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BEELEHRAEE

[HTEHCHMBHOC DOSBATHE HCCREZOBAHEE NO XuMWV D83 # WITPES BO
COPPEMCHBON O70HC DOSFHTHE HOYRE M TEXHMER OGYCROBACHO TeM, 420
9FH SECMENTH ¥ WX DO38OOGPH3HME COCANHGHNS HAXOMAT HNPOKOe WPaH=
THYCCROE NpaNCHeRRe, £ YNGRy COCARESHMI D30,uNCDENX DOEHOC NPaE-—
THYCCROC JHSYCHEC, OTHOCAYCT ONRCNHE, OHNWCHHC KOWNOSHUNE # NPOND-
BOABNC DRAS EHCAOPOAMEX KNCROT. Cpelis NOCHCAHEX BHABICHH COGRE=
HEHHSA C NBC20—,NHPO—,CErHETOSHCETPUYCCKUNE ¥ EPYIMME CROECTROME.
JooGoe PHMNOHMC ¥ NOCHCANNE FORN NPUBACEONE OPPOLOCHaTH Pad, B
CBASH ¢ NOUCHOM HOFHX S/JENTUBRMX ICEMNEO)OPOB. YCTSHOBIERO, B
99CTHOCTH, YTO OPTOOCHEY WTTDHA,SKTUBHINPOBORHEMI HEONAMOM ,NCPO-
MERTHESH N0 CBOMN CHCETPSABEO-IRWEHECHCHTHMYM CBO/CTDON AR HO=
nogssonenss 3 OHI' (onTHveCHNX EIOHTOBME PeHEPETOPEX).

CacayeT OTNCTHTD, YTO (0C)STH TPEXBORCHENHX MOPSARCB(: PON
yNC#e PSS W HTYPWA ), OEGFOASDE EX TEPHOCTOLROCTH, XMmuecHOH
MEEPTHOCTY ¢ APYraa CROLCTBOM IPEACTEBAANT HNTEDEC B SHINETHYEO~
KON ¥ TOXHONOPHYECKOM SCNEKTEX. [OCHCAOPSTEABEOS CECTEMOTHYCCKOE
Hcese ApBamue » o0RoCTH (OClOTOB DAY HCCOMREEHRC CHOCOUCTByET ROR
BHABAGHUY HOBHX OORBCTe! UX NpUMCHOHER,TOE ¥ Joaec PEYGOKONY HpPO-
HEKROBCHNI § XWMMS DPOFC 5eCHNS KHTUDECHOFO KNGCCS COCMMEHMi.
lips B336uNOACHCTRRN NHOTOOCHOBHMX OpT0~ ¢ BOARJOCHOPHMX RKECEO? C
TPEXRORCHTHHMN ROTHOHSHY BO3HORHO OOpS30RSERC COABEOPO YKCHS Pas~
REYENX coepsmemmii. [poneceu, NPOECXOZAWMc NpE O¥OM, JSRCHO ue BCer-
A8 WCCHCROBAHM NMOAPOUNOC, He HIYWenH,HOTDHMED,NPOUSCCH OUPS30BH~
BN TPEROABGOCIOTOR W EMCENX MUPOJOCISTON WTTHER.CJuECTByeT HeOG-
XOAR#0CTs Sosce  PAyOREHNOTO 43yYesNn DOCYBOPHENOCEE OHNCH nyTpes
B OPTOLOC)OPHO! RUCHORC, KOTODOC HORET ABUTHEN OCHOBON NONyweHEN



HOBOTO CBRSYINET0, 5 TOKEE SOUNTHNX NOKpUPH.

flcpeuscaesHEc DONPOCH NETAN ¥ OCHOBY ASHNOH RNCCePTHUMON-
woil paGoTu, HOTOPER ABERCTOA YOCTHY CHOTEMOTHYCCHMX HCCNEADBO-
unfl JOCPOTOD poNEME U D¢ SHONCHTOR, NPOBOAMNEX ¥ WOHX AN CCCP
DOA PYROBOACTROM SR8ZEMNKA .D.Tousncews.



I« OB30P ANTEPATY P

Bw””mmnl—
00—, BEPO- E TPH OCIHOT0I POANOSCHNEIBHMX JHCNCHTOR. [OCHOABEY
3 970l palove 3ISTPEIrUBODTCH BOUPOCH XHMEN HOBACHCHPOBOEEMX [O0O-

70908, NpeABOpATCABEC DOCCHNOTDHN HCROTOPHC OGIERe DPHUBIPEIM XEMER
# CTPYETypuEe OCOCCHHOC?H 2POP0 EESCCHS COcamBeEul. CRACHEOCTS B

DOPO3OESHED NOAMMEPOB § COVCTOHMN CO CHOCDOUOCTRD A9BETH CHSBAN-
Hic, HOYNOPAZOVCHNNC CTPYNEYPH 39TPYANACT HX K3yUeHNc. [0ITOMY
DOTIPOC © COCTEBE OCHOPHORNCHNX COCMECHHI ABAKCTCS !pePICTOM
PCOPCTUNCOREX 11 JECTIOPHNGH: 8ABBUX NSYUOHS! WHOPHX HCCHeZDBTERE:.

HocHOTPpR BS OFpONNO:C EOANYCCTBC DOSOT N0 XmMEw (0C)OPHO~REC-
WX cocamEeEMi, D BONSPHETO BPESGHE He CYHCCTSOBGHO eXRBON
CTPyRTYPEO! Teopun STEX coepmueBml, OXBOTUBSHME! DOE KX MHOPOOGPa-
Bpe. luub & HoBuy 50-x rOA0E, CBRGrOASpAE YOOBRCPECHCTBOBIHND HETO~
M0 pocamipOBRY CTPYEEYD, 299 feopun OuNs COSNINS ¥ UOAYYMES BOC~
ofgec npEsEsmMc. OC000 nSuEOE § ee puspuloTR: OHle poOEG Ipynmu
sceacAosatencl o PESBe © THAC, © PPYASK HOTOPOTO PECCHOTPERHM
OCROBHNC NpUENEEN N0CTPOcHER JOCTOPEORRCANX cOemmEemmi /[-3/.n
wrons Ben Besepa, » Jynaowenveasnoil sonorpadum xowopore /4/ noR-
WeASE HTOT UBOPONOTENX RCCHONOBSH. 3 990l o0maceH.

Cornsese saranzpy Tuzo » Bas Deseps, aas (0C)aT0B XapsRTep—
WO CYHCCTBOBOBENE COABHOTO YHCAS DPS3EOOUDH3HAX CRONHHX SHUOHOSB ,
OTENNSDAEXSH CPONCHBD KOHASBCOLEN )OC/OPOHUCEOPOANNMX FECTPoGR-
pos 02 “ssoamporaEsod rpynms FO," 20 BICOROKOHACHCEPOBOHEHX CO-
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€ AHeHEl § OTHOONYCIBHME DOCHOHNOESHNCM TeTPISEOE, ¥ PESYHLTETE VETO
HOry? oOpas0roTHes ueNM, FONGUS HAN pasvevsieHNe uenu Joc)eT0B. Mo~
XOH® B3 IT0T0, POSAUYSDT TPU CTPYETYpHEC rpynmE

I iuvelisue (nomE)OC)oTH) ~ NEUOURE S TETPOIAPOR PO, ,CEABIHENX
mexny cofoli aToMSNN HHCACDOAS, OCmMMN jinA ABYX COCeRHEX TCTPS3/POB.

2. lammrecuue (veofocloTd) - HONMP WS vevpasppos PO,, oma-
BOWENX MOEAY COGOY KON W B ApoRuAyEeM CRyusc.

3. lsonons~, ueT8 ¥ YALTPOYOCLATH, WECDNEE B OBOC. CTPYRTYPe
FOUKY POSBOTRNONNE, T.C. TOTPONPN PO,, ¥ HOTODMX TPU IFONG KRCHOPO-
me spamoPes ofmmsl ¢ COCeEmNE TCTPASNpoN.

b nenon 90 Ban Besepy coC¥eR [0CLOPHOKWCHHX COSANNOEN! OBEGHBE-
@Pes Jopuynol:

Mm( pnOn{ S+ K)/g

TAR: - OEDMBSHCHT ROTHOHO WIRN CPrOHEVECROTO pojwkans,

0 = CPeNeHD NORENEDRSHINS, _

¥ ~ coozsomense i,0/P,0; wm H/P.

