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OT PEAKIOUH

Krmra K. Beiirauga «Metogu SKCIepMMEHTA B OpraHMYecKOi
XVIMHAA» COCTOMT U3 CASAYIONMX Tpex YacTeif, OTBEYAIIAX XOAY DKCHC-
pUMeHTa B OpraHMYeckoM cuurede: 1-g uacrn — «O0mue mpmeMu na-
Gopatopnoii paborsl, mpnbopm m marepuaimy (c6opka ammapaTyps
W OYMCTHA MCXOAHBX MATePHAJIOB A IIPOBENEHNA CHHTe30B); 2-5 4aCTh
«Moropsr cumTesa» (camsblil cuHTes); 3-m 4acTh — «MeTONE AHAIWBAY
(MCCIeOBaHMC HPOAYHIOB CHHTE3a).

Ipepmaracmaa BruManmio uutareis 2-1 4acTh KHMIM Befiramna
OOCBAMEeHS ONUCANNI0 BKHOWIIMX peaknuil OpraHuvecKOil XWMHH.

Kax yme ykassBamocs B obmieM mpefuciosunm pemaxropos (Beii-
ramf, 1-a UACTH), CHCTEMATUBALMA MATEpHAJA B KHHTC KODEHHBIM
o6pa3oM OTiIMYAETCST OT OOLIYHON. Peaniua MaioyeHtl N0 IpHHNNLY
ofpazoBauma pasMYHEIX CBg3ed yIyiepoma (yIVIepox — BOACPOX,
yriepop — rajoren M T. X.) ¥ ux pacwenienms. Onoucamm amnikb
PEAKINN, PeJCTaRIIAINAe [EHHOCTh B METONMIECKOM UM OPaKTHYe-
CKOM OTHONIEHWUW, T pUYeM HAXOKAEHME B KHUre MHTepecyomei peax-
VN WJIH MeTOfa He LpejAcTaBiger TpyJHocTm. Ilpm mepepolle mCKIIIO-
d9eHsl uMeiommecs y Belirampua DOpommcnm  CHHTE30B, IOMEmeHHEE
B BEmmepmux cOopunkax «CUHTE3H OpPraHMYECHKMX I PEIa paToBy
{coOTBeTCTBYIOMUE CCHUIKM HA HUX OCTABJIEHEI).

B npumevamnax, mammcannnx wamg. xummaecknx wayk H. H. Cy-
BODOBHEIM, COZED:KATCH HEKOTOpHe HaHHHE 00 ymymieHHEX Beifranmom
paboTax HammMx XMMHUKOB U 0 HOBeiimmx paborax B ofsmacTm cmuTe3a.

Crp. 7—180 mnepesemensr II. II. Burroscrum, crp. 180—331—
9. M. Jlesmmoit, crp. 331—561— JI. JI. Pommomomoit.



BBEJEHNE

Ileasto mpemaparmeuo#i paborer B nabopaTopum oprammvecKo#t
XAMAY SRJIAETCA IOJIyYeHHe OIpeAelOHUHX BeIeCTB OmpeRe/IeHHOMN
CTENeHA YUCTOTHL M3 ONpeJedeHHKX MCXONHHX MATepPUaIoB.

IIpr 1onniTKE METOAHYECKW CHCTEMATH3MpPOBATH OTPOMHOE UHCIIO
DpUMEHAEMHIX JUIS BTOFO peaKnuii Bompoc 00 MCXOMHEIX MaTepHaiax
HPHXOMUTCA OCTABUTH OTKPEITEIM, TAK KaK JeNIeBH3HA M IOCTYHHOCTH
CLIpES B pasHoe BpeMs fARJAETCH UHCTO XO3AHCTBEHHEIM BOIPOCOM
M 33BHCHT OT reorpaMueCcKHX W MHOTHX APYIHWX YCIOBHY, KOTODHe
HO HOANAIOTCA CHCTeMATH3A M.

O0myM mA BCeX OpraHWYECKHX BemeCTB IIPURHAKOM ABJIAETCH
X yIIepOmHIi creyier. Vlcxods m3 2TOr0, MOMHO OTMETHTEH CIEYIO-
mue ~OCHOBHbIE THNOBL PesIiiuii:

1. VYriepojHE CKeJleT yke CYIECTBYeT B WMCXOXHOE MOJIeKyJe.

Il puMe pr: GeH30MHAA KHCIOTA WA TOJYOJA, aleTAIbACTH U3
ITAIOBOTO CHMPTA.

2. YrieposHu CHeJleT CTPOMTCA M3 ABYX WM OOIBOIET0 4meiIa

MOJIOKYII ¢ COOTBETCTBEHHO MEHBIIMM COJEPIKIHUEM ATOMOR YIiepoua.
‘ Il pmwme pr: anerofenon m3 Gen3oia W yKCYCHOTO AaHIMApPHIA
(2 wmomexyner), merom Muxnepa m3 AMMeTWIAHWANHA M (OCTEHA
(3 MoyeryiH), RaydyK w3 M3onpeHa (MHOI'O MOJEKYJ).

3. YrneponmHuil CKEJIeT mOAYyWYaeTcH B pesyiIbTaTe TACTAYHOIO
pacnaga coenmmenusi, Gosnee GoraToro yriepomomM.

Il pmme p : DHAHTON U3 KACTOPOBOIO Macia, (rajlepad KACIOTA
n3 Hagraimma.

4. YrnepogHLfi creseT HONy4aeTcd B pe3yapTaTe Ieperpymmn-
POBKE HCXOIHOTO.

Il pnmMe p: DEHAKOIME M3 THWHAKOHA.

EctectBenHO, 970 BCe 9TH YETHpe OCHOBHHIX THIIA DPEAKINM B LpaK-
TUYEeCKOM IpOTecce uwacro HAGIONAIOTCA KAK IOCTef0BATCALHO; TAK
7 cOBMeCTHO. MH HasmBaeM WX:

1) Mpespamenne Moneryan 6e3 M3IMEHEHHA CKEICTA.

2) Ilocrpoenme Ccremera.

3) Pazpymenue creileTa.

4) Ilepectpoiika Cxexera.

Peaxnuu, npusoAfiiue K OOPA30BAHMIO HUIJIOB, 32HMMAT DCO-
6oe mecro. Tak Kak TMPOTEKAKmM@E WPA STOM PEAKNMHA: B CYIIHOCTH
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HEYeM He OTJIMYAI0TCA OT KPYTHX PEeARNHHE, Iph KOTOPHX 06pasywrca
HOBHI® CBASH WIM YHAITOKAIOTCA CTAphE, OHH Takme MOryT OmThH
OTHECEHK K OJHOMY ¥/AM OJHOBDEMEHHO K HECKOJLKWM H3 YeTHpPEX
OCHOBHHKIX THIIOB:

1. Obpasopamme ¢ranesoro auraipnjga m3 QraneBoil KUCIOTH
He M3MeHseT yIIepOfHOTO CKellera, paBHEIM 00pasom kak m ofpaso-
BaHAe OHPPOJIA W3 CIAE3EBOKUCIOr0 aMMOHMIA.

2. O6pasosaAue Me3MTHJEHA M3 ameToHa moxobmo o6pasopandio
OKHCH Me3HTH/IAa M3 areToHa.

3. Ilonyvenwe NMRIOHEHTAHOHA M3 ANUNWHOBOKHCJONO KAJbIHAA
OOJIHOCTHI0 COOTBETCTBYOT INOJIYYeHHIO ANETOHA M3 YKCYCHOKHCJOro
KaJIbIAd. -

4. IleperpynumpoBKa KaM(eHTHApOXJIOpHLA B M3060pHIIXJIOPHA
€00TBEeTCTBYeT 00pa3oBaHUI0 NUHAKOINHA W3 HUHAKOHA.

Tungunrle XWMUYECKMe HPOTECCH BHONHE YAOBIETBOPUTENBH
YKISOHBAIOTCA B DAMKM TAaKOA Kiaccmuxanmu. :

B rpymmy 1 momapamr BCe peaKmmM, KOTOpHe oGHYHO ofbegm-
HAIOTCA MOTONMIECKH, HAIpAMED HUTDPOBAHNE, XJIOPUPOBAHMe, THJA-
PEpPOBaHMe, OKUCJIeHHMEe, BOCCTAHOBJIEHWE H T. I

I'pyuna 2 (mocrpoepue) olpefmHAeT T0, 9TO MMEHYeTCH KOHACH-
canmeit (COOTBETCTBEHHO AXepHOH Kompencamum no Hemudy) m mo-
numepu3anueit (mpu oOpasosammm HoBHX ( — C-cBuseit). ’

Brienenue rpynn 3 (paspymenme) w 4 (mepecTpoitka) ABIAeTCH
HOBHIM, HO 5TO €j[Ba JIH MOKeT OHITE COYTEHO He COOTBETCTBYIOIEM
OPUHIMOAM OPraHuYeCKON XUMUAM.

Bo Bcaxom cayuae, monyuenme Gemsaibierupua: 1) m3 Tomyoua,
uepes Gemswi- wian Oemsanpxsiopmn; 2) m3 Gensona, CHHMIBHON KE-
CIIOTHL. M XJiopuCTOro Bojopoja mo Iarrepmany-Hoxy wum mz Gpom-
Gen3ona gepe3 QeHMIMArEMitO poMus 1 MypasbuaLt 3dup mo I'panna-
py; 3) 3 crumus0ena 1 030Ha WK U3 NUPCHAIIVINKOIA C TETPAATIETaTOM
cBUHIA — e o0BeAuHAETCA HOJ OOIMUM BATOJIOBKOM «AJBLICTHALY,
9T0 OOKMHO I CHCTEMATHYeCKMX y4eCHMHOB W pPYKOBOACTB HO
oprammueckoii xmmuu. Haobopor, Bamume pearnmuu o6cy:RIAIOTCH
B OCHOBHOM IIOJ{ €JMHKIM 3arCJIOBKOM.

OTHOCHTeNISHO IPMHIMIOB pACIOJIOMKeHHMS MATepHaja BHYTDH
YOTHIPEeX TJIABHEIX TpPYIN RO3MOMKHO pACXOiAenme Muenmii. Ecam
BHOBb 33/IATBCA BONPOCOM, 910 00mIero ecTh BO BCeX OPraHWIeCKUX
.PeAKIUIX, TO BHIACHAETCA, YTU OHO B OCHOBHOM COCTOMT B Pa3pbiBe
CYIECTBYIMX CBA3ell um B oO0pasoBaHmM HOBHX. Bo u3bexapne
LOBTOPOHHH 1e1ec000pa3H0 HONOMHTL B OCHOBY KJIACCH(PHKALUE
He MOJIyYeHue OHpelelleHHHX Trpymnm, a obpasosadme ceaseii. Wa-
Gpammasg 3fech NOCIENOBATEILHOCTh 0OHAPY;KUBAGTCA B IHEPeXOfax
OT mpocToro K Gosee ¢A0KHOMY. BONLIMMACTEO CBA3EH MOMKET BOSHHUK-
HYTE KK IHPH PEAKNHAX COoeIWHEHHA, TAaK U 3aMemenna. Orciona
BOBNHKaeT eCTOCTBEHHOE HOAPa3ieIoNne OCHOBNLIX IMias. PaceMorpenme
MaTepuajia ¢ 9TOH TOUKE 3peHns 00/ier1aeTca TeM, 9TO B OpraHMIeCKOM
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XEMHME HMeOTCA HC MHOTO HPAKTAIOCKH BAKHEIX TALOB cBsA3eli: mocra-
TOYHO pAacCMOTDPETh PASIMIHKI® BHIAN CBAICH C pasIUuHHMA CTeme-
HAME BaJICHTHOCTE SJIEMEHTOB BOROPOAA, KMCIOPOAR, a30Td, cgpm,
gocdopa u raJoreHOB. Ilenr mpemapaTABHOL paboTs M?Hgf) 011,{1:15
OCTHIHYTR PA3IMYHEIME CIIocO0aMY B 3ABHCHMOCTH, € OJHOM CTOPOIH,
OT MCXOMHOTO MaTepwajla M, C [Hpyroft CTOPOHEI, OT XMMIIECROM
IpAPOJHL MOILYIAEMOTO BemecTBa. 31ech MOJKHO BEIJIEIWTH IBA Kpau
ani.c‘?gqﬁggconﬂmx BemecTBaX  WMEITCA onpefeliensmie, Hanbomee
PeARMMOHHOCHOCOOHHe YIACTKY MOTEKYI, BCIOACTEHE qero peaKuus
IpOTEKaeT OJIHORHATHO M NPHBOAMT K OJHOMY B TOMy 3Ke np(ﬁ[yxry
B CAMEIX PA3JIMYHLIX YCIOBHAX, JIHDIb ¢ PA3/IHIHOMN JIETKOCTHIO. ITOM
CIIydae MCKYCCTBO CHHTE3a COCTOMT B OCHOBHOM B IIOJYHEHHM nexon-
B.

HHXZ‘B%(H?)i(;cTypupymT HECKOIBKO PAasiIMYHEIX HAIDABJICHAH pearlad,
raK 170 HEMAGE/KHO HMOIYYAeTCS CMeCh ITPOJYKTOB. TOTAa MCKyCCTBO
npenapaTuBHOH paboTH COCTOMT B TOM, qT00H 000 POM %oowe'r—
CTByIOIMX YCJIOBMIL (TeMImepaTypel, AABICHHA ¥ T. . ¥ 70 aBo}cS:l
pacTBopHTeNef, KATAJIM3ATOPOB) TAK HANPADHTL DEAIIO, 970 .
OJy4a/ioch HCKOMOE BEIecIBO ¢ ONTHMANBHEIM BRIXOAOM M JIeTK
yRANEMEIME IOOOYHEIMA  TIPOAYKTAMHU.

Peakmuy UEPBOTO THHA ONPE/EHIOTCH HAJMIMEM (KIIOTEBRIX
omementoBy (Schliisselelementen), CBABH KOTOPHX C YIVIEDOAOM JIETKS®
pa3pHBAIOTCA, HEPeXoNs B Apyrue, 0co0eHHO WOHHHE.



OBPA30BANNE CBA3EI VIIIEPOJ—BOXOPO

Peakunn, Befymue K 00pasoBanmio C—H-cBaszeit, o pasne-
JAAOTCA HA ABE T'DYIIHL. Iepsan X2pPAKTePU3yeTCA TeM, U4TO BOOpPOX

oIpuacoenuHsIeTcss K peaI‘prIOH.Ieﬁ MOJIeRYyJre, BTOpasg — TEM, YTO;

BOZOpPOX BCTynaeT HA MeCTo ApYroro atroMa u.JM aTOMHOIL Tpyunsl,
ipuyem 06pa3y10TCH HOBEI® BemiecTBa, TaKWe, Kak BOJIa, TaJIOUAO-
BOMOpPOAL U T. . XOTH Opu pearuuAsax 3aMeméH1m, K KOTOpRIM B CO-
OTBETCTBHM C oﬁmenpuHﬂTHM B3rJIA/IOM OTHOCATCH peargum BTOpOM
TPYHUOH, II€pBOHAYAIBLHO 06pasy10T0ﬂ IPOAYKTH I pHCOEXVHEHNA,
9TH NPOMEKYTOTHEIS OpPORXYKTH He ﬁyuy'r ONUCAHEI, MOCKOIBKY HA-
IIed MeTOOUYEeCHON IeJIBI0 ABISIeTCH TONIBKO A30JINPOBAHNE KOHEYHEIX
npoaysToB. Cormacao o6meMy NMNaHy pacHOoI0KeHus Marepuaia,
B DTOT pasfie/l BHIIOYEHE TOJTLKO Taxue Peaxumm, Npm KOTOPHX He
IpOMCXOAUT pacmana ¢ pacimienyieHuemM CcRA3M yriepox — yriepon.
s peaxiuii, CONPOBOKIAIOMAX CS pacmeniieamem C—C-cBAsm,
B 9TOIl IJjaBe OIIMCAHO TOIHKO pacmieryieHue HHAIIIUYX yriie poJtHRIX
rojen; cobcTRenuo pacniennTe L noe TUMApApPOBAHNEe OTHECEHO K IiABe
«Pacmenennes (crp. 521).

I. OBPA30BAHUE C—-N-CBABEIY PEAKIAAMHA ]IPHCOEI[EHEHHH\
1. MPMCOLI\MHEHHE BOIOPONA K MHOTOKPATHEIM 0—(-CBABSM
O6mme 3amMevanmsa

Ilpacoennuenne BOAOpUAa K HeHACHmEeHHEM  C-C-cBassm
JAOCTUrACTCA © WOMOWILI0 OOMLIIONOC YUeia PCAKNmA, KOTOpHE MOIYT
OuiTh paspenens: Ha mBe TPYMIfhi.

K meproii Tpyunoe OTHOCATCH TaKWe ' pearmum, B KOTOpHX
BOZIO POX BOHCTBYET B MOMEHT BblJIe/IeHAA, T. €, B aToMa pHOIt qupMe,
H B yClOBAAX, B KOTODHX OH He oGnapymnBaeTcH B BUAMMOM
cocrogmmu. CroZa Mo oTHOCHM TAKM€ peaKLUUdW ROCCTAHOBJICHUS .
VOAUCTHIM BOXOPOXOM, WOXMCTEIM pochoumem nu THAPOCYIBOATOM
HaTpus.

Ko BTOpOif TIpynme oOTHOCATCA KATaIUTUYECKUe DEARIUH, NpH
KOTODEIX MOJIeKYJS PHuLL BOIOPOR MM OpPUCOEIHHAETCS K BOCCTA-
HABIUBAEMOMY BELIECTRY gepes NOCPEeNcTBO KOHTAKTHEIX BEIIIECTB,
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HJII MEePeHOCHICS OT Bemecrea, Gosee 00raToro BOMOPOAOM, K Bem(e-

CTBY, mMenee GoraTomy BOZODOZOM. _
OrHOCUTEILHO HE HMelero B Hacrofalnee BpeMsa HpahTH‘IOCROI;O

3HAYeHMsA, HO, BOSMOMKHO, BayKHOTO B OyIaymeM, HngOFO rngpp;pm

BaHAA CBOOOIHKIM, aTOMa pHEIM, AKTHBHHM BOKOPOOM Oy YT COO0INEH

= .

JAAmb neMHorue uabmonenms. .
Haxonen, B ocoGom pasmere GymyT pacCMOTpEHS! BaRHEHmINe pa

GOTH, Kacalomuecs OpraEHILCKNX COSNEHGHMI TAKEIOT0 BOXOPOAA -

Beiite pus.

a) ITpucoedurnenue 6odopoda % IMUICHOSHIM CERIAM,
APOMAMULECKEUM U CCMEP OUUKAUUECHUM CuUCMEMAM
ITpm meperope nemects, copepmanix anAaTHgecKne ABOAHBIE
cBasu, B Gojice HACHINeHHLIe CHOTOME EROOD MeToda 3ABHCUT TIDEKJe
BCEr0 OT TOro, MMEITCH JIM B MOJIeKyJie HApALYy C IBOMHHKMA CBASBIMH
Apyrue rpyunsi, ¢mocobueie K BOCCTaHOBIISHMIO. }‘IBBO3M0?RHQ npes-
CTaBATh METONH BOCCTAHOBJEHMsA oOmelt ¢Xemoil, KOTOpas moxxo-
Auiia OBl K OTAGTLUEIM BO3MOKHEIM cuysaam. Taw, nanpumep, ragpo-
KCHITbHASI TPYNIA O0Y9€HBL yCTOHYMBA KO MIOT'MM BOCCTAHABINBAIOMIUM
CpelCTBAM, B TOM UHCJIeé K OOJBHOIMHCTBY K3TAJUTHYECKAX, HO ITO
OTHOCUTCA TOJIBKO K paHee CyIecTBOBABUINM TANPOKCUJIEHEIM TpyIl-~
aM; eCyid ke I'M[POKCH/IBHBE IPYIOEl N0JyIa10TCA B MPOIECCEe pPeaK-
Inu &JBbACrHI0B WM KeTOHOB, 3a4aCTyI0 YAAOTCS TOJHOE 3aMerlenne
Ka pOOHMIBEHOTO KMCAOPOAa Ha BOXOpoA. B oToM pasgerne Mul pacpf\aa~_
TPHUBAEM JaHHBIC METO[B ¢ TOYKH 3pepEd MX cmocobmocta ]:E&CLIII_[:ITB
B MOPBYW O4epedb fABoitHEle cusa3u, OyAb TO adudaTHYecKme, aju-

- IHKAMYSCKHe MWW apOMATHYeCKMe, COOTBETCTEEHHO TIeTepOmKIIn4e-

ckme, u o0CymIaeM Te N3 HMX, KOTOpHO HMET OON{yI0 TpHMemH-
MocTh [cMm. Iipmmeuamme 1, crp. 597].

Metoxm moanywenms Bomopofa B MOMOCHT
BLIT€IeHUHA

1. Bodopod, sudessemenii nampuem us cnupma (STUIOBOTO, 6yTHIO-
BOrO, aMHJIOBOI'O, WHOrAA KAIPHIOBOTO), HE HMeeT B 06mveM O4YeHb
CHJTBHEIX BOCCT3HABJIMBAOIIAX CBOMCTE. Y BOTIHPOB%IQHHHG‘ ABOUHEBIE CBH-
3H OCTROTCH HE3ATPOHYTHIMM, CONpS;KeHHBIE NBOWHBIE CBA3M MHOTHA
BOCCTapaBNMBAlOTCA, 10 00pasyiomascd H30IMPOBAHHAS JBOVHAH
CBA3hL OCTaeTCA. JTMIIEHOBWE CBA3M B COCENCTBE ¢ QEHMITBHEIM OCTAT-
KOM (CTHPOJI, IIPOM3BOJHHE ROpWTHOiT KWCIOTH) TaKKe IOJBEpIa-
10TCA BOCCTAHOEJIGHWMIO, IpUYeM, eCcTEeCTBEHHO, CHAYAJIA Hacnmxge'rca
HeapoMaTN4ecKasd DSTM/IEHOBAs CBA3b; [3,Y-HEHaCHIeHHpe Kapbomo-
BBIC KHCJIOTHL TAKKE BOCCTAHABJIMBAIOTCH; HO CYIMIECTBYeT pAl HCKIIO-
Yenmil. T'naBnmoit obmacrrio npuMeneHnd ABIAETCA BOCCTAHOBICHUE
3QMpOB B AJKOroJW MO Byso u Baapy. Ormocuresbno jerko ua-
CTUYHO BOCCTAHABJIMBAIOTCA HaTpueM H COUDPTOM KOHJEHCHPOBAHHEHIC
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apOMATHYECKUE CHCTEMH, KOTOpPHE NPOABIAIT Co0s IpH STOM HE
BIOJIHE 3 POMATHYECKEMH B CTPOTOM cMucie. B Gonsmuucrre cayaaen
IPAMEHAIOT AMHJIOBHIf CIMPT W HONYYAIOT M3 HadTa/IRHA TCTPANHH,
u3 (eHaHTpeHA ¥ aneHaTeHA TAKMKE TETPArHApPONPOA3BOIHKE;
C OTWJIOBHIM CHHpTOM M3 Ha(TaiwHAa NOMydYaeTcs JAMB IHTHPO-
HaQTazme. I'eTepONMKIMYECKHe CHCTOMH, KAK OMPHAMH W IpyTrHe
OUPH/AHOBRE OCHOBAHHMA, TAKIKE CDPABHWTENLHO JEIKO JAajOT IpOU3-
BOJIHKI® MUISPUAMHA; NUPA3O0T NOPEXOAUT B MHPasosiun. OUeHb JIerKo
HOA[BEPTAIOTCA NeHCTBHIO HATPHA M aMUIIOBOTO CIMPTA HAQPTHIAMUHEL,
opu4eM B o-HA(QTHIaMHHE BOCCTAHABIMBAGTCS TOJHKO HE3aMENMEHHOe
ARpO, a B B-HadTHaaMmHe, HA000POT, rIaBHKEM 00pasoM 3aMemeHHoe;
COBepIIEHHO AHAJOTHYHO BeAyT ce0s - M B-nadroisl; rugpupoBaHue
HE B KAKOM Cirysae He HPOXOMUT 4Y¢pe3 obpasoBaHmMe TeTparmipo-
I POM3BOHKIX . : '

Meropura ocymecTsaserca OueHb IPOCTO: B KMNANME CITAPTORKIN
PACTBOp BeMECTBA BBOAMTCA KYCKaME MeTAJIIIMYeCKMIl HATpHil, MHOTTA
¢ O0YeHb GOMbIMM M3OHTKOM, naupumep 75 ¢ marpua Ha 20 2 TMpH-
AuHa, 9T0 GoJlee WeM BIBOE IPEBHINAET TEOPETHYECKOE KONMIECTEO,
Bo Muormx cay4asx cnupTOBEIA PACTBOp NPHIMBAETCA K HATPUIO®.

2. Iloutm TaKOBA e AKTUBHOCTH BOMOPOAA HpPU BOCCTAHOBICHUE
aMaAAb2AMOT Hampus. V301 pOBAHHEEE NBOMHKE CBA3KM TAK e MAJo
HO/IBePrajoTCs BO3NEICTBHIO, KAK B ClyYae HATpAA U COEPTA; HO
HOCTATOYHO COCeACTBA KApOOHMILHOIl Tpymusr, 4robm cxesdaTs HX
CIOCOONKME K BOCCTAHOBIEHH0, HANPEMED OeH3albaLlerOH mepe-
xoxar B OeHamiIameToH,

«,3-Henacumoennse KACIOTH, 0co6enHo apomaTmueckwe, . rEApE-
pyioTca mouru Ges UCKIIOUeRMST; A aiupaTHiecKux B 0bmeM cayuae
TpeGyercss Harpesamme (KPOTOHOBAS. Kuciora). f,y-Hemacumennne
KUCJIOTH, OOBMAWMOMY, He MHOJBepraloTCsA NpIMOMY BO3MeiCTBHIO,
HO TIpA MArpeBaHumm CO IMEJOYBI) LePErpyNOAPOBHBAIOTCH B
«,[-HEeHACHIMEH A KACIOTH, MOCIe YeT0 rufpupyoTed. +,3-Henack-
IHnEeHHbIe KHACJIOTEHL He N3MEHAIOTCSI. COHPH;‘RBHHHB IIBO]?)IHHBI
CBABH IpHUCOSOWHAIT BOAOpox B  momomenusa — 1,4,  Tugpu-
POBAHEE aMaJbraMOii CHCTeM € MHOTOYHMCICHHEIMM COTIpAKeHHBIMH
CBA3AMA CHCTeMaTHYecKM H3yweno Hymom m  Toddepom [1].
Ilpucoenmuenne RofOpoNa HpPOHMCXOMMT BCETAA K KOHUAM COLpA-
JREHHBIX CHCTeM, 6e3pasiMyno ~— KACAeTCsT /M 910 CHMMeTPHYHKX
MOJIEKYJ, KaK IM{eHUNIONUCHE, MM HeCHMMETPMMNLX, KAK B CIIy-

* Merox BOCCTAHOBJICHMH OpTAHHYIeCKUX COCTHHEHMH BogopoxoM, ofpasy-
OIEMCA TpU REMCTBHN HATPpAA HA couprt, GELI BIEpBRe paspaboram B 1880 T.
;T)yci;;cm‘{{ yqlelmzli% 8AO)? Bruanerpamekum wa npamepe B-aratnupunnma [HKPO X0,

L A2, g, .
Toms3ysack MeronoMm Bouurerpamskoro, JlaxenGypr nposes B 1884 r. Boccra-
HORTIEHHE MAPUAEHA B DEOepHamH. B craree JlameuGypra mmeeTca ccmrka ma

pabory Brmuerpanackoro. K comamenmio, mociemmsus 9acTo Hem
B OCTHTEJILHG
3abumaerca. (H. C.) ’ P
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9ae NOAWeHKApOOHOBHIX KHCJIOT THOA CH,4(CH = CH),COOH.

Tak, pns JndeHMIIAEKaIeHTaeHA GplI0  [[OKA3aHO IPUCOSTUHEHVIE
B monoenusax 1,10.

JHelicTBue Ha IMUKIMYECKHe CUCTEMEI MAJIO M3Y46HO; B dTOM Ciy-
4ae aMaJbraMa yCTyIaeT KOMOMHANMH COMPT ~—— Harpuil. AHTpaneH
HepexONAT B JMTUIApPOAHTPAIEH, Pe30pHUH —— B JATHIDODE3OpIKH,
(7OPOrIIONUHE — B TeKCArmApoQIOPOrmonnH, TepedrajieBas KuCIOTa
B 3aBHCHMOCTH OT yCHIOBUii JaeT H30MepHbe AUTHpO-, TeTPATHRPO-
H TeKCarugpoTepedTaieBLe KHACLOTH.

AMajIpraMa HaTpud B 38 BACHMOCTH OT yCJIOBUMIl 1pUMEHACTCA B BOX-
HOM WJIN BOHHO—CHKPTOBOM pac'rBope, B GHHPTB, Ha X0J00Y uin Jpn
Harpesanmw; OOpAasywoUIaAcA IIEJI0THL HeHTpainayercs m06aBKOI
KHCIIOTEL MM PACTROP MOJJIEP/KMBAETCA HOCTOAHHO KACIKIM.

3. Amasveama aspoMUNUL TPUAMEIASTCA IPeHMYIIeCTBEHHO B pac-
TBOan BJIAKHOTO aqmpa. STOT MEeTOA OOAXOANT HAJJA MHOTKRX YyB-
CTBATCILHEIX EemecTB, TAK KAK peaKius Jerko IO/lep;RUBASTCs
B CTPOIO HefiTpasibHEIX ycaoBuAX. Yacro gocruraercsa 4aCTHIHOE BOC-
CTANOBIOHA® CHCTEM C CONpPAKEHHHMY [BOMHHEIMEU CBA3AMH, HAIpH-
mMep B (yIBBEeHAX, HO, BIpOYeM, U 3KeCh GrBaior uckawodenmsa. Oco-
GeHHO0 MOAXOMUT 3TOT CHOCO0 i1 BOCCTAHOBIIeHNA >PmpOoB HEHACHINEeH~
HBIX KMCJIOT, KOTOpPHE MOy OBl OMHIIATHCA B INEJOYHEX pPACTBOPAX
(cM. cratrio Bucouuenyca m Kaypmanua [2]).

4. Huuk u aedanas yrcychas Kucioma UaR cePpROR KUCAOMA.
BoccranoBienye OMHKOM M KHUCIOTAME BO MHOTHX CHIyYagX IIpeBo-
C¢XOMuT cuoco0 BOCCTAHOBJICHMA AaMAaJLraMoif HMIM MOTAJIUICCHHY
HATPHEM, HAOpuUMep A o (-HOHACHIIEHHHX KUCJIOT; uaobopor,
B OTHOLICHWM HEHACHIIEHNHEX KEeTOHOB CHOCOO He HMOCT HAKAKKX
HPBHMy]JIeCTB, XOTA OH B HBI{OTOPHX cnyqaﬂx 60.7'[88 ]'Ip]LIBMJIeM BCJIEO-
cTBEE neuresiounol peanumw. I[MHKOBag NHIE W JIGMIHAS YKCYCHAs
KECa0Ta ¢ HoGaBKOil XJIOpHOH MJIATHHE HEepEeBONAT HUPPOI B IHMPPO-
TRApuH; IS TOMOJIOTOB IMUppPOJa IPAMEHAIT COIAHYI0 KHCIOTY BMECTO
YKCYCHOIA. ‘

Kysn u Bumrepmreitn [3] auma BoccTamosjenwss HOJNMEHKAP-
GOHOBHX KHCIOT OPUMEHMIM IMHKOBYIO IBUIb B DACTBOpE IHPUANHA
¢ mo0aBkoil JeAHON yKCYCHON KHUCJIOTH. OTa ROMOBHAIINA OKa3a-
mach 60JIee AKTHBHON, YeM IMUHKOBAA HOHUIL ¢ IMUPAAUHOM WM TOJILKO
C YKCYCHOM KMCJIOTOIf; BOXOPOJ HPHUCOETMHSIETCA GHcho v npu Gosee
ymepenHo#t Temnepatype. Ilpucoeamrennio BOJOPOAA IIOMOTAeT HpH-
GyTCTBI/Ie H86OIII)IH]{IX KOJIMYeCTB BOOAKL WJIN CHHpTa, TAK KaK 49McTadA
JiegdaHaA yHCyCHaH KH1CI0Ta B CyXOM HHpHI{HHG Ha HHHHOByIO LB
we neticreyer. Lluanmuosme kpacuTemn Taxme MOryT OHITH JIETKO BOC-
C€TAHOBIEHH 3THM CIHOCOGOM.

5. Bodopod, noaywaemsiii 6 npoyecce saekmposusa, B 0oOmem
IPeBOCXOXUT HpPUBEJCHHEIe BHIIE CPELCTBA; HPUYWHA DTOTO JIGIKHAT
B TOM, HYTO MaTepHaJI KATOma OKAa3kIBaeT KaTaJIBTU4YECKOE BIUAHHC.
Tagr, m00be HeHACHINEHUHE KHCJIOTH, Jaske C TIOJHOCTBIO U30JIHPO-
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BAHHEIMA TBONHEIMU CBA3AMN, KAK OJEMHOBAA WJIA 3PYKOBAS KUCIOTA,
FA3JIKO BOCCTAMABIABAIOTCA HA IJIATMHEPOBAHHOM kaTofe. CoBepuren-
HO mO00HO 5TOMY (heHON TePeXOIUT B IMKIOTeKCanod. [ Boccra-
HOBJIGHUS] NMPHUAMHOBHLIX OCHOBAHHI, TAK K KaK M MHJOJA, HpHMe-
HAIOT CBHHIIOBHI® KaTOX (CM. mpumedanme 2, crp. 597). .

6. Hoducmuii 60dopod c gocgopom (nusa peremepuposanna 11J ms
o6pasyromeroca MOAa) SHATATENBHO IPEBOCXOMNT BCE TepeUnCIIeHHEe
cpencrBa. WMoawcTniM BOOOPOAOM MOryT ObiTh BOCCTAHOBJIGHE BCE
a7u(paTHIECKUC ABOMHLC CBA3M, NpUYeM HOABEPralOTCA BO3REHCTBAIO
IpACYTCTRYIOIME IWIPOKCHIbHLE M KapOomwienwe rpymme. Ilpu
BOCCTAHORJIGHUM HUKIMICCKNX COCNMHEHWH MONUCTHI BOAODOX B Ha-
CTOfIlIee BPEMA He MIDAeT 3HAYMTENBHOM POJIM, HCKJIIOYCHEE B 9TOM
OTHOWIEHWH COCTAaBJsIeT Kapbas3os, KOTOpHINL LOKAa HE ymaeTcs BOC-
CTAHOBATH KATAJATHYECKUM METOHOM; C TOMOMBIO JKe HOLHUCTOTO BO-
TOpOa M3 Hero MONy4aeTcss TeKCaruipoxapbasou. '

7. Eme cunpree mOmMCTOro ROJOpPONA JCCTBYeT BO MHOTHX ciry-
9asaxX uoducmui gocgoruii, KOTOpPHIl IAAPUPYET Naske Bensou, opaBha,
¢ M30Mepu3anueil, 10 METHILMKIONEHTAHA; TOLYOJN M KCUIIOJ THMApH-
pyloTca 9acTHYHO, & Me3NTHJIeH-—IOJIHOCTLIO, .

8. l'udpocyssfum Hampus NpUMeHAETCH @IS BOCCTAHOBICHHSA
HeHacHmleHHKX KeronoB. Homaut m Jlyrn [4] momyumnm meitctemem
THAPOCYILQUTA HATPHA B LOPAYEM CIUPTE N3 CHMMETPHYHOTO Auben-
30MT9TUIIEHE W er0 IPOHM3BOJHEIX COOTBETCTBYIOMIME AMGeHnzomi-
STAHHI; KATAJUTHICCKOC BOCCTAHOBJEGHHE STHX BEWIECTB, 10 HX e
HAHHBIM, JI6TKO NMDPUBOAMT K NOOOTHHEIM OpOAYKTAM.

9. Henpamue crocc6er. QuWeHh 9aCTO BOCCTAHOBJIEHWE IBOMHBIX
eBA3eH MOMHO OCYWECTBUTH Jierde O0XOMHKEIM IIyTeM Yepes I pORYKTH
UpUCOeMHeHNHs TI0reHOBOJIOPOROR, HYeM IIyTeM OPAMOTO BOCCTa-
HOBJIenuA. Tax, aHrenMKOBasA M TUTJIMHORAS KUCIIOTH He THAPUPYIOTCS
amMaJIbraMOMl HATDPHUS; eCiM ke NPUCOSJMHMTH K HHM OpoMACTHIL BO-
Aopof, monyuaerca 6pOMH3OBaiepHAHOBAH KHUCIOTA, KOTODAT aMajb-
ramoit HaTpuA HA XOJOAy ¢ HefTpanmianuell oOpasylomeica mersoun
Paz0aBAeHnO# KUCIIOTOM JIErKO HEepeBOAMTCH B o-MeTUIIMACIAHYIO
Kucory. BMecTo amasbraMel HATpUA rajoreH 4acTo MOMHO YHAUATH
TaKKe parpucM m couproM. CM. pasmen «3aMemenue TajioreHa Bo-
xopogom» (crp. 48).

IlprMeps rEApPHPOBAHNSA BOMOPOROM B MOMERT
BH 16 e HHASA

1. Cnupm uw nampui. Tlpm BoCCTaHOBNIOHAM CHMPTOM M HATpHEM,
Ha mpaBUlio, 06pa3yeTc;1 TaKOe KOJIMn4eCTBO nHapoB, ¢ KOTOPHEIM
HOpMalibHKIEC XONOMMJILHWKM HE MOTYT cmpaBuThea. Hymumo npume-
WATE = XONOQMJILHWKM ¢ 0C0o0eHHO mmpoKol TpyOKO#, CcHOCOBHOM
oponycTuTh 6OJII)HIHG KOau4yecTBa KOHneucupyemoro crmp'ra, TaK,
urobur XonoxmneEMK He 3axaefusanca. Jlyume Bcero moJB30BATHCA
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IpOCTOl 0X TasKRAIOIel TPYOKOI U3 JATYHY MIH aJLIOMAHNA, CHabmeH-
ROH coorpercTBylomel MyQroif, ecam TpebyeTCsl BORAHOE OXJIAMK-~
nenue. '

CreriaHore XOJOJWILHHKE HYMXHOTO pasMepa effRa JM MOryT
6HITH MBTOTOBIIEHH; KPOMe TOTO, B CHILY CBOEIL XPYITKOCTHA OHM OLIACHEL,
TaKk KaK BOJA MOKeT LOTNACTh HA TOpAYMi MeTaJUIMYecKui HaTphuil.
HanmesHee BCEro CIJIONIHOE MeTaJInwyecKHil XojuomumiapHEK. Ecam,
KaK B Cllydae IPAMEHEHUA AMMJIOBOTO CIMPTA, BOJAHOE OXJIAMKIEHUE
He 00A3aTeqbHO, MOMKHO, KOHEUNO, HC B3JAyMHIBAACH, IIPUMOHATH
crexao. J[oporoe, HO OuYeHb AEHCTBEHHOE OXJIAMIAeHHE AOCTUIaeTCA
I pOIyCKAHNEM B BCPXHIOI0 UaCTh My(TE NPAMO M3 GOMOLI ¢ BOBMOMKHO
KODOTKUM ITPMCOE/IMHEHNEM CHIIBHOTO TOKA YIVIEKMC/IOTHL. ITOT CIIO-
co0 Mosmer OpTh PEHOMEHJIOBAH HA TO KODOTKOEe BpeMs, HOKA Hpo-
moskaercd GypHOe KHUNEHME.

Peaxnmonuslii cocyX He moMemaercsa, pamm GezomacmocTH, Hm
Ha mapoBylo 0aHID, HE HA IPOBOJIOYHYI0 CETKY WM BOPOHKY Babo,
4 TOJIBKO HA HECOK.

Boccrauonnense (-Ha@TmiaMuHa B B—aMl/IHOTeTpaEHH CIIMPTOM
v marpmeM ommcanm Buepsuwie BamGeprep m Miouuep [6]. Omucanue
nosoro cmocoba mamo B «CupTesax OpPraHMYCGCKUX MpENapaToms,
cGopumr 4, crp. 372 (1949). )

2. Amagvzama pampus. J1Jisg DOYICHAA TANPORO PHTHON KHCJIOTH,
mo Tenye [6], 15 2 x0pwYHOI KUCIOTH PACTBODHIOT C IIONOTpEBARAEM
B 75 M4 5-Tpol. eIKOT0 HATPA, PACTBOP OXIIKAAIOT M B HETO MEJUIEHHO
BHOCAT IIpH HEDIWYHOM Da3sMeIIMBAHUN MAJCHBRAMN KyCKAMW CBe-
KO PUTOTOB/CHHYI0 2,5-TpOT|. amanbraMy mavpusa. Kemm mocie npu-

Gannienns oxoio 300—350 2 mpoba, 06paboTanHas CONARON KUCIIOTOR

u 3aTeM PACTBOPOM COMEl, He 00eCI(BeYMBAET NEPMAHIAHATA, PACIBOD
C/AMBAIOT C PTYTH 9€pe3 CKIAATIaThil GUIbTP, HEHTPRIU3YIOT CONAHONL
KUCJIOTOH, eCJ’ HYHO, GuibTpyioT eme pas, Robasigor 15 ma
KPEIKOit CONAHON KMC/IOTH, W3BIOKAOT SPUpPoM, CymaT BHTAKKY
eyabdpaTom maTpus M orToHAKWT ddup. Macagumcrhii oCTAaTOK 3a-
KpUCTAJLIMB0BHBAETCA IpH NoTHpauwnn. Brxox focruraer oxomo 12 2.
Ilpy mepexpucraiM3aluM Wi He OYeHb MAJOTO KOIMYeCTBA TELJION
BOMSI TIOJIYY8I0T YMCTYIO KHCIOTY ¢ T. TLI. OKOJIO 48,7 (130 Tenye—
47°). [lsist mosyvenma GOJBOIMX KOJUYECTB TH/(POKOPUYHON HKUCJOTH
9TOT cmocob exsa Ju mpuropen. Caurasach ¢ HeyHAOGCTBAMM IIPH IpH-
TOTORIIEHNA AMaJbraMbl HATpUA, HEOOXONMAMOCTHIO DPEreHepHUpOBATH
pTyTh B HeyAoGCTBOM PaloTH C GONBMMMY  ONMYECTBAMA  pTYTH,
Aydumre npuberHyTh K K4ATAJAMTAIECKOMY TWIPAPOBAHUIO.

TlpuroToRNEHAC aMAJILIAME HATPHA MOMHO 00OWTH, ecid BORBEpr-
HYTh KOPMYHYI0 KHCIOTY B/IEKTDUJM3Y B IIEJOYHOM _pacTEOpe
¢ pryramm ratooM. Boccramonenue me sBiserca B coOCTBEHHOM
€MEIC/Ie 3NEeKTPOIUTHIECKUM, HO OHO BJAET TOYHO TaK, KAK ONMCAHO
BHIme ¢ aMajsramolt marpud. Onucanue MeTofia cM. B «CnHTe3aX Opra-~
HMYECKAX ITpemapaToBy, cbopumk 1, crp. 161 (1949).
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3. Amasvzame amomunus. Tune u Biorep [7] xna Boccranosennd
ABOMHHIX CBA3€H# B HPOM3BOXHEIX dyibpBena ¥ wWHCHA ITPUMEHWIIH
amagpraMy amiomnnus. llo Bmeammewycy [8], aro ocymecTsamercd
caenylomum o0pasom.

CpaHy/ MpoBaHHKE amoMuEMi Tpasar 10-mpom. pacTBOpoM
eJKOr0 HATpa A0 HAYaja CHJILHOTO BHIAEJICHUA BOAOPONa, TPH pasa

oOMmBAIOT BOHOE wm eme BiudKHEMM oOpaGarmBalor - 1-mpom..

pacTBopoM cyieMsl. Kak ToipKO cymema ImONieficTBYeT (B Teyenne me-
CKOJIBKAX CeKYH]), NOJYqaiOmuUiCs MITaM BLIMEIBAIOT BOJOM, & aMadlb-
raMy mpOMLIBAIOT CuEproM ¥ d¢mpoM. Ilomyuennril TaxmM o6pasom
IpenapaT eule BIaKeH U peardpyeT AayKe HmOJ LeTpo:IefHEIM 5¢upoM
caM ¢ IHOPTHIHEIM DheleHHeM BOJOPOAR, MOITOMY eT0 Hajo HeMefi-
nenno myckark B ynorpeGmenue. Ilo Tmre u Tenue [9], 5 e Gensans-
dayopena pacreopaior B 200 4 2dupa u obpabarmsawr 30 ¢ amans-
raMpl aJIIOMAHHEA H ﬂeﬁOJEI)I]]HM KOJHRYEeCTBO0M BOIRI. PeaHUI/IH po-
XOJMT IpM KOMHATHON TeMmeparype; CIYCTHA 24 waca sgup OTuUILT-
POBHIBAIOT ¥ OTTOHAIOT, IPHYEM OCTAETCH IOYTH YACTHIN GeH3MIPayO pen
¢ T. mr. 130—131°. ;

Ananormaanm 06pasoM BOCCTAHABIMBAIOT AHM3AILYIYOpPeH, Gyp-
Pypansduyopen ® ApyrHe HEHACHINEHHEC IPOMBBOAHBEIE (IYOpeHA.

Tune m Biomep [7] pacrsopsanu 5 ¢ Genmsmmmuenunfiena B adupe
n ofpabarmsann pacTeop 156 2 CREKEnpPUroTOBIEHHON AMANBIaMEL
ATIOMAHMA ¢ [OOABKAMH BpeMA OT BpeMeHM HeOOIBIIMX KOMAYeCTB
BOIH 10 00eciBegnBanmd . [l 5T0r0 HeoOX0XEMO OT 6 10 24 9ac. 3a'1jeM
cMeck (PUIBTPYIOT, XOPOLIO IPOMEIBAIOT OCALOK HA QUIBTPE 3gupoM,

aupHKIi pacTBOp CYIIAT, OTTOHAIOT 3UP W OCTATOK (PPARIMOHUPYIOT.

IIpw 910M monygaercs GeH3ununaien ¢ T. KM, 183 —185° mpu 13 s,

4. Iunkosdsn noliv U 4e0AHAA YKCYCHAS WAL COLAHAR Kucaoma.
[MrpponbHOE KOIBIO YACTAYHO BOCCTAHABIMBAOTCH LHHKOM M JIOAHOR
YHCYCHOM KHECIOTOH M TIAAKO HEPEXOAMT B ZHCHADONMpPPON (HAppO-
aun). Yxe Yamwuan u [lensmrenr [10] ocymecTeunm aTy peakuuo,
KoTOpasd mozme Omna yayuymena Huoppom m PaGe [11]. OJmmproc
n Max-Dueseiin [12] pator ciexyiomee BHIOA3MEHEHHE OPHUIMHAIb-
Hoit mpoumen Kuoppa u Pate. e

500 ma 20-mpon. comanoit wucaoTH oxnampanr mo 0° B He
CIMIIKOM MAJEeHLKOH KOJIGe OXJa;RFAomiell CMCCHIO COIH CO JIB/OM,

3aTeM HpM CHJIBHOM pasmemmBamum mgobasaxior 20 2 nmumKOBOWH -

OBUIM M MeJICHHO M3 KalelbHON BOPOHKH mpuimsaioT 50 2 muppoda.
Ecnu reMueparypa B HaYaule PeAKIAN IOJHAMACTCA BHIIS 10°, 10 cro-
POCTh DEAKIMU YBEIWUSMBALTCS HACTOALKO, YTO GOJibUIe HET BOZMOKHO-
cTH ¢ Heio cupaBuThesa. Korpa B revenne npubnmanrenbao 1 4aca pobdas-
Jienme IMpPPOJa 3akomamrTcd, npuiupapt 300 4t KPEOHOW CONAHOM
KUCJIOTH, pa3MENINBAIOT emye 2 Hacd, IpUIeM TeMIepaTypa NepuTCH
mesrny 16 m 25°, npexpamapT oOxaakiense, pasMEIIMBAIOT eHIe
41/, vaca npd KOMHATHOU TeMmeparype, GUALTPYIOT OT OCTABHIErOCH
NHHKA W IPOMHBANT eTo neSosmbmmum xouudecrsoM Boue. K dume-
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TpaTy FoGaBIsIOT LIEN0YM 10 PACTBOPENMSA BHIANAIOMEH [UAPOOKNCH
MUHKA W HCPErGilfiiorT ¢ BOMAHEM 1A POM, HOKE JCCTLIIIAT He mepecTs-
HET NOKa3pBaib LIEJIOTHOH pearnMu Ha jgarmyc. Torna aecruiiart
IONKACIAIOT COJAMOW KUMCA0TOM, BHIIAPUBAIOT JOCYXA HA BOAAHOI
Game, o6pabarsBaoT TAryuwmit ocTaTor 40-mpor. eAKUM HATDOM, W3- )
BIeKalorT 2 pasa SQMpOM, BEHITAMKKY CYIIAT Cyuin(aToM HATpUA u
pasrouaoT. Ilpusrom orromserca 28,5 2 nMppoNMHa, KAMAMIErO Mes-
Ry 89 u 92°, M3 ROTOPOTO MONYYACTCA KpUCTAJIM3youMiicss XJ0p-
rugpar ¢ 1. 1w 162—163°. Buixox mocturaer 569, or Tcopum; B Ka-
4ecTBe NOGOUHEIX HPOAYKTOE HOMYUAIOTCA IJaBHLIM 0GDAROM BRICO-
KORUMIAIE COCHANHEHH.

3. DaeKMPOLUIMUECKOe §0CCTMANO8IEHIE TINDUAUHA BUEDPBHE OIM-
can Apenc [13].

Hupuaan pacrsopuior B 10-kpatroM rosmvecrse 10-mpon. cepuoi
KHCJIOTH!, BJMBAIOT B KOYCCTBE KATOLHOTO PACTROPA B ILOPHCTHLL
POMHANEI CTaKaH, CHAOMCHHEI CBUELOBEIM BSJHEKTPOJAOM, M CTABAT
IIUHAHEE cTaran B 10-Tpon. CepHYH KHCIOTY, CAYMRAULYI0 AMOMHBIM
pACTBOPOM. JIEKTPOIN3 BEAYT NpPH CATe TOKA 12 aMmep M HOBepXHO-
cru saewtpopos 100 ca?. Buagase me BaMETHO HUKAKOIO RHIIEINCHUs
BOOPOJA, OAHAKO K KOHUY OHO CTAHOBUTCA GypHBIM M TeMumepartypa
nopauMaercsa 1o 55°. Vaaerca Bugeants 959, TEOPETHIECKOTO KOJIH-
decrsa nuuepuauta. [Jumadparma ne mymxua. B ananormunex paGorax
ONHCAHO HOCCTAHOBIOHME XUHOINHA B TCTPATHADPOXUHOIME M XUHANb-
AUHA B TOTpPATHAPOXUHAIBLANH. [lj17 BOCCTAHOBIOHNS XMHOIMAA Hpi-
BefleHH 0oJfee mOAPOOHEIE HKCLHEPUMEHTATLEEE YKABAHMA: WIOTHOCTh
ToKa pocruraer 17 amnep na 100 cu?, Hanpssrenne 5,5 BonnTa; TEMIe-
parypa HogEmMaerca 40 53°, BOCCTAHOBIEHHE IPOJOKAETCA QKOJIO
2 wac. Karox (cemmen) u aHOX (Ba MIATHHOBLIX AMEKTPOAA € HOBEPX-
Hocrsio 30 eu?) morpyskaor B 10-mpou. cepuyio KMCAOTY, KaTOTHEIN
pacTBOp coNep:KUT 0%, xmmommHa. Mapu u Jlemen [14] mosropunu
Iponecc Apenca M cueliann HORHe Jo0aBinenns; moapobHocTH omu-
CaHBE B OpHIMHAlE.

K aromy me Bompocy ornocmrea amrumitckmii natent 395741 [15].

0) Ramasumuieckoe eudpuposanue
Ofmmue 3aMeyanusn

Raranmriyeckoe rugpupopanme STHACHOBOI CBASH MOMKET CIIYKUTS
06pasnoM 1151 Beex MeroyoB rugpHposanus. Ilpomecc ruppmpoBanms
Tpefyer HpOBe/ieHns MONTOTOBUTEBHEIX MepOMPUATHA TIPH HAJ YU
BCHOMOTRTENHHOr0 000 pYAOBa RN,

Merounnen Bofopoaa. IToutu g Beex sabopaTopHBX padoT 1o
TUAPHPOBANNIO CAMBIM YNOOHEIM MCXONHHM MATEPHANIOM CILYKHT
DIIERTpONUTHYECKN ROJOpoxn B OGamnomax. Cogepmamuitcss B mem
KHCJIOPOM He CIYRUT MOMCXOM, TaK KaK HOJIYHAMIWAACH HA KOHTAKTe

2 R Befirasx, 9. 2
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BoxA OHIBAET BpejBa B pesyibrare BTOpPUYHO peakuuy JUUIL B Kpaiihe
PEANMX CIy9asX. QNEeKTpOJMTHIECKAI BOMOPOA OOHITHO MOKeT 7 pu-
MeHATBECA 0e3 0coboit OUNCTHH. : .

Bo MHOrMX ciyiagX IpPHATOAeH TAKMKe BOJOPOJ APYToro mpouc-
XOEEHHA; HO B KARIOM cJy4aé JOKHO OHITH BHACHEHO, MOJKHO
JIH ero OpHMeHATs 0e3 OpPegBAPUTEIBPHON OYMCTKH. Y go6uee
BCEr0 TaKOe MCHETOHNE.
IPOBORMTH HPOCHEIM T/~
PHPOBAHNEM KaKOIO-JIH-
00 mMOTXOJAIIETO BelecT-
Ba B OPUCYTCTBHH XOPO-
mero xarajgmsaropa. Ie-
6 J1ec000PABHO TAKIKE OCBE-

AOMHTHCH Y TOCTaBIU-

KOB OTHOCUTEJIBLHO IIPO-

HUCXOKACHWSA  BOAOPOJA.

B cnysae noxyueHus

TIPOMEINIJIEHHOTO BOACPO-

ma ¢ mpegnpuATHil, KOTO-

PHE eTO caMH ACIOJIB3Y-

5 " 0T @IS RATAJINTAIECKOTO
rUpUpOBaHUst, 0co0as

OuUMCTRA TAKIKE MOJKeT

6HTL HcIIIIOueHA. Ensa

Puc. 1. Tpubop pas rujpupoBaHAA NPM JH MOKHO PeKOMEHTO-
OGKIMHOM JaKIeHUM. BaTH 1a60PATOPHYIO yeTA-

1 2 .3 4

HOBKY JJIA TIONy4eHWs .

BJIEKTPOJIATHIECKOTO BOJOpoaa. Ilpm oTcyreTBmm BOmOposia B Gombax
BOWOPOJX OBGHUHO TOJNygYaerTca B ammapare Hunma ns numHKa I MWHe:
PaIbHOM KHCIOTH W IPUMeHsieTcAd NOc/ie NPOMEBKU MEepPMaHramaToOM
¥ a30THORWCIKM cepebpoM (cM. . 1, cTp. 179).

XpaneHde u OTMepHBAHHe BOOPoAa. Ecam wm36HTOR BOKOpONZ
He BPeJUT, MOMHO IMPOIyCKaTh er0 Hpsamo u3 Gammona. Ho wacto xo-
TAT CIeJMTH 32 NMPONECCOM TUIPUPOBAHHA KadecTBEHHO WJH KOJIHYe-
cteenno. Ecym paa peaxmum tpebyerca He Gomee 1—2 x4 pomopona

u pabora Begercs mpH aTMOc(epHOM HABJICHHH WIH IPH HECKOJIBKUX -

CAHTUMETPAaX M3GEITOYHOTO [aBileHHs, KOJUIecTBO BOLOPOJA: ompe-
XeNAT 1m0 o6BeMy NPH HecKOALKAX M3GHITOUHHIX atMocdepax m
IpH BHCOKHMX JABJIEHMAX THPAPOBAHAA — MAHOMETDHYECKH. '
ITpoctoit mWpw6OpP XA THAPUPOBAHMA HECKOJBKAMU  JIHTPAMA
Bogopoma m3obpamen ua pme. 1. lmnmappmyecknit cocym 4, cuab-
Aennmit kpanamu I m 2, coefiuHeH Pe3MHOBOI TPYOKOL ¢ yPaBHUTEb-
HEIM TPYIeBHAHEM cocysoMm 5. On BMemaer Mesmagy ABYMA OTMETKaMI
1000 s u rpagyupyetes ¢ HeoGxoammoit TouHocTsI0, Jliis GompmunH-
CTBA CJIyyaeB MOCTATOYHO HANOIHHUTL COCY[X BOAON M 3aTeM CHYCKETh
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ee 00 50 w4 B Xopommii MeprEi muAEADP. Mo#HO HaRecTH Ha IONKANTY
mpomexyTounse penenns oo 10 wa. Bonpmasg TOYHOCTL HUKOTHA He
OLiBaeT HyHA VA NpenapaTnBHOl paboTh. B nauame paboTe cocyn A
HANOJHANT BOJOY BIJIOTHYI0 A0 TCOPU3OHTAILHON wacTH BepxHeil
T-oGpassoit TpyOKE, OTKPHB Kpann I—5, mpPOXyBAlOT CHCTeMy RO-
AiopomoM, 3AKPHIBAIOT OMH 3a ApyruM KpaHe 4, 3 um 2, omyckalor
rpymry B, HAanOIHAOT cocyX A BOJOPOROM mOj HeGOMLIIMM H3BHTOU-
HLIM QapleHACM 0 HWKHEHl OTMeTKM W 3axpeBalor kpamel I u 5.
Yto6hI ycTaHOBUTE BO Beeil cHcTeMe aTMOcepHOe HaBIeHWE, MOJKHO
Temepr OTKPHTL KPAaHE & M 3 I cHyCTHTh M30KTOK Ta3a B BOZAYX Ye-
pes rpan 4. Ilocae s10r0 oTKpHBaOT KpaH §, mopmnMalT rpymy B
Ha 10—20 cx Hapy HIGKENM KPaeM MEHWCKA SKHIKOCTH M HAYZHAIOT
PeaKIUio BCTPAXMBANNEM WM BRefeHMeM kaTanmsaropa. (O mepax
HPeOCTOPOKHOCTH MDY HMOCTeHYOIeM BBOFCHAM KATAMUIATOPA €M,
erp. 27.) :

Horpga samac sopopoma B cocyme .A m3pacxomyeTcsi, 3aKpHBAIOT
Rpa#el £ M 3, IPePHBAIOT BCTPAXWBAHHE W [OCIS BOCCTAHOBIICHWA
aTMOC(ePHOTO NABJIEHUS OMYCKAIOT YPOREHD BONE MPH MOMOUIA TPy IIH
B. 3arem cnoBa Hanomusior cocyn A sogopoxom. Ecnm HyKHO HAn60-
nee ynoGHO HANOJHMTH OLATHL TOYIO N0 HAYAJIHLHON METKH, KPaH £ jxe-
JIaeTesd TPEXXOJOBHM, M IIOC/Ie HaNOJHEHWS IO OTMETKE 3aKPHIBAIOT
kpaner 1 15,8 M3GRITOR CIIycKAIOT wepes wpan 2. Unave HysxHO, 3aKpHIB
kpad I, ycTAHOBHTH aTMOcdepHOE annenve 1 OTMETATE YPOBREHEL BOJHL.

