B IPOOUPKE BBINAIAET CH-
HUN ocasloK. bepnuHckas a3yps oOpa3yeTcs pu B3aMMOJICHCTBUU TeKcalrmanodep-
pata (I1) maTpus ¢ nonamu Fe3*:
Fe(OH)g + 3HCI — FeCl; + 3H,0:;
3N&2[F€(CN)G] + 4FeCl; — Fe4[Fe(CN)6]3i + 12NaCl.

Oo0OHapyxeHHe cepbl CIVIABJIEHHEM OPraHUYeCKOI0 BellecTBa
¢ METAJNIMYECKNUM HAaTpUeM

OOHapyXeHHUE cephbl TaK)Ke HAUYMHACTCS C Pa3pyIICHUs OPTaHUIECKOTO COCIU-
HEHUS CIUTABJICHHEM C METAJUTMYeCKUM HaTtpueM. [Ipu 3ToM cepa mepexouT B Cylib-
bun HaTpus, a CyIb()HUA-UOH Jaiee OTKPHIBAIOT OOBIYHBIMU KaU€CTBEHHBIMU PEaAKITH-
SIMH: BBIJICJIEHHE CEPOBOJIOPOIa — raza co Crenu(pruIecKuM 3armaxom TYXJIbIX SUIl TPH
7100aBIIEHUN CUIILHOM KUCJIOTHI, a TAKKE M0 00pa30BaHHIO YEPHOTO OcajKa Cyibduma
ceunna (I1) npu go6asnenun pacteopa conu Pb?* k pactBopy miaga.

OnBIT MPOBOAST AaHAJTIOTUYHO MPEIBIIYIIEMY.



XUMU3M OTKPBITUS CYTbGUI-NOHA!
1) NaoS + 2HC1 — H,S1 + 2NaCl;
2) Na,S + Pb(CHsCOO), — PbS| + 2CH;COONa.

Oo0HapykeHue raJJoreHoB
Ilpooa beininvummenna

[Ipu npokaiMBaHUKM OPraHUYECKOro BermecTBa ¢ okcuaom meau (1) mpoucxo-
nuT ero okuciaenue. [Ipu 3ToM ranorensl (kpome propa) 00pa3yroT ¢ MEABIO JIETYUUE
TIOTCHU/IBI, KOTOPhIE OKPAIMBAIOT TUIAMS B SIPKO-3€JICHBIA 1BET. Peakius o4eHb
YyBCTBUTENIbHA, OJTHAKO CIEAYET UMETh B BUJY, UYTO U HEKOTOPHIC IPYTHUE COJIA MEIU
(HanpuMep, HUAHUIBI) TAKKE OKPAIIUBAIOT TIAMS.

OneIT MPOBOJAT cieaytonM oopazom. IleTro u3 MeTHON MPOBOJIOKH MPOKa-
JMBAIOT B IJIAMEHH TOPEJKHU J0 MPEKpaIleHUs] OKpalluBaHUs TJIaMEHU U 00pa3oBa-
HUS Ha MOBEPXHOCTHU 4epHoro Hanera okcuaa menu (ll). 3arem ocThIBIIYIO METIIO
CMA4YMBaIOT OPTraHWYECKUM TaJIOTCHCOJIEPXKAIIUM BEIIECTBOM (HAmpUMeEp, XJIOpO-
dopmom CHCI3) u cHoBa BHOCAT B miiamst ropenku. CHavalia miaMs CTAaHOBUTCS CBe-
TAIMMCA (CTOpaET YIJIepo/), 3aT€M IMOSBIIAETCS 3€JIEHOE OKpallliBaHUE.

XUMH3M OTIpEICTCHHUS:

2Cu + O, — 2Cu0 — obpazoBanue okcuaa meau (11);

2CHCI; + 5CuO — CuCl; + 4CuCl + 2C0O, + H,0 — o0Opa3oBaHUE JICTY-
yux rajorenuoB meau (1) u (I1).

IlIpooa Cmenanosa

K coxanenuto, npo6a beisipiuTeiiHa HE MO3BOJSET ONPEAEIUTh, ATOMBI KaKOTO
rajoreHa BXOJAT B COCTaB OpraHUYecKoro BemiecTBa. [losToMy MOMOTHUTETHHO
MOKHO TPOBECTH PEAKIUI0 C HUTPATOM cepedpa Mociie BOCCTAHOBICHHS TajoreHa
BOJIOPOJIOM B MOMEHT BBIJICJICHHUs. ['amoreH mpu 3TOM OTIIEIUIAETCS B BUJE Tajore-
HUJ-MOHA, KOTOPHIH MOKHO OTKPBITh OOBIYHBIMU KQU€CTBEHHBIMH PEAKIIHSIMHU.

HcTo4HUKOM BOJIOPOJIA CITYKUT PEaKITHS:

C,HsOH + Na — C;HsONa + H — 00pa3oBaHKE aTOMAPHOTO BOJAOPO/A.

Jlst peakiu OepyT COUPTOBBIN PACTBOP TajJoOreHCOAECPKAIIETO OPTaHMYECKO-
ro BEIIECTBa, JOOABIAIOT HEOOIBIION KyCOUYEK OYHUIIEHHOTO OT OKCHUIAHOW TIJICHKU
MeTaJuIMuecKoro Hatpusi. HaunmHaeTcst sHepruvyHas peakius ¢ BbIJICICHUEM BOJOPO-
na, npobOupka pazorpeBaercs. Ee 3akpbiBaioT mpoOKOW ¢ ra300TBOJHON TPYyOKOMl U
MOJIPKATAIOT BBIICIISIIOIINICA BOAOPO/I.

Korna BeieneHne Bogopo/ia 3aKOHYUTCS, @ HATPUI MOTHOCTHIO PACTBOPHUTCA,
K PEaKIMOHHON cMecHu N00aBISIOT HEOOJbIIOe KOIMYeCTBO BojbL. IllemouHoit pac-
TBOP MOAKUCIISIFOT HECKOJIBKMMH KaIUISIMH a30THOM KHCJIOTHI, & 3aTeM T00aBIIsIOT
pacTBop HUTparta cepedpa. Beimaner ocamok, 1Mo 1BeTy KOTOPOTO MOXHO CYAHTh, Ka-
KOH TaJIoreH BXOAMII B COCTAB MOJICKYJIBl OPTAaHUYECKOTO COSAMHECHHUS .

XuMu3M ompesieieHus Ha mpuMepe xjiopodopma:

CHCI; + 6H — 3HCI + CH4 — BoccTtanoBieH#e Xa0podhopMa aTOMapHBIM BO-
JIOPOOM;

HCI + C;HsONa — C,HsOH + NaCl| — xyopu HaTpust II0X0 pacTBOPSETCS B
CIIUPTE;



C;HsONa + H;0 < C,Hs0H + NaOH — ruagponus sTunata HaTpus mpu J0-
OaBJIEHUH BOJIbI;

NaOH + HNO3; — NaNOg3 + H,0 — neliTpanuzaius 1meI04Horo pacTBopa;

AgNO; + HCI — AgCl| + HNO; — o6pa3oBanume ocajka xjaopuaa cepeopa.

L{BeT ocanka 3aBucuT oT npupo sl rajgorena: AGCl — 6ensrii, AgBr — xkenrosa-
ThId, Agl — )KenTeIit ocaloK.

(I)yHKl_lI/IOHaJILHbIﬁ AHAJIH3 OPTAaHNYECCKUX COGIII/IHCHI/Iﬁ

B ornuumne oT aHanM3a HEOPraHWYECKHUX BEIIECTB, B KOTOPOM HMCHOJB3YIOTCS
CBOMCTBa 00pa3yroNIMX MX MOHOB, OCHOBY aHajiM3a OPraHUYEeCKUX COEAMHEHHH CO-
CTaBJIAIOT CBOMCTBA ()YHKIIMOHATBHBIX TPYIIIL.

QOYHKIMOHAIBHBIE TPYIIBI — 3TO CBSI3aHHBIE C YIJIEBOJAOPOIHBIM PAIUKAIOM
OT/EJIbHBIE ATOMBI WJIM TPYHIl aTOMOB, KOTOPBIE BCIIEICTBUE CBOMX XapaKTEPHBIX
CBOMCTB MOTYT OBbITh MCHOJB30BAHbI IS 1EIN UICHTU(DUKAIUNA U KOJTMYECTBEHHOTO
OINpPEJEICHUS OPraHUYECKOTO COCIUHEHHS.

3HaHWEe CBOMCTB (DYHKIIMOHAJIBHBIX TPYMNN JaeT BO3MOXKHOCTH MPEICKa3aTh
CHOCOOBI UCIIBITAHUH JTF0OOr0 OPraHMYECKOIo BEIIECTBA, T. K. pEaKIIMU Ha UX OCHOBE
HOCSIT YHUBEpCalbHbIM xapakrep. Hamnume HecKoNbKUX (YHKIUOHAIBHBIX TPYMI
OKa3bIBaET BIMSHUE HA 3(P(HEKThl HEKOTOPHIX OOIIMX peaKkIuil U Ha CBOWCTBA MpPO-
TYKTOB, OOpa3yIOLIMXCsl B pe3yJbTaTe€ UX MPOTEKaHUsA. DTO NMPUIAET M30UpaTeib-
HOCTb MTOJIO0OHBIM PEAKIUSAM, JAET BO3MOKHOCTh OOHAPYKUTh B CMECSIX OJJHUM peaK-
THUBOM OJIM3KHE 110 CTPOEHUIO OPTaHUYECKUE BEUIECTBA.

B HacTosiiemM nocoOuu paccMaTpUBarOTCsl CBOMCTBA (YHKUIMOHAIBHBIX TPYIIII,
00yCIIaBIHMBAIOLIUE PEAKIUU, KOTOPBIE MO YCIOBUSAM BBIIOJIHEHHS U COMPOBOKIAL0-
UM ux 3 dekTam Mmo3BOISIOT UCIOIL30BaTh UX B OOHAPYKEHUHM OPTaHUYECKUX CO-
€IMHEHUN PAa3HbIX KJIacCOB. MHOrMe peakium OpraHnueCKuX COCIMHEHUMN ITPOTEKAET
KOJIMYECTBEHHO U CTEXHOMETPUYHO M MOTYT OBITh MCIOJIb30BaHbl KaK B Ka4eCTBEH-
HOM, TaK 1 B KOJJMYECTBEHHOM aHaJIu3e.

Knaccudukanus GyHKIIMOHAIBHBIX TPYIT OCHOBaHA HA HAa3BaHUS BXOSIIUX B
HUX 3JIEMEHTOB. OHa 70 HEKOTOPOW CTENEHM YCIOBHA, T. K. MHOTHE U3 HUX SIBISIOTCS
CMEILIaHHBIMH.
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KavecTBeHHbIE PE€AKIMHA YIJI€BOJ0OPOIHBIX COC}Z[HHeHI/Iﬁ C KPaTHBIMM CBA3SIMH

BemectBa, cogepkaniyue B CBOEM COCTaBE KpPATHBIE CBSI3H, — HEIpPEAeNIbHbIE
COCIMHEHUS, CKJIOHHBIC K PEAKIUSIM MPUCOCIUHEHUS, KOTOPBIE COMPOBOKIAIOTCS
Pa3pbIBOM T-CBSI3€l B MOJIEKYJIaX.

1. Obecuseuueanue 6pommnoil 600bl

BpomHO#1 BO10# HA3BIBAIOT PACTBOP MOJIEKYJIIPHOTO Opoma B BOJIE, B 3aBUCH-
MOCTH OT KOHIICHTPAIIUU OH MPEACTABISIET COOOM KUIKOCTh OT KPACHO-KOPUYHEBOTO
710 JKEITO-OPaHKEBOTO IBETA CO CHEIU(DUUECKUM 3aMaXxOM.

[Tpu B3auMOAECHCTBUN HEMPEIETHLHOTO COSUHEHUSI C OPOMHOM BOJIOM, MPOUC-
XOJIUT 00pa3oBaHUE AW- WIH TOJIUOPOMIIPOM3BOIHBIX, KOTOPHIE, KaK MPABUIIO, HE

UMEIOT OKPACKH, T. €. HabIomaeTcss oOecIiiBeYMBaHne OPOMHOM BOJIBI.




XUMH3M OIPEICIICHUSI HA TPUMEPE ALETUIICHA!
Br

HC==CH + Br; (yaerpop) —> HC=—CH

areTuieH

Br
1,2- mubpomaTeH

Br Br Br

HC==CH + B pacrsop) —> HC—CH

Br Br Br

1,2-mbpomaTeH 1,1,2,2-tetpabpomMsTan

[Tono6GHBIM 00pa3oM ¢ OPOMHOM BOJON pearupyroT ajJKeHbl, AJIKUHBI, aIKa1-
€Hbl U JIpyrUe COEAMHEHUs, COJAEpIKaIINe KpaTHbIE CBSA3U. Tak, ¢ MOMOIIbI0 JaHHOU
peaKuy MOKHO J1I0Ka3aTh HETIPEAEIbHbIA XapaKTep OCTATKOB BBICUIMX KUPHBIX KHUC-
JIOT, BXOJSIIUX B COCTAaB PACTUTEIbHBIX MACE]I.

