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BBEAEBHAE

PuSHRO-XMMHYECKHNS CROUCTBE KAK HCKYCCTBOHHHX,PaK i IPHPOR~
HHX ZAByoR#cell uapras;a NONHOCTED €NE HE BHACHGHH. JT0 BUBBAHO
TOM,IP0 AByOXNCH MGPIGHNA MOXET CyNeCYROBATH B HECKONBEEX BHASX
CO MHOROCTBOM HEPEXOAHHX (OPM.TPYAHO TOAASHWIXCHE ONDPEJE JeHUD.
Kpowe rOro,60abuuuceB0 BEAOB AByORUCE! MAPranna WNEMY HECTEXHO-
HOYDUYECKEH COCTaB ¢ MIOX0 SEPHCTALANBOBAHLYE CTPYRTyPY. Bce
970 3aTPyANAET HSYUCHUE CTPYKTYPH N RACHTH(ARALND PasSAUYHEX WO~
mnMnO,, £2e15/. AByoRACH MAPraHUA HAXOZNT CANOE DaSANY~
O NpHMeHeHNEe B HAYK® N TOXHARS ,B COIBMNHCTNE CHYYAeH ¢€ HO-
DOAL3YDT B EAYECTBE SETHBHOIO HONORATEABHOIO BAEKTPOAS MAPI'al-
UEeBO-IMEKOBLUX SmeMeHTOB U Carapell. UcofensocTd CTpOeHAN KPHC—
TSJAZAYECKO) peweTRE § (U3XKO-XMMEVOCKNO CBO(ICTBA NIDap? CymeCT-
BOHHYD PONB AAR XAPAKTEPUCTHKN KAUeCTBa ABYORWCH NAprasua Kax
GKTHBHONO BOWECTBA WOTONHUEOB TORA. B cBH3M C oTuM paspadorra
TOUHHX ¥ OTHOCHTCABHO NPOCTHX HMEPOZOB MACHTHJAKANHI DPAsAMIHEX
MoRAQUKa 1A i MHO;, 2 OPOAYKTOB €6 BOCCTAHOBAGHENA HpUOUDETET
Bamioe 3navyenue. Aus RIyweHHS CYPYRTYDH ¥ MACHTNJAKAUME DaduUy=
REX wORuGuEanmi MI’\D; »8 TAKEC HUBMEX OKHCHOB P GONBEUHCYBE
pados HCHONB30BAHE PEHTIOHOCTPYRTYPHEI B TepMEyeckRill uevogu
anamnsd [lolL2.16-2,18,2,19,2,20/, Ho 3 mocmeanee npeus B AuTe—
parype BC6 YaHE NORBAMDTCH SKCHOPUME:FANBHHE JAHHNE N0 (W3UKO~
mthOa. sCOCpaniue Gmaroaaps COveTanuy pas—
ZNURHX MOPOROB HCCAeAOBauU [2,15,2.21/,

leas Bacrosnmell padoPH — WQHCEGHAG BOBMOSHOCTH BCHONBIOBA-
Eif ONTHYECKHX § 3MEKTPOu3MVOCKEX CBOICTB ANd NoAyvesus 00Nee
TOWiol wnjopuanmy ,00ieryapnell B COBOKYIHOCTH € ADyraMH (MSUKO-
XHNAYSCKAMS CBOLCTBAME MAGHTH(ERANMD OKNCIOB MAPAHLA.



Hpn oToun CYOSMANCD CHEAYIMEC ROAKPEPHHO SONAWS NCCHSROBANNG
OIITHYSCHNX (ApANe?POs KRYORNCO( TARES [NSMEX OHAC-
70B 4 BOBMOEIHX HPOAYRPOR BOCCTAHOBRSHNR $ OpuMesienme a5~
MNCOUSTPAN GPU (B30BON ANAINSE NPOAYETOD PASPALA SIGHEHTOB
lli-cHCToMg ONpeAclenme IPNIORIIOCTH ONTAYSCHEX H SNGKTPOHaH-
SOCHNX NApaleTPOR A4A BMCHPECCHO!] OneHER RAYECTDA 3WEKTPOM-
THYOCKOH ABYORWCE HMAPPaiNA ACHMIBAYeUs! D aNewsHPH0! NPOosm=

2011500,
B pesympPa®e KOMILICHCHOPO HSYYGHRH (MBHEO~XMMEYOCKIX
CBOCES MnOz, JOTQ:0BAE!04920 60NOE yROGHON uePoimEofl,R0850-

Eg0neil GHCTPO AEArHOCPAPOBATH 66 CYPYETYPHHEE LORB{MIAITIN oIB-
anercs =MeToR ONPHVUCCHO! SANNICONCTINN. JANNNCOMETPHGOCHMIl Mo-
POR,0CH0BA rE{l A HBYUGHRE WSMOHE NS NONAPUSAJE CBe®a HpE ero
B3auuoRGlicTsIN C NOBOPXHOCTHD THOPAOND TENA,IPOSEAA BICORYD
QYBCTRITEABHOCTD e PONBND K DASHMWHEYN UOARJMEAINA ORBCIOB
HAPraniA.u0 B B ofpasnan oxnoll ¥ 2ol 36 wopmduMEawu. dpm oGae-
PymenEu HOBNX (G8400pS3yNiixCs B HPOLSCCS NIEK?POXBUENOCROI0
m}‘-MnO;_ +DR02 HOROJ AAN BOSUORHOCTS SajHE-
CHPOBATH NOABINSHNE UG TOABEO (E30BOI0 HESWETO OHNCHA.H0 B (as
nepeseoro COCTABA HA UEPHOll CTGEN BOCCTANOBASHNS. B HCNOME~
30BAHAE LUMNCOMCTPHYCCROTC HMC20MA SARMOUSHH GONBERE BOSHOE-
IOCEH KAE Add BACHPHJMEAINA ORNCHOB UAPIANIB.TaR § Aud Bay-
weuns NpPONSCCOB,APOTEHADIX B NCTOYHNEAX TORA UOPTaHNeBO~Hli=
mwhwmthOz _
ACHONB30BAHE WETOMH 4006CHOWIEENIIe GOIBRYD TOWIOCTD WBMGPOHMil,
JCPaloRNeHOL,YR0 HA SHOKTPOBIARECHEBS cBofcesa MT\OL Hory®
BIATH RAE uOMB(MEAMA 00PasUOB.PAR B yCNODEH BX CHHTG3G.CTe=
moiB WCPOTUHXAPaKTeD NPHNOCOH B APYrEe (BETOPH.

E HaceoANee BPOUS XNMYOCKAS NCTOTIEKY TORQ ¢ BONOAB30BA~
HEGN AByOEECH LOPranI@ B EAYGCTBC SEWIBNOND MATODHEANA ABAROT-



CR Ccammw# pacmpocrpenenmim, So ypeGosanusm smemenysoll npossin-
JCHMOCTY ABYyGEWCE MEPTAHNA N0 (NSMEO-XTMIUSCHKUN NOESSATSRAN
AONEEHA COOTRETCIBORATH ONpeAsNenHIM yomosmsy, Acemegonanue
mmmtg‘-M*’IOﬁ, ) s00nazanmel mCOROM
2IORTPOXVMIUOCKO! ANTUBHOCTED,H TPOAYETOR €9 BOCCYAROWIOUNS
TECOKORYBCTRATCN BIUMA MOTOXANY SHBANBA FBINGTCH AKTyAHHOR



I, OB30P JRTEPATYPH
CTPYKTYPA # OUBAKO-XiMNYECKHEE CBOMCTBA ABYOKHCE! MAPTAHUA

l.l.Rsaconjuxanus Aayouuwcell saprauxa

lsyoksch ¥GPPraHu2 HEBECTHEAE B BuAP HECHONEIHX EDHCTARIIYSO-
EXX pasHoBAAZOCEEi,PasANvADNIXCH CTPOSHIeN KPHCTAMNSYECKOR pe—
WeTKH,PE3NE PAMK KPUCTALNOB,6I0 jopuoil. lourn Boe BuAs ZByoRMN-
cell sapranya EMenT HOCTOXHOMeTpASCKill COCTAB ¥ HNOXO CKpHC—
TOAANSOBANE yB CTPYRTYPY. BOIBENECTEO ABTOPOB [L.1BL .22/ cw~
TAOT,UTO AByOKHCH uSprauia EPECTANIASyRICH B CTPYRTyPe Tuma py-
!II(TiO:.LIIMMWMnmm
poasoro oxrasapa. CrpyErypa AByORWCel Mapranya woxer Cuth omu-
cana NepeylopsAONCHUSN ORTAIAPOB [Mnog, oMMEDNEX OGzes pes-
po B opesypnux npasoanuefinue nemousd. HamGomee nomnas ¥ yAoG-
Bag RaacCHdaRAmMs pasEopazsocrell Asymeuceld saprasna ase lag-
vonuM ¥ Cnousepou 3 1961 rony / 2.16-2.18/. Ho srofl zaacouju-
BAagus pasAuvan? (3 HOpHASe yMeHBUOHNS RPUCYOIAMNYHOCTH) CRGAye-
mmmmﬁ.&,”] 08-0805-
nmmm-manOzm»-
opHX MEeR? B 7O xAu mucll CTeNOHN CEPACTAIINSOBARAYR CTPYHE~
TYPY. AByoRucs mapranna O0S6AMHGRH 3 IPYNiki.APejCTaBIADEIC
ofzace: CyNeCTBOBANME ONPeJiEdc HHEX uoRu{umausll ¢ pasmnwHOM
CTSUBHBN KpucTalgipansE,. AAn MHOMEX IPymIl 0GHacTH CymoCrBOBaG~
————————— I | vy .S O} 970 oTuoBeHEe
mmul&p%m(j‘MnOz)
or 1,96 zo 1,98.,a8a ovaeassux rpymn - or 1,7 a0 2,0,
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Is2. Cepysvypaue OCOCEHROCTM DASAWUHMX Mo jumammil
EBydisca saprauna