Ipu Gonpmom pacxome, no 5—10 .2 BogOpOAA, MOMKHO HCIIOIB30-
Barb mpmbop, mpepcrapnennkii B «CunT. Opr. mpem.»,c6. 1, crp. 47.

C onmcanpkiMu TPHCIOCOGIEHUAME MOKHO OCYIMECTBUTH THOGYIO
IpemapaTHBHYI0 33[a4uy, ©CJIH TOJBKO He Tpedylores emne Goyee BH-
cORme papnenus. JlaGopatopun, He nporogAmMe 0COOLIX KATAJLHTHIC-
CKMX paBoT, OORITHO I PACIONAraldT IPUCIOCOGIEHMAMM IJA H3Me-
PeHMA KONWYeCTB BOJOPOAA LPH THADUPOBAHWH TOX JaBlIcHHEM.
B rakmx ciywasx pnoBOdLCTBYOTCA HAGMIONEHHmEM HAJN HALEHHEM
A0BIEHAA, HO BCIECTEMe HETOUHOCTH NOKA3AHMI MAaHOMETPA TaKHM
NyTeM HeBO3MOXKHO M3BIeYL KOJMYecTBeHHEEe BHBOAH. (CM. paspen
«Aptormassy, 4. 1, ctp. 196.)

Karanmaatopei. Bpems, xorna s 1a6oparopusix ¢mo puik o akTHB-
HOCTH TpH TUAPADOBAHMM TeX MJM WHEHX KOHTAKTOB, mponuio, Us
5/I1eMeHTAa PHEIX KATANTNTUYECKU AeHcTBYIOIMHUX BeIUecTR OCTAINCH IIPe-
UMYIeCTHeHHO JIANIL  IIATMHA, NaNafuii M HAKeD. Hao6Gopor,
0oJrpIIOe 3HAYEHHE B IOCJIe[(HEe BPEMA OpuoGpesinm MHOrOUHCIEHBEE
CMENIAHHEIE KATAJIW3ATOPH, cNOCOOH UDPHUTOTOBJEHHSA W AKTHBHOCThL
ROTODHIX B OOJNBMMHCTBE ciy4aeB COXPAHAITCA B TaitHe. Hawylo
CTeNEHb M3MEJbYeHMSI HANO NPeAnoYecTb, KOIJIOMAHYIO MM TpyGo-
JUCIIePCHYIO, 3aBACAT OT GOJILIIOTO YMCEIA O6CTOATENBCTB, 8 TAKIKE
OT TOro p KOHEYHOM C4YeTe, KAKOM mnpollece Jyvuie BCero 3HAKOM,
TaK 4TO OOIeNPHHATHE ONMCAHUA B HTOM OTHOIEHHH HHUYCTO IATH

2%
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me moryr. Yame Bcero (m B KOHEWHOM MTOTe JélIeBje Bcero) pado-
TAT ¢ rpyGORHCHEPCHHME I OCAKASHHBIMHI HA HOCHUTEIe KAaTaJm3a-
TOPaMH. : _

Huxenegvle xamanuzamopsl. 1A TMOTYydeHNS HUKEJIEBHIX KATaITH-
3aTOPOB HACTO CHATAJIA OIPHUTOTOBJAAIOT OKMCH HUKEJA. Ot cremenn
ee JUCHOCPCHOCTH BECHMA CYINECTBEHHO 3ABWCHT JAadbHeiiniad aKTHB-
HOCTH HHKeJeBOrO KATAIm3aropa. B KavecTse MCXONHHX BeU[eCTB
opuMeHSI0TeS OKcanat u uurpar. Hymuo HabmiogaTe 3a MaKcAMab-
HO#T YHCTOTOH MCXOTHLIX BEIIECTB. :

, 1. Hanoansor rpyGKry uId CIRUTAHMA ORNUCHI0 HMKEJIA, HATPEBAIOT
ee B TOT<¢ Bogopona no 300—320° u, mocae TOro Kak Bes Macca Impope-
aTMPOBAIIA, OCTABIADT JJIA OXJAAKIeHUs B Toke Bogopoxa. [Ipm nmsrnx
TeMIIePATypax BOCCTAHOBISHHEI HUKEIL YPE3BLIYANHO JIETKO OKU-
CISIeTCH, M MOSTOMY XDAaHMTH €r0 JIydile Bcero B atMocdepe mupude-
PeHTHOTO rasa Wjh B BaKyyMe.

Her Aauxaxoro cMsiciia BOCCTAHABJIMBATH ORHCH HAKEIA MPU TeM-
meparypax 6ojee HH3KHX, 4eM IOCTeXYIOIee TUAPIPOBAHHE.

Cabatee mpoBommi rHApWpOBaHmE Afpa OeH30da IIHMKCIEM,
ROTODEIl BOCCTAHABIMBAJICS IIPH TeMIePaType KPACHOTO KaJIeHUI W,
BO BCAKOM cJydae, Tpu TeMmeparypax mmme 700°, mo mo apyrmm
JAHHBIM AKTUBHOCTL KATAJIN3ATOPA CHUJIBHO CHUMKAETCA opnh TeM-
meparypax BOCCTAHOBJICHHM, Jeskamux prume 450°, Becsma mpume-
9ATENLHO, eclM J#JKe He CTPaHHO, 9T0 OcOGeHHO AKTMBHEIC HAKEJC-
BEIC KATAAU3ATOPEL 671arompHsATCTRYIOT TAK/Ke M MIOCOTHBIM PeaRIHAM,

Korepr, Hounop um Aprmuc [16] pexomenmyior ciemyomuii cmocob: ..

58 2 mecTMBOXHOTO HHTPaTa HEWKeJNS pacteopsaior s 80 ma  mecTmi-

IUpPOBANHON BOAEL B pacTBOp B Teyennme 30—60 MuH. pacTHPAOT B CTYI- -
xe ¢ 50 2 gusesBrypa (YKCTPArWPOBAHHOTO COJISTHOR KHCJIOTOIR), HOKA

cMech He CTAHET TOMOTEHHOII ¢ KOHCHCTeHIHell TAKeNOoro MacJaa.
9Ty cMech MeJICHHO JROG&BIAT K PacTsopy 34 2 ONHOBOJHOTO
yrnexucaoro ammouua B 200 ms fecTHIIIMPOBAHEOI (BOIEI, 0CANON
OTCACHBAIOT, NPOMHBAIT RBLKAH Bogoil mopumamu mo 100 s
w cymar mpu 110°. Hemocpemersenno mepeq ynorpebieHHeM OCANOK
BOCCTAHABIWEAIT B Tedenwe 1 waca mpum 450° B TOKE BOEOpPOAA

(10—15 wma/murn).

2. Opgnu m3 cmOcOGOB WOSTyYeHUA OYEHb TOHKO M3MEJIBYEHHOTO
HEKeJIS, KOTOPHII HEONHOKPATHO MCOBITAH B JNaGOPATOPHA ABTODA,

COCTOMT B TOM, 4TO JOPMHAT HHKeNs CYCIOEHJUPYIOT B PABHOM IO
Becy KommuecTse mApafmEOBOTO Macia H HarpepaloT Ao 260° mpw
PasMeImMBAHNYE M OPONyCKAHWH yMIERUCIOTH. OOpasylomuiica au-
Kelh OTQUILTPOBEBAIOT, NPOMEIBAOT INETPOJeHHHM 3(apoM H
xpanar nox nocnemauM. Ilomyuaerca 0coOGeHHO aKTUBHEIN KOHTAKT
JUIST TEAPUPOBAHUS MOJ JABIICHUEM. ,

3. Tak mHasuBaeMuii muxeasr Psuesn, mo coobmeHmio Hopepra
Anxmuca [17], momyusercsa cnuasneHmeM papHHX uYacTedl MeTaIH-
YOCKOTO HUKEeIS U MeTAJUIMYeCKOro AQMOMUHHA ¢ - IIOCJTeXyHOInM
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BHIIEIAYNBAHNEM &JIOMHHHA BOSHEIM PACTEOPOM eJKOTO HaTPa.
HazpanHEe aBTOPEI COBETYIOT npAMeHsATH He HPOLAKHBIA, cycneHAH-
POB2HHEI B BOle HHUKEIb PoHes, a B Tex ciy4asX, KOIfa TpeGyercd
0CODEHHO AKTHBHHI KOHTAKT, PEKOMEeHIYIOT IIOy9aTh ero ciejywomnmM
o6paszsom: 300 2 TOHKO NBMEJILUCHHOIO CILJIABS HHKEJIA ¢ ATIOMUAHMeM MeJl-
JeHHO 00ABIAIT B TeweHme 2—3 wac. mpPU OXJAKIEHUM JIEJOM K
HAXOJAMEMYCsI B GONBIIOM CTORJIANNOM CTAKAHE pPACTBODY 300 2
80-mpom. enxoro matpa B 1200 & Boust. ITomyuennyio cMech BRHEPHM-
BAIOT 4 WacAa ¢ IEpPHOAMYECKUM PABMEMMBAHECM M IocJe N00aBIeHIA
400 s 19-mpom. epmoro Harpa marpesaior mpm 115-—120° B Te-
yeHWe 3 yac. WM, BO BCAKOM ciay4ae, JO TeX IOP, HOKa MONHOCTHIO
He HPeRPATHTCA BHeJenue sogopoaa. [loce saroro cvecs pasGarnAloT
BOJOK ;o o6BeMa 3 ., UPO3PAYHEIL PACTBOP AJIOMHHATA HATpPUA
CIMBAIOT ¢ HUKeJNA W mocjepuuii 6 pa3 OPOMEIBAIOT BOXOI meHRAH-
Tanugﬁ; 3aTeM HWHKeNh IePeHocAT HA (UIBTP, IPOMHBAIOT ©ro
BOJOII, ICHAHTHPYIOT, W TAK MPOXOJKAIOT, mOKA (uibTpar He ¢TAHET
HelTpaibHhM Ha Jakmyc. B sawmouenne 3 pasa mpomeigaior 95-ppOILl.
CIHPTOM ¥ MOMCHIQIOT IO CHUPTOM B CRIAHKY ¢ IPHTepPTOH mpofHOi.

lomywernsili TawumM 06pasoM HEKEIL HACTONLKO AKTHReH, %10
UePOBOLAT [pM KOMHATION Temmeparype HHTpoGeH30I M ero MIPO-
H3BOJXHBIE B a30- M a30KCUCOCHWHEHUS. .

Kamanruzamopw us 6aasopodnuix memansos. llpumeuasmmaecd
paHee ¢ GONBIIMM yCIIEXOM KOHTAKTHI M3 METAIJIOB TPYIITHN (73 rPHEL,
TAKHME, KAK OJAaTHHOBAS TYEPHL MW OAJLJIagUcBasg 4CPHL, OPaKTAde-
CKM BEITECHEHHI OKNCSIMH, NIPUIOTORJEHME HKOTOPHIX 3HAYHTEeJbHO
yroGree. Ho Tak Kar HMHEOrga BO3HMKAeT HEOOXOOUMOCTH B ImpAME-
HEHUN COBEPIICHHO CYXHWX KATaJuM3aTOPOB, MOKHO BKparie KAaTh
COOTRETCTBYIOIIME MTPOMNCH:

1.lratTumoBasa uepHb Buismrerrepa u Bamspmmaar-
Jleirtua [18]. .

PacTBOp mmarmHOXy10pucTOBOA0 pogHoit krcaoTs (80 #a), comepiHa-
muit 20 2z mwnatvAM ® HeBONBIION W3IGEITOR CONAHON KWCJIOTH,
ememmmpaior ¢ 150 me 33-upom. ¢opmammma, oxmazkpaor o —1 °
I K HeMy [pPH XOpoImeM pa3MelINBaHWH HOGABIAKT [0 KamiAM
420 2 50-mpom. egxoro Ka;m, IpUdeM TeMmeparypa He AOJLEIA HOM-
amMatbeA BHme 6°. Bemen 3a 9tumM cMech HarpemarT npu X0 pomIcM
pasmemupannu eme 30 muH, upm 55—60°, Bumasmyro mwiatuHoBY 10
9CPHR OPOMHEBAIOT JeHABTalHell [0 HCYe3HOBeHHS XJIOP-MOHOB #
IFeIOYHON peaknum. 3aTeM HPOAYRT mepeHoeAT Ha PmiabTp, 3a60TACE
0TOM, 9TO0K OH BCe BPeMsa ORI TOKPHT BOJOI, OTcAcHBAIT, GricTPO
OT}RMMAIOT Me;KNy JiuctaMu (QUILTPOBANBHON Gymarm ¥ moMemaIoT
B DHCUKATOD ¢ BHCOKEM BaryyMmoM. Cnycts mecKoIBRO AHeir mpoaYHT
HpEeBPAIaeTes B CYXyH HELIB. DKCUKATOP HANOJNHIIT yriIeKnciorol,
ycrpaHmdd 9THM BAKYYM, M COXPAHAIT NPOJYKT MO YTIASKUCOTOU.
Ecnu w3 nuratumosoit wepun ne yaaJyieHH Bce a3l BHeDKURaHUEM
ANUTEeNEHOe BPeMA IOJ BHCOKUM BaKyyMoM, T0, mo BuubmrerrePy
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i Bommepy [19], npu xpanenun uepes mexoropoe spemsa ms oxmionn-
POBAHHOrO BOJAOPOJA M KHcJIOpoma obpasyerca moma. '

IlnatmHoBas uepur mepes IpPOLycKAHUEM BOJOPONA BCOIHA AKTH-
BUPYeTCA BOBAYXOM MJIM KHCIODONOM B COCyHe AJIA BCTPAXMBAHUH,

2. MMannanwmenas 9epHE Brubimrerrepa n Basmsgmyuat-
Jleiitma [18]. , ) .

Cilerxa HOKMCICHHEIR PACTBOD XJOPUCTOTO HAILIANHS (100—
150 ma), copepmammit 4,25 2 mammamusm, cMemmsaior ¢ 50 44
33-mpon. ¢opmanmma, oxmampanr go —10° n HeMY 00aBIHIOT
B tevenve 10 Mun. npn cumsroM pasmentupammm 100 2 50-mpon. earoro
Kau, IpuYeM TeMIepaTypa He ZO/KHA IOFEEMATHCH BHIIe 3°, 3atem
cMech Harpepaior 15 mmm. mpm 60°, npmuem KOpEYHeBATAS KUIKOCTD
Aes1aeTcsT GecnBeTHOM, ¥ BHAGTHBIIYIOCA YUCTYIO MAIIIANNeBYI0 YePHE
O0pabaTHBaOT, KaK ONMCAHO A7 ITATHHOBOH wepHA. B Hactosmee
BPEMA YAl BCETO IPUMEHAEMBIM BHOM IIATMHOBOIO KaTaiM3aTopa
OPH THOPUPOBAHUN ABJISETCA: "

3.0rumes maarmuau [20—22],

4, Oxumcer madmagua [23, 24], }

Pacreopaior 2,2 2 maamapgua B He6OIBIIOM KOIMIECTRE HapcKoit
BOIKM ¥ DPacTBOP PACTUPAIOT € 55 2 HATPATA HATDHS M TAKUM KO-
JIMI@CTBOM BO[H, KAaKOe HEOOXONMMO /I HOJNYYeHHA I'YCTOH [AaCTHL.
Komneuno, mosno ¢ raxum sxe ycmexom mpumemuth pacTBOp XJIOpH-
croro masmranua. CMech ¢ BUTPATOM HATPHA OCTOPOIKHO YIIApUBAIOT B
racrpioie (350 #a) focyxa M 3aTeM MOBODAT 10 I7AaBIEHNS, 9T0 Ha-
crymaer mpu 270—280°. Hemuoro Bmme rtemmepaTypnl IIaBIéHuA
HATHHAIOT BHAGIATHCA ORHCIbL 830Ta; 9Ty TeMIEPaTypy HOLepsHu-

BAaOT IIPH XOpOIIeM pasMemaBaHUM, MMOKA IIOYTH npen‘paTnTcH BhIJIC- 7

JIeHIe MApOB M OKMUCIOB a30Ta, 3aTeM HArpesaroT enie okoso 10 mun.
ua monuoM Iiamenu GyHsenmoBcroit ropenwu. Harpesaumme Mosker
nnareea B ofmeM oxono 30 MHH., CYMTAA OT HAYANA IIJia BIICHILL.
3aTeM CIIaBy JAIOT OCTHTh, PACHPENENHIOT 110 CTEHKAM cocyna
1 obpabarsirator 200 w4 geCTHILTH POBARROI BOXH, TIOKA He pPaCTBOPAT-
€A BCe HATPHEBLIC COMN. TeMHOKOPWYHOBHI 0CTaTOK OKUCH MAJIAML
OTGHUNBTPOBHBAIOT, TINATEILHO OpOMEBAIOT 1-mpon. pacrsopoM HE-
Tpata HATPUA (UpH IPOMBIBAHOYN UHMCTONW BOMOIN OH NeuTH3NPyeTcsd)

?

CyIAT B BAKYYMIKCHKATODE W MONMy4aior 2,3—2,4 2 OKMCH DAJLIANHA, |

uto coorsercrsyer 91—95%, or Teopum.

9, Ocmuii. H. Benmuuckutt © M. Typosa-Tonaxr [25] oumcn-
BAIOT CHENHPHIECKUE CBONCTBS OCMHEBOIO KaTaIH3aTopa.
_ IIpn ocMmesom komranTe IEIpNpOBaHMe ITpoTeKaeT OOLIYHO. IpH
O0jIee HM3KHX TemMlepaTypax, 4eM LpH IWIATHHOBHEX, MAJLTAJHEBBIX
u HuKedeBRX. OcMueBmit acect — ouenn YCTORYMBEIT KaTajM3aTop,
paboraromumiit Mecamamu Ges cmmxenma axTwemoCTH. OCMmit mMeeT
MeHbIee NerHApOreHHUBYIONee HelicTBUE, YeM ILNIATHHA I TATIITa NI,
KaR . HeNOCTATOR MOJKIO OTMETHTh, UTO OCMHEELE KOHTAKTH, He
OCA}K7IeHHEIe HA HOCHTeNe, TOMFKHHL YAlle pereHepHPOBATHCH M UTO,
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o
¢ Apyroif CTOpOHHI, OCMEH yiKe IIpH TeMIeparypaXx BEIIIC: 150° pas-

y T THIpPUpPOBAHAA.
ﬂalg‘-ﬂﬂn}; ??FIKH H anpn pu a JJa Ui, OocaykiAeHHbIe HA HOCHTEIAX.
113 MeTaIIHIeCKHX HOCHTE el IOMXOMSIT MAaTHHIl, HAKeIs M Kobarer,
YIOTpeSIAI0TCA TaKike HX OKUCH, THAPOOKNCH ¥ Ka pOOHATEL. ﬂcpil:&)?;
uHaH(e PEHTHEIMA HOCHTEAMH ABJIAKTCA KapOoHAT KaJblud, 03114 ibgar
Gapus, KPORAHON M KOCTAHOA yTOib, & TAKKe KH3EJIBLyp M -
rexp. Ilasmamnit, ocasmmeHHb Ha cyAb(aTe 6apas, UpecTa B/seT COO0M
OJ{MH W3 CAMHEIX YHOOHEIX, IMCTHX ¥ BIIETAHTHRIX KOHTAKTOB UL TU/pA-
posauua. Ilo Ilaamso, mocrynaoT CIefyo0muM obpaszom:

Ocasxnator Ha xonopy pacrsop 10,44 ¢ nByBOAmMOro XJIOpPHCTOTO
6apua mpubaenennem 6,084 2 cynpdara sarpua u 3106aBJ}H10T Tylf:l
ae pacreop 1,7 e xaopmeroro nanmaud. Ilamnagmit ocamuaior He-
6ompImuM B3GHTROM PacTBOPA YITIeKUCIOTC HATPHA P BCTPAXABAHAN
B BAfe THAPOOKUCH NAJUIAfAA; eMy [aioT OCeCTk, I[eKagg]upymT,
OT(HIBLTPOBHBAIOT, IPOMKBAIT W CyINAT B aﬂcnﬁz%Ope [ZHO .

Mo mpyrmM mpoumcsim, ampumep no Mimmury [27], yq o
OCAKAGHHOI0 B TOpAYEM COCTOAHHH cyibdara Oapwmsa, KOTOp i
Bsmyden B 400 uacTax BOMIEHL, moGasusior pacrsop 1,7 waern xaopm
croro mammayus B 50 wactax somel .1 wacrs 5U-mpom. pacTBOPA
dopmMamperna, IMOMIIEIaYnBAIT SKAM HATPOM J0 menoqﬂoncgea;{ﬁ
MUM Ha HaKMyC\ M KOPOTKOe BPeMf HArpeBaloT A0 KAINEHMs. pHé
0CafoK OTQMABTPOBHBAIOT, IPOMHBAIT I'OPAYEHl BOJOM, ILOKA e
yicuesHeT [{eJ0YHAA PearUmdA, CYIIAT HAJ eflRMM KaJu M u3Meipda

TEUIEBHJHOTO COCTOSHHSA. .

. IIa/maﬁiﬁ HA YeAeKUCAOM KAAbYUU U OKUCU MAZHUS nf) HaamoO.M

PactBop XJIOpUCTOTO Na.Iafud HACTAMBAIOT HA yIVICKILCIOM
KA bIOMH WM OKHCH MArums, HpHYEM HA HUX OCAKIAeTCA mnpoT
okmcs masmanus. Ilepex omeiToM 9T IpelapaThl BoccTaHannBa:I(;
BOZOPORIOM TAK e, KAK QCAKICHHEIT HA CyTbpare Gapusa nanajm
BBl KATaJIu3aTop.

Haamuna na yese [28]. o
10—42 ¢ aKIMBUPOBAHHOTO YIVIA B3MY4MBAIOT B HEOONBIIOM KO

JamuecTBe BOZH ¥ 00pabGaTHBAaiT HECKOTHKO MacOB HpH 50° Ta'xc.m\;
KOJIMIEeCTBOM  pacTBOp8 XJIOpHOU  IJIATHHEL, KOTOpOe conep&mﬂ
sKeJaeMoe KOJIMYecTBO IUIATHHE, [OCIe 4Yero CMech oxnéim;{alm
TONme/1a9MBAIT KOHIEHTPUPOBAHHKM PACTBOPOM COJBI. SATeM ]:“;;)L(;—
CTAHARIMBAIT THIPARMHIMAPATOM, KOTODHI IPAIHBAIOT ng Hannoré
OOKA KAaIJIA PAcTBOpa He TMOKAMKeT ¢ HepMaHI‘aHaT()l\gOg3 m:g:;{alm
rUApasuHA, HACTAWBAIT emie HEeCKOJIHKO YaCOB LpH ) o'roT

710 OTCYTCTBYA IIET0YM M MOHOB XJ10pa B IPOMEIBHEIX BOAAX,
10T MesKIy (MIBTpoBaNbHON Oymarofi m cymar.

Hannaduis na yeae [29—31}). ) ]

Berpaxusalor 5 ¢ UpOKaIeHHOIO JKMBOTHOTO yIIA B TOKE BOJI;I?-
poma ¢ 25 wa 0,2—0,6-Tpom. pacTBOpPa XIOPUCTOTO MAJLIALIA, i) :
TpYIOT, HPOMBIBAIOT OCA0K M CYLIAT ero Haj $ocdopHEM AHIHAD

JHUMa-
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aoM B Bakyyme. OTKIOUAD DaKyyM, BIYCKAKT EOHOPOX, KOTOPHM
HACHUACTEA KATATH3aTOP.

Konnoudnvie npenapams. VIcTopudeekn BakHbe KOIJTOMIHEIE
KaTaJN3aToOpsl MUAPMPOBAHNA, ¢ IOMOME KOTOpHX [laans piepssie
OCYLIECTBHI KATAIHTHIECKOE THAPMPOBAHME Tpu OOGLIMHON TeMie-
paType M TAKuM NyTeM COSKAA YROOHEUT 1a60paTOPHLIT METOH, MMCIOT
B HACTOAMIEE BPEMH JIUIIL HE3HAYMTENHHEIH NMpaKTUYeCKHi MHTEpec.
Ho tax wak B mOCTeNyoOmeM WBNOMKEHUN TIPWETCS WMHOMJA HA HAX
CCHITIATHCA, MOKHO [IEPedNCINTh BayKHEHIINe OpUTUHAIbHEE paboTHL.

1. Conocob BoccTanmoBamenusa [laams. Braropon-
HLIE METaJIhl ¢ BAIMTHEIMA KOJJIOMJAMM, NPUrOTOBIEHUE I POTallb-
GunoBO- M nM3anEOuHOBOKMCIAOro matpusa [32]. IlnarnmeoBHe 7 mai-
Taguessle Kowtoupn [33]. OTM KaTaIMBATOPH YCTOHYMBE JIMIIL
E 1e/IOYHHX WA HOHTPAJAbHEIX Cpelax, KMCIOTOCTOMKNT KOJIOMIHELH
ROIITAKT ¢ PABJIOMEHHLIM TeCTHHOM B KAYeCTBE SAIHTHOrO KOJIIOHAS
onucniraior Kenwbep u Msapn [34].

2.Comoco6 Boccramonnenns Cwkurta; ryMmmu-apa-
fur Kax aamurHREG KRoiony [35, 36]. .

Kamaasusamop: oruce medu — okuco zpoma. Konnop, @ouaskepe
u Apxmuc [37] pawor crepylomee ommcanme. Pacrsoparr 261 e
TPEXBOJHO a30THOKMCHON Mefr u 31,3 ¢ asoTHOKRECIOTO Gapusi B BO-
e Tak, urobn momyunnock 900 ma pacTeopa, u Harpesawt ero 10 S0°%;
cmeck 151,2 2 nByxpomoBormcaoro ammonua u 150, wa 28-mpon. am-
Mumaxa pasbasaaror sogoit a0 720 #a mpn 25 — 30° 1 BAMBAIOT TepBIit
pacTteop Bo Bropoit. Ocafiok OTQUIBTPOBHBAIOT, OTKUMAIOT M OTCa-
CLIDAIOT HACKOJIBKO BO3MOHO. Ilocie Bricymmpanus uwpu 75—80° u
usMe/IbUeHsl  0cafloR Becut 234 2. Kro pasiarailor B Tpu mpmeMa B
$apdoponoit KacTpIOIE HA TOMIOM OIHe, IPUYeM HOPOIIOK ¢ CAMOTO Ha-
Yajda XOpOmio pa3MemmnBAaloT muaTeldcM. Kak TolbKO HauHeTest pasiio-
JKenmue, UPCKpammaT Harpesanue. Ilocie mexoroporo pasmemmpanua
cpasy BHlendercs ofpasylomuiicsa ras, M Macca CTAHOBMTCH qepHOIT;
110CJ1e IOBTOPHOTO, OCHOBATENBHOTO PA3Mely BAHIA IOPOLUIOK BETPS XA-
Ba10T W3 ropAdeil HacTpIONM @ OCTABIAIOT OXJIKAATECA. Bee rpu mop-
un 06k unAI0T, u3BeKawoT B regenne 30 mun.600 ma 40-npon. yreye-
HOH KHCIOTH, OTQMILTPOBHIBAIOT OCYJOK, B O NpPHEMOB I'POMEIBAIOT
600 wa BOARI, eymar B Teucnme woum wpm 115° ¥ n3METHYAIOT. Ipo-
ayrr Becmr 149.5 e.

Ilpncyrerue Gapua sammmaer kaTalmsaTop OT BOCCTAHOBIIEHS
TUApupyOmUM Bogoponom. Boccranorienme Henaercss 3aMeTHHM 110
U3MEHEHUI0O YePHOH OKDACKM B KPAaCHOBATYIO, HpHYEM MHOJHOCThHEO
MCYe3aeT CIOCOOHOCTH AKTUBMPOBATH BOJOPON, B TO BpeMsl KaK ApYy-
THE HATAJINTHIECKVE PEAKUMU, KaK, ualipEMep, IpeBpalleHMe aib-
eTuI0B B (U pE!, 0COGCHHO yCROPAIOTCA HTUMM KATAIU3aTOPAME, KOTO-
pBle. COMepsKaT, KAK MOIKHO XyMaTh, OfHOBAJICHTHYIO Melb. SaMena Ga-
DPAA MarHNeM WIM KajbliMeM HHCKOJIBKO HE yJIy4ImaeT KOHTAKTA /IS
TUAPHPOBAHHEA

NPHCOEAHHEHHE . 25

OrnocmTenbHO APYIHX COJEPIKAIMAX OKMChL XPOMA  CMeIIaHHHX
KaTagusaropos cm. crp. 30, 64.

) Ilpoyece eudpuposanus

1. Crapeiimmii 3 Beex cmoco00B IufpnpoBaHus, memgt? Cabameoe
u Caudepana, yTpaTHil CBOe IpeHHee 3HadenHe B JaOOpATOPHOI
upakTure. [109TOMy MBI OrpAaEMUYMBAEMCH ero KpaTKOW XapaKTepu-
cTukoii. Peakumio HpoBOfsST B Tasoo0pazmoit ¢ase, oHa BOIMOKHA
aMiIb ¢ HepasdjaralmmMuca JeTyumMm BemectBamu. Ilapsr B cmecn
C BOZOPO/IOM 1BPOLYCKAKT MHOTAA 1O HECKONBKY pas Hajl KaTalnsa-
TOPOM, KOTOPHLH IAIIC BOCTO COCTOMT M3 HUKeNsT. UTHOCHTE/BHO Iipi-
MeHeHus ApYTMX METIOB cM., Banpumep, crp. 241. loppoSroe u3-
nomenue gano y Cadarne®. )

[TpumenseMbrii BOZOPOR, ©CITM OH MOJy9Yaercd M3 UMHKa M CEpHOil
rMCTOTH B ammapate Kumma, JO/KeH ITPOMBIBATLCA  PACTBODAMM
11EJIOYHOTO TepMaBTaHaTa ¥ KOHIEHTPUPOBAHHOW CepHOI KUCIOTOI,
0CBOGOMIATLCA OT KHCIOPOA MPOMYCKAHAEM HaJi PaCKaJIeHHOH MefbIo
¥ CymMTHCA HaX efKoil miemoubio. Bomopom us 6omOE noeraTouHO
TOABKO WPONYCTHTh HAJM PACKANEHHON MeABI0 W BHCYLWINTH HAJ/L Ie—
JA0YBI0.

Jlns momydeHWsI KaTaJm3aTOpa BOCCTAHABIIMBAIOT OKMCh, THADO-
OKMCH WM OCHOBHOI Kapbomat HEKeNA, aydme Beero npu 300—320°,
ecau paboraior npm o6suHOM Aapieruu. 1lpy noBLIIEHHOM AaBJeHHN
AOCTATOUHK GoJiee HUBKHE TeMIEDPATYPH, H KATAIUBATOD HOLydaeTcd
emme axtumrgee [38]. v

CresReBOCCTANOBICHHLIT HUKETh BCIeRcTBHEe COIBIIOTO COREPIKA-
HES BOAOPONAa CTAHOBUTCH NMPOYOPHEM, ero HYMHO COXPaHHTE 1I0jL
VIJIEKHMCIIOTOM, HA BO3JyXe jKe OH 0YCHL CKOPO TepfieT AKTUBIOCTL.
DcoBeHHO aKTHBHE KATAJI3ATOPHI HE BO BCEX Cily4aaX ymoOHHL, TaK
KaK [PM WX HPAMEHOHHM YCHIHBAIOTCA W BRICTYNAIOT HA IEpPBRIL
TIaH MHOrme nNo0OUHBE peaKNuy, Kak, HampuMep, OTIIeIJeRHe
30K, JeTHIPUpOBAaHMe H paclielNIeHMe MOJIeKYJL.

Tar ke Kak B caydyae GIarOPOSHEIX METaJJ0B, HUKENb, OCaK-
JeHHEI Ha HOCHTele, AeiiCTBYeT BO MHOIMX CJIYy4adX JydIIe, 4eM
IUCTHIM METALI; yCTOWYNBOCTE K 0TpaBJIeHn19 6onpmie, a TeMmepa-
Typa poccTaosieHus Ge3 omacenns MoOmeT OwTh Bhile.

Jlytme BCOro BOCCTAHABIMBATE KATAIM3ATOP HEHOCDEJCTBEHNO
Hepel ero TpPHMEHeHMEM B TOM JKe COCy/ie, B KOTOPUM HPOUIRCHATCH
rufpupoBanme (B GOJbmmMmCTBe CaydacB B TpyOKC A7A CHUTAHMA).

KatamusaTopHeiME AZaMH ABAAKTCH LPEMe BCED FajioreHl,
AaKe B Bume CAMHX HO3HATATEILHHX CJEJOB, 2 TAKIKO BEIIECTEA,.
cojepsramme cepy, LOYeMy OCH30JI, MMeOWil TMpumMech THO(eHa,
110 Cabarre u CauflepaHy, He BOCCTAHABIUBAGTCH.

& 1 923
* II, Ca6artre, Karamis B opranmueckoil xummnn, Focxmmrexnsaar, JI,, 1952,
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B mpormBonoao;KHOCTE KATANM3ATOpaM W3 G/IATODONHMX Meras-
JI0B, KOTOpHE IOYTH BCETHa . 0C1abeBalnT uepe3 HEKOTOPOe BpeMs,
HUKEJEBHN KOHTAKT HpPH HAJIeRAmeM ynorpeGleHRmH MOMKOT Henpe-
PHBHO paboTaTh JHAME, :

B‘ KaueCTBe AKTMBATOPOR MOMKHO yKasaTh Ha xoGaBru, ABiicTBME
"HOTOPHIX HMEET, BePOATHO, PASIATULIT XapaKTep, MK CHenuduaecrmit,
KAK B Ciy4ae MeTAJJIOB, HAPUMEp Me[M, JaJLIAUA | Ap., WId MeHee
<cnemmdpmteckmii, Tax, HesnaTMTONbHEE KOJIMYECTBA IMeIOYel, OKHCD
AIIOMWHYA, OKACh MATHWH, WNEJN0YHEIE CUINKATH JAeHCTRYIOT B CYIN-
HOCTH TeM, YTO yJABIUBAIT KATajm3aTopusie saau. Onm He OTIHIA-
H0TCA HPUHUHMNMAILHO OT HOCHTeNle, H MMy AKTMBATOPAMU H HO-
CHTeISIMU HeJIB35T HPOBECTH DPEe3KOI T PAHMTIEL.

bomee mospobro cm. Cabarse, Die Katalyse, crp. 307—309.

Temmeparypa, koTopoit mpumepKuBaOTCH MpK TUJPAPOBAHNH, 3a-
BHCAT OT 0OCTOATENBCTE: eciiu HYHHO NOAYYATH CHUPTHM U3 ajlble-
TUAOE MM HeTOHOB, focrarounmo 100—150°; mma gpofimmix  cas3eii
#Hymxno 180—200°, mna npesBpamennss kapOGOHMBHON rpyIHE B Me-
“THAEHOBYI0 Tpebyerca 250--270°. :

Hro xacaercs 061acTm mpuMeHeHWA METOJA, MOMKHO CKABaTh, 9TO
OH  DPUHNATUNANEHO IIPEBOCXONUT CHOCOOH C IpAMeHeHHeM 61a-
TOPOZHEIX MeTaJVIOR, pAbOTAIOMUX IpH HMBKHX TEMIepaTypax; XOTd
DTHAEHOBAA CBA3EL BCOITd FMADUpPYeTCsS Ierde, .yeM KapbOHMIbHAA
Tpynna, OfNHaKO 37ech HTO pPABNMINC HpPOABIAETCH B Tamol Mepe,
JHOKAA wou3BecTHaA IUIA BHIIIICEHASBAHHRX MOTOJAORB.

Ocolenno Beamx mOPOr Me/RTYy HCPTUIPUPOBAHHCM KA pOOHHIL-
HOr0 KUCJAOpOAa M I'HADHPOBAHMEM ANpa; TAKHAE HeTOHKI, HAK alero-
peHOH u Gew3m:T, TAATKO IePeXO0JAT COOTBETCTBENHO B ATWIADOHZ0.T
A HAQCHUAITAH, LpUIeM APOMATHYCCKHE OCTATHM HE [0 BE prawnTcs
BO3[EHCTRUIO, B UeM BAKIKYAETCA CXOHETBO €0 cmocobom Kiemmen-
«ena. Ilo Cabarse m Cammepany, Jerso Tamme 3aMemaioTcs ammda-
THYOCKA U apOMATMYECKH CBH3AHHBE IAJIOTeHE, Jerye BCero XJop,
TpyAHee OpoM. ['MApOKCHIbHBIE CpyIIHI 3aMEMAKTCA H2 BOZOPOX
B OOMIEM JMIDb B TeX CJAy9asX, KOTHKA OHM MOJYYATCA B TEUOHME IIpo-
fecca ruApupoBaHMA, panee 00pasoBaBHINECH TEAPOKCHIIbHEIEe TPy~
{IL OCTAITCA He3ATPOMYTHMM; B KAUECTBe HCKIIOYEHMA MOMKHO HA-
SBATL JAMbL  g-TOJAMJIMBONPONMIOBHN COMPT, KOTOpPHE HepexoiuT
B IHAMOJI. prlmee, yeMm npu pabore ¢ 6.uar0p01mmMn MeTaIaMA,
‘OCYHIECTBILAOTCA JO3HpPOBKA BOAOPOAA M OCTAIBHOE IIAJIAKIBAHME
‘pearnun. ['nasuoe 3Havenne cnocoba COCTONT, UK COCTOSIIIO, B THAPH-
POBAHNM apPOMATHYECKHY CHCTICM, '

2. Texawweciuw 0coBenno Bamen cnocob 60CcMANOBICHUR Hop-
Mana-Illlpemepa. Hopmam [39] poxaszan BmepsBee, HTO MOKHO
OCYmecTBHTh BOCCTAHOBJIGHME B KUAKON (dase mpM HOMHATHON TeM-
nepatype M ATMOCPEPHOM NaRJIEHMM, MOIL3YACH KATANU3ATOPAMI,
OUeHL CXOQHHIMH ¢ TCMW, Kakwe mpuMensiorTcs no Meropy Cadarbe
4t Cannepana. Homuuecrso Karamusatopa HOBOIBHO Besmko; 30—
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A0-mpoll. HEKeJeBHIl KAaTanm3arTop (OCAIKACHHHI HA KU3E/Ibrype WK
HA NBMENTbYOHHHX FIMHAHKWX YePeIKAX) HPHMOHACTCA B KOIUMUELCTRE,
paBHOM MIu jasxe GombuieM IO Becy, YeM KOJIWYECTBO BOCCTAHABIIM-
Baemoro BemiecTsa. PaboTaroT B BOAHOM MM BOZHO-CIMPTOBOM. PACTBO-
pe, mHOTHA ¢ A00aBRO{l YKCYCHOrO 3mpa; HeHACHINEHHbE KapOOHOBEe
KUCTOTH OPUMOHAIOTCH B BUIe CBOMX cojeii. Boccramopienwe mpo-
M3BOJUTCH 9YALIe BCETO B DEAKNHOHHOMN CMecw, OT 9er0 M BABHCAT 0CO-
fenmas AKTUBHOCTE Karanmsaropop. HauGonpmee 3navenue MeTON
upuo0pes, KOrja ¢Tajv HMPUMEHATH NPH HPOYMX HEMSMOHHHX YCJIO-

\BUAX NOBHINEHHOE [ABIEHNe M TeMOepaTypy.

3. Ilpoyecc eulpuposanus ¢ ronmaxmami ni 64a20poOnuL Me-
MaL406 B OCHOBHOM UMeeT 3uavenne s daboparopuii. OTHOCHTENBHO
cocyna A MuRpupoBanuA puue (crp. 18) yske crazamo Bce Heo0X0-
samoe. Her mMRawux ocroBanwi yro1pebasars coCymn muoil gopMmH,
KPOMe yKA3AHHEIX,

ITpi TPONyCKAHMA BOJOPOAA 4Yepes KaTaamsaTop Tpe0yeres MeKO-
TOpoe BaWMaEHe. MHOTMe ORWCHEE M FEADOOKUCHAEIE KATAJW3ATODH
(rEapooKwMCch nasTagMA) He c/aexyerT o6pabaTHBaTh YMCTHM BOHOPO-
oM, TAK KAk pabiaogaercs Takoe GHCTpOe cobAMHeHHe ¢ KUCIOPOIOM,
WTO [pW BHITCCHOHWM BO3AYXa W3 PEAKOMOHHOTO COCYHa HYMRHO
CUMTATBCA C BO3MOMIHOCTHI0 BOCIIAMEHEHWA, OTU KATATM33TOpPH

VJIOHH{HI:I I03TOMY BOCCTAaHABJIHMBATBCA B MOAXOMAMENX RHAJGKOCTAX,

Jemo 3HAYHTEILHO YIPOMAETCA, €CJIM JIIA HTOr0 MOMKHO IIpHMe-
HUTH PAacTBOPHTENb, B KOTOPOM HpPOBOJHTCS peaKnus. B mporusuoM
¢/Ty4ae BOCCTAHOBJEHWE KOHTAKTA (THJPOOKUCH MAIIAXUA-—EePHO -
rucrEi Gapuil) npousBoguTCA, HanpuMep, B dfEpe [0 TeX HOp, HOKa
APOAYKT He CTaHer Cepo-UepHHM, szatem d(uUp BHIYBaeTCA BOROPO-
J0M M, HE IpepHBad TOKA BOAOPOJA, U3 BOPOHKH cocyja JJId BCTpA-
XUBAHMA TPUJIABAETCA THAPUDYEMBII pacTBoOp.

C TeM jie yCIIeXOM MOJKHO Iepe[ DpOoHyCKapvueM BOAOPONA BHTEC-
HUTH BO3AYX ylyleRuciIoroi. Eciau npeasapurelbHoe BOCCTAHOBICHNE
RATAIM3ATOPA MBJIMIIHE M MOXMHO mpeHedpeds TepAIUAMCH HPH BTOM
KOJMYeCTBOM BOINOpOAR, BCe yKABAHHEE BHINE IPHEMEI BHIIOIHAIOTCH
comu ¢0060i1. Hago namoMpurs, 4TO IPH I PAMEHOHUN OKMCHEX A THAPO-
OKMCHBIX KOHTAKTOB BCErNa IIDJYy48eTCA HEeMHOTO BOMEI, KOTOpad,
OZHAKO, TIO CYHICCTRY HUKOT/IA He MEMIAeT, W HABEPHOe HE MemraeT TaM,
rfie Boja NPAMEHSETCS B KAYECTBC 3aTBOPA W paborant ¢ me ocobenno
CyXoii 1OCyHoH.

z) Cneuugrueckue 6AURHUA RPW. 2100 pUPOSEHUN

Ecam B opmoii Mojeryjie KOHKYpMpYyeT HECKOJILKO Ipymi, CIo-
COGHEIX T BOCCTAHOBICHHIO KATAJNMTHYSCKH BO3OYIKICHHEIM BOAOPOJIOM,
cobmopaerca B O0MMX 9epTax M3BECTHAA IMOC/IEA0BATCALHOCTD. Il Boit-
sasi CBASH M HATPOTPYNHA IOKBEPraloTCsl BO3AEHCTBUIO NOUTH OJHC-
BpEeMeHHO, Jajee CleAyoT kapOCHAMILIAA TIpynnma, HHaH, THApo-
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KCHII, KapOOomMKINYecKne CHCTeMH, TeTePONHKIIE U oueHk yCTOi-
umBafg Kapbowcmnpras rpymna. Cp. Jlusoxw w Apkmac [40].
OrnocutesisHO pasiAMdHEIX COYETAHUA YTTIEPOJHHIX KBOHHEX CBSI-
3efl CymecrTByer ImpaBWIO, UTO M3OJUPOBAHHEIC NBOMHHE CBASH Ka-
TAIMTHIECKY BOCCTAHABIMBAIOTCA JIerde, UM CONpPSKEeHHHE, B MpPO-
THBOIIOJIO3KHOCTh TOMY, YTO NPOHCXOMUT MpPH ROCCTAHOBICHAHM BOIO-
pofioM B MoMmeHT BHAedenmsa. OTCONa ClegyeT, 4TO IOYTH BCETHA

BOBMOMKHO TaK HAIDARUTH PEAKINUIO, YTOOH M3 HECKOJLKAX cn0CO6-

HBIX K BOCCTAHOBJIGNMIO CHCTEM B II€pBYI0 OYepelb HaCHITHTH JIBOIi-
nyto C = C-cBsi3b. 9TO HENOCTIKUMO JIHMIIL B CIydae OJIHOBPEMCH-
HOTO HPUCYTCTBHA nMTPOrpymnsi. MeToguueckn sTo Bsarpymuenue
UMEET MJIO 3HAYEHNA, TAK KAK e[[BA JIM MOJKeT CIYYHTHCH, WTOOH
HACKIM[CHHBIE® BEIECTBA, J&KAIMC B OCHOBE HEHACHIIEHHHX HATPO-
COeNNHenNnil, Heab3a OBLIO UONYYNTL UHEM, Gojee VIOOHLIM TyTeM.
ITO ;Ke OTHOCUTCH M K HATPOZOCOSTMHCHUSIM. '

RapGonmapuas rpynma, maxopamasca B coeqmuenmi HApARY C
NBONHOH CBA3EI0, JIETKO BOCCTAHABIIMBACTCA OLHOBPEMEHHO .¢ LOCIOI
meii. Ho ecnm mpopomwrs rufpmpoBanue ¢ paCCUMTAHHEIM KOJIEYE-
creom Bojlopona, mourd Beerma mocTMTaerTcs XOpOIMA pPesyIbTaT.
Homutru Tax BosjeiicTBOBaTH HA KATAIM3ATODHL A pApPORANUA,
uT00H KapOGOHWITEHAS IPYNIA OCTABAIACH BHE peakIHH, IOBTO P~
JUCH HEOJHOKpATNoO, HO, KAK MNOKasanm, Hanpumep, Kym u
Mioanep f[41] B OTHOMIEHWE KOJIMYECTBEHHOTO . BOCCTAIIOBIICHUS
BEICOROMOJICKY/ITPHHX IOJIMOHOB, HE NPUBEJAM K IOJHOMY yCHeXy.
Hoaromy, ecim my&HO oOcymecTRuTh mogobmoe TUPUPOBAHNE W
HEIIL3A COXPAHUTE ITPU ITOM KAPOGOHMNLHYIO IPYNIy, HpH HEKOTO PHIX
00CTOATEILCTBAX 1eNeco00pasH0 BOCCTAHOBATE €6 10 THIPOKCHIIA,
KOTODELL COXDAHACTCA OTHOCHTENBHO Jlerde, ¥ BaTeM BOCIpOU3BECTIH
cu0Ba RAPGOHMAbAYI0 T'PYNIy ReTuApPAPOBAHHEM.

ApOMATHYCCKEE M TeTepPONUKIMIECKHe . CHCTEMED TOABe PrajoTCs
BO3JENCTBAI0, BO BCAKOM CJIydYae, SHAYMTENBHO IO3KE JPYruAX HeHa-
CHIIIEHHBIX UEHTPOB, UCKIIOUEHNE COCTABIAIT TOILKO THIPOKCHI W
xapGorent. B mocnenmee Bpema pasamumbivu IyTAMHU YCTaHOB.IEHO,
TO BEEJCHHEM B PEAKUVOHHYID CMeCh OIPefelleHHEX J00aBOK MOJKHO
BIUATL HA CKOPOCTH NPUCOCAMHEHMA BOAOPOLA K OI pelEeIEHHBIM,
CHOCOOHBIM K BOCCTAHOBJIEHMIO YUACTKAM MOJIEKYJIEI.

Axamc u Tapseit [42] npuMcHwIn B KauecTse KaTajgm3aropa cu-
CTeMy ORMCh IJIATHHBI — IIGTHHOBAA UepHb ¢ H06aBkoit B HeGOIL-
[IHX  KOJMIECTBAX BAKMCHOIO CePHOKUCH0E0 dicedesq W YyKCYCHOKUC-
4020 QUHEQ. e

B to Bpems wax OGes I00aBKM BOCCTAHOBIICHIE nuTpasi,
(CH,),C : CH-CH,-CH,-CG(CH,) : CH-CHO, MPOXOAUT TAK, UTO
BOCCTAHABJIMBAKTCA CH4YAJ& JBOMHAS CBA3L, COCEHHMS C AJLie-
TUAHOA TPYNTOM, 3aTeM AaIbAEruAHAs TIpylina W HAKCHEL BTO-
pas 1BOHHAA CBA3DH, MOX BIMAHUEM JOGABOK KATAIM3ATOp CHAUAIA
HAUpPaB/sIeT peaknmio MCKIIOUMTETBHO HA KapOOHWIIBHYI TpyliTy.
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Tipn npnmenenmn 1 moms BOZTOPOAR OBL1 uonyq.egH ‘IéII?IB(I-;IiI{M
obpazom repammon  (CH,),C : CH-CH,-CH,G(CHy) : -OH,
3aTeM mOcje NPUCOSAMHEHMA eme 1 MofA BOFOpOAA — IUTPOHEIION
{CH,),C : CH-CH,-CH,-CH(CH,;)CH,CH,OH u naxoHen—TeTparui-
HOJL.
por%p;; aroM jo0aBKa K KAaTalNM3aTOpy YCKOpAeT IEpPBYIO CTAAHUIO
peakmuu, T. ¢. 00pasoBaHMe FePAHMOIA M3 IMTPAJA HjeT CKOpee,
geM ofpasosanne IMIEIPONUTPAIA U3 IETPassi; HA000pPOT, CKOPOCTH
pearumit Bropoit m TpeThell crajgmii: Tepannoll — HUTPOEEIII0N > TOT pa-
THPOTePAHHON, CHYRACTCA. ]
AHaJIOTHIHKM CcIOCOGOM M3 KOPHUYHOIO ajlbieruja, KOTOPHII ¢
{IATUHORONM 4YEePHLI0O THAPUPYETCA MEIJIeHIIO ¢ 06pas3oBaHIeM CJ0M-
f0if cMecH MPOMYKTOB, MOce [00aBKU 0,01—0,02 wmuammmossa
XJOPHOIO 7Re;1e33 B Pe3yJbTaTe INIAIKOrO IpmcoefuneHms 1 mojs
BOZIOPOLA MOJydYaeTcsl KOPHYHEIN cIWpT [43]. -
Oco6eHHO HMOPasUTEIBHO JeHCTBUC XJIOPHOIO KHEJIe3a -+ yrcycHO-
KRl TUHK: TUAPHPOBAHME TPOXOJMT OYeHb IJIAJKO, MOKA HE M3-
pacxomyerca 1 MONs BOZODOHA, MOCTe 'EIO IIPOAOIIRACTCH TOITBKO
OUYeHE MeICHHO WX BooOme mpexpamaerca. 11omydaeMsrii ROPHIIILLL
CHMPT LIPAKTHEECKA He cOnePsRuT anbaernaa. C OfHIM XIOPHHM meéxe(;
30M IPUCOeIUHEHNe BOXOPOA 1PO XOMHUT AATBIIE 10 (PeHAII POTHIOBOT
cnmpra. JlapaeHme OpPH 9THX PEAKTMAX COCTABIATO 2—3 amw. v
_Amanoruumke HaOmIOneNnd GELIA cOO6IIeHE ATaMcoM ¢ COTPYAHA-
ravu [44], Omm mamumn, uTo o-QypHIAAKPOIIENH B MPUCYTCTRUAN CCPHO-
KHMCIIOTO e/le3a M YKCYCHOKHCJIOTO TWHKA cHA4ala IUAPUPYeTcHd ¢
cOXpaHelImeM ABOWHOI cBA3M B (QYPMIAKPHIIOBRIE CUMPT, HOTOpFIIxII/_I
3aTem TpucoegmHAer eme 1 Moxb BOZOPOTIa © obpazosammeM Qypur
J-npomnaosoro crupra. MypuaaKpUIOBHIA cuMpT B WPUCYTCTBAN gﬂo—
¢YCHOKNCIIOTO TWHKA J[a/IbIIe He THADUPYETCs, & B TPHCyTCTBIM O/iH (1;6
COPHORMCTIOr0 jKeTe3a THEPHPYOTCH TIABHHM 00pasoM (?ypaH(;IBT
ALPO, TaK uTO TOJNYYAeTCA TeTPardmpodypIIakpAIOBEIA cno pni
KOTOPHII B KOHIe KOHIOB IEPeXOJUT B TeTPArmgpodypui-H-Ipon
; i cuupT.
HOB]%I Kaf{eg’l‘Be moBOYHOTO UPOAYKTA B Pe3yJAbTare PaspeBa KOJBIA
gomygaerca romrampuos. O6miee  KOIMYECTBO BOAOPOAR, NPUCO-
eIMHAEMOTO B IPUCYTCTEHN CePHOKHCIOrO JKeIesa, COCTamider
/ e
b g?ﬁi‘épmype ONMCAHO HE MHOIO TIOAOOHBIX CeJeRTHBHEIX PearImil
IHEPHPOBAHMA, XOTA B TeXHMKE TAKAS BOBMOKHOCTH, HECOMHEHHO,
MOrJa OH HAHTH PABHOOGpPa3HOe IIPHMOIGHUE,
3ayep m Axkmbc [45] cmormwm, mpmvemds HOJIXOI(HH_[HB‘HaTE:cJ;H:
3ATOPEI, BOCCTAHOBHTH D(UpPHI HOHACHIIEHHHX aIuPaTHUeCRAX 60°P
GOHOBHIX KHCTOT A0 WEHACKIEHHHX CIMPTOB ¢ BHXOOM cehire 60 %.
Tar, mampumep, GyTWIOBEIK 5@up O/eMHOBOM KHCIOTH C Raramirsna—
TOPOM MAHK — OKUCH XPOMA, IPUrOTOBJIEHNE KOTOPOTO OMMCAHO HIKE,
upu Temmeparype 300° w200 n3GarounEx atMocfepax GhLI BOCCTAHOB-
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JIeH O OKTajeNeHOJa ¢ 05-IPOL. BHXOZOM. AHAJOTHYHO CMOIIY GHTH

BOCCT3HOBJIEHEI B HEHACHILEHHLIE COMPTH OyTHIOBHI 3(up 5PYROBOIX
KUCJIOTH ¥ OYTHIORHIL DPNp YHNENUIGHOBOW KHCIOTH, B nocne;uaeM
ciydae, BHPOYEM, JHIIb ¢ 37-IPOL. BHXOHOM.

[Tpumenenne GyTHIOREX APUPOR 05BACHSETCA TEM, ITO OHH :erde,
eM ODTHIOBHE OQUDH, OTNEAAIOTCA HEePEroHKON OT oGpaaymmnxcﬂ
3 3QUPOR BEICITUX CHUPTOB.

lIpueomosacrue ramasusamopa okUce YURKL — OKUCb TpPoma.
K pacreopy 250 2 fmxpomara ammonus B 600 44 BOpB TPUIHBAIOT
oroyo 400 wma wpemxoro amMMMaka [o sKENTOrO OKpammsanma. locae
noGapieHus Tyna swe pactsopa 379 2 azormormcsioro muEKa B 800 st
BOOEI BEOAAaeT IREJITHI OC8J0K, I\OTOPHH OT(I)YI.TIBTPOBHBE}IOT,
npomsiBaioT. Hocse BeicymmBanus B Teuenwe HOWM npu 85° oH Becur
333 2. Paznomenne mo cmocoby Apmmuca w corpyanuros [46] mpons-
BOJNTCA B 4 mpmeMa HarpeBaHWEM Ha TOJOM OTHe MPU Pa3MEINUBAHNYE
IIaTeIeM; HOCIe TOr0 KAK HAIHETCH CHIBHOE PasJIoyKeHUe, Harpe-
BaHHe IIPEeKPALIaloT; HPU jajibHelinieM pasMeITABAHUM I1POUCXOTAT
CAJIbHO® BHIIeIeHNEe ra30B, Ded Maccd CTAHOBHTCA YepHoil. B atom
COCTOAHHN ee elle 0CHOBATEBHO PA3MEIIHBAIOT i OCTABIAIOT HA OXIIaK-
JZeHme. 3aTeM HECKONLKO MHHYT IPOMEBAIT D-IIPOI[. YKCYCHOM ruc-
70T0H, ordunbTPOBHEBAWT M cywat B Tedenue Houm upu 85°. ITo-
ayuaerca 220 2 KATANM3ATOPA, MMEIOIET0 KOPHYHERLIH LBeET.

IIpoayKTH BOCCTAHORBIEHHA MO AHANU3AM IOCTQIHHO CONEPHKAILE
SHAYMTENBHBIA IPOTNEHT HACHIIEHHHX COMPTOB B KAUeCTBe 3arpas--
nemnit. C npenapaTHBHON TOYRHM 3peHVMA MeTON €Ille He BHOJHE YJO-
Oer, TAK KaK KOJNIMYECTRA IPHMEHSOMEIX KATAIM32TOPOR OVeHE BEJIMKH
(1 uacrs wrarasmsaropa Ha 2 wacTy »Pupa) U HeHACHINEHHEIE - CIADPTHE
$paxnmOEApPOBaHHOl PA3TOHKON He BIIOJTHE OTAENAIOTCS OT HACHIIEH-
HEIX. OTHAKO JJIs HEeKOTOPHIX IleJeit nonyqaeMme UPOXYKTH MOTYT
HIpeRCTaBIATh HHTEpec.