XUMU3M ONPEJeNICHNs Ha IPUMeEpe TPUOJIECHHOUIA!

0]
I
H,C— O—C——(CHp);7——C==C——(CH,);—CHj
‘ () FI I*
|
HC—0—C——(CHy)—C==C——(CH}~CHy +3Br, —=

‘ 0
Il
H2C—O—C—(CH2)7—|C_2I——E—(CH2)7—CH3

TPUOJICUHOWIT

D Br Br
HZC—O—C—(CH2)7—ﬁ—ﬁ—(CH2)7—-CH3

C”) I|3r Ll%r
_— HC—O—C_(CH2)7_ﬁ_ﬁ_(CH2)7—CH3

CII) H H
HyC—0—C——(CHy);——C—C—(CHy);~CHy
Br Br
[Ipu sTom HabmromaeTcs oOeclBeUMBaHWE OPOMHOW BOJBI M YaCTHYHOE 3a-
TBEPJICBAHUE KHUPa.
2. Obecyseuusanue pacmeopa nepmaHzZanama Kaaius
[Ipu B3aMOAEMCTBUU C PACTBOPOM MEPMAHTAHAT KaJlusl HEMPEAeIbHOE COeH-
HEHME MOJIBEPraeTCsl OKUCICHUIO, a IEpMaHraHaT-UOH BOCCTAHABIMBACTCS IO OKCHA
mapranna (V) B HeliTpansHOU cpene win 1o coim mapranna (1) — B xucioii. Peak-
IIUsI COMTPOBOXKIACTCS U3MEHEHUEM OKPAacKU OT PO30BO-(PH0JIeTOBOM (B 3aBUCUMOCTH
ot koHueHntpauu KMnO,) 1o OecriBeTHO#, B HEHTpaIbHOM cpelie OKCHJ MapraHiia
(IV) oOpa3zyeT KOpHUHEBBIH 0CAIOK.
[IpoayKTOM OKHCIEHHWS aJKEHOB B HEUTPAIBHOM CpENE SIBISIETCS IABYXaTOM-
HBIA CIIUPT (AMOIT), OKKCICHHE aJKHHOB MJET Ty0)ke — 0 COOTBETCTBYIOIIMX JTH-




KapOOHOBBIX KHUCJIOT, @ TAKXKE MOXET COMPOBOXKAATHCS Pa3pbIBOM HE TOJBKO T-, HO U
0-CBs13U. KOHEUHbIM IPOYKTOM OKHUCJICHHS B 3TOM CiIy4yae OyJeT YIIIeKUCIbIN ras3.

XHUMU3M ONpEIETCHHUS

— Ha [IpUMEpE ITUJICHA!

2KMnO4 + 3C;H4 + 4H,0 — 2KOH + 3CH,OH-CH,OH + 2MnO3 | ;
8KMnQO4 + 5C,H4 + 12H,SO4 — 10HCOOH + 4K3SO4 + 8MnSO4 + 12H,0;
— Ha [IpUMeEpE alleTUIICHA!
8KMnO4 + 3C,H; + 4H,0 — 8KOH + 3HOOC—-COOH + 8MnO, | ;
2KMnQO4 + C,H, + 3H,S0O4 — 2C02T + K»,SO4 + 2MnSO, + 4H,0.

3. O30n021u3

JIns aKeHOB M COEIMHEHUM, COAEPKAIIMX B CBOEM COCTaBE JBOMHYIO CBS3b,
XapaKTEPHOM SIBIISIETCS PEAKIUA 030HOJIN3A, 110 MPOAYKTaM KOTOPOW MOXKHO YCTaHO-
BUTb CTPOCHHUE UCXOTHOT'O BELIECTBA.

Peakuus cocrout u3 AByX craauid. Ha mepBoil cTaauy MpOUCXOAUT Pa3pbiB G-
U T-CBSI3U U 00pa30oBaHUE O30HU]A — COEMHEHUS, CO/IEpPIKAILErO MEPEKUCHYIO TpyI-
ny —O—O—. Ha BTopoii cTaiuy 030HU THAPOJIU3YETCS C 00pa30BaHUEM CMECH MPOIYK-
TOB.

XUMU3M ONpEICNICHUs Ha TIpUMepe 2-MeTHII0yTeHa-2:

1) o30HUpOBaHUE:
|

!
HiC—C=C—CH; +0; HyC—C—0—C—CH;

CH;, CHs
2-MeTUIIOyTeH-2 030HU]
2) ruApoAN3 030HUAA:
@)

! 1

HiC—C—0—C—CH; +H,0 —= HC—C—CHy + H—C—CH; +H,0,

MIPOTIAHOH

CH; (aucTon) STaHaNb
AHaJIOTUYHO MpU 030HOJU3E | MOJb OeH30J1a 00pa3yeTcs 3 AUaIbAeTH/IA:
@)
/7 N
C
~ @)
o—c” So_ o 0
30, | | ¢
3 +3H,0 |l
C. -3H,0
o0—C O/ \ 2-2 Maib
N~ O
C yd
OCH3011 030HH] \ /bz'l,l,
Oen3omna O

4. Oopazoeanue auemuieHuo0e

CoenuHeHus1, cojiepKaliie TPOMHYIO CBSI3b Ha KOHIIE MOJICKYJIbI (aJIKUHBI-1,
TePMUHAJBHBIC), CIIOCOOHBI TTPOSIBIISITH KUCIOTHBIC CBOMCTBA M 0OPa30BBIBATH COJIH C
aMMHa4YHBIM pacTBOpoM okcua cepeopa (1) wiu meau (1).

AMMMAYHBI PAcTBOp OKCHJA cepebpa MOoydaroT MPUOABICHHEM pacTBOpa
aMMHakKa K pacTBopy HuTpata cepedpa. [Ipu sTom cHavana oOpazyercs 0cagoK OKCH-
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na cepeOpa, KOTOPBIA 3aTEM PACTBOPSETCA B M30BITKE pacTBOpa aMMuaka ¢ 00pa3o-
BaHHWEM KOMIUIEKCHOTO THAPOKCHIA THaMMUHCepeopa:
2A9N03 + 2NH3-H,0 = AQQOl + 2NH4NO;3; + H,0O
AQ,0 + 4NH;-H,0 = 2[Ag(NH3),]OH + 3H,0
AnetmiieHun] cepedpa npeacTaBisieT co0oit 0caok KeaTo-0yporo 1Bera:
HC=CH + 2[Ag(NH3);JOH — AgC=CAg| + 4NH; + 2H.0.
AHaJOTHYHO HJIET peakusi U ¢ aMMHAYHBIM pacTBopoM okcuaa menu (l)pu
ATOM 00pasyeTcs aleTUICHN]] MeH — OCAI0K KPAaCHOTO IIBETa!
HC=CH + 2[Cu(NHz3);]JOH — CuC=CCu| + 4NHs + 2H,0.
HeTrepMuHaabHBIC aJKHHBI, KACIOTHBIMA CBOMCTBAMH HE OOJIAJIAIOT M COJICH
cepeOpa u Meau He 00pas3yIoT.

I[J'ISI apenoe, T. €. apOMaTH4YCCKUX CO@I[HH@HHIZ, HMCIOIIUX B MOJICKYJIC 06H_IYIO
T-3JICKTPOHHYIO CUCTCMY, KAYCCTBCHHBIX peaKuHﬁ HC BBIAIBJICHO. OI[HaKO MHOI'UC U3

HUX 00pa3yroT OKpAaIlIeHHbIE B KEITHIN I[BET HUTPOIIpou3BoAHbIe. Hampumep:
CHa

NO,

H,SO
G +H,0

Y

+ HON02
to
H,3C

7-HUTPOTOITYOJI
st Toro 4ToOBl OTJIMUUTE O€H30JI OT €r0 MEPBOr0 rOMOJIOra — TOIYOJa MOX-
HO UCIIOJIb30BaTh CICAYIOIINE PEAKIIUH.
1. Omnowenue k pacmeopy nepmanzanama Kaaius
OxkucieHue Toyosia NepMaHraHaToOM Kajus Jydllle MPOTEKaeT B KUCIIOW cpe-
1ie, IPU STOM TOJIYOJI OKHCIISIETCS 0 O€H30MHOM KUCIOTHI, a IEpMaHTaHAT-UOH BOC-
cTaHaBIMBaeTcs 10 Mn?*:

O
CHs cZ
OH
5 +6KMnO, + 9H,SO, —> 5 + 3K,SO, + 6MnSO, + 14H,0
TOJIYOJI OCH30MHasT KUCTIOTa

2. Peakuyua numpoesanus

beHsoi ¢ TpyioM, HO BCTYIAeT B PEAKIMI0 HUTPOBAHMS ¢ OOpa30BaHUEM HUT-
poOEH30J1a, UMEIOIEr0 XapaKTEPHBIM 3amax 2opbkoco MUuHOAIs W OKPAIICHHOTO B
0JieqHO-KeNThI 1BeT. HUuTpoBaHue NMpoBOAST KOHIIEHTPUPOBAHHOM a30THOM KHUCIIO-
TON B IPUCYTCTBUM KOHLICHTPUPOBAHHOM CEPHOI KUCIOTHI (HUTPYIOLIAsi CMECH):

NO,
H,SO
+HONO, —>—"4—> +Hy0
tO

HUTPOOCH30JI
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KauecTBeHHbIE peaknMu BelIeCTB, COAEPKAIMX CIUPTOBYI0 THAPOKCOTIPYIILY

CrnuptoBbiil ruapokcun -OH — 370 ruapoKcui, CBsI3aHHBIM ¢ anupaTHUECKUM
YIJIEBOJOPOAHBIM pagukaioM. Ero comepikaT coeluMHEHUs Kjacca CIMPTOB (OAHO-
aTOMHBIX M MHOI'OATOMHBIX); KapOOHOBBIX KHCJIOT, OKCHUKApPOOHOBBIX KHCIIOT
(Hampumep, MOJIOYHAasi KUCII0Ta), TEPIIEHOB (HapUMeEp, MEHTO), YIJIEBOJAOB U HEKO-
TOPBIX JPYTHUX.

Ha ocHoBe CBOWMCTB CIIUPTOBOIO THIPOKCHUJIA B aHAJIU3€E COAEPIKALIUX €ro Be-
IIECTB UCIOJIb3YIOTCS CJIEAYIOIINE PEAKLIUU.

1. Peaxkyusn ymepughukayuu — B3auMOJICHCTBUE C KapOOHOBBIMH KUCJIOTAMHU
WJIM UX aHTUAPUIAMU ¢ 00pa30BAHUEM CIIOKHBIX 3(PUPOB.

B cnyyae HU3KOMOJIEKYJISAPHBIX COETMHEHUH 3QUpPbI OOHAPYKUBAIOT IO XapaK-
TEPHOMY 3allaxy, MpHu aHaJIu3e CIUPTOB C 0OPA30BAHUEM CIOKHBIX F(PUPOB BHICOKOI
MOJIEKYJIIPHON Macchl — IO TEMIIepaType IIaBiaeHus ¢upa.

Peakuus stepudukannn oOpaTuma, 4aiie BCEro MPOTEKAET IpU HArpeBaHUU C
KaTATUTUYECKAM y4acTreM HoHOoB H.