Anyoxsca wapraNLA UBACCHEENADPYOICH UA OCHOBO ipEPONMX MGl
76 pE0R? (ﬁ-MnOa, }m&g"—-MnO’u ) slipeZ~
craenmupx nOz 663 ADYyPIX 2BNIHTOBeE KPUATONOEGHS C THUNG=
s0f Hopmysod K,,MnSO,c /1l /s Camronus upupomion ﬂ—MnO:,
m-h,ﬁ’.g-hﬁ‘.tm
mi seo 4,55,0 /1.3/, lan oGpasuos cauaseravecncd Jo- nozs
AETOPATYPe UPNIOZATCH SEAROPIVENE NApSMCTDH pouesEE /2,16-2,.18/,
ﬁ“MnOg, NPeACTESAGET 5aR00RGE CHPUCTSIIMIOBMNEFE NOARJARAIED
MnOza Eee? CooTABJAMNaRAl X CTOXHONCIPUNCGHONY. O KEGO-
cafmmanar Pavrosd n Mmeuseps L.174 3 Ipyune ﬁ“MnOg,n-
By < 1 R ——
p— [

Pawcpeanny suagetCs pouGHucCHON (OPMOA AByOKECH sapieaBna
/14f. Cormacue zRacCAgRNANuN,HPUBCE 0l B PalOTe /2.i5] 400~
AazpeT OTpYRTYypO? TARA ANACHOpPS. COoCTOUT U8 WCPCAYLUNESH ABOH-
umm[MnO;,] .HanOa, (BCyruT) apeaAcTaBane?
CTPYRTYDHHC CPACT2ANA QNDONCIATOBME § PANCASAANTCENX HRIjEN.

Conggragcoran )‘-MHOL MORCT HMETH HBE IekCAroHAIBEYD
Foo23f eex n Tovparomamsnyn 2,1/ % JOSCURCCRYD /j2.2442425/
pomevHH, O0Me9a0TOn,YTO COCTAR g’— nOa,u 8¢ COUTEETCTAYCT
H3eaIbE0l jopuyse. (ruoseme O:Mnmmzumm-
wnmmm# Mn”. UZpasaTenbisii 3QPHEE,BEI~
“wmnﬂu@Mh SHOUWNEHCHDYOTCA HORGNE BOZODOMA
mm-OH B RBOWICHCHDYO®RMES JXOHBICHNC OGNEIO HO=-
JORETOABAOTO 3APAZA CTPYRTyDH. UPHNOHEHES 07 CPEXMONMETPES
OCyCROBACHH He AS(ORTAMS CTRFRTYPH,DOHGICTEAC BOACCTATEA KNG~
20pOTA.S eRswses B CTpyERyPe 3om: 3 mame rpyas UH . Eowape-
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@B § 3acaBCEuM /2.2/ HA OCHOBAHAHN PEHErS:OCTPYRTYPHOrO asa~
ZmMsa CHIPETUYECHKEX NPENapaTon NpUURLAe?CS CyNecTBOBRHNE NPOAyR-
m"_g“—MnO,, " PONAGCTBOUNHKGI0 MEGHAL ABPOPOS.PEMCHBI=
AuTY OOHyauopHol Mnon,.l‘mll‘m /f2.16/ onunce-
mmmyiMnOzomwm-
HBSATYIH JAMODIMX XAPAKTEDIE TEPUOrPAMElE. Ha TepuorpaitEax BCEX
passomsgroeven )= in(), ajex? yaameima DO ylepe-
X0Z X:-MHO:, ﬁ"Mn %, o TEPOMOBETORHA B)(ERT43()EET 0O
mmlwwm.fﬂfnol
B NpEpORe BeTpevacved peano. HO amm nomywe:md CuU:ferTEWOCHDO]
,MnO,J B JETeparype NpPeANArGeTCs M0N0 PASHEWNX WeTOROB.
bmmmMnDmem-
HHY OKNCHE!HEW N FOPAWEX KNCHX CYIhATILK PACYROPOB uaprai-
ma (S/M) 4ABNAeTcs NOIMEPICTAMINNOCKNN DENMECT30M ¢ GECUOPRACY-
HOfl opuesrTapefl WMIRPORPHCTAMNOB, O/l ocamze;Has B TEX H€ yC@AO-
BAAX #2 KHCK X PACTHOPOB XAOPHAQHERPA®E WAN Nepruopasa uap-
PaHTBJPOSRANeT? ACHO BNpaEeH:IyD BOJSOKHECTYD CYPYETYPY. Och on-
ASABiEX BOJNCEOH NApAleIbHA HANPABNG RN POCTA KPUCRALIOB.Bce
mmMnO&-—u Y ~PasuosansocTsy MHOLJ
BSAeECHTHOI MPOMUING::'OCTH B HAYOCTHE AKTHBRONY UaTepHala B 00—
HOBHOM BCHONBAyeTCH Yl nanyvacuas BB CYARJATHUX PaCTROpOS
saprainfe Silignonywacuan 5 OGHWIMX POX!ONOIHNECKIX YCHOMAX,AD-
ZNCTCH THOPNON,IPOTON,C NIOTHOCTSD 3,940 Poow™>/2,27/.lan
OPOMNINC HHO RPETOROndeHHON 3l HecuoTPR HA HESKYD CPENeHD KpAc-
TALMSANE,B0SMOENE HEROPOPAR OPHENTANAN KPECTARNOB.B 1966 r,
asropu /2.28/ommcama S/l ,apuroronne: YD SHONIHY CRECACHNE U
TOPAYEX PacesOpOs XNOPUAR UAPIaliild.CORCPEAAX COMNHYD MICHOTY.
m’MnOg, SIOAYURCHAA TAENE O0PASON,ANEeT [PCBOCKOA-
HYD OPHELTAIND,BHCOKYD CPONOUD EPUCTANINSANER § HroIbYSTLS OCT-
P EpUCTALE (BNeO? UOHOEpACTANIUYeCRR{ Xapaxrep).lo wmennd
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/2 426/ a0COADTHO HOCKPACTENANSOBAHHAH ABYORNCH MOPraHys SBERET-
CA peAxEM WCKAOYCHEeM. [dpopesesiui@ WM BKCHOPIMOHTH MNOKASARN,YYO
nmmHmsog IMnSOq HOTY? NOAYNETECH RAX CKpac-
TOAANS0BAHHNE 4PAK ¥ HOCHKPHOTAIMMS0BAHEE OGPA3IH,BOSMOKHO HOAY~
m-mMn&ammsm
KOCTAX,HAPANSONbHNX HANDABICHUD DOCTE K[MCTaNNOB.
mmmd.ﬂhu
w286 &y 09,94 4 /LA/. flo Kouapameny u Bucegen 2.2.2.29/,
mmmmoanOa, »AB0CT PYRT ypHHC
Epull?0ueany ,00Na%eNT TETPAronandbiol CYPyETypol, a= 94,8~9
ﬂ&ﬁi,ﬁihmmmm
mm:mMMﬂOz-’ﬂmﬂmt
uemeﬁml‘MhOm He MOTY? paccMaspuBarhes
mmmmMnoilw.lmmm
cooduesus o eynecesosamsn J-)[1(), wax es mocropommx sazuo-
HOB,TAX ¥ copepxauux xammii u savpull /2,182,207, llo sccaszosa~
nunn Pope /i.1/ JcMnO;L He HORAMOPYBAS MOAW(EEENAR MﬂOa, »2
nmmmmmb'ln&v ¢ HuBmmMM 6TO
ORRCIMM ¥ C OKECAEME NOCTOPOHHEX MOTGANOB. C XMMINOOROH TOU~
R spends OHA u0meT (uY) PECCMQTDUBACMA KR OpOASBOJHAS Map—
FOEN0BaTHCT Ol RHC.I0TH MHO;'HQ,O ~HCPHAEraHNY @ REK UPOHSBOZA-
mumwmmnMnO,,'Hg,O ~lozunep-
uauraiyt. UOAUNEPUANPANNYH WOPYY OuRh CMITO3BPOBAAN OpPW BOC~-
CYLHOBIGHAY DPACYBOPOR §;PHOKTAHATE KOMUS DESINVHENY BOOCTANO=~
BHTCHAME. laK ®ax ofpasonanye EDGOTOMOZSHA NPONCIORAT TAKEC
# 0pi UpOCTOM BAAHMOAGHCYBMY IUADATUPOBAHICH IBYORHCH uApPraH=-
UA C EaANeBuMi CORAME,TO O HONywaeTCn OGHUAO B KaYe0TBE Npd-—
HoCa B PASAWVHHM OAN(MEANENE ABYOKHCH MaDIAaHNa,Korza oGpaso-
BAHNG NOCHGAHNX WWGET WECTO B NpPHCYTCYBAE EaaseBux cozeil.loa-
TOMy BO MHOPHX CRYS8AX DERONOHAYOMNC B ANTEPATYPe METONN CHu=
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T€3a ABY(RACH UAPTANNA HA CAMOM AeNE HJWBOAAT ¥ OGPBGOBARAD
cu2ce il MONMNEPMAHPANWTOB C JBYMRUCED,

