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TEPMAHK/ICO/IEPKARMY 9TWIEHOBLY ¥ TEPMAHNZ-
CO/IEPKALAY BHHAITALUETIWIEHOBLY IVUAKOAE

-

Juccepraips Ha COMCKaHKE yueHOR crenens
RaHAuAaTa XHMUYECRAX HAyK

e
Ny ?‘ HayuRuil pyROBOZMTENB
-9 LORTOp XMMMUECRUX HAYE,

> Touaucn, 1965 .
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BBEJEHUE

.................

YeoKMX COeIMHEHMH OrpOMHOe BHUMAHME NPHBAERART Henpelenb-
HE® KpoMHMii- U PepuaAHRAOPraHMUYeCKHE COe MHeHns, OCOGeHHMA
KHTepec HpeAcTaBiAlT KpeulNi- B repMaHMilopralRvyecrhe Coe-
JUHeHHs C DPyHEKIMOHANLHEME Ppynnauk, JHM BCTyNapt B pean-
MM C PABANMHMME CO@IMHEGHMAME N NART paj HOBHX LEHHEX Beé-
pecrs. KpeMHHROPraHMYeCHRUE MOAMMEDPH HAEAE [pHMeHeHHe Rak
8JeKTPO~ M TENNOMBONATOPH, B NPOMSBOACTBE RayuyRa, NIaclh-
YeCcKMx Macc, xpacurenefi m T.A. Kpose TOro, EpeMHRiiOprani-
YeCKHe COeAMHeHUsA HPUMEHAWEICH B [IPONSBOACTBe GywMars, B
nappoMepun, MeTALAypruK, HejprenepepadarHBawmeM, XMMHYE-
CHOM, 9RE@KTPO, RMHOPOTONPOUSBOACTBE, & TAKEKE B ABMALMM,
cenbCROM xXOsaficTse ¥ MeguimHe. ['epuManufiopranuviecrie coe-
JMHeHAs BHABIALT OOSYNPOBOAHKKOBHE CBOMCTBA.

YiMHA RpeMHMAOprankdecKHxX COeiHeHHil pasBHBaGTCH
yze B Teuenme Goumee 100 xmer, OAHAKO 4O KOHNE TPUALATHX
rofes Y1Y CTOReTHs MCCHeLOBAHMA B 9TOfl O0RacTH HOCHIN CAY=-
Yaflnuii xapargrep, C 1967 roja RpeMHEmioprasmuyecKue BemecTsa
cTalM NpUMEHATH B NPOMMIISHHOCTH M TONLAO NOCHEe STOr0 XM~
MHS RpeMHHAiOpPraHdYecKHX coejuEeHKM)] JHla BHAeIeHa B CAMO-
CTOATeNbHYD OTpachkb XMMHUSCKOR HayRHM,

B omxuwme Or yraepoja, MMEOHEro X BANGHTHOCTD H RO~
OpAMHALMOHHOEe YUMCHO0 4, KpeMHMi u ropunl HMENT BATeHT-
HOCTH 4, & ROOpAMHAUMOHHOEe 4uCHo 5, 6, 8, Y70 00yCAOBAH~
BAeT pasguuKe B [OBeJeHWM COeNMHeHM KpeMHMs K IepMaHls
0T coejuHeHMft yriepona, B YAaCTHOCTH, AenaeT Goxee Jatuib- '
HO/ CBABb KpEMHUA M PePMAHAS C APYrHMI SIEMEHTAMH [0 CpaB=
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HEHMID CO CBABLO YIAepoje ¢ TeMd X¢ DUSMEATAMN [0 OTHOWe-

...........................................

JMHeHUE KpeMHMs M PepMeHus OF COeuHeRME yIAeposis SaBl-
CHT Tarme 0F Soabmero O0beMs ATOMOB K GOTbUMX INCRTPOH-
HHX OCONOUYeK HpeMHls W FepMAHAs 10 GPaBHE@EMD C JIEe[ONOM,
bonbune 00bEMH SAGKTPOHHHX OGONOYER y KPEMEMA N PepuaRus
Aenapr ux Gonee MOAADHSyeMuMi,

fls BHNECRABAHHOIO BHAHO RarOe COXbLEOE sHaYeHNe HMe-
ef uSyveHHe XMMEM KpeuHdfl- H PepuaHKAOpPraHUYECKHX COeRi-
HeHHil ¥ eCTEERBEHHO, UTO 9TOT BOUPOC [(PUBACKAST BHMMAHNE
MHOT'MX Y4YeHHX, Kark sa pydemoM, Tar u B COReTcHoM COMBE.
QcoenHO HANO OTMETHTh PAGOTH b.H./0AroBa, K.A.AHLPUAHO-~
Ba, A,/l.llexposa, M.D.locraroBcroro, Poxosa, VilrmMopa, CoOM-
Mepa, Cumeitepa u Ap.

da nocnejHee BpeMs B Hauell cTpaHe BejeTCs OCWMpHAs
pacoTa mo MsydyeHMO XMMUE HelpejelbHHX COeQUHeHHA KpeMHHA
B PepMaHus,