H, 0
0 H2S04 (xomn.) —cZ H,
—Cc?° +HO—C—CH; —==) HC—C = ° = +H,0
HsC C/\OH 3toMeHBHIe 140°C O—C—CHj
OTAHOJI STWiIalerar

YKCyCHast
KHCIIOTa

2. Peaxkuus oxkucnenusn

OnHa ocHOBaHa Ha CBOMCTBE CIIUPTOB OKHUCIIATHCS JI0 aJIbJIETHUJIOB, KOTOPHIE 00-
Hapy>KMBAIOT IO 3alaxy WM KaueCTBEHHBIMH peaklMsAMU. B KauecTBe peareHTOB
HCTIONB3YIOT Pa3IMYHbIC OKUCIUTENN: TIEpMaHTaHaT Kalus, JUXpoMaT KaJus, TeKCo-

uuanogeppar (1) kanus u npyrue. Hanbosnpyro aHaIUTUYECKYIO IEHHOCTh UMEET
+7
MepMaHTaHaT, KOTOPBI, BOCCTAHABIIMBASICh, MEHSET CTEMEHb OKUCIEHUS ¢ Mn 10
+2
Mn u obecrBeunBaeTCs, T. €. 0OecreunBacT BU3yalbHbIH d(dekT. OOBIYHO OKHCIIe-

HHE TIPOMCXOIUT JI0 alIbJICTHI0B M KapOOHOBBIX KHCIIOT (B Clydae MEePBUYHBIX CITUP-
TOB) WJIM KETOHOB (BTOPUYHBIC CIIUPTHI. TPETHUYHBIC CIUPTHI YCTOWYUBHI K JICHCTBUIO
OKHCJIUTEIICH.
TUMUYHBIMA OKUCTUTEIISIMH SIBIITFOTCS TIEPMAHTaHAT KaJIMsl WM JUXpOMaT Ka-
JUs B KUCTIOHN cpene. B xone peakuuu npoucxoauT U3MEHEHHE OKPACKU PacTBOPOB:
pacTBOp MepMaHTaHaTa Kajius OOECI[BEUMBAETCS, a pPAaCTBOpP JIUXpOMaTa MEHSET
OKpacKy C OpaH)XeBOH Ha 3esieHyr0. OOpa3yromuecs ajabIeruabl 4acTO UMEIOT 3amax,
OTJIMYHBIN OT 3araxa MUCXOJHOTO CIUPTA; TakK, alleTaabaeru (3TaHaldb) B HEOOJbIINUX
KOHIICHTPAIUSIX UMEET XapaKTePHbBIN 3amax Mpeblx sS0JI0K.
H, o
3 H3C_C—OH + chr207 + 4H2804 —>3 H3C—C</H + K2804 + Cr2(804)3 +7 Hzo
3TAaHOJI
H, 0
5H3C—C—OH + 2KMnO, + 3H,SO; —» 5 ch—c/(H + K,SO, + 2MnS0O, +8H,0

9TaHOJI

(dbpyxToBbIii 3amax)

OTaHaJIb

9TaHaJIb
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OH O
I I

3 H3C_C—CH3+ chr207 + 4H2804 —3 ch_é—CH?, + K2504 + Cr2(804)3 +7H20
H

P OTNTAHOH
ponaHoI-2 (ateTon)
3. Ilpooa Jlykaca
PeaktuB Jlykaca cOCTOUT M3 CMECH KOHILIEHTPUPOBAHHOW XJIOPOBOJIOPOIHOM
KHUCIIOTHI U XJlopuaa nuHka. [Ipu B3auMozeiicTBun 6€3BOJHOTO CIIUPTA C PeareHTOM
Jlykaca nmpoTekaeT peakiiusi, IPUBOIAIIAs K XJIOpalKaHy, KOTOPBIN BBIJIENSETCS B BU-

JIe TSHKEJION MAaCIITHUCTOMN KUIKOCTH:

® O
R—OH +ZnCl, + HCl | <—= R—0—2ZnCl, == R—Cl + ZnOHCI
VT |l| MacJio
pacTBOp

Ota peakuus MO3BOJSET Pa3IUUYUTh NEPBUYHBIC, BTOPUUYHBIE M TPETUYHBIE
cnupThl. TpeTHUHbIE CIIUPTHI PEArupyIOT C peakTuBOM Jlykaca Moyt MIHOBEHHO C
BBIJICJICHHEM TeIla U 00pa30BaHUEM MACISTHUCTOrO CJIOsl XJopajkaHa. BropuuHsie
CIUPTHI PEATUPYIOT B T€YEHUE 5 MUHYT, [IPU 3TOM TakKe 00pa3yeTcsi MacIsTHUCTBIN
cioi. [lepBuyHbIe CIMPTHI TP KOMHATHOM TeMIlepaType HE pearupyror (Jaxe npu
CTOSIHUU B TeueHHe | yaca MaciIsHUCTBIN CIIOM He 00pa3yeTcs), OIHAKO BCTYIAIOT B
pPEaKLHIO IPU HarpeBaHUU.

B peakuuu ¢ peaktrBoM Jlykaca (¢ HCI) ciupTel mposiBIISIFOT OCHOBHBIE CBOY-
CTBa, KOTOpPbIE HaUOOJIee XapaKTEPHbI JIJIs1 TPETUYHBIX CIIUPTOB.

4. Hooogopmnas peakuusn

OTUIIOBBIA CIIMPT B IIEJIOYHOM CPENE MOMKET OKHCIATHCS HOJIOM 1O COJHU YK-
CYCHOW KHCJIOT, NPU HSTOM BBINANAET MEJIKOKPUCTAJUIMYECKHI OCaJOK CBETIIO-
KEJITOro 1BeTa — noa0hopM (TpuiloMeTaH) — CO CHEeNUPUUECKUM «aNTEYHBIMY 3a-
naxoM. [Iponecc obpazoBanus nogopopma MOKHO MPEICTABUTH CIECAYIOIIUMU YPaB-
HEHUSIMU PEAKIIUI:

41, + 8 NaOH — 4Nal +4NaOlI +4H,0;
i
H:C—CHy +1a0] ——s= HEC—C{ + MNal +H;O
H
OH

O O
s
ch—c{( + 30 +3NaCH — LC—C. +3Mal+ 3H;0

H H

A 0
1;c—C__ + NaOH— CHI; + HCZ
H ONa

AHaNOTUYHYIO peakiuio ¢ oOpazoBaHueM omodopma Nar0T COSTUHEHHUS, CO-
JieprKaiue cienyronme GparMeHThl:

H
H3C_C_ H3C_C_

OH (H)
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4. Peakyus KOMRNIeKCOOOPA306aHUA MHOZOAMOMHBIX CHUPHIOE C UOHAMU
meou (I1) ¢ wenounoit cpeoe

Peakius koMIiekcooOpa3oBaHUs, OCHOBaHHAs Ha CBOMCTBE CIHPTOB 00pa3o-
BBIBATh OKpAIlICHHbIE KOMILUICKCHBIE coeuHeHus ¢ cyabdaTom meau (1) B menounoit
Cpelle MCIONB3yeTCs I WACHTU(UKAIIMA MHOTOATOMHBIX CIIHPTOB, T. €. COCIUHE-

HUM, UMEIONINX B CBOEM COCTaBe 2 U 0oJiee TUAPOKCOrPYIIbl (ITUICHIINKOb, TIH-
LIEPUH, YTJIEBOIbI).

H
Hz(l:_OH HZC—O\C //O_CHQ
_ | Al
2 H? OH + CUSO4 + 2NaOH e Hcl:_o \O_Cl:H + NaZSO4 + ZHZO
HC—OH H,C—OH HO—CH,
TJIUICPUH

rmrepat meau (1)
PacTBOp APKO-CHHETO
BeTa

[Tpu B3ammopeiicTBum ¢ cosimu Meau (1) B memodnoit cpene (T. €. co cBexe-
OCaKIACHHBIM THIpokcHaoM Meau (1)) rimroko3a kak MHOTOaTOMHBIN CITUPT 00pa3yer
pactBopumblid kKoMmiuiekc menu (1) spko-cunero ngera:

CH,OH
H O_ H
2K By W O + cuso,+2NaoH
OH OH
H  OH
T'JIFOKO3a
CH,OH

+ Na2804 + 2H20

H g“///

SIPKO-CUHUA
pacTBop

KauecTBeHHbIE peakunu BelIeCTB, COAePKAIMX (PEeHOJIbHYI0 THIPOKCOTPYILY
®enonbHbIN TUApoKcH —OH — 3TO THIPOKCHUII, CBSI3aHHBIN C apOMAaTHYECKUM
pamukanoM. Ero comepkar coenuHeHus Kiacca ¢heHooB (dheHon, pe3opuuH), peHo-
KHCJIOT M UX MTPOU3BOIHBIX (CATHMIINIOBAs KUCIIOTA).

OH OH OH
CH,

dreHOIT 0- Epe3 oI -] 30T 7 -FJIes00

H;C

OH

13



Cr @MQ

TMHEOEATEXHH PeSOPIHE aopoDmomH
D l:l
CATHITHITO FA
EHCIIOTA
THIPOXHHOH

XUMHUYECKHE CBOMCTBA COEIUMHEHUMU, coaep KaluxX (EHOJbHBIA THUIAPOKCHIL,
0OyCJIOBJIEHbI B3aUMHBIM BiHMsHHEM (eHonpHOoM rpynnsl —OH u apoMatuyeckoro
paaukaga. ITo B3aUMOJICUCTBUE MPUBOJUT K CMEIICHHUIO 3JIEKTPOHHOM MJIOTHOCTH C
OH-rpynnel Ha KOJIBIIO, HAPYIICHUIO B HEM PAaBHOMEPHOCTU PACTIPEIEICHUS DJIEK-
TPOHHOM IUIOTHOCTHU, CO3JJaHUIO_M30BITOYHOTO OTPULIATENLHOTO 3apsiia B OpTO- U Ma-
pa-noJjioxkeHusX (2, 4 u 6 moyIoKEeHUsI OTHOCUTENIbHO TMAPOKCOTPYIIbI). ATOM BOJO-
pojaa TUAPOKCOTPYMIbLI MOHU3UPYET U MpuaaeT (heHosiaMm ciadble KUCIOTHBIE CBOM-
CTBa, KOTOPbIE MO3BOJIAIOT OTIUYHUTH (PEHOJIBI OT CIUPTOB.

B otnuumne oT cnupToB (DEHON MOXKET pearupoBaTh HE TOJBKO C METainye-
CKMM HaTpUeM, HO M C pacTBOPOM THAPOKCHJ]IA HATpHsl, 00pa3ysd coiib — (DEHOAT.
OnHOAaTOMHBIE CIUPTHI MOTYT PEarupoBaTh ¢ METATMYECKUM HAaTpUEM, HO HE BCTY-
[aI0T BO B3aUMOJICVCTBHUE C PACTBOPAMU LIETIOYEH.

2C,HsOH + 2Na = 2C,Hs0ONa + HzT;
2CeHsOH + 2Na = 2CsHsONa + HzT;
CeHsOH + NaOH = C¢HsONa + H,0.

J1J1s KauecTBEHHOTO orpeieeHus: (PeHOIO0B UCTIONb3YIOT CIEAYIOLINE PEAKIIHH.

1. Peaxkuusn komniexcooopasosanus henonos ¢ uonamu xncenesa (111)

OnpeneneHne 0OCHOBAHO Ha CIOCOOHOCTH (PEHOIBHOIO THIPOKCUIa 00pa30BbI-
BaTh PACTBOPHMbBIC KOMILICKCHBIC COCTHHCHMS

— (hroneroBoro 1Beta (heHoJ, pe30PIH, CATUIUIOBAs KUCIIOTA);

— CHHero 1Beta (THIPOXHHOH, /71-KPE30J1);

— KpacHO-(HOJIECTOBOIO I[BeTa (M-Kpe3on);

— KpacHO-0yporo 1Bera (MUporajiion);

— U3YMPYAHO-3€JIEHOT0 11BeTa (MUPOKATEXUH).
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XUMH3M peakiui KOMILIEKCO0Opa3oBaHus Ha mpuMmepe (heHona:
OH

i—n
+ Felly —= O Fe + (3—nJHCI

n

rren=1-4

CocTaB KOMIUIEKCOB, a, CJI€I0BATENIbHO, U UX OKpacka oOyClIOBJIEHA KOJuYe-
CTBOM (DEHOJIBHBIX THAPOKCHIIOB, BIUSHAEM APYTUX (GYHKITMOHATHHBIX TPYIII.

2. Peakuyus 6pomuposanus apomamuieckozo Koavya

OcHoBaHa Ha 3JeKTPO(UIHLHOM 3aMEIIEHNH aTOMOB BOJIOPO/Ia B OPTO- U Tapa-
MOJIOKEHUSIX HAa OpOM ¢ 00pa30BaHKEM HEPACTBOPUMOIO OPOMITPOU3BOIHOTO.

OcHnognble npasuia 6poMuposanus

ATom Opoma 3amelaeT aToM BOAOPOJa B 0- U N-TIOJOXKEHUSIX MO0 OTHOIIEHHUIO
K (EeHOTpHOMY THAPOKCHIY, MpUYeM Hauboiee peakIMOHHOCIOCOOHOE n-

MOJI0KEHHUE:
OH OH
Br Br
+ 3Br, — + 3HBr
thenon Br !