Hounzue 'n-MnOz ssezeno Pavrosus u Imewsepou /2.16,2,17/,
EOTOpu O OYeUeNH EPHOTANSAINE passusamz s'q'—MnO,,.
ips mocTemesnoM HArpeBGHES BA BoaAyxe Ao 4509C:

'-n ﬂ'n]l—""'ﬁl J?’ G OL" Mﬂqu
Qepexon us omuoll gopisi 5 Apyry® npovexacy HONPOPHBHO i HO CKE~
3UBAEICH 5O TOPUOTPANNAX. B PURPOTEPNAIBHUX YOROBRAX Y 4 )
IB'MnOs, B yoroiiwsyn ’T]'LMnom.lwam-o
pazype S-I'NUs, assopu ozwocse x rpymme ?I-Mh .

luE*MnOl noZpasyssBan®es ApoAyxTH INewsepa u Maisse~

B8 [2,1842,3042431/,k0t0pue oGpaaynrcs Tepumvecroll ofpadorsol
mmMn(NOQz, mpx 150% u mwswr Tpy xapaxvepmse Iumms
Ba pensresorpaMuax. fpa otmwre otpesu €, u €a me mepexomns
APyT B APYPS,a NCHNTHBADT NDOEPAGRHES U0 CXONES

&= M an,———--ﬁ" MnO,, ﬁ"MnO:, __"'_01.- Mn,,O?,

Azyosuca,orsocmme & rpmae O-)n, ,owss orswwasves
ADYT 0 Apyra,s momsese d-)|n\), msameres me coscem ampeemcn-
Hu, HuOorWe aBsTOpH pACCHNATDHBADY S‘MY\D,, KaR MAOX0 Kpucradi-
ansopannufi xpunzoNenan /I l.,2.32/. ¥ Paszosa u
/2.16+2 .18/ npuvensuu pewsresorpamst O 4 D .S’-MnOn, « Auy-
OKICH 3TOf TPYMI AWeDT AuG(YSHNE AWHRN,MEOTHE WS HCCHS/0BAN-
HHX 0o6pasuNOs TPAKTHYSCER penPrencamopims /1.I/. Bycepou,lpa-
Gou u SalyBnexvom Gumo momssanc,uro O-MNUy & wemrascwssrems-
?H OASHAKOIN HO crpyEYype /2.33/. ix xpaCTonmy NpPEACTABIMDT
mmnmmnMn (ﬁlmme
paszwumm somweorsou ||\\0H), weway cxomm. )N (m),mone-
ﬂlMﬂLOH),‘I_!“m“M

4 MOy === Mnl0H), -2 H.0

—— —




B 2.3%] onmcena %—Mnon, JHNCHIRA CWHS DaSYNOPANOY: HHYD CHOHC~
YD CTPyETYDY. o wmemwD aszopos %-Mr{)z, SIPHEGARORAT B FPyE-
Ge Gupnos®a. § pedyaprare NPORONKATOIBHOH TOPIUTECHO! OGpe-
sm(m%)B-MnO;, B PacTBOPe ,COZ0 PRAWPE B COABION KO-
worse som ||, am K’ joopesyores (), sapssansesamns
E rpymme RpunToMeRaHa X odzazapwas "rpyGRooCpasHoi® orpyRTye
MWM(B-MHOI ui-MnOz, ) nuep? ozwmaKo-
526 /A u vepuorpaBuMeTpiuecKNe Kpume, (Ge Tepmpr BOAy DA
20=250°%C, tocNe Wero NPOUCXOANT BKIOTEPMIUECKEN NPOUEC KNICTAN-
ausems. Hps T > 500° 9en coenmenms - KEGHOpOR ¥ OO~
moL-Mn,,O?, J‘IM-L“MH%H . S-Mnol +CORsp~
zam mavpul,Tepuer KAGHOpx up S00-600% u ogpasyer Y= n.),
fips vemmeperype nopamga 600°C B—MnOa, loL.‘MnOL ofpaaywt coe=
AMEEHUS,CTPYKTYPE KOTOPHX HEUS BOCTHS,

- Begercs Coabmoil CNOP 0O IOBOAY POI04CRONEKO MOXM(uKanuil
e 0T .Be‘ml‘mmn—umot.ﬁ.ﬁ',
X".X“.X‘”,B.B 03\05 + c"]‘o"’}” 2. « B oSsopuou ow~
aage Uoas Pezws [2.15/.cnpnsrnou 3 1975 p. 52 CuMHOIRYMO B
N BACHAS $H0AE PRABAETCH,YI0 GRAr0ASPH COVETOHAD PASANNENX WO
LOZ0B WCCAEAODANEE cPo48 BuaMORNA BONCE CHCTOBATHUHAS KASCCH-
QuEamns wOARJURAIML AByORHCH wapraing. Ho 270l Gomee ympomes-—
10K REGCCHQAKBIMY HaBBaANe "ABYOKWCH MAPTABLA" KACACICH TOAB~
BO MAPGINSATA,PAMCACALATE ¥ HCYTUTA.

1.3, Copusi cozepsenuE BOAHM ¥ UX BENFEHNE HA JUSHRO-
TMEIYOCRNG CBOHOTBA AByORMCEE MAPrasys

AnyoRuCH HEPPOHUA.S SGBACHLOCTH 0F PHNA W yCUOBUE NORyYe=—
HUf,N0Ty? COAGPRATH PLSIAYHOC KOJAYOCTEO BOAH. LQPaxsep ChASH
BORH C DASERWHLMN 0 {BOWEA gt Mhoa, PRSI NTC BANREY HA
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4X (UBUEO-XMMAUCCKRE CBONCYBR,A TAREEG H8 NPOUSCCH SHOKT POXMMN-—
mmmlanoz, COAQPEXTCH RAE (u35UeCKH
mmnmmnomn.
z.m.blmlLUWman,mw
ROABKO BUZOB CBE3G:HON BORH.yAesmemofl aps 350%C s mme. Ho Pas-
rony u [aousepy /2.16-2,18/ nﬁ“MnOL n ’q'LMnOIM
amﬂmmmmmm.xot‘Mnl
HalifeHa KAl AAPHO-KOHASHCHPOBANIAE ¥ XeNOoCOpOUpOBALHAS BOZA
3B 2.31). B—Mno,‘ HOEOT COAOPRATH XMIMUYCCKN CBABALEYD BO~
AY4BONSASYD B COCYAB PU/PATa SAKWCH saprasna /2.16/.

Bozia Jcozepmananc: B SAGKTPONATHUECHOR IBYORACH MAPIBHIS,
cocToNt ¥ RIAPR.yAcamcsoil nps 100~120% u ms cassaumofi momu,
yaansesolt neoGpazawo mpa T > 120% f2.37,2.38/. Opesmoncwenue
O TOM,YTO (USHYECKN 35COPOMpOBAHHAN BOAR yAALSETCH OyTeR NOJOT-
pesa zo 120%C,pasymsercs,ABuneTca NPONSBOABHELN,T.K. APONSCE
HOTepH BOAH UpH yBOAUeHNE TOMIepaTypd pacTanyr. Kouneswpamms
o0neill BOZH MONE? MOHATSOR B muTepBame of IS Aua XOPONO CKpHC-
mﬂﬁ"MnO,_nMnlmm
uMnOL.nranmcmumumn
suzepnane o 0 A0 75 L2.05-2,17,2.39/.

mmumm(mmuim
ngf-MnOn,.!-mamﬂmm
smavepuama /2,40,2.41/. o pesyasvesan scommposamuil .e.n;,a.w./
mmmszﬂOm ammOH.Gy-
BOCIBYCT MUCIC,UP0 BUGKTPOXMMINECKAs - ABYORECE AP
rama sasscxr oz () mliﬁpr:Mno.L -n-aiﬁ“MnD1
OUBACHACTCS HC PABAAWICH UX EPUCTANTMNSCHAX CTPYKTYD,8 HORHGM-
usmnwrmOH.

