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BBEJLEBWE

LOTOXMMHYECHOS ORMCAeHMe He(TAHHX YrAeBOLOPOHOE MO-
JeRyASpEEM KUCHOPOJOM NpMBIERAeT NOCTOAHHOE BHAMAHME Reche
Aopareneil. [losmwessnl WiTepec K oTOMy BOUPOCY, C OJHOR CTO
DOHH, CBSBAH C Teu, UTO B OPONECCe ORMCICHMH YIIeBoHOpPOHOR
O0pasyercs pAjJi HeHHEX RMCIOPOROCOAEGPEamMX APOLYETOB, & C
Apyrofi CTOPOHH C TeM, W0 WayuYeHNE MEXaHMSMAE JOTOXHMEYECEO
0 npeppaneHEs yrieBoLOpOAOB HOSBAIAET MOAYWTH JaHHBe, He-
- ofxoNAMEe  AnH EiicHelds UéxXalulsua fotdxuisivecmnx dpespané-
HUQ U Comee CHOBHEX OpraEMYeCEMX COeUMEeHMA. PesyisTasy
TaRHMX HCCHEe/OBaMi MMeT BaxHOE HayuHOe BHeYeHEEe N MODYT
docn ymuh OCHOBaH<eM JUIf pemeHEs psia OpPaRTHYeCHMX Bagay.

OAHO@ M3 apamTiNeCEEMX Saja¥, IS DeneHds ROTOpO#R
dcorejopanke UPONECCOB POTOXUMHUECHMX OpeBpameHdll apoMaTh-
9eCEHMX yraesoiOpOjOB 4MMEeeT BaxHOe 3HaYeHue, HBIAETCH upe-
doxpaHeHnue MuHepanbHHX Maced, OpuMeHAeMHX B SaudTe pacre-
Hill p RaveCTBe WHCEETHIMIOB, 0T JOTOXMMMUECHKOIrO ORMCHEHMS .
vcorejopamus B 9T0M HaupapNeHMM, QPOBOJUMEE y Hac B Jabo-
PaTopun XAMAM HejTu HHCTUTYTa (MBMYECHOA M OpraENYecHo
Xdum Al Ppysuscxofi CCP sa mociejuse mecTh JeT, pasBUBaNT-
CA Ha OCHOBAHMN peueHls JUPEeRTHBHNX OPraHOB (I0CTAHOBIE-
Hue Copera MuEmcTpos I'pysamcmofl CCP or 19.X[1-1964 roga
sa k¥ 737).

Cormacuo muyeparypHus AaHEEM /182/, a TaRse B pesyib-
Tare OpOBEACHHHX HEME WCCAeNOBAHMA yYCTAHOBIEHO, YT0 apoMa~-
TuYeCEMe yraesouoOpoAN Macen, CHeRTP UOIIOomeHMS ROTOPHX
Pacionoxes B O0NACTE MHTEHCHBHOIO MaAyYeHAS COMHUE, CHOCOG-
HE WHEIMRPOBETH DOTOXMMHYECKOE ORMCHGHNG HAPEHOBHX W Ha )~

TeHO-apoMaTUYeCRdX yrAeBOAOpPOjioB. [IPOAYRETH JOTOXMMMYECENX
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MPeBpaNeHUY dOoCHei X OJyCcHamlipaks? [MTOTORCUUSCROC A@lcT-
Bile MaceX, pPUMeHSeMNX B JGmMMTEe pacTemlii.

Juyabcun My :LEPATBENX MACe] C YCUeX0oM JPUUCHARECH D
BAYeCTBe MHCORTHIMAOB OPOTUR HEROTOPLX BpeETEeNed LETpY-
COBME ¥ MIOAOBIX pacPemil. O4H4E0 yRasabuye SMYLbCUN Upl—
HeHARTCH NWUb P OCeHHCG-BUMHNE N DAHHE-BECCHHNE MEeCAlN.

0 mexnuill, pereTayuoHni cepuos (Haubomree SpjesTuBHE Oe-
pUOn Jus Gopbln C BPeMTCAs M) MACKAHNS SMYILCHN HE MOI'YyT
(PUMeHATHCA, TAK KaX APOHBIA0T [MTOTOXCUNHOCTH W DI NBAKS

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

Paspatorassne cuoeimanbine sacga /130,151/, #e cogep-
Lamide apOoMaTHYECHKI JrAeB0A0DOA0B, HE Hawll WIPOEOTO Wpu-
ueHeHsn, BO-UePBHX, B CBAOH CO CIORHOCTLE UX JOAyYeHs, a
BO-BIOPuX, B CBASH C TeM, W0 YAAICHIC WS HMX ApOMaTHYC-
CRUX yIMeBOJOPONOP SHAWTENHHO CHIZAET MX HHCeRTHIAHLS
CBolicTsa. [[09T0My BOPOCY NONCHOE B HOAGODPY CPeACTE Samu-
TH yTAeBOLOpPO/IOB MMLeDalbHALX MaCel 0T HOTOXHHMYECHOI'D
OENCHCHAA B HACTOmNEE BpeMs y Hac B pecaydguie OPUEAeICH
0coloe sHauehie.

OctoBiOfl et HacTOAme/l paloTu EBANOCH HCCIGHoBalke
borozuMecrax apeBpaneHull HEROTOPHX (peACTABATAICH BHCO-
BOMONCRyIAPEOU |acTH HejTM C TeM, WrolH AATYUNTH JoHELE,
HeodxoguMue 418 (GOMCEa myTell SamuTH MUHEDATHHLX MACe] 0T
DOTOXMMIYS CROPO ORI CICHNS .

licuie 0uatden JOTOXMMMICCRUX (PGBpALCHLA YIACBOAOPO~
ACB HejTH saHUMALACh MHOIWE ucCcAejoBaTelNd. (JHAKO MS Bl-
COXOMQIeR yIAPHLX apoMar AUeCKMX YIiesB0A0pO40B, AHATOrH KO-
TOpHX pejcTaBleHN P MACIAHOR 4acTH HejTu, ¢ joToxMmMEuec-
B0l TOWRN apeHIs UOAPOGHO WBYYEHH QMWL AETPALCH H ero Wpo-
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usBogEEe /1~16,22-20,40~49,78-75,98/. bomee BHCOROMOZER Yy~
AApHEEe CMCTeMH MCQIQMOBaHH OYeHb cuajo. LOBepWe HHO HEo-
CTaTOUHO WayUenH (oTOXMMANECHME OpeBpANEHUs W GessauTpa-
QEHOBEX yraeBojOpOj0B, KOTOPHE GWIM MCUONHBOBAHN KK oG~
@RTH MCCHENOBAHAA B HACTOAMEH JuCCepTammM.

B pesyabrare UpOBCAGHHNX HaMu MCCEeHOB&HAN oz oxmM -
9ecRux upespamesuli GeusaHTpanesa u HeROTOPHX €I'0 OpPOK3BOL-
HEX OMIR (ORY4YeHH 4aHEHNe, IOSBONMBENE BHECHUTS OCHOBHEE

' 'Ta Ha pacrsopn evux 'yiﬁlﬁﬁﬁpﬁﬁin; a tm ‘nr:iama pasand-
HEX (aRrTOPOB Ha CROPOCTH (POTERAHMS HOTOXMMMGECEUX aponec-
COB. OcoCesno AeTanbio CHIO MAYYeHO BAMSHME apouMaT MYeCKuX
GIM1HOB Ha KBAHTOBNG BHROAN POTOXMMNUECKEX DEARIMR W piryo-
PeCHeHIN. JTO NOSBAIMNO GOAYWATH NOMONHNTCNHHLE CBejeHus
0 Mexanmsue DOTOXHMUYCCKMX OpeBpancHAdl ¥ BEACHHTS BO3MOZE -
HOCTW peryampopaHis QpOTeRaNmMX HPOIlECCOB ayTes gLoGapoxr
TarRoro poja coemMaeHnd.

B pesymbTare uccHe/OBaAHAS MeXaHMSMa BIRAHAE apodaTi-
4GCHUX aMuHOB (aHWIMHA, O0-peHMICH MaMNEA, TeTpaMe T AMans -
HOipeHMNM@TAHA) HA PeARILM [OTOXMMAYSCKIX dpeBpamesafl Ges-—
QHTPALCHOBEX yIIEBOAOPOLOB GNIO YCTAHOBAEHO, GTO yRasanuue
QN AeSaRTUBMPYOT BOSCYRICHHNE MOIEEyiIH YFAGBOAOPOAOE i
baspymanr ap ouexyrouHOOCpasyOEEEe HeCTORmue POTOORCHAN, B
peaynbTaTe Yero ORasHEBANT HEHrMOHpymee geficTBHe Ha pozo-
XUMUYeCRUe DearIyH .

Ha ocHoBe momyueHHNX DesyILTATOR H AUTEPaTYPEEX AakH-
HEx 00 yrasaHEQMy BOapocy /92,100,101/ HaMseTHIACE BOSUOE-
HOCTb TOpMOESHUS peariMu HOTOOKMCHeHIs M HepaNbHEX Haced
iyreu Oogdopa SpjesNTHBENX MEIMGHMTODOB, M TeW CaMmd apenox-
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PaieHn ux or o0pasoBalMs POTOXMMAYECHKHX UHDOLYSTOE ORHC-—
A eHs .

(pr WCCIefOBaHMA RIMSAHAS TETPAMETMNAMAEOM peHuLue~
Tana Ha peami@M (OTOXAMWYECKEX (peBpaueHuR GeHsaHTpAaleHO-
BHX yIi€Dojopo[os B HONOASPHHX PacTBOpPHTENAX CHIO O0Hapy-
XeHO OCpasoOBaHie NNMIHECIMDYIONMX EROMMIGRCOB Mem]y BOaCyx—
ACHHEME MQIGRYIawmi yraepoiopona ¥ amuea. C nenbo uccreno-
BaH#dA OpUPOLE YEASARHHX FOMMIGRCOB M BRACHGHMR WX DOIE B
AHMUGHPOBaHUN BHENEYRABAHENX peaxmiil HauMu OHI ASyJeH Mexa-

-----------------------------------------------

HESM U FHHETHYECHHE 3aROHOMEDHOCTH OCpPASOBAHMS IKUHHeCIH-
Pyoaiix ROMMICECOB. B pesynbTaTe yCTaHOBNEGHO, YT0 ROMMIGE-
CH (agu "reseponolspHEne SRCHUEPH") CyNeCIBYRT TOILEC AAmb
B DOSOyseHHOM COCTOSHNM, O HeM CBUJleTeIbCTBYET HEUSMeH~
HOCTH CUOERTPOB OOPAOUEHMS yYrAeBOLOPONOE Upu JoGamleHIN &
UX pacTBOpad yRasaHHOIO aumba, a TARKEe peaylbTaTH AsMepe-
HHA Quyopouerpuveckoll pasm B pasuMuBHX ydacTRax CileRTpa
payopecieHmn cMecH YrReBQAOPOJ] - aMEH. JCccueiosanmeu
TeMIepaTypPHHX SaBHCHMOCTEl KBAHTOBHX BHXOHNOB JKMNHECLEH-
QiM FOMIIeRCOB H yrAeBOAOPOMA OApejeleHH SHEepIMuA 00pasoBa-
Hif ROMMIGRCOER, BEQMWHLA ROTODHX A pPasHHX OeHSAaAHTpaneHO-
BHX yraepojoponoB (C O4HMM M TeM Xe aMUHOM) pasguyHa M Ha-
xouuecs B apepemax 5-7 “Eal/uam,

dcCnenopalse HOTOXMMMUECRON ONMCASEMOCTH SHKATOB BhH-
COROMONCRYAAPHOR APOMATHEH HODHACKOR He[TH HOSBONMAO HAaM
OLeHNTH OTHOCHTENBHYO ARTHBHOCTD YIAEBOJOPONOB DASNUUHO-
I'o CIPOGHHS W B OWIMYNE OF PacHpOCTPaHeHHOrO MHEHHS BHC-
Fasarth npejionoxeHMe (yuuTHBAS NPHPOAY QPOLYKTOB JHOTOXM-
dUYeCROr0 ORMCICHAs YINeBOLOPONOB Macka), YT0 fETOTORCHU-
HOCTH MUHEParhHHX Macel, [PUMeHSeMHX B SamuUTe pacreHmi,



B OCHOBHOM OCyCRAaBIMBAWT OPOAYRTH DOTOXMMMYECHMX OpeBpa-
NeHME HajTeHORNX M HA[TCHO-BPOMBTNUECKAX YINSBOAQPOLGB.
Upu »ToM OpejgonaraeTCs, 4YTO O0pASOBAEME yEAsAHHEX OPOLYR-
TOB OpO4CXOAMT (MyTeM CeHCUCUAABO0BAHHOI'O 8P OMATWYECHMMY
JTAeBOAOPOA&sM ORUCHCHNA HATEHOBHX M HE TeHO-2p0MaTHdYeC-
RiX yImeBOL0pOAOE. HOHEUHO, He HCRINNEHA BOSMOZHOCTDL HOBH-
WeHWA RUCHOTHOCTR Maces U 3a CHUeT UPOAYRTOB HOTOORMCHCHAH

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

dcCrejopanred BAMSHEA pasgMvHEX fodasox (15 coepuse-
Hul) Ba [OTOXMMUMECHOS ORMCHGHEEG DECOROMQICEYASHHX &pOua-
THUeCHUX yrAeBOMODPONOB HOpUACKON He[TW HAMM BHFRNCHH B)peR-
THBHN® WHPUOHTOPH yRasaHHO! peaRmuu. TAKOBHME ORASATMCH -
{eTpaveryn juai cod peRngMeTan ( ydeHbuamail CEOPOCTL [OTO-
XHMEYe CROT'0 ONNCHeHNS UCXO4HOro mpouysra ~ /8 pas)u jemmu-
~d-Hajmunamus (yseHswaomuli cxopocTs ~ {5 pas). dccregopa-
Hide YRASAHHHK NO02BOE (& Tamse o -HAPTHMIAMMES, DOHII-A-HaD-
Tanawmisa, 3 -BajrugaMEna) C TOURM SpeHAs UX BIMAHMS HA 00—
pasoBanie B MHu@DANbHHX MAECHAX [WTOTOECHYECRHX MPOLYETOB
ORHCHeHMA (BMCIOT ¥ JPYPEX EMCIOPOAOCOAEpEamAX COSNM: eHuR)
Tagse OATSepAUIE 9DPERTHBHOCTL MX H:PUCUpyOmero JeiiceBis.
ACXQnA “s ITOr0, TOTPAMETIIIMSMUEON DCHMIMETAH, (eHAA-o -
-Ba{TUtaw s @ AD.COQUMHGHAS HOMA DEROMOHIOBAHN B HaYECTHe
HErUCATOPOB DOTOXMMUYECBOrO CRMCISH:Is MMHEpaTbHHX Macel,
IpuMeHAeMHX B 3amuTe pacresiil.

