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BBEJEHUE

B pesyxaprare OYDHOIO pasBmTHd npomuuierHocT® B XIX B oco-
denno B XX BeRe GNCTDO YCRIMBAGTCH B3ANMHOS BIMAHME NDPOMHILISHHNX
POI'HOHOB HESABUCHMO OT DOCYIADCTBEHHHX IDAHMI M SHTDOUOI'eHHOS
sosneficTere HA TpUpoONy npuodperaer mwiodansHuit xapaxrep. C aspo-
SOJAME NEPSHOCATCH IHIEPHS BHODOCH, NECTHIMIN, THXSIHE MOTAJLIH,
PATUORYRIEIN . COSIMHEHUN CODH, OKCHIH azora 3 Pypa w Benbrmm
BHIIQNAT BMECTE ¢ XOREIMM X CHOTOM 3a COTHN EWIOMETDOB ~ B CHaH~
nuHapsn & Bocrownott Eepone. Jlaxe B ymamenHux patiomax - Tpeniag-
Ium, AHTADHTHIEG — IPOUCXOINUT XUMWYECKOE 3arpASHEeHES CpelH. XuME-
Yeckue pPealeHTH NOCTHIENT O3I0HOBOTO PKDAHA IUIAHETH.

B ¢pA3x ¢ 3TUM B [OCTeIHME IOAH BCe COXBUNBS Das3BUTHE IOAY—
86T MOMIYHADOUHOS COTDYIHHYECTBO B OGNACTH OXDEHH IDUPOAH. B
1974 r. Coper OroHOMMYECKO! DB3aMMOTIOMONE IDWHAL DASBEDHYTYR HDO-
rpaMMy cOTDYIHAIeCTRA cTpaH-wyenos CIB u KrocnaBmu, NMpeXyCMATPH-~
BAKy® COBMACTHHS HAYIHO-HCCIeNoBATEeNbCKAC PAJOTH IO MHOTEM HE-
RpaBRNSHAAM OXPAHN OKDYXawmell CPeNH, B TOM WHCNSe BalUTa GROLERO-
308, arMmoc{epu, BOIHHX DECYPCOB, RONPOCH YTMIXBAIMM CHTOBHX X
NPOMHILIEHHIX OTXONOB, COLUMATLHO-3KOHOMWYSCKUE, ODIaHE3AINOHHO-
HDABOBHE K 0CPA30BATONBHHE NPOCAEMH B 0GKACTY OXPAHH IDEDOKH.

' B peasusanzy nporpammu OOH mo oxpysxalmell cpese ¥ B JedATelXb-
HOOTH CHeIMANBHEX yupewmenufl O0H, saHATHX DPOCISMAME COXPAHEHEA,
BOOCTAHORNGHAS M YIyUlleRUus UPUPOIHEX yenobull, HeOCXOIMMHK IJIf
*UBER aopek, axTHBHEO yYAcTBYeT Hama cTpara. Ha Croxronemenroll KoH—-
fepermm (1972 r.) Bupadorala OpOTPaMMA, BIIOUALNAS DEKOMEHNALMM
IO OpTaHu3aimy riodanpuoft CHCTEMH MORRTODMHIA .CKpYrawvuek cpen
(TCMOG ). CymecTRYST DAY IDYTEX MPOTPAMM MOXIYHEDOIEONO COTPYI-
HUYeCTRA , HANDUMED, DporpamMvi Boemprolt opramusamau smpasooxpa-
- menus, Boemmprolt MeTeoponormueckoll opramusaums (BMO), MexmyHa-
DOTHOTO CON3A OXPAHH NPHPOIH ¥ ID. B COOTBOTOTBEE C HMK ocymecT-
BASOTCA UCCHOIOBANMA RAYOCTBA BOBIYXA X BOIH B TOPOTAX M MPOMHII-
JNEHHEX LEHTPAX C TOMOUBD MeZIYHApomHok ceru HASTOIATOIRHEX QTaH~
mm B pamxax BMO meftermyer mporpamma PonoBux nadxonennit sa rwo-
. CAXBHHME MSMoHeHusMM B armocdepe, B pamxax IHECKO mo mporpamMe

- "fanonek 1 Guocdepa’ NPENYOMOTPEHO MIYUSHMe NOATOCDOUHNX MIMeHe-
el B oxpyxawued cpene. TawmM odpasoM, B DAMKAX DABMYTHHX MOKLY~
HADOIHEX opTanuzami oCYMecTATARTCR PACoTa 10 HAGHONEHI® K OLSH-
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X© MaMoHewMRl, IPOMOXONANEX B OMocdeps, B TOM WHONE K nox Bosnaft-
OYBMeM AamTponoreHHol yeATensHoorH. Boanmoft BRIAL B DAIBATHS K
KOOPIEHAIND DALOT N0 MOHHTODMHIY H OXDaNe NDUPORH BHECEH Haywinm
ROMUTOTOM 10 TpOGIeMaM oxp'ymanmeﬁ openy (CKOIIF') Memxapomoro
00BOTA BAYWHNX CONS0OB. .

B dorsmmioTBE ©TpAH MEDA B Racroamee BDOMA cymecrnye'r sazto-
HOYATENECTEO 10 OXPAHEe &TMOCHeDHOTO BOSKYXa H BHemHef tpeln, Ba
HORIOYEHNEM HOROTODHX CIadODASBHTHX CTpaH € arpapsuM XoasfcreoM,
Tle DoKa 3ArPASHEHN® BOINYXA ¥ BOIH HO SBIASTCH cephesHol Hamio-
nansHofl mpodzemoRl., B CCCP sompocaM samues oxpyxammaﬂ cpe,zm or
BospefcTEUR BpeIHHX BemSCTB y;ue:me'mx dox moe Bama ng. OX
IPEpOIH B Hamel CTpaHe CTANA TOCYIADCTBOE ’
rpennero B Komcrarymun CCCP, Meponpmnd o
OTPANGHYS B DOMEHUNX noc:xe;mnx c'besxon napmm. B pfme 3aKoH
TPREATHE Bapxonﬂuu Ceaewom GCCP. B nocwanomenm HK KICC n
ra Mumucrpos CCCP.

B 1972 r. B cucreMe I‘mome'rc.:ryxdu CGCP Guma co3zANa O(Sme—
TOCYZIADOTREHRAA ONYROA. BAadmoieHmt I KORTDOLL 38 QOCTOAHNEM X '
YDOBREM 3arpAsHennd mpupoxHolt cpems (OTHCK CCCP), UpeRcTARISGIAA
HArmoHaNBHNE MONHTODHRL 3ari¥IsHEHMA NPEPONHNX cpex. Omrofl n3
cooranuux acrefl CAYROH ABXAETCH CHOTEMA NACTONEHEA X KOHTDOIA
58 samaanarmem no*m n pacrenm’t g nomaermo-—mmqecm Mo~
TODHAY e
Ilpn coc'rannemm ynadxoro nocodus cnc-remarnanponanu B odod-

memd padoTH OTEYOCTBEHHHX K 3aDYCEXHNX JYeHHX, & Tarxe ‘c06CTROH~
HHE MOCNONOBARAA ABTOPOB, NOCBANEGHAN® BOMPOCAM mecxoro sa—

TPASHEHNS, SRONOTHH M OXPaHN ochymmen 0pemx. L

- deasxmpe}!. I‘R rym nu% xnonom‘ I‘XII' - raxcax:rop-
mmxorexcan- TAY ~ no:mmmecme pomrmecme yrnenonopom.

UK - npeneaxmo nonycrmue b < - (rommentpamum); T ~ Tame-
e MeTanTH; OK q:ynssomcno, 1; X3B ~ xmymrdeciize samanmut!e

BOMEOTBA § SIDI - 9JxeMeHrapmm reoxmvecm .ua!mmam




Topee To HOTOUIRE 8 1Y X0MMECKODO BATPASHENAH [OYB

VATDHARICHED 1OYD MDOMOXOENT DABIKYHHME IYIAMA: B fopMe &T-

MOCHEPIEY RRIBECHENR, UOCTYINeHBA ¢ TONBeiHO-IDYITOBEME BOJAME ,

BOASJCURME THAHBANEN CONLCROTO B HECHOro xossiicrna, Ba cuet KoM~
MYBANTAE OLL0A0D, QUBRION, CHANOK, CTPORTEARHOTO Mycopa, pas—
AUBOB HOAPH B Tl

HoseoMy NEWASHNO AHTHONO PEHHOTO BO3LefCTBEA HA LOUBH TDO~
dyuy BOMIIORGA Mepoupuatull, W B TeppYL ovuepels, HHBOHTaADMRAIMEY
anvpooraiis JErRTeDon, WS WM ROCBEIIO BOSuelicTsyDIMY Ha
HpApORIYIN cpony. Bropoll aran « oueira eymvapioll moumrocTy Boanmefi-
SUTHA AHTHOLOTCINIY URPODOD HE NPHPOJHO-IIINMATHYCCKES YCIOBHA
DOMIIA . VRTEM HeadYoNRMe OHeNKE ROMINecTRelHol HeoNHopoIHoGT
auppororeutull IMTPYSEY B rpREMIAY MANNoH reppuropun. [y HHBEH-
TAPIAAIIN DROHE BEODOCON ONPUNAATOTCH HOTOTHUR I MEGTO BHODO-
GE, COCTAD M KOMMMOCTEO 3arpisudny BomecTs B OTYONANNT rasax
WIH QTOMIIK BOBAKX, 8 TAKKS MAKCIMANBIAN DAGTOTHAA KOHIeHTDATMA
BPOUIUX BOUCCTE B UDIMSOMEOM 0NO8 HOCKe pacceypanmnst. lox anrpo-
norennoll Harpysroll HommAeres YPOBEHD BIEHHEH KOMIIONCR HCTOY-
HEKOB 1 (farropon nosiellorin noex BUIOB XouTHcTBONNOR MOATOND-
HOCTY HA ONRDYMAMY D epony. BupadoraHi CHsiRANbHIe UDUTepdw OUgH-
W AUTDOIOTCHNON HULDYSKE A UPHDONIYY CDENY DPEIMOHA, KOTODHS
MOKHO HOMPASKAIMTE Ba UBe RYIIH: NOTeHIMARDINe (Wil TOTeHIRAN b~
HES BOBMOIEHOCTS OPRHIATENLIOro BosAclicthua Ha UDHDOIMYD cpeny) u
faerqocire (PARTODH, BUINBAXIMG HOUOQDEICTRAHEOR RATDASNHUe
upupoitolt epeny) , BRANMRIHEe BHGDOCH BRENKHX BellecTB B arMoche-
DY, COPOC GTOMHEX BON, HADYNMOHLO SOMONL: IDOMUILIOHHWMY pPaspacor--
RAMYM, KOIDATKUMT COXHCROX08aHCTBORILX 3eMAXR.

B pesyanrare adTponorentoll nefceasuocTy B ORDYYALIFD cpexy
[OCTYIAST SHAUNTONLIOO KOMUMECTRO SATDABUININX BeHMeCTB. 3arpas—
WIONHUe BENCCTBA HOHPASNONANTCS N0 AIDEIaTHOMY  COCTOSINI0 HA TBep~-
IHG, WOKHe H Tasoodpasnne (nanoodpaspue). Toepuye BemMeCTER B
SARMCKHMOCTH OT DAAMEpA WacTMll COCTABNTIOT crenyoait yousanuyt
DAN: MAKDOUACTHIM > CaXa (aINOMEDATH YIVIEDOMHUY YRCTHI) S MWIB >
> deryaas soxa > nuM, Toepmue 38rpAJHAONHE BONBCTDRA, 38 WCKAK-
YOHMOM MBKDOUACTHI, DACCOSHH B CIIOUHOM NMOTOKe Tasonofl mimM wum-
xo#t ¢cpenH.

llo xapaxTepy BOBNEHCTBAA Na AUBHE OPTANNIME DASNMUADT 3aw-
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I'DASEANINIE BeReCTBa O0MOTOKCHIACROTO 'zzaﬂc'r'nmz Myrarernue (pe-
9YABTATOM NSHCTBMA ROTODHX MOIYT GHTE HADYNGHAZ B CHOTOME BOC-
IPOMIBONCTBA LOTOMCTBA) ¥ KARNEPOTOHHHS, OCYCHOBIHBAVIEE DAHT-
THG BJNORAYSCTEEHHHX nonoodpaaonanm&.
B mpaxTERe NPEPOTOOXDPEHHOM NeATeNLHOCTH samﬁsmmmvze Bo~
mecTsa DASHENANT 'C YUSTOM WX XUMAYECKUX CBORCTE HA BHIOBHE IDYI-
MH: HEOPraHMYeCKNe, ODraumdecKue; MCRONBIYHLT B Josee IPOCHOS Ie-
ZGHNE HA OKCWIH, KUCIOTH, WMeNodd. B KaYecTBe BRNOBHX XapDAKTE~
DUCTHE MCHONL3YLT Taxxe fmamusckne csoficTea: meer, B3anax,. cozep-
RAHES ¥ IDPUPONA TBEDIHX YACTHI, CKODOCTS OCARNSHEA, TEMIEDATYDE,
TNOTHOCTE ; XADAKTEPUCTURY HOTOKOB (pacnonoacemte, nanpannexme b
CROPOCGTH ), CROPOCTE Iwifdyamm. ‘ :
Hepenro paccMarpwsapT IDYIH Bemec'rn B 38BACHMOOTE OF OF-
pacneft, ¥X BHICNAWMMX: BaTpASHANIES BOMECTEa XmMuzecrolt, medre—
nepepadarupanmelt, NeswmrosRo~-SyMarHol npoMumirerHOCTH, tze;inon "
mBeTEOY METANIYDTEH, SBTOTDAHCHOPTA, TEIOYHepreTErw. Taros ne-
JOHEE ABIHSTCH HECTPOIMM, TAK K&K B DAasHHE IDPYIIH MOXST BXOIWTH
ONHO X TO e BemecTBu. HarpmMeD, THOKCHI CODH soz nocTyNasT B
| ORDYZAIMY® cpeny ¢ BudpocaMy NPOINPRATHR IBeTHOR MeTanxypruum,
32B0N0B X¥MIAYOCEROR IpOMEMIERHOGTH, TemnosnerTpocTanmyit, Ho raxas
Enaccuiurangs YHOGHa IDE paspacoTRe NpHDONOOXDARHEX MEDONDHEATHH .
Inst xaxoro KOHRDETHOI'O NDOIOPHATHR MOXHO COCTABATE CIMCOR IOJNID- .
TARTOB, NOCTYIADNEX B OKpyRanmyd cpeny (radi.Il).

B 2aBACHMOCTE OT DASMEDOB BHODOCH 3arDSSHANMEX DEMeCTB Ke-
JAT HA MACCOBHE I HOMACCOBHE. MaccoBHe BHODOCH YUATHBALT B Hep-
BYD 0%epens, TAR KRK OHM DOBK0 YXYIHART CAHWTADHO-THTESHAIOC-
Roe cocrodaHme nprpoxacl cpemm. Ipw anapmiuix cUTYaAmUMAX BHODOCH,
OGHYHO OTHOCAMAECH K HOMACCOBEM, MOTYT CTATEH MACCOBHMZ, Pasiwd—
HHO BOBMOXHOCTH ROHTPONA BRODOCOB OCYCAOBRINM EX NeJNeHHMS HAa IBe
IDYIIH: OPraHM30BAHHHE ¥ HEOPTANN30BARHHG. OpraswsoBamime (uimm
COITACOBARNHE) BHODOCH BDONHKX BEmecTs B arMocdepy, BOKOBMH,
HOYBR «~ 370 TARKWE BHODOCH, ROTOPHS OCYMECTHEIHRTCH & HONOALIOBA~
HESM CHOUMANLHHX . yCTpofieTs: Tpyd, HOMIDECCODOB, OWACTHHX COODY~
rennk, sasorckux daxenoB, mewsft CXMrAHNS IWIAMOB, IIAMOBHX IO~
manox, IaMoHaxomuTereit, OpraEM30BAHHHE BHODOCH OCHYHO GOISD—
XAT 3HATNTONBEHE ROJAMUSCTEA TOKCWYSCKMX BEMECTS, KOTODHS MOXHO
ROHTDOIMPOBATH, YCTAHABINBASL NDONENEEC NOUYCTHMHE COINACOBAH~
mHe BuGpocH (IICB) .wm mam!oﬁ Teppmoprm.




Tadnruna I

Cocrar 3arpASHANIUY BemecTB, NOCTYNANLMX B OKDYRA0-
WYyo CPONY K3 DAWMIHHX KCTOUHIKOB

Herosmy ’ Bemecreo

Xumpmacuwa Avvuaxk, cepructell ras, cepopouopoxn,

SABOJH fochopuuft anrmmpuy, GHTopHcTHE coenMHe—
, HES, OKCHMEH &30Ta, XJNOD, NADH KUCHOT,
NPONENbHHe ¥ HempemeNtHHe YIMEBOXODONH ,
DPABHOOGPASHHE IDOIYRTH CIOpaHMA OTXOKOB

ABTOYDANCIODT Oxeun ¥ IUOKCHUN YIurepora, OKCUIH 230-

T4, YIVIGRONODOIM, albIerunu, cama, CJeH3—

TUPOH , TANKSIHE METEJLIH .
pemupuarTud Trxrenrue MeTaIN, MMmBAK, QTOp, CYDEMA,
nseargol ocrarky fuoroarenros {(IMANMIH, KCAHTOre-
MOTRINYDLMR Bary, HedrenpouyKTH), cyAblaTH, XIOPEIH,

ORCHIH CepH, aRoTa :
Hedrenepepadarumsan- Oxouy, yImepona, IMOKCHN CepH, CBDOBO-
WHe DO IPUATIA ; HOpOXN, OXCUUM asoTa, YIWeBoopond, fHe-
paspueu Hefrenpono~ HOX, aMMHAK, MUHEDAIBHHS CONK

OB, BBADHM CKBEXUH

Ooumft mepeveRs HaudoNee BAKHEX BOUECTS 3ATPASHANIVY OKDYHAD-
uy®w CpeLy COTMACOBAH crpaHemy cuerTemx OOH, ywacrmyoupm B Mepo-
OPMATUAKX [0 YIYUNeNAw Do oxpaus oxpyxawiell cpem ( SCO}‘W«
Toronte , 1973):

L4

I) cepructudt ras; I0) XropUDOBAHHEE ODIAHKILCKES
2) B3BEUeHNHE YACTHIH GO GIUHOHMAAS |
3) orouy yIvepoua; II) medrs;
4) muoxcurn yrumepoma; 0 I2) MUKOTOKCHMHHS
5) oxcmIH a307a; 13) HATDATH, HUTDUTH,
6) foTooRMCIATENSY X DO~ HITDOBAMIHE
BEIMOHHO-OIOCOCHHS 14) emvmar;
YRROBOKOPOIH ; I5) oTyiensHNe MUKDOCHHE
7)Y DTYTH} HarpASHITENN §
8) opuie; 16) paiMoaxTHBHHe SACPASHOHUA.
9) wxamuit;



Heopranu30BaHiye BHOPOGH TEXHNYCCKN HOBOIMOMHO BHBECTE B
HERTPATNSYIAYI CPONY. K HUM OTHOGATCA YTEURE YeDER HenNoTHOC
TH B ANIADATAX, apMATYDE, MATHCTDANSIK; HOUADGHNE C LHOBEDIHOC-
TH CTOUHON MANROCTH B CHOTEMAX KANANHZALMY H COODYROIUSY OUMHGT-
RY CTOUHHY BOJj HCUADEHHES NPONYRTOW M3 DOBGDBYADOD 1 Xnauvlmm,
DRBINBE M SANNOBHE BHODOCH NPONYWTOR NPH ARADEIY H HOXADaX. [lo-
SBICHEE HEeODIAHMBOBAHHEY BHODOCOR CRANAHO © NPHTHHAME IDOUBBON-—
GTRERAQIO XADAKTEDaA. B 3T0M GIYUAS KOHTDORD B3arDARHEHNST IPOR-
DAY onpeleJeHueM CONSDTANMS NONTOTAHTOB B DaWIYHNE OfherTay
oxpy wamuelt cperm.

B nacrosmee BPAMA IDHOPRTETHHE KCTOUHEHN XUMIIACKOTO 3a-
IpaEsHeHrd Croc@eps MONHO UOIDABNANMTE IA CTECTREHHNS W &HTRO-
TOTeHHHE, LCTECTBEHENE MCTOVHHEE OOYCHORIENH CFMOCTROLAHIEM
DERIMIENY MecTopoRneHudl (PYRHEX, TASOBLE, UHelTEHOGHNI) M NDEpON-
HHX anovanuit. ARTDONONEHENE HCTUTHMRE HONDARBNANFL0TAT MR [IDOMEI-
xeppne (WM TOXHOIEHHHE ), TDAHCHODTHHS M CGANBCKOTOAIHCTISHNHE
(radn.2).

TexHorenHoe Jarna3Nelme

[Ipomymress0e

B arMocdepe cramiprasTos Bee GONBNE TOMCHWIIL TUR0%, Wo-
TOUHKKOM KOTODHX GAFIAT TDAHCHODT H HDOMHIQNIGE [DeupITusg .

Vs KoY cOMEME BANHEME SIRJGOTCH AHORCHE 1 ONCHT YOReDORL, PARIEd-
HHE COQUWHEHNA CEeDH, XNopa ¥ a307a. COUNACHD CTATHCIHTRCKHA Tl
M, 607 2aTpASHAMEA ATMOCHEDH IPAXONATCS HA anroModmar; namtofl
mprwmofl ABNAETCA TARMS CHATRBMES yOIAa R Hedwu. P osmmocdope woe
CTENEHHO BOIDACTAST CONEDUANHS MUOKCHIA YIIADOTA .

OnHa RDPYNHAS TEINTOBISKTIPOCTAHINA SROTHEBHO BHODACHBAST B
ammocdiepy mo 500 T cepEECTHX BemecTs B mand, I0% xoropx oduf-
PYXUBASTON HA DACCTOSHME JO 5 BEM, Belecrsa, BAIDARMANIEE ATMOC-
fopy B Texace, Owig odrapymeny B wummmrata (mrar Orafo), #a
paccrosayy Goxes 1600 xm, B BOSIYXe NOSBINATCH TETDABTIICBHHEN,
nodanngenmal % COHIEHY B KAYSCTBE QHTHIETOHATODA . KARNas anroMi-.
mEHa BHIEJSeT B IOE oxoso I Kr' cemxua. Cousprasne CBEHPA B Op-~
TEHU3Me Bume ¥ TeX Jomell, woTOpHe REAYT MOGHM3OCTH OT HNOpor ¢
YHTEHCHBHEM InpkenneM, B TONraHiuy yorauoBaoHa oBI3L MEMIY mo-
roToft 3adoneraHpi paroM FeIKOro M YMCIGHHOGTHER HACHJEHIT TODOTA.
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Tadnugua 2

Horounuwy 3arpasHenud arMochepu
(1o Beye ¥ 1p.,I1976)

{Ipupoyrue

AxTpOnoreHans

Bysmxany, fymaponu, corrfara-
DH (TeBH, BYJIRAHWIECKAS INIE,
nap pryra)

BurecTseHHus Buxom Hedry H
UPUPOMIOTO Iazsa (Yrrenolopo-
1K)

Mecropoxuemst pryre (napu
pryTH)

MecTopoRNeHEA CyABHULoB
(ceprmcrult ras)

Xnopuny ¥ CyrnfaTy, BUIYBAO~
MHE BETDOM O NOBEDXHOGTH MO-
peft ® oxeanos

MOOTOPOXIEHRA DALROAKTHE
RuX pyn (DanoH)

TlongeMiue YIOJBEHE HORADH
(COs, 0, 850q, YINOBONOPOIH)

ForacTROHRO BOSHUKANNEG
JOCHHO X CTOIHHE IMOXapH

ApoOMATHYSOKME ¥ IPYIHE Jo-
TyIne BOMEOTBA, BHUAIAOMHE
DOCT QHAAMI

202

Cmyrage TBEDIOTO H KUIHOTO
rowmea (C0g, 50y, yruesomopo-
HH, ODEpH PTyTH, CBEHeN, rammmit)

MoTanayprodeckas nepepadoria
DYIl IEDHHX, LBETHHX X DETKEX
MerannoB ( SOn, DIADH PTYTH,
DPASHUTHHO MOT&LIH ¢ IWIBD) -

NMpelupraridl XuMraecKofi mpo-
MHITEHROCTY (PasIuwHEe JOTY-
ane BelecTBa )

Aromias mpOMHILIGHHOGTH (pa-
IMOBKTURKHE BENOGTRA, ApYTHS
HOMINPAHTH)

fluepiiue BIPHBH (DATMOAKTMEHH
HBOTONH)

Iipempusarad meMer Ol npomem-~
JenrooTy (NHAE)

BapHBH DX CTPOHTENBHHX pado-
7YX, HE OTKDHTHX DYIHEKRX ©
(muns)

JocHye ¥ CTONHHE NOXADH, BH3-
BAHHHE YeJOBRSKOM

Tlorapy MPEPOIHOTO ra3a I
soduye Hery m rasa (yrveso-
TopoIH) ' '



‘ . Tadnrwuwma 3
YpoRER IMDHODATOTHHX '3ArpASHenult JNg PAasHHX CTPAH,

MIE , T

TIpMpona 3arpPASHEHAR CIA | Spammmn ?sﬁﬁﬁﬁia TPT
KonmoTs % censcroxossit-
CTBEHHHE OTCPOCH 1300 560 340 470
Orxomx ropronoCusammeft
NPOMNITSHHOCTH 1000 240 350 380
BHTOBHE OTXOIH B CTOY~
HHE NDOMHTUIEHEHE BOIH 400 80 I20 130
QGAOMRY -2 BTOMAMWH ' I7 3 4 6
BemecTsa, 3aTPA3HANMES ‘
ar™octeDy : 150 37 44 55

B ropogax ¢ Hacerxenwcs B 500 THC. YenoBer 3ad0N6BaEMOCTH DAROM
B I8 pasa pume cpeypeft. O0mEe YDORHW 3aTDASHOHEN NPUBOLSHH B
780N .3, .

3arpaspeHHs DPeCHHX BOX BO MHOTEX CTPAHAX IDHOCDENO OIpOM-
HHO DasMepH, NDEYeM HeMaloe YYAcTHE B 2TOM IDHHEMADT CTOYHHE
sorH (Tadn.3). UX oTanc CAMIMOM MHOI'O, B SCTECTBSHHHE NDOIOCCH
He cOpammnTces ¢ kX oumoriofl. Crowine BOIH YACTO COTSPXRAT MOXINE
CpeNCTBAR, He NONBEDIANNEEcH GHOJOIWIecRoMy pazoxeumv. ORE odpa-—
ByOT cromrennd Gexolt neHW, MHOTWA NOCTHIAKUMS TOXMMHH cBHme I M.
B sarpasueHmMy BOIH BAXHOS MOCTO NDRHANICRAT TARXS NPOMHILIGHHEM
orxoraM. B CIA 20 wm.? OTXONOB B BHJE DaSIMIHHX XUMUYGCKHX Be-
MeCTE eXeroINO CODACKBANTCH B 038p0 Bepxuee, a 03epo IpM NpeBDa-
MeRO B OTCTOMHMR CTOMHHX BON. SarpASHADINE BEmecTBa IOCTATART
HEPeNKO YPOBRA NOYBERHO-TDYHTOBHX BOX, TOTEA KX aPTESUAHCHNS BO-
IH MOEBEprapTof MHODNA NPAMOMY 3arpA3HEeHEN; HaupmMmep, yInydreswe
pycna CenH HADYMRAO TEJOCTHOCTH BOIOHONDOHMIAEMOTO CJOf INMHH, X
SarpASHeHHHE BOIH DKM NOCTHIVIM HINXe}XoXamero I'ODHBOHTA 8DTeSHAH-
CREX BOX, OTEyIa Opaym NATLEBYR BOLY. OpraHmdecrue BelecTsa, BH-
dpacHBacMHe CYMARHHME, MOJOUHHME, CAXADHHMK M JSCOIMIBHHEMA Ipeni~
NDUATHSME, ORECIANTCA CARTEPUAMZ. B DeSyNLTATE CONESPRAHNE RHCNO-
PONA B TAREX BONAX NANAET HACTONBXO, WIO CTAHOBNTCA HEBOIMOXHOH
KURHB,.
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lpoMioteHOe SAIDA3BHEHAS HOYB HIST B OCHOBHOM 4epes aTMOoc—
$epy nyreMm ocaxuEeHUA TApoB, aspososell, HHIH WX DACTBODEHHHX
cooyuieHRl TOKCMKABHTOB ¢ NOKIEM ¥ CHeroM, OCHOBHAS TONH TOKCH~-
RAHTOR JONAJAOT B BOSNYX X3 THMOBHX TDYS SaBONOB M BOHTUNALMOH-—
HEX RAHANOB, CONBUAA YACTH BX ocamuaercsa péauzy (I-2 M) mpen-
mpusTEl, HEKOTODAN YACTH TAMGNHX MOTANNOB NEDEeIBUTRETCH IAIee X
BHOAKAST B IDelenax 3-4 ¥ 1o 8 M, 3HaUATENBHO MEHbUe PABONHIeBHX
BHOpocos nomromasTed unousolt » soHe 10-50 KM, IPOTAKEHHOCTH B0HH
HHTOHOMBHODO 38TDASHEHNA ¥ HaNpABJEeHWS IBURCHEA JOTOKA 3aIpis—
HARMUX BONBCTE 3&BHCAT 0T CKODPOCTH ¥ IACTOTH BETDOBR NAHHOTO DyM~
6a (po3H BOTDOB), BHCOTH TPYS, IWCHEDCHOCTM WACTHI X INOTHOCTH
BOmOCTRA, pesabefa TepPUTODMM, DACTHTENHHODO IMOKDOBA. JHAUUTENE-
HOO KOJMMECTBO TOHKOIMCHEDCHUX a3pos3oislt ¥ rasoB ocrasTcs B arMoc-
fepe ¥ NePEHOCKTCHA HA GONBINE DACCTOSHWI, NOCTYNAR B IMOCANbHHA
KPYTOBODOT HA IIAHETS.

Tuas ¢ BHCOKMM COISD¥AHMEM IOUNOTAHTOB ¢ TEDDUTOPUM 38BO-
N8, TDACCH, DO XoTopof NepeBO3AT DPYXY MIM KOHUEHTPAT, ¢ OTBANOR
RS OTXONOR NDOM3BONCTBE ¥ T,U., AEIKO, O0COOGIHHO B CYX08 BDeMI
TONA , MOPUHOCHTCH BOTPOM HA IPWIGTAIING TEDDUTODUM X SaXBATHBA~
BTCA BOSIYUHLUME NMOTOXKAMA, YHOCHUMMY AL H8 HOCKOXNBKO KIIOMET-
poB, JMBHEBHG NOTOKE DA3MHBALT ¥ YHOGAT IDYHT, DOKpuBalmmli Tep-
DUTODER 9ABOJS ¥ coUOpRAIME BHAUMTENBHHE KONUMOCTBA TOKCHISCHEX
COSIMHOHNH . ‘

He rapmniblinX S8ROJEX, DACHOJNOXBHHHX, KAK Npamunc, BOANaM
DOX WIK BONOSBMOB, CRIANMPOBANYS MAAKOR BENRTCA HA Teppacax Wik
Brcoxolt moftve, ua deperax pomoeMa, SanMBASMHX NERHMONUIGCKM BO
BpOMA HONOBOLURA, YTO BONET K IEPEHOCY NIAKS ¥ SarpDAJSHAHMID HNOUB
poltMi. ArmocdepHHO OCANKYE, NDOMUBAA WIAKE, OCOTAWANTCH 3aIDs3HH~
TeniMi. [IPOMIICHHES CTOWINe BOJNH HENOCDSLOTBEHED, Judo NaRg
mpo¥imd orcTofHyrkY X OMMCTHHE COODYMEHWS, MOIYT 3arpfsHATh DO,
saMRKHYTHe ¢accefiHy, B KOTOPUE HANDABJIGH CTOK, MCHOOb30BANHG BO-
IOH M3 TAKUX NCTOMHHKOB IPIT TOIMBE CeNbCKOXOBARCTBORHNX KYIBTYD,
HDHBONMT ¥ SaIDASHOHND TIOMB TOKCHKSHTAME .

T HoMiMO TIFEBMIIBHEX ¥ 0CDAsaTHBANEX 3aBONOB KCTOYHUKAMH 34~
TDABHOHKA ABADTCH odoraruransuys Jadpuxu. B pANe cryvaeB 3arpas-—
HENME DODONE, NOCENKE, NDUNOPOUROTO KOMIIeKca MIeT 3& ¢uar cdpo~-
¢8 OTDANOD nyeTol nopoiu, 3AHMMBWIMX SoxwpiiMe TeppuTopun,., Odora-
TRTessIHe (adDUKY, KK TPABWIO, DACHONOMEHH B MECTaX NOGHYN Dy-
IOH, B POPHuX paffolax M MYKINNToHS B SEAYMTONBHNX 0GHEMAX BOXH
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zng Qrorarmu. Iocne quoTarmyr pacTBODH CODACHBADT B daccefiH-oT—
croftunx. Ipw quorTammm IPUMEHSNTCS CHSNMANLHHE peareHTH (lIeH00G-—
pasosaTeru, ak MBATOPH K T.Il.), KOTODHO CAMil MOUYT SBIATHCSL Op-
TEHEYECKIME B HEeOPTANWISOKIMY BaIpASHATORAMA (HanpuMeDp, LMSHUIG-
ait marpuit, memnk xymopoc m 1p.). YacTh GIOTANMOHHHX DeaTSHTOR
ORMCIADT, HoRTDANM3YOT M OCARIENT, IDYI'HO B HENSMOHNOHHOM BUIE
nonazanT B daceeMHH-oTcTOMHmKE. B Dexm TAKKS OTERANT CHALHOKHC-
JIHE DYIHUIHHS® BOLH, K&K NpPABUNO, 483 OTCTRA, C nﬂcomoflr RORTIGH T~
pamell TOKCUKAHTOB.

B nmonWHH TODHHX DeX, B JNEIPSCCHE C NMOCTOSHHHM YU BpeMeH-
HEM CTOROM CBANEBART "XmooTH" odorarTuTenbRuX Jalpur (mramm),
NYCTYN TOPOLY ¢ MOBHMEHHHM conepmapueM Ccyasfunos @ IpYImx Coeum~
gemmit THM. SroT MaTeDpWa)N HOCTENSHHO DABMHBASTCH M YHOCHTOH HOTO-—
HaME, OCOGEHHO B HEDMON TafgHNA CHORXHOIO IOXDOBa, NDH DAWIHBe
per, Bo BpeMms gusHelt, Bony ropHHX DeX HCHOAB3YRT NIR AppULAIIH
B SHaURTEXBHHX odnemax (mo R-8 THe M3 Ha I ra 3a OnmH BEreTAl-
OHEiH IIeDMOT), W eCcuy 57a BOMA IPOMA YePe3 OTBANY OJOTATHTENB-
BYY JadpuR, TO OH2 MCRET UPEHECTH ¢ codod SHawmTenbHNe XOITIeCT-
BA TOXCHRAHRTOB,. [Ipy MubTpaly I HCHADEHZN BONH BCH Macca TORCH-—
K&HTOB, NOCTyNwBmAA ¢ noswerofl Bozoft, moryomaeTes IAXOTHRM CNOEM
nowBR MommocTER 20-30 oM, B pesyrsTaTe M3 Tola B ron Oymer pAcTH
comepmanne TM B KOpHEOCHTAGMOM CIOG cenberoxosfficreemnux yromuh.
lonmodaad curyammA TWIITHA LI MHOTEX pafioHOB DaspacdoTREE MecTo-
DORNeHE! HBETHHX MSTAJUIOB N BONHHE NOTORE MOI'YT CIYRATE MOTOMHU-
ROM 3aIPSI3HEHNA IO0YB Ha Jonbmmx wiomanax. CxourHoe sospeffcrnme
BHA TOYBH OKABHBALT YePHAA MOTANIYDIEN, RORCOXUMWISCRUSE HKOMOWH.1-
TH , Temoanempoowanm ‘

PaymoarTEBHOS 2AIDASHEHNS

: HeTouHERAME DATHOSKTEBHOrO SADARGHUA MOTYT OHTL OCANRH, BH~
NaIANIEe TP AISPHHX BADHBAX, M OTXONH &TOMHON IDOMMIIOHEOOTH.
HanGoxsmas HONE B DPATMOAKTHBHHY BHIANSHRAL HDMXOIUTCS HA CTROH-
-390, #on-I31 m me3mft-I37, woTOpHe OGHADYRMBADLTCHA B TRAHAKX WS~
nopexa. Ron cxamrmeaercs » mmrompmEOd ®enese, a oTpONIWE B KOG-
TAX, MTOCKONBKY IO CBOEM XYMREIACKEM CBOHCTBAM OH ORNBOK K KaNBIVD.
Bpex, cBA2anHult ¢ HAKOMIEHHNEM B ODPIaHHMEME DPANMOAKTHBHHX BAJIOMOH-
TOB, MOXET OHTh WHIEBAIYATEBUHM (HANDUMED, DARRMTHE DARA) MIM To-
HaTIrAecKi™M; BO BTODOM CIIyYae BO3PACTAET YMAITOTA wrva'um H IOAB-
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JHETCH MOTOMCTEC ¢ BPORISGHHUMY ypouceTsBaMit. ONACHOGTE BOBDACTAST
Qe ¥ JOTOMY, YT0 DALMOAKTABHLE SNOMOHTH, IONOCHO IIECTHIENAM,
NOCTBIEHHO KOHUEHTDMPYOTCH B TPOJMUSCKUT LBIAX .

PanyoaxTHBHIHE NDOMHIVICHHHE OTXONH — CYmecTBeHHHNE HCTOTHIR
sarpasHonus. COpACHBAHNS MX B MODE IANS B I'éDPMOTHYCCKMX KOHTel-
HAp&X ONACHO, TAK KAK B DO3YNBTATE KOPDOSHE CTEHOK KoHTeRHepOR
OTXOIH MOTYT UONACTE B MOPCKYH BOAY IO TOPO, AR HX DPANMOAKTHR-
HOCTH CHMAUTCA B nocrarowioft mepe.

TefcTnre DAIMAIME SADECUT OT XapaKTepa HINYISHUA W YPOBHR
DRIHOBKTABHOCTH., OGIYH DPANMOARTHBHOCTH B cucrTeme (M supamar
B Goexxepensix (B ); I BK cOOTBETCTBYST ONHOMY 2KTY Daclaja sa
I o. Panee wcnosn3oBanack BIECHCTeMHAS eluHNIA - xopu. I Kr pa-
POH 8KTHBHOCTH IpeIapaTa, B KOTOpOM mpoucxomur 3,700.I0 0 arTosn
pacnaya B CexyHuy. 13 aroro cxenyer, uro I Br = 3.7-1010 Hu.
MHorKe OIyOMMKOBAHHHE JNAHHHE MPUBONEHH B KOpH ¥ mosTomy srolt emu-
mguell apozosXaNT MONE3CBATHCN .

Josy uarydeHus, neloTRyomyl Ha OpPraHMsM, HAXOUAT IYTeM M3-
MEDBIMSE KOXNISCTBA DHEPIMM, noIvromenHolf TwamAMy oprasxsma. B xa-
qECTRE OUMHEI MCIOJRBYNT: P 6 H T T @ H (p) ~ COOTBETCTBYET HO-
mromeunoR nose panmemm, papxol 2,58-I07 w/wr; p a 1 (no-aHI-
Jmﬁmm NOPNOMEHEAS 1038 PANEAUMM) — 9T0 NO3d DAIMAIME, DABHAR

.be/zcr, ¢ op (no-aupmefiexy duosorrueckyll SKRAMBANEHT DOHT-
reua) ~ 3T0 JIO3A DANMAINM, DABHAA IO IDOMIBOIMMOMY ek BOlgeRCTBUM
HB YONODOKA OJIOMY DEHTTeNy  § -nyueil.

MoaxceUMaNEBHHS JOBH, HE DDUYMHADLEAS BRGNS OPTaHE3My UaJOBOKA
B 0JYYAe MX muorokparHoro yeficrmust, pammu 0,3 pax B Hepeuo, a
IpY ou4HOBpeMeHHOM meforemy - 25 pan.

Fmowwmmwmowa HMBEX ODPTEHMBMOB BeCcEM2a pauilytuna,
Cmopronsaan goaa g daxrepuft cocrasrgeT oxoxo I08 pay; mig Ha-
cexommx ~ I0¥; IO MISKODMTAINX = 108 pax.

Pa)monymxmu QYHECTREHHO DASINIANTCS N0 HEDUMOLY IOJyDacra-
I8, W no 'Bpewaamx, HeolxomuMoM IR pacuana 50% mpUGYTCTRYINEE
8TOMOB. ¥ HOKOTODHX BIOGMEHTOB UEDHMON NOXYDacHalNa O%0HbL KOPOTOK,
B B CRONODMUOOKOM OTHOWGHMM OHE X6 MMORT GONBNOTO 3HAYGHWA. Bax-
HOe BHANERMS UMODT SJIeMeHTH ¢ COXBMMY MEDUONOM NONYDACHANA, KOTO—
DHE MOIYT HARAILIMBATHECE B COCTABE TN HUBOTHHEX ODIAHNBMOB MM
odpasymnipe, PAIMOAKTHBHEE OCAIRY X sarpassdoime dwocdepy (radr.4).
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Tadnmrguoa 4

- YanarTepucTURYE DATHOAKTEBHHY BIeMeHTOB

SneMeHTH Nlepron nonypacnara| XaparTep HanyveHud

Yrnepon-I4 5568 net. f)

Kamz#t-42 12,4 ¢ $, ¥
KoSarsr-60 5,27 nem B, Y
[ere-65 245 oy B Y
Crpormm#-90 28 ner B

Mon-131 - 8 cyr. yas
leanit~137 27 zer ﬂ P 8

Iy o239 2 4x10* ner L .