L GHE X2PORTOPH3OFATH JOCTETH N0 ITOMY OTHOWSHMD, TO PCEX WX MOE~
B0 UpeACTERNTS ¥ Bume xi,0 . YP,0.

inn Qoclezon K = 3, nomnjocfevor I < £ < 3, wevajoofovos K = I,
yiastpe-ochats xspapvepusyoren smavemmes K < I, o mpe K = 0 noaywe-
eren fopuyse jocjopuoro empmpmms - P0.. ..

foclaTu, » wovopux K > 3, cnepye? CUNTATH CMONSHHHMYN COINME,POE
K@E 30pAA rpynms PO, wove? ypORNORCENF8Th TONLED TPH SHINBONCHES
K@THOHS

Jugeiinue Jocjers (POAWIOC)aTH) MUCWT COCTER MEXNY OpIC -
(i;0/P,0, = 3) u wevajochavon (B,0/P,0; = I). OCmen Jopuyne oPmx cO=

o mmnennt ka2 PpJsg, e
iCXOTH W3 9201 (OPMYMN POMONOFWMECHRI DAj NCABDOCISTOS ADE-
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SeH HOYMESTECH ¢ OpPOiocieTe (n=I). OUasexo cprejoches OGHIED EE
OTHOCHE K NOAB}OC)O2H, NOCKORBEY P CHyWEe HOHOWEPS MgPO, meamas
CTPYKTYPE UCHALYSLTOH.

I. 8) OPTOOOCOATH PS SUENERTOB

llepsiie COOGEEHSN O CHHTOSe OPTO)OCHOTHMX COS/MBEBRi P8 ome—
GOHTOR OTHOCATOS K NONNY UPONRNOre Bems. TOras GuMEO yEe HIHECTHO
/5~8f, %0 Gessofue OPTOOCIHOTH PB SICHGNPOP NORYYSOPCH CAROE-
GCBUEE MX OKHCROS C WETU 0C/8T0M HCHOYHOPO MCPORNS ¥ UOCHSRyDasl
06paGoTHON OXASRACHBOTC CHASSA DOADI MER NCXSHUNECHEW 0TCOpON 00—
PeSyuMXCH EPACTONNOE OPTONOC)ETOE. Hpowe TOre, P AMyepswype
/9=1%/ ouncess FEIPSTHPOBSEENE OPPOIOCIETH TPCXBINGCHTHOPD WYTPEA,
ISWTGEA, LEPEA, NPISCONENS, COuODUN, ABCUPOSEN N SPOMA. X DOEy-
Ygus nyTes PoszelicenAn We POAMNC pPOCTIOPH comell po Smemen®os Joo-
Jopuoli wucmoroll win [0C)9TOM HENOYHOTO METAARO.

Bayep u Ap. /1921/, mecnenosesase Npouecc 0GPasOBOENA OpPPO~

nupo- ¥ TPuiocle®od ( Lo, Nd, 5m ,Gd u Y ) yerasopumm yeasosun 00-
pESOBOERS CHOAYNEEX COeARHOEME = LnPOL. oHeO o Uy (P07)3-aHRO
#  lng(P300)3.0HgO s BB Lo ~ ps smowens.

I nocHCAEEC TOM, OHSPOBpR yOwmMSE COBCTCHMX WOCHEeROBaTe-
#el SHONN oHSNeuERES .1.TousHseBS paspepuy®H DOlOoTH N0 USYVeRHED
BOAEX (OCHOTHHX CHCTeW, CONPPEOENEX PTPCXBORCHTHHS BOPRORH #y B
TON GHONE, D3 OHCHEETH ¢ UDHNCHOINGY WOTOAOE DSCTBOPWEOCTH, HSue—
pesnf HOBOCHTPOIEF BOAOPOABUX BOHOR, JNCHTPONPOSC HOCTE @ Ape §
PesynsTePe BACNCEH CpCAHNEe, CHCHOHHHC U KSCHHC 0pT0/0CchoTH. Hay—
QB EX COCTOB & CHOUCTES NOTO/OME XHMUYCCKOPO, MM ))ePOHIMARLEO-
TCPEUYECHOTO, POHEPECHO G30B0P0 B {R-CHCKTPOUCTPINCCKOPO JHONNDS,



ARf CPOBEONNA NOBCIPHMY OTACHALENX D3 ONCMONTOR I mpoueccs o0~
£ 930B8HNA HOCHITHHX COCHMNEHHS NPEBOMNN WNERENECH B RITCPATYpe ABE-
HHe OTHOCHTCISHO HOHOTODHX H3 HAX, ASDESC SC3NOENOCTS CyANYS O NO-
PelienEE BCE! PPyONH NSHTOHAMADB. [OCHONBKY HOCLHE®H DI SNENeRTOB, KBR
MPOBUAG, MEROPSCTVOPEMN P SONS, CONBENECTRO N3 HEX GuEE NORyGeRW
BISHMOARIHCTINEY BJ0THORNCHMX WY XAOPHCTHX [HCTHOPOE P8 SNcNeNTOD
ommmmwnnmmm
®8F OCHANOP OPH OF0N MCHARCH P JOBCHNMOCTU 0F: DH cpejH, TeNNepavy—
P, KOHNGHTPOUMY ¥ COOTHONGHMN MENAY PEOPNDYLEMMY ROUNOHCHTOMN B HO-
XOANON PGCTBOPE. /SMCHOBHC RNCEOTHOCTY UNEST WeCT0 upa EScusopei-
CTREN ROHTONUEDE C OANO~,ANYyX B PpeXsoucHoNuNER JOCIOTAME HeNOYHMX
WETNNR0B. [IpE 9704 OTECVAAWYOS BOAOPOAENE WOEH, YPO NOBUESEY ENO-
WOTHOCTD CPeMi. C Wi, PO, /22-32/ vemCACTBNC BUTCCHEWEN HOHOD BOAO-
pome ws H,PO, peaRuss COUPOBORASETCH SEAUNTOABENM yueHBNeRmew pi
Ppaceeope 02 2,5 M 1,6, lpovexauuall nps 570N DPONSCC NORND NpesC—
TOBETH CHEYOUMN yPORHOHESM:

LACNO2)5 + MHgPOL 5 LoPOL+ MIVO3+ RHNO3

(M = NHy, Na, K, R, C»)

HORSINBGNKMECH B DICTEODE WOHU BOAOPOAS NPENNPCTBYDY KOAMYC-
C'TBOHHONMY BHACHORMD OCORES. F po3yNsTaTe NOBUUEHRS DOCTBODUMOCEN
ocleTe naRvsHaAn mpa pH < 2, B POCYRODE OAHNOBPONCHNO NPHCYYCTHYDR
mOBE L, ® EuemOre jocleTa, NpEYeN OTENONCENG Onpejeasesoll B
PGCTBOPE ROHUCHTPOUME HOWOE OF TUOPOTUNECKO! FCANYUNH, HOSPACTUEY
O ABOBPENEHED C yBCRNYSHNCH ROBUSHTPSUME HOHOE POROPOSRS.

Vps yseamdemss WH,P0, » NOXONEGX PacYPODeX, Boumies ¢ m=I mpo-
HCXOREY NOCTCNOHNAT HEHTPAIMSOUNS WOHOB BOAOPORS, » pelyabfese We-
TG POCTROPEMOCTH HOCTETE P8 DECHMENTS NOHMENIOTCH. LAY HX HOIEWECT-
BOEHOPO BHACHCHAA » OCSADK TPeOye®Cn NpUOHESVPoNbEC 1(0-KpaTHMl mO—



GUTOR OCAMTENA.

C ozmocssucmennumy QocdeaseMm -, No, K, RG, O PeSKuEn B3gu~
uopeficrsus pS SNCNONEOD WepEesOl PpynmMS L« /f20-23/ m Ce 2427/
UpE COOTHOLGHUAX peOTEpYUERX RONBOHONTOS A0 1=30 (» poaGasmes~
HMX PSCTIOPAX) NPOTCEBET ¢ OGPASOBIHEEN TOEBKO OMOFC COSNBEBNR
CPORBCTO [O0)8%6 S JACHEHTOB.