Ourry, OpOBeeHHHE JHCTUTYTOM 3amUTH pacTeHuldl Muam-
Clepcrsa cenbCROM xosgilcrsa I'CCP (COrgacHO O0CTAaHORNC HMS
Qi T'CCP oz 19.X11-1964 r. sa Ik 737) B mapoxoM Macurade B

NePHEN 4 peceHHME nepuons 1964-1067 IT., OOATECpNEAE Spiex-



AJAcCCepragus COCTONT M8 anTH Iuas. llepeas raasa co-
AepEiT nuTeparyphsl 0Js0p. 30 BTOPON rIase JAHN METOR
SECaepuUMeITA M XapARTEPMCTUES UDPONYRTOB, 4CHONL20BAHERR
dpa uccheiosadlu, J Tpervedl rnase OGCAYRIANTCS MEXAHADM

| JIREBOACPOLOR. [ 9T0il %@ I'Mase PacCHOIPeH BONPOC BIMAHMNS
apoMatdYeczux cMMHOB Ha RBAHTOBLE BHIGHL payopecue supn
i FBAHTOBLE BHXOAN [OTOXMMEUECRUX UpeBpaneHHi 4ccnej o8-
HEX yrResojopanos. ‘ierpepTas Ilasa GOCBANCHE OUCyEGHUK
PeojabIaT0p WcCHeOBaMMl ANMURECUHPYREJX EKOMANCRCOD AP0~
USTAYeCH4X yraeBoOAQPOAOn C aMuEAMM. [ OOCIe4uedl, 19Tl Iia-
B@ dpupeieHH pesyNsPaTH MocueyoBaHuil Doroxammueczoif oguc-
4A€MOCTH pPasEMuHHX KI&CCOB yIMeBoiopoios Hejon ¥ BIMEERR
I0CTOpoHHMX PemecTs HA JOTOUPeEDANCHNS SIHEDAILHNYX MACET.



um Mm mmm ynuqmpqnon NoBHa-
eTCA ¢ HOPMANLHOrO UNM OCHOBHOIO, CEOMCTBeHHOIO NAHHOM
MaIeRyile ypoBHS, Ba Golee BHCORMEe BO3CGymJeHHIE YDOBHM.
Cpejjt COIbBOrO WICHA BISETPOHEO-BOSOYXISHHHX COCTOSHMI
CHGRHEX OpraHNYeCHIX MOUeXyZ OCOCYD polh MPpabT ABa HEX-
HHX BOSJyRIeHHHX COCTOsSHHE: OepBOe BOSOyxjeHHOS CuUEImeT-
HOe cCoCTOfHHMe M HMRHee TpAMIETHOS CocTOosHue. (cofasa poub
2THY COCTOAHME OpPOABEAGTCHA KAk B ALMMHEeCHSHIMHE M JochHo-
pecreHpE, TAR B B TOM, UYT0 CONLMMECTEO JOTOXUMMYECHEX
Dearipii aneHOBLX YIMeBOJOPOJOB (IPOTERaeT C ydacTHeM Mage-
Ry%, HaXonsmMxCHA MMEHNO B YEasaHHHX BO3CY&ISHHEHX COCTOS-
maax /i-4/.

(lepsiub0 BOSGysjeHHNE MOIeRyIl, HaxofAmpecs B CHHP-
NeTB080yANGHHOM COCTOfHM, TEpasT SHEePIru BOa0ysJeHMs B
pesyasTare paja USHYECKAX U IMMMWUECRMX OpPONECCOB. B 4YacT-
HOCTM, CUHINETBOS0YReHHNe MONERYIN OANIWRIMYECKMX apo-
METWIeCHRUX YraeBOLCDOLOB MOI'YyT BOSBpamaeThCs B OCHOBHOE
CocrosEme, BHISAAS NOrIONESHHYD MMl SHEPIU® B Buje juyopec-
qeHpa.
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B onpefeleHHNK yCIOBMSAX JIi apOMaTWIECHKHX COQIMEeHMi
u Fpacurenell Bapaly ¢ jwyopecnesimefl, opespamaomeiica sa
speun 10701077 cen., natmonsercs guuvensHoe UOCEeCHEuE-
Hue - pocjopecHeEmps, ROTOpas HHOrA2 MOEeT UPOUOIRAThCH
B TedeHue HECHEOZbEUX CeEyHA.

BemHgi mar » @ATepOpeTami ARTeHM{l, CBmPaHHMX C DOCHO-
pecuyespeil opramdvecEux COGJRHCHAM, Omn cienaH OZOHCHMM
/5/, upejnomommpuwiM, WTO )OCIOpeCIppyMEEe MOIEKyIH odnaja-
0T MeTaCTalHNbHHEM COCTOAHMEd CO CPABENTeNbLHO APOLOEEUTeNb-

---------------------------------------------

BOSGYXISHHOrC COCTOAHAA, CBASHBAGMAS C OUNUNEM CleRTPOM
(Or 1 ON @S o

Corgaciio ragorese /iGMOHCEOrO, HONERyla, HaxoQdBmasgcs
B BOBOYRICHEOM SNERTPOHHOM COCTOHENM T* sueczo TOI'0, 420~
0N HemocpeiCTBes HO mepefiry B OCHOBHOE COCTOSHNE C HWCOyCRa-
Hued juyopeciesi, MOZeT OCymeCTRUTHh Gesusiyvay e bHHH
aepexol B veracraduabHOE COCTOAHEEe, U8 FKOTOpPOro saTed OHAa
MeAIeRE0 Nepex04dT B OCHOBHOE COCTOfEEe C ACHyCEaHMew Ma-
GyYeH:Es pocpopecHeHIjM B 00NAcTA Oonee QIMEHEX BOAH, Yeu
ABMHE BOIH HOpMAIbHHEX (DJOC JOrUIONeHls WM piyopecHesmjiu.

A.l.Tepesus 2 1943 vouy Ope/no=Esi M o0OCHOBAN TOURY
spesus /5-9/ (@mosgEee ®Ta TOUEA SpeHUs Ouja TaRse BHCHA-
saHa Jlsikmcos u [{ewa /10,11/), cornacHo RoTOpodl MeTacra-
CunbHOEe AMCRIPOHHOS COCYTOAMEE DACCMATpMBACTCH KaKk TpUMIeT-
HOe - CupaMMEaTbHOS CoCTOmHEE || ¢ ABYMA HeCUADeHHIM:
MCETPORAMA, OTIMYSLNEECH OF CHITAeTHOro | W OCHOBHOO
‘T, coczomiusi, B HOTODHX BCe WIERTPOHN COADEHH.

ps aepexofe ¢ HUEHErO AWERTPOHHOrO YPOBHS T, =ma
BOSGysgenEsd | ypoBeHB cHapeHHOCTb WIGKTPOHOB He WeHS-
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@TCA M UX COMHE COXpaHANY aHTHIGPAINElbHOS DACHOIOEeHHe.
B ormmuune 0T 9T0r0 UpM Uepexode U3 BOSCYRIGHHOTO COCTOHHMA
B MeracrTal MIbHOS OUH WS SIERTPOHOR MCHSeT HalpaBieHle CBO-
ero CausEa Ba UpOTUBONONOELOe, T,.e. (POHCXOIMT pasMERAHuEe
OLHOW 43 Hap BANGHTHHX SACKTPOHOB.

Hanmuue y uonemys: Haxounsmefics B 4eracraduibEOM CO-
croamm [ AByX HeCAApeHHEX SIeRTPOHVS, T.2. JBYX CBOGOM~
HEX BaleHrHOCTeld, dpdiueer ell CBOHCTBA HEHACHNEHHOIO IBYX-
EQIeHTHOrO Gupamisana, BCACACTBHE UEro CUPagUFal uMOSeT _

| BeTyduTe B PEARIMD C APYroll BAICHTHOHACINEHHOH MOTEXYIOd,
dedy cnocofersyer Takke aHOMANbHO GambmOe Bpeus CymecTso-
BaHUA .

[lepexol, wOmeXyIN US TPEMIETHOPO cocrantus | B OCHOB-
we ' ¢ mcaycsansen RBSHTA, RAX (DABANO, YANOBEPOATEH
(saapemesn) , Ta®k Eark jua SFOro Ipedyescs ofpapesne Ccauka
Wierrpona. JTMM OURSCHACTCH eP0 AHOMANBHAA AIMTEIBHOCTD B
HaINwie 0oCTeCBeYeH s .

B CBABA C CymecTBymMM SalperoM Nepex0ns MONeRyI Mex-
Ay mmm c pmwuu MyAbTUMISTHOCTBI ACPexX0l MOReRYIH
¢ yposnm [ ma [ Jopuanbio He JOTZOR MpOMCXOWITS. OfHe-
R0 saupez mepexogos | — [, '[ " lenaercs MeHee CTPoO-
TiM B younobuax nedcrsus posMynaomax JaRTopoR: B OpHC yTCcT -
BN ageueRra C JONbUMM aT OMHIM HOMEPOM Wid RapasarBATHHX
banects, oGrajaomux HeCHapeHHMME ATSKTPOHAME B &p. D Yacy-
HOCTU, M5 SUEHOBEX yrICBOJOPOAOB OEPEXOJ mmﬂ-
sensrx | uomesyn sa TpUmIeTHNd ypoBeHb | OCymeCTBiH-
82CA B pesyabTaTe BSaMMOASHCTBMS HX C MONERyZaMu pacTBOpu~
TRILSH (C'SE,C[‘.&, d Ap.) C OUHOMMEHHNME MOMERyZaul (uponece
HOHUCETPAIMOHLOr0 TYyNeHMA) WIN DR BSAUMONSNCTBUM C MOZERY-



. daum micaopoga (Mponecc TymeHns RuCIOpOmoM)

Hucaopos sHeRuTENbHO 9fijeNTUBEEe, Yew BCe ApyrUe 0O-
CTOpOHHEEG I'ssH TYEMT MIYOPECUSHIID apOMATWNECRHX yrieso-
Aopopos /12-17/. Hampuwep, senwuuHa TyWeHEs HIYOpCHEHIHI
(8 aponesrex) caMpPORHX PeCTEOPOR OPU AABNEHAN RUCIODOAE
| a®s ¥ BOMyeERpaipE semecrsa ~ 1070 i ua 3,4-OeHS-
napesa - 91,7, mppesa - £7,7, xpusesa - £5,7, aHTpaneHa -
50,6 /14/.

----------------------------------------------

pryopecueBIpME XUGIOPOLON AP HEUELIeHHOM BOC CPalomIe Hill
depBORAYATLHOA AHTEBCUBIOCTA MCIE yjANeHMs SUCIOPOAA
yRaammacy Ha 10, WO BsauMOje/icreMe Mexsly BOSGyLACHEON
" cserou momemyns (A ) u womesysom 0, aBimescs {uaudeckmu
 @poueccos peausoielicras Apyx uwowery: (A* , 0.) u ue com-
POmORIAeTCs XMMmNEecRodl peammaeii.

CaIbHOE TYWGENE [IyOpeCHEeHIjM RMCIOPQLOM A.H. Tepe-

High a;umnma_: BAZUUHD y MONERYAN RECIOPOLS B @8 HOPMATH-

| HOM COCTOSHME 2  ABYX BECUSPeHHNX WIENTPOHOB, ROTOPHE
Upipane woneryle O, CBOICTBO GupajuRana, ClOCOGHOrO K pe-
aRAy OpEcoey ke, a TARSe [(APAMATHUTHEE CBOMCTBRA
/5-9/. (losromy Tymemie pIyopecneyn BOSGYXISHHON MOACKY-
dn MOKHO HpejcTaBith RAR HApymeHMe uoRenyIod 0, saupera
gepezoia HS BOaGyWieHEOPO coczommms [ B TPUNL G HOE -
MezacTadumEoe cocrosiue | o gocneAyomes jlesarTuBamped
MOIeRyIn OyTeM UeKMOTeRYIADHHK CTOIRHOBEH!H.

Boapoc © apupoie fymeB.E RUCTOPONOM Gii THATEIbHO
HccaeyoBaH A.H.Tepesmums u A.B.fapasussM u ap. /6-11,18/.
AL O0pACHeHW WI0LUPATENbHOCTH NeACTRUS RUCIOPOLA A.H.Te-
PeHnHNM G2 BHCRasaHa IUIOTesa O TOM, YTO TYMEHLE MOReD



BOSHURHYTH JUBb J BENECTB, o0Ia/AMmMX OIpeJeleHHO] Beln-
W10l SHep MM a@eRTPOHHOFO Hepexods, HAXOAEMefiCsS P ASBeCT-
HOM COOTHOWCHUN C SHepruell AMEeRTPOHHHX (EPEXOJ0B B MOTE-
EyAe mICIOpPOXA.

Eenm dpomecc TyweHus BHCIOpONOM paccHaTpHBalh KaR
epejadyy sHepruuW, TO B 9TOM clAyuae He HONRCH WBMEHHTHESH
Cyauapnll ciuH cucTeMy ABYX YacTHr (Apasuno BurHepa).
dexofs #s 9T0r0 NAMOMREHS, A.H.TepeHuH fipe jaonomur (uwro

. Tymems {ryopecienim ﬁa:ﬁn’a'da zamke Qperepaenace odpa~
leHWe ClMia C OepexoNoM B CHHPIETHOE CocromEme O mmm S
84 CHeT BOCapuaTHSl WacTW SHePTWM BOSCYSIEHHON MONGRYIEH,
AojE eprueiica Tywemu0. [pr aroM DIyopecuupyLnas SaIesyIa
OS@s LUBASTCH HE MeTACTACWIbHOM YpaBHe:

ATVIGT <0, [FI0T —=AP T[T +0F (147

lipogece Tymesms pIyopecueHd,COrACH pUBeARHHOH
CXoue,dueer ConbuyR BEPOATHOCTD, T.i. B IO CAyYae COX~-
PalgeTICa CyuuapHBll CHME ciaCTeME AByX uacTHl. [apsgy ¢ Svum
yRedaHHBE MeXaHisy TYWeHUS [IYOPeCHEHUMH RECIOPOLOM 0GHSC-
HaeT CioepuiuvsoCcTs NeficTsus FACIOpOKA. CHemp{uvuecRoe mo-
B@jeHEe mACIOpOHE OPNIMCHBAETCA He TONLKO Napaudar HITEOCTHE
dociejEero, BO Takse OF BOSMORHOCTM BOCIPUHETD YaCTH
Qe FTPOHHON ®HepIrad DOBGYyxieHus OT MOneRyls, nogpepruedcs
TyueHMo,. jocnejHee OGCTOSTEILCTBO CANbEHO OCHErvaer apoyece
ASBaETUBAIME BOBYYL4e HHX MONERYI (DY HX B3anMOjeficTsuu
C HNCIOpOLOM.

Tamiy oGpasou, HeHacHWeRHN, GUpagMEaTsESM XaparTep
MQISEYS B TPUINETBOS0YRIPELOM COCTOSHAM JONZeH CI0COGCTBO-



BaTh WX BHCOKROR XUMUYECKO AKTMBHOCTH. Hpowe TOIO, EpHIET
Hoe cocraonHuMe OUNajaey Ha HECKOALKO IOPRIEOB Gombued LIu-
TeNbHOCT B RUSHI, UeM CHHrReTrBOslysjeHnOe COCIOSHEE, UTO
SHaUMTeAbHO YB@INWMBESE BEpQATHOCTD XMMUMECROro BSaluoseil-
CoBMS C OApTHEPOM.