OeJIbIi OCaIoK
2,4,6,-tpubpomdpenona

[Tpu HaNMU4YMK B 0- WU K-TIOJIOKEHUSAX apOMATHYECKOrO KOJIbIA 3aMECTUTENEH
B PEAKIUIO BCTYINAET MEHBILIEE YUCIIO aTOMOB OpoMa:

CHs CHs
Br Br
+ 2Br, ——— + 2HBr
OH OH
CH CH
~ ~
H3C CHs HoC™ CH,
THUMOJI

Ecnmu B 0- Wiu n-MONOKEHUAX HAXOAUTCS KapOOKCHWIIbHASI TPYIINa, TO TMPHU
HaJ UMK M30bITKa OpoMa MPOUCXOIUT JIeKapOOKCUIIMpPOBaHUE U 0Opa30BaHUE TPH-
OpOMITPOX3BOIHOTO:

COOH Br Br
+ 3Br2 —_— + 3HBr + C02
OH OH
caJIMgquiioBas KUCjioTa
Br

Ecnu 3amecturens HaxoanuTCs B M-TIOJJOKCHHUH, TO OH HC IPCIIATCTBYCT 06pa—
30BaHHIO TpI/I6pOMHpOI/13BOI[HOFOZ
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HO HO Br
@CHg +3Br, —— BrAGfCHg + 3HBr
M-Kpe30J1 Br

Eciu B coeaumHeHMu cCoJepKUTCS JBa (DEHONBHBIX THUIPOKCHUTIA B M-TIO-
JOXEHHUHU, TO B PE3yJbTaTe MX COIJIACOBAHHOW OpMEHTaLUU o0paszyercs TpUOpOM-

IIPOU3BOIHOC:
©\+ 3Br, — > + 3HBr
pe3opLuH

Ecnu 1Be TMAPOKCUIIBHBIE TPYIIIIBI pacnonomeHm B O- WU A-TIOJIOKEHUSAX
Ipyr K Apyry (Hanpumep, MUPOKATEXHH), TO OHHU JIEUCTBYIOT HECOIJIACOBAaHHO; OpO-
MUPOBaHUE KOJIMYECTBEHHO HE MTPOXO/IUT.

3. Peakuyus azocouemanus (henonoe ¢ conamu Ouazonus

[Tpu B3aumopeiicTBuM (HEHOJIOB C AMA30TUPOBAHHOMN CYJIb(POHUIOBON KHUCIIO-
TOM 00pa3zyeTcst a30KpacuTeNb, OKpPaIlIEHHBIH B OpaHKEBO-KPACHBIN LIBET:

® -
IN=N N——N

OH NaOH ONa

A ——

OH - SOzH ™ SO;H ONa
a30KpacuTelib (OpaH)KeBO-KPACHBIH I[BET)
4. Peakuusn oKkucneHus
@eHOJIbI MOTYT OKMCISTHCS 0 Pa3JIMYHBIX COCIUHEHMM, HO Yalle BCEro A0
XMHOHOB, OKpAIIIEHHBIX B PO30BBIN MM PEXKE B KEATHIH BET (N-XMHOH — KETHIH, 0-
XUHOH — KPACHBI):

- HZO
© / II-XUHOH

(deHon
[0]

TTho

O-XHHOH
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5. Peaxkuyusn oopazoseanus unooghenonoeozo Kpacumeis.

OmnpeneneHne OCHOBAHO Ha OKHUCJIEHHH (DEHOJIOB JI0 XMHOHOB, KOTOPBIE MPH
KOHJICHCAIlU C aMMHUAKOM HJIM aMUHOMIPOU3BOIHBIM U U30BITKOM (eHoJIa 00pa3yroT
UHAO0(EHOJOBBIN KpacUTElb, OKpPAIICHHbIN B (DUOJIETOBBIN LIBET.

OH"
‘O{>:NH + H@ T

MHI0( CHOJIOBBIA KPacUTEb
6. Peakuyus KoHOeHcayuu ¢ anvoecuoamu uiu aHeUOpuoamu Kuciom
C dopmanbieruioM B MPUCYTCTBUU KOHIICHTPUPOBAHHOM CEPHOWU KHUCIOTHI

(deHOobl KOHJEHCUPYIOTCS, B PE3yJIbTaTe 4ero oOpa3yeTcsi aypuHOBBIN KpacUTENb,
OKpAILICHHBbIM B KPACHBIN L[BET.

HO H O H OH
|C|: [HZSO4 KOHIL.]
*  w w7 “HO
AN A
HO 0 HO o)
___» HO —CC OH  [H2SO4 comy
VW, el
A N

HO ]

HO
HO 0
_—
C
NN
HO o

o
H
C
o~ N0
aypUHOBKIN KPacUTENb
KOHIIEHTpUpOBaHHAas cepHas KMCIIOTa Ha TIEPBOi CTafuK peaKLy UTPaeT pojlb
KaTalIN3aTopa 1 BOJOOTHUMAIOLLETO CPECTBA, HA BTOPOH — OKUCIHTEIIS.
deHon U Pe30pUUH MOTYT MPHU CIUIABJICHUU PEArupoBaTh ¢ (hTAIEBBIM AHTHI-
PUIOM, HPOAYKT PEeaKIMH HOC/IE PACTBOPEHHS B IIEJI0YH JAET XapaKTepHOE OKPaIlIH-
Banue. IIpy B3auMosieiicTBIN (TaIeBOTrO aHTUAPHAA ¢ (PEHONOM MoNydaeTcss GeHol-
¢ranenH, UMEIONMii B IETOUHO Cpejie MATMHOBYIO OKPACKY:
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OH

o
C NaOH

Oy, Q) =
Ot -

deHon |

OH

—» e
OH
ﬁ—ONa ©i0:<:>:0

COONa

deHondTanemH
(nenkodpopma)
OH

MannHoBO€e OKpallnBaHue
[IponykT koHAeHCaMK (TAJIEBOTO aHTUAPHUJIA C PE3OPLMHOM 00JIaJaeT Kell-
TO-3€JICHOU (PIIyopecIieHIIUEH, T. €. HETEIUIOBBIM U3TyYECHUEM:

HO OH HO OH HO o OH
e
e —_—
-H,0
2 -H,0
H H
OH HO o OH
NaOH
> T —
-H,0
C
@\ \OH

dntoopecumH \\ C\\_ONa

(nerkocgpopma)  ©
HO O o)
COONa

KauecTBeHHbIE peakuMu BelleCTB, COAEPKAIMX KAPOOHWIBHYIO TPYIIITY
AnbpIEruIHON Ha3bIBAETCA IpyIIa, B KOTOpoil kapOoHuiabHas rpymma (>C=0)
CBsSI3aHAa C aTOMOM BOJIOPOJia M YTJIEBOJOPOJHBIM paJuKaaoM (amu(aTHYeCKUM WU
apoMatuyeckuM). KeToHHON Ha3bIBaeTcs rpymma, B KOTOPOl KapOOHMIIbHAS TpyIIa
CBs3aHa C JIByMs YIJIEBOJOPOJHBIMHU paaukanamu (anudaTUuecKuMu UM apoMaTu-
YECKUMHU).
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XUMHUYECKHE CBOMCTBA COEOUHEHUM COAEPXKAIIMX aJbJCTUIHYIO TPYMILY,
OMPENENSIOTCA €€ CTPOCHUEM: IUMOJbHBIM MOMEHTOM KapOOHWJIbHAs rpymma, 3¢-
(hEKTUBHBIM TOJIOKUTEIILHBIM 3apsAJIOM Ha aTOME yriepoja KapOOHWJIbHOW TPYIIIHI,
MOJIIPU3YEMOCTBIO JBOMHOM CBSI3U, UTO OOYCIABIMBAET BBICOKYIO PEAKIIMOHHYIO
CIIOCOOHOCTH aJIbJIETHIOB.

KauecTBeHHOM oOmpeneneHn BEIIEeCTB, COACPKAIIMX albJACTUIHYIO TPYIIIY,
HauOOJbIIIee 3HAYCHHE HMEIOT PEaklMM OKUCIEHUS, KOHACHcaluu ¢ (eHoIamH,
aMUHAMHU U UX MPOU3BOTHBIMHU.

KeTonsl MeHee peaklIMOHHOCIIOCOOHBI. B oT/iMuKe OT anbJerujioB OHU OKHUC-
JISIFOTCS B KECTKUX ycioBUsix. Hanbompliee npakTHYecKoe 3HaUYCHHE sl KAYECTBEH-
HOT'O ONPEACIICHUSI COACPKAIINX KETOTrPYNIYy COSTUHEHUN UMEIOT PEeaKIuyi KOHJICH-
Callii C aMUHAMHU U UX MTPOU3BOIHBIMH.

1. Peakyus oxucnenus

BemiecTBa, coaepkaiine albJETUIHYIO TPyHIy OKUCIAOTCS mo cBasu C-H
ATOM TPYMIBI 10 KAPOOHOBBIX KUCIIOT C TEM K€ YUCIOM aTOMOB YIJIEpO/ia, YTO U HC-
XOJIHBIN anbaerus. OKHUCIeHUE MPOUCXOIUT Jaxe MO JIeUCTBHEM ClIaObIX OKUCIU-
TeJel: oja, pacTBOPOB KOMIUIEKCHBIX COSIMHEHUN cepedpa, MeIu, pTyTH B IIEJI0Y-
HOI1 cpene npu HarpeBanuu. Monsl cepedpa (1), meau (I1) u prytu (1) Bocctanasmu-
BAIOTCS 10 CBOOOJHBIX METANIOB WJIM HUX OKCHIOB, 00pa3ys OKpalleHHBIE OCAIKH,
pacTBOp Hoja 00ecIBEUnBAETCS.

Peaknusi ¢ aMMHauHbIM PacTBOPOM OKcHaa cepelpa (peakius cepeOpsHOTOo
3epkana

[Ipu B3auMoOEHCTBUM alibjieTH/Ia ¢ aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa
(peaxtuBoMm TossieHca) MPOUCXOIUT OKHUCICHHE allbJETH]ia 0 COOTBETCTBYIOIICH
KHCIIOTHI, @ HoH AQ* BoccTaHaBIMBAaETCs 10 MeTatnyeckoro cepedpa. Cepedpo oce-
JIaeT Ha CTEHKaxX COCyJla B BUJIE 3epKaja Wik o0pa3yeT TeMHBIN 0CaJlOK.

R-CHO + 2[Ag(NHs),]JOH £ R-COOH + 2Ag{ + 4NH; + H,0

(w1 R—CHO + 2[Ag(NH3),]OH £ R-COONH, + 2Ag{ + 3NH; + H,0)
AMMUAYHBIN pacTBOP OKCHA cepedpa MOTyUaroT MO PEAKIIUSIM:
2AgN03 + 2NH;3-H,0 = AgZOi + 2NH4NO;3; + H,0O
Ag,0 + 4NH;3;-H,0 = 2[Ag(NH3),]OH + 3H,0

Peaxuus Tpommepa — ¢ ruapokcugom meau (1) B mienouHoit cpene

[Ipn HarpeBanuu pactBopa anbaeruaa ¢ ruapokcugom meau (1) mpoucxoaut
MOCJIEIOBATEIFHOE M3MEHEHHE OKPACKH PAacTBOpa C CHHEW B 3€JICHYIO, JKEITYIO U
kpacHyto. [Ipy 5TOM anbaeru OKUCIIeTcs 10 KapOOHOBOM KUCIOTHI, B KatnoH Cu?
Boccra”asiuBaercs 1o Cu™:

R-CHO + 2Cu(OH), £ R—-COOH + 2CuOH| + H,0;
2o01yooi JHcenmulil
2CUuOH < Cu,0] + H,0
KpacHbll

Peakius ¢ henmHTroBOM KUIAKOCTHIO

denuHTOBas KUJIKOCTh MOJydaeTcs: pu B3auMozencTeuu cosieid meau (1) co
IIEJIOYHBIM PACTBOPOM CETHETOBOM COMM (TapTpaTa Kalus-HaTpuUs):
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COOK COOK COONa
| .

HC—OH HC—O .--O—CH
’ T e f \C\
HC—OH ? Hf——g”" 0O—CH

\\\COONa COONa COQE/

PCaKTHUB ®denunra
B3aumoneiictBue anpaeruaa ¢ peakTuBoM DenuHra NpUBOAUT K OKUCICHUIO
ero J1o KucinoTel 1 BocctanoBeHuio Meau (1) mo menu (1). Peakius conpoBoxmaercs
MOCJIETIOBATEIbHBIM U3MEHEHUEM OKPACKH PACTBOpPA C CUHEW B 3€JIEHYIO, KEITYIO U
KpPacHYIO.

COOK COONa
H
HC—O\ ..-O—CH to
2 =Cul +R-CHO ——
HO— o \\\\\\O-——-H +3H,0
H
COONa COOK
COOK
HC—OH
4 + R-COOH + 2CuOH
HC—OH ~ N
Cu20 Hzo
COONa

CCTrHETOBA COJIb

Peakius ¢ peaktuBoM Heccuepa

PeaktuB Heccnepa npencrapiser co0oil men09HON pacTBOP TETPaiogOMEPKY-
pat (1) kamua. Anbaerun BoccTaHasnubaeT uoH [Hgl,]* 1o Meramnmuueckoit pryTH,
ITOJIY4YaeTCsl 0OCATOK TEMHO-CEPOTO IBETA.

RCHO + K;[Hgls] + 3KOH — Hg| + RCOOK + 4Kl + 2H,0

Peakiust uaer MrHoBeHHO ¢ (hopManibieTuaoM. Peakiis oueHb YyBCTBUTEIb-
Ha, UCMOJIb3yeTCs JIsl OOHAPYKEHUs IPUMECH ajbAeruja B cnupTax, ahupax u s
KOJINYECTBEHHOTO ONPEACIICHUS aJIbIETUI0B.