HpI/IMGpH KAaTaJdUTHIECKOTIO rTugpupoBagma

KatamiTaveckoe BoccTaHOBICHA® dTHICHOBHIX emaseii. Haramm-
TAYecKOe BOCCTAHOBJIEHWE 3TMIICHOBHIX cBf3eil B 06IeM He Ipemcra-
RiIAeT HUKAKKMX 3aTpyxuenmit. [l npenapaTusHbIX meseir Gespasamy-
HO, WCXONAT JIH M3 yuc- wan mpawnc-coequuennii. ITaans u Hlupe-
sun [47] yeranosmam, mpaspa, 9T0 yuc-cOemHHEHNS - OGKIHO THIPH-
pyiorcst CKOpee, 4eM mpaHc-COSOUHEHMsS, HO DPA3HHNA He HACTOJBKO
BeJIAKA, 9TOOH ¢ Hell MOmmo GHIJIO cephesHO cunTaTheA. Hampmmep,
IJIA mapH MaJleWmHOBASI Kuesiora — (JyMAPORAS KWEJOTA HKOIMYecTBa
BeIlecTB, BOCCTAHOBIEHHEIX B PABHOE BPeMd M IPH PABHHX YCIOBHAX,
OoTHOCHIMACH” Kak 3 : 1; maa mapm yuc-KOpUuHAR KHCJIOTA — MPAHC-
KOPHYHAA KACJIOTa —mouTh kak 2:1. HeTaiym uanosxeHH B OPATMHAIL-
noit ‘pa6ore. Iljig ragpuposanma ojeMHOBEX IBONHEIX cpA3ell Her
HYKAH B 0cO0eHHO aKTHBHHX KaTasm3aTopax. Bmbop meroma ruppu-

IIPHCOEAUHEHHE 3t

pOBﬁHPIH B OCHOBHOM 3aBHCHT OT KOJHYeCTBa HepepaGaTHBaemoro

pemectsa. QOLIapLIe naﬁopa'ropﬂme ommter ¢ 20—30 e BemecTBa:
Wil ¢ eme MeHBIIAMU KOJ@IecTBAMU yhnoGHee Bcero NPOBOXATCS
¢ TOMOIMIBIO ONHON U3 omMcamAMX e (crp. 18) ycrawomow ang na--
fioparoproro rugpuposanma. Bo MHormx coywasx mosxer OHITL He-
o(XogAMO TPCCIENHTE 34 IPHCOSAEHEHAEM BOJOPOna. Jlmmme m3pemKa
MOKHO GBITH BIIOJIHE YBePeHHEIM B IIOJIHO Ge3BpemnocTH M3IGETUTHOTO
BOJOPOAR; ¢ XOPOIIMMHE KATRJIA3ATOPAME OOGHIKHOBEHHO 4epe3 HEKOTO—
poe BpeMsA THMAPHPyeTcd TAK:Ke M 8pPOMaTH4eckoe ROJBLO. 1ipH He-
GONBINUX 33rpy3KaxX pacXOX BOAOPONA OLPEAEfieTcA Jydmie BCEro
mo oGbeMy, mpr OGOJBIINX — MaHOMETPDHYECKA, O dYeM Bce He-
o6xoguMoe ORIIO CKA3aHO BHINE. ['MIpPWpOBaHWe STHJICHOBHIX CEHi-
3elf MOy maBIeHMeM, KaK 2T jelaeTcA B GonbmeM macmrale mpu ruj--
poreHusanua ;KuUpos, B JaGopatopmu majammmHe. Ilpocroilt mpumep
MOJKET [aTh IPeJCcTaBjeHNe O TOM, KAK B HACTOAINEE BPEMS IPOM3-
BOJATCA MOZOGHEIE OIBITHL.

Bocemanosaenne amunenosoil 6830  o,B-HEHACLIUEHHBIL KEMOHOS"
MOMKHO OCYINECTBUTH TAKIKEe BOJOPOAOM B MOMeHT BhfeleHma. Tar,
Muciigesrny [48], uToGrr nepeita or GensanpaneTofenona k GeH3MI-
ageroenony, 00paboTal ero NHHKOBON HEIILIO B JIeAsSHOH yKCyCHOI
RHCJIOTe OPH TEMOePAaType HHNEHHT. OKCUCPHMEHTANIBHEE NRHHELE
OYeHb HETO4YHKI, OKa3ajloch HBO6XOJII/IMHM OTHEeJINTL OJHH BEICOKOIIIIA-
pAINUCH TPOSYKT KOHJeHcanmuu; OeH3mnaneToeHOH 3aKPHCTANIH-
30BaJICH JIMIIB IIOCJe PPaKIMOHMPOBAHHOW PasroEkn. Beixom He yKa-
3am. Iloasxe l'appuec n I'o6uep [49] onmcanu poccranosienne Gensann--
agerodenona amansramoit Harpua: 100e GenzammameroeHoHa pac-
TEOPAKUT B 5« cnoupra, BHocar 1750 e 2 5-mpon. amampraMsl HaTpUsA
i nobapiieHVeM 5-IPOI, CEPHOM KUCIOTHL MOMEDIKMBAIOT BO BpeMs
npomecca c¢gabo xmeayl peaknmio. Ilocjle OKOHUAHHUSA peakUEH CMECH
QMIBTPYIOT, OTTOHAIOT U3 PUNBTPATA CHUPT, Pa3baBIAT OCTATOK BO-
o# 1 m3BiekaoT Macio spupom. OTgenswmuiics npy GUILTPOBARAN
ocagQk (cyapar HATPHA) pacTBOPAT B BOXE M pacTBOpP TAKKe
n3pieraor s¢mpom. U3 oGhepHHeHHEIX BUPHEIX BHITAKEK IIPH
KOHICHTPUPOBAHHN BHIAR&ET JYACTHIHO KPHCTANIHM3YIOIAgCA Mac-
cd, MacIIAHMCTAS 9acTh KOTOPON ymassercs cumproM. Pasromkoil B
BaKYyMe W3 CIMPTOBOI0 DPACTBODA HONY9YaI0TCA ABe PAaKIEH, H3 KO-
topux ogHa npu 20 mm neperonsierca upu 200—220°, npyras — BHIIe
360°. Hmmermmsamas wuacTL IpefcTasisgeT co00¥ WPOXYKT BOCCTA-
Hopitenusi Gemsmnamerodenona  1,3-nudennnupomanoa-1. Ocrato-
muecsi mocsle 0OPAabOTKH CHMPTOM KPACTAJNH COCTOAT M3 NPOLYKTA-
KOHmeHcaum#. TaguM o0pazoM, NOZXONANIMIT MeToj TOJyd9eHUd
Genszunanerodenona He Ovn paspaboram,

Iossxe Mlrpayc w I'punnens. [50] smepsrie mcemenosamn ¢ mpera-
PATUBHOIl UeIBI0 KaTAJMTHYeCKOe BOCCTAHOBJIOHWe GeH3aabaleTo-
denona. Cnoco6 Hltpayca u I'punpgesna nososbHO ci10KeH; OHA IpH-
MEHWAV R KA4ecTBe KATAJIU3ATOPA KOJJIOWJHEIN Ay 1aAmid, KOTOPHI
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SEI1 IPUTOTOBIeH 10 cnocoby, moxobHomMy cnocody Crura (cM. BhIDE,
ctp. 24). Vixe Irpaycy w ['punienio ygamgock 0GCTOATEdbHO pa3pa-
§oTarh YCIOBHA, NPH KOTOPHIX GeH3M/IaneroeHOH MONyJaeTcs KAK
‘rorapusi mpoxykt peaxunn. Oru momyanian u3 10 ¢ GensanbaneTode-
popa B 80 M4 amleTOHA ¢ PACCUMTAHHEIM KOJIMYECTBOM BOXOPOmA
B reueHMe 1!/, uac. ¢ IOYTH KOJIMYIECTBEHHHIM BHIXOMOM GOHBMI-
ameTO(JeHON, COJAGPRABINMYA TOJLKO HEMHOTO 1,3-mudernrmpona-
Hoxa-1. ‘ : ‘

Hopeitmmii u ymoGHedmmnii cmoco6 KaTaTWTHYECKOTO BOCCTAHO-
BreHus Oen3ampaneToeHoHa Mamaraercsa B «CMHTE3aX OPramMIeCcKHX
npemapaross, c6opEmk 1, crp. 87.

KaTalaTHYeck0e ITIPHPOBAHAE CRAIAHHEIM BogopojoM. Tak rax
OpH peaKnuAX HATAJUTHIECKOTO THIPHPOBAHUMA  BOACPOX NPHMH-
OUOUATEHO MOKeT He TONBKO MPUCOEMHATHCA, HO W OTWEINIITHCA,
BO3HIKAET BO3MOJKHOCTh HOPH MOMOITM KAaTaJM3aTOPOR HEPEHECTH
BOOPOS, OT JIECHO AErijpuPYIOMerocd COCTUHEHMA K COBRIAHEHHIO
qierxo rugpupylomemyca. Kumpmep n Iemre [51] memoarsosaim sty
BO3BMOJKHOCTE., B KauecTBe OHOPA OHM BOCIOOJIL30BAIINCH TETPATHIIOM,
B KAYeCTBC KATAIN3ATOPA — MAIAJMEBOM dWepHpio (cM. crp. 22).
BeegeTeue HOHATHEOW MATKOCTH MONOOHEIX pearmmi  yaamoch fo-
CTHTHYTH TPH DTOM cleunduueckux, 3apaHec HaMeueHHhX De3yinpTa-
-roR. HATPEI KOPWYHOH KHCJIOTHL YAAI0Ch IIOYTH KOJNHMIECTHEHHO
BOCCTAHOBUTH B HUTDPHJI TUIPOKROPHUHON KMCJOTHI; TAKUM 06pasoM,
IUAHOTPYNIA OCTANACH HEM3MEHEHHOI. :

- X IOPROPWUHAS KUCIOTA BOCCTAHOBIEHA B /I-XJIOPTHAPOKOPHY-
HYI0 KuclIoTy 0es Maeitnrero BospeiicTsusa Ha atoM xjopa. Taxwmm
00pa3oM, TeTpaNuH B KA4YeCTBe DPACTBOPHTENA IPH KATAJIHTHIOCHKOM

IEIPUPOBAHAN IO STHM JAHILIM B KAKAOM CIydae HPOSBIseT 0c060e

AeiicTEEe, HA UTO A0 HACTOANNETO BpeMeHM. 00pallaIy Majl0 BHUMAHMA.
IlpuMeHgeMBI TOTPAINE OYANIANT BCTPAXUBAHNEM ¢ paslaBieHHOI
COMAHON KMCAOTOM, NPOMHBAIOT BOMOM, CYIIAT XIOPHCTHIM KaIh-
nmeM ¥ meperoHaor. llammapumeByio UepHb HATPEBRIOT ¢ TeTPad-
HOM [0 KHOEHMSA, OpuueM 00pa3ylomascda IPHU BOCCTAHOBICHAN OKUCH
AU BOHNA OTTOHAETCH.

B kauectBe mpumepa MOReT CIYsRHTH THIPWPOBAaHWE m-XJIOp-
KOPHYHOH RMCIIOTHI: PACTBOP 5 2 m-XJI0pKOpHUHOl KucaoTs B 180 wa
TeTPAIMHA HATPEBAJCA A0 KMmeHHsA ¢ 1 ¢ mammagHeBOfl 4epHU B Te-
wenme 11/, wac. B Roube Kpenbpans ¢ BePTHKAIBHON CTeRIAHHON
rpy6roii. Hommdecrso orTmcmIIABIIETOCA NPH 3TOM XIOPHCTOrO BO-
JOPOMA, KOTOPHIA YJIABIMBAJCA PACTBOPOM A30THOKHCJOrO cepelpa,
6prr0 Menee 0,19%; maoGopor, OOKOBaA Iemk THIPHPOBATACH IOJI-
nocthio. CMeck OTMIBTPOBHBAIACH OT KATATU3ATODA, KHCJIEIC IIPOTYH-
‘THl H3DJICKANNCH W3 (IILTpaTa pacrBOPOM CORE, COJTOBLIA pacrBoOp
ocBOGOKgaNcA SPUPOM OT YBIEYCHHOIO TETPANMHA, HOAKMCIAICH

CONAHON KHCIOTON, M BHIOABWIAS J-XJOPrUJPOKOPHIHAA KHCIAOTE

HNPHCOEIVHEHHE R

pacteopaiacsk g afupe. Ilocre orrorks sgupa noxygeno 4,8 2 gucroH
n-XJIOPTANPOKOPATHOR KHCIOTH ¢ T, mwi. 123° (cmemanmas mpoGa).

Karaamrauecgoe TBIDEPOBAHNS apoMaTmIeckHx cucreM. Tpyn-
HOCTH I‘BJIPHPOBBHKH quCTO APoOMaTHICCKAX CHUCTEM pﬁH]:l]IB npe-
ypeamampauck. C HOBOHMINMMA KATAJIA3TODAME, KAk, HAIPHMEp, ¢
OKMCBIO NUIRTHHH, IMADAPOBAHHE B OONBIIMHCTBE CJAYYaeB TPWH-
OUNUATILHO BOBMOKHO yHe PR KOMHATHOW remMuepartype u Ges ma-
BJIEHHA, HO 3Ta BO3MOKHOCTH OCEHYHO HAaXOIWT JAIIL aHAJATHIECHOE
OpUMeHSHHe, - ‘

Tpynsee Bcero ruapupyiOTcsi apOMATHIECKME . yTIIEBOLODOHI,
aerwe pcero — QeHonn 1 amuan. UTO KacaeTcs IeTepoOmEKIOB, TO
OUPVAMH THAPHpYeTcA Jjerde Gemsona, mmppol, HaoGOPOT, TpyLHEe.

IIpaMoe THAPWpPOBaWMe APOMATHISCKMX YITIEBOAOPOIOB HHEOTIA
He MMENO IpouapaTusnoro sHadennd. Taw, xota M Bosmomuo, no Ca-
Garee w Canpiepany, HOyanTh TMKIONEKCAH (P@KCATNH) TPONyCKAHNEM
HAJ| HUKeJeM CMecH BOJOpona u mapos Gemsosa, ynoGHee B 5T0M CIIy-
9ae TUAPAPOBATH JIETKO NOCTYMHEH PeHor, OTHATE OT HONYYABINerocs
NAEJIOTeKCAHOJ4 BOAY W NEPeBeCTE IMKIOTeKCeH B HUKIOTEKCAH.
ITpm wagmemxameM NPOBEJEHUM PEAKIWA HET HeOHXOIMMOCTH M30-
JMPOBATH [POMEMYTOYHEE LPOXVKTH.

Hna moxydeHNA HACTHIHO HAM MONHOCTHI) THIPHPOBAHHEIX KOH-
JeHCHPOBAHHHX APOMATHYCCKHX CHCTEM HeT HAJOOHOCTH B TON0GHOM
O0XONHOM IyTH, TAK KK OTH YIVIEBONOPONH BOCCTAHABIMBANOTCH
saMerHO Jerde Gewzona. XOTa MONyueHAe B 100 PATOPUAX TOTPATHHA
WM [eKAJNHA CHAPNpoBaEWeM HarajmHA eBA M DKOHOMIYHO,
MO)RHO FATh Kparxce omucamme merona I[lperepa [52], paspaBoras-
HOTO A7 JaDOPATOPHEIX yCJIOBMIL, '

ITpeprasnavenusil s rugpuposanug Hadrtanus gomeH OHTH
aHCT M OPemme Beero 0cBoGOEEABTCH OT CONEPIKALMNX Ccepy OmpHMe-
ceif, OTPABNAIOMMX KATANUBATODH. B YETHPeXIHTPOBOM ARTOKJIABE
¢ MemIKOM pacmiasaalTr 512 2 (4 Mmons) maprammma ¢ 15—20 e
Ha[JIe;KaTIero cOeNMHEnNs HUKessi (OCHOBHOM KapGOHAT, OKMCH),
3AKPHBAIOT ABTORJAB, IPONMYCKAIOT YNCTHI Bogopoy mo 12—15 amu,
OpOBePAIT FéPMETHIHOCTh W HPH Pa3MeIMBAHMM NOXHEMAIOT TeM-
meparypy mo 180—200°, Ilampneame cHAuaJI0 IOXHEMAeTCH M 3aTeM
CHOBA TamaeT ¢O ckopocthio 1 ams B 45— 60 cexr.; worma oHo mo-
HmBUTCA 10 5—8 amu, ero cmopa momEEMABT xo 12—15 amu, noxa
He Oymer mpucoexmumeno Tpe6GyeMoe Koamdectso 178 . Bomopona.
Aro  cocrosmMe y3Waercs TAKAe HOTOMY, UTO  TOCHe 0Gpaso-
BAHI TOTPAIMIA Tajelime nasieHdda o 1  amu 3amumaer npw-
G6amsmwrenruo 1 Mun. KHorna samerar mpubiamxenne xOITA pPeaxiud,
IPeRpamaioT JORaTy BOJOPOA2 M HPOAOIKAIOT BOCCTAHOBICHNE, HOKA
HMOYTH WMOIMHOCTHIO aGcopOupyerca ocrarmmitea pogopox. O6maa mwpo-
AOJKUTENEHOCTS ONEITA cOcTasiser 1 gac unu Hemuoro Gonee. Ilomy-
YeHHH TeTPAIAH OTIOHAT OT KATANN3ATOPE B BaKyyMe HpAMO. H3

3 . Betiraug, 9. 2
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ABTOKJIaBA; HEIOCPEJCTBEHHO BCJef 338 HTHM MOMKHO, HOJIL3YSCH TEM
e KOHTAKTOM, BOCCTAHOBHTH €IMe TAaKOe jKe KOJHIecTBO Hadra-
MEHA, UpUYeM peaKUMA JIMTCH Jaxke HeMHOro Mexee. Ilperep
€MOT mPOBECTH [0 2D OTAeNLHBIX OEPAaIUif, He OTKPHIBAA ABTOKIABA,
BBOJ(A B HET0 HOBHE 3ArPy3KH B PACIVIABIEHHOM COCTOAHWHE, IMOCIE
9BARYMPOBAHUA ABTOKJIABA B Pe3yibTarTe BAKYYMHEPETOHKH. -

Toaywennrtii rerpasue wumat opu 206—208° m cogepsuut IHILE
HeMHOTO BarpasHenuit, [ma mommolt owmctkm ero  cyandupylor
(cp. Hiperep, crp. 83), CyIBEQORMCIOTY HePEKPHCTAIIN30BHBAIOT B BALG
HATPHEERON COJIM U PA3JIaraloT ee IIePerpeTHM IaPOM B 72-HPOI. cepHOik
KUCTOTe.

Ouucrra cHporo HAGTANMHA COCTOUT B CIVIABIACHHU ¢ TOHKO W3-
MeJIbYeHHBIMI MeTJNIaMH ¢ HNOCHeRyIOmeil BaryyMpasroHwroli. boiee
mOAPOOHLIX cBeaeHuil 06 3TOM HE HMPHBOIUTCA. ‘

Haragurnuecroe ragpupoBaHme anmpayena NUPOXOXAT HPC3BHL-
waiino Hescwo. C ypepemBOCTBI MOgHO moayumte 1, 2, 3, 4, 5, 6,
7, 8-oxTarmnpoaHTpaNeH, TAK IA3HBaeME oxmpayer. Opuc m Mlni-
smur [533] yeranomusm, 910 nmpuéoenMHenne ROAOPOJA MiET Pa3HBIMK
HYTAME, KOTODHE B KOHEYHOM CHeTe IPHBOIAT K OKTpaneny, B rawecr-
Be IPOMEIKYTOYHHIX IPOTYKTOB MOKHO TONIYCIHTH, ¢ ONHOI CTOPOHEL,
9,10-guragpoadrpaned, a ¢ JPYrofi CTOPOHH, COOTBETCTE YOI
rerpanuuy 1,2,3,4-rerparmapoanTtpanen. Ileprugpoanrpaner mim
COOTBCTCTBYIOIIME pa3JMYHLEe AHTPANCHOEPTUAPHAEL ¢ T. mi. 61,5
m 93° pony9aoTcA B 3aBUCHMOCTH OT IPHMEHEHHEIX PACTBOpuUTeei,
TeMmepaTyPH, AapJeHNA N KOHTAKTa. Tax KaK OXTpamen IpefcTaBIgeT
€000t TOJIHOCTHIO KOMICHCHPOBAHHYI) 8DOMATHYECKYI0 CHCTEMY, ero
rHAPMPOBAHME IO NePrugpOaHTPANeH3 IPOXOUT 3HAUUTETHHO Mef-
JNeHHee, 4eM IPUCOEANHEHHWe HEePBHIX 8 aTOMOB BOJOPOAA, B IOJHOM
QHAJIOrMM ¢ MpOIleccOM THEpHpoBaHua madranwua, Eme 6Gosee me-
fICHO, 4eM TMIPHPOBAHME AHTPANCIA, = IIPOTCKACT THADPHPOBANHUC
zpusera, Ilo Bpayry u Upmumy [54], mpm ero ruppupopanum ¢ Hu-
KeJeM [OJIydaeTcd B KadecTBe I6PBOr0 YJIOBHMOTLO HPORAYKTA HOfe-
rarugpoxpused CyH,,, KoTopr#t MOkHO permppaposars ¢ cepoil mIw
cesieHOM 7O OKrarmppoxpmzena. (CTpoeHMe ITHX HPONYKTOB THAPH-
poranud ObLIO JIOKA3aHO apTOPaMM pacHIemNeHAEM OAeKaTHAPOCO-
eguaenun o 1,2,3,4-GensonreTrpakapOOHOBOil KUCIOTEL, OTKYNA ero
CTpOeHHe pPHCyeTcH cllenyRInuM 06pasoM: :
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On npepcrasiaser coGoit, cIeg0BaTeEHO, aPOMATHYECKY0 KOMIGH-
CHPOBAHHYI0 CHCTEMY.

KaraaaTudeckoe IagpapoRaHme reTeponuiiIoB. Haramurmgeckoe
rugpupoBanne nupudura, no Cabarse m Cangepany, ¢ WIATHEAPOBAL-
HEM acGecToM TPOXOXMT [JOBOJIBHO Kampusuo. B aToM ciryuae mpep-
nourmrenen crapeiii cmocot Jlagenbypra (cm. Bmme, crp. 12). B mo-
cliegHee BpeMsT AgemMuc ¢ corpyguuxamu [55] mposen o6crosTensroe
AccllejlOBaHWe HPHMEHMMOCTH Ui THADHDOBAHMA NHPUAMHA TAK
nasssaemoro Hmeeas Powes (cM. crp. 20). Yeiosua rmppupomamus
NUPMJNHA, €T0 TOMOIOTOB M JPYIMX LUPOM3BOMHHX KOBOJIBHO OJIII0-
06pasHK; TeMIepaTypH pearumii Jesxar s mpegenax or 100 go 200°;
¢yIeCTBeHHO, dTO, MPHMeHAA HHUKedb Pales, MOIKHO ROCTHrHYTEH
peaysibTaTa Beerja Ipu Gollee HUBKMX TEMIepaTypax, YeM B cilyuae
HWKeJd, OCAKHEeHHOro Ha Kuseidsrype. B kauectse pacteopuresmeii
NPEMEHANNCH DTWIOBKI COADT, METHALMKIOreKcad J [IUOKCAH,
masiaerme Bogopoma poctarano 150—300 emu. B opnom ouwte mupum-
ama (610 2) ruppuposaacs Ges pacTsopuresia ¢ 20 2 Karaau3aTopa
npa 200° B Tewenne 7 wac., W ORI MOCTMIRYT BHXOA 839,. 3Haum-
TeJBHO JIerde NMPHANHA BOCCTAHABIWBAKIOTCH KATAINTAYECKH MBOIHe

' ero 3aMemleAHole, M VMEHHO TaKue, Y KOTOPBIX 33MECTHATEJ/IA CTOAT

B0 2-mnu 6-noJoyeHnsAx. .

Hatanuruyeckoe rugpupoBaHre OUPPOJIa CUATAIOCH paHee dpe3-
purgaitHo TpymueM; #n Ilapoa [56], am Bmasmrerrep m I'arr [57],
nu Buasmrertep u Banpammumgr-Jlettrn [58] ve npnmaw k ymosmerso-
putensREM pesyabTaram. Jeausckmit m JOpses [59] npu ruppuposa-
HUM ¢ TAJIaJUeBHIM acGecTOM TAKIKe He TMOJIYYNIM XOPOIIUX BhIXOIOB.

Jlyumnx pes3ynbTATOB CMOLVIM HOCTHYL IJHAPIOC H Max-danpeitn
[60] ¢ oxmch0 DITATHHEL.

Omnu goior raryio nponncs: 18 2 gBamaL MeperHanHOro Ha g HATPHEM
nmappoza Getum pacreopernl B 60 ms TedAHONH YKCyCHOM KHUCIOTH U
rugpuposaducs ¢ 0,5 2 owucu naaTHHE. Bopopom Bce BpeMs IOTrJo-
majess OYeHb BAJO W BPeMEHAMH COBCeM IepecTaBajl HOIVIOMATLCA,
HO KaTAJAH3aTOP PEAKTHBIPOBAJICS BCTPAXHBAHNEM PeaKLIHOHHOII cMecu
¢ wmesopogoM. Ciryersa 49 wac. Omyo gofasimeno ewme 0,3 e cpesxcit
orucu miatuaer; mociae 96—100 uac. seTpaXuBaHUA GEUIO WOTITONEHO
TEO peTMYeCKOe KOJIMdecTBO BOmopoxa. llocile ocegamma maaTwIN TeM-
HO OKPAIUCHHLIH PAcTBOpP OHUT JeKAHTUPOBAH, YHCYCHAH KHCIOTA
HefiTpalm30BaHa KOHNEGHTPHPOBAHHEIM eAKMM HATPoM (¢ OODPATHEIM
XOJONMILHAKOM JJI YMEHBIUCHWs [OTeph JIerKOJIeTydero IHppo-
aupuaa), noGapieH M3OLITOK eKOr0 HATpa, M cMech HmeperoHANAch
¢ mApoM, IOKA [ECTW/IAT He HePecTasl FABAThH MHeIOYHOM DPearlun
Ha JarMyc. decrrmuaar (oxodso 1 .) 6e1 DOXKUCTER CONISTHON KUCTOTOlH
7 pumaped ma BojsHON 6Game mocyxa. Temuo oxpawenHmil BA3KMIA
ocrator o6paGoram 40-mpom. exkmM matpom m m3piedeH 3PHUPOM;
moczme BHCymHMBaEAA JSQUPHOrO pacTRopa cyandaroM HATPUA W

3%



36 OBPA30BAHHE CBA3EH C—H

pasronkm moiyweno 12 ¢ mmpponmmmsa ¢ T. kum. 85—88° 1. 6. 63%
OT TeopuA. ) ’
~ Berope nocae atoro Hpor um T'ukcon [61] onmcanm owens cxosmit
mporecc, IpA KOTOPOM, OfHAKO, pafoTa Bejack He WPW OOHTHOM Ha-
Bienmn, a mpm 6 amu. OnucaHuu HA crp. 18 ammapar [id TUAPH-
posaEmA GBUI NPH 5TOM MOAMPEIEPOBAH; BCe COEQUHEHWS W IPOBOIKA
3aMeHeHH HA MeTAJJINYECKYE M TOJLKO HA COCYAC AJIA THpHPOBAIHA
¢ flaBlieHHeM OHUIO NPUMEHEHO Pe3MHOBOe ymiIoTHeHue. 10 M4 BHCY-
IEHHOTO XITOPHCTHM KaJIBIHeM ¥ CBEKEIOPerHAHHOTO MHPPOIa GELLH
pacrsopenst B 100 s abcooTHOrO cIMpTa M PACTBOP BCTPAXMBAICH
C HEMHOTO GOIRTIIMM, 9eM SKBMBAJIGHTHO®, KOJMYECTBOM KOHIEHTPH-
POBaHHON cOMANON KucioTH (6 #a) m 0,2 2 oxmen mirarmmm. Ilpm
g t:{r;zu gonopon TOTYAC TOTIIOMAJICH; PeaKiys 3aKOHYMIAChL B TeICHHE
ROGABILIN TOBYI0 HOpAAKS ATAPROBOre pastRops Sonmorntoro. Mip.
PacTBOPA COJIAHOKHCIIOrO IHp-
poxa. Tperess mopumsa mepepaborana Taxske Ge3 3aMETHOTO CHWYKEHIA
AKTHBHOCTH KaQTAIM3ATOPA, HPA IIPUMeHEHNM YACTOTO IMPPOJa. 3aTeM
copr GELT OTOTHAH 1OJf YMEHBINEHHHM JIaBJIeHNeM, HeN3MeHeHHH
Oupponr m3piiedeH HYUPOM M OCTATOK HONIMENOUeH eKUM KAIH
Ipn pazromke OcHOBAaEMS mHppoIMAMHA GHUIA BHIETEHA @par«mmv
ramamaA npu 86—88°, pumeruusmpue wacTW MONyYeHH ML B ma:
a0M konmdectse. CpeleHNS O BHXOHe QTCYTCTBYIOT.

Haromen, Curnaitro n Agrunc [62] neenenopan orromenne map-
posa x Hmke:xo Panes m kaTanusaTopy Men—onmes XpoMa, 10 He 10-
g;l;r;m; IpM DTOM HMKAKHX Y[OBJIETBOPHTEIBHHX pe3yianTaton. Pac-

ATPEBAGMEIE PAGOTHL CONEPIKAT MHOTOMACTCHHES YHA3AHMSA YCJIO-
BHHI’B Hgnxonamnx VI BOCCTAHOBTEHMS MPOM3BONHEIX MHPPOIIA.
3Ha‘II/I’1?e I(eM, TAPPOITH, 3aMeIMeHHEe NPH A30Te, BOCCTAHABINBAITCH

JILHO JIeT7e HO3AMCINEHHEIX, HAayKe €CJIM 3aMecTHTeNTb He IPH-
nagIesuT K anndarmueckomy paxy. Kpsr m Tmecon (cM. Brume)
cngomn TiIanko Boceranoputh N-genmamuppon s N-nmrorexcmmp-
§3§Tl?ﬁ§i) lg;)IHCigHaMro u Apkuncy (cM. BHINE), 3aMelNeHHEe TpU
o MHOI‘I?FO'C-SE)M pomo pearupyioT Tamke ¢ HureneM Pames. Haob6o-
KewmpponE, ermomTaTsRG Yorofinou. Honpoontem yrsoand
B 'opnrMHaJIL’Hoﬁ iy HO YCTOIIMBEL, Honpo6H09m VKA3aHAI
Caﬁg{;reaguggzecme TP POBAHITe q)yanHa UPODCACHO N[O MCTORY

\ xestem nipu 170°. Hmoyk m Ajiepe [63] ocymecTsman soc-
cranosyenue “mpn 50° i
S pn ¢ mugeseM Pomes mo cuemymoomeit mpomucin:
Hnnenﬂq]yPgitzz ;c;gf;{?a(ﬁmb co 100 2 n-Gyrumosoro cmmprta, 10 e
T oot uon£ mom {eM. erp. 20) B suexTpEIecKn 0Gorpenae-

! ) AaBJICHUE He IIepeCcTaJO CHUHMRATHCA. BHXOI[
Teuﬁrnnpoiypana o6trano pocrmrax 809, ot reopun, T. rum. 63—67°,
arodert, lllrapp n Turcon [64] ommcasm BoceTaHOBIEHNE ¢ OKICHIO

AL
nmagma Ges pacreopmrena (cM. Tawke «CHHTESH OPraHnvecRIX
mpemaparory, BeO. V, crp. 81).

.. TNPHUCOEJMHEHAE 37

98) IIpucoedunenue ¥ AYeMUAILHOBHIM CEAIAM
O6mue 3aMeTaHnns

PHJIPI/IPOBGHPIG AleTUIIeHOBBIX cBA3RIl MMeeT npeuapaTHBﬂoe 3Ha-
geHIe JIMIIL B TeX CIY4asAX, KOIMa MMelOT 3ajadeil moiyJelne Ipous-
FONHHX STHWJIHA NyTeM YACTHYHOTO BOCCTAHOBJIGHMS AlleTHIEHOBHX
ppowsBogHuX. IIpn BOCCTAHOBIEHNN BOROPOJOM B MOMEHT BEIeJICHUA
YIPH DTOM IOJIY9aIOTCA IJTABHHM 06DA30M cTAGMIIBHEE IPOCTPAHCTEEH-
HEe M30MephI 3THICHOBHX COCIMHEHUIt, BTO BPeMsA KaK ¢ KATANHTATE-
CKH BO30yRNeHHEM BOJOPOAOM YACTO YAACTCH MOIYYHMTH ¢ XOPOTINMHA
sHX0amu Gostee GoTaTHe SHeprueii MeTacTabMILHLIC M3OMCPHL.

OTHOCHTEILHO CYWECTBYIOMUX IpPU 5TOM YCJIOBHH B NOCIeAHEe
ppems nosemimcs padorst Orra u Illpercpa [65], B woropmx mpm-
cOeUHEHFe BOJIOPOLa K AleTHIIEHOBOIT CBH3M, KaK M BOOOIE K HEHA-
CEITIEHBRM CBABAM, PACCMATPHBACTCA HO KAK CTEPeOXmMUUeCKasdt,
a max SHepreTHueckas mpobiema. llpm BOcCTAHOBIEHAH KATATATH-
gecku BO3GYIKIEHHBIM BOJZOPOAOM B 3aBHCHMOCTH OT AKTHBHOCTH Ka-
TATMZATOPA MOTYUAlTCA MeHAMINMEcH KOIMIecTsa 0GOMX M30MepoB
9THIIGHOBOTO coexuHenus, HocMoTpa Ha FOIMOJHHUTETHHEIE OCIOK-
HOHWS, KOTOPHE MOIYT BOHMKHYTh BCI@CTBHE TOTO, 9TO 4acTh 00pa-
3yIONMXCA STAIEHOBHIX CBf3eH MOMKeT NPOrMIPUPOBATHCS [0 IIpe-
JeIBHBIX, BEXOA Gojee GOrarex SHeprueil M3oMepOB YBEJIHIHMBACTCH
O CKOPOCTBIO PEAKIAM M ¢ AKTUBHOCTHIO IPAMEBABHIETOCHA KaTallu-
zatopa. TakuM 06pazoM, He HOAYYAIOTCA B KAMIOM CJydae Hempe-
MeHHO «ylic-pOpMLY, ~HO O00pasyloTCA TPEJIOYTATENLHO MEHEO
craGmrbHEe, 601ee GoraTsie SHeprueil fOPME He38BHCHMO OT HX IPO-
crparcTeennoit wondurypanmm. OcoGeHHO AKTUBHEE KATAIMZATOPH
HEKOMM 0GPA30M He MOTYT CIATATHCA HONXONAMMME BO BCEX CIIydaAX,
TAR KA IPH BTOM, OpPekAe 1eM GyAyT BOCCTAHOBJIEHKl BCE aNeTHIIOHO-
BHE CBF3M, MOKCT IPOM3OHTH KajbHeilmee rHAPHPOBAHME IO LPOH3-
BOJUHEHX TAHA. D10 MOKET IPUEBECTH IPH HEKOTOPHIX 06CTOATENHCTBAX
K MOMeXaM TpH 00pafoTke HPOXYKTOB PCAKLHEM, €ClH, KAK B cayude
KOPUYHBZ KucAaom, Goraras dHepTuefl yuc-KOPHIHAA KHCIOTA obpa-
3yer ¢ THXPOKOPHIHOM KHECJOTON HU3KONJIABKYIO 9BTEKTHKY, KOTOpAad
ITPE HePeKPHUCTATIN3ATMEA YIOPHO BHETIACTCA B BHAS MACIa (aemop).

B kauecTBe mpAMepa MOJKeT CIYMRHTH BOCCTAHOBJEHHE TeTpaMe-
THAGYTHHANONA B TeTPaMeTnilyTeHanodL.

1. C raopucmeim nassaduesm. 1 Mz TACTOBOTO HATHIATMH PacTBOPA-
10T B 2 KAmIAX IapcKoit BOXKW W IIOCIe BRIAPWBAHWA HPeBPAAIoT
er0 B XJIOPHCTHI TAJLIAANI IyTeM NBYKPATHOIO «OKypPHABAHAAY COJLA-
noit gueixoroir. TlocIenmEnit pacTBOPAIOT B HECKONLKUX MHJIIHIHTPAX
METHJIOBOTO CIIMPTA N BOCCTAHABIMBAIOT BCTPAXHBAHAEM B ATMO-
cepe Bopopona ¢ 0,2 e mmsorHoro yrasa. H cMecw, He OTCACHIBAS ee,
moGapnsior 1,42 2 GyrmApuoaa B 18 w4 METHIOBOrO CIEPTA. TIormo-
menme 260 xa pogopoma Aamtesa 55 mua, Ilocie OTrOHKM HOJ yMeHb-
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mEHHEM fJapiieEmeM moaywaercs 1,2 2 mpomgywTa BOCCTANOBJIQHHT, -

KOTOpHIf pacTBOpsieTrca B meTposiefiHOM admpe (r. wmm. 30—50°)
B He BHIIAJAeT Jarke IOCJe CHIBLHOH OTTOHKA PACTBODUTENA H 3aTpa-
BKA KOHNEHTPMDOBAHHOTO DACTBOPA KDPUCTALIAME  Jic-OpMbl
(wronsuareie kpuctasaer). Ilpm cTOSHMM mOCTemOHHO BHIAZAIOT
XapaKTepHEle IIPA3MEL Ja0UIBHON mparc-GopMEL. »

2. C asomuorucavin robaabmosm. 15 2 wmcroro, cpoBOFHOrO OT

HURE/d, KPACTAUINYeCKOTO Aa30THOKACIOrO KoGaIbTa pacTBOPAIOT

B BOjte. ITUM PAacTBOPOM HPONATHBAIT 13 2 ymcToro ;RmBOTHOrO yris
M 3aTeM BBRICYIIHBAIT ero Ha BogAHOI Game. M3 storo wommwecrsa
6 2 BOCCTAHABNMBAIT B THCTOM BOZOPOfe IPH TeMIePaType OKOIO
400°, TIpm aTOM BHAYaTe BMecTe ¢ DAPAMH BONH BHACILAITCH OKACIH
a30Ta, HO IO Mepe BOCCTAHOBIEHUS BMECTO HUX NOSRBIAETCH aMMMAK.
o mcrewenmn 1—2 wac. KATAIEBATOD OCTABIAIOT B aTMOCPEepe: BOLO-
poja KO OXJNaskieHHs, He BHIKIIOUAS TA30MeTpa, M BHICHIAOT ero
B aTMOc(epe BOAOPOAA B PeaRUmMOHHHIL cocyxn. Pacrsop 4,26 2 Gytun-
muona B 60 ma supa mocie nobasrn 2 ma pogsr B 10 M4 MeTHIOBOTO
COMPTA JIAMb OYCHbL MeJIEHHO HPM BCTPAXHBAKHM TOIJIOIMAST BOLO-
pox. Cmeck moppepriack panereifneli mepepa6orke cmycrs 52 waca

IPHYEM OKAZANO0CH, UTO BHAUMTENLHO® KOMHIOCTRO HCXOMHOTO BEIIE.
CTBA OCTAIOCH HEBOCCTAHOBjIEHHWNM. [IPOTYKT MHOTOKPATHO H3BIIE-
96H XOJIONHEM NeTPOsedHEN sdupom. U3 surrmmun ynanocs moxynts

TOJIBKO crabmaphyio guc-Popmy; mparc-fopMa He TOTydYeHA COBEp-

INeHHO,

T'mppupoBanme BOXOPOOM B MOMOHT BEIeIeHns. OmucaHHHe HA
crp. 10 MeToxs mOMyYeHWA BOXOPOAA B MOMEHT BHINGJICHHS B HEHOTO-
PHX ¢Iy4asX MOryT GHTh IPEMEeHEeHH IPH BOCCTAHOBJICHUN IIPOU3BO-
HHIX aMeTHIIEHAa; BCAKWE NOMOJHEHWA II0sTOMYy wm3juman., Boccramo-
BJIEHWUE BOOODOXOM B MOMEHT BRI EJEHUA NMeeT opeMyInecTBO nepen
KATAAATAYCCKUM IEAPUPOBAHNEM JIMIIE B TCX CJIYYIAX, KOTHA JKEJAIOT
HOJIyIUTh CTafMIThHEIL M30Mep, MpAYeM II0JTyYeHMe ero U3 MeTacra-
GmILHOTO W30Mepa IpesicTaBiseT 3aTpyaBeHnsa. Ho moutm BO Beex
CTy4aAX cTAOWIbHEE STHICHOBHE IPOM3BOIHEE JIeTde MOJydal0TCH
APYTHME HYTAMHA MM e MOTYT GHIb YIOGHO HOTYYeHH M3 TeX Ja-
GUIBPHHX NPOMBBOAHHIX, X KOTOPHIM LDPHBOANT KATAJATHICCKOE
THAPHApPOBaHUE, :

Raramaruveckoe ruppuporanme. Benencreme BECOKOH cTOMMOCTH
GOJIBIIMHCTBA BCTPEUAIIUXCA B JIAG0PATOPHAX ALETHICHOBEYX coeqn-
HEHWH [ WX KaTaTATHIecKOre THIPUPORAHWA MIGWPAOTCA SKOHOM-
HBIe 1 IIO BO3MOKHOCTH HONMNn4YeCcTBCHHLIS METONLI. HOBTOMY HCT HAa-
ROGHOCTH B IPMMEHEHRA 0COGEeHHO aKTHBHMIX ROHTAKTOB. OIIMcaHHAIN
Brepsrie IlaaneM xarammsarop, mamranmit Ha cePHOKHCIOM 6apuu, oT-
JIHTHO ITOROINETT IJIA THX eJsell B Hamelt jsafoparopny, XoTA ¢ yeme-
XOM MOReT OPHMEHATHCA TAKMKE INMATHHOBEIE KaTanmsarop Agamca.
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Tak KaK OpM 9acTAYHOM TEIPHPOBAEME MPUXORMTCS paforarth ¢ OT-
MepeHHHME  KOJHYeCTBAME  BOJOPOAA,  BOCCTAHOBJICHME  OKHMCH
IVIATHHEL B IJIAaTAHY PeKOMEHAYeTCH IPOBOAUTE OT[EIbHO H TOJbKO
Hocjie ®TOrO0 AOGABIATE ee K rmjppupyemomy BemiectBy. Tak ke
Haj{o NOcTyNATh LW IPMMCHEHWH THIPATa OKHCK [BYXBaJEeHTHOTO
TIIaREA HA CcepHOKMciom OGapmm.

" .o maboparopmoit upomucu Ilaans, moaydenwe, HampuMep, fiuc-
KOPHYHOH KACAOTH U3 (eHMIIPONAOIOBOH KHCIOTH OCYIeCTBIAI0T
cnexyoomyuM 0GpasoM: pacTeopaior 15 2 cBoGOgHOI OT rajoreHOB Qe-
HAAOPONMOIOBOH KHMCIOTH B DPACCYATAHHOM KOJIAYECTBE BOJIHOTO
pacrsopa coms u pasGasiasaior Bomoi mo 100 ss. BroesaT B cocym midA
BCTPAXUBAHMA 2 2 KATAIA3aTOPa (WAIAANA HA CePHOKWCIIOM Gapmn)
(ctp. 22), 3ateMm pacteop QemuwmnponnonopoKuciaoro marpua. Jlo
HOYAJTA BCTPAXVBAHUA BHTECHAIOT H3 ANNMAPATYPEL BO3LYX BOJO POJOM,
3aRPHBAIOT KPAH M IIPY HeGONBIOM JIABICHAN IPH BCTPAXUBAHNA JRIOT
MOTTIOTUTECA PACCIMTAHHOMY KOTHIeCTBY BOROPOAa (2420 wa mpu 20°
1 773 ). VI3 oTPHIBTPOBAHHOTO OT KATAIM3ATOPA BOJXHOTO PacTBOpa
BHICAYKUBAIOT YUC-KOPHYHYIO KHUCIAOTY PazCaBieHHOH COJIAHOM KHCIO-
TOif, PacTBOPAIOT ee B 3Mpe, PACTBOP HPOMBIBAIOT BOLOM, CymAaT Cyib-
Parom warpms, orronaior odwup. s BHene RIS YHCTOM Yl c-KOPATHOH
KECTOTH NesecooGpasno cuawamna, mo Ilrepmepy [66], mepesectn ee
B AHUWIUHOBYIO cOJIb (aGmop); IpH BTOM yHoGHee BCEro OTAEIAETCH
mpuMeck MPAHC-KOPUYHON KUCIOTH, KOTOPAA BCJEACTBHO caaboi
RHUCIIOTHOCTH He obpasyer ammiumuopoil comm. C 510l LeJbI0 OCTATOK
mocyIe OTrOHKY 3§iMpa pacTBOPAIOT B TPEXKPATHOM 06beme Gensona M
M06aBIAIDE HeGONLIMUME KOJHYECTEAMH CBeFHeIePerHAHHEIH AHNIHH
50 moyxHOTH ocasEmernA. CIryets HECKONBLKO YacoB QUABTPYIOT W Te-
PeRPHCTAIIA30DHBAIT M3 MeTaHojla WM aleToOHa O JOCTHKCHUA
Hamuiexamed 1. mwi.: 86—87°. Unmerymo ammimHOByI0 CONb JAGO pas-
JIATQIOT CONAHON KHCJAOTON M KO PHYHYI0 KHCIOTY W3BIOKAT dQHPOM
WIM TTeTpoIeitHEM 5QupOM, WA PACTBOPAIOT ee B 3upe, M3BJIEKANT
n3 »PUpa KOPHUHYI0 KHUCIOTY cOmOii W mepepabaTHBAIOT CONOBEIE
pacTBOp, KaK ykasaHo umle. OummenHOe TaKEM 06pasoM BEIIECTBO
NJIaBUTCA He BCEryia OfnHAaKOBO. liciam HesamoJiro GO ITOr0 B IOMe-
MeHWN OPOWSBORWIAch PaboTa €O CTAGWITBHOM  (AJIOKOPHYHOM)
KECIOTON, TO OOEYHO TeMmepaTypa INIABJICHHS IOJydaeTes paBHOM
64°, HO oueHB yacTO Takke OEBaeT m 58°, pese 42°. Ilpwanna noasie-
HMA PasiNYHBIX MeTacTaOWILHHIX MONUQUKANMiI He ycTaHOBJEHaA
¢ TMOMHOH 7OeTOBEPHOCTHIO, Mogmduranma ¢ 1. mI. 42° moaywacted,
BEPOATHO, B TeX CJIyYadX, KOIAQ 3aTPABKOM ABJIAETCA HPHCYTCTBYIO-
IAA MPaAHC-KOPEIHAS RUCIOTA; SCJH FKe MOCIeMHAA y[ajena Xopoumo
MpOREICHHON OYMCTROM 9epes AHWIMHOBYIO COJIb, HOJIydaercst IJIaB-
HEM 06pazoM MopmduEammus ¢ T. WI. 58°, MOABIEHME KOTOPOH, BO3-
MOKHO, BHIBEIBACTCH clieflaMu PB-TPyKCcHHOBOM EvciorTe ($oromumep,
TIepBOHAYAILHO BORHAKAONMIMI W3 yUc-KOPHYHOM xmcnots). Ecmm
nMeeTcA KPHCTA/UTMIECKAA CTA0mNBHAA  AJJIUKOPHIHAA  KHCHGTA
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T. a. 64°, menecoo6pasHo e W MPOMBBOCTH BATPABKY NpPH Iepe-
wpuctam3anmu. [ogxogamum pis OePEKPHCTA/NIA3aN UK  PACTBO-

pATeIEM CAYHAT HISKOKUOAMAN neTposeiinknit 3¢up (¢ TeMmeparypoli
KuneEua oxoyo 45°), PacteropuMocts B mey JUC-KOPUIHONH KMCIOTH
HpH HArPeBAHAH JOBOJBHO BeJIMKAa, HO JIYYIIe BCEro He NMOJB30BATHCH
C/IMIIKOM KOHIIEHTPHPOBAHHEIMH DACTBOPaMH, TAK K&K HPH HX OXJIaK-
OeHAN, Jajke HPH B3arTpapke TBEePOKIM BeINECTBOM, Habalogaercsa
BRIleNIeHNe Macia. B aTHX caywasx pexoMemAyeTcA mPHrOTOBIEHHE®
yKe IS NEPOKPHCTALIAIALME DPACTBOPH CHAYANA HEPEOXIANUTH
‘mpubnusuTensro ma 10°, mpwyeMm B HUX HOABAACTCA OMANECTEPYIOMAA
MYTh, OCBETIINTH KH3eIbTYpOM, eme pa3 OTQuUIbTPOBATL W JIUIHE
I0CTe STOr0 BHBHEBATE KPHCTAIM3ANMIO. BHxox aHmmmROBOK COME
cocrapiser oxoyo 609, or Teopmm, mpeppamenue B CBOGOTHYIO Yuc-
KOPHYHYI0 KHCJOTY NPOXOOUT NOYTH KOJHIeCTBEHHO.

Tonnoe BoOccTaHOBICHEE ANETHIEHOBHIX ‘CBf3eil MPOTeKAeT BCeryga

Yepe3 CTANWIO JTWIEHOBHIX COSNWHEHMI; DTHM JaHHHIL BOIPOC IIOJ-
HOCTHID MCUEPUHEIBARTCH.

2. OPHCOEJIHHEHAE BOJOPOOA K PATTHKAJIAM H ATANAK/IAIECKAM
CHCTEMAM

HPHCOBJIHHGHPIQ BOAOPOAa K pagnKajJaM JOCTUraerca He OYeHBb

aerxo. Tombepr [67] ocymecTsmn ero, mosn3ysics nuHKOM U JTeAAHOM
yxeycnoit mmemorott., Illmenx m Maip [68], mpnmenss amanbramy-
HATDWA WM AJIIOMEHWA, JAIL ¢ TPYZOM NOLYYWIN mpueruasieman’

w3 rtpuenmiaMeTwia miaEm rexcadenmrdrana; Haobopor, IMummima
u lapcma-Banyc [69] mposennm xonmuecTBeHHOe BOCCTAHOBICHHE IO
merony Qoxmna w Bumismrerrepa.

Honeuno, sTa peaxmus He uMeeT HpemapPATHRHOIO 3HAUEHMSA, HO
KK IIPAMep MO)KHO IPABECTH OXHY nponnch Buranna u Miossepa [70]:
40 ms 7,5-mpon. pacteopa TpudeHnIMeTHIa (PACCIMTAHAOTO M3 Ipef-
UOJIOKEH A TMOJIHOM AHccONMANMA rexcaeHnyIdTana — aémop) TAXPU-
posanuck B cBoGogHOM OT TEOPEHA Genaoue ¢ 0,2 2 MIATUHOROI YepHH.
IIpm 24° B tewenme 11/, wac. 6RO WOrMOmMEHO OKONO 225 M4 BOKO-
pona u Henn3A OLIIO OOHADY;KATH HUKAKAX LUPHAHAKOB HEIPOPearu-
posasmero Tpufennnmermia. Ilocime mnepepaboTkE GHIIO MOMYYEHO
3 2 rpudennimerana,

Huxaonponar, yuktobyman v yurionewman, Tag e KaK WX IPO-
‘HBBOAHEE, IPUCOSJAHAIOT BOXOPOX ¢ PACKPHITHEM KOJBIA M ¢ Iepe-
XOfOM B OpOomM3BOfEEle napafuuosoro psaaa. Peaknusa He uMeeT HU-
KAKOrO MpeliapaTWBHOIO 3HAYEHMSA, HO MOMKHO BKPATIE ONIWMCATH
YCIOBHS, HPH KOTOPDHX DACHIENVIAITCA Ppa3iW4HLe OUKIH, Buin-
wrerrep u Bploc [71] soccramopunm mmxnomponan, mo Cabatne, Hu-
‘KelleM, OCasKTCHHWM HA meMse, Peaxnud Hawasjacek npu 80° m xomm-
"MecTBeHHO 3aKomdminachk mpu 120° mocie ARYRPATHOrO WPONyCHAHWH

ra3opoii cmecw. llozswe Bésewem [72] cymen Boccramosmrs mHKI,.
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OpOLAaH JO IPOmaHa ¢ HIarTwHOBOK wepmplo no Poxrmuy-Bmanmrrer-
TEpy ye IPN KOMHATHOM TeMmepaType M IPH 3TOM YCTAHOBWJI, 3TO
Ipd 3THX YCIOBHAX NUKIONPONAH THAPHpyeTcd HEMHOTO MeIJIeHHee,
9eM DHTHJIEH,

Bansuwrrerrep m Bpioe [73] wonmuecTsemHO mporapApOBaNIH, IO
Cabarse, muriobyran no 6yraga cxocofoM, cOpepPHICHHO aHAJOTHYHEIM
npuMeHABIeMyca A HurromponaHa, mpm 200° ¢ HAKEIeBEIM KOH-
TAKTOM.

IukaonenTan OpuM AHAJNOTHYHHX YCIOBEAX YCTOWYHB IO OTHO-

'MIeHRI0 K BOAOpONYy; mpH BHEICIIN X TeMoepaTypax IpoMcxXonAT H3Me-

HeHHfA, 0 KOTOPHIX HeJH3s CKA3ATH C YBEPEHHOCTRIO, UTO MM He IIPef-
HIeCTBYeT NOPerpyIIMPOBKA MATWIICHHOTO KOIbNA (cM, 06 3T0M 1aBY
«[leperpynunpoprm, ctp. 561).

8. ATOMAPHBII BOAOPO

ATOMapHHI BOJOPOX H3BECTEH ¢ HEJABHUX IIOD; IPOM3BEJNEHH
MHOrOYHCJICHHES HCCIGLOBAHMSI, MMEBINNS 33jadell mPHMeHEHNe ero
AIA TERpupoBaEWMA. MH OrpaEmYEBAEMcA KDATKAM OGCY)ROeHEEM
BakHetmax paGor mocnexuux ner. IOpeit u Jlepnn [74] omucasnm o¥-
HOCHTCJILIIO WPOCTYI0 ammapaTypy AJd HOJYYeHHA ATOMapHOTO BO-
popoja. OHE HamIW, YTO OH IPeJCTaBigeT cOGOif AOBONHLHO MATKHM
BOCCTAHOBHTOND ¥ BOCCTAHABIHMBAST A30KCHOEH30J1 Yepe3 M3BeCTHHE
MpOMeskyTO4HHe crajnu fo aEmmmHa. HexoTopme Tepame xpacurean
obecrpeunpaioTesi; GenzoliHasg KueaoTa U GeEdamMug 61aronpHATCTBYIOT
PeROMOMHANAM ATOMOR ROJIOPIOJA, HO CAMH OCTRIOTCA HeHM3MOHOHHEIMH.
Borgasan, Honansu u Beenu {75] ouncusaor annaparypy, kKoTopylo
OHH HA3HBAKT (MOIEKY/JIAPHHM cMecuTedeMs. [lo xapakrtepy sTOorO
ammapaTa B HEM MOTJIN OHTH HCCAeROBAHK TOJABKO KANKOCTA ¢ He3HA-
qUTeNIbHON yHOPYrocThI0 apa B MX OTHOHIEHMM K aTOMAPHOMY BO-
ZOPORY; B MACTHOCTH, GHIIH MCIHTAHE OJTHBKOBOC MACJO0, OJEMHOBAA
KHCJIOTA, KPe30J, XMHOJWH, HETPOGEH30JI, KOPUYHEIA aJbaerdy M
sfup wopmunol KucnoTH. Pafora comepiKHT Maj0 3KCHCPHMEHTAIb-
HHX JAHHHX; OQHAKO MOKHO OTMETUTH Hal/JIOgeHMe, 9TO UPU IT'uApH-
pPOBAHMHA ATOMAPHKIM BOJXOPOAOM, HOOBAIMMOMY, BCOeIfa IOABIACTCH
ageTWieH B KavecTne NOGOYHOro MPOAYHKTIA W 9TO HapaAxy ¢ THXPHUPO-
BaEHMeM NOYTH Bcerma mpoxomur moammepudanmsi, Mcecmeposamme
PeaKIUOHHEIX cMecell MOKa3alio, ITO HA KAMKIYI0 MOJIEKY/Iy 0JeMHOBOM
KACJOTH, THAPHpyIomeiica [0 CTeapwHOBOM KHCJIOTH, ABe [pyrue
MOJIeKYJIH [IOJMMePH30BaNCE. BIpoueM, ® mOmOGHEIM ke BRIBOAAM
panee mpumura Harens n Tupeman [76], paGora korophix, o cymecTBy,
6niIa mocTaBieHa ¢ TeXHHYecKo# meanko. B ar0if paGore mpuseRcHE!
PHCYHKHN M OIMCAHHA anmapaTyps, OPMrOmHON JJIA MONYYeHUA B Jia-
Goparopuax aTOMapHOTO BOZODOJRA.