B ozawume 09 HOSPOENHX JZCHCHTOB, P JNCHONTH WTTpReROl DOA-
rpyuns, » vacsuocwm Oy /32/, We /33/ v E: /34/ pearmpyer ¢ 0zs0~
sowenensuuE JOCHOTOMN Na o K ¥ O ¢ 00posopaEmes coeAmNe-
Hull ZByX *EN0D - cpeamerc Joocjave » AEOIWMX cOmNel COCTana
2LnPO4- MHaPO4-nHD,

lpepuil, IEAAGEMGCH NEPeXONHNMY ONCWEHTON 0T NCTHRHX NOETOEN-
HOR & PARGENM, NPOSBARCY BEEOTODPO: OTRNWEE B DOORMENX :E39WMOzel-
CTBUN C OxmOSawcuenuMME JOCIOTOWE HeROUHMX weTsames /29-31/. Tew,
nmmm&"a;".aw.m:
CHCTENSX C OAHOSOWcHeHsMME (oclevoum HOTPHA u pyOmmmMs oCpaesyeses
Tonsk0 mopusasuull jocdow mespmm YPO,-2Hy0 o B cuevesax ¢ Of~
HOSOMCHENRHMH [OC AYOME WSANA ¥ UOBEE B TOX e YCAOBMAX 00pady-
DTCH TORNe ¥ CHGHGHNNC COMM. [0 m < & » Oofcux CHORONAX DNjOAR~
eTen uopuensuull jocjer uwrpus, o 38%ew UPH W > 4 HOUMHaETCH NO-
mmﬁu“l(@)lz'!o.em
opPOS00IeTON HITPEA, B MERANNSACH HpE OTOs TeepAEa (938 npeNoTEs-
Ene? CO0Of, MO~BIAMNONY, CMECh NpOCTOTC (OCI8® WYTPMa ¢ REOHNOrO
BonBcROre (uam ueswuenoro) focjews weepms ( VP04 2H20+YPOLK(G)HePOL-
n Hg0 Jo Tipg =30 u sume sBopusnsEul (OCHET aTTPRA NCYESGET W
COCTaN OCOARe mupamseTes Jopuymoll 2 POy K(G)IHPO4 nHO

Baam:ofslicTENE MOBOB D3 SECHMEHTOB C AByxXoswcmonmmm (00)8%To-



¥ HOBOYBHX WCTOENOP HOCHY HECHORBNC EHOE xspsEyep /22-34/. Bme-
same (20 § = 1,5) SCNCACTENC OTNONNCHNS WONOR BOAOPOAS WO HPO, -
NPORCXOSHY JHCHBECHNe SHSGemms [ pPSCTROPS, YTO COOTROTCYNEHHO
SPCNATCERYET EONNYCCTBONEONY BUASHONND OCGARE LoPO,-aH0 o

l0oP0My ® AONHOM MHTEPBONE COOTHONCHEI WeEAY PCOTHDYONMNMN HONNO~
HORTONN B (NESTPATE OANOBPEMEHEO UPHOYTCTEYDT WOEE L3 u PO. .
[0 OHONYBHE: OCSEACERSE CPeANETO JOG)STS DS OBeweN?e, ROGSBEWeuM!
i ,liP0, BeliTpoaIByeT HOKOMMBENECH K SFPONy WONCHE) HOW: BOAODOMAR.
HelizpaRgasnun 39PePE3eTCE WpK 1= .

CyusapuOc. ypORHORNE NPOTCHBNES! NpH STOM PeOKIEN HORET JuTD
S38MRCAH0 B (Opmc:

LA+ 2HPO, s LAPOL+ HyPOL
HOHNe RECIOTHOCTH PSCTROPS ¥ DOPOANERLHEO /29=34/ yrommdcHme ©O~
OTHONGHMS (OCJ8T8 K D3 SHGMENTY ¥ TOPANX (838X, PCACACTEEE Ve~
10 00pESyUECH OCOARM NEPONCHEOTO COCTESS, I HOYOPME O, : L
sssensozon oF 1,0 a0 1,5. Gopumponamse cucHaENON COME 2 LorO.-
- MgHPO,nHy SABEPESCTOR UPE U=4 » cxywse KNP0, = opa n=IZ »
CHYNSE NoyHEO, «

FuAcRetitc CMEBSRHEHG COAW C ABYXSOMCLOHIHME [OC)STENE WSBOU~
HMX MCTOINOT NpE Horpemsmmy A0 500°C TepaDT OABOBDCMCHNO ¥ PHi-
pOTHYD B XIMMYECHN CBASSHEYD POAY. lpm 600~700°C npomcxozme ux
KPHCTGAANBSUEA. )CBAOK NpOxSRenHX mps 1000°C comeli wpexcvemmu-
6F CHOCDH COCTEEE < LoPOu+ myPy 03

b CHCTeNSX C PPEXIIMCNEHHNME (OC/aYaMN ucROVHHX MOTOENOD
fe2=35/ ps omewen®s 0GDOSYLT COGRMECHER Ppex THNOB. B Hovame
B33EMOMSHCTREA A0 n=(),9 00PG3yoP0s OCHODHUC CONE, BHDONOENEC OG-
mel Jopuymoll OLoPOL-La(OH)3:nHoO o N0 pPoamumM:

IOLA(NO 3+ 9 M3POL+ 3H]oO —y BLaPOL-Ln(OH)3 + 3HNO3+ 2 M NO3



fox pupso #8 peemuEE OOpu30BONEE OCHOBBOPS (0C(a%s, B pacT-
BOPE NPOHCXOZNT BIRONNEHWE WOHO: POAOPOND, YO BHUSHBOCT yHCHBEC-
ERe pH pSCTEOPS, 20T BO HOCYONBEO, P00 TONCEATH NORMYOCYBOHEO-
Ny OCORADHND HOHOP RSHTIRUAD.

lpe Asnsmeliues yseauvensw sosnentpsmms ¥ ;PO, ocwowms® coms
THePeXOANT P HODSGNBEEZ J0CieT N0 poaNmEM:

9 LnPOL-Ln(OH)3+3HNO3+ M3POy __y [OLAPOL+3H0+3 MNO3

npi 9PON RECROTHOCTS CPefli DESKO yMOHBMSETCH. /'aUvmes ¢ @ > I ypo~
ATWIB0LT0N COOTHOMEREE JOCHOTE B LA 3 TREPAMX (838X X NPH SHaye-
HEHX W 7 § ONO CRONORNTON NOCTONMNNMN, ponuEw I.5. TpH o20M O0-
PESYUTCH COSAMBONNN COCROBE 2UoPO, MPOL nH)O o Tipl HOTrpodsumm
#0 500°C spomcxomws nomues wx Zerwapezemma, nps 600-700° - xpuo-
TAREASOIWA .

Tomms OGpoSON POSYRLTETH NSYWOHNS CHOTOMH L3 -M H,_ PO,- HyO
(rme x= 1,23 u ¥ = Nyl Na, k)RR O ) NOKSSESGET, Y30 pPeamuEn
P2 smcwen®s ¢ JOCJOY WOBGME COUPOBOZASETCH BURCHCENCH CPEZEMX (oo~
8%0B P8 SRCNEWTOD B COSRMECHM{ CHOENOFO COCTER8,. K NOCIcANNN OT—
WOCAYON OCHODWHC ¥ CORGHNWS CONE © ovmOwemMen PO, K L3’ = I,5.

flan NOKASUBANY NpRIClicNlEc DOIYABTOTH, EHOMNOACHCIENG HONOR
et o—u!\".lm"ukn.“ NpOTCHAET C yYBCTUEM HOHOD
BOAOPOAH, KOTOPHE OKSBNBENT BIMAHNS HO DGCTEOPANOCTS ¥ COCTSE 00pa—
Syoumxes coozuuenafd, pEPOR? HCNOWHOTO WOFARNA CHOIUBICTCH MY DOOT-
BODEMOCTE OCOARS ¥ B2 TeHAenuER ¥ o0padoRgHEn CHemsHmuX comell, no-
sumsnnelion NPy Nepexofe 0F HOTDEN ¥ HAUMM ¥ nesmwn. Fomm ~N-.' g gt
B0 UBOTHX CAYUSSX PEY? Cols OZUNEROBO, ¥ CBHSHE C CPORENTCILED
”mnmm(t’-l.ssxs wHu-I.lz.)
DrueTuN, YEO OCHORHHC CORM PO JECHEBTOR BuACHOHS TOUBKO B CHCTeMe
@ NozPOL ¢XOTH CYNA NO OCHOBEOCSE CHOVHMX UCTONAOS CHOPEC NOXHO



Sumo OuugeTH 00pe30BAHEe OCHOBEMX $OCH8T0E ¢ COOTHETCTEYIMEX ORO-
Touax ¢ KgP0,.

