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BBEJLEHKE

3a nocaepmse 15-20 neT pesxo BOBPOC HHTEpEC R XMMHN
SHeMer 00praEMvYecKuX cOe MHeHNi., liErepec x owoil onacTu,
SaHAManmel OOTpaHWYHOE NGNOXeHHe MEXHY Heopraemvecrolf m
OPraHNYeCKOd xMMMeH, BHSBAN RAK SANpOCaMN APAKTHER, Tax
& Teum, N9 BRSUBHTOOPUAEEYES FHE. CQEJUHORSA ABUAKNCH. GRAFO—
ABPHHM MATEPMANOM JJIf MBYUSHMS MHOINWX TEOPeTHYECKHX BofApo-
COB XHMMM ,

Cpei MHOrovYMCHeHHEX PasHOO0pas HEX BAeMeHTOOpPraHNYe -
CHMX CoejMEenuME OrpouHoe BEHAMAHWE ODPUBIRALY Heapenexs Hpe
Epesmuii~ ¥ repsasuiioprasuvecEue coeuMEeHAn ,

XiMitS RpeMHAUOPraHMMeCRUX COSQMHeEWH pasBKBaeTcs yEe
B TeueHue Gonee 100 mer. Qumamo Ko WoHma TPHANAYHE IOnoB
XX cromerHs ucCHeHOBAHMA B 9704 OONACTH HOCHIE cayvainni
xapagrrep.

boubuoli momper M DASBUTHE XuMME FpeMHEN fOpraHuve CRAX
coequHeHMi HaumBaercHs c 1987 rojga.

KpeuEmilopramuuecxue pemecTsa CTAammW OpUMeHATP B OpOMHN-
IEHHCCTH B RAYeCTBe TOMNO- ¥ BAERTPONSOLATOPOB, B APOWSBEOZL-
CTBe Ray4YyRa, [DIaCTHYECKHX MacC M Epacuteneil. Bo MHOrMX
CTpaRax pasBepHyNOCh MHOTOTOHHAXHOE NPOMMWIEHHOe APOUSBOL-
CE¥BO 0Oraroro accopruMesra KpeMHM fOpragMyecKux MOHOMEpOB,
XRLKOCTed, CMON, BXACTOMEDOB ¥ BCEBOSMOKHEX Marepuanos Ha
HX OCHOBe.

liErepec X XMMMM repuaHMiOpraHMYECKEX COCIUHEHHI BOSHUK
B TeueHMe gocaenmux 15 aer, nocmae £0ro, Kag OHIM OTEDHTH
donyapoBOj HMXOBHE CBOdCTBA repMamEmus. Juws B ocuejHde Hecd-
THICTHA pasBUTUE PANMOSAEGKTPOHUKM OOCHYERIO MO EHM CTUMYNOM
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Ads paspETMS (pPOE3BOACTSA BEAHEJWEro 4O0AyOPOBOJHNEOBOLO
Magepuasa - repuasMs. B sacTosmee speMs XNMMS repsasmi-
OPIaBEYECREX COMESHNI HAXOQMTCH B UPONECCE HETCHCHBHOPQ
PasBuTEs, § yE@ HAVAYO MX OPERTHUECEO® NpRMONGHNE.

PAgporepssin » ANRMES aveneH:Eme TepuMaHE KCHOSbaYyLTCH
B HpoRsBQuCEEe CRepXUNCYOrO FepMaHNs IAS GONYIDPO NG HAKOBHX
Ipadopes. i@ROTOPHE PepLaHEOpPaE;YecHse coeEHeHRs HpEeANO-
“BOlE- BOK - PROPABIXUSC IO UAROCPR, POMOACCHfdnh, chisxh
SMaNePHe MIPMeRTR U ...

H OTEEWME OF yraepojia, MUSKEErce BAIGHTLOCTE U EOOp.GR~
HalMOEBOe WHCRo 4, spewsmd ¥ repusmui msenE BateugHoCcTs 4,
& RoOpmmEapmOmHOe uMcse 5,5,8, w9ro SO YCHOBANDALT DADENTLS
B (ohelefiE coexmRenNE]l XpeMHES U TEDMARNS OF COGuMHen:?d
yraepoha. Pesauie © OOBEACHNM COQUNEeHNA KpEMHNS ¥ repua-
Hug OF coemEreHui yraepoja SaBUCHT TamEe OF GORLEEro Ofn-
GMa aTONOB § CQUANMX WWERTPORHEX OCOIOUER EpeMBES ¥ repus-
HlA 00 CpaBHOEMD C yruepoioM. bQibmse odpess 84 SXTPOHHHX
o0Qnoues y Rpesmmus o Fepuaims jenans ux Oodee moaApHsye-
M

J8 nocmejHee spess BejeTCA OSmMpHAS padora 0o Eayde-
HED XEuuu GedpejenbHNX COefuHeHMi EDeMENS ¥ repMasis Ray
B Copercrou Cowse, TaR H 8a pySexou. QcoGeHkO HaZO OFMe-
TuTs padorn K.A.AHgpuasosa, A.)l.llerposa, b.H.jcarosa,
¥.2.EoceanoBcrore, E.I'.Poxosa, I' Junsouasa, Ji.Comsepa, I1.Ma-
sepasa, d.jecdpa m gp.

PasitMe asropawn IO M8 ydeHo BeanMoUeficTBHe I'HApHI0B
BEPCMHES U PepuMalia C aneTHICHOBHME RapCHuQTAME.
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[Ilpoionxas padoTH B ®TOM HAalpaRieHAM, HaM [pejCTaBIf-
H0Ch MHTEDECHHM W8YUYWTh HOBEJEHAC BTOPMUYHHX M TPETHUHEHX
DeHANaNETRICHOBMX KAPOWHONOB B DeaxuuAX PIHADOCHIMINPOBA~-
HHS ¥ IUipOrepMANMpOBANMS, MNOBEACHNES IMANKANIMXNCPHIOR
RP@MHNS ¥ TDHANRMAPAJOTEHMJOB KPeMHUS ¥ TeDMAHAS B pean-
OUAX AETHAPORCHNGHCAIME M (OBeJeHMe CHHTESHDOBAHEHX KpeM-

Wili- W repuaEMiopraEMuecEMX COSIMHENAN P HOFOTODHX PPUH-
JecKuX OpeBpase Msx.
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JHTEPATYPHH? OB30P

METQ/I CHHTESA HENPEJEMLHEX KPEMBHJAOPTAHIYEC KAX
CORMM HE A il

[pauxoll cuETe?

* ¢ < - GOHORENM i HANCQTEe” YOS A METQION” CHETERE “ MokoMep < *
HEX EpeMEMHODr aHNUECHMX CcOeJMHeHM ABNASTCHA TAR HasHBaeMER
"npasofl cuETes™. DrOT MeTON BaRIOYAETCS BO BaanMoiedcTBEN
Upe DOBLMEHHO[ TeMuepaType afKMi~ H APHAPANOTEHHNOB C Me-
TALNMYECKEM RpeMEEeM Wim FoBTaRTHOM MAaccoli, cogepxsmes EpoO-
e KpeMHMSA TAKEe ¥ FATeNMBEYOD (MeTARIMYSCKAs Megs, cepedpo,
OHER H T.4.) .

B 1945 rony awepumancruii yuesnil Poxos /1/ omycmusosan
uccaenOoBaHMe, B KOTOpPOM BOepBHe CHI OMMCAH OpAMOR CHETEs
SAFRN- ¥ apRIXNOPCMNIAHOB BBaHMofeidcTBMeM ByeMeHTADHOrO Kpeu-
Hild C alFmA- ¥ epunxXaOpMpawms. B pesymprare 9Told pearimu On-
da HoayvYeHa CMeCh raloreHalKWI- ¥ rajoreHAPMACUIAHOB C pas-
JAHYHEM OTHOCHTENbHHM COepXaHMeM rajouja M OpranuyvYecKoro
pajixana o cxeuse:

ZRX +§ — R;8iXs +2R
SRX + 8 ———— R;8iX + X,
HRX +8 ——— R, 8 + Six
11’1 4B ——e Si Xy

ZRX +8i — RHS;X, + BOLOPOA + yriepoj
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Pearymo mpsMoro cueresa caepsa MPOBONUEE C KomMMepye -
CEMM EpemEmew (cogepzameli ~98% S ) upM BHCOKOM TeMIepary-
pPe. Hak BHACHMNOCH, BHCOKaH TemoepaTypa BuHSHBAeT MMMPONKTH -
HeCKie dponeccH W BHXONH LUENEBHX UPORYKTOB yMeHLEAKTCS .
llodroMy CTamM OpRMEHHTH pasNWYHEE EaTanMaaTopH, [lparrTHuecku
HEMRyquuM RaTATMSEROPOM HpOUEcCa OKasamach wegs /2/.

Cupres HemnpeeNkHHX RpeMiMiOpraEMYeCREX COoe M HeHM i
-PENLM. CUEFI00M -Gl -OCYyNOCER BTICH -Xaprou- /o7 ~eme ¥ 1845 rony; -
OH DOXYYMRn BUEHN- M SANKIXNODCHIAHH OpodyCKAHMeM BRHMI- ¥
QLMAXA opunoB apk 300-850° ¢ EenoxesoBaEMeM B KauecTse KOH-

TasrHO#l MaccH camasa Si/ce (9:1).

Onsaxo mopauoll cuszes BEHMJACUNAEXIODUOE He OONYYHI
(pEMEHeHNS Ma-BA OYeHb CONLMMX PACXONOB XNOPUCTOro BUHEIA
4 Kpemmums /4/,

[losgHee OpAMOl CHMHTES HeUDEeneNbHEX CHNAHOB Oum ycitem-
HO OCymeCTBNeH COBETCRMMYS xuMuEawm /5/.

B pesynbrare STUX uCCHeyoBamuit YCTaHORN €HO, YT0 rano-
POHANEGHHAH C o-[ONOXGHMeM KpaTHOU# CBASH (xmopucenii BaHMI
# €ro npoussogHNe) TPYAHO BCTYHAWT BO BsaMMOHefCTBHE C Kpesu-
HE@M, & rajoreHalReHMIN C (B -NONOXeHWEM KpaTHod cBasH (X10-
PHCTHA anmui W €ro OpoWSBQEHE), HaoGOPOT, HErxo BCTyOane
B PeSKiMi C SJeMeHTS8PHHM KpeMHuWeM B YCHOBMAX OpPAMOrO CHETEsa.

MWMIH““I! CHHTES

HauOomee ynoGHEM MeTONOM HOTyYeHuA KpeMHu fiopr aHu YeCEHX
COoeMHEHME ABAAETCH TAK HAsHBAeMH MeTaIooOpraHuye cRuil cms-
TESs,

Eme B 1904 rogy Kmmmmer /6/ nokasam, 9ro jis CHETESA



- -

QIKMICHIAHOB MOT'YT CHTh HCOOALSOBAHH MalBUjiopraHMYecHmMe
CoeMHeHEn, KROTOpPHe JEerR0 pearupyos C ferparanoreHCRIAHAMA
0o caejyomed cxese:

Colli58iClg + ColigMgl — (CoHg), 5 GOy

(Colig) o 5i Clg + Colggd — (CoHg)g S G

3a nocienHWe rOJAH MAar Hd#oprasJduYecKuli MeTol Hamea Wupo-
RO® mpuuMeHeHMe Quf (Oo4y4YeHHd CMeNaHHHX EpeMHMopraHnvYecEHX
coemmHennt /7 /

(Cgliglg SiCe + A.Cghly {CoHMgBR — [Cs%}ag;u.%ﬂ,!caﬂu

B 1992 rogy B MarmmioprasMyecRoM CHMHTSse O HWCOGLLSO-
BaH 4 rewpajropcuras /8/.

HamGonee mWMpOKOe (pUMEeHeHNe B OpeNapaTuBHON XUMME Ha-
iQnAT MeralfoopraHuvecRMe OyTM CHETesa HeapejeabHHX KpeMEml-
OpraHuvYecHEMX coeuuHeHuil. Boeppse MarsEMiopraHdvecrEil MeTog
Al CHHTesa KpeMHMjjopranMvYecKENX cOeiuHeHM) C sTuIeHOBOM
cBAshd OHA NpUMEeHeH Numb B 1938 romy /9/.

Chig=CHCH BweM g + 5 (0CoHg) 4 — (CHG0)g Si CHoCH = Cy +
+ C2H50IgB'l
[losguee A.J|.[Jerpossm w corp. /10/ GHEE cuHTesHpOBaHH
AlMuI- ¥ MeTaIMICOoNepEamMe KpeMEMAODPr aHUYeCKHUe coedHeHus
C PesSAWYHHMN DaIUKagaMm.
Jlo camoro mocmejHero BpeMeH: MarHAOpraHWYecEuil MeTof

Kasalcsd MaNlONpUI'OLHHM IJIA MCIOXBBOBaHMA B HeM BUHWiralore-
HHIOP ¥ MX (pDOMBBOJHHX, KOTODHe HDARTHYECKH HE pearupyeTr C



uarmied B sdupe.

B 1954 roay ppawyyscrmit yueunit Hopuan /11/ paspao-
Taid yHRoOHH MeTon no.iynm FpUHbAPOBE peareHTa us OpoMu-
CPOro (MIM XNOpMCIOro) BMHMNA B cpejge Terparugpopypasa.

dccnenoBaren B O0#ACTH OPraHMYeCKON XMMEN Rp eMHAA
OHCTPO OUEHMEE CHETETWYECHEHE BOBMOXHOCTH pearesnTa [jopMada
Ald cuETesa mMEMmcHaases /12,18/, u stor ayrh ABNAETCS

B 1960 rony uar miloprasyeckuil cusres Gmm apudeHes
IS MOAydYe s ONTHYECKM aKTHBEOIC BHERADE HiJ - o ~Hajruncuns -

wa /14/
CHn =C QCqH
CoHs MgBa Hy = ”x\ 25%5

E—

) /
- I:.E,Hg‘/Sl\

iC'HE = CH)S; (UCQ,H; 3
OCaHg

GCQ H5

CH,=CH
o - CyoHsy J-Lg 3?: 2 '\g,'/ f - mentol

Ce Hs -\ *-CioHy

H

B CHy = cH\Sf/oweumua‘ i CHﬂch\gt/
CGHE/ \mvcmH, ﬂé*fs/ \“‘CmH?
Baeppre cuETes AaleTHNCHOBHX EpeMBEHlOpraHu YeCKHX coemm -
HeHAl MarHuAOpraHMYecKEN OyTeM Oui ocymecrBuer ¥ .BoxbHOBHM
W A.Peyrrou /15/ 5 1940 rony ssauuomeficrsmes SiCly ¢ Romm-
xexcou Hommua
HC = Cllg}{ + SiCE4 —*(HOFC}S S':—G'SH(G'CHIB
osnuee /16,17,18/ aneTuneHoBHe KpeMHHEBH® COeUMHEHHS
OBId O0Ay4YeHH AeicTEueM &IEMIXIOPCUNaHOB C peakTMBOM [omuua
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R3S8iC =CSiR,
as®

szJigC ECJ..LEBT -ﬁhﬂ%
% Ra§i-C2c-8iR,
WV e
C HcaoonbaoBamkes peanTusa Moypua Oun CHRTESHPOBAHNTAK-
K€ EpewmesuERRayerHiesoBne /19,20/ m gmayerunesosme /21/

Hauugasa ¢ 1945 roja s CHHTEsA SaMEMEHHHX CHIAHOR CPa-
AN OpRMeRATH AMTRAODraHAYECKME COeMHEHHS. JCHONbBOBAHAe
STUX COequuelnl Buepswe OmIO OpejIoxeHo K.A.Kouewxosmx /22/
U PmabsatoM /23/, B panseedmes 80 RaupasmemEwe Gmzo pasBuro
A.J.lexposam u I'.li . Herummasm /24/ .

Alf CHETESa KpeMHEMAQDraHMMEeCRMX TaREe HCcdamb3ywTCH HaT-
pRAopranNvec FMe coe MHeHMS. [COONLS0BAHEMe OTHX CcoelMHeHMi
00 pasmuTo A./l.[eTpoBmd M coTpyuHARawm /25/.

OCRAMIBpOBaHEe Hen elbHHX CO HeH#M i

OpBHuM ¥8 OCHOBHHX PasmMumi wexyy xuumel KpeMHuS M XH-
WEed yraepoja spufercs CQELEAS PEAKNUMOHHOCHOCOGHOCTS CBABHM
Si = H 00 cpaBHeBuw cO cBa8HD C - H. Tar, HampuMep, cBaSH
Si = H Herso pacmennsercs Opd LefCTBME BOAH, COMDPTOB, AaMMMa-
K8 W auMMHOB B [OPHMCYTCTRHM COOTBETCTBYOWMX OCHOBAHMA I'UEPOOKM-
Celd, anrOroNSTOB H AMMEOB WeNOYHHX MeT alnos.

OTH peaRuMH SaMemeHMS aToMa BQUopon&, CBRAS&HHOrO C RpeM-
HHeM, He MMeT aHagOl'HU B OpraHuvyecrod xummu. OHu 0CyCIOBIEHH

TeM, UT0 cBAsk Si - H OomApusoBaHa B APYyroM HaOgpaBiaeH:dM,4deM
CBASk C - H,Onarofaps ToMy, Wro KpeMuai obnanaer MeHbiuu
CponcesoM x sxerTpory (0,60ev), uYem BOAOpPOL, B TO BpeMA Eax
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YRIEpOX o0nsnaer GombWMM, YeM BOAOPOJ, CPONCTEOM K BIEKTpO-
By (1,87ev) /258/. BenejcTeue ®TOro, &TOM BQIOpONA, CBESAH-
HHE C KpeMEMeM, HeCeT OTpPHIjaTelbEHI 84piAL ¥ COOocCOleH ormwed-
A4THCA B BMAe I'MADH]-WOHE.

1947 rop osHameHoBamcH A8 KpesMHEODraHMYeCHcH XuMum
OFRPHT HQM DeARIME UpMCOCIMHEHHS IEIPHICHIAHOS R Heapejenhb-~
HEM COejumenund /25/, Hersas He OTMETM®H, Wre pearims TpA-
smepeurarn” c OASMAOM “due” Palidd Siafa’ Suubdda’ 8 Whjx Hdwen—
Tax /27,28/, HO MEEERMIyANbEOe coemMEeHMe uS pearmmogEol
CMeCH He OHNO BHISASHO M HEeHPHUMIMPOBAHO. He yKasuBa#QChH
Takxe, 9TO B peaKuymm yuacrpyer S - H cBass.

llpmcoejaHenue PUIDRICHASHOE K NBOHNON CBi#SE C = O Ko~
&€ OpOTeXaTh B NBYX HANpPABNEHUAX C O0p&SOBaHMWEM ABYX m8O-
Mepos.

RCHy CH,y 815
RCH=CHqy + HSiZ
§i&
bomee chnozHas mapruHa HadaKQLaescs OpH THEPOCHIWIKDOBA-
Hil TpoO#HOd cBasu C = C. K C 5 C voxe? NpHCOSNMHEATHCH K&K
OflHa, TaKk H IBe MONEKyIN cujaHa, [lpucoepuEende neppoil mMoxe-
RyIH CHIasa MOR@T OpOTeRaTh KaK UO QpaBmay Japuepa /29/

(CmmmIbHas rpyana apacoeguEsercs x Camee THAPEDOBaHHOMY
yrueponHOMy aroMy), TaR ¥ BOODERH euy

RCH=CHS 4
RC=CH + H-8:i% <
R?=CH2

Si&
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Kpoue Toro, HpONyRT OpHCOeNMECHHS MOEeT HMETh HMC- W TPaHC-
CrpoeHMe, WIH Xe Qo0pas yeTcs CMech OCOMX HMSOMEPOB B pasuMy-
HEX COOTHOWeHMSX.