Peakius oOecliBeunBaHus pacTBopa Hoja

CrpoeHue anpIeruIHON IPYIIIBI ONPEAEIISIET €€ BRICOKYIO PEAKIIMOHHYIO CIIO-
COOHOCTB, MOATOMY aJbJACTUIBI MOTYT BCTYyNaTh B OKUCIIHTEIbHO-BOCCTAHOBUTEIh-
HBIE PEaKIINH J1a)Ke C TAKUMHU CITA0BIMU OKUCITUTEISIMU KaK MOJIEKYJISIPHBIN WO/

RCHO + I, + H O — RCOOH + 2HI.

[TosryueHHbIe TPOAYKTHI HE UMEIOT OKPAcKH, T. €. Habmoaaercss obeciBeunBa-
HUE PEeaKIMOHHON cMecu. Peakinio BeayT B C1a00IIEI0YHON Cpesie U TaKKe UCTIONb-
3YIOT JJI1 KOJIMYECTBEHHOTO aHAJIN3A.
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2. Peaxyus c ¢pykcuncepnucmoil Kuciomoi
B npucyrctBum anpaerujga pyKCHMHCEPHUCTasi KUCIOTa MPUOOPETAET PO30BO-

¢uoneroByto okpacky. [lonydeHue QyKCHMHCEPHUCTONU KUCIOTHI U €€ PEaKIHs C allb-
JICTHIOM MOJKET OBITh TTOKa3aHa CIIEAYIONIeH CXCMOI/I

Cl +2S0, +H,0 ——
S -H,0
B chnH B
SO;H
+ R-CHO + HC1
—_— HN C NH, >
(O —] Se
* (dyKCHUHCEpHHCTAS
KHUCJIOTa
OH (6ecrBeTHAN)
CH;
NH,
©)
, HT C=— NH,
0= T\OH cl
R—CH ©
CH;
H
OKpAILIEHHBIN IPOYKT
NH MIPUCOEINHEHNS aNbJeTUAA K
H (hyKCHHCEPHHCTOW KUCIIOTE
R—C—S0,
L OH -

3. Koudencauu}l c amunamu uiu ux npou330()ubmu
Peakius KOHACHCAIMKU C aMMHAMU WJIK UX IIPOU3BOJHBIMU ABJISICTCA O6H.I€I\/’I JIIA

aJbJICTUIOB U KETOHOB. B KaueCcTBE pEaKTUBOB HCIIONB3YIOT CIEAYIOIIUE BEMIECTBA!
1) ¢ mepBUYHOMN apOMaTHYECKOW aMUHOTPYIIIOMN, B pe3yIbTaTe peakiiuu oopa-

3ytotcst ocHoBanus [ludda:
O

R—Q:H'*' H,N S—OH _H, R—C=—N

O

O—wm

ocHoBanue [udda
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2) ruApa3uH M €Tr0 MPOU3BOIHBIC, B pe3ybTaTe 00pa3yroTCs TUAPA3OHBL:

+
R—CH + H,N—NH, -0 R—C=N—NH;

TUIApa3uH B HZO H
- ruapa3oH
0
| 0 .
R—CH + HN—NH; —-= R—C—N—NH
-0 H
NG, NO,
NG, NG,
2 A-OWHWTpOgeHUNTIMA P a3KH 2 A-NUHUTPODEHUNTMAPE30H
3) rUaPOKCUIIAaMUH, ¢ KOTOPBIM KETOHBI U aJIbJeTUIbl 00Pa3yI0T OKCUMBI:
@]
H+
R—CH + H,.N—OH ——» R—C—N—OH
TUAPOKUIIAMUH ) Hzo OKCHUM

OcnoBanus udda, ruapa3onsl, peHMITHAPA30HBI, OKCUMBbI XapaKTEPU3YIOT-
Cs1 OIIPENIETICHHON TEMIIEpaTypOU IIJIaBJICHUS, PA3JIOKEHUS NN OKPACKOIA.

KavecTBeHHbIE peakliu cOeIMHEHHNH, COAePKAIUX KAPOOKCUIbHYIO IPYIILY
CBOOOHYI0 MJIH HEHTPATU30BAHHYIO

KapOokcunpHasi rpynmna B CBOOOJHOM BHJE BXOJIUT B COCTaB KapOOHOBBIX
KHCJIOT, OKCUKHUCIIOT, aMUHOKHCIIOT, @ B HEHTPaJIN30BaHHOM BUJE — B COCTaB UX CO-
JIeN:

e
\OH \ONa

Coeaunenusi, cogepkamue KapOOKCHIbHYIO TPYNIY HPOSIBISIIOT KUCIOTHBIE

CBOICTBA 3a CUET MOABMXKHOTO aTOMa BOJIOPOAA:

0 o)
R—C/< — R c/<@ +HY
OH 0

6naroz:ap;1 YCMY OHH MOT'YT BCTYIIATh B PCAKIIMU COJIC- U KOMHJICI(COO6paBOBaHI/I}I.
st kapOOHOBBIX KUCJIOT XapaKTepHbI OOIIME CBOMCTBA KHUCIOT: OHU U3MEHS-
IOT OKpAaCKy MHAWKATOPOB, BCTYIIAIOT B PCAKIHIO C AKTHBHBIMU MCTaJlllaMH, OKCHU A~
MU OCHOBHOTO M aM(OTEpHOT0 Xapakrepa, ¢ ocHoBaHusMu. Hanpumep,
2CH3COOH + Mg = (CH3CO0),Mg + H,T.
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OcoObiMu cBOWICTBaMH 0O0JaaeT MypasbuHas Kucioma (OITHOBPEMEHHO U
aNbJIETU]], U KUCJIOTA), OITOMY JlaeT PeaKkluio cepeOpsHOro 3epkajia, He Xapakrep-
HYIO IS IPYTUX KUCIIOT:

HO-CHO + 2[Ag(NH3):]JOH — 2H,0 + 2Agl + 4NH; + CO,1.

Conu ykcycnout kucaomst ¢ pactBopom xjopuna xenesa (l11) obpasyroT ¢
areTaT-noOHaAMH MaJIOAMCCOIMUPYIONTNN U THApoau3yromuiics arerar xenesza (I1).
PacTBop mpuobperaeT KpacHO-OypyIo OKpacKy:

3CH3COONa + FeCl; + H,0O = FeOH(CH3COO); + 3NaCl + CH;COOH.

['unpokcuibHas rpynmna KapOOHOBBIX KHUCIOT CIOCOOHA 3aMeIaThCs Ha OCTa-
TOK CIIUPTA, YTO MPUBOJUT K 0OPA30BAHUIO CIIOKHOTO dPuUpa.

1. Peakyus cone- u KOMN1EeKCOOOPA306AHUSL C COTIAMU MANCEHIX MEMAILI08

Peakiuio mpoBoOAsT myTeM J100aBICHHS K PACTBOPY COJHM TSXKEIOr0 MeTajuia
(FeCls, CoCl,, CuSO,) anamu3upyemMoro peareHTa B BUIC HEUTpaIbHOM coim. B ciy-
yae aHaju3a COCIMHEHUN CO CBOOOHOM KapOOKCUIBHOM TPYNIOi HE0OX0IUMO CHa-
yaJia MepeBecT €€ B HEUTpaIM30BaHHYIO0 (GopMy J00aBlIeHHEM HEOOIBIIIOrO KOJIUYe-
CTBA IIEIOYH.

Hanpumep:
9CH3COOK + 3FeCls + 2H20 — [Fe3(OH)s-(CH3COO)s]*-CH3COO™ + 9KCI + 2CH3;COOH

KpaCHOC OKpalllMBaHUEC

B psge ciydaeB kpome KapOOKCHIIBHOM B pPEAKIMU YYacCTBYIOT U JIpyrue

(GbyHKIHOHATBHBIC TPYITBL. Hanpumep:

//o
/O AN &
SN +cuso, —= | Ny | +H.S0
2 _ (0] 2 4
/ OH N___\C /
N / N
HHUKOTHHOBAs KUCJIOTa O /
\ |
C \
//

O 0Caao0K KOMHJIGKCHOI‘/'I CcOoJiIn

CHHETO IIB€TA

2. Peakuyusa smepugpuxayuu

KapOoHOBBIE KHCIIOTHI WJIM WX COJIM KOHJEHCHUPYIOTCS CO CIUPTaMH, 00pa3ys
cnoxnbie 3¢upbl. Obpasyronuecs dPUpbl J0Ka3bIBAIOT MO CEU(UUECKOMY 3amnaxy
WX TI0 TeMIIepaType TUIaBicHUs (MITUKUTICHHS).

3. Peakuusa oexapooxkcunuposanus

[lpu HarpeBaHWM HEKOTOPHIX KApOOHOBBIX KHCIOT B MPHUCYTCTBUU KapOoHaTa
HaATpUsl UM UTpaTa HaTpusl Bbiaensiercs okcunl yraepoaa (1V), npyroit npoaykr nekap-
OOKCHITMPOBAHMST OOHAPY>KUBAIOT T10 CHIEIM(PUISCKUM CBOMCTBaM, HAaIIpUMep, TI0 3araxy:

Ox__-OH
C
OH N a2C03 OH T
T» + C02
CaMIIWIOBAs denon

KHCIIOTa (cenndunueckii 3anax)
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4. Peaxkyus evioenenus Kuciom
CuiibHBIE MUHEpaJbHBIE KUCIOTHI (CEepHasi, XJIOPOBOJOPOHAS, a30THAsI) BbI-
TECHSIOT OoJiee ciiabble KapOOHOBBIE KUCIOTHI M3 UX cojieid. OOpasyromniuecs KUcio-
THI OMPENEIIAIOT 10 3amax (HampuMmep, YKCYCHYIO KHCIIOTY), a B cllydae ocajika — I0
TeMrepaType IJIaBJICHUS:
CH3COOK + HCl — KCl1 + CH3COOH;

OO O "

+HC] @ ——» + NaCl

Y
OeH30IHas KUCI0Ta

t,, = 120-124,5°C

OCH30aT HATPUsI

KavecTBeHHbIE peakuy COeIMHEHN, COAEP/KALIMX B COCTABE AMUHOIPYIIITY

AMUHOTPYTIITY CONEpKaT aMHUHBI — Mpou3BoaHbIe amMmuaka NHs, y KoToporo
BOJIOPOJ] 3aMEIIeH Ha yTJIeBOJOPOAHbIE paaukaisl. [Ipu 3amMeHne o1HOTO aTomMa BOJIO-
poJia Ha paauKkana o0pa3yroTcs mnepBuuyHble aMuHbl (amudartrueckue AIK—NH; nam
apoMmatuueckre Ar—-NHy). [Ipu 3amene AByx aToMOB BOJOPOJAA MOJYy4arOTCsl BTOPUY-
HBIE aMUHBI, TPEX — TPETUYHBIE COOTBETCTBEHHO:

H —N——
—_— N —_—

[lepBuunasi, BTOpUYHasi U TpeTUUHas anupaTUueCKUe aMUHOTPYIIbI, KaK U
aMMUaK, MPUAAI0T COSIMHEHUSIM OCHOBHBIE CBOMCTBA 3a CUET HEIOJEICHHOM Mapbl
AJIEKTPOHOB y aTOMa a30Ta.

1. Peakyuu cone- u KOMRi1eKcooopa3oeanus

OcHOBaHbI Ha CBOMCTBE COCNMHEHHN C anudaTruueckoil aMHHOTPYIION oOpa-
30BBIBATh HEPACTBOPUMBIE COJIM, MPOSBISASA CBOMCTBAa OCHOBaHMs. Ilpu jqokazarenb-
CTBE aMHMHOB B BHJIE OCHOBAaHUM PEaKIIMIO MPOBOJST B KUCJIOU Cpejie, T. €. CHavasa
MOJIYy4Yal0T PACTBOPUMYIO COJIb QJIKUJ aMMOHUS, a 3aTe€M U3 Hee — HEePaCTBOPUMBIN
KoMIuieke. [Ipu 3ToM UCTIONB3YIOTCS CAEAYIONIUE TPYIINbl PEAKTUBOB:

— OpraHMyYecKre KUCIO0Thl (MUKPUHOBAS, I[aBesieBasi, BUHHAS U JIp.), HAIpuMep

S,

OH ol
R—N—R |

| + —> | R— l\@— R
R |
TPETUYHBIA R
aMMH N02 N 02 Y
MTAKPIHOBAS MIKpaT
KUCIIOTa TPHATKUITAMMOHMS

— COJIM KOMIUIEKCHBIX KUCIOT (TerpaiiopoBucmytar (lll) kamms, terpaiiono-
mepkypar (Il) xanus, pacTBop Moa B MOIU 1€ KajIus), HAaIpuMep
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- HC | O
R—N—R + KBil, —> | R—NZ—R|[Bil,] | +KCl
; g

)
— COJIM HEOPraHWYECKUX KUCJIOT (POJaHM]l aMMOHHMS, TIEpMaHTaHaT Kalus, 1H-
XpoMar Kajus u Ap.), Halpumep

H
HCl |

R—N—R + KMnO; —=» | R— 2R |Mno® | +kai
) )

2. Peaxkuyus evloeneHus 0CHOBAHUIL
Jnst conmeit, oOpa30oBaHHBIX aMUHAMU M OPTaHUYECKUMH KHUCJIOTAMH, HUCIOJb-
3YIOT TaK)K€ PEaKIMIO BBIJICJICHUS] OCHOBAHUS B BUJE JIETYYEro COCIUHECHUS, MaCs-
HUCTOW >KUJIKOCTH WJIM OCajJKa, y TMOCJEAHEr0 MOXKHO OIpPEACIUTh TEeMIEepaTypy
TLJIABJICHUS.
CyIIHOCTB TIpolecca 3aKII04aeTCs B CICYIOMIEM:
[RsNH]*An~+ NaOH — R3N| + NaAn + H;O.