BarpasHeHne TAKONHME METALNAME M HeMeTANIaME

"EReT'OIHO HA Ka¥™Oro YanoBeKA B MADS B CPeNHeM IDUXONATCH
o 5 T opraMmyecknX X MEHepanbHuX oTCpPOCOB ¥ OTXONOB, TI0 COC-
TaBNfET IV MNAHSTH BeIWUMHY NODAIKA 20xI09 v/Ton. B ux coorane
MHOT'O MMEDTHHX ¥ Ge3BPOIHEX coenwHeHzlt, HO HOMANo X TONCHUHHX,
OUACHHX , BH3HBAWIWX GONOBHYM M MyTamwy. B oxpyxaomyn cpeny nocTy-
1apT OTGPOCH, OTXONH M NOGOUHHE IDONYKTH, COPOCHHe BOAH, IUVIARH,
3018, 23D030/E, TasH. Haudosee TORCHUHHMA CURTARTCA CBHENEI,
PTYTH, XamMml, IMHE, & TarXe COUYTCTBYDNEe HM CePOBOIOPON, CEDO~
YIIepomn, cepﬂchrmz aRTUIpyL , JTOPHCTOBONOPONHAA RECIOTA, XIOD,
CWIMKATHAS IHIb, CAXA, OKCHEE YIepoia,PeHord. Dot BamMecTBA I'EHE-
DEDYRTCA ¥ KOBUSHTPADYDTCH B HHIYCTDHANBHEX USHTDAX X TOpOIAX,
A 3aTeM NeDEHOCATCH HA . DACCTOAHES B NECATKE W COTHN RENOMOTDOB.

Pasznitgnns rass, asposonx, IUVIRATH , TNDEMEHAEMHS B CENBCKOM,
- JIGOHOM, BOIHOM, MODCKOM XO3gitcrsax, OTXOIH TDAHCIIODPTE VMONT TeH-
IeHID DACTPOCTPAHATHCA HA BCD CYWY M OReaH, 3a CUST anTponorestol
IeRTSIBHOCTE B OXPYFAUmyD CPeILY, T.8. B KOHSWHOM cHeTe B NOWBH,
BONH X NNy NOCTYODAST OIPOMHOE KOJMYSCTEO DaliIdHHX XMMIYIeCKuX
STOMOHTOB ¥ NX cosumueny? B KONMIECTRAX NOCATKOB, COTER THCAY ¥
Ea%e MWLIMOHOB TOHH eXeroIHo,., OT NOJOBMHH JNO IEYX Tperelt THX
noeTYILIeRH! OCTASTCA B IIARAX, 30N, OCpalzys JOKANLENE AHOMANHM
B XIMITGCKOM COCTABE IOYB ¥ BoX. Jec 3arepiursaer JOBONBHO MHOI'O
3arPAIHAINX BemecTs, Hawdorge TOHKEE WACTHIM YHOCATCA HA THCA-
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g KWIOMETDOB, BHIAKAA ¢ OHIBD, ITOKIAME, CHOI'OM H4 DACTEHUA X
ILOYBH

Tonsxo B CHA reryuelt romxoft 301y B amMocdepy mocTynaer
38-40 MM, T eXeTOXHO; Deariwd 30JH 4 aspososefl BeckMa DasSHOOS—
pasHa, n pH xoredrercd or 2,8-3 no 9-I2, B 3aBHCHMOCTH OT TIHIOB
I0YB ¥ AX BOJHOYO DOMUMAR IUIAKM, 3072, JOTYINS KOMIOHGHTH MOL'YT
BUSHBATL UONKACTEHMO UMK IOMUeNsuMBanue novs, OHE MOTYT CTATH
HOTOUHMKAMY UOTONHATONBHOIO INTAEUA pacreHuf HA CoJHHX IOYsax,
gpalereamz HeRrpanusamuy kpaftuux ypoesHeldl peawimy, win mpEwmolt
TOXCHKO3B0B & Conesuel. v

Qcodo TOKCHYHUMUY SBISNTCA CBHHEL, xamvull, DTYTH, MHMBAK,
xpom. [loaToMy HOOJXOJMME DEerySIDHHE DeNUMHHe HAGKOISHEA 34 HC~
TOYHAKAMY JIOCTYIDIeHA! DTHX SJGMCHTOB, YPOBHOM CONEDFAHUA XX B
IOYBAX, HpPOUYKTAX NUTAHMA, IMTHEBHX BONAX; BANHOS SHAYEGHAS IDHA-
ofperaer CONOCTARNGHAE HOURSHHO-IEOXMMITIOCKEX KapT 9TUX dJeMEeH~
TOB C JAHHWME O 3I0DOBES, COJNGBHAX ¥ CMGDTHOCTH HACENeHWH,

TipempustTas, CIPOSHAR, ropoiokoe xosaliereo, orTXxoyy dura I
HOTMCTOTH HACONGHHEX I[YHKTOB ¥ NPOMHUIGHHLY palloHOB He TONEBRD
OTYYREENT Dovmennut nowpon. OHM HA JOCHATHE, COTHE M THOSSH RWIO-
METDOD HADYWANT HOPMANBHYD CHOTGOXMMUD X CROJOIMD MOYBAHHO-3KO~
Jorydeckux cuerom. TONBXO oNCKDOMEHTH uenoBexs B TOKHO COCTAB~
aRpT oxoxo I Mm.T/TOX, & BOJOOBODOT NOCTETAeT 2 MJID,K.Ms/I‘O.II.
310 BCero MMME HE ONMH NOPANOK HUME IVIOCRNBHHX IOOXMMUIECKEX Hax-
ropos (pewnoft reoxmmuvecxult crok). Paltoun Toxumo ® oCMMpHHE TpH-
NOPAKELES DPOCTPAHCTBA SATDAIHEHH OIDOMHHM IHUCAOM DPA3HOOODASHHX
coemeRut, MIOIMe M8 XOTOPHX SBIANTCA BpeyHuMu, B wsBacTHOk cTe-
neHy Kaxuult ropo) MM MULYCTPUANBHER NOHTD, eCHM He IDUHATH CO—
OTBOTCTRYONME MEDH, SBIAOTCH DRUUMBON BOBHURIOBOHUR KPYIHHE GUO-
TROXUMUYBCKUX aHomayull, ONEACHHX IR YeNOBOKA.

O0MersBOCTHO HAROIUIEHNe OBMHIE M LMHKA B BOHAX Hanpa*mno—
TO TpAHCHOPTA, BUONE ABTOCTDAN ¥ B MHAYCTDHANBHEX IieHTpax. Hog-
BH CEJBOROX MecTHOOTH couepkar cepHip B 10-R0 pas Merbie, 4eM
HOuBK ropoloxux paftodon, Comepmanne CBEHIA X IMHKA B 0YBAX X
pacTurexsHoory (0cOCeHHO B MOXOBOM TOKDOES) BIOXL NOPOI HA DA
orosuuy I15-20 M Pe3KO NOBHUEHO IO CPARHEHND ¢ QOHOBHM cOmEDTa~
EMeM. 370 OTPULETENBHO CKEINBASTCH HA RAYECTHS cemcnotosm&cw
BoHHOR npoNyRIMM, ToxyyeHHol BOIMBM JOpOr.

VG TOMHEROM TAXOIHX MOTANTOB HBHIDTCH DIABNEM 0CDASOM Mpo~
MUILTGHIHS BHOPOCH. TIDK 9TOM NOCHHO SHOCHCTEMH CTDANANDT SHATH~
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TONBHO Gorrplie, YeM NOYBH COABCKOXOSFhcTReHHEX yromult # cexscro-
XOBANCTREHHHS KYABTYDPH, TAR XK [OYBH IEPENaXmRanTos, ¥Xodpaor-
CH, a KYIBTYDH BHDANMKBANT, KAK NDABATO, ONHONETHMS. B NOGKeIHes
BpeMa, mpaBua, HeKOTODHe NCONeNOBATENM BaIPABHEHRS OKpyXawmelt
CDeIH He CUMTANT THAXGIHO METANIH IpuuuHOl Irmdesm XocOB, BHIBHIAN
HA IEpBO8 MECTO N0 TOKCWYHOCTH ONACHHS OKCHIH, CHHTETAYECKHNe yI~
JSBONODOIN ¥ TMECTHIMIH. OMHAKO CYMECTBYST IOCTATOYHO (PAKTIIECKO-
TO MaTepUasa O TOKCHUHOM BIMSHRE TAMSNHX MOTANIOB HB DACTHTENB—
Hu [OXpOB. ‘

B Noasme BOIM3R 3313011033 no nepepadonce MeI B COCHOBHX Jo-
CaX BOBDPOCNO CONEDEAHNS MeIM H CBEHIIA B DACTEHUAX M NOYUBE, NDH
BTOM ROMMYSETRO OPUaHIUYECKOTC BEMECTBA B MOLCTIIRG YMOHBIMIONS,
8 COIEPXAHNe MOI¥ ¥ CBEHUA BOSDOCNO. HeroTOpHE aBRTOpPH Openrarant
Hotoxs308aTE B Fa4SCTBE WHINKATOPA HA SATDH3HEHMe OEpymaomelt cpe
IH COXEpPFAHES TAREGJHX METANNOB B NOLCTHIKG, AHajorwaexll BuBOm
¢cnienay B pagdore no Hpnomno-—'reppacrzow BANOBEIHARY -~ IPeXToiKeHO
memoxs308aTs comepranye TM B NONCTNRE B KaveoTBe HOKABATENA
COGTOAHMA GHOUBHOZA B UEIOM.

Vcoreropannd B UeXOCHOBARVE B OKDECTHOCTEX ReJI8BODYIHHE
maxT ndz;asa:m, 970 CORGDRAHNG TARENNX METAILIOB B JMHCTHAL ¥ BET~
KAX 1yda =z dyxa, & TaKke B NOTBAX YBOJMYABABTCA 1O Mepe NproIn-
REHMA X HOTOUHMKY . BHOPOCH OKCHIOB X TAMENHX METANIOB BIMAIN HA
ofmrue ¥ pErosoft cocraB BHCOmMX pacreduit, amufuTHHX AnnaltHEROB.
TIOBHIlEHHOE CONEPXAHEE CBMHUA ¥ KaIMUA OCHAEpYXRUBAeTCH B DACTEHMAX
naproB ¥ BOnuawm repogos (mo I0 M), npesumammes (OHOBOE B
1,5-2 paza. )

B gomHax pasMeleHAf MeNeIIaBWILHHX ¥ NepepadaTHBanmEy 3aB0-
IoB, BHOpACHBAOIMX B afrmoc@epy TARSNHE MOTANNH, OTMeYeHA IMOenh
COooHH. ColeDAaRye BTRX METAIIOB Kax B-®gsoff XBO®, TAX @ B Omap-
meft moBHmMeHO, TAREINE MeTAMIH, 0COBGHHO raqult, ORRBNBADT HHIV—
Supyolee BAVAHEe HA ODODacTAHRe NHIBIN Hoppexckoll cocHH.

B Vcnamuw Ha paccrosrrm N0 20 XM OT DTYTHHX DYIHUKOE BHAB-

JIeHO SHAYKTESHHO® HAROILIGRZ® DTYTH B IOYBAX, :sos,n;vxe BOXE, Xf-
BHX OpraNE3Max, ‘

B 30omax BHODOOA IHIM METANIYPIUTECKAME ROMOMHATASME OCHADY—
RUBAOTCH HAKOILIGHES TAXETHX MOTSIIOB B CONHOK0X03ARCTBOHHHX
EYIBTYDAX: B KODMOBHX TDABAX, B OBONMHHX KJNBTYDAX — MODPKOBH,
¢cBerTe, NOTDYMKe, cenbiepes, B Kojamdacreax npesumammx UK n
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ACRINUANNSS BOBMOXHOCTE HX YNOTpeCHeHUA B mnLy. OYEHB UYBCTBH~
TeNbHE K arMOGPODHOMY SarpasHeHun fPYKTOBHE IepeBbA. laxe He-—
GONBIMA KONMUSCTRA OKCAUOB o # N , (rropunoB, cynsiaTos BHINDE-
BT GHCTDY0 Deariyil, XPOHHYGCKHe BACONOBAHHSA BINOTE MO THCETK
JI6PYBELEE,

Us coaefl TARSIUX MeTANNOB Handom,mme ONACBHHKS BH3IHBAET
PTY?Ts. B HexoTOpHX palloHax 3eMHOI'O wapa SaperdcTPUPOBAHH COPHe3-
HHO XDOHWYECKHS OTDABJSHAA HACONGHUA B DelyibraTe NOUAIAIMA DTy-
T B mamesue Uenu ¢ Boyoft m pamvuvHmMm npoxyxramm. Tax, B ClA
opu amasuze 912 mpod noumn pPTYTh Cuia oCHApYXEHA BO BCeX o6pas-
pax B xomusurpamsm or 0,055 mo 4,6 Mr/xr. Haxommerue ee B Hexo-
TOPHX TPOXYKTAX DMTAHRA NadmomaeTcd Ha NPOTAKOHMA HOCHeUX me—
carmyerui, B 1972 r, (1o cpasienup ¢ 1941 r.) B CIA comeprarue
DPTYTH B MACE YROMMIWIOCH B 5, pude ~ n 20 pas. OcHomHO# MGTOU~
HER @e B oxpyrammell cpeiie ~ CTOUHHE BOINH XmMmudecxodt, siexrpoOTeX-—
Hruscxoft ¥ xanoxpacowHol mpomumreHHOGTEH.

TlpreyrcrTexe MeTmapryry (HAa DHCOBHX NOJNAX, B mnrsesolt nome,
S8pHE, TRAHAX PHO npu(ﬁpemnmc 30H) DHEHBAGT THEXLIYO GOJGSHL M-
Hamara, HASBAHHYW IO HMEHE STOHOKOE MECTHOGTM, IO OHa Cwia
BUEDBHE OIMcaHa, & 3aTeM odHapyxeHa nmodrx Bo Beelt fAmonum m B pE-
ne mect Kansmu, Creuyunapny.

" TORCHYOCKKO COQIMHEHRA KAt ¥ {ropa WHOINA IPRCYTCTBYRT
B cynepdocfare, HONYYeNHOM NIDX IEDEPAGOTRE HEKQTOPHX AIATHTOR .
liBencxue, apcrpanuiickue, amepuxanckus JOcPopHHe TYRM comepxaT
upora 17-90 mr (d wa I xr yoodpoenvs, W3 yxodpenult w mouysu
xapvull momazaer B may # dypax. To ke HAGIOUASTCH MHODNA VIS
CTDORLMA,, IIHKA .
" CHOXHM® ¥ MHOIJZA HEOCDATHMHO NOCHONCTBUA BIMAHEA TAROILK
MeTAIIIOR MOXHNO NOHATE ¥ IDeNBANSTE TONBKO HA OCHORE JAHUATTHO-
OHOTOOXMMIYOOKOT0 TOIXOIA K IDOGNeMe TOKCHEAHTOR B GHOCHeDpS.
" 0cOCeHRO CWNBHO BIIFIOT H& YDOBHNM SACDASHGHAT ¥ TOKCHKO~SKONOIH-
HaCKYD CHTYAUMK CNONTINME NOKABATEINHS:

1) GUONPONYKRTHBHOCTS IIOWEL M CONEPWEHMO B HUK IYMyca;

2) KUCJOTHO-OCHOBHHE YCJORMA 1OYB ¥ BOX; '

3) ORMCIHNTENBHO-BOCCTAHORHTENBHEE YOJOBIAS

‘ 4) KORUENTPAILMA NOYBGHHHX DECTRODOB;

5) mOTVIOTHTESEHAS CHOCOCHOGTH IOTR;

6) rpanyroMeTprusckul cocran mowms

7) T BOIHOIO DeXume,
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Pors orax $axTOPOR WBYUEHa NORA HOIOCTATOYHO, XOTA MMEHHO
nouBerHE! TIOKPOB ABNSETCH KOHOGHHM NPUEMHEKOM GONBIMHCTRE TEXHO~
TEHHHX XYMITYEC! "X BEMEeCTB, BOBIOKASMHX B Onrocdepy. IOYBH SBIF0T—
CA IVIABHHM ARKYMYJIATODOM, CODGEHTOM M DASDYNATONEM TOKCUKAHTORB.

Janruefinee pasBUTIe NPOMMIIGHHOCTY, TDRHCIODTA M CENBCKOIO
xosaftersa CCCP Tpedyer yuera TOKCHKO~HRONOIMUSCKOIO COGTOMHNA
orxpyxawmelt cpenm, BHCOKON KYARTYDH HCIONHIOBAHUA XUMIKATOB B
mpaxTure # crporaiimel NMCIMIIMAN NDEMEHERNT XUMAYSCKUX CDENCTB.

Barpganenne oxpyxawmell CpOIH RUCTHME ocaTRAMYU

CymecrTeeHENE ymepd oxpymawmell cpeje HAHOCAT RUCHHE NOKIM.
Topmur "KECANe KOXRZ" OWI DBENEH B OOHXON auIMENCKIM XAMUKOM
A.CvuTOM, KODHA &MY JIANOCH BRABUTH 38BUHCHMOCTE MEKIY YDOBHEM
SATDASHEHNA BOSLYXE Hay ManuecTepoM ¥ KICHOTHOCTHE Ocamxon. Om—
HARO HOJHOCTBHD OCOSHATE HAYWHHE SKONOINYOCKES HOCHBACTBES KHC—
JHX OCAJHOB YIANOCH JWUEL B TEYeHUe NOCNSIHeTo JecArmieras. "Hmm-
Kue" KUCNHS OCAKKA BH 1MaRT NPONMYIIGCTBEHHO B CKAHIWAABCRUX CTDA-
nax » Kawaze, B "cyxom" mume - Ha CpemgeM Samaze CHA, » 90CP,
HNoarme, ITP. Hardosee cunhHO 3arpAsHeHa arMocdepa OKCHIAME CeDH
B dmmnauyue, Joxcemdypre, YCCP, Beurpmu, TP, Kauanme, mpu aToM
NpUBHOC ATMOCHEPHOr0 NMOKCHNA CEPH H3-33 Pydexa HAMHOTO NIDOBH~-
maer NPOMHIVIGHEHE BHODOCH BHYTDH 3THX CTPaH. KMcaye ocamsy HAHO-
cAr orpoMHH Yymepd JecaM, BHIWBAS BHNEJATMBAHEE HOUBH. Hemocpey-

. OTBEHHO OT RMCHHX Ioxuelt crpagzanT 2 MrH.ra xeca. B CCCP sanan-
HEMY BeTpamy mpmeHocHmres B 810 pas doresme coemmneonmdt cepw m azo-
TR, TOM AX BHHOCHTCA B OCDATHOM HampaBlemnd, BHODOCH n3 Amepmm
NePEROCATCH 4epe3 ATIANTHKY ¥ BHNAIADLT B Eppomne.

B Espone n CemepHolt AMSDHRS HWCITHE ocamxi odpasynres B pe-
YABTATE NOCTYWISHUT P arMmocliepy OECHIOB CEDH, A30Ta B JPYIuX HX
coemvmeRnlt, IMABHEM OGpA30M, ¢ IHMOBHME BHGpocamm TOIl m mpomum- -
xenuux npenmpuaTit. Tonsxo B Ceseprol ERpone emeromHo mocTynaseT
30-60 Er cepy m I5-30 ®r asora ma I ra. O0ume anTpOUOTeHNHO X
IPEPONENE BHODOCH ORCUNOB cepH B amvocdepy mocrrranr 100 MmH.T
B rox. [lox nmeflcTRHEM RUCAHX OCANKOB B IOLB3EMEHX BOJAX:DOBRO NOBH-
MaeTeS COEDMBHME MeTaxnos, B YACTHOCTH CBEENS, IMHNA, KAIMIA,
MexH. v

Kuenue ocaIiry B BRI NOXAS, TYMAaKa, DOCH BH3HBANT HBMOHEHME
COCTOSHEA pacTeNnil: BRUMMHE NOBpemNeHEA HadmomanTch mpu pH 2,0~
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3,6, a mapymenue pocta mpu pH §,5-4,0, KucroTHOCTS NOMEEBHX Ocal-
KOB, HpOmMGIUMX 9YePe3 NpeBecHHll mOJOT, OCHYHO CHUMAGTCHA H3-38 Bl-
NONATYBANAS KATBIMA, MATHUA ¢ TMOBEDXHOCTE JMCTHEB K M3 TraHed
IepeBreR. B DOSYJBTRTE JXYMIAETCA DOCT FEDEBhEB, MOKET HACTYUUTH
¥X Iudenb. )

Joxmu Ha Cepepe CIA cramx B 30-40 pas donee KMCIHME, YEM
panblle, He¢yT MHOLO CBUHIA, LWMHKA, KajiMud, BaHaldd, Molum, ITHM,
NO-BUIMMOMY , OCBACHABTCR ruderns nowry 507 NepoBBEB BEYHO3ENEHHX
xscoB., 90% cepu, Bumanawneft Ha moxs, aeca, ozepa Fmpouw u Cenep-—
Holt Amepuix, CBA3AI0O C NPOMMIGHHLME BUGDOCAME, KOTODHE BO3DOCHM
¢ 1965 r. mo I975 r. Ha 357%. OrpuuaTesbilag DOXE KMONUX Noxmed n
TM yeunupAEeTcs IPH COBMECTHOM neilerbun, BusuBaf cmiepruveckh
sdferT., ITO0 NMPUBOIMT K pe3noMy yruarenuio pacrenuft. Tax, mpu Bh-
najenuy wucaux noxuell ma wopHAX mononMX emelf OTCYTCTBYET MUKODU-
33, COmeDIAHKE aTOMMHMA B gpepecuHe enell Bospacraer b 3 pasa.

Ba nocxorHue PouH OT kueyux nowielt B3 OPT morudyo I500 ra xeca,
B 2000 osep llpeuun HCHUE3 JOCOCH.

Ha ceBepo-pocToxe CLA CYymNeCTBYeT DeanxhbHafs yIDosa SU0DORE0
9eNOBEKA B CBA3K C 3ArpasHenusM Imirheboll Bomy us-3a WHCITHX TOX~
Iolt. Paccwranc, 4YTo yuopd OT KHCJHLX OCAMKOB HABGMHLM M BOJHHM
OpraM3mMaM, 3JOPOBBIN UGAOBCKA, & TAKES NOTEPH OT KODDO3UY MaTe-—
PUANOB MOIYT IOCTHIATh 5 MIDI.HONIADOR exeronyo. CHmieHue nudpo-
COB OHCKNOB CODH X TBODIUX YACTUI[ TOADKO Ha 207, cuMSNT YOWTKR
Ha I7 Mmpu.noNranoB, OJHARO COBDEMEIHOS 3aKoNoNATeILHCTRO HO IO-
3BONAOT OCYURCTRUTEH KOHTDONE 33 JANLIMM NODGHOCOM 381DI3HMONIX
BOUBCTB., : ‘

B pesynnrarTe KUCHHX moumed mpomcxomur rerpanamma xmofiHi,
0CO0SHHO INXTOBHX, JOCOB Bo Pparmmi. Ogalaer XBof, 3arUUDaoT
IpeBecyHa, B OPT' x 1980 r. oTMedanoch pesKoo yrueremus 757 mx-
roprx B 407 enompiux xncor. C I983 1. Ipuanary 3aC0JeBAHNA JECA
noABuAMCE B Jxssace i JoTepunrmw.

Tlo mauzum Croxroxsmcrofl xondepenint no wrenaM movham (I982),
B llenTpansuol Eppone mop ux Basmuem noriadaer IN0 Tue.ra meca
(6oxsiie Beero B PPT). PocrT IODeBHEB MOKET 3&TODMOBMTECA IDX Cpel-
HOromoBOl R0 HIBI DAY -‘302 25-50 mcr/ms. Beerg » Ranannoll Bopo~-
e BMOGTE ¢ OCAINKAMN BHOANAET OXONO I I CODM/MZ/POJT,; B CHAHMMIAB
CKUX CTDafaXx BSTOT NOKAfarTelh PAneH 2-3 I cepu/M°/TON, TOINA KaK
Bmmm ynepd macTynaer mpu ypoese 0,5 r cepw/Me/ToN.
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lipuBenioHHNe MATEDMANH CBANETEONBCTBYRT O SHAUMTEILHOM yHep-
de 0T BHIANGHMA KACHNX OCANKOB HA NPMPONHNS SKOCHCTEMH. ONHARG,
MHOTH®E CTODOHEL. B3TOM moGNeMH He ACHH, OCOGSHHO DA3MODH M MaXoHm3~
MH M3MeHeHHT NPOIYRIMBHOCTH NECHHX HODOX ¥ CeXECKOXO3AfCTBOHHNK
KYABTYD, DASKATIA B DOAKIMA HA KMCIHE JOKIA DASHHX HKOCHCTEM .
HeT 6ImHOTO MAEAMT O CKOPOCTAX IepeHOCA, TpaHcODMAIME ¥ BHOANS—
HuA coenpHemu?t cepH M asora. Tem He Mmenee, (PAKTH yBeJHISHAT KHO-
JOTHOCTY IUDHDOMHHX BOX, X TOYB Ha 36MHOM MADE OY6BHIHH X NOCHEN-
CTBEA STOTO ABJEHUA TAKEE HAINIC. '

BarpasHerue HePTED B HefTenpoxyxRTAMI

ERerofHo B Mupe XOCHBaeTcH oBHile 2,5 mipn.rT oupolt Hofrrn.
HeraTupEHEM mocnencTBEeM MHTeHcninxammy mefremodwum AnigeTcy 3a-
TpAsSHeRns npuponHoR cpemi HefTsd B ee MponyRramu. IHpH. nodHve,
TPAHCIOPTHPOBKS, NOPEPACOTe M MCNONE30BAHNE HOfrE M Hedrenpo-
IYRTOB TepseTca oxoxo 50 M.m'r/ro,u. B pesynnTaTe BHAYMTONBHHE
TEPPUTOPUH CTAHOBATC Henpmmmm s ce.rxr,cnoxoaaﬁcmneunoro “EC-
HOTB3OBAHAT .

c nocryrmennem B nowsH cHpo# Heq>wu " He@reupo,uymon Hatmta-—
eTcd MPONECC EX eCTECTBEHHOTO JPaKIMOHMDOBAHMA M Da3NORCHEH.
Jlerrue Jparume DOCTENEHHO HORADANTGH B aTMocdepy, Hexoropas
qacTh HO(PR MEXAHWISCKW BHHOCHTCA Bomofl 3a npemeny miomany Ba-
TpA3HERAT M DACCEEBASTCA Ha MYTAX TBHREHEA BOIHHX IOTOKOB. Yacrs
Hed™M moIBepTaeTCA XMMAYOCKOMY X dnoaorm:eczcoMy oxmcxenrw, Hedrs
3T0 GIOZXHAA CMECH YIVSBONODONOB, DASTMIHHX ¥X ODORIBOMHHX K OpP-
TUIYeCRUX COGNUHOHEH IPYITX K1accoB. B eo cocrabe odHapymaer~
os ceame 700 mmmamamnm: ymenonoponors ¢ HenowRaMu, COXepRA-
movz 30 40 aTomoB C. OCHOBHHMK aaxememamx ABIANTCH YIAEPOX, (83—
87%) = Bozopox (I2-T4Z). U3 IDYTEX BNEMEHTOB B COCTAB Hofry B
3aMeTHHX KOJNYSCTBAX BXONAT Cepa, 30T M XMCIOPOX. Comepranue
CODH RONECReTCH B MMDOKMX NpElexax: OT THOAUHHX ¥ COTHX yonaf
no 6-I4%. AB0T B KECHODOX BXOIAT B COCTAB HedrW B MEHBUNX KOJA~
wecreax: 0,02-1,7% # 0,005-3,6% coorpeTcreeHHo. Kpome morTo, Gomb-
mmHeTBo Hefrelt coNepEMT MMKDOSIEMEHTH. B HACTOANES BDEMZ B COC~’ ‘
Tape Reibrm muenTHdmmMpoBamo cBume 1000 MHIVBEIYANBHHX COSIAHE-
amit, M3 Hmx 250 mpEXomMTCA HA CepOCOnepRamEe, Oromo 85 ~ HE RHC~
IOpOR - B cBume 30 - HA A30TCOTEDAAIAE COGIMHEHWA.,

flo TewmepaType RHUIIEHNA JIVEBOIOPOIH Hodrm DA3IENSIT HA He-
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oronsko parnmii: yeryno, Bmcmamym o 200° (CI—CII), CDeIHI0,
BHKUIANIYO B npenanax 200-430° (012-027) " 'rﬁ;xearym ¢ TeMmuepaTty-
poft wumenns cBume 430° (028—(}40)

B cocrane Hedrell pasimyant crenyoime KIACCH YIVIOBOHEODOIOBS

I) napafurosue (MeTAHOBHE) YIWEBOXODOIH (ANKaHH);

2) nafreHoBue (AANIMKINIOCKHEE) YTASBOIOPOMH: MeTaHOBO-HAM-
TEHOBHE, HAJTeHOBO-8DOMATHTIECKUS .

BHAYUTANBHYD YACTH YIVIEBOIODOIOB Bcex Hedrel! cocramimor
amcany Cn Henva . B Ho{TH MOrYyT MPUCYTCTBOBATE BCEBO3MOKHHE 30—
MEDH SJIKAHOB, BaXHuMy KOMIOHEHTAMN ABISOTCE TAKNE W30UDEHOWITHHS
anudaTyIeCcKUe YIVIEBOLODOIH.

Bxommmue B cocrap Hedrek madremu (C Ho Wiz Cthn , TIe
p=2,4,6,8,I0) nenarcd Ha mpe GONbNUE TPYINIH: MOHO- X nommm
GOCKHe YTIeRONODORH. )

B XumeaX yIaenoXopolax He@T® DacTRODEHH cMonrcTo-aclansTe-
HOBHO BeWeCTRA, KOTODHO IPEACTABRIMOT HeYIVEeBOUOPOIHHE BHCOKOMO-
NOKYJAADHHE COCNMHEHMT, MMeWMe B CpemHeM 1o 88% C, mo IOZ H x
no I4% rerepoaToMoB.

I onerEky HedTH KaX BOBMONHOPO SAIDRAIHUTONS rrpxmomoﬁ
cpenw, 10,1 Jiuxonerut (1983) npemraraerT MCHOXLAOBATE CAEIYOIEE
IDHBHAKA: CONEDEAHME JeIrKuX dparmmit ({_ < 200°), comepranme
napadusa » cepu, JNerxue Jparimm O0IamaANT noBumenHoﬁ TOXCHIHOCTED
A RUBHX OPraHM3IMOB, B TO X8 BPEMI KX BHCOKAR HCIADAGMOCTS GIO-
COGCTBYST GHCTPOMY CAMOOTMNOHMP KOMIOHEHTOB NpupouHolt cpemx. Ha-
pafu HOe OKABWBAGT CHABHONO TOKCHYSCKOTO XeficTBMA HAa XHBHE OpTa-—
HUBMH, HO 4raromaps BHcOxoff TemIeparype S2CTHBAHUA CYNECTDEHHO
prusger Ha (msmueckwe cuoiterha nmoun, IIo crenemnm napafwuwcrocTH
He(ry ¥ comep¥amo Jerkmx fpaxiuit MOXIO CYAMTE O XapAKTEpe BO3-
mefterBua HedrAHOrO BarpAsHeHNS HA NOYBY ¥ YCTONYMBOCTY 3TOTO
posneitcreua. Conepranue cepH - Tawxe BaHuf IPUBHER IpH ONEHKS
BAMAHAA HodPM HA NDHPOIHYD cpeuy. ( yBeIwIsHNeM COPHHCTOOTH Hef-

. TE YBRIMUMBAETCA ONACHOCTS. CBPOBOZOPOHOLO 3aIpPAINEHIA OYB,

JloUBK B8IPASHANTCR NYTeM DASIMBOB it BHGpPOCOB waacroBol

" REIKOCTE, cocromme®t u3 cupokt wedrm, rasa, Heqrmmmc BON; Tasa
rasopux wamor HefrAHEX sanexell; sakoyTYpHHX Box HedrAHMX mEac-
TOB, Ho{rH, rasa M CTOYHHX BOI, HOJYHEHHHX B DESYNETATE OTIENE-
HEA IAACTOBOR XMIKOCTH M HepBuuHO! MONrOTOBRY HedmH; IIONSEMHHK
BON, ¥ CYDOBHX DACTEODOR; HeTenpOmyKTOB, JTH BOUECTBA NONAIADNT
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B OKPYRARAYD CpeXY BCNENCTBRE HADYNEHAA TEXHONOIMN MR DAY=
HHX aBapumityux cnryamrt. KOMIOHSHTH I'Aa30BHX NOTOEOD OCARNRLTCH
HO, IIOHEDXHOCTH yJacTeHnit, HOYB, BONOEMOB, YACTHUHO yr.nenonopdm'
BOZBpAMARTCA HA 3EMHYD NOBEPXHOGTE G OCANKAMM, ABAAACH MpuumHOMN
BTODAYHOTO SATDASHEHEA CYIM ¥ HOIOEMOB,

Hefrramne BemedeTBa CHOCOGHH HAXAIUIMBATHCH B NORHHX OTNIORG-
HRSX, 8 BATeM ¢ MCTEUGHMEM BDEMEHN BRINUATHCH B THANRO-XAMIIOC—
RY®, MeXaHM4eCKY® X CROTSHHYN MUTpanyMm BemecTsa. HanpasreHus ®
HMETEHCHBHOCTD NPONECCOB MpeBpameHud, MAIDAIMY ¥ ARKYMYISIHH
Ho{TeNPOIYETOB 34BUCHT OT IDUPOTHO-KANMATHISCKEX yojomult m omoftcrs
nous. lpu nonmaranmn Hedry ¥ HeDTENDOLYKRTOB B NMOYBY IPOMCXOLSIT
TaydoxrHMe, HeolpaTHMHe Y3MeHeHmd Mopdonormueckmx, (uawdeckux,
PH3ARO-XIMITECRIX, MIKDOCRONOIHYECKEX CBONCTB, YTO MOXET IDABO~
[ATE K NOTEpe SaTpA3SHeHHHMH TOYraMR IIOXCDORAS o OTTOpXEHNN W3
CeNrBCROXO3ANCTREHHOI0 36MICHONB30BAHAA o

SarpasHeHRe RAHUEDOTEREHMY YIVISBOXODOIAME

Cruranne yras, He(TENDONYRTOB, Tasa, CHTYMOB CONPOBORIAST-
¢S DOCTYILISHASM B aTMocHepy, NOUYBH H BOXHYD CDENY 3HAYMTETBHHX
MACC KRRUISPOI'SHHNX BOMECTB, CPOIM KOTODHX OCOGBHHO ONACHH TOMM-
IMRIATECRAS SpOMATHYSCKMe yraeponoporu (TAY). Amrorpanemnopr,
aBFAIMA, RONE3HONOPOFHHA TDAHCIIOPT, KORCOXIMIGCKHe N HelTemepe~
TOHHHE 3IABOLH, HEPTeNPOMHCIH CNOCOGCTEYOT 3arDHAIHEHMN NOYB 2TH~
ME HAHISDOrsHAMH . AHTDONOT'SHHHE MCTOYNWRE BHODACHBAMT B ATMOC—
depy domes 5000 T mampeporennoro 3,4-Gemsmmpena (HI), novmo
JDYPEX KAHNEPOTeHHHX X TOKCHYRHX COGIWHSHMH.

lipmey TCTEMS® NOBHMEHHHX RojidecTs Ell B Bo3ayxe, nonax, nou-—
BaX, THME JCTANOBISHO B IODOHAX, IMIYCTPHANEHHX DEIMOHAX, BOKDYL
nopenmpuATHY, XeNesHOIOpOMEHE CTAMImR, ASPONOpPTOR, BIOJB XODOT
(1267.5,6). I'7T0EHEM ROHEUHHM De36DBEYADOM AXRYMYJNAIMY El HBISeT-
0f NOYBSHNHT HORDOB. IDH DTOM HAGHDIA8TCHA TOHNSHIMS YBeXMUeHHA
comepranuA FlI B MpoCTpaHCTBE k. Bo BpeMeHw. Harammmsawres Bl
donpme BCETO B IyMyCOBOM ropraoHTe mown (0-50 om). C noumetHoR
ITWIED, TDYHTOBHMZ BOJAME, B DE3YNBTATE BONHON 5DO3MM, ¢ NPOXYE-
ramm muramnt HI nocrynant B odme GHOX7MYeCKEe 1KY HA CYUe,
DACIDOCTPARAACH MOBCEMACTHO,

Tlowsy odnanmawr HeroTOpoR cnocodxoc'rm pazparars Hl. To-pu-
MOMY , HU3MREe OpPIaHXsMH, I'DHOH, MEKDOSH mnoue ABaswTcHd daxropa-
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Taoxrrua H

3BIPASHEHHOCTE GOH3NMDEHOM NOYBH HONDOMHILTOHHHX
pafionon, Mr/xr (mo ladag, I973)

MecTo ordo- | 1962 T, 1963 r, 1964r.! Cpen-—-
pa mpodH 3uMa [BOCHA [0CEHE |BecHa| 1oTO|OCOHB  [0COHB ngagmg
Patton sxumolt
sactpoliu:
crapoft 0,31) 0,35] 0,25 |0,29}) - - 0,451 0,34
HOBOM 0,00 0,07 0,20 10,47 = - 0,20
HNocexoxr 0,I0| 0,05| 0,02 {0,IT| - - - 0,07
Odpadarupae-
Moe Toe 0,07{ 0,09| 0,06 |0,00 |0,07| 0,05 | - |o,m

Tadruma 6

ConmepxaHue COHSNUPSHA B NOYBE BOIUSH RORCOXUMIIEOKMX
3anoxoB  (no laday, 1973)

23

Paccrosupe or TryGnua Kompaagrng [
38BO1R, M cIo, B CMONe, NONYqgH— B NOgBe,
Holt 3 TI0uBH, % T/ Ky
500 0-5 0,0032-0,390 25,4-432 .0
25 0,0005-0,034 3,5-220,0
50 0,0008-0,032 1,I-214,0
T000 0-5 0,0001-0,0234 18,0-62,0
25 0,0014-0,0132 1,4-I5,0
50 0,0005-0,0043 1,2-5,0
2000 0-5 0,0008-0,0102 8,6~II B
: - R5 0,0003-0,I560 0,8-I2,8
50 0,0004-0,0083 0,8-7.,9
Kourpons. (necuan 0-5 0,0003 0,6
novBa, 0TOGPAHHRA 25 0,0002 0,6
BramM or mpomsm- | 50 0,00002 0,I
JOHHHX NpeIupnsi- ]
- radt)




Mz "camoowumersa® nmows or Hl. 3ToMy %e cmocodersyeT conmewrmit
cser (lladam, I1973). OpHAxo MEXaHWSM CAMOOUANEHIR HO CIPABIAET—
o ¢ pacrymelt .accoll Ell, mocTymanmmx B BOSNYX M Ha cymy,. llousa
MOXeT, TMO~-BHIMMOMY, PUKCHDOBATD BII # COXDaHATEH 6T0, OCBOCORTAN
DX CMEHAX BJAKHOCTH, ASDAINHM UM DOAKIME CPEIH.

Bce oTr BOImpOCH HYRIANTCS B JYRIAMEHTANBHEX ncoﬂenonammx'
IDEMEHATENBHO R DABIMINEM THNAM IIOYB, JanmmafraM X cezopaM Iona.
Ho yxe Temeps moxasarenm colepmanus [AY, B ToMm wicre HI B noumax
BOJAX, NPOLYKTAX NMUTAHMA JOJNHH OHTH OCHRATENBHNME DI BXOJIOTH-
YOCKOM MOHETODVHI'S ¥ OUSHKS NOYBEHHOI'O MOKDOBA KAK cpeiH odhra~
HRA MEJOBEKA, '

CennpcroxoanficTBEHEOS 3aIDASHORVS

SarpsasHEHNS NOUB H3GHTROM yaosperaht

BHeCeHEe ODIraHNYecKUX I MEHEPANBHHX ynodpeHnf ABIAGTCH BaX-
HHM CDEICTEOM YIDABNEHEA MOUBSHHHM ILTOINODORMOM B YBENNUSHHA IIDO-
JYRTHBHOCTHE 3emienenns., OZHARO CTPAHH ¢ BHCOKIMA HODMAME IIDAME~
HeHUA MYHEDAJSHHX yroSpermit HadumHamT TYBCTBOBATE OTPHIRATAILHEE
nocaencTBREA 3T0r0. KOHCTATHDYETCH NPOHNKHOBEHM® HYUTDATOB, HUTDH~
TOB, AMMOHUA B TON3EMHHe BONH HA NOCATEM MOTDOB BOJOHOCHHX TQDE-~
30HTOB. (TMEUAETCH NOBHUCHUE CONEPIAHAA HMTDPATOB, focdaron, am-
MOHWA B DEWHHX, O36DHNX BOIAX, B SCTYSDHAX.

B MEpe TDOH3BOIMTCH @XEIOJHO OXONo I00 MrH.T yrodpemuft B
IeftoTEynmeM Ha4aNe X BX HCIONB30BAHNE TpedyeT TOWYHHX DACYETOR
HODM, ID2BWIBHOR TeXHURWM K IOCTeXOBATENBHOCTH BHECEHRUA yIodpe-—
Hnlt, B YACTHOCTH, ONSCHH CBEDXBHCOKWE HOpMH aloTa. HeoGxommmo
cosmanne mouX JopM yuodpeHmil nmponoHrmposamHoro mefcToud, pas-—
padoTKa IPHEMOB YNDABIEHUA ORHCINTENBHO-BOGCTAHOBATEIRHHM DEXI-
MOM TIOUB, MSXAHM3MAMZ BOCCTAHOBJEHUR, OMMCHeHMA, (umcarmy coem~
Hempl as0TA, CHEMOHUA 6T0 TOTEPH.