'sjpocunaiis X HenpejelbHEM COeiUHeHMAM (€8 Karsgusa-
TOpa OpUCOeNLgOPCH OpE TeMmeparype oxemo 300°. [pm Goaee
HEBRMX TeMieparypax pearyuA NpOTeEAeT (0 BIusHWeM YD ese~
T4, BEERTDUYECROFO paspaAla M y-HSNyYeHES, MIN eCAN ee€ R&-
¢ dakSfpobdrs " de] dlfwtiun’, “debipishidpuh " Rapl deobax’ Rucady,”
OB0HOM, ROANONAHNM® MeTanmamMy Vil 1 T b rpyans mepuagsve~
CEOM cucTeMsH ¥ HX NPOHSBOAHIAM, COSuMHeHUAME AJeMeHTOB 1V
M ¥ Tpyad, LAOPHCTHM ¥ MEeTANANYECHEM WRHKOM,.

leydas pesriik TEpMUWIECKOro NpHCOSIUHeHHSE IUXDHIACHAa~
HOP R HedpefanbHuM COEJAHEH/IHM, YYeHMNe yCTAHOBHAM, 90 IR~
PHACHASHN OPUCOQUMERLTCH HO JABOAHOA cBasM: mpuw 400° men
Hamieawen 200-250 arx. /30/, a noj papaesMen 500 ard. yze
opE reumeparype 270-2a80° /31/.

Kax ooxasans Poxes u Yautr /352/, B peasiup TepuWIecKo-
o OpHCOeNUHEEHMA CHEAH C PPHACHOM BCTyHaeT OpH Teuueparype
450-510°, a ¢ anermmenoM - apu 460-510°.

B pearymo TepMMMEeCKOro OpuCOoe MHeHMH C STHEGHQM M po-
[MIeH0M MeTHANUXNIOPCHWIAH BCTymaeT [0f AAaBICHHeM B YCIOBMAX
usOnrRa omejfusaa /33/.

Tepuudyeckoe OpucoejuBEeHke KpeMHEXIOPOPOpMa K STULEHY
rragko nporexaer apu 280° moy aBTOreHENM jamiemieN /S4/,
BHXZOL cocrasuAer 60%. YCraHOBI€HO, WR0 OTHOCHTENbHAH CRO-
POCTE peariuy OpUCOeUMHEeHHMS 1S, K onefusaM BosSpacraer
B pAAY:

CHy=CH, <(CHy) 5 C=CHy < CHCH=CH, < czﬂscﬂ-caz CHBCH-
=CHCHy < (tﬂa) C= CHCHy < (CH)o C=C (CHy) 5.
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AnA OOEMESHMR TeMUEDATYDH M 0B Hi@HMS CROPOCEH pearipiu
FHADOCRIMINPOBAHMA, & TAKEE JiA yBeSWYeHW: BEXONIOB OpGIYE-
0B OpuMeHADICH KATANMBATODH ¥ HENINATODH.

liEMrMupoBaHNe Y© CBETOM (0SBOASEr HDOBECTH PeaRER rajg-
POCHARTUDOBAMAS ODK KOMHAT HOZ TeuuepaType. HOTOXMMEYES KOe
Gpucoeuumenwe HSiC; ® sPHEeNy B rasoBolt pase » npECcyTCT-
BME cneies ®TMNOBOrO 8jHpe apoTexaer o EGINYeCTE@FRHRM BHXO-
TS ¥ CELAIL LT LTIAC TR LI AL CEAAGA AR

Wsyuan wexamisu peasyuu TepuMEvecKero AP CCaRRABpoBa~
His, W.I'.Bopoiisos ¢ cesp. /84/ yoraucBumM, WO peaxms Upo-
Texaer 0o yeasoMy MexamMsMy. lpomeccy O0EIHO gpeguecT pyer
HBAYRUMORREA 0BpHON, 10 BCTSUEHIN ROROPOrG CRGPOGTH peaxiun
FeSX0 pospacrae®, 10CHe GEro CTAHOBMTCA NDAKTHYECRM NOCTOLH-
HO4. lleus MEMUMHpYeTCH Oxar ogapa TOPMUYSCROM mMCcCoyMamal
CBABR 57 - H. MexamMsM upoyecca xoxes Gums dpejcraBaes cme-
Ayomiel cxemoi:

WEMOMUDOBAHMe e : HsiCe, —H + SiCeg

BiCeg + CHyCH, — CH,CH, SiCe,
uepejssua ems: 'GHECHz s:ce.-l-a Hace. ——-&lacﬁa Si C-e.-r '&ce,
o0puE neau: CHCHpSiCey + H — CHy CH, SiCey
pocT pequ: 'tmzfmz s{ce‘-r{mz-CHz -—--‘1::;&1.3civx.zmi.‘zcu2 SiCl ...

llo papurambEo-mennoMy sexamisMy aqporesaer i peaxmma

mmmnnm.lnmym JP cBeTOM B ¥ -HSAyYe HMEM
/86,37,38/.

A%d WRALIMPOBAHUS DeARLMEN UDHCOSGUEEHHH PEAPOCHMIAHOE K
HEOpeNeIbHEM COeMHEHUAM ODUMEHADT MEPeRUCH u ApPyrEe Bemecr-
Ba, Jerro ofpasyumue CBOGOLHNE DagUKaLH dpu TepMuvYec Kol guc-
COMa s ,



419

Buepswe pearis IMEAPOCHIMIMPOBAHHMN GHIa IpOBELEHA B
MpECyTCRTBMN NepeRuCH agemmia jgeficrsuen HSC), Ha oRPeHa-|
/26/. lipopyss dpucoeiMHeHMs Gim MQEYYeE C O9%-HEM BHXQHOM,

(CHgC00) 0
R-CHsCHy + HSCey — R-CHaCHy 5: G0

Bypxxaprow /39/ Ams MEMUMEpOBAEMS DESRIME I'WKDOCKIMIN-

o o A A A

B ciyYae WHMIMaTOPOP UEDERMCHOrO THOA MEXaHASH CNeLYLEMA:

(CHyC00) 0 — 20H C00°

CBy000' — g + €O

CHy + HSICy — CHy + 'SiGY,

RCH=CH, +'SiCt, — RCHCH,S:Ce,

RCHCH, SiC¢, + HS:CL, — RCH,CH,, 5iCq + SiCt,

S& moCre/HMe rOAH B PeaKUMAX IMADOCHIMNNPOBAHAH EMPOEO
fpaMeRagorcd weTanan Yl rpynas Ha pasHEX HOCHTEISX.

B 1938 rony Barsep /40/ npesmoxmx 0,054 Pt/C xas mara-
ARsaTOp rUppocuRUNMpOBAEMA, a4 B 1958 rojy - rereporeHHni Ka-
T ANMSATOp Pt/u-aezo', B (PUCYTCTBUM HOTOPOTO BHXOH HPOIYE-
TOB COCT amuaer BO%.

B 19534 rogy baneil /41/ weywil RaTaIMTUUECKY® aKTEBHOCE b
METRLINYSCKOl PU B pearnuax I'MApOCHANTMDOSAHMA M doxasax,
9T0 B OpHCYRCTBUN BTOr0 KaTANWSaTODA HS:Ce, merse apucoenu-
HAeTCA K Oyrajuesy B OQIOEeRUM 1,4

Pt
CHy=CH-CH=CHy + HSiCl, —— CHy CHeCHCH, SiCe,
B 1936 roxy E.A.YepHumes m A.J.(erpos /42/ norssamu,

wTo HSiCe, u Cﬂasimea BeamMQueidcrBywT C UeHsOQUOM OpH Har-
PeBaHUM B OpHCyTCTBEM N mam Jln“,f:i«:H C o0pasopaHueM &poMa-
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THUGCRNX KPeMEMEeBHX yIIeBOzOpal0B:

i Al
HSiCLy + Q Vi us Aedy CﬂaﬂfD .

& -
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
&

Yieyuas RaraETHUecHKOe jeilcreme paja wevansos Vi ppya-
dn Ha dpuMdepe ApMCOeMHEeHNS STUNJNXIOPCHIAHA K XAODHCTOMY
anmany, A.l.lerpos ¢ corp. /43/ mccuepomanu cuenyomEe Ea-
Taumsarops 1% Pt/c, 0,5 P/8i0,, 1% Pt/Aeg0;, 1% Ru/Ael0,,
1% Rb/A050,, 3% VW0g/C (ameusmpoBamEui Gepesossil yrams),
0,5% Pd/Si 05, 2% Pd/AR0,, 1% Ru/Si0y, 0,5% RE/S 0,,5% Vi /C,
5 Co/C. B pesyisTare SKCOEPUMEHTANLHNX NAHHEX aBTOPH pas-
ASIaNN MCCHeNOPAHEEE KaTaNMS8aTOpH 00 I'pylnad: A - Xaraldsa-
20pH, COOCOCCTBYREje HPOT@EAHM OCHOBHOI peaRuunm Hpucoemu—
HemME - 1% Pt/C, 0,58 Pt/si05, 1% Pt/Ae 0y, 1% Ru/Ato0q
B-raranusarops, cuoCOGCEByONME APOTERAHMD (060YHNX PeagpEi -
1% R&/Aeg0y, 58 XiN0g/C, 0,5% Pd/5i0,, 2% Pi/AL0,. Kare-
ausaropy, sax 1% Ru/si0,, 0,5% RA/5:05, 5% Ni/C, 3% CO/C
BOOCHe He OKASHBANN KaROrO-INGQ KaTAIMPHYECEOrO Aeice B .
Crefyer oTMeTuTh axTHBHOE jeilCTBUE BCEX MNATMHOBHX KATALM-
SaTopos.

Upogonzas uccaeyopamde, A.J|.[derpos u corp. /44/ aoka-
BANM, WFO ApM UCONLSOBAHAM Karanusaropa Pt/C Ha peaxmup
CyMecTbeHHOe BEMAHMC ORABHBAGT CTPYRTYpa MCXOUEEX THADHI-
CHnaHOD ¥ HeOpeNeNbHHX COeIMEEHM. HauGombuMil BHKOX GpoRyk-
TOB OpUCOenUHeHMA [al0T PHOPULCHESEN THOa RSaHGEz 4 Ry SiHCO .



-'TE ~

lsyvan wexamEMeM peaRyMM PUAPOCKINIMPOSAHESE B ApUCyT-
CTBEN OIaPHEUDOBAHHOPO yram, B.A.lodomapenxo, I'.B.0jadamss
% A.A.llerpon /45/ aosasans, UrO pearuyhs HpHCOSLUHEHEH WpO-
TeNAEeT [0 rOMOIMTHYECEOMYy MexamMsuy. Kerammsarop Pt/C of-
fervae® roMOMUWTHUeCKMl paspus cBESE 3~ H
Pv/C

CollgSiHCL, Cglls S1Cly + H'

----- C3H5S700, ¢ O & “CHR“57CLH: 5 67, i B
Gofly 51 Gl p Clig -CHR + H — Gyl 6100 5 -Cily - CHR
niau

Calls 102 T CHR + Cofl; 5L, — Gyll 5102, CHyCHR + Gl $i0e,

B T.0,

JJJJJJJJJ

B 1957 rogy amepmrasckuill yuesmil Cueilep /48/ B savecg-
B¢ Raraimsaropa pearydM IEJPOCHANANDOBAHAS IDET ORI 0,1 M
pacesop 1:|2Ptr.‘,{%ﬂ . 6H20 B WBONpOmANOBOM caupre ( "KaTamuasTop
Choeliepa™) , roTopuft oxasancs Gouee AKTHBHHEM, YeM QpPeIoReHHHe
pasee xaranusaTopn. Haranwsarop 2jperTuBeH B HUYTORHOA ROH-
gerzpamus - 5.107™ - 5.107 uamed 5a mozs omepuEa. Peaxmum
PO BOJATCE BO MHOPMX CAyYasx yEe ApH ROMHAT HOil TeMOeparype.

lljpuveHeHde marazusarepa Coeidlepa B peaRuMAx FUipOCHIE-
dapoRamii onejuEoB /47-51/ Homasamo, Wro ApucoemdHeHNe UzeT
AOUTH ROTWYECTBEHHO.

B 1967 rogy H.C.Hauezmum ¢ coxp. /52/ M8 yWiAM HpWCcoe-
AMHeHWEe IUADUNCHMIEHOE K BHEMIIMDHL¥EAM B GDMCYT CTBUM H2Ptc£d
¥ yCraHOBuEM, 4UTO B CAyuae OpHCOe WHEeHHES FpuxpOpCcHmAHa C
B HAN QMDHAMEON M TPUOTHACHIAHE C 2=4€T Il ~ 5Bl HIAJI [0 P J{| HOM
donxyqanrcs TONLEO (P-msoMepn, a B Chaydae OpHCoejHHeHHs Tpu-
STUACHASHE R 2-BUHUIMADUNMEY o0pasye®cs CMeCh o W P-iizo-
MepoB C mpeolnajaHmeM a-@soMepa
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O-C-"'h_ - CHq 3’1 I':E:,s

N

f @
CH-CHsy CHy-CHy- S (CqHs)s
N g v

9(?2H5]5

,,,,,,, CHa = CH . o« ASaHs5)aSiy ‘ .Lf-a.”i)iﬁil:ﬂ{-hl =N F
CHa CHy
N

Asyuas peARIME IMAPOCRIMIMPOBAHWA OAHO H AByXeauemen-
HHE QIEEHOB B OpHC yPCERUM Katandsaropa Caedepa, A.B.legope-
Ba, M.].CeagEmayE » A.A.derpop /58/ ycrasosuaw, uro CHHS:CE,
OpMcoend HEeTCE K MOHOANKNMAS AMEeNeHHHM aiJeHad B OONOKeHuH
1,2, O0pasys aNIyETH C CHWIMIBEOR rpymioll Ha ROHLe MONEKyIH
U HpOUYyRTOB OpPHCOENMHEHMWS NBYX MONEKyd MeTHANMXIODCHIAHA,
CTpOeHNe KOTODHX HE BHACHEHO.

C-C=C=C + HSCl,CH — C - C = C-CSiCe,CHy

|
H

B cayvae IMsaMeNeHHHX alMeHOB OpUCOSLWHEHHe TaRxe MpoO-
Teraer B MonOXeHmM 1,2, OpUTOM CHIMNbHAS Ipynda Hanpasiges-
Ci OpeuMymeCTBeHHO K aToMy yraepojga, CBASAHHOMY C MeHbUMM
DaJME &1 OM .

C~C~C~C = C = C-C + HS8iCe,CH; —*C-C—G—c-_li". -C=-CH
H %acezcﬂa

[IpucoesHeEMe FUAPUACHIAHOB K CyTamgdeHy ¥ ero [IpoHsBOy~
HHM B ODHCYTCIBMM Kararssaropa Cueiepa /54/, K&K m B Opucye-
CTBUM Karanrusaropa Pt /41/ ugeT B OCHOBHOM NOAOEGHME - 1,4;
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ONHOBpPEMEHHO MMEET MeCTO M OpUCOSUEeHNWe B NOIOXeHNE - 1,2

R'3§1CHy~C = CH- CHy
R

CHy=¢ - CH =CHy + HEiRy —

R \ N

R

a upECoeUEeBJe PHADHACHIGHOE X XAODOHDEHY WieT TOILKO B

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

Cliy = G - GileCHy + HSIRy — BySi - Cilp - Cii = © ~ Cif
CE Ge

Bsadmoedcraie THADHACUAAHOE C AHSTHECHOM ¥ €I IPOHS-—
BOXHHM B OpHCyPCTBUM GepemMcel /54,55/, nom BuusEEeM YO
ceera /32/, a Tarze mapupMEa /56/ QpORERA®T C TPYLOM B C
He0OAbWMME BHXONAME HDOLY RTOB APKCOSHM HeHES .

JdyunsMu RaTanusaropasli PULPOCHAMANDOBANIS ANRMHOB SB-
AfpPcH weraman Vil rpymus Ha pasHuHX HOCHTENSX, OCo0eHEO Oi&a-
TMAOBNe KaTanusaropy /56/. [[puMeHeHMe KaTamMsaropa Caefdiepa
pE pearuWs PHAPOCHIMIMDOBAHNA ANeTRASHA [aeT XO0DOWHE BHXO-
AH yRe OpH ROMBaTHOU Teumeparype.

pw rALPOCHINIMpOBAHMM AXRKMISIETHICHOB CHIMIbHAS rpya-
a CTAHOBMTCS y KOHEUHOrO aroMa yraepqua. B SaBHCHMOCTH OF
(pMMEeHAGMOr0 FaTaqWsaTOpa COOTHONEHME [JC- ¥ TPAHC-H30MEepOB
HEOMMHAROBO. B NPHCYTCTBUM HePERUCHHX K& aINsSaTOopoB - aepe~-
KACH CeHsomma mesrmE-l1 /57-60/, rercus-1 /59/, renrus-|
/57,58/ u 3-ueruaGyrur-1 /58/-pswr cMech ac- 4 Tpasc- apo-
AYKTOB [OpWCOe4He His .

[lpm reppocHIMNMpOBAHAM GAKWHOB B OpUCYTCTBME Pt/C ®
Hthceﬁ +» 6H,0 ofpesyercs MCRINUMTENbHO TpaHC-ASOMEp.
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B OpHCYTCTBMM HEPeKuCH CeHSOMIE TPUMeTHIXIOPCUNAH He
OpW coeqMEReTcs X peHmanerunesy /57/, a B apucyrersum Pi/C
u HoPtCl, apucoepuuenme HSiCeg /57,61/ m CHySIHCe, /61/ &
PeHMIaneTHASHY UpOTeKaeT Aerxo. Hax noxasamu M.J.locraxos-
cKuii ¢ corp. /62/, rujpocHIBIMpOBAH.e (PEHANANETMISHA MIET
IpOTHB NpABEA& MapKOBEHEOB&, ¢ O0pasoBaHEeM TpaHC-HSOMEDOB

- HgPtClg :
GaPgC 7. 08 + B, SilCy T Collgs CH = CHSRCeq . . .. ..

OCpasycmpMica Ope STOM CHuIMAsaMemeHHHN CTEpON MOEeT OpHcoe-

AMBEATE BTOPYD MONERyAy PHIDMACMAAHS, [IPHTOM CRAMEILEAR rpym-
ia ApMCOeNMHAeTCHA K aT0oMy yrEepOj&, CBABAEHOrO C RpeMHWeM
CgHgCHeCHSiR Gty + R,SIHCE, = — CgHsCHoCH(S: R,CO5 )0

Eme B 1954 rogy A.ll.Mlerpos ¥ C.M.Cagux-saje WCCEefOBa-
A OpMCOeMHeHBE IuIpMICHIAHOR K BUHMIAnerd;eHy apd 150-160°
rak Bay Pt/C, rax u Pd/CaCO,. B ooMx CEyuasx pearmus Gpo-
XOopuAa, HO OONyJYaBuMeCcs OpOAYKTH MONKMEepHBMpPOBANMCH B Py-
CTHe ZULKME HONMMEpH.

B 1958 roay oHM moBTOpHMAN BTOT cuHTes /63/ B UpHCyTCT-
Bl RaTaqusaropa COoeillepa W MORasalM, YTO METHINMXIOpP M TpH-
XBOpCHNAH OpM ROMHATHO/ TeMOepaType HpHCOeIMHSRTCH [0 TPOM~
HOM cBAsH BHHMIaneTMEeHa ¢ 40-50% BHXOZAMN

CB,HS':GEz +HCSC -CH= CH, — Ctzsiiﬁ:l- CH-CH = Ci,

Chig
HSiClg + HC = C - CH = CHy — Clg$iCH = CH - CH = CH,

Veydenue MexaHWSMa I'MIPOCHIKIMDOBAHAS Hempej el bHHX
COefuHeHull B OpHUCYTCTBHM Htht}aﬁ noKasamo, 4YT0 pearmUa-ro-
NOTeHHO-RaTamMYMYeCcKas. CoBercEuii ydemn: E.I .Karam /64/,
@Usydad RAHETHRY 9POA pearuuu, OOKasal, YTO B KaTalkse yda-
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CEBYeT AByXbAjepHni omeWHOBHN xoMmmmexc myarWEn (K°), ®o-
TOpHl pacmelnserca, Rapan MCTMHHN] RaTATSATOD - OWeHD
PearMOHHOCHOCOOH ! RoMmIese K

o~ = . -
] L
-’..-rc‘_ Kﬂ J',{"
s s . S
.r_ - F + CE SI Rs —, 2 i¢f
/Q".. q’ﬂ | K-z (’:’ o 3-&
G‘ IImr:_,.r“" ‘i- ,c‘.h‘ '-\3’
U7
- - FowF F F F F F & J - o W F F F O F O F O F F F O F F F F T g F S F O F T P - -
L > L §
k” K*

PasEcBecue CalbHEC CHEE@HC BEEBO K5 >>> K. HauGomee mey-
HHROA CTaKel roMoreHHOro KaTaNM8a SBIHeTCH pacuc meHne
cBigM >5i-H Opu BeauMQWeACTBMM PMADMACHEAHA C K . Bemu
O0yclxoBieHa QPONOPUMOHANLHOCTS CROPOCTH I'MADOCHAMIUDOBAHES
EBAJpaTHOMy KOPHD M8 KOHLEHPPAIN RATAIMSAaTODA.

