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Meroxnysoxse POROMSEZAUNM IO TOOXEMNYOOKEM BOCXOA0BAHNAM
PYABHX MOOTOpOXZGHNH OpM NpOBO6ZGHME TO0NOropasBeAOYHNX pador

AIA OUGHEN BOBXGNCTBEA HA OKDYRADNYD CpeXy  ropHOZO
o]
Upeampeazait. M.: RMIPS, 1986. — § 9 prooCHm DR

MerozanuecrNe pexomenzauwm TOCBANGHN I'6OXNMNIGOKOMY ana-
AN3y BArpABHOHEA OKpy:ammel CP6AH B T'OPHODYAHHX paktonax, Cpop-
MyINPOBAEN 38%8YN, TPOGOBAHMA K MOTOZANKE 9KOINOI0-I80XEMUYEC~
KOr'0 NSYYGHNA MEOTOPOXZGHEA HA OOHOBHNX CTAZANAX I6010ropa3Ba-
AOUHHX PAGOT © LOABD PASPAGOTKNE KOMIIIGKCA NPEPOAOOXPAHHNY Mg~
POUDRATER M 9XOXOrNY6OEN desonacHoro 36MIONONHS0BAHMA IDH Mpo-
OKTNDOBAHNN BHOBD CO3ZA8BAGMLX NpeANDPNATEK, & TAKXO NN OLGHEe
B KOHTPOX® COOTOARNA OKpyxanmoft CPéZu HA ZeMCTBYDNEX TIOpHOO-
COraTETONBENY KOMONHATAX,

Axx, I8, ragx;, 25, OulE, ~ 94 gasp,

Coocrasnroenas:
D.E.Caer, T.X.Oummeuro, E,II,fany

(:) HHOTNTYT MWHepanOrsm
penxlxysxeuengon, 1986 7, M ¥ EpRCTELIOXNMRN

BBEJNEHUE

TopHopynEad HpOMHIIERHOCTH ABAAETCH ONHEM H3 HAKGOREE MOM-
HHX $axTOpOB 8HTPONOIeHHOT'0 Hpeospa3oBaHEs OKpyxavied cpemH. JTO
npeoGpasopanKe BHemHe BHDAaXeHO B K3TATEE A MEeXOHEYECKOM LOBDEX -,
JeHHK 3HAUATENHHHX MACCHBOB 3eMesb (2 MaH.ra B CCCP). CnenmfEra
LOCHIK M oGOrameHEA PYUOEHX MeCTOpOXNeHA# BakapdaeTcsd B E3BAOYe-
HEE B nepepaCOTKe OI'DOMHHX MACC TOpPHHX HOPOHN, OCHYAO OGOrSmeHHHX
MADOKNM KOMIIIEKCOM XAMMYECKHX 3J]eMeHTOB. [0 napHHM H.B.MensHAKO~
Ba [35] oOmee KOARUECTBO M3BJEKAEMHX METAMIHUECKEX Dyl COCTABAA-

T Ceftuac_He_jence 2200-2300 MAH.T, OObeM ASBIGRAGNEX pyXOBMGNA-
DINX HOpOX GOAbIe NDAMEDRO Ha 3 HOpRAKA. COBPEMEHHAA TEXHOAOTHS

HO3BONAST HCIOAL30BATE MAMB HeCOABIYD 9YACTH H3BIEKaeMOf MaccH
nopon ( k8X HpaBEAO, HepBHEe MpPOIEHTH). Bce OCTANBHOE HAaKANIKBAET-
cqd B BENE OTXONOB, DACCEABAEMHX NPADONHHMA METDAIAOHHHME IIPOLEC—
CaME ¥ OOTeHIMA/ALHO ABAADMAXCA HCTOYHMKAME 38TDA3HEHAS OKpyEabD-
meX cpeld XEMHYCCKEME BJeMEHTaMH.

Cnenmyer TaRxe OTMETATS, YTO ¢ BKONOTHYECKAX NO3KNAE pyIHHE
MeCTODOXINeHHS , ABASACH IeOXEMAYECKEME KOHIIGHTDATODAME XMMAYECKHUX
9/M6MEeHTOB, MOTYT CHTH Onpelie/ieHH KaK CBOeoOpasHHe MpEpPONHHe HC-
TOYHEKE 38TpDA3HEHHd.

JROXOTWYECKaA H IMIWEHAYECKAA ONACHOCTh 38TPA3HEHAA  OKpy-
zapme#t Cpefu XEMAUECKEME 3/GMEHTaMi B NONHOH Mepe IOHATA i
I0-I5 ner Hasaf. B orimude OT NPYIMX 3arpA3HeHAR H, Opexue BCe-
T0, OT MHPOKO M3yJaeMHX B 3TOM IJNaHe OpPranMYeCKEX COeZAHeHAS aH-
TPOMOI'eEROTO NPONCXOXNEHHA, XEMAYECKHE DJEMEHTH He BKINYEGDTCA B
NPONeCCH CAMOOUMNMEHAsA: HX KOHIEHTpaldR AN pa3CaBAARTCA B  X0Ze
MHTDALHA, KpoMe TOTO, XuMAdUeCKHe HNEMEHTH X, npexne BCero,Ha-
HOOZ@® TOKCHYHHE TAXGAH® METAMIH MHTEHCHBHO BKIDYADTCH BO BCE
-TANH METpAIAM B CHOAOTEYECKEHE KDYroBOPOT, UTO HeA30EXHO NPABORAT
K 3arpA3HeHAD BaxsefldX xd3HecCechevABADUEX CpeX: BOIH, BO3LyXa,
NMEMM. MAOTOUMCAeHHHE MCCAeIOBAHHA HOCAENHMX JET NOKA3HBAWT, CHO-
COCHOCTH 2/IeMEHTOB K AKKYMyAAIMA B XEBHX ODTAHA3MAX C TOKCHYUHHM
BO3NEfiCTEMGM H8 MHOIME CHCTEMH OpPTAaHE3MA B K&K pe3ylIbTaT - IpO-
fABNeBAe cnenEfEdYecKOl 3a001eBAEMOCTH, OCAACNEGHAE MMMYHOCHONOTE -
9eCKEX DeaKIMR B yBeAwdeHue olumeit HecnemmPadeckofi 3a60/7eBAEMOCTE
{ ocoGenHo anneprnqecxoﬁi XapakrepHH OTHaleHHHE [OCHENCTBHA OTpA—
HATeALHOTO BO3ME#CTBAA TOKCHAYHHX XAMAYECKAX 3/IeMEHTOB HA  RUBHE
OpragHs3Mi, Opexue BCero, Hapymedme QyHxuul BOCODOR3BOICTEA, CHA-
xeHHe CHOMDONYKTHBHOCTH, MYTATEHHHH H KaHuepOreHHHH sfpexTH.



Taxam oGpa3oM, 3arpasHeHHe OKpyxapme#t cpemn 3KOJIOTHYeC KM
TORCHYHHMA XHMEYGORHMA DIEMEHTaME (TIpexne Beero, pTyTB, KamMAil,
CBHHEL, MHNBAK, XpOM, MeXb, HEReNb, (TOp H cepa) - BaxHefmag
OpoG7ieMa OpH ONOHKE BIMAHMA TOPHODYLHOR OPOMHIIZIEHHOCTH B  IAaHA-
POBAHEA NPAPOXOOXDAHHHX MEpONpASTAR.

T'eon0ropaspexoviNe padoTu Ra MecTODOXISHEE — Kax pes  TOT
8Tal 00BOeHAA TEPDATODER, HA KOTODOM HARGONee yHOGHO pammona-
A5HO nOXyYaTh RHPOPMAIAD O COCTOSHER OKpyXapLeft CpPelH X ZaHHHe
IAS ODOrHO3a €6 H3MOHSHNA TOPHOROCHBANMHEM [IPOMSBONC TEOM.

HcoxenoneHRA nocEenHEX Aet OORGSNBADT, 9YTO NPH OLEHKS 0O0C~
TOARRY ORPy=apmeff openn BeokMa SPQeRTABHO HOpEMBHOHHEE MeTOROB
Iprxaansof reoxsuex [17,37,38].

C Hexen mpoBeseHEd, WACTO naxe Ra9eCTBOHHHK H IpeJBapETONb-
HHX, HO OY6Hb BAXEHX IAA NDOEKTEDOBAREA, HODOTHOS0B  HOOCXOMMMH,
pasymeeTod, HEROTODHE I'eOXEMEYECKN® MaTepHamd. Kax dymer mORA3a-
HO, MHOTNe H3 TPOOyeMHX NAHHHX yXe HMENTCH OpE DBSBENKS®  MEOTO-
poxzenmit (oramea & JI reoa0ropassenOIHHX padoT, OpMRas MEATeO
% I61 or 20.04.84 I.) T8R XaR reoXEMEYeCKEe NCCXOXDBAHNA BOCRMA
HHPOKO NDOBOAATCA OT cTamEd I ( reoxoro-chHeMovHHS pacors o oGEmME

 ToEOKaME) Ko oTanmi ¥ (npexBapRTeABHAA paSBeNKs). OROXOINYSOKOE
I6PEOCMEOANBAHES CYROCTEYDNEX I'6OXAMENYECREX ZAHHHX, IONOXBGHHO®
PHANIOM CLOIMAABHHX I'OOXEMEYOCKEX ECCAGXOBAHNZ — BOT, B CYRHOOTH,
IpaKTHYECRER DyTH NDEMOHGHNA MOTOXOB HDEEASNHOX I'6OXNMEE g
HIPOTHOSHOR OHGHRE BARARAA MeCTODOXTOHN Ha oxpyxénmwn cpexy |
 COCTABAGHNA ODRPOXOOXDAHHOIO pasgexs npE momcdeTe Samacos,

BaxHO DOXYePRAYTH, UTO rhe i AN HPOBONEAMCE NOTAXbHHE pas-
BOXORHHO DAGOTH ~ HA COBEDEOHHO HOBOR TODPHTODHN HAX B pafiose,
TA® yXo EMODTOS HOCHBADNE® IDONIDHATEA - TOABXO nopa passenxe
6CTH BOIMOXHOOTH HOAYETH ( NOKADINTOABEO BAXHHE BIIOC AEJC TREK) A~
paMeTpH COCTOAHRA OKpyXanmed Opem: KO BBeISHRY B SKOIAyaTamND
HOBOT'O MeCTODORZGHRA. KpoMe TOro, TOAERKO reOROropasreoRNay
CRYyx0a 0m00OCHA (¢ yieToM, pasyMeerTcs, IEIDOMATEeODOAOIHYSORMX
E8HHHX) KOMIAGKCHO OMERATEH napamMeTpH reOXAMNYeCROre $osa IAd GO-
ABARHOTBA IPEPONEHX Opex.

Boe BucRasanEHe 000Gpaxenma CEARGTEJALCTBYNT O HEOOXONMMMOCTH
BEADYOENA 3KOMOIO-I'e OXEMEYECREX HCCHOKJBAHEA B KOMOZeRC I'eOA0ro-
pasBexouHENx pacdor, ‘

Dlpeaxaraemue AMxe merTomEYBOKHE POROMEBZAIME ABAANTOA HOpBOR
X, 60TOCTROHHO, HOZOOTATOUHO COBEpNOHHO} MOMNTXOR OXapaKTepEso -
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BATH BOBMOKHOCTHM W HEOOXOZMMHN KOMIREKC KOOI 0-reOXHMNYO CKNX
uccuasroBaHE{t NpW IreoAOropa3BEAOYHNX PAGOTAX.

B OCHOBY DOKOMOHAQUWM MONOXGHH MATEPMANW, B MNOArOTOBKE KO-
TOPHX YYacCTBOBANM COTPYAHMXM MMIPS, Ilenrpansnop T6OXRMUIGOKON
axonozmuyn HMI'PS » MOCKOBOKONX ONMNTHO-METOAMYOOKOM IeOXMMNYSCEON
excrnenuuny UMIFS: Caer 0.E., Kawmma I.W., Kuoenesa E.C., Nooxa-
aeeko H.H,, Ouumenko T.J., Pesuu B.A., Copoxmna E.I., Tunon-~
kKuE T.A., Toxapes U.B., fluur E.l.



I. TEOXMMIYECKA/ AHAJM3 3ATPASHEHMA OKPYEAKUE! CPEIN
B TOPHOPYJHHX PAAOHAX

[lpHHIMINaNBHHE BO3MORHOCTH HCIIONB30BAHMA TEOXMMAYSCKAX Me—

TOROB IAA U3YyYeHEA 3ar'pA3HEHHA Cpend OCHOBQHH Ha KOppedmy OHHHX
CBASAX pacHpeneNeHAs XEMAYECKHX 3JEMEHTOB B Henm: HACTOYHUKHA 38~

IDASHEeHHA - IDAHCHODTHAPYRIAS MATDALMOHHNE A T/IABHHE xa3gecdecHe~
JaBapuMe cpend ( soxa, BOSIlyX) — BDEMGHHO INeIOHMPYIAe 3arpasge -
Hue NpHpONHHEe CpeiH ( m0YBa, NOHHHE OTJIOXEHUA, CHEIrOBoOH} [10KpOB,

B KOTODHX QMKCHPYDTCA AHTDONOTEHHHE M NPEPOLHHE TeOXMMAYECKEE
8HOME/AM) - NABHE ODPAHMIMH B 30HAX I'eOXAMAYECREX aHoMannit,

Ha ocsoBe oTMedenmHX ROppenAMOHHNX cBAseft (puc.I) paspado-
TaHH METONH NDAKJATHHX T'eOXMMHYECREX HCCJeL0Bamail AHTPONOT@HHNX
upeodpa3oBaunit oxpyzapue# cpems [37,38]. 9Tm MeTOmM ECmOTEB3OBAHM,
Dpexne BCEr'O, NJA CAy4a6B yXe COCTOABMETOCH MK fopmupypmeroca
BO3TEHCTBAA. BMECTE O TeM, ONHT NUMEHOHHA IeOXAMAUECHAX MeTOHOB
HOCJe0BaHAA HA DAN® T'OPHOPYAHHX OGHEKTOP MOSBOMAA yCTAHOBATE
TNPUAGMNASABHENE @ KOCTATOYHO KOMINEKCHHE X8paKTeDHCTAKA WX BAHA~
HAA Ha OKPyZabyb CpeXy. 3TA MaTepHalH, B CBOD OYepefb,LapT BO3-
MOXHOCTE NMPOBOIATH "NO AHANOTHM" IOCTATOYHO pasHQOCpasHHe  HpOr—
HOSH SKOIOT#YECKOrO BIMAHAA MECTODORIEHUY 6@e HA CTANMM PA3BEIKE.