DoToXiIIeCHOe NpeBpancHie GeHpaHTPALRHOBHX yINeBOjj0=
POjOB B pacTBOpe ApoTesaes B AByX HanpaRleHasx: 1) (0To-
OmICueHle - ¢ OJpasdeanmeM TDPAHCAHYASDHHX DOTOQECHLOB N
2) porogmMepmsania - ¢ OGpas GBAHMEM MOIERYH C YABOSHEHHM
HOIeEM APHEM BeCOuM:

441
L 2

PeaRis HOIOXMMUYECHOrO UpUCOeSMHCHNs MONCHYLHDHOIO
BaCiIopo4a X apodaTdYecHNM coeMHeHMAM paepBre OnIa O0HA-
Py&eha [Joppeccou sa mpusepe pylpesa (rerpajemunsajragena)
/19,20/. B pesyib¥are MEOTOUSCHOHEHK WCCHCJOBAHMR APOUS-
BOANEX Hajranesa u aszpanesa /19-84/, 1,2-Censanrpanena
/85-37/, nemranesa u rexcanera /3€,59/ yeTahORIeHO, UTO
CBOACTBOM OCpasOBHBATL TPAHCAHYAEPHNE [OTOCECUIH OGANAKT
douTH BCe YIMeBOAOPUIH, Cojepiasie B ROTbLUYATOH CuCTeme
NONCEyAL aETPALEHOBYR IDyidPOBKY KONey. COrA4aCHO COEpe-
MSHHEM OpeACTaBNCHMAM, CBOACTBO BHUCYRABEHHHX YITEBONOPO-
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A0B 0CpascBHBATS (EPENMCH TPAHCAHYLADHOrO CTpOeHNs CPaBa-
HO ¢ BammMues WeSOYrIePOLHEX ATOMOB B SADPe AUEHOB. llonreep-
Zjeumer oTOMy CIYEET TOT JamT,9T0 HA HapTamME, 1 peHaHTpeH
/490/ m m axpmme /41/ me upmcoenmmmor RHCIOpQ) YEAS aHENM
0Gpas o,

YBeAMMe e UMCAA NHEeAHOKOHIeECUPOBAH HEX Rozer a aHr-
PAnenoBoy pajy BIPHBAET NOBHICHNE ARTHBHOCTH MeSOyIrIepOA-
HEX G204OP I ONHOBPEMERHO C STHM yPEUNUMBAETCH CRODOCTSH

..............
rrrrrrrrrrrrr
----------------

HO OucTpee, 4Wew amTpanes /42/. leHTaneH ORECESETCH HACTOLS-
®0 GHCZpO, 20 He pexaueHjyeTcs paforarhb C pPacTBODOM STOrO
JFESBONOPORa Ha UpawoM coameumoM cpery /38/. lemcanen ze
omcisercs eme Omcrpee, wew nenvages /39/.

ila BHmeyRasaRHOIo0 OuUeBijHO, YTO (OTOXMMHYECEAS AXTHB-
H0CTH NOTMIERINNECRUX APOMATHYECENX YIAEBOLOPOACE § MpHCOE-
MEHCHMD MONeRYISPHOTO RICIOPOUA TECHO CBESAHA C ARTHBHO-
CTHD HX YESOYTACPONHHX ATOMOB. CEEJOBATENBEO, (HOPOXMMEYEc-
Rag QRTHBHOCTDL yIAeBOAOPONOB NONEHA SABNCETH M OF HALMTAR
SaNecTuTenell Npu MeaOYrIOPOAHOM ardMe (SauemenEe MesOyrme-
POIEIX aT0MOB 3aMeCTUTENSMA DABNMYHOrO XApARTEPAa CHIbHO
BIMger Ha MX aETHBHOCTH) .

licczenys poroxmummecroe ORUCICHEE Mes 0-AUIRII e e~
HEx 1,2-0OeHBaHTpaneHa p cepoyraepofie, Ky C COTDyAHHRaM
/85,86/ orwevane, wwo = cayuae 1,2-0emsanTpanesa GHIM JImb
UpusHARE OCpasoBaHNA )OTOORCHIA, TOrja RaR MOHOWeSOBAaMe-
HenmEe 9T0ro yrmesojopona (9-uermn, 10-ueTumy m 1 0=-usompo-
ix OpoussosHme) HeCPEBHRHHO Jerde 0o0pasyoE JoTOORCHAH.
pu sawememmu gpyx MBSOYTICPONEEE ar0MOB B sipe 1,2-0eHs-
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aETpajesia ofpasgpasie POTOORGMAOB HAET C GONBNEAM BEXOIPM,
HeM s COOTDeTCTBYDNMX MOHOMES08AMENQHEEX. 1,2,5, =i~
GensaHTpalel He NOGRBEPIraeTcs JOTOXMMENEC KM ([peBpar| eHas:
Opa Gonee MIMTETHHOM OCBEMEHAM, YeM BHIGYKasAHHHE apois-
BOjHNe |,2-0eHBaHTpaneHa. B docrejHe:M ciiyuae, OO-BlAUOMY,
OpOaRIAeTCH BIMgHWE CYEpPHUYECHOIO JamTOopa.

Bpugaue pesaAuuHEX sauecruTenell Ha POTOXMIMNECRYD
ARTHBHOCTE YrACBOIOPONOBE MOXKHO IpPENCTABNTh HA OPUMEPE MESO-
SavenensEx amzpameHa. Corzacso jauemu A.C.Yepracosa u

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

@Wmum::nm:umm-
aETpageHs . |lpu yPeIMUGHEM IMEL LEaR SaMemalmero ANKNAb-
HOPO pajErara pHXO] jOTOpPeAIfE yMeHbDASTCSH, (pEYENM HaHNGO-
fiée pesras pasHua HaENEAeTCA UpM UepexOfe OF 4epDOro
coemuHeHls paja (9-deTunasnTpanesa) E creAyomeMy (O-oTmm-—
aErpayey) . /arsHefimee yBemuuese JANHE Nem: eme Ha QUME
TN yruepofa CRASHBAGTCH yEe BHAUUTENBHO MEHbEE, a B
Y=H-QPOMAN- B O-B-CYTURAHTDANEHH pearnpyor apanrivecrRa C
O/MEAROBIME BHXOJAME. KBAaHrOBHE BHXOJ [OTOORMCI@HMS DEsKRO
yBeIMUuBacTCs OpM HBEJCHHU B ME30Mo] aEeHie SHTDPANeHOBOTO
f/pa BTOPOl amRuNLHON TpymIH, HO TAR Ze, RaRk ¥ B cIyuae
lioHOMEea 0B AMCNSHHEX, BHXOJ PEaRyuN YMeHbBASTCSH ¢ yLIKHeHHEeM
nen amRunbHOrO sasecruTens. OUeBINEO, ODE Y INEHCHME SaMe-
MEHHON Ne]ouRN CoajAbTCH OUpeNeNeHHENe CTepUYECHNe NpPeNAT-
CTBEsA AUA OpOTeRaHNs peaRiuM.

liezorcurpynna oGierdaer OpucoegMHEHNE MONERYILADHOTO
FiCIopozia b eme Coubmed CTeleHd, YeM alRAbHEE SaMeCTHTE-
4. Taxm, 9 10~queToRCHaNTpANICH HA CONHOUHOM CBETy OXMCHA-
eTCH 84 HECFONLEO CeRyms /20/. DeHMNBbENE FPYNAN B auTpane-
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He /30/ m B 1,2-Gensanvpanese /37/ Taxme crocoscCTByDT
‘Doroorincnemw,

lio usesun T.H.BewSep u A.C.Yepracosa /44/, opsuu 4s
BaxHElMX PERTOPOB, BIMSKIMX HA KBAHTOBHE BHXONH [OTOXH-
MEYECRUX pearmil, SRISRCSH, 10-BMMOMY, OFHOCHTENLHAS
(FIOTHOCTD WICRTPDOHHOrO OONa®Ra y MesOyIIepojHHX AaTO0uM0B
HTPAIRHOBOrO A4pa. JueHbWEHIe €9, HPH BBQICHEM B MESO-

----------------------------------------------

GEcTINEOMY naM Be OGIHOMY NONABICHNN (POPOXMMNYSCHON peaR-
.

Hemisiae B UCSONIOBeHMA SHEeRTDOHHOJOHOPHOrO SaMeCTH—
feig, yPenUMBaNero IMEEIPOHHYD MIOTHOCTL y MesOyIIepoj-
EHE aTOuD sApa (Bampuuep, ANRUILHEX, METORCANLHLX Salue-
crueneil), CIOCOSCTRYST yBUMUGHMD KBAETODOTO BHXOAS pe-
aB@n .

DBeniesne saMecTuTeNel y BTOPOr0 MEBOYIIEpPOSHOrO ATO-
Ma SHTPALGHOBOTO Afpa BHOHBAGT yCWwieHWe djpexTa, 05yCIOB-
1GHHOrO sademeHneM TOILEO0 NLUd B OJHOM WS MES0IMIOZCHHN.
fomis oguH 48 sasecruzesed AESRTPOHHC-aRIeINOPHOro, a Apy-
POl - NERTPOHHO~ZDHODHOYQ XApaRTepa, TO CUMEpPHOS HX BIN-
fEle Ha BEXOR JoTopeamyl MOZeT Cmrb QPECTAEISHO RaR pe-
SyibTar ROHRYDOHIJN [SSaRTHBUDYOMEro BIMSHAS UepBOro u
ARTHBMDYyONero RIMSHAE BTOpPOTO.

0ABaEG AMERTPOHHOOHODHOCTD WM SMERTPOHHOARIeaTOp~
HOCTH saMecTuTeRs He ABIANTCH, NOHEUHO, HM @MHCTBeH HEMA,
Hi afComOTHIMI TApauMerpaiti, OUpEjETANIMIS! RBaHTOBull BLXOX
poroxmamecroil peany.

Bumeynasai He (JasTopH, KAk CHIO OTMEUEHD,B OCHOBHOM



i oupefensan: BHLQN PeaRIpM JOTOORNCHEHHS. (JHARO Oph OTOoM
Heuanopanioe SHaNeHse WMeeT cpeja, TOYHEE, DACTBODPHTELS,
B ROTOpOM UPONCXOUMT BTA peanmiis. KBAHTOBHG BEXOAN DeAR MM
DoTOORUCHEHIS WOrYT DESKO USMEHSTHCH P SABNCHMOCTH OF apu-
MCHEGMOTO paCTBOpETENs. OT0 HAPUAAHO HEUOHCTPHpYeTCH HaH-
BB Tesmuns 1 /27/, B ROTOpOR UPUBEUEHH OTHOCHTENHHNE
CROpOCTH ORUCICHUs pylpeHa B pasidUHHX PacCTBODNTENAX .
TaGanga 1

OrHOCATENbHNE CHODOCTH ORMCHEHAs pyGpeHa
""""""" B PasnuMELNK - pacTROQETENAX < oo

e [
| ¢S, 9
CHCE, 8
Ce He 1
Aneros 1
| Sranosut sfmp 055
7% CS, + 25% ojupa 2
0% CS, + 50¢% ajmpa 1
%Y J

baysa /2/ oruevaer, uro joroomucaemme uuer ¢ GOIBEOR
CROPOCTBN B PaCTBODUTENAX C TARCNNMN aTOMAIS (xnmopojopu,
cepoyrnepaos, donuernil esrun, CpoMieHson) U CBASHBAET 970
C yBenutieHued BEPOATHOCTH OCpASODAHMH TPHTETHHEX MOIeR Y.
B Gemsame u resmcase ¢ poTOORuCHE HIEM ROHRypUpyeT pearijs
poromuuepusaryia .

B o0meu-r0 BrMgHEE DeCTBODHTENS HE YAAeTCH CBHSATH HM
C JASNeRTPUYSCKOM HOHCTAHTON, HM C peppamuueln & HM C HOLO~
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HoHdeM NOIOCH HOIAOMEHHs BeyecTna B CoOTBeTCTBYONEM DacT-
BopHTeNe.

§3. u cpofiersa 0B

Hag OmIO OTMEWEHO, GOMMIMRIMYECRHE apoMaTNecmue
JIAGBONOPOAH C MeSOyIMepOAHMM aTOMAMM (DK DOTOORMCIHEHUN
OGpas yor TpPaHCAHYASPHEE HOTOORCHLH.

B TpaHcCaHyRApHHX DOTOONCHASX RHCIOPOJ APECOSAMHReT-

G4 K 4ea0noioBeHusM B BANE #4OCHUKA, JeEamere pHe IOCKCETH

doNesyiH, OpEYed YIoX MEeALy MesOyrIepOARIE aroMamd M
-0-0- coczapaser 1187, 2.e. BecxomsRO Goubme, WeM B mepe-
mucax (100-105%). Cregoparersso, » TpaECasyIspEEX (PoTo-
ORCHjaX MMeerCs HEROTOpOe HaupsZEeHle, O4HARD HE OUGHD Cllb-
Boe, Tax EeR TOQANOTa OUpPASQBAHNSA HOTOORCHELOB Mana /45/.

lipucoenu seaue MONERyIH RICIODOAA K MED o0 Ome HilhM
Hapymaer conpAseHHyD cucTedy anTpanesesore /45,47/ u GeHs-
aETpaneHOBOro /18/ mipa u BESHBAeT CMemeHNE CHeETpa IOPIo-
WeHIS B YILTPAUOISTOBYD OGRACTb. HYR M coTpymmumu /367,
iccrenoBaBm e SNERTPOHHHA COeRTP OOraomenus JHOTOORCHIA
9, 10~maueTui~1 ,2-GessaErpanesa, OrMeUaD?, Y20 U0 TUOY OH
ABIAeTCA ODOuERYTOURNM MeRLY GeHsoNoM M HajTartuEoM. (10 no-
IOReHND Z¢ (ONOCH DOIMONSHHNA POFOOKCHLOB OONOCHE IQROCAM
MeSQ/UrdApOap OUSBOSHEX 1,2,5,~u0e sanTpanesa. OHaR0
UHTEHCHMBHOCTh NOrAOmEHAA NocHeqHAX BABOC BHMie., B Gomee
GOSAHEX ucCHenOGBaLMax Muaer /47/ ymesam, uTO CHSREp UOTrIO-
Reis POTOORCHAOB OPONSEO/HHX SHTPAaIEHa PacHoNoxXes B 00Ha-
CIH OornomeHns OeHsona.

Hatduue TpaHCAHYNAPHOrO MOCTMEA MEXLy WeBOYrAepoHE:E
aroMam B pOTOORCHAAX dpOMSBOJHEX |,2-0cHSaHTpanesa CHIO
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(OR2saHO {yROM OyTeM RarAINTAYEeCEOro IMjpupoBaHds [oTo-
oEcuza 9,10-puesun-| ,2-0eHsasgpaneda. OGpasopaBmIiics mpU
9TOM qORYRT 9, 10-FUIrugPORCH -0, | O~HMeT NI~ , | O=Pruipo-
~1,2~0esaiTpanes pasee GHI MOAYYeH XMMUGECRBUM OyTeM Sau-
MEROM i Dpajsopu mua | ,o-GeHsaHTpaxMHOHA qpu JeicTBuN
fomuga wemmmsarams /48/. AHazOruuHNE PesylsZary GHIN OOXY-
HeHH Opd FijpdpoBasiu HOTOORCHIOB [pGM3BOAHHER aHTpaieHa
/49/.

il QOATBEPAREH0 B.AHURMTUENS U A.C.iepRaCcOBHS (OCHOBHBAACH
HA pesyabTaTH pator,dpoBeNeHHEx A.D.{apssaEmd /50/) accae-
AoBaBueN UBQpPaRpacHEX COSSTDPOB IOrAONeHLsd pOTOORCHAOS
aHTpeneHa, O-UeTujaHrpanesa, 9,10-JIseTEaETpaiesa B
0,10-muje aunanzpanesa /51/.