Coennuenna JocHopa MeHee HOIBUKHH , YeM a30THHE TOM HE MOHee
ORM MHTCHCHBHC NOCTYNADT B NOYBEHRO-TPYATOBHE, DEUHHE M OB3EPHNS
BONH, B DOXE ¥ Mopf. I'apHult HCTOYHWE -~ spoamoHExl CMEB MOYBH
BMeCTe C TYMyCcOM, CTORE B paftoHax MHTEHCUEHOTO RMEBOTHOBONCTEA ,
CTOR TOPONCHKAX OTCIOB. Bece 370 meer 80-70% Jochopa, mocryname—
ro B BOIH. IJOSTOMYy AKTYaNBHH BOIPOCH DKONOTHUACKE NPABMILHOIC
mpeEveneHEs JooTopHEX yrodpeuuit ¥ DOBTODHOIO HCHONB3OBAHAL B
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ceJhCROM xosailcTBe OTXONOB, colepranux docfop, MuHepasbHHE pecyp-
cu focfopa Ha Semne OYOHb OUDAHUYSHH, M MONeT Hauarhes (Jocdopmuit
"ronox", scir JecXol3AMCTBEHHO O6PamMATHCH C CYWECTBYONMMH 8I0 3a-
nacaMy X DOBTODHO HE McIoas30BaTh ocdopcoyepxamue OTXONH.
Torepy asorHux yAoopenui myTem BHMUBAHUSA MOI'YT HOCTHIATH
5-20% OT DHECEHHOI'O KOJMYRCTBA. BMECTO ¢ HUTDATAME I'ODOJICKUX
HEeWCTOT, CTOKOB HABOSHOW X, MDOIYKTAME BHXJNOIHLX T'A30B HATDA-
TH MOTYT HAKAIIMBATHCA, FOCTUTAH ONACHLWX KoHnaltpawit (CGonee
40 wr/x N03) B opolax, mrrnesolt Bome. MHoTux uccaspovarencit Tpe-
BOYMT ONBCHOCTH PAsDYMeHNS O30HOBOIO BKDAHA OKCUIAMI a3oTa, of-
pasyonuMUAcA mpY AeHETDHIMKAIME B novnaX U ROJAX.
" TeXHOICNHOE 3ATPSSHGHEE MOXET COYSTATECA C CelrbCKOXO3Tfcr—
BeHuEM,. IJocmerHee OyXeT 3aMOTHO INOBHMATE €CTECTBEHHOE COIEPH
HYS TAXSNHX MOTAJUIOB B HNPUPONHUX JaHmiafdTax, BeeceHnMe MHIGDEIB-
HHX yrodpenult, HCHIONBBOBARKS ANOXMMURATOB, MEJIUODAHTOR BEUST K
SAIPABSHEOHMD HOYR TAXGNUMI METANNaAME M IDYIMMI XHMIMOCKMMH 38—
Me@HTaMu ,

BarpasHeHnse IeCTHIMIAMA

K necrmimmam {or nar. ]ms;‘}'is - sapasa, caedo - ydusan)
OTHOCHMTCA KOMIIEKC XMMUYECKHX IDENapaToB, TPONHAINAYSHHEX M
GOPBOH ¢ KUBOTHHMU X PacTEHMAME — 3T0 DPASINTHHE MNCEeRTHIMIH,
repdrians, Fyaruimnk v t.xn. JonodHwe BenecTea B CONBUMX KOJHGQGTw
BaX- JOCTYNAKT NOYTH BO BCE DKOCHCTEMH.

" B 38BHCHMOGTE OT XapaxTepa MCUONH3OBAHMT NECTHINH DaRLeNT—
bToA Ha oyerypume Ipymw (OpumippwoBa, I988):

Tapduumma ~ InA GOpBOH ¢ COPHHME DACTEHUAMA

Anprmuny - IR YHHYTONMEHNA BOuOopocned u mpyrok

» " poymoft paCTHTENBHOCTH
Apdopmmnu - I PHMGTOMOHNA HeXexarTensHolt mpesecHoft
E R XY orapiuronolt pacTRTeNEHOCTH

TYHT RO = Exs GOphOR ¢ TPECHEMY doxesusvu pacrTexui

Baxrepmigau - ~ i GopaOH ¢ damepmm H CaxropUaNbHUMY
‘ © done sy

VecorTmmaR  ~ mag GOpEOH ¢ BDEMHHMU HACEKOMHMM

Ayap Iy ~ Ina COopBOR © KieraMy

BoomunH ~ N8 GOPBON ¢ rPHSYHaMA

Jnmanuni - LIf dopBOH ¢ MOJLINCKAMK .
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HemaTommnx ~ ISt GOPBOH © KDPYTIIHME TeDRAMM

Ay ~ InA GOPHOH C TIAMM

K mecryr 1aM OTHOCATCH TAKAS XEMATOCKEE CDONCTBA TODMORS—
Hug pocta pacremnft, IpemapaTH IA yIaneRus aucrThen (IedonmaHTH)
7 NONCYMMBAHEA pacTeHud (necmxantH).

Hamdonee OCMEDHYN IDYINIy BEMECTE CPONR NOCTHIMNOB KAR IO
macmradaM NDaRTHIecKoro mpmmerenns (40-50%), tar » no accopTa-
MEHTY BHIYCKaeMuX npenaparop (oxono 40%) cocramnawr repOHITINH

(or yar. her bum tpasa, coedo - yémran).

Tlo xaparrepy nefleTsuA Ha DACTeHMA IeDCHITENN REJAATCH HA IBO
MONTPYBIH

‘ I. Crmromdne, nefforeynome Ha BCE BHIH pac'remm TARNe Iep-

CUIENH NPUMEHANTCH I8 YHUITOXKSHMA HeReNATeSBHOR DacTHTeNLHOCTH
~ BORDYI' UPOMHIUIEHHHX OCBERTOB, HA JIOCHHX BHDYCKAX, B INTOMIKKAX,
KaHansx, BOZoeMAX, odowuMax moccefwHX mopor ¥ T.m. |

2, UsdmparTentHHs (CENOKTHEHHE), ONACHHO IJIA ONHMX BHRIOB
pacTeRmlt K de3onACHHE IIA INDYIWMX; HCIONBSYOTCH IIA YHHIPOROHAA
CODHAKOB B AIPOUEHOBAX,

JeyeEne YONOBHO, TAK KAK ONHM ¥ T8 X6 BeNleQTBA B 3aBNCH-
MOCTE OT IPUMEHAEMHX KOHISHTpam# @ HODM Dacxoms Ha eIMARIY 00—
padaruBaemoll IOmAIE MOTYT NPOHBIATE COCGR M KAX CIIONHHE, W KAk
H3CApATENBHKE TePOMINH, | \

IipuMeHeRNe NECTHIMIOB DEBKO CHARAST no'repz vpomen CONBORO~-
XO3HCTRERHNX KYIBTYD, COKDRUAST SATDPATH B celbckoM Xosaficree B
2-3 pasa, TOIBOAAST OXEPONHO DKOHOMUTE CENECKOXO3AMCTREHHYD PO~
- myxmmo A JO-I2 mupx.p. BHCOKAA sKOHOMuUYecras afeXTMBHOCTH IHec~
TETHIOB 00y CIOBIEBAST HEYRIOHAHA DOCT MacmTadoB MX HPIMEHEHNA,
TomoBoe NMPOW3BONCTRBO NECTHIMIOB B MADS K HACTOAMEMY BPeMeHM IDS-
 BHCHJ0 2 MrTH.T; Mporofl accopTEMEHT DOCTMUMIHHX NpDenaparos HAC—
wrrusaer Gomee I00 THo, HamMeHoBakmlt KA OcHoOBe Gonee wem 700 xm-
- MAYECKEX BENECTB, HDUHALIERAMAX K -CAMKM D& 3JMIHNM Rnaccam opra-
FFMECKYX ¥ HEODIaHNdecKNX coenvHenwmit. o _

NpAsHABAR HOCOMHOHHMI nomoRuTenbsEHE HHeXT XUMIIeCKoro Gno-
cola GopsOH ¢ CODHOI DACTATENBHOCTEN, CNEIYeT YYRNTHSATE BOIMOX-
AOB8 noGOYHOoe ZefcTEHS TEDOWIMIOB HA JDYIHE KOMIOHEHTH NDHDOIHEX
SROCHCTEM: XUBOTHH MWD, KYNBTYDHHO B TMOJNE3HHE IMKODACTYNHO DAC—
reHna, amMocdepy, MOUBH, BoNOeMH. HeXeraTensBHe NOCHEJCTRUA BO3~
HUKapT dame Beero IPH cucTeMarTwdeckof odpadorre dorrmmx mwromanel
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¥ CBASAHH ¢ HOSBRCHWEM KAK TORCHKONOTHUECKHX, TaKR ¥ SRONOIHYec—

RUX npodneM. HauGonsmyn OIACHOCTH NPENCTABJIANT cTolikue mecTmyM-

N ¥ MX MeTaloJuTH, CHOCOCHH® HAKAINIMBATLCA W COXDAHATHCS B IDH-
porHOR ¢pele KO HOCKONLKAX NOCHATKOB JOT. [IpM Ompele’sHHHX YCAO-—

BRAX MeTACOSRTH NeCTHIMIOB MOTYT OGD&3OBHBATE MeTAdONUTH BTOPO-—

TO UOPATNKA, DOXE, SHAYEHH® M BINAHWG KOTODHX Ha ORDYRAOIYD CPOLY
BO MHODEX CHYYAAX OCTANTCH HOXSBOCTHHMI. '

Tlocns KCTBUA HEYMEDEHHOIO NDHMOHOHUA MGCTUUMYOB MOIY?T OHTH
CAMHMHE HEORUJAHWHMK, & IVIABHOS -~ OHONOI'MYSCHE HEeNpemcKARYoMEMM ;
HA CMBHY ONHUM BMIAM BDSIHHX OpIaHN3MOB YACTO NPUXONAT IDYIHe,
KOTODHE BHPAGATHBAKNT MMMYHUTEY & CHOCOCHH BHXHBATE JlaXe HOCHS
cavux sdfierTuBHEX odpadorox, JUIA mpeo)oJeHHS MMMYHMTETd YyoToftwy-
BHX 0codeft X nmecTHIMIAM MPUXOIUTCH YBOJKIUBATD HO3H NDEXNSpaToB,
ITO YCWINBASY ONACHOCTH SAUDASHOHW Oxpyxanmedl cpeis. BenencTEHe
MATDAIMY NBCTUIEIOB C DOSAYIMHME, BOTHHME IOTOXAME MWIA CHUONOIN-
YRCKOrO KPYI'OBOPOTE BeWeCTB HOCKENCTBUA ¥X TOKcAteckoro melor—
BES MOIYT OCHADYXUBATHOR HA TODPUTODUY, N6 XUMEKATH HUKOTTA He
IDUMEHANA .

Bospacranre Macmradon HpUMEHEHMA NeCTHLMIOB, B YACTHOCTH
repdmmxoa. BO BCEM MMDO CTABMT NEpP6N NCCHGHOBATENAME OTBETCT~
BEHHYD 38049y JeTaNHHOTO X BCEOCTODOHHOIO N3YUEHUS M IDOIHOZNPO-
BAHMA BCOBOIMOXHLX ¥ameHemuit, BosHuraommx B Omociispe, X HEOGXO—
IeMocTh paspadorky SHPERTHBHEX MepONPUMATHR IO NPONYIDeRLSHKD
HEXeNATaNBHEX NOCNEeNOTBI! mHTeHcKBHOR Xmvusarmu, xrdo HO yIpABLe-
Huo QYHROMOHMDOBEHKEM 3KOCHCTEM B YCIOBMAX BarpA3HSHUA.

Bpenroe JefcTBIO MHCSKTAIMIOB SAXJNYASTCH B YHUITONGHLK
HONEBHEX WM XozaflcTBeNHO-HelTPasbANK BYNOB ¥ odemHexult sKocue—
TEMH, TAR®e OHH ONY#AT NpEumHOR moABNenud yoroftauswx momynauml
BpomETenelt, OY KOTODHX CTAHOBUTCA BCE TDYIHES MBCARIATLCA; OHU
HAKAIUIVBAKTCA B BKOCHCTOMAX K MOIYT COXDAHATHECS B HUX B TOUGHME
HOCKOJNBKEX NOT.

"B uacToAmee Bpemd B peaymmame MHTOKCYUKAIMY XA0POPraHYes—
KUME NpenapaTaMy CHAEHO COKDATLIACE THONEHHOCTE NOTHI[, OCOGeNHO .
XHIHEX OcodeHno TOKCHYHH FHCORTHUMIH INA IMOTOSNHNX FABOTHHX,
TEX KAX OHW. HOGTEISHHO KOHUGHTIDHMDYNTCH B ¥X ODTBHAIMEX IO Mepe
MPOABMKEHAA ¥ KOHEUHEM SBEHBIM mumebux nenefl., OnacHooTh 3wRAD-
qaeTcHd TAKAK® B TOM, UTO NOBTOPHOS ADSIENNe MEJSKHX 03 BIsYaTr
pasBuTHe CKDHTOM Xpommveckoll MHTOKCURAINM, KOTODAS C TDYIOM NOM-
JBeToA IMATHOOTAKS. LHCORTHIUEM NOMCTBYOT ¥AK KYMYNATABHHE MM,

4
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Tnapa 2. MITPAIA XYMIMECKMX SATPASHAOWMX BEUECTB
- B BHUOTEOIEHOSE

Murpams xuMydeckuX sarpasgsomux pemecTs (X3B) B nowse xaw
- HRRC0Nee TEeOXUMATOCKH SXTHBHOM GNOKEe I'8OCHCTEMH TEeCHC ¢BA3EHA C
NX NOBOIEHNEM B CONDAXSHHHX ¢ noysofl NPHPONHHX BolAax,

OrmensHott sanauelt spnrAerTcs mecnenobanwe murpanmu X3B B reo-
CHCTOMAX, MCIHTHBANIMK SKTHBHOE TEXHOIEHHOe Bo3melcTBNE, NOCKONS
KY, HANpEMeD, BRIOYGHEE METALTIOB B METALIOPTAHNIECKAS COENMHOHMA
MORST ¥MeTh FHHe JHMBMONOIMYECKMEe MOCTELCTBEA WA CHOTH, HEMOnNR
IPUCY TCTBES 2J6MEHTOR B OCHTHHX JIIA reocycreM Jopmax. TeXHOTEHHO
ANOMANEHHE TOOCHCTEMH MORHO DRCCMATDHEBATE KAK TONMI'OHH, B Ipexe-
JaX KOTODHX OCOGEHHOCTHE MATDAIMY TOXHOIEHHHX IDOIYKTOB NPOMABISKT:

" ¢H Hapbones APRO. ITO ¥MesT GONBINOE 3IHAYGHWE WLIA DaspadoTHH Me-=
TONAKY HAGHONSHER B CHCTEME T'OOXMMIYECKOT0 MOHMTODHHIA, BHIBIG
HEf HardoNes UYBCTBHTGNEHHX 3BOHLOB MurpauuoHHOR memw, cArHamm—
SAPYDIMX O NMEPeXoe reocrcTeMH x3 (OHOBOIO COCTOAHMA B 8HOMANL-
HOS, . '

B mponeccax murpamms X3B ocodoe MECTO 3aHUMABT KOMILIBKCO-

o0pasoBapye. MHOT¥e OpraHMYecKde BENMBCTBA, CBASHBAA HOHH MeTAa)~

JIOB B KOMIUIBKCH, CHOCOGCTBYNT MX CTACHINM3ANWE X HEPEHOCY B pac—

TBODEHAOM COCTOSHWM. IIyTeM IpAMHX Hadmomesndt ¢ MOUSHHME COeNWHO-

HUAME YCTAHOBNGHO, YTO METPAIMOHHAA CNOCOGHOCTE Xene3a B (opMa,

CBASAHHON ¢ DAATHUHNME ODTAHWYACKHMN HOMIOHEHTAME HOUBEHEHX pAC—

" TBOpOB HA 1-2 MODAIKA B 0ONes NMPEBOCXOIET MUTDAUAOHEYR CI0COG-

HOCTE WOMHNX $opM Rexesa., O0Da30BANME MOTANNODIEHAYECKHX XOM-

ILT6KCOB MHOI'ZA HMeeT HMONORATENBHOE CHONOTHYEcKOs 3HAYEHWe, MHAK-

THBYPYA H3CHTOTHHO KOJNISCTBA ARTHEHHY MOHOB TARAIHK METALION,

RAR GrarolpRATCTBYA DACTBODEHIR TPYIHOZOCTYIHRY, HO CHONOTHYEC-

Kt PAXHHX 3JEMEHTORB. Ha DaCTBODAMOCTH COSIFHMEHEH TARANHX MET&I~

J0B Goxnmoe BIMAHME OKABHBAET KOHNUSHTDAIER HX B pacTeope. Ipnm

OYeHD HE3ROX XOHUEHTDAIEM MUKDOSJIEMEHTH HE BHNIANANT B OCANOR TDE

COOTBETCTBYRMIEM N3MEHORMW DOAKIWE CDOXH X IpH NOGARNEHEN 0CaIN-

rexgit. IToT JAKTOP HIDAST BAXHYD DOXB B CXyuae MeTAMIOB, ofpa-

SYDUEX TPYIHODACTBODUMHO COONMHEHHA npr Penwdmmax pH n Eh , xa-

DAXTEDHHX I HDHPOIHHX BOX, MATpaimoHHAS CNOCOCHOCTS MARDOSAG~

menTOB B ODME KOMITOKCHHX coenmueHnd He (e3rpaHmvHA; OHA JIEMY-

TADyeTCH YCTONMBOOTED CAMOIO COGNMHEHMS, BOIMOXHOCTHD KOHKYPOH—~
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IEE CO CTODOHH IDYror'0 9jeMeHTAa, mawnmeTo Goxae orofrafl ROMIIEXRO,
DHOANSHEOM B OCANOK oamoft mmmexcnoﬁ CONH,

PacTBODMMHE KOMIJIEKCH G OPraHRYBCEUME CO6IRHoHIAMK odpaaym
GONBMUHCTEO MOTAXNOB. K HuM, mpexue BCero, HOOUXOIMMO OTHECTH
ROMIUTOKCH, OCpasyeMHe I'YMUHOBHMM BeNeCTBAME ¥ JDYIHMA ODIaHMYe0-
KEME KYCJHOTAME ¢ HBYX~ E TDOXBAJNGHTHHME MeTA/aMi. Polk IyMEHO-
BHX BEMBOTS B IEPEHOCE METALIOB B PACTBOPEHHOM COCTONHWE BAJMKA,
Or 50 Xo '75% wapraHua, HEKeNA, KOGAILTAE nepanoom- B COCTARS O~
TaEMYECKNX cosnuHerRull DouHNe BONH.

B HACTOANE® BPeMA JOTAHOBNOHO:

1) HuUZKOMONEKYXRADHHE COeNmHeHWA Hecueupfuvecrolt npupomH
ErpainT HeSONEIYH DONh B nepeHoce X8B, X0TH HMX HAGOD MOCTATOYHO
mpOR ~ Wapenesas, ymapopad, NMMOHHAA I MDYTMO KHOJOTH, TAHUH-
HH, oaxapa, SMMHORZCJIOTR ¥ ID.;

2) OpraEEYecKNe COGIMHOHUA THNA (JYNEBORMCIOT (QK) odpasym
KOMIUTEKOH © IONMBANEHTHHMA KATHOHAMUS

3) donee BHCOKOMONGKYISDHHE JPAKIME CIOCOCHH CBASHBATE
Goypme MONMBAXSHTHHX KaruonoB (Bapmax x 1p.,1983,I985). - ;

Noxasaua BaxHad POJXL [YMyCOBOIO I'OPHSOHTA XAk (MBMHO-XAME~
YacrOI'0 daphepa INA DOUMOTAHTOB, & TAKKS ADEHH M3MoHenud dopu
murparn. Cusipfuky TeoXMMIYeORUX IPONSCCOB B IYMyCOBOM I'ODM30H-
T NOYB OGYCHOBJMBANT NPOLEGCH HDOBPANGHNA OPrAHNYSCKUX COSTHHO—
Helt, TOSTOMY MOXHO OXMIATE 3HAUNTENBHON DONM DOCHSIHEX B 3AKDel-
JOHWM WIX, HaoGopoT, B IanpHelmeft murpanmum XSB (Apmanona Erma-
rheBcKult, I968I,1985). ,

B NOYBEHHHX DAOTBOPSX M BHTAXKAX odﬂapymann AMUYHOKACNOTH M
EMCNOTH XUDHOTO DANE, OKCHRUCNOTH, normfenonx, fynbBorzcnoTH,
T.6. BECh HaG0D OpraHMYecKkmx coemuHeHml, opoRoTBOHHHN MHOTMM TH-
naM NPRPOTHHX BOX. Boe 37X BeljscTBa CONEDEAT (YHKUMOHANEHHO IDYN~
IH, KOTODHE YUACTBYOT B KOOPIMHALMOHHHX CBASAX ¥ OGDASOBaHUN
KOMILYEKCHHX ¥ BHY TPHKOMILIOKCHHX coelvHenwlt. Taxum odpasoM, Bemy-
maf poNbh BONOPACTBOPUMHX OPIAKIISCREX BeIMeCTB B Murpamm ¥3B By~
ABIOHA MHOIMIME MOCHONOBATENAMU, ,

o BaamvonefloTBre I'YMYCOBHX BENEOTB C HOHAMY MOTAINOB ¥ JPYIU—
Mz X3B srupuaer fasEyeckus (AICODPOUER, NOTH3ANMA, KOAIYIAAA)

B XumErdeckue (MoHHHE OOMeH, COXeodpasoBaHuE, OCPASOBAHNE KOMILIEKG-
" HHX COSJUHOHH) IPONECCH. ANCODPOIMA KATHOHOR HA IYMUHOBHX KMQIO-
TAX MOXST OHTH B HOKOTODHX CJYURAX ONMCAHNA YDasHeHmeM JeHIMIpA.
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YerofunpooTh OOpE3YNUMX KOMILTEKCOB 3aBMCHT OT DANA (AKTOPOB X B
Oepeyn oueDens oT pH, i MOHHOR OWIH.

‘ 9T Re y( IOBRA ONDEIENANT CBASHBAHKE TAKSAHX MATALIOBR NMOY-
polt B nenoM ¥ e KoMNOHeHTaMM. YBeiuderue pH or 4 mo 5,5 Bemer

R BOSPACTAHMD copOIMll OWHKA Ha THIPOKCKIAX KONSBA M AMOMIHNA,
Ilpr pH 7,5 pacTBOpEMOCTE IMEKS YBOINYNBAGTCA K3-38 OCDA30OBAHHA
KOMILIGKCOB C ODTAHNYECKHMM BemMeGTBOM. TaxmM 00pa3oM, C A3MeHOHHEM
DH MeHAeTCH DONE NOUYBOHHHX KOMIOHGRTOB B CODPOIMA TARONHX MOTAN-
JoB,. IByxsaneHTHAS MeLpk odpasyeT KOMILIERCH B GoJee MMPOXOM MHTED-
pane pH, JoGapnenme MeIM K IOYBEHHOMY DACTBODY, CONepXANMEMy IWHK,
permeT mpu pH. 5 K CHEU®EHUD CODSIME NOCHENHEIO, Y0 SBIASTCH IPH—
MepOM BRANMHOIO BIIMSAHHA MOHOB TAXENHX Meramroe (Opnos, I985).

Kucnue NMOUBH NOTVIOWEDT THAKCNHEO MOTANIH M3 DACTRODOB B MEHB-
me#t cremennm, vem HellTpanrHHE WX CONSpRANME KADOOHATH. QIHOBpE-
MEHHO, B TaknX NoYBax OOILIee KONWYSCTBO MeZM (N0 CPABHEHMD ¢
RATMAEM) CBABHBAOTCH B KOMIUIERCEHE COSNWHEeHWA. KMCHHe IOYBH MMe—
DT MOHBIGE WCNO AKTUBHMX NEHTPOB, 3&HATHX NPOTOHAMA n HOHAMH
aNOMHHRSL, YTO CHURAOST BOSMOXHOGTH AXCOPOUMR tu®* b4 Cd « Kapdo-
HATHHE, COraTHe KATNBIMEM IIOYBH MOTYT B Coxmme? cremenn copdnpo—-
Bars TM, Hom xammud Qpr 3ToM odpasyer MEJIOYCTONIMDNG KOMITAKCH .
B peay:zr,TaTg+ Cd®" gonee IONBUXEH B NOYREHHOM npodimre mo cpaB- '

“Hemmm ¢ Lu o,

BHCOKOE COINGDRAHES MOTAJIOB, NPUXONAMEscH Ha emmw opra-
HIYECKOT'0 BEMECTBA B DPANE CIYYaeB MOXHO OCBACHATE 0CpPA30BAHUEM
MHOTOAZEGDHHX KOMILIEKCOB WM HAZWIMeM ancopCHpOBAHHHX KOMILTEKCOR,
B ROTODHX FMEOTCA HESKBMBANEHTHOS B3aumolefcTBEO MeALy Opranm-
YOCKMME JMTAHNAMA I MOHAMHA METAJIOB,. ’

IlpH BHCOXOM COZREDEAHME IYMyCca& MHTEHCHEHO OCpasynIcs OpTaHo~
MOTAIANYeCKIe ROMILIERCH B Rosrommrol m pacrsopmvolt dopmax, 1aro
06YCNOBANBAGT BHCOKYD CTENeHbh MX NONBANHOCTA. lIpn MHTEHOHBHO
NDOMHBHOM DeXUMe X HMIKEX 3HAYeHEAX PH COSNUMHGHEA TARAIHX MeTaN~
J0B DACTBODANTCR K nepexondr B woHy» dopmy. Ha TeppmropmAX, THE
npeodaananT MOUBH ¢ BHCOXOR CTENEHEN 3aCONSHEA, MOFHO OXENATH OG-
PASOBABNKE - TDYIHOPACTEODAMHX COSMRHEH CORiepRAIIX TARENLE Me~
TANNH

Ipz pH 6 mamut IPRCYTOTRYET B Jwyxmeazmon cbopme b 1o
HOOTHD pacTBopsercs B BouHoR fase NpHE yCIOBAM, YTO OHA He cOxep-—
KgT TARMX CBASHBADIMX BHMOHOB, KaK focdar wm cyasdun. Odpasopa-
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AHe Cci(OH); pawmEaerTcs mpr pH 9, mocruram Maxcmmyma mpm pH II.
Odpasosamme Pb(CH),0 mawmaercs mpa pH doxsme 9. Pb oH*
npeodaanaet mpu pH 6-I10. IIpy KOHUEHTPaUKE XJIOpHOHE CoNee IOO'4M
Cd CLy , CACLE; PhCL; PhCLE" amnmorea mpeosnaranmmem_xomurexcam
B crywas pH 8,5. B mopcrok nome, conepramett ﬁ'IO'O'zsm XIODUO —
Ha mpu DH 8,I-8,2 dopma PDOW mpecdnagaer HAL ero XMOpMIHNME
xoMrexcamz, & xamud mpueyrorsyer ® suze (ACLy = CdCLS
Taxas 3aKOHOMEDHOCTE, YCTQHOBJNGHHAS HA MOASEBHHX CHCTEMRX, HO-
COMHGHHO, MOXST OHTH CHDABEHINES X B NDUPOIHHX YONOBHAX, B nou~
BOHHOM DacTBODS odﬁagxmeno Hesnawmransioe ( < I0 mer/nx) conep-
mamEe KOMITEKCOB ((L ¢ ODPraHWIeCKUMH KOMIOHEHTAMA, 8 TAKEE XJIO-
pumsio u oyasgarna mrrangamr (o CLy ) GHCLS ) CUCL 2™ Cdl S,
Bce 3T KOMINGKCH JIMGO SADAXBHH OTDHUATAIRHO, MO0 HelTparbHH,
nprgeM C&a"odﬂapymnnaeTca BOCEMA Deixo. (rMedeHa BOSMOMHQCTE
OpHCYTCTBMA Memd B IYMUHOBHX KucuorTax ¥ (fiyreBoxmcrorTax B Hopme
KoMILIOKCA Menb-nopfupuronoro runa, I'yMuHOBHE BEWECTBA AXTEBHO
DOArMpYHT ¢ KaTHOHAMN, OXCHIAMY ¥ THIDOKCHISMY METEINoB, odpa~
3y4A XUMHIOCKY DASHOOGPASHHE M GMOJNOIMIECKE YCTONYMBHO COSNMHEHHH,

GopMy MUTDAINMM TAKSNHX METANIOB B NPUPOIHHX ¥, B YACTHOCTH,
B NOYBEHEKX BONAX MHOPOOOD&SHH’HX OCHOBHHE BUIN NDENCTARISHH
Ha oxeme I (Hadwmamen, Juwame w 1mp,,I98I).

Bspemennne ¥ xomrouiHwe $opmu coemmHeHult BXONAT B COCTAB
MOUBEHHHX I'paHyJoMeTpudyeckux (paruwml, & MCTHHHO DACTBODSHHHS
U3BIGRADTON B COCTABOS BOIHHX BHTAXEK M3 NOUB.

Taxem 06pa3OM ILIA BOMECTBEHHOTO COCTABA BOJHHX BHTAREK XA-—
DaXTeDHO caexyomes :

1) BomiHe BHTAREE conepEar Coxnumoft HAGOD OPrAHUMTEOKKX 00—
onuHeRyR pPaRIYIHOIC COCTABA;

2) BemeorBa, CONEPRANKECH B BOMHNX BHIAKKEX, OHOCOCHH OG-
Da30BHRATE KOMILIGKCH ¢ TM; 9TWM KOMIIGXOH MOIYT MMETEH B IDUDON-
HHX YonoBnfAX paajurmufl swax sapana;

' 3) HAa XOMIUIEKCOOCDPAZOBEHNE OKABNBAST OUNBHOS BIMANMe DH,
KOHEYDOHTHO® ROMILIOKCOOCPABOBARNE, MOBHAS GMNA PACTBODA, COCTAR
JATAHNOB, HAJMTAE M COCTAB HEODTEHWYGCKUX SHUOHOB.

Murparma X3B B NDEDOIHMX IDPYHTOBHX M JXSHMETDMYGCKUX
BOIAX, MOUBEHHHX DacTBOpax

Tlo xuMIYecKOMy COCTABY OPUDPOAHHS BOXH UYPO3BHUAliHO DasHOOd-
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Heopranwgecrae (cyAsfaTHue,
XNODEIHKS , PENDOKRDCOEATHHE ,
THIPOKCOKOMILEGKCH ¥ 1D, )

C HESKOMONSRYIADHEME OpTa-
HEYOCRUME JETRHAEME (aMuHo-,
ORCE~, XADOOHOBHO KROJIOTH,
MousprmHa, SATA 7 mp.)

C BHCOROMONEKYNSDHEME Opra-—

- HEZeCREME JHTAHIAME (IyMyco-

BHE, CSJROBONONOCOHHS Be-
mecTss, RONMNENTIIN ¥ Ip.)
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DASHH} DasnuIzs OOYCHOBJERH He TONBKO KAUYGCTBEHHHM COCTABOM XM~
MEIECENX BJIeMeHTOB H odmell xoHUeHTpanmeft pacTBODPOHHHX BEUECTE,
HO ¥ COOTHOWSHMOM KOMIOHEHTOB M Da3NVYHHY fODM MX HAXOXNSHHEI B
BON8 . PACTBODEHHHE TA3H HAXOIATCA B [DUDOIHHX BOIEX B BUIS MO-
JOKYZ M UACTHYHO T'MIDATHDOBAHHEX coeluWHeHH{, MHHODATEHHE B ODra-
HMYECKUE BEMECTBA BCTPEYANTCH B UCTMHHO DACTBODSHHOM, KOJIOMIHOM
H B3BEUGHHOM COCTOAHMAX. CJOXHOOTH XMMHYSCKOIUO COCTABA IDUPOI~
HHX BOO OGYOJOBIEH& ¥ TeM, 4TO OFMH 4 TOT KO BJIGMEHT MORST HaXO-~
IATHCA B BOJe B DA3NEUYHHY {opMax B BABMGHMOCTH OT CTENSHM pacT-
PODUMOCTYE BT0 COOIUMHOHHE, BANEHTHOIO COCTOAHMA, CNOCOSHOCTH K
KOMIISKCOOCDABOBAHYY B JDYIEX XUMUYeCKuX cBoltcTs.

Tax, Xere30 B BABACKMOCTA OT DH ¥ OXMCAUTONEHO-BOCCTAHOBM—
TENBHOI'O NOTEHIEAJA BCTPEYASTCA B NPHPOIHHX BOJAX B IBYX— H TDEX-—
BAJIOHTHOM COCTOMHMAX. KARKOMY M3 BANGHTHMX COCTofHult XapaKTeDHH
THIDOTOTYIBOKHS MOHO- 1 HOMALIPHKS popmu: mra Fe (i) - [Fe(OH)]y;

[Fe (oW)a]%s [Fe O T [Fe, (OM)sT°"; [Fe, (0), 1" [ Fe, (ONI™;
[Fey ow)u T Fe(u) [ e(OH)?]Q [Fe(om]"; [Fe ou)g]

Xopomo MByYeHH CHOCOCHOCTH KeNeda oCDABOBHBATH NPOUHHE KOMILIOK-
OH ¢ ODUAaHNYECKUME BemeCTBaAMU HDAPOIHHX BOX.

TIPUHATO COBOKYLUHOGTH KOMIOHEHTOB, BXONANMX B COCTAB HDPEPOI-
HHX BOX, YONOBHO IRJMTH HA IATH Ipymu: 1) IaBHHe HOHM, LY MAKDO-~
KOMIOHGHTH, K KOTODEM OTHOGATCH XJIODH CL™, cymdar SO,
THIDPOKADGOHAT HCOz , xapdonar (Us*", womn marpma Na', wmms
k* , varmmgs M4Y & rammm Co®' ; 2) pacrmopeniue I-asu
(ruxcnopon, a30T, IMOKCKIL yIAEPOIA, oepono;zopona B Ip.); 3) duo-
TenHue aneMenTH (coemmmenud asora, (ocdopa, Kpemuua); 4) mrxpo-
9NeMeHTH} 5) ODrauwuecKue BamecTEs, Taroe NeJoHUEe XMMIIacKoro
0OCTABA NDEDOJHHX BOL YCIOBHO, NOCKOJLKY MHOI'ME DJNEMEHTH Heod~

 XOIMMH ODTaHMSMAM, KAK YIOMAHYTHES CUOI'GHHHE BDIEeMEHTH.

K riasHEM MoOHAM, WIM MRXDOKOMIOHeHTaM, XUMIYECKOTO COCTaBE
TMDUPOIHEX ' BOJ, OTHOCHTCA SNEMEHTH, XaDAKTODUIYOIMECH BHCOKMME
3SHAYEHUAMY KIADKOB M Xopome#t pacTBOPMMOGTEN MX COoeUMHeHRH B BO-
Ko, B HeXOTODHX oNYyuaAX (570 XapaxTepHO LI MOPCKAX X QKeaHIIBc—
REX BOX) K IDYNme IMABHEX XOKOB OTHooHTCA Tamme Br , Sp w HS™ .

' MBKDOSIAEMeHTH B NDPUPOIHHE BOOH TOCTYNANT NPH nnme:ratmnamm

‘PODHHX NODOL M NOYB, & TAKKE B DE3YNBTATE NDOMSBOACTBEeHHOR med—
TONBHOOTH WENOBOKA . PACTBODSHAG IOPHHX NOPOL SHAUMTENEHO BOBDACw

TA6T NON BOSAeMCTRUEM KHUCHHX BOX, OCOCEHHO CONOTHHX C BHCORUM
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COREDRAHEEM ODI'AaHNYECKMX BeliecTB. Ilpum HTOM mepexoln KarTHOHOB K3
TOpONH B DACTBOD OCYCHOBNEH HE TONBKO OGMOHNHHMIE DOAKIMAME, HO
¥ ROMILTOKCOOGD..30BaHHeM,

TlowBH CHIBHO BIMADT Ha xmveckud cocrar GRILTDYOUMXCA BOX -
- MOBHIAGTCA MEHEDANMSANAA MANOMAHEDATW3OBAHKUK aTMochepHHX 0cali-
ROB, W3MOHASTCA MOHHMR COCTAB BOMH, BOSDAGTAST CIOCOGHOCTH Pac—
TBODOB DaCTBODATH MiHeparnn. lIpu BzauMomeitcTmmy NDEPOIHHX BOX C
TOYRaME KATHORH NOTJIONANMETO KOMILIGKCA TOCTeNHMX OCMEHUBANTCH
HA YKPUBANGHTHOS KOJUUECTBO JIDPYTHX KATHOHOB, COUSDRAMEXCH B BO~
ne. ‘

Xopomast pacTBOPAMOCTS MHOTYX NPEDOJHHX COSIMHEHME MEKDOKOM-
NOHEeHTOB OGYCHOBIUBAST WX METDAUMD NDeMMYWLECTREHHo B WoHHOR Jop-
Me. IlpocTHe MOHH, kAKX NDaBUNO, CBOMCTBOHHH MANOMIHEDATNBOBAHHHM
BomaM. Tax, B MITLIIMOLADHOM DECTEODE TUEPOKAPCOHATS KAJBIKL
amn oxono 3,64 (@7 g WCOs™ cmasamo » womme mapw, ‘a ocrairs-
HEHe HaXONATCA B BHUS HPOCTHX #HOHOB. KoMimrexcoodpasopaHue A -
MAKDOKOMIOHSHTOB IPUPOIHHX BOX CPABHUTENBHO MANO XADAKTEDHO,
HOCKONBKY BCe ORM ClaJdHe KOMIUIeKcoodpasoBatesu; HO ranpuul z
WACTHYHO MATHUE 06Da3yNT KOMILISKCHHE COSIMHEHMA ¢ DACTBODOHHH-
MU OPraHEIeCKiMY BELGCTRAME, OCOGEHHO ¢ TYMYCOBEME GOSN MHOHRA~
M, B MATOMMHEDANMM30BAHHNX, HO CHIBHO OKDANSHHHX NOBEDXHOCTHHX
BoZaX Jo 90-I00% ZOHOB KANBIHMA MOXET OHTH CBAZAHO C I'YMYCOBHMH
KEOJOTAME . B ‘

Kpome azora, focdopa ¥ XpeMHMA B IDYyNIY CMOT'GHHHX 2JMeMEH-
TOB YACTO BEINYAKLT Reae30 M. CepY, NOCKONEKY OHM HEOOXOIUMH Xi—
 PHM OPraHESMAM, & ¥X GOJeDRAHMS B HEKOTOPHX CAYHASX TOCTHraeT
MIAITAIPaMMOBHEX KOJSUYSCTB HE I J1 BOUH. BHIETSHNE GMORSHHHX 3o~
MOETOB B OTHGTBRHYD TDYINY KO HEKOTOPOR CTENeHH YCAOBHO, MOCKONhE~
xy wmome’c'mo IDYTHX SJEMEHTOB Takme HeOOXONMMO IR RODMATBHOIO
fy Mo RMpORAHRA opranrisuos._ KoHOeHTpAUMA IX KONSCASTCHA B OUYSHB
mAPOKUX NDEeAesax: OT cneNoB, YACTO HE YJARTEBASMUX CYNeCTBYOHE-
ME MOTONEME ONDONENEHER, MO OMUHAI ¥ NSCATHOB MALMIPEMMOB Ha
I %, B AAIMEHBINX XON¥Yo0TBAX B OPUPOTHEX BOJAX BCTpeYasrcH Poo-
dop, comepRaHme KOTODOTO pemko mpepxmaer 0,5 mr/x. Handombmue
YPOBHY KOHIERTpAIM XapaxTepHH IUA KDEMHEA, OHE JOCTHIADT MHOT-
m I5 Mr/n. AZ0T E Xexeso 3aHRMANT MDOMEXYTOUHOS NOJOREHIe, MpH-
T6M MODCKEE H OREAHMYeCKNe BONH CONSPRAT YHABANHHO DJNEMEHTH B
MEHEIEX KOJMMYECTBAX, WM DETHHE, '
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Haugoxee BAXHHO HCTOUHWKE HNOCTYIIGHMA CHOT'OHHHX DJEMEHTOB
B NPUPOTHHE BONH Pa3NSANT HA UBE CONBMUE I'DYNIH: DBHOMHME U BHYT-
penHue, 1) BHelHIe MCTOYHMKY 0GOCIEUUBANT HOCTYILIGHHS OCHOT'@HHHX
BEIBCTB B BOROGMH C DOYHHM CTOKOM, aTMOCHEDHHME OCaIKAME, IpO-—
MHILTOHHEMY , XO3ARCTBEHHO~GRTOBEME B COJLCKOXOSANCTBEHHEMM CTOU-
HHMM BoJaMu. Ocodce MeCTO 3aHmMaeT NPOUSBOACTBEHUHAR NEATONEHOCTS
yenoBexa, %) BHYTDOHHNS MCTOWHNKE OGGCIEUMBAOT HAKOIIGHES GHOI'GH~
HHX OJOMEHTOB 3@ CYOT NPOLECCOB, MDOTEKADUMX B CAMAX BOIOSMAX.
SgaupTe pRAS PONEL B BTOM [DUHAIGNAT NepsudHOl DponyXuMm OpraHu—
WECKOTO BemMecTBa, NOCTYIVIEHHD M3 B&UMTOTO JORE (4 BOIOXDAHE—~
Juug B IEPBHEe IONH XX CYNECTBOBAHMA), MUHEDANU3AIMYM XpeBecHoh,
ayrosolt m Brcmelt BoXHON pacTHTENBHOCTH, OTMEpPHEIV ILISHKTOHA, &
TAKKE JOHHEM OTIXOKEHMUSIM,

B nmpupopHHEX BOJAX 430T HAXONUTCA B BENS DANA HOOPTAHIYECKEX
M DASHOOOGDASHHX OpraHmyeckux coeimvHenult, K HeopranmiecxkmM dopmam
PTIOTO BAEMOHTE OTHOCATCHA AMMOHMY, HUTDUTH ¥ HMTDATH ~ BCE XODOMO
PAOTBOPUMEE , BENKOBONONOCHHS COANUHEHMA, NONUIISNTHIH, TYMYCOBHE
BOSCTRA, SMMHOKMCIOTH, AMMHH, MOYERMHA - IRNEK0 He moisult mepe-
YeHE S30TCONSDRANMX OPraiKyeCK¥X BeWeCTB, KOTODHe NDUCYTCTEYDLT
B BOKXEe BO BIBOWEHHOM (OCTATKH OPTAHUSMOB), KOLIOMIHOM X HCTHHEHG
DACTBODEHHOM BAJAX. MeAIY HEODTAHNYECKEME M ODTAHIMOCKIMUA COBXA-
HEHAAME A30TR MOCTOAHHO OCYWECTBIIOIGCH BSAVMHHE LEDEXOiH. loBH-
WeHMe KONMYSCTBA RMTDATOB ¥ HATDUTOB B BOUE CBUNETENLCTBYET O
TOHISHIMAX BATPASHEHUA BOIH. B TUCTHX BOZAX HETPHT~MOHN BHAIMTH~
YocKM He 0CHADYKUBAKTCH,

Gocfop BCTPEYASTCH B IPUPONHHX BOJAX B BUNE opranmecmx
K HeOpraHMdYeckMX cooluHeHult, MUIDNDYH B MOTHHHO pacTBODeHHOM,
_xoqurontHo!t m B3BemenHolt ¢opmax. Heoprammdsckul#t gocdop mpemcras-
JeR coemuHsHmAMK oprodocdoprolt KmesoTH H3P04; COOTHOWBHRE Pad—
-mraHpx oprofocdaron sasucur or pH Bomu. Ipu pH B muanasons 2-8
NOTARIAOIAA WACTE Heoprammyeckoro focdopa CymecTByeT B BHIe
H2P04'. Tipx pH or 8 xo II-I2 - mpeodrazaer HPOZ™. ‘

SHaYMTENBHYD YACTE NOCTYHANEMEX B BOLOeM focdaT—ROHOB copOH-
_ p'ym BSBOMEHHHe B BONe vacTmiH, udo HocPar-noHy odpasyT MRIO-
 DRCTEODAMHE COBNUMHOHUA ¢ MOHAMY XeJIe38, KAJBIMA, SJOMUHMEN, BCIEH~
CTBUS WEI'0 MX MUTDAIMOHHAR CHOCOGHOCTH YMeHbmAaeTcH. [loBumaeTes
OH& 3a CYBT IPOLECCOB KOMILIGKCOOUDAIOBAHUA (HAUpUMED, CMOUAHHIO-
NUTAHIHOIO), B KOTOPHX GOXBUYI DONBH AIPANT I'yMyCOBHS BENOCTBA.
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Oprammeckne coenminenns focdopa PENCTABNEHH HYMIOMHOBHME RACHNO-
:ra:vm, HYRJISONDOTEUTAME , @oc@opmmpwammm caxapami, gocdoimmm -~
Jamvm, :

Kpemruit — OmuH M3 HaWCONE® DACHDPOCTDAHEHHHX DJIeMeHTOB, Dop~
MH COelmHeHuR, B KOTODHX OH BCTDEUASTCH B NPUPONHHX BOJAX, IO~
' BOJIEHO MHOI'OOCDASHH M BREBHCHT 0T MAHEDATESANME, COCTABA BOIH X
TPH cpemn. YacTh KDeMAMT HSXOIMTCA B HCTHHHO PaCcTBODEHHOM COC—
TOAHNE B BHENE KPEMHHOBOX M IOMMKDEMHUEBHX RucioT, ComepmaHme
KDeMHUA YMeHHUASTCH B NDUPOLHHX BONAX HDH NOTPeGNeHME 6T0 BOIHH~
MM OprammsMavy (HampEMeDp, TWATOMOBHE BOIODOCHN), NEDEXOHe KDeM-
RAsBofl KECIOTH DX ONPENENSHHNX YCIOBUSX B T'eNb, ODK CODCLHM X
ZOTEIDATAIMA. o

Eemes0 ~ HeppeMenHu{t HOMIOHEHT HOBEDXHOCTHHX BOX X B 38BH~
CHMOOTY OT OKJCINTENBHO~BOCCTAHOBUTRISHOIO NOTEHIMANA NDOSBIAST
XAPAKTEPHHe IR HOTO CTENEHN OKUCHSHMA 2+ ¥ 3+. CoenuHeHEA Tpex-—
BAJEHTHOTO Xejle3a HauGoNes DACHPOCTPAHEHH, IBYXBAJOHTHOS XeNe30
OOHADYRUBAGTCA B BOJAX C HUIKIMI OKICHNTONSHHMA IOTOHIMANEMA.,

. KpoMe PBCTBODSHHOTO HMOHHOIC Hexesa (P92+. Pe3*) B ODADOTHHX
BOJAY NPHCYTCTBYDRT, RKAK OTMOYAIOCL BHIG, I'MIDOXRCOKOMILIOKCH, XOJ~
JOMIHYE HAOPTAHMYSCKNS M OPTEHEYecKHe (JopMH. SHAUATENSHAS 9RCTH
‘%enesa METDEDYET B MOBEDXHOCTHHX Bozax B JopMe BIBEMOHHMX WACTHI.
B mpupomHHX BOOAX MHOTEE COSNHEHMA ZeNe3a MAROycTofldwBH, mo-
CRONBKY HONBEPranTCA I'EADONA3Y ¢ IOCHSIYDIEM OCARUGHEEM IHIpPOXCH-
A, Bax#uM $aKTODOM B CTACINUSAIMHA JBYX— K TPEXBANEHTHOID Xejxe-
38 B DACTHOPEHHOM BRIS ABNADTCA ODPIEHNYOCKNO BENMOCTBA NDHPOIHHX
BOX, XOTODHE OCDa3YOT & XeJe30M NPOYHHE KOMILISKCH.