IpE aToM crenyeT MeTH B BHIy LBa OCHOBHHX CHOCOGA OT paTIg-
TEABHOrO0 SKONOTHYECKOr0 BAMAHAA XMMAYOCKAX 3]EMEHTOB HA OKpyRAD~

{ MyD Cpemy:TOPHOPYNHHX TeppHTOpA#: I) 00pa30BaHAe 30H 38TpA3HEHHA
; B CBASA ¢ BHODOCAMH, CTOKAME H TBEDIHMH OTXORAaMH , 00D&3Y eMHME . [IpA

IOoCHYe @ odoraimenan MONE3HHX ‘HCKONBEMHX; 2) HaJAumEe IPAPONHHX
TeOXAMATECKAX aHOMAJAR B KOMIOHEHTAX OKpyXapiei CpeIlH, CBA3AHHHX
C 6CTECTBeHHHMA NPOLECCAMA MHTDSLIME W pACCEHBAHZA BOMECTBA Mec —

j TOopoxnenuit. OCOCEHHO 5TO BAXHO B GBA3H ¢ TeM, 4TO B pajlone rop-—
i HODYRHHX TpeInpasTH#f HHHe, KAK IIpaBRJO, OaHAPYeTCA DPA3BUTAH XO-

SAHCTBEHHEA MHPPACTPYKTYpa, BRADYADNAN cenuTeCHHe ( XMAHE) Teppd-
TOpHH, CO/BCKOXO3AHCTBEHHHE YIOABA ¥ peKpealUOHHHE 3OHH,

BvecTe ¢ TeM, aHanu3 MaTepEANOB NO pALy T'OpHOPYIHHX- paftOHOB
[ICKaSHBAGT, 9TO OpA MPOEKTEPOBAHAM MPEINpEATER, OCOGEHHO npH
IJIaHApOBAHUA XapaKTeps (yHRLUMOHANLHOTC MCIOJb3O0BAHES TeppATOpALR,
HX 9KONOTHYeCKad COELUPAKA YUATHBAETCA OAOXO. 3TO CBASAHO C He~
AOCTATOUHOR MH(OPMADOBAHHOC THR NPOEKTHPYDUAX OCBOGHRS MeCTOpOX~
NeHAY Oprapmsaldit 0 BepOATHOM XapaxTepe 3arpA3SHEHAA CPEOH XHMH~
UECKAMHA 3/1eMEHTAaME, CBA3SHHHME CO CHEIEGAKON IAHHOTO KOHKDOTHOI'O
MECTOPOXZERHEA U OCpaMAADLER ero TeppATODRH.
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[pEueHeHne "MeTOXa ayaAOTEA" IAA OPOTHO3HPOBAHAS 38rpAsge~
HBA ORpyXapmet Opemu BA DyNHHX MECTODOXNeHRAX TpelyeT HNOCTATOMHO
DORPOGAOr0 OGOCHEHMA CyWeC TBYDHEX I'6 OXEMAYECKHX HeHHHX 0O  3THM
BONPOCAaM.

i

xBoemoxpanusuwe | ¢

0¢ 8Hanns efl_pacnpocT

JKONOI'NYEOKRe BAPyUEHNA, BNBBAHHHE LEATEIBHOCTHY T'OpHO~0060-
TATHTOABHHX KOMOHHATOB OCYOROBAGHH KAE COCTABOM nepepacaTHBEeMHX ‘
PYR B TOpHHX HOPOX, TaK ¥ NDPEENOAATaeMOft TeXHONOIWed HX HOONUH &

+ odoramednst, YuMTHBadA, UTO BO BCEX Cry4adX TEeXHONOIWYeCKAE CXOMH
HpexycMaTpIBanT HSBAGYEHAe M NpPOGNGRNe GOABIEX Mace 10pon,a TaR-
Xe odOramesme HONG3HHX KOMIOHEHTOR 9ame BCEro ¢ DpAMEHEREOM Me-
TOROB, TPeCyDmMEX CYCNEH3HPOBAHEA DY, NOBCEMECTHO 3KO/NOTAYECRAS
OpOCASMH HOCAT HOMIIASKCHHf XapakTep. OH cBfAsaH ¢ 0Gpa3oBanueM
TOXHOI@HHHX MATDAIEOHHHX DOTOKOB B OCHOBHNX LSHAX pacApocTpaHe-
HEA 38T DpA3AIOIAX Bemeoi'n:-noanymaoﬁ (prooneue,odommeue,ne@m—
IuA OTXOLOB) M BOXHOR ( BOXOOTANB,CTOR C XBOCTOXPSHM/AN, TEXHOLO-
TEYeCKE® OTORE NIpM odoramensn). Jiza I'OKos ¢ OTKHTO# pa3paGoTROR
80TECTBEHHO CYAYT OCOCEHHO OCTDH IPOCJNeMH, KacabDiiecs BO3LyEHOR
Demna.

JKONOTHYECKAE NPOCAEMH, CBA3AHHNE C OpADONHHEME IeOoXAMHYEC—
REME OHOMB/MAME, NOABAADTCA TONBKO B CAyYae CeNbCKOXO3AHCTBEHHO-
IO, CeARTECHOTO # BOXOXO3AMCTBOHHOI'O MCHIONB30BAHML TEePPHTODHS HX
pacnpoc TpageHnd,

HoMnzekcHHe IeOXMMEYECKEe MCCNeTOBAHAA 1O OleHKe COCTOARMA
ORpyxanlet Cpely HA pANe MDOAAMETALIMYECKEX, MeIHOKONYENaHHHX pe~
TEOMOTAABHNX @ IDYIMX MCTODOXNEHAH [OKA3HBADT, YTO HAMGONES HH-
TeHCABHO® 34TDA3HOHEE ORpyRabme# cpemy CBABAHO ¢ MIT paIIY OH HHMA
OenAM#; ooumasd CXeMa IDEBEJNEHA HA DHC.2. ,

I. MunesHe BHOPOCH MpE OTKPHTHX TOPHHX BHPAGOTKAX,3aTpASHA-
bue aTMoc@epHNlt BOSHYX H 0Cpasybmae KOHTDACTHHE # 3HAUHTENbHHE
10 ImIOman¥ IeOXHMEYECKAE AHOMAJME B OYBAX.

2. lednAimia B DAasMHB OTBANOB XBOGTOB 00OraTHTENBHHX GaspuK,
o0pasyniEe HHTEHCHBHHE IOTOKK bacceAH#s B BOZHHX CECTeMaX M Cpa-
BHATOABHO JIOKAABHHE OPEONH PACCEARUA B MOYBAX.

3. CToKH BONOOTAMBA M3 MON3EMHHX TOpHHX BHDAGOTOR A Kaphe-—
poB, 00pasypmie MHTEHCHBHHE B NDOTAKECHHHE IOTOKK paccesgHas B BO-
JHHX CHCTeMax.

KOATPOAS

B nOYBEX

- BOHM OPDAMEYSRES TIPS (YEKINORANEHOM OEGHN-

DORKA pYRH % UODON; 4 - TRO[ONA X MORXKKE OTOX BOXOTOXOB B 0GpOC
pexuil - 30Ea

[¥y; 6 ~ UOENB COALCKOXOBAR-

TERR FODEOD
22 -

5 -
pex; EpI

qux1 B
x
0eXLOKOIOBARCTROAHOR IPQRYKIME K OrpaSNIesxE B

nens

3 -

I - NpEpOXENS I'eOXAMATSCRES AHOMBINX BO BOOX NPRPOXEEX CpOJAX — SCHA OrPAHNSERRS OTDOETOALC~

Puc.2. Te

=a,
pecTeHNAY, NOTORAX pe
PYRBRUENYX BOX B

CTBORENX JTORXE BOXAMK Sarp
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4. Crora odoraTATeNbHHX PaCDHR MOCAe OYHCTHHX  COOpy®emml,
8arpA3HADINe BOLHHE CHCTEMH.

5. PaccedAnse pymHOITO MaTepaja IpA TPAHCHODTHPOBKE, 3ATpAS—
HADmee MOYBH,

6. OprapMsosaHAHEe B HEOPTAHA3OBAHHHE BHODOGH B aTMochepy
npE nporeccax odorameH#s,

7. lpuponHNe IeOXEMAYECKEE QHOMA/EM - BTODAYRHE ODEONH Dac-
CeARdd B [109BaX, BONHHE HMOTORA DACCeAHUS B [OBEpXHOCTHHX BOLOTO-
Kax, THIPOreOXHMAYECKES SHOMANAK B NON3OMHHX BONAX.

XMMAYeCKAO BNEMBHTH B pynex ®H NepBAYHHX Opeoxax
KO8K FCTOYHARA 38I'DA3HOHEA

B OCHOBY NpENCTaBAGHAA O KAUECTHBEHHOM ¥ [1pUCIAXEHHO~KONAYE-
CTBEHHOM COCTaBe MOTOKOB 38TPASHADIMX BEMECTB, KOTOPHE HAYEyT
(opMEpOBATECA ¢ HAYAZOM ZOONUM M OCOTAWEHAd Pyl pa3BeNHBAGMOIO
MEeCTOPOXHOHAA, MOTYT CHTh MONOXSHH IeCXUMAUECKHE NAHHHE IO DEC-
NpereNe Ay XHMAIECKAX SNEMEHTOB B pylax M NepBAYHAHX OpEOASX. JTH
Ee IaHHHe ONpeiensT OCWmMA XapaKTep NPAPONHHX I'eOXMMATECKEX QHO-
Manui B naHImadTaX M3yYaeMoro pPYNHOTO MOAdA,

MHOTONGTHHY ONHT reOXUMHYECKEX HGCAEIZOBAHMY mec TopoxTeHHd
NOKA3HBAET, YTO B NOLABJADMEM GOJNLHAHCTBE CAydaeB HPOMEIUIE BHO
LeHHHe pyNHHe Te/la HE MMeDT JMSHYeCKEX Ipaguil, 2 1m0 YPOBHAM CO-
IepXaHAR BHIEAANTCA CNORM HOPOL, SKOHOMHYECKA ¥ TEXHONOIMYECKH
ofderTUBHNEe NNA M3BAEUSHMA M OCOTALEHAA, NpA CAORKBIEHCH KOHBIR ~
RType ¥ CyLecTByDWEM ypDOBHe TEXHHYSCKHX BO3MOXHOCTeft. OGpamiadpime
pynHHe Tela ropHHe MOPONH CONEpXaT NOCTAaTOYHO BHCOKEE YDOBHM KO-
HOEHTPALAt XMMIYECKEX 9/]EMEHTOB, KOTODHMA (UKCHpYDTCA IepBAUHHG
OpeOJH MeCTOpOXIeHMil. PasMepH NepBAYHHX OpEOJOB M KONZYECTBO 38~
K/NYeHHHX B HEX 3anacOB XUMHYECKEX 3/IeMGHTOB OCHYHO MpeBHIADT
MApeMeTpH CaMiX DyLHHX Tten [2,I6].

B COCTaB NEPBAYRHX OpEONOB BXONAT KAK TNaBHHe pDyLHHE  ale-
MEHTH, Olpefe/spue MPOMHDNEHHH TAI MECTOPOENEHMA, TaK M pAX
COOyTCTBYOWAX 3JIEMEHTOB. B CIMCOK 9THX 3JEMEHTOB I MHOI'MX MEC-
TODOXIEHU BXOLAT PTYTh, CBHHelN, UMHK, Melb, KaIMuii, MHIBAK, Ce~
pedpo, ¢TOp, BACMYT, KOCABT ~ T.e. Helad Cepis XHMAYECKAX 3ie-
MEHTOB, ABMADIMXCA MO HOBEHWUHMM IpPENCTABNECHAAM SKONOTHYECKH TOK-
. CHYHHMA ¥ I'ATAEHAYUECKH OMNACHHMA. B 9aCTHOCTH, KAK NpPAaBHJIC,B Hep-

BUYHHX OpeojiaX M pyHax COLepERATCA XUMHYECKHE 9]EMEeHTH, OTHOCHMHE
K HeudoZee ONACHHM 3aUpA3HANIMM BeliecTHaM, ABJSDUMXCSH IpAODETOT~
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BHME B MeELyHADOLHHX ¥ OTeYeCTBEHHHX [pPOTpAMMAX MOHATODHHTA
(pTyThH, CREHEN, KaIMBf).

B HacTOAMee BpeMi NePBEYHHE OpeO/H HCCAGKOBAHH AR BCEX OC-
HOBHHX THIOB DYUHHX MOCTODOXIeHH &, B COOTBETCTRMH C MHCTOYRTA-
BHMMA MaTepaajiaMu Mmareo CCCP, NOAXHH E3y4aTECA HDARIHYECKE  HA
BCEX MECTODOXIGHEAX.

FEcTecTBEHHO, YTO Kaxuuft KOHKpeTHHH MHEH8DAAOT0~T8 OXEMEYEOKAR
U TOHOTHYEOKE# TN MEOTODOXGOHHA XADARTepHSYeTCA  OHeImfAYecKEM
COOTHOMEHRAM COIepRaHH} HOKANABADIAXCA 3A6MEHTOB~EHIMRATODOB.
0Go0meHHNe HAHAHO TAKOTO pOXa IpexcTaBleHH B Tadl.I. Caexyer oT-
METETH, YTO OCHYHO N[MBORAMHE CIOHOKE 8CCONMAIME XEMHYECHAX 3ie-
MEHTOB B MePBEYHHX OpEOAaX ¢ DACCMATDABAGMHX HAMH NO3EOAR He CO-
BCeM IOJHH, TaK KaK OPAGHTEDOBAHH HA mepeveHb XHMHYECKEX DAEMEeH-
TOB, HCIOAB3YEMHX B Ka9eCTBe HHEMRATODOB MDA HOHCKAX. OHA ZOMXHH
OHTH NOMOZHEHH XHMEYECKEMEA d/AeMeHTAMA, ABIADIEMECA  MDAMECAMA B
pyHAX, TAGBHHM OCDASOM, DACCEAHHHME B/EMOHTEME - HHIMEM,CONSHOM,
TeANypOM, KaIMueM (HOCASAHAA He BCerIa H3yJaercH B opeosax), @&
TAKZ8 HEKOTODHME S/]EMEHTAMHE, COCTABAADNAME MAKDOOCHOBY PYR - Ee-
ne3oM, cepofl. IpencraBilenHe 06 ypOBHAX CONEDXAHAR BTHX MONONHA-
Te/BHHX DJIGMEHTOB, CpeNd ROTODHX MHOTHE ABAADTCH ONACHMMA  3aI'-
pASHADIAMA BeNeCTBAMA, OYeHb BaXHH IJA 9KOJOTRYECKOft OIEHKH.

B CHAy TOPHO-TOXHHUECEEX OCOCOHHOOTO{ MEPBNYEMG OPEOXM,KAX
IpaBRIO, Mp# TOOHYe COCTABAADT CONBHYD YacTh ‘TR HAZHBAEMHX "IyC-
THX nopon", fopMEpyDIEX HemCONee OChEMHHE MODOLHHe OTBAMH, CBA-
3aHHHE C IPOXOLKOH MONeBHX BHPAGOTOK, CTBOAOB, AAM BCRDHIHHMI
padorama. TaxiM 06pa3oM, IAHHHE [0 NapaMeTpaM X SalacaMm XAMAY60-
REX 3/ieMEHTOB B ﬁepnnqnu; opeozax, C ydYeTOM IAHHHM No QopuaM Ha-
XOXIGHHEA ¥ ONEHKO! BX NOZBREEHOCTA B (A3MKO~-XMMAYECKAX  yCUOBEAX
IHeBHO# [OBEPXHOCTH, MO3BONANT JATH NPOTHOBHYD XapaKTe pEC THKY

0THENOB KAK #CTOYHUKOB 3aTDA3HEHUS E OPEIyCMOTPeTh  HEOGXOREMHE
MepH N0 X Ge30maCHOMY Da3MELSHMD, PKPAHHDOBSHAD A DEXy/IbTHBALRH.