YapagrepHofi 0COGCH HOCTHI TPAHCAHYIADHEL (OTOORCHIOB
ABIASRCH CIOCOGHOCTH B TEPMIMCCROMY DasiOZeHlD C 06paso-

BaHNed UCXQAHOrO yIAeBOiOpOUA H CBOGOLHOIO RUCIOPQNA.

b pesynbTaTe 4AcCIelOBAHMA AECCOIMAaIfE [OTOORCIOB
NpOMSBOGHEX aETpayesa u Hajrayess /19-84/, 1,2-0eHsaiTpa-
gena /33-37/ ycramosmeno, Y0 MX TEpMIYECRas CTASMABHOCTD
@ BEXQU CBOCOAHOIO mICIOpQRA B SHaUATElbuOR Mepe 3SaBuCHT
0T CIPYRTYPH JraACBOAOPONA. HampumMep, pOTOORCHLH aHTpaneHa
# Eajrenesa pacuagapTes co pepmsoM mpu 120°, He mmmemss:
CBOCQUAOrO KUCIOPOge, TOrha Fa® O,10-gijeHMNamTpanes u
950y 11, | 2~TeTpaeHUREA JTANSH IC COLMUpyIR C BHISHSHUEM
CooneTCTBEEND 987 W 807 CBRA%aHHOIO FUCAOpPON&. Boosme
apui- § MeTORCHIPYNIH B Wes0ONOECHHSX CHOCOSCTBYIR RONH-
GeCTBeHHOMNY BHIICHND CBASAHHOIO BUCIOpONa, AlFMEbBENE Ze
FPyids He ORasHBab? HURAROrO HIMGHWS Ha yEeSaHEHN Uponecce.



acmnmmo.mmm.m

B TpancaHymApHEX [OTOORCHNAX GeHSARTDANEHOBHX yrieBONOpO-
A0B, TAR Re KaK ¥ B aHTPANEHOBHX YrICBONOPOROR RMCIODOS-

Ha Hapajdy ¢ TpaHCaHYAADHEMM (OTOOKCHJAMK OGpasyRTCH MONE-
Byln JMMepoB COOTBETCTBYLNMX YINeBOAOPONOB. JOTO/Mep
1,2-CensalTpanesa paepese G doaydes liéadeprod m Mycra-
da /52/ B mage =pyaEo pacemopuMero mopomsa, XoTOpHd, 1O
MHGHAD aBTOPOB, UPEACTAREAA CMECh JEMEDOB C CHMMET DHYHNM
H acHMMeTPRUHEM pacnonoZeHNGM MOFeRyA |,2-CeHsaETpaneHa.
5 BanhHeilmer Tel xe apropami CHAM OOAyYe HH poromimepn
o-deTun~] ,2-0CHBAHTPANSHS B 4-Me?HI~] y2~0eHaalTpaneHa
/%,54/ ¢ rouwmon miassems 185° u 230° coorsezcrmemo.
OCpasopanme forousepa 1 0-oTig-] 12-0cHBaHTpanesa OTMeYeHO
B pasore /55/.

(lpu Harpesamun juiepoR GeHSAHTDANGHOBHX JTHeBOLOPO~
AOB Oociejmue pasgaranTes C BHUGKEHNEM WONeRyl HCXOAHNX
YI'eBo0pos0s.,

licxons us mojodus crpoemMs 1,2-0cHsaHTpanesa U aHETpa-
Hesa (HamIUHe MESOYrUGPOAHHX &TOMOB), MOKHO AP e, oI ORIT b ,
UT0 (0JI0CHO MHOTOWICIeHHEM OpOUSBOJHEM aHEpanesa /56,57/
Pearpis POTOAMMEpHSAIMM CBONCTBEHHA TakEe GONLEMHCTBY apo-
USBOAHEX OeHBAHTpAIeHA,
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B sacresmee sBpeMs ODHHESTO, UTO AUMED:- 870 XHMIYEC-
me coejgu-emnd, ofpasycm@ecd OpH BsauuotefiCTBaN CUHIHET-
BO30ysI@HHHX #ONERYA C HEBOSOYEJeHHIME YONeRWIauM. bays-
HOM i TenHepoM OwIo ycraHoemeso /8/, wre B mpECyreTBUM
BUCIOpOAa CROPOCTH MAMep4paniil aHTpanesa B GeHsoge o Hu-
E2eICA B COOINETCTBUE ¢ OHMONeRYIAPHOR ROHCTAHTON TYWEeHHS

‘piyopecuesipE RUCTIODPOROI.
E pesyibrate WCCAGUOBAHNA BIEAHME O-TOIYHMEA HA EBAH-

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

lieHHe FBAHTOBOrO BHKO4a JOTOEMUepMBAIMM OpM HANMWMM OpPO-
yecca LesaBTdsaimu BOJ0yKiSH HON MONEEyIL (OCTOpOHHMM TywM-
Tejeil TaEEe IPONOPIMOHATLHO yMEHBNCHHD BHXOLA [VIyopeche-
s /58/. o7m gpnEme SBUmOPCH QPAMEM JOKS38TETBCTEON TOFO,
9T0 OGpasopaHue JMMepOB HpONCXONAT UPM YYACTUR CHEIIETBOS—
Oyspenmmx (QIyOpecCHesTREX) MQmeRy:.

pespanenue QOMMNMRIMYECEMX yIUEeBOLOPOLOB B QMMEDH
corzacuo liembepry womeT Oiib OUBACHEHO OCPEUCEBOM 00paso-
BaHAA IpOoMeRYTONHOro Gupamuraia /53/. (HEEO NOMHPEE yCTa-
HOMITH oUpasopaime GUpPaAMEANOR C HOMONBD MAPHATHHE USMCe-
PeHull He Janu NONORHTETBEEX pesynbratoB /67/. lo Teu He
uesee bopH u Wendepr /68/ cuorau uorasaTh, WO YRASEHHEM

HeTQUOM JOmyWITH LORESATENbCrBO TPYAHO WIM HEBOBMORHG BCHel-

CTRAC ¥aTO@ OpONONEATE] bHOCTH EUSHM [OTOPAJMKANOB, TAak RaK
B OGnyUaeMHX pacTBOpax akTpaleHa KOHUCHTPaus GupaguEamos
AQIEHa OuTh ONEHD 4aNOd. [lpejHososeHde 00 OCPASOBAHME Ii-
alitTpanesa 4Yepes poTopajurany B (OCAeHEe BpeMa CHOBE BXO-
ez B cuxy /69/, TeM Gomee, uTO ®Ta TeOpMa OOpACHEeT TAREE
Poroxmivec ko oUpasopaHue TpaHCAHYNAPHEX UepexRuBceil aeHo-
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BHX, GEHSGHTPALCHOBHX ¥ APYrHWX YIIeBOAOPOJOB.

lipa oCpasopanmE JMuMepOE CBASh OCYMCCTRIASTCS MemLy
MeSOyraepONHIM arToMaMll HOHOMBDOB. [IpH 8TGM HApywaercH
XspaRTepHaAs aneHad coapnEedHas cucresMa ABOMHNX CBaseil,
0 UeM CBUJGTEIbCTBYET depeJemeHEe SNeRIPOHHOPO CHeKTpa
OIZoIeHEs B OGxacTh moryomeHuns Gemsoma /59,050/.

B @pocTpaHCTBe JBe MONGKylN aHPpanesa, ofpasycupe
[MGHTPANeH, pACHQIONeHN TaBUM o0pasoM, YO BEpRUHE 9,9’
¥ 10,10 mojxojaT B APYr Apyry U CONpameNs OpOCTPasHCTBO

' BOEpYr Meso BepmME. P Ciyuae OOpaspaHMA [MMepa U MOED-

Hesopaiienes HEX MONeRyS nocIejsde pacnuIaranTcs Tagud o06-
pasos, 920 SaueCTUTENS HAXOAATCs B UAIOMEME U,10' a He
9,9 . (ipn OGpEsoRaHMN JMMEPOB HS BMESOSAUENEHEHX AHTPA~
HeHGS (C pasndvHIM SaMeCTHTeNSMH B NONOZeHma 9 u 10)
cpash ofpasyercs Pamze Mexgy 9,10' u 9,10° mosomemmm,
T.e. B OGOMX CIyYasxX AUUEDHNE WASKYAH mMens L2003 -
CTPYRTYPY, YTO OATHEpANAETCH UBMePesUsMlE JMOOIbHOIO MO~
uenza jorommuepon /61/.

YCTaHOBNGHO, YTO MOERYAH [MMCPOB MOTYT OGPEsOBH-
BarbCA He TONHRO MpH BBaduo/eficTBMd ONUHAROBHX MONCRYN,
HO TARSE U MERLY MOUeFyraml yrieeojopoia pamIMuHOro crpoe-
dua (“cuemasmse mumeps®) /42-34/. B necunegHes ciydae 2aK-
%e mpejdouaraercs, uTo musepn muenr (2an 4 copyReypy.

B pesynbTare CuCTEMATHUSCKHX WCCAQAOBaHAN B pALy
HTpaIeHOBHX YINeBOAOPOAOB OmHIO ycrasomizeso /65/, 4To
MX CiIOCO0HOCTR R peaRiid [OTOMMepMSaIjlll SaBMCHT 0T CTepH-
YeCKBX i SMERTPUNECHAX [aFIopoB, & TAREe 0f yCr ol9UBOCTH

ROHEUHHE OPOUYRTOB pearipy - HOroiMepos.



Hag OHI0 OTMEeYeHO BHIe, UCKINuUTeNbHO CudbHOS Tyuwe-
HiG RUCIOPONOM DRyOpeCLeHIpiM ap OMATUYeCRUX AIMIMKIAYEeCHuX
JraeBOAOPONIOB CRUNLTONBCIBYET O CMIbHOU nepepydarpm, UCmEH-
TEBaeuOoll BOSCysAeHHMM MONERyIauM: DM MX BaalMOmeHCTBUN €
uonesynod 0. Heseyueitoe BOCCTAHODNEHUE OSPBOHAYAIBHOR
AL TeHCUBHOCTY [NIyOpecueHIM OpM ylaledil microposa OFRatd-

XKadiMecEu M, UAHARO (pE JIMTeNbHOM OCPEeNeHdM pacTBOpOB 10—
RAMBIMYECKUX YrieBOLOPOLOB ~ aLeJOros aiTpanesa Habnuja-
eJca IMMUvYecHoe B8 aiuMoleiicTpie C BNCIOpPQAoM U o0pasoBaHmne
OpOAYET OB ORHCHGHHS ~ TPaHCAHYLAPDHHX [OTOORCHHLOB.

lexanmnsy POTOORUCI@HHS C O0p&p OBaHUed TpaHCaHYBAp-
HHX [OTOORCHZOB CHI MCCHehOBaH Ha (puMepe QpOoUsBOHHX HA)-—
sagena /54,70-73/ B anzpanesa /2,3,4-78/ j@HEHE OTHOCUTEL b~
HO MexaHUSMa peaRiil OQPUCOGLM eHs RECIOpPQUA K GeHsaHTpa-
eHOBHN YIuHeBOAOPQNAM B JuTeparype He e erci.

Hcenenys MexamMsu J(OTOORMCGIGHUA pydpena, HoGami u
liymaxep OpMINIE K BHBOLY, YT0 38BMCHMOCTH EBaHIOBOIO DHXO-
Aa JOTOORN CIeHAS OT KOHIEHTpamuy RECIOpQHA OpU MAgHX KOH-
JeHTpamuax yIiveBQIOpOoNa Hieer uHO xaparTep, e dpu Golb-
WMX ROHIeHTpanMax docneymsx /71,72/. liCXons W 9TOre, aB-
TOPH UpeONOEATH (pOTERaH e ABYX PasiuuHHX O0pOoneccoB, B
pesynbTazre ROTOpHX oOGpasyercs [OFOORCHA. [[pi BHCOREX ROH-
nenepamiax wogesyns (Ru), cuocosme mpu ssassofedcTsud
C puCHOponos jJaparb [OTOORCHIL, OGpasylEcs B pesyibralte
CTONRHOBEHIS NEPBUYEO BosGymuesson wosesyis (Au) c me-



¥
R}u +£3'  Ru +0,

Tamun oGpanou, B pesyasrraze dcciRJOBaHEA Gl HeTHRE
POTOORMCHe Hli pPYOpeHa IO HEOSXOMI0 AOIYCTHTD, WO APO-
Oecc ujer uepes olpasopanue OPOMEXYTOUHO ANTEBLOH bopun.
(AR BHECHWION B Aallblielmes, y SHTpaneHa TamEe HAGLQLAGT-
G 3amICUuOCTh KBANTOB OO BEROJE [OTOORNCIEHIA OT GO RO~
[PEIpau B pacTPOpe. (IGA0DAREIBEO, d [OTOORMCIEHEe aarpa-
IeHa - apogecc donee cuosEmil, YeM upPOCToe pucoeMEeHne
Ricnoposia § BOA0ysjgeHHON CBETQU IONeRyAc aHTpaneHa.

J peayibTa®e OUpeNENeHHs CHOPOCTH HOPOORNCEE s aHTpa-
HeHa » pesmuuHINX pacepopuTensx bayou /2/ omuesu:, wo jo-
ToomICIeHie UPOUCROMIT ¢ GombUMM BHROLOH B Tex pacs Bopu-
f@1ax, WOTOpHE TywaT pIyopecHeHINK UYTCu NePeBOLs CHEIIeT-
BOSOYLAGH HX HMONGEYA B TPHWLICTHO® COCTOs HIE. lexogs us
9T0r0, bayes apeilOACRUA, YTO HMEHHO TPUMLIETHEE MONERYRH
BCTyNALT B peamyuMp C KHCIOPOLOM, OGpas ys DoTo0RCH 1.
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OCHOBHBAACH HA DS ILTATAX HCCHCNOBAHMS MeXaHMSMA
poTOXMMENECEUX OpeBpamenuil aETpanesa u QujeHMNAHTpanesa,
Bayes u Tawsep /3/ npemtomuau mumeTMuecEyn cxewy,omicH-
Bamyo oyTH OpeBpameH:s CPeTOBOl SHEPrENM, IOrIONCHHOR
GHIPALCHOD M YrAeBOAOPOXaM. COPRACHO 9TOR CXeMe HpuHE-
ilaezcs, UTO (orogaNepH OUpasywres (DH BSaN MONSRCTBUM
CUHPICTBOS0YARHHEX MONGKYL C HEBOSOyRUCHHNEMI WMICKyIAM,
POTOORCH/AN %€ - UPH BBAUMONEHCTRMNl TPHLISTBOSG VX e HHEK
MONERyZ C RuCI0pQuoM:

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

A+ 4 — A 1
A + S — A =+ 8 o
A + g2 vy { <el
A — A + £y i 4
A+ 0, — A+ 0 W,
A + A — ;A + A unu A, i3
W ow o § A 4 8 Ky
A + 0, — AOO Kg
A0O — A -+ 0, Ke
ADO + A — A0 + A iz

SASCh A -~ uWQEeEyIa AHIPANGHOBWIO COSNEHEHEMS B
OCHOBHON COCTOAHEM, A W A  -CHAIEeTDOSCYANCHEES WO~
ASRy4H COOTBOICTBEHHO A0 COpAaCHBARAS i (OCIe COpaCHBAHMEA
U30HTOUHOH (OTHOCUTIHLHO PA3HOBECHOR) EONeGaTeXHHO PHep-
rua, A - MONeRyAa B TPUIETBOSCYRASHHOL COCTOSHUM,
ACO = GPOMEEyTOYHHN MOTBORCHE, AO: - JOTOORCHZ,
A2 - pozommsep, o - apejlenbisl BEKOL piyopecueHin
B JAHHOM DacTBOpUTAlC.
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CorpmacHo sTofi Cxeue, EDaHTOBHI BHXOI Jorogpuuepusa-
au ( ‘.Pmllmm( f, ) coospercTBesHO paBHH:
EP :d-ﬁ‘ Hafﬂ]
K, + K, [02]+Ky[A]

e A - PepoATHOCTH peaRpE ¢ KOHCTaHTOR |¢; , Aaxmef A,

’ K (A] e Kg [02] K [ﬂa]+fi-ﬂ) K3 [A]
\jot#“ ( ka*'ﬁm) <y s [o7] )[(‘1 At T, Cor] +a[A]

ORCHepUMCGHTATbENE SABNCHUOCTE ) W Jo o2 [A] ma
aATpanesa @ 9,10-gjeHmutaETpanesa yA0BAeTBOPHTENbHO
O} CHBAIPCH ODTHMN BHDAKEe HigMM.