Xnumvecsas JOpHMyNA8 ABYOEHCH MapraHua mo Bpese ¢ corpya-
BERSME SQNNCUBOETCH B BUAGS
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MrOps (OH)z -mH:0 ()

P28 N ~croms omwomeus: /2.15/. B sroll gopeyme muaemems 28(H
Fpynn @ [ gelYpaBHLX NONSKYN BOXH. JECHpUMCHIAIBLO (0000eH-
na-y:MnOa, ) Guno maiAenO.uR0 7 =2= . Torsa gopuyay I
MOEHQ 3aMNCATH TAK:

(. Mn Oﬂ)ﬂ.n-“.‘a ( MHOOH )q-a,n *m Hmo "

B 970l Qopuyse Noxpesyuenseron,uso saxaaa rayune U coemmens
C PPEXBANCHTHEHE WOEOH MApPIaun8. 48 970l QOopMyNH HMOEHO SARAN-
THTHLUTO WHEDOXOKSIHM MnOUH {cooyserceaymigne (jase rpoyruta)
HGXOAWTCH B BAAC "YmepAcro pacesopa” HEYTPH KPECTEAXUVSCROR
poneTis, OVSBEAHO,YPABEGHNE 2 OPPAEAuSHO RuTePSANOM 27))> I45.
Sr0 pasioCHABEO CRGAYDIEM HipaseHUMMS

MnOLHLH-in) . H'.LO (3) u
MOy (a-n+ m)+Hyd )

flo /2.15/,McCHOTPT BA TO,UP0 Qopuyua 2 uuceT OWeHd JupoHeHEuE
Bijl,0ui0 ON @eJaTe kN0 6M JONBES yTOWIATD ROAMYECTEO Mrf'*.n-
FOPHO HAXOZATCH B EPHCIARINBECEOM pouerse Mn&.

l.%, TepuEyec:s Npsmpancuds Aeyosucel smaprauua

B BACTOANOC BpOME NPHLATA CXCME UPeBpERCERE pPOSHITHHX MO~
A pugangi MnO-;, JipeZnomensan ['aewceponw u lavzomax 2,18/,
ﬁ‘MhDg_ b J:‘MHO;, SRLEOTCH CaMEne Craduabki fopucam, Hpu
remneparypax mopaaga 120-350°C xsmumeoxs cpazamias baAa yRe~
aserca II}FMY\Oa, § KpUCTaAMMUSCEAR CIPYKIYPa 43MCUACTOR B
CTOPORY GONBEOH YNOPSNOUSHHOCRY JIPE BpANRETCH B OUPYEIyRY M=
poimsaya (JJ“‘M“OL\;- lipe Bpame ke BJ“MHOL 4 MBHIGHOMAHTIRATOB
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3 [0, e ﬁ‘MnO;, JABUCHT? OF HDUCYTCTIEE ONDEACNEHELX
xazuoncs. Harpesexmwo 5- /(. ,conepmanen moms K ,conponos-
ZBetes awdo memocpezersewmun nepexoxow 3 -/, npa 370% am-
GO CTymenuaTIM Nepe XOAOWS 33 -0—4- Mn0,, « Sopua
5= My +ii€ COAUPXANAR DOCTOPONIAX HOHOByAPS 80-1009% mpen~
m:f-MnOz Jkoropas aps sarpesanuz 20 450% apezepue-
BB6T pAx NepeXOR0BI

P '—'—""'T‘ﬁ‘—‘“"_ot‘Mna,Oj
Hpa sarpesanus Ba BOSAYyXe rq-MnOL nepexoAnT 3 HasGouce Tep-
MORUSAMNIOCKN yoroiiunnyn ﬁ"MnO;, « B ragporTepuansEuX yomo-
Basx Yy ) IB"MHOL OePEeXOANT B yOTOHWBYD #]"-MHO:L .

15, fionooGMOnHENO CBOHCTBA ¥ YACABHAE HOBEPXHOCTH

Eme 3 1926 rony 0GHApyEEHO0,YTO AByORNCH MapPaniR OGRaza=
€% CnoconoCTSN AACOPOHPOBETH KATUOHH U3 PACTBOpPa C OCBOGORAe—
HWeM WOHOB BOAOPOZAS. BHAC CHERAHO NHDPEANONOECHAS JYPO RACAOT-
HOCTD AByORECH MADPamUa oCycaonmena rujperanmeil, loscoGuenHue
CBolcTB2 MOry? OOBACHATHCH OGWENON HPOTOHOS ABYORNCH B3 Ka-
THOHH JNAXOAAMKOCH B PACTBOPS ,aHBOHHLM OCMOHOM,aACOPOUMe wo-
SAGRYa colell U T.4. B asvepatype OCEH AAUINE O TOMGYTO HOEH BO-
A0poza ruRpaTHPOBANENX IBYORECEGH MOrYY OCMEHHBATHOS HA NOMM
IMTHRA (M PIANT8 , KAMIA JHaTpua # NH: 362,432,084/, HouooG=
HeHHUC @ DIOXTPOXMMAYECKES CROICTBA ABYORNCH MAPraLiA CRABH-
BAN? C BRTCHNANEAPOSCXOAMMUME HE NOBEPIHOCTH .C €6 BeAWYRHON,
€ 0CoGeunoCTaMM CBR3S BOAN ¥ CTPYERYDPOll /2.40,2.45/. B vacr-
W.Mngg,cﬂl—m_mlmmu-
HeTHNG wougolMennue cpolicrsa, imasepos,fasu = Bygom 2.40/
CIEZ0 38MCUSHO CYMeCTBOBANNEG HPONOPUMOEANBHO! 38BUCHANOCTY WOE-
annU,, HOTAOHEATH BApH BOMH,.E0TODAH B RRKOH-20
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Wepe SABUCHT 0T 66 NODECTOCTH.H HOHOVGMOHHUW CLOCOCHOCTEE, Lfne
ME ®E SBTODAMN SBMEYEHO,YTO MHO:L +CU4G FRAUESH BHELITACIBEOE
HQMIYeCTBO CBA3AHHOH BOMN,AACOPUIpYe: KAINOHN M3 BicEMUL wac-
PE pacTEOpa. ARn TOr0,wEollH AByORNCH MAPPAENA MOPEA OCuUCHITH
u“mWMﬂOme
H*. s2or wowH conepmzes » rpyune(H ssxoannesi 5 cocsan mi-
ameecry cmssaEnoit BofM. Kosasa /2.45/ wpeansraer Apyryo cxesy
mm-thoz, .luH+m

me rpynne UN camsennont ommea compuves » womemymx H:(0
mmnmannoz.b

mmmmmﬂmmMﬂoz

BazueiimiyMy (EErTODAME HBASDTCH C€ KRerTHONOCGNeH:Ham CNocofHOCTH

umlmmm-mimy:Mnol
O < [y N ———————— 2 0lyo-
MORNEHa PeAANNHEOH yABABHO HoPepXHOCPH. locranieHERE AN aKCRE-
PUNEHT NOEA3AN,YT0 SASKTPONNTAYECHAR /ABYORMCH SOPIGHNS,HMenias
CoABNYD NOBEPXHOCTB,UNCET GOABIYD PASPHANYD OHEOCTh.

MmumMnolwuu-(nm-
HANT OYSHD CHYTHO) COYECTAHNOM DASENVHHX (JUIUEO-XHMEYCCREX
Cpoices, LaK,HANpRMeD,EORNBHT PALMEN CRASAMEOH BOMH,CTENCHBD
QRUCHCHUS IMIONAKBD NOPEPXHOCYH B CTRYRTYpPO#l SHEEKT pOuimX BOH
f2.15/. TpeGyeven upopecys eme Coabayd padory ANs BUEBIRHNS
KOMYSCTBORHO! SBEEMOCHEASH MORRAY GKPMBIOCTHD ¥ APYrEEM (yHAR~
EoNTONBENME NIApe ueTpaN:,

Ha ceropummuuil AeHS BARCONEC BUCOREME X5 DAKTE DACTURANE
ohnumag:MnOl, (il ,TAl) » mavecTse axTHBEOH
SACCH JKOTOPHE HNGDT HAMMCNBIOE YABABHOE CONPOTABIGHHE JHXIKYD
mmu“mmﬂzﬂ.
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1.6, Baexzponposomoces Uy

Jsyokucsk waprosug GpeACTARIRET NOAYNPOBOAHAROBHU OENCRE,
yAeasbHEAs SWOETPONPOBOAHOCTS HOTOPOr'0 WASBET COCTARNATH
10700 low™ - 10° aulou™l, Hoomnosams,mocamennue smexTpE-
.-lehOzmlm
WONET BEIATH KGR HOAMQAKAIMS BOOOAB3YeNOro 00pas|A,TSE 4 MOTOX
€70 NPUrOTOBIPHNT,E TAREC CHOCO0 uUsSMepeHAd. OPEUME (JOKTOPAME
OUBACHMNTCH APOTUBOPOWABHE CoOCWemNS O NPEPOAS ¥ TMNC RORYRPO-
BOREAKOBHX HPOUECCOByNPONCXOAINEX B ABYORUCH MAPIEHUA. B Goan~-
“ﬂWMlmI“MMnO'Lm-
ROOCDA3EN ¥ WaM; POHMA MOXHO IDOBOJNTS PONBEO 28 CHPECCOBAHHHX
oUpasuax [0} AGBNEHNON A%N 063 AABAGHHS BO BpeHs ASMopeHulls
fipa ysemiwonay JABIGHER CONPOTUBACHNE OGPASNOB yHMeHBUSNTCH B
BOCKOALRC PR3,

fio Ruoyay 2.4/ P-JnDa, ABIOTCS NOXYPODOZHAKON 1) =Tii=
N8 B o€ HOCHYEdW 3APARA 00ZSZRnT JOXEBMON NOABERHOCTED. OH mo-
JdBraet, 20 [ponece epencca ToRa (UPOBORNMOCTS) GANSOR B Bi-
POEJILHHOKY JEUCIOPOA oCpasyeT AoHOpHuE yposus upH 0,04 a8,
m&#’;umcmmﬁ“m&
AEnT JuCPrEl axTuBamMn mHopmuRa 0,0I9-0,074 28, Yenuxor u Bpese
J2.48/ npu wsMepe HUAX yAGIBHEOH JBEKT PONPOBOAHOCTH MOPOEROOT—
pasaod A~ MU, mscoxon wmerosy mpwmm & mumony,uz0 3d ypor-
HE COCEAHUX QTONOB MOPTaLuA NEPeKPHBADT JADYyT ApPyPE X BH3UBA-
DT BHYTPEHEND BOAYNPOBOAMMOCTD ¢ WMpHIO 3anpeueHa0H 30HM
o.zs&.ln)}‘-:MnO,L @UPERA SANpeNpHAOH BOMN COCTRAANOT
047 a8,