JoHEHe MO XUMEYECKOMY COCTaBy DYAHHX MHTEDBANOB NpACIHEGR-
HO-KOJHYE60 TBEHHO COOTBETCTBYDT COCTSBY Nuneft, BHOpPACHBBEMHX B
arMocepy B Ipouecce MeXaHE9IeCKOTO HIPOGNEeHAA DyR M, TAKAM odpa-
30M, ONpefe/ANT TOKCHYHOCTH BHODOCOR M THINBHEYECKEe yCIO0BAA pa-
GOTH B NpDOCHABHHX OTHSNGHRAX. ITH %€ IAHHHE KQYeOTBOHHO oOmpele-
JADT BO3MORMEHI COCTAB OTXONOB OCOTSMmeHHMA, HAKAIAEBAEMHX B XBOC-
TOXpAHAAALAX - OCHYHO ONEH M3 HEAGo/ee OMACHHX BANOB OTXONOB B
TOpPHODYZHHX paffonax. Dozee TOYHHe RaHHHE NOAKHH OHTH NOLyYeHH H3
pesynbTaTOR pA3PACOTKA TEXHONOPHUEOREX CXeM OCOrameRdd.
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Tad6anegna I

TeoxuMHYeCKEE aCCOEAIMN XHMAUECKEX 3/eMEHTOB-NHEEKATODOB,
KOHIGHTDHPYOMEXCA B HEKOTODHX TEIAX DYIHHX MeCTODOXTEeHEH
B CONpPOBOXNADIAX HX OPEOASX PACCEAHEA

TED MeCTOpOXHeHHA

OneMeHTH-ZHNEKATOPH M X&DSKTe PHHE
976MEHTH-~TIDAMECH paxTopax

MenHO-ARKOABBHE
MennaroadenanHHe

Mennonopf#popue
MenucTHe meCYaHERH

[onmmeranraveckne
3oxoTopyRHENeE
Oxoropynaue
Pryraiie x

CYDEMAHO—~PTYTHHO
XeaesopyzaHe

gg?a’égm. HAKeNb, MeNh, IAHK, CBHEHEN,Cepedpo,

Mexs ,MOnBCHEH, CBIH N , KOGAALT , MHITBAK , LIEHE ,

cepeCpo,0eN8H, TEMLyD,HHIKE, Bananul

Bapmit, MUMBAK , CypbMAa ,Cepe6po, CBREEI, IAAK, 30-

Z0TO, BAOMY T, Me]lb , MONEGEEH, 010BO, KOGABT .
,6:%5' R ¥l BO,K008/1bT, BO~

lle.ulcmen IR HK , MHIBSK , CY PBME , C€PECGPO, pERAf,

ggom,xamm »MOJHGTeH , Te PMAHRHY , DTY T6 , KOGABT,

oA Rasaois 2De00, KaTMER, TV b, MY,
K G, SO e, 3 AT o ae ot
g:g%gggg%g?:ﬁ gsggmi,umax, DTYTH,CBHHEI,

B e M, TRLALE, CopeOpo,

Ko2830, MHIEAK , IR HK , C BEHOL, MAPTaHEel , HAKEAD
BA » THT8H,K00ANB T, MEXb , XPOM

lipuBeneM HOCKOABKO IDAMODOS MO TEMEYHHM MECTODOXNGHAAM pa3~
ANUREX MEHEDAAOTO-T6OXEMEYECKEX THIOB. K COEalesmw, ODNT 3KONO-
T'0-r'eOXEMNYECKEX OLEHOR T'OPHOPYINHEX pafioHOB NOKA HeBONHR. He IO
BCeM MeCTODOXNOHNAM HMEDTCA ONAHAKOBO IONHHE MATeQAaMH, dTO, pa-
3yMeeTCs, CRABHO CKA3HBRETCA HA BHBOZAX.

Jlaf ONHOTO HS pA3BeIHBAENHX EOXYeNaHAO-TIONAME Ta B IeCRAX
MeCTOpOXUEEMR 0COCmeHNe NAHAMX IO COCTABY pyA M OTXOXOB IIDOGKTH—
DyeMOE TeXHOZOTHE 0COTamenHd NOK&34A0 HANAUAE B HEX OY6HB BHOO-
KEX ypoBHef KOHNEGHTpAIAH MADOKOr0 CIEKTDA XHMHYECKEX  SIGMEHTOB

(radn.2).

B pymax comepxanme BECMyTAa, TenAypa H, 9TO OCOGEHHO BARHO,
TAKEX TOKONUHHX 9]eMOHTOB RAK RAIMHR, CBEHEN, MHEBAK, Cepa B CO-
THE pa3 BuNe (oHOBOrO ypOBHA.

EoreoTBBRHO, UT0 B mpONecCaX ADOCAGHRA OHE OYLyT uepexomaTh

I2

» amvochepauit BO3xyx. [pocTHe pacueTH NOKASHBADT, 9YTO IpA 38rpA-
3HEHHE BO3AyXA MHIBD Ha ypoBHe 4-5 NpelelbHO NOMYCTUMHX KOHIEH~
rpane# (IJK mo mume papso 0,2-0,3 Mr/u°) HaEONZeHEE B IHAR CBAH-
Ua, RAIMEA, MHIBAKA 3HAUMTEIRHO mpeBaofzeT INK B BO3NyXe A
9TEX aXeMeHTOB. ONHT pacoT MHOTEX KOMCEHATOB NMOKAasHB&eT,YTO 30HH
¢ TarEM npesumenaeM [JIK 0o mDHAM BHONHE OCHYHH H 38KAATHBADTCA B
OpOeKTHHE DAcYeTH, HO 9acTO 663 yueTa COCTABA NHIM, Kak OpaBAIO,
OHN 3aHAMADT TepPATODED B paiEyce I-3 KM (O 30HaX BIMABAA  OOI-
poGHee OyIeT CKA3aHO HEXE).

llagHAue MO XBOCTaM oCorameHad, CKIAU4pOBaHEe KOTODHX Ipenrno—
zaraeTcA B BONOCOOpe KpYIHOTO BOXOeM& NMATHEBOI'O M pHOOX03sltcTBO~
HHOIO HA3HAYeHAd TMOKA3HBAOT, 4YTO E AT HAX COXDAHABTCA  BHCOKRad
cTeneHb KOHIGHTDANEA pAfa 57eMeHTOB { OCOCEHHO KAUMAA, -CBUHIA,MH-
EbfRA, TeARypa, BECMyra). TaxaM o0pa3oM, yWdTHBAA HMeomEHcA OINT

Tadaguma 2

XuMEYeCRHEe DJEMEHTH B pyAax E OTX0ouax
KONYeRaHHO-TONAME TA/UIAYECKOI0 MECTODOXRIeHEA

DAEMEHT ' Pyanas Macca O1X0]
cX K, C K, P

BacMyT 40 | 4400 30 | 3300 37
Texxyp 1 | I000 I | 1000 1,3
Imex 66700 804 3000 36 3700
Kapuxit 100 770 30 230 37
Caagen 11900 740 1500 94 1850
MHDBAK 1000 590 200 120 246
Cepa 192000 400 1390 3 1712
Cepedpo 16 230 I0 137 12
Ceznel 2 40 I 20 1,2
Mapragen - - | 10000 10 | 12360

X ¢ - romuenTpamms snemenra, r/T; K, -
KoadfAnMeHT odOrameHHs IO OTHOMEHHD XK MeCTHOMY (OHY;
P - 3amacH B OTXOfaX, O6pasyeMde 3a I rom paCOTH
I0Ka, B TOHHAX; XHMEUECKAE 3JEMEHTH DaHXMDOBAHH 1O
KoajjuumesTy odorameHAd B DpyHax.
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( HeROTOpHEe MaTepAaAH CYOYT elle IpABENEHH) ,MOXnO IPEINUOAOXETH (O«
pMEpoBaHAe 37ech OTOKOB 3BI'DA3HEHMA TORCHYHHMHM KOMIJIEKCAME 3Je-
MEHTOB B BOIHHMX cucTemax. [IpA mXasmpyeMHX OCneMax NOCHGYM B XBO-
CTOXDAHAJMEAY exerofHO CYRYyT OCpa3OBHBATHCA OYeHb CONBIME 3aHaCH
XEMAYECKEX D/IEMEHTOD (CM.Tald.2). IAA OLEHKE BEAHUYMHH 3THX 3808-
COB MOKHO OTMETATH, 9TO, HampaMep, 474 ONHOA H3 HAKGOZES BATpA3-
HeHHHX peK mupa (p.Pefin) exeromsu#fi CTOK COCTABAAET (B THC.T): IO
cBAHLy - 2,5; Mem® - 2,I; mumbAKy - 0,8; kammup - 0,2. ITE mEGpH
CONOCTABAMH C NaAHHMA 10 €XeTOLHOMY IDEPOCTY 3808C0B MEeTallOB B
XBocToxperummax npoextapyemoro I0Ke ( naxe Ce3 yueTa “mopomHuX"
OTBAANOB, DO KOTODHM B IAHHOM CIydYae OOKE8 HET MaTepaenoB). TaKmM
o0pazoM, NOTeHOKaZbHAdA ONACHOCTH 3TMX OTXOHOB LS BOLOeMa OueHb
BeJMKA, OCOCEHHO B Clydae IpPODHBA AaM$ XBOCTOXpaHumMm. KomtyecT-
BeHHaf OleHKa 2TOf OnacHOCTA MOXeT CHTh A8HA JMmb NpuCAAKEHHO.
Ecmu, Hanpamep, paCHOpeneNATh e€XerOfHO HaKalAABaoupiics  CBAHEN B
BoxHOft Macce, TO B I00 mnH.KyCORMNOMETDOR CONEpEAHAe CBHHINA (X,
€CTECTBEHHO, IIENIOTO KOMIZIeKCS MEepeudCASHHHX 3J1eMOHTOB)CyneT BHIe
OpemenbHO IONMYCTAMOrO. [locJ]e CeIMMEHTAlME BCe XAMUYECKHA® B3IEMEeH=-
TH NMepe#nyT B NOHHHE OTNOXERAS, DONb KOTODHX B IMIDOCHOJIOTHA BO~
JOBMOB HCRANUATENHHO BEMMKA.

Boasmoe xoAkuecTBO HAHHHX 0O NOMAMETA/IMYECKMM MeC TOPOXHE—
HHAM CBUFETEABCTBYET, YTO ¥ B "MOpDONHHX" OTBajaX COZEpRAHMA XH-
MAYECHKEX 376MEHTOP CHBAKNT CHNBHO NOBHIEHH. (0COGEHHEO 9TO Kacaercs
OTB&JIOB PA3PACOTOK NPOWIHX 7eT, KOTHA BHOMDAANCH DYAH CO 3HAUM-
T@JAbHO CONce BHCOKMMH KOHIEHTpEIMAME, YeM celfivac. Hanpumep,B pa-
Gore fenaca [74) cBemeHH GHHHE IO CDOIHAM CONePXAHMAM  IBETHHX
METa/UIOB B OTBAZAX pANA NONEMeTaIMYeCKUX Mecropoxmenuit CllA,AHr-
JME, Appaxd. OHM CBHIETENABCTBYDT, UTO COLEDESHMA CRAHIA B OTBA-
Z8X COCTABAALT COTHE ¥ THCAuwM Mr/xr (mo I,5% B Yoapce), IMHKA -~
THCAW MI/KT (0 3%), MeId - COTHA M THCAYA MI/KT.

A pAra OJOBODYIRWX MECTODOKEEHAH CYABIMIHO-KaCCHTepATOBOR
gopMalyi, T8 TEXHOAOIMYECHOH CXeMOf IepepaCOTKA  NpelycMOTPeHO
TOJBKO IIONyYeHHe ONOBAHHOI'O M CBHHIIOBOIC KOHLEHTPATOB,Te0XMMAYE~
CKEMA paCOTaMyt yCTAHOBJGHO NMPHCYTCTEAE OYGHb 3HAUMTENBHHX KOMA-
4yeCTH mMpovafieit accoumalnd 2leMeHTOB-TpAMecelt Z,0c008HHO, PTYTH,
BHECMY T8 ,CBAHIA , MHIIEAKA ,Cy PEMH , 60pa, CONEPRAHUA KOTODHX B COTHM,
THCAGYM M TECATKA THCHAY pe3 Bume QOHOBHX (Tabn.3).

HccaenosadudAMa yCTAHOBAGHO, YTO NONABAAWImAA YacTh [puMecelt
N30MpATeNBHO He KOHUEHTDAPYETCA HE B ONHOM M3 NPOAYKTOB odoraije-

T4

gnA. TaKeEM 06pasoM, DPEBSNGHHHR B Taliule CIMCOK XHMAHUECKAX 36—
MEHTOB ONpefeNAeT B JAHHOM clydae 0cOOYyD TOKCHYHOCTH OHAEBHX BH-

6pocoB & OTXOHOB., PeSyAbTATH OCOrameHAA MOKA3HBALT, 9TO BHXOZ,
Tadonmnoa 3
XEMAUECKEe 3JeMeRTH ONOBOPYIHHX MeCTODOXIeHMH

Hexo, énenear Hexonged pyna
3neMeHT c—x X c X

c c

BacmyT 1550 | I70000 | Cepedpo 17 242
PryTs 1400 I7000 || Bonsdpam 300 230
MHIBAR 2100 1235 || lamr 5700 57
Bop 9837 820 || Mens 2700 57
Cypema 500 600 | Mapait 13 52
Camsern 5500 344

3zIf'cn.o(So:ax-l.cm.'rzad)x.z.
TOTOBOT'0 KOHII@HTpATA COCTaBAseT BCOI'O 4% ot nepe padaTHBaSMOR

M8CCH TODHHX IODOX. JTO Ompejeinfer OYeHs BHCORAR ypOBEHB 38MIACOB
TOKCHERGHTOB B orxonoxpannnnmax;jB'Haé§bﬂmee BpeMd E3BECTHO, 4YTO
B OTBANAX ONOBAHHO-TIONMMETAIAMUECKAX MECTODOXIeHME [46] B Bepx-
HeM Ooe odpasyeTcs 3048 BumenaunBaHua (30-40 cM) ,00enHeHHas py-
IHHMY DJEMEHTaMA X Xe/JesOoM. IIOpOIH OTBajJa2 B BepXHAX  IOpDH3OHTAX
X8pAKTEPA3YDTCA TaKEe BASKAMK DH BONHOR BHTAXKA (3,5-4,5).B nax-
HAX TODA3OHTAX OTMeYaeTCs oCOTalieHHe I'AIPOORECHNAMA Xele3a K Map-
regna, @. AHOrNA (QopMEpyeTCA 30HA CKOMJEHAA TUNCE.

B mouyBax, NOrpeCeHHHX MOZ OTBANaMA, IIPOECXOBAT omy THMasd
reoxuMIuecKad TpaHcpopuanud. Ter, B 10YBEX, HOrpeCeHHHX donee
20 ZeT HABAN, NPOMCXORAT CAMBHOE NOZKAC]EHAe BCef TOAmZ mpofand
(pH no 3,5-4,0), paspymanTcA nouBeHHHe KOLIOMNH, HApyWaeTCA NOUY-
BEeHHHIl -TOPIOWANIAA KOMIJIeKC, CTSHOBATCA TONBAXHHM OpraHAdecKOe
BemecTBO, MPOMCXONMT BHHOC K&IBIMA ¥ MATHAA K3 TyMycoBOro ropa-
30HTa. ['Op3OHTH NOYB O0OramakTCsa DYHXHHMA KOMIOHBHTAaMH, TIyOaHa
OPOHMKHOBEAMA KOTOPHX I/AA DA3/MYHHX XUMHYECKHX I/AEMEHTOB HEOomA-
HakoBa [46]. Bce 3TO CBANGTENECTBYET O MOLBAXHOCTH XBME9EOKEX
3JIeMEHTOR B OTBaAax, KOTODHe 4ACTO NPAKTHYECKA HAKEK He A30/HpO~
BSHH OT BONHHX CHCTEM M 9TH 3JEMEHTH MOTYT OKA3HBATH BO3IefcTBAE
H8 TeppUTOpMD MONCOOHHX xo3fijters I'UKa, pacmosaraeMHEX B 30H€ BO3-—
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Tef#fCTRRA BHODOCOB H OTXONOB Xpasmmm. He YUTeHH 3TH OGCTOSTONH0~
TBa B NpA pasMemeHEM PAGOAX MOCENROB I'OKos.,

Pa3BenuBaenoe MecTopoxnesms MeIACTHX OCYBHEKOR OO AMEDIRM-
CA NAHHHM ROHU@HTDMPYET B pymaX Iamb MeNb, XeXeso, cepy E cepel-
po ( HeroTOpHe, BmONHe BOpOATHHE 3/NEMEHTH-OPAMECE - CeleH, TOALY D,

MHUBAK ~ He E8y4YemH). [0 mpemsapaTensHof TOXHONOI®M H3 pyL OyIyT:

HOJNy4OoHH MERHH# A MATHe THTOBHMY KOHUeATpaTH, & TaREe KapCoHaTHHR
KOHIIGHTPAT, COOTBOTCTBYDNRJ IO TEXHEIOCKHM YJCROBHAM (IDCOBHM H3-
BeCTHAKAM, OTBANBHHE XBOCTH COGTABAT 85-89% moxomaoft pyaM. Omm
OyayT AMeTH NpeEMYWECTBOHHO 8JIMOCHIMKATHHE COCTaR B 0OZEpXATH
0roz0 I300 r/T cyasdmnuodt Memz (B 28 pas Bume Gosa) @  LOBOABHO
SHAUETEASHOE KOJRYECTBO CYNLIELOB xenesa. J3TH XBOCTH OASHE DY TCH
PasMecTATH HA BOXOCOODe KPYNHOX BOTHOR CHCTeMy PHOOXO3AMC THEHHO-
TO X MITBEBOIO NOAB30BAHEA. llpa ONaHADYEMHX OOneMax NOCHYE exe-
TONEO B XBOOTH OyLYT IOCTYHATE BECHMA 3HaUHTeNbHHE 80CONDTHHE
MaccE Mema. JanmmadTHO-TeOXAMAYeOKH] 8HeIA3 CHTyalaM IOKASHBAeT,
9T0, O y4YeTOM ManOKapCOHETHOT'O COCTAEA IBOOTOB, B ISHHOM CIyYae,
BeCEM& BEpOATHO OKHUCASHAS B HEX cyasfanHok Mezms Ko Xopomo pacT-
BopEMo#t cyasgarHOR PopMH ¢ oOpasopammem IOTOKA pacCeAHMsa. Hamom-
HEM, 9TO MeIb - S/AEMEHT HE OYGHb TOKCHYHHN B HATBEBHX BOZax, HO
HCRINYMTENEHO TORCHYHHE HAA THEIPOCAOHTOB. B magHOM cay4ae He HO-
KI09eHO ( TPEOYDTCH NONONHMTENLHHE HCCNeNOBAHAA), YTO OTRAS or
NOZy4eHRAT KapOOHATHOI'O KOHIEHTpATS MO3BOMAA Ok Co3naTh  (QUBHKO-
XEMAYECRYD OGCTAHOBKY B OTXONAX, BIOJHE ROCTATOYHYD L4 ocaxme -
BHA cynsdaTHOX MeIE B BHOEe mIOXO PacTBOpUMHX KaploHaTOB.