JOpPMH MAIDAIMM HeJe38 B NOYBEHHO-IPYHTOBHX BOIAX MOHANTOM
[OCO30HHOS B MEPHOJN BOCEHHETO NONOBOIBA M GOJNEMOM KOJNISCTES
B3BOWEHHOTO MaTepHaNa IPEoSAaNalT BSBemeHHHe $OpMH, B MAXeHE
SoXEmMyD DOXL B NEPEHOCS Xenesa AIPaeT OPTaRMIecKoe BelleCTBO.

. OpTaHVYeCHHS BOMOCTRA ~ OXHA K3 CABMHY CHOXHHX IO XAYSCTBOH-
HOMY COCTSBY IDYHNI coenmuenwll NpEPOIHHX BON CHA BRKJIOUAET OPTA~
HUUSCKHS KHOIOTH, $OHONH, TYMYCOBHO BeNSCTBA, H30TCONEDRANME
COeIMHEHRA, YIMEBONH ¥ MHOTHe IDYyIue,

MpHDOIHEG  BOXH COXSPRAT OPTEHEYECKHE BEMeCTBA I CDABHHTENE-
HO HOBHCOKKX KOHNPHTDAIMAX, CpemRAR KOHUSHTPANAI OpIaHmdecRoro
YIREPONA B POUHHX M OB36DHHX BOZAX DPeRO NDEBHmReT 20 mr/n. Mop-
CKES ¥ OKOAHHYECKHS BOJH XADAKTODMIYRTCH ome (ONee HIIKAM CO-
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HepraHueM Copr. Conepkaune GeNKOBONOTOCHHX BEMeCTB, CROGOIHHX
EMIHOKUCIOT ¥ aMUHOB KoxednercAd B Ipenenax 20-340, 2-25 n
6~200 M /V/JI, COOTBETCTBEHHO . KOHIEHTDAIUNA ODTauMYeCKUX KUCIOoT
® cloxynx SQMpOB DeNKO mpesmmaeT npeuesd 40-200 u 50-I00 mxr-
9KB/n. CONSDRANME YIVIOBOJNOB HOCKONHKO BHIS ¥ HEPEIKO NOCTErAaT
OJMHML MWLIEIPAMMOB B I 1, SHAYMTONEHYD HACTSH OPUaHMIECKOIO BE~
ECTBA NPUPONHHX BOJ COCTEBAAKNT TYMYCOBHE BENECTBA: I'YMMHOBHE
RHCHOTH B (fyAbBORUNCIOTH. OcOGEHHO GOTATH COUESDRAHUEM I'YMUHOBHX
BBUECTB BOIH CEOBEPHHX DalloHOB cTpapy, T'e KOHIGHTDAIMA MX 9Yal—
TO COCTABJAST SNMHUIM ¥ NeCATHRM MpuMrpamvos Ea I x. B mopoxmx
% OKeSHMYECKVX BOIAX CDOIHES COEEpPXaHHe I'yMYCOBHX BOWOCTB HUME
B DemKo upemHmaeT 3 MI/I.
10 IPOMCXOXEEHMN ODTrajMYecKde BeUeCTBA UPUDOIHHX BOX IGJAT
Ha mse ConsmMe IpymmH (oXxeMa 2): IPOLYKTH OCMEHAa BellecTB CMOXE~
MIr9eCKOTO PACala OCTATKOB OPYaHM3MOB HACONSONMX BONOSM (IJaB—
HHM OOpA30M INAHKTOH) — 9TH BElACTBA &BTOXTOHHOI® HDOMCXORIOHMA,
M OPT8HNYeCKYS BeWeCTBa, NOCTylALIME B BOZOEMH H3BHO C DEUHHM
CTOKOM, ATMOCHEDHHME OCANKAMHE, IPOMHIUIOHHHME, XO3ARCTBEHHO~SHTO~
BHME ¥ COILCKOXOSANCTBEOHHHMM CTOYHHMM BOIBMA - AJIOXTONHHE Be—
mectRa. Ocodoe MecTo B Tolft TPYONE S3HMMALT TYMYCOBHO BelleCTBa
noun, TOpLAHEKOB, JOCHNX HOLCTENOK X JIPYLEX BUNOB DPHDOUHHX OG-
pazopaunlt, BRMouanmEX ooTaTRM pacreruit, Hepemro » Bomax pex ¢
GONOTHHM NETESHEEM PYMyCOBHO BEWCTBA NOMUHUDYLT Opely IDYImX
coexuHenutt.
Oprapndeckye BeMECTBA NPMPOIHHEX BOJX MOLYT HAXOIMTHCH B
COCTOSHAW MOTHHHHX DACTBODOB, KOJLTOUIOB ¥ BBBEMOHHHX IDPYJHX Y1A0-
“mm (oyemesewdt) . Koamommuas opMa MuTpaidy Haudokes XapaKTepHa
LIS IIDUPOIHKX BOX 30HW TMISPIreHesa, COTaTHX BHCOKOMONSKYJLADHHM
PYMyCOBHMY BemecTBaM, OIHAKO YACTH OKPANSHHHX OPTAHWMECKIX CO8-—
nuserult ~ QyNEBOKMONOTH, HEKOTOPHE HOPMH IYMUHOBHX KMCIOT MOI’YT
ONTH B HCTEHHO pacrBopeHroR dopme.
© I UDHPOIHHX BON TAKKS XADAKTOPHA MEIDaImMA OpTaHHIecKOTo
BellocTBA B BuUIe BaBecelt, HanpuMep, KOTDHTH, COCTOANEIO M3 MeXb—
_vaftmiX OPTAHMYeCKMX ¥ HOODTEHMYSCKEX OCTATKOB, OGDASYOIEXCH IpH
' pacrane NOTHOMIX OPraHN3MOB. HeCMOTDA HA OTHOCHTENEBHO HEBHCORHE
KOHIEHTPAIMA OPTaHMYeCKMX COSIMHeHu!, OHY MIPADT BAXHYD DOXHL B
PRBEKO-XMMIdecKEX M CHOXYMAYECKUX NDOIeCcCaXx, IPOTeKAaNIMX B IpH-
DONHEX BOIAX ¥ B SHAUMTEJEHOR cTENeHM ONDeISNH0IMX O0COGSHHOCTH
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XAMEYECROT'0 COCTABS BOX K CHOJNOIMYSCKYHD NMPOIYKTHBHOCTL BOICAMOB.

Ocodoe MecTo ODSIM BTUX ABNOHHE 3aHMMAOT KOMITEKCOOGPA 30—
paune. MHOrMe OpraHWYecKAe BeWeCTHA, CBA3HBAA MOHH MOTAIJIOB B
KOMIUIOKOH, CHOCOGGTRYOT HX CTACWIMBALMKE K IepeHOCY B DAaCTBODeH-
HOM COGTOAHUM, OCDA30CBAHES OPTAHO-METATNMYSCKHX KOMILIGKCOB HMOST
NONOKUTONBHOE CHONOTHYOCKOS BSHAYOHUE, MHAKTHBUDPYA E3CHTOYHHE KO-
JUICTEA AKTURHNX HOHOB TARQIHX METANIOR MIR CAaIONDUATCTBYA pac-
TRODSHUN TPYIHONOGTYIHHY, HO CHONOTHYSCKM BAXHHY 3JEMOHTOB. Bma-
TONADA HAJMYMD B COCTABE MAKDOMOJNEKYJN IyMyCOBHX BMECTE GONLMOIO
nadopa JYHKIMOHANBHHX TDYIII BHOJHSE 38KOHOMEDHA BO3MOKHOCTHR OBA-
3HBAHEA B KOMIIOKCH HOHOB DA3JKIHHX MOTAJLIOB.

MuxpoaneMeHTH OpPeNCTARANT CaMy® CONEBNYR IO TUCTONHOCTHR
TDYIILY B COCTABS HPEPOIHHX BOX. Kak npasuino, X MUKDOSJIEMEHTAM
OTHOCATCH KOMIOHGHTH, XADAKTEDMIYOUMECH WMH BHCOKNM KIGDKOM, HO
Huaxolt pPACTBODPMMOGTHN UPUPONHHX coelMHennmi, My HeGONBIMM KISD-
XOM, HO cpasHuTeNBHo Xxopoie#l pacrsopumocTsn conelt, Muxposremey-
PH YOJNOBHO NENAT HA HOCKOILKO NOXIpynm: I) TunmdHHe KATHOHH
(Li;Rb:Cs;Bey Sp;ba B D)3 2) HOHN TAKGNIHK MOTAIJIOB
{ Cu' Pb = .up ), 3) amcpo'rapnue xomwiercoodpasosatem ( Cr: Moy
v \~/ Y4 4) runeamste aHunoHH ( %r FvI )3 8) pammoaxrisiue
anemenwu. llo @u3mosorMIeCKRAM ]IDPISHaKBM OTHOCHAT K MAKDOBIIGMEHTAM
HE T6 5JOMEHTH, COISDRAHMO KOTODHX MANO, & BJIEMEHTH, UIpAvIMe
DOXBF aKTUBATOPOB ¥ MHHIMATOPOB CHOXAMUTECKUX HDOLECCOB, & NO3TO-
My HEOGXOIMMHE OpIAHKSMAaM B MUKDOKOIHYSCTBAX.

KokneHTpamus MIKDOSJISMEHTOB B IDPMDOIHHX BOMAX OCHIHO HEBH-
COKAA ¥ HAXOIUTOH B HpeNeNaX OT eNUHMI X0 NECHTHKOB, DARe COTOH
MEKpOTpaMMOB Ha I &, MHOIMe M3 MEKDOBJSMEHTOB BCTDEYADTCH B OYOHE
HUSKAX KOHISHTDAIMAX , Y20TO HBIOCTYHHHX ONPONeNIOHAD OCHYHHME
XEMITIOOKAME MIE QUBMKO-XUMATECKUMU MeTolamu., OcOGeHAO 3T0 Xapar-—
TEDHO IVIA MODCKMX M OKOAHWIECKUX BON. MUKDOINOMEHTH B NPUDOIHHE

BOIH MOTYT TOCTYNATE H3BHO K HAKAIIYBATECA 38 CUOT BHYTPUBOUOOM-
HEX TPOLOCCOB, B mocremHue romH BO MHODIX GTpapaX an'nponorermzm
qaamop B QopMIDOBAHIN XUMIMECKOTO COCTABA NPUPOIHHX BOX CTAHOBMT-
CA IOMUHMDYIOIEM ¥ TOHISHIEA 3aTPASHOHUA ¥X MEKPOAIEMEHTaME (0GO-

" GSHHO TIHHOIIHMIL Memamramt) SHAYNTENEHQ YCUIKBRETOH,

QOopPpMH MUETDAERH K. IMCOIUOCHT CBONORAT O (I)opMax

MUIDAIMY MAKDOINEMEHTOR B IPUPOJHHX BONAX CEMIETANBCTBYIOT O
POCHEMA CNONHOM MX COCTORHUE. MATpAUMOHHAR NONBRHHOCTE 38BUCHT
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OT XUMIIECKEX CRORCTB BJNEMEHTOB, 8 TAKXe 0T cyosHolt COBOXYyIHOO-
TR peaxipil B3amvonelcTBHH OPTAHMYECKMX ¥ HEODIaHWY8CKUX KOMIO-
HEHTOB IPUPOIHLX BOX, MEXAHWYOCKOTO ¥ MUHEDANOTHYECKOI'O COOTA~
BOB BIBENEHHHX BONSCTSH.

Ina pewHHX BOX HAMCONSe XADAKTEDHA MATDALMA MMEDODIOMEH-
TOB BO B3BEUEHHOM 'COCTOAHEE. OHE METDUDYRT B COCTABE OCNOMOUHO-
TO MaTepuANA, I BIOJAT B KPACTAIINIECKYD pemeTKY MIHEDAJNOB,

B COCTABE IMIMHMCTHX MEIHEDANOB. B3BECH TRIDOKCHIOB Xeje3a M Map-—
TAHIA afcoplupyYRT M3 BONM ¥ XMMAIOCKE CBASHBADT MHOTHO DOJRES

¥ DPACCEAHHEHE BNEMEHTH. K TOBOJEHO CIOXHOMY MAHEDAIBHOMY KOMILIOK~
0y cnenyeT JZOCABHTH ODIAHMIOCKNE BOMECTRBA, NEPOHOCKMHE CO B3BECE:
¥ yIepRUBROIME MUKDOINEMEHTH,

KommgecTso B3RelsHHOR GOPMH MUKDOBNEMeHTA BABHCHT OT OCHEIro
KoamdecTBA BSBscH B peunolt Boxe., Bamemensas fopMa MUIDAUMYM AR~
ercd ocHosroft mid cBuHDA, Rodaskra, OJOBA, cepedpa; IPYIHe Me-
TEANH 00 YBOAXUICHAD MOMM PACTBOPeHHHX JOPM DAclonaraiuTcHd OpHOH-—
TEDOBOYHO B CJOLYOMEM NOpAMKe: BaHamuM, MapraHen, HEKeNb, IMHEK,
Monb., B HauGONBMIX KO.NY6CTBAX MMEDODJIOMOHTH BO B3BOMEHHOM COG-
TORHUN NEDOHOCHTCHA BOIAMK DXHHX DeK. B CEBEDHHX peXax MOTYT Ipe-
odagraTh pacTeopernue JopMH MEKDOIXEMBHTOB. B BOZAX BOXOXDRHY-
JEm ¥-036p, B OTIAYME OT DOYHUX, DONL B2Becell B MATDAIMH MUXDO-~
' DXEMOHTOB DPO3KO CHINKSHA, TOCKOJNBKY UDH BAMBINEHHHX CRODOCTHX JIO-
TOKOB BSBONENHHS YACTHUH OCAKIALTCA M BNEMEHTH HAKAIVIMBANTCA B
JOHHUX OTJIORSHIAX, ’

IR MPXDOSNEMEHTOB XADAKTEpHA TaK¥e MUTpamgd B XoarowmsoR
‘JopMe ¥ B JOPMe BHCOKOMONEOKYIAPHHX XOMIIEKCHHX cOoamuHenmit (Moxe-—
KYIADHHE MACCH OT HECKOJIBKEX THCAY N0 HOCKONBHUX XECATHOB M CO-
TEH THOAY), KAK IpaBmio, paom:sopmmjx‘(wadu.‘?) '

OcodHe TPYIHOCTH BOSHUKALT mH uayqexm PaIMIERX cTeneHel
OKHCJIOHET DIeMeHTA, HOCKONBKY, OTCYTCTRYNT BAJIORHHE MeTONH MX
pasgerennd, [oOKa Jumb IIE HEMHOTHX - 3JGMOHTOB mvxemca oBejenns
0 CYMeCTROBAHMY paBIIHHEX c'reneuaﬁ we. otcncmemm ( Cr. WMn Y .
M% )} B npupoImEX BOTAX.. JJIx HEKOTODHX a.nemen'ron nuﬂcneuu yono~
BUA TPEBPANEHEA OmHEX $opM B, IDYTHe. Bameﬂmmm ycnonmm SABIA-
prcR pH 7 oxncmrexmo—noccranoame:tnmm 0O TeHIHAT. npnpo,xmmc

.

BOX, & TAKXe HDHOYTOTBHB ODI’&HJII‘{BCKEI GOGJHIHBHHﬂw .



Tadnumua 7

MostexynApHNe MRCCH KOMILISKCHHX cooluHexuit Merasinos,
BCTPEUSIIMXCA B NPUPOIHHX BoJeX (mo Bapmax, 1983)

Me~ | Kommrexco-| Mowexyaspras | MeTon ompene-
O0mexT TanI oGpasyimie | MACCA ROMIDISKCA JSHHA MOXSXY -
BEllEGTEA HEX coenmmenudt | napeolt MACCH
BuookouBeTHHE Fe rymycoere | T0000-200000 TONBH~XPOMATO
IOBEDXHOCTHHE COBTIMHEHMA rpadus Ha
BonH HopBerum HelftTparsHHK
cefaaercax
Horor MocKBu~ fe PynesoxEc~ [ T000-5000 TO0 X6
pexu JOTH
0a.Mepu fe PaoTBOpeR- ~ 5000 TO X6
(ClIa) HHE ODI'aHEA
YeCKUe C0e-
IWHOHKA
P.OrraBa Cu T0 %o S 45000; MeMODaHHAS
(Kanazma) Cd 16000-45000; | fwrsrpamas
Pb , ~ T400
Mopcrge Cu IYMEHOBHS 700-10000; TBIB~XPOMA ~
IoHHHe KHGIOTH T0000-100000; | rorpadms
QIO RGHIA > 100000
Iuenp Mn Pacreopen~ »>I120000-I50000; [ To =e
HHO opraHu-{~ 60000~-70000
yacKue ooe- ~500-~-5000
TMHEHUA
TloBEPXHOCTHRE Mn | ro ze 500~I00000 | memdpannas
ODBOHHe BOIH ' fwrsTpams
(Cl) ‘
Mpyxosue ' ko~ | Cd | ro xe 500-10000; | 70 ®a
JOLEBHHE BOIH 10000-300000;
(Cua) >-300000 ‘
Iexera Muccuon-— Hf} 70 X6 500-I0000; | rerxs-xpoma-
mr (ClA) ‘ 10000-100000; | Torpadus
1900003000003
> 300000

M-LoH




Murpamus 3arpA3HADDEX BEWECTB B IOYBE

Hovpa - O™KDHT&A NONCHCTEMA B I'@OXAMIYecKOM Janmadre, IO-—

TOKY BemecTBAa ¥ 9HEPIUM B oTopofl chAmaun ¢ mpusemmofl aTmocde~

. polt, PAcTHTENEHOCTED, ¢ NOBEPXHOCTHHME ¥ IOYBOHHO-IDYHTOBHMHA
Bolamu, HOYBH PeryaupynT NPOUSCCH MUTDAIMHK BeMeCTR B raHImadrax,
IpORENAA CYHePHOCTE B OTHOWEHWM SATPASHANINK BeMECTB; KMCIHE
NOYBH MOIYT HeilTpanusopaTs WMeNOYHHe COSIWHEHMR, KApCOHATHHE -
Heltrpamsorars kMonue Bumanesus (InasoBckam, I981).

SHAUATSJBHAA YACTH JNEMEHTOB, HOCTYNAONNX HA MNOBEDXHOCTH
1O9YA ¢ TEXHOTSHHHMY HOTOKAMH, 3aTEDKUBASTCA B BEDXHEM I'ODUIOH~
Te HOUYBH. COCTaB ¥ KOJNMIECTBO YUEPRUBAEGMHX SJISMEHTOB [ABHUCAT OT
CONlGPRAHMA ¥ COCTAaPa TyMyca, KUCIOTHO-OCHOBHHX ¥ ORMCAMTONHHO -
BOCCTEHOBUTENEHEX Yolosult, copSuuoHHOM CNOCOCHOGTH, HHTEHCHBHQG-
TH SnoxorwMuecKkoro norvomeHwst, Jpyrag €acTh 9eMeHTOB HDOHEKAST
BHYTPE: DOYBeHHON TONIM HpY HEOXONAMEM TOXKe moTmeHHo! Baarm, a
TAKRG MOXEHMYOCKEM IYTEM 38 CUeT NEATENSHOGTH nowsemnof fayHu,

B mpezejax mMOUBC THOIO Hpodung TexHOTeHHH] IOTOXK BemecTs
BCTPEYAST DAY NOYBEHHO-TEOXMMIYECKAX JADBEpOB. K HMM OTHOCATOA
KapGOHATHRE , PRIICOBHE, COJNOHIOBHG, IVIOSBHO, WLTUBHAISHO=MONEZH0-
TO~IYMYCOBHE I'ODHBOHTH. JaCTH BHCOROTORCHYHHX SJEMSHTOB MORGT
UePEXOMUTE B TPYIHOTOCTYNHHE INA pacTeHmi coelmHeHMA, MPYIHe
3NOMEHTH, MOGWIBANG B JaHHOR MOTBEHHO-TEOXEMWISCKOH! 0GCTAHOBKE,
MOI'YT METDHDOBATE B IOYBOHHOR TomNe, HpOXCTARIAA NMOTOHIMANEHYD
ONACHOCTH 1% CMOTH. JacTh 3JMEMeHTOB MOKeT BHHOCATHCH 33 NpeXe-
2Y TOYBEHHOT'O NPOdWMAs, XOTd B NOUBAX G BOZO3ACTOMHEM DeXIMOM
TARME CMOreOXMMIYECKE AKTHBHHE, JOIKOIOCTYOHHE BEmeCTBA MOIYT
NPONCTABIATE HANCONBINYD ONACHOCTE.

' TIOMBUAHOCTE JJNSMEHTOB CYMECTBEHHO 38BHCHT OT KHCHOTHO-OC--
HOBHEX X ORWCJIRTONEHO-BOCCTSHOBUTANBHHX yorosm#t B nousax. B wue~
JINX II0YBAX ¢ NDEHMYMECTBOHHO OKWCHMTEIBHHME YCJOBHAMA (NOX3OMAC~
THE ¢ XOpOUIM IDEHAKeM) TaxMe BHEMEHTH KAX H% z (d oopasywr
NOIKONOMBIXHNE COSIMHEHNA, HO COJNBUAH IDYNHA SJEMENTOB B 5THX
yoropuax cnadononmsumaa { Pb,As ,Se ). B xumemux rmeemux mowsax
( TYHIDOBO~IVIGERHE, IVIEEBO-NMORI0NANCTHS) NOIBMAHOCTH CONBUMHCTRA
BISMEHTOR YMOHBImAETCR, Ecam B COCTABS 3aIPHSHAKIMX BEMOeCTB IpU-
CYTCTBYOT COSIMHERMA CEeDH, TO MANONONBUXHHE CYNLIMEN MOYYT OG-
PASOBHBATECH B BOCCTAHOBHTENBEHX ¥CJIOBUHX,

B HelrparsHHX IIOYBAX DOIBHXHH COSIMHOHMA IMHKA, BAaHaINAd,

42



MHILAKA, CENeHA, KOTODHe MOTYT BHIOJAUUBATECH IPH CE30HHOM HpO-
MHBSHUMM NOYB. HAKOILTEHMO DANA BINEMEHTOB B HENOIBIKHHX K CIado-~
DONBWEHHX COSIUHEHUAX CIIOCOGCTBYIT IDONBCCH H3omopfHOTO 3ameme-
HEHA B KDUCTAMIKIGCKEX DelleTKaX, copdlinA, COOCAXIeHUE ¢ NOJYTOD-
HHMA OKCHIaMM, OCDABOBAHME CHAGODPACTBORMMHX OPIEHOMMUHEDANBHHX
KOMILI®KCOB, [IDHCYTCTBHE B cocTaBs mmucTOd Jpaxims MOHTMODWILIOHE-
T, HEOKDUCTANIKIOBAHHEX NONYTODHHX OKCUIOB, TYMIHOBHX KMCIOT
youanBaerT COpPCUMOHHHS GaphepH.

Haxonnesrne DOTBIYHHX, 0COCO OIACHHX NS GHOTH coenuHenutt
9JIGMEHTOB 38BUCUT OT BOSHOIQ ¥ BOSIYUHOTO DOXNMOB IOYB: BKKYMY-
JAUMA MX HAUMEHBUAS B BOONDOHMUASMHX TOYBAX NDOMHBHOI'0 DERMMA ,
YREINYMBARTCA B NOYBAX ¢ HENDOMHBHEM DOXWMOM M MAKCHMAJEHA B
NIOYBAX C BHIOTHHM DOXUMOM,. [Ip¥ HCIADUTENBHON! KORISHTDAIMHE M
meyxouHol peaxium MOIYT HEKAIIMBATECA CEJNOH, MHURAK, Bamamm# B
nerxoyocTynHolt fopme, & B YenOBUAX BOCCTAHOBUTENERHOE cpemw -
PTYTH B BUNE MOTURMDOBAHHNX COSIMHEHKH.

Pazmrwia ¢yns0e HONAARIMX HE NOBEDXHOCTE IIOYB OPraHudYec-
KuX sarpAsnurenclt — HedTeNpONYKTOBR, NECTHIMIOB. CROPOCTE MX pas-
JOREHMA TAKKS OCYCHOBIGHE OKVCIUTENABHO~BOCCTAHOBUTEN BEHME ¥CIO-
BRAME, I'YADOTSPMIMSCKUM DOXUMOM, AXTUBHOCTHY MUKDPOOPTEHMIMOB K
pANe APYIVX yenovuil.

I'rapae 3. NOYBEHHOE KAPTUPOBAHWE TEPPUTOPUR, TONBEPI'HYTHX
BOBIEACTBID X3B

CocTaBneHNe XApT X KADTOUDAMM 3aTrDASHEHUA NOYE, DACTUTENEh-
' HOCTY ,BOX SKOJOIMYSCEM ONACHHMY AJNEMSHTAMU ~ BANHAA COCTABHAR
wacTh oduupHO! xomnexcHol MpOGIEMH OXDEHM NPUPOIH, NOSBOJRKIAN
ONPSISNUTE HO TONERO DABMEPH 30H TEXHOIGHHOI'O BosmelicTBMA, HO ¥
YCTQHOBUTE NPOCTDPAHCTBEHHHS 3aKOHOMBPHOOTH CTEIEeHH HToro Bo3meit-
OTBUA HA HOMIOHeHTH CHocHepu. OUEHOVHHE X NDOTHOSHHE KapTH 3a-
IPABHEHNA NPUPOIHOA cpeny B B3ABMCMMOCTH OT MACWTACS M TOUHOCTH
MOYYT OHTH CXEMAaTAYSCKUME ¥ JETAJHHHMY , SHANVTUIOCKAME ¥ KOMI-~
nexcHEMU, Tax, B Iloxsme MOITOTOBNGH KOMILIOKT ABANMTHTECKEX KT,
HA OCHOBO KOTODOR COCTABNEHA KAPTA HADYUERUA M BATPHASHEHHA OK-—
pyrapme#t cpemn. V3uaHH aTaack 3aIpASHenus cpemw B fmoumy, @paH-—
n. BeIyToA MeTOIMYECKME UCGCIONOBAHUA TO COCTABIGHMD CXeMATH-
YOCKHX MeXKoMacuTadHEX kapT nnd yorosult paccesHHA NPONYKTOB TeX—
Horexesa B atMocfepe, MpomeneHo paltorupopanumse reppuropuu CCCP
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0 0COCEHHOCTAM MUIDAIMA X DASNOKGHAN NDOIYKTOR TeXHOTEHE3a B
BONe, BO3NyXe, NOYBE. HocMOTDA Ha MHOTOYMCIEHHOCTH pPAdoT 1o
KapTHpOBARFD ..apymenn#t upuponHolft cpemH NETATEHHX KORRDPETU3NDO-
BaHHHX KaDT COCTABNEHO HOKA MANO. IDOMHIIEHHH® OCBERTH 3AIDA3-
HADT DABNNYHHE HO NDOTARSHHOCTA X ILTOUANM TEPDHTODMM. OTO 34BH-—
CHT OT MOWHOCTH HNCTOUHWKA 3arDASHEHWA, DOSH BETPOB, MHTEHCHBHOC-
TH, OPOIONRUTENSHOCTH XM BHCOTH BHOPOGOB, pesbeda, KIAMATHIECKAX
daxTopos. HampmMep, CRODOCTE BETPOBHX NOTOKOE BIARAT HA SATDAIHA~
HHO OINHMIM INOLAINE: YeM GOoNBNS CKOPOCTH BeTpa, TeM MeHbNe BHOa-
TAeT IOAMNTAHTOB HA SIWHANY NOBEDXHOCTH. 30HA MAKCHMAJIRHOTO 38—
IDA3HOHHA HAXOTUTCH B NpEIensX pPacCTOAHWA, papyoro I0-40-kpaTsoft
BHOOTe TPYCOH. PAlNYC SORH SarpDASHEHUA MOXET COCTARIATE OT HECKONE~
KX IO COTEH RIIOMOTDOB,

" Pafonmposanue reppuropmn CCCP 10 0COCSHHOCTHAM MUIDALMH H
DPAZJOKGHEA TPOIYHTOB TEXHOTeHeSA NDOBOSUTCH HA NDHHIANAX JoHI-
madrHO-0HOTeOXMMATOCKOr0 KapTorpadupoBatua, NPE ROTOPOM OTOMPAKT=
¢Ad MPOGH DPHPOIHHX OCHLEKTOR HE BCeX BJeMeHTaX yanmuadros. Taxo~
TO POXA MHOTONETHHE KOMIUIGKCHNS MCGAGNOBAHMA, NPOBENEHHHE B
OKpecTHoCTAX I MONTEIOpCHA HOBBONMNK BHABMTS, YTO yCTolaMBOCTS
COREDOTABKHNK NPUPOIHHX KOMILISKCOB K TOXHOTeHHOMY BO3meiicTsnimw
B HECKOJBHKO DA3 HEKE, YeM DFRHOTASKHHK.

- Dpw raprorpadupoBasuy 3aIPASHEHUA NOYB NPOMHILTSHHEMZ BHODO—
CAMI NDUMSHASTCHA TAKKS BKCHDECCHH! MeTon OnpelsnsHMf NOTOKA 34—
TPAIHADNEX BEUBCTE HA ITOBEDXHOCTE HOYBH - 8HAJHWD CHERHOT'O HOEDO-
Ba., B.C.Apmanora (1983) upemroxmia NPOBOJNMTE MHIMKAILMD MHIEBHX
arMocepHNY BHUANGHER METONOM OTMHBAHNA JMCTBEB, IIO3BONMOIMM JO-
TAROBATH KavecTBeHHHN # RomMuecrmeHumit cocran mumamenmt, oume-
HUTH MHTOHCHBHOCTH HAKOINEHMA SAIPASHANIMK BENeCTB HA HOBAPXHOC-
T® pacrenuit, ompensmurs cfepy BamAHEa umpemmpuArmit. Kaprorpafu-
poBaHue BATIPASHOHUA DABMUTHHMY NONTOTAHTAMA MORHO NPOBOIRTH TAK~
£8 IO KOCREHHHM IPUBHAKAM, C ITOMOWBIO CHOMHIMKAIAN,

Kaprorpaduzeckuft MeTon yOOGRO NDEMEHATH A W3YYEHAR NPO~
CTPAHCTBEHHHX 0COCSHHOcTell pacupereleHAs NOJMOTAHTOB B CJOE IOY-
¥, [IOCTPOCHNE KAPT-CXOM BaUPAZHEHHA MOXHO NDOBOJMTS BDYYHYD,
HA OCHOBAHAN TOMEYHHX IAHHHX O COXEDHAHUN BJIeMOHTA-38IDPAIHATE-~
Af, HO COBPEMOHHHM METOIOM HBAAETCA CHOCOd ABTOMATHYSCKOIO IIO—
crpoennA m3oxuuui koHUenTpamm?t BarpAsHfomx ieMenToB (PemerTHn-
non, Juramx, 1987). Usomumum nposoiarcs Ha xaprorpaduuecxolt oc—
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HOBe ¢ HAH6CEHHO# IUAPOCETHV, HACENOHHHMY NYHKTAMA M TOYKAMH
npodoordopa wau Gea Hux. Mozens peasumsyerca Ha IBM.

Boabmye NOPCHEKTUBH LIS WSYYeHUA 3arpA3HEeHUR UOYBEHHOIO
NOKDPOBA OTKDHBAKTCA B CBA3SK ¢ DABBUTHEM JUCTAHLUEONHHX METOIOB
MCCNETOBSHAA OKpYHawmel cpeln., B cueTeMe MOHUTODWHIA HCIIOJNEB3YNT
DAsHWYHHE NUCTANIMONHNS METONH PerucTpalii: BMSyarsbHHe, foTorpa~—
fugeckue, TENSBA3MOHHHO, CIEKTDOMBTDUUECKME, DaTMONOKAIMOHHHS,
HconenoBaHUA MOIYT HPOBOIUTHCH C MOMOILD MHODC3OHANBHOHK CheMim
¢ camoneroB-nadopartopuit, cuyTHEKOR, KROCMmYecKMx wopadnelt r craH-
i Kecuudecknit MONNTODMHT OKpYxalmell CpelN MO3BOIAET BHABHTH
ovuary # xaparrep HapyuweHull mpupommo¥ cpemm ¢ muHMMashHOR HHEpD-
ime#l BO BPOMOHE, IDOCIEKMBATE M KapTMPOBATDL DACHPOCTDAHEHME &H~
TPONOIeHHLX Bo3nelcTaull, ONSHMBATH MX WHTOHCHBHOCTE.

Konrponp 3arpsasHeHud novs, pacreHuil u Bom X3B HeIpPEMEHHO
CONPOBOKIAGTCA M3YUGHMEM NPUPOIHEL yeaomut, NOUBEHHOTO NOKDORA
PEIMOHA , UTO NOSBOARET PKCTPANOAMPOBATE DOSYNBTATH MCCIETOBAHRA
HA AHANOTUIHHO SKOCHCTOMH B IDYI'WX DOIMOHAX CTDaHH. “

BamuuM DpUHIMIOM, XoTopu# HEOGXOMEMO YYUTHBATE IDU KOHTDO-
N8 SATPASHOHEA NOYBEHHO-DACTHTANRHOIO NOKPOBA, ABAASTCH KOMI~
JNOKCHOCTE IOCTPOSHUA 3TOT0 KOHTDONA. OH BRMOYAST, BO~NEPBHX,
00ASATONEHHEY yYOT MCOTOUNNKOB 3arpA3HeHUR M MX MHTEHCHBHOCTSH,
BO-BTODHX , KOHTPOJXE 88 NOTOKAMM IOMINTAHTOB M3 arMocfepw B mou—
BY E X3 NOUBH B HDUDONHHE BOINH ¥ pacTeHud, ¥, B~TDPETHEX, 00438~
TENBREYH PEIMCTDAIMD THIPOMETEOPONOIMYecKUX (AKTOPOB, BIIAFOIEX
HA 34rpASHEHNS NoYB (KOJNMYSCTBO OCANKOB, 06HOM TANOr0 M IDYHTO-
BOTO CTOKA ¥ ID.). YUer BceX PAKTOPOB NAET BOSMOXHOGTH mepefita
oT mpocroit perncTpamuy yposHelt SarpAsHeHMA K KX IDPOTHO3Y .

lpodooTdop O0HEKTOR mpupomHoh CDenH

CrzoTeMu MPOGOOTEOpA DABIMYEH B 30HAX HHTEHCHBHOIO CEJBCKO-~
X03A#CTROHHOrO OCBOOHMA 36MEJNb K B GCTECTBOHHHX Jaummadrax.
I paftoHOB MHTOHOMBHONX 30HH 3eMIelenuf OTéOp NPOd AHANOTHISH
MgTOXNKE 8TPOXIMIYECKOTO KADTHpOBaHud, 1I0 MeTOI¥Ka, DASDadOTaH-
Holt B MscTuryTe rmrueHM MM.A . JI.CHCMHE, DEKOMBHIYBTCH COCTABAATH
CMeNaHHHSe HPOoSK M3 5-8 EHIFBULYANBHHA OTOCDAHHHX M3 DaBNNIHHX
rouer momamky B 100-200 M2 ComtacHo Merommxe [lOYBEHUOTO MHCTH—
ryTa M B B . Joxywaena ontumanbHoft mwiowamxoft miH BIATMA mpod OB~
JFeTCA YIAOTOR mwromansp I ra, CMemaurml odpasen cOoCTABIASTOH M3

18- Loaky 45



20 mommeNHNX o6, BIETHX ¢ wrydnix 0-20 om Ha namue, 0-5 oM Ha
ayry 1 0-20 oM B Jgecy. Ha mpodHON mromapl 3&KIATMBASTCH TAKKS
nounenuyit pasy 33. Kaprorpaduaeckoll ocnonoll caysar moupennue rap-
TH; HCHONB3YRTCA TonorpaduiecKue ¥ GOTEHMNYECKME XapTH. Ordop OG-
PABUOR BEUETCA O 8-MM BETPOBHM DYyMOaM.

B cuereme TOCTHIDOMETONYION HOTONBITOT CHEIYINYD MOTONMIY
nmpodoordopa 00LEeKRTOB IPHPOTHOR CPeNH BOXDYI' UDOMHIIEHHO-~3HEPTe—
THvecKyy npennpuaTyit. OcHOBHOY OTGOD HPOWSBOIMITCA OFMH DA3 B
TON, BecHolt, Mocse TadHUA cHera B 64 TOUKAX, DACIONOKEHHWE WO
8 pymOaM B palMyce IO HBCRONHHUX LECATHOR KM OT NDENUDWATHI .
Kpome TOT0, MPOMBBOIMTCH NONOJRUTENBHHH OTOOD Hocae YOODRM Ypo-
*ag B 16 ToUxax no werHpem pymsam (Mapanas u mp.,1978).

Ha PaxynbreTe HOVROBENEHMT, COBMOCTHO € MHCTHTYTOM SKoiepu-
menTassHo# Mereoposoryuy T'ockonvruipomera CCCP, paspadorann "Mero—~
IU9ecKEe YXASAHNA [0 IPOGOOTOODY..." (HoX per. C.l.Manaxopa u
H.T.3upuea), XOTOpHE WEDOKC HPMMEHANTCH IPY KADTHDORAHMNW TODDH-
ropitt SarpABHEHHHK BHREpOCAMU IpeNmpuArni BeTHOR MOTANIYpIWH,
Ordop mpod IPOBOIMTCH CHENLYOIMM 0CPa3oM.

CMemaHuye oG mOWB ordupanT ¢ iyduHH 0-I0 oM Ha merxuxe
wir mroroneTHelt sanesy, Ha namxe ¢ rayluan 0-20 oM, Ha TEppHTO~
DUTK, BAHATHX JECOM — JECHYD TOJICTHNKY, M3 GONOTHHX [OUD -
nepxuuht ropdanoft caot 0-20 om. CMemanrnuwe mpolu OTOHPAKNT 0O OC-
HOBHHM HauDaBAeHXAM DO3H BETDOB (XKEeNATeNEHO BOCOMB MADPWDYTOB).
Ha xapaxTeprHX nnd palloHa OCCHENOBAHMA YUACTHAX 3218 THBADTCSH
KINYeBHe Da3pesH, B XOTopHX no Bcefl TIyoHHe NOYBEHHOI'O HpOMHMAL
OTGHDPANTCA NMPOCH J0YB M3 I'eHeTWISCKMX TOPM3CHTOB ¥ IO IWyOSHHAM
0-2,5; 2,5-8; 5-10; 10-20 u 2040 oM, 4TOGH HPOCHEINNTE MUTDALNK
TARSIHX METANLIOB. KpoMe TorTo, 0epyT NPOCH NOYB Ha HeCTPOTY (Ba—
PHAGEABHOCTE) COIOPRANNS TAKEIHX METEJUIOB, HPOCH DACTHTENRHOTO
TOKDPOBA , NPUPOTHHE BOIH. IS BHABIOHUA NOTOKOB TANGIHX MeTA.LIOB
HOOCXOIVMA SARIANKA TOUBEHHO~-TeoMOPHONOITY8CcKOre Mpodiis, BRID-
qanIere . noBManbHull, TpaHsnTHHE 71 axxymyasTieHul JapmuadrTH.