A.JIJJlexposum, WH.M.['Bepaumeenu u K.li. epresuusugn
HByueHO meHicTBHE  HSi(CeHs):  HA AMTPETMUHHE AUSTIIOHO-
Bye ) -raunonn, [losguee i, M.IBepuprenn u T.[.J0Rcony1o
HByunw N BSaMMOjeilicTBHe HSi (Cols); C AMAHETHICHOBHMK Iiki-

[ipononzan Méry B 9TOM mpauouk; HaM npejcTasis-
J0Ch MHTEpPeCHHM MBydMTH: 1) HeficTBue HSi(CaHs), Ha
HecHMMeTpUUHNe (BTOPHUYHO-TpPETHYHNE) AUETWIGHOBHE [ ~IiM.
KOAM B NPHCYTCTBHM KATANIMBATOPOB Pt/c M Hebtco - 6 Hoo
2) nosejenne  HGe(CoHs); mnpu PeauMOje@iCTBHM C Teud xe
PAKROJAAME B OPUCYTCTBMM TEX &€ RaTalusaTopoB; o) MAeicTsue



HGe(C:Hs)s Ha m«mm PARNONK B mmnn Ko~

YecEnx MMg



[ipAMo# CHBTES

OcHoBHEM K Handojee yHNOGHHM METOJNOM CHHTESa KpeMHMMl-
OpraHNYeCKNX COeNMHEHN{ fBAAETCH TAR HasuBaewmufi "npaAMOf
cuures”. B 1945 roay OHIO ONYOAMROBAHO MCCHeOBaHHE PO~
XoBa (1), B ROTOPOM ONMCHBANCA NPOCTOR CHETES ANKMA-

M apuasaMeneHHHX PajOuMRHMEX COeAUMHeHMii KpewHus OpPAMOH pe-
armefl afRMi- K ApPUATAIOHAS C KpeMHueM, B pesyabTare oTOM
peaxkipy MOxydaercs CMech IaBOMAHHX RpPEMHUEOpPraHnYec KHX
COoeJMHeRAl C paBAMYHLM OTHOCHMTOALHEM COJepmanueM IaroMia
I OpraHMuYeCcKOre pajMResa [0 CAeAyLEMM CeMa:

1. 2RX +Si — RS L,

2, 38X +SL — RSwIC3 + 2R

8, 3RXC +8. —= R3SuX + Xp

4, 2Co + 5L —= Si Xy

5e URIC + R8¢ == SRy + SLX0y

A% sanomeHH eme B 1857 roay By<chd m Benepou (2), mHOTO-
pHe NpM NPONyCRAHKM NpU NOBHWEHHONK Temueparype HE , HfA:
mam HJY  Haj RpHCTANNMYECKHM KpeMHNeM M0JIywWIM ragoreH-
ruppujicunans. 9T0 HadaoneHue OMIO HOATBEpPALEHO DpuieneM
H Jlagendyprou (8), xotopuo Nnoxaganm, Yo peammueir HCL

¢ KpeMHMeM oGpasyercs HSilZ; ,
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Peasupie ApAMOro CuhTessa B HEpBOE BpeMs NpPOBONMIR

............................................

- HAR BHECHHIOCE, HOBHEEHHe TeMueparypi NPHBOANT K POORy

NUPOIKTUYECKMX NPOLECCOs i GReA0BATEeABHD K YMEeHbEEHWD
BHXGAOE NENBBHX HPOAYRYOH, 10sTOMy CTANM HpPHMEHATD pab-
AUNEHEe KaTaauaasopi, [Ipar MuecKn RAWlydEnM RATATINSAPODOM
1pONeCcca QRABAKACH Mejib. -

dexaHEBM DEARIMM [DAMOIO CAHTESS MTIIXAODOKIAHOB
Hsyuancs Yepaom u PoxossM (4), Hexons ne sHCHEPUMEHTALb=
HUX JAHBHX, OHN UPeAIORAIN ChReAyomE{l MexamieM 06pasopa-
HUf METHAXAOPCHAAHOB!

QCu + CHyCe BAR! o e+ PipCis
L+ Cull —o cw+[-'s-b-ce

{

CuChHy +—= CH3' + Cu
[—$¢-w] v CHs' — [cmsice]

[iponecc saraHuMBAGICH HOMHNM HACHNEHWEM EpPeMHWSR
XIOPOM WAM MeTIbHHME pajMKalaMi 40 00papoBalWs CMeCH
PaSHMYHEX METHIXZOpCMAAHOB B S, , [lo MHEHMD aBYO-
poB, o0pasopaine METMAXAIOPCHUAANOB, BOSMORIO,HAeT M HpH
IpAMOR peaRiM METWIMeMM ¥ OAHOXIODUCTON MeJk ¢ YaCTHU-
HO XIODUPOBAHHHM KpeMEuACM:

(Ste) + we — (Se@y) + Cu

Taruu o0pasoOM, poxb Mehn SamINMaeTCs B NepeHoce
XIOpa M MeTWAbHHX DaiNKal0oB Ha KpeMHMi,