OTIebHO PacCMOTPUM KauECTBEHHBIE PEAKIIMHU BEIIECTB, COJCPIKAIIUX IEp-
BUYHYIO aQpOMaTHUUYECKYIO TPYIIITY.

DJIeKTPOHHAs Tapa a30Ta NEPBUYHON aMHUHOTPYMIBI HAXOUTCS B COMPSKEHUU
C T-DJIEKTPOHAMH apOMaTHUYECKOM CHUCTEMbI, YTO MPUBOIAUT K IepepacrpeeeHUI0
AJEKTPOHHON TIJIOTHOCTM Y AaKTUBM3AllUM apOMATUYECKOTO KOJblla 0- U N-
nojoxxkeHusx. CMeneHue IeKTPOHHOM MJIOTHOCTH C aToMa a30Ta MPUBOAUT K CHHU-
KEHUIO €r0 OCHOBHOCTH: KaK MPaBUJIO, COSAUHEHUS] C apOMATHUYECKON aMUHOTPYII-
TIOH SBJISIOTCS CIaOBIMU OCHOBAHHUSIMH.

Ha ocHOBe CBOMCTB EPBUYHON apOMATUYECKOM aMUHOTPYIIIIBI U CBA3aHHOTO C
HEW apoMaTHYeCcKOro pajvkaja B Ka4eCTBEHHOM aHAJIM3€ TAKWUX COCIWHEHUN HC-
MOJIB3YIOT CIICAYIONINE PEAKIIUH.

1. Peakyusa ouazomupoanus ¢ nOC1e0yIiouuM a3ocouemanuem

JlnazotrpoBaHue MPOBOJUTCS HUTPUTOM HATPUsl B KUCIIOM Cpele MPU HU3KOU
TeMriepatype. B pesynbrare M3 apoMaTHYECKUX aMHHOMPOU3BOIHBIX 00paszyroTCs
OecIBETHBIE MJIH CJ1Ia00-3KEITOr0 I[BETA COJIM JUA30HHS.

NH» (I?IEN
+NaNO, + 2HCl ——— Cl +NaCl + 2H,0
e
NH, ILHZ
cynbbh aHUIIOBas —

KHUCII00Ta AUA30IIPOU3BOAHOC
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[Tomyuenyro coib TUa30HUSI COUYETAIOT ¢ (DEHOJIaMHU B IIEJIOYHOM cpese WiH ¢
apoMaTUYECKUMH aMUHAMH — B clabo kucinoil. [Ipu atom oOpasyercsi HHTEHCUBHO
OKpAIICHHBIN a30KpacUTelb (BUITHEBO- HII OPaHKEBO-KPACHOTO I1BETA):

NaO
[ f=n
= N—N
_NaOH_
THO
B-HadTON

O—S|—O O:T:O a30KpacHTeNb
. NH, | NH,
JIMa30TIPOH3BOTHOE

2. Peakyus oxucnenus

Opranudeckue BEIIECTBA, COACPKAIIME MEPBUUHYI0 apOMATHYECKYH0 aMHUHO-
IPYIITY, JIETKO OKHUCISIOTCS Ja)e KHUCIOPOJ0M BO3AyXa ¢ 00pa3oBaHHEM OKpallleH-
HBIX TPOJYKTOB XHHOHWJHOTO CTpPOCHMS. B KadecTBe OKHCIUTENS Yalle BCEro Hc-

IIOJIB3YIOT IICPMAHI'aHAT KaJInsd, KOTOpBIﬁ BOCCTaHABJINBasICh, O6€CHB€“II/IB3€TC$II
NH,

@ “KMnO, KMnO4
MnZ*

[Ipn noOaBieHNN CBEXKENPUTOTOBIEHHOTO PACTBOpPA XJIOPHOM M3BECTH K pac-
TBOPY aHWJIMHA HaOMIOJAaeTCsa MOsIBJICHUE (PUOJIETOBOM OKpPAaCKH pPacTBOpPA, NMEPEXO-
JslIeld B KOPUYHEBYIO, a 3aTeM B uepHyro. OOpa3yeTcsi TKaHEeBbIN KpacUTelb, MOTY-
YUBIIMN Ha3BaHUE «UYEPHBIA AaHUIUH.

3. Peakyus KoHOeHcayuu ¢ anpvoecuoamu

[Ipu B3auMOJEHUCTBUM B KUCIIOM Cpelle C apOMATUYECKUMU albJErUIaMu Iep-
BUYHBIC ApOMATUYECKHNE aMUHBI 00pa3ylOT OKpAIIEHHBIE B JKEITHIA WM OpaH KEBBIM
nBeT ocHoBanus [ludda:

0
CH
HO NH, + N Nl
/ \ _—_—

H CHs
CH,

— > HO N=—C N<
H CHj,

ocuoBanue [udda
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Kauecmeennwvle peakyuu coedunenuii, cooepiicauiux opy2ue (yHKuuonaibHvle Zpynnol

Tak Kak B COCTaB y2/1€60008 BXOJIAT HECKOJIBKO THAPOKCUIIBHBIX TPYIII, a TaK-
e albJeTUHAsl UM KETOTpyIIa, TO UM CBOMCTBEHHBI PEaKIUU, XapaKTepHbIE AJis
CIIUPTOB U aJIbJACTU/IOB.

Jl1st Toro 4ToOBl OTIIMYUTH KETOTeKCO3y (Hampumep, GpyKTO3y) OT aidbJOreK-
co3blI (IJIIOKO3b1) NPOBOASAT peaxkyuto Cenusanosa.

OTKpBITHE KETOTEKCO3, B YACTHOCTH, (PPYKTO3bI OCHOBAHO Ha B3aMMOJICCTBUU
S-oxcumeTmihypdyposa, MpoIyKTa AeTHAPATAIIMHA BCEX KETOTEKCO3, C PE3OPIIHHOM.

H  OH H* )\ “°

- 2H,0 ™~
H OH 2 0 H

HO H 5-okcumerund ypdyporn

¢dbpyxro3a
HpH HarpcBaHHUH C COJITHON KHMCJIOTOH U PE3OPOUHOM KETOI'CKCO3bI Jal0T BUIIHCBO-

KpaCHOC OKpAIlINBAHUC!

H

HO OH
+
H - 2H,0
CH,OH

%

pe3opLuH
HO 0] OH
\@Hjij/

C

/

O

=

CH,OH

BUIIIHEBO-KPACHBIN LIBET

AJBIOreKCco3bl Takke 00pa3yloT COECIMHEHHE BHIIHEBO-KPACHOIO I[BETa, TaK
KaK B pacTBOpE MOTYT U30MEPU30BATHCS /10 KETOT€KCO3, OJJHAKO I KETOTeKCo3 3Ta
peaxius IpOXOAUT 3HAUYUTENBHO ObICTpee.

W3 oTaenbHBIX peakiyii Ha YTIAEBOABI TaK e XOUYETCsl OTMETUTh 00pa30BaHHE
KOMIUIEKCHOTO COEAMHEHHUS-BKIIIOUCHHUSI Kpaxmalia ¢ MOJICKYJSIPHBIM HOJIOM CHHE-
¢duoneroBoro 1Bera. MoJekynbl aMHIO3bl (OJJHOTO W3 BaXXHEHIINX KOMIIOHEHTOB
KpaxMajia) MpeJCTaBIIsIOT cO00# Crupalib, B OJOCTAX KOTOPOH pacrojiaratoTcsi Mo-
JIEKYJIbl HOAA.

AMunokuciomol coaepx aT B CBOEM COCTaBe JB€ (PYHKIIMOHAIbHbBIE TPYIIbI —
aMUHOTPYNIy UM KapOOKCWIbHYIO. /[[1s aMHUHOKHCIOT XapakTepHa KHCJIOTHO-
OCHOBHasl IBOWCTBEHHOCTh U 00pa30BaHKE B PACTBOPE OUIOISIPHOTO MOHA!
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O
— O
HN—R—CT  —= uR r—c?
N 3 NE)
OH 0O
JIns 0-aMHUHOKHCIIOT XapaKTepHa peakius 00pa30BaHMUs OKPAIIEHHOI'O COEH-
HEeHUs1 ¢ HUHTUApUHOM. [Ipu HarpeBanuu 510 70°C 0-aMUHOKHUCIOTHI OKHUCIISIOTCA
HUHTHUJIPUHOM M TIOJBEPraloTCs OKUCIUTEIHPHOMY J€3aMUHUPOBAHUIO C 00pa30BaHU-
€M aMMHaKa U JIeKapOOKCUIIMPOBAHHUIO C 00pa30BaHUEM ajbJCTHAa U OKCHIIA YTJIe-
poaa (1\V), a HUHTUJIPUH BOCCTAHABINBACTCS:

0
H
HOOC—C—NH, + ——0 +H,0 ——
R
HUHTUOPUH
h OH
_0
— R—C<H+COZ+NH3+ OH

)
BoccranoBieHHBIM HUHI'HMAPHUH, KOHACHCHUPYACH C aMMHAKOM M OKHCJICHHBIM

HUHTI'UAPHUHOM, o6pasyeT COCOINMHCHUC, KOTOPOC, CHOIMU3HUPYACH, IICPCXOIUT OKpa-

HIEHHYI0 (GOpMY, UMEIOIIYIO CUHE-(UOIETOBBIN I[BET:
OH

\ OH + O NH; —>

o) OH o O
\
> N + 2H20
/
O 0]

Kpome Toro, cyiiecTByeT LeNblid psijfi KAYECTBEHHBIX PEaKIMs Ha OTIEIbHBIC
AMUHOKHUCJIOTHI, OOYCJIOBJICHHBIN CBOMCTBaMHM (PYHKIIMOHAJIBHBIX TPYMI U XapakKTe-
POM YTJIEBOJIOPOJIHOTO pajivKaia.

1. Peaxkyusa Caxkazyuu na apeuHun

B peakiuu apruHuHa, comepkKaiiero ryaHHuIMHOBYIO TPYIIUPOBKY, ¢ THIOO0-
POMHUTOM TIPOUCXOIUT OOpa3oBaHWE OKHUCICHHOW (OPMBI aprHHUHA, KOTOpas MpH
B3aUMOJICUCTBHH C 0-Ha(pTOTIOM 00pa3yeT CoeAMHEHNE KPACHOTO IIBETA!
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0

+ 2NaBrO ——— O‘ + 2NaBr + H,0

0]
1,4-HadpTaxmHOH

-

a-HaTON

NH NH,O
| H Hy H, Hy |

+ H,N-C-N-C -C -C -CH-C—OH ——
ApruHuH
0O

NH NH,O
| I H Hy Hy Hy | 2
N—C—N-C -C -C -CH-C—OH + H,0

3

2. Peakuyua @onsa na «ciadocea3auHyio) cepy yucmeuHna
[Ipu KUNSTYEHUU HUCTEWHA B MIEJOYHOU CPEAE OT HETO JIETKO OTHICIUISIETCS Ce-
pa B BUJIE CEPOBOJIOPO/Ia, KOTOPKIN B IIEIOYHOM cpeie oOpasyeT cyiabdua HaTpus:

HoC—SH H,C—OH

HC=NH, +2N2OH % HC—NH, +NayS +H,0
COOH COOH

IUCTCUH

OO6pazoBanue cynbduaa HATpUs MOJHO OOHAPYKUTH C TIOMOIIBIO HOHOB TshKe-
JBIX METAJUIOB, HAIPUMEP, MOHOB CBUHIIA, 00pa3yIOIINX C CyJIbPUA-MOHAMH Hepac-
TBOPUMBIN Cyb(GU] CBUHIIA YEPHOTO IIBETA:

Na,S + Pb(NOs3), = PbS| + 2NaNOs.