JaBuCaNOCTS YASABLOPO CONpOTHBNGNAR OF PesmepafyDH Hay-
wazach asropamm /2.37.2.,49/. Kuoys u apyree /f2.%6/ nsywoau
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ZBPAKTED BHCKTPONDOBOAHOCY i Mnoz, an:.Oa o8 TEKEEC BEARNGE
mpumeceil ¥ TepuuveCEO# oGpaGOTKE HA SHEPIHD AKYHBAUEY. HOxBep~
ras ofpasen ofzury » avuocjepe sosayxa mpm T = 450°,5259,
540% ,nocrenensno RORMEENS KOHNENTPAIND KECHOPOAA. OKA3eA0CH,
W20 C NOBUNSHNCN TEMNeparypu olmiula CYPYETYPE oODS3Us.yACIE~
606 CONPOTHENCHNG,A TAKEE DHEPIif GETHBAUNE OUGHD MCHALNCH.
lmmmumM(MnOz )um’
M(Mn@a ).'lud_ JACABHOE CONDOTHBAEHEE WCCHCLye-
wore o6pasud,ves Goxbme SHeprus axrasagmi. ldps nauwepenan
YAGEBHOTO CONPOTHBNGHAN OGPA3NOB XAK HyHEWMA OF TeumeparTypu
OHAO 36MEYSHOL,YTO B mmMnOz, NOCTENSHHO Tepace
mmMWMSMnLOSohb-
aasa /2,50/ 36METHI,YTO KPOME NepexoNa MHOL Mn,,Og
moropuil uadunzse.cs mpa 580%,gascsoe npespamense wowes mpouc-
XOANTH # NP2 GoBee HUSKOH TOMNSDATYDE.BepoRTHO,2TO CBEBANO C
JCHOBRAME TpOBCAGHAR ONNTOB MAN ¢ PaSHUM CTPOCHEON KOCAGZOBAH-
HEX 00pasnos.

flo Knoysy /2.46/.ecuu mopodpars COOTBeTCTnynmuil muTep—
Bl TOMNODATYP.MORHO JEIK0 yAOBETH TOWKY HpeBpameHus MnO-L
nMnlog.mmmMMMa
YACABHOTO CONPOTUBAGHMA. D70 mnNenue Kmoys csgsall ¢ TEM,4T0
DAKAHCAHN EUCHODONS.BHCTYNAS B DOAN UpEMeceil,yCRIEBAnT CYeNeHS
mamnmmMnOL 6E-ﬂ.pulﬁ.
OOBACHSETCH TEM,YP0 KUCHOPOA BHCTYNAET B POAN XOHOPE. Jmeprus
GXTHBANUA B UpEMechOll M.mmuMnLOg,nm
rpajara SaBMCHMOCTH YAGNBHOrO CONPOTUBACHEA 0T TEMNOPATYDH
cocrasamer \[ =0,3 8B, lpmeecs 340k OCYCIOMIEHH EONISHEDAI-
@i EuCIOPOZAR.ROTOPHIl UrpaeT poas URuaxo Npa Raxb-
MWMﬂaDam nJ [ ~Tuna,auconasn
HHSEOS §ACABHOC CONporUmEHNG, lo npezmomomennas Kmoysa same-
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Hne S0BECHMOCTE yAGALEOrO CONPOTHBARHAS OF TeMNepaTypd cxopee
BCEro MORHO O0HACHATH yDOBHAMN BaRascuill waprafng.

wwMﬂoLawm—
GovEn NOATHEPRAGDT asropu /2.37/,008aram,¥ro BUeCTE C Apyrum:
daxropams MpE 9ToM GONBEYD POIB ArPAET HOTEPA CRASANHON BOH.
UGpas yMnOm JE8E H3BSCTHO,BCETAS CORSPEAT CBESAHNYD BOAY,
Gonsmas JONA HOTOpPO#l BHCBOCORASCTICH HOpH NOBNUCHAN TEUNeparyph.
fo pasmum docvepa u Au /2,51/,00um TemuSparypy UpeiBapureis-
508 ofpaGoTER 00pasnoB JACKTPOMMTHUSCKO] AByORNCH waprasua
yseauwunsavs or 55% 20 320%C,70 wORHO 38MOTHYS,UTO JEEXTPO-
HpOBOAHOCTH OCpPAsHOB yBOAWGABAGTCH,2 BHEPIHA aKTUBALAE Nazaey
oz 0,19 70 0,10 9B, AsTOps NOZAranE,YTO TEpMUUECKas odpadorka
BH3LBACT YAQNEHNE He MeHee ABYX BUAOB XSMOCOPGMPOBAEHON BONH,
a mpn T > 320% yasisercs SHAWMTENBHOS KOMIUCCTBO AYOMOB KHC~
mumMnom.mwmmm-

BaeY mthnOa_ 230 — 300°CPJ3’MV‘O"- « 920 08~
HAYAeT ,4TO CTPyETyPA KPACTALACE ¢ B-Mn0, yemozo-
pes cocTowe WS orpemsamx memedl NUp Jamenmsx gopumy oETasA—~

pmmmw:mmuy‘-m-
ARQUEAIAS PANCACAINTR N JTHM OCHNCHAGTCS HANWUHE Goee BHCOKOH
NOABMIHEOCTR i HESKOU SHEPrUE AKTABANM y 3 —MORmduEAmsi.
ORCHepHUGHTAIBENE SHAYGHES SNEKTPONPOBOAMNOCTY W SHEPTHA AKTE~
mem-(z{‘-MﬂOL ) moc=
me obpadomem mpu 240-320%C,mowsu pasmu szavendmu ﬁ‘MﬂOL
hmmmmhmmmﬁ.sum-
3HBADT HA TO,YTO SASKTPONPOBOAHOCTS WpH HOCTOAHEON TONE 3aBd—
cuT 0f MOBSPXHOCTEOrO CONPOTHBAGHHA 0GPA3NOB ¥ OF NPOAOERE-
TEABEOCTH TEPHEYECKOH 00paorEd. Bo BpeMs repuwyeCKOi ofpador-
¥ NOPONKA ABYOKHCH MAPFAHNA VCTHIH HaXOAANMOCHE B IOBOPKHOCT-
HHX CHOSX,COCTAEB HOTOPHX WONGT OWSHD OTAUVGTECA OF COCTABE B



003648 JHOryT Oka3NBATH CONLMOE REANHNS HG JHAYOHAS SJGKYPONDO-
mﬂm}'—MnOz, /25 zax cpemenomyweniue T8K B
BOABCPIUYTUS TEPMEUSCROH oGpadovNe B Teweums 3-x zEel ups 365°C,
mmm-muumms
mnmmmwwm»
ﬂwlmmmummm,
BO BTOPOM=CAOH BOCCTAHOBNEHHON Mngoa;bmmiw-
repa u du /2.51/ ysemmvenwe BBROKTPORPOBOAIOCTE HOGLE TCHAOBOH
00pagoTR: UPONCXOZUT 3a CYeT yueNGUOINS KOMI9eCTHA (WECaB) o
u—'mmnmmﬂnam
BECBOGORZAETCH CBHESAMMAsN BOMA,
muhﬂ.ﬁlummxmm
mm-mmnmmMnol
wﬂmm.hnmmW
3yDT OODEPIHOCTB,YEM 006N wempcTna, lpalicaep /2.52/ nocvasua
ONNTH TAK,YT0 (IO HCRIDYEHO BAUSENE [OBEPXEOCTHHE CI0EH

BOZHOCTH. B poayasrare wswepeNEfl SREKTPOMPOBONHOCTS UpH HOO=
SOAEHON TOKO oﬂmyT-MnO,, oIOAYSHENR HPY PUSTWVHEX
JCAOBMAX # pasauwiofl TepMAwecRo! oGpRGOTROMN,N# BuHDICHA CBESH

mmamm-mnwana
pavecEne caolicesa,
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I.7. Onvawecxme cmosiezsa Mn(),

5 amreparype MMGDTCA IANES OTCABHNG CBE/CHEA OC ONTHYEC~
RHX CPO/CTBAX HOROTOPHX RPUPOMHEX Asyoxkuoefl meprasmg. fo I957
TOZA B padoTaX MHOIMX aBTOPOB HACANAANNCH CONBENC DACXORACHHS,
EOTOpuE GuAN BHSBAHE MANOJ WyBCTBATOABHOCTED WETOXOB HIMeDe—
Hulle B padome /2,53/ metozou §OTOSNERTPUUSCEON MAKPOJOTOMETDRE
:mmmmg:MnO; OllpeZieRGHH [OEKa3aTEND
mm-n-i.ﬁumm-R o=
pamma 31,3-32 6%, B patove I974 », /2.54/ ueToRON SAINNCONOT-
pum naxuousoro ovpasemus aus mepomssuza ( S-Mn(), ) » narpue-
som cpete ()\ = 589 mN) ¢ TOWOCTSD 4,5 OPHOCHTEZBHNX NPOUEETOB
ONpeneNoN NOKASATEAD NpelOMBEHER - /|, =3,32 u ¢ rownocTHd 7
OTHOCHTCABHNX [POUEHTOB ROTAomNEHES ~X =0,54,