Bsaumogeucrsue rujpuiCUASHOB C HONpE[ebEHM
cmnm, CohepraumMu Qxﬂlﬁﬂmiﬂﬂ rpyaas

B XMMUE KpeMHMAOpraHidYeCKHx COgiMHeHMI . ConbuyD pOXb
urpapr coejuHesMs C QyHEIMOHAIbHNMA Fpyunaui. UX culTes B
OCHOBHOM OPOMCXOANT PUNPOCHIMIMPOBAHMEN HelpehemnhHEX coenu-
HeHMl ¢ pyHROMOHANBHHMA I'DyNMAME B ApUCYyTCTBMM pasIdUYHEX
KaT anus &xopos .

ldsyvyeHMe psauMOjeiiCTBEA TpHXOpCUNaHA C HedpelelbHEHMu
®upams moy jeitcTsuen YO csera /85/ momasamo, uTo peagmus
IPOMCXORMT C OpHUCOepuHeHMeM PPUXNODCHIAHA MO HBOlHON caaAsH




=74 =

C oCpasoBaHieM RpPeMHHeBHX ®)upOB
CH=CH(CH,) -OR + HSiCL, Cg Si CH,CHy( CH),, OR
ARQIOPMYHAA peaKmis OPOMCXOUMT W B OpUCYECTBUM HoPtGe, /66/.

AB&I OPMYEO APOMCXOHMT ApHCOeM HeHHe MeTHRAMXNOpCRAaHA C ®fu-
PaME aRpEIOBOM K METAXPUROBOL KUCHOTH B HPRCYFCEBMM 2% Pt/C
/e7?/ u 5% Pt/c /e8/

caa-c—c# OR' + CHy SilCl, — CHyCE, SiCH,- cu—c” OR'

B mpmcyrcramM xe maragksaropa Cnefiepe /59/, =apagy c
Apucoenuaesmen 1,2, aporcxoumeT ¥ 1,4 SpECOesuHeHEe

Q
> CHy0ly i CHy-CHy -,
/a
HSI%CH; "'CHI”CH o R" — CH& CH C D‘
S!CZEGH_;
DS|L'E1CH3

Pearmus rugpocunMaupoBnasua GEPHIOHUTDHIA OpoTeEaer C
OCpasopatueM AByX usOMEPHEX ( o~ ¥ =) UDOAYNPOB MPUCOSH-
He Hus

CH3 -CH-CH
Sit
CHy =CH-CO + H-8i4
?S!‘CHE"C-HQ_-EN

Hanpamnemwe npopyecca W BHXOR OpPOAY KT OB Peasiy SaBHCHT
OT OpUPOAL OpUMEHASMOrO KaTalidsaTopa B YCAOBMA IMADOCHIMIE-
poBaHus. [Ipu HarpesamHH HSiCl, ¢ arpumoRmrpunon Ges KaTamm—
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sazopa 10 180° » ceermmmmmx sumyzax oSpasyeres B =lsOMep
/70/, a B crameHOM aBTORNaBe /71/ OCHOBHIM APOUyKTOM SBEA-
ercas o-msoMep. [[puMeHeHMe OpraHMYEeCKHX OCHOBAHER B Kagecty-
B® KarammMsaTOpa (OBHUAET BEXON NWAHSTHACHAAHOS, Apud9eM B
CTeRNAHHEE aMOysax ofpssyeTca Amub B-dsoMep, a B a@TORE&E—
B@ cueCh o~ u f-msomepes /70,72/. Xopouel maramMTHYecEOH
ARTUBROCTHD ofugnawe uHorme N, -BaNemeH e SMEIE RHCROY
4978 ', Y5/ u Gesmonmar £ €03 < 7677 Kk ‘Wohde b BX bpelii-
AKHEA W E.ll.YysoBcRa#, Taroil RaTamMTHUECHO [ ANIEBHQCTEE o0~
Aafees H geHParapGoOHMZ xemesa /77/.

Wayvas mpucoensHerme SAKORCHOUASEIUADUACE § Heupeielb-
HuM Eerpuiad (OQMasEKCTOMY XUy, B -~ anewsnos0xy Sgapy
ALIRIOSOrO CHuMpTa, ANPRAOHMTDRAY) B HPHCYRCYBME (LI&THHOBHX

ATalnsaTopos, A.j\.llerpos ¢ corp. /78/ yorasomumu, wro apH -
CoGuuHEenne wuer mo Jepsepy

R-(RO} Si-H + CHy = GHX — R'(RO), Si Gl GHX
X = CN 0@2032{:&', cuacx
AHETOI'MYHO OPUCOeUUEARTCA PUAPEACHIAEH U B-UpoRapruyORCH-
UpPOMIORErPURY B HpECyTCTBEM O,1N HPtCls. 8HS0 /79/
HoPtClg

HSiRg + HC = C-CH2001:120H20# R, Si CH-CH-%MZCW

l'eppuzcunas opucoegmEsercs & RapOoHMALEON rpymme ape-
ASHbHEX ANbAETHAOB W FeTOHOB OO Cxewe:

/
R R \ /OS‘;;
R‘>C =0 +HSt—— R'/C\H
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Pearnuus usmipupyercsa ¥ cserom /80,81/. ARAIOPEYHO
HjeT pearijs C jpUKeroHaMu /81/ ¥ C FETEHOM B HPUCYTCTBME
Karanusaropa Cnefiepa /82/.

lpe coeguEemie PHIPUACKNGHEOB & X,  ~HeApeNeMbENM &b~
AErEjas B APUCYTCTEMM ONSTWHOBEX EAPAIMSGTOPOS IpOTeRGER 5
agonomesms |,4 /69,88-85/

B caydae ¢ -ReTOHOB [IpOMCXOIMT ApucoenMHeRNe 00 ABOfHOR
CBESH W OONyusEmCH ¢ -EKpeMmmficenepxampe xerosy /86/

Clig= GI-CHQT%—CO-CH‘W-H:?‘ — Ry S c%CEzCHzCHE-GO-GHB
ABANOPEYEO, NPOTHE UpaBMAs MapXOBHEKOBA, GpUCcoe M HACYCH MO~
TRANUSTHACIIAH X CYRUEOHY B [pMC yICEBNE FazalWsazopa (oeile-

pa /87/
o)

Cy(CoHg)p 87 H + HC 3 C-C7— CH, — CHy(Ciliz),s ca-cn-ci{i:a.

(lpucoegueeHse MMUPHACHAIAHOR [0 HedpejeabHOH CBASM Hpo-
TeRaeT ¥ B cayvae BedpejanbHEMX aMmEOB /88,89/ u cyasdunon
/90/ » mpucyscremu Razamusercpa Cueflepa, Ho B ciyuae Upejeds-
HEX aMMHOB [poOPeRaer JerugposoujescamEs /91/

HC ..=E ‘_CH'E‘F(_CEHE).Q + HS: Ra_} pa SiCH=CH'CH2J(t2H5)1

o-CyoHy
CHy \ */drCmHv
CyHg VH, + Si —  CgHg — SiWHC,Hq + H
yrg-ia C5H5/ \H :HE yHg 2
3

PasHuMu aBropaMé ucCCresoBaHo BB au MofelicTeue rugpuicu-
A8HOB C OpejenbHEMM ¥ HeOpeneNbHEMM ORMCAME. Kak HOKSSaIm
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UccuenoBaHuA, B CIyY&e OPefeThEEX ¢ - W [ -0RMCed /92,08/
GpE PHAPOCHINIMPOBAHMM HPOMCXONMT DasMHEAHNE OEMCHOrO EO4b-~
08 B CTODPOHY NEPBMUHOIO YLNEPOAEQrD aToMa

HSR, + HQC\;/CE - CH, — Ras,acaz(mem.
Chy R + R _SH—R S.%HZ—%-GBE&
L e '

'B‘ f'n;:,r:itu' 'ﬁépuﬂhﬂm ORHECeR OPONCXONHT PHEPOCWIWIKDOB&HNE
HedpejeabEOd ceasu /94/

CHgeCH = c\a\ ;/:ﬂa + Byl — r,s;cﬂacnzc{;fiz

MEApOCHINANDOBANNE CHSLYKMAX IOMONOrOB yEe mpoxXonuT EAE @O
ABOMHOA, Par u 0O OKUCHOM cessm /95/
B t
PRgSiH + CH,_;-CI - G\a}}lz s GH'?,,; GH—GHEOB‘.PE,
iFhs

Uomy we iMe IiApoRCUACOAGP BANMX KpeMEAiopT SHNYECKUX
coepmaerud

lagporcunconepxamie KpeMud#opr aHlYeCKUe coeMHeHHSE B
CCHOBHOM OORy4anrcs IEAPOCHIMINDOBAHWEM HepejelbHHEX COMp-
TOB 4 MarsmiopraHUvYecKHM MeT QoM.

HenacmmeHHNE COMPTH WMET ABA peaKIEOHHEHX IjeHT¥pa, cHo-
COUHEX BSauMQueldcTnoBaTh ¢ rpyngold Si - H: Hefi pejiensb Hyo
CBASh U FUAPORCHALHHA BOLOPOX. [lo®TOMYy OpM X pearMax c
THADARCANaHAME B OPECYTCTBUM MISTHHOBHX KaTallisaTopoB COB-
M@CTHO C mpucoejMHeHMeM WAYT ¥ PeaKUMA NeTMJDOROHIeHCAIMH.
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CoorHome e oruMX peaxiil oNpeieNseTCA CTPOGHWEM CHEpTA A
rugpancugasa .

ANNUROBHA CURPT PearhApyer ¢ METWIWSTHI~ A TPHOTEE-
CHEQHOM B HPWCYTCTEMN Resanwsavopa Cmeliepa /96/ sa cues
PUAPORCAND HOU PDYNIH, JABAT AIROHCMCHIENN, HO NADELTGEhHO
C STMM WieT WACINYHOe BOCCTAHOEISEWe HBofHON cmseM

ddddddddddddddddddddddddddddddddddd

ARamormuHo © oﬁpmmmeu Msuamapmsafmum apou cxo~
AMT PeaKUs B B OPNCYTCTEMN HEOONbMEX NO0ABOK NENOUHHX Me-
TAIIOB MNM XNOPMAOB NMEEA W Qresa /97/.

fisyuan ssamMofeficTENe TPUSTHACANAHE C OSepRUYERME ¥ BTO~
pHYHNME cuupramu, S.f.lyxesuy u M.l .Bopomsos /98/ ycraHosm-
Wi, WTO TPMOTMACWIAH C OEPBMYUHLMM COMPTAMH BCTYNAET B peaR-
D erHApOo Ko K e He Ay

R-—CH-GH—CH2GH + HSEt " —~+RCH-CH—CH.205'iEt‘ + HB

4 B CiyYae BYOPMUEEX COMPROB QIHOBDEMEHEO QPOTERENT NpOLEC-
CH AePHADOKOHNEHCAMM ¥ IRJPOCHIALNDOB RIS
R = WH- CHy, + HSiEty —*mH-CHz-GﬂzﬁﬂzS’iEt' +
+ R -ﬁ-ﬁig-CH = CH,
0SiEtg

C.i.Cagux-safe ¢ corp. /99/ BseuvouefcTHUEM METULLH-
ApoMMACMEEHA C PypMIAIINLL KAPOUHGI OM, HApAAY C HPOLYKTOM NpuU-
COSQMHEHN:, BHIGNNTE OPOLYKT OfHOBPEMEHHOI'O MPUCOLUHeHHS
¥ JAeTUXPOROHE HCa L
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OH
D’éH-CHE'CH::CHE + C-H3 (CEH?_)Q_B:H —_—7

OH CHs CHs
I
U-CHCHECHQCHES'I-CSH? + ?H CHQC-HQ_CH&S caH;
|
O C‘;H? Q 08 CvHa(EaHg)g EHH?

B omammie o cun!mcnrmx OTHICHOBHX COUPTOR DEaK-

,,,,,,,,,,,,,,,,,,,,,,, {570+«

Thil WX AUeTHNeHOBHX SHANOIOP ¢ TPHANNMNCHIANAME B ApHCYTeT -
BREM ORATHHOBHX XETANNGATODOR NPOTERANY, B HEPEYD OuYepeks,
83 CHex cepasu C = C, Jla%e mepsuuHmHl apesueHOBHH CaMpT -
GPONSpruNOBHA CHARDY - BCTYHNEET TQABEQ B PearImD apucoeiuHe-
Hes /98,100,101/

iC = C - CHOH + HSiBy —> RySiCH = CH - CH,OH

B.®.MupoHoB u H.I.Marcuuosa /100/ B cmoell padore, Ha
OCHOBaHWN COERTPANbHOrO AHANMSE, OOKSBANK, YTO METHNLIOTHI-
CHRAH & HpONaprUNOBOMy CUMPTY ApMCOENWHAeTCH NDOPHE ApaBEEa
aprosRuxopa. [osgmee J.l.lygoscxas u P.d.lersuws /102/ mo-
Hésamm, 9TO OpHCOeMHEHME TPUANKHACHIAHOB K OpONAPILCBOMY
CHMpTy dpoTeraeT 0O KByM HanpaRIeHMsM

i ilCqH
HC =C - CH,OH (’32“5)3 SiH Silca 5)3

HpPted, \
(C1H5)3 SiCH=CH - CHy OH

CrpoeHue OCOMX H30MEpOEB yCTAHORIEHO Ha OCHOBaHUM WK-cOoeRTpoB.
b.A.Coxonos, A.H.lpuwko, K.p.lasposa u I'.i.Karas /103/

dcGrenobans Bsaumoneficreue METHA ASTHE~, TDHSTUI- K MeThI-

AECYTURCUIAHOE C OPOHADPTUIOBHM COMPTOM B OPHCYTCTBHE KaTaml-




- 25 -

saropa Cmeilepa u NOoRasamu, 4YT0 HapAlLY C OpUCOeMHSHUeM HieT
M JNeruipoRosjeHCayMs 0 CXeMe:
R'R, SICH=CH-CHaoH  (I)
HC =C-CHyOH + HSIR'R,
™ RRySiCH=CH-CH, 08 R'R, (T)
lipuroM yoranoBaeHo, Y4T0 ¢ ysesWUeHueM NUMHN ANREXGHOrO pa-
AuRsne y PEEEACHARGA DUNOR PONYEIGE (D). yues WP eoneN, & - - .
dpopyrros (1) yueHbmaercs.
losropan aTo¥ cuEzes, C.Ji.Cajgmx-sage u corp. /104/ go-
Ay9inM FONLRO APOAYRTH IPHCOSMESHMS .
(IpucoegpHesre TPUANKMICHISEOB RO BTOPUYHNM ALSTUEEHO-
BHM COupras, B APUCYICEBUR Kazamusaropa Caefiepa, dpoTeraer
i@ upaBmny Papuepa /105,108/

SR ,
RCHOHC = CH — - RCHOHCH = CHSR',

B peamiu¥ reAPUICHIAHOB C TPETHUHNMYN ALETUNCHOBHMM Ciiup -
TaMM yuacTByer TONBRO MX TpPOHRAE CBABS.

ilpUcoesuBe e TPUAIRUACHAAHOR K AUCTUNSHOBEM CHUPTAM 5
APHCYTCTBUE MUATHHOBNX KATRIWBATOPOB NPOPEKaeT 0O ABYM HANpPAB-
aerusy /107-110/

R\?”
_— - . il
R‘/C CH = CHy iR,
E\?”
R./C‘CEC’H +HS'iR5
R\?”
RI/C"?=|:H2

S R"J
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[lepprii Hempegens Hiuilt RpesHaiiconepxamuit coupr Omr moxy-
4es A.J.levposmu u J.J.lyxoscrolt /109/ mpucoesuzesmen wpu-
STMICHISEA K JEMeTRNANSTHICHUIKADOSHGEY B UPHCYRCEREM Pt/C
apu 160-180°

CHy ¢ P
5>~., C=CH + (CoHs)s SiH i

CHy

ABaTOPEUHO OHE GORYYeH ¥ €rO UMRINYECKUl aBaior -
<I>‘-F - G =CHy W mapOuson, cofepsamuil Tpu{EOpMETHEKEYD
OH  Si(CaHs)s
rpyaay o¥
;E \¢- C SitH,
s szHE)a

lospsce, wsyvas npucoesMHeHNe MTWIMSTHICHIAHA K T~
MeTHRANSTHASHWIRADUREOLY B APUCYTCTBUH Raranusarepa Coeie-
pa, J.H.Memnaroncruit u J.5.49angasosa /87/ OoRasanu, YIo HpM-
COGRUHeHEE MOTHI MIPRACAAAHA HNE® POTUP OpaBMIA M&PKOBHUEO-

Ba:
OH CaMs OH CaMHg
s PtCe CHs
}C C=CH + CHy- SiH Ha £ . - >c CH=CH, Si-CH,
3
Cﬂ“s Ei”ﬁ

liHTepecHne RpeMHuiiconepxamie JMeHOBHE CHOMPTH ¥ STHIEHO-
BHe Y-DPAMRONM ©HEH CiHTeaMpoBady A.J.lerpoBmyM, W.M.IBepy-
LUTeIM M H.l.Yepresumsuam /112-115/ gedicruexn T DM OTIJ ClA aHA
HE BHHUNAUSTUICHOBHE KADOMHONH K SEeTHIEHOBHE “PAMRONE B
opucyTcTBad Pt/C m HoPtClg .«
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BHIO yCTAHOBAEHO, Yr0 B CAydYae TPETUUNEX KapOUHOIOB
¥ rauxoNed! mak B NPUCYTCTEBEM Pt/C, TAK M B OpHCyRCTHEN
HoPtCl, mpomcxomue OpHCOeUMEeHNe TPEOTMACMASHZ N0 TPoiHOM
CBABM, HO B pasnMUHNX yczoBEAX. Peanyus B uGpmcyrersus Pt/C
ocymecesinercs HArpepaHueM peasnmoRNoX cuecu mpu 97-98° B
TeuesEne 20 4acoB, 2 B NPECYTCTBEE azptcta - OpE KOMBaREOU

TeMiepazype.,
R'\*?*‘“-'J*r-ﬂ;.ﬂ-ﬂde.t.d---d-.fﬂaa--ir?-ht?h ——————
e N : N N
o/ CTCEC-CH=CHy v H8i(CqHs)3 — 0 /G CECH-Ch=Cu,
S'LCEHEjj
R‘TEH CH 2 . Cil-l GHR
\e- czc-¢f + HSi(CoHs)y —r XA e S C/
Eh/- = \R' 2478 /3 f 'fl:- a}
Sa(fng};

B caydse BYOpMUHEX KapOMHONOB B ApMcyrcTBME Pt/C mpo-
HCXOUET OpacoejuHenue oo TpodHoll cBASE, & B HPWCYTCT HMM
HQPtCP,G - HerunpoRoHpeH cas:

R-CHOK-C = CH-CH=CH,
?dc T
Si(CqHs)3
R-CHOH-C=C-CH=CH,
”’3#!
e

R - CH C=c- CH=CHg
05’-(‘31”5)3

[lpy BeamuofeiicTBMM TPUITMACKAAHA C (e HMABMHUTOTH MM~
rapOuHONOM /115/ %ar B NpUCYTCTBMM KHGIOrC KaTaIHSaTOpa
Caeilepa, Tax ¥ B OpucCyTCTBMNM HellrpanbHOro Rarammsaropa Pt/C

pearpuid UZeT TONLKO B ONHOM HANpamieHMM - X (e HEABNHKADTH HUJ-

KapOuHOIY OpUCOeQMHANTCH [Be MONeKyAH CHIaHa
CglsCHOHC = G-CE-CI-12 + ﬁﬁrEt. - GOEs&DH-?H-CH-GH-(Hz Silkity
Sittg
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B 920 =me spems A.J.lewpom m C.W.Camx-sage /116/ may-
Wnn peamMojelicTBMe TpPHATHICMAAHA C A MeTHIBE HUAST U HUA KA D ~
Ouionou p mpucyrcrsud Pi/C W yakze noKssamu, YTo peasyus
HAeT C dpucOeIMEeHMEM 00 TPONHQN CBSSH. AHANGFHUNHO @O TPOi-
HOl CBASHM OPHCOGUMHSOTCS TPHANKENCHNGKH K BHEHASTRHML~ o
bypuasapdunony /117/ » apmeyrersus P1/C u AoPtCeg

Nl w bt eninda bttt dxnddie > PR
'”@cf—*f'é'éﬁ*ch; + HS RR), —» CH- € = CH-CH = CHq

o b sin R

A M.I'pegumzenn & M.A.Byauugse /118/ weyusus se aumo-
AelicTBhe TPUSTUACKASHE C HECHMMETPHUHIM BY OpP¥ YHO ~TPeTH Ul -
UM AUCTHNCGHOBEME  ~THMEQNAME B OPHCYTCTBAR K&T o)k 8 af OpOB
Pt/C = HoPtCly . YeramomneHo, uro B apmcyrcTsiu Pt/C asago-
FHYHO TperwubnM rauxamam /118/ ujer mpucoepuHesue §0 TROd-
HOMl cBasH

QH DH
\ / Pt/c
R‘/C CzC-CH-CHy + HSi(CaHg)y —i—
5 OH ox
—r p'f{: =CH-CH-CHj;

i(c2Hs)s

B apEcyrcTBHM =e Farajusaropa Cnellepa pearyus Hjer aHa-
AOFEYEO NUBYOPUUHEM PIMEORAM /112/, T.e. OpoUCXONET of4HOBpe~
M@eHHO qpacmmnl 00 TpOolHOR cBEASH M AePHIpPOROHI eHCALMS

OH OH
R \l I HEPtC!;,
RJC-QEC"C-H-CHE. + HSE(E1H§)5
DH OH (CqMs)3

R\
— R/c—(;:*cH CH- CHy

Si(CaHs)s
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B anyuse iMRIOreNCUNOBOPO DAIMKANA BHIeNeH Pakxze ¥ OPOALYKT
pucoenMBeHNs N0 TpoREON CraAsH

o g
C-C = CH-CH-CH3
1
Si(CoHs)s

ey uas poauMOfi@iCTBA® TPHOTHACHRAHS C LHALCPTUACHOBHMM
FRERonaME B upmcyrcrsus H,PtClg, W.M.I'pepauwresu u T.0.j08-
- eanyxe {1 Yo/ - yoranoBnr, - ¥rO- PRARIES WAST ©° ATUCOEIANEHA Y
TRApMicHAaNa 10 QHHOH TPOHHO! CRASH rANRONHR M ox viaKrcH
RPeMEN@BHe HMHURALETUNCHOBLHE INUKONM, KOTOUHE BO RpeMA peax-
IpH OonBepranyca Jeruppavaiuu, c o0pasosaEMSM HPOLYATE Ya-

CTMUHOl 4eragparaisa

OH OH
R\! 1t R HSi(caHs)s
RI/’C‘_C:CFC:C-C\ L

RrR' HePtCl, Bk

12 ?H g OH
h \ ! R E S R
i = =CH- =¢c-C/ 4 = {7z -Cz=c-r+
aisC “¢=CH-cze L an2C G=CH-C2C €5n
3.(C2H5)3 SI(CQHS)S

lis OPOMSBOJHHX ANETHASHOBHX COMDTOB B HPHCYTCTBUM
HoPtl{y B pearme ruppOCHAMINPOBAHMS (0 TPORHOH CBABM XZer-
kG BCTynanr ayeTHieHOBHe Qopuamw w amerams /120/, TpEzEop-
agerams /121/ & HemomHme ®jupH Xmopanbruipara /122/.

B 1967 roay i.M.'sepyuuvens u E.C.lesampusm /123/ msy-
UANR BaaMMOUeiCTBEC TPHSTUACAIAHA C HECHMUMETPHYHHMA JMTPETHI-
HEME aneTUNeHOBHEMH METORCH- Y -INUKONAMA B npacymu%f'tc\eﬁ.
Yerasopneno, uro peasmma Wuer apu 90° ¢ 23-35% BHXOZOM mpo-
AYRTa OpEcoeiuHeHMs rMipHla (0 TpPOiHOH CBASH
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Ha Pt g

ROOHE = C-GORCH,OH,008, + (Gyll), 516 2P
TR
— m"'c' CH - m%m
GH. 5"(‘:2”5): éﬂ.

ntmmaa-Mnmfm
wmwma SN ' :
u'.‘il iﬂ"t!iﬁi‘% ’&1iii‘i##i$#ffffi#¢**
BMENIANSTUNSHOBEN Kepduncyay 1112-11&' BPOHCXGMET WpM CO Gy~
HeHMe PHIDHAR2 40 TpPORECH CBASK BURMIALSTEAGHCHEK JeLONOS

OH _ _ el
HSi.IL’CQ_Hg)a
HePttl ¢
E\j CH n“c-C‘.'C.H—c.H-CH
R'/c CzC-CH=CHg =y 2 =LHg

Si (C2 I--'s)_:_J

B 1938 rony A.J.lerpos, J.l.lysescras u k.[l.Eropos
/18/ pnepsse upejmomomummm, uTO WpE BBAMMOLeNCT MM xaopcuna-
HOB C peakTUBOM Homuua MMalHEMMOPOMIMNeT HASEMHRAKAPSHHEO-
& pearipa MOXeT MATH 0O CAGMYWEM KBYM HaOpABMeHMSAM - B
CTOpORy ofpasoBakis KpeMHWAOPramudueckoro afupa (1) wum Cmap-
ra (I oo cxeme: CHs | /ag‘(.:.zr-r;)g,

CH " CH (ﬂ
Y C=
cHy | OUGEL (s
CH3” Y =CulgBe \
C-H}\C/OH (”)

CH3” “cze-Si(cHy)y
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Ho Tar EaR OoRyveHHOS BEmECTBO He MEIMIPAaTMDOBAROCH C HOHOM,
SPTOPH HA OCHOBAHMM HCCHELOBAHMS HDMWI¥ K BHBOLY, Y$0 0 B~
WedpHBeNeHHOM cxeMe HOAyYEeTCA TOALKO RpOMHMAOPT aH«YeCKEl
ofup (1).

B 1956 roxy k.A.@mxmes, M.D.Qocraxoscruil ¥ H.5.Kosapos
/124/ upn paewuQUedCrEMK pearsuss HOmUYe C MOHO-, M-
TPHan K A( QPEN) XHOPCHAGHANE YCTAHORMNM, YT0 peaKuyus, BOUPERE
“FeyRuSdatONy” /17, Wids' & “cbpdeoddibéd Rjeuhdanevunenonix
EapOMHQIOB, ¥ paspaloTas® MeTO) CHEPEsA QUEO~, AByX- K THEx-
GTOMHHX TPOPWGUHEX 1 -NpeMEilcogepsenyx COUpTOB [0 CAQEyLueH

& i S ON
e CJCMﬂIS

o0mel cxese:
%
" 5
COH & o \ OH
Ruf \C__t E R:
(R \Cf
RH/ \C c S’l

Hamuuie PHAPORCURBEHON Ppyans B HONyYe HHEX ciprax OHEo
AORA38HO peamiueld aueTHIHSAME ¥ Aerugparapgmei.

llospuee A.ji.[lerpos ¢ cowp. /111/,BcecTopouse KccieqaBas
Cilres ¥ upespamelnd pAJA KPeMHMAODPraHWYECKEX ANeTHICHOBHX
COMpTOB, OpHWSHamM, 4YTO OpPM BSauMOieiiCT BEM TpHalRMAXIOpCHIa-
HOB C pearTuBOM [oqM9a aneTMICHOBEX CHUDTOB HONYYSDTCH He
KpeMEMesye 9fMpH, a RKpeudHUMEOpraHUYEC KHe A[EeTHICHOBHe CIOHPTH

]
R N\ /ﬂ..!.LgB'r,

'S 4

R*'>C{‘CECS;‘R5
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CH3 /O H

CH M \

Gllao o Qibig B 1 : N\ g /CE o R é &
CHy” \C =ClgB7 CaMs/ -

oM
@ Al +(caks)s mict ~ @c{cgm@m}
‘ez C._U-EB

PORCIBLE Bagnapnesygi, .0 .
APOR PEAOPRY B WRDH ,u‘.;;m: -
: d,D.docraxoBcEul ¢ corp. /184-137/ moay -
S :l:li BPODHUNER ¥ TperuvEne D-RpeMmEiicomep
HRUHEe Oepel ’
S oo PeaRTMRA WHOpE4Ya C XNOPMETIAEdMET MU Op-
. s #.B.fapaesa ¥ M.4.Anmes /159/ suepsme
- m-hm:.pﬂ.; AETRACHOBEX EKpeMEMUOpPraHdYeciix
cmmupann::t:::ux RIOpMET WAL HY PDyddy y STOM& KpeMHM:
COMpTOB,

UJLHB*::

R* o/ \E, CJ.!%B?

H
) Ve - GHs
¥ (ﬁH})a filr:' {HECE' — le \CEC girCHzm
& CH3

" H-ﬂ..mm-
dcnoubsys peaxkTus lomuua, B.[I.KysHemosa

aHivye-
Ha /140/ cunresuposairu n—peHmNeHCOmepZamMe XpeMH4lOpT
CRUE ClMpTH

R R

I RII\CKGJJ-&BT
&-:S;D-ga-ca £ 2 ) o

SR—
C ::C-M—ﬂBT.




- 33 -

Fvu me OmaM nonydYeHs JguxpeMumiicofepzamue SHeTHISHOBHE
rapousann /141/ v puanernnescere raumomm /142/

cHa | _  OlgBe ?
+ i -
CHa/’ \'C Ca.U.ng R!‘S CHECHQEI . =4

R
—_— C,Ha/c GCEC~ S't'CHg,(:Hg 8. Ra
l‘i".-‘-“J"J.'"-J-f‘"J‘..*R"f".‘“““'f‘.‘f"i
R R
CHE: L OdLlg By | ; Brdig( CH
(2 9 t CQ SiCHgCHg g 1R + A4 “‘\E{ !....,
crbz’ C =C.UgBe ( [ Emi%CEC/ CHa
R R
iy K R i M ew
—_ " Ve-gEC- S‘CH,_-::st'. cECIcL

CH3y/ N CHy

p R
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METOJH CHHTESA HEMPEEIbHHX I'EPMAHAZOPT AHIYECKIX
COE/JHEHA7

(ipasod cuskres

AHSNOTHYHO Kpe uMHW IOPT aHNIeCRuM mﬂm Pepuanmi-
OPramuvuecKue COPAMieNES WOBHO UOAyNeTh "APAMIM" CHHIEBOY,

s Y S YT TS s 4445542

T.8, HOOOCpeNCTPEHHNM BSaKMOfedCTBEEM PazoreBANKHIOR (m-
A0B) C BWEMOHPAPHNM repuMaEMes apH 300-400° B npweyrcraum
MeTaRIMYeCKOd n‘m n W K&K RaramMsaropa.
1947 rogy aponycrammes ANRRATAAOreHUL 08 B :ﬂﬁﬂﬂ aedu
H&J MeTamINdYecKuM repsamies upm 320-360° B mpmeyrcTEEM Ra-
Tamusaropa MeTanNMWecRol Memgs miu cepelpa (BOf Ge ® 20% Cu
uam Ag).

9707 OyTh UpenapaTHBHOrO [ONydYeEus A1KRAT axOreRrepMa~
HOB OHN HEONHORDATHO WCOONbLSOBAH APYTHME HCCJ e[OBATelaMu
/144-148/. OgHare HamGamee TmatenbHOe MCCHef OBAHNE IPOBENH
P.fd.3yesa, B.A.MosoMapesxo u np. /149/. Becrencreue apuMeHe-
HUs MareMaruveckKoro serona ParTopHOro nIaHEpoBaHWS BRCOepH -
MeHTa, apropaMil HallieHH OMTHMANH HNE YCAOBHA HanpaBAeHHoOro
CHHTEsa Kak REGQGBE, TaxK u RGeCEa.

[epsse Heapegenbine coejuieHHs B YCIOBMAX MpPAMOro CHH-
Tesa OmIM QOAyYeHN A.J|.[eTpoBmM u cozp. /150/ apoilycKaHue M
XIOpHCTOre amnmia ¥ METALIMIA Yepes CTeRAAHEYD TPyORy, sSanoa-
HeHHYD CMEChD MeNRO DasipolaeHHOro I'epMaHNA B MeNHHX OMIOK.
[loayuurs BHHMITPHXIOpPrepMal ODAMEM CHHTesOM apropad He yjpa-
n0Ch.
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ARKUIAPOBAHNE PaIOTSHA0B FEPMAHMR C 4eTaiuo-
OPFOBNNECHEUN COSLE BEHAR

HEacCHYeCcEMe MEeIQis BBejeHNs AIREELHMX PALAKANOB dpE
NOMOME IMENODT SHYEeCHHUX COoeMHEeHHMA, peanTwroM [pEEHbSpa,
EOHjeBCcaMy Bopna b AETRAOPraHUYeCHHX COSIEHeHM) MOZHG ¢
yérexoM MCHORHBOBATE AR UORYYeHNS IepMAHMIOpTraisiecREX

o F F A F F T FF F E A F AT AT T EFF A AT T AF A FF T E T FF AT AT AT

coepuHeNE .
jeppoe repuaEMiopradivYecEoe coe HuelNe OHI0 CAHTEAUPO-
Bal0 HMaRgepom /151/ Deansquefcenues Terpaxacprepsasa o
IBEROPraRNue CREM COSENERNEN 110 CXeMe
GeCy + 2En(CaHs)y — Ge(CaMs)y + 2 Enlly
b nocagneee Bpess P CHATERAX RaMOOHEee YaCTO (DKMeRAKT
dpoMsBOiENe sarmms (peantus ['pRHGApPA), OpUroTOBISeMEEe HE-
NOCPSACTBOEED Hepe) CHETes0M. DUePBHE MAD HM4OpI aHMYeC e
COQMHORKS OHAM WCOHOELS0BEHN AMEpMRAHCKEME yueHwsE /1 32/
ARf OONyYeHHA TeTpaaNRMA- § TeTpPaapuATepMAHOB
Gely + 4McMgBr ————r Ge Mk, b MgBa

Gely + 4AzlgBr — Gedny + 4lgBeCE

SapyUexsne yuense JlecOp, dasepomb, Mopras  ap./158-
136/, MIpOX0 HCNOAbSOBAB MAr EM#OpraH.YeCcKHe COeUMHeHHA, CHH-
TESRPOBAIE NeAHA pAA IepMaHs BOPraENYeCKHX COeiUHEeHMd KAk ¢
AIRMIBbHIMM, TEK ¥ SPOMATHYCCEEMH DAAMEANAME . iar HEAopraik-
YecEMi MeTOj TARZe WMPORO HCUQULBOBAH M COBSTCKAME yYeHIMM
Ais CHETesa repMaHUlOpraEMvuecKHX COCIMHeHRI C QpOMATHYECKH-
M pagmrazamm /157-139/.

B nocnenHee BpeMs CHHTESMPOBAHH repMAHEOpDran dYeciune
coenuEeHNs, cojepzamme aApa Twojena /160/, dypasa /161/,
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guERONeHTeHa M puRIoHeHTammena /162/, peppouesa /163/. Tamrxze
MargMiiopragMuecruM MeTQiOM CHHTesHpOBAEH reTepoiRinvYecroe
coeguuenue /164/

) ') VAt e SN
'u?t?-{:Eq g BPLL\_CHQ-;E Bz + lu'ﬁ"_-"""‘ Htc\ /{:er\ﬂﬂ

As cHHTeSa repMaHulopr AHMYEeCKMX cOQMWHeHHN CuIE HCOamb-

o o @ @ A & F d g A A F F F A dF A

B0BaEE ¥ Mekiicpramuécske coegnuemns 185,184/,

B deciaspEee BPOME AR# OQUyYeHES 8pOMAT HYECHEX IepsaHMil-
OprafigvecHiux COoe/MHeHEY WMpOHOe OpHMEHeHMe HawnM pTyTHOUPra-
HEuYeCKUe coepuEeEMs /167-169/.

C dpHM@He:KeM NarHKAODraHEYeCKMX cOgikHeMkli aepBoe
I'épNade RopraiMyec K0e coegMHenMe C HedpelenbHEM DaiuKanos
OHIO CHHFESKDPOBAHO A.)l.[lerpoBuM u B.J.Mapososus /13,14/

C mpiMeHeHWeM pearTMBs HopManra /12/ -~ BUHKAMAD HEAGpOMA LS

B TeTparunpopypase:
CHR_:CHJ-LgB'Z *[‘igHs)icﬁ Efr-z i Cle/ G"E-\_ CH =CHg
Bsanmoneitcreuen Ge(l, c puRMIMarmmiGpommuoM B TI'D

Cefimpepron /170/ momyweHH B OCHOBHOM reKCABNHUNIATGDMEH U
T @TPABUBMIT epMas

"H=CH
L‘.g,Hg\ o 2

CHQ_ = CHJJL?B? + Ge CE,-f —_— (CHZ :CH)'-I Ge +kCH2:CH)3GE—G'E(C H'-‘CH:)&
Taxze 0T AECpOMIMATWArepMAaHa OONyYeH ISTHILMABY HALNepMaH,
a4 07 STUATPUXNOpPrepMaHa - STUATPMBHEHAIIeDMaH

TTP CHa =CH \ /Cg_Hg
- e /‘GE.
1 Mg Py CHp=CH MCaHs

2CH, = CHJLgB*z +(C21-r.5)2 GeBr,

TI P
3 CHy =CHMgBr + CoHs —Ce Wy 3y, (Cha=ch)sGecyHs
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B 1959 regy I'.C.Homeemugop u C.J.Jlasngosa /171/ nony-
Wanu coepuHeHns vuna PyGeCHeCH, u ByCeCgH,CH=CH, c npuue-

HeHWeM peaxTHBa HopMana.

Banel 84 9TEM GHAN CMHTeaMpOBaHH {Caﬂsh M(CgH (CH=CH,)
8 (CgHy) M(CgH 4CH=CHy), ,¥Re M = Ge , 5i, S, P§, peaniped
(GeHg) MX ® (Gglig)p MKy © m=00-CghiCH=CHy B TI'a /172/

(Cgy)g Ge (CHoCHeCH,) # (CgHg), Ge(CH,CHeCH,), peaxmuen
(Cglislg Ge X W (Gghig)y GeX, ¢ BHHMA- ¥ ALAMIMALHNICDOM:~
nemm /173/.

Mar eilopraEmyeckuid Meroy OHN WMpPOKO UCHOIb20BAH RS
repuasEl fopragMyec KUX COQIMHHAN C AINMNOBHME ¥ HeTaNINIOBH-
ME pax agasm /150,174/.