3. Peaxyus Munona na mupo3un

B peakuuu apoMatuueckoil aMHMHOKHCIOTHI TUPO3UHA, cojeprKaiieid (heHOb-
HOE PO ¢ peakTHBOM MujoHa (cMech HUTpatoB ¥ HUTpuToB pTyTH (1) 1 (I1), pac-
TBOPEHHBIX B KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTE) 00pa3yeTcs pTyTHas COJb TH-
pO3WHA, UMEIOIIAast KPAaCHYIO OKPacKy:

O

I I

H2N—$H C—OH H2N—(|?H C—OH
CI{Z CJ{Z

Hg?*; HNO
+ HgN02 —>’ 3 + Hzo

NO,

OH OHg
Tuposun PryTHOE coennHeHne

HUTPO30TUPO3HUHA
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4. Peaxkyusa Ilaynu na cucmuoun

[Ipu B3auMoeHCTBUU CYJIb(PAHUIOBONW KUCIIOTHI B KUCJIOW Cpejie C HUTPUTOM
HATpUsl (Kaius) MPOUCXOIUT PEaKIusl JUa30TUPOBAHUS U 00paszyeTcsi [ua3zo0eH30-
Cylb(hOHOBAs KUCTIOTA, KOTOPAsi B PEAKIMU C TUCTUIUHOM (WJIM TUPO3UHOM) 00pasy-
€T COEJIMHEHNE BUIITHEBO-KPACHOTO I[BETA.

SO3H SOgH
+ KNO, + HCl —— <j + 2H,0 + KCI
NH, N=N
Cynb(harmiosas n-Cynb(poOeH30I11a30H uii
KHUCIIOTa (tma306eH307ICyTEPOHOBAS KHCITOTA)
i T
SO3H  HN-CHC-OH SOsH C—on SOsH
|
H,C H,N-CH
2 N /N \ H,C
4 )
N=N H N=N N=N
I'netuna H

2,5-Buc-n-cynbhoOeH301a30TUCTUIUH
Cy1ecTBYIOT U IPyrUe peakiiui OOHAPYKEHUS KOHKPETHBIX aMUHOKHCIIOT.
benku nipenctaBisitoT cOO0OM MOTUMEPHI, COCTOSIIIIME U3 OCTAaTKOB aMUHOKHC-
JIOT. DT aMUHOKHCJIOTHBIE OCTAaTKU CBSI3aHBI MEXKIY COOOM MENTUIHON CBA3BIO, KO-
TOpas MOXKET CYIIECTBOBATH B JIBYX TAYTOMEPHBIX gopMax
H
| I

_ H
—C=N— == —C—N—

MENTUIHAS CBA3b HENTUIHAS CBA3b
eHOJIbHAs GopmMa KeTOHHast opMa
KauecTtBenHol peakiveld Ha ENTHUAHYIO CBS3b (BBIZEIICHA B MPSIMOYTOJIHHUK)
saBisieTcs OmyperoBas peakiusa. OHa MpearnoaraeT, YTo K CBEXKEIPHUTOTOBICHHOMY
ruapokcuny menu (1) B n30bITKe mIenoun n00aBisSIOT pacTBOp Oeika M B30aIThIBa-
10T. [losiBsieTcs proneToBOE OKpaIlIMBaHKE.
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OH H|OH JH OH H OH H

—C=N—C—TC=NfC—C=N—C—C=N—C— + Cu(OH),—/—

Rl T" R" R"' le
cC—¢C
298
N H o) N + 2 Hzo
| /C_Rlll
C\O\ H |

KcanronporennoBas peakius. K Oenky mn00aBisioT HECKOJIBKO Kamelb KOH-
LEHTPUPOBAHHOMN a30THOM KUCJIOTHI U Cllerka HarpeBaroT. bejok aeHarypupyer — o0-
paszyercsi Oenblid OCajoK, KOTOpPbIA IpPH HarpeBaHuM >xeiareeT. K oxnaxIeHHOMY
0CaJKy J00aBJISIIOT HECKOJBKO Kalleldb KOHLIEHTPUPOBAHHOIO pacTBOpa aMMHAKa.
Ocaok CTAaHOBUTCS OPaHKEBBIM.

H H O H H O H H O
1l Ll Ll
+HONO, —> — + NH,* + H,0
- H,0
N/o \N/O
N NA -
O 5 O

Peakiust Ha cepycoaepikallue OCTaTKu aMHMHOKHUCIIOT B MOJIEKyIax Oenka: Oe-

JIOK HarpeBaroT CO IIEIO0YbI0, MPU ITOM OEJIOK JACHATYPUPYET U TUIPOIU3YETCS, OT

cCepycoAepKalluX aMUHOKHUCIOT OTIHICIUISIOTCS Ccynbhua-uonsl. [Ipu mobamieHuu
pacTBOpa COM CBUHIA O0pa3yeTCsl YePHBIN 0CaOK:
S2+ Pb* = PbS|
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Pemienne 3a1a4 Ha pacro3HaBaHue OPraHUYECKUX COeUHEHNH

N3yynB kauecTBEHHbIC PEaKIMM HA OPTaHUYECKHE BEIIECTBA, PACCMOTPUTE
IpUMEPHI pelIeHus 3a/lay Ha pacro3HaBaHUE OpraHUYecKUX (MHOT/Ia U HeopraHuye-
CKHX) BEIIIECTB.

Ilpumep 1. B mectu npoOupkax 0€3 ITUKETOK HAXOMASTCS BOIHBIE PACTBOPHI
YKCYCHOM KHUCJIOTHI, alleTallbJIeTua, 3TaHoda, COJISTHON KUCIOThI, KapOOHaTa Kajusl,
HUTpata cepedpa. MaccoBasi 10151 BEIIECTB BO Bcex pacTBopax coctaisieT 10%. Kak
Pa3INUUTh BCE 3TU COCTUHEHUS, UCTIONB3YS U HE HCTONb3Ys IPYTHX PEaKTUBOB?

Pewenue. PaccMOTpUM OJMH M3 BapHaHTOB pelieHus. OpraHu4ecKue Belle-
CTBa MO>KHO OTPEENIUTH IO 3amaxy. 3anax yKCyCHOW KHCJIOTBI U CIIHPTA 3HAET Kax-
TIBIA MKOJBHUK. AIIETABICTHI UMEET 3amax Mpenbix 10710k, Janee orOupaem mpoOsl
U3 BCEX MPOOMPOK U J00aBIsieM K HUM YKCYCHYIO KHCIIOTY. Pearnpyert ToJbKko Kap-
OOHAT KaJIU:

K,CO3 + CHsCOOH — CH3COOK + H,0 + CO,T (Bbinemnstercs ras).
Teneps B ocraBmMecss NpoOUpPKU a00aBiIsieM KapOoHaT Kanus. B cioyuae cosstHOU
KHCJIOTBI BBIJIEJISIETCS T'a3, B Cllydae HUTpaTa cepeOpa BbINaJaeT OCaJ0K:

K>COj3 + 2HCI = 2KCIl + H,0 + CO,?
K>CO3 + 2AgNO; = AgCOsd + 2KNO:s.
OenbIit

IIpumep 2. Bolgansl cieayroniye BELECTBAa: LMKIONEHTEH, LMKIONEHTAaH,
neHTuH-1. Kak oTiInunuTh coeuHeHus apyr oT Apyra?

Pewenue

1. Ilentun-1 pearupyer ¢ aMMHAYHbIM PAaCTBOPOM OKCHJA cepedpa (BbIMaaaeTt
0CaJIoK):

HC=C-CH,-CH,-CH3 + [Ag(NHg)z]OH — AgCEC-CHz-CHz-CHg + 2NH3+H,0

2. llukiioneHTeH o0eclBeYMBaeT OPOMHYIO BOJTY:
Br

+Br,—>

Br
3. LlukioneHTan He pearupyeT HU ¢ OpOMHOM BOJIOM, HU C aMMHMAYHBIM pac-

TBOPOM OKcHJIa cepedpa.

IIpumep 3. B nsaTtu npoHyMepOBaHHBIX MPOOUPKAX HAXOAUTCS TEKCEH, METH-
JIOBBIA 3(QUpP MYpaBbHUHOW KHUCIOTHI, 3TAHOJ, YKCYyCHas KHCIJIOTa, BOAHBIA pacTBOP
(dhenorna.

Y CTaHOBIIEHO, YTO NPH ACUCTBUM METAJUIMYECKOTO HATPUs HA BEILECTBA U3 IPO-
oupoxk 2, 4, 5 Beiiensiercs ra3. C OpoMHO BOJIOW pearnpyroT BEIIECTBA U3 MPOOUPOK 3,
5; ¢ aMMHaYHBIM PACTBOPOM OKCHA cepedpa — BemiecTBa U3 mpodupok 1 u 4. C Boj-
HBIM PACTBOPOM THIIPOKCHIA HATPHUS pearupyroT BemecTsa u3 1, 4, 5 mpoOUpoK.

YcranoBuTe COEPKUMOE MPOHYMEPOBAHHBIX MPOOUPOK.

Pewenue. JIns pacno3HaBaHusi COCTaBUM TaOJHITy 2 U Cpa3y OrOBOPUMCS, UTO
B YCJOBMM JAHHOM 3a/1a4M HE YUYUTBHIBAETCS BO3MOXHOCTbH psifla B3aUMOICHUCTBUH,
Harpumep, mMeTwigopmuara ¢ OpOMHON BOJOM, (peHOoJIa ¢ PacTBOPOM THMIPOKCHAA
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auaMMuHCcepeOpa. 3HaKOM — 0003HAa4YMM OTCYTCTBHE B3aMMOJICUCTBUS, 3HAKOM + —
HPOUCXOIAIIYI0 XUMUYECKYIO PEAKIIHUIO.

Ta0muma 2
BBaHMOHCﬁCTBHH OoIIpCACIIACMBIX BCIICCTB C IMPCAJIOKCHHBIMU PCAKTHBAMUA
pPEaKTHBBI No
Br; (pactBO Ag(NH3)2]OH pooup-
onpeens: Na 2(p p) [Ag(NH3)] NaOH poGup
CMBIC BCIIICCTBA Ku
+
I - - - 3
CKCCH o0eclLIBeYNBaHUE
+
UJICT PeaKIus Th/I-
0CaJIOK YEPHOTO IIBETA
Metundopmuar | — — ponu3za 6e3 BUIH- 1
(AQ) i cepebpsiHoe .
MBIX H3MEHEHHI
3epKaJio Ha CTEHKaX
+
OTaHon - - _ 2
Hz1
€aKINs UIET, HO BU- eaKnus HelTpau-
VkcycHast + peaKtus HACT, HO | peaKi p
- JIMMBIX U3MEHEHHUH He | 3a1uu 0€3 BUIUMBIX 4
KHUCJIOTa H21 o
IIPOUCXOTUT M3MEHEHUH
+ eaKIMs HeUTpaiu-
PactBop + peakl p
0CaJIoK 0eI0ro - 3amuu 0e3 BUANMBIX 5
dbeHona H21t .
[BETA W3MEHEHUI

IIpumep 4. B mecty npoHyMepOBaHHBIX MPOOUPKAX HAXOIATCS PACTBOPHI:
M30IPONMIOBOTO CIUPTa, TMApOKapOOHaTa HATpUs, YKCYCHOM KHCJIOTBHI, aHWJIMHA
COJIIHOKMCIIOTO, rIuleprHa, 0enka. Kak onpenennTs, B Kakoil MpoOOUpPKe HAXOAUTCS
Ka)XI0€ U3 BEMIECTB?

Pewenue. Cpa3y npenynpexaaem, 4To 3/1€Ch Mbl IPejIaraéM CIOBECHOE 00b-
SCHEHUE UICHTU(UKALIUY BELIECTB.

[Tpu noGaBneHuM OPOMHOM BOJIBI K PACTBOPaM B NMPOHYMEPOBAHHBIX MPOOUP-
Kax oOpa3yercsi 0caJJoK B NMPOOUPKE C aHWJIMHOM COJITHOKUCIIBIM B PE3YJIbTAaTe €ro
B3aUMOJICUCTBUSI ¢ OpOMHOW BOAOW. MaeHTH(pUIIMPOBAaHHBIM PACTBOPOM aHUIMHA
COJSTHOKHUCIJIOTO JIEHCTBYIOT Ha OCTajbHBIE MSTh pacTBOpoB. B mpobupke ¢ pactBo-
poM ruapokapOOHaTa HaTpHs BBIIEISAETCS YIJIEKUCIBIM ra3. Y CTaHOBJIEHHBIM pac-
TBOPOM THApOKapOOHAaTa HATpus ACHCTBYIOT Ha OCTaJIbHbIE 4YEThIpe pacTBopa. B
MpOoOUpKE C YKCYCHOU KUCIIOTOM BBIACIISICTCS YTJIEKUCHBIN Ta3. Ha ocraBiuecs tpu
pacTBopa JeHUCTBYIOT pacTBOpoM cylibdara Meau (l1), KOTophIil BBI3bIBAET MOSIBJICHUE
ocaJika B pe3ysbTare JAeHaTypauuu Oenka. Jljig naeHTudukanuu rauuepuHa roToBsT
ruapokcun meau (1) u3 pacrBopoB cynbsdara meau (1) u runpoxcuaa narpust. I'na-
pokcua meau (11) 1o6aBasOT K OJHOMY M3 OCTaBIIMXCS JBYX pacTBOpoB. B ciyuae
pactBopenus ruapokcuaa meau (1) ¢ oOpa3oBaHreM mPO3pavHOro pacTBOpa TIIUIlE-
paTa MeAM SIPKO-CHHEro LBeTa MACHTU(UUUPYIOT riauiepruH. OcTaBUIMIiCS pacTBOP
ABJISIETCS] PACTBOPOM H30MPONUIIOBOIO CIIUPTA.