1.8, OOmme NMONCESHNS TEOPHN DUGKTDOXUMNYCCKOIO
mmMnO,,

Hecuorpn HA PASPACUPRY XMMEWECHEHX ACTOYHHKOB TOKS ¢ BHGO-
KMl TOXHUYOCKEME NOKGSATENAMA HA OCHOPe HOBHX JEEKTDOXHMEYESC-
EAX CHCTOM,MCTOVAMEE TONA C HCMOAB3OBAHNGN ABYORHCH Mapranua
B HAUeCTBO AXTMBHOrO HATEPUANA B HACTOANEC BPOUN ABAAVICH Ca—
MEME paCHpOCTpAHeNHNMEN, B CBA3E C 9TEM BONDOCH SHBEKTPOXMNNYSC—
EOI'0 BOCCTAHOBACHAR AByOKHCH MAPranuya NPeACYABAADT GOABEON HE=
TEPEC U BOOCTOPOHNe HCCACAYNYCH. UAHGKO B BOS3pEHHSX HA XA~
HE3M ZAHHOTO Nponecca (MpupORy ¥ OOCHEOBATENBHOCTD HPOTEKANAS
mmmmummm
THX BSPUAZOB ZO CMX HOD He?. HuenTOR ABA MUGHES O TOM,NTO AR~
mmnwmthox o Omun aszopu
/2+55/ cuuran?,ur0 nNepmoll cragEell BOCCTAHOBACHMS ABANeTCH 00pa
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S0BAHEE HOHOB ABYXBAAGHTHONC MADraHNA NO DPEARmAHS
MnDLW“LIH++9.€ il Mn“ +LH:.0 (5)
Bropoil crazmell - xmuuwecREs peaxuss ofpas0BABWETOCH NPH FTOM
Mn”tnmwnmamsmmnm
¢ oGpas0oBaueNM HAHrAnNTs -
MOz + M ™+ 204 ——=—2Hn00H (6)

Wc(?jmm“nmm
o0pasobaBus I'eTe poiuvas

MO+ M + 25+ 40H™——— Fnbn 0y t2H0  (7)
Apyras rpymna apropoB /2.56-2.59/ cuuraer,VT0 HEPBAUHOM
OpH BOCCTAHOBAGHH! ABYOKHCH MAPPEHLA ABRARETCH SJEKTPOXHUAYSO~
Rasg peaxnss o0pasoBaiif HA NOBEPXHOCTH 3CpeH AByORKHCH HUSEMX
OKHCHOB THN& MORPAHHUTA Halpuueps

M0, + H "+ ¢ ——— MnQ0H (8)
Homnipune WONOB ABYXBANCHTHOIO HApramua B PACTBOPe M rePepo~
an?a B THEPAOH (886 ABNAGTCA CHEACTBEGM BTOPWUHMX (WIyNNX Ha-
PAINGNBHO) XHUMNGCKUX pearumils

9 MnO0H +H " ——=—Mry.* Mn " +2H,0 ®)
iMnOOH‘*}'nll_———-%nMni , a’H‘r (10)

B sammcmmOoCTE 0 yomosmil (cocransa pacTBOpPR,INOTHOCTH
zoua, zeuneparypu spucrazmeckod orpycrypu ~ vama i, = v.x.)
BEMAHSC TEX ANM MEHX cTazull HA XOZ PACCHATNBACHOrO IpOUECeR
CHABHO MOHFETCH,UTO HNPHBOANT B PAAE CAYYAEB E HODPASAAYEMOCTH
CJOPRYAUPOBAN X BUES MEXAHMBMOB. 50 MROIrEX POGUBHNX CAYWAHX
3 003aC2W He OWeHD HMSEAX PH HpoueCC BOCCTAHOBNGRAS ABYORECH
HApranne SBANeYCH NPeHMYNECTBOHHO TBOLA0JABHIM,TO-6CTH HE COm~
POBORZA€2CA NEPOXOAON B PACTBOP BOHECTB,COZOPHANMX MAPraHel.

B oBs3s ¢ sTHM COEBUOe SHAWGHNe NpIoCpeTan? nponsccs Andiysus
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PONWOCT3E B THOPAOH (036,2 PANKE HOAOUE SMCKTDHYOCKEX 34paAOS X
MeCTy TOUSHHS DOARIMN /2.4842.5742.3/.

B HacTosmee ppels ORAGABHENE BONPOCH TEODHN paloTH JieHeH-
T0B Wi~CHCTOMN eNe HEAOCTATOWHO WBYYeHH. BONGE ACTAIBHO HOCHS-
AOBAHH DAGMEHTH GO NEIOWHNM BMeRTpomwrcw /I.5/. lopezenEe amenRT-
poza 3 HelTPANBEOM N MENOYHOM DACTBOPE XOPONC OUBACHACTCH TE0-
MWWMHOQ, o SNSKTPOXANAYCCKOE
mmMnOlmnmmmnmm
PMROCHOBCHNS 6€ C JNEKTPOANTOM (€3 HpeZBapuTeiibHOrO HEepPexoxa
Mapranya B pacTBOp. Pasomuil nepexoxn MnO,, 4 MHOOH
He NpPOBCXOXWY CKAuKCOGPasHO. Ha nepsoli cIAZNE JMOETPOXUMEYECKO-
PO BOCCTAHOBRGHUR Mn&m Jesu NepRuGNUHOIO COCTaBA 33
utmmspmumMnOL.wM
mmmuthzn“m
PacTBOpa OEACHOB TPEXBANCHTHOrO HAPranud ¥ ACXONHOE ABYOEHCH
Haprangl. Paspsas CONPOBOEABETCA HONPSPHBHNM WBNCHOHWEN cocTana
B KPHCTAAIAYECKOl peneTHe BKTABEOrO BOUSCTBA. YacYh WOHOB KuC—

B Hell sameuaercs mOH—.n SKBHBANGHTHOO KOMIYeCTBO

4+ 3t
mMn wnMn .W-MHOOH BHEJPROTCH B
penerxy Mnl,, ces ee pespymenna,oopasys gasy nepemonnoro coore-

I'Mnog, ¢ %MHOOH
SRS (ISNNINS HRGHY e MT\OOH nadInAAeTCH Ba
sropoll crazsu paspsaa /2,60,2.61/. B axvamnOl MGCCO HMORET? TAKR
momsazses neGomsmoe xomweerso M\ (H) sa cues socovesommemun:

MnOOH + H" +2 = MnlOH),, (11)

Terepoant (B HEEOTOPHX COMCBNX SIEKTDOANTAX) 00DaByeTCs WO Deak-
I4H HOHOOGMEHA C BHEAPHBEAMCH IPOTORONI

T+ AMAQOH = EeMn Dy +2H’ (12)
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msm!mﬂ-mmnnmm
¥4 BCUONBIYDLTCH CAACOKNCANE® BOAHNE PAacTYBOpH comell, Xiopucro-
aunouniinull smexypoany umeer pi ~ 5, Hocae szavuesss smOuMensa
mmOH-mnmmm;u-
awmsaercs /1.5/. lips nocrusesms pi = 5,5 mepexon |/ (0) »
mwmﬂ-?n-“ﬂﬂsmwm
QOCKE OTCyTOYBYDT. UZHN HCCAGZOBATENN NOBAISNT.YTO B CONGBOM
Mn €17) a0 Mn () /1.5/. Apyrue~wzo apn paspaze syomucs
BApranua B CONGBOM BAGKTPONETE NPOTEKAD? KOMKYPADPYDENS Hponec
Gl Boccranonmenmas ups pi = 3-5 » pacrsope w npu pii = 5 3
TBepRoft jase. Uzuaxo ne yoraHORNGHA F0HAA I'PAHEUA PH.OpE KOToO-
POl omEE OPONECC CueHReTCH APYrEM /2.62/,

I.9. Bosuomsnwe NPORYETH BOCCTAHOBBGLES MnOl

Ans Bcex OKHMCHOB MAPIaHUALKEK W ANA BCEX APyFHX OKECAOB
IOPEXOAHHX MOTALN0BXIPAKTOPHO HANNYEC HOCHKONBRNX ORHCAOB.B KO~
POPUX OKNCIOOCPASYDWMIl HOTANN MMEET PASINYHYD BAACHEIOCTH. lpu
mmulmmmlnlmmo:Mn
(0G2aCTH rouOreHHOCTH) 5 KOTOPOM OH COXPAHAGY CBOD CTPYRTYPY
/i.1/. Boccrasonneume MnOL OpuBOANT K OCpPasOBaHED GORBEOrO
pasuooCpasus MPOAYKTOB B GABNCHUOCTH OF PEENMA PSSPWAA i HpU-
pom MHOm.Muumum SREECETH OF CHO-
POCTH BOCCTaH OBAGEET,IPOUSCCOB KPUCTALINAANNN JKOHIGHTPAIME BO~
A4 B HAVATLHON WATOPHANG,YASNBHOH NOBEPXHOCTH,COCTABA BEERTDPO~
J1T8,COOPHONCHAR LERAY Mhoxlmlmm
mm:mm.l”m—
mm:nwcmnﬂmmnmm.
EOTOpHEe WOry? NPeACTABNTH HHTPOPOC,EAK BOBLGEHNE NPOAYETH BOC-
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mMnOl.