Henesopynune MECTODORNOHRT MO OTHOCHTENHHOMY JPORHD KOHIGH-
TpalAE B pynax 3/1eMeHTOB-IpAMECeffl YacTo He ABAADTCA OCOGEHHO KO-
HTPACTHHME TeOXMMAYOOKAME AHOMAMEAMA. OGHYHO HamOoNee  SHAYAMHM
XEMAYGCKAM 3JI6MOHTOM B pymex, IprEOCALAM ymeps OKpyzawmest ¢pene,
ABAAGTCA Cepa, NPUCYTCTEEE KOTOPOH (0 T0—-20%) 0D arzOMepamuy
KOHIGHTPATOB HDABOLET K BHODOCY CepHHCTHX COSIMHEHHH B armoodépy.

Tem He Menee, PasHo0Cpasue THIOBE MECTOPOXAEHRE melesa odyc~-
/0B14PAST LOBOABHO MECTPYD K&pPTHHY MIKDOBIEMOHTHOR CHTyamaR B
bynax..Kpome ToOro, msBaevenme n nepepaCoTKa OCHYHHX NAA HTHX Me-
CTOpOXNEeHnY OTDOMHHX OCBEMOB I'OpHHX ROpON NpUBONMT,Na%e Ipd He-
Go/bmOM ypOBHE OTHOCHETENBHOIO HAKOMAGHUS 9JieMeHTOB~npaMecell, K
NOABAGHAD 3HAYATEABHHX ACCOMDTHHX Mace XUMUYECRAX 3/IeMEHTOB B
0TXO#AaX NOCHYY ¥ OCOrameHAs, & TSKXE B BHOpOCax ‘mpe MeTamypreE -
YeCKOM Nepexple. '
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B ravecTHe npEMepa NpEBENEM NAEHNE OO CONEPRAHAAM MAK PODI6—
MEHTOB B IpeBHEX TOANAX ABYX MeCTOpOxNenH#: I)MeCcTOpOXNSHHO Ner—
KOOCOraTEMEX GOraTHX MATHETHTOBHX DyH; A 2) MeCTODOXLEHH® dopa-
TO~-MQTHe TMTOBHX py& ( Tabn.4).

B pynax mecTODOXNGHHS NEPBOrO TANA HOCTOAHHO  IPACYTCTBYDT
9/IGM@HTH C BHCOKHMA CONEDEQHHAMHA: MeXb, KOCaibT, IMHK, Basamaf
B xpou(Mers - II00 r/r, xoGaiasT - 386, mmar - 900 r/T).

BoraTue no coZepXaHAD XeAe3a DyNH STOTLO TENE OTHOCHTEIBHO
He0oraTH 0O CHEKTPY XAMAYECKEX 3JI6MEHTOB-IDAMECefl B CpABHEHHA CO
BTODHM THIOM DyIH - OOpATO-MAIHETHTOBHM. OTH PyIH CONOpEAT HEAHE
PAR XEMEYOCKAX SIEGMEHTOB, CDEIM KOTOPHX H3BECTHH: Xe/1e30,50p,MH-
EbAR, XPOM, DeNKAEe 3eMAH, ROCaabT, BOAbPpaM A MeUb.

XBocTH odoramenEs cocraplAnT I5-62%, ClenoBaTenbHO, IpE me-
pepadoTRA pyX 9TOrO TAMA CYAYT HARANMMBATECA 3HAUATOALHHE OCHAMH
XBOCTOB H, COOTBeTCTBEHHO, CONBNHE KOAAYECTBA XMMHYECKHAX 3J0MEH-
FOB: DBIREX 36MeJb, XDOMA M MHIBIKS.

Tadngoa 4
Cooran ECXOMHOR DyXH H 'OTBQABHKX XBOCTOB
XeNle80pyAHHX MeCTOpOXmeHAl B r/r

MecTopoxneare ﬂeoropoxnezme 6opaTo-MarHe TH~
MarHe TATORHX TOBHX DyA -
91 eMeHN pYX
Mexongas 8| cxonnan a XBOCTH OTBOABLEN
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" Xpow 170 | 2,0 -1 - [32] 4 684 |
| Penirme 3eMim - - -1 - 11300} 5,4 2600~
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B nacrofmee BpemA He pA3pAaGOTAHO OTAHIADTASMPOBARHHX METO-
A0B NPOTHO38 NOBENEHMA XUMHYECKHX DJIEMEHTOB NEpDBHYHHX ODEONOB K
DYX 1mOCA® HX H3BACUGHEA K NEDeMOmeHAS W‘“Tmﬁ'ﬁﬂéasﬁﬁé-
HEA. BO/IBMEHCTBO AHTEDECYDNEX HAC XUMEUOCKHX DNGMEHTOB HQACYTC
TByeT B TOPHHX Oopofiex B CyAbQMUHEEX dopmax. Ha IHeBHO# moBepXHO-
CTA OHE HAYMHADT HCIHTHBATH AKTHBHOE BO3IeHCTBAE SI'eHTOS XEMAUE-
CROTO B MAKDOGHOZOIMYECKOrO BHBOTPEBAHMA. [IpE STOM MATpalEOHHAS
DONBERHOCTS ODONYKTOR BHBETDHPAEMA OCYyCAOBNGES, Ipexne BCEro,Ko-
1AYECTBOM CyNB{MIOB M, CHeZOBATEIBHO, 00pasypmedcs OpE KX OREC-—
TleHAY CEDHOR KECAOTH (HARCONee SKTHEHHE AT@HT,pACTBODADIER THAXe~
MHe MOTEANH), 8 TAKXE COpOIHOHHHME, HeRTPSNR3YDIEME B OCSIATEAB~—
HHME CBOHCTBAME BMOMADUAX OpPyIOHEHH® I'ODHHX IOPOX.

B aro#t cBA3M CleNyeT OTMETHTH, YTO DO MMOGDMAMCH IAHHHM  BO
MHOTEX CAydadX CONepXAHHA CYAb(#IOB B OTXOZAX H, OCOGEHHO B XBO—

cTax, npesdmapt 10-20% mpH COMEpXAHMAX MeTaLloB (cBmHDA, LEHRS,

MelE) B MECATRE E COTHA pas BHme (GOHOBHX.
menavyuBanne XKMK"!GOKEX 9JIEMEHTOB B XBOCTOXDABRAMLAX  HH=-

TeHCHMIEPyeTCH TAKXO RHCNOTHHME OCTATRAME (AOTOATEHTOB,OCTyNA-
DIAX BM6CTe CO COPOCHHMA BOIaMA. }3y4eHNe NOBONEHHA  XUMEAYECKEX
9JIEMEHTOB HA MECTODOXNEHNAX B eCTECTBEHHHX KOpax BHBETDABAHNA
n03BoAsAeT NATH OPOTHO3 KX NOBEHNEHMA B OTBANAX.

B reoxmmmyecroit ZaTepaType 5TH BONPOCH NOOTATOYEO NOAHO OO~
BeNeHu [53], B OBA3E C Y6M HSNOXEM XD KpDATKEE BHBOIH,

_ B paspese soHu rmepreHesa PyIHHX MECTODOXNGHRE YeTRO npo-
ciexapaeTca mEfje peHIRSIMA aCCOLRANHMHA XHMAYECEAX pAEMEHTOE B 38—
BHCEMOCTH OT XapakTepa BepPTARAJBHOrO NPOJAAR KOPH BHBETEBAHHA,
THNA BMEMADNEX HOPON M CTENeHA KOHNEHTPAIME CYABGHIOB.

CpapHenme BHTEHCHBHOCTH MpOLECCOB nepepaciipeeIoHAA dAeMeH-
TOB B I'OpRBOHTAX ORAC/MHTENBHOTO THIS NAA CAELYOHETO pARA BMEmEN-
I@X DODOR: CHAMKATHHE { KPOMHACTHH# T4N KODH ENBET[MBAHHA) — &0
MOCE/RKATHHE (IZMEECTEE THN KOpH) - KapOOHATHHE (Ka POOBATHO-T'AM~
HECTH THO KO[H) NOKASHBAET, YTO ANA IepBHYHHX 0peonIoB 4 pym Oy~
MeCcTRYDT KOHTDACTHHE H OKHOHAIpABAeHHNE TeRNEBIME B A3MEHeHEA
XapaRTepa nepepacnpencisHEsy TENOMODPHHX 5AeMEHTOB.

B mopomax xpewmsMCTOro cocTaBa NpE BHBeTDHBAHER JacTO HaCID-
naercs peskad mapjepeHUnamas B ODOBeNEHEA XAMEYECKHX  HIGMEHTOB.
MHorme sneMmeHTH 3meChH OueHh NOLBAXHH B 9HE pIHYHO0 BHHOCATCH( IMHK,
KOCalbT,M6N5 , KanMu}l,CeNled ~ NOYTH BCEITA, CBAHGN M MMINBAK — Ja0—
T0, 0COCeHHO MpE OCEARE mupaTa). Jpyrie HAeMeHTH, B YacTHOOTH,
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MONMONeH,cepedpo, Capait, MEOTNS HAKAIIABADTCA, Yame BCEro BMeCTe
¢ THEDOOKHCIAMH Xelle38.

B nmopomaXx SIDMOCHIAHKATHOTO COCTaBa, LAA KOTOHX X&8pAKTEpHO
00pa3oBapMe T/MANCTHX KOD BHBOTDABAHAA, NONBAXHOCTD MHOIEX XMME-—
YECKEX 5IEMEHTOB yMEHBNASTCA B CBASH C NOABJGHEOM  COPONEOHHOTO
Gappepa. B yCNOBEAX BHBETPABAHHA M€ PBMYHHX ODEOJNORB ( BRpannegdudt
X8paKTep OpOABNEHAA MEHEDANA3AIME) Jiaxe IMHK 9acTo CTaHOBATCA
MaIOHONBAXEEM, JAWE A7 SHMOHOT@HHHX BAEMEHTOB (CeAeH, TeALyp )
paCmoEaeTCA pHEPrEYHHA BuHOC. ONHAKO 3TO yMeHBUEHNE TOXBHEHOC TH
HaGAnIaeTCs NeNeKO He BCETNa - OHO OCyCIOBAEHO BDEMOHHHME COOT-
HONEHMAME MeXNy IpOLecCaM# OCpa30BaHMA T/AHHCTHX MHAEDAlOB
ORECIATEABHHM pA3PyWNeHAEM CYALIALOB, NOZPOCHee 3TO ONACAHO B pa-
ote 0.E.Caera [53].

B nmopomax KapCOHATHO-TAEAECTOIO COCTABA TEHNGHIMA yMeHBHe-
HAS OONBEEHOCTH XAMEYECKHX DIeMeHTOB [IpOfBJeHa OYeHb KOHTPACTHO.
Jla®e B yCNOBAAX BHBeTDBAHHA CpABHATENBHO COTaTHX DyL COABIMHCT =
BO XAMAYECKAX 2/JeMeHTOB Beletr celd NHEDPTHO.

HocmenoBaHAA NOCAENHAX AT MOKASHBANT, YTO TEXHOI'eHHO8 BOS-
JeficTREE HA MeCTODOXNEHEe NPABONET K pe3RoMy (mo IO pas)yseamde-
HAD 30EH TENeprenesa.

Taxme ABAeHEA HAGADZAMMCEH, HAmpEMep, Ha  KpacHOTBapme#CROM
MOIHOKOIUe[aHHOM MECTODOXAeHEN Ha Ypaze [I]  HA CyABQENHO-RAC-
CHTEeDETOBHX MECTODOXRHEEMAX KOMCOMOIBCKOTC OZOBOLYLHOTO paftosa

[48]. :

B JCHOREAX OTBAAOB EHTEHCEBHOOTH IpPOLECCOB BHBETDRBAAMA
MHOTOKpATHO JOUMABA6TCH . JTO CEN3AH0 ¢ BHCOKOR MpUHNTIAEMOCYED™
OTBANOB 1A ATeHTOB BHBETDEBAHEA M OIaTONDAATHHME YCAOBEAME I
yhaneHms pacTBOPAMHX NPOXAYKTOB BHBeTONBaHES, HE yCNeBADIMX 0CECTD
HA TeOXEMEYECREX 68phepax. ITo COGCTBEHRO M NDEBOIMT K Sarpdshe-
HAD OKpyxabmed CpeiH.

InA ONPHRE XEMMYECKO# aKTHBEOCTHE CyABJNICOIepEamEX OTBAICE
MOXeT OHTH RCIOABSOBAHA TAK HAa3HBAEMASA KEHeTEYeCKad ROHCTaHTa
U, noEasupPamiias ypOBeHh CODOIME RECACDOXA (B MA) MOPOROR (Ir) sa
eIuarny BpeMen® (I Wac.) B CTAENAPTHHX YCAOBEAX ( BAAKHOCTH 1003,
reMnepaTypa 24°C). o mccaenosammaM fixomrosolt A.K. [70],nenuna
ROHCTAHTH BapbpyeT B mpeXexaXx 5-9 (m3secrTrakm), 50-60 (Bupamen-
HHe CyIbjumH), Gonee I00-200 (MaccHBENe CYAB(HAHHE PyAM pasamd-

HHX THIOB).
B orpanax, npA HX KSMOHGHEN HOBERENM BHBOTDHBARHEM TAR. X8O,
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K&K B B KOpDeHHHX ImOpONaX 00pa3yeTcA NpofaiE C BepTHRANLHOR SOHE—
ABLHOCTBD ORECJNTENBHO-BOCCTaHOBHTEABHOTO TMna [53]. B padore le-
BHECA [7{] OpEBOXATCA NAHHHe NO JODMADOBAHED NIOBEDXHOCTHOR  SOHH
ORNOJNGHAA B NOrpeCeHHON 30He BOCCTAROBAEHEA, YTO X O peNeAdA0
pacmpefienedae XMMAYECKAX 3JEMEHTOB B OTBAAAX.