B pesyabTaTe MCCHIOBAHNE BIMgHAS HOBIEHTpanME KHC-
nopQua Ha RBAHTOBHE BHXOAN DIyOpEeCreHIjd i KBaHTOBLE BH-
Z00H pearmyll (OTOORMCHCHES B POTOMMEepUSall U-MeTHi,
O=BPiE, O-H~-I OMANAHTPANCHOB M O-MeT NI~ 0-MeToxCHMeTHl~
aHTpaneHa OpH pasINYHEX NOHOeRTpamax UX B pacTBope
A.C.Yepsacos u T.M.BewSep B 1959 rogy /1/ upejtomans Ka-
HeTUYECKYD cxery DOTOXAMHUECREMX OpeBpameHdi gI8 HcCIeyo-
BAHHHX yFAGBOJAOPOJIOB, OTEMUHYD OT CxeMu bayeHa. Ozguume,
B HepBy0 ouepej b, saRIpYAerCH B TOM, UI0 B CxeMe bayesa
fpenoogaratoch Hamuue “"MrHOBCHHOIO™ TymeHNHs [Iyopecuel-
I, COMACHO ROTOPG! BHYYpeHiAs ROHBEDCUA C BEPXHMX
rogefaTen bHNX ypoBEE@N CHEIZeTBOS0yLJeHHOI0 COCTOSHHA Ha
TpHmieT Bl ypoBeHb POTEeRA8eT 0 yCTaHOBNIGHMS TepisiideC KO-
I'0 paBHOBECHS B CHHINeTB030ysieHHOM COCTOSHMM. (/)HarO
B padorax 5.i.Cpemmumosa /79/ unosasaHe, Uro sacegeHue
TPUIeT HOTO COCTOHHMA QPOMNCXOT 8a BCEe Bpeus XuSHA MO~
JAeKyJAH B CHHINETBOS0YEJCHHOM COCTOSH MM, DHIO (IOKasaHo
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eacme /80/, Wwwo ecM y aurpanesa u ero AURLINDOUSBOIHEX
4 HaOnnipercs PyueHNe, [DOTEFacNee 88 HPeus SHANUTANBHO
HMSHBEES MIUTENLHOCTY BOSCYAIEHHOIO COCTOSHUS, OHO HE MOBET
GrTrhb m, Tar RAR QMIUTENLHOCTE BOBGYEMSHHOPO COCT OSHMA
B OFCyPCTBAM BaROrO-INGO Tymenus ( To ), ompeseresnas EaE

--------------------------------------------

cxewe A.C.Yepracosa u T.i.Beudep /1/, a Taxse /MBuHrcToHA
/74/ nepexop B TpumIeTHOe COCTOSEME pacCATDHBAGTCH KaR
Gpouecc, ROHRypEpYIME CO BCeMM APYraME [{ONEcCa] [esaRTH—
DAl CuHEIMeTBOdCYRNCH HOT'O COCTOSHMAM .

Cornacsio cxeme, mpejiosensoll Jusuurcronou /74/, KO-
[eBTpaionsce Tymease (MyopecueHipi, he OpuBOgauee K oSpa~
S0BaHNR YCTONWBEX fOTOMIMEPOB, HPUBQIMT B IQIHON NeSaRTH-
Balj BOACYRNCHHENX MONeRyl. (RHAFO, Rar GuIO OOXazano /2,58/,
970 He sRIseTCH PABMWIGHIM. i@ ApejCTABISETCH NORa ToR®e
wwnmﬁmwmymmm{mm
peuamiiMm SRCOep MMeHTY) UeXaHBMAMA BSall OAeACTBUA CUl HPNGT-
BOSGyXJcHENE MONGSYI C HUCHODOUOM A +0; — A (bayss,
Tamgep) m A +0; ~A0O (JupEETCTON).

Tamau o0pasQu, B pesynbTave UCCTSROBAHNS POTOORUCAS-
Hifl AHTPAUCHOBHX COeMHeHWN 0LEO yCTAHOENEHO, YTC 9TO CHOE-
Bml gponece, B ROTOpOM OpeAlONaraeTCs yuacTHe PPHMISTHEX
MQIeRyaA B HeCTACRABHHK DOTOCOFCHNOB. JOCHeNENE i[peBpamanTes
B yeTroduusHil ORCHJ SN OpE CTQIRHOBEHHE C HEBOSGYECHHON
HQTe Ry oil.



---------------------------------------
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FrAABA 1

§6. MeTquaxa SEcuepuMesra

Xpouaropa Yi-2. B RavecTBe NpHEMHMES AyWNCTOffi SHEPIMM UC-
gdarbsopancs JoToaNeRTpUYeCENl yuHOEATENER TO¥-l7. CHrHAL

-------

Hull rarbsaHoMeTp M-05. YoranoBRa OpejiBapuTenblo Omra MApo-
rpajylpoBaHa OCHYHEM CHOCO0O0M [0 CHERTPAIbHOR YyDCTRMTEIb-
HOCTN M JEMHAM BORH, [[pejenrs MsMepeHuil Ha YCTAHOBKE -
385600 mm .

Bosdyxjenne OPOMSBONANN IPYnuol pryTRHX MMHNA C JpTE-
HOR BONHH ) = 865mM , HOTOpAs BHAGAANACH CBETOJMILTPOM
YiC-2 me magyuesmua xawmay CBJ-120 A. Jaumy miTamn cradmgd-
SHpOBaH HHM TOROM Yepes Jpa OOCAGNOBareNbHEO BRINNEHHHX
PeppopesoHaHCHHX CTafHmMsaTopa. TaR Rax B NONABRN SONeM
COrbEMHCTBE CIYUYAeB MCCHelyeMye pPAacTBOpPH UONHOCTHD IOTI0-
mami BosCyxjalmuii cBeT, TO OcCBeueHue ofpasua pOousBOIOCH
¢ mepegseil cropoHn mox yrmou » 30° o orHOWeHMD K Ham~
PaBRIeHNX HaGRKLeHus .

JAis oOpejencHus OTROGHTQIbHHX KBAHTOBHX BHXQUOB JiEyo-
pecreHIpii CpABHABALICH WHTEHCHBHOCTH CBEUEHHSA OpH HECRONb-
RHX vUacToTax CileRTpPa STANOHHOIO pacrBopa H HCCAeLyeMoro
o0pasija. /18 nepexona 0 OTHOCHMTEILHHX BHIOLOB K adcomor-
HEM DOIbSOBAXUCH JOpMymofl:

‘1. GETI U

SaT. jaT Gt S

B=Ba*f'



-ﬁ-

ryBlBaT-Mme.mmm
OJpasis i STAroNa COOTBETCTBEHHD.

S @ S»1 - OEOHAgb, OPPARNYMBAGMAS CUHOETDAI oGpaaya
i STaNoHa ( HOpMMPOBAHHNX [0 MAECHMYMY OTHO-
CHTQIBHO @ I .

J B J37 - OTCUETH A0 ralbBAHOMSIPY, COCLBRTCIBYONME
MHTEHCUBEOCTY CBeYeHNS O0pasua ¥ 9TAl0HA
pE O4HOL M TOl xe uacTOTE.

QB Os7 - OPAEEATH DU COOTRETCTByumel JacTome Ba
rpajure BODMEpOBALHSX CAeRTpoOR oGpasuye u
eratoHa.

A8 QupeSeleHls OTHOCHTQIbLELN RBAUTUBLN BHXOA0B jRYO-
. . PRCROHIS 0PU HWORMX . KOHueATparEsR (1071073 o nesowsn -
CillesTpo jorowerpa Cli=4 apAroTOBIANMCH DESCTBOPH olpasna B
9TanoHa C QMM BAROBHM OOraoneUsed posdysjanmEro csera

{ apon. 70-80%).

[0 nadesamie DIAREAA DPeadcOPSOMM Apy OupegeNeHAH
RBaNTOBIX DLXOAOB [MIFOPCCLRHME 418 BHCOROROHGHTPUPOBai-
HHX pacTBopoB HHTQHCHMBHOCTM HBMEDSANCH P J14HEOBOIHOBOA
Yaced cnesTpa.

JTAI0E0N QA oilpejenedus alCaTREELNX FBABTOBHK B0~
A0B puyopecueHus #CIOAS30BANCHE aHTPaNeH n U,10-JWapoman-
aipayel, SBAHTOBHS DEXOAH NOTOPHX mssecTHs /44,81,84/.

OzeocuTenbAEe FBALTODLE BMXOLN MIYOPeCHSHIM AP
ROHUeHETDALMIOBLON TYUeHHE MIN TYUCeHMN JOCTODOHHE:M golaB-
82un JapefeanmucCh CpapHeHHMed HETOHCHBROCTE [MyopecyeRihs
PacouaTpubeeMER pacTBopos (pesHO! ROHNeHErpajy WEN O4HON
ROduenTpalge, HO C pasNdYELMS ROHLGHTDAIMHW: L008808) B
AL HEOBOIHOBOA HaCTM CdesTpa jIyopecleHyMd. [([pu 920M yCI0-
BlA hadepeHnll NOANEPEMBANMCH CTPOr0 UOCTOSHHNMM. /IS Oepe-
X0j4a R abCOMOTHHY KBAHTOPHM DHXOJEM KPUBYR KOHICHTDAIMONHO-
I'o TymeHus SECTPANOIMPORALY 4O HEPECeUOHAS C OCHD OpguHAT
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(oCcHD BEXZONOB) 4 BHXOA B TOURe Oepeceuelms IPUEMSAICH sSa
afconwranll RBAHPOBHA BHXOA pryopecueBmuM. Tamoi MeTQH OpH-
MeHMM B TexX Caydasx, FOrja FOHICHPpaMOHHOE TYM:HNe WM
TymeHNe OOCTOPOHHMME Jo0aBRaMU He COMPOBORJEEeTCH 4ABMeHe-
HAGM COSRTPa [Myopecije iy «
lps Combmux ROHUEHTpaIMAX |,2-0CHSaHTPANEHa B ]0-9Pul-
~| g2~JeHBaHTpANEHA B CHENTPEe [MyopecHeHIfl (IoHABIAETCH HO-
Ban (emcusepsan) nomoca /82,83/. B HoumMx ommTax mpN Hau-
BECEe] HCOAIbS0BaHHOR ROHEETpams 2.10™> |f EBAHTORHA By
 ken (Myopecuemmam SECAMepOB COCTamgan He Gomee S-5f or
ESAHPOBOIO BHXOMA WBAYUeHAS MOHOWEPOB . [[pH BHEMCICHHN
dOCHIGLHEr? HalWiKue 9RCUMepHOd DIyopecreHIjll yuMTHBATOCH .
ilpy poCapaeHMs TeTpaMeTHI- H TETpPaSTWIIHamHogMbe-
BunMeTaHOB X GeHSQULHEM pacTpopad OcHBAHTPALEHOBMX yraes0-
AOpONoOBE dapsly C TyWeHHmEM HCXONHOM (wMoHOMEpEOX) [uyopec-
[eHIE Habanj2eTcs oGpasopaHNe BOSCyLIPHHHX KOMIDICRCOB,
CUerTp juyopecreHIMU ROTOPHX GABMHYT OTHOCHTENbHO CHeRTPA
payopecuempu yraepoiopoa B ANMEHGBONHOBYD 00RacTb. /s
MCClejOBakid SaBiCKMOCTe/l RBAHTOBHX BHXONOB 0T ROHLEHEpa-
L4l BHUCyRASAHHHX AMAHOB OdpejeRsnich O0mie KBAHTOBNE BEHXO-
AH pEyopecyesmun (MOHOMED OB+ROMIIIERCOB) M, yUATHBAA H3ME-
HEeHWA HHTEHCHMBHOCTN (QIyopeCleHLpM MOHOMepoB (B oGzactu []
MARCHMYyMa OFf EOPOTEOBONHOBOR) ¥ KOMIIERCOR (B oGzacTn mp-
pyeuoaHoro uamcuuysa) , a Takze [MIoMafb, OFpAHITIBAGUYD
OINGIbHIMN COeRTpaMl odpefelanl EBAHTOBES BHXOAH JEIyopec-
HeHIM RER MOHOMEPOB, TAE ¥ EOMIIGRCOB.
C menbio UCRIWIGHHS BIMSHES RUCIOPONA PacTBOPH (B mu-
AMBRpUYECKHX KpBezax d = 12 MM, MONMGLEHOBOE CTERIO)
ofesramipaich MyTey MHOrOEpATHOr'O SaMOPARKMBAHMA M OTRAU-



m (o jamtemms 10™° wu pr.cr.) popsamyywuEmM Eacocou,
gocie Yero OHi BanaMBagHCH.

{BaHTOBEE BHKQAH [IyOpECHEHIMH STUX DacrsopeB Oape-
ASASIACE 10 OTHOWEHMD R pacTsopad Tex mXe ROHIeHTpaimil,

; HXOR m C GOMONBD -
mmﬁnm (plc.aa}, ROTOPOE COCTOMT HB MACCHBHOIO
4e[joro cTepmus, OCOrpenaeMoro BoAORl, IEpRymMpymmed de-
pes FOmyX U3 yAbTparepuMOcTara. B CTEpPEHe CUeXaEo ornep-
CIne, Byda doMemandch o0pasinl B SanasHEEX aMuysax. TeMue-
pa®ypa oGpasua ROETPOAMpOBAlach IpaiyMpoOBaHHOl Xpouelb-
amMenesoll TepMONapoil Hpd JOMONM YYBCTBHTENBHOI'O I'albBa-
HoMerpa U-05. Yopomas TemIGMSOIAIS (BOAAHOrO ROXyXa M
BHCTyOammeidl WacT® CTEPEHA) 4 UHTOHCUBEAS IMDEYLAUHS K&~
ROCTH 48 TepMOCTaTa NOSBONANM IOANECPEMBATL SANAHHYD H0-
CTOAHHY® Temmeparypy ofpasua ¢ TouEOCTs® + 0,5°C. Ocme-
HeHMe oOpasya qpousBOgMIOCH HOK yraox ~ 30° ¢ mepeymen
CTOPOHN.