3 macToANGe IPOME EyPUAKNT WUBOCTOH B ABYX EPHCTALSINBCIMNX
HOANJEEAUMAXS HUSKOTEMNS pA TYpHON -m-(}/'-Mn,,Og ¢
a-’.nf.cas.esx.m-mhm-
L=Mn,0f . A -ypuases uoses Guss momywen wax oxue-
Z6HNGH COOMMHGHM HNSWEH,28K B BOCCTEHOREEHWEM COGAWHORNH HMO-
@efl BICHTHOCEM sAJTANA. laudo@se NpPOCTOll METOX MONYYSHEE -
TOPMMYOCEOS [ASACKCHAS DABANWHHX OKACHOD UMW MX CUAPST OB HPH
m-mmi-Mng_Os YCTOUuMBa N ¥ HATDPEBAHEH
ma soaxyxe Ao 940°%C /1.1/3

3Mn Lo_o, -———-—-%Mna y () (13)
COpatusocTs 920/ DOBKIMK UMOET MOCTO AMMB NDH OMDE ZCIEATMX yoO=
JOBMSX § OuBAT ACHO BHPEREGHA ZUUD § TOHKOAWCHEDCHHX NPENApa—
TOBJArPeBEORIXCA B TCWCHNE CPABHRTENBNO HOCOABWOrO BPEMOHE
MpE TOMIE[ATYPAXHEC [PC BHUADNEX TéMIEPATY[H PAYCHAHETOBONO B~
Jemva, Mnorme asrops npuAepmusapres wsemna o mamwwm 3 -0

mm-lmwl&m
- Mn, 0, -cdn;M-:m Mnl,, smasepo-

m 2,139/ u nps ODPOROERSTGRBNOM Harpesanss npu 420%C nomsocwao
mepellts 3 J. -MOmBjEEAmD Mna,Og [1e1fe ml—J:anoa
BORYHEHHO! 0Ue3BOEUBAHNEN CHHTET WUSCROr( HAIAHATA JBECHEA GENS-
numm-Mnﬂ, « Bopeeflen ® Goapos
ﬂ.t/manMnOOH,
HANEWE B PEBETHES PABHOBANSHTMNX HONOB HGPTRHUA HCHNDNGHO.
B )= Mn,, mesenzen amus wom: wpexsamusuoro sapramus.
TpeZoRuCh MAPranua,lolyiacuas CHRTETIGOCKNN NYTEN,B0 TOE~
nmm@mmsmm?aﬁ
SUIIPUICCIYD (OPUYEY4HO COASpRaneNy pastosazextise ( M) an*)'
woms woprama. dpapommi o ~gpaynur /1.1/ sNeot TeTPArORGME~
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mmmu-wewaﬂ.ﬂ.o-wi
e/a = 1,993, Ha ATA aeer opmm TOXBRO BMAOTCPUMuCCKEE BHIOKY
qnmmxm'cmmmmobm;ﬁm
BET,H0 CBESAMOrO C HOMOHGHNEM CTPEIYPH DoNETRE. A -Cpayuuy
C peme 2XOl,a5AR0rUNEOL pemeTRe S ~GpaynETa,MONyYECTOS HAIDSBa-
[@eN focsoAuero mume 1000-1030% (mps mpomomEwvensuON HEOPEE-
mLhanmmO’cmn
[ac%.

bmwmmM!w'Mngoq pasr-
nmmaa-fr.?sx.ans.ex.lmm
PpouGuveckoro suja. Tnepaocced 5,5, yaekbual 30¢ « 4,84, No =
=245 20,02l 4N = 2,05 2 0,02, No-Ne= 0,3 £ 0,04, Kpuo-
TOAIRYSCHAA OTPYKTYPA 28 EO,UT0 U y UUNHGAN,HCCHOTDH Ha T0,9T0
EpHHSJAICKUT K 7€ TPArOHOTBEOR CHHrOMMN. P BUCOKHX Tellepary—
Paz HanGONee yoTONWNBA U3 BCOX MAPTRHUESNX OKHCAOB., [ Hero mps
1arpesanil NePEXOAAT BOC BHONN® i HUSGNG ORMCAN MADPOHNS ¥ MX
mMnso,-m 0pé SBCKYPOXUMIUECHON BOO=
cranconemm /4 S u Y- nolm.nlmm
THW B—MnOmMa-mmmn—Mn(OH),.
[246542.66/. Upun asrops u_--Nn;,,O-, HBE COEJ4He Hie oSO~
AGPEANEE HAPHAY ¢ ABYXBANGHPUMN-VOTHPEXBANOHTIN MAPIENS [ ARy~
m-mlwmm-:mm-
-I'Mn Mniqu-mw”" Mng,Oﬂo
ABAADAGHCH #CKARSHHOM MREHCNCBON CTPYNTYPOil,RaCANAAETOR OOpa—
mmaMnquommm
?U38, 9Y0 (POBDANERSS He CBESAEC C USMOHOHNGN COCTABA # 0FDE-
UBET NONNNOPJNOMY OPeBPANPHED UCXORHO! MOANQUEALNE B ADYFyR ,
yoroliwunyn suwe 12009, ¥ Poge Mm&,ﬁly‘-m-
mMng,Oa-luw-ﬂnmmeMngO«,
nnm:ﬁ-Mn.qu H



o B =

OL'M”?;O‘! 806 — af1°C —f “Mq301_ o
ipC Bpamgtac 3

2 Mn, \~=ggo— e Y MOl .

»HSBSCTRE B BEJAE MUHGDAND MAHIGNETA,O(RAAET MOHOK-

anmnoll crpyRTypoll ¢ & = 8,863 3= 5,243 ¢ = 5,70 xx. Heemgo~
poutuwecknil. T3epaocTs ~ SoyReabimull 30C ~ 4,333 Np= 2,25/ 3
N -2.25*0.&01'3-2.”0 Ng-hp = 0428 L6/ MYIOOH o~
BaeTCH KOHEWHNH HPOAYKTOM BOCCTAHOBRGHIR MnOL B OTCYTCTBEU
HONOB IPHER. IRMWISCK0E /2.67/,8 Tarme aVeKTpPOXUNEUECHOS
RMN/WX‘-M@,, MORST ODpIBeCTH K ofpasosa-
e Fen e ——
my‘-—»MnO,_ mpu Boseraucsmemss uowes oopasosass y-|{(H-
-um.y?-MnOOH u0eT 0CPABOBATECH TARES NN JAGKT DOXUME~
WBCKON BOGCTAHOBNOHEN IJ?)‘MHOL [2e61 42 066/ llpn xaua—
WOCKOM ORWCHS Nl MnLOHL, »B SOBNCHMOCTH 0F yCROBR,BOSMOE-
20 odpasosamse - MnOOH ~Mn.505 tymMnOOH 265],
lipupognouy MenranERy CoORBReTCTRyer - wommdmsamms ||,()H.

hmmq-cm-}.anOq [0 cpomM
EPICTALMIYOCHIN CBOLCTRaM OPROCHY K IPYINe Opay:iea-raycMani—
t2. o /1.6/ y revepomumn TETPArOBANLAAN CTPYETYPE ¢ 4 = 5,78,
¢ = 9,I5, Kpacramm nupamiansHOro ofauxa. Tsepaocts 6,yRens—
Bul 30¢ = 5,18y No= 2435, N,= 2,104 ;- Ne 20425, CumEuo anp-
soTpoiien, lueey TaXyD BE DPORIIGHOCTPYETYPY EsR rayouasny. 00—
paS30BaNNe NeTEPONNT8 YCTAHOWICHO B DE3yABTETE DOLTIGHOBEROPO
BCCHEA0BAMIA NPOAYKT 0B,IORYUANNNXCH DA BHCKYDOXANMYGCKOE BOO=
cranomvemun ruzperspopammsx (N0, 5 mmomx smexwpomrax ¢
GOABEMY COHSpEaHUes "in@;,, L1,
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Kar nomasusae? 0630p COCTOMNME DPOGRCMH ,MACHPHOUKANES ABYy-
OXECeH MapreHis 00 ¥X (USURO-XHMUWGCKWN CBOJCTBAM UDPSZCTARIAGT
T PYAHOCTDHCRASAHAYD C JONBBMM $ACHON MOZB(UEAMI U CACRHOCTSD
NPOAYETOB UX JUOKTPOXUMEUOCKOTO BOCCTAHOBRCHMSM,