Haxomen, Kpémemmn u @orens [77] uposenn onwrter rmgpuposa-
HAg atoMapHEM pojopopoM. Omm moprseppanm nabmoperaa Hareas
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u TugeMana mag oJeMHOBOM KHWCI0TOM M He corjiacuiinced ¢ o0bAcHe-
puaMa onntop Borgannw, Monansn 1 Becnn. Masee, onu moxteepayaa
Habmogasieecs yie paHee ABJIEHWe, 4TO ATOMAaPHEIT BOXOPOXK cmo-
coBeH He TONBLKO TUAPUPOBATHL, HO ¥ Aerngpupopars. MolerynapHErA
Bec mapaduHOBOrO Macaa mOXK BO3JEHCTBAEM ATOMAaPHOrO BOAOPONA
mogHazes ¢ 380 (e cpeguem) no 535 (B cpefHeM), NpUYEM 3HAUNTEIIHHO
BO3POCJIO WORHOE WHCIO; OHO COOTBETCTBOBAJIO OJHON ABOHHONA cBASH
Ha 3 MOJIEKYJIHl HapaQuHa, MOFHOe YMCJIC KOTOPOro B Havaje OIMBITA
6suT0 Hcue3alome MAanHM. B 3arriouenye Hago0 YOOMAHYTH, TG HO
omaoMy (panmyscxomy matenty [78] atomMapHHIT BOZOpOX MOIKEH
0cO0EHHO MATKO BOCCTAHABIWBATE KapOOKCHIBHYID rpynmy. Hpéme-
man u Qorens He CMOTMIE IIOJTBEPAHTL 9TO YTBEPIKACHEE, :

4. IPACOENUHEHNE BOHOPOIA K C=0-CBAZAM
O6mue 3amMeuanmsa

Ilensio nmpemapatusuoii paGoTsl B 3T0# 00JaCTH ABIAETICA HOIY-
YeHWe TMCPBUYHEIX CIMPTOB M3 aJbEECHJOB WM BTODMYHEIX CIHPTOB
m3 KeToHOB. B Kadectse NOGOYHON peaKIuM MMeeT MecTo, 0cODeHHO
B cly4de KeTOHOE, 0GPa30BaHme NINHAKOHOB, KOTOpOe NPOXONUT HO
cXeMe

2R-CO-R—R,: COH-COH : R,

n GymeT paccMarpusathesa B paspede «HoHpmeHcammsy,
" Tax war & ceasu C=0 popopox UpHcoegUHAETCA JIETKO, HeT
HHKAaKOI ocofemHOll HAgOOHOCTH B HPUMEHEHHH CUJIBHHIX BOCCTAHO-
puteneit. Hacto mexogsar n3 Bogoposa B MOMeHT Bhenennsa. Harannry-
YeCcKHe METO[JH BOCCTAHORJIEHH A JOMYCKAIOT DU HEKOTOPHIX YCIOBHAX
COXpaHeHMe NPYTrUX IerKO BOCCTAHABANBACMEIX TDYNN, KAk, Hampu-
Mep, OBOHMHHIX cBs3eli. OJIEKTPOXMMMUYECKUE CIOCOOH ¢ YCIIeXOM IIPH-
MEHAIOTCA JJIA BOCCTAHOBJICHHA KETOHOB.

Oco6rie otnomernusa maGmiomanwTes g C=O0-rpynn auxeToHOB
¥ [-KeTOHORWCJIIOT. ' ‘

Jas moaydenws BOXOPOXA B MOMEHT BHIJIEIEHHS CIYMRAT IPEK/le
BCEr0 aMaIbraMa HATPHA M IHMHKOBAA IHUIL ¢ JIGAAHON YHCyCHOR
KUCJIOTOM, & Takke rKene3o ¢ JIeJAHON yYKCYCHOU KucsoToil B MHOIKA
HATpHiI BO BJIaKHOM 3¢upe,

HeroTopsie BakuEe B nOC/EAHEe BpeMA PEAKINH BOCCTAHOBJICHHA
OpPOXORAT IO cXeMe

R,C=0 4 R'CH,0H = R,CHOH + R'CHO,

Ujie mMpu DOCPeACcTBe aJIKOTOJATOR JIOMUHUA WIN aJIKOT0JIATa MArHuA

BOJIOPOJ TEPEHOCUTCA ¢ ORHOM MOJIEKYIH HA APYTYH; 9TO MPHUBOJUT -
OT WIBAETHAOR K IePBUYHHIM M OT KETOHOB KO BTODAYHBIM CHOHPTaM.
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Annparnueckre anpRerMAN B O6MEM OWEHL JIETKO BOCCTAHABIM-
BAIOTCSA B MEPBHYHEIC COWPTH, HO 5TA PeaKIus HMeeT IpenapaTHBHOe
3HAQUeHMe JIMIIL B TeX CJHYYasdX, KOTAA CIMPTH TPYAHO HOJyYaloTesd
MHEMME nyTAMHO.

IIpn pefope BOCCTAHOBMTENS BAKHE OTHOINEHWsS  PacTBOPHU-
MOCTH; JIOIKO DAcTBODMMEI® B BOJC QJIbIErHAW yAOOHO BOCCTSHABIV-
BAIOTCA aMalbraMoif, B HPOTMBHOM CJiy4ae OPAMEHSIOT JeHSHYIO
YRCYCHYIO KHMCJIOTY M mopxomamuit Merans. Hpu srom B pesymprare
BTOPWYHON DPEAKIMHM 9aAcTO NOJYYal0TcA YKCyCHBIe SUPH CIHPTOB.

ApoMaTiyecKHe QIBHETHAEL 60166 CKJIOHHHK K KOHICHCANHM, TeM
anmudaTmuecKue; MOKHO TAK MOAOGPATE YCIOBHA, 9TO NOJIYYaTCA TOYTH
MCHITIOIATEIFHO COOTBETCTBYIOIMEe NWHAKOHAM ruppoGemsomnnr, Bo
MHOTHX ciy98AX, HAUpUMep MIA (eHoJaaAbaerngoB, OHH 0Gpasyror

- €{UHCTBEHHEA YJIOBUMBEIH HPOAYKT PeaKHuH.

VxoGHee, 4eM BOCCTAHOBJIEHWEM, apOMATHYeCKWe CIMPTH MOJIY-
4aloTcH W3 ambderuzop peaknuer Hammunmmapo (cM. crp. 479).

6) Bocemanosaenue %emonos 00 6mopuunble CNUPIMOs

Jla BoccTaHOBJIEHAA KETOHOB JO BTOPWYHHYX CIHPTOB PEKOMEH-
AYIOTCSA INEeJOUHHE BOCCTAHOBHTCHM, TAK KAK B KHCIHX CPEXAX 0CO-
‘Genno Jsierko umer o6pasosaHue NMUHAROHOB. Ilpm sTOM GespasnwmaHO,
HMeIOT JIM'Ied0 ¢ aumdaTHIecKUMH, CMEeIIAHHIIMA WA YHCTO apoMa-
THYCCKAMYA KETOHAMMH.

B xaxmoM oTmeIbHOM ciTyuae HAJJIEKUT PEMINTL BOMPOC, HE JIyIIIe
AW DOJOWTH K HOJYYEeHMI0 COOTBETCTBYIOIIEr0 BTOPHYHOIO CIUPTA

. IyTéM CHHTe3& ¢ HapauieHueM YIVIepOJHOr0 CKeJIeTa. I1o MO3JKeT,

HampHUMep, OTHOCHTHCA K OOOMM M30MEPHBIM CHAPTAM: j-TOJNISTHII-
xapburony CH;-CH,-CHOH.C,H, » p-yrmndenmmernakapbuHOIy
C,H;-C;H,-CHOH-CH;. HKeron CH,;-CyH,-CO-C,H, mosno moiry-
ante o Opmyeso-Kpadrey u3 ronmyona u mpomvoHHIXIOPUAA, HO
UPONVOHMIXJAOPHA He femieB. B 5ToM ciyuse mpolle NpUMeHHUTH
cunTe3 ['puHbapa, upweomAmuii mpsmo k wapbumony. Ilpnm srom
MOMHO HCXOFUTH W3  r-TOJNMJIAJLIACTMRA ¥ DTUIMATHHUHTATIOTeHHIA
WIH W3 NPOMMOHOBOTO AaJbIErupa ¥ pm-TOJTMIAMATHHHTAJOTeHHIA;
KOHeuHO, Irestecoo0paszen tonbko mepshil myts. Herom CyHg-CH, -
-CO-CH; moayuaeTca ¢ OTIWYHBEIM BHIXOHOM W3 Tmibensona M
yrcycHOTO anrmapupa. Ilpw sxenaHmy mOTyunTs KAPOUHOI MyTeM CHH-
Te38 ¢ HapalmeRWeM YITIePOTHOTO CKEJIeTa Hy;KHO MMeThH WIIH -3THII-
Gemaaleeruy, WA 11-0POMITIIIGEH30I, KOTOPEE 064 ABIANTCA TPYA-
HOTOCTYIHHIMHE BemlecTBaMu. B atoM ciy4ae, B OTaMYMe OT HepPBOTO,
BOCCTAHORJIICHME KETOHa OHAa3kIBaeTcA HHHJIV\,“[HIYIM CHOCOﬁOM noJgy-
YeHpA CcIHpTa.
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N3 xmMmdecKux BOCCTAHOBHTENeH HMeIOT Hambojpmiee 3HAYCHHE
AMaJbraMa HATpHuA, HATPHH W CHHEPT, 0cO0EHHO jJ1A REPHOAPOMATH-
¥MeCKUX KeTOHOB, IHHKOBAA ILUIH B BOJHO-CIMPTOROML IMOJIOYH U AMaJIb-
raMa aJIOMHUHHSA. v

8) Ramaasumuuecroe socemanosaenue C=0-pynnosi

HKar pIme yse 0TMeYeHO, KATAIXTHIECKHM M'MIPUPOBARHUEEM JIEIHO
ylaeTcd WOMYIATh TREPOKCHNBHYI0 Ipynmy. OT0 OTHOCHTCA OOYTH
KO BceM cmoco6aM BOCCTAHOBJIGHHA, Takke M K cmocoby Cabatbe.
Boofme xaraJATAYeCKHe METOLEL JACTO OKA3KBAIOTCA NPEfHOTTH-
TelbHee XUMHIYECKHX. , :

IlpumMeps BOCCTAaHOBAEGHMA CcOeRUHEODHM:, ¢oO-
JepamuUXx KapbGoOHEWMIBHY Tpyuony

Heneso-nemAnad yecycHas xmcxoTa. B nawectpe mpuMepa moay-
UeHMH TMePBEYHOrO CUMPTA W3 ANLASTMAA MOKHO YKAa3aTh METOX mO-
JAYYeHMA H-TENTWIOBOTO CIIMPTA W3 HHAHTOJA, omMcaHHblt B «CHHT.
opr. mpem.», ¢6. 1, ctp. 156. IpnveneHHe EMECTO IMHKOBOH NELTH
HEJIe3HEIX OmMIIOK Hcxomur ot Xuana u Hacona [79], roropsie Tarum
nyreM ]IOJIy‘II/IJIH I{OpH‘IHHﬁ CIIAPT U3 KOPHYHOIO ajpgeruga.

- Harpmif Bo BmazmoM sHpe. B xavecTBe mpmMepa mONydYeHHS
CIUPTA BOCCTAHOBJIGHHEM KeTOrPYIIH HATPHeM B CONEpPKameM BJary
a¢upe mpupoaum onmy mpommch Bucamnenyca u I'enweaa [80].  Cume-

IIABAOT MUKIONEHTAHOH ¢ PABHEIM 00ReMOM 3¢upa, go6aBIAIOT PaBHOE

KOJIMYecTBO BOJAEI, BCTPAXHMBAIOT [0 HachINeHus d¢upa BOAOH H EBHO-
caT, cHAGEMB KOJIOY OGPATHHIM XOJOZWIBHAKOM, MAJIeHHHKUMHA KY-
COUKAMY MeTANIMICCKMH HaTpuil, HpUIeM BCTPAXMUBAIOT CHOBA KaK-

AL pa3, KAK W3PACXONYeTcs odepefHAs MOPIUA. JTO IPOOIKAETCHA

A0 TeX mop, MOKA He GyHeT BHECOHO KOJUISCTBO HATPHA, PAaBHOE IO
BECY KOJIM9ecTBy B3ATOro KertoHa. OThensaior MacasHMCTHBE cioif or
pacTBOpa Imea0uYM, cyIIAT HOTAINOM M pa3roHAWT. Bojsimas 9acTh
orrousgerca Memny 135—145°; w3 mociemmeir Ppaxmmm (145—230°)
MOKHO- IIOJIYUNTE elfe HeROTOPOoe KoamdecTBO Bemecrtsa, llocie pex-
THQUKAIAYE TOMYYAl0T OMEJIOMeHTAHOJ ¢ T. Kum. 139°.

Anxoroxar amomunnst, UpessnyailHo IIONOTBOPHEL METOX BOC-
CTAHOBJICHNS AJIKOrOJIATOM ANIOMUHHAM, pazpaboranumii MeiiepsefiHoy
n IImmaprom [81], sacnymusaer mogpo6Horo ommcamna *. Ilpu Harpe
BSHWH ANLACIUIOB HJIIM KETOHOB B NMOAXOOAINEM paCTBOPHTeHe ¢ aJIRO
rOJIATOM AJIIOMMHHS HAUMHACTCA OOMEH CTemeHAMH OKMCIIEHHA MeKN)

* Ofaop METONOB ROCCTAHOBIGHMA o MeltepReiimy momemen B «Organi
reactionsy, 2, 178 (1944%). (H. C))
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B3ATHIM B KAYECTBEe PACTBOPHTENIA CHUPTOM M KApGOHUIBHON rpynmoif,
KOTOPHIY NPUBOIUT K papHOBecHi0. Eciim BHOBR NOJydalomuiics auab-
Jlera OTIIMYAETCA OT BCEX APYrMX KOMINOHEHTOB (ojiee HU3KOI TeMme-
patypolt KMmeHHA, 9UTO MOKeT GLITH MOCTHI'HYTO COOTBETCTBYIOIIMM
X MOmOOPOM, er0 MOMKHO YRaJUTh OTIOHKOM; TAKUM 06Gpa3OM MOKHO
TPOBECT NPEBPAIIGHHE IIPAKTHYGCKE HADEO.

Bumecro atmnara amommnua mpmmensior rtaxme Mg—Cl-atmaar.
OnumemM cravasma moxydeHme smutama asomunus n Mg — Clomu-
aama.

Ho Meiiepreitey u IMupry, 100 2 ajgoMmEMeBHX OOWIOK
sanmuBalor 650 M4 KCMIIONIA , HArPeBaIOT ¢ OOPATHHIM XOJOXHIHLHHKOM
A0 CHIIBHOrO KUIIEHWA U MeJIeHHO, T KanJam, JI063BJIHIOT pacrBop
0,5 2 cymemu ® 0,5 2 moma B 440 ma abGcomoruoro cnupra. Peaxnusa
HaYAHaeTeHd TOT‘IaC,' T&R YTO 9Yepe3 HOPOTHOe BpeMd Hamo UPeKpaTHTh
marpesarne. CHVPT HAZO TPUINBATEL ¢ TAKOM CKOPOCTHIO, UTOGHI OM
TOTYAC 3K BCTYNAJ B PeaxImio, mHade oGpasyercs HEPACTROPHMEI
9THJIAT ¢ KPHUCTRVIMBANMOHHHM couproM, KEenm mpm  commmxom
OHcTpoM MOGABIEHNA CONPTA HOABAAETCA KPHCTAILINYECKHN OCAMOK,
OpWINBAHAE CIMPTA HPEPHBAIOT, ITOKA He WCUE3HET BECh OCAJOK.
Horma no mcrewennu 40 vuu. noGasar 320 s compTa, CKOPOCTH peax-
UA CHWKAeTcd, n oGorper Bo306HOBIALT. Tanum 06pazoM mpomoi-
saror B Tewenue 11/,—13/, vaca, moka e noGaBAT Beck OCTATOK, IOC-
Jle 4ero KUOATAT eie 1/, waca 0 mpeKkpanieHns BLIfeJeHUs BOTOPONA;
pacTBOp (QUIBTPYIOT elle rOpAIMM Uepe3 HATPETHH CHIAMYATHIN
PUALTP, OTTOHAWT OT PUARTPATA KEUIION, CHAYATA TPH OCLIHOM JaB-
TleHUH M 1oy sowel B BaxyyMe. Ilomyuaerca 400 e umcroro Gecmser-

'HOTO MWJIABIEHOI0 9THJIATa ANTIOMUHNAA . :

. Hdaa mopywenma Mg—Cl-stumara [81] ymepenmo marpesaior
¢ o6patemM xououuneHukoM 10 2 maramesoit crpyxken ¢ 100 wma a6-
COTIOTHOTO crupTa, 20 M4 KeHIoIa 1 HeOONLIMNMY KOJIMIeCTBAMI MOIA
W CYJIeME]; IIPA 3TOM HAGJIIONAETCA CULHOE PaBHOMEPHOEe BHIENIEHNE
BOJOPOJA, H& KyCOYKAX MarHua o0pasyercs OOBLeMHCTHI KPHCTAJLIN-
qecKUil STUJAT MarHuA, Macca KOTOPOTO BCKOPe HAMOJHAET BCIO
FRUIKOCTE M HAIOMMHAET IO BUAY pa3sapeuunii puc. Coyera mpnbin3n-
TEJIBHO S 9ac., KOr[d PACTBOPHUTCA BeCh MATHUIN, OTTOHAIOT H30KHTOTHEII
CIIMPT M KCUJION IPAMO M3 PeaKIMOHHON KONGE UV OTCACHBAIOT OCANOK
fe3 mocTyma B/AATM U 3aTeM yNA&JAKT HArpeBaHweM ciabo cBA3AHHEINR
KPUCTAIIVMRANMOHHE crmpr. IIpu TOM 3THIIAT MarHWs MOJIydYaeTcs B
suge 6ecIBETHOTO, aMODGIOTs, IIOYTH HEPACTBOPAMOTO B CITUPTE IO POIL-
wa. Ma srupara marnus monywaror Mg—Cl-stuiar nzammopneiicTRreM
C PACCUNTAHHEIM KOJHMYECTBOM CHUPTOBOMH COTAHON KMCIOTH WNIIA CIIAP-
"TOBBIM PAcTBO oM XJ0pucToro Maruus. Honyvennere mpu s1oM Gecuser-
HEIe IIPO3PAYHEIE KPUCTAJIIE MOSKHO 116 POKPHACTAIINB0BATE U3 FOPsYe-
ro coupra,Ho npu aroM Mg— Cl-xaoparmiar pacmagaeTcsa 9acTRYHO Ha
Mg-armnar u MgCl,, Tax 4T0 HOMyuaeMEIil HPOAYKT HMeeT Ko:I1eGIoNii-
cA coctas. J[A meseit BOCCTAHOBICHNA HeT HYKIEH H30IMPOBATEH
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Mg—Cl-3Trmat, ero moIy4aioT B TOM ¢/Iy4ae U3 MATHHEBHX ONH/OK I
CIAPTOBOTO PACTBOPA XJIO PUCTOBONOPOIHOM KUCIIOTHI (CM. HYIKS, CTD.47):

B xauectre mpuMepa BOCCTAHOBIEHHA AJLIETUOB ITHIATOM 3J110-
MUHHAA HA XOJOAYy IPUBOIUM HPOINCH HOJIYUeHUA PYpUul06020 CRUPMA
(ram sme, ctp. 232). .

150 ¢ cpesemepermansoro (Qypdypoaa ¢ 1. wum. 162° pacrso-
paor B 350 w4 aGcoTIOTHOrO COMPTA M HPUGABIAIT K PacTBOPY 49 2
WIaBIeHOro srumara amlomuuna, CMecs MyTATCA, H OPH CTOAHUH -IIPH
25° KOJIMYECTRO OCHIKA ¢ TeYyeHHeM BpeMeHmM ypenamuupaercsi. Cmyctsa
HECKOJBKRO YacOB MOABJAETCA 3amaX yHEcycHOro agupa. Bpemsa ot Bpe-
MeHH PEaKIOUOHHYH CMeCh WCHBITHBAOT YKCYCHOKHCIRIM AHMJIHHOM
na Qypdypor, wOTOpHII mcuesaer mo mpomecTsHM O aueit. Torxa
OTTOHAIT M30BITOUHKI COIMPT, YKCYCHRIA 3np M HEMHOTO aHeTAJbAET -
Xa opu Temmeparype Gaun go 120° u meperougior OCTATOL ¢ BOJAHHIM
napoM, mpmyeM oTrouserca Qypunornii cuupr. [lecTunraT HacHmMAawoT
HOTAIIOM, M3BJOKAIOT 3PWPOM M ¢yILAT BRTMEKY Hax mortauowm, Ilpn
meperonke mosydaerca 138 ¢ ppaxmume 1. xum. 172—173°, xoropas
COEPIKUT HECKOILKO IPOIEHTOB KAKOTO-TO 3(uUpa, BOIMOKHO, STH-
noBoro 3dmWpa mMpocAM3eBol KHCJIOTH., B ocTaTKe mOMYYanT 3,5 2
¢ypunosoro »dupa mmpocnmdesoli kuelore. Dpakuumio, cojgepsHa-
my0 QypRIOBLIL CIIAPT, MOKHO OCEOGORUTE OT LPUMeECcell OMEITIEHNEM;
BHIXOX cocrapisger 889, or reopum.

IopoGuuM jxe 06pasoM Gnuin HMOJydeHH GeH3WJIOBEIH, 8HMCOBRIM,
n-XJIOpOEHANMOBHY, n-AATPOGEH3WJIOBHN M KODUYHBIA  CHOVPTHE
¢ puxogoM ot 82 1o 929, or teopmm. BmecTo OTrOHKE CIMPTA H
YHKCYCHOro adupa ¢ BOJAHELM 118 POM MOMRHO IPAMO K OCTATKY TpuGaBuTh
eIy uau pa3GapaenHoil ¢epuoil KUCIOTHL i U3BJIeTh CIMPT -2 HPOM.

B «Cumre3ax opraEmueckux mpemaparosy, Bwmm. 1V, crp. 89,
OPUBOZUTCA OUeHL HOAPOGHAA HPOUMCH HOJYYeHWS TPHXIOPITAHOJIA
n3 XJ0pPajiA, OcHOBaHHAadA Ha JauHHX Meiiepseiina. Dsixog moctu-
raeT OUTHMAJLHOTO BHAYEHHUA NPH DPAMEeHeHHM KOJOHKHW, ¢ IOMOUIBIO
KOTOPO# MOKHO HOMHOCTHIO PA3HelNTh CINPT U AueTadbierun. B mpo-
mucu pexoMerpgyercst mo mpuuumny I'ama (cm. Houben-Weyl, «Die
Methoden der organischen Chemie», B, I, S. 595, Leipzig, 1925)
HPUMEHSTh KOJIOHKY, 060rpeBaeMyl0 KUIIIUM METHJIOBEIM CIMPTOM.
BeposartHo, nopaa ia60paTopHAA KOJIOHKS, mOmOGHas kojomme Bup-
mep-Ilenra (em. w. 1, cTp. 134), cocayHHUT Taryw e caymxOy.

Anamormunsm 06pasom Mettepseitn 1 Ulmupr [81] momyunin Tpu-
GpomMaTminossiil cuupr (Buxon 699% or teopun), 1,1,1-rpuxnopuso-
HponmNIORKil cuupr (rxon 67% oOr Teopum) M TPEXIOPMeTHIPEHUI-
kxapouHoa (BEX0H 68,5%, o Teopun). Meropnka MM gaHa Ha IpUMepe
nonyaenua (3,8,y-rpuxnopOyTusnosoroe cumpra U3 GyTWIXIOpans.
Tam e HaXONATCA ZAHHEE O BOCCTAHOBJEHMIO GEH30MHA B THIPO-
6eH30MH B TOIYOIBHOM pacTBOPE.

B kawectse mpmmepa Boccranomienma Mg—Cl-stunaTom - mpuse-
AeM Nponuch MOJIYyYeHMs KOPHYHOrO COUPTA M3 KOPHYHOrO AIbLReTHAA
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[81]. Banupaior 2 2 MarEEeBHX OmWIOK 75 M4 a6COJIOTHOTO CHMPTA,
cofiepmxamero 3 ¢ XJI0PACTOr0 BOOPOHA, HAI0T 3BAKOHIHTHCA CHILHOMY
BHJIEJIEHHIO T230B M HArpeBalT cMech 2 4aca ¢ OOPATHEIM XOJO0AW/LHH-~
KOM Ha pojamoit Game, moxa me pacTBopmTca Beck Maramii, Torma
no6apmator 175 ma cuupra m 100 ma HOpUMHOro aTLAETHHA, IpHIEM
prmapmuit prazage Mg—Cl-oTmiratr onste mepexom®T B PacTBOP,
M HArpesalT 10 KANEHUS B TOKE a30TA WM BOAOPOJA TAK, KAK ONH-
CAHO NMpHu DOTYyYeHUH TPHXJODITHIOBOIO COMPTA, ¢ TAKON JKe KOJOH-
woti, U3 cmecwm BmmenAeTcAa amMop@HBIL Ocagok, ¥ OHA OKPANIUBACTCH
B JKeJITO-KOPHMYHEBHI! IBeT; cyera 9 gac. Meue3aor 3amax M BKYC KO-
PHYHOTO a7IBAETHAR; CHUDPT OTTOHAIOT, [00aBIAI0T pas6apiIeHnOl ce pHOI
KECJIOTH,U3BJICKAI0T 3YUPOM,BHTIKKY CyNIAT HOTAUOM B (PaKITHOHN-
pytor. lipn proM mocse oTronxm adupa monyuaior 6,6 2 mepeoit dpax-
OMH, CCHOBHYW (pakmmio ¢ T. knm. 126—130° apn 7um u nmociepnnit
morou B konmuectse 3,2 e, Ocnopuaa Ppaxnma sarsepmesaer mpm 27°,
Ileppag » mocienHsas (ParIuu TAKMKE COCTOSAT M3 IOYTH UHCTOrO:
ropwuHOTO crmupra. O6mmit Brrxon 85,3 e, wro coctasisier moara 809,
o1 Teopum. AHAJOTHYHEIM cmocoGOM OHIH MOJydYeHbl Gen3MJIOBHIL,
AHHCOBHI, 7-HUTPOOEUSHIAOBHIH N KPOTOHOBHI CIIUPTHL M IIATPOHEIIION
¢ serxonamu ot 60 o 80%,. TasorennpoBannbie arn@aTndecKne COAPTH
rataymrmieckn pasmaraores Mg—Cl-ormiatom  Ha  xmopodopm
A >(up MypaBBMHON KNCIOTH WJM OKWCEH YIUIepOja.

IMyrem ocOpamenus Meron Meliepseiiia MORHO NPAMEHHTH IJIA. TO-
Ny9eHUA KapOOHMICOREPHKAMAX COSTUHEANIA W3 COeTMHEHUIA, copep-
amux rugpoxcma (eMm. crp. 157).

Hyn n Moppuc [82] npumennin B nocnennee Bpems meron Mettep-
BelfEA AniA cmHTe3a putamMuua A (cM. cTp. 479).

Jlyun [83] BooGme pexoMensyer HPHMeHSTH JIKOTOIAT ATIOMHBHRA
171 BOCCTAaHOBIEHHMA KeToHOB. OH PaGoTasi ¢ HMBONPOIMIIATOM AJII0-
MHHHEA cIeAyomuM o6pazoM: 5D 2 4ACTHX, CBEeKEeHAPE3AHHKIX AJIOMM-
HWEBHIX ONWJIOK KUIATAT B JBYXJIMTPOBOH KOJGe ¢ O6PaTHEIM XOJO-
AWIBHUEOM ¢ 1 4 meperHaHHOro Haj M3BECTHIO M3OMPOMMJIOBOTO CIMp-
ta 1 0,2 e cymemn. CHavana cMech OXJTaKEAOT NPOTOUHOR BOMOIL,
3aTeM HaneBRIOT A0 KMOCHUA, TOKA He pacTBOpPHUTCA BeCh ATIOMUHUTIT,
Iocne orcranBayna r Teuenue noun upu 70° na gue KoaGH coBupaertca
ceptrit mtaM, PacTeop cuamBaiT M pasGaBifgioT M3OUPONM/IOBHIM
crmptoM A0 2 4. Taxmm of6pasom nonywator npubausurteasso 1-mo--
JAPHELA PACTBOP, W3 KOTOPOIO IIPH O XJIAKOHUH BHHAJAET KPUCTAILIH-
geckuil msoupommaar. [[ya BoccTaHOBIEHMsST HAaMUBAIOT 113 PUKO-
BRI XOJOUILHAK CIeAYOIuUM 00pa3oM: INAPAKYM HANOJHAIOT KOJb-
namu Pammra, B My$Ty Ha 2/, HaiuMBaIOT MeTWIOBHIL cumpT; dYepes
HIGRHAK Ty0yc BROJAT TORKUN KAIMILIAD M HPOMYCKAIOT Ye pe3 Hero BO3-
IyX jaa o6/erdedusas KMIOeHM:A; BepXHUHA TyOyc cBABHBAIOT ¢ OGEYHEIM
06paTHLIM X0J0MIBHUKOM. BepxHuii KORER, X0JOUMABHEKA cHAGKALT
TePMOMETPOM M W3OTHYTOH TpyOKON A7d OTroHku o6pasylomlerccs
upn peakmuum aumeroHa. Cama pearnus OpPOBORHTCS B TOYHOCTH TAK,.
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KaK OpAcaHo Bhie. Msomponmiar anioMHEMA IPAMEHAIT WM IPAMO
B PACTBOPE HBONPONUMIOBOrO CHAPTA, MM KPHUCTAJUIMY9ECKHH H30-
TMPOTMAIIAT PACTBOPAIOT B TOAyoXe Mam Oemsoie. Beerma ymorpebiaior
50—100-npon. m36HTOK M3OHPONMJATA AMIOMHHES. 3a  XOJOM
pearnuu HaGIICHAIOT JIYHINe BCEro Npy HOMOmME 2,4- nuHATPO GeHdATHE-
pasuBa: 5 ma pacrBopa, 1 e rujgpasuna B 1 4 2 'H. cOIIHON KHCIOTH
J06ABIAIT K HOCKOIHKEM KAIUIAM JeCTHIIVIATA, M PEaKNui0 CUHTAIOT
OKOHUeHHOH, KOTJ(@ MpeKpallaeTcH BRJIJCHHE OCAJIKa JUHUTPOPeHmI-
rugpazona anetoHa. [y 6ojbilell yBOpeHHOCTA KANATAT PeaKHUOH:
Hylo cMech eme 10 MBEE. ¢ 9ucTEM OGpPATHRIM XOJONMIBHAKOM M HCIH-
“TEIBAI0T IEPBHE OTTOHAEMEe IOCHe HTOrO Kamiu. Brxomsr mocraraiox
B Gonpmumactse cayiaes 90% ot teopmu. Ilo aromy cmocoby BOccTa-
HABIMBAIOTCS TaKKe HATDOKETOHH, rAJIOTEHOKETOHH M HOHACHIIEH-
Mble KETOHH. :

Il. OBPA30BAHHE ¢ — H-CBASEH 3SAMEIEHUEM
1. 3AMEIMENHUE TAJIOTEHA BOXOPOIIOM
Ofmue 3aMedaHusd

Hop zamemaerca sogoponoM nerde H6poma, a 6poM—jrerde XxJjopa,
TO3TOMy TIPU HEKOTOPHX O0CTOATENBCTRAX XJI0P- MM GpPOMIpPOH3BOI-
HEIE Tepej BOCCTAHOBIGHHEM IIePEBOAAT B HOJACTEIC MPOU3BOTHEIC
10 OTHOMY W3 OTMACHBAEMELX HU3Ke MeToa0B. BoccTanosnenne ramoreso-
TTPOM3BOJHKIX MOYKHO OCYIECTBIATE KAK BOZOPOJOM B MOMEHT BHIAAGIE-
HUA, TAaK ¥ Kataqutudeckamu Merogamu, [Ipennonaraemunit k samene Ha
BOOPOJ; aTOM rajIoreHa MOsxeT OHTb aJHQATHYSCKH CBA3AH C HACHIIEH-
HHIM AN HEHACHIIeHHRM ATOMOM YIJIEPONa WM 3HEe MOMKeT HaXOXHTh-
£ B KAYeCTBe 3aMEeCTUTeNIA B APOMATAYECKOM MJIN FeTe POIMKINYECKOM
KoJible. B mepsoM ciiydae MOIKHO IPHMEHATH JIIOG0H BOCCTAHOBHTEND,
-eCIIH TOJILKO B MOJIEKYJIe He IPUCYTCTBYIOT OCOORHHO JIeTKO BOCCTAHAB-
JHBAIOIGHECA TPYNNOL; BO BTOPOM cJayuae HANO PA3JaA9aTh, AOJIKHA
JIF 3TUIIEHOBAaA CBA3b OCTAThCA HOHM3MEHHOI MK OHa TaKKe TIOJIeMUT
BOCCTAHORJIEHHUIO, B TPETEEM CJIydae HAHO CUYATATHCA ¢ BO3MOKHOCTBIO
OIHOBPEeMEHHOr0 THAPEPOBAHHA ANpA. )

Croma sxe OTHOCATCA HEHOTODHIE 0COGHE CIydal, KaK, HAIpuMep,
‘38MeH8 TAJIOreHa B raJIOreHO3aMeIeHHKIX KADOOHOBHX KHCJIOTaX M B
UMHWAO XJOPHIAX.

Hpome mpAamMsrx cnocoGoB BOCCTAROBIGRAs, NPOXOAAMIAX IO CXeMe
R-X 4+ H,~»RH 4 HX, saxun raxxke Henpsamue, U3 KOTOPHX OCO-
-‘0eHHO GONLIIOe 3HAYEHAe HMEIOT ¢lOCcOOHI, TPOXOAAINHe IO cXeMe
RX 4+ Mg-RMgX 4+ H,O0-RH 4 MgX OH uepes rpnunspoBcKue
COOMUHOHMUS . ITa POAKIHA PEILO MMeeT cOGCTBEHHO IIPeNaPATHBHOE 3HA-
YeHWe; WPUPORHHE BellleCTBA W MMeloIIMe HpUMeHeHNe B TeXHUKe Gim-
JKaliuive MX HPOM3BOAHEIE, A TAKMKE MPOJYKTH - CYXOHl IIeperOHKH, 38
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eAHAYHEIME HCKITIO9eHIAMY, He CONePRAT CBA3AHHOTO ¢ YIIOPOJIOM ra-
norena. MckyccreenHo ceasn C-ramored Moer GHITL CO3[aHE mpomec-
cOM, 00DATHEIM paHee ONECAHHLIM PeAKIHAM, B KOTOPEIX I'AJIOTeH 3aMe-
maicA Ha BOAOPOX. SaMEIeHNe THIPOKCHILHKX Tpynl Ha BOOOPOA B
CHHpTAX YacTo, 8 B PeHOIAX B GONLOINHCTBE CJYIA€B, MPOXOTMT YePed
COOTBETCTBYIONIHE TajIOreHO3aMeMeHHEIe; cIOfa jKe OTHOCATCH HeKO-
TOpHEe BaKHHE CIOHHAJIbHEIC DeAKIHM, DPUBOJANIHEE K QJbJleTHaaM,

a) I'aaozen npu npoecmoti C—C-censu
IIlpamMoe 3aMemennme

Kax ye oTMewesO Bhle, HOJ 3aMeIaeTcss HA BONOPOX JIErde
apyrux ragoresos. Mogwerwit sTHn BOCccTamapiaMBaeTcd no sraHa
NMAKOBOI IHJIBI y)Ke B BOJHO-CHMPTOBOIl CYCIEH3UM; NajKe XJI0po-
dopm BoccTanaBmmBaeTcs B MeraH. Bmpouem, 3meck Hamo cumraThes
¢ BO3MOKHOCTRIO KOHTEHCAIHM, HA UTO YKABHIBAET IPUMED TPAGEHHI-
XJIOPMeTaHa, KOTOPHI HepeXomgAT B reKcadeHmIIITaH,

Mrpaye [84] mpumennmn morprThil Menslo mmek: 10 2 MEHEKOBOM
OEUIE BCHMAOT B 290 M4 4-MpOW. pacTBOpa cepHOKHCION Menm;
Hocsie MEOTOKPATHOTO B3GAJTRBAHMA OCALKY AAIT OCECTH U MOBTOPHO
TpoMuBalOT Bofofl. lIpm mpAKANEIBAHAE cOHPTOBOTO PACTBOPA HOMH-
CTOTO MeTM/IA IOJIYy4aeTcs METaH. © o

Eme sHepruuHee meiicTByeT aMauIsraMa IOMHHEA, HO Ges 0coBEIX
npeuMymecTs. B 0cOGeHHEIX ¢/Iy4asiX TP BOCCTAHOBIGHUM HECTOMKMX
COeMHEHUI, KAK, HAIPEMEP, ONTAYeCKH AKTHBHEX BEIIECTB, KOTOPHIE
MOT'yT PameMH3WpPOBATHCA UPH BEICOKHX TeMOEDPATYPAX, NPHMEHHIOT
HOJUCTELX BOXODON B JIONAHON YKCYCHON KMCIIOTe M BHOCAT HUHKOBYIO
OEUTE Opu oxyaskaeHun, [Ipyro#t koMOumBAInell ABAAIWTCA XJIOPHCTHIA
BOJODON B JNEeXAHOH YKCYCHOM KHCJIOTe M HWHK B BHUJe IEJIM HJIA
OIIHJIOK. :

M3 Bcex sTmx poccTaHOBMTENRl aMajbraMa MATPHA IIPENCTABIIAET
cofolt mambojlee MHUPOKC NPHMEHAEMHI PEAKTUB, HO HYKHO NOM-
HATH, 9TO OHA THAPMPYET TAKIKe M HTWICHOBYID CBA3L (CM, BHIIE),
Hanpnmep, MomOXMOprappuH rimmepnHa ObI BOCCTAHOBJIEH B IIPO-
OWIeHITIAKONL, OKCUGPOMA3OMACIIAHAH KHMCJIOTA — B OKCHHM3OMACIIHS-
HYI0 KHCJIOTY, HOR0eH30J, Ou- I TPHuOAGenso — B 6eH30J, TPH M30-
Mepa XJIOpPGeHB30itHOH KMciaoTH — B Oen3oiinylo kuciaoty. Ecin me
NPUBOAUT K HeJH PeaKmus ¢ AMAIbraMONl HATPHs, BOCCTAHOBJICHHE
9acTO yHRaercA ¢ MEHKOBON NEWIBIO I eIKMM KaJin ¢ Ao6aBKoil HeIesHux
OMMIOK. DTHM €HOCOGOM yHaeTcs 3aMEHUTL HA BOAOPOXN TAKEE H apo-
MATHYECKHM CBA3AHHHI TaJIOreH, . ,

Haxonen, pis 3aMeHEI TajJloreHA HA BOXOPOX MOMKHO IIPHMEHHTHL
TIOYTH BCe BOCCTAHOBHTOIIH, 0cBODOKAAIOMME BOJOPOX B MOMEHT BHIE-
JIeHNs, KAaK, HAIpUMepP, HATPHL M COAPT, HMHK W COJAHAS KUCIOTA,
7KeJIe30 M YKCYCHAs WM CePHAA KHca0Ta, ME JOMKHE OrPaEMINTLCH
HPATKAM 0030DOM BTRX pearuuil, MOCKOIbKY B J1a00pATOPHH He YacTO

4 K. Beftrasm, 4. 2
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BeTpedaercsa HagoGHOCTH B MX IPOBEJEHMH H B 9TAX CIYYAAX MOJKHO;
TAaK;Ke YCHeImHO AOGHTHCA MeJH MOAXOMSHIAM KATAIMTHYECKHM CIO-
coBoM. : »

Bume yke DpEBOAINCH HEKOTODHE NPHMEpH 3aMeIleHHs BOMXO-
pOI[OM HEeCKOJIbKMX aTOMOB rajioreud, CBA33HHHX ¢ OAHNM aTOMOM
yraepopa. Hao6opor, fABa atoMa TajoreHa, CTOAMHUe HPH ABYX €O-
CeJIHAX ATOMAX YTJIEPOja, B OGIMEM HE JIETKO 3aMem[alorcs Hemocpem-
CTBOHHO HA BOJOPOJ, YAIIe yKe OHE IIPOCTO OTIIEINIANTCA ¢ 00paTHEM
ofpasopaHneM TOH 9STHJIBHOBOH CBSI3M, H3 KOTOPOH HONYYMIOCEH
meyrajorenomponspogHoe. Tak KAk 3TH BEMECTBA MOYTH (€3 HCKIIO-
qeHMA MOJIy9eHH BOEPBHE KAK Pa3 M3 JTHIEHOBHIX COeJVHEHWH, 3a-
MemIeHHe TAJIOreHOB B JBYraJOT€HONPOU3BOAHHX DPEIKO HMCET MeTO-
IW9ecKOe 3HAYEHWe. B&KHE /ML HEKOTODHE CIyJaH, B HKOTOPHIX
rajOreHOPOM3BONHKE CJYMKAT [JA OIHCTHH. '

B kauecrse mpEMepa HOJyUYeHHS AaupaTHILCKOTO YIIIeBOIOPOAa
u3 KapOOHOBOM KWCIOTH C TeM jKe 9HCJIOM aTOMOB YIViepoja MOKeT
cayxars mpomuct Jlesema [85]. MeXogmmm  BemecTsoM CITy:RHT
nassmumuHosas xucroma. 3 ee sdmpa cuaganma mONyvaoT uoducmeut
yemu.s — BOCCTAHOBJICHHeM d(upa B UETH/IOBHIN CHUPT IO Byso m
Bnany ¢ noclienyiomuM B3aMemenmeM THADOKCHIBHON TIpyNnH Ha
HOJ. ‘

B KpyraogoHHy®R KBYXIHTPOBYI ROJIOY, cHAOKeHHyIO Memankoik
¢ PTyTHWM 3aTBOPOM M TPyOKOH JUTA NPONYCKAHAA ras3a, NAJADAIT
cMech 915 M.t TeTAHON YRCYCHOM KUCIOTEL, 327 2 MMHKOBO# nkyH 1 352 &
HOJMCTOrO TMeTHIIA, KOTOPYI0 HACHMIAIOT CYXHM XJIOPHCTHM BOXOPOIOM.
3areM, Ipu nmepeMenIHBAHMM, CMeCh HArpepaloT HA 1A posoii Gage, Wpo-
nyckas B Hee Yepes KaskJIkle O 9ac. XJI0PUCTEIA BOKOPOA 10 HACKIICHMH,
wepes 25 uac. AAIOT OXNANUTLCA K OTACNAKT BePXHAM CJIOH, COCTOHA-
muit 13 rexcanexana. OcTaToK BEUIMBAIOT B 3 4 BOXH, OTPHMIBTPOBH-
BAIOT OT MAHKOBOH HELIH, KoTOopyio HpomeBaioT 500 #s BOIH I 250 ma
spupa, maBnexawT 06beNMHEHHEIE BOTHLIE guisrparH 2 pasza 3Qupom
(o 500 ma); pPEPHEE BEITANKHE COSJHUHAIOT M T0GABJIAIT K HAM OTHe-
neRnkit panee rexcajerad, JQuUPHLE PAacTBOP MBRKALI BCTPAXMBAOT
¢ 20-mpoT. pacTBOPOM ejxoro HaTpa (mo 250 ms), DPOMBIBAIOT BOROIL
Ao ymanenws menounm, cymar 150 z GespopHoro cynndara HaTpua w
mocJie OTrOHKM Mpa PAITOHAKT ¢ KOMOHKOI B Baxyyme. [lomyyaercs
192 2z n-rexcamewama ¢ 1. Ewm. 156—158° mpw 14 wmu m T. mL
1{6-—17°, ar0 cooTpetcTRyeT 859, OT TEOpHH.

Tlourn BceoOmee IIpUMeHeHYe 1A 3aMeleHUd MajIoreHa BOIOPOJIOM
HBXONAT KATAJIWTH4eCKAS MeTOAL ¢ 6J1aropouHEMHE MeTaJIaMu HIw
¢ mrresieM. Byur u llitese [86] paGoranu e namnagueM, OCARACHHLIM
ma yraexnmciaom kanbnum B 10-mpom. cmmpTopOM pacTsOpe eRKOro
xaaw, 9T06H C¢BA3ATL XJMOPHCTHIL BOROPOX, TOPMOSAIIMAG KATANM3..
Kes6ep [87] mpumenni sMecTo mansiagus HEKeNIs, MOJyUeHHKH BOC-

eTAHOBJIEHNEM OCHOBHOrO kapGomata Hmmena mpu 310—320°, Taxsxe

B COEPTOBOM DPAacTBOPE B HPHCYTCTBEH INEJIOYUH. He ynusuTensHO, 9TO
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OpH BTOM 9acTO FYAPHPyeTcA TAK:KE JIBOMRAsA CBA3H, a TAaKKe, UTO U3
AMTaJIOreHONPOMBBOAHKX (AMXIOPCTHAL00H) MM TEeTPAraJOreHOIPO-
H3BORHKX (TeTPAaXJIOPTONAH) HOIYdalOTcA HACHIEHHHE COeIWHEHUS,
B MAHBOM ciayduae aubewsuyi. OgHako raJjoreH, HAXOXAWMMIACS B oTH-
JIGHOBHIX COeJMHEHMAX OPH HEHACHINEHHOM aToMe YIJIepoxa npﬁ
cOOIIONeHA HeKOTOPHIX Mep MPeoCTOPOIKHOCTH Heouuoupam(; yaa-
BRJIOCH 34MOINATE KATSJAUTHICCKHA ¢ COXpaHeHHeM [BOHHOII c¢BA3M
(cM. cTp. 55). ‘

Ilocmenennoe sameujerte TaIIOreHa BOXO POIOM B NOAULAL02CHORPOUS-
600HbZ UMeeT IPeTAPATHBHO® BHAYEHMe IJA NOJYYeHWS TajioreHo-
mpomzpopukix tana RCHX,, xotopre, npasxa, aerxo HOAy4YaloTca u3
COOTBETCTBYIOIMX aJIbAErHAOB, €CIH NOCJeaHme NOCTymHw. Ilomy-
9eHye COeJMHeHUI! BTOr0 THNA MPAMEM TaJIOTEHAPOBAHUOM CTOMINOLH
B KOHIE METWJIBHOH TIDYNIE HE BCerJa HPOCTO, TAK KaK IIOJNydaio-
muecs NPOMeKyTOYHNe MPONYKTH He Jerxo yinasnugaiorcs. Ho peagy
TOr0, IO TPUTAJOTEHONIPOM3BOLHEIE JETKO MOCTYHHE, HAMIYYIIUM
Cn0co6OM NI0yYenusl IMIAJIOreHONPOMIEONHEX BO MHOTHX CIY9afX
ABNAeTCA 3aMCIIENMe OJHOrO aTOMA IJI0reHa HA BOXOPOX B COOTBET-
CTBYIOI[AX TPHIraJOreHONPOM3BOAHEX. JlyummM BOccraHoBmTeNIOM
ABIACTCA MHIOLAKOBUCTOKMCANH marpuit, Hampumep, 6pommcrsrit
meruiie, no N'aprmany u Jpenskepy («Cunreswr opranusecknx npemna-
paroB», c6opHnk 4, crp. 123), monyuaeTcs, B COOTBETCTBMU ¢ METONOM
Pytmama [88], myrem poccramosnemms 6pomodopma.

CopepmenHo aHAJOrMYHO MOKHO NOJYYATH MOTHUCTHY METWIIEH
m8 wogodopma mwo mpommcu Anamca m Mapseas («Cmutesst opranm-
"eCKUX mpemaparos», cGopmmk 1, crp. 222),. ‘

IloGounsre peakuHE OPH 3aMeHe ATOMA rATOTEHA HA BOJIOPON.
Bym u Be6ep [89] menasno cnosa o6paruan srmmanue wa ogsy no-
6ounylo peakuMio IPH KATANMTHUECKOM THAPMPOBAHAU FAIOTeHONPO-
m3poauHX. B o6mumx weprax oma ouenn moxoka Ha peaxmmio Bropna-
DurTEra ¥ HPOXOAMT MO CXEeMe

2RX + H,—R-R +2HX,

Vcnopus, Opu KOTOPHX 3T PEAKLUMA BHCTYIACT HA HOPBHI MIAHN
B jajKe HONYYaeT NOMUHMpYIOmiee 3HadYense, mOAPOGHO pazolpaHE!
B NATHPOBAHHON paGote. Bes manmmmeif 0CTOPOKHOCTH MOIKIO To-
BOPHTB O €e HPemapaTuBHOM 3Hadenmy. Ilpw npuMenennu Monexynap-
HOro BOJOPOJA BHXOJ NOPORYKTOR KOHAeHcAUWM HamMeHsmmit, On
nopaumaerca 10 80% (nudennma us Gpombensona), ecim B KagecTBe
ACTOYHMKA BOAOPOJIA NPWMeHseTcs THAPA3NH, KOTOPRIY paciemiiseTcs
Ha{IHaHKeM HA BOAOPOX M a30T WMJH OMMMaK, B 3aBHCAMOCTH OT ycio-
Buit. B aTHX ycnoBMAX melictByer aTomapmE BOomopoxn. Bo meskoM
¢lIyuae, cymecTBeHHO, 470, no Bymy [90], moskno moamuecreenHo u
0¢3 BeArMX MOGOYHKIX PEAKIMII 3aMECTUTE rajilOTeH Ha BOTOPON B ca-
MHIX Pa3/IMYHKIX IraJIOreHONPOU3BOJHLIX, M NOYTH TeMH K6 PearcHTaMum,

A
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HO B MHHX YCIOBHAX, MOJKHO OCYIMIECTBATH TAKYHr M€K0 HAYIIyI0
KOHIEHCATUIO. :
:  IlpmMeHeHHe 3TOr0 MeTONA K M- M sr-[ATAJIOreAGEH301aM IIDHBOXAT
K 00pa30BaHMIO Temeit TAKOM [IMHEL, KAaKadg X0 9TOr0 He HAGIIONa-
nack; HagpuMep, m3 wm-mEGpomGensona moiydaercA cefennfermT

CQ6H66‘
Yepes rpUAHRAPOBCKHAE COeAAHEHNSA

Cymemmannkie MarsEmiOPraHMYecKHe COCJHHEHHA PearHpyior ¢ BO-
o ¥ BEINEeCTRAMM, CONEPKAMMME THAPOKCHI 0 yPaBHEHHIO

R-MgX + R’-OH->RH + MgXOR'.

Jra peaknusd, Kaxk H3BECTHO, JIe)KAT B OCHOBE KOIMYECTBOHHOTO METOAA
ompefieleEAA THAPORCHILELX rpynm mo Uyraery u Ilepesmrunosy
(cm, 1, 3, orp. 86). Ho ma>xke B 9TOM IpOCTeNMeM cIyTae PEAKLNA He
BIOJTHE OJHO3HAYHA; IPH HPMMEeHEHAN MACHMANOAMETIIIA HAPAXY ¢ Me-
TAHOM IOTYIAIOTCA TAKsKE BHCIINE YIIeBOZOPoAEL, Bee e MOKHO Ii1ag-
KO moJTyuaTh HE3mue aandaTHIecKMe yriieBOLOPOIH M3 HX HORHUCTHX
piim GPOMECTHIX IIPOA3BONHEIX dYeped TI'PHHBAPOBCKEE COCIUHEHAS.

O6cT0ATeNRCTBOM, OTPAHMYMBAIOIMAM TPHMeHeHWE STOr0 MeToxa,
fApiIfeTcA HAJIMdAe HOGOUHHIX PeaxNuil B Ipolecce MPHCOTOBICHUS
PPUHLAPOBCKOTO CcOeTHHeHHs, u30ekaTh KOTOPHX HesoaMommHo [91],

B apoMaTuweckOoM pAAY PeaKOud IPUHBAPOBCKHX COeNMHEHMIt
¢ BeIecTBaMU, COMePARAIAMA TUAPOKCHI, IPUBOLAT IIIABHEIM 06Da3oM
K TOGOYHEIM OPOAYKTaM, 9YTO OOHADYKUBAETCA WACTO [OCAJHEIM
moABIeHmeM TAQEHWAA WIH COOTBETCTBYMMHUX €ro JPOHM3BOJHEIX.

Peaxnua ¢ aMMBAKOM, HePBMYHHMY W BTOPMYHHIMH aMUHAMIE IPO-
WICXOJ[AT COBePHIEHHO TaK e, KAk ¢ Bopol mnu co camprom. Io I'yGeny
[92], nywmnM MeTogOM mOIydYeHHA HACHKIIEHHRX YIVIEBOJOPONOB H3
PPAHBAPOBCKUX COeJHHEHMI ABIAETCA PCAKIUA MOCJHSIHAX ¢ XJIOPH-
CTHM aMMOHHUEM,

6) I'anoeen npu muooxpamnoii C—C-censu

Hanosennoe Boime B GOJBUIMHCTBe CIIYIAeB OTHOCHTCA TAIUKC H

K 3aMeIeHAI0 I'ajoTeHa, HAXOASINerocd B 0Je(UHOBHIX COeIMHEHMAX
- ipm HeHachmennoM C-atome. K coepmmenumaM »TOro THma, NOUTH
Ge3 HCHIIOWEHNsI, NPUXOMAT M3 HTHICHOBHX cOeJiMHennil depes jyura-
JIOreHONPOM3BONHEE C MOCAEHYIIUM OTHPIIIENNUCM TaJIOTeHOBOLOPO-
04 MM A3 ANEeTHIISHOBK X — IyTeM TPHCOe/IMHEHH A ['aJI0TeHa MITA TaJ10-
remosogopofa. Taxnv o6pasoM, B mepBOM cIyUae MOFOGHOE MpeBpalle-
HEe GRI0 OB MeTOnMYecKH JIMIIEHO CMBICIA, BO BTOPOM cJIydae Mejb o-
cTETaeTcA yAoOHee YacTHWUHEIM ruppupoBanmeM (cM. BHIIe, crp. 13)
ameTHseHOROTO cOeaWHeHMst, TeM He MeHee PeaKNUA HMeeT HEKOTOpoe
2HAUEHWe, TAK KAK ¢ 6 TOMOINLI0 MOKHO YCTAHOBHTH KOH{HMTYpPaLMIo
STH/IEHOBEIX CTEPEOM3OMEPOB; A 3TOr0 HY;KHO I'aJIOTeH, CBA3AHHELH ¢
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HeHACHIIEHAKM aTOMOM YIiI€pofia, 3a8MeHHTH Ha BOAOPOn Oe3 Hapyme-
HEA KOHQHrypanmm, i :

O0n9HO s 5TOro MOCTATOYHO MOREHcTBOBATH HWHKOBOH MENIBIO
Ha ¥Mcciie[[yeMOe BEIIECTBO B CIIMPTOBOM WJIH YKCYCHOKHCIIOM PacTBOpe.
Hanpumep, BoccravoBienne nogoGHmM ofpasom OOHMHOE P-GpOMEKO-
PEUHON KucAOTH ¢ T. i, 133° upu wumavemmm ¢ OGPATHEIM XOJIO-
IWIEHAKOM B a0cOJIIOTHOM coupTe OPABOAAT K OBHYIHON BEICOKO-
niapAuledics KOPHMYHON KHCJIOTe; TAK HA3HIBAeMan (3-6pOoMaIOROPAT-
Hag KuciaoTa ¢ T. wi. 159°, maoGopor, maer HUSKOIJIABKYI AJJIOKO-
PHUHYI0 KACIOTY C IOYTH KOJUYECTBEHHKIM BRIXOZOM.

3amemenna rajorcua 0c3 W3MeHeuds [BOMHOA CBI3HM MOKHO HO-
CTATHYTH HE TOJNBKO HUHKOBOM DOELIBI0, HO TAKKEe M @8MaJIbraMoil ajrio-
mMuaua no Bmeamnenycy (em. crp. 13). Cayuaercd, ogmaro, wro aTy
Peaxnmio MOKHO OPOBECTH TOJBKO ¢ OXHOBPEMEHHHKM THADPHPOBAHIEM
ABOMHON cBsI3M,

Ilpn KaTaIMTMYeCKOM EIPUPOBAHEN TAKME MHOINA COXPAHAKTCA
STHJICHOBEIE CBA3M, cM., HawpuMep, Pozeumyng u Ietme [93], ITaaus,
Mupesnrn 1 Paymep [94]. :

6) I'anocen npu Opyeux censax

Ilpaxruueckm He Gojpllee 3HAUCHHEe HMEET KATAIHTHUECKOE BOE-
CTAHOBJICHHE XJIODAHTHAAPUIOB KHCJIOT HO QIBAETHA0B, IIPOBEIcHHOE
Poseamynmom u Ifermre. OHM OpHMeHSIN DAMNARUR M OJIATHHY KaK
B KOJWIOWIHOM DacTBOpE, TAK W OCAMACHHEE Ha HocHTeaax [95].

Operns w Maitep [96] coobumnu o vHoBOM Habnlonenuu, crenad-
HOM IPH BOCCTANOBICHHH XJIOPAHTHIPWAOB ABYXOCUOBHEIX KUCJIOT.
Hpepnosennse PozenmysgoM u Ierme KATaNn3aTO PHKIS SI(Kl OKa-
BAJINCE JIMIIL 3aMEJANTE/SIMI THAPUPOBAHNA, HO OHM He HM3MEHAIOT CO-
OTHOIMEAWA KOJIMYeCTB OPONYKTOB peaknmu. B kKausecTse pacTeOpH-
TeJe# IPHMeHANMCH GeH30JI, TOJYOJ M TEeTPAJHH; KATAJIHM32TOpaMH
CIYKIWIH Taniaguit — cyxedar Gapua ¥ OcMuUil, OCAKICHHEINE Ha
yrie.

[lAa 3aMEHEI rajioTeHa BOJOPOHOM B WHMEAOXJIOpHIaxX ofmel

dopmynsr
R-CCl:NR' (rme R'— apma)

Bpayn n Pynmoand [97] paspaboramm o6menpuMeHEMELL MeTOH,
KOTODHI# COCTOMT B JeiicTBMM XJOpWja ABYXBaJleHTHOTo xpoma, Jlaa
OPArOTOBJIOHMA CYCHEH3MH XJODHAA ABYXBAJICHTHOIO XPOMA IPOMEIx
BAIOT CBE;KEMOJYYeHHEI! anerar OBYXBAJIEHTHOI'O XPOMa METHJIIOBBIM
COMPTOM T 3(PUPOM W B ¢JIyIae HOOGXOZUMOCTE COXPAHAIT B 9KCH-
KaToOpe, CHAYAJIA HAMOJIHEHHOM YIJICKHCIIOTON M 3aTeM SBaKyHPOBaH-
HOM. Auerar XpoMa cycneHampylor B 2—3 H. 9upHOM DPACTEODe
XJIOPHCTOrO BOLOPOAR, COMEPIRameM JBOHHOe IPOTUB PacCIUTAHHOTO
KOJNYecTBO XJIOPACTOro BOJOPOJa; HAOPUMep, Ha 55 2 ameTata 3aKuck
XPOM3, COXEPIKAMEr0o KPHCTAIM3aNUOHHYI0 BONY, HYKHO B3:ATh 19 8
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x70preTOro Bogopona B 250 ma cyxoro sdmpa. Uepes cycHeH3MIO mpu -

HepeMeIINBAHAN MPONYCKAIOT YIVIEKWMCIBIA ras, mpHYeM BHIIANaeT
TOHKMII, mouTH GecIBeTHEIA OcagoK XJopHaa Bakxmen xpoma. Tyna sxe
HPP[JII/IBHIOT IIO.TIOBP[HY PaccYATaHHOTO HA aneTaT 3aKHCH xpoma pacTBO-
pa mMmEgoxiopuaa B o¢mpe mam Gem3ose; OKpacka XJIOpHAA 3aKHCH
XpoMa u3MeHHAeTCH, N GONBIIAA 9acTh ero IPH PasMeNIMBaNN TepeXxo-
AAT B PAacTBOP, IPWIGM JRMIKOCTH, TpMHEMaeT kpacHhii nseT. Tocie
npubau3nrensuo 11, wac. npmamsalor pas6apienHyI0 CONAHYIO KH-
cIOTYy W, €CIM He XOTAT pHteinThs mMu{POBO OCHOBAHHE, OTTOHAIT
(ecm Hy»XHO B BaKyyMe) pacTBODHTeNb M aibgeruy, oGpasylomuiics
mo cxeMe

R-CH:N-R'4- H,0—-R.CHO -+ R'NH,.