(yoporeTpe UD-39 Opn uUacTOTE MOUYAAIME BOSGYRIANEEIO
cpera )\-Sﬁmﬂ-



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

-3]-

4. CHODOCTM JOTOXMMNWECHMX GpEBpAmEHME MCCIEH yeMHx

BeuecTs oupefeNsumi B pearTope, 4sIOTOBNEH HOM WS MOIHGEE-
HeBoro crexma (puc.l). Hummss wacTs PeamTopa - WIOCEKOCTCH-
Hafg ¢ paccromnmes uesjy creHrmamu 16 uMM. Bo usezaHpe HO-
ajlalua B peaNtop UOCTOPOHHEI'O CPETA ero HouMeMalu B He-
dpoHinaesHd mis cBe®a GNOR U3 HeHOMEACTA. (JOCTOSHHAS SOH-
NeETpais KMCAOpOAa B TEUCHNe OmNTa MACPEADANACH MPO-
ycRalues depes pacrBOp BOSAyxa (apeiBapuTeNbHO OCyWOHHO-
RECIOTY § TpasymdpoBaHHOe MONeRyIspHOe cuzo Tama No T ).
M8 BCRAGIGHNS NOTEPh PaCTBOPATeNs U3 PEARIMOHEOR CpERH
88 CHel ucuapeEMs W ynoca BOSAYXOM HOCTygawmEd ras 4peiBa-
PUTGILEO HACHMANCA TeM Xe paCTBOpMTeNed. 5 TeUeHMe BCEro
OuuTa pacTBOp URTCHCMBHO JepeMeNMBANCH MenalNofi. OCBeweHEe
dpomojuns 4epes OBHO (BHpesastoe B Gmome) gauuod CBJ~120 A,
48 ASgyuSHEs ROTOPOre ¢ @OMOMBM fuabTpa VIC-3 BHiSASEE
Tpyuny pTyrEsx MMBAR N\ ©~ 365mm. Jauny navend CeaCuIasE-
POBEHENM TOROM Yepes (jeppopesoHaHCHHI CraliunssaTop, a Ho0-
CTOSHCIBO UHTEHCUBHOCTM cBeTa, IONANEAOWEI0 B PEaRTOp, KOHT-
POTHpOBAT MORCOMETDOM.

OGecxuciopaxdsaiie pacTBOPOB 4OCTUPATOCH UATETbHEM
{( 2 uaca) apoaycranues dYepes HUX asora (OUMNEHHOTrO 0T Cle-
A0B HUCIOpORA O ONycRamEAeN Uepes Barpesyw o 180-200°C
Tpyory (anuuod 1 w), SaNORHEHHYD Mefb: OCAXACHEOR Ha Ipa-
ByIaposanE0s cugasarese /65/). § Tevden:e yEasaBHOrO Bpe-
MeHd paceBop 3-4 pasa dogorpesancs 4o 75-76° 4 oxmasjgames.

Ml NpOBEPRM OORHOTO yhaloHES RUCIOPOAA Takudu CIHOCOGOM
O0ECRECIHODORCHHEA PaceBOp 9,1 0=AaMes -1 1<=0CHBaHTpanesa
Ocbemans 5 TeUeHWe 5 YacoB. YRasaHHE{ yraesouopoy B Gec-
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RACAODOAHOR cpesie POTOXMMIMECKN He JOIEeH OpeBpamaThed,
90 U OOXTBepMIOCh ONHIOM.

Jns onpejenesus EBAHTOBHX BHXONOB PaCXOfa Beupcrsa,
pearmul (OTOORMCACHHAE H [JOoTOMMEpHSalMN NAILS0BAMUCH METO~
HoM omucanmM B nareparype /5,43/.

(HTCHCHBE OCTH WATYUE HAS AAMIH OUpejelsld C HOMOLbD
ypandnoscazaTHoro ampusowerpa /83-gs/.%)

KBanTOBH BHXON [OTOXMUAYECKOr0 (PeBpareHds NAaBIeBOR

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

cseToM A = 365 mp , paBeH 0,492. C 10CTaTOW O] TOWHOCTHD
Ay BauAx ycaopafl (pearTop us MogulAcHOBOrG cCreRga, BOS-
OyideRue uepes [MabTp VIC-0) My OpUERMENA 9Ty BeAUWEBY
pasdoR 0,5.

ARTUHOMET DU OPOBQLAIM B TOM B pearPope, B HOTOPOM
dccnejgopanich @ poroxduMNecrue OpespaleHus AcCAeAyeMHR yr-
1eBOI0POR0B. [Ipy 8ToM crporo cofanjany ONAHAROBHEE yCHOHIS
OdHra .

HonyyectpO npopearupoBaBlero pemecTsa OOpejeasnocs
usMepeHUeM O0THYeCRoli MIOTHOCTH PACTBOPE B (PAMOYIOMHHEX
Epaprensx Koperax (Opa GogbuuX ROHUSHTDAIAX PacTBOPH
pesGamanich) Ha cuerzpoporcuerpe Ci-4 B ofmacmu 400-330mpm
(assecTHo, 4YT0 HNPOAYHTE PEARIUH -~ [OTOOKCHJAE 4 DOTONUMEDPH
@raouace p Gogee ROPOTROBQIHOEZCH 9WacTu caerzpa).

x) B ozjelbBHE: OUNrax B KAUECTBe STANOHA NIa odpejeneHdn
EBAHTOBOrO BHXO4A JOTOXMMUNECKOro UpespalieHds uccaexy-
eMEX JrAeBOJOpPOAOB GHI UCHOAL30BaH PacrBOp U-MeTulaHT-
pagesa [C]= 10° U B emmosou cumpre, SBARTOBHI Bu-
X0% [OTORMMUNECKOro NpeBpaneHds ROTOPOro, COTNAacHO H-
separypHEM Rasams /29/, pases 0,1.



5- _:_1-:: BHEXOIH a CX O L 0 Bey
(OTHowends WCRa DOPEArdpOBABNMX B G/IHMIY BpeMeH: ¥aIe-
EyZ K WACHY GOrMONSHHEX Sa 9TO Xe Epeus EBAHTOB cBera)

OOpeNeTsmICh U0 jopMyRe:

casnven

et

A

EPn - Ma- Eﬂc

Mk

rae Y, u Y, - ssaszosse suxogs mccuehyeuofl peamyss W
ARTHHOMETPUY €CFOTO DACTBOpA COOTBETCTHEHHEO.

"""" m,” @ M~ Wt Tpasr-Soresyl” yrucs (opola U japege~ - -
BOfl mICHOPH (MnH S-MeTURAHTpalncHR), apespa-
EeHHEE ApH DOTOXUMMYSCHON DeaKIM B QUMY
Bpeues .
My oupefelsni aRTHHOWETDNECKHM TUTPOBAHUEM A0 ¥ HOC-
Ie ocBemeHds pacTBOpa (B QiyYae (pkMelcHEs COAPTOBHX pacT-
BODPOB D-MOTUNAHTpANeHa B BavecTpe SramoBa. My«  oupesens-

A0Ch CIERTpalbio 10 BHECOMMCAHHON MeTgjuRe) .

G. 45 _OUpejeneHns &alauecipa [Bpesuced B QpofysTax
peaRm GHI (pHMeHeH cEejyomdil uMerog: B JBYyX MepHNX NoaGax
(oGpem 10 wn) sagupalu G0 5 MI HCXOAEOro (Xomocras apoda)
B Hccmenyeworo (orHcEeHHOrQ) pacTsopa, podamtand a0 1 My
fejgHofi yRCYCHON RHCHOTH ¥ 140 2 MI HacCHNEHHOrO CIUpTOBOre
paceeopa KJ, mocze wero momdm jgomomamu 20 10 WX pacTBOpu~
TeleM u Ha 2 yaca CTapand B TesHory (apensapurensHo GruIu
onpenenell BEXOAH PeaRmi CdHPesUPOBAHHEX [OTOORNCIOB
HCCISAyeMHX YIAeBOAOPOXOB ¢ KJ B BHICYRASGHHHX JCIOBUAX .
Opasanoch, 4Yr0 88 3 Yaca CrogHdsa B TedEOoTe (POTOORCHJ

i p2=0eHsaHTpanena u iQ0-9run~i ,2-0eHsaHTpaleHa x) pearupyos

Z) 9,10-gaer -1 ,2-0cusalTpanes poTouMuepos He olGpasyeT,
#u-n:rmua mnwgw w pasha wgmmn-




¢ KJ -om ¢ smomox 65 @ 705 COOTBeICETREEED. ATO OOCTAs-

Pesa oamnvecran MOTHOCTL pacTBOpa Js H3BECT HOl KOHIeHT—

pegmm (10~%9. Femsuecrso waen swiemsmerces 7, mpoaop-

[FIOHANBHRO FomiNecTny apopearuposasmmx ¢ KU jpomoomengos.

dexons ue 9IuMX JAHHNX, ONPeAGNANA NONAYCTBO MOged oGpa-

. DOBABYAroCH POEOORCHMAe. . . . . . . . . . e
{pamroBuil BHXOL OCpasOBaHis )OROOECHIOB OpeASASLA

@0 [opuyze:

me - Y
e

qu, ~ BpaETopmil BuRO) ofpasopamus jomoomrcugos, /My -
ICHO rpauMaleRyl O0CpasOBaBEErocs JOTOORCUAA. (CTANbHES

CIBA 4 FONHYECTBOM OGpapOBaBmErocs (OTOORCHAA. PasHOCTH
ASlign Ha ;pa, TaR Na® B OCDSSOBAHMN MONGKYR Jmuepa yda-
CIBymT fBe 4O0NeRYNH MCXOLHONC yrieBOLoposa:

g)= EP;"EPQ)—
® 0

501; - RBAHTOBHIl BHXOY JuMepHsari,.



10-s2un~1 ,2-0enaanTpanes u 9,10-mMeTun-1 ,2-0 eHsanzpa—~
OeH OHIM ClHTesHpOoBaHH us l.zmnmw)wn RaTHR-
opramuecsse coe dsenns /80-91/. 1,2-0essanspalel 4 Bee
aumupy OHId SaBOMCROIO aApouspojcTEa Mapmm XY unu YA. [locxe
MHOI'OEPAT HOIl HepeRpUCTaT/M3aMy # XpoMar orpajuuecrofl ouH-
CIKM Ha OBHCYU QIOMUHINS BCe BONECTBA 10 CBOMM il SUEQ=XMME~
YecEuM Q0FacarersM BROTEE COOTZCPCTROBGIN IHTEPAaTYp HrM

PacrpopuTenu - arason ¥ Tomyor (Y/A) aogpepragucek
OHUCT %@ (eperoHNvi. HeHsQl - KpMOCROMMM GCKIll Qoo ENTedb~
HO He OUMHAaNCH.

X) Cuongep CBOMM PUATEEM JOITOM BHPASUTH GONBUYD GIArc-
Aapsocrs H.TaCamsyse 82 OpopejeHle CUHTES2 YRASAHHER
yraeBgiLoponos .
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FT'T1TABA 1

§8. dcemenopanme MexaHUSMa M FUMHETHHM $O T OXMMIY @CRIX
SESEpaNeml CeHsaHIPANGHOBEX yrueBQNODPOAOE /55/

/17 BHACHeH4S MeXaHASMa JOTOXUMNYE CEUX npespanesui GeH
AHTPaneHOBHX yraeR 0pOoLOoB HeoO0XouMO SHaTh ROH[e ETpayoH~
HHE 32 BUCHMOCTH KBAHTOBHX BHXOLOB JoToxuMEIec RUX pearmui,
ConocTamie HMe 4X ¢ KOHOHTDANUOHHOH BaBICH MOCTHI KBAHTOBO-
0. BEHXOjA (QuyopecueHiyd, OXpeNeNeHHON B Tex xe yonoBlaX,

AAeT BO3MOXHOCTh BHACHHTH KUHETHJIeCRAE 8 aBHCH MOCTH OflHOBpe -~
MEHHO OpoTeRaimUX HPONECCOB. Kark Gmuo OTrMeYeHo, OoLOCHEE
AAHHBE B nuTepaType OTCyTCTBYRT. HeMEOrowicx eliHne CBeleHAR
OTHOCUTENbHO (HOTOXMMUM (pOUSBOLHEX 1,2-CeHsanTpaneHa Kaca-
OTCA B OCHOEHOM HCCHeloBaHul Op OAyRTOB, 0Opas ylOWUXCH B pe-
8yibTate ux poroxmuudecKux apempamemmRt /85-87, 52-54/.

HOHIEHTPaOHHNEe SABUCH MOCTH KBAHTOBEX BHXONOB $OTO-
XAMIIeCRAX peariMil - fOTOORMCHEHHA U doTomumMepusammmH, a
TaR%Ee KBaHTOBHX BHXOHOB pryopecueHumn HaM# uUCCIelOBANMACH
MLE Tpex yrmeBOLOpOLOB GeHsaHTpaLeHOBOro psja: 1,2-06eHs-
éitpagesa, 10-aTan-1,2-CeHsaHTpaneHa u 9,10-muuerun-1 ,2~
-0eHsaHTpaljeHa,

KBSHTOBLEE BHXOHH QTyopecueHIMn HCCye 108 aHEHX yriIeso-
AOPOJi0B B CeHSQELENX DacTBOpax B HDUC JTCTRUMU RUCHOPOJa BO®-
AVXA HEBeNUKM M UX SHaUGHHS ROmeSmOTCs B opegexax 0,1-0,18.
(Ipu yBemuue mum ROHONeBTpaipu 1,2-CGeHsaHTpanesa u 10-9THI~-
-1,2-0eH8aHTpanesEa B pesynrsbrare KOHL@HTPpaIy QHHOI'0 TymeHUs
Hadapraercs yMeEbWEEHe KBAHTOBHX BHXOQHOB (uryopecreHmu
(puc.2a,3a) . Hapany ¢ wymemueu ACXOnEOR (uyepecreHmM mpu
AOCTATOUHO BHCOKMX KOHIEHTpamy ax YRA8&HHHX yrHeBOJ|0pOJ OB
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BaGEKAeTCH (OBHBCHHNE MHTEHCABHOCTH [IyOPeCieHIMM JAMEHO-
BO/LHOBOI YaCTH cHeRTpa B pesyabTare 0GDASs OBAHMA HOMER Yy
BOSCysjeH HEX NMMepoB (9mcuMepos) /82,83/. KoHmeHTpaymol-
HOe Tywe HMe SHaviTeAbHO B OUECRUCHODORCHHHX pacTsopax
CYUeCTBeHHO yuMeHbWACTCH OpH HACHMEeHMM DaCTBOPOE BOSAYXeM
4 eme B Coabmefll CTENOHM OPH HACHICHMM RUCHODOLOM. 5 CBOD
oiepemp, TymeHue RECIOPONOM TAKEEe yMOHbMASTCH 4O MBpe
JBequieHNs ROHjeHTparMu semecTsa. 0coGeHRO cuzbEOe Tywe-

H#e pIyopecuesipME EMCIOPON0M HaSIONAGTCH B PacTBOpax c
FOHNeETPaIOHHOe TyweHHme orcyrcrByer (puc.5,8) . OTm jan-
HE® yRasHBAKT Ha T0, PO KOHNEHTPAIMOHHOS TYymWeHMe M Tyme-
HNE PIYOPECHOHIUA RECHOPOROM HALO PACCHATDABATH KK HOH-
Eypupyomie OponeccH.

B ommmEe or |,2-0eHEBaHTpAneHa W 10-9PuR-]1 ,2-0eHs-
antpanena payopecuesmas 9,10-juuerin-l ,2-0eHsaHTpaneHa
B apejenax MccrenyeuEx sompemrpamd (10~ - 3.10° W)
BOHLe HTpaIp OHHO He !m." O HAKO KBAHTOBHS BHEXOMH
QIyopecUeHIjil CUAbHO YMCHbUADTCA ApU (OBNUGHUA KOHLEHTDA-
In maciopona (puc.4).

JABICH MOCTh KBAHTOBHX BHXONOB (MyopecieHIj: OFf EOH-

e HTpAIE BewecTBA U KMCIOpPONA B pPACTBOpEe C JoCTaT OuHOod
TOUHOCTRO OMUCHBALTCH (OpMyTof [TepHa-[HIbMEpa-3aBWIOBA.
HaR BIjEo us puc.2,3,5,5,98CHEpHMEHTAILENS NaHHNS TaREe
X0pomo corjzacynrcCs C BHrexaomell Uz Hee guEeflHOf saHMCH -
#OCTb O0paTHOl BeJNYiHN KBAHTOBOPO BHXOAE (IyOpeCHeHIpM
OF FOHIPHTpagud BemecTBa W KMCIOPOJA B pacrBope.