B 1958 rony HeMenRuM XMMUEOM Xaprmanowm /175/ ¢ opmMe-
HeHMeM peaRTHBa JonWua OHIM CHHTESMpOBAHE aueTWieHOBHE rep-
MABMloprafuJecKue coenuEenus. Omn Spame P GeX u XMgC = CH
ame HC = CNa, paccuwrnBas noiywss R, GeC 5 CH. OuHaxo apom-
na peariis KOHUGHCAIMM 0C CXeue:

LR3GeC=CH —— R3GeC =CGeRy

B 1960 rogy Maseponbld yLamoCh O GI yWHTh MOHOSAMENEHHHe

8HETHNGHOBHS COEHMHeHAsS, NPOBOLA PEasnME B CpeRe TeTparujpo-
dypana /176/

HC=CllgB» + RyGeBz ———— R;GeC =CH t MgBzy
RC=CMgBz + RiGeBe ———> R'C=CGeRs t Mg B2y,
B 1958 rony /177/ Gum ommcaH CuHTes IuSaMeBEHHEX aue-

THIEHOBEX IepMaHUHOPraHWYeCKuX coejiHeHHWI! us pearTusa Homm-
494 ¥ aIERATepMAHMEOPOMULOB B cpeje xmopojdopma
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2R3GeBz + BzuigC = CuigBe £HCE, RsGeC=CGeRy
AHa OMMYHAA pearud [OporeRaeT TaR&e ¢ aAUETUICHUNOM HaT-
pPHE B TeTparuipopypase
TP

2R, GeBz * MaC ZCNa —— RyGeC =CGek;

[loaxe ojHO- ¥ [BysaMemeHHHE apeTHIeHa, BURMUAALETHICHA
¥ gManeTwreHs CHIM CHATesMDOBRAHH Yepes peamimu prussapa /178/
(10 CHELYORMM CXeMa:

- & -J/ JJJJJJJJJJJJJJJJJJJJJJJJ

R.CHHEJEGEBT + Br ﬂHCEC(EHE)Eﬂﬂj ——r@qu)_,,GEC =C C;il);CJH; )

444444444

|?3GELC.H2)H C=CMgBr ¢ BrCHyCH =CHy —> RyGe (&'H_—:]hcec-CH,cu =CHy

(CaM5)sGeBz + Bz llgCEC-CECCHs — (CoHs)sGeCzc-C=C-CyHs

B 1965 rogy M.A.Cragmuuys B A.A.[lezpon /i79/ keyusas
paanMoelicrpae TpUGTRArepusEMACpOMIa C ROMIMICEKCOM Hoimya,
AOAYYEHHOrO OF @HUHOBHK YIHEeBOJOPOLOB, W YCERAHOBLML, [P0
peaRyus OpOoreKaeT C doiyueHHWeM rep.uatnieHdHOBHX yIACBQUOPO~

408
(cgu5)5GeBz *BzAlgC=C-C=CHR —— (CyH5)3Ge -CEC-¢=CHR
R p'
M porep MunupoBamMe HEIpSLeNbHEX COSMd He kM i

Peasia npucoelMHeHNs K HenpejelbHHM COeMHEHAAM Opra-
HHYEC KUX OpOMSBOJHHX IepMaHis, CofepXamux X0®f GH ONHY CBasb

Ge - H - pearRyus rugporepMuIupoBaHENs

\+€,“'€/ g N
prEESy  * Hsbes o 3

—_

¢
Gef

T~

10 CpaBHEeHNK C peakKiMel I'MIPOCUIMIMDOBEHHS MMEeT pAJ 0COo-
GexHocTeil.



-30 -

£ HAM, B OEepBy0 ouepelb, OTHOCHTCH HEOGHUSUHO BHCORSS
PEaRuOHHAs COQCOCHOCTh FPMXNOPPepMala. Ecmm HSiWs; mpucoe~
AUHAETCH § onejuMHEAN B OPCYPCTBAN KATANNSATODA TOMALHO MApM
reuneparype smme 250°, 0 asarormusas peasmms ¢ TpUXIOPrep-
MEHOM HaWiHA@RCR yxe OpE KOMHaTHO! Teumepa®ype , M BO MEOPHX
CAyYaAX MMeer 9R3OTEPMWUSCHUY Xapaxrep.

DOoepsne peamips PupOTepMANEDOPaMMS GHIa agyveHa awe~
" Biifalkc dalad yaduluisi /1607 5 1034 fony e ipuiepe remcena—) |
B (PUCyTCTBEN NEPeRMCHHX RAI&NNS&20pOB (Ueperidch OGHBOWAA) .
Peaxgue apesopuis moj AspieHues uUpd 62-64° B TeveHue S5 e~
COB, TOrjE Rak AHANOPWYHAS peasuMs ¢ cuzamom /50/ apovema-

er apm 300°. Yovanonneso, wso HGe(l; pearupyer asaroFHuE®

HS:1@3 , HPACCGEAMHSACH MO NBOHRHON CBASH onepusa. bouee Bep-
HO, wo GCoCl; gpucoeuuusercs B AQIOXeHHN~1 , TAK Kax pajk-
xax RﬁHCHzms Gonee craluieH W (PONONENTEIBHOCTH MBS HU
Goabe, weM y pajuxaia REH:H;, T.€. [OPHCOGUEHEHNE B HONGES-—
——— ell,

[Ipu OpocToM HarpeBaHkd [0 KUNERMS (Ges KaTaizmsaropa)
k omefumEaM NpHCOGMHANFCA IMalRMAranorepMais /181/ u TpUpe-
HEJATHppuirepuas /182/.

Pearmma rugporepMuinanposa s Oporeraer M nog jelcrem-
M YD ceera. [isyvuas mpucCoenMHeHHe (Ggll5)gGel, (CgHs)oSiH ®
{Goﬂsjasnﬁ R HempejenbHHM COQIWHOHMSM B UPUCYTCTBUM HeDEKE-
Cii GeHsOMNE W WOA geilcTsMeM YO ceera, Dyw m [mismas /183/
yCTaHOBIAN, 4YTO (caﬂsjaeeﬂ dpuCoenui:AeTCH K ORTeHy-1 WM [uE-
AOTeKCeHy B OPUCYTCTBUN OepeXuMCH CeHsOMma M aQq gedcrBHen
Y& csera, (CgHz)g SiH - Tompmo B mpucyrcTBHK e pe KM cudeHs ou -
aa, a (csﬂslasnﬂ BOOOHe He OPUCOQIMEAETCH K STEM COeLAHeHMAM.
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lsyueHne BsamuogelicTsus HGe(l; CO MHOIMME RIaccal@ He-
OpefenbERX COGHUHeHMA OpuBeno X OPKpHIrML BHPepecHOI peariEu
C COUpSEeHHLME |MeHaws, BeiymNell K DONydYeHMD HOBOIO RI&CCA
reTepoIMEIMYeCREX COSNMHEeA .

B.2.Muporor u I'.K.lap /184/ uaywsam BsauMogeicEnae
HGels ¢ CoUpAECeHEHMN IMeHawu. HemecrHo, wro HSI(W; x Gyma-~
AMeNy GpHCOSEMEACECH HCRIDWTEIRHO B mauomeHmx 1,4 /41,54/,

' ORAARO "OR&IMOCL, © W Mpuldefjidelsie G2 Y d,}ﬁj{.ﬁf }@‘;_‘ .
TORAOT 10 APYrod cxewe - NONYYSeYes FeTepONKKIAKYecROe Goe-
AuBemse ¢ Ge(l, pFpynuupoEROd B WUREE® X WOIYEE 1,4 dpEcoe-

ARHeHAd, AUSHOTMYEO WIET ApACOSUMEEBUE HGe(l,H @ UB0OpeHOM

CHy =CH-CH=CHy + HGeCty —— | Gel t 3Ge CHy CH=CHCH,4
HC -—CHE/ 43
HzCiE = CHQ\ o
CHQ_=CH—??CH2 t HGelly —— u GE{ +m5GEEHg"?hCH‘-CH2

CHj He — cvg” Nt CHs

B Clydae miuepureHa oCpasyFCs HCKADYUT SIbHO HUEESHEHS apo-
AYETH GpUCo g uHe A

CHyCH=CH ~CH=CHy +HGe(ly —— CH;CHyCH=CHC HyGects *CH3*CH:CH~$H$H3
Gells
A OpE B8auMoNeiicT BUM AEANRANTAIOreHrepMaHoe ¢ GyTajueHoM U

€I'0 OpOouSBOJHEMM OPOMCXOJMT (pHUCOSMHEHHe B HONOXeHUH 1,4
/184a/. (OpasoBaEie STuX IMENMYECKUX COSHMHEHMI aBT opamu
00BACHEHO KAK pesIbTar 1,4~0pUCOCHUHCHUA HBYXAOPUCTONO
PepuUaHus X JMeHy; OpejACIONeHO, YTO TPUXNOPTEDMAH HAXOHETCH
B ChHenyomeM paBHOBECHM -

Hoedy == H [Gelts] == Gea, +Hcp

lloMumMo coapAReHHEX QUEHOB, B PeaRmsl rugporepMaaupo-
BaHWA BCTynaeTr U LURIOOeHTaymeH /162/.
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B pearuM PHAPOrepMANHpOBa&HNA BCTYHADE W APMI~ U ASKWE-
sasenestye nURToNpomaHy /185/. YereHOBIeHO, UTO HDOMCROLUT
OpHCOe[MHeHME C pACKPHBAHEEM TPeXUNeHHOrO IMKAAa:

R—(:Q-}Hz *HGelly — R- {t.‘.l-i -CHg-CHgy
CHe Gells

VMBaTenbRAS DEARLUOHHAN CIC0UHOC?L TpUXNOprepMas
JIOURSEPNIAGRCH BOJARRO OFKDHION POANUNS MpHOOSEEEeNNS .
WGe (3 g apomasumecmum yrmemogopomas /i86-188/. Oxasanocs,
R0 TpuxXOprepual OpM yuepeLREKX TeMOepaTypax ¥ Ges Raraju-
SaTOpUB NOBONBEO NETKO MpHCOaNMHAeTCHA X ApPOMAETHYeCKEM Kpar-
ABEM cuasau. Tam, dpucoejuHenue HGe(!s K Hajragusy oCyulecTs-
AfePCA UpPOCTHM HWArpesaHMeM CuecH 9PNX pearesToE ops 100~

130 » revemme 10-25 WiH. DO Cxeue
cH B':
G—eC@; G'e(':Hg)ﬂ_,

logodHoe PHApOrepMuRMpOBaHNe AIBMIBAPTARKEOB UpOTeREET ger-
9e, Hemenu casoro majrammsa. [lpucoepmHesme HGed; & aswpa-
HeRy, (eHamTPeHy ¥ HX OPOHSBOLHEM UPOMCXONMT ele Zerus.

B opgmdue 0F QOAMANEPHEX apOMATHYECKMX yINeBOAOPOAOB
OeHson ¥ alRMNCSHBONL He Dearupy® ¢ HGe(2;. (gHaRO BBEje~
Hie B OeHSQNbHOE FANbLP WENTPONOHOPHEX ANKOKCHISHHX rpyan

(0SBONAET OCYmMECTBHTH M IAPOrepMUNNPOBAHEE KpaTHEX CBABel
OeHBONBHOr 0 KOAbIA: o OR

CH3lgBr
t3HGe(l; ~= (£5Ge Getly——=>(CHz)s0e Ge(CHz)s

Ge {:E_:! G_"E (C, H3)3
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OcoGestd merxo mpucoeguEmercs HGe(f; K THOpeRy

U + 2HGe s —> Cﬂaﬁe?GeCﬂ: ME—*@H%GEUG@(‘;”&)J

g s

lsydas ppaMuOmelicTENe TPUXAOpPrepMaBa C ayeePugeHON,
B,@.Muponor u T.K.I'ap /189/ ycrauomnm, uPo GUeTHMeH B OF-
‘CYRCTBAE PROTROPMECL < SR AdaTAPyeS ‘¢ Afetfnekdy AdishBS -

WITENhHO [0 CXeMe IpH CoeNNEeHAS

G
HCECH 'H QCEE'.  a CHEZCHG'ECE5 +CE36'ECH12H2GECE3

13% (¥%

070 ReqpaBieRde PeSRO HAMEHAGTCA, eCHE eI'0 HPOBQUMIE B Cpe-—
Ze bjupa une c efuparoM TpEXNOprepuUsHa. B oTOM Cuyvuade,B sS4~
BACHMOCTHM OT JOpAAKA CMENEHNSs ROMICHeHTOB, HOMYYUaeTCs KAM
OfuE ooumwep (AoCapieHme HGe(l; K HaCHNE HHOMY ANSTUASHOM
Sjupy) mmE, Hapaiy C OQIUMEpOM, oGpasyercs u |,2-Omc(2pu-
ANOprepMul) BTHNEH, €CHH ayeTWIeH OpPONYCKaeTCA uYepes BjmMpar

TpUXEOprepuasa
e

HC=CH + HG&-CEE, —F CE;GE-CH=C-HG‘€-CE3 + - ?‘3"-:”:(:”
2 B

OCpasopaEie momuMepa ofbAcCHAeTCA TeM, Uro0 SfuphEas cpe-
A4, CBABHBaA NPOTOH, CrOCO0CrByeT NPOTERAHMD DeaRiuu opH-
coepumemma Ge(, go KpaTHOl CBASW W NONMMEDUSAIME OOpa-
SOBABLMXCH MOPOMEZYTOYHHX HECTO{RMX TPeXWICHHEX COeNRHeHE
H" +'Gells & HGely +— HX + GeCll,

2
Ceq HC =CH
HCE=CH —— \ WuP, | ce-cCH=CH
Ge J
AL ce
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TpuGpoMrepua B cpefe ajupa BsauMofeiicTByer C aneTume-
HOM c oOpasoOBaENeM MOPONYHTA OpWCOGiUEeHNs, DeHWIALSTHIGH
BMHMNSETHHER O0pasyns ¢ HGe(ls repMaHMiiconepxamue IONMME-
Pu B cpexe apupa, a B OPCYTCTRAM SfMpa HDOMCXONNET HpPUCOeLM-~
HeHae ,

I'mgporepgaupopatie rajoreHoneduHoR APOTEREeT BHAYU-
TENbHO NeryYe, UYeM PALPOCHIMIMpOBAHNE. HO B SaBHCHMOCTH OF
fpeseRe IS PeANIMY TUAPOTSNEIIPONSHNA D TSR 46T My~ Mpu< -
CoguUHEHNEe MnM NerMNpOKOHneHCcaips . [[py KOMHATHOG! TeMuepaTy-
pe (es RaranusaTopos TPUXAOPTEPMAH ADWCOSMHAETCH K XAOpH-
CTOoMy SmNARY W MeTalmmLy /190/, HO ecumm peaRmuK UPOEOLMEH
B cpeie 8fupa /191/, donyuap@cs HPOLYRPH ROHASHCANME

Uy Ge CHy CHCH,y C2
H
HGe(ly + EH.}_:LE"C-H;_CE <
R (BsGeCHy - C = CHy

R
Orasagock, YPe HOZHCTHA AlNEE » GpPOMECTHA MeTaLEWI

pearkpyo® c TPUXEOpPIrepMAHOM HCERADUMTENILHO N0 CXeue KoHNeH-
camum. K peakiMaM FROHAGHCAIMM CHOCOGHE Tankse XAOPHCTHA CeE-
8MA W TpeTHUHH] CyTHN XNOpHCTHIA.

D peaFumM ROHNEHCAME BCEyHalo? W XNOpMCrHi u GpoMmce sl
nponaprux /189/, HO B PTMX CHYYSAX WCRADWATH DEaKIED HpH-
CoeMHeHNS He yHaeTcs.

Peamijis KOHNEHCAIJN He UMEET SBANOPHE B OprARMYECKOH
Xiuue SjeMesTOR 1Y [ rpyans. 9T0 CBABAEC C OCOGEHHOCTAMM
CIPOSHMA TPUTANOreHIepMaHOB, KOTOpPHE ABIANTCA DPaBHOBECHOH

Dopuoll coepmHEeHMi IByX- U YETHDEXBANGHTHOrO I'epMAHNA
HGeHal, — H+ [GEHd].% == GeHal, + HHal
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ofEp, @O-BENMMOMY, CHemae® pamkoBecHe B CropoHy ofpaso-
BaHAs ROMINEECHOro coepuwuenus H'( Ge (L3), B KOTOpOM BOLOPOX
OpoTOHWBUPOBAH. HETpy4HO BsaMeTuTh, UTO W BOTyHaDNue B ROHLEH-
campip rajoreHiiH XapagTepHsyoFcA Jerkol UQHNSHDYE MOCThBD CBR-
s C-Hal, W B peammpax HysNeofUEBHOrC SaMeNEHNS COOCRGHH
pearupopars 00 MOHOMONeRyNADHOMY MexaEweMy (S, I), Yrasas~
ipe DAApPHEE (DAKTOPH pearupyompy MOTeKyl U EPeNOIpefenswE
D OFETA MHE ORI MOHAGHC A~ < < < < C e

- & 4
H"[GE{I?'J + RHG.E e RGEHGRS + HHat

B peaxiiy rupoOrepMMIMpOBAHNA BOTYNALE X HENpEeIeNbHNE
COBRMEGHNS C DYHRIMOHANLHEME rpyndasy B UPUCYFCTBHN (MaTHHO-
BHX KATANM3aTOPOB. B 1961 rogy Cazpxe /192/ maywsn seaumo-
AgficE¥BuNE I'HADMArEPMAHOB C HeApeleRbHEME @yHRIMORAILENGE Coe-
ARHGHHAME B [pECYTCTBUM ReTanusaropos Pt/C (B ciydae oTHEEHO-
BHEK COeAMESHMA) M 0,1 N HaPtdg - 6H,0 B MSONROMMNOBOM CIADTE
( B Ciydae auerWIeHOBEX COSQMHEHNN) M yCTaHOBMA, WO DEaRIMS
Qporexaer C NpUCOGUEHeHEEM N0 HenpejelbHOd CBASH

- it 4-
HGeR; + RCH=CH, —— R'CH,CHyGe R
R'=-cl - eld _a20 -0
1 oM, C\GCH!,‘ c'\o.cih-s :{"HJ

=0
“Cichy  ~ OCuHg, - CHoOH, ~CHyHy, ~CHy S H

HGeR; + R'C=CH —— R;GeCH=CHR'
OH

CHs L

R'= HJ *CE H51 ~CyHg, CHy ~
Jaiee B peaRIMAX IHAPOrepMANUpOBaH4H Henp gy e b HEX
PyERUMOHaNbHEX COejMHEeSM{ GHIM WUCOONLSOBAHE M Oy anKuArano-

resrepuMasn /193/.
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B 1966 ropy T.K.l'ap u B.®.Muposos /194/ usywunm Bsa-
uMopeiicTeNe TPUXNOpPrepMala C KeTeHOM M AIeTOHOM. JOTaHOB~
neHO, uUTO Up CapOOrUPOBaHME ReTeHa (NOXKy4eHHOIO We AageTo-
B2 B NeTEHOROM Naune) Yepes IPUXNOPrepMAH WAN oro efupss
ofpasyercs X -rpHXNOpPTIepMANMSONPONURAleTay. O0pastBaHke
STOro semecrna OOBACHASTCA TN, UTC KeEeH B WACHGl cpeme
pearspye® shavame ¢ ageroHoM, a sarTem HGe(3 mpECOQHMERET~
Ofi X Ofpan oaraBEeNyesT TANY OUD AFON WHOMLAGMAL B &Yy

H\ L0 .0
ch.:cr-ﬂ * CHy-C'-CHy —— +c.H,;,=1E.‘-O—+E:,,.h =yl
CH
CH3 ¢
H 7k
Ge(l o
2 ¥ CR_EG'G“C-'D"C.;’
[ NCH3
CHsy

Aelicrmir&ibE0, K HereHdy, cBofouEoMy o ageroua, HGells
HE NpuCOeImMHgercH. | KereH u juEereH ofpasyn®? TOUBRO UOIM-
MepHHEe OpOUYRTH OpPH KOHTARTE C TPHXNOPrepMaHOM WIN &0 ofm~
pazou.