Tarem oCpasoM, TeOXEMEYECKROe HCCAeNOBAHAE OepPBEYHHX OPSONOB
E pyXx ® BX DOBENleHHA B IpONECCAX BHBOTPEBAHMA IaeT HO3IMOXHOCTH
I MHOTOSCHeKTHOX MHTepmpeTaifM IQHEHX B npnponooxpannui meAdx.
lipexze BCEro, TOABRO MO HTHM IAKHMM MOXHO TOAyITH xaqecuemé
¥ OpICIEXeHHO-KOMMYECTBEHEHS XapAKTE DUC THRE OTXONOB,  BHOGDOCOB
CTOROB ~ OCHOBHHX MCTOYHAKOB TeXHOTEHHOTO 3arpA3HeHHA npoexrxpy:
EMOr0 r'opHONOCHBADMErO MpelNpHATEA, & Taxie LATH OPOrHO3 NOBOXKG-
HRA ROHUSHTDHPYOIMXCA B HEX 3N6MOHTOB B KOHKDSTHHX NAHIUAQTHO-
TeOXHMEYECKEX YCAOBHEAX,

HameuanTca & Apyree, nOKa eme mpaKTHYECRE He &IpoCHPORAHANE
BOSMOXHOCTA HCIOAB30BAHEA IAHHHX IO HE[NRAYAHM OPEOAAM. '

Kar xopomo m3sectno [I16], mayuenue OepBAYHHY OpEOAOE HO3BO-
IdeT HagdoNee TOUHO MPENCTABATH MOpHOAOTED DYHHHX 30H H IAET Ma-
Tepaal 0O OPOCTPAHCTBEHHHM OCOCGHHOCTHM DACIHpeneAeHEs ROHI@HTpa~
IMf XEME4ECKHX 3/6MEHTOB B OKOXODYMHHOM OpOCTpEHCTBE. JITH JAHENE
[03BONANT IDE [POEKTEPOBAEAN IO DHOKOCKBADGAXY DAGOT HOXADUHTEH BH-
COpOYHYD OTpaGOTKY MECTODOKNGHER K HAMETHTE OCLOM TOPHHX HOpOJ,
KOTOpHe B NEepCHeKTEBE MOTYT 0TaTh OGLEKTOM BTOREYHOH nepepadorm;
B TpedyOT OTHEABHOr0 CKASIKDOBAHAA, BCEe 5TO CHHEAET YPOBeHF MO-
Tepb, & 3TO BaxHelmmli, B KOHeWHOM CYeTe, CHOCOS OGWEro yaydmegns
COCTOARMA OKpyRmabmed CpefH. JaHHHe O mePRUYHHM ODROJAM IOBBOAA-
DT TaKEe HAMETATH OCBeMN M KOHKDETHOE I1DOCTpPAHCTBEHEOS nononenne‘
GNOROB HOPOX, KOTODHE DPALKORAIBHEO UCIOAB30BATEH RAA 38KASIKN I'Op-

HHX BHPAGOTOK, YTOCH JMEHBUMTH OCBHEMH 4 TOXCHYHOCTH NGDOLHHX OT-

BanonB.

3arpAsHeHAe ORpyxamie# ¢perH
B_pesyarrare I POHSBONCTREHHHX BHOPOCOR B amoctepy

HcToynmkoM 3arpasHeH#A aTMocdepHEOro BO3RyXa B I'OPHOXOCHBAD-
tiefk. IPOMHIIIEHHOC TH ABAADTCA TEXBONOTHMYECKHES OpONeCCH, CBA3AHEHG
¢ 00pa3oBaHEEM COMBNAX MACC MHAR. 9TO Oypo-B3pHBHNME PACOTH npd
OTKDHTHX p?apadomax (orono 60% Bceft ZHoOHBaeMOfi pyIH), OpOLOECCH
LpoGNeREA PYR MpA oCOraiieREm ( 0CA3aTeAbHM SNeMEHT INGO CXeMH
NepepaCoTRA) K Nedialma CTBAAOB, OTXOLOB odoramesss u JOCHYE.
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BucORmf ypOBeHP 3aUpASHEHMA BOSHyXA BOSHWKAeT TaKke HA yua-
CTRAX TPEHCIOPTEPOBKE M BHTDY3KE HA MpAEMHHX OYHKTAX RAAH OTBan8X.

OcoGeHHO 3aTpA3HEHHH{ BOSAYX B I'yOOKAX Kephepax, Ile CMech
ra30p ABTOMOCEIBHHX BHODOCOB B MHHepanbEOft NHIE fopMEpyeT TaK
HasHBaeMHit "kapbepHHP cMOM'. B yCnOBEAX WMTHAA BTOT CMOM pacmpo-
cTpaBEAeTCA HAY OCMEDHHMA MNOWANAME IpAKAPBEPHOR TEpPATODEH.

OGteMH pacCemBaeMHX B BO3NyXe IHAeBHX Macc Haxe Ha I'OHe .
cpeliHelf NpOM3BOMMTENLHOCTE COCTABNANT COTHE THCAYA TOHH B TOX,
9r0 SKBUBANEHTHO BHODOCY KpYMHOT'O MPOMHINEHHOTO KOMOHBATA. Tak,
Ipd MBCCOBOM B3pHBe Bg Rapbepe I50-200 T OmHIP NONHEMEETCA HA BH-
cory I50-250 M.

MEOTrOuHCIeHHHE NAHHHE O KOHTPOMD 32 COCTOAHEEM amsochepd
B paftoHe NepedYHCAEHHNX HCTOYUEEKOB 38rpA3HEHAA NOKASHBADT, 4TO BO
BCEX CAydYadx GOpMEpPYDTCA MOIHHe MHjeBHe BHODOCH, 00yCIOBNABAKLES
[peRHMEHEE HOpMATHBHHX [OKA3aTeNefi COCTOAHAA BO3LYXA no odmeft
KOHIEHTpALMA MHAEBHX 9YaCTHI B 30H4X, OT I mo 3-5 RM. Taxr, opz
B3pHBHHX padorax Maxa#nIOBCKOI0 MeCTODORNSHMA X€JE3HHX DyA (Rypc-
Kaf 06NacTh) IHAL OCENAET B pajEyce 3-6 KM OT Kapkepa, & pSCIH-
7eBde pyYIH HA OTK{HTHX CKJalaX HACMDIAKOCH B aTMocepe B paAlKyCce
I xm [6].

KoBuesTpaumd OHAM B BO3LyXe B 30He BO3xReficTpAA KapbepOB CH-
JBHO BAaphEpYyeT BO BpeMeHE. B CpemHeM OHA COCTaBAfeT 0,3-2,0Mr/M
(mo 4-5 ur/u®), uro B 6-40 pas sume IJK (0,65 Mr/M° CpenHeCyTOY-
Hed) ® ma 2-3 mopanka BHme GonoBoro yposaa (0,00I ur/n%).

B nmponeccax u3mesnbueHAs yuacTBYeT BCA. MacCa pyIH( KpoGneHne)
MM pyNH 4 BMeUaADmEX NOpOX ( OypoB3pHBHHE pe6oTH) . B mepeoM nmpaG-
IEXeHME COCTAB NHAM JOJAXeH OTBedYaTh COCTABY 3TEX [OpOX, XOTH,pa-
3yMeeTcA, E30MpATENbHOE A3MENbYGHME TEX MM HHHX MUHEDAZOB MOXST
H3MEHATH COOTHOMEHNE MEXNY XUMHYECKMMH 3JIEMEHTOME B IHZAX (o]
CpaBHeHAD C HCXONHHME HOOpOZaMH. [AHHWX TAKOLO pOLA HEMHOTO, TeM
He MeHee BCe OHM MOKA3HBANT OYeHb KOHTPACTHOe OforameHde MHIH
XAMAYECKAMA DleMenTam#. [Ipumep Teroro oCoralleHAs Np@BeneH B
1a61.5, XapaxTepE3ybmelt CTeNeHb HaKonAeHAA 3nemenra (IO CpaBHe-
HAD C KAA0KOM) B NHAAX MOAMGIEeH-BOAKDPAMOBOrO KOMGRHATA.

My BEIuM BO BCeX BEJX BHOPOCCB CXOICTBO OCmER accomMalfn
KOHLEHTpAPYDAXCA XEMEUECKAX S7eMEHTOB ( 38 ACKIDYeHAeM  y9acTra
CYABMIHEX KOHIEHTPATOB, THAE MOABAAETCHA OYeHb TOKCHYHHHA xaumei,
OTCYTCTHYDWM{t B IPYTHX NHAAX). B TO Xe BpeMsa CTeNeHP KOHLeHTpa-

¥ IEA 5N6MEHTOB IAA pa3HHX NHAell BapbupyeT ¥ MaKCHMalbHhe Hakonne~
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HEA XapaKTepHEH He N/AA TAABHHX IIPOMHIIEHHHX 376MEHTOB (MOARCHEeHa
E Boanjpame), a LA 37eMEHTOB-CUYTHEKOB ( BECMYT, CypbMa, MHEBSAK ,
CBHHeN) .

Izomans aTMOTEOXMMEYECKAX AHOMANER B paftome T'0 PH OTI POMHIVT@ H~
BHX KOMOEHATOB KxHOTO [lpMOpRA mpeBHmaeT 40 xM [ 26| .B soEe Max-
CHMA/bHHX BHOSNEGHHAR H8 DACCTOAHHM N0 2 KM OT HCTOYHAKOB BHOpPOCOB
Bumanaer: cBaEna B 1000-5000 pas, umuka 8 xamuas B I100-200, memm
# cepedpa B 50-I00 pas Gonbme HOpMH. CONOpEAHHE THREAHX METAILIOB
B IOBEPXHOCTHHX TOPM3OHTAX NOYBH yBeAHYEHO B HECATKE pas.

Yuer cocraBa MHIE, KOHUGHTpEDyOme#, XAK OHAO TIORa3aHO0, ¥ PO-
KyD accOonMaudl TORCHIHHX XUMAYECKEX SAEMEHTOB, pacilypAeT 304y
HeGNarONPHATHOTO BO3He#cTBEA. OLHAKO CRONBRO-HAOYN:  OGOOUEHHHX
MaTepaanos, perACTpAPYONMX (AKTEYECKEe pasMepH TAKAX 30H IO NpA-
MHM 38MepaM BO3NyXa INA DA3HHX TANOB MECTOPOXIEHEX H YCAOBEHR HO-
CHYA A NepepaCOTKH HPAKTAYECKE HET., ITO CBASAHO C He00XOIEMOC TED
CHEXDOHHOT'O LOIrOBPEMEHHOTO NAHAMAYECKOTO M3yWeHEd KOHIEHTDALHAY
IAPOKOTO CHEKTPA METANIOB B BO3AYXe HA DABJMUHHX DACCTOAHUAX OT
BCTOYHEKA BHODOCOB, KOTOpOE NOKA B CKOJIBKO-HHOYIb C€pHE3HHX Mac-—
-mTadax He MPOBOLKTCA.

B TO %e BpeMf NAHHHE T'eOXHMAUECKOTO KapTEpDOBAHMA  OGHEKTOB
OKpyxabielt CpeXy B mpeXefaX TepDATODAHE IOpHOKOCHBADWAX npenn s~
TES (NOYB, CHETOBOTO HOKPOBA), BHABAADT UeTKHE TEXHOT@HHHE IeO-
XUMUYeCKHE 8HOMANMA, CBASAHHNE C BHIANGHHEM MaTepmana BHODOCOB.
OTH aHOMAAAZ (MKCEDYDT 30Hy BAAAHEA ACTOYHEKOB BHODOCOB, 8 Tarkxe
COCTaB ¥ COOTHONeHAA HARGONEE XADPAKTOPHHX 3aTDASHADNMX BEmeCTS.
Kar npapeno, B HEX OCHApYRABAETCH BECH KOMIJIGKC THGBHHX  PyAHHX
9JIEMBHTOB M 3J6MEHTOB~IpUMECEH DyIl.

Taxum 0CpasoM, XepaRTepACTHAKE TeXHODEHHHX aHOMamtH MOTyT
CIyXETE KOCBEHHWM [OKasaTeleM 3arpA3HeHMA BO3LYWHOTO  Gacceius,
lousa fmkcEpyeT CTaTHYHHE KOHTYpH 3arpA3BEHAA M OTpaxaeT KyMyAd-
TEBAHE 3PEKT TeXHOTEHHOTO BO3IEHCTBEA Ha TeppaTOopED,  CHEropoi
NOKPOB OTpaxaeT KOHTY[H 3arpA3HEHAR HA HepMOl OCpABOBAHEA X M03-
BOAAGT CYIHTH O IMHAMEKE IIDOHCXOIAWAX I1POLSGCOB.

AHanus UMewEXCA NAHHNX NOKG3HBAET, UTO B 30HAX BO3neficT~
BAAi HCTOYHAKOB 3arpA3HEHAS BCOrna OCpasynTCA aHOMAAEA ¢ YeTKO
BHpameHHHM TpalieHTOM KOHLEHTpalid OT LIeHTPa K ne pide paa . Lied Tpa-
ZbHHE JacTA aHOMamfi OpMypOYeHH K MCTOYHMKY BHODOCOB. B HX npe-—
lienax ypoBHE COXEpRAHU) 3NeMeHTOB-3arpAsHuTe/Nelf B IeCATKE ¥ COT-
HY pa3 NpeBHmawT GOHOBHE NapaMeTpH. PasMepd LEHTpalbHHX  vYacTef
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aHOM@JED COCTABAADT IepEHEe KEJAOMeTpH ( OCHUHO He Conpme 10 KM ).

YoupaH#e KOHUEHTpanA# OpORCXOIET MO SKCNOHEHIHAAbHOMY 38KOHY.

Taséamguna 5
AcCOLMaIEA XMMAYECKMX 3NEMEHTOB B NMHAAX
MOJEGIEH~BONEPPAMOBOTO TODHOOCOrAaTATENIHHOTO KOMOMHATA

(B Ka@pRAX KOHUEHTpama# - K,)

Accoumanusa XEMEHYECKEX 3JIeMEHTOB
B IopsnKe yOuBagEA K,

K, 2 1000 | K, > 100 K, > I0

McrousBx nuael

BHOpDOCH Kapbepa Bi As,Sb,Mo0,Sd W,Fb,Zn,Cu,dg
BHCPOOH mai-ru Bi,Sb W,Mo,A8 Sn,Ag, Pb
° B1,Sb W,Mo,Pb,48 | Sn,Ag,Cu

BHOpOCH Lexa HpoCAeHHS DyX

BHOpOCH yYacTRA CYIKA Bi,Ae,Sb; W,Mo,Fd Ag,Zn,Sn,Cu
P 3a8Tpy3KE DeIROMeTaNbHHX

I pONIPOLYKTOB

BHGDOCH yYacTKa CYUKH Bi,A8,Cd{ ¥W,Mo,Fb Cu,Zn

A 3a8Tpy3KA CyABPANHHX Ag,Sb

KOHIIEHTPaTOB

Mopjonoress 308 Bo3feficTBAA BHODOCOB HOBOABHO Hecaoxss . Oonmi
KOHTYp 30HH BO3ZeficTBAA ompelelsdercd rmnpoueTeoponqruqecxon CE-
Tyanpet ¥, IJIeBHHM OOpasoM, HampaBileHAeM, CKODOCTER A gacrorol
peTpop. ONHAKO 30HH HaEGONee WHTEHCEBHOTO BO3MEACTBAA cnaaiﬂn co
[THAGBHMA YC/OBAAME A NepEOTaMA HEBHCOREX, TAK HB83HBAGMHX,"0mac-
BHX" CKopocTell BeTpa. 310 ¥ ofycaopiMBAeT LGHTPAABHOe IO~
J0XeH#e HCTOUHAKA BHODOCA HA IUIONANA BHABASEMHX aHOManal. [pe
3TOM MODPONOTHEA QHOMANEX OYeHH 3aBACAT OT peabeda.B pacuneHEHBHX
pafioBaX HamoONee MHTEHCABHHE JUYACTKE SHOMa/H{ LENAKOM JORAIMSO-
BaHH B HIpeleiaX TOPHO-IOARHHHX AAHAMAQTOB, B KOTOPHX PAcIOAOREHH
HCTOYHERA BHOpocos (M,E.BepuasEn, I975 Te)e

BHCRA3aHHHEe MONOXSHAA XOpDOMO MOATHEPXIADTCA KOHKDETHHME OpA—
MepaME TeXHOTeHEHX IeOXMMEYECKHX apoManni.