OrcyrcrBNe ROHNEHTPAIMOHHOrO TYNEHHS [Als DAla qHMEe-
SOIEMIBAMENSH HNX B STWIOBOM CuMpTe OTMeueno B padore /92/.



Puc.l - Cxesa ycranosms jis uSyveHus CrOpoOCT el
foroxmauvec T pearmmil.
i. Peaxmmonssil cocys, 2. MewanRa, 3. Tpyosm mus
aonewm resa, 4. meuua CB/-120 A, 5. ONHO 3 Guowe,
6. ceerojuanTp, 7. GNOE M3 OEHOMIACTa,8.KOHECHCOD.
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PHC.2 - HoHyeHTpaiOHiie SAMICHMOCTH KBAHTOSHX DHXO-
A0B: a - jayopecuesipm (B), ¢ - (orondusepssamym
(QyBRTHpHEEe Bu:Hd) W [OTOORMCHSHUS (CMEIOWEAR NH-
Hug) ¥ 8 - 00pa?HOl BeMUUMHEN KBaHTOBOIO BHEXOMNA
puyopeciesngiu 1,2-6easanTpanesa (A) B CGeH3QIbHNX
mnrruwmgmxnmm:
- | = . 2 - l.ﬂﬂﬂ “. Se { -
ﬁ?,g‘?ﬂrﬂ M. 2 o ]



Y,

i 8 12 1% 20M
[A]

i 12 8 20°10°M
(A]

Puc.3 - HOHNeErPanuOBEEE 83 HICHMOCT 4 FBAUTOBHX BHKO-
A05: a ~ fmyopecnenym (B), 6 - JoromuMepnsamn
(QyBEErapHNe Xpunme) B poToorRuCHeENa ( CruromHan BDH-
Bad) ln-wmmnnmmumm
e T 1 o S U = 4

PaX Opil CREeLyOndxX KOHIeHTDPaLjdgx
Hﬁ!m: i. [?} = 0. e [02] = 1;44410.3 ﬂj
1 e
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(A]

Pic.4 - HOMUGHZPAYMORHNe 3aBICHMOCTH RBAHPODHX BHEO-
Aon: & - puyopecuesym (B) u 6 - poroomcxenas (\f))
951 0-pauez -1 , 2-Gensangpanesa (A) B CeH3OULHEK
PacrbOpax Ope CIoAYOWWX HOBYEETPaAX RICIOpQUA:

1. [0:]=0, 2. [0,]=1,44.10® i, 3. [0,)=7,2.1078.



PuC.5 ~ SGHICHNGOTH OOPATHON DENNUMHY SEAREOSOFO Bii-
xona fuyopecuenpm (/B) 1,2-OeHEsautpanesa (A) o
KOBNE HTpaI@yi MICIOPOJA B GEBBQIbHNX PacTBOpAx OpH
creayomeil RosyesTpamax bA:

1. [BA]=8+107° M, 2. [Bal=8.107° ¥, 8.[Ba)=2.107% u.



P 107 M

[0.]

Puc.5 - SammcEuocTs 00parTHOll BeMINAHN EBAHTOSOTO BH-
X042 payopecnesmmu 10-erun-i ,2-GeHsanpanena (O5A)
OT KROBLGHTPAIAM KUCIOPOAa B GEeBESMISEHK DACT BOpEX
dpu cnenyomell xoHneETparmm SB5A:

1. [884]=8.10"%, 2. [964]=5.10%u, 5. [8BA]~2.1072.
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Mexpy 1,2-CensanTpanesos u 1 0-s9Tur-] ,2-GeHsaHTpane-
Bou, C OnHOl CropoEH, U 9,10-Mesnl-] ,2~0eHsaHTDAIRHOM,
¢ Apyrofl cTOpoHEN, HalnOiaercs OoLNUUNe He TAILRO B (uyo-
PeCHeHPHEX CBOficTBax (OTMeUSHHEX DHUE), HO B B (OTOXMMuYe-
CHOM IopejeHuM. |,2-0eusanrpanes u 10-8Tai-l , -0@HIaHTPa~
el Opu (oTOXMMAYeCRMX OpeBpameHdsX Ha BOsQyXe oGpasywr
PoTojmepH B [OTOORCHLH, B GeCRECIODOLHOHN Cpeje Halmkiaes-
ci ofpasoBaiie TAILRO HAWL DOTOMMEPOB. O,10-jaMerny-] ,2-
Porcoxcuy, B GECRUCHOPOAHOHN cpelle Xe JOTOXMMIYECHKHN HE
apespamaercs.

(pn OOBHNeHAN ROHIGETpPAIpN UCCHENOBAHHEX YIMEE Giopo-
Z0PE B PacTBOpe KBAHIOBHe BHXOQIH DEARIHA (HOTOHLMS PEBAITNN
I POTOORMCACHHHA YBEUAYMBANTCA N ACAMITOTHYECKH NpUGINRA-
DICA K HeROTOpOMY OPeNeIbHOMY SHAYEHHD.

(lpn cONOCTaBNeHMI KBANTOSHY BHXOLOB peamiy joTommMe~-
pasaml ¢ RBaHTOBLME BHXOjAMM (uyopecueHmpiM, oapefeNeHHHX
B OCGCHUCHOPORSHHHX PacTBOPAX il B pacrsoOpax, HACHNEHHHX
BOsAyxXOM (puc.2,3), MORHO OTMETHTH D ONOPIMOBATLHOS USKe-
HeHue 9uX Apyx BeIN4d . [JojodHas SaBUCHMOCTD YRASHBAST
Ha T0, YT0 B O0pasoBaEME [OTOMIMEPOB CEHSAHTPAICHOBHX
yraesQuoponoB, Tark me AR B ciyvae ofpasopaHua Jauepos
aHTPaneHOB:EX OpousBOgHEX /1-8/, y4acTBYNT CHHFACTBOSCYR-
AeHHEe MaUesyAH (OTRETCTBeHHEE Sa JRYOpPeCUeHIMD), dsueHe-
HEe ROHNeRTpanyl HOTOPHX (B peayiblare TYWeHs KiCIOpOAcM)
BHBHBAET yMeRbICHUE RBAHTOBHX BHXONOB pears (HoTrouiepu-
samun.

Hnsmie sHaueHWs RBAHPOBHX BHIQUOB peaRIME [OTOORUCHE-
Hisl |,2-0cHsanuzpanesa u 10-srui-i ,2-0eHsalTpanesa Opu sHa-
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WTONbHON TYNeHH [IyOpeCHeHIMA RiIOPOHOM (EBaHTOBL BL-
Z0A QuyopecCLe N yRasaHANHX yrACBOAOPOAOR yueHbMAGTCH uUpa-
MEpHD B 3 pasa B Cpelie HACHUEHHOM BOSJYyXOM 00 CpaBHeHMD C
O0eCRUCHAODOXe HEEME DacCTBOpAMM) yRASHBALT HA 70, 4YT0 Tyuwe-
Hi@ [payopecueHiuy KECAOPOiO# B pac MaTpiBacMol cayuse
HeNbss OULACHATH OCpasopaHmeM CcTOfiRUX (OTOORCIIOB. CyMma
KBAHTOBEX BHXOAOE QIyopecyeRip 4 DHOTOORMCHeHMS (Padl.2)
BO BCeu NHTepBale UCCHeAYeMHX ROHIGHTpaIjil HHUEYRESAaHHHX

. JERCBQAOPONOB B HECROLLEQ pas MeHbNEe, YeM RBAHTOBHE BHXO-
An pryopecreHuy OJeCRUCHOPOBCHHEX PacTBOPOB Opl COOTBETr-
CTBYONMX ROHI@ETpaIMAX. JiCXO4S Hs ST0I0, MORHO CUUTARD.,
UT0 pOTOORMCHeHMe HCCReAYeMHX YIMEeBONOpojoB sABilsercs 00—
Jee CHORHEM OpOeccoM, uYed OpocToe NPHCOefiHeHHe MONeRy-
JAAPHOrO EMCIOpONAa X BoalyxjeHunoifi cperoM MomeRyle. Ouesdj-
HO, cmejyeT OpejaoRarars, YT0 Opu HOTOORMCHCHAN GesaHTpa-
[eHOBHX yraesqiopojoB, Tak Ee Rak B apu POTOORUCHEHM
aHTpaneHoBHX yraesqiopones /1,3/, peamija OporeRaeT ¢ yua-
CTHeM TPAMDICTHX MOIeRYA yraeBojopofA.

B pesynbTarc McCCHenOBaBMA McXaHASMa DOTOXMMIFICCHEX
apespameHull pyGpesa /70-73/, & TaEEe SHPPAUCHOBEX YIACHO-
noposos /1,3/ Gu10 HOEEHaH0, YTO TPUMICTHHS MICHYLH,BSauM
AeficTBys C mICIOpOOM, ofpasyws OpOMERyTOuHNi HecTolmmi
jorooRGiY, FOTOpH] CTECHANBHpYeTCHA Opi BaauMOjelcTEMmM C
HeBOsl yaleHHOR MOIeRYIOR.

Pesynbrary Haumx HCCIENOBAHMI Jar OCHOBAHME IPEI0o-
J0&NTH, YTO OfpasoBaHie CTACWIHHENX [OTOOHRCULOB CeHSaHTpa-
HEHOBHX yrAEBONOPOLOB HPOACKOUAT TARAM Ze dyTeM.
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CornacHO mmMuEecuenTHEM /08,94/ B J0ToXEMIYeCKHY

Cocronime. TpumieTrHHe MOIGKYIH O0pas y@CA Fak B qpouecce
BEyTpeHnell HOHDepCUNM, TAR i UM HOHIEHFPAAOHH0M TYHeHMM
(Hapany ¢ oCpasopanmer CTAOWIBHEX (DOTOFMMEPOB) U TyHEHN
BUCIOpORoM CHHINeTROaUyaleHHEX MONERYE.
licxons us BHUeYEasaHHOrO, OONYD CXeMy GpONeccos, apo-
- dcXopamux Ooche NOTNONeHIS IONeRySaMd CeusaHEDaieHOBHX
YINeBOJOPOMOB CBETOBOA SHEPIUM, MOALO NPELCPABUTL CASLYID~
wuM oGpasou /35/:
OTHOC P BHEE CHRODOCTH

IA — A+ L f
‘A gzl Ik t
A+ A — A 4+ A P
A+ A —= A, d
A+ 0, — A +0, 9,
A — A Ky
A+ 0, —= A00 Ka
A00 == A + 0, K3
AOO + A —= AOQ, Ky

3iech A B A - COOTBETCTREHEO CHENIST- H TDUMTET-
BOBGyRIeH Hue uomeRyls semecrn, AO0 - mpouemyrouso oSpa-
Sywompacs mecrofismii poreomcuy, AC; - crasmibumi Jovoomcmy,
A; = pozommuep.
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Corzaceo ool cxese, FBAHTOBH® BEHXOLH DIYOpecHeHImN
(B), pearupm joromuuepusammn ( ?zlumm(?q,)
BHpamapTCH caenyonys ofpasou:

B,

85 L + Kc[A] + Kq[0:] &

g2
R
EP '(i“B"EP] kzifoz] HH[A]
o ¥+ Kafol] 1+ K [A] @
rge:
f p+d Y
E’f?‘f{' Kc‘{-l—'t ) kc‘;- 7+t J

d K. K :
Kaz 7o 0 Kz TRy s Kt ks

By - OpenensHnil RBaETOBHE BHXON [IYOPECLGHIME B OFCYECTBMM
Rucnopoga [pd OUeHb HASROH HOHIEHTDAII pacTBopa (:::10‘4 -
5109w, K, = K¢ momcrasrs momnemrparmomsoro rysemms u
TyneHis [IyOpeCHEHIUA RUCHODPONOM, K (- NOHCPaHTa CRODOCTH
muuepusaman. Koy u Ky, - somcrames, xaparvepusyome oopa-
s@BaHle OpoMeRyTOUHOro JOTOOFCHNZ W3 TPHMIETHHR MONEXyR H
00pasopaHid KOHEUHOrO [OTOOHCHJ2 48 MPOMEEYTOUHOrO HECTa-
OIMIBLHOrO HOTOORCHIA.

JHAUeHAs FOHCTARr, BXOJAIMX B BHpameHUs |- oupeleNi—
JiCh Ue SRCIGPEMEHTARbHHX JAHHHX .-
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HoucranTa ROHUEATPAUOREOre ryueHua K. u gywemus puyo-
pecyesipm mucaopoxos Ko Omiu spwmcleHs Ms Brpasesma (1).

is m (1) cnegyes:

/B /8. (1+ Hq [0:]) /B Ke | (@
" Yo Ys, 4k [A]) « Y. - Hioz] (5)

COrE&acHo 9TuM BHpaEeHWAM, O0paTHas BeldUWiHa KBAHTOBO~
. pampm AOMMEOJOpa B pacTEODE pH [0.]= Const, a zamse oz

soHneszpamms Rucnopona apu [A)] = Const . Taras samcumecss
B [eiCrpufeIbHOCETH HaGampeaercH (puc.2,3,3,5) « Clenosarenb-
uo, semrmma 1/ p « K¢ [A] cormaceo sipasemo 4 Momew
Omib OoOpejeselia Rai TaHEFEHC yraa HARIOHA JpAMOR, 0FpPAKAD-
Eeil samicuwoceh 1/p OP FOHGEHTDAIMM BCNECTBA B DACTBOpE
(pac.2,3) . AuanoruuGo oupejessecs u semimna 1/pg Ko[0.]
us gucelinoll sasucmuocts 1/ O FOHUEHTPAIME KACIOPQEA B
pacTBope (COrmACHO BEDARSIID 5, PHCeS,8) .

3HeNEHlls FONCTaHT RORLEHTpaUOHHOro tywenns K, u Tyme-
mia macioposos K odpejeasamch npn pastuEEX yor OBISX OME-
7a B JOIyYGEREEe SeddWEH ycpenEaduch. ORRIOHEHUA OF cpejEeil
peINWM Ny OHIE HesHaYITenbAH.

Komcwanva cmopocrw fauepusamm K| Gima srumcnena ms

AByxX samucu 40cTell, BEHIGRANENX B8 BHpaseHns (2):

%/B =Ky - /6. [A] (@

c + 4
i/L.P, =H/Hd vt Ifffoz]‘ 0 )
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cipaBeInBOCTh BTHX BLpABCHMA NOATBepALACTCH SRCOpU-
MeHTaTbEMG! JABUISG: (PHC.7-9). Caexosazensmd, Ry . 1/,
PaBHO TAHIeHCY yria HAWIOHA ApAMOA, OXPAAANEH SASNCHNOCTH
%, on mOEGeENpais DemecTsa, 3 S I4HEAHOR SABNCHMOCTH
17, oz oGpasson RomnesTpayus peuecrsa caeAyes

1 + Kq,[ua]
= 8)
tgd Kd ,

Corgacno pnpazensp (7), oTpescr, orcexaeMuil Ha ocu
OpJMBaT OpsMORA paBeH OFHOWeHWD ROHCTAHTN ROHIEHTPAIJIOHHOIO
~sywewns K, ¥ soscramse musepasam K | . Oupejesus semswhy

OTOr0 OTHOWeH:si, ¥H CMOPIN BEUMCEATL UPeASTLHE KBARPOBHI
BEXQJ pearium joTojuuepusamn, ROTOpLA M8 1 ,2-0cHsaHTpa-
gera ¥ 10-ataa-i ,2-0cHBanTpanese B Censone pases 0,02 =
0,05 coorpexcTREHHO.