IIp® CILTOIMHOM KADTHDOBEHMM TEPPUTODUR VI KAXNOr0 BHISIOHHO-
0 HOHTYDA IONFHA OHTE JAHA NOIPOCHAA XAPAKTeDUCTHEA IOYBH?:
rracerfrxanornoe nosoxenne, Mopdororus, Mexarwveckmit n xmvIYec-
xuft cocram. Taxoe XAPTHPOBAHME OCHTHO NPOBOTAT DY KDY IHOMACHTAG-
Holt cheMKe MACCMBOB 36MeJNb, MHTEHCHBHO ACHONBAYEMHX B CENBCKOXO~
saficTREHHOM NMPOKIBONCTEE; HBNOCTATKOM 6r0 ABNAGTCA SONBLUAR TDY-
JOGBMKOCTE ¥ CTOKMOGTE. JVA HaHecenus maonmHmd roHuepTpaum#t mos-
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JOTAHTOB B II0YBAX HPOBOIAT aHAIN3 COJABLIOTO qucna 05pasuoB U3
paspesoR ¥ CMBNAHHHX IDOC, BSATHX U3 BEDPXHEro TOpHEoHTa IR YrOod-
HEHUA [PAHUI] KOHTYDOB YDODHA 3arpAsHenud. OMHAKO, NpHd OlEHKe 34—
TPAZHEHUA TOPPUTODUY He BCoeTNA HyMHa CILIONHAS CHEMKA 3arpaAsHenus
0YB. lledecoodpasio ¥ 00106 DKOHOMWUYHO NPOCHeRUWBATE NYTH BOZIYI-
HOT'O WIM BONHOT'O 3ATDAZHEHKMA MOYB TWESTHMH MeTAINAMM, AHAMASHDYS
CMOIIAHHEG O0DABUH U3 BEPXHEX CJOSB ¢ IVIOMANOK, COCDeIOTOWMEB Jo—
JTe6 EeTANBHOe HCCNIeNOBAaHUe W NPOOQOTH0D HA KIWYSBHY YYACTHAX,
DACHOJNOKSHHHY BIOJS IDEoSAaJAnNIK BOSTYIUHHX MIM BOUHHX JIOTOKOB
BOKDYD HCTOUHUKA BATDIASHBHUL,

TovupeHHEM KXOIOM (RIOIEEBNM YYACTHOM) HABHBANT HeSoAnumo# 1o
nxomaiy (1-I0 ra) y4acToK, DASMEDPH KOTOROTO BS&BMCAT OT CIOKHOCTH
NOYBEHHOTO Toxpora B pernkefa. Kumuy pasmenaor na odcnemyemoit Tep-
DUTODUM TAK, YTOGH OHM XADAKTEDUBOBAJM BCG BOSMONHHE JAHIMAHTHO-
TOOXVMIMECKIe YONOBHA, TUIWTHHO CHOUSHOSH, NENNHHHS M DACIAXaH-—
HHE YIOUBA H, KOHOUHO, POHOBHE U TEXHOIGHHHS VUYACTKE DOIVOHA .
Fom 970 BOSMOKHO, B DASHHX 30HAX 3&TIDASHOHAA CJelyeT CPaBIu~
BaATh RINUYW, CXOUHHE IO JaHMIAINHO-IE80XUMMIGCKEM YCIOBUAM ¥ HOY-
BEHHOMY IOKPOBY. Ha XINYeBOM YYACTKE NOIPOCHO MSYYANT NOUBEHHHHE
TIOKPOB, COCTABIAOT NOUBAHHYD KADTY, MPOBOIAT cOOp MATEDHAIOB
IS AHATKMSE . ‘

SHaroMeTBO ¢ JanmiafiraMi, OKDYXAONEMY IDeINPHATIO, HCHONB-~
30BAHNS POHNOBHX M OUYCIMKOBAHHIY MATEDUANOR XM, HAKOHSN, TOIO-—
rpafuuscKue KAPTH NOSBOJANT OCYMNECTBUTE NPHPOIHOe palioHuporanue
PEPPUTODMM . PO3YNBTATOM HBAAGTCH KaprTa, Ha KoTOpol BHUSIEHN
narguafrao~reomopfosornieckue odumocT. Taxoe palioHMposanue IpO-
BOIATCH B IBYX-TpeX Macmradax ¢ pasHofl ueranusanuel pasusreHus
TEPPUTOPUE U DASBMEDOR KOHTYDOB B BJABHCHMOCTH OT CIOXHOCTH Db~
fa, JUTONOI'MK X I'@ONOTMM, CTDYKTYDH HOYBEEHHOIO ¥ DACTUTERBHOTO
HOKpOBA. .

Ha ronorpajuaeckux xaprax Macwrada I:T00000-200000 xopoua
BHUWISHAITCA TOPHAA I NPOITODHAS YACTH, NOINTODHHE DABHMEH, B Tol
wig uHO! oTeneHM BCXONMIGHHHE M YBANMCTHS YYACTKE, COCCTBEHHO
PaBHUHHNG, NONMHH DEK, NSIDPSCOMK, BONOGMH XM OKDYNGBNUAT WX Teppu—
TopuA. B pesynsrTaTe HAGTOA cXeMA neppuadrHO-reoMoponoruIacKOTO
DPafloHUDOBAHAR , OXBATHBEKWAN TEPPUTOPUL ¢ pamuycoM no 50-I00 xm
‘0T MCTOYHMKA BAIDABHOHUA.

Ha xaprax macurads I:50000-=5000 (I0000) nmeranrpHee pacwie—
HARTCA IVIOMANM BOMM3M NPENIPUATEA 10 aCdCONOTHHM ¥ OTHOCHT I BHHM
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BHCOTaM OCHOBHHX 3NeMeHTOB penkefa (XOJMH, YBANH, Xapakrep I
KPYTHSHA CKIOHOB, Teppacy ¥ noliMi pex, BOJODa3NaNH, IIOCKOCTHHO
YURCTHY, 2DOSBL HHAR DACUIEHEHHOCTh U ID.), YUUTHBAETCA ONHOPON-—
HOOTH NOYREHHOTO ¥ DACTUTENBHOTO IOKPOBA.

JTanmradrro-reomopdosoruuecrkos pafloHKpOBaHe 04TeryasT COG-
TABTEHNE CXOM BarDHA3HEHHA M COOTBETCTBYDMMX KApT DASHOTO MAcUTa-
da. g COCTABNGHMA CXOMH SarDASHOHMA NOYD TAKONHM METANIOM HA-
HOORT Ea Tonorpaduyackyn KapTy NYHETH B3ATHS CMETNAHEHX o0DasIod.
I KaREOTO SJEMBHTA MONONB3YeTCA OTHENBHAR OCHOBA. OTHOBDEMEH—
HO ¢ COGTABIGHUEM cxeMaTmuecko# ®apru, Memosb3ys Tomorpafnmusorym
OCHOBY, CTDOAT BHCOTHHE NpOQUAM, COXYIHME BCI TEPRUTOPHM BIONE
npeodnayanumx Hanpariexuit BerpoB. Ha mpofunk HAHOCAT MBCTONONO-
ROHRES INYHKTOR BIATHA CMeNAHHEX npol ¥ COZEPIBHNE B HEX SJOMOHTOB,

Hume mpofurA crpoar rpafuveckoe M30CPANEHHE W3IMEHEHWA 00—
JepREHUA SarpASHANX BENecTB B 3aBUCUMOCTH OT DACCTORHHA IO
mpsnmprsATed, Taxol rpadux mo3BOXfET YTOUHMTDH IDaHMILM KOHTYDOB,
YyeranoruTs $onoBoe conepramme miaeMeHToB. 3a JOMOBOE COIEDPMAHME
POKCHRARTOR B IOYBAX IDUHEMADT TAK0E HX KOJMUECTBO, KOTOPOS 00—
BapyrupaeTeA B JaHmuadrax, He NONBODHEHHHX TeXHOI'®HHOMY BO3ef-
CTBRD ¥ OONWIO SHAUNTSILHO YIANOHHNX OT HDEINDHATEA.

Ha wawmull moweBolt yUacTOX COCTABISINT KADTY 3aTpA3HEHKA
1oYs, MCHOJB3YR UeTalbyHe Tonmorpafmueckue OocHOBR. CTposT mpodu-
J¥, CEKYUMEe YYACTOX BIOXE KATEHH, HAHOCAT HA HUX BCe HBOOXOXMMEHE
JaHHHe, KAK YK83aHO BHUG,.

HeoOxXoumMo YYMTHBATH, 9TO IAXS TP ONMHAKOBHX TEXHOIOIAN
A 00BEM8 CONBCKOXO3ANCTROHHOIO WM IPOMHILIEHHOTO IPON3BOLCTHA
CYUOCTBOHNNE OTHEUATOE H& CKODOCTH NOCTYIIEHKS, MHTOHCHBHOCTH
3arpAsHeHNA ¥ Tonorpadumo pacnpeNereHUd TOLIOTAHTOB B TOYBEHHOM
TIOKPOBe HAKJIAINBALT IDUDOIHHE YCNOBMA BOHH, MECTONONOXEHHS HC—
TOYHHKA , OCOCEHHOCTE TepDUTODHUN ¥ IIOCTYIUIEHHA 3AI'DASHANIMX Be-
mecTB. [JOSTOMy HPH NONEBHX MGCHEIOBAHNAX B KOHKDETHOM DOTHOHe
THIOBHE MOTOIMUSCKES DEKOMSHUAIME CJAYRAT TOABKC OCHOBOR mna coc-
TABNGHUSA NMDOIPAMME IIPOBRXEHMA PACoT 1O KOHTPOMD 3aIPA3HEHNd NOYR.

Ha Teppuropuax, NMDUTEramiiX HenoCpPEeNCTBEHHO X 3aBOXNYy, 000-
raturersuof $adpuKe MM DYIHUKY, B Pe3yALTATE CTPOUTETBOTEA M
DPEeROHCTPYRIn! Npe UIpHATYA NDUPOJHHE narmradr Hepelro HapyWeH.

Ha TeppuTopuAX, THe MOYBH MCIOJB3YITCA B CRIBCKOM XOBMMCT-
BO WA OHE 3&HATH ECTECTBOHHHM TDABSHHM IOKDOBOM UMY IDEBecHHMI
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HACAXNOHMAME, HAKOIUIGHN® ¥ DACHDSNERAHMS TAKENMX MOTANIOR B IIOT-
BAX 94BHCUT OT BIMAHUA MHOI'MX IDMDOIHHX JAKTOPOB: JNTOJOTHR
MOKPOBHHEX ¥ HOYBOOODAIYNIMX NMODOX, peshefa, KINMATA M MUIKDOKIY-
‘MaTa, SKCHOBMUEM GKIOHOR. [IOUBH CeNBCKOX03MACTRONHLK JanmiadTon
HMEDT 3OHANEHHE IPYSHAKM, 8 COCTABR ¥ CcBOHCTBA MX TECHO CBS3AHH
¢ meropuell DaBBUTHA UPHUPONHOTO KOMIUIOXCA B DE3YIBTATE COJLCKOXO-
3gfCcTBEHHOTO HCUONE30BARYA TEPPUTODMN .

Honesue nccleNoBaHuA ¥ NPOJOOTEOD B NDUPOMHHX K CONBCKOXO-
gafleTBeRHEX JaHmuadTax HDOROTAT B COOTRETCTBUM G DernhofoM MecT-
HOCTH, BHISAAA CONUPAXEHHHO HIAOMEHTADHNO I'eoXuMMeckyue nanmuadry
(9I), chNsanHHe B ONMHYD CHOTEMY IIpocTpaHcTRennoll murpaimy Be-
mecrs. Tepvmy DI GAM3OK X MOMATHAM CMOINeOUSHOS ¥ JAHmMAdTHASL
dampa u, no BE.B.llonHNOBY xapaxrepuayer, OnpemencHHER sieMeHT
penseda ¢ OMHOPONHHMJ NODONAMHE, NOYBAMK ¥ DACTHTENLHHM IIOKPOBOM.

JHOBRAJI B ABTOHOMH cygaspanst, ST ~ 9T0 BHDOBHEH-
urit noymopasmen (mecrrul, mewoppaxHuit,mexdamounnit, MemTyDpewHHl
X TaN.). OTHOCHTENBHO NOBHISHHOE IOJOXSHME I IMAKODHHe YCIOBUR
OCYCNOBIMBANT MOCTYILIEHNE BEMACTBA HA NOBSPXHOCTH TEDPUTODEM TONB-
®o w3 arMoodepH. [IoUBH B 38BUOHMOCTH OT IMIDOTEDPMUIECKOTO DOXH—
ma B rolt i muolt cremeRy mpoMuBARTCA ATMOCHSDHIMI OCANKAMY .
TPYHTOEHE BONH B&ASIANT IIYCOKO M, KAK NDABKIO, HE BINANT HE NOY-
BOOGpAROBAHME , JIMIL BEPXOBOIXE, YIEDRWBAACH HA MOCTHOM POTOYIIO-
pe B IpelenaX NOYBEHHO-TDPYHTOBOTO CNOA, B HNEPUOIH MIGHTOYHOI'O
YBAANHOHUA MOXeT BECTH JOXAXBHO X JYIOBOMY LPONECCY OIVIeoHRA B
BHIOTHOMY BOIHOMY DEXVMY B cyxolt mepuon ¢ nepeMenoHEeM JoIKO~
PACTBOPIMHX 1 BEIKOBOCCTANABIMBAGMIX MUHADAJEIHX XOMIOHEHTOB, B
YeNoBMAX IyMUJHOTO KIyMaTa IpeodrasaeT Ipomupndt somnu#t pemm,
Tloyny raxux OTJl npeZcTaBieHH, IVMABHNAM O0paB3OM, SOHANLHHMM TIIIE—
M. OImHARO BOAMOXHH MX COYETEHAA ¢ MHTPSSOHANRHHME MOYRAMA IDH
APKO DHPARGHHOM Me30- ¥ Mixpopenbede ¥ nepspacnpelsNeHdy 0CAIKOB
u coneft, Henapymennutt pacrurensHyfl HOKDOB TOXO MMEET XODOUO BH-
DaXeHHHES JOHAJBHHE USPTH. ,

Tpauzuraylt 9T -~ CKIOHH MOBHGHWA ¥ BONOPAANSTBHHX IPOCTHAH-
CTB IDM MAXPO—- M ME30PaCWISHeHMN TePpUTODMN, CKIOHH K MECTHHM
IeNPECCHAM, HeCONBIMM BOXOTOKAM.

Bepxyaa uwacTh DONOTEX OKJIOHOB, NMPUWISYAnNMX K BOXOpABISNaM,
glle HOCOT WepTH INOBMANEBHHX JNaHImafros. g BepxHelt TpeTH nm ce-
POIMHK TOKATHX, TEM 60Nee KPYTHX CKIOHOB, YADAKTEPEH CMMWB (TBOp-
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O cToK ), ROTOPHM O0COJBHHO CIIBHO BHDANSH, @AY CKRIOHN JIMNOHH
DACTHTEeNEHOT0 HOKPOBA. ITU YACTY CIIOHOB MOKHO OTHACTHE K TDAHC-
smoBraxbHOMy Tomy 30U ¥ BHPAXGHHEM nponeccaM ¢ rurociocTHolt m i
uettnolt sposmu mous, Hussaa TpeTh CHIOHA, SCJHM OHA WMAOT MOHBIMG
YRJIOHH, TO XOTSI ¥ NDUHAMAOT (GONLNe 10 08BeMy BOIH, HO OCHYHO Xa-
DAKTEPUIYETCH MGHOD CMHTHM NOYBEHHIM NOKDOBOM, WM CEDONUHA CKIQ-
HA, pM DHIOIAKUDAHMM CKJIOHA YCUNHUBASTCH IDOMHBAHUEG IOUBEHHO-
mpyuronoft romm. 3ech QURIATMBASTCA YACTHUHO TREpIHE CTOX ¥ Tep-
DUTODHA TpHOUpeTasT aRKyMyaaTuBHHS QopMu, Ha wmeperude clioHa X
uepexone ero b wiefld eme ApdUe BHpPAMEHA AKKYMYJALUA BBUBCTBE .
Husenon rpers U wreld cKioHa OTHOCAT K TDAHCARKYMY/ISITHBHOMY JIaHI-
wadry. 3TN TpaH3MTHOTO THHA B Dpelesax TpaHcsXoBMALBHOR vacTm
¥aparTepU3yeTcA OCHYHO IMTYCORWM 3aleraHneM IDYHTOBHX Bom. IIpw op-
Hopoymol#t Marepimickoft mMOpONS 0RHHe CKIOHH KDYYe COREpHUX, CHIBHEO
CMHTH, BaHATH C0JGe OAHEME TIOUTHNAMY W RUFAMM BOHANBHHY UOYE,
AnanoruHo MeHAGTCA M DACTHTENEHHU TMOKPOB. JalaUHMe X BOCTOUHHE
CIIOHH OTJIMYANTCA TDOMERYTOUHEM XAPAKTEDPOM HOUBOHHOIT'O U DACTU~
TEABHOTO IOKPOBS, ‘

Ha cuiroHAaX BEPXOROJNKA MOXST BHSBATDH TIEDEYBIAKHOHHE BEDXHEDO
CIOA TMOYE ¥ PA3BYTHE COKOBOTC BHYTDUNOYBEHHOTO CTOKA, TTO QYUECT-
BEHHO BJMAET HA IEDBDACHDSISNEHNS BemacTBa B HOUBOHHO-IDYHTOBOMH
TONME. B H.fHel uaCTY CKJIOHA YDOBEHEH I'DYHTOBHX BOX IOBLUARTCA 4,
OCJIE DTOMY OXAT'ONDUATCTBYBT SAJeIaHUe IOpPOX, B IPeferax HuxHelk
TpeTy u mrehifs CKIOHA BOSMOMEH BHXON HA& NOBEDPXHOCTL IMYHTOBOTO
TIOTOKS , CYNOCTBOBANMS NOCTOAHHKX WM BDEMEHHHX DONHNKOB, KOJQI(-
LEB ¢ XOpoumM nedeToM.

Trrpomopdusm [OUB HapacTaeT K HmHel TpeT: cxuoHa u wreldy
CRJIOHA . AKEYMYNAUMA 358CH TBEPHOI'O CTOKE CONPOBORIAGTCS SHAUM—
TONBHUM NDUBHOCOM BOUWBCTB ¢ BOODARNEN2 ¥ BEpXHell uacTH CRIOHE
(merropacTBOpPUMIX coXelt, 8GNH NOUBH X I'DYHTH Ha ROIODASIONS 32—
COJGHH, X6Je34 M MADITAHIA B 30HG KHCIHX IIOYB, KADJOHATOB B CTal~
Holl sore). .

Axxyvyngruspne OT) 0XBATHRAWT IDIIEISLUNE K CKRIOHY TEDDATO-
DHH ~ HOIT'OPHHE DABHMHH, TeDPacH, NeILTH ¥ moliiMu Dex (mpuareppac—
Haf ¥ UeHTPANBHAA YacTH), OSUMDHHE NSNPECCHM HA IIBKODAaX, NOJNMHH:
B ropax. Coua HoCTynaeT CONBWAR YACTH MUIKOTO M TBREDKOTO NOBEDX~
HOGTHOIO U IDYHTOROT'O CTOKOB, NPMHOCHNMX MHOTME BemMocTBRa. IIpuHA-
TO orHOCHTB Takue I X cymepaxpambHEM, THHpoMOpdHEM xanmuadTam,
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XOTA WACTH BOJHOIO IOTOKA K BENECTBA MOKET HDOXONMTL TDAHZUTOM
n onenyoumit axnannunft (oydarkansnuwii) 9TV, ecnm mpoc TpaNGTReHHAN
H IeNeTMIecky CBA3IANNA USNEh JamuafroB 3aMUKaeTcsl BONOEMOM,
porolt,

B yenopusix runpomopdsoro Janmuafra IPYHTOBHE ¥ TIOYBOHHO-
THOYETOBHEO BONM HYACTO CMMKANTGH M SaJelanT B npeielaX HOUBeHHQ-
rpynronolt Tosmm. Iofivu pox, TOMAMO BAHAHUES CTORGB G BOJODARIETA,
nossepranred FeficTRIn paIHBOB,

KoHeulinm oTanmoM MUIpANME BeNecTha ONY:uT axparsuui (cysax—
panbiull) O - uuo pewm, samHyToro daccefia, Mopa, IIpHBHOCHMHE
BOMOCGTDA MOTYT YHOCHTEHCA DOTHMME TIOTOKAMH WM HAKAIIMBATLCA B
ocalrax. O6uwmil noTor BemecTRa B TeoCHCTEMe HANpaBIeH OT BOXopad-
JOJOR X CRIOHAM ¥ JANee BHMA 10 perbedy.

CexncroxoaaficTnenuy Jammadran cnofiCTBeHER B OCHOBHOM BCe
76 UPONRCOH, KOTOPHE XapakTepHW Wid npuporuuk 217, Ho B OoNIMIMe
on TPUPONHEK CMOTCOLAHOB0B, B arpoNeHOBaX OTYYRISHNE W3 TOUH O
YPOEABM MHUOVHX MAKDO— M MIKDODIGMEUTOB MIET BXeI'0IHO. IPUBHOC
HORHX K ROZBDAT HEKOTODHX BENOCTB OCYUACTRIACTCS TAKKE C BIACE-
uueM ynodpenult, FUOXUMHIATOR, HOJVNBHHMY BOXAME,

Pacwienenue teppuropin Ha 3TN no3nossder codpaTh MAaTEDUATH
TS QHANHBR HA CONEDHAHMG TAMONHX MOTANNOB ¢ yHeTOM TeX AnxeHui,
XOTOPHE MOT'YT MBMEHNTEH RoHusHTPAINMD TM B OTHeNBHEX KOMIOHAHTAX
paxHorenHoro Jganmuadra x opuponmo#t cpein. 0codeuHo CYMeCTROHHO
CKABHBAGTCA HA MuUIpaluy ¥ comeprammm TM B noumax nepemelieHHe TOH-
romwenarolt fparimm uowsy (or 5 mo I mxM) u mna (vYacTull MeHbie
T MHM), CNOCCOMHX IIPOHHO COPOUPOBATR MUHEDANLHNS ¥ ODPLAHMUGCHIe
palloCTRA ¥ NOHTOMY dorarux MHOruME MuxpodremeHtams u TM. C pacr-
DOpAME, QUIBTPYOIMMICH YeDes NOoUBeHHO~IpYHTOBYL Toumy, THM nepe-—
IBUIARTCA IVIABHHM 06paBsoM B CQOTABE OPIEHONOMIMIEKCOR B CIEIOBHX
KOJMIBCTRAX § HA IIYTH IBAXSHUS INOYBSHHEX ¥ IDYHTOBHX ROJ BCTpOUR~
PO I'EOXUMAYECKNe CaphepH: I'OPHIOHTH, JOTraTHe CTACHABHEM ODIamy-
TECKRMM BEWeCTROM, MIOM, COTEDHKAIMM TOUKOMACIIOPCHHS TJIMHMCTHE Mi-
Hepanw ¢ Coxsmolt eMKOGTHW IOIVomeHNA, KapdoHaTH, IMIDOKCHIM Re-
resa 1 adovpunt. JermadrHEe 0CoCeHHOCTH AHATOTHMHO MMTOT U HA
nepepacpeieaeHne wiax, xpome TM, BarpABSHAOIKX BONSCTB.

Tipz ordope mpod WA BHABNEHMA YPOBHA H XADaKTeDA 3ATPABHe-
HYS TIOUB NDMPOJHKKX ¥ 3eMAeIeNBYecKuX Teppuropuil HYMHO NOITOMY
yunryears ocodernocty 9IM. PaceMoTDM 9TO Ha NpUMEDaX.
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Ipr odcreNopaHEE DOPHHX H DEVHHX JOoJMH, Hempeccuit Ha mraxo-
pe, GaJoK, OBpArOB MAKDO— M Mesosanammd LerecoolpasHo NPEYPOWTE
oTdop IpoG M3 MOUDBHHOI'0 MPOJWIA ¥ cOOp CMBUAHHWK IDOS 10YB,
PACTHTAIBHON0 TOKDOBA M BOHH, DACHONArafd IYHKTH KX BSATHS BIOXE
CKJCHOB, OXBATHBAS BCS SNEMEHTH pexhela. Boay CRIOHY WM JNHGQ NO-~
HUKGHNS C BOTOTOKOM (TODHAR WIVM DevHAA JOJNMHA) CHYNAT MECTOM BH-
4pocoB MATEDUANOB, BAPDASHAONEX IOYBH, NYHKTH DACIMONOKEHHA ILIO-
manoK ordopa mpod DACHON4ILanT BHmNe (Mo IONWHe, CKAOHY), 3aTeM B
MecTax BHODOCOB M HHXe MX, Ha TOM JU2CTKe, KOTODHE MOXST €rarTh
MEeCTOM OTJIOMOHHS TBEDAOTO GTOKA ¥ HAROIUIOHHA 3aIDABHAINMIX BemMecTB.

Tipt coveTamEM TOPHHX K HPeNropHux JaHmuadron (CRIOHH, mieft-
$H CKTOHOB, LOJIOPHHE DPABHUHH, HE3MOHHOGTH) IR XaDaKTeDRCTHKE
OHOBOTO CONGDRAHHA MIN BATrPA3HOHHMA mIONAIKK oTdopa mpod pacmo-
IarapT TaR, 9TO0H OXBATHTH MECTHHE BOIODASISNH, CKJIOHH, TOHHRe~
Hua {mosmmn). LxA raxux Teppuropuif XapaxTepHA IOBOJLHO wacTas
CMEHA MATEDMMCKMX IODOJN ¥ BEDTUKAJNBHAH NOACHOCTSH DACTHTONBHOIO
NOXPOBA ¥ NOYB, HOITOMY IDX OTJOpe Npod YUUTHBAKNT BCE ITH HAMB—
HEHERA . '

BonopasNeNH~CIIORH-TEDPACH DeK-IofiME~DeRa ~ TaKHe COYeTA-

. HEA EMDOKO DACHDOCTDAHEHH BO MHOTMX DeruoHax, 31eck IIomaIK:
B3ATHA 00pABUOB TOXS PACHONArANT NO HANDABRISHHAM, IeDeCeKamIHM
BCS 2JeMEHT. Dennefa MPUHEMAT BO BHUMAHWE DACHONOXSHUS HCTOTHE-
KOB BaIPA3HOHUA,

QroGH FOCTATOUHO NONHO OUSHMTH 3AKOHOMSDHOGTH HAKOINEHMA
"a xoHrperHO# reppuTOpNE BHuazeHmft 3aIDASHAVNMX BENECTB HEOOXO0~
JEMO BHHMATENEHO NMDOCHEIUTEH BANAHKE Mnxpopemeqaa, DECTHTENLHOTO
TIOXPOBA NPEDONHOTO CHOLEHOSA, MOXOBOTO TOKDOBA, IONCTIIRE, CTeN-
Horo Boinowa, Ha aKEyMyIAIMD ¥ DaCIPOIONSHMe 2aIPASHAVINK BEMECTB
B TOYBEHHOM Ipofimre cYMOCTBOHHO BIMAET TAKXS CeXhOKOX03aicTBeHHOe
HCNIONBIOBAHEE TEPPHTODMM (CEHOROCH, macTdumma, doraprme NIE JONEH~
HHe TOAS, CeBOOCODOT, KYJARTYDR, CHCTeMa 0dpadoTkE mous).

T'rasa 4. KOHTPQIL 34 COCTUARIEM OKPYXANURER CPRIH

Tepmni"MonmropEHr” popmnca B Havare 70-x rozoB. Tax HazBamm
cucreMy Hadronernit sa pasIEUHEMRE 3aeMmeHTaME HpHpoIHOR opemH B
TPOCTPAHCTBE A BO BPSMBHM IO 3apaHee NoIrorTonnsHHoft mporpamve.,
Ha nepBoM MemrparuTensCTEEHHOM COBSHAHME 110 MOMMTODHETY B Kehwm
(1974), cossammom Coserom ympannmomux Iporpamvs OOH mo mpodre—
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mMaM oxpyramme? cpemw (WHEN), CwrM M3TORSHH OCHOBHHE UENE TAOGEKE~
HOlt cucTemu mommTOpmHra onxpyrawmmel cpemw. Ocodoe BHAMAaHME CHIO
JIUSIOHO KOMTDONK ¥3MeHewnl!t B mpMpOIE, BH3HBAGMHX €8 BarpfasHe-
HHGM, 8 TauXe NPONYIPEXESHIAMY 00 yrpose 3TOPOBBL Jineh, oTmomit-
HIX CeXCTBUIX ¥ SKOJOIMYSCKUX HADYUOHUAX.

MOHUTODUHD' SHTDOMATSHHHX u3Menexmit we Tpedyer OCOOHX Hadiw-
JaTenBHEX cHCTOM, Jamuult rerxexomuvyHmrammlt wrm meHTPOB o0DAGOTRE
IaHHHX, ®00 Mo®ReT Bofiry cocrTaBHOM YACTHD B YHHBEDCANLHYD GHOTE-
My Hadmopenumi# 3a mpuponmo# cpemoft. Taxue cuoremy (IEIDOMETEODO-
NOIW9eCKEe WIH MeTeODOJOIHISCKMe CIYXGH) Joirume I'ogH DadoTanT
BO MHOTIX ¢TDaHaX. [Haye IroBopf, rrodansbHuil MOHRMTODHHD 8HTPONO-
T'SHHHX W3MeHeHuI MOMeT ONUpATHECA, HAmpAMeD, Ha BCOMHUDHYD CIYXCY
norond (Wspasas m Ip.,1978).

TaodaspHas CHCTOMA MOHHTODMHI'Z BEIOUGET OPI'aHM3al0 HAIMO-
HANBHOT'O MOHMTODMHIA. Takofl MOHHTODMAI NOBBOJNMT IOAYUYATH ONEDATHB-
HyD nHPOpMAIMP O COCTOAHHN OROCHEDPH, O CTENeHN AHTDONOI'GHHOIO
Bo3mellcTBNA HE UPUDOMINE CHOPEONSHOSH M arDONSHO3H KOHKDETHHX
POrMOHOB B 06 MCTOMHUKAX AHTDPONOI'GHHOI'O BAMAHNA,. [IpA 5ToM IiaasHOR
TIeNbD MOHMTODHHI® HBJISETCH NPOIHO3 M3MeHeHHR oxpyXammell cpemu
KOHKDETHHX permoHon. B paudones odueit fopMe mom MOEATODHHIOM HO~
HuMapT HadxmEenue (KOHTPONB), OUEHKY M OPOIHOZ M3MEHOHUS COCTOS-
HEA OXpyFapmefl cpeny, MO3BOMAOINS IPHHAMATH DemeHHEA Ha OCHOBE
NONYUABMHX JANHHX M DaspadaTHBATE: CTDATOIMD OIITHMANBHHX B3auMO-—
orTHomeHME Mexny npuponoff ¥ oduecrnroM (Bypmen, I985).

W3menenus B Oumoocdepe, 00YCHOBISHRHS anTponorenHoll nearern~
HOCTSHI0, MOI'YT MHOI'ME@ POIH CHABHBATHCA HA €€ COCTOAHMM, JANe eCJM
BHOUHee Bo3neficTBie BOBCE® NPEKDATHTCS. [[DOIHO3 NOZBONAST HE TOJIL-~
KO HaMeTHTh MEDH IO JJIYYIEHMD COBDEMEHHOI'0 COGTOAHMA OwoclepH,

HO ¥ OTKDHBAST BOSMOXHOOTH A NpolmnaxTmey — DaspadoTRe KOHKDeT-
HHX MeD IIDOTHB TeX HeGNaloIDHATHHX NDOOeCcCcOB, DE3YIBTATH KOTODHX
ole SBHO He NMDOABMANCE, Kark OHNO NONA3AHO BHNG, CaMOT0 CEDHESHO~
0 BHEMAHMS Tpedyar DerucTPAaIMA ¥ NPOIHOSBMPOBAHEe DacHpocTpaHe-
‘HEA B BOBIYXe, BOme, NMOYBAX ¥ KNBOM BEMECTBS MHOIMX TEXHOIEHHEHX
NPONYKTOR: HKMOKCHIA CEDH M IDOMYKTOB 6r0 UpPeBpameHnt, TAXeNNK
METANOB, REHNEDODEHHWY BEWECTB, B WaCTHOCTE CensumpeHa, Hefru

¥ MDONYRTOB 66 NepepadorTki, XIODOPIaH¥IOCRUX ANOXEMIKATOB.

BuGpOCcH 2arpASHANIMK BOWECTE B OKPYX2WMyo cDeIy MOIyTr na-
rydHO CRABATHCA HA OBOHHOM Cloe arMocdepH, YTC B CBOD OYEDEBNE
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OTDASETCA Ha WiMaTe. COCTABIEHMS COOTBETCTBYOIMX NMPOTHOZ0B NO—
spoaferT BHPACOTATH DEROMEHIALME JUIA KOPPeKTHPOBEN Xo3siicreennol
NEATENBHOCTH, [[DOTHOR CTAHET IOCTOBEDHHM, e€cid CYIYyT YUTeHH pac—
NPOCTpaHeHHe SaUPABHANIME BEMEcTs, ¥X NPEeBpAameHMA B CDON®, BAHA-.
HMe Ha KMBYD M HEREBYD OpUDOLY. JIA 9TOTO HyXeH creumaxsHulf xy—
muraeokn, fusaxo~-xummyecknft w Suwonorwveckult aHANHS NDUDOIHHX - 06D~
eKTOR, NOEBeprHyTHX Xeftcrmmo XSB,

B cucTeme ImoCajbHOLO MOHUTODMHTA BHUENANT HAGKONSHEA HAX
SarpaAsHeHMeM oxpyxamuell CpeIN Ha EMIAKTHOM (CUIBHOS JORATBLHO®
saIpAsHenne ), peruoHaNtHoM u (onosom yposHsx (T'epacmmom, I975).
JILrg OUGHKE KAK COBDEMEHHOIO COCTOMHUSA, TAK ¥ IUIA IPOIHO3a OCY-
MecTRIANTCH Hadmomennd sa omorwvecxolft wacrro Ouocdepw (wim mo
10.A.Mspaann, reodusmyeckuit MonuropuHr) ¥ cwormieckofl (dmonorm-
veckilt MomuTopmar). [sofmsmyecknfl MORUTODMHT BRApYaeT HadJwome-
HUA 38 B3arpdasHeHMeM aTMochepH, 38 U3MEHeHMAMU MeTeopOJOTHIeCKEX
¥ TUIDOMOTHYSCKEX Ioxasareseft, BuIBNeHHEe DaSHNIHHX AHTDPONOTEH-
uux usMeHeHnlt, TwaBHad Bamavs GHOIQIMYECKOI'0 MOHUTODHHIA - BTO
BuARNGHEE naMexenult B dwocdepe TPOUCXOIANMX B PO3YJIBTATE BOBNGH-
cTeuft HE DPABNUTHHE YDOBHM OPTEHUBAIEN MMBOIO: MONEKYIADHOM, KI8-
TOYHOM, NONMYJAUMOHHOM, H8 YDOBHE COOCMECTBA. B CHONODPHISCKOM MO-
HUITODHHTS CYNBCTBEOHHOS MECTO BAHIMANT HAGNONEHHA 38 IDONCXOXANY~
M UNH BOBMU.GIHME MSMEHEHMAME HACTENCTBOIHHX IDU3HAKOB, BHSBIO-—
HUA MyTAreHHHX posmeitcreuil, HAGHONOHNMA 34 FUSHEIGATENBHOOTHD
JBIKO DAHMMHEX HOUYNAIMS - HHIMKSTODPOB 3aIPABHEHMR, HAUDUMED, 34
JmpatinrxeMy (Wmf T M X @ HOUWN N MKAa LU A),

MogReAHO-XMMy e CRull MOHETODUHD' BIOYAST KOHTDOIEL 38 0ONED~—
XaHHEM B TOUBAX ¥ GOMDEIENBHEX 0psiaX DASNMHHY BHIOB BarpASHAN.-
Y BeNecTB, paspadoTKY CHCTOMH Noxaszarenell SarpA3HeHmA, NMpPOTHOS
M3MCHAHNA CONEDRAHUA IOAMOTAHTOB B oYBaX HA (OHOBHX X TeXHOT'EH-
HEX TeppRTODEAX, [IOYBOHHO-XMMIIOCKNE MOHMTODHHI' B OTHOWSHNY 98-
TDASHANUIY BENECTB, IPOBOJUTCH HA JOKATHHOM (UMIAKTHOM), LMO-

Gansnom (fomoroM) @ permomansHOM ypomuax (Tepacumos, I975; Mory-
3oBa, 1988). .

SoHOBHI MOHMTODAND

Ha 3emHOM mape &lle CYmMECTBYDT BOHH, D6 HelocpeNCcTREHHOSe
aHTDOMOT'@HHO8 BO3deNCTBNe HA NMDUDONY HOYUTM HE NDOABIRETCH. B0~
TeOXIMITIEOKO8 COCTOAHME TAKMX 30H XapaXTepn3yercA (OHOBHME YDOB-
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HAMII, & TepDHTOPMM TaRuX 30H Haswwapr Qodonmvu. [na FoHoBOI'O MO-
HATODHHIA COJBINOS BHAYEHNE MMODT HACKOEEHHS 38 KIDYSBHME KOMIIO-
HEHTAMM SKOCHCOTEM: XWHHUKOM, NaXONMMMMCA Ha BepuuHe Tpofmuecrolt
NUDAMMIH; JOMMFMDYWOIAM DACTEeHHeM; IOMEHUDYNIIM TUBOTHUM; BEDX-—
HYM CJO6M IOYBM; BONHNMA MCTOYHHNAMA; BOBIYXOM. Lna usydemns {o-
HOBOIO (TA0CANEHOIO) GOCTOSHMA GuocepH NDUIONHH TaK HASWUBASMHe -
foronre, mm "Casopue" CTAHIMM, KOTODHS ODIAaHM3YDTCA B DANS
cTpax, B vactHoorz B CoBerckoM Cowmse, Ha Gase duocTepHHX 3aTOBEN-
HUKoB. B Hamell crpane dmocfepHHO 3aNMOBENHAKE COBNAHH B BeXopycomd
(Bepesyrexult sanomeyuuk), Ha Kapxase (Kasmascknlt sanomemmuk), B
Typrmerym (mycruimas duocTtanmud Penerer), B Kuprusy (BRo3u0 03.
Cepu-dener), Ha lannieM Bocroxe (Cmxors-AnmHcrmlt 3aI0OBeIHEAR), B
Esponsiicroft gactn CCCP - lleHTparsHo~depHOseMHE]! BAmOBEIHIK .

DOHOBO® COCTOAHKO CPENH B IPOMIOM MOTHO DEKOHCTDYMDOBATE ©
HOMOMEN AHANK3a KOJeH CTapX WIM YyRe NOrMGUMX Iepenken, mpod
TONOBHX CJ0EB JETHMHOR ¥ NOHHHX otyoRenmit,

Haimoraxbinit MOHUTODUHTD

B 6CCP GysrmmoHApyeT OCMEerocyIApCTBeNHAR ONYACA RAGTONCHWA
¥ KOWTDOJSA 3ATPA3HeHMA NpEpoIHoR cpemu, XoTopas mo CYHecTBY X
ARIgeTCH HAIMOHANBHOR cumoremolt momnroprura. HocTodriHll KOHTDOIE
33 KAYOCTEOM BOBIYXa  Belerch He Menee, uem B 450 ropomaXx CTDAHH.
B PO3NyXe H3MEDANT HKOAWIGCTBO IHNA, CAXd, CEPHMCTOrO rasa, OKCH-
NOB yIXepola M a307a.

COoCTOAHNEG NOBODXHOCTHHX. BOX, Hamell CTDaHH KOHTPOXMPYETCH IO
M3AYeCINM, XUMITECKEM X I'EIDOCHONOIMYSCKNM NoKazaTeNM. Bosie
MecTa cdDOCa CTOUHHX BOI Opralu3ynrcs OTBODHR HadmomeHmll - oxuH
BHII® MCTOTHAKA SarpAsHeHuft, mpyrolt ~ Haxe, Tamag cranmoHapHAA
cerr cocromT doxes uweMm u3 4000 mymxTOB, pacroroxenMEX wa 1200
BOJHEX O0BERTaX, 316CH DOryJApHO CHSJAT 3a TeMreparypoll m 1uBeTOM
POT, 60 MUHODAIM3OBAHHOCTHR, MuHamuxol pH, comepranueM xuesIOpO-
78, GHOTGHHHX BemecTs, He{TenpolyXTOB, IeTePrenTos, (HeHONOB,
DSCTHEATOD, TAROINX MOTANIOB M XPYIuUX BDPOJHHX HprMecsit.

He MeHBUO® 3HAYEHNE MMEeT KOHTDONL NMOCTYIIEHMA B NOYBY .M
DACTEHMA TOXCHUSORHX M BarpASHAONLX BemecTs 4epes armocdepy X
CTOYHIO BOXHM B BRUE BHGDOGOB NPOMHVIIEHHOIO IPONIBONCTEA, OTXOLOR
KOMMYHAZBHOTO X03sficTBa, MIBOTHOBOLYACKIX depM.

JORATODHT 10YB TOBBOATGT OUSHMTH OCTATOWHHe Koumgecrsa JIT
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X 6T0 NDOMSBONHWX, IDYTUX NECTUIMIOB, SaTDASHEHNS NOYB THARGIHMA
Meranramu. Ha 70 CTAHIMAX BEIYTCH DOIYIADHHE XUMAYECKHS AHATHBH
arvochepnux ocayxoB. COBDeMeHHO® NMpPelyTpesieHue O Hednaronpudr-
HHX MOTEODOJOTUIECKEX YCNOBMAX HOSBOJAET NPEINDMHATE KOHKDBTHHE |
MeDH N0 CHUXSHNO OIACHOI'0 YpoBHA 2arpasHexud (nmepexon Ha HUBKO-
CEepHUCTOE TOWIMBO, YMeHbmeHus MomHooru TOIl, orparmqexme BHITyCKA
MAINNE H8 YIMOH DOPOIA ¥ T.H.).

Omsoft ¥3 IRABHHX 3a8JAY MOHUTODHHIA ABJINETCA BHEOD MPUODH-
TOTHHX (WM DAaBHHX) 3aIPASHANIMX BewscTB (Tadk.8), xoTopHit 08yc—
JNOBJUBAGTCA HAMWUMOM DAya HapaMeTpoB:

I) HeoGXOIMMO YUMTHBATE CTENEHb TOKCHYHOCTH MNOJINTAHTOE,

FX BIUAHME HA GMOTY M TEJOBBKA;

2) HROGXOIMMO YIUTHBATH MACHTACH, paamepu ¥ COCTAB BHdDO—
¢oB X3B B OKDYXanIYD Cpeny;

3) HeoOxomuMO CDABHEBATE CKOPOCTH MUTDAIME SArDAIHANINX
BEMECTB B OUBAX K B CONDSISNEHHX cDenaX (IOBEDXHOCTHHX ¥ IDYH-
TOBHX BOJAX, BOBIYXe, DACTEHRAX), B TAKXe cOpocTH TpaHcHopma-—
MY B OwBax; ‘ ‘

4) HeoOXOMUMO MCHONE30BATEH COBDEMEHHHE MOTONH K AIMADATYDY .