Kpoue roro, HGe®@s u ero ajupar » » orcyrersum Kerema
GHEPr@YHO pearupyer C aneToHOM, MO-BUIMMOMY, BHAYANe YLIOT-
HAA ero X0 ORKMCH MesHTHMIAa

CH3
» (xGe -I:: - CHyg -C
CHs

40

CHy \ HGe(ls
C=0 \
CH3

CHy/
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Cunges repuaHmilopramiuecrux OKCHCOemHEmIL

iHTEsy IepMaHMAOpraHuUYeCKMxX OKCHCOSMBERH/ NOCBAWEHO
¥WHOIO paCoT. Duepeme repMafuiicogepxamue KaplREOIR OHEM @O-
Ayienn CmabMeanoM B 1955 rogy /195/ ssaunogeficraues Tpudesm-~

TepMURLHTHA C popualbierklioM i GeHSQeHQHOM P NMMETHIOBOM
spupe 9TMNSHILN sONS

danee npejenbHHEE NEPBMUEIR, BYOPMYLEE ¥ EPETUYHHE
repMaEMAcCOmepEaNye KapOMBOdn Chil CHHETESHDOBAaHN fasepoaen
/195/ ¢ npuuesemsen peamzusa [pusbapa:

(CaMs); Ge(cn,), cHOHCSH, *ULgB- O

UM

(Ca¥s)s Ge(cre), Mghs . (CzHg)f,Ge(CHg)*CHECHiDH ¢ MgBzoH

Kunsvye HEeM TpupeHMnrepMasa c ca,c&cazlgce B TeTparujpo-
dypane, a Tagxe C BUHMIGHEME M ANeTHNCHOBHUL COEM HeHMlAMM
Ommu moayvenu /182,197/ upejensHme ¥ HeupejeNbHNE COUPTH
CH S JOmero CrpoeHus:
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(G fl5)5 el Clig) 5CHA0R, (Cglis)g Ce (CHy) (CHLOB,

OH

I _CHs
" H* G‘EC = q& _C.f
“‘6 0)8 i N CH;

Berope mocme ®rero H.I'.JZypuAcsas u B.i.duposes /198/

CCywecTBuIM CHHTEs TIepMAHENIOpPraHdJeCKUX RaptossuBne AL
COMpPTOB [0 CXeMe:

CHa lgud

N (CH3>3GEFH2)CHQC.H,_GH
n
4 HCEOL! HS AnTANTPHYeTHArepuaHa NONYWMR (epBHE OpeiCTaBuU-
Telb repuamMioprapivec KX MepRadTaHOB
y L CHzCOSH

EH}&U_QCE
> (¢ Ha)a(}e CHzCHeCHy SH

['epuansiiconepranyue HapOBHonL ppaBIYBC KMAME yueHHvEl O RuE
Goxyduess 10 cresywomes cxeme /193/:

#D ,{,0
(CHHS)E?EH * cHQ:i-c‘DCHg. E—— (chg)z{.‘?reCHngrC\mH —
v} ce R 3
T A2 Hy
St (C;,Hg)zf.l?e CH:EHCHEDH
H R

(3 e

chjJ.l.g El':
HoHW

1 arg
> (CoHs)sGe Chachy- €0



- 48 -

B 1959 rogy Ji.A.lmxues c corp. /199/ mus mony<erms
repuaEMiicojepRamix aneTIIeHOBEX COUPTOB OpUMEHUN ROMILIERC
llompia aneTuNeHOBHX XapOMHONOB ¥ yYCTAHOBUI, Wro &HA&IOFHYHO
anKmITagorescunaEan /124-138/ alRMAPANOreHrepMAHH BSamMO-
AelicrBHeM ¢ peanTHBOM lommua TOme jab® repsammiiconepzamme
RapOuHOIH

JJJJJJJ ‘c;""‘"""’"’"'"f"';C'Q_HS)EGEET'H‘"‘"-'e{““‘“""'"""'
C Hy e :c.u.gﬁz ( CHB-’/ \CECGG(CEHE)}

ARGROrNdEN dyres Ol CHETeSEpOBAHN OfHO-, ABYX- M
TPpexXaroMEne TPeTEUsNe y-repMaERilaneTHaeHOREe cauprs /200~

204/
. RI\CIG-L{%BZ
R w/ Neoz
R
e
I @
a
R' ON g R/
p/Nezceer ¢ e
) " ) R"" czc/ GeR,
2

- R' OH
( \C/
rv/ "*cfcae-en

lipuMenss peartus llomua UPOXAPTHIOBOro campra, H.[.[zy-
PUHCRaA ¥ M.D.Muponos /198/ nomywinm repuamalicojepxaumit mep-

BUYHH{ aneTUNeHOBHI COUpT
_ (CgHs)3GeBr )
x.ugc = CCHaOULgX o » (CaMs)sGeCzc-cHaOH
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B 1960 rouy Masepoms /178/ ommcan oouyuesme repMasmii-
cofepxanix AaleTHICHOBHX CIHPTOB 00 CHeiyomed cxeme
R X
Ry GeC =CH r R3GeC =CulgX

RyGeC =C-CHOHC 3 Hy

Jais DONyYeHsE repuaBMicojepramKkx ORCHCCeiuEeHKE Jo-
d¢6 MEpOKC OPENSHANT PEaRIl PUIPOCIIKINpGEAHEE Helpeleib-
HEX DyHBjMOEALLHEX COelUHe M,

[lepeue repyadkiopragduyecrie CoeuECHHs © DYHRIO HALL ~
HEMM rpynaaMs OuNM CHHTESHpOBaHH B 1958 roiy JpaHIysCREMM
ydesmum JlecOp w Cerzme /205/ ¢ mpHCoeguHeHMeM PHpMLa rep-
MEHMS K HedapenenbHHM COe/MHEeHASM B OPUCYTCEBMN HAT Al HSAPO-
PoB (mepexacu GeHsOMNA Wi ITEFNEH B CIyYae AKpONEHHA M
anLAuIoBOro campra) & 0es KaTANASATOPOR (B CIydYae ARDHAC-
HATDHIA, SKPHIOBOJ KUIOTH M 9fWpPOB AKDMAOCBO] FHCIOTH)

RyGeH + CHy =CHX ——— R3GeCH,CHyX

o o =0
- ; = =
Xz -CHaOH, -Cly, ~¢loy, - \OR,"C-M

lloggree, noBTOpAs ouwrH JecOpe u Cerxe, H.[./Eypus-
cras, M.0.MuposoB u A.].[lerpos /198/ noxesanm, Uro pearumsA
C arpoNeHHCM NpoXoxur Ooiee TPYAHO. K OpPONAPFrUROBOMy CaMp-
Ty TPUSTHNREPMAH NpPUCOSAWHAETCH JHWE B HPUCYRCTBMAM Ka ali-
saropa Cmeiiepa, Tax xze, Kay W fpusruuicunas /100/
(CgHg)gGeH + HC = CCH,0H — (CyHg)g®eCH = CHCH,OH

Pasguune uexny (Czﬂsjaﬁeﬂ u (CoHg)gSiH  ymanoch yeranosdTh
AWb OpH UX B3aNMOE/CTBMM C ALIMIOBHM CHMPTOM. ECIE Tpu-—
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STHACHIAH C ALIMIOBHM COMDTOM O0pasyeT HCKANNUTENbBHO SILE-
' NORCHTpUdTUACHIAE /96/

(Colig)g SH + Cigm GRG0 — CilCHO0 51(Cylig)g + By

20 (Coli),Gell npHCOGRUEASTCH yXe 0O KPATHON CBASH
CHo= CH-CH,0H + (Gzﬂﬁiaﬁeﬂ — {Cgﬂslaﬁecﬂa%wzoﬂ

Taxxeé pasAMvHO OPOMCXONWET (PHCOeNHHeHEE STUX PULDULOB
¥ -AHpOneN uy-. - TpHOBICUIaH APROOERNENSTCN B NATOKSENT 134 * -
/83/

(Colig)g SiHl + Clye CH-C{ —— (Gpli)g SiOCH = CHOR ,
HO TpEeRUIrepUaH OPUCOGAMEASTCA K AKPONEMEY WO KPATHOU CBRS~
SH, SHaIOTWYHO omnuey JecGpom Cerme /206/.

(lpononxas csou pasors, Jleclp m Cerme yCTaHO BN, 9T 0
HpUCOGUUEeHME I'MAPMIOB repMalidi K HelpeseAbHEM CHADPS &M
UPOMCXOIUT B pasNUYHLEX yCHOBMAX. PearuiMad TPUOyTUIrepMansa
¢ OpONaprMNOBEM COUPTOM OpOTEKaer Up: Teuneparype 70° ¢
doayyeHmes COOTBETCTBYONEro KapOmHOIA&

(C%)SGEH + HC = C~CH,0H —— (G4HQJBGeCH = CH-CH,0H ,

8 C JMMeTWISTUHUIRAPOUHQIONM DeakiMs MPOXONMT ApH KoMHaTHoi
Teumeparype
(oll] ON
CHs, \C R CHx \ |
Hy Hy/

(Cq Hﬂ‘)!', GeH + ¢ .

-CH: CHGe(chg)

4 TPUSTMACHIAH F TerpaMeTHURCyTHHUMONY OpMCOSNUBAETCH NHUb
apu Teugeparype 150°

OH DH GH OH
CH‘3\ , |  CHs  uGe(CaMs)y  CH3 \ ! /CH
/ “e=c-c{ — 1= L‘ =CH- C.\

C Hs, CHy Chz
Ge(feﬂs)s
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lisyvas upucoesMHeHNe riApuirepMaHOB K BrOpUYHEM afe-
TWIeHOBHM RapOuEemau, V.A.lmxwes ¢ corp. /207/ noxasamm,
Ur0 peaxyus WAeT C OpECOejMHeHWeM OO TpoOiHON cpasu. [lops-
AOK NpUCOeNMBERMSs TAKQN ®e, KaX ¥ B CuydYae OEpBUYHHEX B Tpe-
THUHHX CONDPTOB, T.8. FepMUAbEAR PpydNa OpPECOSNEHAETCH H
Hamgamnee rupPOreHUSUPOBAHHONY aTOMy yFNEDONa, a BOJOPOY K
HauMeHeE I'WJiPOTeHUSHDOBAHHQMY

— RCHOHCH =CH Ge(c;,_uﬁ)a

=CxHz, 1-CaHy

A.M.eepmpeenn, T.0.0'yaganse 2 A.).0erpor /208/ Bay~
WiNH psauMoeficTEAe TDHSTHArEDMAHA C BUHWISTHHEAIRADGH HONA-
ME B OpRcyrcrBum HoPtClg. VYoramommeso, 4ro B Cayuae Tpe-
THMHHX BHNASTHACGHOBHX KapOHBEQEIOB WIET OpWCOeNEHeHNe ONHOM
MoNexyAn TuApEna oo Tpolinofi ceasM RapOGuHOZA

OH

R i
o €T CEC-CH=CHy + HGe(CaMs), —>
QOH
T
Eu" | = T 2

Ge (C‘z Hs )3

@ B Crydae NepBUYHOr'O 4 BTOPHYHHX KapOHMHONOB HAPALY C JEe-
HOBHM repMaH4iicoziepEamuy KapOMHONOM HOAydYaercs JuIepMaHme-
BH STUNCHOBHE KapOuson ([I) - OpoRyKT OpHCOSIUHEHHS JBe
MONGRYNH PMApHIA:
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R-CHOHC =C-CH=CHy + HGe (CoMg); —»

— RCH-C=CH-CH=CHp + REH-CH-CH=CH -CH;0e(CqH5)s
OH G-E.(C;_Hg); ﬂ"' GE(Csz)!-
(1) (0)

HYRHO OTMeTUTR, UTO pPEAKME WHET OoiMee ruaiko,yel aHa-
Rdrhitdak “gehfduh "¢ hjwekdaciiakod /112~ {5/: npw maspom cme~
TeSe SHen eHH gRe JpannMm, TOrLe HaR B cayuae {0235)3 SiH
donyuany HeCHOZLEC QpARIMN, KETENNSSTOPS TPECORANIOCH MeHLNE
(1 w1 5Meceo 2 i) ¥ BHXOAN yREIHUMIMCEH - 70-80% (mMecTo
00-604) .

i.d.Teeppmrems w 1. A.Eyauguse usyMrm Bsaum MonescTpHe
TPUSTIIT epMaka C BYOPHUHO-TDETHUERMN AUETWICHOEHMH I/ii KOLf~
M B OpuCyTCTBME Pt/C u HoPtCe g /209/ v e puaneTnmeHoOBRMM
TIWE QIAME B OpUCYECTBEN HoPtCls /210/. Oresanom, uzo co
BR OPUYHO~PPET WUHEME PIMKONAMM TPHOTHANEPMAH B OCHOBHOM BEnes
ceds Tak xe, Kax Tpusrmucumas /119/, v.e. u B 9Tou cnyuae
UpOABIAGTCA RIMSHME Karaiisa10pa Ha XOf peaxyuu. B HpECYT-
czBuM Pt/C B ciydae OGOMX PEMKONEH HPOUCKOHT apECOoenMEE Hue
TpHeTHAT@pMaHa [0 TPOHHOA CBESM INURONA, BCIGICTHIE Yero
doaydaowcs repuaHujicofepxanye STWICHOBHE IIWKOLN:

OH DH
- pt/c
Rl}c C=C - CH CHx + HGE(CZHE)i —_—
OH G'H
— RN

Feu_,.fn‘.': IJ:IZ =CH - GH CHsz
Ge(ﬂng,)a
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B ciydae pMENONeNCHALHOrO pAgURaya NONyYaercs U apony N
QuHOBpEMEHECH NerEIDONOHAGHCAIME ¥ OpUCOeNAHeRHT 0 ToOo#-
60l cassM, & P GPECYECTBNE Nevanmsaropa Cnefieps » ofomx cay-
Wasx OpOMCXOMET OLHOBPEMEHHO LeI'MAPOROHAGHCALMA ¥ PHCOegu—

Hesme 10 TPOUEOH cBASH
IIL:IIH GH

R My PECC
y ] :
it =eEe- CH-CHy HGe(CaHs)s >
QH Dﬁe(ﬂzhg)g
|
=2 © New € =CH - CH- CHy
R
Ge(‘l‘z"s)s

CHeiyer orieruTb, 4i0 B qpucyrcrauu Pt/C peamums upo-
%ereer qpu Gomee pucoxod Teunepazype (100°), a » apucypos-
BaM H,PtCl, peaimms nporemaer merue (45-50°) .

B caydse )mayeTHNEHOBLX IIAROMEd, RaK AOKEsSaAl ABTO-
pE /210/, apoucxouur OpHCOSRUEEENE TPUSTRATRPUAHA X ONHOMA
TPORHOH CHASH PAUKONA,H 1ONyUSOPCH epMaHBicoepEaNEe BE-
HHZaneTuN eHosse IMMAFONY 110 clwml cxeMe :

oH
R R HePt<d
A\ /
g./‘: czc-czc-c{ (o * HGe(CaMs); ———
OH DH
R \i /R
= S EREH-EEE ‘:'\p.
GE(CzHE)g

Oxasanocs, U0 QAf OPOTEHAHMS pPeariyu ApHCo g HeHus
Hauo Opare | un marvanusaropa (BBOe MeHbEE UeM B caiydae apa-
coenumenus HSi(C.Hg)y /118/, apmues smxonm mponysros yse-
Tumpawrcs 10 70-80%), B NporuBHOM CIyYae peakyEs OpOTERaey
Oypio m rorza R = R' = CH,, momyvaerca pas jpaguui, crpoesme
HOTOPHX HE YASeTCH yCraHOBATE, @ B Cuiyyae R = CH,, R'= Gyl
B pesyubTaTe OONydaeTcs HPOAYRT P-pacaaga - reKcasTuiarepMo—
KCaH u OpoAy®? YacCTUYHON gerujgpavaipii.
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OBCYRJIEHUE SKCNEPUMEHTANLHOTO MATEPUAJNA

B pEccepranpoHEOd padore OMICHBAETCA CHETE2 U HEKOTOo-
pue Opespamedns; KpeMEMd- W PepMAHNAOPraHWYEC RUX COeiMHeHd]
B3 auMOje (CTBHeM TPHITMIACKIAHA, TPUSTMAPePMAHA, JMANKHIMXLOp~
U TPRATRMAXNOPCHAAHOR CO BTOPHYHEME M TPETWUSHM DeHMIaueTH-
HCHOBIMY ROPOMHQIAME . - < - < - « < <« « <« = v 4 d o c g gt

lepeuii senpejeNbHnll d-gpesumiicoepxamii STuUIE HOBHM
FapOuHoN Gmr noxyues A.Jl.[lerposmd u Jl.J.lyreBcrod /109/
dpEcoeUMHeHNEl TPHSTHICHNSHA K JUMeTUNANeTHRC RBAKADOUHOLY
B mpucyrcesus Pt/C aps 160-180°. daiee jaa PURDOCHABAMD OBE~
Hmn AeTUICHOBHX CMApTOB O MCOGIBSOBAH Ruvenusarop Cmed-
epa /86,102,108,105,107/.

feyuemen nopeueENs mepBY YHHK, STOPHYEEX H TpeTHUHEX
HEIPeJeNbHE COEPTOR B PeaKiiiX C TPUANFMATHIPHACKIAHAME yCPa-
HOBNEHO, UPO B OCHOBHOM NEPBHUHHE M BTOpUUERE /98,112,118,
115/ couprs ¢ Tpwan wIrWIpUICHIaEAME pearupyor oo cxeume
AeruApORGHIeHCaIEM, B £0 Bpemd Fax TPETUYHNE COMPTH /87,107~
110, 112,114/ Berymawe TaUeko B peakiip MPUCOLIMEEHMA HO He-
dpeneabHOl CBASH .

Tar RaK BYOpHYHHE W TPeTUUHHe ANETHIECHOBEE Rap Ok HON B
B PeaRIMAX THAPOCMIMAMDOBAHAA BeAyT cels HO-DasHOMY, HAC
SalpTepecopalo OOBEMeHEE B PEARIMAX I'HAPOCUIANNDOBARMS JpermI~
ANeTHIeHOBHX BTOPMUHHX U TPETUYUHHX KApGMEONOB. Jag swoil ye-
A MH MSyYWNM BsauMQeiCTBUe TPHSTHICHIAHE CO BT ODUYHEMM (pe-
Hullanerule HOBEMI K8pCMHQIAME B OPUCYTCTBME Pt/C U Karanmsa-
Topa Cmefiepa (0,1 u pacrsop 112]=tc.‘.£ls +6H,0 B HsompomunoBoM
cuupre) ¥ C TPETHUHHMN RapOMHONAME TONHEO B OpPHCYTCTBUK ERa-
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Tagmsaropa (Hmeiepa. HHIM MCOQIbSOBEHN KADPOHHONH GRELYOHErO
CTpOeHNs

EJ&CE% rge R = G%.R"G%l%'aﬂﬂ'?;
s, €2 6 SRTENNE groum
" ,_aecaa-ﬁ rie R = CH,, ll"slnn'i

Hsyuan pearip TPUSTHACHIGHE C TPET WY Hpm @m
NGHOBHMN KApGUHONAME B GPWAC yTCTBAM nzrm, /211/, Gmo
mm t-mmuWau-_

--------

o cxeme
OH

R\I

H,,Ptﬂ;.
R”,-'c Cs= =C- CEH!' + HSi (cﬁHlj)}

OH

N

Si (Czﬂs 3

Peasyus aporenaer mpu yemneparype 60-70° B mpucyrcwmam
2 un maragusaropa Cmeflepa Ha 0,1 ru xapGusoma.

B mpoyecce mccaepcsamuil oxasamock, WO OpHpoja Py uRaia
ORGsHBaeT OlpejenelHOe BIMAHNEe HAa XOJ peskmuu. Tax, Haupu-
MED, MEMETHA-, MeTHNSTHI-, METHINpPOMLNDeHMIANeTUIeHUARAPGH-
HONLH W ORCHIMRIOPeRCUIpeHMIanerunes /211/ pearmpyor ¢ Tpu-
STMACHIAHOM C O0pasoBaHMeM HpPOLYKTOB mcumtm Io Tpoii-

HOll CBASH - KpPeMEMEBHX SPWICHOBHX Ka poWHONOB & C=CH-CeHsg

Si C:.Hs)jr,
HO B Caydae OXCHIMRIONSETMIDEHMEAETHICHA pPeaxius njer mo-
APyroMy - COBMECTHO C OpDOJYKTOM OPHCOSNUMHEBMS OO Ppoitioil cea-

8M, ofpasye¥cs u OpQUyET HerWgpaTamgis - AUGHOBHII RpeMHMiicojep-

R'”



zanuii .vmm
DC CEZC-CeHs HS(CgH )3 HoPtcly

{]H
« [ Je= C=CH-CeHs + _}e-f,: =CH-CHs
S(CSLHE Si(cﬂ,“s)_:;

AA pOB gleHus 2TOM peaxusy N0 UpHBSNEHHOH CXeMe HoEA~
RQUHECH- BLBOe HeasHe -ReYATuany opa ( | W) 10 “CpEPHemID ¢ - - *
JApyruMy sapOHHONaME ( JMMETWI-, YeTUNSTHLDEHAEANSTHIe L]~
KapCy HNaMM U OKCHIMRIOrercuibe mAayerwiess) . [pH aposene-
HEM DeaniX B NPUCYTCTBUN 2 MN RATamMsaropa Cnefiepa momy-
UAnE NneHOBHE yriaeBORopoi, APOLVET P-pacmala m KpeuHuenni
9PMNe HOBHH RapOuHOI B HUYTOKENE FouwaecrTnax [ 15%).