Te menmas B o0pos0ssusd AsOHHMX coZel JOROHONEDHO HSNORACTCH
50 pEAY Pe 9 CNSHTOF OF ACPREX NOUTOHUROS ¥ THECEMN, UPOXDAS Yopes
HENNNYE, ‘SHSRUMX, NO-BMNMONY, BO roaosmmmi, Tow, HSHTSH u nepul
woote ue o0paayn® ¢ JOCTaTIME HOTDAS CNeESRENX COBel, romommmEd
TjE EOCHOOBSNNEE HOHNSNTPOUMAX OUPSSYET WX TOEBEO € NozPO, o @&
OCTONbIRIc JHEHCHPE - C OZHO-,AByX~- @ PPOXSaMCHCHHEHME [OCCJATONE
BOCX UONOUNNME METARACE.

Tvepmic 7838 OpT0'0CIHOTOP D3 SACMERTOS DABANURHX COCYSBOB Rio-
07 CBOW XHPARTCpHEC Tepworpsuus. Kozaul vam comell npu narpesesum
ApUTCPICBAET ¥ OCHOPHOM CXOANM: NPEBPONCHNN, OTBCUORGNE JABNCRMD
mnm_mmmmm
EEpoHEE DOYTH BOSX coc/mnennl UpOTSESe? CEYNOHWATO - B ABe, TPE.S
ESOF/I9 B B Yevupe cYazmm. lloauss ZeruApoveums comell NPONCKORET NpE
Bucomx semmepagypex (400-600°C).

GocloTi P8 ORCNCHTOB UMewT ABO CTPEIYPHEC NOAM UBSINE - HOBO—
NIOEYD B HCEHROTHMOBYD /36~40/. /(3 ZoTEUX SONTIEMAOS XSpOETepHS
YOHSL:TORGA (VOHORENNNGR) HOZR)WEBIMA, U30NODIHES C HOLAUMTON.
[0E839H0 TSKEc CyHCCTHOBSEAS MCKYCCYBEHHO! PORCIPONANSHEOY NOMmiu-
RSl HepEXOAAEEll UPR HAPPEBSHMA A0 YMCPOHHO BHCORON TeuncpaTypH
B UOHORAREEYD OYPYETYPY. TAZelue PO SHCNONTH HPUCTSRIESYETOR B
EOeHOTHMOPOH (PCTPArOESNBE0NI) JOLMO.

figum /41, 42/, usyvonmmil peyZPSEOCNCHTDONBHME HOTONOH KpPEO-
TORIMYCOKME CTPYRTYPH (0c)aTOB NONTANS, UCDEA, NPA3COMMNA B HOO-
Zuua, sagen, Y90 OHM AMuCpPEN. 0ZNO HS {63 - UOHOKENEESR - ®HI0~

u0piBa uWBepaNy MOBALMTY, APYPSs - FCECOTOHSASNSR HODOPO THRG,
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#0T0pui NPE HATPEBARNY NCPEXOANT ¥ MOHOKANENYD, TPERORUSIPENLEO
u8 257 Oonee mEOTHYD, YeM PeNCIPOEINBESA WOANDMESmMA, VyHW peO-
CUNPOH NOPAMETP: AVWEEK WMOHORAMNEOX § PEKCATOHSABHO! NORW)BRAWAL -
NOCTONENC DemOTRE w omOTHOOEER 43/,

08 %e yCTAHOPEE, YTO ANN CTOCMAUSGUMHE CTPYKTYPS OGABGTSHLEOD
WPHOYTCTBUE NEORWTHO! PORH, YTO NOATRODEACED ¥ XUMNUCOUTNME mEONe-
Aosauunmy /437,

Azvopaun padoTu /44/ ncomeZOBEN3 CTPYETIPe $OCHETOR raAORE-
WER = GoPO,-HQ | 4GclPO4NazPO, - 12 HaO 5
¥ BOSAYEEO-CYXOH COCTOSHNW I UOCHE HEOTPEBONES AC NCCTOABHOTO Be-
©8 NpE pPesHUX ToMNEPETYPAxX (MO 1000°). 36d POy Gd(OH)3- 2 H9D

YCTSNOERCHD, WO GdPO, WMOeY A SO [ MRE~
mme - remcerossasey® (e = 6,895 ¢ = 6,33 AjnpocypescTienEes PFRyN~
ma Bg = P6y22 umm jg = P6,22 ), USOCTPINTIPEYD C FORCOPOHONBEIME
HONRHESIMANE JOC)ETOS NONTPONS, UCDHN ¥ HOOMME, TeCo C NPONCTO~
DRPCHAME UEPHCBOL PPYNNS DS DHSMOVYOR, F NOHONNMWHYD, WSOCTPYR-
TYPEYD HOHOLNTY.

PeHTTCHOTDONN OPTOJOC)ST8 TOACHWHES, NpowamensoTo mpm 1000°,
“once CHOEHS, UeM TCHCOrOHSRBENT (0CJ8T ¥ CYWECTBENHC OTNUYHATOR
©F vee. P00 CPHSOHO ¢ NCPEXOAON PeECSPOBARGHON MOAR WRGINE B Apy-
T'yD, PCPORTHO, NONORAMHOBYD, H3CCTPYETYPHYD MOBOUNTY. /SucHeHEE
CEPYETYP NPOMCXONET UpE Tewnepowype mume 500°.

CuemsKHOA ¥ OCHOBHOA CONE TPORONHEMH U HCXORHOM COCTONEMN
DCBET: HOSMOP/MN. KDRCTANNEBOIMS OCHOZHO! CONE NOCTYNIET PONBEO
mpu 610%, weuy coovsercTsyer OSESOBIJERT WO Se TopUOTPAMNS, 8 Cio-
mamuo! ape 20°. ComocessNenmwe poETrenoOrpSMM cuemsunol COmm, HpO-
wouenvoll nps 1000°, ¢ pewsresorpsumsMs GuPO, B NoPO, JESSH=



BOCY HO OYCYTOTBEE NOCICAMMX B DOAYYEHEMX NPenapeTax cucuguuell co-
B, Y90 HS6T OCHOBOEENC OUNTEEE 4 GdPO,-NazPOy-12He0 uEEMAY-
XHMEUCCHAYN COOAMHCHUCH.

‘erpei 00pasyes T MpEPOAC CEOX JOC,aTHNE MANCDENM. [MPARPAT
hociave HTTPES P OPHPOAS BOCTPCNSCTCS B BULC BHECPSEA YepuNTe
%03 R30s - UHO = YPOu-2H0  J38Y. u30cIpyReypEOre < PHNCON
CaS04-2HeO  « HOOPAMEBNMOHHOC YHCHO WSEpEs = Hew £, CHEPOEMA
MOBORNUENOS, HPOCTPONCTORNOS FPYNNS Cop-A/,; Qo= 5,47
8,=15; Co,=26,29; Q,:8,=0,361:0,4i5; B=(I13"4", Z=4

[ipy OPORGAABANEN YePUNTA O0PasycPCA KOCECHOTEH.

Anunyecrul COCTOB HCOHOTHME COOTHCTOTBYOY Jopuyme % O3 RO0;=
=2 YPOy o 05 HSOCTPYRIYPEE ¢ OPTOCHENHSTAME LMPEONME N TOpEm,
JOCUATaNM, GPCCHOTAME ¥ FOUOASTOMN CHOLJEA ¥ DCANOICMEIBEHE SR~

:Dl?ﬁ:[q_ffamd; Q= 6.89, 0= 6,048 , Co/Oo"'- 0,837 , =4

¢) Kucmic 0pOL0CLOTS DS JWOMONTOD

ASBHC U3DCCTHU KONNACKCHAC [OCIOPRORICHNC COONMMeEMA YPoX—
DANCHTHUX NOTOWIOB. OCcoupeursomuec Aeiicrsme N PO, ©o Tpexsenens-
BOC ReNESO pMcpENe GuA0 ECUHONLIOROEO » susuwse ® 1892 p, UsseoPuo
Sumo Texme, 990 oxpummuel, oK 2 Reme®0, RoeT yoroliumEue mONNNOR-
o ¢ oprolociopsoll mucmorolf /4/.