Ha pac.3 mnoxasay xapakTep pacipocTpaHerdd BHOpOCOB Kapbe-
pa MOnEOHeH-BOAEGpaMoBOoro I'OKa B TOpPHOM naunmadTe, ycTaHOBIeHBHHE
TeOXEMEUECKEM KapTApOBAHHEM BHOANeHAlt, yAOBAEHHNX CHETOBHM IOK~
popoM. Mu pamam { pAc.3, nomepevHHH mpodanb vepes IONERY) ,uT0 00—
JIaKO EHTEHCHBHHX BHIAXEeHEH HEAMROM JOKAaJE3yeTcA B LOAEHE, Ha
CEJAOHe KOTOpPOf pAacHONONEeH Kapbep, B He BHXOIAT 3a Bonopasned. 0HO
He/IEROM HAKPHBAET NOGENOK, PACHONOKEHHHE B I-2 kM OT Kaphepa,Tle
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OB( T/ru®

paGM Zasnmagdre
E - mpononsandt npodmxs)

0.3, UnTeNoNBHOCTE BHOAReMEA muE (xr/xn?cyr.) N XUMNYOCKEX 318MOHT!
B soHe posxeficrexd xapnepa I'0Ka 5 ro
(A - nogepesumut npojwas 9Yepes XOMEMY,

YPOBHE BHNAZeHH{l NMHAA K DyHoOCpa3yvildX MeTauloB (B magHoOM caydae
U3y98/ACH TOABKO OH) NpaAMepHO B 50 pas Bhme (GOHOBHX. B mpPONOAB-
HOM mpofEie BIOAD NOJNMHH 30H8 AHOMANBHHX BHOANERAE pacIpocTpaHe-
Ha 3HAUMTEABHO Hanbie, ¥ (OHOBHE NapAMOTDH JOCTATALTCA Jallb B
10 kv oT xaprepa ( puc.8a). MowHOCTH BHOpOCA Raphepa B paccMaTpd -
paeMOM Ciydae OUeHh BelMKa (Macca BHIANEHHA B pajone xapbepa I6 T
ga. I xv© B cyTkA EaE B 800 pe3 mume doHORO#t). B aTO# CBASE B pa-
crpeneNeHMH BHIANEHAH BiMAHAe oCoraTHTeNBHO# fadpEkm @  OTBANOB,
pacmonoxeHHux coorpercTsesso B I,5 B 3,0 KM or xapbepa, NOYTH He
cKasanoch. TeM He MeHee BCe 3TH OGBEKTH 9ETKO QUKCADYDTCA IO pe—
3yNBTATAM OOpOCOBARAA IOYR ( pAC.4).

JH@UATENbHHE 30HH 3aTpABHEHMA DTYTHD OTMedYaadch ORES Hpel~
npeATall moOwum ciaamues. lepepadoTka 70000 T ropousx claHIes B
IeHb ¢ comepsanzeM pryT# B 100 MET/KT [83] NpEBOIAT K BHIEN6EED
7 KT pTyTM B IeHb. lIpd Tar#X BHOPOCAX QOHOBO® ROAMYECTBO DTYTH
B noasax Ha mioman® I00 KM® B cpenmHeM yXBOANOCE 3a 2 rolia & yda-
cTkam# gocTaAranc 50 MEr/kr.

Bosmef#tcTBEe 00OTATATENbHHX (AaCpHK MOxXeT CHTH OYeHP HHTEHCH-
BHO. 3TO, B YaCTHOCTH, MALOCTPEpPYeTCA NAHHHMMA MO PaCpure exeTOn-
HO, ¢ 1924 roga nepepadaTHBawme# oxoao 0,5 MAH.T OONMMeTalIEYeC—
KEX pyn. dadpEra pacrmofomess B ropHoff MOXMHE Ha 3HAUMTE/LBHOM
yIaneHuE OT NOCHBADIMX HpelnpuATHi. Kanof mocenox gaCpuxa pacmo—
nOXed B HENOCpPENCTBEHHOK OMM30CTA. [aHHNE® I'eOXMMAYECKOI'0 KapTH-—
pOBagEA MOYB NOKASHBAWT, 4TO 338 TONH padoTH 30eck  00pasoBalach
nporAxesnas (Gonee I0 M) A OYeHh EHTEHCHBHAR, KOMINEKCHAA o
COCTABRy, TEXHOTGHHASA IeOXUMHYECKaS aHOMaaa ( rad1.6, pAC.5-6).

B cocTap aHOMANMM BXONAT BCE OCHOBHHE 3MeMEHTH Iepepadarh-
BAeMHX DYyX ®, B YAaCTHOCTHE, Tak¥e TOKCHYHHE, KAK CBEHEN, KauMi#,
KOCAnBT, a8 TakAe cepedpo, IMMHK, MeXb, BACMYT ¥ IpyrHe.30HA BJHAA-
HEA BHOpOCOB GacpERA AMeeT YeTKYD SOHANBEYD FeOXHMAYECKYD CTpyK-—
Typy, CBA3RHYD C HEONMHAKOBOJ IPOCTPAHCTBEHHOR pPaclpocTpaHeHHO-
CTHED 5/N6MEHTOB. BeCch BHABAAEMHE KOMIJEKC yCTARaBAABAETCA JHWNB B
CpABHATENBHO NOKAAbHOK 30He, mEpaHof I,0-I,5 KM, BOMR3E (adprke;
ONHAKO WMEEHO B TOH 30He ¥ pACHOONOXEB HOCEeAOR. AHOMAJMSA IJaBHO~
IO aJeMeHTa OepepadaTHBaeMHX pyL - CBEHIS - KHTGHCHBHO NpOABASHA
B 3HAawMTenbHO Gonee mzpoxoR (IO kM) 30He. IIpoCTpAHCTBEHHAA CTDY-
KTypa 30HH, TAK Xe, KK I B [peIuAylUeM Caydas, OnpenendeTCA reod-
mopponormet monmen (puc.?). CnemyeT 3ameTuTH, YTO LA BCEX DdJe-
MeHTOB, MMGDIEX HOpMH MpeneibHOLOMyCTHMHY KOHUGHTpaUE#,  ypPOBHE
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! Pac.5. Pacnpeneresde COLe[EAHAR CREHNA, [WMHKA, MEIX B no4pax
) ) BOIR3E odoraTHTeAbHOR $aCpHRE
P I - sMAaq U OpOMEIeHHAs 3a0Tpofira; 2 - odorararenbras HaCMMRA;
3 - XBOCTOXpRHMAHES; 4 — DeKa; 5 — TODRBOATAIH; 6-9 - MOYBH € COmep~
xaEreM( yoA.eN.): 6 - CBEEIA - 160-300; meaRa - 350-700, meng - 60-100;
7 - cBuEma - 300-600, mEeka ~ 700-1400; menE - 100-200; 8 - omEANE -
600-3000, ugake ~ I1400-7000, Mmemg - 200-I000; 9 - camama -domee 3000;
I0 - DOuBH ¢ (GOHOBHME CONEpPEAHEAME: CBEHIA - 80, mera - 140,MenE-30.
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Fuc. 6. kacnpenenenne comepxaduit oepecpa, KAAMMA, 6ApEA W KOGaXsTa
B NOYBAX BOXN3K OCOraTETENBHON GACPUKE

I-5 ~ cu.pBc.6; 6~9 - NOYBH C COZOPMABHHOM (ycu.ez.): 6 - ce-
peoya - 0,2-0,5, wamuus - 3-S5, capwa - 500-800, kodamsra ~ 21-30;
? - cepedpa - 0,5-1,0, xazuma - 9-I6, Gapus - 800-1600, koGanrra -
30-60; 8 - cepedpa - I,0-5,0, xazuun - I7-80, Oapua - 1600-8000,
Kodanpra - 60-300; 9 - cepedpa - Gomee 5, kaaMpa - Goxee 80, oa-
Pun - Gonee 8000, koGaapra - Gomee 300; I0 - NMOYBH C GOHOBWME CO-
AopxaHnaMM: cepedpa - 0,I, xaaums - I, Gapus - 300, kodanpra - I2

Puc.?. H3Medende CoIepEAHA]l XAMIYeCKAX snemearony )
B OOYBAX B SABHCAMOCTE OF DACCTOAHMA LO OCOTATHTENBHOH a6 pARMA

Jon., 0GO3H.CM.[HC. S




CoNepXadmit, MOKa3aHHHEe HA DECYHKAX, MPEBOCXONAT OTH HODMH.

TaxuM 00pa3oM, EMeblMecs NaHHHE NOOKASHBADT, 4TO HpE HOGCHYE
E 0o0OralieHAN OCpasynTCA BHOPOCH, COLEpXAIe KOMONEOKC XUMAYECRAX
376MEHTOB DyX, BRADYaDLaA# Coibmed 9acTHD TOKCHUHHE 3JEMEHTH. B
30HAX BAMAHAA BHOPOCOB, HocTUrabuEx [0 kaIOMETpOR HHTEHCHBHHE
H TET#eAMYeCRA ONACHHE TEeXHOI'éHHHE TeOXMMHYeCKEe gHOManMd. Ilpa
IPOGKTH POBAHAM X CTPOATEABLCTHEE I'0pPHOOOOraTHTENBHEX XOMOEHATOB
0C00eHHOCTH TEXHOTeRROff MATpAUME 38rpA3RADMNEX BemecTB YIATHBADT-
CA NAoXo. B 3Toit CBASH HpH NAAHMPOBAHKA (PYHRIMOHARBHOTO ACHOOAB-
30BaHAA TEPPATODMA MHOTUE NOCEeNeHMA H COAbCROXO3AfCTBEHHHe YIo-
IbA OOmaNapnT B SOHH MHTEHCHBHOI'O 3arpiA3HeHHS OKpyXapileft ¢ pelu.

Tadnmna 6
[Inomane & HATEBCEBHOCTH 34TDASHEHHMS pA3IIAYHHME
XEMA9eCKAMA BJIeMEHTAMA BOME3H 0COTaTATENBHON daspuKry

sne- | % | C [Lromans| C penane -
iyl rs)r aHONG 3arpia- gﬁ%epxam Iéggg)%u gggggmﬂgﬁmge gggg?!—
JIBEOE ’ waam ROHIeR- ]| ON0MATH I[O- {KOHNOeH=-
/1 XM ::;‘f)ﬁg g-— Tpagpe |(ceaxa, r/T Tpanaa
P | 50 160 3,9 1100 22 10000 125
Ag [0,0] 0,2 2,5 2,1 21 20 200
Zn |140] 350 1,6 3350 24 10000 71
Cu | 30| 60 1,5 290 10 2000 67
Cd Il 3 1,0 12 12 50 50
BL Il 3 0,9 8 8 50 50
Co | 12| 21 0,4 4 2 40 3
Mo 2| 4 0,3 8 4 20 10
Sn 5 7 0,3 34 7 40 8
£a. 300|500 0,3 1044 3 2000 7
w 2| 5 0,05 II 5 30 15
S& | 10} 30 Engs. 1pocH 50 5
In I|] 3 " ) 5 5
As | 50i100 " 200 4
30

3ar HEE 0B c M

SarpA3HenNe N0BePXHOCTHHX BONHHX CHCTeM B TOPHODYIHHX paio-
Hax ofga E3 HamGonee OCTPHX A XODOmO E3BeCTHHX npooneM. Yxe B
I974 T. B KOMHCCHZ NapaaMeHTa DpiTaBmm COCTOMAJIMCH CAymaHHA no
NOBOXy Iajiexa CKOTa M NaleRds ypoxafiHOCTE B NOJMEHHHX pagonax
Ysapca. EHAO OTMeUeHO, 9TO OpHE AOCHTeE CBEHIOBOR DyIH KO 25%  ee
TepAeTCA B IIOAAJAET B peUHHE CHCTEMH [74].

Eme B Havale CTOMETAA OHRO M3BECTHO, UTO BolaME p. KBEpRIH
@ESTONEO ¢ TeppATOpAE YaaTypCKOTO MeCTOpPOXIEHAd BHHOCHTCH X0 60
YHC.T Maprafna, @ B TBEDHOM CTOKE DEKH €ro cofle pEaf#e BO3pacTaer
p 23000 pes [63].

Ker E3SBecTHO [47_], [OCTYILIeARe MaTepaana B HpAPONHNE pynaHe
DOTOXKE pACCesSHAA 38BHCAT OT AaufmadTHO-T'e OXEMAYECKAX yCAOBEE BO-
ZocGopa E IBADOAOTHIECKOTO pexEMa BOLOTOKOB, onpeleAADHX AHTEH—
CEBHOCTH CENOBOBHX H (MSEKO-XEMAYECKEX IIpOIIECCOB BHBETDEBAHRA H
10948000 pA 30BAHNA.

B ropaofoCHBaDmAX pafioHaX Xapakrep M EHTEHCABHOCTE [OC TABRA
YEMEUECREX 3JeMEHTOB B BOJLOTOKE DE3KO MEHANTCH.ITO 00yCAOBIHBAE—
rcA MoMeHeHHEeM MeXaHAYeCKOM M BOIHOM METpaldd, CBA3AHHOK ¢ mepe-~
MemeHEeM COLBNMX M3CC TODHHX [OpDOA B HX [OCAENYDmAM nepepecipe-
ZeAenHeM B OTBazax NOX He#c TBEEM rpaBATALIEOHHEX [POLECCOB,C pas-
pymeHZeM XBOCTOXPAHAMEN HOX AeEHCTBEEM 2K30TreHHHX PaKTOpOB, co
CIEBAME C DYHHEKOB, OCOIATETENBANX ¢$aGpEK B XBOCTOXDAHEJAW,C MO- -
BEpXHOCTHHM CTOKOM C TeppETODAJ IOpPHHX OTBOLOB.

PasguEHe BEAH CAEBOB COCTABAANT Hamsonee BaEHHfi BHXOE TeX-
HOTeHEHX BeMecTB  ABAADTCA OCHOBHHM MCTOYHEKOM LOCTYIIeHRA noc-
XeIBEX B BOLOTOKH. B 9acTHOCTH, GOABNYD pOAb B MOCTABKE XEMHUEC-
KX BheMeHTOP P BOJHHE CHCTeMH ATpaeT OTMeJaBmeecs BHIIE TeXHOTeH-
HOe yCHJNen&e HpONECCOB BHBETpABAHAA HA Da3paCaTHBAEMHX MECTODOE-
nenaax. Ha KpacHorsapue#CkoM MeCTOpORNEHAHA B.H.ABnoamuuM [I] H2-
6Anmazach repMeTHYHO SaKpHTAs TOpHAS BHpPaGOTKa, CTEHKA  KOTODOH
OHAR DOKDHTH HOBOOGDA30BAHEAMM XODOMO DACTBODAMHMA MAEe paziaMs:
MEeZORHTEDATOM, UABAHATOM, IVIORKEDATOM, caMoponHOl cepo¥ H IpyTHE-—
ME,

o pacyeTam aBTOpa 3a CUET XHMHUECKOIO pa3yCoXMBAHAA 38 IOX
Gino BHgeceso 100 T cepamapera, I70 T XaABKONRDHATE, gonee 500 T
IMpATa. 33 CPOK HAGADIeHAA NOTepE MEIH cocrasang 1,82, a LHHKa -
4%. W3yuenue CanaHCa MOIH, HOCTyOKBIE#t B BOLOTOKH C ORNHOTO A3
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MeIHOKOA9ENAHHHX MECTOpOXIeHAH DOkasano, YTO sa mepHON BHKCIy&—
TemEE ¢ 1935 mo I983 rr. pynumuENME BOJlaMH BHHECEHO 0olnee 50
THC.T MEN®, OpaveM 2/5 3TOro KOIMYecTBS NOCTYyNHA0 B ORpy=Xabuyn
Cpeny. B HacroAmee BpeMs HA IaHAOM PYIHAKE H3BIEKAETCA TOJBKO
Menb. Bce OCTAaNbHHE KOMOOHEHTH (mEPORaA rpymna MAKpO3ZEMeHTOB )
COnepxameecad B PYNHAYHNX BOTAX, IOCTYHADT B PeuHyb ceTh. AHazo-
TEYHBA CATyaURsA HaCHDNA6TCH HY MHOIUX ADYTHX MECTODOXIEHMAX, I'Ie
COMyTCTBYDES 3AEMEHTH YaCTO Ne0T ypOBEHb 3arpAsHeHMA GOAbIE,JeM
H3BACROEMHE 3UEMEHTH. 3HAUETENbHAH YaCTE Depzona9ecKE COpacHBa6—
MHX CTOROB NDEXONETCA HE CAABH DYIAHYHHX BOX ¥ CIWBN C XBOCTOXpa~
HEXRR ( TA0X.7). CymecTBERHHM &CTOYHEKOM 3arpA3HEBRA ABARETCA OO
BepXHOCTHHE CTOK, T.@, BOINH ©CTECTBEHEOT'O CTOKA ¢ OOPONHHX H py-
AEHX OTBAZOB, NOPOT' B CO BCEX LpPYTEX 00LeKTOB, HaXONAMAXCA B
Hperenax rOpHHX OTBONOB. 3arpA3HEHHe OOBEPXHOCTEHM CTOKOM  0OCO-
GeMEO BEAHKO B pelloHax ¢ CONBMEM KOMEYECTHOM amiocepHHX  ocan-
KoB. XapakTepHefimel#f 0COGeHEOCTED OpaKTAYECKE BCeX BHLOB CTOXKOB