HeCKONbRO MHON MexaHusM upejrarap® H.A, AHLPIGHOB,
A.AipanoB, C.A.Tony6uos u 4.,B., CodoneBcruit (5). [lo HX



8w

HOHMO, IPOMEXYTOIANM NPOAYRTOM PeARIME ABAACTOH COSANRE=
se O4CuCL  gowopoe dph HobimeRSOH feMIAPATYDe ¥ B DR

JECUBKN SAGMENTAPHOIQ KpPEMHME MORET pDACHALATrbCH ¢ 0fpa-
UBaHIeN METATIRYECRON MesM M AByX CBOGOJHNR DATMRATOB:
Gr + CH3CQ  ~s CHi3Cu(e
CHa(w®@ —= Cu + CHy' + R
Ot G *"[Wa*éb*&]
[C,Hy'éz,—w] + CHACuCl —— (CHs),

Udpasonanne HOGOUHNX (P OAYKTOR OJBACHAGTCH CAeAyw-
BUME Do
RCHaCw e —> CaHe + Cull,
QCullg +5SL —= SiCly + 200
[cu_a,—,éa-ce] + 2CH;' —= (CHa)sScCe

[CHa':SL-U’—] + 200" — CHaSiR; u Tg.

AJl.KneCancRuii u B,C. axTesronby (6) npeslarany
KOHE SKTHO-RATATNTHYSCKUA MEXaHUSM, [IpOBeli PeHITeHOCTPYK-
TypHlill aHanus KOHTARTHHX MACC 4O NpPOBEUEGHMA DPeaRuMu # B
ApOUECCe peamiyin, 9TM ABTOPH YCTAHOBMIW, UTO MeAb B KOH-
PERTHOR MACCE HAXOMMTCA B MHTEDMETAN /IAYeCKOM COE/LMHeHHN
¢ mpemuueMm - Cuw,;8.. He o®puMuyuasi poau WMeji, RaK ONepeHO-

89CA CBABAHHEM C EpucramgMyecroli peweTxolfl WHTepMeTanIn-
YeCKOro coesmHenns, upuded cpash Cu-(2 Gonee peaKIAOHHO-
CEOco0Ha, YeM B XAZOpUCTON Meuyu. [ajgee a¥oOM XiI0pa OT Bhme-
yi88aHHOrO KOMIUI@RCA ile peXO uT K CocejHedy arToMy KpeMHMs,
Bpucoe MHMBLEMY METWIbHHE IDYlNH,d HHTEpPMET&]luviecroe
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pamtesun Alj«JderTpopsMd ¢ COTPyARMEAMA, /My OHIO IOKANANO,
4Ee . o~ M. . f -zgOpaRmMTCHRARRIOpUm W (Ra5iCHCHCL :
W (LaSiCHRCH;  pogylabt B peaRipon UpaMOre cuUnTes:2 U Hae
pAAy ¢ OpoAyRTaME CunTess oJpaaylr UPOAYRTH ASPRAPOXROpR-
POBAHAR 9TMX CHAANRIOPNAOR, !Ipojonsas o¥0 HUCROLODANNE,
OHI MOYURRN HORENeHMEe B YO1OBHAX UPAMOTO CHHTESE [ =RIOp-
azRMICHIaNIOpHAOE (15). MarepHanoM s MCCRelO 8l Obie
AK PEATH | -XMOppOMANANmMnmmuIopomnak (CH:)Lo8i ~CHe-
-CHy-CHa 2 ® [ ~XAOPUSOT YT Al R AMXAOpCHIaH
(CeHs)C?aSLCHQg/:;cHau- ORGsanoChk, 410 8T [ -CHMGHRAOPUAL

ene nerve (sonmuecrpenno yze upw 270%) scaynanz » peax
M0 NPAMOTO CHETE8S, 4eM o- M £ =-CAIaEXI0pMAN, Ol
KO UpH 9TOM OCHOBHON peamipeid spAnescs He O0pasopanue

Mi- @ TPHCMRARXTOPMACE (BHXOAL 15<31%), & pearyus je-
rRApOXROpHpOBaHAS (A0 387) .

Hapajy ¢ QIRMIMOHOCWIAHXIOPAAAMK pAMEM CLHTEB0M
HORHO CHHTe MpODATH TARES AlRMRMCAIAH- # NORACAABHXIO-
PaiE, BOXyWeHse ROTODPHR KaxuM-~1ndo Apyras 9% om0l nood-
[e OouTH HEeOCYHeCTBUMO.
ApsMEd CuETeaO0M OmI OCyuecTBAGH YODOM., STOT Meron Gu1
QpaMelel YopAOM IR NORyYeHMA BEHAI- § AULWIXIOpCHla-
HOB (7). Buocneucynus M. DJUOCTAROBCEMA K L oAHOUKHE
(6) yCTAHOBMIN BOBMOFHOCTH HOAYHGHASs B HWICWIGHRIOPLAOB
dpud OpONYCRAHMM BAHMAXIOPUAS HAJ CllAGDeM MOMM K K euHusa

- (20:80%) npu TewnepaType 850400,
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