B nocmejime TOAH,.§ WOC uw 30 rpammnell, TONyUMEN DOSBNENC po-
Gotu, DOCBUNCHENC MBYUONED COCIODROKNCEMX COcnUEewWn! YpexXmamems-
HEX NETAENOB, B TOM YHONC DeANOICMONBENX, C NpUMOreHENEN HOTORD
pacesopnuocty Cxpellsesawepcs. OGwmm 2an BCox rommx (oolePuuMX
CcHOTeM, COACPRGRNX TPOXBGNOHTHHC KOTHOHH, AUERANEPOAS
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opm 25°.
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fagepec B ACTOALHOM)y HByYCHAD IPOLCCCHE NOAYNYEHEE @ CBOUCT~
BON KHCAHK JOCIOPOB 0COGCENO BOSPOC P NOCHEERWC P'OMH, B CBRSN ©
pocuApcnsen oCHOC%eH NpEMcHEHNA BAZyaEX BEHSCTS B8 OCHOBe joCiop-
HORMCHEX CoOcjuponBl. (PENYSOT PO TUNO BAXYRAX BOUSCYE: NHEENE
JooloTHIE CBEBHEE § (OCHeTHHC NCMeNTH, KORODH: POSENYSORCE NC JB-
SHUCCRNY CHOICTBON # N0 INMUEBNY NPONECCOB THEpPRsHMS /57 /.

UBHIKOME BISUBSYE0H HOHUGHTPUPOBOBELE POCTROPY OKBCed B Iij-
pooxnceli weTHAROR B JOCIOPHON KACEOFv. hesNCiBe! MX XapoNTCPEOTE-
KOU #BEACTER KHCHOTHOCTH, XOPDIRPepUSYyeMOS OUUYHO denvgunoll pousp—
HOTO cooguowenun Py0p : iy05. [AAA ZOCYIROUNO ROBHEHETPEDOBANBLX
PeCTHOPOB 990 COOTHOBEUNC MOHACTCR B GPSNCESX 2 3-5.

B nacronmee spewn JoclavHHc CBRANE HORGORCC SUDOEC HONORB3y—
9F0s P TOXHNES BHCOREX TouNepasyp. Ocod0e WeCRO ¥ TEXHOBOPEE OF~
HEYNOPOR 3I9HMMSCT HUNNO OCHOTHOR CBASHA. LHSTOASDR BuUCOKO! TeMmc—
poType umSnBeunsl (OCHOTOD INOMENES HO c6 OCHOBE LOXHO NOAYYSTH Ha—
nommn, UpETONESe AGs cay=0s npm ¢ sumoes Ao 1900°C. Nemmywmwe
PosynsYotH Guln AOCTErBYTH UPH COYETSHEE on0WOS0CHoTHO! CBESEM ©
SIDSOCEABROTONE (¢ RAYCCTBE ONOHNEIYER).

JEguATenbuNl BEES) B XuupS OOCLSPOR B JOCHATHHX BMZyAMX BHC-
cuu petoes Ewpsepu » CHA, Sope - o €pomnmas, '.B.Tonensens - B
CiCP, MuOr@e uX paCOTH BOCPRARGHH SROMO)OC OTHHN CBASREN. JlaTepa—
TypHUC AOWHEC, OTHOCAUMECH K NONYYCREU ¥ UBYUCRHD BOPUX (ocjeT-
Y CBASYOGMX HO OCHODC APYPUX ODHCHENTOR NONS OTHOCHTEISE0 MNO-
qECcaenng, (UYCYTCTRYLT CECZCHER 0O HCNONSD0BIHED 3 9T0U oCmacEm
Doclavoy P8 DNCMEHTOB, B YSCTHOCTN, WREPES.

YrayGacusoc WCCHEAOBONNE [OC)OTOE WTTPHS Ted JONce HeOUXOME-
MO ¥ POEHO, Y20 HTTPNI ADENCYCH CROCOODESHNN “"nOlcAbENN" SECHeE-
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08 nNs TARSEHX P3 SEcHeNTOB. NoSPOMy, KR NPLACTOSANCYON, SOKO~
HOMED 06T ¥ OCOOCHUOCTH, yCTIHOBNGHEHE NpE HCCICAOEAREY JOC)Hag-
BYX cocamsenull ueTpma, B GOABEMHCTRE CAYYSES CYyAyY XspoRvepns
AN QHONOPWMHMX COcAWHCHRE D3 JMCMEHTOR RTTPHCROL PRyNNM.

2+ _[EpOJOCIa%: DS ONEHENTOR

b 0CicANES TOR NHPOOC9THNE COCAABCHMAN NOCRANCHO IRBYE~
fensi0e YNCRO palo®. J20 o0LACHACECH, B YACTHOUDM, TeM, YO S
J8CHEHTH C BEPOTOCIOTANY LEBOUHHX WeTSNNCE OUPSSYDE XOPOEO pace-
sopamic Asolimse napoloclamy. He OCHOBE STOF0 NPERISESPOCECH OCy~
HEOYBATD POSEOECHEC (OCHOTHUX MAECPENOR B BUJHCHEEC B3 BEX PPy~
8 P8 JBCMEHTOD.

[l HpOJOC)aTHIC COCAMHONEN D3 SECHOHTOB Pl PBHE HONYNCHH ben-
porou /54/. UNRSBACHECH OWECH B2HTSHEAS C HoPBIOC)ETON HOTDEA UMM
Banms GLAN COOTBCTCTBOHBO Bujfc@ems ABoOiEHC cocAmScEHNA URPOSOOCHe-
203 = NalaR,0, B KLaP0;

fsyqonuch TANSC yOROPES NONYYCHES CPeREEX TMDPO/0C[a20B mZap-
TOHY, UCpEA, UPSSEO/EMS, HEOMNNG, COMSPES, POROLMEES, OpGHA, X~
Teuss ¥ WTTpEE /55/. lpE 0N NDENCESINCL YCTOAN NOTOHUINONETPE-
YECROTO WHTPOBSHHA ¥ UIMCHEH VA eﬂu.m-!mn.in
0pH CANDISHAR DOCTEOPOD XAODENOS DCAROSCMCLBIRIX JBCHCHTOE & MEPO—
$ocioee SuUMOHAN, RANCHMMX PH ~ 4, BPOMCXOANT OCORACHEE CPCAMEX N~
pojoclaTon AGHTGEMADD o0mel DopuymM = Lo(P0,)3-nH,0 o A8 GO=
Zell peAKOSCNERBHEX 3ZCNONEOB OF HOHTSHO A0 VAZDREEMS 1§ PEBHO 2§,
AECupOSER, SpOMN ® HEYCUNE ~ 36, uTepEs - [8.

LOBOKYNBOCTD SECHEDEMEHTOUBLLX NOHBNX, NONYYCHBHX UPE Hay-

YOHMH CHOTCHM Ln3-M ,Pp0,-HaO o BA® M -Li, NHy, No K, C».
L J
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8 Lo-Lo = /56,57/8 Ce = /G2-6Af3 Sm = J5Bf; -« - [68/3
Co = /5960f3 ¥ - [61/3 Dy = [R[f; Vo - [33/3 T = [38f)
1OJBOANET COCTUBATH NPCNCTOBNCHNE O NEXOHMOMNC UPOTEHSSUMX B HHX
CHORHME peamipill, S9BHCARAX 0P UPHPOA: BOHTOHEAS ¥ HENOYHOFO NEPO-
J0CieTa, O POKEC COOTHOLCHEA PCOPHpYMEX ROWNORCHTOB.
| pOLCCC LORNO DHPO3ETH CHEAYULHI YPOPUCHMAME:
4us" +3 M 4P0; s Liny(PyOp)a+12M *
Lny(P0:)3+ ™M (Pa0; — 4M LaPyO;