ABAAGTCHA peSKOe OCOTameHNe EX B3BemeHHHM TBePHHM BElleCTBOM,Arpa~
DUAM CYTeCTBOHHYD pDOAL B TEXHOT'OHHOM nepeMemeHEM 31eMEBTOB( TG,
8). Mo pasaEvHNM NaHAHM CollepxaHde TBEpPIHX B3BECOH B CTOKAX MO~
ROT ZOCTHIraTh NOCATKOB I/X, T.e. Ha OBa-TOH [OpANKA IpeBHAATH
MyTHOCTH ODEDORENX BOLOTOKOS.
TanpoxmMEueckaf THI BOX PyRHHX IOTOKOB PACCEAHEA OGHYHO Cy-
WeCTBEHHO HE OTAMYAETCA OT THNA BOX HAHHOTO OpAPONHOIO  pajtoga,
HadannaeMmue mamesemma OCYCIOBJGHH 0COCEHHOCTAME TEKTOHEMYECKOr0 A
AETQAOIO~CTPATATpAfMYECKOTO CTPOGHHA TEDPPHTODHE. JHNE OKONO MeC—
TOPORICHRY MOABAADTCA a3OHSABHHE BOTH C SAKOHOMEDHHM IOCTeHEeHHHM
[€pEXOROoM B 30HANBHHE DA YHSNGHEE OT PyRBHX Tex -[13,14]. B pym-
HHX pafioH8X OTMevaeTCA GAMB00TH COCTABA DOBEPXHOCTHHX E [ON36M-

HHX BOL [5],

[pe sxcnayarammn MecTopoxneBdll HACANINADTCA 3HAUETEABHNE
E3MeHeRNT MARPOCOCTABA IIDHDOINHHX BOX. B oCmem caydae 5T msmere-
BNA 38BECAT OT THNA MECTODOXNGHEA, CIOCO0E TeXHOJOTHM €ro 0T~
PaCOTRE, IMEPOTeONOTHIOCKEX H A8 BEmadTHO-IreOXEMEYECKET ycaozai
Bomocdopa, ompeneAADMEX HHTeHCHEBHOCT BTOPHYHNX HSMEHEHAN I'OpPHHX
nopox. HamGodee HHTEHCHBHHE HSMeHeHEs ofme#f rANPOXEMEE BOL Hal—
ADZADTCA B pAfOHAX, DECHOAOXGHHHX B TRIDOIAHAEMAYECKAX 30HAX 38—
TPJRHEBEOTO BomooGmeHna [50].

B T0 xe Bpems, na BomoTOROB B 30Hax BaEAHEA JOKos
TepHO PO3IK0e MOBLMERNE COJNe pxAHmY HaTpas, Kaamd,

k74

XapaK-
asora, docdaron

Tacngna 7

XAMEYeCKEEe /eMERTH B CAEBHHX DyAHWYHMX BOZax (MEr/ia)
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BOXBHPaMO-MONEGAEHOBOTO TOPHOOCOTATATEIBROTO KoMogHaTa
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(BABAHAe OHTOBHX CTOKOB) , B3BEWEHHNX BENECTB, .AXBUEL K XAOpUIOB
( BIEARME OPOMHNMIEHHHX CTOKOB). lonoGune mamenednn, XapaxTepHHe
Anq mporux IVKos, oTeuamach Hamzm B paitome NpelNpAATER [0 JOOH-
96 B OCOTAWEHMD BOIB(pPAM-MONMGIEHOBHX PYAR. Bucowme ~oxepxaums
XIOPANOE B KaABLAA CBASGHH C HCIOAB30BAHUEM XZOpHOK W3BECTH IIpH
OUBMEHAM XEIKOX 98CTE XBOCTOB OT fnoropearenrop. OmweuenH Tarxe
BHCOKH#E CONePRAHRA HeJTEempONyKTOB. B LiIe/1I0M, B TEeXHOI'®HHHX MHOTO—
Kax pacceAHsd ropHOAOCHBADIEX HpeMUpEATEY AMENTCH BHCORME 'COHE p~
RAHMA D3SIRYHHX OPraHAYeCKHX BEWeCTB TeXHOTEHHOI'O [IpOMCXOXIEHHA,
TpAMEHAEMHX B Ka4eCTBe aTeHTOR drorankonroro oGoramenmns [72) B,
B YaCTHOCTH LHAHERH [88].

B T0 3¢ Bpemd, HECOMHERHO, 9TO Yaile BCEI0 COCTAB MEKPODEE-—
MEHTOB B BONAX ABAAETCA CAEACTBAGM B3AANONEHCTEAS B CHCTEMEe BO-
Xla-nopona. HanpaMep, eTexHOTeHHHY CTOK BOIH C ceBepa docfopuTHOTO
kapbepa Maapny mapmapyer or 14,6-19,8 no II9,9 a/cer.xn [}5].3&
ReCATE MECALEB A3 OTBAAOB Kaphepa GHIO BHMEAOYEHO H ODOCTymHAO B
rexporpaj@yeckyn cers 8880 T Cyaspar-#o8eB, 1250 T kanbmmsm, I473 T
MarHed.

Coeusguveckoe BaEAHEe Ha BOLHNE CHACTEMH OKa3HBALT paspacorT-
RA MecTOpOEmeHE# cepu. Ha f30BCKOM Kappepe, Ile OCylleHEe BeneTCH
IIyTeéM OTKPHTOI'0 BOLOOTAEBA, BOIODDATOK COCTaBAAGT Goxee I00 THC.
ua/cyr. [9]. lipecaie BomH mO Mepe OpaCI#XeRAA K Kaphepy opHoGpe—
TDT MEHepaisaman 2,6-2,8 /X, 3 Hax I,4-1,6 r/n NPEXONUTCA Ha
Zoaw cyippar-noHa. Kpowme Toro, Bome conepxar 20—40 Mr/n1 cepopo -
nopona. Exeronso B pacTBop nepexomaT I00 THc.T TAnca, YTO IDEBO~
JBT K METeHCUQHAKAUME KapcTOBHX DponeccoB. llon yrposoft oxasHBanT-
CA xuHe IOMa, HDOMHUNGRHHE COODYXEHHA i KOMMYHARALEH .,

HJas paitonos TOKos XapaKTepHH pesKae 1 pOCTpaHC TEE HHO~B PEMOH~
HNe H3MEHGHAA KECIOTHO-IeNOYHHX YCAOREH [0BEPXHOCTAHX BOX, 4YTO
IpEBOIAT K 3aMeTHOE mepeCTpOiRe yCAOBHH MATDAIWA XAMUYECKHX 36~
MeBTOB. Tak, mpE ompodosanmm PeKHE, HA KOTOpO# pacmonoxer yxe
yoouesapmagca IOK mo moowve B o6orsmesun BOJB{pEMOBO~-MONECASHO -
BHX DyX, OK&3810CH, YTO B €CTECTBEHHHX JCHOBAAX yCHOXEEHHE NaH-
wagTHOE CTPYKTypH B Ipemesax BHCOKOTODHOTO penbeda OpaKTEIeCKE
Bé CKasHBaeTCA Ha E3MEHEHEH BOIAUEAK PR B conepxanmm THJI pOKa péo-
HaT-HoBa. Bce BOXOTOKE Bume I'OKa XapaKTepU3ynTCA HeATpaAbHOR pe-
armeit ( p=7,2-7,5). Teunedmpgs x BO3pacTaHAD OCOMX  OOKa3aTeleft
(radn.9) madanmaerca pafioHe OTRpHTHX pa3paCoTOR, B 9epre ropo-
Za (camp B3 mroaen), s pafiode XBoCTOXpagEaEmE. JT0, B 9aCTHOCTA,
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OpEBONAT K yCUNEGHAD HA OTHeNbHNX yUACTEAX DeusHOft cerd nonnnxngz:

™ MoIMGIeRa, MArpAIMOHHAA CHOCOCHOCTH KOTOPOrO IOBHEASTCA B
cradded pH.

OTBeT;T:;ZHEsz§:oxax pacgganna aCCONEAIRA XAMAYECREX 3:3::HTOB

XOpOmo KOppeMdapynT ¢ nnaepanoro-reoxnunqecxnug ococ)eﬂﬂ:;?mil oo

IpeREpyeMHX MecTopoxuesa# [5,I3,14,32,47,64]. Kagectne

raB accongandt B TBepnodasHof @ BONHODACTBOPEHHOJ  COCTABAANMAX

LOTOKOB BHIEpPXABAETCA HA SHAUMTEABHHX MIOMAIAX B COOTBOTCTBHEH

¢ MEeTANJOTeHRYeCKAME OCOGEHHOCTAME OOCIenHEX. PacmpeneleHnke ale-

MeHTOB, Kak MpaBano, SBAASTCA 30BAJIBHHM.

TadnEgnga 9
H3MeHere MmeNOYHO~-KACAOTHHX YCAOBAX H CONE DXSHEA

rEApOKapOOHaT-#0Ha B pevHOR Bole B JAeTHAX mepEOn.

(pH/Hcog B Mr/n)

MecTomonoxeHdae BONONYHKTOB OcropHas pexa [IpATOKA
Bume ¢acdpera (Hor) 7,5/71,2 ! 5/94 .
[pEponaNR HOTOK pACCEeAHHES 7,4/55,8 R ' g
Paffiod OTKpHTHX paspaCoOTOK 7,7/76,2 8,4/182,
CaMB #3 NOL3EMHHX BHpaGOTOK 7,6/71,8 8,3/466,6

PafioH ¢IMBA C XBOCTOXpaREIARA 8,5/106,5 18,4/549
B I0 M HEXe XBOCTOXpaHRmEma | 7,8/I22 -

B sonax samAnmA JOKos xapaxTep HAKONIGHRR & pacnpemelesd
XAMUYECKHEX 3/1EMOHTOB DOSKO MERAETCA. OTH H3MEHeHAA orue:anmcx
KaK 111 pacTBOPEHHOM, Tk B LN TBepnofasHol cocraBadpmax.Mende-
7Cs ypoBeHb CONEDXARAN U COOTHONEHAE 3IEMEHTOB B 'rexaorenau;OKoB
asoManrax, lpadeM, Haxe nocle Npexpamedns OyEKOACHADOBAHMA
ypOBeHb SArpA3HEeHHA MOXET OCTABATECA NOCTATOYHO BHCORHM. .

Tar, no nassuM B.A.CymoBa, Ha ONHOM B3 OTpadoTAHRHHX MenIH
KOZYeNaHHHX MECTOpOXNeHAf OCHOBHHMA OCHEKTAMA 38T [pA3HEHAA ABILAD-
TCA OTBAAM NTOZEH A BOOH, BHTEXANMEe H3 HEX (1XTOXBHR npofine sy
B I960-1970 rr.). Kag Bmmum (Tadn,I0), ypoBeEh 38TpA3feHHs ) g B
HACTOSMee BPEMA NOCTATOYHO BHCOKR. B acryapuE I'OHHER (Aurngalées
CUyEABUEM NpHEMHEEKOM CTOYHHX BOX CBHHIOBOTO pyRHHEA B 1845- >
I'T., HOHHHEe OTNOXEHAR IO CAX HOD ABAARTCA BCTOYHMKOM 3aTpASHS
BOLHOX fa3H B CHOTH [71]. AHanorvuHHe SABACHEA OTMEYEHH K mu::.-
IX IpyTHX T'OPHEODYIEHX DAfOHOB, ROTOpHE B HAcTOANee BpeMd He 9
cnayatapyorea |78,79,871. o



Tadzrena I0

Comeprange HEKOTODHX XHMEYECKHX 3AEMEHTOB
B BONle BONOTOKOB B pajtOHe OHBNMZX mTOAEH (MT/x)

Mecrononoxensze| M Ceanen] Limak | Cepedpo| Momadnen
lironpusa, ycThe pyuns I2 3,411 0,2 70
Pydeft 5 600 M HEXe mTOABAR I4 1,932 0,13 26
Pygett B 1000 M Huxe @mTONLHAE 8 55| 7 0,4 50
Pera mocne Boazesms pyura | 7| I0 7,51 0,28 32
Pexa mo Boamesma pyusa 2 1 2,31 7 0,25 5

lo uarepmanam o6zopa llemaca [74] mpenazmue KAHOBH GONbIAHC~
TB2 32C0pDOMEHHNX DYILHAKOB BenmxoOpaTaHEE B TedeHme NECATKOB H GO-
T€H JIET ABJANTCA KCTOYHMKAME 3arpA3HeHAA. Hanpamep,npenaxsye Bo-
AH, crexaiume B p.Pefimon mmenm pH 5o 1,9 x copmepramm 1o 300 mMrr/n
CBEHNE, 12800 - mauxa, 21200 MKT/1 menesa.

CpaBHRTeNBHAR XADAKTEDHCTARA COmepxRAHAN XHMHYECKHKY 5ACMEH~
TOB B DaCTBOPEHHOX JOpMe B BOJE DYMHHX ¥ TEXHOTGHHNX HOTOROB
paccesHm NOKA3HBAGT, YTO NOCHENHME He yCeTynawr HO ROHTpACTHOCTH
(radn.1I). Kag cnenyei' U3 NDABENIEHHHX NAHHNX, B OGOHX CIydYasx
HAOIDRanTCA NpeBHmeHAA NpeneABHO AONMYCTHAMNX YPOBHEH.

Ondoif B3 TIABHHX OCOGEHHOCTeH Bosgeidcrnad I0Kop Ha xapagrrep
MATpAIMNA 3/EMEHTOB ABIASTCA DE3KOE YBEAMYCHES NOME HX B3BEMeRHHX
dopM. 3T0 CBA3AHO KAK CO 3HAUTELBHNM yBeAAYeHACM MyTHOCTH BOHNO-
TOKOB, TaK ¥ C De3KAM BO3pacTaHWEM a0CODTHHX KOHIGHTpalEd sae-
MEHTOB B CaMOff B3Bec#, IpEYeM MOCAEUHHH faxTop mrpeeT donee cy-
LieCTBEHHYD DOXb. JlaXxe IpH HEBHCOKOH MyTHOCTA BOIH (HA ypOBHE {o-
Ha), OYeHE BHCOKHE A0COJOTHHE KOHOEHTPALMM DYZHHX 31eMEHTOB  BO
B3BeCH NPABORAT K OCPASOBAHAD KOHTPACTHHX TEXHOTEHHHX aHomanal p
PedHOf ceTM. ITO BamHOE MONOXEHHE HEOOXOMUMO yYATHBATE OpE OneH-
KaX CTeNeHE TeXHOTeHHOTO BOBNEACTRHA HA BOLHNE CHCTEMH.