Yro gRacaeTcH MeTUNApOIMIpe HET aAeTHICH M RApOH HOA, TO
B 9TOM cuyvuae B peaniMy IULPOCHIUINUDOBAHWA, K&K W OPH PRIPO-
CHMMAMPOBAHMA [V aeTHACHO BOTO FAMKONA C METWIAPOMWIOBHM pa—
muxanoy /119/, npoammics mpoctpadcTBeHHnH DaErop. Iis apo-
BRUEeRM: peariii HeoOXO/jMO GHIO MOCHE YaCOROro Har pesaHds
CMeCH rapOWEOna, CWraHe W Rarammsaropa (2 wm) opm TeMmepa-
rype 60° nodapneswe ewe | mm mavasmsarops.

Eme B 1939 rogy A.jJl.llerpos, W .M.I'Bepanurenn K.Ji.Yep-
xeswmwmanM /112/ norasams, UTO BTOPMUEEE BEHMISTWEANKApGUEQ-
IH C TPHITWICHIAHOM B OPUCYTCTBUE Karamuseropa Cuedlepa scry-
8lr B peaxumo HerujpoKoHgencan@u, B OpacyrcTREM Pt/C B
PeSKIMD NPUCOENUHEEHUs] PHIPUAA (10 TPORHOI CBHASH.

s yCTaHOBNEHNs BIWAHMS CPDOSEWS Ha YRaBAHHYD peaRiup
ME Meyumix BSaMMOJeicTBYe TPMSTHACANAHA CO BTODHYUHEME (Me-
Tuide Han anje T Hll~, Opominde HuJaneTuieHin ¢ CHMMET pHIYHEM
MM pe HANaLeT I CRUAREDOHEONaMI) (e HILI ALeTHIL e HOB HMM RapOuHOna-
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Wi B Tex xe yenosusx (HPtCism Pt/C).

yoramomgeso, uro B mpucyrcesun H PtCl, sropuiime peRmn-
ayeTHASHOBRe KapUuHONH, B OTANWAE OT TPeTHUHEX (eHANaNeTH-
JeHOPEX REpOM:EONOB, BCTyNSN® He B pearmo FUApPOCHIMANDOBa-
HEs 00 Tpoidsell cmasm, a, XaK ¥ BNHANSTHHMARApOM QAH, AAKT
HPORYRTH AerWAPOROHIeHCAIY - AUeTUNCHOBHE KpeMHMEBHE BjHpE

P-CHOHC = CGglly + HS.Etg 28 O Roy — C = CGuH

ggggggggggggggggggggggggggggggggggggggggggg

[lpr GpoRejeHMM E€ DeaRil B MAPMCYTCEEME HEMrpalbHOPO
Rapangsaropa Pt/C oxasanoch, Wro OpUpoOjia pajukana BIMAET HA
X0] pearnuu. B caydae RApOUHONOB C pAlMEANAME - MERNN M dpo-
iy - OEEM BHiedelN HDQNY FTH OpUcCOSjMESHMS mo TpofHol cmasM -

RpeuMRMesH? STUAGAOBHe KAPOHHONH

R-CHOEC = CGglg + HS(Gligy e R-CHOHG = CiiGghig

Sl Glig)g
a B cAyuae RapOMuoxa ¢ PeHMNOBHEM PQUUEANOM GHI BHISNEH EPO-~

AYyET AerajpoR0HieHCaud - EpeMHReBHil aeTUIeHOBHA sfup

GeHgCHOIC = GGyl + H S ol Celiali-C = GG H

05i(Cllg)g
CuuTesHpOBSHHEE HaMli RpeMHMIOpraEMvYeCEHe COoejiuHeHuA
cosepmar pyEKIMOBANbHYO Ppymny - OH B B-NONOEeHEM X aTOMy
KpeMHis, 8 KpeMHNODPraH/ /JecKue COGiUHeHHA C BIGKTPOOTPUNATEI b—
HEM DyARIMOHAALHEMA PpylOaMy B P-NONOXECHEM K 8TOMy KpeMHuS
Operepnesawr T.H. p-pacmay.Cousep u Yirmop (212,213) mera b#0
HSyTUIM CBO{CTBE PASANYHEX P-PQNOreHCHNAHOB M 10KAaB&EH,YTO0 B
OTNMUMEe 0T O-CHANKOIaiOreHMIOB 3-CHJMKOraIOPeHIAN ABIARTCH
BeCbMa HeCTOHMIME COQUMHeHNAME, pasiaravuMMHCH pH Harpepa-
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HUM 0Qn jgejcrBdes BONEOM M CHMPTOBOM WeNOUWM, yKCYCHOKMCIO-
PO wamms, ACC¢, w Ap. Pasnomemie HPOMEXONMT (0 cxeme pP-pa-
ciians C BHleleHMed QNeduHOB:

, | | ‘\ LY =i
o8- C-C-x ——  2g-X o+ Y=l

Yro RacaeTcs KPeMHeCHHpPTOB C P -moroxeHMeN I'UpORCHIA,
T0 %M COEIMBeHNA, KaEF OO'WW BCe KpeMumiopramiuecsue coeju-
Hemgs c P-nonomeHseN KRaRQi-mi0C (YERIMOHAULHOE rpyans OPEG~
CHPENBHO KpEMHNS, UDESBIMANNO CHIOHEN B B ~pacuany. Hampm-
uep (ChHy), SiCH;CH(OH)CHy yse P OpECYTCYBUE HECRONLEMX Ka-
iend 10f-HOH CcepHOft WICHOPH HpeTepNeBseT SHEPIWWHNE [-pa-
cH&N ¢ BHienesmeM mpommens /214/

(CHgly SICH;CHORCHy — (CHy) g Si0H + CH, = CHOHg

A0A MBY9YeHMs BIMSHWS PajUKaNOB, CTOHWMX DAJAOM C B -THi-
POECHIbHON rpynnod Ha noBejeHue MQEeRyaAH, A.J.(lerpoBmM c
coTpynH.Kami /215/ CHDA CHBTeSMDOBAHH QY yONMe [-CHMpTH:

(CHy) g 51 CHoCOH~Coli (1) (CHy)g SiCHoCHOHCCE, (W)
He H
[(m,}nﬁ SCHH (D cm,}as;CHz-i——g-c;as(m
Hs

AHaNNS OOXYyYeHHHX OpPOAYRTOB HOKasan, 9YTo Opu CEHTEse
1, [, Il cproB OQIyYaRYCs TARKEE OPONYETH AErdjipaTaiyd u
5 -pacuaja, a mpu cuErese 1Y ciMpra He GHIM BHIeNeHH HM
OponyKTH (-pacnana, HI OpOLY KTH JeTHjpaTamys .
CagresupobaHiye Hauu KpeudHMiicofepxamme STUICHOBHE Kap-
CUHQIH ABISOPCS P-COHPTAMM W BCe NpeTepneBakT CMIbHEHM
S —pacoan apu cuErese, UTO JOKSSHBAETCA NOIydYeHUEM OpOAYE -
Ta p-pacigna -~ TpHeTUICWIAHONA. [[DOMCXOmAmMi 8 -pacnaj
BHSHBAET NOHMXeHWe BHXQUa KapOMHONOB (45-50%). HyxHO oPMe-
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TUTH, Yr0 OpU ApOBeACHME peaREM PUADOCHANIUPOBAHMS HpU
remmeparype 80-90° (muecro 60-70°) mpomcxomue yMembmeHue
BEXKQHAa OCHOBHOI'C ApoLyRTa - KpeMEMiicojgepxzamero rapuMHoma -
H ySeauvemMe BEXQIa UponyRroB p-pacaaga /211/

B Hemes ciydae Hac sayRrepecoBalo NOBELeHIe CHRFEBNpO-
BaHHHX HaMu rpeMBulicojepxap¥x (eHMNSTUNCHOBHZ KapCUNIOB
PR herunpas aume .

----- Hesearne, uro spewumicogepRamme FRpOWROSY (p¥ el
Daramn nperepnessanr (-pacaal Wil 06pasyls COOTBeFCTRYNEME
HenpejenbHEe KpeMHMeBHe yrueBOLOpGiH.

feantt pAx senpenenbEsx A-cAWpRoR Oull noayues C.H.Ce-
Aux-gagne & A.J.dexposaM /1535,156/ G0 cxemau:

Ry SiCHoMgCl + CHyCH~C{ —» R, SiCH,CHON CieCi, (1)

R SiCHyMgCl + CHy~CHeCH~C, — Ry S: CH,CHOH- ClimCICHy (1)

Orasanoch, 420 CM4PTH | IPpyans JeTdjpaTupoBalnch ¢ Ma-
dEM, & COUpTH I TPyNAN NOYMM C KOINYECTBEHHEM P -pacasyos.

BecoMa CroilmmMm R P-pacmany OKasaguUch CHHTesHpoBaHHze
A.Ji.llerpoBem, J.M.I'eepmprenn u K.[.Yepresumsuau /112-1 15/
kpeuiuesne jueHoBwe P-ciuprH. TpeTHHHNe CIMPTH JerKipaTu-
poBamich nerso Ges P-pacnaga c oGpasopamEmen Epemmmiicogep-
EameUX TPHEeHOBHX YrAeBOIOpPOLOB

OH
- = = S ——— - = H =
Qf = § = CBOH = Gl %0 - G = GH-GH = Of

Si (C.-;Hs)g, Si(CoH 5)5
4 BYODHYHHe CIMPTH B [OpHCyTCTEEM KH30, He moppepramuce je-
PRApaTamque. [ermjparaipi KpeMHdicofepEaiX STUIeHOBHX INH-
rone# /112,118/ B apmcyrcrsunm KHSD, maer c odpasosammes gy-
PAHOBLEX COeRuHeHMM, a merujpaTanps BUHLIALSTWIECHOBHX EpeM-
Hujicopepzanux raurameit /119/ compoBOZREeTCH SHAYMT b HIM
/> -pacamspou.
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Aerugparamuio CHHETESHPOREEHHX HAME KpeMHNACOJepXawkx
STMNeHOBEX KapOMHONOB NPOBQUUIM B OPHCYTCTHRL Oe3BOJHOTE
OGucyirspara xagus. 0xasagoch, 9T0 Kay TPeTHMUHHE, TaAK W BFO-
piiiize FpeMiMesHe XapOHHONE AETKe NelHW/pasMpYRTCH B COOE-~
BETCTRYyOIME KPOMEMOBES NMEHOEHE YIIeEQUOPOLR ¥ He UpeTep-
nepaw® f-pacnajy

OH
R \ A < H S0, 1" -
oo thf—cd-&vg GH--CH“.E- J’“&W—r R ;-nc.:-r".dq. - G,H"t,suf?' s s s .
Si (CQHg)g B Si(EIHS)!r

R-CHON-C = CH- CgHs —"% R'=CH-¢ =CH- CqH;

Si(CaHs)3 81 (C2Hs)3

Jas ycranOBNeHHS CTDOSHMSA M BIMAHES TDMSTMICWIAILHOHR
FPpyuls Ha CROpOCY® DeariMm rUADMPOBAHNS GHIO OPOBEREHO IMl~
pupoBaiie B (pWCYTCTRMM Rayanuseropa Pd/CaC0,. Yoramopmeso,
PO CymecTsOPaHMe aroMs KpeMHES MIMEeY Ha CROPOCTh IHADEpPO-
BAHMS - PAJpUpOBaNEe HEUHHEETCH CHYCTs NBEHAJUATL YACOB U
dponaixaeTcs B TeUeHMe 24 4acoB, POrja Nak PEApUpPOBaEuEe je-
HATANETWICHOBHX RapiMHONOR sagaFwuBaercs sa JBajuaTh MHBYT .

{poMe KpeuRNjicoepXamyx STPICHOBHX KaplHHONOB, 4e/CTRM-
G TPpUSPTHIXNOpCHAAEA HA MCXONHHe TpeTUUHHE KapOEHOLH B Cpe-
A€ DupmpuBa HaMM OHAM CAHTESHMpDOBa&HH MPOCTHE AUETHICHOBHE
KpeuMHEMAcCOojepEamie SdupH:

g o csHsN ?Si(csz)j

\¢-c= ; ‘e -czc-
R‘/C-C—zaLC*CGHE *(Cg“g)ﬁﬁ-a " R'XC cscC CEIHE

[lpoBeneso ruxpupoBamMe sTuX 9(MpOB B OpHCYTCT Bl K
Pd/CaC0,. Ycrasomieso, uro mpWpoja pajMEara BIESeT Ea XOf

FEApupOBaEMi . TpeTHYHNE U BrOpDUYHHE ANETUIEHOBHE SpUPH, Kpo-
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Me 9fupa C MeTHAOBHM DANMRANOM, OpY MMIDPUPOBAHMN LAKE COOT—
BeTCTBYOWNE UpefeNbENe KpeuHMeBHe S(upH

. 08Si(Cz2Ms)s OSi (CeHs)s

X! 2Hg R

s L e R,}L CHy-CHy - CoHs

HO B CHyuae ¥puSTRICHNONCHUSYNEeRNIASTRICH PN PUAPIpPO-
llm “ m m ﬂn IORYGEH W IpeReNs~

mmumwwym

D i (‘f‘z”ﬁ)i

GM
o] | “CH-C2C - ~CeHs v
c;-ﬁa(tz.“s‘la om

—» CHy-CH~CHy-CHg-CgHg  + CHy- CH = CHy- CHe- CoHs

D chayuse SrOpWNHENX DOHITANOTUNCEOBHX XEPUUEQNOE BORNMG-
AelcTEued BYOPHUNEX RAPOHEOIOB C AMMETHI- & MeTRIDS HlL JRXEOp -
Cugasaws B CpeJe INPMUMHA HaMy OOAyYeHH QHMANEEUOECHCHIAKEH.
JCPaHOBN@HO, WO POARIIA WIET C HONyJYeHMeM qUALNNSHORCHCHIA-
HOB. O cayuae uerun)eNmIURIOPCHIAHE NOIYYEeRAHZ UPOLYEET
#MSST BHCORYD Teumueparypy XMaSHMs ¥ OpHM PTOPMYHOL UepercEne
OCuGIAeTCH, M OOTOMYy HaMM Ee MeyYeH.

8 cayuae [muMeTRIMXIOPCUNAHA BHICUEHN COOYBETCYByRUJie
AEaNeHORCHC WIAHH AETHICHOBOrO DAJA:

CI-I_;

1 CsHg AN
%HS‘CEC-CHDH v &= Bi~Cl + HOCH-CsC-Caly —

' - ! S qHa
R CHw R

CH_;

|

—7 CeH5-CEC-CH-0-5i- 0-CH-C2C-CeMs
R CHs =

Yol uyyuuTh BRIMAEEE SpupHO rpyaas Ha aneTHIeHOBYD
CBASb B peaRiu Iu/POCHUMAIMPOBEHES, MH WSYWMIM IUAPOCHINILE-
POBAmIe BTOPHHEX ANETHACHOBLX KPOMHMEBHX SPUDOB B HpECyT-
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crBMM Karamusaropa (Cmeflepa. VeraHOBIeHO, YTO 2HAJOPHYHO HPO-
USBOHEM AyeTHNeHOBHX COMPTOB - fopuaned u aneraneil /120/,
TpUXROpaueTaneil W Hen QIEHX ®fupoB xmopansrugpara /122/, rug~
POCHAUNMpORaHNEe KpPeMHNEBHX ANeTWICHOBHX S(WpPOB UPOXOAM? Her-
KO B yCHOBMAX, aHANOrNYHEX PUAPOCHININPOBAHNK DeHNNaueTuge-
BOBHX RapOusonos (60~70%) ¢ odpasomammen BUFpeMHIEBEX B9H~
ACGHOB HX COGNUHEH::

& & @ ‘G&(‘ﬂ'}! fffffffffffffff H‘P"t‘ca JJJJJ 0 ﬁe:insar & & F
R- c.h C=C-CgHs + HSEi (cg,h'g) =705 @ CH € = CH-CgHg
S'(ciHﬁ}S

CepoeRie HENOTOPHX MOAYICHHEX RPeMHMEBHX PTURCHOBHI
KapOWHONOR ¥ aneTUNCeHOBEX ®fMpOs NQUrbepRiAGred U JakBmN
CHeXTpaibHOT'O aHanzdsa (cs.puc.l).

CoerrpansbHEe MCCyejOBaHWs BeNMch HA cuexzpoMerpe UR-10
c opusMaMs NaCf, KBr m ZiF

B cnoexrpax coejuHeHMd - 1 —jeRMi-2-TpReTEN CHANICYTeH~
-1-ota-8 (§) @ 1-PeEmI-2-rpudrnilcCuInirescen~i ~ona-8 (¥) oG-
HapyESHH YACTOTH NOMIOHEHESA BaleHTHHX HKomeCammili 3300-3400,
3600 cu~l; 1620 eu™!; 720 cu™!, wro coormercwsyer OH rpymme,
C=C wC -Si cpasaM.

lemoca ¢ uacToroll 970 cM™' [oRasHBaer Hpucoe MHeHNe
H 8i( (:::glisJB TPOIiHO/ cBABHM TaK, Yro ofpadyercH omedmH C
TpaEC-CTpy KT ypoll - —é q_ ‘

Bmmpucmlnuncoﬂs-GEG-gﬂ- (D =
08i(CaHs
Cellg C=C - — CgHy (1)) oGHEpyseHE NQUOCH GOPAONEHAS
15' i1(CoHs)s

1020, 1110 cu™", orBevanmas BaISETHEM KoIeGaHUgM (C-0- S rpya-
om,u momoca 2190 cu™!, orpevacmas C = C csaAsu,
Kag yme orsevain BHEE, B HacTORmeld pasore, MOMAMO CHE-



Pume.I
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Tesa ¥ HeKOTODHX NpeBpameHdj KpeMHMAOpDraHNYeCKUX cOeiuHEe-
HE{l, O/mMCHBAeTCH CHHTES M OpEBpaNeRns HenpenesbHHX repuannil-
OpraHM4ecRUX CHUPTOB BSaWMoueicTBAeM I4jpuia PepuMaEEMs ©
PemunayeTAne HOBMMY KAPCMHOLAMU B (PHCYPCTRMAN KATANMSaEOpa
Caneftepa (0,1 4 pacrmop HoPtlly « 6H;0 » msoupominonoM
cumpre) .

B ceomx wccpejopaHMsx A.]|.[eTpos, B.D.MMpoHO® H Ap.
7190, 192, 2167 - oruerans GOAFUYD PEANROHEYS CASCOHSHoLE Eo-"
JaHeHull repuasEma. CpaBRWBER DEarRIMOHELE CNOCOGHOCTH HS’.-GLE
" H_t;ecea, OBE [pHIEY R BHBORY, Y0 B DAsENUSHE DeaKIMAX
dpECOSUUHeHMS TPUXAOPrepMaE sBavurensle OQuUee aKTUBEH, RN
TpEUXFOpCHAaH.TAK, HaOpRMEp, TPHXAOprepMaH Ges KaraNusaTOPOR
W MEERATOPOP PHEPIHYHC HDHCOSNNHSETCH NDF XOMHATHON Tedie-
paType ¥ pasmMuHnM HeApeUeNsHHM COQUEHeHMSM, TOFNA Kak &
TeM me BemecTBaM KpeMHeXEOpPOpOpM HPUCOSJMEACTCS UpelMynece-
BEHHO B OPHCYTCTBUE RaTaANaaTOPOS.