OrrOcHTemBHO BHAenerns muPPOBHX OCHOBaHEN, KOTOpHe B GOIb-
IIAHCTBE CIYTA6B KAK TAKOBHE He IPEACTABIAIT HWKAKOLO HMHTE-
peca, ¢M. muTEpyeMylo paGoTy.

B ravectse mpuMepa peaknmmm npmeejeM mpoumces Hyma m Mop-
puca [98]. K cycmemsmm Xiopupa 3aKHCH XPOMa, IPUTOTOBJICHHOMN B
sjmpe B YKA3aHHOM BEIIIE KOJIHMYECTBe, NPHINBAIOT PACTBOp HMHM-
XJI0PHAQA, OPUTOTOBJICHHOrO CJAEHYIOmEM 0GpasoM:

K 21 2 o-ronywpuna B-moHuaueH yKcycHON KMCIOTH m06aBIsior
upe 0° 50 ma cyxoro Gemsoma u 13,6 2 maruxaopuctoro docdopa.
BeH3OJI OTrOHAIOT B BAKyyMe B TOKe a30Ta, A OCTaTdH JABR LI TAKVUM
me obpasom obpaGareiBaloT cyxuM Gemsoiom (mo 50 ma). Io-
Ay9a0InuiicA TeMHHH KOPAYHeBO-KPACHHI MMEOXJIOPAL PaCTBOPAIOT
B 30 M4 cyxoro sdupa m B arMocdepe 330TA HPHIMBAT IO KAIIAM
OpPH XOpOIIeM Pa3sMEMIMBAHNM K CYCHEH3WH XJAOPHA 3aKHCH XpoMa.
Tlocne 11/, gac. mepeMelnmBaHMA BCe MEPEXOXAT B PACTBOP, HpHIeM
PeaKIMOHHAA CcMech PAa30TPeBAETCA W OKPAIIUBAETCA B TeMHEIH IBOT.
PacrBop 4 pasa BcTpsAXMBAIOT ¢ BOAOHM, M 3(MP OTTOHAT B BaKy-
yMe B arMocdepe a30T8; TEMHOKOPHYHEBHIN MACIAHUCTHIN CHPO#l mpo-
mykr obpaGartearor 10-mpom. pacTeOpOM IMaBeneBOd KECIOTH W
OTFOHAIOT B arMocdepe YIVIERHMEIOrO rada ¢ BONAHHM mapoM. Bec-
lIBeTHHI?I AEeCTHI/TaT N3BJIEK3IT B(I)VIPOM U BREITHHRY BH(Jy'lUP[BaIOT HaT
cyandaTom maTpus B atMocepe asora. Iocme otronnm »dupa ocraerca
3,9 2 P-moHmIMEeHANmeTAIBNEINAA B BUNE ITOJBYKHOM CIErKA FHEIITO-
Baroft kmaKOcTH. Anpaermy kumaT WpE Temmeparypé Gamm 110°
mpe 107 ma ¢ wacTMYHEIM pa3NOEHHMEM; XAPAKTEPE3YOTICHA wepes
ceMIKap6azoH.

2. SBAMEIIEHUE EHCJIOPOTA BOTAOPONOM

@) 3ameuwgerue tudpPorCcUAOHOT TPYNNBL

IIpamoe 38MeINeHNe IEPOKCHIA BOJOPOOM HMEET IPenapaTHBHOR
B8HAYEHVE TONBKO B HEKOTOPHX OCOOBHHKX, BOPOYeM HE JIMIMEeHHHX
3HaueHms, cay4anax. [[jiA neppEUHHX ¥ BTOPUYHHX FUAPOKCIVIEHEX
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rpymn ynoGHee OGXOAHEI HyTh, B HepBOM ciIywae HOCTEIAIOT IEIR
B GOABMIMHCTRE CJIYYaeB Weped IaJOTeHONPOM3BOAHEE, BO BIOPOM -
9epe3 HeHACHINSHHEIE COCRMHEHMH, KOTODHe JIeFKO MHNONY4aloTes n3
BIOPHYHBIX CHMPTOB., TpPeTUYHEE IHODOKCHJIbHEE IPYHIH B o0meM
JIEFKO HEIOCPE/CTBEHHO 3AMemaloTes HA BOXOPOXK. :

Yacro moaydeHne raJOreHOTPOM3BOMHKX B TACTOM BHIE M3TTHIIHE,
4 WMEHHO B TeX CJydasX, KOTA2, KAK Op¥W OPUMEHEHAH WOJHCTOrO
BOZIOPOJI8, OXHOBPEMEHHO ¢ BaMeIfeHHEM MPOABIAETCA BOCCTAHABIH-
pamrmee jeiicTere. Tak KaK MOAMCTEI BOXOPOL NPHRESHJICHAT K TACTY
cEApHeMINEX BOCCTAHOBHTENOM, TO NOHATHO, YTO B HPHCYTCTBHE APY-
rax cunoco0HEX K BOCCTRHOBIEHMI IPynn Moryr HaGmopatecs pas-
awaane noGowHele peawumd, Y3 mpanTAUecKEmX cooGpaenmit Mu
OTHOCHMM 3Ty DEaKIMI0 K Pa3felly PeaxIuii mpAMOTO 3aMerqesHusd.

Katanutuueckoe 3aMelieH¥e TEAPOKCHIA BOAOPOKOM HOCTHIASTCH
HACTOJBKO TPYLHO, YT0 8TA PeAKUmA He HAXONHT IPaKTHISCKOTO npH-
MeHeHUs. '

IlpaMoe BococTaHOBIEHMEe AONHUCTHM
BOJKODPOROM

Yacro emecs mopmeroro Bojopopa u gocdopa B pabore ypoGaes,
weM IpEMeHeHne OJHOIG mojgueroro popopopxa. Ofpasylommitcsa HoJ
B 9T0M cily4ae B HPHCYTCTBYUEM BOAH mepesogmrcsa ouars 8 HJ. Mosmmo
HCXOAUTE Taisxe w3 docopa m HeSGOUBIIOO KONHYECTB& HONA, HPH-
9eM coOCTBEHHO BOCCTAHOBMTENH 00pasyercs ¢ momomsio docdopa.

XopomuM npmMepoM MABIAETCS BOCCTAHOBIIEHMe GPH3MIOBOM KH-
caorst (CyHy), COH-COOH B pudermrykcycnyl0 KACIOTY, OUNCAREOE
g «Cmur. opr. mpem.», ¢G. 1, crp. 206.

IlpamMmoe BoccTaHOBIEeHHEe BOJZOPOJOM
B MOMEeHT BHAEGINEeHNH

Comproserit ruppokenia. [Ipy IOMOME KHCIBX HIH IIEJIOTHRIX
CPefcTB, 06PasyIuINX BOAO PO B MOMEHT BHIIETeRHA, MOFKHO BOCCTAHO~
BATH PHAPOKCHIBNLIE IPYNOK, CTOSIIAE PAAOM ¢ HeHACKHTICHHEIMA WA
APOMATHYSCKMME cpAsaMm. llpmmepoM, He MMeIOmEM, BIPOYEM,
60JILIIOr0 HPeHaPaTHBHOIC B3HAYEHMH, CJHYIHKAT BOCCTAHOBIEHWE KO-
praHOrOe crmpra mo yriaespogopoxa mo Hirarecy nelicTeuem HarpEs
u compra [99]. Peaxnmuommas cMeck cOmep:XuWT rAaBHEM 00pasoM
npoumabersosl ¢ He0ONBIIUM  HOJIMYECTEOM  HPONEHHAOEH30J4
C.H;-CH : CH-CH,. ITpouunGensos He MOT HONYIUTHCH 03 PeHBIIPO~
muiosoro cmapra CoH,CH,CH,CH,OH, rar Kax nocjiefHuii 8 yeA0BH-

SX PEAKOAM OCTAETCA COBePINeHHO HemsMeHeHHEM. HymmHOBHE cumpt

{CH,), CH-C;H,-CH,OH upr npofossKATeNEHOM KUIAYSHAN ¢ NHH-
KOBOH HHABI0O NEPEXORAT B LHMOI.
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Ananormano AelicTBYIOT Ha MEAPOKCHIBHYI0 TPYNIY HaXONAMuEecsH.

TO COCeACTBY ¢ Helf KapGOHMJIBHEE IPYNIE TAK, aNeTONHH TAIA ‘GeH-
BOMHA MOKHO BOCCTAHOBUTH HUHKOM B CHMPTOBOH COJITHON KHCJIOTe
€ XOPOIIAM BHXOIOM JI0 Fe30KCHANeTONHOR WIIM HACHINEEHEX KeTOHOB,
- Hanpamep, mo Iro66e [100], sTumM MeTomom MoeT GHITH noJaydeH
desokcubensour, ogHAKO BTOT MPOZYKT JMydie OOAydYaTh W3 XJOPaH-
TEIPANA eHMITyKCycHON KECHOTH ¥ Gemszoma (oM. ctp. 424).

Ecnm Bmecto nunka mpuMennTs 01080 mim JABYXXJIOPHACTOE OJIOBO,
BOJIy98€TCA IAMKONEL, THAPO- MM M3OTHAPOGEH30MH,

Ocofast JerxocTh 2aMeIeHus TPEeTHIHEIX T POKCHILEKX TPYHI
BOZIOPONIOM B MOMEHT BHIeJIeHAA LPA IPHEMEHEHNM NUHKOBOW IIEUTL
MOKET HMETh IPeTapPATHBHOE 3HATCHNe B TeX CyYdadX, KOrJA OJHO-
BPOMOHIHO XOTAT COXPAHUTh HEHACHINEHHHE cpasH. Tax, Hampumep;
annaiood, (CH,),C : CH-CH,-CH,G(CH,)OH-CH : CH,, B xoropom
TPOTHYHEIN TARPOKCHT DPACIOJNOMKEH II0 COCEJICTBY C JIBOIIHOI CBA3BIO,
JK€ Lipl KUNAYCHHWE ¢ OEHKOBOW NEVIBI0 mepexommT B JMHAJIOOEH
(cm. 3emmmep [101]). ,

HBKOTOPHIX CJIyJadX HAJMYNC WIAA OTCYTCTBWE DTOH peaKImuu
IO3BOJIAET AAKe CAENATH 3AKIIUCHEE O XapaKTepe I'MiPOKCHIBLHOIM
IPYOOR, T.€. ABlsAercd OHA TPETHYHOM MIIM BTOpPUYHON (meperuHQiT);
cM. 3emmirep [101].

.Imgpoxcunsuan rpymma TPHAPHIKAPOHEOJIOB HOUTH BCerna MOMKET
OHITH 3aMemieHa BOAOPONOM LM KAMAYSHUM ¢ TAHKOM I TegAnO yi-

cycmoli kmciaoroi. Haypmannm ¢ corpypumamm [102] coobmaer, 4ro’

METOKCHIMPOBAHHEIS TPHPEHMIKADOHMHONK B UPUCYTCTBAM COJAHON
KHCJIOTEL  BOCCTAHABJMBAIOICA B TPHPOHUIMOTAHH [JaFKe TeILJEIM
CILMPTOM, IIPHYEM PEAKINS DT, KOHETHO, NOJIHKHA mpPOoitTH wepes oGpa-
3opanmme KapOumonmxmopupos. Tak, HMuugaun u Tapcuna-Banye
[103] nonyunnu tpudenmameran ms pacteopa 10 2 Tpnenmnxapbu-
Hosa B 100 w4 sTRIIOBOTO cHmpTa ¢ HoGaBkoi 100 M4 CepHOM KHCIIOTH,
Temmepatypy me mogummaror prime 70—80°; enran oxpacka xapGm-
HONCYNbPaTa GHCTPO Mcue3aeT, M mMOJ, KOHeI PacTBOP HArpPEBAIOT emie
J6TBEPTE waca Ha BOAAHOM Gawe. Ilpm oxmasxmenmm mmkpmerammso-
BHIBACTCA TPH(EHWIMETaH, ero OTCACKBAIOT, CYWAT K TmepexpuCTa-
AM3OBHBAIOT 13 GeMsona; T. wI. okoxo 92°, Jlna noJryyeHus 60IBIAX.
KOJIMIeCTB Ne/ec00GPAasHO BeCTH PeaKImio uepes TpEPeHMI X0 PMETAH,
- Cosepmenno aHajormamo BeRyT ceba ¢ramenmnn. Taw, no Baiiepy
[104], ma $ranodenona mpm kumsYeHmEm co menounio m OUITKOBO
ORIBI0 MOJIYYAeTeA TPUPeHUIMeTaH-0-KAPOOHOBAA KHCIOTA:

l/\l/CifoHS)' ’/\I/CH (CeH5)g
0 +H,-
AN cﬁg NN\
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Ilo @opuengepy [105], YARGTCH TaKKe BOCCTaHOBJIeHP[E(: ;::;;;
HOIO THAPOKCHIA, KAK ORUIO. MOKA3aHO IPeBpalieHMeM MHJ
B WHAON aMansbramoi#i HaTpHA.

Hgma THIPOKCHIBLHAA TPYIOA DAcHOJIOMEEA B Y- WIA 1?;1}1((;313‘
MeHNH K KapOOKCHIy W TAKHM 06pasoM BOCCTAHABIMBACTCA o8,
a He CBOGOJHAS OKCHKHCIIOT, aMAaIsraMa HATPHS B KUCIOM PacTB }; e
CIIYIKAT XOPOMIAM BOCCTaHOBHTeneM. Hampmmep, Baneponamouogpﬁ
BpamaeTcA TPH 3TOM B BAJNEPMAHOBYI KHCJIOTY, RanponamcmT
B KapoHoByW0. HaoGopoT, B MaxrTonax NOMHOKCHKAPGOHOBHKIX KII T
B 0COGEHHOCTH IIPUHAJJIEKAMAX K caxapaM, CHaJajga BOCCTAHABI

OOKCHIBHASA TPYHOA.

Bﬂeg;:ﬂ;f)aﬂpm nonnoucnnaggonosmx KACJOT OPA BOCCTAHOBJICHHH HX
HOIMCTEIM BOROPOMOM 9YacTO 06pa3syloT CHAYAJA JIAKTOHKI MOHOO}((‘,];[:
KHCJIOT KAPHOr0 pAma. Tax, M3 JAKTOHA TIIIOKOHOBOM KHCIOTH I -
JyuaeTes KAmpOJAKTOH M TONbKO HpA 0ojlee BRICOKON TeM]i[{ep;;gEu
B 3amasEHOM pr6K]e moiyuaerca KampoHOBad kHcaora (eM. Hm

: marn [106]).

: II{IJ;)G; ﬂomcy;[)enuvzn [MAPOKCAIBHON ¥ KapOOKCAILHON TPy 1: 12161;
meM Ge3pasimaHo, BXOTUT JI FTHAPOKCHI B YACTO amuaTHIecKy:

UNHKANIECKYI0 CHCTeMY. . .
an ﬁpu Hanmqin B Moneugne Hapsly ¢ MAAPORCIILEOH rpyulgzgaz;xz:
HOT'PYIIITHL TTOCJeRHAs 0GRYHO OCTACTCS HeN3MOHEHHOM; U3 Tl aamn-
HOBOII KHUCIOTH opo BOCCTAHOBJIEHNN WHOITUCTHIM BOIOPOIOM Yy
gaeTcA A&MHHOKAUIPOHOBAA KHCJIOTA.

@enonbmprf THAPORCHA. Pearmma pefxo mumeet upenap%;nin?ﬁ
3HaYeHue, HO BaKHA 1A BBIACHCHHSI CTp?eHHH ?emeCTBa. Bacﬁep
CTPAHEHHEH cIIOCOG COCTOUT B NEPE2OHKe ¢ ULHKOBOW NbLAbI noﬂHKOBg%
[107]. Iaa ero mpopejeHUA HJIM CMEIIMBAIOT BEIIGCTBO C I HHKORON
OFIBI0 U HOABEPTalT CyXOil IeperoHke, WM IPOTYCKAIT map
HIeCTBA Yepe3 Harperyld IUHKOBYIO IBUIE. N

(eHOJI, KPE3OJIEl, TANPOXUHOH, AUOKCHMQEHNT o T. u.nngl  oTox
NePeXORAT B COOTBETCTBYIOMNE YITICBOMOPOMEL. AJTHOKCUTPY o o
HO 0CTAIOTCA HeM3MeHeHEKIMM TPH NeperoHKe ¢ IHHKOBON IHITLI0. o,
AHN30JI IPH HePEroHKe ¢ MAHKOBOH HHUILIO HE Boccwana:Igl;::e:Hy_,
Ampmerais, KeTOHH u T. W. IPH 3THX YCIOBWAX IONBEPT

M W3MEHEHHAM.
60}{,};@;1 BOCCTAHOBIICHNs] (OHOJBEHX [MIPOKCHIBHLIX TPYII Eieﬁg-
mecTByeT crnenupuaecKnx MeTofoB. OYeHh CHIILHEIE Bocc:i;o;o e,
Kak TpexcepHHCTHE docdop, B GOMBPIMUHCTBC CAYIACE OKA
iicTBHE, . .

§ I?[{SI?I (I;[:o;nennn TUAPOKCUJBHBIX rpyuno B OJHOU BPON?TI;‘;G;I;OXﬁ
cEcTeMe HepPefKo yAAeTCH 3aMECTUTh HA BOJOPOX TOMBKO onug nmmon;
3ameuaTtesieH mpuMep ¢ HYPILyPHHOM, KOTOPHIE MpH nemfhonomennu
U JepAHO yKcycHo#t KHCIOTOM TepmeT THAPOKCHI quTOM -
W DepeXOAMT HPH OTOM B XMHE3APUH, & ¢ FMIPOCYIE
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M, DOBHEAMOMY, TVIABHHM 06DasoM ¢ I(eJOTHEIMA BOCCTAHOBATENAMHE,
mepexogdr B nypnypokcaHTuH (cM. Posemmrtmns [108]). B penxnx
CIYTasaX IPH CKOMJIGHMH AJKOKCHILHHKX PPy B OHOM AApPe VAAeTCH
3aMEHHATH BOAOPONOM [H3JKE aPOMATHIECKH CBS33HHHE AJIKOKCHIIHHER
TPYIIE.

6) Zameuenue HAPEOHUALNOIO KUCAOPOIT
IIpamMoe 3aMmemernne

Boccranosnenne mo Kaemyenceny *. Cmnoco6 cocromr B jeitcTBER
HA COefMHEHNA, cOflePsKamme KapOOHMI, BOJOPOXOM B MOMEHT BhIjIele-
upa. B 1o BpeMAa Kax mpu mpEMeHeHHHM MATKAX BOCCTAHOBHTEJEH H3
KETOHOB B PE3YJBTATe KOHAEHCAHWM MOTYT IIOJIYIMTHCS UHHAKOHH,
MOHOMOJICKYJIAPHOE BOCCTAHOBJCHME mpeobiiafaeT, HOBHAMMOMY, TeM
BHAYNTENLHEe, YeM BEINE TOTEHIMAJ BEjeldmeroca sogopona. Ilo
Kaemmenceny [109], ayame ncero fieficTBYeT CHCTeMa aMaJbraMupo-
BAHHNI{ LWHK — KOHOSHTDHMPOBAHHAS CONAHAA KHACIOTA, NIPHIEM
MCHONb3yeTes BEICOKOE MepPEeHAmpAKeHHe BOJOPOZA HA PTYTH.

Mosxuo npmMeHsITH KaK OOPE3KH JIMCTOBOIO IUHKA, TAK H TPaHYy-
JIAPOBAHHEIN OHHK; [JIsI aMAJIEraMAPOBAHMA HA HUX [eliCTBYIOT B Te-
deHme vaca [BOMHEIM KOJIWYeCTBOM S-IIPOIl. BOZHOTO PACTBEOPA CYJIeMH
7 3areM oOMEIBaiOT. [14 JHCTOBOro HMHKA MORHO . OTPAHUYATECH
¥ MeHbUINM BpeMeHeM. IHileMMeHnceH pexoMeHRyeT pasGaBIATh Kpem-
KyI0 coyauyio rucaory 1—2 wacramm popsl. Hast moctwsxenns Han6o-
Jiee TECHOTO CONPHMKOCHOBEHAS KOMHOHEHTOB PEKOMEHAYeTCHA CHIILHOG
mepeMemmeanme. IIo Mepe DacXofOBAHHA CONSHOM KMCIIOTH ee JO-
6aBnAT OTHENbHEIME TMopnuAaMH. Ecim peaxnma mpopopumrea B KB-
namett coisAHoR KMcHoTe, Jy4qlure Beero paGoTaTh B TpeXropdoi konbe
¢ O0DAaTHHM XOJIOAWJIBHMKOM, KAIeJbHON BOPOHKONH M MeINAJIKOM%
€ DPTYTHEIM 3aTROPOM. o

Ouens - rIafKO JOCTMTAeTCA BOCCTAHOBJIGHHe >KHPHOAPOMATHYE-
CKNX KOeTOHOB B COOTBETCTBYIOIHe yriiesonopoxnsi. Iomywaemure mpo-
AYKTH HO BCErNa JOCTATOYHO UWMCTHL, TAK KAK B YCIOBMAX OLETA pe-
axnua R.CO-R + 2H, -~ R-CH,R + H,0 um B Kakom caydae He AB-
naercsa egmucreennoii. Tak, Mtelimxond m Boandpam [110] mpn Boc-
craHoBjeHHH amerofeHOHa BMecTe ¢ STHAGEH30/I0M HAIIA TAK:Ke
cTEpon W Gollee BHICOKOMOJIEKYJISIPHEE YIIIEBONOPOIHL.

ITpr mpuMenennA HTOr0 Merona K GOJCE CIIOKHO IOCTPOGHHEIM MO-
.T,[eKyJIaM, eCTeCTBEHHO, Cﬂe]_[yeT CYHTATBECH ¢ MHOTOYHC/ICHHBIMA IO~
Gounsmm pearnmamu. Tak, B Gemzomme BoccTamaniIEBaercd He TOIb-
KO KapOOHMJ, HO WM THXPOKCAIbHAA TPYINAa, HPHYeM I0JIyvYaeTcA AM-
GeH3HUN; B 9TOM HET HHIETO Y/MBUTENLHOrO, TAK KAK GEH30MH BOCCTA-

* TlogpoGusiit 0G30p METONOB BOCCTAHODICHASA IO FJIOMMEHCeHY HOMEIIeH B
cBGopauxe «Oprammyeckne peakummy, 1, crp. 194—266, Hagaraanur, 1948, (H.C.)
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HABIHBAETCA [0 Ae30KcHOeH30MHA OOKHTHEIM TyTeM IMUHKOM ¢ COMAHON
KHCJIOTOI, .
IprcyrcTylommit OXHOBPeMEHHO (PEHONBHHHE TIHAPOKCHAT, Kak
" cnenye'r OJKMAAaTh, OCTaeTcsd HeWm3MeHeHHRM, TaK 4T0, Hampunmep,
M3 CAJIMIOUIOBOTO 2JIBJETHAR MOMKHO TVIBIKO- IOAYIATH O-KPe307l.
BaaronpnsaTtHoe nporexkarue upoliecea BoccTaHOBIeHHs mo Hirem-
MeHCeHy, BEPOSTHO, OOYCIHOBAMBAETCHA OGLICTPHIM IIPOXOKIACHHEM
Yepes cTajguio IHIPOKCHIBHONO COe[UHEHWS WIA TeM, 4Yr0 CIOEDT
me moaBiAeTcd B BHCOKAX xoumertpamuax. [lostoMy meno mmu He Ao-
XOIAT X0 OTINEMIEHWs BOME, WIM HOXOQAT A0 STOTO B O4YeHb HE3HA-

-gETeLHOM cTemeHH (cM. BHIIIE), 3a HTO IPEAINONOIKEeHNE FOBOPUT TO,

wro pm- m TpuapmaxapOmuoan (Gemarummpon, TtpudeHmiIKapbuHoI),
OIA HKOTOPEIX HEBO3MOJKHA BHYTPMMOJIKYJApHAS [eTHApPaTANud,
0cOBEHHO JIerKO BOCCTAHABIMBAIOTCA B YIVIEBOJOPOLH (CM. Bmme,
etp. 57).

O6nacTs DPUMEHEHUWA METOAQ OTPALMYHMBACTCA TEM, UTO MHOFHe
BeurecTBa 0."1360 pearupym'r BCJIe{cTBHE MX HBpaGTBOPHMOCTI{ B BOI-
HOUf COJIAHOM KECIOTE, 8 TAIGKE TEM, YTO HA MEPONHAN IJIAH BRICTYHAIOT
moGounsie peaxnmm. B »TEX clydadx meaecooGpasHO LOPUMEHATH
meron Huwmuepa-Boasga (cm. crp. 61).

B nocaepmee spema Mapruny [111] ymanocs mposecT: BoccTaHOB-
acune mo HKirleMMeHCOHY B HPHCYTICTBUH TOJIYOJIa, 9TOOH CEsIaTh 3Ty
PEAKINI0 BO3MOKHOM AyIA TPYAHO INIABAMKAXCA B IVIOX0 PACTBOPUMEIX
B COJISHOM KWCJIOTe BewlecTB., BHUIM BOCCTAHOBIIOHH ITIABHHIM 06pazom
3aMemIeHHHEe OeH3OMINPONMOHOBLE KHCIOTH B COOTBETCTBYIOUIAO
apMIMAcISHRE KMCJIOTH, TAK KAK DNOCHegHEe CIIYMKWJIA MCXOTHBIMI
BemECTBAaMU IJIfA CHHTE3a MHOTOANEPHHX yriesogopogos. Cymuocts
cmoco6a cocromt B ciexylomem: 100 2 muaroBOIl mepcru BeTpPAXMBa-
jqack B tedenne O MuH, ¢ 10 2 cymeMm, 9 M4 KONIENTPHPOBAHHOM
coaauol kueroTs 1 150 44 BOIEL; 3aTEM cMECh OTCACKHIBANIACH H K AMAJIb-
TaMEPOBAHHOMY IHMHKY H00aBIANOCH 79 s BOREl, 175 M4 KOHOEHTpH-
posauHcii cosranoii kucaors, 100 ma Tomyoma u 50 e coegurenns, conep-
RamEero RapGOHWI, MpeIHA3HAYEHHOTO JJIL BoccTanoBileHuA, UroOm
HOBHICHThE PACTBOPUMOCTE B BOJHOM ¢JjI0e, TPUOABIANOCH B 3aBH-
CHMOCTH OT OOCTOATeALCTE eme 3—5 Ma JIefSHOM VKCYCHOM KHUCIIOTHI,
I BcA CMeCh AOBORMIIACE IO CMVIBHOTO KUIEHUA ¢ OOPATHEIM XOJIONMIIb-
gnxom. Kasxawe 6 uac. Tpum paza moGamasuocy nmo 50 s coNAHOM KUC-
JoTH; B 06mIeM KAOAYeHNe myruock 24 waca, Taxum myreM 651H BOC-
CTAHOBJIEHH! ¢ Pe3YIALTATOM, HEM3MEHHO JTyWIAM, yeM 0e3 ToJIyola, Ha-
OpUMep, cienylomue coemunenua: B-GeH3OMIIPONMOHOBAA KHCIOTE,
M- 1 p-B-TONyRIATPONAOHOBAS KACHOTA, 1- m 2-B-HaPTounmponrogoBag
rueqora, beHsommuadranmy, B-madruaMerunikeToH w xp. Jna cpasHEe-
HHA TONYOJILHOTO crocoGa ¢ OOGKYMHMM cOyRAT clegylomme OuQpE:
B OHOM OIIEITe, IIPOBOAEHHOM cammM MaprmroM mo crapomy cliocoly,
ORI mocTArEYT BMXON 712—178%, Mo HOBOMY cmocO6y BEIXOX AOCTHL

90%.
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Boccranopiense B-Gen30MINPONHONOBOH KACIOTH [0 Y-(eHHI
macaasoii onmcano Kpomnsngeiiepon m Medepom [112], crapriit metox
npmaenen B Org. Syntheses, 15, 64,

B «Cngr. opr. npen.», ¢6. 2, ctp. 511 Mapras gaer ciegyiomue yrasas
H¥s1 J715 HOBHIIEHMSI BHXOAA HO TOXYOIBHOMY METOY: KAK OMACAHO BEI~
me, kanaTar 25—30vac. 50 2 f-GeH30MITPOTACHOROI KMCIOTH ¢ 70 M4
BOZH, 175 M4 KOHIEHTPUPOBAHHOH cONIAHOM KucioTH, 100 v ToLyoIa

u 120 2 amajibraMHpPOBAaHHOIO IWHKA ¢ TPeXKpaTHOU j06aBKON HO

o0 M4 KOHIEHTPHPOBAHHOM coiisiHOM KmciaoThl. [lo oxmammeHuu A0
KOMHATHOIl TeMmepaTypH PpasieiAlOT cJOM, pa30aBiuAlT BOXHBIA
710t 200 4.2 BOIH I H3BITERAIOT €r0 TPH Pa3a sPUPoOM, mo 75 M4 KarKNbIL
pas. O6vepnuendane 3)uPHOTOIYONbPHEE PACTBO PE MPOMEIBAIOT BOXOH,
CymaT XJIOPHCTHM KaJpIEeM O fjajee paboTaloT, KAK yKAa3aHO BHIIE.
Burxon y-ennsiMacaanoit KucoTh goctATaeT 38—41 2, 9T0 cocrapia-
er 83—909% or Teopmu.

" Bopouem, yme cam Huemmencen [113] saMeTHIT T npanmn;no
OLEHWJ ciydaitHO Bo3nMealowme sarpynsenss. OH Hamesn, 49710 W3
amerofeHoHa UpH melicTBUE M3GHTHOM COJNAHON KHCIOTH MOIKHO
ooayanTs 3tunbensoa ¢ BuxoaoM 809, oT TeOPHH, HO BCJIM KOJIMYECTRO
COJITHOM KUCIOTHL TAKOBO, 4TO OCBOGOEAAIIEOCS KOJHIECTBO BONO-
POofa HEeAOCTATOYHO [JIA IMOJIHOTO BOCCTAHOBJIEHUS, IIOJIy4YaeTcd IJIaB-
HEM 00pasoM cTHpOJI.

B Ka4YecTse OpuMepa BOCCTAHOBJICHMA aJl]Z[d)aTI’[qE}CKHX HeTOHOB
0 [IpefellbHHX YIVIEEOJZOPOAOB NPHUBOAMM HPOIMCE LIOJYICHHA H-ym
JeKAHA N3 METHI-H-HOHUIKETOHA @0 HneMMeHceHy

50 2 MeTun-H-HOHMIKeTOHA ¢ T, KAO. 224—226° wumaTar.c 06patr-
HEIM XONOJMILHHUKOM B Teuenue 24 gac. ¢ 300 2 amMambraMupoBaH+
rgoro nmHKa M 300 Ma cMecH PAaBHHX YacTeil KPEmKoM cOMAHON KACAOTHE
H BOAH, HPHWIeM B PEAKNHOHHYI0 ¢Mech HEOTHOKPATHO H0GAaBIAIE
Hepa3baBleHHYI0 COJIAHYM KACJIOTY Tak, 4YTOGH BHejieHne BO-

AOPOJA BCe BpeMsi OCTABAJIOCEH NOCTATOIHO OKWBIICHHBIM. 1lo oxnaskme-.

HHAW MAC/HAHUCTHIE cJIOW OTHeNAI0T OT BOJHOIO, IPOMBIBAIOT BONOH
m cymar. [Ipu pasronre mosyuator 40 2 v-yHperana ¢ T, kum. $93—195°,

IMopagox paGoTH HPH BOCCTAHOBIGHMHM MUPHOA POMATHYECKHX
KEeTOHOB COBEPImeHHO aHamorwded. Hampumep, w-mpommiGensos mo-
AYyIA0T caepyomumM myreM: 25 2 mponpodenoHa Harpesaiot ¢ 100 2
aMaJIbTAMAPOBAHHOTO IEHKA M CMeChI0 PABHEIX 1WACTeN KPemkoil co-
JAAHON KUCIIOTH H BOAK; CHYCTA O MHH. HAYMHAETCH SHEPrUYHAS pPe-
aKOuAd, NOCAe 4ero HarpeBaHMe ¢ NPMIHBAHMEM KOHIEHTPUPOBAHHOMN
COJIAHOM KMCJIOTHI Tpojorkalor eme 4 qaca. Tlocme mepepaborku mony-
gaior 20 2 wK-uponmaGensosa, wrEmAmero - mpexenax 155—160°,
r. e. 90% oT Teopmm. a

IonmTen waTagurmdeckoro ruppuposauma C = O-rpymus fio
METHJIEHOBOM HO CHX HOP HUKOTHR He NPOXOFHIH FKOCTATOYHO TIIAAKO.
Mosxuo ymomanryTs o Heckonpkax HaGmonenuax [lakxennoppa [114];
B ocJiefiiee BpeMa pPaboTaBmero ¢ mIATHHOBHM KATAIH3aTOPOM; Ba~

3AMEINEHHE 61

MOUATONbHO, WTO HOCHeAHHNA aKTHBHeE B KHCAOM DBCTBOpe, 4eM B
WEeJOTHOM,

TorKoM3MeTsYeHHKA DIATHHAPOBAHHKIY AKTHBHKA Yrojih BHO-
CAT B BONHHI WIM COWPTOBHIY PacTBOpP THAPHPYEMOTO KEeTOHA,
coepIKAMMAi IJIATAHOXJIO PHCTOBOOPOREYI0 KHCHOTY. lIpm BeTpaxm-
BAHHH C BOAOPOAOM INIATHHOXJIOPHCTOBOAOPOJHAS KACIOTA B TeYeHHe
HECHOJBLEAX MHUHYT BOCCTAHABINBAGTCH. BEIXOIH yrileBOXOPOMIOB IMOKA
Bee eme Hepocraroansl. Hampmmep, 10. 2 mEmiIorekcamoHa rappapo-
BaJIECcEL B 6-TIpol. BOAHOI codsHo KmcnoTe ¢ 0,5 ¢ mmaTHnEpoBaHHOTO
yraa w4 M4 PacTsopa LIATHHOXIOPACTOBOAOPONHOM KMEJIOTH, C€O-
gepszawmero 0,05 2 Pt, Ilo merewemum 3 9ac. morsomeHme BOgoOPOJA
COBEPILEHHO IpeKpaTmiocs, [lo6aBra KAK CONAHON KMCIOTH, TR M
HOBHX NOPIWii IIATMHOXJIOPHCTIOBONOPOTHON KHCIIOTH He BHIBHIBAJA
mrraroro addexra, M3 pearnmoHHONH cMecH GRIIO BHOeEJeHO 2 2 NHK-
sorerxcana B 6 2 murmorexcanona. CooTHONIEHHUS TPH TAAPVPOBAHAK
IAKJIONEHTAHOHS AHAJIOTAYHEL,

JaMemenme Hepes3 NPOMENKYTOYHHSO
HPOXZYKTH

BocceTanoBIeHES cOeEHORNIE, conepamux kapOommi, o Krxne-
py-Boasdy (cm. mpumewanme 3, crp. 597). Meronx saxunouaerca B we-
peBOJe COGIMHEHN, COMOPHAMUX KAPGOHMT, B TEAPAZOHH WIH CEMH-
Kap0a30HH, KOTOpHE B MOAXOAAUIMX YGIOBHAX pacuafalorcA 110 CcXe-
me R,:C:N-NH,-R,:CH, + N,. Bomed [115] cooBmaer
caenylomue [aHHEE: TAAPA30H HATPEBAIOT ¢ 7-IPOI. PpPaCTBOPOM
DTUJIATA HATPUSI B BanagHHOM TpyGre wpubamanrensHO o 150° B Teve-
ane 6—8wuac. IIpr sT0M HaO CUXTATHCA €O 3HATUTEITHHEM HOBLIIEHASM
JaBJIeHNsT B DPe3yJaLTaTe BEEIeHNS CBOCOAHOIO Aa30Ta.

H. Hmsuep [116] sMecto pacTsopa 5TH/IATA IMPUMEHII TBE DAL
'GJIHPIﬁ KaJan. Hp()uecc B 3TOM CJjiy49ae COCTOMT B HPOCTOM HaI‘peBaHVlH
THAPA30HA ¢ MBMEJNLUCIIIEM eKHM KAIIM, HPFMEM BCIeLCTBHe HE3HA-
guTeJBHON JeTyd9ectTy rHAPAa30HOR 4ACTO MOKHO PaboTaTh M ¢ Hezana-
AHHEIMUE COCY/aMM.

Mrayamarep [117] na6mogan copepoieHHO aHAIOTHIHYIO peaxnmo
-¢BODOTHOTO KOeTOHA NpH HarpeBaHmm ¢ rugpasubHoM. W3 2 2 Genso-
PeroHa n 5 ¢ ruapasuaa ol noxywwi npn 200° nudernaMeTan ¢ Teope-
TAYECKUM BHIXOXOM.

Méutepr [118] mamesn, 4ro BHrogHEe TPY HEKOTOPHX ch‘IOBHHX
MCXOOATE He M3 THPa30HOB, A U3 CeMHKAap6a30HOB, IPWIeM, BIPOYLM,
mo mucimio Boasda, B mavecTBe MPOMEKYTOYHHIX IPOAYKTOB HOIY-
watored rujpasonsl. [Horupmmomy, Gespasamano, paGorars am ¢ THI-
pPasoHAMH HIW ¢ ceMuKap6Gazomamm. Bompoc pemmaerca TeM, KAKO@
U3 TUX MPOM3BOMHEX COeUHEHIs, CONEPKAMEro KapboHmT, ynoGHee
OO/TyuaeTes M MOsKeT OKITH Jierde OYMIIEHO,
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Metox Humuepa-Boasda, Taxum 06pasoM, OKABEEBAETCA (HOpMank-
HO MoOOHEM cuocoly BoccTaHOBIeHUsT HieMMencema, HO B CJIOIKHEEX
CAYNaAX NPeHCTARIACT BHAUHTEALHOE IPEMMYLIECTBO, TAK KAK BOC-
CTAHABINBAIOWEE JEUCTBAE OTPAHMIMBACTCH MCHIIOUATEJIHHO KapOo-
HUALEON rpynnoit. Bnepsric oToT MeTof ORI mpuMenen, MOBAAAMOMY,
Kuoppom n T'eccom [119] B xumum nuppona, & AMeRHO Ji1A mepeBoia
2,4-auMeTIII-3-aueTHIINMPPOJIA B AUMOTIISTHANMppoi: 13,7 2 mgume-
THNIANETIINAPPOTIa KHIATWINCE B TedeHne 8 yac. ¢ 06PATHEIM X010+
AMILHAKOM ¢ O 2 rmgpasmHrmppara. Llpopyer pactsoper B sgupe,
| PAacTBOpP BHICYIIeH cyiibaTtoM Harpua. OcTapummiicsa mociie OTTOHKH
dupa cupom 3aTBepAesT IO HCTeUEHHAM HecKoJskWX aHeit, Ilocne
TmepeKPHCTANIMBANNE M3 COMPTA rUAPa3on miasmica upu 178—179°.
Ilopnum rappasona mo 2,5 2 3amanpanuck B atMocfepe a30Ta ¢ pacTBo-
pom 2 2 narpua B 25 M4 abCONIOTHOTO COHMPTA, M cMECh HArPeBailach
14 wac. mo 150—160°. Ilo oxmampmenmm comep:kuMoe TPYOOK,
3aM0JIHEHHOE KPUCTAJIaME, pas3fasiaiocs BOXOE M BCIGACTBYE
4yBCTRHTEILHOCTH IPOMBBOAHHX HUPPOJA HEPErOHANOCh ¢ BONHHEIM
mapoM B TOKe BOmOpona. JMMerTwiasTANNMPPOA BHCMIUBAJICH M3 He-
cTHaaTa cyibpaToM aMMOHUA, WeUePUBBAalOMe M3BIERAJCH dPupoM,
SPUpHNIT PACTBOD ANA YAAIEHWA COMPTA BCTPAXHBANCA ¢ BOXOK
W BHCYIIMBAJCA CYIh(arToM.

- Ilo pmammum IMmmortm [120], gns BHpenerus reMommppona sPup
9aCTHYHO OTrOHAJNCA B BAKyyMe Ha Temloparoil Boasanol Game. Caiib-
HO KOHUEHTPUPOBAHHHI SQUDHHI PACTBOP HUPPOJIA MWPUKANEIBAIICA
B RAKYYME M3 KANeJBHON BOPOHKH ¢ BHTAHYTOM B Kammmuidp TpyOrol
B KOJNOOUKY Ui DA3rOHKH TakuM 06Gpa3zoM, 4TOGH IPH yMepPeHHOM
HATPEBAHMM A HMMEWOIEMcA BAKyyMe 3QMD IpU TPAKANHBABME HeMeJl-
JIOHHO Hemapsuica. 2,4 JuMeTuin-3-3THANMPPON HOCHe OKOHUYATETbHON
pa3roHKM B BaKyyMe ORI mojiydeH B BHje GecuperHoil xummocrH,
gunsmeit npa 96—104° mpm 11 mm.

Oco0eHHO HIOROTBOPHEIM OKazaica Meton  Bouasda-Kumxuepa
B papy crepmuos. Hapagy ¢ rtarske HeOZHOKDPATHO OPUMeHABIIMMCA
MetomoM HiemmeHcena meron Boasnda-Kmuxnepa curpasn B sroi 06-
sacTn GOJBIIYI poib. IIpHBOANM HECKOJHKO NPMMEPOB €r0 mpAMeHe-
HAA,

[na npespamenma xollecTeHOHa B HceBOXONecteH, 1Mo JleTrpe
[421], 1,5 2 cemurapbasona xollecTeHoHa Harpesator B Tedenme 10 uac.
B samaaHHO# TpyOre npu 200° ¢ pacropom 1,5 ¢ Hatpus B 15 ma aGeo-
miornoro crupra. Ilo oxmaskgenun copxepsmumoe TpyGEA BRMHBAIOT
BOJIO#, W3BIEKAIOT onpoM, BPUPHEI PACTBOP NPOMHIBAIT BOUOH, cy-
mar, u 8¢up orromaior. Ocrartox pacrsopsior B 200 M4 Kunamero
enuprta H HobaBaaor pacteop 1 ¢ murmrommma B 100 ma 90-mpox.
cnupTa, IpPUYEM YUAIARTCH NONYYHBLIKMECH B KadecTBe mOGOYHEIX
IIPOLYKTOB XOJecTepuH m xonecramod. Dmpprpar ymapueawor B Ba-
K}yMe TOcyXa, OCTATOK PACTBOPHAIOT B s(upe, ¥ 3GUP CHOBA OTrOHAIOT.
Ilocne mo6apneHMA METHIOBOro CHMPTA BHKPUCTANIH3OBHBAGTCH
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npoAykT ¢ T. mi. 62—67°. Ilomyuyenwe wmcTOr0 HHEUBUNYATHLHOTO
IceBAOXOJIecTeRa MOJIHOCTHIO HE YAAJIOCH; OH ORI BHJENEH W3 cMecH
5 BuAe an6pommxa. O HOJYYEHMN CIHPTOB B KAa4ecTBe MOOOYHEIX IIPO-
nyrTos peaxnuu Bouasda-HKwmmepa cu. tarme Eirsennop u Ilonencre
[122]. .

Ilo Kyxy u T'asasymy [123], 0,4 2 12-reToHOpX0TAHOBOW KUCIOTEE
B 10 w4 cimpTa HarpeealoT B TedeHHe 3 9ac. ¢ KOHIEHTPHPOBAHHEIM
poaEM pacTeopoM 0,4 2 cossHOKUCcHOro ceMukapGasupa u 0,4 ¢ ame-
Tara maTpuA. Brjenusminiica ceMmrap0asoH meperpUCTAIIM30BH-
paror w3 cmupra (nnaswrea mpu 235°). 0,4 e cemumapGasoma um 0,4 ¢
marpus B 6 M4 cOUpTa HarpesaloT 3 Waca B 3amadHHON TpPyOKe IpH
170—175°. Ilo oxmakaeHun 1 pa3GapieHUy BOXOH OTHEIAIOT TPYHHO
PAcTRODAMYIO B BOAe HATPOBYIO COJIb HOPXOJIAHOBOM KHUCIOTH, CycUeH-
AEPYIOT ee B 9PHpe U pazsaralorT pas30aBlCHHOM COJNAHON KHCIOTOM.
Ilocae orrofiku aupa ¢cBOOOMHYIO KMCIOTY IePeKPHMCTAIINZ0OBHBAIT
w3 jepaHol ykcycHoif kucaote. T, mir, oromo 176—1476,5°.

6) Bameuwenue %UCAOPOIG 6 KAPOOUCUALHOU U KAPOOKCAAKUANLHOU
tpynnax

IIpamoe BoccTaHOBIIeHRe KapbOKCHIa IO METHILHON IPYIIE Panee
6CYIIECTRIANOCH HOYTH MCKITIYATEIHHO HOANCTHIM BOJIO POJIOM ¥ Kpac-
ubeiM Gocpopom. M3 maasMUTHHOBOM KHCJAOTH HOCJIE MHOTOKPATHOTO
narpesanua opu 210—240° ¢ 3—4 wacTamu HogMCTOrO BOJOPOAA M Kpac-
HEM PocdopoM, KOTOPHIN HECHOJLKO Pa3 3aMeHAEeTcA HAHORO, HOJYy-
waeTcA B KOHEYHOM HMtTore rexcajexad., Cnocof mpuMeHMM K KHPHEIM
HUCAOTAM H THAPOAPOMATHYECKUM KAapOOHOBHM Kuclotam. B apoma-
THYECKOM psijly HeoOXOXMMOCTh TAKOI0 BOCCTAHOBJIEHHs BCTDEYaeTCHA
PopKo, Tak Kak ymobnee mrTH OGXOZHEIMM HyTAMH. 3a4acTylo 3Jlech
6mBaeT JAOCTATOYHHM IpPUMeHeHMe (ojiee MATKHX BOCCTAHOBHMTEJICH;
TaK, TepefTasyiepasg KMeJOTA B COUPTOBOM pacTBOpPe IHUHKOBOH
UHABI0 W COJIAHOIN KWCJAOTOM 9YACTHYHO BOCCTAHABIMBAETCA B TOJIyH-
AOBYI0O KHCJOTy, W3 HMKOJIMHOBOM KUCHOTH ¢ IMHKOM A YKCYCHOHR
KUCJHOTOM HOJIyYaeTcA o-NMAKOJMH. B mociiefHee BpeMA yAJoOCh
PasHLIMH TPMEMAMH KG/MALUMUYECKU BOCCTAHOBHTH KapOOKCHIBHYIO
rpyuny po Metwmia. MojxHO HCXOAUTE KAK M3 CBOGOJHEIX KHCJOT,
TaK U H3 WX METHJIOBHIX M HTUIOBWX 3PHDOB.

Ilonyuenue yraesogopofoB M COWPTOR M3 KAPGOHOBEIX KHCIOT
WM UX 3QWPOR I'MiPNPOBAHNEM IOJ AaBieHHeM HAIIO JOCTYN B JIa-
60opaTopHYIO MPAKTUKY BHEPBEE JHIIL B HOCJIEeTHHAE TOJH, ¢ TeX Mop-
KaK CTaji M3BecTeH Ipolecc, MOROOGHEI y/Ke HABHO IPHMEHABIICMYCH
B Texuuke, llpayr, enk n Mruxmopn [124] coo6mman, yto u3 xu--
poB HnH 9QUPOB KUPHBIX KUCJIOT ¢ ONHOATOMHBIMA CIIMPTAMH, 3 TAKKe
73 ¢BOGOMHEIX KHcJI0T IIPH TeMmepaTypax oT 300 o 400° u m36mTOTHOM
pasaennn oxojio 200 ema OpH mpHMeHeIlMy HANJIEKANMX KATAJIN3a-
TOPORB ICJYIAI0TCA B 3aBMCHMOCTH OT YCJIOBHN napa@mHB MIH IepBAd-
HHLE CIMPTH JXMpHOrO PAJAa ¢ XopomuMm perixogamm., Bekope mocre
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sroro Mmumpr [125] yxazan, uro s1m peaxnum ypaorca Tarske m Ges
TPUMCHeHHA MABIEHHHA, €CAH PACIOJAralor. JOCTATOIHO AKTUBHEIME

KATAJIU3ATOPaAMH. : .
Ilmmar maeT fBa IpUMEPa: HOMydeHHe OKTATEMAIOBOTO coupTa H3
STUIIOBOr0 9PHpa ONEHMHORON KWCIOTH M OKTAJEKAHIUOIA M3 KACTO-
POBOTO Macia, HPHIEM B KaYecTBe mOGOYHOro IPORYKTA IIOTYYaeTcs
orrtamenwioBut cmupr. lloaxyuenme ne-

Jpup 06XoaEMOro IJIA 9TOM Nellm MEmHOXpO--

areurosoll
jlz —TN Kucnome! MUTHOTIO REITHJIHB&TOpa ocymecmnﬂema

' crexyomuM o0pazom:
483 2 TpexmogHOI A30THOKMCION Me-

I
ga pacteopaor B 1500 wmz mogH m
Jo0ARIAIOT B TOpHAYeM COCTOAHHM pac-
"\ (] teop 304 2 XPOMOBOKHCIOrO AaMMOHHS

B 2 4 sopu. Brmasiryno xpoMoBokHCIyIo
MCMIb © XOPONIO HPOMEIBAIOT, CYyWNIAT K
TOHKO Hm3MgabialoT. B pesymprate mua-
amza pacreopa 45 e 100-mpom. Mypass-
uio# mmenotet um 100 2 30—35-mpom.
pacTBopa skmEKoro crekna B 500 ma Bo-
AE O YYAIOT KOJVIOMKHELR PACcTBOP KpeM-
mesoil kucaoTu. 130 2 cyxoili XpoMoBo-

Kamamuzamop

J \V/

5TOTO PACTROPA, NOJIYUCHHYIO CMeCh pas-
Lp Ma3HBAT (PACHPenesAT) Ha IIOBEPX-
X npusmmuKy HOCTH MANEHBKMX CTEKIAHHHX KOJel B
Puc. 2. Ipubop min xa- ﬁmeme 1% m cymar ma sopamoil Hame,
TaamTEYeCcKOT0 Tmapupopa- |LPUCOTOBIICHHAS TAKMM 05Pa3oM KOHTAKT-
HER 2(HEpOE. HAA Macca BHOCHUTCH B PEAKIHOHHO® IIPO-
CTPAHCTBO BIEKTpHYecKH 00orpeBaeMoi
mean (pue, 2), KATAJIH3ATOP BOCCTALABIMBAIT B TOKe BOROPOAA
npu temmeparype oxoio 300° mo xpommra MepmM; mociie 9TOrO B
TOKe BOfoposa upm temmeparype ot 250 go 280° mo KamsaM, mpu-
JMHBAXOT STHIOBHIN 5¢up onemHosoit wmeaorsl. IIpOXYKT pearmmm
co0UpawT B X0pomo oXJasEAaeMEe mpueMHEKH. CHPOIl IPOLYHT
cocrout Ha 80—909, w3 oKTANENWIOBOTO COHPTA, KOTOPHIL MOIKHO
OUHCTHTE (PaKIHEOHHON pAasrOHKOH WM NepeKpHcTAIIA3anmell,

Tpayr ¢ corpynsuxaMu paGoTajil WacTHI0 B ABTOKIARE C Iepe-

MemUBANMEM €MKOCTHIO HA 4 £, a 9acThI0 IIpM gasiienmm Gollec deM
100 amm B cTaneREX G0MOAaX WIH B ABTOKIABAX BEICOKOTO IABJICHUASN
¢ BCTPAXHBAHHUEM, HPHIEM TEMIEePATYPa& ONpeacialack OPU IOMOIN
‘TepModileMerTa. W3 MHOTOUMEIIEHHRIX TPUMEPOB MOMKHO ONWCATH
OOJIyIeHHe TORENUIOBOIO CHMPTA M3 METHJIOBOro 3PHpa J1aypHHOBOI
kHca0TH, OTHOCHTENTRHO IPUMEHABMIETOCH KATAIM3aTopa coobmaeTca
“FOJIBKO, W10 OH HMOJydaeTcd jelicTemeM B3OHTEKA GUXpOMATAa HATPHA
Ha 2 wacTH OKHCHM UUHKA @ 1 wacTh OKWCH Megd.

xucaoit Menu pasmemumsalor ¢ 300 wma
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Cmecs 40 2 MeTmiIoBOTO 3(HPa J1aypHHOBOJ KACIOTH ¢ 4 ¢ BOGCTA-
mopaenroro upy 400° kaTaaE3aTOpa UAHK—XPOMAT MOIM HArPeBAIACH
¢ BOJlopotom, nmepmM 146 amu napaenna; Mexgy 300 u 325° nasme-
HAe CcHAYAJIAa OORHANOCH A0 291 amam ® 3areM ymajao Jo 273 amu,
oocjie YyerQ oOcCTajloch IOCTOAHHBIM, HPOIIOJI?KHTGJILHOCTB pearoun
cocrasmia 16 muH. IIpogyKT peaknum mogeeprcA OMEIICHMIO M GhIn
OTHeJien OT HeM3MeBeHHOro Mermiosoro sgmpa. Ilomywemo 10,5 e
YACTOrO [OZEIUJIOBOTO CcHUPTA ¢ T. mi. 21—22°, v

TF'uppuposamme nox paBmeHHmEM EKacmopoeoco macad mo IImuary
HpOBefieEe ¢ KOGANBTOBAIM HATA/H3ATUPOM, KOTOPHIA GHJI NOdydeH
BOCCTAHOBJICHICM OCHOBHOIO YIIIOKMCIIOTO KOOQJIBTA UPH TeMmeparype
ot 320 mo 350°.

200 e racroposoro macaa 6supE cMemask ¢ 10 2 koHTaKTa, M CcMech
BOCCTAHARBIMBAIACE BOLOPOAOM BO Bpamamoomelica Gombe eMEOCTBIO
1 2 mpu 220° u 200 amsm go Tex nop, HOKA He HPEKPATHIOCH HOIJIO-
weHne Bogopona. BecuperHEl mpoaykr peaxmuu Obii 0TPHIBTPOBAH

OT karanusaropa n pasornan. Ilonyueno, cawrasg HcXOOHEIN MaTepHal

cocroamnym u3 neneit Cyg, 17 % oxragenmmroporo cumpra ¢ t. kum, 210°
npu 15 mxu u 759, oxragexaHamona ¢ 1. Kum. 223° mpum 9 mm.

I[Jlﬂ HOJy4eHUsA NOJeKAHA W3 ¢Bo60HO J1aypUHOBOW KWCJIOTHI
Mipayr npnMeHUI MegHOKH3eJETYDPOBHIT KATAIIW3ATOD, CONEp;KAINEi
20 9 meam B BEUme OCHOBHOIO KapGomara,

Cuecs 40 2 naypurOBOI KMCIOTH U 4 ¢ KATaJM3aTOPA HArpepalach
¢ BOAOPOJAOM B BCTpsIXUBalOWweMes aproxiaase mnpu 13 amau. Horpa
teMmmeparypa mogasmack no 300°, nasmenne pocrarao 273 ama, yma-
a0 10 243 amm B TeueHMe caeayomux 4 MuH. 1 3areM mpr 390° omaAre
mogHAnoch no 271 amws. Oout ORI 3axOEYeH mo meredeHdmu 60 mun,
Crpoit mpogykT kumea B mpeaenax ot 95 mo 125° mpm 16 mu, u mocie
peRTHQUKANMM W3 Hero moiaydeHO 22 ¢ mopmewama ¢ 1. xmm. 98—101°
apu 17 mxu.

O EKATAJWTHIeCKOM BOCCTAHOBJIEGHMM KAPOOKCHJILHON rpymmel
cm, tarcxe Hopmamm [126] [cm. npumewawme 4, ctp. 6001

8. 3BAMEHMIEHUE BOJOPOTOM TPEXBAJIEHTHOTO A30TA

a) A MUNOLPYNNLL

3aMemenne AMHHOTDYNIE BOMOPOAOM yhaeTcd TOYTH MCKILIOYH-
TellbHO dUepe3 NHAa3oRMeshe coepuuenusa (cM. etp. 120). Ilpocreitmmit
cHoco6 3aKII0UAETCS B KANAYCHHAM COVPTOBHIX DACTBOPOB MA30HMe-
BEX coqeit, Ho 910 He BIHOJIHe TPOCTaA POAKINA, TAK KAK OHA IPABOIHAT
cropee K mosryaenwmio afiupos enosos. (Cu. o6 srom Iamu m Pegenmen
[127].) TlosTOMYy BHXOIH 9ac¢TO COBEPLUIGHHO HEYAOBJIETBOPUTEILHEL!
tar, 9. Onmep monyumst TprdeHnIKaPOMHEOI U3 rr-POBAHAIUHA B KO-
smgecTBe TOABKO 99, OT Teopmm. Ha cooTHOINEHMs, B KOTOPHX MOJy-
YAK0Tes YrTeBOjI0 POAH X 3QUPH PeHOJOB, BIAMAIOT CIeLYOMHAS YCI0BHs:
HESIIHEG CHUPTH, ¥ UPEKIe BCer0 MHOrOATOMHEE, GIarOHpHATCTBYIOT

® K. Beitranq, 4, 2
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BEICHIEEG — 06pa3oBaHUI0 YIJICBOXOPOMOB.
‘Hampumep,” m3 - xjopucTOro (PEHHIAMABOHUA ¢ METHJIOBEIM  CIHp-

“TOM TOJXY9aeTcsA TOJBKO 8HHM30J, € STAJIOBRIM CIAPTOM IOJly9aeTcs

-muoro- ¢ewerona m HeGOJNEBIIOE KOIWdecTBO Genzona, ¢ GEH3MIOBEIM
cOApPTOM ~— MEOrO. 6eH30J1a ¢ 09eHb HeGOIBINNM KOANIecTBOM GeH3HM-
‘¢pemmioporo sdumpa.