Ala Odpejeleis BeqWuMB Oormeuemis somcvams K, xa-
paRTepusyRmMX OGpasOBaiie APOMeSYTOWHOrO [OTOORCHLA WS TpM—
AIeTHHX 40HeRyd, U ofpasoBAHAN EOHEUHOrO OTOORCHGE W8 ApoO-
WeBYTOUHOTO K 41 BOCHGILIOBALMCH SABUCHMOCTSI, BHTGRAKN-
M@ Mo pupasemms (3):

if-_—%:(h { EE : ) (9

Pe Rz [02] Kys [A]

Pacuess, MpOBejCHHNe HA OCHOBE DECICPHMCHTAILHLX LAH-
HHE, dogrBepmaan (pic.10,11) guEeldHyo DABUCHMOCTD BEINWIE
J%h " -‘-@E (B cayuse 9,10-43MeTui~],2-JeREARIPALSRa)

Or oUpazHix EOHNEHZPAIMI UCCIALYeMOro BENECTBAa B PacTsope,
BLIGRaCNEro us Bupazesdus (9).

pa pacueze momczanz K, u I{ﬁ Ata 10-9zun-] ,2-Gems-
asTpaneds 4N BOCHOIL3OBANACH AMHENHON BaBUCHMOCTHD
1=b=$ (cu.puc.10), a » cayuae 9,i0-mumerua-i,2-Gemasrpa-

l": - 'Lﬁ}ﬂ (c!‘-mﬂ-l 1,-
®
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L 8 §? 16 20 «40°M
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Puc.7 - KOHNEHTDaNROHENE SaBNCHMOCTH OFHOWEHNS
RBAHT08 0ro BEKOMa porommepusamss ( Y, ) & ssan-

TOROMy POy Quyopecnesuyum (B) 1,2-CeHEBaHTpa-
gesa (1,2) ® 10-epun~i ,2-Oensangpanesa (3,4) B

OeHeQubHEX pDacTBOpax apHM CHSILYOWHX RO HijeHTpDaIj -~
X mcropoza:
1s8e [0p] = 0, 2444 [0,] = 1,4.107 i,



00 20 30 wga
Y

PUC.E - HORIEHTDAIMOHHNG SABMCHMOCTM QGPATHOA DeNNW~
HH RBAHFOBOTO PiXoja (orquaMepusamm (/Y ) Gen-
SQUbBHHE PacTBOpOB | .,2-0C@HSaHTpaneHa 0T odparHOil
BRINMMEY ROHIeRFpamm yraemoxopasa ( !/(A] )

Ipu CHEAYDIMX ROHISHTDAAX RICIODAKA:
1. [0] = 0, 2.[0.]=144010 u,



Ay,
500 |

250 |

00 200 300 40 apt
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Puc.9 - HOHNeRTPAIMOBENG 5a5HCHMOCTH OUpPATHO! Bemi-
WHE BBAHPOBOrO SHXONA joTomMMepmsama (1Y)
CeHsOIbHMX DAcTBOPOB 10-82uU8~] ,2-0eHBAHTpaneHa
Or OGpATHON BEINWIEH KOHNEHTPAIJN YIueBOLOpO-
sa (*/[A]), upm crepyosMx FOENeETPAMEX EMCHO-
poga:

[ Or] = 0' 2e [02;, - 1.44.10"3 M.

r
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Fic.10 -~ JapucuMOCTL BOANWNHE OF HOLE HAS PAasHOCTH

1%—-9 (Fe B - acoaomnnil xpaETOoRLl BHZON
mm. ‘:D ~ EBaHTOBHI DHXOJ pOTONe-
pusamui) X EBaHTOBOMY DHXOLY HOTOOKRHCIE HIs
10-9zun~i ,2-Gensanrpayesa ( ¥, ) or oSpazsol Be-
ANUEEY ero KOHUeHIpaipu B GEeHSQIHEOM pacTBOpe

[0o] = 1,44.10° u.
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Puc.11 - Samicuuoc?h BeMMNUEN OTHOWeHEI pasHO-
¢ 1 -B (rge B - aSconoganil xsaswonnll prxogs
[ryopecuenymn) B RSaETOBOMY BHXOAY [OTOORNCIE-
g (Y, ) 9,10-mumernn-i ,2-Gensammpanesa o 06~
PaTHOR BNWWHN er0 FOHUSHRDAMM B GeHSGILHOM
paczsope apu [0p] = 1,44410 u.



OF ROHUEHTpayis BemecTBa B pacTBOpe z),
(rejosaTenbhEO, OTPESKE, OTCEFAGMHE URSMIMGS HA OCH
opnasar (puc,10,11), papen semmuuEe | + Tz}ifﬁ;j' » 8 TaH-

tgd=({+ : ) ;H (10)

I{EQ[U;]
OIRyAa, SHasd SHEYCHNE 4+ﬁm » MORHO BEWICHUTSL ROH-

Tamiu oGpasou, Ha ocHOBE SECIRDUMEHTAIBHER Hg HEHE H
SHIeRalIX 48 prpamesal (1,2,3) sasucuMOCTel MHN CIOrmM
Oqpe/enuTh SHAUCHMA BCEX HKOHCTAHE, HEOGXOMAMEX Ans apope-
AGHHY pacqeTos RBAETOBHX BIKOAOB (IyOpecHeH M, peanuu
POTORAMEpEsAM U [OPOORMCHQHAS UPM PASHEY HEK BOHLeHTpay~

A% JrACBQLOpOna ¥ EUCIODOAA B PaCcTBOpe. BRAMWIHE STHX ROH-
CTal®, a Tamse ux alConKRHIe SHaYeH.s, C yueroM eCTeCTBeH-
HOT'O HpeueHN XMSHN MONeRYN B BOSGYANEHHON COCTOMHIEM (puse-

ACHE B 2a0i.0 .

lsuepenits BPOMCHN RUSHU MONERYR UCCHRAOBAHEEX yrige-
BONOPOZOB B BOSGYANSHHOM COCTOSHEM (B CeCcRUCIOpPO4HOI cpe-
Aie Gpu RomyeETpayss 5.107™°W) oupeseasucs Ba PaseEoM [y~
opouezpe Ho-39 /95/.

S&BHCHMOCT FBASHTOBHX BHXOLOR (yopecnerpiu, pearim
[oTomuuepH3aIjL U [OTOORMCHCHMS OF BOLneRTpaijil BemecTsa
@ macIopona B pacTBOpe, BHNCICHHNC HA OCHOBE HONYUeH:HK

%) Bmmﬁa B Ry; Ana 1,2-GensanTpanesa Guuu oueHeH:
TONLEO NpH ROMNEHEPALMN YIEeBOKOPONA 1,5,1072 u 2.107%,

TaE Rag aajeHde % C yieHbWeHHEeM LOHUCHTpaIEE | ,2-0eH-
SaHTpaneHa sarpynEner nQrydeHue AOCTATONHO TONHEX sHaYe-~
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SHAUSHHI! ROHCTaHT, OORASHBAIT YAOBIETBOPHTE]NbLHEOS COBHALS-
HHe C SHECOCPMMOHTATLHEM 3HAYEHNAMNM. 5T0 Jaer Opaso yT-
BepARaTH, WO paccHOTpeHHAs RUHETWYeCHas Cxema, B OCHOBHOM,
Opas 4lbHO OTpaZaeT OpoyeccH Jerpajamy CBeTOBOH SHepImM,
IOrZOUACUOR WCCRe/|CBAHHEEME YIMIe BOACPOMAM «

5 vain.l OpEUBeieHH SHaNEHUs NpejelbHHX KBAHTGBEX BHXO-
A0B peamnji [OToNMsepusaan ( ‘;F;.I 1 y2-Gedsangpanesa u
10-ogug~i ,2-0eH 3aHTpaleHa B (eHaane. (pu COMCT asleHuu
9UX BITIMME C COORBEICIBYIONiS KROHCTSHTAMY EOHIEHTDAIMOL-
HOrO Tywemus juyopecuesym K¢ migso, uT0 moctegme 8
5-7 pas Gombwe BeEuMEN Y, . CIGODATEIBHO, OpH HOALEHT~
PALaOHEOM TyWBHUE (eHsaHTPANSHOBHX JIJiC BOAOPOAOE HAPHLY
C oGpasepahNed CTalUNLHHX JEMEDOB OPOTEREST OpoUecc, B pe-
SyabTare HOTOPOro HEROTOPOS WiCHO BOSCYMUSHELR MOIGRN
pacTpadupaer 4acehb 9HEPIud U USpPEXOMMT, ONEBHJNHO, B TP~
IeTHOS COCToRHEe.

lpe cpephenud sHaueH:ull aGCONKTHHX ROHCTAHT ROHUEHIpa-
yaousoro syuemss p+d- 4. u wywenms payopecnemmm mmezo-
pognos - H"/‘ra (mpusejen sux B sabaune 5 au8 1 ,2-CeHsaHTpa-
Hesa, |0-97ua-~l ,2-0eHBamrpanesa u 9,10-guuer wr-~1 ,2-0eHs-
afrpayesa) CO 2HAYeH. .MMM 9TAX 2@ ROHCTGHT s COOTBEECT-
BYOWAX asXpaieHOBHX yraesqsopoges /1/ X/ ofpauaeTr Ba ceGa
Blida @ 10, WO HOHCTAHFA  MMEeT UOWH OJUHANOBOS BHaue-
e A% BCOX PacCMaTpUBGCMEX COSMMEeHME, a HOECTamRa p +d
| y2~0e¢usanzpayena ¥ 10-ezan~] ,2-0eEsampanesa ApRORMSATEIb—
HO Ha GOPAAOE MOHBUS, YeM y COOTBErCTBYOIMX (POUSBOAHHX
aETpaneHa.

X) [OHCTAHTH ONPELSAeHH B 9PWIO0B0M COMUDTCs
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lepsoe MOEHO OGBACHUTH TeM, UTO BePOSTHOCTL TYWEHAS
fuyopecueniy dpH CPOMKEORehE BOBOYRIEHEON MOIGRYIE C 150~
feryIoli macIOpQua CEMSEA K QUUHMNE. B 9T0M CIyYae ORHOCH-
TaNbHAS CROpOCTD TymeHMs OuUpEeASNSCTCS TONLKO DPENGHOM Kig-
Bl BOSCyWISHEOIO COCTORHNA W CHOPOCTHE WA jDysuu, KoPopas
J PACCUETPUMBESMER COeMHEHNI He JOIRHA CUTLHO PASAUYATHCEH.
Toraa Mesbilee 00 CpPABHEENO C BETHNMHON ROHCTAHTH q ssave-
HUE FOHCTGHYH p+d ¥ GHRpAUesa M SLUTGNPDPANSHA § ONe MeHb-

---------------------------

Ofi0N CTORRHODGHNN BO3CYRICHEIA MOICKYAH JKMAHODOPE ¢ He-
BOB0 YA JEHHOR CYNeCTBeHHO OTIUYAeTCH OF GIMEANH, @ YT0 OHa
CUNbLEO SaBICHT OF CBOMCTE MOXEBYH.

{lopasiTen bii0 YagOe 3HAYCHAC AMIYNYSHO QLA BOECTAHTH
Ezl' iaparTepusywmedl OTHOWCHZE FOHCTAHTH Hpouecca ofpaso-
BaHls (pOMeRYTOIHONO [OTOORCHAA DM BBaUMONeHCTBUM RACHO-
POja C TpumIeTHNME MOIeRyZaMi B ROHCTAEEe QpOLECCA AESER-
TUpaun OOCHeXHAX MRS 1,2-CeHsaHTpaneHa U 10-9Tui-i ,J-GeHa-
aEzpayesa. Goam y anTpanesoBsx coemuuesus /1/, a Tamse y
95 10-mumerun~1 ,2-0eHsaHTpanesa 9ra BelNIHE BHPASRQTCH TH-
CAYAMN B gecaTsamy THCAY, T0 y 1,2-GeHnaNTpageHa u ] O-eTwm-
-1,2-0cHaanTpanesa OHa papHa HO 13 m 77. Tam
RaR ger ocuopamull cuarars, wro K, y 1,2-Cemsamrpanesa u
10-e2m1~1 ,2-0CHBAHTPANE HA BO MHOI'O pas Jarbme, 9eM y aET~
PANGHOBHX COQudHeHWIl, TO Wan0e sHAveHAE Rm Ans yrasaH-

HEX yraeBojopolioB, 0O-BUNMHMOMY, NOLSHO OHTh CRESEHO CO
SHETCIHHO MCHbEE BEpOHTHOCTED OSPASOBAHMA [POMERYTOUHO-

To omica AQD Opi CIONRHOBCHUN TPHTIETHON MONGRYIH C RUCHO-
pogou.
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lis pesynbreToR ACCHelOBAHME cueiyer, YT0 (HOTOXAMHUEC-
Bad anTHBHOCTS B pPANY UCCHeAOBaHEHX YrAeBQNOPOJOB yBemddu-
BaeTcs ups mepexone or 1,2-OcHsalTpanesa R 10-9Pug-| ,2-
~JeHBanTpaneny U janee & 9,10-mpiueruwi-] ,2-CeHsaHTpaneny,
T.@, pacTes ¢ BEQUEH/ENM ANFAALHHX PPy B MeSONOTOXeHNS
UeHBAHTPAICHOBOI0 §/pa. OTU PeSyIbTarH COPIACYRTeH C SaE0-
HOMEPHOCTSMM yCTaHOBNCHHHX Jif MESOANBMIIpOUSBOJHEX aHTpa-
geses /1/.

5 pesyabTaTe HCCIEAOBAHNS MEXAHUSMA [OTOXHMINIECEUX
apespameHill GeEsanTpaneHOPHX YriesBo0pojOB OMIO OOEasang
/55/, U0 B peampax, NPUBOAMMX K OGPASOBSHMN EOHEUHEX
OpORYRTOB - JOTOMMUEPOB i (OTOORCUAOS, yIacTBYRT HOREEYHRH,
Haxogsumecs Ha CUHHEINET- WIX TPAMISTBOSCYLIGHHHX YpOBHIX.

Beese Hie MHOIMX OOCTOPOHHUX BemecTE (HE IOMIomMARmHII
BOSGyAjalil CBE?) B PaCTBOPH APOMATHUECENX YIMEBOA0pGHROB
BEHBHBAGT TymecHEe QuyopecreHimH. { NoRo0HEM TYuRTENsM OTHO-
CATCS paamuENe aHNOHN M BarHoHs /98,99/, pacTsopuTen: ¢
rSEenmal aromaws /2/, peHONH © AMMWEH DasNMYHONO CTpOCHHA
/38,92,100,101/.

Hautonee cumbH:MM TymaTelsMi hIyopecneHjH fBIADSCS
apoMaTiuecRie coe/uHeHmN, cojepRamjie TpYIIH ﬂH.Nﬂz, a
AMBHHO - JeHOIH 1 aMuHE. JRAGsaHHEHE DemecTsa OpUHAIeRAT
E TA0y Zers0 OFUCASOMEXCA COeiHeHM) - BOCCTaHOBUTERE,
970 00CTOAISNLCTBO HABENO YUSHHX HA MHEHCAL, YT0 TYmeHHE
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