Paaguuuwe B peaxkniosacll coocoGHOCTH HGeCt, u HSiCEy
OCOUeHHO YeTRO OPOABIACTCA HPM MX OPUCOCQMHeHMN X RIOCpS aMe -
HEHHEM STHIeHaM (OT XNODMCTOrO BUHMIA JO TETPAXIOpSTHICHS)
/198/. lpucoeguHerMe KpemEexIOpOOPME B OFUM Heipeelb HEM
COGuHeRMAM NpaRTUYECKE He yiaewcH, Mex]y TeM TPUXIOprepMaH
C caMopasorpesaHmeM, 0es KaTAIUSATOPOB UPHCOSRUHSETCH K YO~
MAHYTHM XIOpSTHISHAM.

YEKasaHHHE pasmudus B noBejeHuu HSi (s u HGe (s oGpACHS-
or Gombwell cremneHsld WOEMBAIMN CBASK Ge- [ BlIgnCrBie Goib-
mell "MeTalaMuBEOCTH" repMamds.

A1 CpaBH@HMA pearijiOHHOU CHocCoGHOCTH TpESTHICMIAHAE U
TpUSTUATepMaHa B OMACAHHHX BHUE PeariAx OHIO USyYeEO BSalMO-
AelicTBue TPRSTWIrepMaHa C (eHAIaNeTHIHOB U TPeTHUEEMM U
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BTOPUYEEMY KapOMHONAMN B (PHCYRCTBWN Kerailwsaropa Coefepa.
Oxasanochk, 4TO TPHOTHATEDMAH,B OTANYUE OT TPUSTWICHIAHA,
ApHCOQUUHASTCSA 10 TPOHHON CBABH KAK BPODWYENX, Tak W Tpe-
THYSHX RapOuHenos /216,217/ mo cueuyomed cxeme:

g OH OM

Yo e R
@ G CEC-CeHs  + HGe(caHs)y —> Q)€ FCH-CeHs
Ge(CaHs)s

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

RCHOH-C=C-CgHg + HGe(ch5)5 — RCHDH-(I: =CH-CgHg
Ge(CaMs)3

Hapo orMeTuTs, YTO JUIN APOBSNEEMN PeARIMN PHALOPepMI-
RUpOBAHMA HyEHO Oparb BIBOS MeHRWE KaTamMsaTopa (] My Ba
O,1rv xapuBona), 4ed B CLyYae FUAPOCHIMIMPOBAHAS (2 MI H&
0,1 ru rmapGusana) .

Onirn mowas HBAKE, UTO OPHPONS DAXMKANA HIMEET HA XOi
pearipi. BCe TpernwHNe RAPOMHQNE APUCOSUMHADT HGeEtsdpl
FOMHaTHO! TeMmuepasype, TOrja KAk PHEPOCHIMIEDOBAENE BPHX
KapouBasop nporexaer mpu 60-70°. Peaxyus exsoTepuwuEa M
Teugeparypa nosmmaerca 5o 100-110%, a » camyuae sropmummx
FapOWHONOB, XOTA peaxkmus HayuHaeTcs p¥ KOMHafHOU TeMmiepa-
Type c camoHarpesom 40 40°, mua sapepwenma peaxnmu HeoGxo-
AAMO HarpepaHMe DeAaRIMOHHOH CMeCH Ha BOAAHON Oase opu
50-65° B Teuenue QuHoro yYaca.

B Ciydae [HKI0OOCHTHNOBOI0 pajuURaNla, RaK U B cuaydae
PHAPOCHNMAMPOBAHMS, COBMECTHO C OCHOBHEHM MPOLYRTOM THEPO-
FepMIIpoBaHMA - repuamiicojepxamero KapOuMHQIA -~ BHAGIEH
Taske U OPOUYRT AerujparaiuM - repuMamHaicopepxampi jUeHOBHH
yraeBQUopoy, OdoXy4YeHMe HOTOpPOro 00DACHAEPCHA BHCOKOM Temme-
Parypoii pearnuoHHEO cMech n JellcTBueM KHUCEOro Karamusaropa
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Cueilepa /217/

OH
1 . H.,,_Pttl.;,

OH
|
— )c—tl‘_:tH-teHa + Dﬁ - € = CH-CgH;5

Ge(Caks); Ge(Caks)s

444444444444444444444444444444444444444444444

bonbias peanMOHHSH CHOCOGHOCTH TPWSTHIrepMANA HO CPAB-
HEHMD C TPUSTHIACHIAHOM OCOUCHHO ACHO BULHO Ha OpuMepe jeili-
CTEMS OTHX THADHJOB HA METHILAPOWI(eHANALETIC BAIRAPEH Ol .

Hak yme Omme orueueno, H SiEtzc ueruanpoimie MuAUSTAICNAN~
FapOHEONON PEarupyeT OUeHb TDYAHO MW C JOBOULHO MANNM BEHXO-

ROM, B R0 BpeMs KX TPUSTURIEPMEH C METHANDOMMADE HLXanerH-
ACHUIX apSUHONOM pearWpyeT OYeHh BHOPrUUHD yke (PH KOMHATEHOM
Teuaeparype. Pearussd SRSOTEPMUYHA M BHXOJ HpOLY KEa LOCTaz ot~
HO BHCOKMI (82%).

Halt uSBECTHO, repuaEMioprasmwvueckue CoejuHeEUS C f3 -HONO-
ACHIeM (QyHERUMOHaIbHON rpynas MO OTHOWEHMD K Ge , B SABKCHMO-
CER OT MX CepoeHAs, Operepneranr T.H. S -pacmaj. Tak, Hampu-
uep,  ClyGe(CH,) Ot apm seruppoxmopuposarmmmn ML, wre xusome-
HOM, B ORyMUie OT CBOEro KpeMHMEeBOr'O aHaNora, UpeTepnesaes
B ocmoBHoM P-pacman /218/

ClgGeCHCHCL — CiyGe+ HyC = CHy
OCpasosamle HPORyRTOB { -paciaja OFUEPNUBO BAJEO US
PesylbT ar0B ACrMAPOXNOPUPOBAHAS [MOIEPUAREOM CISYOHUX CO—
eNMHe Huii:
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u;GEcHﬁCHisiua —— Simq + "I;G‘E‘CH’ :cHi

CE_;GECHQ_CHCE SI tﬂj m———— Gemq + Ulg,S.' CH = CHQ

C3GeCHCECHU Sitly —— Ge(@y; + W@38iCH=CHg

B nocaenEes cayuae BOSWOKEOCTH OUDASOBAHAS TeRPARNOp~
Fepuaha ¥ TerpaxnopckiaEa pasHu, OJHAKO B OC HOBHOM MORyYa-
exca Ge(, ., Prow Qamr ySeAuT@ILHO JORESHRAST, WPQ CRAOH-

- HOCYE €+ Hepacuagy” y COQUEEMT TeptaNAsd BIPaReda” FopRsfo” ”
CugbHE®, YeM y coeuuHeHRAfi RpeMEMA.

CRIOEHOCTE F § -pacasiy coepuHesml suna Ut g 8CHCH, G
B C4giCH = CHCC pacyes dpu mameHeldd 4 B Cye)yomey A0pHA-
B8! Si< Ge (Sn<PiT.0. B 370M Xe AOPAAEE pPaCcCTET CTENSHL
€, § -CONpAZEHNE B yRSBAHNHX COSAMRORLNX.

JHCRasasHp Hpegnexoxemse /218/, UPo ruaBHOA MPMUMHOU
CONpARemIa B KpeMEMi~ U repuMaruioprasMyecEMX Co e[ emdax
ABAASTCHA BOBMORHOCTHL DOCTPAHCTBEHHOrO CONUZSHNS ATOMA EpeM-
HiA C BAXOMAWMMKCA K HeMy B D-IONOEeHNN [yRKIMNOHANSHHMYA
pyimams W HalWude y apoMa RyeMElls B PepMamis BaEKAHEHEX
d -opOuT. 9TH ABa 0OCTOATENHCTEA BESNBAKS CHILHOE Bs &KMo e ji-
CTBMe uexjy CHNEAbEON (repuumnbHOA) K [ =K ap0 Ofy HE (10 Bad bHOI
Ipyrirasm .

CuETeSHpOBAHHHE HaM¥ IepuamiicojepamMe STUILEHOBHE Kap~
CMEQAE OR@SAIMCh BeChbMa CTOMKEME K B -paciiafy Opu cuErese
i Opm jeruppaTayis STHX KapOMHEQUOB C §.B. KH30,. [lpu cusre-
8¢ REpOMHONOB BO BCEX CHyGasX HQIyYalu IBe Ppasmuu -~ gepsmi,
Helpopearupopasumii FaplueQl (B HIYTOXHOM KQIAYECTBE - 0,5~
0,6 r) u Bropoil - OCHOBHGE HPQLYRT. [lpOsejemue Aeruppear amuu
(OxkasuBaer, wWwo JgeilcrBueM HHS% BjeT jeruiparapis B CoOoT-
BETCIByOMEe repuamiicofepxaiue [UeHOBHES YrIeBOLOPOLE C KO-
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IMMYecT Be HHEM BHXOKO0M

OH

R \‘ kHSDI\' il
R/ C- ﬂ CH- CeHs _*H-E-H_i B =$~$=CH—C5H5
Ge(CaMs)s R Ge(CaMs)s
KHS Oy

RFCHDH~?:CH-CEH5 5% R'= CH- C=CH-CeHg
Ge(CaHs)s Ge(CaHs)s
B 1960/61 rr. gpesyyscime ydeHwe JecGp u Cesme /192,

208/ nowasamu, YT0 HempeuenLENe repuaBuiiconepEaEpe KApSHHO-
M FREPEPYOTCE- 8 TPECYRCTERR Y w0~ Penew.  fosnsee | . WiPEepa-
oEzems, A.J.lerper u T.[.l'yanagse /208/ nosasanm, Y20 LHeS0-
BHe repuMaEmiiconepsanme FapOHEOAH TUADUPYOTCS B (DHCYTCLRMM
kax )i 10 PeHeé®, Tak W B upEcyzcesas Pd/CaCQ, .

MB B8 ywimt IuqpupoBaiie CUNPESMPOBAHHHX PepMawdiconep-
EaWiy eTVAeHOBHX FaplHHONOB P APWCYTCYBEM RETUNISATODOB
Pd/CaC0, ¥ Vi oe PeRen. YcraHoEIeSO, 920 B NPHCYTCTBUM
Pd/CaC0, srunesosme repMaEMense EapGMEONH He PHIPRUDYOTCH,

& B mpucyTCEREm Vi 10 PeHeD PHADMpOBAHNE WIET C NOMyYeHEeM

mmgemm HpPE el bHEK mpmmlpmn KapOu HOOB .
R

}c ¢ =CH-CeHg e R\c-cu My =€, 4,
' 54 e i 675
" Ge(Cg_HE)a Me[Peuer . Ge(CeHs)s
B Ha N } _CH- z
R-CHOH - C= CH-CgHs YT R - CHOH ‘;.H CHg-CgHs
Ge (CaMs)z Ge(Caks)s

B caydae maMeTii- ¥ METAXOTHI(E HMIATDUSTIAN T EPUILT Bt LN —
R8pOMHONOE NONYYeHH QUOXHEE SfMPH yRCycHOR KHCHROTH, HO BH-
XOAH OvYeHb HMSKUe ~ 11-16%.

H UCDEH
R \? (eHsc0), 0 ? e
EI/C"?—"CH-CEHE CHsCoOOK : /C l:- =Ex= 6”5
Ge(CqHs)s Ge (CaHs)s

Tar rar cHORHEe S{HDH OOXYYANTCHE B MANHX ROnMYecTrsax,
HaC salATepecOBalo WS8yUdTb BsauMomelicTeme TPUSTEAXIOPCHLaHA

¢ repuaHuicORepEamMME KapOHHONAME B Cpeje mMpHEkEa. OKasa-
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AOCH, YT0 TPESTHAXIOpCWIAH C yKasaHHNMM RapOuHoxauu oGpasyer
KpeuEMesse ®fupu ¢ S50-60% BEXOHOM.

OH
P \ | Cs Hs W/
er/C-F=cHFC'E?H5 T. (ciHE)E Sice HCE ’
Ge(CaHs)s
03:((:;!4;]3
£ \t-$ CH-CeHs

fi‘flf-ﬂ"frl-'-i-if-l'l-llfm‘%bfqlfflilfflffiﬁfffi‘i

Hauw m“ Tagxe nm (Gaﬂgiacreaze m—
w m /W ¢ mm e m—-
pywor .

B 1980 roxy Hoyamwc, Byamuer u Bas Jlep Kepx /219/ noxa~
saiu, Ur0 OpraHOMeT ALIMUECKREE NDOWABOJHNe CTHPeHA NEerso no-
AEMEpHSMPYOTCH OpH TeMueparype 70-90° B apmcyscrmum cBOGoj-
HHX PSIMKaNOB KAK WHNIEATODOB, OCOGEHHO B [pPUCYPCTBEM
2.2‘ ~a8 001 creol yTupoHuT PRI 2 - R

- CH= CHg
(cs )z —@ CH=CH, —

M (CH3)s

e -

M= 8, Ge, Sn, Pb

yoraHoBIeHO, WFO CTENeHb NOXWMEPHBANMM MEHAETCS B DAY
PE>Si>C>Ge >8Sp -

Hac sammErepecoBale NOBENEHME repMaHMiicoiepXamux RKapOu-—
HONOB B AHANOrMYHHX JCIOBMAX.
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C e70il menbd OHAA NpoBejeHa NQIMMEPHMSAIMA 3-MeTHA-] -~
Pemin -2~z pueTINT epMENreKCeH -1 ~ana~8 B OPECYTCTBUN MHMIEa-
20p0B - UEPEHMCH CEHBOMIA W 2,2 ~as00MCMBOCYTMPOHMTPHAA MPM
seuneparypax 70°, 90° u 150° » ®evemwe 100 wacos. Oxasazocs,
YT0 TPUSFMNTEPMMEBHAH IpYiiia, KOTOPAS COSNMNEHA CO CPHDHNb-
BHM DARANOM, BaTPyARie? Peakuio NORMMEDHSALMN U (ONMMepH-
samud He Wger. JadEnfd sompoc rpedyer jansHeflnerc usyveHns

CRpoeHie CHETre3adpOBSHHEX repMaEMiicojepEamux R&pGHHO -
Z0B NOATBEepRJaeTCH U NAHEHMN COSETpalbHOrO aHaNKsa, Ciaexnt-
paibHEEe MCCABOBAMES BeANCE Ha cHeXTpoMerpe UR-10 ¢ npusma-
MR NoqOL , KBem X F (pmc.2).

CH5 ?H
B choner¥pe cosqHEe MR i >C*$ =CH-CgHs (T)
- Ge(CaMs)s

o0HADYyE@HHE YaCTOTH MOTNIONeHE:, COOTBETCT ByaMe :
8600 cu™! - OH rpymie, 1620 ew™! g=C, 700 ew”!, 1020 ew™!,

970 cu™! - ¢ - Ge camasan.
OH

B cnexspe coequBeHMs [ )& -c=CH-CeHs (1v)
Ge(CaHs)s
CUHApYX@HH YacCTOTH MO OmMe s, COOTBeTCTBymEe :

3600 cu~! - OH rpyme, 1620 cu™! - =G, 700 en!, 1460 ow),
960 cu‘l,imo eu~! - ¢ - Ge cmasau.

B cuemrpax coegumemumii C H,CH= ¢ — CHOH-CH, (D =
G’E(Cg“s]*,.

('Buﬁ.ca- 9 ~—— CHOH - Coly (ll) oCHapyzeHE YacTOTH HOrIome-
Ge(CqHs)s

Hif, coOTBETCTByDNMe: S300-8400 cu”! - 0H rpyage, 1610 cu™! -
C= G, 700 cu'l, 1480 cu™! - ¢ - Ge CBABAM.

Bo Beex cHesTpax HpOARNeHA HOIOCA C YacTOTOH 970 cM™),
0 noxasmBaer Ha Hamuwwue “tzans™ RoEpurypammu.
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SKCIEPUMEHTANBHAH 4ACTD

JACXonENME BemeCcThaMM ANF HauMX CAHTESO0B CHYEMINM BTO-
PHYHENe M PPeFUUHNe peHMNANeTHICHOBHE KapOUHGNE - MeTHI-,
npoman-~, Pensmn, miMeTwn-, METWIOWWN-, METHAAPOMAKFDEEE-
AlETHACHAN RAPONHONE, OKCHOMKIOUS HTUA - ¥ ORCHIMKIOTeR Ciln —
peimnaneriien, TPUOTHACUAAH, TPASPWIrEGPMAH, TPUMETWAXEOD-
CHlall, TPUOTHAXAODCHNGH, HeTHENPCRUAMKXAOPCHIEH, [Tl
SUEROPCKIGE X TpaaTnalpourepdal .

leHMIAURTINCHOBHE KADOHBQNH (04 ydalu 4o MePQuuie
R.iJiommwa /220/ PeamMopelcy BMeN AILACTHLOB (ALNeEalbAS—
FEjd, MacasHRR arbueru), Gensaxbjeru)) ¥ KeTOHOB (AueTOH,
MeTHESTHNKeTOH, MePUINPOMMAKeTOH, |[ERNONe EPAHOE, [HRIO-
reKcaron) c uar dA0poMpeaneTuIeHoM pH TeMiepazype
10-15°.

Tpuoruncuiaan Nonydyam jeficrBues TPHXNOPCHIAHA Ha pe-
arTus ['puBEbApa, a2 TPUXNOpCUNAH HOAyYam¥ 0O Merqnare YiTuo-
pa /221,222/.

Tpuesuarepua /223/ mONYYaNM HCXOAS 48 ORHCH repMaHMSA
mo cxewse

Hcd H
GeO, — Get, C2HsMgBe

- Ge ({'.2“5)1' Fe—p

Bz, Li ACHy

—=  (CaHs)3GeB-

* HGe(CyHs)s
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1. JEACTBUE TPMOTIICAIAHA HA BTOPHYHHE OGEHLI-
AUETWIEHOBHE KAPBUHQIH B [PUCYTCTRIE Pt/C
W HoPtClg i HEKOTOPHS HPEBPANBHAH [0~
YEHHEX [POJYKTOB

Lsiicenue HSi(Colig)g Ha MewwuapenusanePaEeHuL~
---------- #sapouBon » puoyr el HePtlly < < < < - << << - -

CHyCHOHC =CCHs + HS: (C“HS)a ________

£H3";H'C =C 'CﬁHﬁ
OSi(CoHs)s
B Epexropuoi konfe nousmamm cwech 14,6 r (0,1 rw

RapOrmone u 11,6 r epuorancEsxanz. [lo Xaokau pofasasum 2 M3
0,1 M pacreopa HthCBﬁ » GH0 B UBOAPONANOBOM GlipTe.
Harpesamu B TeUeEMe UETHDEX UACOB Ha BOuAHON Game (65-70°).
PeaxyuotRyn cuech pasromans B Baryyue. [lomydesn ppamusd:
1 9. - 38-90%2 mu 4 r, 0,20 1,4880 (rpuesuncunanon),
1 dp. - 100-110°/2 wm 5 r (Bsenpopearnpopasumii RapOHEOR),
W gp. - 115-120%/2 w4, 1Y p. - 120-125°/2 wm. Tocze gByx-
Kpardoll meperonsu [l u 1Y jpamypmil naiydyerRa pparkips ¢ ¥ .Kui.
122-128%/2 wa 10 r; u;” - 1,5080, dﬁ" = 0,9462; MRD"
Haijneso 81,68; swwuciaeHo 81,26. BExog 56,20% (or Teop.).
[mpporcun He OGHapy=zeH.

oneMeHTApHHE aHanqus
Hapecga €0y HZO % C % H Si0s % Si

7,610 20,530 6,560 78,69 ¥,64 1,770 10,86
6,670 17,980 5,770 78,36 9,68 1,920 10,90

CigHig4OSi Buwmcmeso %: C 73,84, H 9,28, Si 10,77.

%) MR, BO Bcex chmyuadx BHUMCHANACH [0 DOTEND.
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