‘W3 samectmTesell B GeH30IBHOM KOJBIE 0GPA30OBAHMIO . YIJIEBOXO-
'pomoB GIArOMPHEATETBYIOT TAK HA3KBAGMEE OTPHENATEJLHEE TPYIIH

| TaJIoTeHH. XJI0pHCTHIE TprOpoMPeHMIANABOHUMA asKe ¢ OYeHb Pa3-

BECHHHM CIHPTOM [AeT MOYTH HMCKIIOUATENLHO. TpHOpomOeHsod m
TOJIBKO ¢idegnt TpaGpoMdenosa. PapHrM o6pasoM M3 HETPOHPOU3BOR-
HEIX JWA30COeQUHEHUA HONYYAIOTCSA ¢ OYEHb XOPOIIMMHA BREIXOIAME
HATPONPOM3BOZHEEG YIIEBOJOPOIOB,

‘B rex cayuasx, Korga MeTox He OPWBOXAT K IeJH HPOCTHIMHA I PH-
eMaMH BCJe[CTBHE YPe3MepHOr0 00pasoBaHuA BYUPOB, HHOTHA yAAeT-
€A HAOPABHUTE TPONECC B YKEJAEMOM HAIDABJCHNM LPAMEHEHUWEM BOC-
cranopyTeneit, [la 5TOro mpesxue BCELP MOAXORUT XJIOPHCTOE ONOBO,
OpEMeHAeMOoe B M3ORITKe, W 4acTo, eIle JIydYie, INeJIOYHO# pacTBOp
STAHHHUTA,  KOTO PHIZ uo6an;r1mo'r K TNOAIEIONCHHOMY €KUM HATPOM
maazoAmeromy pacreopy. IlosmpgmMomy, BaMelmenne IPOXOMT HO
YPABHOHTIO

Cyl,-NH-NH, + CH,N, - OH — 2C,H, + 2N, + H,0

9epes o6pasosanne feranruapasnuon, He ynusuTeInHO, 9TO BOJIOICTBAS
$TOTO ‘B KauecTBe NOGOYHHIX NMPOMYKTOB HAXONAT rIABHHM 00pasoM
apOMaTHYECKHe TUAPABHHE. HpOMe TOro, BOCCTAHOBHTOJIAMH CJIYHKIT
TAIPA3UH, TEIPOKCUIAMEH, MeNb-BOROPON M (IJOC(I)opHOBaTncTag
mmeora [128].

Tlepeancienuriec PeaKOAM cOJIEN OMABOHAA MOTYT OHTH ycr{opeﬂn
TOYHO TEMH Ke KATATIMTUIEeCKUMU CPelCTBAMM, KAK H BCE OCTAJILHHE
3aH/MEEPOBCKAE PEAKIHUN, T, ©, MEJAKOPa3POOIeHHON MeBIO, CONLAME
BAKMCH MENW HWJIH MEJHOCUHCPOAMCTHIM KAJIHeM.

B otmenpHEIX ciaydYagx pake IPH ITPOCTOM KADAYeHUH coneﬁ
JAM330HHUA ¢ BOAOH BMeCTO (PeHOJIOB HOJIYYAIOTCH OPAMO YIJIeBOIO POLHI,
KOHEYHO, NpW 9ACTHYHOM OKHCJIeHWH COOTBETCTBYOMIMX COeAWHEHMIA,
910 0co6eHHO TacTo HabIwaaeTes IS rajoreHMPoORAHHEX aMHHOB H B
CePHOKMCIOM pacTeOpe, HANpPHEMEP AMA M#-GpoMroNTyMANHA, M-TUGPOM~
aaummaa n pubpomdeseTuuHa.

B aJImIJaTmecROM PrApy pearmms HeocymecteuMa [cM. mpumeua-
Hue 5 crp. 601].

6) Apyeue cocdunenusn mpereaienmmnoto a3oma

Kaxs6 m I'poce [129] onncupator mpomece, mpy mOMOIM KOTOpPOTO:
MOFRHO ¢ BIIOJIHE YAOBIETBOPUTENLHRIMH RWXOQAMH OPeBPATHTH KaP-
60HOBHE KHCOOTHL 1WOPe3 WX THUADAZHIAN B COUTBETCTBYION[HE ANh=

. W cocTABAACT IPenaPATHRHYIO 31249y METOAA, ¢ TeX 0P Kak mrdHoRH
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merapit. Peaxmus - cymvapso MO3KeT 6HTL BHPAKEHA CTOMyIOmuM
ypasHeHRAME:

2R.CO-NH.NH, + 0—R.CH: N.NH.CO-R +2H,0 4 N,,
R-CO-NH-.NH, + 0+ R-CHO + H,0 + N,.

B xaueccrpe ormcamTeNA OKAZAIICSH OCOGEHHO MONXOAAIIAM K30~
eHMHOpOAMCTHII Kaauii B aMMmayHoM pactsope [eM, mpmmewanwe 6,
erp, 603].Ycaosus qocTHiKe A HAMIYYNIETO BHXOAA AIBAETHIA CHITh-
HO koaeGIIOTCA OT clIydasd K cirydaino. Jacro sxene30cMHepoameToro
Hagua TpeGyeTes MeHbIe, WeM DACCUNTAHHOE KOJMYECTRO, papHOe
2 monam, meorga ke wedaresen m3bmrTor. Owmumcnenme mposopar
TAKRMM 06pasom 9TOGH He IOMYHajlcs CHAYAJA AUWIMPORAHEKIL TUH-
pason, a cpasy o6pasopmpanca Om cpobopumit -aasgermn. B. xa-
9gcTBe IPEMEPA MOeT CIYKMTR moiaydenne u-GpomGensaibiernna,

{1 2 ruppasnga  M-GpomOeHBOHHOM KUCIOTH DPOCTBOPAIOT B HEr
GOJBIIOM KOJIMUECTBE CHMPTA H ¢Pa3y DPHIMBAIOT K BOJHOMY pac-
TBOPY 2 MoJjeit skenesocunepogueroro xanug n 10 Moueit amMmaxa
B 100 ws omm. Peaxnua npoxogur Ge3 BHEIMIHETO BOBHEICTBHA, ¢ BH-
menenmeM asora. HesmaumTeAbHME 0C810K OTQUIRPTPOBLIBAIOT, M3
Puinrpata Bemajgaer germirngpasor #-6pombensanspernna. Brixox
eocrapiger 0% or Teopmu. Ommcmraeman paGoTa HE CONEP;KHAT CBe-
neauii 66 ouwrax ¢ Goawmmmu Konwdecrsamu, Cmocob, mosumuMomy,
HOKA He BACHYKMBAeT GOJILIIOr0 BHEMAHMA, ' HO, BO3MOKHO, MOXKET
6rre passur. Ecnn npunaTts so BEEManme, 410 #-6pomGenaampnerny
OGKYHEIM CHOCOGOM N3 M-HHTPOGEH3ATILAETHAA Yeped M-aMUHODeHS aJTb~
mermj moJiyuaeTcs TOABKO ¢ 65-mpon. mexomoMm {eM. Org. Syntheses,
13, 30), moxuo mosxenars, 9ro0H GEIIM IPOMBBEEHEl [ajkhHelmue
MCUOBIT8HHA MeToHa.

MHOTOYHCICHHRE COSAMHEHUA TPEXBANOHTHOIO a30Ta, B KOTOPOM
O COCEHCTRBY ¢ ATOMOM 230TA HAXOJAUTCA ATOM KHCIOPOJA, PearupyloT B
TayromepHOii o pme, KaK, HATPUMeD, IUAHYPOBAA M NB0IAAHYPOBAT KH-
enorel. Taxum o6pasoM, 3 s3avMemennnx amuzos kucior R.CO-NH.R
HNOJyvalor  pasjiwuHedinine  mpou$sOHHHNE TAYTOMEPHOH  QopMbi
R.C(OH):N-R, ur0o gesiaer BOBMOKHEIM, ME/KNy DPOYMM, IEPeBOXR
amunos xucnor B umnddoss ocuopamns mo cxeme R-CG(OH): NR -
~R-CCl:N-R->R-CH: NR. I3 amujos KMCIIOT ¢ IATAXII0PUCTHM Hac-
dopoM HONYUalOT WMMAOXIOPUNH, KOTOPHE BO MHOLMX CJIY4afAX

,HeTxo Moryr ORTH OUYAINEHE, HO MOTYT IepepabaTHBaThcH HAIBINE

" B CBIPOM COCTOAHNH.
Ilpespamenne B mEPGOBE OCHOBAHMA HEOJHOKPATHO NOCTHTE-
nock, 0 3ouny w Miwanepy [130]1, poccranopieHMeM XJI0 PHCTEIM

. OJIOROM M cCOJAHON KHCJIOTOM, 4T0 AeJiaeT N3NUITHIM npe)mmﬁ 3aTpyn-

HUTe/ILEKIE MeToR (cM. HHTHPOBAHHYI0 paboTy 3onna u Mionaepa).
M3 mmdposnx ocHOBaEME THAPOIMBOM MHOJYYAIOT AJBACTHAH, TTO

5%
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ocHOBaHMA, Ho cnocoby Peanenmena (cM. erp. 276), caenamucs 3Ha4YH-
TeasHO Goltee mocTynHeiMu. OXHAKO BOCCTAHOBNEHHE ATAQATHISCKHX
HEeHACHINeHHKX HMUAOXJI0PHANOB XJIQPACTEHIM OJIOBOM H COISHON KH-
¢JI0TOM 389acTyI0 He YAABAIOCH, MOYTOMY OHO GHRIIO yCOBEPIIEHCTBOBA-
no BpayHoM, xax ommcamo Ha crp. B3.

4. 3BAMENIEHUE CYJb®OTPYIHIBI B APOMATHAYECKHX COENHHEHHIX
HA BOIOPONA

3uadenne ATOH pEAKIVHM 3AKITIOYAETCH B CJETYIIIEM: YacTO Hpef-
CTABIACTCA BOBMOSKUEIM BBOJGHUTL B APOMATHYeCKOe AP0 MMM YAAIATH
"3 Hero cyab(OTPYINH 10 JKeNAHNI0, IPHYeM TO JOCTHIAeTC Jerde,
gem ¢ ¥0Goit gpyroit rpynnoit. Taxum 06pasoM, MOKHO OyTeM CYIb-
UpOBAHAS BPeMeNHO 3AIMMTHTEL ONpe/ielleHHOe IOJIOKeHNe B ANPE,
BBOCTH 'HOBHIf 3aMECTHTENb B HY’KHO® IOJOKeHHe, B KOTOpOe HHAYe
Bro REeCTH GHIO OH HEBOZMOKHO, W, HAKOHEN, OTHeNNeHueM c¢yJibdo-
rPyNOH BHOBB OCBOGONNTE 3amAIEFHOE IIOJIOKCHHE.

TIpmMepom MosKeT CIyRATH HOTydeHme o-xnopdenosna mo T'asapay
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B aToM cilyuyae BIMsHNE IIPOMEKYTOYHO BBEJCHHOTO 3aMEcTHTe/sd,
OPREHTUPYIOIIETO B MEMA-HOJIOKEHHS, COBIAAET C OPUEHTHPYIOMAM
B OPMO-NOJIOKEHNe BINAHNEM I'MIPOKCHIBHO! CPYNNEHL, 4TO KesIael
MOJTYHeHUHe 3KeJIAeMOro HpoM3BogHOTO ocobemno aerkmM. C ppyroi
CTOPOHH, TAK 7€ JIETKO HOCTHraeTcs OTienderne cyabQorpynms u3
TPeX38MEIIEHHOT0 HPOAYKTA  3-Xn0P-4-OKCHOEH30JICYITHLPOKACIIOTH.

Croco6 npuHINUEAIEHO OYeHL IPOCT: BCETAA JIETKO PacTBOPUMEE
B BOJ® CYTb(OKMCIOTH HATPEBAIOT HEKOTOPOE BPEMA HOJ J3BJ/ICHHEM,
uame BCeTo ¢ cOJIAHO KHcaoTo, mpw TeMneparype 200°,

B10T cmoco6 MoskeT GHITH TMPUMEHEH [ PAa3lelleHNs BEIIECTB,
B3 CMeCH MOKHO OTHeINTh Gojiee JIeTKO cyAbPupyeMoe BOLIECTEBO B BHME
CyIbQOKUCIIOTH IyTeM PACTBOPEHMs HOCJIefHell B ROje WM MIEJOYH,
a 3aTeM CHOBA €r0 PercHCPHpPOBATH, Takron GHUI cTapil cmocol mo-
IydeHHA THO(eHA W3 cHIporo Geusoua,

OBPA3OBAHUE CBS3ENl YTVIEPO] — I'AJIOTEH
OCmue 3aMedannsd

. Ia pcex THOMYHBIX OPraHuYecKUX Ppearnmit ofpasosanne cps3elt
YyI/IepoR—rajIoTCH MMecT G0JIbille 'Beero ¢XOACTBA C PeaKIMAMH, pac
CMOTPeHHHMHM B IpeaRymeil riagse.
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@opManEHO CORCPUIEHHO AHAJIOTMYHO, XOTA M C MOTOAHIECKMMMU
OTKJIOHGHHHMK, ‘MPOXONHAT pBB}{HHH ODPHCOeUHEHNH K MHOT'OKPaTHRM
C — C-cBszAM, apoMaTHIeCKEM CHcTEMaM, a TaloKe ¥ K PajHKajaM.

B : coorBeTcTBEE ¢ OOBHINEHHKM AKTHBHEIM XaPAKTIEPOM Iajio-
TeHQB, 0COGEHHO JIETKHX, KAK PTOp M Xyop, pacHieliIeHHe MOJEKYH
6osiee CHUIBHO BHICTYHAET HA NEDBHI IUIAH, 9eM IPH PeaKUAAX THADPH-
posanua. HaoGopor, oTHOIIEHHE IaJIOTEHOB K MHOTOKPATHEIM CBA3SAM
KHCJIOPOAA M a30T8 COBEPIIEHHO MHOE,

‘Mz rajorenor xmop m 6poM oueHEr Gumskm Memay coGoil mo HX
HecTBHI0O HA OPTAHUWICCKHUES COCTHHEHMA; HOJ B OTHOLICHHH pPeaKIIHH
OPpACOeAMHCHNAA OTCTONT HeJdaJleKO OT HUX, B OTHOUICHUH e peam];m‘?’[
38MOIIeHNA OTKIOHMCTeA cuiibHee, Prop cromr ocobHAKOM, )

I. MPECOEUHEHNEM

Y

1. IPHCOETHHEHNE 3/IEMEHTAPHOI'0 TAJIOT'EHA K MHOTOKPATHBIM
C—C-CBA3AM

a) MMpucoedunenue K I3MUAICHOEHIM CEAIAM U K APOMATNUMECKEUM
cucmemamn

B GompmumeTse coryuaeB 5Ta PeaKmUA IPOXOAMT UPHM HHEBKAX
TeMEeparypax u 0e3 BHeIIHEro BO3JeiicTBHsA, Tak 9TO IPH HOAXOAAIHX
YCIOBUAX OHA MOMKeT MMeTh AHAINTHIECKOe MPHMeHeHNe, KAK, Ha-
mpAMep, IPH OIPeeIeHAA HOFHOTO Ynesa (cM. o6 atom 4. 3, crp. 84).
@rop HPOMBBOANT PaA3pyIIALINEe NEHACTBUE.

Jlerge Beero mpmcoegmusgeTes Mop, Tpymuee Bcero — xiaop. llo-
9TOMY uPHCcOefUHeHHe X0pa M GPOMa MOMKHO YCKOPHTEL HeGOJBIIMMEA,
nobaBramm mopa. B 9TOM caygde HmPOAYKTH HpPHCOeRWHEHUA HOJA
pearnpyIGT maJree o cxeme

R-CHJ.CHJ-R 4 Br,/'> R-CHBr.CHBr-R + J,.

B o6mmprom pape crareii Mnroasy ¢ corpymamxamu [132] pazrn-
IW HPeXCTABIEHUS O MeXAaHU3Me HPHCOSHEHEHEA TAIOTeHOB K HeHA-
CHIEHHEM cucTeMaM. [[JIA yCTAHOBIGHHA [eilCTBUTELHOT® MEcTa:
TIpACOeNAHEHAA OHM IOJIL30BAJMCH ABYMsA cHocobaMm: .

1. Ilpmcoeguuenne waropuoda («HecHMMeTpHYECKHit ramoreny). lipn
ITOM CUHTAIOCH, YTO YCTAHOBIGHHOE BOOCTENCTBEH IOJIOJKEHHEe aToMa’
HOJa OIpefiesIfeT IEPBOHAYAILHOC MECTO IPHCOSHHHEHNs, 8

2. Tpmcoenmuenne eudpokcusa TOcTe TPHCOSNWHEHMA OXHOTO
atoMa xiopa. Cmoco6 cocToMT mOIPOCTY B TOM, 9TO, HampuMep, Ha
BORHEIE PacTBOPH HEHACHINIEHHBIX Kurcaor AEeMCTBOBAJIA TaJIOTEeHOM.
Mo Teppum, ditxenrbeprepy u ®pamcucy [133], mepswanmit mpogyKT,
KATHOH, cOfep:HamMi OOMH aTOM XI0pa, MOr JIEFrKO HPHCOeIHHATD
M3 BOAH T¥xporcmiapHyl rpymmy. Tawxmm ofpasom, pesyabrar mo-
JIydaeTesa TAKOI Ke, KAK ecln OB IPHCOEARHAJICA THEIOOTAIOTeHHT.
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OrHOCHTENLHO JfeTajiell 9THX WHTEPeCHKIX, HO IPEOAPATHEHO CIIe
MQJI0 PA3BATHX HCCIENOBAHMU ciexyeT oGpATATHCA K CPUrHHEIIAM,

Ilo6ounvie pearyuil cOCTOAT B JONOTHATEIHHOM 3aMeINeHNH M OTIHEII-
aeanun rajoredopopopona mo cxeme R-CHX.CHX-.-R--R.CH:CX.
‘R + HX. ' : .

B GonpmnucTBe ciIy28es HX MOJKHO 3HAYHTEJBFHO YMEHBIIMTH NOJ-
GopoM ycaopmili pearmmii. - .

3a MaIKMU HCKIIOYCHUAMHA, K NPUCOcOUHEHUI0 TAIOTeHa CHOCOGHEL
BCe HeHACHIIEHHBe CACTEMEI: M30JIMPOBAHHEE, COIPSIKEHHKE, 3 TAKIKe
9MCTO KApOONMMKAMYeCKHEe, APOMATHYSCKHe CHCTEMEH, HO BECTDEYAIOTCA .
HeKOTODHE BasKHHE 0co0eHHOCTM.

1. Muorme [BONHEE CBA3Y, KAK, HADPHMED, MEKAY ATOMAME yIJC-
poaa, HMelOMUMH JeTHpe apOMATHYeCKAX 3aMecTHTels, He NpHCOoen-
HAI0T rajoreda. Tarxe He cmoco6ua K TPHCOCAUHEHNI0 [PYINHPOBKA

/CO0H
c=C
4 “COOH

2. Ilprcoepmuenne "K CONPAREHHRM CACTEMAM IPOXOXAT B IBE CTA~
mau. Cravwana roraBERM o6pazom B moiosxeene 1,4 (npasmiro Tane)
u'sateM B novyiosxemme 2,3, Tpummn compsskeHHEe CHCTEMH JIEIKO
NPHACOEIMHAIOT YeTHPE aTOMA TAIOreHa ¥ ¢ TPYHOM — HocJIegEHe JABA;
HANIDAMED, B CIydae 35JIe0CTEAPHHOBON KUCIOTH MOJHOe HaCHILEHH®
NOCTHIaeTCA TONBKO HOJ AeHCTBNEM KOPOTKOBOJHOBOTO OCBEITeHMA.

. 3. Yucro apoMaTHdeCKIe CHCTOMH OPHCOCHUHAIOT TAJIOTEH BCETAA,
BIVIOTE [I0 MOJIHOTO HACHINEHNA; MCXOXA 13 (eH30JIa, TOTIAC HONYYaioT
rexcaGpoMGeHson; au- 1 TeTpabpoMGensoi HemspecTHH. Haframan
Beger ceba ysxe mHaue (cM. HEme, cTp. 87).

ITponecc mpHCOEMHEHMA rajIOTeHOB B AETAJIAX HECKOIBLKO CIOIK-
HEe, YeM Ho3BoJiAeT pyMarts mpocras cxema: R.CH:CH.R + X,
- R.CHX.CHX:R. Muorme pemecrea B HaTAJILHOMN faze maror riy-
6oKO OXpameNmHEe LPOXYKTH HPHCOSIHEEHWA TAJOTeHOB, KOTODHI®
TOMABKO HOCTENeHHO HePeXOIAT B HOPMAILHHE JUraJOTeHOIMPON3BOJ-
ane, OdeHp NOYYATEILHHM NPEMEPOM 3T0TO aBiAercs 1,1-nmamm-
sanatmaer CH, : G(C,H,OCHy),, woTOpHIr HOR feficTBEEM NapoB
Gpoma obpasyer TeMHOPUOAeTOBHI mepBHIHEIT mpogykr. O Teopmm
aToro aAmienna cM. Ileiidfep u Muetimep [134]. :

HJanpreifire pasiawans B HOBEEHAA raJIOTCIIOB COCTOAT B CIIENYI0-
IMeM: MHOI'Me HEHACHINEHHEE BeIlecTBA XOTH U IPUCOSNUHAIT XJIOP,
HO He IpPUCOeRWHAIT GpoMa ® mopa. IIpAMepoM 5TOro CIY:RHUT aHTHX-
PR nudeHAIMAIENHOBO KICIOTH; TAK MKe pefieT ce6s aAHruypuy KumMe-
TAAMasenaoBo# KkucaoTH (M. Ourrur [135]). Mamee, Taxue amnouria-
JeCKHe COCHUHEHHA, KAK MHUKIONPONAH, PearnpylwT C XJIopoM ¢ ofpa-

- PPRGOREMHENNE, - . . U

80BAHMEM IOPOXYKTOB 3aMelIeHMA; ¢ GpoMoM ke HPOHCXOJHMT PACKDH-
THE KOJLOA M. HPUCOCKHHEHHE: s

cH :

.+ Brg—>CH,Br.CH,.CH,Br.

H,C—CH,
ilpn mpmcoemmuenwm ranoremos & cucremam Tmpa R’-CH : CH-R”
BO3HUKAIOT TJIABHHM 006pasoM cMecu Ouacmepeomepos, KOTOPHE pas-
genuMHe gpo6HOY kpmeTasaausanumedi. ITo MMeeT MecTo, HATpHEMeEP,
OpM THONYYeHHH NpPenapATMBHO BAIKHHX [MGPOMIPOMBBOJHEX KO-
puunoit kucioTH u Gemsanpameroemona. Ilociegylomme pearum
AMacTepeoMepPOB NPUXOIAT ¢ PAa3JIMIHOM JerKocThio (OTHATAE TaJoreHa)
H OPHUBOJAT K OOPA30BAHMIO CTEPeOHM30MepPOB (OTHATHe rAJIOreHO-
pomopona) (cM. 06 sToM crp. 341).

Ilpenapamusnoe snaueHUe MMEIOT IVIABHHM 0GpasoM 6pomnpous-
600Hbe, TAaK KAK DOJydYeHHe XJIOPOPOM3BOTHKX He HAMHOIO JAellenie,
a ofpamenne ¢ HMMHE HecparHeHHO MeHee yao6uo. O cmocobGax mpose-
JIEHWs PeaKOUH MOKHO B O0IIEM CKa3aTs ciexylomlee:

B Gompmmucree cayuaes. paGotaior ¢ pactsopamm. Copepmenno
wHIE(GepeHTHREM, HO JOPOrAM DPACTBODHTENIeM ABIAETCA CepoyIIepoxn;
CXOKEMA cBOIicTBaMu 06IanaeT X0 podopm. HeTEHpeXXJI0 pHCTHI yrire-
POI 9acTo MMeeT CJIMIIKOM HE3HAYHTEILHYI0 PacTBOPAMIKYIO cmoco6-
HocTh, Hao6opor, mpy HASKUX TeMiepaTypax O4eHb XOpOII JenreBHH
a¢up. YacTo HeT HEOOXOXMMOCTH B IIOJIHOM PACTBOPEHAN HA3HAYCHHOTO
IUTH PeaRINE BemecTBa, ecl OHO MOKeT OHTh XOpOIIO H3Melh4eHO
MeXaHWYECKH, TaK KAK AHOPOMIPOM3EBONHEE HEPEOKO CPABHUTEIBHO
zerxko pacreopmMu B a¢upe, m motoMy mpu aobasienum Gpoma Hema-
CHILEHHOE BENIeCTBO IOCTENEHHO IepelifleT B PacTBOP, NPEeMAe YeM
HAYHET BHIAHAaTh KHOPOMIPOM3BOXHOE.

Paccesunsiii Onesnoll ceem, 3 ellie CHILHEE COAHEUHBIL céem YCKOPAIOT
OpAcOefUHEHNAE; TAK ke OJMArOUpHATHO AEHCTBYeT B JaHHOM cilydae
ofllydenue CBETOCHALHEIMH JIAMIAMM HAKAJIMBAHWA.

IIpn BEICOKMX TeMmepaTypaXx JIeTKO MOjKeT NPOHTH 3aMemeHue Ha
6poM 7 3aTeM OTIMeInTenye GPOMHECTOrO BOOPOAA, 9T0 PACHOBHAETCAH IO
CHWIBHOMY JIOSIBJICHHUIO J(HIMA, IOITOMY JIydle m30eraTb BHCOKHX TOM-
meparyp. Tawxoe ormensnenve 6POMHCTOro BOXOPOXA YACTO HPOHMCXO-
AAT y:e HPHE YMePEHHOM MIOBLINIOHHH TeMIeDATyPH /M [ajKe OpH
OepeKPUCTAIIM3ANEN W3 HeKOTOpHX pacreopureneit. Hampmumep,
ArOpOMaHK3aIbaNeTOPeHOH TOTHAC PAa3JIaraeTcid B KANALLEM MOTHIIO-
BOM CIHpTe IO yDABHEHMIO

CH,0.C,H, -CHBr.CHBr.CO.CH; + CH,0H —
—CH,0-C,H,-CH (OCH,).CHBr-CO-CH; + HBr,

(cm. Horx m Mogceroma [136]). Bupowem, asnenme cocronT Be HpocTo
B 3aMem(eHHE GpoMa METOKCHIIOM, KaK MOKHO OnUIO OH 3AKIII0YHTE

’
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m3 ypapEernns, Ho B oThexacHnd HBT m mocnegyiomeM npucoeganennu:

Motamosa. Ormenmpmuiicas GPOMHCTHIT BOJOPOH UPH HTOM, B  32BHCH-
MOCTH OT YCJIOBWIi, MOARIAETCA WM KAK TAKOBOMU (cofepamuii ony
MOTHJIOBEIli cIEPT), WIH B BUAe OpomumcToro Mctmia. Hamporms, ns
6emsona AEOPOMaHMB3ANBATIETOPEHOH MOKHO IEPEeKPACTAIIINZ0BATL
- 603 pasIOKeHHA. :

IlpuponuM elme HECKOJBKO IIPHMEPOB PEaKIlHM.

1. Jlnst paspenieHus HCUPHHL KUCAOM AbHAH020 Macaa, o I'piony
# Arxo [137], mpeEpamaroT 910 Macio WK cMech cBOGOLHEIX KHCIOT
nocyie eT0 OMBUISHHS B STHIOBLIE WK MeTnioBEe 3¢upr, Cvecs »Pupor
(15—20 2) pacTBOpPANT B HATAKPATHOM KOJIMYECTBE XJI0pOPopMa,
9eTHPEXXJIOPUCTOI0 YITIePORa MM IIETPOIEHHOTO 3PEPA, 0XILKAAOT
B JIeJAHON BOJe M OPHA BCTPAXHBAHNME IO KAWVIAM HoGapiaaior GpoMm,
NIOKA HEe NIPEKPATHTCH HCYEHOBEHWE OKPACKM, MIX ¢ HeGONLIIAM
H30LITKOM IIPOTHR RMOQHOrO 4mesia cMecd., Ecnm cMech adupos umeer
TeMHHH I[BET, MOMKHO TIPOMBBOAMTE UCHKITAHWA HMONOKPAaXMAILHOM
OyMaskKoit. 3aTeM OCTABRIAIOT cMech Ha Xxomoxy eme ma 30 mumn.,
OTTOHAKT PACTBOPUTENb M (PPAKMMOHAPYIOT B BAKyyMe, IJJupel Ha-
CHINIeHHEIX KHCIOT OTCOHAIOTCS IPH 3HAYHTOALHO 6oiee HHBKHMX
TeMmeparypax, 9eM mmOpPOMUOPOW3BONEEE S(YUPOB HEHACHIHEHHKIX
KHCJIOT, IIPAYeM IPY TeMOeparype KAMeHNs HeGPOMUPOBAHHEIX SPUPOE
xECpoMIponsBogHEle He pasaaraorcsa. Hampumep, atmiosmii sgup
CTEAPUHOBOM KUCTOTH KumuT mpu 172° npu 2 mu, a guépomonennopasn
xmenora pasaaraerca Toasko eeime 190°. IMomesHo meetm pasTOHKY
B TOKe Maum B arMoclepe YIIeKHCJIOro rasa.

. Ecim mMeroTes, KaK B IBHAHKX KHCJIOTAX, CMECH, COePrKaINme TpU-
MBI HeHACKINEHHEE KOMIOHEHTH, HAIJIeIKUT Iepe] DasTroHKOW yia-
IWTH reKcaOpPOMIPOM3BOAHER, TAK KAK OOM pasjaralorcda yike OpH
TeMIlepaType KWIOeHWs HachmeHHEX 3fupor. B atom cnyuae Gpomm-
PY®OT cBOOOTHEE KHCJIOTH B DYMPHOM PACTBOPO LIPH TeMHeparype OT
—5 no —10°, dmasrpyOT 0T OCagKa, comepkamero INIABHEIM 00 pazoM
rexca0 pOMIOIPOMBEONHHE, M IOCIe STOr0 dTepHPHOUDPYIOT CMech OCTAI-
mExea pocae oTroHKEM adupa kmemor. . B 3axiiouenme pasromamr
B BaKyyMe, KAK YKA3aHO BEITE. o

OcraTon mocite HEperoHRM, ecJH HYRHO, PacTBOPAIT B 3upe,
BCTPAXHBAIOT ¢ pacTBOpoM OuUEApGoHATa, IPOMEIBAXT BONOl M
cymar, J[lna obparmoro mnpeppamenus B 9QUPH HeHACHIMEHHEX
KHcI0T HarpesaloT 10 ¢ semecTsa ¢ 15 ma criupra m 10 2 nuaka go wKu-
Hedws ¥ OPHINBAIOT B Tpogokenuwe 20 Man. 15 #a 5 11, cauprosoi co-
naR0# KucI0TH, B 06mem Harpesalor oKoIo gaca, Ho He Gosiee. arpneii-
maa o6paboTra  HPOH3BOAHMTC] M3BECTHHMHE cIOCOGAMH; B HEKOTOPLIX
carygaax e poMapoBaHiIe Heol XOMUMO IOBTOPATE (CM. TAKMKe ¢cT1p. 339).

2. Mubpomxopuurai kucsoma. Y3 papHOMONEKYIAPHHX KOIAIECTB
ODLITHOM MPAHC-KOPAYHONE KECAOTH W OPOMA B KATECTBE IVIABHOTO
OPOXYRTa HOJY9aercA sslcoKonsaéswuiicsa pubpomms. Hampumep,
M3MEJILYEHHYI0 B MOPOLIOK HOPHYHYI0 KHUCJIOTY 32JIHBAIOT IPHMEPHO
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IMEeCTHKPATHEIM KOJMYecTBOM (mpa, OXJI&/KTAIOT JILAOM H MeIJIeHHO
apaamsaior 1 Moas Gpoma. [ocie HerDTOPOTO CTOHHNA IPUP TACTUIHO
orronaor. Qcagox orPuasrpopmBaloT u cymar. T, mn. 203—204°
¢ pasjomenneM. Huskonsassuyuiica gubpomuy «qubpoMAR aIIOKOPHT-
HOM KHCIOTHD HOJIY4aoT, o JInGepmany [138], crenylomuM oGpasom:
8 2 yuc-xopmuHOil KHCIOTH, pacrBopenuoil B 64 ¢ cepoyriepoga, mo-
GaBagior B OpojoiKeHEe 2 dac. K pacteopy 24 ¢ 6poma B 50 2 ce-
POYINIEpOfia M cMech BCTPAXMBAIOT B TeMHoTe, TpynHo pacTBOpUMad
B cepoyriepoje OOLKKHOBOHHAA AMOPOMKOPMYHAH KHCIOTA OTOUIL-
TPOBHIBAETCA H H3 PACTBOPA HOJYYaeTCA HUSKOMJIABKUHA IIPOXYKT
¢ 1, mn 91—93°, Ofe auGpoMKODHUHEE KUCIOTH pa3gefisaioT Ha
AHTHIONK 1epe8 HNUHXOHHHOBEIC COJIM.

3. Hubpombensanvayemogperon. o mporucu, gamwoii B Organic
Syntheses, crp. 200, 208 2 Gensapaneropenona pacteopaT & 600 e
9eTRPE XXTOPHCTOrO YriaePoa Wil cepoyriepoja, pactkop X0pomo ox-
JAKNAIOT TBAOM H K HOMY MEJJISHHO, IPH DPA3MELIMBAHWHE, IPHIEBAIOT
51,2 ma6poma(160 e). [lo okorTaENY peaKIAK 0CAZOK OTQHILTPOBEBAIOT
7 iBasKAH HpoMersaloT (mo 250 wma) ropaunm cmaproM. llocae Brcymm-
panua moiygaior 310 2 mpopykra, maasameroca npu 156—157°, rorto-
PHIE cocTomT U3 MpeoGIagalomero KOANIecTsa M30Mepa ¢ T. I, 157,5°
H HeGOIBHIOT0 KoMYecTBa udoMepa ¢ 7. wi. 108—109°. Bmecro uerm-
PeXXIOPHCTOr0 YIVIEPOJA WJIU CePOYIIePOa MOMKHO ¢ TeM JKe YCIeXoM
mpUMeHATh SPup. .

B cunTesax MHOrOKpaTHO HEHACHIIEHHHX HHKIMYECKUX CHCTEM
mrpaer GoJBIIYI0 poONb TIPUCOSAMHEHHe OpoMa K HABOWHOW c¢BA3M C
HOCHeAYIIAM OTIEeIIeHneM rajoredoBogopoga. [Ipupopum, mo Buoas-
wrerrepy [139], merotopuie mogpobuocTn cmuTesa mponusudera, upu-
MEHSAEeMOI0 IJjad ornpeneiieHnA CTpOBHY[H M CHHTEe3a TPOIII/IHH. SHCHBPH—
MeHTAJILEKIO JaHHEe HAXOMATCA B pasjgerne ¢apoinas c¢easlhy (crp. 350),
TRe PaCcCMaTPUBAITCA MOCIOXOBATEIBHOCTL PRAKIHNIL M [1YTH MOy SeHHH
YUKAO2ENMEHA, CIIYMKALIET0 B KAIECTBe MCXOLHOrO BeIIECTBA.

Ionyuerve gnlpoMuga DUKIOTEITEHA TPOBENEHO B XI0PoPOPMEOM
PacTBOpe ¢ PACCYATAHHHM KOJXMYECTBOM OpoMa HPHA OXJIAKACHAM
® pasMemusaHuyn. M3 peaxnuoHHOi cMecH XiopodopM OTOTHAH B Ba-
KYyMe, a OCTATOK IyINeH B pabory 6es panspHeiIneil OIHCTRM.

W3 pubpomMua OMKIOTENTEHA ¢ HOMOINLI0 AAMETHIIAMEHA IIOJYYeH
yuxaozenmaduer, KOTOPHE mpu oGpadoTke 1 MojleM Gpoma mpucoemm-
HAET ero B MoNIoKeHHH 1,4 ¢ oGpasopanneM 1,4-gubpoMuuriorenTena:
10 2 nurmorentagmesa pacreopsawnT B 100 e coGoasoro ot enwpra
cyxoro xjopoopMma, M pacTsop oxdaxmanr go —o°. K memy mpm
pasMemmeaEnn 6e3 HOCTyHa BIATH B TedeHue npubiaanTessso 11/, Tac.
TPHAABAIT 10 KAIJIAM pactsop 17 2 cyXoro, He comep;Kalero cepHoi
RECIOTH, GpomMa B 68 2 xmopofopma. ITo mspacxomosammm GpoMa
OOABJIAIOTCA JIMIIb CIeNH  §POMHUCTOTO  BOJOPOZA. XJopodopm
OTCACHBAIOT H OCTATOK PpasroHAT. llocitle MHOTOKpPaTHON ne-
peroHKu mouTM Bed Macca neperonserca upum 123° mpm 15 mwm;
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mocKe mepsoli MEepEroHKE BHXON cocrasiser 22 2, T.-e. 81,56% or
TEOpHH. : ) ’

Jubpomrosecmepur TOTOBHTCH € WMCKJIIOYMTENBHOR JIETKOCTHIO
wo Bmupaycy [140], raw ommcano Hmxe. . . :

K pacreopy 50 2 xomecrepmaa B 500 #4 smpa no6asnsaioT cMech
25 ¢ 6poma m 250 ms negAHOM yrcycHOM fmcaoTH. Yepe3 HeCKOUBKO:
MEHYT cMech 3aTBEDJEBAET B KPUCTAIIIHYECKYW Macey. [locie mempo-
JAO/UKATENBHOTO CTOAHHMA €€ OTCACHBAIOT, OPOMHIBAIOT CHAYANA YR-
cycHOlt ruCHOTON W 3ateM mojoi. Eciu m3 Marounoro pacrsopa BEI-
CANATHL BOROW PAacTBOPEHHOe B HEM HeOOJBIIOe KOJIWIecTBO BEIEcTBa,
mocTHraercd Houtd koamuecTeeHubld BEixon. Ilpopykr momyuaercs
MHCTHM,

IlpopyxTH mpucoeanuennsa GpoMa K Jerko R3MeHAIMAMCH BHCIIAM
HEeHACHIMIEHHHM YIVIeBOJOPOAAM MOTYT M B HACTOAINee BPeMA HaNTH-
noJle3HOe IpEMeHeHne B JIaboparopuax, uTobH B M060e BpeMA HMEThH
WOJ pyKaMu B HeGONBIINX KOJIMIOCTBAX, HATPAMeD, TAKHe COeWHEeHNS,
Kax 6ymaduer. [losToMy MBI jaeM LpOLIHCH HOJyd9eHHsA mempabpo-
suda 6ymaduena- no Tmme [141]. : ' )
. Bymaduen 6xn moanywen 1o mponmen Hasenry [142] pasmosxenneM
wapor amwiosoro compra. o Tume, 350—400 2 amuioporo cuupTa
B TeweHHme <Yacd IEPErOHAIOT  dYePe3 CTAILHYID TPYOy mmaMeTpoM
40 mm, ®OTOpYIO B cBOeli cpenHeil wacTn Ha npormkenun 40 cu HATpe-
BAIOT IO YMepPeHHO KpacHoro kamenua. Ofpasyommecs: mapel Ipo-
nycKawT 9epe3 oXaaxkmaemylo kouaby, sarem uepes oGparaniit xo-
JOpAABHAK, oLIe Pa3 Yeped OXJAKAAEMYIO JILAOM KO0y W, HAKOHEN,
BBOJAT B COOTBOTCTBYIOINWY NOrJIOTUTENBHEIA amIapaTr WA Peax-
TME ¢ JRUAKAM HepasGasneHHmM OpomoM. Ileperomxa mposoauTest

TaKAM 05pasoM, 4TOOH B XOJONWIBHAKE He LOABJIAIOCh HE yroJbHOMK 4

nuw, B HadradnHa, HE cMOIH. B 5ToM ciydae mim cAMIIKOM BEICOKA:
TeMIIepaTypa, WM CIMIIKOM Maja cKOPOcTh meperoHkd. Ecmm TpyGa
3a6bercsa, 4TO GEIBaeT peAro, 00PazoBaBUIMUCA Yroib JIETKO MOKHO
BHONTH, He BHHUMAai Tpy6m u3 meuw. Ilo mepe mormomenus Gpoma
OG'BBM CMecH B HOIVIOTHTEJIbBHOM apnnapaTte yBeJIPI‘IHBaBTCﬂ, OBeT €e
UBMeHseTCA W IOj[ KOHEXN cMech OpOMMEOB HPM HAUIe;KAIeM HPOBe-
JIeHNN PeaKIMH CTAHOBHTCH KEITO-KOPAIHEROH, B MPOTHBHOM ClIydae
oHa ocraercA Oonee TemHOH. IIpOMYKT meperoHsa1oT B BaKyyMe
npa 20 ma 1o remnepaTyps xumernd (100°), ocrarox mpu oXaazKeHAH
foitee WM MeHee TOJTHO 3aTBepAeBaeT ¢ BEINeeHMeM TeTpabpoMuna
6yragmena. Ecnm kpreTamIsl cuiIbHO 3arPASHERE KOPAYHEBHM MAacJIOM,
WX KHOATAT €0 CHOHUPTOM, PACTBOpP CIHMBAIOT B TEIJIOM COCTOAHMM C
HEPACTBOPAMOM CMOJHCTOI 4acTH, AAIOT 38KPHCTA/IA30BATHCA TeTpa-

Gpomupy GyTammena, HOBTOPAIOT STy OHEPAllMI0 eme pas W pasroHd-

10T, HAKOHeIl, TeTpaGpoMAy ¢ ITapoM, IPHYeM IPOXYKT HOAyTaeTcsl THCTO
Gennm. Ecnm e tetpabpomuy, xax 9acto GhiBaeT, HOJIYydYaeTcA ¢pasy
MAJIO BarpA3HEHHKIM, MOJKHO €ro NEPeroHATH € IaPOM HpPAMO mocie
HPOMEIBKE TeTpoflefiHEM 3dupoM,
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OcraTkE nmocie oTroHKM M MATOUHREEe PACTBOPH KOHIEHTPUDYIOT
H NOPUINBAIT OO0 KAMJAM K KAOAMEH cMecn, HDUWHKOBOU IHJAN co
CHEPTOM (Harpesanme ¢ ofpaTHHIM XOJORMILHMKOM). Brjensomuecs
rasH 92CTHYHO KOHACHOCHDPYIOTCA B OXJa3KAalomeil cMecH, OCTAILHYIO
JK@ HAcTh IPOUYCKAT depe3 pacteop Gpoma B xaopodopme. Iox
HOHeIl yAaJAl0T OXJIAKAAIOMIYI0 cMech M OTIOHAIOT B PAcTBOP 6poma
B XJIOpo(opMe JI0 TeX HOP, HOKA TeMIepPaTypa KHIEHAS He MOJHAMETCH
o 10°. Tocye oTroukm xy0podopMa 1 E36ETOTHOrO GpoMa HOGABIAIOT
OXJIaMKeHHOTO JBAOM HCTPOJeHHOro supa ¥ HOMYYaloOT elle 3HAYH-
TebHOe KOJIMYeCTRO TeTpabpomuya. O6mumil BEIX0K coCTaBIIACT, IPABAR,
ToMEKO 3—3,5% OT KonMYecTna 6poMa, HO Mesb NOCTHraeTcA 6e3 0co-
60it anmapaTyph ¥ ¢ OTHOCHTENILHO AeleBRIMHA HCXOMHKHMHY BeMIecTBAME,

OTHOCHTENILHO TPHCOGAMHEHAS TAJOTCHOB K ZDOMAMUYECKUM CH-
creMaM cM. c¢1p.87.

6) IIpucoedunenue % AWEMUICHOBLLM CEAIAM

Hpmcoegnnenne MokeT DpoiiTE Yepe3 HBe crauum: ¢ 06pPasoBaHM-
em cHauana 1,2-guramoremsrmiena ¥ 3atem 1,1,2,2-TerTparanores-
8TAHA: '

R-C:C-R + X,—>R.CX-CX-R + X,—R.CX,-CX,-R.

ﬂpenapa'rnnnoe dHAYCHHAC peaxgaw FAKJIIOIACTCA B TOM, 9TO aHaJI0-
THYHO C PEAKIUAMY IPHCcOeiNHeHNA BONOPOLA K ALETHIIEHOBEIM CBA3AM
9acTO B HEPBOM CTAAMH IOIydaloTcA OOTATHE 9He prueif MeTacTaOHABHEIe
JHArajIoOreBOIPOM3BOMHEIE ITHIICHA. :

Ecan mpm 3T10M He DPEXOJAT K onpepesiennoit Mogudmranuy, Mo-
MET OKA3ATHCA HeJIecOOODASHHM NOIYYNTh MPOU3BOTHOE DTHICHA 06-
PaTHRIM IYyTeM, OTHMMAs TajioreH OT TeTPArajioreHsTaHa, )

Tax, HanpuMep, 1718 NOAyYeHUA TULIOPAYemUieHa NITH CAMMETPY-
HOI'0 QUXJIOPITHIEHA W3 alleTH/eHa W XJI0pa He CYHIeCTBYOT HH OHOTO
OO XOAsAmero 1afopaTopHoro MeTona, XOTA Ipemapar, KaK BUAHO M3
HATEHTHOH MATePAaTypPH, TOXHAYECKH STUM IIyTeM HOJNy4aeTcsd B GOJIL-
MOM KOJIMIecTRBe. '

Ogna crapaa mponncs Bepresio m ¥nrdaeimma [143) ncxognr ms
OPOJYKT2 HPHACOENUHEHAS OATAXJIOPHCTOR eypPBMH K aneTHJICHY.
Iia  sToro mpomyckamT cyxoii aneTwiieH uepe3 UATHXJIOPH-
CTYIO CYPBEMY M OXJAKAAIOT TAK, 4TOGH PEaKIWOHIAS cMech He CJIHII-
KOM CHIIBHO Dasorpesallack, HO BMecTe ¢ TeM Heé JieJajlach TBepHoi.
Tlocne Toro KAk NPEKPATATCA MOIVIOMCHWE ANETEICHA, CMECH [AIOT
OCTHTB, O0CBOGOKAAOT OT W3OHTOUHON NHATHXIOPHCTON CYPHMH H
YRaJIAnT oOcTaToOK mHociemueid cyxoit yraerucmoroi. IIpogyrt
IPHCOCAMHENNA PA3JAraloT OPH HAarpepaHmu (9T0 HANO ITPOBORHTH
€ OCTOPOHHOCTHIO) HA TPEXXJIODHCTYI0 CYPbMY M CHMMOTPHYHHIL [H-
XJIO PYTHIIeH,
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Ilosme Cabameen [144] me MOr BOCHpOUWBBECTH  QHHITOB
Bepreno u IOurguettma. O Hamien, 4T0 ALeTHIEH OYSHb IHIOXO
IOTIIOMASTCA HATAXJIOPHCTON CYDPBMOiI M, HecMOTpsi Ha Rce Ipexo-
CTOPORHOCTH, HPOUCXOAAT BHESAMHEIC B3PEIBE. B mpojyKTax peakmmu
HAKOTXA He GHIT HAleH AMXIOPANETHICH, HO BCeTa—TeTPaxiopalie-
tanen. Ilo JaHHKIM DaTEHTHOW JIMTePATYDHI, BRIACHACTCH B JeiCTBA-
TEIBHOCTH, 970 DTHM IMYTeM BCEIIA MOJIYTaeTCs cMeCh AMXJIOPATeTHIe-
HA ¥ TeTpaxJoPaneTHIena, HO H3 TOro He MPEeCTABIASTCA BO3MOSKERIM
u3BJeds cmocol, mpuMeHEMEL B maboparopuax. Ilpn menanum mony-
UuTH AEXJOpameTmieH B jgaGoparopmn ypoGHee MCXOAUTh U3 TETpPa-
X/I0pAleTH/IeHA ¢ OTHATHeM JBYX aTOMOR XJOpa.

B nocaenuee spemsa Iletepc m Heitman [145] samoso obciefoBasn
PEAKIHMIO W BEIACHHJIN, YTO OHR HOBTOPHMO OCYINECTBIAETCA HPH KO-
POTKOBOJTHOBOM OCBEHIEHHN B BAKyyMe B KBapuesoil mocyme. Oxmako
Ha dTOM Henp3d O0OCHOBATEH IPOCTOi JIA00PATOPHEI €1mOCO6.

Haxogammnites B OPOJaKe TeXHAYSCKMI CHMMETDPUYHEINA JWXJIOD-
STHJIEH Bcerpa npencrapiser coGoil cMech 0o0OMX CTepPEOM3OMEPOR.
.~ Hecrombko ymoOHee MOJKHO IPHCOIUHHUTE OPOM K AlleTHJIEHY.
o Ca6aneepy [146], aGcomoTHbI cHIMPT IPH KOMHATHO TeMIIe pATY-
pe HACHNIAIOT AUSTWICHOM, K pacTeopy moGaBiAnT paccuuTaHHOE
IO PACTEOPWMOCTM alleTHJeHA B CcIHpPTe (6 06heMOB) KOIMISCTRO 6pO-
M8, BIOBL IPOMYCKAOT B CMech AleTHIeH, ONATh n0GasasgioT GpoM
M MHOTOKPATRO HNOBTOPAIT 3Ty omepanuio, llocie pazbasiaeuma Bojo
BEIHAJIET B BHIE Macia 6 POMICTHIA ateTH/IeH, KOTOPhIE HOCIe ITPOMBIBKA
BOROMi cymar u pasroHAnT. llomywalercs rimasHEM 06pasoM jiBe
Ppaxnum, xkumsgume ogaa ot 50 go 80° u gpyras ot 106 mo 115°. Temne-
parypa KHIIeHHs YUCTHX crepeon3oMepos pasna 112,5 u 108°.B.nadopa-
TOPUAX ® B STOM cJIyvae BHIOIHEE MCXOQUTh U3 TeTpadpoManeTmicHa,

 Hakomen, oTHOCATENbHO JIErRO B TJIAAKO* MOKHO HOJIydATH OU-
uodayemuser, M3 DiIeMEHTADHOTO HMoja m amermiena. llo Bmasrmy
[147], 100 ¢ wmsMenbueHHOTO MOmA B3aAWBAIT B IIMPOKOTOPJIOM
ronmueckoii xoafe 200 e aGcomoTHOTO cHEpTa, ¢BOGOLHOE HPOCTPAH-
CTBO BAIOJHAIT aneTHIeHOM, 3axKpuBalor koaly mpolxoil, wepes
KOTODYHI0 MpOIyeHa HOJBONAINAA TPYOKR, W, COSIWHUB €eC HCTOU-
HHKOM 80eTHJIENIA, OCTABJIAIOT HA HecKOJIBLKO HHeil. Sarem comepiKuaMoe
HOJNOK, B KOTOPOM Y3Ke BBHIICINICA TBEPHBIL [UHMOJANGTHIICH, BHIIIM-
BAIOT B BOMY, BCTPAXHMBAIOT €O I/I0YBI0 UIST YAAJICH A, OCTATKOB HOJNA,
OTMITBTPOBKBAIOT TEEPAYIO Maccy H IEPeKPUCTAIIN3OBHBAIOT e W3
coupra. Buxox cocrasuser 85 2, 1. wi. 73°. [lamoganeTniieH Taxmke
TIONYYAeTCA B ABYX MOTHQUWKAUMAX, M3 KOTODPHX OFHA TBepAas, APy-
rag JKHIKAN.

Has samewypennux anermiena TpHcOeNUWeHHe B HEPROI cTajmH,
KaK W ciefyeT ompmfaTs, ypaercd 3HauuteasHo Jjerue. llo Hedy
{148], n3 QenumancrmmcHa B x70podopMe NMpPH OXIAMKIGHWA ¢ Pac-
CYATANHEIM KOAMYLCTBOM GPOMA INIANKO modlydaeTca AuOpoMdeHmEIane-
ranen. Qemmsnponmonopasa xmeixord, no Hucceny [149], npmcoemn-
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HSeT XJIOP ‘B XOJOKHOM XJ0OpOoOPMHOM pacTBOpE, IEPBOHAYAILHO
¢ oGpasopamdeM miasameites npm 120—121° mopudurannn «, (-xu-

XJIOpKOplI‘lHOﬁ KHWCJIOTHI.

2. IPHOOEAUHEHUE TAJIOTEHOBOAOPOIA K MHOI‘ORPATHB]M C-—C-CBASAM

a) ITpucoedunenue % IMUICHOBHIM CEAIRAM
Peakxnus B 061mem I POXOANT 3HAYATEIILHO MeJJieHHee, 9eM IpHCO-

‘ennﬂenne rasxorenos. Ora He mMeet BoabIIoro npenapaTanoro 3Ha-

wenmA, TAK KAK K COOTBETCTBYIOIMM TraJlOreHOTIPOMA3BOMHEIM MOIKHO
IpUTTH 3HAUMTETLHO ynoGHee npyruM myrteM. Tem He MeHee OHA jaeT
TYunry!0 BOBMOKNOCTh NMOJYy9YeHMs [-TajJOTeHOKMCIOT H [-rajorewo-
KeTOHOB, TaK KaK, 110 06meMy HPaBUILY, ATOM FAJIOreHa HPACOefNHACTCH
% Gosee yRageHHOMY OT KapOonmiasHoi rpymust Mecry: R-CH : CH-
.COOH + HX—R -CHX-CH,-COOH.

Jlerge Bcero mpucoemUHAETCA MOTACTHI BOAOPOM, TPYJHOe BCEIO —
xaopueTHit Bogopox. Yacto mpuxopmTCS NPOBOAUTH PEAKLMIO IPA
NOBHITEHHHX TEMIIEPATypax U ¢ 3auadAHHBIMA TPyOLamm.

OGHUEC RUHMJBHEE TPYIOH, PACHOJIOMKEGHHEE Yy KOHIOB TICHH,
IPECOeNUHAIT TAJOTeHOBOROPON TPy/HEee, [eM ABOUHEE CBA3W, Ha-
xopsmuecs B cepepmue Hemn. lIpm HeKOTOPHX 06cTOSATEILCTBAX 9TO
nejiaeT BOBMOJKHEIM pasfielleHWe M30MEPOB: rercen-2, CH,-CH,-CH,-
.CH:CH-CH,, npm HRoMHATHOIf TeMmepaType HOIVIOMAET XJIO-
pUCTEIL BONOPOA M3 JHMAMeH CcoNAHOH KHCIOTH rexcen-1,
CH,-CH,-CH,-CH,-CH:CH,, ocraerca mpu 9TOM HeU3MEHEHHLIM {cm.
IMopaemvep u Mopran [1501). ’

OG6LYHO0 TA;I0TeH MPHACOGAUHACTCA K TOMY H3 NBYX ATOMOB yrje-
poma, KOTOpHT Gemnee BOTOPOAOM. JTO TAK HA3HBAEMO® HPABHIIO
Maproprurosa [151] mosmoeThI0 cooTBeTCTRYET LPABWITY 3aifinera
(cM. mumxe, cTp. 344) 06 oTIMENJIEHMM TAJOTEHOBOJOPOTOB. Ecan opu
JIBOMHOMN CBABM yike HAXOMATCA 4TOM CajioreHa, CIeNYMOMMAH rajloreH
IpUCOETMHALTCA K TOMY jKe aTOMy yIiepona:

(CH,), : C: CH, + HBr— (CH,), : CBr.CHj,
CII, : CHBr 4 HBr —CH,;-CHBr,.

HUa geyx m3omepon: R-CBr : CH, n R-CH : CHBr, mepemit secerga
TOpVCOBIMHAET TEJIOTEHOBOZOPOX BHAUMTETBHO JieTue, WeM BTODOIL,
TAaK 94TO B AAHHOM CJTyvyae ITHM HyTeM MOZKHO }IOCTPII‘HyTB pa3I(Q.TIeHHH
CMecH.

STH TMpaBMITA HMEIOT MCKIIOUeHWMH; IPA HEKOTOPHX 00CTOATEIb-
CTBAX paCTBOpHTeJIL MOKeT O0KA32Th 3HAUWTEeJbHOE BJIUAHHEe HA CO-
OTHOMeHNMe IPOAYKTOB pearuum: mo Mmxasmio [152], npomwsien mpw-
COeMHACT MOFHCTHIL BONOpOX ¢ o0pa3soBaHMeM IIaBHLM 00pazoMm
2-poguponaxa; B JesIHOM yHCycHOI RmCIIOTe, Ha000pOT, ImpenMymie-
crBerno obpasyerca {-mopupoman. Ilarkomen, urpaer pojib W TeMmHe-
parypa; cM. o6 atom Ipmenmeitep [153] m PeGym [154].
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U3 nenachimeEHHX KUCIOT, AMEIOINX JBOUHYIO CBAZE, YAl HHY 10
OT KapOOKCHIBHOK rpynmsl, (,y-HeHACKILCHNEE KACIOTH BeAyT cebs
eIle KaK aKPHIIOBEI® KUCJIOTH, raJIOT€H CTPEMUTCH 34HATE OTHAJOHHOE
OT KapGOKCHIIa HOIOIKEHNe; Y, 3-HeHACKIMEHH K¢ KACJIOTH IPUCOeJHH AT
rajiores: B 06paTHOM HOPAAKE: OH 3aHEMAET Y-LOJIOMenye, Brpouem,
COOTBETCTBYIOLIUE OMBITH NPOBEAEHE ¢ BOINECTBAMH, MMEIOLIMH OTHO-
CHTEJILHO KOPOTKYIO Llelilh ATOMOB YriepPOAa, 4 MMeHHO ¢ INeHTeHOBHIMA

kucaoramn. B cnyvae nmemren-3-wmemorm CH,CH:CHCH,COOH-—»>

->CH,-CHJ -CH,CH,COOH Mo03xHO eIie roBOpUTH 0 BIAAHUH KApP6O-
KCWIBHOM rpynnsl, Ho AnA nedren-4-kuciors CH,:CH-CH,CH,COOH
obpasopanme CH;-CHJ-CH,CH,-COOH o6ycnosnnsaerca me oGpa-
HIGHAeM BIUAHWA KapOOKCMIBHON rpynmm, a TeM, 970 B KOHe4HOM
BAHWIBHON IPyIIIe B COOTBETCTBUM C NPHBENeHHKIM BHIIe IIPaBUIIOM ra-
JIOreH NPHCOeAMHACTCH K aTOMYy yriiepona, 6oliee GeHOMY BOTXOPOIOM.