Omio u3 oraBHEX yohonuit adifeXTHBHOCTA MOHMTODMHIA - Daspa-
dorxa TOYHNX JNARHHHX L0 YDOBHAM NPENSJRHO XONYCTHAMHX ROHUEHTparmit
(TIK) paBsmniHHX BULOB TOKOMKAHTOB B DACTEHWIX, IOYBe, BOXE, BO3-
Iy%8, BRINYAA COUEDEAHMe TAKSNHX METAaNNoB, HTODUNOB, HUTDATOR,
SnommnoB, Hefrempomyxros. Heodxommma yumfuxames Meromuke odopa
oS LA ONpeneNeHAd CTeNeHM BAIPASHEHMA NOYBH, YCOBEDUAHOTBOBA-
HEA METONOB AHAIK3A NOYR K pacTenult B ITHX UeNAX, KCCXONOBaHMA
CKOPOCTH ¥ IyTefl MAIDAIME TOKCHKAHTOB B GHODWONSHOZAX M, HAKO-~
HOll, YCOBEDWEHCTBOBANNE exuHOR CMCTEMH KOHTDONA 38 3arDASHOHMEM
NOVE CENBOKROXOIARCTBEHEHX M NOCHHX yromuit. ,

Ing mommol OUEHHM COCTOMHEA NDUPOIHHX CDOX HeNOCTATOYEH
KOHTPOJIB TONBKO 38 CONEpPHANZEM TOKGUEAHTOB B NOBEDXHOCTHHX TODM-
30HTAX NOYB, DACTEHMAX ¥ NOBeDXHOGTHHX Bopax, Heodxomumo 3HaThH
OyTH MX MUTDauEd OGNACTM ARKYMYJAIMZE ¥ BHEOCE B OMODEOLEHO3AX,
¥uTO NAeT BO3IMOAHOCTE BIMATH HAa 9TU nporeccH, C. 3Tolt NeNson MOME-
HH CO3YABATHCA (AS0BHE KOHTDONLHHE CQTAHIMM, XODOWO OCHRNEHHHe
00opyIOBaHMeM M HHCTPYMeHTANBHOR ARaymTEveckolt armmaparypolt. Ha
TARLX CTEHIMAX CONEIYyeT M3YYATL CAJaHC BeeCTB B KOHKDOTHHX  OHO-
- PeoIeHo3axX, B TOM MMCIO TOKCHYHHX BAamMecTB. ONHH M3 HEX MOTYT
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Tadarna 8

XuMAY6CKA® 3arpDABHANIME BOMecTsa, NoIrexalme

KOHTDOIN B TNOYBAX
X3B
dranu
TBXHOTEHHOI'O cenbexoxosaficr— TPAHG~
TPONCXOKNEHIA BOHHOI'O IPOHCXOR- TOPTHOTO
TeHUT
1 BensnwupeH; DTYTH, Lnopopranavecryo
cBuHen, xamor, ump~- | mecrwimumw; AUOT, TXIT,
Xenb, KOGesahT, MO~ TaRrcaxnopdenaon, No-
Jucnen, sadHanuft, Jmotopnuner, XD
MeXb, MHUBAK, IMHE,
XpOM, CYDHMA, CeXNeH,
drop (BaNoOBOS KOXmM-
YOCTRO)
i Coexmnenns cepu, fochopoprannIecs- Conxen o
KAGIOTHOCTS TIOYUB, Kye meoTrpnk; fosa- |dessmupex
(opMu coemunenmit Me—| JoH, merafoc, xapdo- {BOIESH ABTO~
TANNOR ¥ Hemeramxos,| oc, xnopofoc, foc- (marmerTpa-
HefremponyxrrH; coo- | JamMmuI. xoft
TostHYe nodYBeHHON Tepommnu: 2,45, ac-
6noTH pasSmH, CRMASHH, IPO-
nasme. CocrosHze
noypeHAOR dmoTH
. dnemerTapHHR TORCHYHHE BOMACT~

COCTaB TREDIHX 0T~
X0J0B, OpraHudec-~
KNG COOIVHEHMN Mo~
TANNOB B IDyIre
TOKCHIHHE ODIraHNqec~—
xue coenmierus. Im-
BURO~XAMITIECKNO
cpoficTRa 1oYs.
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OHTDH DASMEMEHH B CHEeLWANBHO BHODAHHHX SANOBEUHHKAX, IPyrue - B
NYHKTAX, TONBEPHeHHHX MHTOHCHBHOMY 3arpd3HeHIR.

JconenoBalud MO0 NPOrpaMMe HAUXOHANBLHOIO MOHMTODHHIA OXBATH-
BaPT NAXOTHHE Yrombi, Jyra X nacrémma, coJoTa u Jyeca, IpHIeMm
0COB0T0 BNMMREMA TPeGYOT HOYBH TaRMX “JerxopaniMux" yaxymadros,
¥aR TYHEDA, TS Fa®e OJHOKDATHOE M CDABHETENEHO ciados sosmeltcr-
BHe UEJNOBOKA HA NOYBSHHHE ¥ pacTuTenbHMi YNOKDOB BH3HBAsT Heodpa-
THMHe TPOUSCCH. lloBHmeHHON peaKTMBHOCTED HA Bo3zjoficraMe YeJOBSKA
06naTANT TAKKe TMOYBH TOpHHX MavymadroB. B CBASH ¢ 5THM Xpaftue
paxHa paspadoTha cxem paffommpopamus CCCP mo Tmmam OTBOTHHX DeaK-
mdt MpEpOXHOA CpeiM HA MOXANNYBCKHMe, XMMUIECKMe ¥ IPYIWe BO3ief-
CTBUA XO3siicTBeHHON NoATeNBHOCTH YeJN0BeKAa. B cxemax paftoHmpomanns
NEPBOCTENISHAOS BHMMAHME NOJNKHO OHTBH JIONEHO Da3sHooOpasmm X pA3-
HOKAUSCTBEHHOCTH TOYB. ‘ C

BuoUHMKaUORHHe HCCeTOBAHNSA

PnogaAuHXaqud - 370 OGHADYHEHES ¥ OIDPENSNeHUs
GHOMOTHYIACKY ¥ HKONOTHUYSCKY BHATMMUX aHTDONOIGHHHX HATDY30K HA
ocHoBe peakipt HA HUX MUBMX ODPTAHM3MOB ¥ WX coodmects- (KpmBoXyn-
rpt, 1987). lcnorssosanus CHOHHIMRATODOB DU MOHMTODAHI'® S8HTDO-
NOTEHHHX 3aTpASHeHult HO3BONART OCHADYRUTS TEHIEHIMU M CKODOCTDH
OPOUCXOLAMNY maMeHeHm! B oxpyxawme# cpens M CYIUTE O CTEIEHM
ONACHOCTY XHUMAYECKAX 3arpABHADNKX BeWeCTB A xuBoll mpupouw u
yanopeka. HedmarompuArune 50J6KTH He SBIANTCH CTDOr0 creryuim—
YaCKMMM, pasHHe JAKTODH BHSHBANT 33a4ACTYD OIWHAKOBYD DEaKIMD.
OKOCHCTOMH (UMM WX 2ReHRA) Rau00JI68 YYBCTBUTENBHHE K HOCIAIO-
NpPUATHOMY Bo3ueflcTBUD AHTDONOT'SHHYX HAIPY30K, HABHBAKNTCHA EDNTH~
YeCcKIME, K HDETHUYECKMM SBEHBAM NDUDONHHX DKOCUOTEM, I'NE AKKYMY-—
IMDYOTCH 3AIPASHADIME BellecTBa M CO3UAKNTCH BHCOKHS HAIDY3KE HA
GHOTY, OTHOCATCA NGCHHS IONCTHAKY, JumakHMRO-MOXOBHE cOOdMecTEa,
cremHo# pofinox., K KpUTHYSCKAM SKOCHCTEMAM orr{dcmca xBoftHHe Neca,
3aMETHO DearipyoIMe Ha 3arDASHEHME;B JUCTBEHHHX JeCaX B RAUSCTERE
GHOMHIUEATODOB MOKHO . KCHONS30BATE NOMIHMPYRIS BHIH TPABTHHCTHX
pacrenuit: marnme, Reitnmk, KIEBED, THCAYENNCTHNK, MOMHHB (ChMup-
HOB X Hp.,I1983). ,

Tax, B ABcrpanms ¢ I960 r, CymecTEYeT CITeluaiNbHAS COTH JOo-
HOR CMOmEmMKAIIAY (B TOM WHCNS JUXOHOMHINHAUMR), UPOXYCMATDUBAD-
mAT MOHHTODMHI' He TOJEBKO 3ArDASHENAA BOBNYXA, HO M COINSDRAHNUL
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3aIpASHANIX BelleCTB B IDEBECHHX DACTEINAX, B HEDPBYN 09eDelb
TaruX INOMEHTOB, Kak cepa., B TPT' KOHTPONB 3a BHODOGCAMI METAILIOB
Ha CONBIMX IUIOMANAX IPOEONAT C HOMONBI CTAHIADTHHX DACTHETEJIBHHX
NHIUKATODOB - palirpacca, emr, HEKOTODHX CONBCKOXOBMARCTDEHHLX
KYXBTYD, & TaKke mxom n mmmafumxop. Hapamy ¢ y4eTOM NOBDEKEEHMA
pacrenult (clecuBeunsamie, cHANEHHe JUCTHE, HOKDOSH) IDOBOIATCH
CEOXMMITYECKHO X DHONOTHYECKHE NCONSIOBAHHA, XMMIYeCKUs AHSIMBH.

B RavecTBe CHOMHIMHATOPOB MOWIO HCINONB30BATH IKWBOTHHX, OCO-
GeHHO TOYBEHHYDL (AyHY, cocrTamuiomyn no 99% dwomaccw n 95% Bboex
BUNOB, BXOAAMMX B HaseMHull SooleHO3 (HampuMep, NORIOBHE ISDBMU).
TraBHuME TDeCOBAHMAMY MDY BHGODE RUBOTHHX CHONHIMKATODOR SABINMOT-
CA: BHCOKAA WMCHEHNHOCTH, MHTeHCMBHH! OCMEH BemscTB, MHTEHCWUBHOO
Da3MHOXOHMS , JEUKOCTE 0T00pa, TYBCTBETGARHOCTL K usydasMomy Jax-
ropy (Kpwsoxyumu#t » mp.,I1983).

SKONOIMYEeCckos HODMHDOBAHNE

Haromrenne M3CHTOTHRX KONMYECTB MAKDO—- I Mmcposareméuwos.
OPIaHMIECKEX SNOXAMMEATOB I JPYIUX XEMIYOCKUX 38IDAIHALILY BO-—
MEeCTB B TN GHONOIMYECKOro XPYroBOpoTa MOXeT NPUBOIATE K THée-~
an pacrenult, MUBOTHHX, NPYTHM BADYHSHHAM 2ROCKCTEMH. I MpenorT-
BpAUGHNA HeraTHBHHX NocxencTBril posmefcTema 3arpdsHANMX BelecTs
HB OTIUSNEHHE KOMIIOHeHTH npupomHolt cpeiH HeoGXOoIMO TOYHO 3IHATH
VX TPEeNeNLHHe YDOBHM, IDH KOTODHX BO3MOXHE HODMATBHAA RUSHONEA-
TENBHOCTDS X (YHKIMOHUPOBAHKE OPTAHHZMOB. B odmem BuIe,IoN [De-

SJIHHO _JIOITY CTHD ROHIEHTPAl X ecTBamy) (TUK) zarpssaa-
DOEX BEHECTB MONDASYMEBAETCH TAKOS KX CONODIAHHE B KOMIICHeHTAX
npuporHolt cpemm (BoBnyXe, BOXe, HOYBE), KOTOPOE He BHINBAeT NATO-
NOrMYecKEY HaMeHeHndt, amomaruft mim sadonesaHuit B Xome GHONOTHYEC-
KNX NPOUISCCOB, & TAKAS HE NPUROLNT K HAROINEHND TOKGEYHHX HIEMeH—
T0B B CONBCROX03ANCTEEHHEX KYJLTYDAX X HE MOMOT Hapymars OHOJOTH-
geckul onTMMyM Wit CeNbCKOXOBAMRCTBOHHEX XWBOTHHX N YeNOBEKA,

B macrosmee spema yoraHonyeny [IIK doxsmoro Hadopa BpeNHHX
BENECTs 1A BO3MyIHO# CpeRH, MHTEHCOMBHO DA3padarTHBANTCH HODMATH-
BH [IIX 718 BOIH M CPABHHTONBHO HENARHO HAYATH XCCHGJOBAHWA IO
paspadorxe IIK BpemHux Bemectd WIS NOUBH,

Tlox TIIK peomecrsa B BO3nyiMHOR cpene MOMMMANT TAKYN KOHIEHTDA~
0 XEMA9OCKOT0 COGHAHORMT, ROTOPAS IDPH eXSIHEBHOM posmeficrTpmn
B TEUEHMS IIUTOJNRHOI'O BDOMOHM HA ODTPAHMBM YeJOBEKAS HO BH3HBAAT
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KARUX~IEdo NaTonorHuecKux maMeHeuult, a Tak¥e He HapymseT GMONOTH~
YECKOT'0 ONTUMYMA I wenomexe,. [Ipy ycoraHonrenmd [TIK BemecTha B
BO3IYXe padouel 30HH WIM B BOSEYymHOM daccellie HACENEHHHX MecT
ODUGHTHDYDTCA HA TOKCEROXOTHYeckult IOKABaTeNS BPEIHOCTHE MK Dod-
JOKTODHYN DOAXUMD OpPraiysMa. OTO OUpeNelsHHe He YUMTHBReT, OXHA-
R0, BIRANME S4rpASHADUHY BelleCTB HA DACTEHEA, HUBOTHHE M MRKDO-
OPTAHNSMH ., '

B nmacrosmes mpema B,CCCP neftcreywT yrBepsmennxe I'ocynapor—
serroll canmrapro® micmexmeft "IIK BpeIHEX I'a30B, NEDOB I a3pOBO~
nelt B BO3myxe padousit soHH", WA 445 3ATPASHOIMC BEMECTB X
Y[ITK BDPOMENX BenecTB B ATMOCHEDHOM BO3NYXe HACENERHWX MecT", LIf
103 sarpASHANTNX BEWeCTR, IVMABHHE M3 KOTODHX NpUBENEHH B radr.d.

Yeranosnenme TIK InA BONH EMeST CBOM OCOGEHHOCTH X cHOXHOO-
. B HAcToAMee BPEMA 3a OCHOBY YCTAHOBNEHMA X B28TO I'MIMeHH-
9eCKOe HOPMADOBGKMS, NDK HTOM IDVHAMADLT BO BHUMAHNG opraroxem-
ryuacke ceofforsa momm (3amax, BKYG, OKDACKY), OMOXMMIIOCKES NpO~
HeCCH MUHEDANH3AIMY ODFanwdeCKAX BelecTB B BOXOSMAX, XOBH (KOH—
IEHTPAUMH ) , DA KOTOPHX COBPOMSHHEMH CHOXMMIYOrRUME B GMBHOJIOIT~
YeCoKUME MOTOISME HO MOTYT OHTh OGHSDYHEHH NDUBSHAKK HIMOROHAA
TYHRIMOHANBHOTQ COCTOSHYS RWBOTHEX, Ipz yeoranoblenmr IIIK BpPeIHHX
BOWECTB B BOKS OPUSHTHDYOTCH HA NX MUHUMANBHYD KOHLSHTLOUMD,
[lpenenbHO IVIYCTUMHE HOPMH YoraHoBXeHH nnAd 420 memecrs (radn,I0).

B CCCP yrmepkueHH HopMATUBH IIIK paIMOaXTHMBHHX BelECTB B
pone ¥ Bo3nyxe (radn.II).

Haudones cro¥HMuM SBRAAETCA BOIPoC yoranosieHma [IIK BpeiHHEX
BamecTs (SHOmMIOB, HePrenmpoIVKTOR X TANNHX MOTUDIOB) 1A Dely-
Iero KOMIOHEHTA SKOCHCTEMH — mOuBH. C ojmolt CcTOpOHM, mOUBE ABNL-
8TOfl OTHOCHTENEHO MAJOmOXBMMHOR cpemoft mo cpammemmo ¢ armoodepolt
WM MOBEDXHOGTHHMY BOIAMI, B KOTOPOM HAKOMUIEHME XMMUYOCHAX 38—
TPASHANGUK BEMECTE MOKeT NDONCXOINMTh B TEUeHHe IAHTEJBHOTO MpPO-
MexyTra BpeMmemi. O zpyroft cTopomHH, B NOYBE UpOMCXOIMT TpaHcopMas
I 3aTPASHATOEX BENOCTD NON BIAMAHMEM [USHKO-XAMUYeOKIX I GEONO-
ryueckyx JaxTopoB. B paANe cayuaeB BOSMOKHO YOTAHOBIEHUS DABHOBE~
CUA MeXIY NOCTYINOHWeM XWMIYECKHX 3ATDASHANINX BellecTd B IOYBY X
UX paBJoXeHEem (HANpUMED, 3AIDPASHEHHE NECTIIMIAMZ, KAHIEDOTCHHH-
Md JIVIERONOPOTAME). B MOUBAX NOCTATOTHO TPYIHO MDOCIOIATH TOH-
HNeHIMA USMeHeMisI ypoBHell 3arDfsHeHWA, TAK KAK JJIA 3TOYO TPadynr-
C JMATENEHHe HACMOASHUA. VCKNUIEHM® COCTABARNT TOJNLKO HEROTO-
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Tadnruna 9
K BperHHX BemecTB B aTMOCTGDHOM BO3NyXe

BemacTno ‘ M3
e EEE LR AKCAMATILHO cpemracy -
DA 20RAH ’ O
CepuycTlt aHIHIDUE 0,5 0,05
Xnop 0,10 0,03
CeposomopoR 0,03 0,01
Oxcux yraepoxa 3,0 1,0
Cama (Xo10TH) 0,I5 0,05
PocPopuult aHTUIDAR 0,15 0,05
CepHag rucjoTa (IO MOJEKYNe H2504 ) 0,3 0,I
denoxn 0,01 .01
Menapsx -~ 0,003
CruHeln - 0,0007
Pryre MerTasngdeckas . ~ 0,0003
Bensox ‘ I,5 0,8
Benamn (mefranoft) 5,0 I,5
Byruranerar 0,I 0,1
Meranox . 1,5 0,5
Kapdofoc ' 0,015 -
Meradoc 0,008 -

pPHE BUOH NECTHIMDOB, CIOCOCHHe GHCTPO Dasiararhes noy posnefior-
BreM BHemmyX $axTopoB (BOCOBHNKOBS ¥ TIp.,I980). BIRAHNS XAMIIOC—
KOTO 3arpAsHEHEA HE NOYBEHHYD CHOTY OCYMACTBAEMOTCH DASITHEME
IYTAMM X DDOMMYUIECTEERHO KOCBEHHHM OODASOM: NOCTYILNEHEE NONID-
TAHTOB K3 IOUBH B DACTOHMA M JANee 1O NUIOBHM IendM, CHOC B pe-~
XY, MOCTYNNEHNE B BO3NYX, & 3aTeM B KNBHE ODPISHAAMH BCISNCTENRS.
zHranamm. MEOorcodpasie posmorHocrell BaaumoOmeMCTBHA XIMIIOCRIX
SAIDABEADNEX BENECTB ¢ HouRoll OCYCNOBIMBAGT CAORHOCGTH HOPMUDOBA-—
HEZ B IOYRe C y4eToM Beex ({axTopoB. B nacroAmee npemi HODMATARH
CONEDXANNS TONMOTANTOB B NOYBE YCTAHOBIGHH IIA CPABHUTENEHO He-
doxpioTo HadOpa BEMECTB, NpeNMyMecTeeHHo Omomwnos x IAY (rTacy.I2).
Ocodoe 3Havenye NpX paspadoTEs HODMATHBOB CONCDFAHAA B NOY-
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X BpenHHX BeljeCTB B BOXE

Tadauuwa I0

Bemectso K, mr/x
- Beifaon 0,5
HuTpoders0x 0,2
Hurpodenox 0,06
Boxndipam 0,I
MumBAR 0,05
Huxens 0,1

PryThH 0,005
CeuHen Q,I
Cypema 0,05
drop I,5
Tuanany 0,I

JTHIMBDICYDIODHT 0,001
Bersur 0,I
Kepocur 0,I
Hegrs - 0,1
Kartofoc 0,05
Ynopodoo 0,05
Thumett 0,03
TIAB 0,5

Tadaunna II

TIIK paIfoakTHEMHX BSHECTB B Boamyxe u some (xopu/x)

— el P
. Ypam . 0,015 0,08
Gocop-32 T.10" 1.10°8
Cepa-85 I-107° 5.1078
KoGansr-G60 5.10711 '5.7079
Crpommit-90 5.1012 5.10710
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Tadanpua IR
K BarpsAsHAMIAX BemMecTB B IOURe

oK, wmo/wr

BemaecTRO BOByUHO~CYXof mOIBH

Inr
TexcaxnopImiiorekcas
Jnnpan
Honnxropnyuaen
TNomracpramper
Conm
TpomeTpys
Xxopofioc
Kapdodioc
Xnopami

Pryre
Bensnupen

“ % w_
[=]

5
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8}—«:80'01@8::10100

Haxn JoroM

+
o«

Pe XUMAYECKEX 3aTDASHANIMX BeMECTR NPUIAETCA yoranosnermn IMIK
THROIHX METANNOB.

B CIA mpy ompeXeNeHUR NOUYCTHMOTO NOCTYIIGHNA TARSINHX MOTAN-
JIOB NN BHECEHMM B JIOYBY OCAJKOB CTOYNHY BOY YUMTHBAWT NOTIOTH~
TEABHYN CHOCOCHOCTH NOUBH, ROTOPAS OCYCIOBANBAGTCH CONADMANIOM
OPIaHKYeCKOI0 BeilecTBa, WincTolt fpaKimm, IMONYTOPHEX OKCUIOB
(radn.I3). v

B omurax H,T.3upnma ¢ corpymuukamm (I265) yoranosXeHo, YTO
IO3H TAXSNHX METEIIOB,IPKBOJANME K MATONOIMISCKUM M3MOHSHIAM X
rudenr pacrenuli, HeOMIHAKOBH B NOYBAX DABNNUHNX IeHOTHHUOCKIX
TuoB. COZepPRAHMe MOTANNa B IIOYBe He JOAKHO NDPHROIMTE K BAIDA3~
Hepmo pHpamenHoll Ha Hell pacTuTesBHON IDOXYKINE BHNe yCTaHOBIOH-
aux [IIK. B ¥PT, Heanmpmvep, DEKOMOHNIYOTCS CAGNYNINe HODMH CONSDHa~
Hn TARemX Metasion B mowse (mr/xr) (  Klcke A., I980)

MHIIBAE voosceoess 20 DTYTD sescenessa @
kot veavoniee 3 MOTUGHSH wsavees O
HOOAIDBT weasseaes D0 ‘ HIKOND ouessonns 90
XPOM vevvaseeness LOO CBOHOL ssevenes LOO
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Tadmunma I3

Jomycravue RopMu TM NDE BHECEHMR B IIOUBY OCAIKOB
cPOWHX BoN, kKr/ra  (mar, mo 0.B.Adexcessy, I987)

1 o rmorurensy CIOCOBHOOTS ,
ATeMEHT MI‘-SI_%

0-5 | 6-15 15
Kammit o 5 10 20
Xpom 125 260 500
Heens 50 100 200
CryHaIy 500 1000 2000
1S 250 500 1000
MBIB oseesesesas 100 OYPEMA ceasnsanse 5
CTPOHIMHA esaeee 10 BARANIR see00asee 50
ONOBO vevesasee 5O IFHE veesnesnsens 300
B CCCP nna moMB paspadoTaHy clefyomme HopmaTweH (Mr/xr):
MHUBAK seesases 20 - Xpom mecTupaneHtault 0,05
DTYTE seiaossse 2,1 KA ceviveesones B
CBUHE™ seasesaa 20 HEKBIE eeeisnsessos SO0

{nag dorom) .

Yanfrmuposarnue yporkn K 3arpasHivmMX BemMeCTB B [odYBax
He MOTYT OHThH YCTANHOBJIGHH., OHE Hem30eXHO NOJYHH CHIBHO BaPEAPO-—
BATH B SABHCHMOCTE OT KOHKPETHO! OGCTAHOBKE, B TOM WUHCNS OT
croficTe mousH, CHORNMMATHUYSCKEX ocodemnocrTeft mpmporuo#k s0HH,

BETA B COPTE BosNenuBasMoll KYIBTYDH, CHOTEMH ynodpemm 7 erporex—
Hmm.

KA34aT8 XAMUIIECROIQ 3 3He

Paspadorxa noxaszarexell XAMIMECKOrO BATDASHEHNA SBIACTCA
OIRIM ¥3 3BEHHEB NOYBEHHO-XMMIYECKOro MoHuropuura. Io I'.B,Jo6-
posonsoroMmy, X.C.Opmosy u J.A.Tpummno#t (I983) mouBenHult MOHMTO-
DUED ROJMMEH OCHOBHBATHCA HA TPEX IPYIMAX Hoxazarerelt cocTosHus
mous: I) IlokAZATONR COBOHHHX K3MEHemyull; 2) NOKABATONHM NONLrC—
CpouHNX M3MeReHult; 3) noxasareny panned IMATHOCTHKY DASBUTEA HE—
GXATONPHUATHHX MEMEHeHm# cROLTB NOYB X NOYBEHHHX DOXMMOB,
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[Ipy MOHRTODMHI'® TARENHX MOTRIIOB B HOYBAX HEOOXOLAMO KOH-
TpONMPOBATE olMee (BANOBOS) CONEDTAMMO MX B NOYBAX, CONLODRAHMG
RUCAOTOPACTBODIMEX (Wi "TeXHOTeHHHX"), a Tar®e OCMEHEEX (mwm
EBRJIGRA6MHX ameTaTHO-aMMoHWiHEM GyJepeuM pacTpopoM (opM coenu~
wemmt (3uprn, Canornmmosa, I985). lIpy 3arpASHEEME MOYR KMCTHMI
OCaNKAMY, BHIIAUAOUUME HA NOBSPXHOCTE IIOYB COBMOCTHO € TAXQIEMU
MeTaynamMe, O0H3aTeNeH KOHTDONE KHCJICTHO-OCHOBHMX cBoMcrB, moxa—
3aTeNSIME KOTOPHX SBIANTCH AKTHBHAA W NOTOHIMANLHAR KUCIOTHOCTH.
KpoMe TOTO, DEKOMSBHIYETCH RKORTDOJNPOBATH MOHOOGMOHNIHE CBOMcTSHE,
NORASATENAM! KOTOPHX MOIYT CJIYXATH CONEDHAHME I'yMyca, OMROGTS
RQTHOHHOTO odmeﬂa,nemqm{a yrensHO% moBepXHOcTH, BeNmUMHA Oydep-
Holt cIoCOGHOCGTE NOTB 10 OTHOWMEHMD X 3ArpA3HsmumM nemecrsam (Mo~
Tysosa, 1988).

TIpn MOHMTODUHD'S HeJiTAHOr0 3ATDPASHEHAA B KAUSCTBE IIOKABATAE-
JA BHCOKMX YDOBHefl 3aIpA3HeHMA NPEeWIOREHO MCNOALBORATH CIOKTDANE-
HYD OTDPaxaTeNBHY® cmocodHocTh mows (OpnoB ¥ np.,I1988). BuapieHne
pasnuuuit B creXTpPanBHOR oTpamaTexbHOl CHOCOCHOCTH HEBATPABHONHHY
n B pasHolt cTeneHNM 3ArpABHEHHHX Ho(IHD IOYB ABMLETCH YEDBHM HTa-
IIOM MCCHeNOBAHUA, HA OCHOBO KOTODOIO MOIYT OHIE HaltneNm NEarHoc-
TRYSCKAS NONABATENX JIA NOYB DASJANIHHX THNoB. Hampmmep, imrd oe-
PO~0ypHX TmOUB ANMMEPOHCKOIO NOXYOCTNOBA OHIX YOTAHOBJIEHH MHTEDBA-
3H BedTAHOIO BArpA3HEHNA, OCHOBANHHE HA BONMIMHAX MHTOIDLUIEHOTO
orpaxenmi R (%):

HOYBH R
HOBAIPASHOHHNG seevevsne 2 27
CRAGOBATPATHOHHHS +ovsws 27-R2
CPONMHABAIDASHEHHNO ovees 2214
CHALHOBAIDASHOHHHE seess § 14

VsMeHerme oTpaxarensHoll cHOCOGHOCTE NOZBONART ONEDSTHBHO
ONGHMBATE COCTOAHME nous B palloHax AoGHuYM, IepepadoTH® X TpaHC-
noprrpoRry Hedrn. JOCTOMHCTROM METONS SRIIETCH BOBMOXIOCTH TDOO-
TOrO ¥ SHOHOMAYOCKN BHI'OMHOIO HOMYYEHAA IOMANHHX XADAKTEPNC TAR
nous,

Paspadorra poroMeHpanzlt Mo NRCTAHUMOHROMY BOHIMDOBAHNN IOWB
¢ Hersn moavYenms gocroBepHol mRfODMAIMM O COCTOHHHAY DHOCHCTOM,
DRIVUAS JAHHHEe U0 NOUBEHHOMY HNOKPOBY, & TAKKe NOCTDOSHHAe NOXr0~
CPOYHHX NPOTHOS0B NPEDONONOAL3OBAEEA HA OCHODAHME HToll mmpopma-
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MY TpedynT oMe HAKOMGHUA SHAUNTEABHOIO 00heMa SKCHeDUMOHTANB-
HIX JAHHHX [0 2aBUCHMOCTH oTrpaxaredsHoft croCoGHOCTH IOUB DaRNHI-~
HEX DEI'VOHOB OT COICDHAHNS ¥ KaYeCTBEHHOro cocrapa Hedrm ¥ Hed-
TeNpPOIYKTOB .

BYCTDYD NpeXBADHTENEBHEYI0 ONSHKY omocm-enmoﬁ ONOCOGHOCTH
IOYB X NOTOKCHHAIMYE TODOMIEIOB MOKHO NONYYUTEH N0 BEAMIPHE aHTH-
roxonauot, wm perpagammonnol cnocodHOCTH, MpeRIORSHHOR amepu~
RAHCKEMU HoonezopaTenmvu Aftep u Yaftawrmom (1976). Besuwuma perpa-

Jamoryo# crnocodHOCTH. ONPENENASTCS YDOBHOM I'yMYCHDOBAHHOOTH X
raranas3rol aXTHBHOCTH HOYB:

Pe =0,0I - T « Ka,

THe Ps — perpaialmoHNAs CIOCOGHOCTS TMOUBH (YCIOBHHE GNWHMIN )}
I' - conepranme rymyca (%); Ka - xaranasHasd axTWEHOCTH IOYBH
QN or®/r-mm). :

QOmpejiesieHEde perpaialMoHHOR) crocodHocTR uearmnoﬂ Aane xolt
M naxoTHOR FEDHOBO-NOL30NACTHX NOYB, 0OpPACOTAHHHX CUMA3MHOM, NO-
XA3a50, YTO NOYBH ¢ BHCOKAM HCXONEHM YDOBHeM JerpajaiMoHHOX cmo-
cOCHOCTY (HanpuMep, NENMHHAA [OYBA NOX Jecomonoco#t) odrazapT mo-
TeHIMANLHOR CIOCOGHOCTED K 0AMOBOCCTAHOBNGHWD; NMDMMEHEHAS TeDGH-
OB Ha noynax ¢ Huskolt perpajamronnHod cnocodHocTER (BajerHas,
MEXOTHAT) Tpedyer NPeUensHO! OCTODORHOCTH ¥ NOJKHO CONDOBOKIATEH~
Cff HerpeMeHHNM BHECEHZSM ODraumdecRux ynolpenuft. Ipu cHureHWR
BOIHIVMA DerparamuonHolt CHocoSHOCTH X0 onperenorHux sHayeHul BO
BCEX TOYBAX HACANIANOCH MATHOMDOBAHZE NPONSCCE& HOBOOGDA3OBAHUA
TYMIHOBHX HUCTOT; B oNosfix 0-5 m 5-I0 cM BuARNEHA TecHAZ KODDeJIA-~
onHad B3auMocEAss ( U =0,92-0,99) msMeHeHns BeJYTMH Dperpans-
UHoHHON CHOCOCHOCTH HOK BIWAHMEM CUMABHHA ¢ COXODHAHAEM NOIBKR-
HHX IyMEHOBHX KHMCIOT, BOcCTaHOBNEHEe DerpalalMoHHON CIOCOSHOCTH,
npolecca HOBOOGDABOBAHUMA I'YMIHOBHX KHCJOT ¥ IDYILHX Noxasareselt
TYMyCHODO COCTOMHAA 3anexHol INepHoBO-mox3oyucTolt movex, odpado—
raunolt axcTpemansHolt mosoh cumasmra (50 xr/ra), HadMONAIOCH TDH
BHECOHHMY B IIOYBY OPraHidecHuMX OCTATKOB B BUNS ONANA XBofHO-mmpo~
KOZHCTBOHHOIO 1868 WIM OPPaHMIecKMX yhodpemnult (Haposa ¢ Topdom)
B xoxmaecTBe 60 1/ra; HEXe KOHTPONLHODO JDOBHH OCTABAJNCH NOKARA~

ToNb MHITEHCUBHOCTH JHXAHET - HA OCEHNX JONSHKAX ¥ CONSDXAHAE A30-
T8 ~ B BSDUAHTE ¢ ONANOM,
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Tnapa 5. HETATMBHHE SRONCTYIRCKME NOCIRICTRIA UMA~
UECKOT'O BATPASHENMA 10U W TOPERA C MU

B odmelt mpodneme oXpaHW IPMPONH M DALMOHATLHONO MCNONB30BA~
HEA UPUDOIHHX DOCYDCOB BaxHellles MeCTO B3aHHMAET OXDaHa IIOTB OT
XAMIGOCKOTO 3SATDASHGHUA, DPEKYNBTHRAIMA 3arDHSHEHHHX SeMesib. Jn-
dot ymepd, manocumult nowse - HeorsemmTemoll wacTR dnoreoreHosa 0T~
DHOATENHHO CKABHBAETCA HA BCOM KOMIIEKCS NDADONHHMX yeaosult Tep-
puToprE, JUf NOYBH CYMBCTBYST ONDeNeJeHHA] BBAUMOCBI3L MORIY B~
JaMA XEMITSEeCKEX 3arpA3EAONprt BemecTd ¥ IPOCTDaHCTBEHHO~BDEMeHHH-
M NOCHENICTBAAME BArDASHEHNA, B CIyUAe NPOMHNUICHHODO 3aIPASHeNHA
TAKSIHME MOTAIJIAME ¥ CSHSNUDEHOM, HOCTYNANIMMA ¢ Ta30-THIIOBHNK
BHODOCAMM, OCHOBHOS HAKOIIGHKE TOKCWKAHTOB Joxanuayercha B pafione
reftcTes MCTOUYHUKA BHOPOCOB, Ha paccToamny or I-T0 M0 HeoRONBRUX
HeCATKOB XKM. BuCpOCH &BTOTDAHCIOPTS OCHADYXWBADTCH HA DACCTOMHEN
200-300 mo 500 m oT amromarmeTpand. JAs BHODOCOB HA NIOYBY TBEDIHX
OTXONOB, BWIMBAHMA HO(TM K He(QrenpoIyYRTOR TAKRE XADAKTEDHO NO-—
KANBHO® BArDASHEHMS, N0 I-2 KM OT MCTOUHWKA . BTODHIHO® 3arDAsHe-
HES I0UB, CBASAHAOS C NePEHOCOM XIMEIYSCKNX BarpASHANIMX BEMecTB
¢ NOBEPXHOCTH OB B armocdepy W BHIANSHUEM HA TOBEDXHOCTH 3I6M—
JUu, B COUSTAHMM C [DOMHUUIGHHHM 3aIPASHEHMOM, ABNASTCH IuanHol
mpranHof PeTHOHANBHOTC B IMIOCANLHOTO BArpPASHERWS I0YB. HarmsnHum
IPEMePOM BTOPYIHOTO 3aIDASHEHUA SABNASTCH IMOGANEHO® 38IDASHEHKS
nous JOT # DpOIYRTAME oo DAWIOMOHMT, CRESAHHOS C MCIADSHMEM
JET ws mousy ¥ NeperocoM B arMochepe (Bodomummosa m Ip.,1980).

BosgeftoTBMe I'a30-IMHISBHX BHGPOCOR NPOMMIIGHHEX npemupusTal,
conepRANY TAXSIHEe MOTAJIH, OKCHIH CEDH, &307a, IDYTHE TORCHIGC-
RU6 KOMIOHGEHTH, HA SROCHCTEMH CYMECTBEHHO DAIMYASTCH B ADMIHAX
R TYMEIHEX B0HAX, XOTH CYUECTBYRT HEKOTODHe odmue BAaKOHOMEDHOC-
T, HEBABHCEMHME 07 IOYBSHHOTO THNA X Opupormoft wmmmatwdecrolt od-
CTAHOBKM, K oQIUM 2aROHOMEDHOCTSIM OTHOCHTCH ONDPBISNeHHO8 COOTROT-
CTBEO HANMDABIGHMA NOTOKA IA30~IMHIGEHX BRODOCOB ¥ BHIANGHET WX Ha
HOBEPXHOCTSH NOUBH O3S BETPOB LA JarHOR MecrHOCTH ¢ YYeToM panbe-
Ja: SOBH 3AIPASHEHMT NOYB NOATOTAHTAMM B Kaxoft-To CTENOHH DOBTO-
DHUOT OUYSPTAHUA DOZH BOTPOB, OCOJEHHO MO NPeodnsIaviM HANpaRIo-
upAM, QQOCEHHOQTH HEraTHBHOIO BOSHeltCTBEA ra3zo-IHIeDHX BHOPOCOB
mpennpuarnlt B apruroft u TYMUIHOR BOHSX OBABAHW GO CBOBOGDA3UEM
Snoxamvarmieckoll oderanonry, Hopmupynmelt xndo mammafr apumHOro
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TEIA C OTCYTCTBEEM BepTHEARSHO! MUrDALMA IOJJINTAHTOB, JRGO TH-
mraEntt ryMEmEHR TaEmuadT, B KOTOPOM NPOMCXOIAT HDOLBCCH MUIPA-~
¥ THRONHX MOTQJNOB 33 HpeNesd NOYBSHHONO mpoduns, ¥ cospaeTcd
pearsHes Yrposa 3HATHTENEHOIO DACHMDERZA B0HY BJIUSHAA KOHKDET- .
HOI'O IDOMHIUIEHHOTO NpepuATyi.

¢ puOpOCaMZ MDOMHILIGHHHX NDeMIprATEE B SHAYUTENBHHX HONA-
yacrBax mocTynaer mupoxult Hadop SAEMENTOB, IPHYIEM MOJIDTAHTH
He BCOTIA CBASAHH ¢ ocHOBHOH mpomyxumelt mpemmpmaril, a moryr
BXOIMTE B COGTAB NpHmeceit. Tax, BONMBM CBUHUOBO-ILIABANEHOIO 38-
POZA LPHODUTETHEME 3arDASHUTSNAME, KPOME CBUHIR M IHKA, MOTYT
6urp xamvult, Memb, DTYTH, MEWBAK, CEASH, 4 OKOJO Upemmpuarud,
prrasigomy arovmal - drop, mumbak, Sepwimfl. SEawMTenbHAS
YaoTh BHODOCOB HpempuaTult nocrynmaer B IModarsHu#t kpyromopor:
10 50-607 cemma, mmxa, Memm B N0 90% pryrh. VHTeHouBHoS feftor—
Bye mpeipmATHA yacTo pacHpocTpaHAeTcd Ha Hedommym mwouans, ITO
BH3NBAET NOBHIGHUE CONEDPXAHUA B BO3NYXO BOKDYT IpeuupusTilt MHO-
TP TOKCMRAHTOB: TANGNHY MOTANNOB, coenuHemmlt mumeaxa, $ropa,
oxcmors'c‘apu, cepHOt KECNOTH, MHOIZIA COMRHON HMCNOTH, IMAHHIOB,
NpITeM B KOHIEHTDAUMAX HHOTWA NOCTATADIEX X NAXe NDSBHIADINX
TK. dxoXormdeckue IOCNSICTBUA 3ITOTO PA3HOOGDa3zHH X He BCEIA
npeHcRasyemi. [mdxer TpaBAHOR NMOKpOB, JECHHe HacaXNeHUs, yora-
HOBNGHH faunTH DA3DYHeHEA NOYBEHHOTO HOKPOBA, DASBATHA BDOBHOH-'
HHX IDOLECCOB, OCDABOBAHMA TMYCOKMX OBDAT'OB; CUIBHOMY 3aTDA3HO-
HED OGHTHO HONBEDKEHK NICYBH Teppac ¥ nofvu. Jo 30-40% mosmpraH-
TOB M3 NOUBH MOXeT IOCTYIATH B I'DYHTOBHE BOIH. B 9KCTpaapmEixol
30He . 3HAYNTENbHAA OYy{epHOCTE HOYB CHOCOOCTBYAT HEKOTODOMY CMAD-
YOHN® HEIATHEHOTO BOSHSHCTBEA TAMENNX METANIOB, HO JHNE HO ON~
DOIeNEHHOTO TpenieNa. C IDYroft CTOPOHH, NOYBA CAYRAT MONHHM o0~
XEMIIECKUM 0ADBEDOM WiIf NMOTOKA MOJNMTAHTOB, 4TO OGYCHORNEHO BH-
OOKOit MOUBEHHOU EMKOCTED NOIMOMEREA. PACdUeTH IOKA3BHRALT, YTO
YEPHO3EMH CHOCOCHH TONBKO B NAXOTHOM I'ODR30HTE MOmHoCTER U-20 oM
mpowo Jurcuporars no 40-60 7/Ta& CBUHIZ, NONBOAMCTHE - OT 2 X0
6 1/ra, a mowra B mexoM mo 100 T/ra, HO IDHE BTOM B camoll nowme
BOBHAKAET OCTDAS TOKCHKOJOTUYECKSR CHTYamus, Jpyred ocoGeHHOCTH
MOYBH - CHOCOCHOCTE awTUBHO TpaHcopmuposars nocrynammwe B Hee
COSJIMHEHNA. B JTUX DOARIMAX NDUHAMAKT YUACTHE MUHEDANLHHE B OD-—
TAHEYECKES KOMIOHORTH, BO3MONRHA TDAHCHODMALMA CHONOTHIGCRUM IY—
TeM. IIpu STOM HamdojNes PACHODOCTDAHEHH NPONSCOH IEPeXona BOJOPAC—
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TBODUMEYX, coenmtenmt TAMONIX METANIOB B TRYJHOPACTRODHMHA (ORCH—
IH, PUIDORCHIM, COJM ¢ Haswolt Benmmuolt rmpouzmenenus pacTBopH-
MOCTK), B COCTAR NOYBEHHOI'O IIOTAOMANTEr0 KOMINMeKCa; OPIAIIMYecroe
BEMOCTBO 00pA3YeT ¢ KHOHAMN TAKGAHX MOTALIOB KOMILTERCHHE COeIuHe~
Huf. BramonellcTBHA MOTAIOB C KOMIOHGHTAMI IIOYBH NPOHCXOIMT 1O
Ty peaxmmit copdumil, ocaxNeHMA-DACTBODEHNA, KOMIISKCOO(pasoBa—
HE, odpazoBaEnd npocTHX coxett,

CROpOCTE N HampanjeHue NPOLBCCOB TPaHCcHODPMAIMIN BABMCHT OT
Deakimy cPelH, CONEDWAHMHA TOHWOMMCHEDCHHX YACTHII, KOJMICCTRA
rymMyca.