Ha ocuosaHuE PEHTPEROCTPYKTYPHMX 4 76 PMUUSCKEX BOCCIEA0BA~
ﬂmmwummmm&

# MpOAYETH 6 BOCCYaHOBAGHHES. /0 OOBACHATS pasNRuUNE MeEAY X
(UBMKO-XUMIYC CEUME CBOHCTBAMN BOSNOEHO YOMLKO COVETARNEY DPad~
AWGEHX HOTORO0B HCCAeoBanMlle MHOPEE (UBURO=-XUMNGECKHZE CBONCT-
38 OHHCROB Yapraiyh oue MAamo WayweHs, Hdexoxs #8 coodmesufl of
SAEKTPOUINYGCKHEX CBOHCTBAX ABY(ENCH SAJIGEHUA,MOKHO SGREDUNTE,
YTO JASETPONPOBORHOCES CHORNO OUBHACHUTS HE OCEOBO OCHYEON 30H-
HOll yeopuu. K ZsyomuCH saprasns caezye? NORXOAMTD KaK B OREO~
AY 90THOCHMOUY K REACCY NORYNPOBOJHMKOBMX COeARHEeNH nepe xoa-
HHX MOTALIOB,ANS HOTOPMX XAPARTOPHO HBMOHGHNG BANEHTHOCTH B
COOTPETCR SN C DaSAMHEM YUCTIOM SUCKTPOHOB B YACTHWHO 3aNOoNHOH-
B | ~00080WAX,PACTOMOECHINE B GEpOROl 3aTpemeHEO] B0HE
Ji.7/. liccuospn Ha TPYRHOCTH,CHRSGHHNG ¢ OUACHGHUCH MO XAHUD~
HA DPOBORMNOCTE ,COYSTAHNE SESKTPOJUBUNGCERX WOTOXOB C ApyrPuma
S2TOASME WCCA-AOBaHMI 1LONE? JUPOCTHTH 384RNY HACHTBjURANEN
AByORECS{ MADreHUB.

Pry omnGowiMX BUBOAOB 0 HOROTOPEX (UBHEO-XAMEYECKEX CBOU-
CPBEX § NPOUSCCAXAPONCXONANME B ABYORNCH LADIAHLB.HOry? GuTH
CBS3GHN ¢ HOCORPPUCHCTBON HOTORNK X KOHCTPYETHIMHX HOROCTAT-
EOB #3uEpETEIBHOR TeXnums, 5 CBE3M C ITHMADE WXCHTAMEALRE
AByOERCE{ saprannd neAeCoOo(PusHNE KERETCH ACHOXBSOBGENE ONTH-
YOCKUX MSTONOB. Alli HSYWCHES ONTWYGCKHX CBOCTS THEPAMX Tel B
HACTOTEC SPOMH OXA3ANOCE POBUOKENY NCHOABIOBATH MOTOX MITH-
QeCKO{l SEAMNCOMOTDHU.

Sazancouc Tpua~9T0 HOBU{,PECHNA YyBCYBaTensindl @ Towmll



BORAPUSAIKOHAO~ONTHIeCKUIl MeTO%,OCHOBAHIN] B UBMOHEHNH COC—
TORMES NORAPUSAIME CPETA NpH 60 BIAANORSUCTSEN C HOPEPXHOCTEN
23OPAOIO Teda, 3a mocaezuae I5-20 ey uuTepec X 5v0# weTOAMEe
SHAUNTANIBHO NOBHCANCH CO CTOPOHH CAMOr0 BAPOKOPO Kpyra clensa-
ABCTOB,0C00ekN0 padoranmuxX B 06RACTH (MBUKH POHRMX MICHOK.0N=
THKE SOROKDMCT BAAUYECENX NOSYUPOBOARAKOB ¥ MOTALIOB,A TAKRe H
B APYrax o0RacTSX HAyRH.® TOM WMOEe U xuMuu, Oupejchenme am-
ARICOME TPAYE CHUM WEPOLON OZHUBPOMOHHO HOCKONLENX ONTHYSCHEX
HOHCTEHT $HONOC e ACTBOHHO CBABAHINX C WIBPOCKOMNYSCENMS HApaMeT-
Paud KpACIANNE,0yAeT CHOCOOCTBOBATS M3YUCHHD CTPYKTYPH § HAGH-
TAQUEALMY ORNCHOB MAPPAHIS.



. SECHEPVMENTAJBHAR YACTH

2.1, loadop 4 GEWCANN® WOPOZWE,RCHONSSOBAHIY UPH M3yYeHWM
(3RO~ XuMIW CHHX CBOHCYS DASEUMENX uoABCUEAINMY XBy—
ORECH Wapirasua @ COlBe HUBWHMX OKMGCEOB

Celels HeTOAMME OpMUGSCKNX # DOUPICHOrPA(MWSCEUX HWOCHSZOBAHR{

dio panasorpauuocKnil 1sT0/43aNMMADNA] 3 COBPENONEON PepuI-
YOOHOM QuANIMS6 BOAYUCC MOCTO.I0BBOARET UDH TePuUMUeCKOll ofpa-
GorTHe BENECTBA OXUOBPONCHHO (MECHDOBETH XOi YOTHPEX KPUEHK -
reuneparyps (1) Au(JePOHIRANBHOPO YepMAwBCKOrO anazusa (ITA),
m“m)-lmumwm
rpasawcrpas (A1), Topunvecxse uccaezopamnd NPOBEAGHN HA e D=
sararpaje penrepomofi (upmm "SMON™, Yomomss CHEMOEICEOPOCTS HAP-
pesa newm - I0 rpan/ums,qyscTaaveassoces uo MA - 1/5.m0 HT-
1/5400 IT oz I00 zo 500 wp. Sramos-apoxasesnas ﬂ%mO_a, +PEMIIO=
parypaull unreppaa sccaexosansfl 25-10509C,

Penzresojasonufl asamus mopomxooGpashuX o0pasuos OpABEASH
#5a yorauosgax YPC-70 g JPC-50 Ui, Czemma Boex o6pasno» mpope—
BAeHA NpH KoWHaTHO! TeMIEpATYPe. /CTOVHNEON WBAYWSHMA CAYREZA
cTanjaprian Pyt runa BCE-6 ¢ mespomum anvumavonou. Hanpame-
HRG Ba TPyGwe - 35 mB, vor - 7 mA,cxopocys cxamupopamum 4° 3
munyry. OGpasip MT\O,, 10 PeHTTeHOrPAJNUSCKAN RAHANYE WACHTH=
SUnEposams COrsacHo cucresan l'arvosa » [neusepa /2.16~2,18/ n
Kouzpamesa u Sacaapoxoro /2.2/ HeROTOpHE NPEPORHUE ¥ CHUTE3E-
pOBAHNIE HABWAC OKGCHH MAPraHUB>COrAacH0 CHpABOYHIKANI0 peng-
TeHOCTpyRTypHOMy anamuay /l.8,1.9/



Cymecenyey umoro wopmdumarmil meToma OmMTEUECKHOf SITAMCO-
METDER /o442 54,1, 10~1,15/, Rpu BpoPexemmn OMTHTECRNX neoNe-
AcbanuilysomeAnAxX B AANNYD PaGOTY,iONONSSOBAN DANMNOOHCTPHTIEO-
xull ueron.npesnomcnnnil Y, Bycvrepon (1958 r,) /1.10/. Omrwuce-
umwnmmm-? 7 rEan-
aouy assuyry -1 » nperemsx muamwont w Smmvest mmpaxpec-
50fl ofnacrell CUeKYpa. OHATYECKAR CYNHOCTS UCHOIBIYSMOTO ¥eTo=
A8 SAIUNCOMCTDHS BOXMOUAGTCR B CHONYOWENI eCE NuMeMNO Monm-
pesopayiiil CBEY NAZAET HE TONYPOBAENYD MODEPXROCTS MEHOPSIA
§ CCHE NPS STOM NAOCKOCTS NONNPUSANIN HAKIOHGHA NOZ yraou 450
K NAOCHOCYH NARGHRN,T0 NP¥ OTPANONN OT NOBEPXHOCTY BOSHAKG=
DT 780 CDETORNE BONNH C BSAFMRO-GCPUORNEKYAARING NANPABISHIf-
ME mozeCanull SEORYPUNOCHOrO BeETOPR. Y OREOR 43 BMX,T8R Hasy-
ssomll R -sounomenws moncemmn Gynye cosepenvsos mepmomyi-
RPAAMHO MAOCKOCTH Najenwa,s y Apyrofl Rp -mowmononTs-mapaz-
Zeasuo efl (pac.l). B ZamaoN CHABHONOTACHANTEN KPACYBIRE NOR-
ay R wRp ~mounomenvems mosmmzaes passocss jes,semvwsus mo-
20poll Gyae® SaBACeTH OF CBOICTR MAHEDAEA,.A TAKNE 0F YIS Na-
D e Y e ——
0T NONMPOBAHNOK TOPE[XHOCTN MUHEDANR N PASANUADUMECH HO (ase
H 0 Hanpendenay BonedanuilynsammojeficTsys wexAy codofl ofye-
IREAMBeNT BAMUNTHUBCKA{l YApARTC) NONNPHSANUA OF DAXCHHOTD CRO=
T8, ANTOHCARHOCTE CHOTA EBEZOHN ROMMORGRTM GyZcT 10uATECH ©
HSMENENWON YPER BajieRuN 0BeTa (pnc.2). Boawwma NS ~moumo-
HOHTH HENPEDUBEO BOSBPACTAST NO uCpe ymeaweenus yraa Y  ,ror-
A8 EAR BHOWOHU® Rp ~HOMIOHGHTH CHANANS MAJACT,S SATOH AU~
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