IMpumep 5. B cemu mpoHyMepoBaHHBIX MPOOMPKAX HAXOATCS PACTBOPHI Clie-
AYIOIIUX OPraHUYeCKUX COEAMHEHUN: aMUHOYKCYCHOW KHCIIOTHI, ()eHOoJa, HU30Ipo-
[IUJIOBOTO CHUPTA, MIIULEPHUHA, TPUXJIOPYKCYCHOW KUCIOTBI, COJSHOKHUCIOTO aHUJIU-
Ha, TJIIOKO3bl. VICob3ysl B KaYECTBE PEAKTUBOB TOJBKO PACTBOPHI CIEAYIOLIUX HE-
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oprannveckux BemecTs: 2% pactBop cynbdata menu (1), 5% pactBop xyopuma xe-
ne3a (III), 10% pactBOop ruapokcuna HaTpus U 5% pacTBop KapOoHaTa HaTpHs,
oTmpeenTe OPraHMueCKUe BEIIECTBA, COJEPKAIIUecs B KAk 101 PoOupKe.

Pewenue. Cpa3y npenynpexiaem, 4To 3/1eCh MbI IpejiaraéM CIOBECHOE 00b-
SCHEHHE UJICHTU(DUKAIIUU BELIECTB.

[Ipu noGaBnenun pactBopa xjopujna sxene3a (l1l) xk pactBopam, B3sSTHIM U3
IPOHYMEPOBAHHBIX MTPOOUPOK, 0Opa3yeTCsl KpacHOE OKpallMBaHUE C AaMUHOYKCYCHOM
KHUCIOTOH U (proneroBoe okpamBanue ¢ ¢penonom. [lpu nobaBneHun pacTBopa Kap-
OoHaTa HaTpus K oOpasiaM pacTBOPOB, B3ATHIX U3 OCTABIIHMXCS MSTH MPOOUPOK, BHI-
JEJSIETCSl YIJIEKUCIBIA Ta3 B CIydae TPUXJIOPYKCYCHOM KHUCIOTBI U COJITHOKHCIIOTO
aHWJIMHA, C OCTAJBHBIMHU BEIIeCTBAMHU peakius He uaeT. CONSHOKHCIIBIN aHWINH
MOYXHO OTIUYHUTH OT TPUXJIOPYKCYCHOUM KUCIOTHI TP J0OABIICHUN K HUM THAPOKCH-
na Hatpus. [Ipu 3TOM B TpOOUPKE C COMSTHOKUCIBIM aHUIIMHOM 00pa3yeTcst SMYyIbCUs
aHWJIMHA B BOJIE, B MPOOUPKE C TPUXJIOPYKCYCHOM KUCIOTOW BUIUMBIX U3MEHEHUN HE
HaOmogaetcs. OnpeneneHue U30MPOIMIOBOTO CIUPTA, MIHIIEPUHA U TIHOKO3bI MPO-
BOJISIT CIEAYIOIKUM 00pa3oM. B oTnenbHOM npobupke cMmemmBanueM 4-x kameib 2%
pactBopa cynbdara meau (1) u 3 ma 10% pacTtBopa rHAPOKCHIA HATPUS TOTYUYArOT
ocaniok ruapokcusia meau (1) romy6oro 1Bera, KOTOPHIi AENAT HA TPU YACTH.

K kaxxmo#t yacTu NpUIMBaIOT OTAEIBHO 10 HECKOIBKO Kameilb U30MPOIMUIOBO-
ro CIUpTa, TIUIEPUHA U TIIOKO3bl. B mpoOupke ¢ 1o6aBieHHEM H30MPOIUIOBOTO
CupTa U3MEHEHWI He Halmrojaercsd, B MpoOMpKax ¢ J00ABICHHEM TIIMLEPUHA U
TJIIOKO3BI OCAJIOK PacTBOPSIETCA ¢ 00pa30BaHMEM KOMITJIEKCHBIX COCTUHEHHN MHTEH-
CHUBHO-CHHETO I1BeTa. Pa3nuunth 00pa3oBaBIIEeCcs KOMIUICKCHBIC COSAMHEHUS MOXK-
HO HarpeBaHMEM Ha TOPEJIKE WU CIUPTOBKE BEPXHEH YacTH pacTBOPOB B MPOOUPKAX
10 Hayana kunenus. [Ipu 3ToM B poOHpKe ¢ TIUIEpUHOM HE OyAeT HaOIIoAaThCs
M3MCHEHHUSI OKPACKH, a B BEPXHEH YacTH pacTBOpa TIIFOKO3BI TMOSBIISCTCS >KEIITHIH
ocazok ruapokcuaa meau (1), mepexomsmuii B KpacHblid ocagok okcuma meau (1),
HUKHSIS YaCTh )KUJIKOCTH, KOTOPYIO HE HarpeBaju, OCTAETCSl CUHEH.

Ipumep 6. B mectu npoOupkax HAXOAATCS BOAHBIE PACTBOPHI TNIMLIEPHHA,
TJIFOKO3bI, (popManuHa, (eHoJIa, YKCYCHOM W MYypaBbUHON KHUCIOTHL. Mcmomb3ys
HaxXOJIAIIMECs Ha CTOJIE PeareHThl U 00OpY/IOBaHUE, OMPEIEIUTE BEIIeCTBA B IMPO-
oupkax. OnummTe xoa omnpeneneHus. Hanummure ypaBHEHUs peakiuii, HA OCHOBa-
HUU KOTOPBIX MPOU3BEICHO OTPE/ICICHUE BEIIECTB.

Pearentsr: CuSO4 5%, NaOH 5%, NaHCO3; 10%, 6poMHas Boja.

OO06opyaoBaHue: MITATUB C TPOOUPKAMU, TTUIIETKH, BOJsIHAsI OaHsI WIIHM TUIUTKA.

Pemenne
1. Onpenenenne KUCoT.
[Ipn B3auMoOJeHCTBUU KapOOHOBBIX KHCIOT C PacTBOPOM THIpOKapOOHaTa
HATPHUS BBIJICISIETCSA YIJIEKUCIIBIN Ta3:
HCOOH + NaHCO3; — HCOONa + CO,1 + H20;
CH3COOH + NaHCO3; — CH3COONa + CO,1 + H,0.

! Jlannas 3agaua OblIa IpeIoskeHa ydamumcsd 11 kmacca Ha npaktuaeckoM Type |1 (pernonansnoro) stama Beepoc-
CUICKOM OJMMITHAIBI IIKOJBHUKOB 110 XuMun B 2009-2010 yueOHOM TOmy.
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Paznuuuth KUCIOTHI MOXKHO peakiifeit ¢ OpoMHO# Bogoi. MypaBbuHAasT KUCIIO-

Ta oOeclBeUrBaeT OPOMHYIO BOY
HCOOH + Bry; = 2HBr + CO..

C yKcycHOM KUCIOTOM OpOM B BOJAHOM PacTBOpPE HE pearupyer.

2. Onpenenenue ¢GeHona.

[Ipu B3aumoielicTBUM TIUIIEPUHA, TIIIOKO3bI, (hopMaliuHa U (peHosa ¢ OpoMHOM
BOJOW TOJILKO B OJTHOM cllydyae HaOJt0JaeTcss MOMYTHEHHE PacTBOpPA U BBINAJICHUE
6enoro ocanka 2,4,6-tpudbpomdbenona.

OH OH
Br Br
+ 3Br, — + 3HBr
¢deHon Br !

OeJIbIil 0OCagoK
2,4,6,-tpubpomdeHona

['muuepun, raoko3a U (OpMaauH OKHUCISIOTCS OpOMHOM BOJOW, TIPU STOM
HaOrogaeTcss o0eciBeYMBaHUEe pacTBOpa. [ NIMIepuH B ATUX YCIOBUSIX MOXKET OKHC-
JUTHCS 10 TIIMIIEPUHOBOTO ajbJeruaa win 1,2-1uruapokcuanerona

H,C—OH ci/(:l
Hef—OH +Br, — H(|3—OH + 2HBr
H,C—OH H,C—OH
THueprH TJIALEPUHOBBIN
aNbIeru
H,C—OH H,C—0OH
H(::_OH +Br, — C=0 + 2HBr
H,C—OH H,C—OH
[IIMIEPUH 1,2- iurunpokcuane Ton

JlanbHennee OKUCICHUE TIIMIEPUHOBOTO aJlbJIETHa MPUBOJUT K TIIUILIEPUHO-
BOU KUCJIOTE.

0 A
C|:<H C<OH
HC—OH +Br,+H,0 — HC—OH + 2HBr
H2C|:—OH H2C|:—OH
TJIMLIEPHHOBBIN TJIMIIEPUHOBAS

AIIBJICTH L KHMCIIOTa
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o)
A A
C~H C~oH
H——OH H——OH
HO—— ——
+Bry + HyO —> HO 1+ oHBr
H——OH H—+—OH
H——OH H——0H
CH,OH CH,0H
TJIFOKO3a TJIFOKOHOBA s

KHCJIOTa
HCHO + 2Br; + H,O — CO; + 4HBr.
Peakius co CBEXENPUTOTOBICHHBIM ocaakoM ruapokcuaa meau (1) mo3somns-
€T pa3JIU4UTh [NIMLEPHH, TTIIOKO3Y U (POpPMaIHH.
[Mpu noGaBnennu riunepuHa kK ruapokcuay meau (I1) romy0oit TBOpOKUCTHIN
0CaJOK pacTBOpsAeTcsa U o0pa3yeTcs SIPKO-CUHHMM pacTBOP KOMIUIEKCHOIO IUIMLEpaTa
Mequ. [Ipu HarpeBaHuM OKpacka pacTBOpa HE MEHSETCH.

H
HoC—OH HZC—O\C _-O—CH,
_ _ . AU
2 H(|: OH2+ CUSO4 + 2NaOH HC—O \O_CH + Na2804 + 2H20

_ | |
H2C—CH H,C—OH HO—CH,

[Mpu noGaBneHun roko3sl K ruapokcuay meau (I1) taxke obpasyercs spko-
CUHHI pacTBOpP KOMIUIEKCA

CH,OH
H O._ H
2k By H DI + CusO,+2NaOH
OH OH

H  OH

T'JIOKO3a

CH,OH

+ Na,SO,4 + 2H,0

SIPKO-CHHHI
pacTsop

OpnHako Mpy HarpeBaHWU KOMIUICKC pa3pyllaeTCs U albACTHAHAs TPYyNa OKUC-
JISICTCSI, TIPU 3TOM BBINaaeT KpacHbIN ocagok okcuaa meau (1)
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0 A0
cZ H C~oH
H——OH H——0OH
+2CU(OH); — > + CU,0 + 2H,0
H—1—OH 1
H——OH H——OH
CH,OH CHZ0H

dopmanun pearupyet ¢ ruapokcuaom meau (I1) Toapko npu HarpeBaHUU ¢ 00-
pa3oBaHUEM OPaHKEBOI0 ocaaka okcuaa meau (1)
HCHO + 4Cu(OH); — 2Cu0| + CO; + 5H,0.

Bce onmcanHbie B3aUMOJEHCTBUS MOYXKHO JUISI YJIOOCTBA OIPEICICHUS TPei-
CTaBUTH B TadymIe 3.

Ta6nuna 3
Pe3ynbTaTel onpeneneHus
CuSO4 + NaOH CuSO4 + NaOH
Peareater | NaHCOs3 Br2 + H20 ‘ N
0e3 HarpeBaHus HarpeBaHue
['munepun — OGecnBeunBanue | JpKo-CHHUN PACTBOP Spko-cuHuil pacTBOp
I'mroko3a — Ob6ecupeunBanue | Spko-cunuii pactBop | Opamxkessblil ocagok Cu20O
['omy6oit ocagox
dopmanux — OO6ecBeunBaHue Opamxessrit ocagox Cuz0
p B Cu(OH), ne ncuesaet p A 2
Denon — benblit ocagox
YkcycHas .
M CO21 be3 uzmenenuit
KHCIJIOTa
MypaBbuHas
P CO21 | OGecrBeunBanme
KHCJIOTa
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