B pearnuax memacHIeHHHX KETOHOB ¢ GDPOMHCTHM BOAOPOJOM
HOABNAITCHA OciioxAennA. CymecTBYIOT OKpalIeHHEe M30MepH HOP-
MAJIBHHX NPOKYKTOB IPHCOSIHHOHNS, H, KPOMEe TOTO, IIPA HEKOTOPHX
©6CTOATENLCTBAX CBASKIBAIOTCA HECKOJIBKO MOJIGKYJ TIaJIOreHOBOXO-
pona. Cm. o6 atom Qopaenmep [155]. .

. Pearmma pexxo mMeer Gospmoe mpenaparvpHoe 3HAaueHMe, OmuAM
HB3 CJy4aeB, I[le OHA. CHIIDajla pealomiyld poilb, ABJIAETCA CUHTEd
mponuna Bunrmrerrepa [156], kotopuM ua  guraocenmampuena
o6pa6oTro#i mocienmero GpoMMCTHM BomOpOROM GBI mOMydeH 6posr
‘BuKsozenmadues mo ypapHEHHIO : '

CH, —CH = CH CH, — CHBr-CH,

CH —> /CH
CH —=CH —CH-

Va
CH —=CH—CH

Bunsmrerrep [156] maer 06 sTom cepyromue crepenma: x 20 s
NUKIOTeNTATPHEOHA IIPH XOPOMIEM OXJIAKIeHUA HPHGIBIAAIT B OnUA
npuem 45 2 40-mpomn. pacteopa GPOMECTOTO BOZOPOAA B JIENAHOM yH-
cycHO! kmenore. llpm sToM cHadasa He WPOMCXOFUT HOKAKOM peax-
mum; o6a ¢70d moCie BCTPAXMBAHWA HAa XOJIOAY CHAYANA OCTAIOTCA
pasnenenunivu. Ilpu serpaxmeammm (mpmop juis B3GanTsiBaHmA)
"B ToueHMe 10 Mma. cMech Me[IIGHHO Pa30TPEBACTCS 0 KOMHATHOMN TeM-

NePATYPRI, a ImOCJIe HA48/a PeakOMH ellle HeMHOro Bemme. IIpm sToM
OHA CTAHOBMTCA rOMOTEHHOM, HO HA XOJOAY BHOBL PasmeiACTCA 1A AB8a
cos. omorennnit pacTeop ocTaBaA0OT Ha 2 4aca HPH KOMHATHOH TeM-
mepartype, HOciie Yero IPU OXJa:KNeHVH OH He pacuagaerTca GoJnLie
Ha c7oM; A0GaBIAIOT JIefi, IPOJAYKT H3BIAEKAIOT 3QUPOM M MHOTOKPATHO
TPOMBIBAIOT BEITAIKKY cHadvasa JeAAHON BOJOM, 3aTeM OXJIaKI0HHEIM
aB0M, pasdbaBaenHkM pacTEOPOM COAH W cHOBa BOfoit. Ilocie BHCy-
WUBAHMA XJOPHCTHM KaabpmueM B(uUp OTroHSIOT B BAKYYMe, IpH4eM
TPOXOoAAMMYA Yepe3 KAUMAAAD BO3AYX HOKeH OLITL  BHICYINOH.
Ocraomeecs mpo3paunoe sApKOsKeITOe MACJ0 PABIOHAIT B BAKYyMe.,
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Tonywaor nse ppaxnmm, m3 KOTOPHX KHmAmAs ke (74—75° mpm

8—9 Mn) cocToMT M3 MOHOrEmpOGpOMEAA HUKJIOTeIT3[MeHa, BHILIE
rmoaman (125—126° npu 15 wa) — m3 garegpoGpomuna. Brxox mo-
sormpapoGpomuaa  (GpoMnEKIOrenTagAeHa) COCTABIAET OKOJIO 25 e,
1. 8. 639%. oT TeopHmH, ,

. B TepnenosoM pAxy mpECOeAMHeHAe IJOreHOBOJOPOJA K ABOABON

‘€BHBH HepeJKO HPOMCXOJHT ¢ IeperpymumpoBroi cmcreMsl. Ilxome-

HEM IPEMEPOM ATOTO ABIAETCA PeaKnuA KaM@eHA ¢ cOMAHON KHUCI0-
roif. Meiteppetin u IMctep [157] BrrsicEmIE 06CTOATENBCTBA, BIAMAIOINHE:
HA DTY Peakluio, A No0o0paJyN yCJAOBHA, IPA KOTOPHX HPUCOeIHHEHNE:
€OJIHHOI KUCIOTH . MPORCXOAAT Ge3 3HAYATeNHHON DeperpynnupoBKH.

B kavecTBe MCXOEHOrO BEMIECTBA IS HOJYYeHHA XJIOPrufpara
xamdena npuMensalor KameH, NonyyeHEWE u3 waoGopHeona Harpe-
paHHeM ¢ 25-0poll. cePHOM KHUCAOTOH, IMEIOMH TeMIepaTypy 3aTBe pae—
panna 48,5—50,5°, Tak xax HeoGXoMMO TIATEILHO MB0eraTs 3arpsas-
HeHMil, MOTYIMMX OKA3aTh KATAJIHTHIecKOe peficteme, pabory BemyT
B gucTol WPMOLIEQOBAHHOHR WOCYHe, OTCACHBAIOT He uepes Gymark-
ane QuibTpH, a uepes GapdopoBy GEALTPOBANLHYIO ILIACTHHKY
(B HACTOAmMEE BpeMA AJIA HTOM MeJM CIYKAT CHeNMANbHHE THIIIH IIS
OTCACHIBAHNSA), B THIATEALHO HCKIIOYAI0T BIAAMKHOCTL BO3LYyXa, Kampen
pacrsopsator [157] BmomosuuROM 06BEMe cyxoro sdmpa, m B pacTeOp:
ApMm XOpOmeM OXJIaKieHHH NPOmycKAalT OokKoio 1 Moia eyxoro
x70prCcTOTe BOAOPORa. Ilpm 5TOM depe3d KOPOTKOe BPeMA BHIIAAAIOT
Gesl0cHesKHEIE, AMOpPOTHUKOOGPasHO -pa3BeTBICHHEE KPHACTAJIIE, KO-
AMYECTBO KOTOPHX 3HAYATEJBLHO YBEJMYMBAETCA, €CIIM OTOrHATH 9aCTh.
edupa cyxmm posnyxom. Ilocie OTCACHBAHMA W BHCYMMB3HASA HAN.
eKEM KaJM NOJXyualT oxono 70Y% xnoprmppara ¢ T. mi, 125—127°,
Hukorma me ymaeTcs NOJYyY4ATh XJIOPrMApaT KaMeHa CcOBepPIISHHO
esoGoauemm ot m3oGoprmaxiopraa. Ilo Meitepepeliny m IMcrepy, maxe
B Iywmnx npenaparax scerna naxoxnrca 9—109%, wzoboprmnxaopuga.
Tak Kak B XJIOpruppate Kam@eHa aTOM XJIOpA, CBABBHHLIL ¢ TpeTWI-
HHM ATOMOM yrijepofa, BHAuNTeJsHO Oojdee peaxmmomBOocmocobeH,
9eM BTOPUYHO CBA3AHHEIA B M3060PHMIXJIOpHMAE, CONEPIHANHE XJIOP--
rufpaTa KaMQpeHa MOKHO JIErKO ONPeReNIHTh TUTPOBAHHEM CHMPTOBBLIM
€IKIM KaJu. :

OuncanHb® OTHOMCHAA HenocTatouno ytoduewsl. Tax, mo Meitep-
peliny u Imcrepy [157], wa nunena ma xonopgy mosnydaeres MeTHHH I
OAHeHXJIOPIUAPAT € TPETHINO CBABAHHEIM XJOPOM, B TO BPeMs KaK
mpu HarpepaHum obpaayercd awmb Gopuunxnopug. Iluwenxioprug-
paTt y:ke OpW Temmeparype Huzke 0°caMOIPOM3BOJBLHO HPeBPAIIAETCA
B GOpPHIIXIOPHA.

6) 1 pucoedunenue 1 AYEMUACHIGOIM CERIAM

ITprcoeguHeHNe TaJIOTEHOBONOPORA K aNETMICHOBON ¢BAZH, TOTHO
TAK ¢ KAK B HPHCOSAMHEHHE I'ajioreHa, MOKeT HPOHTH B ABE CTANUMN.
Peakunsa polroe BpeMsi He MMelsia ocoGeHHoro 3mageHms. IIponyxTer
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HePROA CTAAMM PeaKIUM, KaK, HAOPUMeD, XJIOPUCTHII BUHEAJ, GpoMm-

CTHIYf BUHWJ, HOJIy9QIOTCH 3HAUATEIHLHO yAoOHee OTHIEILIeHMeM rajio-
TeHOBOADPOiA2 OT JMXJIOPOTHIeHa mam Aubpomstmiena. Ilpopywral
sK€ BTOPOM CTANHH, XJIODHUCTHI 3THNIHASH, GPOMMCTHIL ATUIMAEH WA
HMOMCTHIA STHIMIEH, WA He MMEIOT HIKAKOTO 3HAYCHHA, HIH jKe yNo6-
Hee mOJyIal0TCA WHAYe, KAK, HAOPHMED, XJIOPHCTRN STHITMAEH HOIY-
yaerca XJ0pUpoBaHWeM XIopmcroro Sthiaa. OnHAKO coBceM HeaBHO
HTA pearnuA mpuobpera B TeXHUKe Gomsmoe 3pavenme. Hak m3pectuo,
0HAa IPABONMT, IO YPABHOHMIO

Cy,Cl,

CH,:CH.C:CH + HC1 &% CH, : CH.CCl: CH,,

OT GUHULAYEeMUACHA K 2-ZA0pEymadueny, TAR HA3HBAEMOMY TAO0pO-
npery, mojuMepmaanueil KoToporo NoNy4aoT Zaopraywyk. Jlabopa-
TOPHBE NPOIMCH NOJy9eHwsi 2-XJT0pOyTagHMeHa HEW3BOCTHHI, BCe
ONMUCAHMA COCTOAT M3 MATEHTHOHR JATepaTyph. OTHOCHTENEHO 3HAUCHHUS
peaxnmum B HOBOH XHMMH auetmileHa cM. Hmrozemyc [158].

3. IPHMCOENUHERME rAJIOTEHA K PATTUKAJIAM

Papnransr Tuna Tpu@eHMIMeTHIIA MrHOBEHHO PEAarnpyior ¢ rajlo-
resamn. Opmaxo, mo T'ombepry [159], ¢ xmopom u Gpomom y:xe mpum
—10° HacTymaer He TOJNLKO HpPUCOeJUHEHWe, HO M 3aMeHIeHMe, TaK
9TO 9TUM IyTeM XJIOPHCTHI uian GpoMucTHIl TpPRQEHATIMETHI He Oy-
qarrcsa aucTeiMu. IlprcoennHeHMe MPOXOOUT COBEPIIEHHO IVIATKO M
HKOJIMYEeCTBeHHO IMPH o6paboTre TpuGeHRIMETHIA B PACTBOPe cePoOyIile-
pona mpu 0° mogoM B TOM e pacteope. HosmduecTBO  HOITIOIMEHHOTO
MOfA B TOYHOCTH COOTBETCTBYET KOJUMIECTBY TeKCA(eHHMIDTAHA WMIIM
TprpenmaMeTHIa, YTOGH BHIEIATE MONNCTHI TPHPEHNIMETHI, HYFRHO
pa6oTats B arMocdepe CyXoro yriaeKMclIoro ra3a. PeaknuonHyio eMech
$uIBTPYIOT OT HMOGOWHEIX IIPOAYKTOR, B LIPO3PadyHHIl QHILTPAT HO-
0aBJIAIT mEeTPoeHHLIA dPup M oXnaEmalwT JpgoM. Hax TounbKO
HagHeTcd KPUCTAJIM3AINA, PACTBOP NEKAHTHPYIOT B HpPYroit cocyn,
CHOBA OXJAMNAIOT M OCTABIAIT HA NOJHYW0 KpHcTamsanmuio. Jlns
OYHUCTKM ReUleCTBO PacTBOPAIOT B cepoyriepone m OCaKAAIT IIeTPO-
gelirsiM sdupoM. Temneparypa nmasienma MOAmCTOTO TPHQEHIIME-
cmaa pasHa 135° ¢ passomennmem. BemecTBo O4YeHB meycToWdMEBO.

Tfosswe T'omGepr [160] ma srToif peawnmm ofocHOBaJ MeTOX ompe-
JeJIeHNA TPUaPWIMeTHIOB THTPOBAHHCM.

4. IPUCOETUHEHNETHIIOTAJIOTEHHEIX KUCI0T
E 9THJIEHOBBIM CBA3AM

B pesyisraTe NpUCOSIMHEHWA XJIOPHOBATHCTOM KHCIOTH K HEHA-
CHIEHHEM COOIHHER MM mosryuatoTes rasoresranpuus R -CH:CH-R+
+HOX > R-CHOH-CHX-R. Onw ke nomy4alorca U3 MOIHOKCHCO-
egunennii wacTHaHeIM 3amemenwem OH wa ramoren (cm. crp. 112).
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Onn wmMeIOT 3HAYeHHMe KAK HCXOfHEE BEI(ecTBA NI IOJYyYeHWH
PeAKIEOHHOCIOCOGHHX 0KUCU ImuAera A OKACHEX coennuennii. Heo6-
XOMUME [JIA peaknWE BOAHHWU DAacTBOP TAOPHOCAMUCMOL KUCAOMBbL
WIK COOTBeTCTBYWMEH OKHMCH XJOpa LOJIydYaloT IO ORHOMY H3 ciie-
NYyIOIMAX cmoco60B.

1. Mo Maproerurory [161], ceesreocamneriyio, HEATYIO, eme
BIMKEYI0 okmch pryTH (160 2 m3 200 cyaemmur) pamyuusaor B 1500 4s
BOJH M B.CMech LPONYCKAIOT IPH PAa3MEIIMBAHMN HJIM YACTOM BCTDA-
XHBAHUE A OXJIKICHHA JBAOM BHEPrHYHYI0 CTPYH XJ0pa, MNOKA
nprgec ve pocrurrer 60 e. IIpm cToAHAM cMecH Ha X0J04y B TeYeHUO
HOYM OKHWChL PTYTM HOPeXOAHT B PACTEOD, KOTODHIA HePeroHAoTr, M

_mepsrie orxogsamue 800 .4 yrapausaioT Hajx okucso prytn. Copepma-

HHe OIIPejelIAi0T HyTeM THTPOBAHMA.

2. Tlo Bomo [162], 50 2 Gnrapbonata Hatpms 3ammsaior 600 w4
JTeqAHOH BOAM M B PACTBOP LPHM OXJIAMKHSHMHA IBIOM IPOMYCKAlOT
XJIOP 10 TeX 0P, NOKA W3 MPOGH PAacTBOPa HPU HATPEBAHAM € PACTBO-
pom xjopHcToro Gapuda He HepecTaHeT BHIAJATH YIVIEKHCAbIH Gapwii
o ypasuenmio NaHCO3+-Cl; > NaCl4-HOCI1 4-CO, pacrsop comep:xut
TOJIBKO XJIOPHCTHIL HATPMA M XJIOPHOBATHCTYIO KHMCJIOTY W IODTOMY
MO3KeT HemoCcpeacTBeHHO y‘norpeﬁnﬂ'fbcﬂ OOYTH JIJIs BCEX IelIeit,

3. Tpernit cmoco6 maer BamBeprep [163].

TIpacoeiMaeHe K STUAGHOBHIM CBA3AM HPOMCXOOUT IPH CTOAHUHA
Ha XOJORYy ¢ 2—3-mpoIl. PAcTBOPOM XJIOPHOBATHCTON KMCIOTH, MPH-
weM, B cyd3e IUIOXOM PACTBOPMMOCTY HEHACHINEHHEX COeIWHEeHM
B BOJIe, CMECh, €CTECTBEHHO, PasMelnMBalOT MM BeTpaxusawT. ['azo-
00pa3HEe KOMITOHEHTH DeaKIMM IPONYCKAOT B cMech cTpyel.

fIpucoegmuenre IWPOACXOMUT TAKAM 06Pa30OM, 9TO TaJIOLeH HPHCO-
emWHAETCA K aTOMy yrilepopga, Gomee GoratoMy BOJODOJOM, THJIPO-
KCHIBRAA Tpyuma — K -MeHee 6oratomy: CHZCH:CH, 4 HOCI —
—-CH,:CHOH-CH,Cl; 1. . Kak pa3 IPOTHBOIOJOMKHO TOMY, KaK
mo mnpaewiay MaproBHMKOBA UPHCOETHHAETCA TaJIOTeHOBOXOPOX
(cm. cTp. 77). ‘

CopepuIeHHO TaK K6 pearnpyloT HONHOBATHCTAA M 6poMHOBATHCTAA
rwcnots., Tak, HanpuMep, no Bpionenwo [164], nukmorexcennomrug-
PHH TOJYY3al0T caexyoiumuM olpasoM: _ :

40 2 mmraorexcena pacteopaT B 150 ma 3Pmpa, K pacTBOPY
moGaBaAIOT 7 M4 BOJEI M DO 2 OKACH PTIYTH M CMech BCTPAXUBAIOT
wpn oxaassneRud ¢ 124 2 woga, KoTopHU moGaenalor wactamu. Horma
OKpacka OT WONA NOYTH MCYe3HET, CMech QHIBTPYIOT; (Quib-
TPaT BCTPAXHMBAOT CHAUAIA ¢ PACTBOPOM HMOZMCTOTO -KAJIWsH, 34TEM C
pacTeopoM cyapmra HATPMA, cymaT cyJInparoM HaTpHA, OTTOHAT
3dup M OCTATOK KPHMCTAJUIM3YIOT M3 IleTpodeiiHoro sdupa.

B kavecTse APYroro mpuMepa MOMKET CIYXHTb IOJIy4eHH® KO-
PeKCeH XJIOPrIAPHAHA, &-XJI0PIMKIOTeKcanoa, onncagnoe B «Cunresax
opraEmuecKnx mpemaparoB», cOGopumk -1, cip. 496 (1949).

6 . Befirarn, 9. 2.
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[omyuenne (eHUAXIOPMOTIOUHON KUCAOTHL ONMCHBAIOT DpIen-
metiép u Jlumm [165]. .

B pacTeop 286 ¢ coxsl (ruppar) B 2 4 BOXK OpH 4° NPOOYCKAIOT ¢ M3~
GairoM xsop. Kak TONLKO IPH BCTPAXWBAHUM IIPeKPATATCS HOTJIO-
meHMe XJI0pa, PACTBOP rHIOXJIOPHUTA MOCTEHEHHO MPH PASMEIIUBAHHL
BIIMBAIOT B TAKKe OXJMEIEHHHI 0 4° pacteop 150 e ropwuHOi
ruesoTs i 70 e motawa B 2 4 popsr. Ilpn atoM srmenserca yraexumeso-
T8 H Beeria BHIAjaeT HeMHoro Xiopermpoia. CMecH [al0T CTOATH.
nosraaca, paspymanT M3GHTOK THIOXJOPHTA CePHHCTON KHCIOTONH 1,
HaroHell, no6apmaior 210 s consanoi kucaotH (ya. sec 1,19). Cnyera
24 waca QWIBTPYIT OT BHIABIIETO XJOPCTHPOJA M HEOOMBHIOrO KO-
JIMYECTBA KOPHYHOM KUCJIOTH, KOHTEHTPUPVIOT PACTBOP A0 MOMYTHE-
HES, JAIOT OCTHTb W OTQHIBTPOBKBAIOT OT BHUABMIeH (CHEIXIOPMO~
JIOWHOM KHCJIOTH, KOTOpasg BHpelserc OOKWYHO B BHAE Macja, HO
3aTBePAeBaeT IPW DOTHpaHMM. MaTodHEIH DPAacTBOP KOHLEHTPUPYIOT
enle M, HAKOHeN, KOTAa HAYMHAET BHOANATH TOBAPEHHAS COJb, W3-
sierator admpom. OOmmit BHIXOJ COCTaBISET OKOIO °/;, OT Beca Bas-
Tolf KOPWYHOU KUCIOTH.

I. SAMEIEHUEM

1. 3BAMEINEHUE BOJOPOJIA TAJIOTEHOM

O6mue s3amMevaHnmsa

IIpamoe pmeificteme sjieMEHTAPHOTO TajoTeHa [cM. mpuMeuanme 7,
crp. 603] ma oprammueckme BemiecTBa He BCErfa TPMBOAMT K OJUHO-
PORHHIM DPOAYKTaM B TeX CJAy4YasaX, KOIga KOHKYPHPYIOT HBCKOJBIO
aTOMOB BOYIOPOJA, TAK CKa3aTh, PaBHOIO WJIv mOAoGHON0 mOTeHUMA-
na 3amemennda. Tak xak pgeifcTsHe TIaJOTCHOB HA YTJIOBOJOPOJH,
moJIygaeMele W3 He(TH WIIM IPU TEePeroHKe yIvs, CMOJOKYDEHHH W
THAPEPOBAHMYN YIVIA, IPeficTapiasgeT co0oli meppsit War B nepepadorke
STEX UHAW(Pe PeHTHHIX BeIecTB, YTOOH cOeJaTh UX coocOGHEMHU K ompe-
HEJICHHBLIM XMMHYecKAM NPEeBPANICHNIM, CHUCTeMATHUGCKOe WMcecieno-
BaHWUE 3TOil peaxkIMM npejcTaBigeT coboil 0cobyd BAMKHOCTSH.

OcHopHEIe HCcleODanAA B 3TOM 06/IACTH GBIIM HPOM3BENEHH YiKe
napHO. Onmako 10 CMX TIOp, HECMOTPA HA MOCTYHHOCTH WCXOIHIX
BeN[eCTB, He BcelAd yAaercA AOGMTECH MOJYYeHUs! OZHOPOTHHX MPO-
nywtos.- Hampumep, mo Mumxasmio [166], rexcam maske mwpu mpm-
MEeHEHMM TOJIBKO TNOJOBHHHOTO KOJIHMYeCTBA GpoMa, TeopeTHdecKu
nOTPeGHOTO JIIA [OJIYYeHWsT MOHO3AMEIICHHOrO IITPOM3BOAHOTO, HHU
B KAHKOM Cay4ae He o6pasyeT TOILKO MOHOGPOMIeKeaH, 8 BCETA PALOM
C HAM IIOJIY9AI0TCA BHAYNTEJNBbHEIE KOJNMICCTBA HOJIH6POMI/IPOB3HHI>IX
HPOAYKTOB. : ’

; l,,leyrnM IpUMepOM ABJIAETCA XJIOPUPOBAHNE TONyoa, B 310M cay-
¥de JIOTKO TAK DOBIUATE Ha Te4eHWe pPeaKinu, YTOOE HANPABUTH 3a-
MerleHHe B AXPO WIX B GOKOBYIO Iiems. B mepmoM ciyuae mosyuaercs
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IIPAKTHYECKH He Pa3[esinMasi cMech ABYX M30MEPHHBIX XJIOPTOJYOJIOB.
Bo BTOpOM city4se mOBOIBHO XOPOINO ymaeTcs YIOBUTH lepPBHIE HPO-
AYKT XJIOPHPOBAHHUA — XJIOPUCTHIA Gensu. llo mpm panpHeiimeM
XJIOPAPOBAHMA XJOpHCTOTO OeH3M/IAa naske WPH JAelicTBEA KOw4de-
CTBA XJIOPA, PACCYMTAHHOTO Ha o6pa3oBanme TQIBKO CJIEMlyHOImei
CTYNEeHH XJIOPUPOBAHUs, BCOrHa HOJydaeTcsa GeH3aJNbXJOPUI COBMECT-
HO ¢ Gemzorpuxmopmmom. Mapksamby [167] coobmaer, dro 259,
BOMIEJINEro B PEAKUMIO XJIOPa HAeT HAa 06Gpa3oBaHUe TPUXJIOPIIPOMBBOA-
HOIO, W3 9ero CJepyeT, 9T0 MOJEKYIAPHOe OTHOLIeHHe GeH3aIIhXJIO-
pug — Gemsorpmxiopuy cocrariger okojo 2 : 1. B mporusomomnosk-
HOCTL ‘TOMY, 9TO MMEeT MeCTO HDW XJIODMPOBAHMM ANpa, HCHONB3O-
BaHMe cMecH OeH3aIbXIopua — OGeH30TPHXJIOPHA HE NMPeHCTABIACTCH
BO3MOKHENM, [’a37eileHNe KOMIIOHEHTOR BCJeCTBHE GIM30CTY TeMIle-
paryp nx wmmenus (205 m 214°) meymoGHo, ecam BooOIIE BOBMOJKHO.
Ho mpopywis mx ruppoin3a, GeH3ambIeruy u GeH30lHaH KHMCJIOTA,
HACTOILKO OT/IMYHEL II0 CBOBY XHMUYECKOW DPHUPOJC, ITO 3TO NEJIaeT
pasieleHue CMECH MCITIOMMTE/BHO - JETKHM, W TaKoe MPOU3BOACTBO
GeH3aNIbIeruaa, ¢ 0eH30MHON KUCIOTOH B KadecTBe MOBOTHOrO IWPOXYK-
Ta, OkITO upe3swwaiino panmoHansHEM. Ho Metommyeckmit BOmpoC
[ONIyYeHuss UACTOTO GEH3ATHLXIOPHAA DTHM He paspemaerca. UUro
panmonaibHee, HPOBOAUTH JiM CHCTEMATUYLCHYIO (PpaKkuMOHNPOBRY
cMecH XJI0pHCTOro GeHsuila ¢ GeH3aTs XIOPANOM H GeH30TPUXIIO DHIOM,
KOTOPAA BCErfa MOJLydaeTcs, eciIl UCXOMUTH W3 TOMYOId, M, HCXONA
w3 uucroro OeH3aspAernja, BaMEHHMTb KHCIOPOHA XJIOPOM, B3aBMCHT,
¢ OHOM CTOPOHEI, OT MOTPEOHOM CTemeHM YHCTOTH GeH3aJbXI0PHA
U, ¢ APYTeil CTOPOHHI, OT TOTO KOJIMUECTBA €T0, KAKOe KeJIaMT LOIIy-
quthk. Bo3Mokno, uto OBLI0 OB nenecooGpasHo moy9aTh THCTLI Oen-
3AJEXJIOPHT B HeGONBIINX KOJAMIecTBAX M3 GeHsannaeruma; Boarpine
Je KOJIWYecTBA — PA3FOHKON TOBApHOro mpoAaykra. Jlpyro#t myrs,
KOTOPHIt MOIXOAUT, MPABAA, He B BTOM OCOGEHHOM, a B 8HAJOTMIHOM
¢7ydae, COCTONT B TAPBOHAYAIGHOM XJIODPHPOBAHMM [0 TPUXJIOPIPO-
H3BOJAHOTO ¢ MHOCJACAYIIMMM 33MeIleHHeM ORHOTO AaTOMAa TIajioTeHa
BOJOPOHOM ¥ 0GpasoBaHWeM AHXJIOPIPOM3BOMHOTO. PemeHne BoOmpo-
a ¢ MPaKTAIHOCTH HTOI'O ITYyTH 3ABHCUT TJIaBHBIM 06pasoM oT ABYX

GCTOATENBCTR. BO-IIEPBHIX, NOPOr AUXJIOPHJ — MOHOXIOpME Opu

3aMewellny TAJIOTeHa BOJOPOJOM MOMKET OKA3aTbCA 3HATUTENBLIO
BEIIIE, YeM II0por AUXJI0pUx — TpAXJIOpuR OpHn HepBOHa‘IaJILHOM 3a-
MENICHEA BOAOPOJA TAJIOTEHOM; BO-BTOPHIX, BOBMOFKHO, 9YTO ITHM Hy-
TeM WOJYIHTCA TOME TOIBKO cMech, HO 9Ta cMech yske me Gyset co-
AeP:xaTh TPHXIOPHAA, a TOIBKO MOHO- M IMXJIOPHAE, KOTOPHE BCEra
Jydmie PasnesAnTCA PA3rOHKON, 4eM [H- M TPUXJOpWUJ (Gen3uixito-
pux — 179°;  Gemaanpxsopux — 205°,  GensoTpHXIOpPHA — 214°).
W, mrakonen, mOABIACTCA HOBAHA TOUKA 3PEHWA, KOINA MOJrydeHHe Hpo-
NyKTOB GOJIee BHCOKOTO 3AMeMIeHMA Jlelieniae M yxoOHee moydeHus
HUBIMX MPOXYKTOB, JTO HMEET MecTo, HAIpWMep, B CJIy48aX XJIOpH-
¢THII' MeTmieH — xdopodopM, GpomueTmii MermieH — 6poMOQopM.
6*.
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B a1nx cayuanx ouens panmonanbao oGpaTHoe mosyuenue GpOMECTOTO
MeTmiieHa H3 GpOoMOJopMAa M XJIODHCTOrO METHIIeHA M3 XJT0PO(pOopMa
(cM. BHme). ]

Hawonen, mocrefyoinee 3ameweHile OXHOrO TIajioTeH3 JPYyTUM
TAKKe MOKeT OKa3aThCsA PANUOHAJIBHES, YeM HPAMOE ero BBeJeHHe 3a-
MemeHMeM BOAOPOAA WMJIM Kakoi-ImGo mpyroit rpymms.

W3 cxa3aHHOTO JIETHO NOHATE, YTO IPAMOE TAJIOreHUPOBAHAE B JIa-
GopartopuaX NPENapaTHRHO Ba;KHO JIAIML B TeX clyyagX, KOTHA OHpe-
JIeJICHHEI® ATOMEL BO/IOPOA 3apaHnee 0cOOEHHO CRIOHHE K 3aMeIIeHuIO.
Tak, & ramoreHONPOMBRONHLIM AIN{ATAIECKEX YTICBOAOPOAOR B 06-
meM ropasno yaoOHee HTTH HyTeM IPHCOCSHHEHAA K oJiePUHAM HIIH
3aMemmeHNeM T'MAPOKCHIbHOM Ipynmsl nin KapOGOHMILHOTO KMCIUPOIa
B COEQTAX, AJALAOTHAAX U KeToHaX. Bee ske MHOrIa Tperwduse M BTO-
PUIHBIC ATOMKEL BOOOPOZA HACTOJABKO peaHHHOHH()CHOCO6HLI, YTO 1ipa-
MOe HX 3aMelleHHe MOKeT OKA3aThCA BIOJHE IeIeco0bpa3HEIM,
Hepsonauansmsie cucteMaTnYeckHe WCCIIEOBAHNA HPOUECCOB XJIOPH-
poBaEEA ¥ GPOMMPOBAHEA HOPMAILHHX QMHPATHISCKIX YIIIEBOJO PO-
AOB ¥ HAOIIOAAIONMXCA IIPH BTOM 3aKOHOMePHOCTel GEIIM TWPOH3Be-
menn Tepndemsxepom [168] m Kpommreitmom [169].

IlpamoMy xIropmpoBaHMI0 HAPafHOB NOCBAINIEHH HCCIENOBAHMA
1. Beprumopoxa [170], koropre wactmymO cTOAT B IPOTHBOpeumE
¢ Gosee craprmm, mpeyxnuMu HaGaogenuamu. Bepramopox [171] B on-
Holf W3 PaHEMX pPaGoT HO XJIOPHPOBAHWIO IPOM3EOMHEIX TOJIYOJIa Ha-
eI, 9TO MATAXJIOPUCTAA cypsMa B HeGoapmux roxmuecrsax (0,01 mo-
11) cnocofcTByeT @6Pa30BAHNI0 MOHO3aMEIIEHHRIX TPOJYKTOB, B TO
BPeMsI KK HOJ COfeHiCTBYeT MHOTOKPATAOMY rajgorcuuposannio. Kpome
TOr0, GEITH HAe s JaHHKE OTHOCHTEILHO PA3JM9Us CYXOro M RIAM-
HOTO XJIOPUPOBAHUA. B mOciienHee BpeMs BEACHWIOCH, 9TO IATHAXIIO-

pucTas cyppMa NpH XJIOPHPOBAHMU OKA3HEBAET TOJLKO TOPMO3AIICE
reticTeme. CaMiie XOpomIMe pe3y IBTATH GHIIM DOTYIEHH IIPH BIAKHOM
X.I0pHPOBAHUH,

nabopaTopHEON NPAaKTHKE BARHE® NPAMOE T'3JOreHUPOBAHHE
3POMATHICCKAX YTIVIEBOJOPOAOB KAK B AXpE, TaK M B GOKOBO# L.
3necy Tamme HalileHH 3aKOHOMEDHOCTH, O KOTODHIX GygeT cKasaH
Hxe (ctp. 89). Xmop u Gpom BpOAATCA B 06wmeM Ge3 saTpymHCHMIM
B JAHHOM ciiyaae mpu copelicteum mepenocunmkos. HaoGopor, wop
AeHCTBYET 3aMENIANN(e TONBKO IPY BIOJNHE ONPENCJICHHLIX YCJIOBHUAX,
KOrfa o0pasylomuiicA IPM DeaKIuM HMOAWCTRIL BOJOPOR YAATAETCH
ORVCIIeHAeM WM CBSASHBAeTcA KAKMM-THO0 MHEIM ITyTeM. OJeMeHTap-
HH $TOD HA OpranuYecKue BemecTBa OOHYHO AeficTByeT Pa3pymaome,
TAaK YTO (TOPTPOMIBOLHEIE, 32 MAIBIMA WNCKIIOUOHUSMHA, MOTYT HOIY-
uaThbeAd TOABKO o0xomuuM myrem., Kpome cammx ramorenos, MHOTHA
IPUMEHAIOTCA COMBEH NS, COflePIKATINE FAJIOTeH, KAK, HAITpEMep, IATH-
XnopHcTHE Gochop, TATHXTOPHCTAS CYyPHMA, XIOPHMCTHIL CyMbdyPHIL.

OcoGenHo JIETKO PEATMPYIT ¢ rajOTeHAMHU TAKHE aTOME BOJOPOAA,
KOTOpHe pacHOJIOMKEHEl 10 COCOACTBY ¢ OHPCACTCHULMH TDYIIaMH,
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Ipesknae Bcero KapGoumiIbHON M KapGokcnipHOI rpymmamm. B srom
c/Ay4de IpPH DPOAOJIKAIOMEMcd IraJIOTeHHPOBAHHM 3AMEIlaeTcsa He
TOJIBKO OfMH, CTOAMMII 110 COCENCTBY ¢ AKTHBMPYOMIEH rpynmoii,” aToM
BOJIOPOJIA, HO TAKKe M BTOPOIt, eciam Taropoit mpmcyrcrByeT. Tak, ns
MPOTROHOBON KACIOTH MOJiy9aerca 2,2-TuGpoMIPOIAOHOBAA KUCIIOTA,
u3 Mmacagmoir — 2,2-gmGpommacianaa. Toneko mocje 3TOTO IPH He-
KOTODHX YCIOBMAX 3aMeIaloTcA W ApyrHe atoMel pomopoma. OcobeH-
HO JIeTKO TaJ0oTeHmpyloTcs KeTOHH. Ilpm 3ToM cTosmad mo cocemcTBy
¢ kap6ommnoM CHy-rpynna umeer mpermymectso mepes CHgrpynnoi;
TAKAM 00pasoM M3 METHISTHJIKETOHA ¢ BIIeMEeHTaDHEIM XJIOPOM HOJy-
gaeTca TIABEHEM o6padom 3-xmopGyranon-2, CHy-CO-CHCl-CHj,
B B OrpaHUYeHHOM KoiuuecTre — i-xnopSyranon-2, CH,Cl-CO -G H;.
B Gomee MATKAX yCIOBHAX OPH Pa30aBIeHAM XJI0DA YIAEKHCIHIM
ragom u opu oxnaxmenun (cM. Hopmyn [172]) moxuo nonywars nourn
TONIBKO OfMH 3-Xi0pGyramon-2. Brcumme romonorum pemyt cefa ama-
JIOTHYHO. »

AJrnnermib 3aMemalnTed TOKOGHO KOTOHAM, HO IIDH 3TOM YaCTUYHO
ormcnAoTcs. B apoMarmaecKuX anpieruAax, Kak, HAIPEMep, GeHsauIb-
Zerny, AibLJeTMAHELE ATOM BOAOPORA JIETKO 3aMeINaercsd HAa TaloreH
¢ o6pasorRaHMeM TaJIOTeHAHTHAPANOB KHCIIOT,

Papraiv 06pazoM JIerKO OKHCIIAIOTCA WIHM JeTuApPUPYIOTCA CHMPTH,
[Hoc/Ie 9ero OHA TAJOTeHHPYIOTCA NAJIbINe,

Ha6mionapmeeca Tepodensgepom (cM. pume) cBoeofpasmoe pas-
Jimure B MOBeJSHUA XJOpa B OpoMa OTHOCHTCA TOJIBKO K rajIo[eBMpo-
BAHHUIO YIIEBOJOPOLOB: HPH 06paGoTHe MOHOXJIOPUIOB HIM GPOMHIOB
X7A0poM WIE GpoMOM BTOPOil aTOM rajioreHa BCer7la HANPABIAETCS
K aToMy yIJiepoja, eme He MMeIONleMy 3aMecTHTeself, 1 0coGeHHO
OXOTHO K TOMY, KOTODHI PpacHmoJIOKeH IO cOCeICTBY ¢ TajoreHupo-
BaHHHIM aToMom. Janpmeitinee GpoMupoBanHe upeT TaKuM oGpasom,
9TO OPH RGKOOM AaToMé yryiepoja, HWMelomeM cmocolHHE K 3aMe-
MEHNI0 BOAOPOJ], TOJTy9aeTcA IO OXHOMY aToMy GpoMa; HampuMep,
n3 mpomama uonyuaercs 1,2,3-rpuépomnponan. Ecan ke B peakunio
BeTymaeT GoJIBIDE OHOTO aToMa XJOpa, Hepemko Habmiofaercd, 910
XJIOPUPOBAHAE HANPARAAETCH KAK PA3 HA yiKe XJIOPHPOBAHHHI aTOM
yraepopa. OXHAKO 3TH TeOPeTMYECKA BAKHEIC HAGIIOCHHA e[Ba JIA
MOryT ¥MeTh LOpeIapaTUBHOEe B3HAUEHUE,

JlerrxocTs, ¢ KAKOI BaMemAIOTCsi ATOMEL BOLOPOLA, PACHOIOKEeHHE
oo cocefgcTBy ¢ KapOOKCHITRHON rpymmoif, eme yBeJHIHBABTCA IS
MajoHOBOU KACHOTH. Tar KAk cMHTe3H BHICOKOMOJIEKYJISPHHX Kap-
GOHOBEIX KWCJIOT HacTO NPOM3BONATCA 4depes IPOM3BOAHEIC MAJo-
woso#t mmeaorsr R-CH,X 4 CHNa(COOC,H;),»NaX + R-CH,-
-CH(COOC,H,),, mpm HEKOTOPHX OOCTOATENbCTBAX, ©CJHM XOTAT
[OY4HTh o-TAJOreHMPOBAHHNE KWUCIOTH, ObiBaer ymao6uo GpoMu-
poBark 3aMeNEHHYH MAJIOHOBYI0 KHCJIOTY M OT OpPOMMAJIOHOBOI
KHCTOTH oTmenuTs HByoxmesn yrmepoga: R.CH,.CBr(COOH),—
- R-CH,CHBr-COOH. :
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IlepeEOCYIU KN TAJOreHOB

Bompoc o peiicTeuE neperocuukos Ipu IPAMOM TIaJOTeHUPOBAHUE
BHACHEH, HNOBHAMMOMY, MOJHOCTBIO:! OLM IIPOABIAIOT: HENOCPedcmeeH:
Hoe JeitcTBWe NUINe B TeX cAyuanX, KOT[A, KAK TPU DeaKOUAX 3a.
MemleHMA B siipe, UMEOTCA B HAJMHUMM cnocobias & npucoeduuenui
cucrema. Haobopor, Ha rajiorenwpoBanme GOKOBHIX Iemel  OHY
OKA3LIBAIOT TAK JKe M0 BIAMAHHA, KAK M HA IaJOrCHAPOBALHE
anmaTHIecKNX Meleit. '

Ileperocuuramu xaopa ABIAIOTCA TAKME COMM METAIIIOB, KRK XJIOpP-
HOe JKeNe30, XJIOPHCTAfg CyYpbMa HIM XJIOPHOJ.

Ot 5TOl cXeMH peaknmum OTAMYAETCA CXeMa, HPUHATASA IS UPS-
MOT0 XJOpHpoBaHMs KapOomopmx wucior. Ecam B mocnepmeM ciy-
93e A00aBATE TPeXXIODHCTHIL MM NATHXIOPHCTHE gocdop, cHauaIa
oGpasylorcsa, x0T OH B B HeGOJBHIOM KOJIMIECTEE, X710 PaHTHADHIEL
KapGOHOBHX KHCJIOT, CHOCOGHOCTh KOTOPHIX K 3AMEIICHHIO TOPA3J0
Gospme, TeM y coGopubix rueaor. Bosmmkaomme mpum sToM XJopH-
POBaHHEE XJODAHTMAPHIH, OFHAKO, fadblle He TIIOreHAPYIOTCA,
a ¢ M30HITOWHOM KaPOOHOBOI KMUCIOTOM 0GPasyIOT AHTHIPUAK KHCIOT,
KOTOpHe ¥iKe XJIOPMPYIOTCH JANbIe W, HAKOHEll, THAPOJIHSyIOTCSH
B XJIOpHpOBaHHKe KapOomoBhie kmesorhl. Mam sxe (ut0, Bmpouewm,
IPUBOJUT K TOMY 3Ke) XJIOPUDYIOT AHCHAPHA KapGOHOBOH KHCIOTH
¥ pasjaraloT IOJYYeHHBIH XJOPHUPOBAHHEIA AaHCHMADHA, TAK KaK OH
ragponusyerca jerve. B ofomx caysamx peawuus HE MAET €O CRO-
GONHEIME KaPOOHOBHME KUCIOTAMH. :

Tunwanemu mepewocumxamm GpoMa cJyKAT Te ke BemECTBA,
HOTODHE NpPWMEHHIOTCA IPHU XJIOPUPOBAHUIM: -

1. MHerezo u acenesnue coan. IlpmMensior upw 3amemennax s
Anpe apomaruyeckux coegmHennii. Tax, mampumep, mo Ileiideneny
[173], #-GpomMEmTPOGEH3Oa mOMTYUAIOT COBEPIIEHHO CBOGONHEIM OT
xaopa u3 10 ¢ murpobensona, 2 2 FeCly, u 4,3 wma Gpoma npu 100°
B 3aIIaAHHEIX TPYORAX.

2. Hod. Bpommpopanne GeH3oinia, KOTOPO® € KeJNE30OM B KAUECTBE
MEPeHOCYMKa MHOTAA HAUMHAeTCA JIMOIh COYCTH SHAMMTeALHHH IPO-
MOKYTOK BPeMeHU M 3aTeM IPOXOXMT OUeHb GYPHO, IPOTEKAET TNAKO
B IPHUCYTCTBHH CJIEAOB MOZA.

3. Cepa. Haxomur mpavMeHeHue, HAIPUMED, 1L IOJy96HUA MOHO-
6POMyKCYCHO KWCIOTH B KUt yrcycHoit xkueaore (5% S) ¢ ne-
MHOTO GONBIINM, €UCM TEOPETITYECKOe KOJLHYECTRO 6poma.

4. Awomunui, zaopucmwii asoMuHRE, 6pomucmerii QA0OMUHLE,
Io Bmiomneitay [174], nocremenno BmocaT 1 2 IIOPOIIKA aJIIOMHHUA
B 150 2 6poma, B KoTOpOM OH pacTBOpPHAETCA cO BCOBIIIKAMIEL, W pac-
TBOPY AAI0T OCTHITE.

Temmeparypa u cmer

Iopmimenne TeMmepATypE ycKOPSeT OJHOBDPEMEHHO Kak 3aMe-
IeHne B AApPo, TAK W 3aMemenme B Gokosoii nemn. Ocpemenue ke,
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HOBMAMMOMY, [eificTByeT Oco0eHHO GaarcmpuATHO HA 3amemeﬂne63
GoxoBux nenax. Ha appo oceemenme AeiicTpyeT, MOBRHIIAA CIioco
HOCTH €r0 K IpPHCOeMHEHMIO,

CoyerTanume BIMAHKOH

1. Bensoa. Ha cety, Kak Ha XOJOXY, TK W IpH Harpesanud, B OT-

' CYTCTBMH IEPEHOCYMKOB ¢ XJIOPOM HOJYYaTCA CTePeoM3OMEpHEIE

Oen3oreKea XJio puisk, 1,2,3,4,5,6—I‘eK(28X.TIOp11PIRJIOI‘cRc;‘iHH B Komel-
JIIOMUXCA COOTHOINGHMSIX, €M., HAIPUMep, Msn*-rf,loc [175]. B mpucyr-
CTBMM MOpa, XJIOPHOTO jKeJe3® M XJIOPHCTOH cypeMml 00pasylor-
A, TOCICHOBATEIBHO WM COBMECTHO, XJ0PGensol, m-MuxiopGeH-
201 W HemHoro . o-imxjopéemsoma, sartem 1,2.4-tpuxnopbensod,
1,2,4,5-reTpaxsyiopbeH3oy, meHTa- M, HAKOHeI, reHcaxnopGelﬁ(gi;
:m., sampumep, FOnrdmeidm [176], Hamx [177], Bumasrepoxr [178].

2. Toayoa. B orcyrcTBHE TIEPEHOCUNKOB IPAMOE npncoennu%m/le
oo Tonmyonrekcaxaopuna Hemocrmrmmo. Ilo Humepy [179], lc n36BIT-
KOM Xq0pa mosygaerca oktaxsopmersimmesorexcan C,HClg, cTpoe-
Hife KOTOPOTO IOJHOCTHIO e YCTAHOBJEHO, HO, HOBHUJMMOMY, OTBE-
aaer fopmyme CoH;Cl,CHCL,. Ilpn mponmycxamuu xjopa B KUMAIINM
TOJIYOJI, & TaKe HA XOJOXY M IPH COTHEUHOM CBETe CHA4aJa HOJY-
42eTCA TONLKO GeHAMIXIOPH. B HPHCYTCTBHA HEPeHOCUMKOB HOTY-
9AI0TCA TOCJASROBATEILHO WIIH OJHOBPEMEHHO p-XJIOPTOJIYOJI, 0-XJI0p-
To1yod1, 2,3- u 2,4-pmxnoproixyosnst, 2,3,4- u 2,4,5-TPUXI0PTOTYOIEL
M, HAKOHEH, TETPAXJIOPTOIYOJE H MEeHTAXJIOPTOJIYO.I.

3. Hepmasur. Oraomesre HaQTAINHA K IMaJIOTeHIPOBAHNIO KOPeH-
HHM 06pa3oM OTIMYAeTCH OT OTHOIIEHNS GeH30IRHEX yIriIeBOROPOTOB.
B 70 mpeMsa Kak mpHCOEAMHERHE TAJIOTEHOB K MOCHSHEM BCOI8 M-
BOLHT K TPON3BOAHEIM IIMKJIOTEKCAHA, N3 Haranuna Ges nepenoc:nhon
DONY9AITCA COBMECTHO HAQTAIMHANXIIOPUL CoHCly u 1,2,3,4-nad-
ragmaTerpaxiopuy (cM. 3. Mumep [1801), namee mono- u nnxnzo]p—
nadrammarerpaxopuy (cM. Dayer u 3aame [181], Isapnep [182]).
C TepeHOCYMKAMU U PV HATPeBAHEY OJY4AeTCA -XI0PHATaINH U,
naxonern, mepxiopuadrammn Cy,Clg (cm. Bepreso m Inrgaeiim [183],
Pyodd [184]). : .

4, Ammpayer. OrHolreHue aHTPalleHa K XJIOPUPORAHMIO MOROOHO
orHomenuo Haframana: no [epruay {1851, Momuo momyumrs Majo-
yeroftampriit 9,10-puxa0pun, KOTOPEI ¢ SOTRMAM KOJIMYECTBOM XIIOPa
epexonnt cragana B 9,10-guxnopanrpanen (em. I'peGe u JIMGepMaHH
[186]) m marem B 9,10-mmxmopadrpanen-1,2,3,4-rerpaxnopun (eM.
[Mpaprep [187]), Tammepmanar [188]). Tlepxsopmporanue He yAAeT-
CH; ONHCaH TOJIBKO ORTBXHOPHHTP&UHH, OJHOPOIHOCTH HOTOpOI‘O He
moctopepra. Ilo Pyoddy [189], mpu ray6oxom xmopupoBarum mOy-
qaoTes TeKcAXJ0PGeH30J M TerpaxiopMeTaH.

5. Anasiornmuno pefieT ceds gferanmper, MUXIOPUR KOTOPOro HEW3-
BeCTeH, HO TIOJTYYeH JUXJI0 PPeHanTPeHTeTPaXJI0 DA, AaJIee TOLyIaeTcs
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’

OKTaxjiopdeHAaHTPEH ¥, HAKOHeNl, | 3[jech IPOUCXOAUT pacmay ¢ oGpa-
30BaHAeM mepxJiopOer3oa. ‘

Ilpobenenme peaxuumir XNOPDHpPORBAHUA
u GpoMuMpOBAHHUSA.

O moaxywennm m oumcrre xyopa cM. 4. 1, crp. 167.

Bpom cymar BeTpAXuBammeM ¢ cepHOM KMCAOTOH, GPOMHACTEIM
Ram,fuz%em uH poCPOPHMM aHPUAPHIOM, HO, HOBHAMMOMY, COBOPIICHHO
cyxan poM He Becerpa filefiCTBYeT TAK jKe XOPOIIO, KA OOLIYHEII.

HEKOTOPHIX TPOCTHIX CJYYaAX MOKHO 0GpaGaTHBATH Tajore-
HEPYeMOe BEIIeCTBO XJIOpOM MW GpoMoM Ges mpmMemenHA pasdanm-
Tesei. '

B kawectse pacrsopmTeneii IPH peaKIMAX T.0PUPOSGHUS TIPEME-
HAIOT clefyiomue: .

%. ;{leTmpexxnopncrmﬁ yriepon; 0e3yclaOBHO yCTOHUHB.

- XJ0pogopM; IIPE OCBEMOHMM NEPCXORUT B IETHPEXXII0PUCTHIA
yraepon. '

3. Jlenanas ykcycHas KHCIOTA; OYeHEL yCTOHUMBA IIPH HMBKHX -

TeMIeparypax,

4. KpoMe TOro, DnpUMeHAIOTCA: XJIOPOKHCH gocdopa, nurrpoGenzo,
CéPHAA KHCIIOTA, BOJA M aIMpaTHIecKNe IaJOTeHOTIPON3BOJHES, KaK
TeTPAXJIOPITAH M T. I. . '

I éuJIH pearnmit Gpomuposanus BHGOD pacTBopUTened Goabime.

HJle BCErO IPUIOLHEL IePeYNCIeHHEe BEIIIe [

2CTBOPHT
c/IefiyIoT: P PHISHM, modteo
1. Cepoyraepon; GeaycinosHo ycToftums.

aniiu HuoTnnosmit 3¢up; AOCTATOUHO YCTOWYMB HPH OXITaKICHHR

3. Couprer; Mano yeroiausL,

4. llwpuanu. Ilpm pacrsopennm Gpoma B nupHRUHE HAGIIZaeTCA
He3HAYWIeJIbHOE M3MEHeHWe TeMmepatypsl, cM. Hpayse [190]. Bos-
MO3KHO, 9r0 OPOM HePeXOAUT B COCTOAHHE HeyCTOMaMBOro Ménexy-
JAPHOTO coenmHeHHsi. PacTeOp GpoMa B DHPHIMHC OPEXCTABIAET
c0GOHf T2IOTeHHPYIOWEs CPEACTBO ¢ HA3KUM SHEPreTUYECKAM Y POBHEM,
mO9TOMY 3aMelleHMe LPOMCXOXUT 0coGerHo Marxo. Bee me BIIGCI:
HAbJI01A10TCA TaKMe PeAKIAM 3aMeIeHHH, KOTOPBIE HPOXORAT ¢ dde-
Mermapusy GpoMoM TombKO TOX HAeitcTeumeM kaTanmsaropop. Ha-
mpamep, uo Hpocey u Kosmy [191], m3 cmecm 50 2 Genzona m 120 ¢
6poMa i;[c M0GaBKO HECKOIBKEX Kailesh MAPHANHA B pesyibTaTe OKHB-
ir:g:ona%e;f;lgg o6pasyercsa 60 ¢ GpomGen3ona; AHAJOTHYHO BEAET
p 5. Heomnoxpartno mpumensmcs enoco6, coCTOAMME B mOMyYeHHH
POM2 B BOJHOM DacTBOpe HEMOCPENCTBEHHO B PEAKIMOHHOM cpexe;
ero Mpes 3aMMCTBOBAHA M3 AHAJMTHYECKON MPAKTHKM: 1 Mo 6poman;
CMEITMBAIOT ¢ 5 MOJIAMM GPOMHAA M CMeCh TONKHCAAIT: HBrO4 +
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+ 5HBr->3Br, + 3H,0; uam K KMcIOMYy PACTBOPY, COAEpHameMy
OpOMHCTHIL BOAOPON, IIOCTONEHHO nobapiAoT O6poMar.

WEorna mens AocTHraercA ydile NPH IPHMEHeHHH Z4opa, pas-
GaBJIeHHOr0 BO3XYXOM MHiH yriexucioroit. Hacro aas GoJtee sHEP-
CHYIHOrO RelcTBHA IPHAMEHSETCS XJOp «B MOMEHT BRIJIOJIGHHA»; 3TO
He O3HAWAET, BHPOUEM, UTO DTHM IyTeM MOKHO IpPHUTTH K ocoGen-
HEIM BEICOKO3aMeIIeHHKIM IPOJIyKTaM.

Ilo Jlenpe [192], pearnum xiaopHpoBaHud B G6POMHPOBAHMA IIPOXO-
AAT OYeHEL XOpOWIO, KOTAR XjA0p IHOJIYYaeTcs HeMOCPejCTBeHHO B
PeaKIMOHHON CMecH W3 XJODMCTOTO BOAOPOAR M HePeKMCH BOAOPOMA.
Tarxum e nyrtem llmaxe [193] mposen xmopmpoBanme nepusena.

Habumounwii. 6poM YHANAT U3 PeaKMHONHON cMecH NPOayBa-
HMeM cTpyeill BOBAYXa WIH YIVIEKWCJIOTH, WM BOZAHEIM HAPOM, MM
XMMUIOCKEM IyTeM MOCPEJICTEOM CePHMCTOH KHCIOTH, pacTeopa Gu-
cyAb{UTA HATPUA, MIN BCTPAXABAHMEM CO PTYTHIO (Hg,Br, pactsopmam
B 5fmpe).

O6pasylomuecs IPH DPeAKNEAX B3aMENICHUs 2a.402eH08000poONbEe
Kucaoms B OONBUIMHCTBE CIydaeR He SBJIAIOTCA IOMeXOH. Ecam
pearIusA IPOBOJMTCA IIPH MOBHIIEHHOM TeMIePaType, OHI BEEANTCA
B ra30006pa3HOM COCTOSIHMW W MOTYT 6HTh OCe3BpeieHsl yJIapauBa-
AyeM Wi KaxuM-HAOygr wpmM nyTem. Wmorma sxe OHH JOIDKHE
YHATATECA W3 DAKIMOHHOM cMecH HeMEJUIeHHO; 9TO JOCTHraeTcA Jo-
fapileHHeM MeJjIa WM MPaMopa.

Tourn mpw BceX pPEAKNAAX, HPOBOJKAMHIX C HJIEMEHTAPHEIM XJI0-
poM, HY/KHO 23paHee B3BEIVWBATE €r0 KOJIWIECTRBO, MOCTYHAKINe®
B PEAKNMIO, WM CO3AABATH ONPEIeeHHOe KOIMIeCTBO XJIOPa XHMHA-
YeCHMM IIyTeM, WITH 3Ke WMeTH BO3MOKHOCTH CIICAHTE 32 XOHOM 3aMe-
meRms. JT0 AOCTATaeTCA CIefyIOMAMA MepONpHATHAMH!

1. KosuvecTB0 HPUCOSAHUHHBINETOCH XJIOPA OHPefeldlorT 10 mpH-
BECY POaKIMOHHOTO COCYAA. N

2, IIpn Gompmmux pacxomax GHBaeT 0YeHb NPAKTUIHO ONPERSIATDH
noTepio B Bece GoMOBI, KOTOPaA B TAKOM Cilydae MOHTADYETCH MPAMO
HA BeCax. .