Jng 9xONOTHYECKUX TOCNENCTBMH SAUDABHEHHA [OYB THATeIHVMIT
MeTaLNIaAMI CYMOCTREHHOS 3HAYeHNE NPHOGDETANT BeXNTMHY ROHIGHTDA-
ouE # JOPMH HAXOROSHMS TALSIHX METALIOB B IOYBOHHOM DACTHRODe.
MTOTBIKHOCTE TAXEIHX METAJNOB TeCHO CBA3aHA C cocTanoM mxunzoft
fasx: HU3KA7 DACTBODHMOCTE OHCHIOB ¥ I'MNDORCUNOB TANGINX MaTAJ-
NOB OCHUHO HadmomaeTces B nousax ¢ meltrpasswolt wimm memounoft pe-
axmmelt, Hampornr, MOCHIBHOCTE TARSNNX METRINOB HanGoNes ‘BHCOKA
npu cHIbHORMeTO! Deaiy NOYBENHODC DPACTEODA, MOBTOMY TOXCHIEC~
RO@ BIAFHIE TARGNHX MOTAIJIOR B CITBHOKACHHRX TAGKHO~JNOCHHX JaHI-
wafrax Moxer (UTH BeCEMA CYNUECTBEHHHM 10 CPABHEHMD ¢ TOUBAME
geliTDANTEEHX WIN MEJOYRHX JanmadroB. TORCHUYHOOTH IJIGMEHTOB JJT
pacreHu#t n REBHX OPUAHMIMOB HEUNOCDENCTBEHHO CBASAHA ¢ MX NOIBMR~
HOCTHD B IOUBAX. ITOMAMO KMONOTHOGTH, HA TOXCHUROCTH BIRANT cBOR-
CTBA NOYB, OCYCAOBNMBANIME NPOTHOCTH (MHCALMN NOCTYIEDIMX XIMT-
9ecKuX SAIpAINANMIX BeleCTB; CYMECTBONHO® BIMANNE OXA3NBAGT
COBMOCTHOE IDMCYTCTBHRE DASNINUNHX KOHOB, IloanoranTy NpencTABIERH
HAG0pOM BBNACTB, KOTODHE HE TONBKO 3arpASHANT NOURY, HO M BHSH~
BANT ¥3MeHsHue 8o cpolicTB, UTO, B CBOR OYEDENb, COBUAST HOBHE
YCNOBEA, BIEANIEe HA cYUsCYy 3arpAsSHAnUmX BemecTs. HampmMep, Ia-
30~IWIEBHe BHOPOCH mpeinpaArnlt rerTHol MeTANTYDIMM UYACTO CONGD-—
HAT COENMHEHAR, NOINRUCAANIIS WM NOmIeNadmsanmie IOwsy, UTO
BIET Ha DACTBOPMMOCTS COeIVHEeHMI TARENHX MeTANJNOB M IDOTHOCTSH
cBA3Y AX ¢ nousolt,

B paftonax sefrepaspadoror n Hefrenoduer NPOMCXONAT HHTESH--
cuBHA TpaHcfopManms MopPonoTHdecruX ¥ JR3MKO-XMITAcCKRX CBORCTD
noun. IaySuHa usMeHeHuA CBOCTE mOYB 2aBECAT 0T NPOBONKATANBLHOO-
7 SArpAsHeHmT, BOJIIMEH ¥ COCTABA 3AIPASHADMEX BemecTs HedrH,
nanmmadrHO~TeOXIMIYSCRID: 0COCRHHOCT! TEPDATOPHY X TPOABIASTCA
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B BospacTansy pH B MeNOYHYD CTODOHY, NOBHUGHEN OCWEIO KOJIMISCT-
Ba yruepoia B 2-I0 pas, roaudscTRa yIviesomoponos B I0-I00 pas.
Vol HaTpuA BHEUDASTCH B mOrXomawmMi xoMIIeRc, NocTHrad 25-35%

OT CYMMH IIOTVIOMEHHHX KATHOHOB, BORHUKAST CHenudUIScKO8 TOXHOI'®H-.
HO8 OCOMOHILEBAHN® MCXOIHHX N0YB, CYNOCTBEHHO MEHANTCH MopHorory-
yeoKue cmofieTna moUB: yowiyBAeTCA KyTaHOOOpA30BaHWE, NMDPONUCXOMUT
naMeHeHMEe UBETOBHX XAPAKTAPHCTUN NOYBOHHOI'O IpOfMif B CTODOHY
NPeoGAANaHIT CEPO~ H TEMHO-KODYUHEBHX OTTEHKOB, YXYANASTCK CTPYR-
Typa ., KOHEIHUM DesyrsTaTOM He(TAHOTO B3ATDA3HeHud fBiferTcs HopMu—
POBANKE NMOYBEHHHX ADSANOB ¢ HeoOWUHHME IS SOHATBHHX YoxoBult
YEDTEMH , 30HANHHHO THIH 3aMeUanTCH TOXHOTORHHMM MOMuiMkaImAMM ,
YOWIMBASTCA KOHTPACTHOCTH NOWBEHHOTO NOKPOBA (Conruesa, InkoB—
ckult, 1980).

JRONOTMUSCKES [OCTENCTRBUA DANTNOAKTHBHOLO BAIDISHOHHA IpemN-
crapumores, norary#t, nandoree omacHwvu (Tadn.t4). PamuoakTHBHOS
38TPASHOHME DACHPOCTPAHASTCA HA BHAYHTAISHHE DACCTOSHNA ¥ ABIA-
OTCA OMHAM M3 IVIBHEX Hopaxanmnt $arTopos.

PanuoaxTHBHEE NMPONYKTH ANEDHOIO BIDHRA, 0CAXIASCH M3 pANNO-
AKTHRHOTO OCNAXA IO HANDABISRY® TOCHOINCTBYDIMY BOTDOB, 00pasyRt
yorolBOO DAIMOAKTHUBHOE 3AIDAIHEHUS MOCTHOCTE HA DACCTOMHNA
no I00-I0C0 uu, Hamdoxee CHIBHOE DANMOAKTHBHOE 3ATDISHOHMS HA~
dronaeTef My Wa3eMHHX BIpHBax, Tak, OpH AxepHoM Yxape odmeft
MOWHOGTEN HOCKONBEKO THCAT MEIATORH MOXET OCDa30BATHCA 30H& ¢
cyMMapHuMM Kosamzm J  ~maxyenns Gomes 4A00-IN00 dsp mowr: ma
pce#t Teppuropur Empony u cperHelt vacty CeBapHo# Amepmru. Iocae
ANGPHOT'O B3PHBA BOZHAKANT MACCOBHO NORAPH, BCHENCTEHME KOTODHX
BHIGNAGTCA BHAUUTONRHOS KONMYBOTBO OKCMIA K JMOKCUTA YIEepona,
OKGCUNA 83074 CaXd, IDYIYX a3DO30JBHHX YACTHL, DASINHHX Iaz000-—
PA3FHX BEMEeCTB. SHAUMTENBEEO BOSDACTAST CONCDRAHASG AIDOIONBLHHX
vacTy B arMocepe, BCIGNCTBAG YO0 CHARAGTCS WHTOHCHBHOGTE Da—
Ay, CYMOCTBEHHO MOHUNARTCA TEMISPATYDH, YTO, B KOHOWHOM HTO~
e, NDEBOXAT X BAMOTHHM ASMEHEHUAM KAAMATE. IIDH ANEDHOM BIpHRE
rapymaeTcH oscHoBull cmo¥ arTmocdepH, mpOmCXONAT IVIOCAIRHH® HADY~
meins duocdepH, OYMECTEHAHHHE CNBMIM B (YHKUMONWDOBAHNE BeMINX X
BOBHHX 9KOCHCTEM.

MOXHO BHUGNATEH CXOIYOINAS OCHOBHHE JTEIH B peaﬁmn noYs Ha

TEeXHODEHHOS BO3NeHcTEME M SBOJPIWE KX OT OCTECTHROHNOTO COCTOH-
HEA JIO TOXHOI'eHHO-HADYMOHHOT'O §
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Tadnrgna I4

IKONOTHISCKES TOCNONCTBHA DalMOAKTHBHOTO 33IDH3HEHUA )

(no Hosuxowy, I987).

OcHOPHHe KpynHOMACHTACHHe
afderTH (mopamapmme Jar-
TOPH)

Boamomiue SKONOTUYCCKHS
10 CNE IO TBILA

Barpasuenne duoclepn paimo-
BRTHEHHME IDOIYETaMA

Barpsasnsnne aTMOCHEDH APO-
BONBHHME IPOJYKTAME

Barpasyenue arMochepr pas-
JMYHEME DR3000pasHHMY BEmecT~
payy (MoTAHOM, DTANEHOM)

Namereuns axndeno senmolt
TIOBEPXHOCTH

Jyqesoe ( § x JB ~3y e~
HHem) HOpameHNe 3KOoCHeTEM,
H3MEHOHNe DJEKTDHIECKEX
crofters armocep

amerReHEe PANNAIMOHHKX
croficrs armocHiepn, nsMeHe-
HEE MOTONH ¥ RIBMBTA, YXyI~
MeHNe COCTOMHHA BKOCHCTOM
n3-3a YMEHBWSHUA CONHEYHOIO
K3XYURHAA

VamMeHeHAS palMaIAORHHEX
cpoftcTs artmoclepr, USMEHeREE
NCTONH B EJuMaTa, Hapyuenne
OBCHOBOTO CJOA

Usmeterne rauMaTa

I) nocTymieEMe X HeKOMASHAS XUMIISCKUX SATDABHADMIX Be—

mecTs B nI04YBe;

2) snaunrenpHoe maMeHewwe PUBMYSCREX ¥ XIMUUBCKUX oBoftcrs
noupy (COBMIM B He(HATONDHATHYD CTODOHY DH, H3MeHeHN® eMHOCTH
KATHOHHOTO OOMeHa, Torepa noupermoll crpyrTypH, Tymyca);

3) HedIArONPMATHOe BOSHelCTBEE NOTBEHHHX YCIoBUR HA DECTH-

renpHalt NoXpoB;

4) pasBuTHe NPOUSCCOB 2po3nE, Nefvruimm;
5) mosHoe paspymeRye U YHAYTORSHME NQYBEHHHX TOPHMIOHTOB;
6) odpasosamne "rexHorewnoll nyorsn".

Koseuro, mouea odrenaer sHawuressHolt yJepHOCTED K 38rpAd-
HALUMM BefecTBAM, HO HECMOTDA HA IDOTeXTODHHEe CBoflcTRa NOTE, Oy~
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WECTBYOT ONDENOACHHHE IpeenH X YDOBHH TeXHOT'GHHOro BO3NeicTBUS
HA ORDPYRAMIY® CPELy, IDeBHNEHHe KOTODHX HDEBOIMT X HeoODaTUMHM
TMOCHENCTBYAM, B SKCTDEMAVBHHX CIYUASX XUMHYSCKOE BarpASHeHUS
TMPOABIAASTCA B TAKOM IIyJOXOM M3MeHeHuw cBoficTB movYnH, 9T0 DPEKyIb~
TYDAIMA BOBMOMHA TONBKO IYTeM CO3IANUS HOBOI'O IOYBEHHOTO CJOMA,
Pannes BHARNENMS TEPROHAYANBHHX peawrimit PrOcHCTEMH HA CTPECC Xu-
MUIYQCKIX 3arpASHANIEX BelecTs UpXOCpeTasT Demauiies 3IHAYSHMA B
YONOBHAX INOCANLHOIO 3arpasneHus. Helraroupuarrue HoCHelCTBHA
TEXHOTEHE38 HEOOXOLMMO MPEIYCMOTDETH ¥ NPEIOTBDPATHTH, CO3NAHWE
Hoociep (mo B.l.Bepuajpcxomy) - cliepw pasyMEoro X palMoOHANBHOIO

HCIOJNB3IODAINA TPUPONH YSNOBEKOM - AKTYANBHaA 3a5a4a Ha Omurafinze
TOIH

Pex YALTUBAINIA HADYIBHHNX 3eMeNb

Oxpana noys or XUMITRCKIX 3arpASHMOIX BOHeCTB IpeInoiaraset
TAKYE MPGBEHTHEHUS MEPOIDUATHA, KAK NDABANLHOS XPAaHEHME TOKCHI-
HHX OTXOLOB DABNMMHEX NPOMBHONOIB, CHIMOHNE BHCPOCOB BPEIHHX
BEN@CTB B OKDYXAlUYy® CDedy, COBHAHME MAJIO~ X G830TXOJHHX TEXHO-
xoruft, crporult KOHTDONSL IpM MCHOABIOBAHMY IECTHIMIOB, DE3YMIOe,
SKONODYECKH ONTHMANEHOE NPHMEHEHHNe MIHCDANBHHX ¥ OpIaRUYeCRUX
yuoGpernuft,

Do MHoDHX oTpaHaX GONbUEE IUIOWAIE SeMens paspyuanTed I[QDHQ-
Iodypanime? ImoMmMIeHHOCTEN, DY OTKPHUTOM Clocode HOCHIM MONeBHUX
HCKOTAGMEX. Ha Mecre IIOHODOIHHX 36MeNhs BOBHUKANT OCUMHDHHE HpPO—~
CTPAHCTBA, JIMMEHHHS DACTHTENBLHOIO IOKDPOBA U IIONOPOMIOro IYMYyCO-
BOI'O IOPH3OHTA - "TexHorenHwe NDycTHHM". Bce HApYIEHHHO TeppHTO~
DUE NOAPA3HeNdTCH HA IR IPYNOH: 36MIH ¢ HACHIHHM IDYHTOM (IpO-—
MBEIIERHIS OTXONH, OTBAJNH NOL3EMHEX TODHUX paspacoTok) M TEPPUTO-
DKM, OOBDEXUEHHHE B DE3YNETATE BHEMKY MOYBO-IDYHTA (KADLEDH, OT-
panu) (Bopomuos, Xapuronosa, 1977). BOCCTAHORNGHNS HaDYMEIHHX
TEpPUTOPRS NMPOBOLAT B DaBIMYHHX LQIAK: IIA NATBHeMNErc CeNECKo~
¥03alleTBEHHOrO MONOTB30BAHUT B ‘SeMINeINY , CANOBOLCTRG; TOX Jiec~
HHE HACAMISHHA, NOI BONOSMH, MLIMIHOE ¥ KaNNTanbHOe CTPONTSNIBCTBO.
SfrfeKTHBEHEM CIIOCOGOM DOKYNBTHBAIMK ABIALTCH BOGCTAHOBNGHHS HADY-—
LSHHNX B8MeJb IYTOM NOCANKH JDOBECHHX NODOY WM BHDAUMBAHML ‘
CBIBCKOXOBARCTEOHNNX KYARTYD HA IDENBADUTENBHO BHOCEHHOM ILIOHO-
DOIHOM TPYHTe, NOKDURAWIEM OTBANH. IPEBECHHE IODORH HONSHDART
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B BSBHCHMOCTH OT BOANIHHN RUCTOTHOCTH ¥ MEXQHHUECKODO COCTABA
rpyuTa. Ilepen olnecsHMeM DEROMEHIYETCS BHCEBATH MHOTOXSTHRE
TPABH ~ JAONMH ¥ NOREMK Gexmit, Tax, Ha Ypaje IDY O3QJGHOHME TeD-
DEKOHOB B KAMEHMCTHX poccumell MCHOABBYHT TEPDACHPOBAHNE, NOCEB
37aK0B ¥ COGOBHX ¢ BHeCeHNWeM Topfa, ¢ mocrexyomell mocamxolt mgsa,
WBH, RuSHIBHIHA. Ha ormanax fochopurHHX paspacoToX BHDaNMBalT
COCHY ¥ depesy; Ha oTBanaX Cyporo yrsf - Iyd, 6epesy, cocmy,
denyp avaumo; NpH DEXYILTHBAIMM IpaBriHHX ¥ CIAHISBHX Kaphepom -
depesy u COCHY.

Tlpr 3&IDABHEHMA NOYB TAXKAHME Merannamn >0PerTHBHHMI CIIO~
cofaMy HX BOGCTAHOBAGNNS ABIANTCA: W3IBECTKOBAHME, BHECEHME OpTf-
HydecKuX semecTs (Ha®03, TOp{, KOMIOCTH), XVMIIECKO® OCAXIEHHS.
IBBeCcTROBAHNE CHURAGT NOIBUAHOCTE TAXSNHX MATAJIOB, CHOGOCCTBYRT
SQKPONNERN EX B MANONOIBWXHOM, HejocTynHoll pacreHuwsM Hopme.
UsBoCTKOBAHENe ABAAETCH HanGomee SNHNEKTUBHHM IPHEMOM HA RACJHHX
noyeax. OpraRNvecroe BeMeGTBO BHCTYNAET Kak Xoporm# copleHr ka-
THOHOB, HOBHmAST CyHEeDHOCTE: MOYB ¥ CNOCOCCTBYET CHIMGHHD TOKCHY-
Horo meflcTBMA TANWOIHX METANIOB. [IDN XAMITIGCKOM OCANIGHMM NPOHC—
XOIET OCpA3OBAHKE TDYNHODACTEOPEMHX coxelt, Hampmmep, oprofocdop-
HOMt KMCIOTH, YIONBHOR KMCAOTH ¢ KaTUOHAMA TANENHX MeTamIoB. Ta-
xoll npmem naudonee ofNEKTHDEH NDPHM CHARHOM TEXHODGHHOM 3aTDA3HE-
HOM NOYB, TAX KAK IUIE OCDASOBAHMA TDYIHODACTBODMNOIO OCEUXAa He-
o0XoMMA ONpeleNeHHAs TOCTATOYHO BHCOKAS KOHIBHTDAIMA MOHA Me-—
ranna (Anexceesn, 1987).

SfiperTyBHEM crocodoM GOPBOH © DANAOAKTHBHHY BATDASHSHUEM
HABIASTCS BAKDOILICHNE DAIROHYIIIANOD ODIAHNISCKIM BEMGCTBOM ¢ 06—
DPA30BAHKEM HEDACTBODMMHX KOMIUIGKCOR (XenaToR). B GomsmuHCTES
[IOYB NOBHMEHME BedwauHu pH, Koaumtectna OOMEHHOLO KaJUA M KATb-
WA OHOCOGCTBYOT CODCLME DaNMOHYKIMNoB (HAmpuMep, CTPOHIM).
TUIMHACTHS MUHEPAIH XOpOmo (MECHPYDT TAKWME DAITNOHYRJIMIH, Rax
crponumit, mesyit (Bopounos, Xapuronoea, I977).

flounu, sarpsasrennxe gefren, HedrempomyKTAMYE, RAHIEDOIGHHH-
MY_YIVIEBOHODONAMI, XADAKTEDHIYITCH NOBHIOHHEM COTEDRANHMEM anoT-
QuRCHDYONMX , NOHMTD UMDY X cyablaTpeIyIpYIMX MUKpOOpIa-
HUSMOB, MNODTOMY OJNEH M3 IPUEMOB BOCCTANODJGHES TAKMX IIOYB OCHO-
BAH HA YCKODENWY DaBNOXEHId a30Ta IyTeM BHOCEHUT OpraimIecKHX
asoTcomepRamuy. yrodpeundt n cremmuyeckHX MUrpoopTanuaMos. OnTH-
MI3aIMA TOUYBEHHHX DEXUMOB, COINAHNE ONTMMANLHEX coorHomonmdt C:N
GNAarONPEATCTBYOT MUHODAJMBAIMY HeBTAHHX OTXONOB X COKDAmasT BDe-~
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MA QUKCTKHE TIOYB OT BArDARHMONMX BEMeCTB, lIph OYeHd HHTEHCUBHOM,
DUYGOKOM 3aTDA3HBHMY 10T8 HelTeh ¥ Hefrenpomyxramd (ocodeyHO B
DEHEX pafionex) pexoMeHuyeTcs YRANSHMe RefreHACHIEHHHX IODH3OHTOB
H MX 3a8XODOHSHHNe, C NOGNSIYOIMM COBTAHHEM HACHIHEX HCKYCOTBOHHHX
TUIOXODOIHHX I'OPUSOHTOB . '

A owmeHMA HOYB OT OCTATOUHHX KOMMIGCTB NOCTHIMIOB HOIONb-—
sypr esuft KOMILIEKC Mep: BHeCeHUSs AKTHBUDOBAHHOI'O YIUIA, CHARAN-
Hero aKTUBHOCTH HUTpanuHp wim (UryoMeTyDOHA; BHECEHNS CUOLMANBHHX
GeMmeoBHX JUG0 CHHTATHGOCKHX OPTANMIOCKNX IPEenapaToB, HOIVIOMAN-
WX BN CHOCOCCTBYDIMX GHCTDOMY DASNOKEHHD NeCTHIMIOB; BHECOHMe
cuemuYecKEX BHIOB MUKDOOPPAHA3BMOB B IOYBH, THe IPAMGHANECH
IedeHamuy, gEkamda ¥ aMudeH. LiS OYMWEHNS MOYB OT aTpasuHa Ho-
IONB3YOT NOCSBH KYKYDPYSH, COPI'O, CAXaDHOTO TPOCTHUHA HA foHe BH-
COKHX FO3 OpraHMYOCKMX I MUNEDANBHHX yhodpenn#., B nacroAmse Bpe—
M PaspacOTAHH MATGMATHIGCKHE MOGNE, HO3EONANIMe HDOTHOBHPOBATE
MPONSCCH HAKONNGHUA ¥ DAsNOKEHMA NeCTHIMIOB B amosxocncwemx
(Payme, Kupers, I986). ‘

Bee padoTH MO oXpaHe M DAIMOHANEHOMY HCNOXL3OBAHMIO HOYB I
S8MOJIBHEX DOCYDCOR OCHOBAHH H& XOPOllo HpopadoTaHHOH cXeme mep-
CNOKTABHOTO HCHNONERBOBAHNA 3eMENBHHX JOHIZOB crpaHd, ¢ YIeTOM che-—
LMAFBHEX BIICE NPUPOTHOIO X XOBAHCTBEHHOTO IVIAMMDOBAHNA, B TOM
TIOKS NMOTBuLAHO~['8OIPAPIIECKOT0, IeOJOTAHMIECKO0, 3eMIANaNpYac-
KOro. Yomorp30BaHMe 3IGMEABHHX POCYDCOB CYLN B NEDCHEKTHBS Jymer
BCO COXNes WHTOHCWBHHM, BCe B CoXblielt mepe Syxer ONMpaThHCH HA
KODEHHYD MEAMODAIMO NOYB, HA DASBUTHE ODOMAGMONO 3eMisNesud X
BOBNIGYSHNE B X03ARCTBEHHOS MCIONBIOBAHUE GONOT K BACONOTEHHHX
IoYR, HA CHOTPO BoOSpacTaWiee IPUMEHEHME yIodpeuull, XMMUTeCKHX M
GHONOTHIGCKAX CPOLCTE 3amuTH pacreHult,

Tnapa 6. METONH AFANNGA IPVPONHHX OBEEKTCB ITPH IMATHOC-
TIKE XMHIICKOI'O SATPASHEHAA

MeTo) KOHTDOJS COCTOSHNA . OPIaHNIoCKOr0 BeMecTBa TOURH

NprEpoHOe OPrasyvYscKoe BemecTBO (0B) NOYBH MIDAeT MCRIUWM-
TANBHO BANHYD DOJNE B NOUBEHHOM IVIONODOIMY, 2 TALXE B JNE3IEKTUBA-
WM ¥ MATPATRONHOR TONBIMIHOCTN BATDASHAIONIX BEMECTB  (cXeMa 3).
Kpome Toro, B HOYBY NOCTYIAWT DASHOOCDaBHHE TexHorenHue 0B; omw
U TPORYKTH NX TPAHCTOPMAINIM A PAINORSII MOLYT HARAILIUBATHOH
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TYMYC
(cnermfwgeckue B Hocnermmfwweckue OB DOYBH)
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B T0YBAX W NMOCTYNATH B NMOBEDXHOCTHHE K IDYHTOBHE BOIH. XEMAYSC-
KOe 3aIDA3HeHNE NOYB BIMAET HA COJEDHAHWe ¥ COCTAB IyMyca, HA
cBofteTBA IYMyCOBHX BENSCTE, UTO IPH KeCNArOmpUATHHX YCJIOBMAX
MORST NDUROINTE KCHHAAHMN YDOBHH IIONODONAR TOWRH, K HADYMOHEAM
DROJOPMYECKOTO DABHOBECHA B CHOTEOLBHOB3AX K JOPMMDOBAHMD TeX-
HOT@HHMX "mycTHEHB". OT0 OCYCHIOBIMBAST HEOCXOMMMOCTH KOHTPOSH X
HPOTHOBUPOBAHAR IYMyCHOTO COCTOARNA NOYR TEXHOT'OHHHX K COJNBOKO-
X03ARCTBeHANX JanmadTos, A 3TOTO OUDEIeaAnT COnepmaHne H 38~
NAcH TyMyca B nouse, ero mpofuneHoe pachperensHMe, OGOTANBHHOCTE
830TOM, CTONEHL IyMIJHKAIMHE, THI TyMyca, ero rpynnosoit m {pax-
mmonnufl cooran. JuHaMUKA STHX NoxasarTenel BO BDEMEHH XAaDAKTEDH-
3y6eT FHTEHCHBHOCTH ¥ HANDABNEHHOCTH NPOLECCOB H3MEHSHMA I'yMyCHO-—
TO COCTORHEA NOUB. [IDH HOOCXOMEMOCTH OIPSISITOT COTSDKEHAE OpIa~
HIYOCKKX TOKCUKAHTOB NPUPONHOIO X TEXHOTSHHOTO IPOMCXORISHMA
HAK B IOYBAX, TAK ¥ B NOBEPXHOCTHHX M TDYHTOBHX BOJEX, conepm~
H¥E I GOCTAB SIEMOHTOOPIaHIISCHKAX KOMILIEKCOB.

Haudoses oOuas YADAKTEDUOTHEA MOXGT GHIH LOFYTIeRA HA OCHO-
BE CHCTeMH moxasartexsh ryMycHoro cocrostuwma mous (Opios, IpumuHa,
J1978) . COBORYITHOCTE KX XaPaKTepu3yeT I'YMyCHOE COCTOSHNE MOUBH
(radn.I5). Orr moxasaTe M HNOSBOJNANT HOHATH HANDABASHHOGTDH U TEM—
oH IyvmuKandy, ONSHHTE OGECHeYOHHOCTE I0UB IyMyCOM M A30TOM, &
TAKKe KAYELLBO I'yMyca, T.68, NATH TEM CAMHM OIEHKY NOYBEHHOI'O
wiopoporma, Ui Beex moxasareselt yxasawu IpAAUAM BEJUINH, TO3-
BONAWIINS OUGHUTE CTENOHDL BHDAKSHHOCTH KANKIOTO M3 IPHSHAKOB.

TipHBeNeHENE B Talk.I5 NpeZenN BeauduH YIOCHH HDY COIOCTaB~
JIOHUY THPOKOTO DANA BOHANLHHX [OYB. WIX IIOYBH UeNuHHOR M CRUIBHO
nerpaymponanHoft B pesyapTaTe 3AIrpAsHeHmI. LIS NOYs GIUSKEX IO
cBoficTBaM Hyxua doMes EDOCHAH IDANALHS.

. Tlpm XapaxkTepuCTHKe THIIOB IyMyca MCHONB3YDT IyMarHo-fyreBar--
HO® OTHOWeHUB. I'pannuel paszxexa THIIOB I'yMyca B ofScyzmaemoll cxeme
JCIOBHO IPHEATO OTHOWeHHe Cr. Cr.=L. OrHOmMEHUE > I xapaxc'repn—
3yeT rymaTHEHN THu, nonpaa,uemewm HA codc'mem{o rymaTHul (C
Cg” 2) M gynsarro-~ryvarHult (I £ Cp, £ 2); mna ryuamo-—
fynrsBaTHOTO THDA 9TO OTHOWEHM® OT O, 5 IO %mo ona QyneBaTHOTO -

0,5.

B messxX IpOrHosa BOBMOKHOTO U3MEHGHMA IyMyCHOIQ COCTOSHMA
SarpAsHeHHIC TMOYB MOXHO BoCHOAB3OBaTBCA KuHeTmueckoft Teopmedt
rymaduramm (Opros, I977), comwacHo xoropolt nOHATHe "ryduHA I'y-
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Tadarmna I5

llorasareny IyMyCHOI'O COCTOSHUA NOUB

YpoBeHE, XapaxTep Hpejmm
Tpu3nax npusHaka BONTHIMHE
I 2 3
MomHOCTS MONCTIIRA, | OUEHL MONHAR »I0
oM (mEst JecHHX MOTHAA - 510
mouB) ‘ cperHelt MOUHOCTH 2-5
MasOMowHAR 2
OTHOMEHAe BaNECOB . BxTOoMOpTHOE pacmpemerenue) > I
OPTEHIISCKOrO B~ MesoMopirOe pacupemexerme| ~ 1
H6CTBA B MONCTAT~ sumomopdHoe pacmpemensenue| (I
Re I B MIHEDaTmBHOM
npodmne
Conepxaume I'yMyca B | OUHB BHCOKO® > 10
MEHESpaNtHOM npofm— | BHCOROE 6-10
e mowsH, % cperHes 4-6
HABKOO 2-4
OvEeHDb HMIROS {2
3amacu Trymyca 09eHL BHCOROE 200 ( 600)

(v/ra) B cxoe BHCOK08 T50-200 (200-400)
0-20 cM cpenmHes, T00~150 (400--600)
(0-100 cm) HUBRIE 50~I00 (I00-~200)
OYEH)h HIAKES ¢80 (< 100)
Ipofmastoe pacupe-~ {Pea3ko yousamuee -
' meReHHS IyMyca B MOCTOSHHO yOHBARMES -
Mewpoaoﬁ MIHEDAJE~ | pPABHOMEDHOE -
golt Tonme HapacTanmnee L
‘ OEMOTIAJIBHO® -
OdoramenHOCTE IY— OYEHEL BHCOKAH <5
Myca a30ToM, BHCORAA 5-8
CpeJRHAR 8-I1
HE3KAS IT-14

> 14

OYeHh HIIKAA



Tipononxenue 'rad.ir.IS

I 2 3
CreneHy IyMEQUKAITY OYEHE BHCOXKAHA > 40
OPTAaHIIECKOTO Be- BHCOKASA \ 40-30
mecTsa , CperEad 30-20
C cragad 20-10
IE_ » ,
“'““c 100% . 096HE crAdas { I0
ooln
Tyn ryMyca, TYMaTHRH 2
cmchm JiyrpBaTHO-TyMATHIH 2-1
TYMETHO~{yTEBa THER 10,5
dyrepaTHH {0,5
Conepranue "crodon—~ OYEeHE BHCOKOS® 580
HEX" T'YMUHOBEX BHCOKO® - 60-80
Rucnor, % K cyme cpejnEes 40-60
K . HU3KO8 . 20-40
: 0YeHs HABK0O {20
Conepranne IYMIHO- 09eHL BHOOKOS® > 80
BHX RUCHQT, CBA3AH- BHCOKO8 60-80
mx ¢ Ca , B x cpelHes 40-60
cymte TK RE3KO® 20-40
‘ OYEHEL HU3KO08 < 20
OnTIIsCKAS [UIOTHOCTS | OUSHB BHCOKAS > 0,I5
TYMIHOBHX KHCIOT, CDeNHAA 0,06-0,08
EDéOOI7 ™ HHESKaA 0,04-0,06
cM OY6HD HUBKAH { 0,04

wdmrangy H® 'oTpaxae? KMHOTHRY HpONesca COIMACHO COOTHOVIGHED:
H=f(a&71 ‘1), rme. @ - xoum¥eoTRO IyMEIMIMIDYEMEX DACTUTONE-
HHX OCTATROB, I ~ MHTEHCMBHOCTE mpolecca rymudmxaimuy u L - ero
IDOJONFUTENEHOCTS Bemrmua CI,K:C B HEDBOM n_pnoammsm XapaK-
repyuayer myouny rymuduamm H, torma H = Cp. @,K Nf( Q1] {:).
TlpHBeNeHHO8 COOTHOWEHKS MO3BONHET r:rydme TOHATE paammm
IYMYCHHX cocToAHMi modux cpapHupaeMux mous, Oduntdt mpwHTMm TaKO-
T'O CpaBHEHHA 3aKmoYAeTCA B crefywmeM: Bce JEKTODH ¥ YCJIOBHA,
CHOCOUCTEYNIME YOUTOIMIO CHOJOTHYIECKO! AKTHBHOCTH ¥ YBOJXINBAN-
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mye mepuox akTHBHO! NeATeNRHOCTH NOWBeHHO! OHOTH, CNOCOUCTEYNT
GOPMADOBANID GOJee I'YMATHOIO IyMyca. Boe YONOBRE, OIDaHIIBAX-
mIe ¥ oCHadiame NeSTelsHOCTE MAKPOTTOpH, B TOM TYHGIAS NOCTYI~
JieHAe 3aIPAILTOMLC BeNecTs, no:rmm BH3YBATH CHUREHNG IULyCHHH
ryvuduranmm,

[Ipn XapaKTepucTuRe IyMYCHHX TODUBOHTOR ABTOMODIMHX TOYB
ROHTZHEHTANsHOR (aipm yMepeHHOrO XiuMarTa (KaX IHONWHHNX, TAR X
IAXOTHHX) YNOOHO HCHONE30BATH NOHATES NEPHOJs OmonorwwecKoft ax-
muBHocT (IMEA). Dro nmepHoxm, B TeYsH}e KOTOPOTO COBIADTCHS GIaro-
UPRATHHS YCnoBHA nns HOpMansHo# pererarpm pactenndt, anrysroit
MURpoGRONOTIIeCKON IeATeNEHOCT] . [IPONOIMITENsHOCTS [RA HAXOKKT-
¢ KaK BpemMA, B TEUeHME ROTODOIO TEMIeDATYDA BOSHyXa ycToitmmso
upeswaeT IO°, a 3anac HPOIYKTEBHOR BIAIM COCTABIAST He MEHOe

—2%

 Iast Gonee meTamsHolt XaparTepHCTMHM OPLAHEYGCKOIO BEMECTBa
no'tm T BHABJIGHUA Or'o USMEHOHmN HA DAHNEX CTAINAX samﬂsnenm
IDEXONATCH HMCIOXL30BATE Coxbmolt HAGOD METONOB.

CymecTpemoe 3mausHEe KAX I TMOHEMAHAA TpOUECCa IyMIMMKS-
¥, TAK M A0 DemeHys IDARIATHHX NDUPONOOXDAHHHX JROJOIMYeC—
REX 3AIAY MMENT MOTONH, HCHONL3YNIME DAIMOAKTMBHYD MOTKY, Ing
O0IMX OIEHOX INPHTOXEH METOI TOTANBHOTO MeUeHHS (MTOMACCH DaIo-
yragponmom. OH npemycmaTpmeEaerT Bupanmsanue pacremuit » armocthe-

002, npx 9ToM ~-C BRAOYASTCH B IPOUSCCH MeTadosu3mMa ¥ To-
TANBHO METHAT YIVIepOL IMTOMRCCH, KOTODYR 3aTEM MCHOXELIYOT B MO-
TONBHHX OmHTaX. Meroxr TOTANEHONO MEYEHUA NOIBOALET BHABHTEL Te—
HOTHYOCKNE CBISY MeXNy DasAMIHHME IpyIIaMy I'yMyca, MATDAIOH-—
HHE X2paKTepHCTHKE I'yMyCOBHX BemecTB XOB B mouBeHHOM mpodmis,

B mpyToM BapmaETe METONA B NOYBY BHOCAT MOUCHHE 1-ﬁc mHI-
BRIyaNBHHE HECIOLR(ueCKNe OPIraHNIBCKYe COGNVHEHHS B TOM WHCNE
X3B, a 3aTeM nSyuaeTcH DACNDONGNEHNE MeTHY B OHGTEME HNODOIH~EBO—
IH~110YBa~-DACTEHNS,

Onppm w3 HapdoNes BANHHX M HAaWMeHee M3YUOHHMX BONDOCOB fAB-
NASTCA MCCIONOBaHNEe DOJE TYMyCOBHX BeljecTB B Tpaxcfopmarno,
MATDANMOHHOY NONBHRHOCTH I OHONOTMYSCRON NOCTYIHOCTE XIMHRECHEX
aneMenToB, enHas yufopMaImA NO DTEM BONDOCAM HONYUSHA B MONENH-
HUX ONHTAX ¢ NDUMOHGHMEM HECDTAHHTECKRX COelvwHemul, MeweHHX
pammorsoronamr (P, Fe ,Zn,J, Hg }; HayueHAS HEHAMIKE DacHpeie-
JOHUA MOTKNM Mexy JparumuaMa ¥ Ipynmamy IyMyCOBHX Bemects, Ho-
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CTYIUIOHAS DATHOHYKIEAOB B DACTEHHS, MUTDAIHE WX B JaHmmafrax
naer pasEeiumyn #EopMalmEp o cynnde mmormx X3B,

Jrmv MeToIOM CHIO HOKR3aHC, 970 MHOIKE XUMHYOCKHME SJEMEHTH
CIOCOGHH OCDABOBHBATE NPOYHHE KOMINOKCH € HUSKOMOJSKYJIADHHMU
fpakmsaMs TyMyoa, OPUYeM TaKKe diAeMeRTH, xax P,Fe H% JAn ,J
TOCTYNANT B DACTOHMS UePe3 KODHM He Tonbkc B mouHoft fopme, mo X
B COCTABE MONEKYX OPraHo-MUHEDaNbHHX coeruHerult, YCTaHOBIEHO
TAKKS, YTO MECPAIMOHHAS, CIOCOCHOCTE SJI6MEHTOB B COCTABO TAKEX
KOMITEKCOB BO MHOIO pas BHme, YeM B HoHHON fopme.

BuAcHeRde DPONM MEIABULYANBHHX IYMYCOBHX coexuHeHwd B mepe-
YHCASHHHX BHUe@ NpPOILEccaX OCHOBAHO HA METONEX @arcmxonnponakm
¥ HOJHIECTBEHHOIO ONDONENSHNA

PaccmoTpuM BOSMOXNHOOTE B 0CNACTH NDAMSHEHHS MGTOJ.IOB Kon'rpo-
If COCTORHUA OPTAHEYECKONO BOMECTBA IDH ouemce XUMIIECKOTO 38~
TPASHEHUA . ~ ~ :

HegrpnfyrupoBanme ~ ONUH H3 pacnpoc'rpaﬁemux Me'ro,nos pasg=-
neneHEs cMecelf, COCTOMNMX 3 KOMIOHEHTOB G DASHOR ILIOTHOCTEN,
maccoll m pasmepamMm HacTHI; OHO BdfeKTHEHes GWILTPOBAHMA ¥ OT-
CTAMBANHAA « MOTONOB MOHOS WHCTHX H 3HATNTENEHO GONE8 IJIMTOXE-
HiX, HeETpnfiyrupoBanre DOSBOJNAST DASNIEAAThH BeNeCTBa, 3a0UBAIIRO
mopy $UTBTDA BTM HODTANEECH OT CONDEROCHOBGHMA C HEM,

‘Qrexijofopes ~ Meron paspeneHus cmecelt, ocHoBaRHEM Ha
pasHo¥t MOJBUFHOCTH KOMIOHGHTOB B 3JEKTDPAYeCKOM noixe. OH Xapar-
Tepuayerca BHcokol paspemawmsft ¢rOCOCHOCTED M IDUMEHASTCA KAK
B SHANMTAYECKEX, TAR M B ODEIADATHBHHX HEJAX.

. Bucaaupaime - oGMENOCTYMHHI MeTOX AN NDeNapaTHBHOTO (par-
muornponarud IK ¢ uessh noryyenus npemaparos fipaxmuit 'K B cpan-—
HATONEHO GONBUNY KONHMTIECTBAY, KOTODHO JACTO HEOOXOIWMH TDM MBY-
YeHMY AHTDONOTEHHOrO BAMAHMA Ha cBoltoTBa rymyca., XoX fpaxImoRE-
poBaHuA crerynumit: X pacTBODY r'ymata Hartpud ¢ pH 6 Xodamrawnm
HOHIEHTPUpoBanHud pacreop NaCl mo 0,4 M/xn. Odpasymiuymcs B3Bech
oTHenaoT UsHTDPubyrupoBanueM (I-7 (paxius) ® ¥ DacTBOPY CHOBA
nocasxaor N aCl, momons xomuenTpamm mo 0,55 M/n u moxywag Ho-
BYD. IOPIMD ocapka (2-A fpakima), BTy oNepalED NOBTODADT, IOCIe—
IopaTentho yBenuwiBas xommentpamm NaCl u momopa ee ;o .0,7;
0,85; 1,0; 2,0 W, Hocnemsoo (paxmmoe ocaxianT, NOZKHCIAL DPACT-~
-B0p mo pH I-2. Ileppue mBe (paKmmy CONCPRAT CHAMKATH M ODIAHO-
MENEDENBHEE - cOomuHennd. [focnemyiomue (PAKIME CPABHUTENEHO IOMO-
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TEeHHEH. JTUM METONOM MONHO IONBEPraTh (PaXIMONVDORAHWD DASMIYHHE
O0BeMH DACTROPOB M MOJAYWATH NOCTATOWIO SONLNMMS IO MACCe npena-
pard. [prBeneknys miTepBand XoHMeHTpammy NaCl mpaXomITes BaDb-
HPOBATH B 3ABHCUMOCTH OT THIA [OYB.