MLaPOz+ M P07z > ™M SCLA(P0;)9]

b 1 cPefma pesRuMs ¢ OJpESOBSENEN CPeAHCTO RHPO;OCLA9S PO
DAGUEHTOS NMPOTCKOCT AC OTHOUSHNN DOOTHDYUNMX ROMUOHCHSOB p=0,75.
fensneliBee yPeINYCHWe KOHNCHTPALAY NUPO 0CIOTE HONOYHOTO WETOE~
&9 NPUBOJMT © HOCYCHCHNOMY BHOAPOLMD OFO B TREPAYD fasy n ofpe-
@oseHuD cuemammux comell oCuero wume = M L0oP0;-0HD . GopuEe
POBOHEC DTOPO COCANDEHEN SQNONUEBOCTON ups @ = [. B 97ux cme¥e-
28X ® UPOADRRCHMC PCEH DeSEIMI P SHONHDUDYCHMMX (HABYPATEX WPHCYi-
O¥RyET WOBM Lo ® P,0; . 930 OOBACHNOTCA HONOTOPOS DECTRO-
PENOCTRD COOTROTOTEYDUMX BHPOjOCeTOB. lguwumas ¢ n = 0,75, woAE-
QOCTBO CROCOMMUX HONOB B (NEBYPETe SHOUNTCHLHO yBERNUUBAETCR N
BpE 0 = 23 2,5 waw 3 (¢ SOmICHNOCSH OF HONOUNOIO NETONNG) OCONOR
BOEHOCTHRO DacTROpAc?OR. Pacrsopense asolimx mmpojocleror » s3luene
BEPOHOCHETE LEROUHOTO HETONBS HOENC OULHCHETE OCpPS30BoHNSH pacE-
DOPIMEX HONONCHOO COCTENE M [Lo(P,0;),] - lomyvesmse pace-
BOpH ¥ TEYOHNC HEKOTOPOrO FpemesE yovoilvums, o Se¥cid, 5 SOBHCHNO—
CTH 0% BSCUTRD POCTBODHYERH, NI HUX BZSHADYCH B OCANOK WMPOjOO-
(joTmic cooNNONNS DO JNCNCHTOR DOSHSX COCTGBOB, HAUPMNEP M LoP,0:
M (LLn(Py07)5 ] .



isyeens TOPMEYECEN® CBOUCTSS PCEX BHMACHONHNX THODNHX $0S.
Oanu 209 BUX, KGR 0 jlA OPP0J0CHOTOR PB SHCMEHTOB, ABAACYCH HpO-
Qece Xepazpesemm, nporexssmui mpe 300-200° u pupamenmill wa vep-
HOTPS e OZHEM AV ABYMS SHAOTCMNNCOREME S)JciTaMM ¥ SES0D JeE-
wou npu 600=700°, suameumsm npomeccow wpmerenrwssumm.

PasaomcEne ouvsoumll COZEPEDEMX [OCOSTHUX COCIZMEEHE! mpE HaP-
PCBOHNE BCETAS NPOTEKACT ¢ BUACNOHNCN SMMRONS,

OenocuPenbHO NRPOPOCHEROD #ITpEN B HNTepIType /66/ cows yEa-
soums 0 Tou, WO ¥ (P,0); mam 2 ¥,04.5P,0; noayweeson cnnesie-
HEcH OpFOIOC/OPHOI ENCAOTH C CYNBIOTON UTTPHH. [ONyUSABOS COCIMEO~
HEC TPYANO NAGBNECH. D10 yhcasuull sec 3,059 w OO HOPSCTEOPLMO B
mucaoRax. [0 Aesmam /66/ spsn APCGoBROREN NUPOLOCHOPHOI RECHEOTH W
POCTBOpY WETPEA BGANCTON EPUCTARAHYCCHOS BOHCCTNO - PUAPONEPO—
Pocjer nespun ~ ¥ (L,P,05)5 « TR0 /51/,

Cnnsemcnuen J0C)@%8 HTTPES © OPRO~— W UNPOLOCETOM HATDHA ¥
womss /67/ nonyucHu EpRCTeAS CHoAyEuM: cocTaBoB: K)0.3,0;.2P, 03
3l 0.3, 05 2, 0535, 0,59, 05 6B, O 3 N@,0.3, 05.2P; 05,

Cansennes POCTBOPS XNODHAS WYTPEE ¥ NUPO)OCLETE SuNOHNS, UpH
P = 4 Gun supenes mopuenssuli mupojocier wewpss - ¥, (P,0p)s.18H,0;
POCTROPENOCTS HOTOPOTO B vose mps 25° pesme 7,0.10™°w/n /55/.

ayuasocsh BoaENOASlICYBRE HOHOP WTYPHA C DUPO OCIOPOME HOTDHR
u ssams f61/. Vellieno, w20 » O0OHY CHEYUSSX NpU YRCRUUCHEM HONNUS-
CTHO BEDO 00829 LCHOYNOTO HeTOINs O0DPH3YDICH COOTHETCTReHN) Cpen-
mall mupojocias nawpER - Ju (P, 0p)5« 150 (M0 0 = 0,75) u Avolime
comn NoVP,0,.48,0 u WP,0, « 2,0 (nocae 0 > 0,75). Bupesesnue
mmmsfz.smm:mm
ma, 00pesya poCTHODUNuC ROMNAERCH. lallZieno, YTO W3 DTHX DECTROPOR
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NpH CLONEME BUNSISDTOR OCBARM: Nds(Y(P07,]-4H20 = wmoNPpySES.
#0 pecrsopuuull 3 soge ( ~ 2,5 v/a) » EP,0, . 28,0, npawenvccmy
HC poCTBOpMMEE B DONE.

TepwOrpss CpeRBOrO B ABORMNX MEpO/0cHe%0B WYTpus /61/ xan
PAKTCPRSYUROR OAMMM PRyOOKINM SHEOTCPMINECEEN DI(CHYON, DHDBONEE
CyAR N HpEBUM NOTEPE BOCS, ROTHApOTAUECH COEN. UE30B(jeN®H u8
TOPNOTPOMES » CBASSHN C NBNOHOHWEN HPUCTORNNYECRO! CTPYyRTYPH, W
NOATRCPMIAGTCH ADHHUME DCNTPCHOTDO)NYECHOTO SHAANB3. Hoe WrTpmi
nupolocieTHHe COCANBCHNA 3 WCXOAHON COCTOAHME PCHTTCHOSNODIEM i
upECTonINAyRTOR 1 mmveppame 470-700°. Cyuecrvesno, wwo osm ®e os.
m’g%llw.mmuumm
ouoil yoroilEMBOOTH.

AwyopaTypuuc ASHEME O NHCEMX HEDO)OC)OTAX TPOIBINCHEHLX Js.
HEHP0B ncHBOrOWMCHenHY, TpyANOCTD NOAYYERNS RROEMX BIDOOGIAT03
cBN89ne, UPSEAS BCEFO, ¢ TPYAHOCTHY HOAYYOHMA URCTE, Ges mpume-
cell, mupoloedoproll EmcaOPH.

KoTOAON pOCTROPUNOCTR NONYYOH KMCHE MMPOI0OIeT RaNpeHs
/128/ (puc.t). ficcRenOBasmC DICTBOPENOCTH HEPOJOCIHERs REWTORS 3
BHPOOCIOPHOI KECHOSe MPOBOALROCH upw 25° 0F L~HOMW A0 woCHEGH-
HOFO KNHOHOTO! pacTROPS. HBE BUANO W3 HPHBSACHIEOIO PICYRR® , B30~
TOPNO DOCTBOPUNOCTH RUCET XN BETBH. [epBES (P UPCiRISX KOWMNCHID..
wan HyPy0p 02 1,2 A0 575 COOTIOTCTIYER COSMMNENND LoHP,OTl,0,
ANHCHNS, COCTOB KOTOPOPO HO JCTAROBEGH. [ S0i~uol mrojoedopmi
EzCH0TC pICTHOPEMOCTD BMPO 0CJ8TE RINTOHA AOCTHPOS! MBCHMONLEC-
PO sEgucsms - 8,75, » nepecueme #@  Loy(P,0p)s.

iBPcpecHiM Pe3yRbIBTON 9204 PaCoTH GHEO BHYPAGHE CPOCOGHCS-



?# RuCHO!l COER ¥ MOuHOMY OOMEHJ, O YoM CHUASTEHLOTRYOT JOHHNC Hay-
YcENA O0MENO WOHO BONODOAY HS HOH HOHTIHS. "

OCwenmmue CYHKUME DOAOPOAS B HEKOFOPO! CTPENCEN COXPONADTCH B
wporencunow upu 900° oSpasue w woms oZoposs (npesEe, ¥ SHSUWECA~
4O CTENCHN YUOHBUCHHOMN NONMYECTBC) NPOAONE3OT PHPCCHATHOR BOHOMM
NART8EA.

[ipenSpOTUELLE Ny¥el NONyYeHH RHCHNC NRPOOCHSTH RCRCSS K 9N~
wims /96/. Eucamll mapojocler xpows C:HP,0). I0H,0 (pac.9) mupe-
IeHS NpE E3YYSHHE DOCTIOPHUOCTH [P0 0CL8TS XpOMG I BHpPC oc)opHOl
gmcnose /I2&/.