3. oAB3YIOTCHA KK UHANKATOPOM H3MOHOHHAEM KAKUX-IHGO CBOHCTR
PEeAKIEOHHOI CMecy, HANpPUMED IOBHIIEHAEM TeMIePaTypPH KHICHHAA,
VReJIbHHM BEsOM M T. .

a) Xaopuposarnue u 6pOMUPOEEHUE AP OMATIUNECKUT
yeaeeodopodos

Benzoa. X opbeH3on efpa M BREITOIHO NOJY4YaTh B JabopaTopmAX.
Ero MOKHO IOJY4aTh IPAMEM XJI0PMPOBaHHEM ¢ PA3JIMIHEIMU IIepe-
mocumkamu. I0rr¢uetinr (194) npumensa wom, Mymetipa u Iype [195]
paGoramnm ¢ AlCly, B rexmuxe ‘paGoraior, DOBMAMMOMY, C FeCl; B a-
wecrpe KATaIM3aTOpa.
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EBpombensoa  nrwoboe BpeMa HMMeeTcdl B NPOHRAKe MO yMepeHHOM
IleHe, HO coGCTBeHHOE MBrOTOBIEHHE ero B JIA00PATOPUN BCE Me MOKeT
OKa3aThCA BHTOAHEM, TARK KAK NOJIYJalOmuiica BOgHELN pacTBop 6po-
MHCTOTO BORODPOXa MOskeT HailTn pasuoobpasuoe mpumenenue. Crnoco6
OONCaH B BJEMEHTAPHRIX PYKOBOJCTBAX. Y

Hadramua. Xora mpamoe raJoreH#poBanye HagTajnHa 1 TPUBOXHIT
TyIapHEM 00Pa30M K «-3aMCINEHHEIM IPOLYKTAM, HO IPH HPHMEHERMH
ZAopa B KavecTBe MOGOYHOT0 IPOLYKTA HOJYdYaeTCS B TAKOM KOJIHUC-
cTBE TPYLNHO YRANMMEIY (-XJ0pHA(TalmH, 9TO Jy4lle NCXOOUTH U3
wnragTmramuna. B-XnopHa@TaliH IPAMEIM IaJI0TeHNPOBAHAEM BOOO-
e OpPenapar¥pHO He NOJydaeTcs. '

HaoGopor, a-6pomuafimants MOMKHO Jjlerko TOJY4HTH LIPAMEM
Opomnporammem. Meron, ommcaumnii B «CmaT. opr. mpem.», cb. 1,
ctp. 127, nougmmomy, nywne Gosiee paHHeH aMEPUKAHCKOI IPOTHCH
Baure [196). B-Bpounagmarun nonydaerca ns P-radrunamuna sepes
cyapar pmasomms (eM. crp. 120). 3ameuwaremrmo, ur0 «-6GpoMHa-
$ranwu Mo)keT GHTH YACTHYHO HOPerpyHUMpOBaH B B-6GpoMmadranmm
HarpesanueM B cepoyrieponmoM pacrsope ¢ AlCl; (em. Py [197]).

Toxyon. Ilpm mpaMoM raJOreHNPOBARHWK TONYOJa B 3aBHCHMOCTH
OT ycJIOBHIT TOJydaeTcd OEH3UITANOTeHU] MM CMECh 0- W jz-TaJiOTeH-

TOJ1YOJIOR, HO IOPEemapaTHBHO dTUM oyTeM HOJiy4daercsa TOUbKO r[-5p0M-'

moayos. JlnA WONyuyeHMH NDPYTUX oO- M g-TaJOTE€HTOIYOIOB  HMCXO[-
HEMHA BEMeCTBAMU CILYJRAT ~ COOTBETCTBYIOIIME TOJYMJMHEL (cM,
ctp. 128). Jlns1 MOy deHHA M-2a.1026 HTNOLYOLA CYITECTBYIOT [{BE BOBMOi-
HOCTH: WKW U3 M-HUTPOTOJNYOJIA uepe3 M-HUTPOTOJNYHMANH, wn# GepyT
B KAYEeCTBE MCXOZHOTO MATepHaJa Te rajoreHWPOBAHHEE AIETTONYH-
TUIB!, KOTOPEHIE COJEPIKAT MeTHWIILHYIO TPYIIY W FAJIOTeH B MeMa-N0I0-
JROHNMY B 3aMeINAI0T AMMHOTPYLILY BOI0POAOM, KAK H3JI03KeH0 Ha c1p. 65

Honyuenue n-6pommosyora mpsMeM GPOMHPOBAHEEM TOIY0:1a, HO
Tenne [198], ocymecrsuaerca clexyomuM obpasom:

K 92 2 rosryona 5o6aBnsior 2 2 06e3RUPEHHLIX SKETE3HHIX OTUIOK
1 MejJIeHHG, N0 KamiaaM, npuiusaiot 50 ma Gpoma. Hauumaromymoca
16pes HECKO/IBKO MWHYT DeaKNuI0 TAK Peryiupylor. HAarpeBaHUeM
AN OXJIAKAOHNEM, 9TOGHl BHIIETAIOMAMCA GPOMUCTRIM BOHOPOKOM
e GENIO YBIIEYEHO CKO/IKKO-HUOYL 3HAUMTETLHOTO KOMMICCTBA HAPOB
6poma. Bpomucrerii pogopox mpomyckanr B Bomy. 1lo OxoHuaHWm
pearnuy cMeck TePEeroHAT ¢ BONAHEIM HAaPOM, cYyIIaT HOJYUeHIIoe
Macjio, PaSTOHAMT €r0 U yNapIMBAIT OTHENGHO (paKIMIO, mepero-
Haonyoes opy 180°. Us sroit dpakuun p oxnarpaomeir cMecs pri-
KPUCTAJTA30BRIBAGTCST TJIABHASA Macca m-OPOMTOJIYOJId; €70 OTCACH-
BAKOT HA OXJIA;KAAEMOIl BODOHKE M OTHEJIAIOT OT MACASHWCTON YACTH
Ha oxnamgggMoﬁ raunaHoi rapeake. [loayuaercs 60 2 p-6pomTomyona
¢ T. @ . »
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6) Xaopuposanue w 6PpOoMUPOcAHUE KAPOOHOBHIX KUCAOM

O.mosyueHHH XNOPYKCYCHOM KUCIOTH MOIKHO HPOYECTh B KaMIOM
DJIeMEBHTAPHOM  pPYKOBOACcTBO. IIpaMoe XIopmpoBanuMe HODPMATLHEIX
TOMOJIOTOB YKCYCHOW KMCIOTH Beerpa BepeT k cmecu usomepos. Ilo-
STOMY MCXOMNAT WM U3 o-OKCHKHCJTIOT ¥ 33MOMAl0T B HUX TMAPOKCHI
xsiopom (cM. ctp. 111), wIm HPUTOTOBAAIT aJKKMI3aMeNIEHHEE Majio-
HOBHE KHCJIOTH WIH 3QUPH 3THX KUCJIOT, B KOTOPHX TPETUYHEHIA aTOM
BOJOPORA JIETKO 38MENAETCS DU JeHCTBUH »IeMeHTapHOro XJopa
mo cxeme TR -CH(COOC,H;),— R-CCHCOOC,H;),. 3arem  oMEIALT
5PHUp U OTIEIIIAIOT OT XJTOPMATIONOBOH KHCIOTH ABYOKHCH YIiIepona.
Urorpa uonb3yloTes 1yreM, BejyMIMM uYepe3 IMAHTHAPMHEL. J[lusa
STOr0 HCXONAT M3 AMBIerHAA ¢ -MEHBUIMM HA OJHMH YMCIOM ATOMOB
yritepona, mpespamalor ero B muaarugpua R-CHOH-CN, zamemator
B meM ¢ momomplo PCl; ragpokcua Ha XJOp M OMEUIAIOT.

B roMosorax yKcycHOW KUCJOTHEL ¢ Pa3BeTBICHALIMYA IENAMHE aTOM
BOJOPOXA B o-TIOJIOKCHHH, ©CJIN OH TPeTHUHHII, IVIAJIKO 3aMeIaeTca Ha
xiop. Taxnm o6pasom, us mzomacianoit kncrorsr CH,CH(CH,)COOH
IOIYYAeTCA TONBKO (-XIODIUMETHIYKCYCHAaA KHCoTa; HaoGopor,
ms msosamepuanopoit kueaoter (CH,),CIT-CH,COOII  moayuaerca
B-xmopusopanepuanosas (CIH;),CCl-CH,COOH.

Har moxasax Maprosanros [199], «-zaopmacsanas wucsoma
aMegaTe IbHBIM 06p330M MO3KeT ORITH MOJiy4deHa u3 X.TIOPEIHI‘PI}IP]’[I[&
MACHAHON KUCIOTH 4epe3 XJIOPAHTHAPUA x-XJIOPMACTIAHON KHCJIOTH.

BO3MOH{HO, YTO ITUM ODYTEM MOIKHO OBITIO GBI MOJIy9YUTH " X.TIOPHH—
TUAPESE APYTAX KUCIOT, HO, NOBHAMMOMY, 06 oTOoM Her O0oJiee HO-
apobunx cpepenuit. llonmydyenwe o-XnopMmacraHO KUCIOOTH  Yepe3
STHIMANOHOBHH 5Pup omucar Hiose [200]. '

B mpemapatmpHoM 3HaUeHUM X-XJ0PKApPOOHOBHIE KUCIOTH BHAIH-
TeLHO YCTYHAIOT a-6pomrapbonossin kucaomanm. Ilpsmoe Gpomuposa-
H¥e KAaPOOHOBEIX KHUCJIOT 5JeMeHTApHBIM Gpomom ¢ Gpommpmamu doc-
dopa B KadecTBe MEPEHOCYNKOB IPMBOLHT 0€3 MCKIIOUERHMil K o-OpoM-
sameneHEEIM. [Ipw 9TOM MOKHO MCXOZHMTEH W3 IeMEHTAPHOrO0 KPAaCHOTO
gocdopa, ro B TakoM cayuae, mo Qomerapay [201], w3 mero myskHO
BCTPAXMBANNEM ¢ BOJOH ynanurs GocPopHYI0 KHCIOTY, NOKA HEe HC-
Ye3HeT HHucJjag pearund, M 3areM TIMATEIHFHO BHRICYIINTE. C TeM e
VCICXOM MORHO TPHMENATH WM Tpexxjopucteii ¢ocdop. B modom
cayuae 1o merony Ponbrappa [eM. npumeuanne 8,crp. 640] nonyqanor-
¢a GpoMApoBaHHEIe GPOMAHrHAPHAH HHOTAA KAl TOCOWILIN, HHOTAA
HAK IVIABHHIA HMPOAYKT peawumm. [[jia moaygenns cBOGOJHEX KHCJIOT
UX THAPOJIUBYIOT. i

9. Oumep m Myneiipa [202] garor caenywmyio mponuck moayde-
HUS  o-0DOM-H-MACAAHOL KEUCAOMBL.

Cvemmsaior 250 ¢ Macasamol KUcIOTH, 35 & KpacHoro docdopa u
88() ¢ cyxoro GpoMa; UG OKOHYAHWM PEaKIUU HATPEeBAT CMECE elde
HOKOTOPO® BpeMA HA BOAAHON GaHe M 3aTeM BIWBAIOT €€ IO KATJIAM
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B 1 «# ropageit pogn. o oxnakgeEUMN BOXHBI CHOM CAUBAIT ¢ BH-
AEMBINOroCs TAMKENOTo Macna ¥ M3BIEKAT TpH pasa sdmupom (mo
500.444), 3aTEM PacTEOPANT B BHIAKKC OCHOBHYIO YaCTh MACIa, CYIIAT
XJICPHCTHM KajblueM W PasroHAKT B Bakyyme. Iloryuaerca 365 e
«-6GpoMMacIaHoll KACIOTH ¢ T. kum., 127—128° mpn 25 sim; 809, or
TEo puH. , '

‘MeToy HoydeHAA x-OPOM-H-KANPOHOBOH KACIOTH onucaH B «CHET.
opr. mpem.», ¢6. 1, crp. 126.

Jlnsa Gonee BEICOKOMOJIEKYAADHHX KHUCJIOT He TpeGyercsa cymie-
CTBeHHBIX MSMEHeHHit sToro cmocoba. Temmernma Gpoma saHEMATH
moJioeHue, cocelHee ¢ KapOORCHIBHOMN rPyNoil, HACTONBLKO CHJILHA,
4ro, HANpEMep, npH obpaforke GpoMoM u PocfopoM m3OBaIEpHAHO-
poit wucnote (CHgy),CH-CH,-COOH 3amemenme mpomcXOpuT He y
rpermanoro B3-C-atoma, a y sropuunoro «-C-aToma. D10 ke OTHOCHICH
K wmsoxampomopoft wmenore (CH,),CH-CH,-CH,-COOH, xotopas
B3;KHA' CBOHM OTHOIIeHHeM K seiyuny (cm. 9. @wmep [203]).

Topo6rEmM sxe 06pa3soM OTHOCATCS K FAJOTeHHPOBAHMIO W HPHPH
rap6oHosx Kmcior. Ionmysenme GPOMHPOBAHHKX PHPOB YHCYCHOM
KHCJIOTH, Ba;KHEX B cuATe3e PedopMaTcroro, mpomsBoguTca mo cHo-
co6y Aysepca m Beprrapam [204], ams woroporo Bammuo [205] maer
caexylomymo nponucs: 60 2 ancroli mepAHON yrCeycHOM KucaoTH 1 10,2 2
KpacHOTO (ocdopa BHOCAT B KPYINIOZOHEYI0 K6y ma 500 M, cHAG-
MEHHYI0 00 PATHEIM XOJOAMILERKOM I KAIeILHON BO POHKOM, MeITIeHHO
npunupaloT B eMeck 330 2 (110 ws) Gpoma (2 monsz) w marpepaior Ha
BOJIAHON Gare B 06mell ciloxHEOCTH 6 Yac., IPAYEM 10 KOHEIl OTTOHAIOT
maGurrountitt 6pom. K monydenHoit peanummomHOM cMecw mO OXazKie-
HEH 0cTOpoKHO nobasaaior 130 2 (465 mu) abeomoTHOrO CHMpTA, MpPH-
9eM o6pazopapmiuiicss GPOMAHIUAPAN GPOMYKCYCHON KHCIOTHI I pe-
BpamaeTcA B S5QUP GPOMYKCYCHON KHCIOTH ¥ GPOMHCTHI BOJTOPOJ
nal GpoMECTHIF 3THI. 3aTeM CMech BHUIMBAIOT B PACTBOP CONEL CO
TBJIOM, HPOMEIBAIOT BEIIENUBINEECSH - MACIO PpacTBOPOoM OHcyiIndura
H cofo#t, cymat cyiasdatomM HaTpua M pazrousior. llomyuaerca 100 e
sfmpa GpoMyrcycHON KuCAOTH ¢ T. Kum, 159°; BEIXOX CcOCTaBIAET
609%, ot Teopmmu. ,

Manonosan xucaoma, masonoswii 9fup W yIOMAHYTHE BHIIE 38~
MeINEeHHBe HQUPH MAJOHOBOH KHCIOTH IAJOTEHEPYIOTCH WCKIIOYM-
TeJIbHO Jierko. Berymamomuit atom rajorema, ectectsenmo, He MMeeT
HUKAQKOTO BHIOODA, W 3AMeMIeHWe ITPOMCXOMAT BCErIA B IOJIOKOHMH,

cocenHeM K kapOokcminy. XJIODMaJIOHOBHI 3SQUp IOTy4aeTcs IPH

OPOCTOM MPOIYCKANAN XI0pa B MaIOHOBELL aup mpm 70°, Omrirennem
oT0r0 5(Upa IOTYYAIT XITOPMATOHOBYIO KHciaoTy (cM. Hompag u
Peiin6ax [206]).

Ilo atoit mpommenm (tam ke, ctp. 1816) 6pommanonoeyr rucsomy
OOTy4aloT ciregyomuM obpazom: 10,4 2 MaiIoOHOBOH KHCJIOTH ¢ycHmeH-
RUPYIOT B 70 M4 5¢Upa M K cMecH Me[JIeHHO, MPH BCTDPSAXWBAHMH,
npunmBaloT o KamwisaM 16 2 (5,3 wma) 6poma, dpuueM mocTemeHHO Bee
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IePeXOHT B PACTBOP. 3aTeM HOX YMEHBIICHHLIM JABJICHUEM OTIOHS-
o1 apup. Ocrapmieecss Maciio BCKOPe 3&TB3}2JIGB&BT, M er0 MOKHO
mepeKpHcTa/IM3oBaTh W3 admpa ¢ T. ma. 113° ¢ pasiosxenneM.

BpommazonoBsiii QP DOTY9aI0T IPOCTHM CMENIMBAHHEM MOJe-
KYJAPHEX KOJIMIECTB MATOHOBOTO sjupa u Gpoma. IIpogyrT peaxmum
pasronapor; 1. Kum. 150—152° npm 25 mm.

CoBOPIIOHHO TaK e MPOXOIHT IOTyYeHNe 2qMeujeHHbL a-OpoMMa-
nouosbx xucior. Hampmmep, mo 3. @mmepy [207], pactsopsiior 50 e
Senzmamagorosoit xmexot B 250 e aGcomoraoro agmpa, K pacTBOpY
mocremeHHO xobamasaioT 55 2 (16,3 ma) 6poma (1,3 Mosa), mpHYeM BH-
mesiszeTcs GPOMECTHLIL BOJIO POJL; 9ePe3 IM019aca CMeCh TPOMKIBAIT BOJOM
¥ OCTABIAIOT KOPAIHEBO-KPACHHI pacTBOp HA cBOGORHOe MCHAapeHHe.
Ocratox rpucrasmsyor w3 250 sa Tomyona; BHXOn GpomGensmi-
wazorosoit rmeaotsi CyHy-CH,-CBr(COOH), coctapiser mo 95%
oT TEOpWH. . .

3HAuMTeNBI0 TPYAHEE NPOXOAMT IPAMOS TAJOTEHUDOBAHVE AH-
maproii Kucsoms ¥ BHcmAX ToMoyoros. llosToMy mpenaparmsEC
XJIOPAHTAPHAA KHCIOTA HOJyJaercA u3 aGiodHol mianm u3 Qymaponok
ruesorel (M. crp. 69). BpoManTapEyl0 KMCAOTY MOJKHO HOJIYdHTEH
qepes OPOMAHTHAPHAN SHTADPHON KHCIOTH, COBEPIIEHHO &HAJIOTMIHO
MOJIyIeHENI0 o-GPOMMACIAHON KUCIAOTH. [|pyrme mPOmuMCH faeT Q@onn-
rapg [208].

BosMoska0, 910 6pPOMEpOBAHHE [AKA POOHOBEX. KEC/IOT MOXKHO GEIIG
GBI TPOBECTH TAK, YTOGH GPOMAHTHPUBL HOLYIAINCH TONBKO B Kade-
¢TBE IPOMEKYTOTHHX IIPOAYKTOB, CIOAOBATENBHO, ¢ MEHBIIMMH KOJIH-
yecrpamm gocPopa u Gpoma; HO A 3TOr0 TPeGyTEA Gosee BHICOKUO
TeMIepaTypH ¥ TPUXOAATCS PaGoTaTh ¢ 3AKPHTHME cocynamu. Bricmme
AMKAPOOHOBEE KNWCIOTH, KaK [NTyTApOBas H aMIVHOBAsg, WHOIJA XO-
POIIO TaJIOTeHAPYOTCA B BUAe QHIHADHAOB; M3 HUX JIELKO TaKKe I0-
ayusetca o,o-muGpOM3aMeNieHHHE.

floxnranoreHsaMemeHaHHe KapGoHOBHE
KHCIOTH

Kax yxasamo Ha crp. 85, W3 «-rajzioreHKaplOHOBHX KHCJIOT HPH
IPOROJKUTEBHOM TAJOTeHHPOBAHME MOJKHO OXKMAATH INOJyYeHMS
Pa3IMUHEIX HPOAYKTOB B 3aBUCUMOCTH OT TOTO, 9€M FAJIOTeHAPYIOT —
GpoMoM wiam XJI0poM. B ciryuae yKCYCHON KHCIOTEL METOX IPSAMOTO
FaJIOTeHVPOBAHNA TONUTICH TONBKO HJIA HOJyYeHWA MOHOXIOPYKCYye-
HO#t KACIOTLH (CM. HEe, npH Gensansxiopuze, crp. 173). Tpuxmopyr-
CYCHYI0 KHCIOTY TOJIYYalOT OKMCICHMeM XJIOopaid, 8 JUXI0PYyHeyC-
HyI0 — M3 TPHXJIOPYKCYCHOH C »KEJIe3UCTOCHHePORNHCTHIM KajneM.

" Hubpomykcycran rucaoma, mo Hamspecc [209], owemsr xopomo
moJIydaeTcs MHTePECHHM NyTeM U3 JIeOAHON YKCYCHOM KMCJIOTH © 6po-
MOM W cepoli B KadyecTBe mepeHocunra. TpHOpOMyRcyCHAA KUCTIOTA,
Hao6opoT, Ayume Bcero moiyuaerca u3 Gpomaia. Ilpopomxmrensroe
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ZAOPUPOGAHUE TOMOTIOTOB YHCYCHON RUCJAOTH HDHBOJMUT K HEONHO PON-
HHM TPORYKTaM; HA0GOpOT, U3 x-(GpPOM3AMEIIEHHHX RUPHEIX KHCIOT
¢ smemenTapHEM 6poMoM mpH 60Jiee BEICOKHX TEMIIEPAaTyPax TIagKo
monyqaoTcs &,a-0uGpoMIpOUsco0Hbe ITUX KUCJIOT. o,o-fluxaopnpo-
13800 HBIe HCUPHBLT KILCAOM MOTYIAIOTCA U3 0-KeTOHOKHCIOT ¢ IATHXIIO0-
pucTEIM docPopoM. ‘ -

Kap6oropEe KUCJIOTH ¢ HECKOTLKEMH aTOMaMH XJopa min Gpoma
IpE PasJIWYHEX aTOMaX yriiepoja He MOTYT OHTH XOPOIIO IOIYYeHEr
TpPAMEM 3aMellieHeM. X MOKHO mOTYUUTh IPHCOSAVHEHMEM IAJIOreHa
K HEHACHIIEHHEIM KHACJIOTAM WJIH 38MeIMeHUeM I'MJAPOKCHIOB B INIHIle-
PMHOBOM KMCJIOTe WM B rajIOTeHrHMAPHHAX., JaMellleHHe BOAOPONA HA
raJoreH MPOXOAHT ¢ BATPYAHEHMAMM TAKMKE B JKMPHOAPOMATHIECKAX
kap6oHoBHIX Kuca0oTaX. B 3TOM ciyuse M3-3a TaJIOT€HA BCTYIAKT
B KOHKYPeHIMIO GOKOBas Iielrk M ANPO, HOBTOMY IOUTH Beerja yroGHee
urtn obxopunM myteM. Tak, «-GpoMPeHMIOPONHOHOBAA KHCIIOTA
HOJIy43eTCA OYeHb IVIANKO AeKapPOOKCHMIMPOBAHAEM YIOMAHYTOM BBIIE
6pomGensunmanounoroli  wuesors:  CgHj-CH, -CBr(COOH),—C.H, -
-CH,CHBr-COOH. Qeumixsopyreycuas ruciora CgHy -CHCI-COOH
JIYYINe BCero MOMYYAETCA W3 MUHZAIBHOW KUCTOTH WM ee HUTPHIA.

FadoreEHMpPOBAHNE apoOMaTHUYECKHX
Kap6OHOBHX KHCIHOT

Bensolinas wueaorTa He Jerxo 3amemaercsa B siape. Toabro mox
maBjeHmeM ¥ TWpM TeMmmeparype oxoso 150° oHa mpeppamaerca B
M-xnopbensoiinyio wucaory (em. TioGuep m Beitce [210]). w-BpomGen-
30ifHAas KHMCJIOTA MOKCT ORITH HOJIydeHa M3 OeH30MHON KHCIOTH o
GpoMa TarKe B BamagHHEX Tpy6max, Ho, mo Yuaepy u (Dapmaugy
[211], ee momHO Tamme WOMYUATL ¢ GPOMHUCTHIM KeNA€30M W HPOMOM
chepywmuM 06pazom: :

20 2 GeH30HON RUCHOTH CIUIABAAIT ¢ 6 2 3KCIe3HHX ONWIOK WIH
JHEJe3HON TPOBOJIOKW, NPUGARIAIT LO KAUAHM TIPA BO3LYITHOM
oxnawgennu 48 2 (16 ua) Gpoma u Npu STOM MOTHUMAKT TCMHEPATYPY
B Teuenne 11/,3ac. ot 170 mo 260°. Ilo oxnakmenun cMech PacTBOPAIOT
B meJ09d, UILTPYIOT, NOGABASIOT K QUILTPATy COIAHYI0 KMCIOTY,
pacTeOpA0T BHEmaBmuii ocagox B adupe, >PHpHEII pacTBOp cymaT H
PaBroHAIT B KosiGe ¢ cabmeofpasmoit oTBORHOU TPyOROH. Ipm 280—
300° orromsercs 20 2 .i-GpoMOeH30MHON KHUCIOTEN; mOCTIe MEPeKpH-
CTAJLIA3aUMH U3 cupra T, ma. 152—153°.

6) Xaopupoeanue u 6pomuposanue xemonos u asvderudos

HeToHH raloreRmpyloTCA eIme jerde, IeM KapOOHORBIE KWCIOTH
HO TpelapaTUBHOe 3HAYEHME DPeAKIMHM CHJIHHO OrPAaHNYHBACTCA TEM,
910 B GOJLIIMHCTBE CIYY86B TPAXORATCS CUUTATHCH ¢ IOSBICHIEM
cveceit msomepon. Tam, M3 MeETHAATHIIKETOHA NPHM XJIOPUPOBAHUE
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nowryqatrca cosMmectio CH CO-CHCL-CH, u CH,4 CH,-CO-CH,CIL;
mepeeit — B KayecTme ocHoHOTO mpoxykTa. CoOTBETCTBEHHKE
UPONYKTH IOJy4aoTcd M npu GpoMupopanun. TeMIepaTyphl KuileHus
U30MEPOR, KAK M CJIefYeT OKHIAATh, OUeHb OJMSKH Meyny cofoit. IJto
OCJIOJKHEHHe, eCcTeCTBEHHO, He MMEeT MecTa HJIA CUMMETPHYHEBIX Ke-
TonoB. (OOpaszywmuiicss B DPeAKIHM TraJOreHOBOJOPON  HelicTByer
LKOBJEHCHPYIOMAM 00pa3oM Ha KEeTOHH; MO3TOMY NpPH NJIMTeNBHEIX
PeaKNUMAX ero Hy:mHO YAJIATH, 4T0 AOCTHraerca nobaskoit xapbo-
HATOB.

TasoreHosamMemenakle HPOXYKTH AETOHA MPeJCTABIAIOT KJ8CCH-
decKHil IIPEMEP BO3MOJKHOCTeIl MPAMOro rajoremmpopanug. OHE mo-
JIYyYAKTCA clepylmuM ofpazom:

1. Momnoxmpopaneron, CH,CICO-CH,, 8 anetona u xJopa:

2. 1,1-Bnxnopaneron, CHCL,CO-CHj;, w3 ameroma m xjopa.

3. 1,3-Muxnopaneron, CH,CI-CO -CH,Cl, o6pasyerca To1bK0 B He-
BHAUNTEIBHOM KoJmuecrse BMecte ¢ 1,1-muxyropanmeronoMm; upemapa-
TABHO nOJydaeTcss jpermppuposanucm 1, 3-nuxnoprugpmaa CH,CI -
-CH-OH -CH,CL.

4. 1,1,1-Tprxnopaneron, CCl;COCH,, us xmopana, CCl,CHO, ¢
JIa30MCTAHOM,

5. 1,1,3-Tpuxnopameron, CH,Cl,COCH,Cl, us CHCIL,COCH,Br
¢ HgCl,. '

6. 1,1,1,3-Terpaxmopaneron, CCl,CO-CH,Cl, n3 msonponmiosoro:
crmmpra, CHyCHOHCH,, nian n3 aunetona, cofep:Hamero MeTUIOBEHI
coupT, ¥ 3JI0pa. : ’

7. 1,1,3,3-Terpaxnopaneror, CHCl,-CO-CHCl,, u3 1,1-muxmop-
3,3-nmbpomanerona ¢ HgCl,; w3 pasanmummx mERINTecKUX KOTOHOB
M XJIOpa ¢ IOCTeRYIOMIUM THMAPONHU30M, HANPHMEp M3 IeKcaXI0pPTpHU-
HEeTOreKCaAMEeTH/IeHA,

8. TlemraxmopaneroH M IeKcaxXJOPALETOH W3 aleToHa M XJI0pa.

B sTom cayuse naa xaopa mMposBISeTCS TA e CRIOHHOCTH K CKOII-
JIEHNIO y OJHOTO 2ToMa YIiIeposa, KOTOpas yke. Habilomanachk mia
Gpoma mpE rajoreHMpoBaHNN KapGOHOBHX KHCHOT. Har m cuepyer
ORMIATh, TO e HabJogaeTcA IpH GpOMUPOBAHUU, HO B eme Hojee
CWILHOM cTeHeHn; B To BpeMaA Kak 1,1, 1-rpmxnopauneton, TornguMOMY,
He YJaBJIUBAETCA MDY NPAMOM XJIOPHPOBAHHM, ~ COOTEETCTBYIOMIML
1,1,1-tprGpomaneron, CBr,CO-CH,, MosxeT moiydaTncs, ecim W He
M3 caMoro ameToHa, TO, RO BCAKOM CIIyuae, M3 M30IMPOMUIOBOTO CONPTA,
qTO CBOJUTCA K TOMY JKC CAMOMY.

Ecam razoreHApOBaHWe NPOBOZAT CHAYAIA XJIOPOM, a B34TeM

6pomom, 71O wWabmiogaercAa [OOHAH HPOTHBOIOJOKHOCTH  STOMY

ITpapmiay: BHOBb BCTYHAIOmMii GpoMm naferaeT yke MMEIOIIErocs B
coemunenun xjopa. Tak, m3 momoxaopameToHa 1 GpoMa IOJIYIAETCs
CH,CI -:COCBr,, u3 1,1-anxn0paie10ua MONYYAIOTCA TOCISHOBATONb-
#o CHCI, -CO-CH;Br w CHCl,;-CO -CHBr,; 06a oTi coefHHCHHA YiRe
ynoMumanmesr Kar mexommele juis (5) m (7). :
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He ymomumnapmmecs emne 6poM3aMelleHBHe POMBBOJHEE aNeToHa'
[OJTy4aloTCA AHAJIOTMYHEIM HYTEM, Orxnonenue Haﬁmonae'rc:l B OTHO- -

HIeHWHE CEMMOTDUMYHHX TeTpafpoMameToHa ¥ rexcaGpoMameroHa,
a mMeHHO 06paboTKa OpOMOM TaKHX NHKJIMIECKHX KeTOHOB, M3 KO-
TOPHX upn XJOPUPOBAHANA H IOCHIEAYIOIEM I'HMOPOJIA3e IMOJYYaeTCA
CUMMeTPHIHENH TeTPAXTIOPANETON (7), mprBOIUT K 2excalbpomayemony;
CHMMeTPUYHHIL K MempPabposayemor NOTyIaeTcA U3 aneTOHAMKAPOO-
NOBOH KHCAOTH IIyTeM AeKAPOOKCHAMDOBAHUA ee TeTpalpoMmpoms-
BORHOTO.

Hodnponseodreie aneTOHa He M3Y9eHH ¢ TAKOH TOYHOCTHIO. Hon-
ameToH MOsKeT GHITh HONTy4eH MONHPOBAHHEM ALETOHA cMechi0 MOH —
HOJHOBATAS KHUCJIOTA, HO LOJy4aeTcs JIydile M3 XIOPATETOHA ¢ MONM-
cthiv ‘ragmeM (cM. ctp. 106). MaTtepecro, uto m3 amerona ¢ TpeXXJo-
puctsiv mopoM, JCl;, o onsxepy [212], ¢ xopommM BmxomoM moTy-
yaercsa 1,3-mamoganeron, CH,J -CO-CH,J, uro moasosnser, B cooTset-
CTBHH ¢ N3JIOMKEHHON BHIIE 3AKOHOMEPDHOCTHIO, CI!BHHTB BRIBOJ, O 4acT-
BOCTAX Teuennsa pearnun. OueBHAHO, 9TO XJOP BEHCTBYET 3aMEMAOIIE;
HOJIYYaeTcss MOHOXJIOPAIETOH; HO npexyle deM mnocaenuniit Gyner
PeArmpoBaThL AL, OH MPeBPAMASTCA B HOHANIOTOH, KOTOPHIA TOraa
chopa xyopupyetcs. B ronne ronnos m3 1-uox-3-xsao0panerona MoxeT
gonyantbed  1,3-nmnoyameToH.

Humixe npmsopATca ellle HEKOTODHe nponncn OOTIy9eHns BayKHel-
IOUX  TaJIOreHOIPOM3BONHHX AalleTOHa.

o ®@puuy [213], momoxropayemor nonyqaerca cJIe] yIOAM:
oGpasom,

B xonfy ¢ 06paTHEM XOIOHHIBHAKOM, xanem:noﬁ BOpOIlROH raso-
mofBoAAmelt TPYGKOM K TepMOMeTPCM, ONYHIEHHEIM [0 {HA (B OpUraHa-

ne— pyabdosa crisaka ¢ 4 Ty6ycamu), snocar 500 2 ameroma n 125 2
H3MeJBYeHHOIO B MOPOIIOK MPaMopa, OXJasKAaloT MPOTOUYHOl RBOJO,
OPOMyCHAIOT B CMECH YMEPeHHYIO CTPYIO XJI0pa M HPH DTOM U0 KAIJIAM
memieRHo puiusalor 315 #a pogu. TeMmeparypa He poikH2 OHTH
gamxe 10° w smme. 30°. Ilocne pacTBOpeHMA IOUTH BCEro MPamopa
TeMIepaTypy monHUMAnT g0 40° M HOANep;KMBAIOT HECKOIBLKO I3COB,
yo oxorvanms sumeneHma CO,. IIpu sToM Bce BpeMsa B cMecu ROJDKeR
0CT2BATHCA MPAaMOp; B cllydae HagoGHOCTH ero N00ABIANT B HeGOIb~
moM xojwdectse, II0 OKOHUAHNM peAKOHE pa3mensioT o6pazopas-
MAECA CJIOM B NelNTeIbHOM BOPOHKE M BePXHHH €JIOM HECKOJBHO pas
$parnmorampyor. IloxyyaeTcs dUHCTHN MOHOXJIOpPANETOH ¢ T. KMIL
1418—120° m mocoepnas ¢paxnma, comepmaman guxgopameron. Us
4200 2 amerona wonywaercs 1100 2 MomoxsnopameroHa.

ITOT mpoliece MHTEPECeH CO MHOTHX TOUeR 3peHud. Mpamop, ecte-
CTBEHHO, Melnaer o6paaoBaHmo non BJIAAAHAEM COJISHOM KHUCJIOTHI
OKHCH MO3WTHIIA; f06aBiiAeMas BOJA CJHY;KHT IS PacTBOpeHHs obpa-
3ylomlerocs XJIOPHCTOTO KaJBIMA, HO OHA He N9eTCA 3apaHee, TaK KaK
B TAKOM CJIyd9ae XJIOD He pearmposas 6H csoeppeMerHo. Ho mpu na-
KOIJIEHHW XJIOPA IPOM30MITA OH BHE3ANHAA MW HempeaBUAeHHAA

| SAmEwEswe. .- %

pearuns, Tlosromy Bo RpeMst xmOpEpOBAHMA IPEKPIMAIT foCaBIeHAE:
BOJEI, 6CN NOABASAETCA OTISTIMBEIL [IBeT XJI0PA, NOKA, HPUOINZNTEN A
HO Tipu 25°, pacTeop cHopa He ofecnsetnrea: 10 OKVHYAIMY DeARIAK.
clIoi, co,uepmamuﬂ OPrasyecKyI0 CcMOCH, OKAZLIBAETCH HAN CHABHG.
KOHNEHTDUPOBAHHEIM PACTBOPOM XJIODHCTOTO Kalblind, uoaTOMy ero
BHCYIMEBARNS OEPE) PABIOHKOM enpa ¥ HeoGXOJuMG.

Kar sunso u3 ceiagHOro BEITE 3aMEYAHNA, PAHBIIE npuxommocs
noss3oBaThed HeynoGuoli anmaparypo#t. Coppemennan ammaparypa,
cocrasnAeMan n2 uactell ¢ HOpMaJBNLIME nuindamm, cobupaercs Ges
saTpyfHenuil; MOPTOMY, KOHEYHU, MOYKHO COKPaTUThH BPEMA PeaKNB#
nyreM pPASMENIMBAHEH BO. BPeMs OPONYCKSHMA XJIOPA W KOCTHTHYTH
eme Jy4uIero BHXO,}I& (cM. anmapar, 11306pdmenmm Ha puc. 7, 4. 1 g
crp. 26).

' Bpomaneron, mo MMomrwo [214], no.vryqalm €OBEPIIEHHO ananc-
rUYHO,

B cmecs ms 4 uactelt ametoma m 1 wactm Mpamopa npouycxaror
CTPYIO BOBAYXA; HACKIIPHHOIO ma pamn Gpoma; opu 28 —31° nocrenenno,
npwmaaw'r25 aact Bopmt. Ilpm pasromwe nmosywaercs MonoOpOM=
ameTeH ¢ T, ko, 31,4° npn8 MM (mm 48-—53° upw 25 Mm) M HEMHOTO
aubr.oManeTona.

Hopaneron nomyvaror  us x.rmp— HAR ﬁpoManemHa c H()J:(F[OTHM
wanpeM. (cm. crp. 106).

B apoMmaTnyeckoOM Py BaKHEL apnnmemmceroum, 6p0MHPOBaH~
nute B MeTuiLuol rpyune. Ionyuenne nx rpafine npocTo: CMEILUBSIOT
MONCKYJIAPHHE KOJIMIECTBA GPOMA B KETOHA. B UOAXOINAMEM PACTBOPH-
1ene {cepoyriepoy, xaopodopM, sup ¥ T. A.) M MO OKOHYAHMYU pe-
AKIME OCTABIAKT CMeCh HA HCIAPEHME PACTBOPHTENA WM BCTPAXH-
BAIOT ee ¢ BOJO# M PacTBOPOM coisl. BpoMupsl HOouTH BCErEA X0PpOMO
rpuctansusylorea, Hax mpuMep MOMEHO IPHMBECTH LPOIMChH NONAY-
venus n-OpompenanunGpomusa, Br-CsH,-CO- CHzBr 110 «Cmn‘ opr.
upemn.», €6. ‘1, crp. 138,

50 e u—ﬁpomauem(peﬂorm pacmopnm B 100 ma JTBJIHHO]A YHCY crolt
KHCJIOTH # HPW CH/ILHOM DasMeMBAHMH M TeMueparype mme 20°
K PacTBOPy 04eHb MemiieqHo npuiamsator 40 2 (12,5 aue) Gpoma. Iocne
A06aBIeHNA (0KONO HONOBAAK GPOMA HAUMHAET BHIANATH. B BUAE MIO-
JOK 6powbenannn6pomwz, npomece gantca oxono 30 mumm. 3arem
cIERYET. OXMAsKAeHIe BOAOH, QUILTPOBAHME, LIPOMBIBKA CELPOTO PO~
ayxra 100 se 50-mpon. cumpra no GeCHBETHOTO COCTOAHMA W BHCYIIU-
papwe Ha po3pyxé. lloayuaeres 55—60 2 memtectsa, nuasamerocs
npn 106 —108°, koropoe meperprcraiMsosuBaloT s 400 4 oGHEHO-
BEHHOI'O cIUpTa; BHXOJ n-Gpomdenanmnépomupa ¢ t. mwa. 108— 109°
socrapaner 48—50 2, T. 8. 69—729% o1 Teopum.

l‘anorennponauﬂe ﬁﬂpa H\HPHOHPDMHTH‘IGCI\I’[X KEeTOHOHB HeBOB—
MOHO.

- HefiéTere rajloreHOR H2 AIBIETUH CJOKHEE. SaMCMIeHHe Mome’r

‘NPOMBONTH KaK y COGCTBEHHO AJLASIMAHOIO aATOMA -YIVIePONa, Tak

7 K. Benraug, u. 2
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B IO COGRICTRY ¢ HEM; BO MHOTHX GJIYT8AX MOMKHO HOA0GPaTs yenopus
REag 06eRX pearuwii: X/0PAPOBAHNE AUCTAJILAECIWYA B BOAHUM PACTROpe
HpUBOART K 06PasOBABMIO JMXNODANeTAIBASINAA M XJUPANLIUAPATE,
B OTCYTCTRME BOZN NOUYYAETCA XIOPAHTWIPHA YKCYCHON KECJIOTHL.
Vao6Hee Mokuo HOAY9aTh TAaJOTEHADORAHHLIG ANETANM AJLAGTHAOB;
KAaK WM3BeCTHO, OHH 00pasylTcd Moy feficTBMeM XAOpAa HA CHHPTHL.
ra 06A8eTL MANO PA3PaboTaNa ¥ TPYARO NOIAICTCH CHCTEMATHICCKOMY
magomenvio JeM. mpumeuamme 9, crp. 605 ,

B HOROTOPHX cAy%asX R3BECTHO® 3HAMCHWEe WMeeT raJOTOHUPO-
paHue APOMATHYCEKEX AILJErHHAOB [0 COOTBETCTRYIOMIMX TaTUTéHaH-
ruapunos. Hax M3pecTHO, HTO—ONHA B3 WCTO PHYECCRE BRyRAKIX Pearnmi
opraspueckoir xamun (eM. Bénep n Jlubux [215)). dna monyvennn
0-xJ10 pGeH3OMIXIIO pujia Yepes g-Xi10 pOeH3OMRYI0 KMCIOTY CYLIecTByeT
cnoeo6, KkOTOPHIA, no yaesdeTepaTeanHol uponncu I'. Maitepa [216],
rawre Opanknanna c corpynaukamn 2471, Mo34et 6wt LpoBEAEH.C THO~
mmaxaopuromM. Ho ¢-x0 pGensoituan kKucioTa npefgerapiaseT co6oi mpo-
AYKT, He HMEIOUM TeXHW4ecKW GOJBIIOTO 3RAYEHHS, B TO BPEMA LAK
0-3HOPOCUBANBASIWA B TOXHHKE NONY4ae1CA B GOALHIOM KOJIMZECTBO
T B OUeML WHCTOM cocTogHam. Meton HONyYeNHus 0-XI0PGen3onIXao-
pena npusenen B «CmaT. Opr. mpem.», ¢6. 1, crp. 471 (1949).

B nmocaenmee BpeMa IpoleccH, Bepymme K 06pasopanmio a-He-.

HACHMERHEX KAapOOHOBHX KUCIOT, HOJYYWIIN BHAUGHWME NPH MOJY-
QeHHN HEKOTODHX MeHAacHIeHHNX aabpermuos. Hanpumep, B-werni-
kporonopat ; anbperen, CHC(CH,) : CH-CHO, crpoense rotOporo
JEN8eT erc BARHLIM AT HOCTPOCHMA NPHPOAHHX HOHHEHOBLIX Ieneil
{cMm. erp. 474), BeBOBMONEHO DO YYNTE HYTeM AJLE0IBR0N ROMIEHCALMA,
TAK KAK AUETOH M aUeTANBHErHy JAIOT TOABKO HIOMEDEHE 31R/IMIeH-
anetoH (M. cTp. 468). .

Toatomy T'. Qumep m K. Jerenbepr [218] oGpaboramm msopaie-
pmaBopbilt adspgerwy pacreopoM GpoMa B xaopodopMe B 3aTeM OTH~
JIOBRIM CRUPTOM, IpUYeM GBI MOTyUeH aeTalb o-0poMHM30Baepna~
EUBOIO anbNeruAa IO yPABHCHHIO

(CH,), CH.CH,CHQ 4 Br; - 2C,H,0H —
~»(CHy), CH-CHBr-CH (OC,H,), -+ HBr + H,0.

06 orTmenzenmE 0T Hera GPOMMCTOTO BOJOPOJA CM. CTP. 341.

2) Xaopuposcawue w Cpomuposanue npocmsx shupoe

Tagvrenw peilicreyior Ha sdupir kpaiine Gypuo yxe mpu obrimodk
TEMIEPATYPe, XOTA OOBMHMI AUSTAIOBHII >(up mpm O XnaxueHwuw
IBAOM B HERKOTOPOH Mepe UPOTUBOCTOMT peH(TBUID GpOMA, TaK dTO
B HOM MOKHO HIDOBOZMTHL OpOMMpUBAHEE, ,

" Heficteve x30pa Ha AMSTHIOBHIA 5(UpP 0YeHR TIATEILHO M3YYEHO
Jlu6enom [219] m AGeswanuem [220]. Jameuarensuo, 9o npu paGoere

-+ BAMELIEHNER 99

B TeMHOTE 33Mem€nn9 Hanpannne'l‘ea TOJABKO HA O}[Hy BTHIILHyK) I‘ple‘
ny; NpH NE3KON TeMIepaType 8amMeliakTcs TPH aTOMa BOACPOAR, MpPH
90° — wetnpe u mare. Ha conmewnom cpery, no Mamaryru [221],
YRaeres, HAKOHEN, 3aMEHMTL OCTIBHEE IATH ATOMOB BOAOPOAA.

8) Xaopuposanue w Cpomuposanue Henonoe
' © - w amunoe .

@enos1 mpepcTaBAseT coboi pPeFKMIL HPHAMEDP TOro, HACKONBE®
MOTYT MSMEHATHCA COOTHOIIEHAs 0PMO- W RAPA-U30MEPOB P PABJIHY--
HHX yCNOBWAX! IPU TaJOTCHMPOBAHMY HA XOJIOAY MOJYU3I0TCA TIOUTH
HCKJIIOUHTETIPHO m-xJIop B n-6poMdenon, npm  150—160°— mourn
HCKITIOUUTEIEHO  OPMO-TaloOreHO POU3BOIHELe. ‘

Ouncamme Merone moaydenus p-Gpomdenona npaso B «Cumur.
opr. npem.», ¢6. 1, crp. 140.

n-Xa0pPenoi1, XoTA M MOKET IOIYIaThCA IPSAMBIM XJIO PHPOBAHM-
eM QeHOJIa aHAJOTHYHEIM cIuco60M, HO fnia nabopaTopuit 6ojee yao6-
HEM - Kasreress cnocob [Jio6ya [222]. Ilponuce musyyennn npwaenena
y Bauumo [223]; cp. tamme Tleparonep u Kommopemau [224].

Ilpu oGurnoi TeMmeparype CMEIIHBAIOT MOJEKYJIADHHE KOJIWYe-
cTBa (PEHOJIA M XJIODHCTOrO CYIbQypPHIa, OMKULAIT OKONUAHMA Pean-
IuH, HaumHapIleitca ¢ 6YPHBIM BEIECHCHUEM COPHMCTOrO rasa M Xio-
PHCTOTO BOOPOAA, W, HAKOHEI, HAI'PEBAIT HA BOXAHOM aFe 10 mpex-
pameHun BRJEJEHHA ra3oB. 3aTeM POAKIHOHHYIO CMeCh NPOMKIBAIOT
PAacTBOPOM COMM, VIIAT XJIODMCTHIM KaulbUMeM W pa3roHaiorT. Bmxon:
nm-xiaopdenona, xunsmero mpu 216—218° m mmeiomero T. mn. 37°,
HOYTH PABEH TEOPETHYECHOMY,

Croco6 moirydennst o-xa0p- M o-GpoMeHona OCHOBAH HA OTHOM
u2 narenros [225]. Hopuaumomy, Tpebyerca TmaremnHas mepepaGor-
Ka 371010 cnccoba, 4ToOR CAEIATH ero UPHTOMHHM juls 1860 paTopHi.
HarenTHHe jamHLe 33KII0YAI0TCA B TOM, 910 K 94 gactam denoia.
marperoro no 150—180°, mponyckar 71 wactes Xmopa (3KBMBAJIEHT-
HO® KOJWYeCTBO) M npoxyxt Qpaxamonmpylor. Ilomyuemunyfi Taxum
WyTeM IPOSYKT 1€ JIerK0 OUACTHTH OT HeWSMEHEHHOTC (PeHOI2 BeJek-
crene GumdoeT BX Touex Kmmenua (176 m 183°). Ilo BoumeGeny [226].
H3 DACTBOPA CMECH B BOJHOM PacTBOPE YIJIGKUCIIOTO KAJUA MCIKHO
m3pneus chabowdcanii Penorx spupom, Hemo oberour aHanormdav
HoiyueHU1o g-bpoMmdenoa; IOBAXUMOMY, TEOpPeTHYECKH HOPGCTeRImuit
cmoco§ He Beerha ABiAercs HamGoslee yaoOHHM. .Jlam norpeGHOcTel
I POMHILIEHHOCTH, DpPHMenaomel o-xmopbeson B  mpomaBofcTEe
HHpOKATeXHHa, OPEMech JeHola B CHPOM HPOAYKTe, TAH jHe KA W
HeIHAURTENEHOE CORSPIKANME MIOMEPHOTG nr-XIOpdeHosa, Maus Cyv-
IMECTECHHO M He BHBHBAaeT olcymwpeHHs.

Yrofn moryunTs WACTHE 0-rajoreH(EeHONH B JIa6OPATOPHA, Be-
POATHO, AN, HCXONR B3 0-XJOD-, 0-GPOM- HIIM 0-MOJ|AMMIIMHA, DPORO-
AUTH PeaKnuio Jepes cOOTBETCTBYIOMAE COJIM AMABOHHA (CM. ctp. 126).

7%
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- Tamoremiposanne KpPe30JIa HEBO3MOKHO WSJIOKATL B HETAIAX,
TAKIKE KAK ¥ moJuranorenupopanme genona. MoxHO TONBKO BKpaTHe
qbcyamTe BOmpoc: o' HonmOpoMupoRaHEA QeHOMA, - -5
U3 o+ m u3 n-Gpomdenona ¢ na3briThoM GpoMa (2 MoiTa) HONyHaeTcH
2,4,6-tpubpomPenoa (cm. Kepaep [227]). Hacra m Jlepemrapr [228]
HAIOLIW, Y70 IPU JlalhHenmeM GpoMupopaHuM GpoM IPHCOCAMhMACTCH
¢ o6pasopanueM «rpubpomdenoa GpoMar, 1. e. 2,4,6,6-rerpabpoMnnk-
JIOreKcaJiueHoHA .
e CBr = CH

= ,‘ B . N / \
0=C CBr,
\CBI": CH/

4,7 ¢ Qenouaa, conepmémero He60BII0e KOJIMIECTBO BONH, CMe-
[IUBAIOT ¢ BOAHHM PAcTBOPOM 13 M4 GpuMa, OCTABJIAIOT cMeCh HA He-
CKOILBKO YaCUB, OTCACHIBAIOT IMPOAYKT, -CYIIAT €ro-HA HOPHCTON Ta-
pelxe ¥ EpRcTaanusylor u3 cepoyraepopma. Tax jxe mpoxommr
XJI0pUpPOBanue LOJN(eHO0B, ¢ 06pasopaHIeM IHApPOapPOMATHICCKUX
KOTOHOB; HAIPuUMep, u3 (OPOTJIONNHA NOTYYAeTCH IeKCaXJIop-
TpEKeToTexcaMeTmiueH (cM. crp. 95) ‘

/GGl — €O\
co CCl,
Ncal, —¢o

- Tlpamoe raacreHEpopanye HaTONOB, MOBHAUMOMY, IO IPUIAHE"

HeGONILIIOro MPaKTUYECKOTO BHAYEHWA, M3Y4eHO MeHee TOUYHO, TCM
ragorenMpopaHue JeHONOB, B HeM HeT HHuero MeTOAMHECKH HOBOTO.
Watepecno, uro mpocrse dPUpPH (eHOJOB XJIOPUPYIOTCH HATHXJIO-
pucTeM GocPopoM B aape; manpamep, Ayrtenpur u Miommurays [229]
YCTAHOBWJM, YTO W3 amusoja mojydaerca n-Xiopammson; ¢ PBry
[0 y9seTcs COOTBOTCTBEHHO 5 GpoMaHm3ud. R

[leppnunre apoMarudeckde' AMUHE TaJIOTeHMPYIOTCH € ° TAKOH
JIEFKOCTHI0. KOTOPAAg 44CTO JlefiaeT HeBO3MOMKHKIM BEIAC/IeHUEe MOHO38-
MeleHHEIX TPOAYKToB.. 3 AHMANHA, KAK M U3 AUETAHMAWAR, HOILy-

$a10Tea TOILKO 2,4-nu- u 2;4,6-Tpusavemennsie. HaoGopor, ranoreun-,

poBanWe B PACTBOPe KOHIEHTDUPOBAHHOW CEPHOM KHCIOTH (CUMTaH
pedr¥pyIoNMM BeUIeCTROM CYIb(AT 2HWIMHA) IPUBOJUT K M-TPOU3-
pogHOMY. IlosToMy mOjIyueHYMe HPOAYKTOB TajOreHWpOBAHUA AMHHOB
HpOBOANTCA  BHAYUTENbHO YAOOHee HmyTeM BUCCTAHOBJIEHUS CaJIOTeH-
HETPOOPOMBBOIMHBIX, .

~ [1pu:aTOM HAGIIOAAIOTCH PEAKIHY, KOTOPHE IO CYILECTRY ABIAIOTCA
pa3HOBMAHOCTHIO MPAMOTO IaJIOTEHWPOBAHMA, KAK, HAUPAMED, upH
OGPQBOB’QHHH -XJICPanUIHHa OTyTeM BOCCTAHOBJICHH" HHTp068H30ﬂ3
B pacTBOpPe Kpelikoit COJAHON KHMCTOTH; B 9TOM Cl[yYae B HauecTse
HNPOMERYTOYHOTO - IPOJAYKTa, TAK ke KAK M LpU AGHCTBMN BieMeH-
TAPHOTO. XJIOPA, RYKHO AOLYCTHTH 0GpasoBanme XJopPeHuIaMana
CyH;NHCL.. 0 o0 . - , R

~ BAMEHIEHHE -~ ! 400

‘OcroBHOHM XapaxTep 8pPOMATHYECKMX AMHHOB M CIUCOBHOCTE HX
', JIETHOMY 3aMeIIeHMIO IPUBOMHT K TOMY, YT0, HAUDHAMED, M3 AHH-
JIHHA ¢ MOJIOM MOJKHO IVI&KO HOJIYYATh MONMCTOBOMOPOAHHIN j-HOR-
apwmn. (cM. mmwe, crp. 102): : : ‘ ‘

e) Xa0puposanue ra0PpHOBAMUCINOL U CPOoMUPOBANUE
6 pomnosamucmorti Kiucromamu

Mo IMrpaycy [230], aneruien m gmanmerunen B BOZHOM pacTBOpe
TPeBpamAIorcsi rMmOGPOMATOM HJIH THIOXACPUTOM HATPUA COOTBET-
CTBEHHO B MOPOM MM B JMXJIODAUETHJIeH, TIPHYeM IIpoMcXOfUT IpH-
coerHeHNe cBOOOMHRIX XJI0 FHOBATHCTOH MM GPOMEOBATHCTOM KACIOT.
Taxum o6pasom, suech mpoaBIAeTcA JeficTBAEe MOMA TLIIOTA/IOTEHHAIX
KHCJIOT. AHAJIOPMYHO . PearnpyeT MOJIOMKATeNHHBN, 3aMemaeMuil Ha
MeTaJljt, BOXOPOA B Pa3uHIHHX [PYrAX COEAWHEHUSX, HAIpHMep
B IDUKIONEHTARUene M UHJ[eHe, B IPONACIIOBON KUCIOTE, B (eHMIIaTe-
TH/IEHe M B ALeTHWIeHOBWX cmmprax [230], }

B xauecrTse mpuMepa MOKeT CIIyRUTL HOJNyYeHHe AWXIOPATETH-
JieHa. ;

- Jlns mpUroTOBJIEHWA PAcTBOPA IUNOXJIOPHTA B OTMEPeHHEHA 06EHeM
OXJIRAEHMHOTO JIBAOM 12,5-mpoI. pacTBOpa €AKOTV KAJW NPOmyCKAIoT
XJOp A0 ofecnBeYMBAHUs JIAKMYCA, IOC/IE Yero. [oGABIAIT PaBHRLL
06BeM 25-mpont. earoro xanw, Ilpumenneman mia mocnemyloumeii pea-
tuu annaparypa (pucyuru B amccepranuu JI. Koaaera, Bpeciasus,
1928: eTp, 64) cocrouT M3 TpyGum eMrocTo 150 M, ¢ HaGAXROMK, MMe-
Iomeit. pe3nHOBYI0 NPOGKY ¢ ABYMS OTBEPCTHAME; B OJIHO OTBEPCTHE
BCTaBJIOHR KameJbHAsA BOPOHKA, depes APYroe — L[PG XORHT TAB00TBOM-
Has TpYOKa, B KOTOPYI BCTABJIEHA INIACTUHKA W3 TOPHUCTOrO CTEKIA.
Houpnencannonnas TPyOKa,coeMHeHHAsA ¢ TPYOKOI, HATONHEHHON Ba-

“TOM ¥ XJIOPHCTHIM KaJibIMeM, MOMeILeHa B OXJasunaionyio Ganto. Aaor

W aTIeTHIeH cMelmBaloT B ¢Omielt nopsoare uepes T-c6pasmyo Tpy6-
Ry. Pacrsop rumoxiopura (okesmo 30 m4) 0XJamnooT JIHIOM, RO3-
AyX: TI@Te]lbHO BHTECH:IOT 430TOM M TOIA3 HPOIYCKAIT  CTPYIO
AaUeTHieHa, ITPUYeM CTPYIO a30Ta HECKOJIBKO YMEHBIIAIOT, HO He IIpe-
KpamanT coBepmenHo. [[nxiopameTnjien BEHIajaeT B BUie OeclBer-
noro Macéna. Ilo oxOHUAHMM PeaRkLUM CTO NEPEroHAIT GoJjice CYIBHOI
CTpyeil a30Ta B IPNEMHUK, 0 XAAK(aeMHEIl alleTCHOM ¢ yrierucioTel,
Tie’ OH BEINAJAeT B BUje OGOCHBOTHHIX CHYTAHNHX JUIMAHBIX M €
T. Wi. 0T —66 1o —64,2°; r. xkum. 32—33° npn 748 mu ompenesena mo
CueonoGosy (u. 3, crp. 116) B atMocdepe azora. L
+nGpoManeTHIeH. NPNrOTOBIANT ¢ HOMOMBH runoGpomura,
IIOJIY4eHHOTO COOTBETICTBEHHO M3 Gpoma, eqKoro Kaau u Boger mpa 0%
pactsop monmen O6mTL 0,5 m. o rumcGpomury u 0,2 u, mo cBoGom~ -
HOMY KOH, e e . . - .
+ » 'anorenwpopaHHEbe AUETHIICHH —~ BEIeCTEA YPeSBHYANHO  HecToli-
KAe, OHM MrHOBEHHO CaMOBOCIVIAMEHAIOTCA HA 'BO3AYXe H B3DHBAIOTCH