Bropas rpyma MeTONOB OXBATHBAET MOTONH MIYTOHHS CONEDHA-—
HUSA, COCTEBA CBOMCTB ¥ CTPOSHHES ODPPaHWISCKOTO BemecTna HOvB,.

CHexTpOCKoNMYSCRAe METONH NONYWNY GHCTDOe DA3BHTHE NOCKS
OpUIMHANEHEX Hocrenonauzit M.J.Konouomo#t » H.II.BexprunxoBolt, BHA-
BUBIMX YOTKYD CBAYL MEXIYy onTideckumy cpoitcrsamy I'K ® yoronma—
MI EX 00DR30BanpA, 4T0 TOBBOAWIO DA3padorarsh sHPeKTHBHHE IORA-~
3aTeNN IDH DelleHHE CPABHATENBHO-TOIPaiNTeckIX R 3KOTOrMIEOKIX
sanad. [prpoma mormomeHnsa cBoTa I'K ¥ ONEHKE IOIYYAGMEX DE3YIBTaA-
T0B JIaEH B padors J.C.OpaoBa (I974), CnexTDH NOIVOMEHHS I'yMYCO-
BHX Bemects B yabrpaduwoneronolt ® BumuMoR wacTax CUerTpA nNpEMe-
gror: I) mra cpaBHUTeAbHOR XADARTEDHCTHRA IYMYCOBHX BONECTB pPas-
JITYHODO IDOMCXORLEHMT; &) AR MeTON H3yweRus ocodenyocrall
ceoftere 1 cerpoenna TK m OK npu pasiyuiEX aHTDONOIGHHHX HATDYS—
®axy 3) mAg GHCTPOTO KOAMISCTBEHHOTO onpelesemun comepxanma I'K
¥ G B nounax; 4) IS KONWIECTBEHHOI'G ONPEAENEHMS HSKOTODHX
KOMIIOHEHTOB, OCHADYFMBAGMHX B WONOUHHX ¥ CIMPTOCEHIONHHHX IKC-
rpaxrTaX (INTMEHT PC}, xxopofuwnr, Hexoropue X3B): 5) B srcmepn-
MEHTEIBHEX DadoTax - IS KOHTPOXS 3a pacrnopmmocTsn IK n 4K,
YCNOBMAMYE KX OCAWIOHUA, OCPASOBAHWAM COSUWHEHHI ¢ KaTHOHAMA Me-
TannoB B ToM wmene TM ¥ T.0.

Undpaxpacude CHEXTDH I'YMYCOBHX BeMBCTB CYMSCTBORHO OTIH-
ggpTCE OT CHEKTPOB B prnamoll B yasTpadnoreTosolt odnacTAX. VK~
crnexTp TK u 0K xapaxTepssyprces COnmmuM HadopoM HOJOC NOIMOmne-—
Enf, OCYCROBNEHHHX UPUCYTCTBEEM B MOJEKYJAX K3YUYAEMHX BOTecTB
PANA SGTOMHHX IDYIIEPOBOK, Xopouwo mueHTRfmmpyores HONOCH 06y~
cnoprennywe rpymama CH, CH,, CHy, OH, COOH, C=C, NHp, C=N.
JK~CIORTDPOCKONZA NPUMEHASTCH X INA ROJAYeCTBOHEOR XapawTepmoTH-
KM BOMOCTEA, MCIOJAL3YH TAKHe NOKASATSNN KAX IDONYCRAHNE, IOIIO~
MeHue, OUTHIECKAA ILIOTHOCTE.

JP-CHEKTPOMETDYA NPRAMEHAGTCH IR UOCTENOBARHNA MOTAIICO~ -
ZEPRAINEX KOMIIOKCHHX coefpHenuft, CROCOMHHX DANUKANCB, KOTODHE
Swmt wafineny B I'K # NO3BOJWIM NOXYTHTSH HOBHE IAHHRS O CTPYRTY~
D8 I'YMyCOBHX BSNOCTH.

AVMP-OneRTPOMETDHS KCHOJIBIYETCA IIA YCCNONOBENAR CTPYRTYDH
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MOJNIGKYJN, XGDAKTEDA CONDANSHUA OTHONBHHX (pArMeHTOB, HCCANOBA-
mus OH-IpyImH HA nopepxHocTu Tmeploft fasu (B YacTHOCTH, ¥ Npe-
naparos TK), pacnpemernen#e yIvepoia 1o BayHelmum rpyrmam (arxa-
HH, YIJIGBOXH, MOTOKCIN, KAapGOKCHI). .

Macc~CHeRTPOMeT I He3aMeHWMA NDU SHATM3S CHOKHHX BelecTB
¥ KONUMYECTBEHHHX OUpeleNeHul! CRENOBHX KONMUSCTR SArpA3BHAONNX
BEMECTB (10'6-10" T), HampHvep DA3NHUHHX YIVIEBONODOLOB, BHIN-
yag JAY, mpu MUeHTHIMKAIME CTPYKTYDHHX COCTABIANIMX, ococermo
B COURTARMM ¢ IasowrmrocTHoR xpomarorpaduelt. ‘

Tax KAK DYMYCOBHO KUCIOTH IPBICTABIANT codoit BHOOKOMOJX@-
KYAAPHHE COGIMHEHHA, TO HENOCDEJCTBEHHOE KCCNeNOBaHHE KX 6 o~
MOMED OGHWHOPO MACC~CHeKTDOMETDIYSCKOTO METONA HEBOBMOXHO M
HOHONBBY eTCH MRTOH NMUPONMTHUSCKO! MAGC—-CHEKTDPOMOTDHM . [DHMeHe~
HHS BTOTO METOIA MOZBOJMNO KAYSCTBGHHO OlGHATSH BIMIHNME TARAX
$aXTODOR KAk OXYALTYDHBAHUE I HANWYWe B [OYBE KapSoHATOR Ha MU~
HaMUKY NeIuipaTalliy, NOXapDCORCUINPOBAHRA K nu,uéx_aum DasTHIHEY
KUCIODOTCONED KAl CTPYKTYDHHX JpaTMeHTOR TIDY JTHPONKIE JHIHO-
$yNEBOHOBHX KUCHOT , BHIENGHHNX U3 ONABKAX B IEHETAIGCKOM OTHO~
WeHME W HONBEDIHYTHX XUMIYSCKOMY 3arDA3HeHMI) NOYB.

Yponarorpafuieckue METONK HOIBOAANT HOIOCP GICTRERHO MR
nocne mpemsapuresnsuolt xumuuecxoh NecTpyKimm X TpaHeHOPMAIMM
ONPEIeNuTh XaYecTBeHHNW! cOCTAB i KONMYECTBEHHOS COLSDRAHUE
MHOTMX cuermirieckuX » HecnelM{WIeCcKUX COCTABNMIONKX NOYBOHHOIO
rymyca, HNsHTHAMIMpPOBATE Opranuseckire X3B.

Tlpy ananuse TyMyCOBHX BONECTB HaAUCONEe IHAUATENBHHE DO3YNb~
TATH NONYYeHH G IOMOMSD Pesesofl xpovarorpadmy. MeTON Terh-Xpoma-
rorpadi OKkasaNcH BechMA MHODMATEBHMM DX M3YYSHMN COCTABE Iy-—
MYCOBHX KHGNOT, KX HBMEHGHNA NON BIUTHNEM DASHHX N9 yxodpenutt,
BaPLMPORAHAN ORUCIUTANBHO-BOCCTAHOBATENLHOTO DOXMMA , DABIATHHX
SHTPONOIeHHHX, HArPY 30k . [loxasano, uro M3MeHeHue yoronult Ty VA~
JUKAIME OTPAEASTCA HA KONTIBCTREHHOM COOTHOWeHME $parmml u Xa-
DaKTEpe MONSKYIAPHO-MACCOBOIO pacHpenenetus, Qcodull mATEpes
IpeNcTamIAeT UCUONHIOBAHRE BTOO METONE JUIA MISHTHDURALME K pas-
TeleHNA COBIMHEHER IyMyCOBUX BENEOTR C KATHOHAMKM METALNOB. JroT
onoCcod NOSBONAST B NOUBEHHOM BKCTDAKTE OTHNYATE CBOGONHNE MOHM
MeTaNnoB ¥ UX THIDOKCOMOMIUIOKCH OT KOMILIOKCHHX coemennﬂ Ms- ‘
TANNOB ¢ I'YMYCOBHMM BOMECTBAME,

Me'ron razopolt ¥ regsoxwmrocTHoll XpomaTorpadma od.uanae'r BH~
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COKO! YyBCTBHTONEHOCTED M DA3IGTUTENLHON CHOCOCHOCTER M TOZRO-
JAET KOJMYSCTBOHHO QHAMM3MDOBATL MHOTOKOMICHGHTHHE cMecH, Pac-—
IMTPOBRA DEBYIETATOB XPOMATOTPATMYECKOIO SRATA3A NOCTATOUHO NPOG-
Ta, a coBpemsuuui rasomuft xpomarorpad mpemcramnser codoft arToMAa-
THYeckyl nproop, TpeSyoumlt OT OCCTYRMBAIMErO NEPCOHANA OCYMesT-
BIEHMA JAYUE Hedonmmoro umexa omeparmit,

MeTonoM razomumxocTHOl XpoMarTorpadimy WReHTHOMIZDOEAHO N0

22 MOHO- 7 IMKADJOHOBHX I SPOMATHUYSCKUX IONHKANGOHOBHX KACTOT

B nmpomyxTax oxweneruwA IK n K. Mermimpomamwe TK u 3K mosvomwro

nonofiry TamXe K anannsy DEHOMBEWX CTDYKTYD: odmmlt BXOn momu—

. KapOOHOBHX KECIOT Ipm 3ToM pocruraer 20%. Omeparweayn mdopma—
MO MOXHO NONYTUTH NDY aHanu3e Nous MeronoMm I¥X Ha conepxanme
¥3B, manpmMep NECTHIMIOB, JEHOJIOB, YIIEBONODOIOR HedTH,

Pamton30TONHHEE METONH IPENCTaBIANT BOBMOKHOCTEH MCCISHO-
BATE IHHAMUKY N XUMASM MHOIJX NDOUECCOB MEIDAIMM ¥ TpaHciiopma—
me X3B B nousax,

‘ TeDMIIECKNE METONH WCNONB3YDT JUIA MBYUEHHS CTDYKTYDHHX
ocodennocreil I'B X ¥3MEHORME HON RIWSTHAGM AHTPOHOTSHHHX $arTo—
POB, NpOIYKTOB BaauMogeiictmas TB m X3B, Npmmenenue TepMUIecKo-
10 aHasmsa TO3RONAST OUSHMTH TePMUTeCKYR CTadwinHocTs IK, om-
PemennTh OTHOMANME CTACHNRHHX K MATOCTAJdWIRHHX (parMeHToB. Tep-
virggcruit aHaNE? TARXE IOSRONART OUGHUTH DHEDINE AKRTHBATEN GT-
NeNbHEX peakmu?t mpY TepMIYecKol INecTPYIIEM ODTAHWUSCROTO BE-—
mecTBa TOUBH, .

, STeRTPOHHO-MUKDOCKOIIUBCKOE MCCAenoBanye TK I HPOXYKTOB EX
BBAEMOLEHCTENA ¢ TAKENHME METANNAMA NPUMERADT ¢ LOIBD HAGINIe-
Hpd QopMH ¥ pa3MepoB Moaskyn I, ofHMaxo IPE TOATOTOBES Ipena-
paTOB K AHANM3Y B PE3YNBTATE BHCYNHMBAHMA Hpod 06pasywTCH, Kak
NPaBUIo, HAIMOMGKYJAADHHE CTPYKTYDH - ACCOIMATH yILIoWeHHOR OK~
pyraolt fopME, WTO CYNECTBSHHO OTDAHHHUBAST BOBMOFHOCTH METONA.

XIraecKye MeTOIH. MeTOZAME KHCIOTHOTO X MENOYHOTO IMIpO-
Jusa yIAJIoCh OTMEndTh, & 3areM MIeHTH(MIMpPOBATH C MOMONBR XPo~
vaTorpafmd TMOYTH BGE KOMIOHEHTH, BXOUANME B cocras mepmiepmuec—
roft yaorzy I'K. 370, IIABHHM 0CDABOM, AMIMOKHCIOTH i MOHOCAXADU~
IH, M XOTS Xapaxrep MY COWICHEHHS N IDONCXOMNESHHS OCTANTCS He-
KocTaToYHO ACHHME, HO BCE& ®e HAGOD CTPYRTYDHEX (pPArMeHTOB Nepu-
feprueckolt wacty I'K nocTatTowyo fACSH, YTO B COYCTEHNK ¢ OMPSfe~
JeHMeM KHCHOPOLCOMeDFANUX (¥ HKLIMOHAARHNE IDYII O3IBONAET NPOT-
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HOBUDOBATE ¥X B3amMmoneftcreme ¢ X3B. Mcmonmzopanme BeeX Bumene—
DPOYUCTGHHNE MATOMOB IDH MCCTSHOBAHUM ODPAHHYECKMX BEMSCTB NOYB,
HpoIyKToB ¥X Baaumomelicrers ¢ X3B ¥ coderBeHHO opranwveckux XSB
B IOYBAX TpECYyeT TWATesbHON crammapTHIalumu YoXoBMlit sKCmepAMEH-—
Ta ¢ OpPeNpapUTONBHHEM YCTANOBNEKHEeM ONTUMANBHHX NADPAMETPOB pado—
TH NpuGOPS M TEDOBOJa OPUAHUYeCKHEX BENSCTB B CTANEAPTHOS COCTOA-
ure, TONEHO B 3TOM CAYUAS MOXHO IOJYUNTE HANSHHHS U BOCIDOH3—
ROTEMHE DO3YILTATH. CTAHNADTHIAIMH TDACYNT HE TOJBKO MeTONH aHa—
K38 ¥ M3BNTEUSHUA OPDAHAIGCKHX BOMECTB U3 IOYB, HO ¥ CIOCOSH
oTéopa oGpABIOB, 00MEe MBTONOJOIKYECKHE NOIXONH IPU pelicHmM 3a-
faY HMSYYEHMS NOUBSHHOTO I'YMyCA DY SHTDOTODTSHHHX HAIPY3KEX.

MeromH guanusa MDUDOIHHX BOJ

MeTomu aHamu3a, DPA3PACOTAHHHE IJIA UOBEPXHOCTHHX NPECHHX
¥ COTOHMX BOXN NPMMEHMMH HECOMHEHHO ¥ IJIS aHaNU38 IPYIAX BONHHX
00BEKTOB, B TOM WICNS, TPYHTOBHX A JNBAMETDUYSCKMX BOXL, IOUBEH~
HHX DacCTBODOB M BHTARSK. ‘

B rTaén.I6 mpuEeoIMTCH O0COCHEHHAA XADAKTEDHCTHRA npuMecelt
IDPHUPOIHEX BOT, CIOCOCOB OUYMCTKE M DpasfensHud. B padorax, HOCHI-
MAHHHX M3YYEHNO DACTBOPUMOIO OpraHudyeckoro semecrsa (PUB) mpr-
BOIATCA HEeTODHS CXeMy pasmexeums POB mo MomekyaspHUM MaccaM,
no KMCHOTHO-OCHOBHHM cBoRcTBAM, BIOKTDOXAMANMECHUM OCOOOHHOCTSM,
Vomonb3ynTes caelyoiiie MeTORH XOHNGHTDUDOBAHRMS NMDUDONHHX BOJ:

1) BuMOpaxMBaHMe BOJHHX DACTBODOB C BHUENEHMEM JNBNE HG GO-
IepKamero OpraHwdecKyX BeISCTE; .

‘2) BaKyyMHO® BHNISPWBAHME IDH TEMISPATYPAX, HCKINYADUKK Xe-
HaTypamm POB; .

3) avodMIBHAS CYUKA DACTBOPOB}

4) ancopSumornue Metoxs (Bapuman u jup.,I978,1979). -

Jna §paximonupoperns POB uwacro Ounaer SOJeKTHBHEM 00YeTa—
Hite COROIMM HA TETNIOBHHX HOHMTAX E fDAaRIMORMpOBAHZA Ha ceda—
pexcax. HoHOOGMOHHHE LEMIONOSH -~ BOJOKHHCTHE IUIpOfmIbHNe cOp-~
OeHTH, Xopomo Hadyxawume B BOLe. WOHOOOMEHHHE NEIINNO3N Heycrod-
YMBR B pacTeopax menoduell X oxncruTenell ¥ BCAGNCTBMA MX NECTDYR-
¥ B PACTBOD® MOIYT HOABHTLCH HOMMCAXADMIH. IIODTOMY Xpomaro-
rpalupoBanue NPOBOIAT MpY MHOCTOAHANX 3HAYeHwDX DH, '

TI0 CDaBHEHMD ¢ MOROOCMEHHHMM CMOJAMI HMOHOOGMOHHHE eI~
3H XOpOmO NPOHMIEAEMH JAXe INA OYSHE KDYNHHX MOJNGKYJ ¥ ARTEBHO
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Tadrurna I6

Kracenfurama mpymecelt BoIw, MOTOHOB XX ROHTDROJL

n yranenus (mo Hadusawerr, 1981 )

" dazopan Tergporexsue’ ToMorsHnue
XADAKTE - CHCTEMH CUGTOMH
DECTURS,

Tpymma T I i Iy
ORINKO~ Basecn BOIE X BH~ | MOJEKYJIAD~- | BenecTsa
XHMIIECKAA COKOMONIEKY—| HO~DACTBO- | IACCOTHADO-
XBpaKTepuc— NADHHE COB-| DUMHE Be~ |BaHHHE HA
THRY IHEeHIA mecTsa VIOHH
Pasvep, cu | 10°-10% | 10°-10® | 106307 |107-10"8
XaparrepHne | XPYITHAR B3-- | 0praHOMI~ JeTYWIE Be—| KaTHOHH ¥
IpecTanuTe~ | BOCh, TOH- | HEDANRHNE wecTBa # AHYOHH MYHE-
J¥ BaTpH3- A7 B3Bech, | KOMILIGKCH, | T'asH, OpIa-| DANBHHX X
HeEmk MAHKTOH , TYMYCOBHS HIMECKMS OpIaHUIBCKAX

arTepms BEMaCcTEAa , BEmeCTBa., | CoemmHeHmH
BHDYCH BemecTsa,
' IDOTyLHEDY~
eMHE MK
DOOPTAHA3~
MaMA
Maromu yza- YapTpafernTpalma, Trnepdrnerpamms
Jxeang py= RoaTyAAUpA, mo- IeCODOUEA  |TEpesol KO-
Meoeil u3 TazoB X HOB B MaJIo~
BOTH . - maum
Mexanmascxoe T I ™ ggcggg}lm:mme
, mectTs, HC- e
PaBIENeHTd TAPEHTS
TPYIHO~Ne~
TYTIX Be-
MeeTn
Meronu MHKDOCKON, | SJeKTPORHHK ANERTPOUPO~
IDYHIOBOTO JARTDA~ MEKDOCKOD BOTHOCTE
KOHTDOJSA MHEDOCKOI
pasgemerma IAATAD TYIepIRALTDALROHHHE
HA QUABT--
pax: dymag- MEMODRHH,
HHX, MeM-
GPaHHHL
CelNMEHTa~ | PeNeeBCKOs MOTUIOMEHIe CBeTa B
TronuHit paccesHne yrsrpafnoneroBolt B
ananus sEmmMoll odnacTax




HX HomiomanT, IOrNONeHMe IYMYCOBHX LeMECTB ODOTORAET 1O MOXAHHS-
My MOVeRYJspHOK copOium, EMKOCTH NOTWOWEHEA TeM BHNE, oM CiHEQ
OTPOBHES MATDHIH HOHHTA K CTPOSHHAD CODGHDPYeMOr'd BelfecTBa. C poo-
TOM CTEHOHH HACYX8HHMR YBOIHMTHBAGTCH CHOCGOHOOTH MOHNTE HOIMIOWATS .
donee KPYORHO MoNMeKyAd. llpm (uusTpalm¥ DACTBODOB Yepes KATHOHRT
B H-GopMe MomeT mpomCXoXuTh ocaxuenume I'K B Macce KaTHOHMTA 38
0Y0T HONKKMONGHEA MOHAMYE BONODOZA, BHTOCHASMHX KATHOHAME MREHE—
pansHux coxelt.

Ipm pH, xapamepaom I NDEPOIHUEX BOJ, KATHOEMT copdupyer
GONBIMHCTBO aMAHORMCHOT (IVIMIMH, ANGHUH, SPTWHAH, TACTHIVH ¥
Ip.}, & AHEOHMT HOINOWAST EICUPATENEHO TONEKO RNCJHHE GMUHOKECNO—~
TH - TAKES,KaK IVIYTaMuH g aonaparvH, YwoTo EOHOOGMEHHHA mponeca
B 3TEX YCHOBEAX He peANUsyeTcd ¥ B3auMonedcTBHe ¢ MOHMTAMH IPOTE-
®aeT N0 QYHKIMOHANEHHM I'DYINIAM copleHTa 3a cYeT 00pas’oBauus Bo-
Topomumx cpasel. MoXHO HPEIMOTOXATE, YTQ CXONHAA KADTHHA Hadin-
IaeTcH H OpH cOpOIMYM OPIaHUYecKMX BOUeCTB IDYI'MX KJACCOB, HANDK-
Mep, TK n QK, noanfeHoNoB, XapdoHOBHX KUCIOT, GENKOB B ID,

lanrueitmes pasjeuenue BemecTs kexumof m3 orux rpymm Ba @pax-
MK ¢ pasmrunolt BeINIMHOE MONEXYIADHHL MACC MOKHO OCYNECTBATE,
HCTONB3YS rexx—xpomworpa@m

Ha cxeme 4 IDEACTABNSHH BO3MOXRHOCTE &HAIM3A pac'raopmworo
OPTRHAYECKO.0 BEUSCTBA NOYBSHHHX BHTANER X pac-mopoa, NP HPOIHEX
¥ CTOYHEX BOX, BOJ OpOmeHU:.

Onna n3 paxpelmuX 38IAY CHOI'SOXEMVH ¥ DKONOTMY - KCCHSIOBAHHS
NpOHeceoB JOPMIPOBAHEA XAMEUYSCKOIO COCTABE IPUPOIHNX, IDYHTOBHX
E CTOYHHX BOL M BJMAHUA KX HO DA3BUTHS U FUIHONEATRILHOCTDH BOL-
HHX OpPTUAHESMOB, KAK CYNOCTBEHHMX JAKTODOB CHOTOHHOTO HMKIA, CBA-
SAHHOTO ¢ IHMTAHEGM YeJOBBKA M KUBOTHHX NPH SHTDONOTSHHOM SAIpI3-
HeHuu. B cBASK ¢ 9THUM BOSDOC HHTEDEC K ONDENENOHHN 07N BHHX
dopm sxemeHTOB ¥ H3YUSHHI 3axonoMeprocTsd nepexoma omHux opMm B
IpYTHe, O0COGEHHO COSNMHOHUA DANA CHOMBTAIOB, HAXONMUEXCA B npu-
DOIHNX BOIAX B MUKDOKOHUEHTDAIMM. IIDM TakuX KCCNENOBSHAAY BO3~
HUKAST HEOCXOMMOCTH “IPOCHTR" HA COCTABHHS ¥AGTH M 683 TOTO
HUUTORHHG KONUYeCTBA MUKDOINGMEHTOB, HANDUMED, NpW WX OIDEsie—
HEM B OTHENBHHX $PAKIMAX MPHDOTHLX X GTOYHHX BOX, BHIGNFASMHX M8~
TOIAMY TeNb-JUIbTPAIME MK NeDeHoca WOHOB, A H3yYeHUR cocTaBA
H TPOYHOCTH COGIMHEHUS MeTanNOB G KOMILIBKCOOJSDAIY oM Bemecrné—
ME IPEDOIHEX BOX NPHMEHANT KUHeTHYecKue MeTom (pacder ycroftum-
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Kownerrpar
TOYBEHHOr0 pacTeopa
RNR TPRPOIHEX X
CTOYHHX BOJ

or BaBeceﬂ

uempnq:yrnponanne 7
(6000 od ’c = 25 mm)-

ArmgH Kap Hgomn‘: T
QEART B OH- Jannrpar dopme
- @ODMB -
ecopdnea ecopbimms LTDRT

gIgNaOH Jegonims \fmm
. e

Kncm (cHoBHAA Helfrpayrrbasn

pyIma pymma pynna

~ ~ N
Cefanexc G -I0, G=I5 Cedanerc G~I0,G =I5 Cedamerc G -I0, GI5

N [ N/

Brcoxo- Husro-~

MOTSKY MOJIGRY— | . BM m BM HM
IApHHe JNAPHHS

noxmge- derosm .

HONH , rapGo-~ genry | |aMIHO~ O~ MOHO~
IyMyCO— ROBHE HHCIHO~ caxa-— " -
BHE RACO~ TH PRI caxsg—
RUCKOTH, TH DPHETH
noJmxap-

¢oHoBHE

RECHOTH

* 9FAR ~ NUOTHIAMERODTRTIENINIOSA
+H EM -~ zapdoRcEMeTWIHELMNOSa

Cxema 4.
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BOCTY HOMIIEKCHHX COelMHeHH{l), DEeHTTEHOCTDYKTYDHHEe ¥ CUeKTHaNisp—
Hle DafROMETDRYECRAS MOTONH ARANM3A; ATOMHO~QINOPECHSHTHYD CIEX-
TROCKONMIC ¢ IIRBMEHHHM HCTOMHMKOM,

IapaxTep MPOUECCOR COPOIME M BepPOATHOIC KOMIIEKCO0dpa3soBa~
Eug TM ¢ OpUaHVYeCKNM BeNOCTBOM SABUCUT OT THNA HOUBH, DH, em-
KOCTH MOHHOIO OGMEHA, MOHHOE CHIH MOYBSHHOTC DACTBOPA, KOHUGHTpA~
o TM B oUBe, KOHMKYPOHIME MOKUY OTHGIBHHMY MOTALIAME; CONENOS
BIIAHES OKABHBAGT COJEDEAHMS KaDCUHATOR, TUIpooKuceX ®H IMpyrux
MAXODACTBODHMEY COSEEHeHu! . OCHOBHAR YACTEH NDSANONATAGMHX U
HAeHTHOMIMPORAHHEX MOTIODTaHINECKIX KOMUISKCOB INDENCTaBIana
HUSKO— H BHCOKOMONOKYJIADHHMY MuPaumamu fyABBOKMCIOT, ROAMISCTBO
JUTAHIOB CDPENHE~ ¥ BHCOKOMOJGKYNADHHX TYMIHOBHX KHCJIOT sHATM-
menseo MeEbme ( 2-8 pas) (mo Bapman ¥ 1p.,I986),

a7, OLSHRA OBHA 38IDAIHGHUA TOYB TKST M8

YpoBeHb conepxaHud TM B BaTDPASHEHHHX NOYBAX MOKET HEMGHATH-
cd B BECHMA WMPOKMX MDeNeNax, NOSTOMYy aHANUTHYECKUE MeTOUH NoJii-
HY 0deCUeYMEATE ONPENONOHES KAK CHENOBHX, Talt ¥ BHCOKKX KOHIEHT-
pameit ™M ¥ xspakTepM3OBATECH aKaxuTHYecxod mrcmepcmeit, kotopas
» 2-3 pasa Huke, YeM IDEPOIHAR JUCIEPCHS BAOMEHTa B NoyBax,

| fns pemr W BOLPOCOB PEKYAFBTUBAINM HOYB ¥ OOCTEBTEHUA HOJIIO-
CPOYHHX IPOIPaMM DeIYIUpOBAHNA NOYREHHOIO MIIOKODOZMA NDE AET0-
KCHKAUMY NOYREHHOTO NOXPOBA HBOJXOMMO IETANBHOO H3YYOHHS XUMAB-—
Ma IpOUBCCOB, HOpOUCXolmnry B noves mMexny TM m OB wax Ha NOBEDX-
HooTE, TaK ¥ mo Bcelt Toime mowsshHoro npodund. [IoITOMY BaNHO
sHaTy pacupeencHre TM He TOJNBKC B IOYBE B LSNOM, HO H B JOYBEH—
HHEX KOMIIOHEHTEX (MUKDOATpEraTaX, MUHODANBHHX KOMIOHEHTAX, NOYBGH.-
HHX BHTARKAX ~ BOIMHX, KMONOTHNX ¥ HDYIWX, & TAKKG npnpomrmc ¥

ITPYETOBEX BOJAX ¥ T.0.).

[ipEMeHeHIE MOTONOB YALTDASEYkORO# IMCHepTanm:, UeHTDW{YIME-
poBapma, moHooOMeHHOM ¥ renemof xpomarorpadum, YasTPafuoneToRol .
CrexrpodoTOMSTDRE ¥ ATOMHO-ACCOPCIMORHOY CHOKTPCOKOINN B o0Ue—~
TAHRY C TPATMIMOMHEME XmvuuecKMME B (MOWIOCKMME METOIAME BHANH-—
88 [0BBONAET IIYOOKO ¥ KOCTOBGPHO OUGHUTE X4DAKTED NPOIEGCoB,
IpOTeXanUEX DK TEXHOIEHHOM 3BTDASHEHXU HOYB. ' ‘

B wecToAee BpEMA MPEMOBANTCA CHEIYIOUME METONH ONpeXejeHAd
T™: aromuas amcoplumA, BMECOHOHHHI MeTOL,, NOAADOTPadMiscKult Me—
T0%, PeHTTeHQIYOPeCHeHTHN] MOTOX, palMOMeTDHIecKM! MaTox, AKTH-
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BAWMOBHET anaima,

Handoxee pacapocTpaueH Ipn ompenercmr T B novsax ¥ nmow-
DEHHHX KOMIOHSHTAX ATOMHO-AGCOPOINIONHMA AaNaNus HOYB ¥ DARNNIHEE
puraxer (Hanpumep, sxerparmporakus Zn , Cu, Ph, Cd B I n. 1IN0,
ROTODAS MSBIEKEET ¥2 OCpaBUoB BaArpASHeRHHX nodn 70-90% or mano-
BOTO copepxanut THM). 370T MeTON OGNAjAeT UEIWM DANOM IOCTOHHCTSHS
XOpONAaA YYBCTBHTSNLHOCTE, NICRDATENGHOCTE, BHCORAS [IPONSEQH-
TEIBHOCTHR, NOCTATOYHO XODONSS BOCHPOUZRONAMOCTE DE3YIRTATOB,
UpOCTOTA BHIONHENNS aHAIM30B. MeTon nosmorxsier onpersrnts no 70
BJIEMEHTOB, TDRUMYNECTREECHHO MRTANIOR; ofecneunBaeT UpejeN ofHARY~
HOHHA MHOrgY siementon ma yposue 0,1-0,07 wrrdr, 970 BO MIODHX
GIYYASE TAGT BOBMOIHOOTH AHAINIHIDORATD NOTYBH U DACTEHUA 663 NpeJ-
BADNTOATLHOTD KO MR .

1 Maron. Metor mramendoll doroMerpau UpEMeHARTCS

B OCHOBHOM JiMA CHDENeHORNA NSROUHHX K MeNduio-3eMeNRHIE DIeMeH -
ron, w3 THM vame BeeTo D1UHM METONOM OnDedefsmwe pydwrmfl, neamd,
crpermuit. Henoorarkamy LIAMEHHO-HOTOMSTDRILCKOTO MATOJR STRILTR T~
o8t doNBIAS BEBECHMOCTS nowalanull mprdopa OT TOMIEDATYDH ILTAME-
Hip, CYNeoTReHHOd HaKOReHMe cocenumy amunit cmexopa, KOTOpROS
COCTARNART OXONO 2,5%, WI0 NCOGENHO CGHASHBAGTUH, KOTHA KONIHTDA-
e "MemSOIIE” SHAMCHTON B DACTEODS B HECKONLKO DA NDEROCEOIET
EOHNSHTDATTHD OUpeleaseMoro JMaMenTs,

BosuwosHOCTR SMUGONOHHONO METOIA ONDANeNCHES MeTANIOB SHAYwm~
TOALIO [ACHIPHIACE GHAPOAADI THRMCHSHID IIASMOTDONOR, B NOTODHY
TRMILODATY 1 mocrmraer T0000K, Hpx raxodl TeMuepaTyne MOZ-
I0OHD ATOMOB TRENX KAk TUTAR , XDOM, MRIbL, W0OANnT,
HURGNE, MOBUGIRR 1 7.0, COonpemMennda LIR30 Doy TOIBOSIT GlIpa—
penxrh mo B0 H GOomee BIeMSHTOD ¢ HPEAANOM olnapyrenms or T o
100 mr/wit.

Tonraporpaduae cknl pmeron (wrerTpoXuMAYecnll MOTON KAYSCTROH-
HODO 0 KOJMUOCTRAHHCGTO AQiANH2a) [OSBONAST AANE3VDORALS HOHM
MEPaIIon , MHOTHE AHUONN, HEODPTUHUMEOKER IT OPrAMIMECTNES PeNecTDA,
SUOCOCHNME 10 BACKTDOXMMIMOCROMY ORHCHSHED WM ROCCTAHORIGHAN, 110.-
naporpaliml Jast BOIMOIIOCTE OURSUSNUTSs HOCKONRKO METALIOR, CONsp-
RAMMECA B DACTEODE (93 IDAuBAPITENLHOTO DABKANSHNA; OCYMeCTRITE
SONBIWOE KOXUMIACTRO IORFODHEX onpenedenuit ms ommol m toll ¥e upo-
8u. Ipy ompegexcmmy TM p DACTBODS NPAGEIANT K MOTOIAM ROJACDO—
POUHHY KPUBHK, CTARNAPTHHK DACTBODOR N NOGADOR.
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PonrrenfuryopecreH THHE MOTON aHAAW3A HMEAT NPEEMYUSCTEO New
per aromiolt adcopduuelt, miemenno#t forometpuelt ¥ nonsporpadmedt
B TOM, YTO HE TpedyeT DacTBODSHER NPOCH mepel aHaln3oM ¥ IaeT
BO3BMOXHOCThH SHAJM3EPOBATE OMMH M TOT Xo 00DA3eI HeOCXOIEMOS KO-
maecTBo pas. HemocTaTKOM DTOT0 MeTONA SBIASTCA MEHBUNAS TYBCTBH-
TEJBHOCTS 1O CPABHEHN® CO BOEMM DACCMOTDSHHHMYE METOIAMI ., ‘

PamromMerpuyeckult MeToN. PaTMOHYKIMEH ¥ HeKoTopwe TM odnamame
PAIUOAKTHBHOCTER (HANpMMED, YpaH, Topuf I NDONYRTH ¥X pacnaya X
IGNCHUT, & TAKKE HEKOTODHE JAHTAHMNH H DyOumuit), Ira parwoMerpm—
YECKOTO ONPENENeEuA TAKEIHX DAIHCAKTMBHEX MBTAJLIOB MCIONBIYeTCs
MHODGOGDa3HEA DaTHOMETPHYSCKAS B IaMMA-CIHOKTPOMETPHYOCKAA aIHif-—
parypa. OCHYHO rapen W3MepeHMeM DATMOAKTHBHOCTE IPOBONAT XHMEYS(-
Xyo 06padoTKy aHAMMBMPYeMOH IpOsH, BAKIOYAKIYOCH B HIBISIOBHY
AHANH3MPYEMOT'O 2JIBMBHTR, 6I'0 XOHUEHTDHpOBaHKd, JiIa ompeneneHua
pannoaxTHBHIX TM TOTOBRAT CHSLMEUTBHNE OTAIOHH, COOTBETCTBYIIHS o
CTPYKTYD® M XUMITIOCKOMY coc'rany SHAIUBHDYOMEM MDOJAM. _

Hpm OCYMeCTRIGHYN DAJVOMETDUIECKOTO AHAMNSE mpod, oé:ra;c(am—
X pasuoﬁ HHTGHCUBHOCTHD MBIYUsHEN, HeOOXOoXMMO CTDEMUTECH XK
OnZHEKOBOK IOCTOBEPHOCTH DE3YALTATOB. .

Axrupaimonnutt AHaIH3 WCHONBIYIT INS OUPSNANeHMS OYeHD MY
xoxudecTs -TM B pasIMduHX cpelax - opraHuyeckol m Heopramwdecxol
IpHPOIH. [ULi KoXMYecTsenHoro ompenensHus M AKTHRAIMOHHHM MeTO-
JIOM UCTIONEIYNT DASNMUKYD AMNADATYDY, COCTOSUYD A3 BHCOKOZMpeK~
THBHHX NOTEKTODPOB, MHOT'OKAHANLHEX aHansusaropoB u I9BM. Ilpouece
umeRTHQUKRAIEH DaTUORYKINIOB, MSMEDOHUA MHTOHCHBHOCTH #X HSIYYeHHS
K pacuerTa N0 37MM JAHHLM KOHUSHTPatmy TM B COBDEMOHHLX npndopax
nomoc'ruo aBTOMATHSHPOBAH .

' B HAcTOANEe BPEMA NPHIHAHME NOUYMILT Heﬁtnpozmo—ammaxmomuﬁ
angans, ofopynoBasnuil MOpTATUBHEME TeHepaTopaMu HefiTpoHOB, Ha-
60pOM ABTOMATUSHDOBAKHNX NPOHECCOB OGNYYeHUA, CIELMAJBHHX KOH—
refinepos LiA TPAHOHOPTHPOBKY OCNY YSHHEX OCPABLOB, CHCTOMAME A3Me—.
penun yposnelt nsryveuns ® oGpACOTHE NLOXYYSHHNX JaHHRX Ha 9BM.

0630p HCHOXB3YEMHX. MeTOEOR B Hame# cIpaHe ¥ 38 PyCeXoM GBE~
ReTeXLCTEYST O TOM, UT0 B NIOCTIHEE TOAH BCO COXee UMPOKO JIA '
anamaa TV B IPEDOMHEX OCBEKTAX M NOYBAX MDUMEHALTCH METONH Hef—
TPOHHO-AKTHBAIMONHOTO SHANSA , SHATUTHYECHNS DEHTIeHO~CHERTDANb~ |
HHe, OPAMHE ATOMHO-ACCODCIMOMHME BHALM3H © NABEPHHM ATOMISETOPOM,
KOMILIEKG HAISPHO~{UBMUBCKIX MOTONOB, B TOM THOIS HXODHO~MAIHHTHO-
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Desarcaiponnnlt apams, A238DHO-IOMAHECIOHTHHE METONN ofpexatcmms
MEKDOKOJHUeCTR T, sMuccHONMHE aHaJms C EBEYKTEBHO CBAZaHHON

asMolt, moroodmernas xpomarorpadms, Hapany ¢ HHCTDYMeRTA L REMY
IPOKO. MCHONBIYVTCA XMMHISCKAS METORH AHANM3A.

SAKINIEHYE

Ilo'ma MBTGH YHUBEDCANEHEM Heﬁ'rpamsaropom xmmeom
samaammmx BomecTs camolt pasmrdnoft npmpomw. Ho OPOTeKTOpHAS
DPOXE TIOYEH HE decrpenensHa. [py TIYEOKOM HADYWEHME CHONSHOTH~
9ecKEX cBAaeft, CyMeCTBEHHHX X ANMTENBHHX OTKIOHOHRAX OT HODMM
Qmamco-mmecm CBOACTB NOURA TEDAST CHOCOCHOCTE R CAMOBOGCTA-
EDBIOHED, UTO B SHATUTENLHON cTenemy QCIE0IAeT @¢ HPOTOKTODHHS
Gy remm .

TIpH RpATXOBDEMEHHKX WM CDABHETENRHO KTMTATHHNX, HO He OYeN:
TIYCOKEX OTHIOHEHAMX (M3AKO-XEMUYSCKEX M GHONOIMYECKEX CBolcTs
OT HOPMH, [OYBA, RAX M Jodaf NpYTaf mPUPONHad CHCTEMA He TeDder
CIOCOGHOCTH K OTHOCHTENBHO GHCTPOMY CAMOBOCCTAHOBISHW®, Bor mo-
WeMy ODIBHASANMA YOTKOIO KOHTDONS 323 YPOBHAMI NORA3aTeNol XmMp
YOCKOI0 COCTOSHER II0Un, Jwamgeckmx K CHONOTHYSCKMX CRoMCTB nowm
ABNAeTCR zaravelt mepmodTenenRof BARHOCTN TPE DEMEHMH BONDOCOB
OXpaHy louB. OmHaxo uwerxol#t cucTeMn nowxaszarensit, moaponsmmel Xa-
DAXTEPUIORATH NpenesH yorolluprocTH mOUB X DARIMIHNM XEMITECKEM
BATPASETONEM BewecTraM (B TOM WHONe TERENHX METANNOB, HedTampo-
IyXTOB, NECTAUMNOB, KOMIOHGHTOB MAHEDANLHHX JNOCDeHW!) NORa HeTs
BIIMsHEE TORCMKAHTOB HA XUMMISCKMe N (U3mdecEws cmoftcTsa nowB, E&
IPOUeCC IYMYyCOOGpA20BAHNA ABIACTCH HONOCTATOTHO H3YTSHHEM BONDO-
coM. Oz'nermge || PeaRUME HOYB MOTYT BAPHMDOBATE B UMDORIX NDe-
enaxX B 38BHECUMOOTH OT CBORGTB TORCHEAHTOB, HOTBEHHO-KINMATHISC-
BEX 0COJeRHOCTe#, TyMycHOIO R GUODEHHOTO COCTOSKRA HOYB, KOHKDST-
Holt sxororrdeckolt odoTaHOBKM, AIDOTEXHENISCREX MeponpmaTai,

PamMoHANEHOE MONONLIOBAHNS NPEPOIRHX Pecypook B 3(oxXTHBRHE
MEDH [0 OXDAHS OXDYRADMSY cpejy BOIMOXHH TONBKO HA OCHOBE BHEHHE
SAKOHOB MPYPONH M EX DABYMHOTO UDHMEHEHWA! 0T INTPOCHTENBCHOFO
OQTHOMOHRS X UPHDONS WENOBeK ZOJNXeH mepefivM X COTPYIREYSCTBY C

Hefl ¥ COpasMEDATH CBOX XO3ARCTBOEHYR IeRATENBHOCT: G BOBMORHOCTA-
M3 TpUPOXH.YCIeNHOS PelleHvie SKOJOIMISCRUX NpOGieM BOIMOXHO s

OpE yYACTAY MEPOKOTO KDYTA : cnennamc'ron.padoftamzx B DAIIMIEHX
o0NBCTAX HAYXR X 'rexamm SO
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