5. 1pedociawy pS ORCMOHTOR

Tpe 0Cla%y POSEMYEHX HCPONNOB WMCHY HROMECTRO SCTIERTOR npume~
POUBR B DISANYENX OGRICTAX HOYEM ¥ ToXHNNR; npaven ofjepH EX npENe-
HOENR HeNPEepUEB) DOCHMDHDTCH N0 UePe BuAPuenEs WX CBOLc¥B. [io Ofh~
My ¥ TOMION DOCYA NPONSPOACTES TPRIOCIATH He HNCD® C¢0c DOBEMX
Cpenl HOHACHCHPOBSHEMX (0C[9T0B. !0 HWeCHMOTPR BO ¥0, Y20 O REX BO~
wonzey Jonsmo! JonTuyeCHMl WoTSpUSH, WHOTO® T COCANHCHMAX 92070
HESCCO 0CTSSTON oPUNCHEHNHM.

I8BCCTHO WHOPO poSHUW], HOHOUNUME NPOLYHTOME FOTOPNX ABRANTCH
Tpuiochsmy, OAHONO He BCC OUN HCTIOALRYUTOR HO NPSETEHRe. (CHOBNHE
cocody NORyYeHns TPR)OCIOTOR CBASAHM AMGO C TepMEveCHO! nOHAcHCH-
umed nps nOTMECHEUME TEMNOPITYPOX, INGO ¢ PHAPORAUSON TPHTETPaOC)HI~
w2 /53/.

Tpuloclopusn RECEOTE W pajl ¢ HOODPOHNveCHNX comell PuepmEHe yio-
EREOUIeR B padorvax imepus /69/. Tex, Ww nOAYYeH EpUCTeNRMveCEMl Nos-
TaHgTpEiPpHIocieT nyteN CIASBACHEN NEPOYOCHOTI HATDER C HeTSUOCI8TM
HOTDUE § HeOUKOZMMOM COOTHONCHNN ¥ NOCHCAYINECTO NeICHEOTO OXRORfe~



REA CUROBA. CoCToBAeHOE BApues ONECOENC ONTHYCCKNX CBOHCYS kpmo-
TAAN0B XOPOEO COPESCYCPON C HOBelmMMG ABHHHME.

IATECONeRCHENE ¢ CHCUOHEMC YPa)OClaTH MHOPOPSACHTHHX Hoegg-—
ROP O0UYHO NONYYSOT NYTEN CANBOHNS DACYIOPOR TPRIOCIETS HATIES uay
ApYrore HOROUHOPO NERORNE § POCTHOPHUON CONN NHOTOBSHEHTHOPY e
PaaRs. [lpn 9208, § S9BNCHENOCTH 0T COOYHOLCHNS HOMUONGETOR ¥ Hop-
LG ETPAIMY DOCTROPA, OOPO3YOPCH DOCTHOPMMNE NN HOPSCTRODMMNC coew
AMMEHNS | S0NWNEOFO COCTEBE.

/'s pagTROpPa, COJCPRANETO CONS HepmR u Tpm.cCiaw, I'msuaw /70/
B BNER HCHASETUOMIMPOBOHEHC NDHCTORAM, UMenuEe [OPMy POuOuNeomMx
upusu. 10 AonmE GoOYeascmore u Kepweos /71/, npu CNCEOINE pmjgo-
Jbewa HSTpUA ¥ COLE BSHTARO “NB UepEs OCPI3YETCR CHERYOENE COCHEg-
BENS HOPSCYBOPEMMe Lo (P30, s La3(P30p); § POCTROPENG
Lo PyOwYs s logR00);  (cOSTER MpeNOBORESommN),
CeP30% B Cetpao.o)-g .

(noco0nOCTs TPHIOC/8Ta BTPAN JJiCDEMBOTH B DOCTBOPC O my-
TP, AGHTOHS, UEDHA, NPO3COAMNG, HCO/MMS U CONADWE B NDHCYSCTBEy
ocammtencll owmeusws Povedpuc, lolidepr /72/ u delirms /73/. Corngenp
baweny /78/, PEADOOENCE WTTDER N UOHTONO BUSHBADT semeTRNl Pyzpomsn
epia’ociera. Coam ucpua ¥ ADYPHX WeTGNNOB, KOK yXGSHBDT Speregs u
Vossen /75/, youmwsen? sgrumopposuiisoe nelierswe nonmbochaTs.

B @BYUCHMS COAMBCHN pe/KOJEMCHBEEX SECHOUTOR B HSCPefice Bpo-
B JAOCTHIHYPH saMeTHHe yomexw /76~78/. UTO OTHOCHTCH B K TIaj0cigy-
HHM COONMACHUAN Do/ROSCMONBNNX SHCMOHTOD.

Pesyas®avs HCCECROPOEEA TPHIOCIETOF ueTpEA, ESETOHA, Loy,
m,—mm.m.m.m.m-
uus, 9plun, TyAws, wTTEpOMS U NOTCIMS NCTONOM OSNCHTPOUPOBORteEn y
HOTCELAON: TPHUECROTO THEPOBAHNS ONySANROBOEN B Cepui Pasor lioGpeye
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niemcos ¢ ommomemmew P05 : LT T:l m 132 = Tsepmx §es coo-
888 Log (P30i0)5 nHr0 Nabling (P30i0)z:nHaO @

[pH CuemeNNM DOCTBOPOB TPRIOCSATC LHATPHME U XAEODUCTOTC HEOR=
we /79/ oGpesyceen OCANDR Nols (P50,0); » PoCTROpRRumiien » uadus-
He TpI'0C @29 BOTPHN C OGPISOBEHNCH HOMNACKCHOPO COEZNHeNNS
R **: Pi0s =1:2)

BuCCTO CCNNOAPAANOTO EONNNCROHOFO WOHS Nd(P,0.)5  HpeRe
nozaroeTen OOPSSOBONN® WOWOE  No,Nol(P;Oo), o § UHCTHOCER
Na,Nol ( P3O,0% } PHECANTS 970 COCANHEHNC He YAGNOCSH.

AnonoruNNse pca3ysbTevu noayvems /80/ » cuywsc WYTPUS U HeBRe~
Ho. § OCOROR BHUGASET HCPOCTHOPUNGR CONB Y (PyOyg)ze I6H,0, @ B
#aGuTwe TpNjOCIeTa neTPAs 00pISYOTOs poctsOpmNd Eounmeme (IO 3
$ P30;o° = 122). Kpowe 3070, ¥ Pe3CoBECHEMX POCTIODEX OOHAPYESHO
HEPOCTRODHNOC COCAWBCERC C COOTHORCHHGSN ¥ !',Oms" = I2l.

| ATUSSHCRCHNSN COED NaHTPSHS /60/ ocsxmneves » Bujic PUXPATe
Las(P30,0)3- 16 HO o One ssemmopeliorsyes ¢ Tpajocianos soSpRa
§ UpESpeRdCTCR B BONNECEE o ;P00 = I3

i cscveme ¢ uepsew /8I/ oGpasyp®os ABe HEPACTBOPEMHE CONE B
coogmomemme C2': P,0,, = 533 m I3l. f9-03 CONNCOTHOPO OCORAE~
HEA 9X NHe YASNOCH: BHACHNTE ¥ UNCTON muje. lipm nolommcEaN pacTRODe
TPIIOCIETS HATDHA OFE POCTBOPADTOA ¢ OCPISOBOHNCH HOMNECHCS
Ce': P3O0 - = 32, RONCTONTy OGDESONGENS KOTOPOPO (7.5.10°)
npn 25° TmeOpexe peccunzan Ges yuye®o NONPOBRE WA BPUCYTOTENE HO—
BOP HowpuR.

Causpali, ragjommsmil v mmcuposull /&2 ,83/ ofpasyew mepscrsopa-
WO DONTTOHOGMOPINHE TUAPOTH  Sms(P;010)3:17H0 | Gds(R0i)y 20H,0 »
Dy (R0,0)3- 20 Hy0 U pacTSOpEmMMe EOMBEeNCH M °': P.Op =l



/3 paslsBEGHEMX DOCYBODON OCORASOTCH COC/MBENNS C OfHOMOHE-
o ¥* sl',omsalll.mlmnnmnq-
ube np8BcONMNG, TDONN, PONBMAR, OPOuR, TYEMH, FYPCDOMR ¥ EOTe-
m /54,05/ Sujpnens NCPOCTROPEMNG COGMMBEEEE M . No (P30 nHy0
(0 = [0=14), 8 weRo/oME (UONHO-XNMUNCCROPO SHOENSE NONA3SHD 00~
PES0DSNEE POCTRODHMMX NOMIZEROOR © OFHomemmew He>' : Pgy,” =
= 182 u 131,

s sogmOYo pacTeopa © pi 3,5 Hywape ¥ Ap. /86,87/ mupenumm
sucanll epudooleT NPESCOIMME = P, N HP30, 3H,0

CnewTpe DOTNONCHVE HONUNCHCOD HCOMEMS C OYSUUCENCE HOTARNS
E nureupy I:1 w 132 noaywuan lena u Cunusemes /82/.

basroseps c3oell uwounacxcoolpasymmel cunocolnoCSH TpielociaT
HOTPHA NpETONes AN DOSACACHNEG HOTHONOB, T TOM YMONG H30TONOD
%0, ., 198, yevonsun xpowssorpedum /89/. On wpmsemacves mpE Wo-
uoOuONNON DI3JcReHNN HEPERX PS8 oNcwenvor /90,91/, wosopoe ooy-
ECOTRAAETON C NOHOLLY OHHOHNTOB AR HETHOHNTOB. FSuloRece I)jeR=-
THEHO: DOSASNOHNG ROCTUrSCTCA ¢ untcpneae pi 3-4 /87/. Auve u Ap.
/%/ npeAnOmMEE wOHOOCMEHNH! WOTOZ OTACHCHMN yPoEa OF PO SHCMEH-
208. Onmcon nonmdochavenil rReTwOoNEHI WOPO. OTHCHOHMS HEDHS OF HO~
Canses u weAs /93/. C NOMONBD WOHOOCHORHEX WOTOROP JOTOHOBACHO
00pasoBoNme HONNNGRGOB [ M HP30,0)" /86,87 m ™" (P00
/2/.

Taxuy 00pesos, » INTCpaType ONHCANN TPUDOC/OTH NOYTH BOEX
P8 SECHEHTOB, ONHAKO ¥ JONBENHCTBC CAYYSEB DoOKmM: OGPAsOPOHMNA
*pu)OCjaTor HSyYSANCH P HOPOBHOPECHHX JORODHAX. | HOROTOPHX pado-
mnmmmn,oms'lmm
HEX KGTNOHOB, WH/MENAYORLHOCTH VEOTHE #3 ONUCAHINX CoeiMBesN! He
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I padose /9%/ npoOBOZHAOCH DUSHEO-XHNNNCCKOC NCCHEAOBSHNG Tpu-
$oeloR0B . 4 Sm, H6d o Ez B Y@ o jiIn JORSHOBEERWS COCTENO
u yenosuli 00pe30BeEN- COCAMBeNEH, NOAYUSNIMXCH NpE P33ANOAcicTRER
JEOSSLUEX DHCHENTOR ¢ NasPi0,, HOTONON DOCTROPENOCYE Gums B9y-
Gor eHO¥OMN Lo -NagROp- HoO o Tpmioeler novpms npusessms Xpo-
HAPOPpOIUvYECEY YnCTHil, pomyusensl 13 fexuuucemofl naemEpaTEHOl ne-
PeRpICTARIU3EIEC] U3 POANOBUCTOHOBUX DACYBODOB. IipeAPEPUTCNbH~
um.mmrsom"amp”
TOB NPOETHNECCHE He THAPONESEpPYDTCR B Peucume 2-3 meaews mwps 25°
® plil 3,5+6,5. PanuOBeCHE I CHCTOMAX ACCTUFGNOCH Wopes 40-48 G.

B sevsfic BsguuOelicTBus, UeSOBHCINO OF NDEPOS ZONTSHNADS,
BO BCEX WIYUEHHHX CHCPOMEX o0poayeen nOpusabusl TpriochHe

ns (P30,0)3.nHR,0 s SONETHO m yEe 3 BeUONEBOM HS-
GuTRE No20,, © OGPOSOBOENEN DOCTRODENOTD HOMUNSHCS C COOTHO~
sonmen P3Opg” 3 L' = I3l. Pacesopemse 0COANO CONPOSORASTEH
ummlmmmm_
Bl NQlns(P3010);- 12H0.

flonuOe pOCTBOPCHEEG OCSANOS HOONUZPCTCH I 3SHMECHMOCTH 0T Iou-
tomge, UpR SEevemmAax n I-1,5. Pacesopu A0ocTaTOuNO yorolunmu
B 00TS0TCH UPOSPOUNIAN ¢ ToueHHe APRCINS3ETONLHO TPEX BOCHNES, 1O~
CHle Yer0 U8 HEX BHUANSUT OCOARE, NpOACROBAANLmE COUOH omeSs alLnP,0;
@ Nalna(P,0,p), ¢ CHSHNE 0pIOi0CHaTa.

Texau oOposon, veoumogefioPENe Sm ® Gd @ NogPs0p ©€0=
NPORORAIETCR OCPOSORANICH OSHOFO HOZOPGCTEODMNOPO COCANHCHEN
Lns (P30,0)3- NHa O o D CHGRGNOR © P; ¢ C2 B YR o RpOle 20~
PO, O0UpaSyuRCH CHORONNHC CONN TMHE® Nalni(P30,0)y- 12H0.
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P RCXOMHNOM POSAYHHO-CYXON COCTORHZN NOWTH BOS CONM NpeACTeR~
BROT COG0H, COPNBCHO ABHEHM DCHITCHO)S30BOPO SHONNSS, WCNROKPUCTYA-
HEYECRNe NOPOSEN. CpeAmss BONNYMES DICTRODEMOCTE ¢ BOAC HODMONE~
mmealﬁw&mmu
POCTRODHMOCT AR COOTRETCTEYOWAX TMPOSOCDEROT (-~ 8,5.10 Cwom/n),

i amvepagype /95-37/ onucems KacHue PPRIOCIATH BOEOTOPHX TPex-
SOIONTHNX SNONORTOR NCNCS8, SNOMNNNA ¥ XPOMS,COCTEE M P00 =
o Ti,05 ux sonyvems serpesamuen i,05 ¢ HgPO, np 220°,

Epovc 2070, XpONTPRJOCIOPHYD EHCHOTY HCz,y(P00)24 HO WO=
AYYOHN HPCNOPOTURNO, WCXORS WS (2 (VOp; ® HgPyly, uyrew BuCemM-
BOHES SUETOHON ¥ IVHPOM.

HaouMOZiciiCYBBE D3 ONCHNCHTOB, » YBCTBOCTH,cBpOmER C TPUSOCHO)-
BHO! EuCHOPO! ACCHEAOBAHO Bueprue B padose /98/. Tpu)ochopHyL HuC-
DO%y NORYYANE B POCTROPS o P00,  NYTCH HONEOFO OCMONS RETPES
B2 BOZOPOA Ba cwome V-2 » H* Jopme. 0 umesove npoayETE CYAMEE B0
poaynseaTan Jyuoxnoi XpoMaTOFpe mE.

B30uNOAC!ICTBEE CBpOTNS C TPBOOCOPHOI RMCEOTO! WSYUBAN NETO-
70U POCYBOPHNOCTH. /3 NOBYSEHHMX /9G/ posynbTavOl CECAYER, WIO B
HOYSse DoSEUME TPRJOCHODHON KHCHORE OCSN/BeT M3 DSCTHOPY cwpommil
¥ BUje CpeAHerO TPEjOOa®e = Cus(P300)3.24H0 =

Y BCRMGeHBC COACPEAENA ¥DHOOCIOPHON EACEOTH 10 OTHOECHUD K
CPOXHOMETDEY NPEBOANT & O0PESOBOUM: LHCHO! COmN COCTEBA HEuz(RyOp) 4
«I2H,0 u & peCTROPEHED OCOARD 38 CYe¥ OCPESOBANAN DOCTEOPENOTO
HOMIRCRCS. [0AHO: POCTBOPeHNE OCOAND HPONCXOZRT HPE U = 1,5,

He uacwOnEcPO 0030pa pado? noO XM OPPO~-,NupO-~ B TPElOCIETO
PeEROSeN:NbEHY SDONENTOR "HAHC, V¥O BaulORce NOAPOSRO ESyVUCHH OP®
# BUPOOCJaTH P8 SECHONTOB, OCTONBHNEC Ze (OCJHETEHC COCAEHCHEA~TDE-
JocjaTy B RUCHHC OpRO=,INPO~ i TPH/OCIOTH- BUACHCHH B OCHONEON NP~
BOPSTUBHEE CNOCOGOH ¥ BAAC WBYYCHH.
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