B xavecrse mpumepa baccMoTpaM pacnpelelleHEe B3BelleHHHX fopm
XEMEJECKEX 5/IEMOHTOB B pajtone BARAHES NpeAnpAATIS M0 ZOoOHdYe R
00OraljeHHD NONEMeTANIAYECRAX Pyn. Hex BANAM, COLSpRAHHE 5IeMEH-
TOB BO B3BemEeHHOX dopMe 3HAUMTENBHO OpeBHIADT HOHOBHE YDOBHH ;
TeXHOreHHHE AHOMANEHM YCTOHYHEH (raén.I2). Bumange opennpasaTas
CKasHBaeTCA NPAKTHYECKA 00 BCej IiEHe H3Y9eHHOI'0 BOROTORA. TexHO-
TedHoe BO3ZeHiCTRAE NPEBONAT H K DO3KOMY H3MEHOHHD OpEPORHOTO X8~
PAKTEDHOTO HIA EAEHOrO pa#oHa) COOTHOWEHES HIBYX OCHOBHHX dopu
86
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CpABENTeXBEAA XADAKTE ECTEES COXEPEAHK

Taéxxnoa

# XYEMEYECKEX DHEMEHTOB B I pE DOJLHHX # TeXAOTOHHHX

BOASMI DOTOEAX paccesnEs (pacTBOpesHHe QoM B MET/X)
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PryrTao-cyphMAEHe, Cpenans Asnd

HoxmMeTanamdeoxue, Pymmuft Azrag
SoxoTopynue, BocrolEce 3adaliraxse

Mexsoxoxuesanmye , Dxauft Ypax
PryTHue ,3aEaMaTHe

GunpEft (I9 Bex)

epepaNlt Y9XBO
0K B3 paflose DOIEMeTAZIEY6CEOIrs MEC TOPOXKSHMA

OTOK anpyouni py, no noduve
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MHT' .
pymgannnuogs Mepe ylanesmA OT MCTOYHMKA 38TDHBHEHEA NONOCHHE HA=
HEA T BCYe3aTH, B NepBYD OYep
eIb 38 c4eT CoJlee HHTEHCHB=-
HOTO ﬁzeasmeaza R0/ B3BEMEHHHX ODM 2J]eMEeHTOB. .
we :zeiﬁzrggnaux NOTOKOB pacCedAHEA BpeMeHHHe KOXECSHEA XuMA—
KHX CBA3AHH, TJIABHHM 06pa3oM
C THIDOMETEOpOJIO: -
CRAMA BRAME : i rexaoren
o noiz:g B He OYeHF 3HAUKTEABHH [22,47}, TO TeXHOreH-
> xomme, B pacCesHEd XapAKTEpPHH pesKde KokeCaHms conepxsHAR
- opo € IOPOMEeXyTKA BDEMeHH, 9TO OCOCEeHHO ApPKO BHpaXeHO KAA
BHHY $OpM XEMEYECEHX 3]6MEHTOB. Kpome Toro. pesro ymemum

BaeTCH
Bncnuocz HEORHODONHOCTD pACHpeneNeHAA XHMHUECKAX DAEMEHTOR B 3a-
TB OT I'BEPONOTEYECKOrO Ce3oHa ( puc. § ),

Tadamnma 1I2

ikuzqecxne 9J/IeMEHTH BO B3BemEHHON ¢opme B paftone IUKa
0 Z0CHYe H OCOTraNeHAD NOIEMETAIHYECREX pya (MET/N)

MecTonmonozemme Mens Kanuus Craren Limsr
Bume IOKa 4,2 ‘
et 96|12 | mi | s
’ 0,3 16,6 96,1
N7
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8 . Imuammka pacn
PENeNe s MOMMCIOHA B BONAY DERE
Rperapyonest IOK (I) & B GoHoBOM Boxoroke (II) e
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BHCORMe CON@pSAHMA B OTPOMHHE MSCCH B3BEHEHHHX §ODM XEMAde-
CHEX 3/1eMEHTOB MpUBOIAT XK QOPMEDOBAHMD OYeHb KOHTDBCTHHX & IIpO-
TAXeHHHX aHoMalal B NOHHHX OTZOKGREAX BONOTOKOB, KOTOpHE C Tede-
HEeM BpEMEHE MOTYT ONpeleadTh Ka4eCTBO BOIH H ABJATECA BTOPAYHH-
ME ¥CTOYHERAMA 38IDA3HEHAA.

Ha pEc.9 [OKa3aHO paclpefieleHHe XEMEYECKAX 3J]OMEHTOB B Xo-
BEHY OT/IOREHASX TOPHOM peKm, IpoTexakmell B mpefeiax TOKa. Ipx
BXOfe pOKA B 30Hy BIHAHAA TEXHOTeHe3a OTMEUADTCA pesREe BO3pac-
TAHEA KOHIGHTPAIRE HA6MEHTOB - B NECATRE M COTHE pas HPeBHIADIAE
coflepxanas Kak QOHOBHe, TaK R B IpEDONHEHX opeonax.  KoATpacTHHE
aHOMAZKE NpOCAeXABADTCA NpPAKTAYECKA N0 BCed LmHe A3yYeHHON pERH
(Ha 40 ®M) B QEKCEDYDTCA B pexe CoXee BHCOKOIO nopanka.Ha pac.I0
IORA3aHO paclpeleleHde 576MEHTOB B ROHEHX OTIOXEHEAX HeSoMpmoR
TOpHO} peKE, IpoTeKapmel depes paftod HHTEHCHBHHX I'€O0JOI0pasheno-
9EHX pacdoT HA HONAMETAINAYECKOM MeCTOPORNEHHH. B HH30BBAX  PEKHE
pacIONOXeHO HECKOJBKO SKCIIyATALEOHHHX BHpacoTok. Ha rpafmrax
BHEIHO, UTO T'eONOTOpA3BELOYHHE paCOTH OKA3HBANT gonee cradoe BE-
AEEe HA pacrupefel]loHEe BIGMGHTOB, UeM SRCITyaTALMOHHHE BHpPaCOTRH.

B GOpMEpOBAHEM TOXHOT@HHHX HOTOKOB DACCEAHMA B NOHHHX oTA0~
XeHHSX 96TRO IpQCZexdBAETCH Ce30HHOCTD (prc.Il) .Creness Haxoune-
AE MHOTEX 37EMeHTOB B LOHHHX OT/ONEHEAX BO3pactaeT B SAMEDD Me~
%eHb B CHAXAETCA B NEpHOT BECEeHHEro HOAOBOABA. B paccMaTpABacMOM
caydae, HAamOOABMEE DACXOXIEHAA HaOmmpaTed IAA OCHOBHHX sngmaa-
TOB C/EBA (MOMAGUeH, BOAbJpaM, on080) B cdepe Bumanmsa IOKa (B do-
He OHM 3HAUMTENBbHO MeHbmE). 9TO CBA3AHO C HApYNEHAGM ecTecTBeH -
HOJi TONOBOf IMHAMAKE B3BEMEHHOTO BelleCTBA —.pE3KOE yBeNAdeHne
ero COTEepSaHER B BOLAX Hixe CIABOB 3EMO}i, B TO BpeMd XaK nas
peK JeIAMKOBOTO IETaHHA COZLEpAaHme P3BecH 3uMOf yMEHBEAeTCH( PAC.
12). B ecTeCTBEHHHX JCAOBHAX (§oH) MAHMMAAbHHE COLEPEAHAA B3BE—
[meHHOTO PellecTBa BaGmonapTcA B Nepaon spMuell MexeHH ( peKH HA8XO0-
IATCA HA TPYATOBOM MATAHME), MBKCEMaJbHHE - BO Bpems NABOXROB.
Fonee GnaronpiATHHe yCIOBEA JIA HaKON/JEHAA B HOHHHX  OTJIOXeHuafAX
BONASE MCTOUYHEKA 3aTpA3HOHEA CO3TANTCH 3uMO}i, KOTTA yBejMueHde
COZlepRaHEA B3BEMEHHOr0 BEWeCTBa DPOMCXOMAT Ha ¢oHe CHAREHMA pac-
X0Ia 4 CKODOCTE TeUeHEA DEKA.

06mas omeHKA paclperesioHAR XHMAYECKUX 3IEMEHTOB B DYBHHX
H TeXHOTEHHHX NOTOKAX DACCEAREA NOKa3HBAeT, 9TO nocnefHae 1o ad-
CONDTHHM CONEpESHAAM B NDOTAXEHHOCTH He YCTymaoT, BO Zaxe 4YacTo
NpeBOCXOTAT 0epBHe (radn.I3). B nenoM, KaK NOKA3HBADT JAHHHE, B

39



pafioBax passATAA NOGHBADNAX NpenupedATEf, I'Ke RavecTBeHHuR cocrap
TEXBOI'GHEHX HOTOYHAROB ( OTBAAN,XBOCTOXDAHEAMRA) B IDREINIE SLEK-
BaTeH DyLHHM, COOTHOmMEHEE MEXNy BEEMEHTAME B pANAX KOHI{OHT parNe
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Fuc. 9. BamfHNG NPOMHMIOHHNX CTOKOB I'ODHOZOCHBADEEr0 PaHOHA
H& KOELOGHTPANND XRMWYECKMX SNOMGHTOB B ZOHHHX OCBAKAX PER
I - mec; 2 - gycrapuuk; 3 - aAyr; 4 - HACceNEHHWH NyHKT;
5 - XBOCTOXDAHRIENA, LeNCTBYDNMS OT&pHe; 6 - TO X6, HOBHO;
?7 - oGorarmreasHan (GacpEka; 8 - mAXTH; 9 - BOAOTOKE, yXOAf~
KNG B TOHHOAB; I0 - POPHNG BHDAGOTHE: &) SKCOAYATAUMOHHHE,
6) pasBeAOyHHe; II - NpHTOKN

-

MeHfeTcd, @ OOmA# ypoBeHb HX HARONAGHAR B TEXHOTSHHNX HOTORAX

SHAUETONBHO BHIE, UeM B pYmMMX [56,57,67,921.

MHOTOWSCAOHHHE NAHHHE O KOHHHM OTAOXEHAAM MDEPOLEHX M TEX=
HOTGRHHX MOTOKOB NOKASHBADT, UTO OH YeTRO (QERCHDYDT CTPYRTYDY
aCCOLBAIAE XAMEUECKAX DNEMEHTOB, MOCTABIAEGMHX B BOJHHE CHOTEMH
TOQHOPYIHHX DAAOHOB M NO3BOAANT BHABAATH 30HH BOSHEHCTHUA TOPHO-
oGoraTHTE IBHHX KOMIJIGRCOB.

TaxEM 06pa3oM, TOPHONOCHBADMAA NDOMHNIEHBOCTDH ORAa3HBAeT Cy-
mecTBeEHOe BIMAHEE HA MEIpAIED XHMAYECREX 3JI8MOHTOB, KOTOpad mpo-
SBAAETCS B BOSHAKHOBEHAA KOHTPACTHHX B NPOTAXOHHHX aHomamit B
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Puc,.I0. Pacopelenende XHMAYECREX 3AEMEHTOB B LOHHHX
OTZOEEHEAX pOKA, IpeHEpybmeR pajfoH reonor'opa3BeROMHHX padot
Yon,0603Ha4. CM.Ba pECc, 9

BOIHHX cHCTeMaX. [loaBleHme NOC/SNHAX OCYCAOBAEHO MOTEpAMA Bemec—
TBA B TEXHONOTHYeCKO{ IemX ¥4 BOBJEUEHMEeM eF0 B MUTpaudn.Bce aHo-
MaJME MMeDT OOAM3JeMEeHTHHE XapaxTep, 9TO XOpOWO COraacyeTCH c
COCTABOM IIPOMHUNOHHHX CTOKOB. Hamdonee peskoc M CTACMJIBHO aHOMa-
NMK TpOABJEHH IAA TBepnodasHo# cocTasidbilefi MOTOKOB pacCedHud.

CremeHs KOHLEHTpauB# BCeX BEWECTB MOXET 3HAUMTEEBHO I peBHIATE
TAKOBYD B NPEDONHHX aHOMauMAX. Jlaxe rnocne IpeKpalleHds IKOIIyaTa-—
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lpamedanme: B raduEne ECDOIB3OBAHE NAHEHE HocxenoBaTensit:
, Maxfild [B6]

PEX

Pasternak (90

Hoxmxapmousms [47], Bopotmwxos

Opaponaxe

Boorounce 3adeftixamne
TexsoreHaHe

pHOM Aftnaxo, CIA

DpennpEATEA

x
TpaXbHAS YacTh Yxam
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KK,
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bi120'¢ uec'rOpomem 3arpA3HeHHEHe NOHHHE OCaiKH MOT'YT ABASTHECS BTO-
DEYHHM ACTOYHAKOM OOCTYIJIEHES BOWECTB B BOTEYD §asy.
BarpAsHeEe NOBEepYHOCTHHX BOXHHX CACTEM B TOpDHOPYAHHX pago-
HAX MOEeT IpUBECTH K 38rpASHOHAD A HEJOMyCTAMOMY yXyLueHHED Rave-
cTBA MONSEeMHHWX BOX, KOTOpHe B TAREX palioHax acTo ABAADTCA OfHH-
. CTBOHHHM HCTOYHZKOM BOLOCHAGREHHA. JTO CBASAHO G TeM, 4UTO B pait-
oBAX ropHONOCHBADmeR IROMHIIeHHOCTH OGHUHO fopMEpyDTCH persoHa~
AbHHe BODOHKE JAeNpecc#d, B NPORCXOAET IOXNMTHBAHRE MON36MHHX BOX,
NOBEPXHOCTHHME, DT IIPONECCH OABAKO NOKA eme IN0XO g3ydeHH.
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§. OcoGoft mpodneMolt B HOCKeNHES BpeMd CTAHORETOA MONBOABAA 10—
N 6HYA TOZESHHX BCKOMAEMHX, C KOTODO# CBA3GHO NOfABAGHEe IOpHONDO-

BaJbHHe naHmmadTH yxe ceifuaCc BO3HHKXADT HE measdax ApcTpamak, Ka-

wanH, Vcnasnes, Mexcure, CUA B Ha menspax JaabHEro BocToka E
OpadanTere, Tex npA paspaGOTKe MapraHleBHX KOHKpeUglt MPORCXONAT

[I MHIJIGHHEX JAKNUAGTOR B KORTHHeHTAnbHOM mexnde [661.Kapsepro-or—

Poy

Cpansnrexssas xapexrepmomxa oonepxammit (Mr/xr) sexoro,
3-ZONENX OTIONSHENX N[NDOXHHY N TOXHOPGHEMX NOTOKOP DEOCETHNS
IOK mo xmoOwye E odoramessm HOARMETAXNRYSCKHX pyI

TopmooGoraravexsnan fedrmxa, IHP

PyREME 10 XoOwde ImERa X CBamma, IHP

Topaonocusareme mpexnpuarTas B Cese

Hoxaneraxzmyecxue, Cepepmugt Tams-Mam

Xexesopynmue, Cesepuuf Tamp—Nans
Mezmie X momEMeTaZINYeCEES,[on

Cyasdmxmue, Azraft

Meocropoxxesnnxs
Ozono-pyxaEe CExors-Azmasg

HomMeTaxaxvecxne

no-le!amqeox!o ,

Tadannoa

M

paspymesde IOHHHX OTJIOXeHEE, rudenb GeHToca (a Ha BOCCTAHOBAGHHE
ero HyzHo 200 neT), yMmesbleHde ATONZABKTOHA, BH3HBADMEe HA3MEBe-
AES porTocaHTe3a U TpofmdecKAx uenei, TORCAUHOS BAEAHAE HA DHO TA-

EelHX MEeTaMloB.
48



I e TR 0. 6 _aHOMAXEN

CTO e R8K 30HH 3aTDASHEHRA

Boxpmad 9acTs OTEpHBAEMHX MECTODOXHEHM{t BHBEZEHA NpOIECCAMR
OporeHesa B 3pO3EN B 30Hy rEmepredssa, IZAe DyAH B fepBRYAHE Ope—
OXH HOmAgabT B DESKO HePABHOBECHYD (@3ARO-MEXAHNYECKYD A (H3HKO-
XEMEYECKYD OCCTAHOBKY. JTO ODMBONET X MADOKOMY DASBATAD 3B 30HE
ranepresesa HpONecCOB paspymeHMs PYRHHX MecCTOpOXAesHi, pacmpelne-
ZeHNA HX BEmMecTBA B OKPYXANMeM IPOCTPAHCTBG - IpHPONHHX reaax
daocdeps ~ B OCpPASOBARED BTODHUANX 0peonos paccedARad,lpexte BCO-
To B noupax”, llpapoAsuf BTOPNYHHE OpEOX PACCEEBAHEA ~ 3TO CpAB-
HATEABHO AOKAXBEAA, IDEMNEADNAA K MECTODOXTIEHED 9acTh AaHmmadrTa,
B mpezenax KOTODOR yCTaHABAMBANTCA SHOMAZbHHE I'eOXAMAYECKEE X&-
paxTepCTHRR (rIaPHHM 0CPASOM, DOBHNEHHHE KOHIIGHTDAIME XHAMEYUEC—
KAX DAGM@HTOB), OCYCHOBAGHHHE HpOLECCaME TROEePreHHHX Hpeospaso -
BaHAl ( BHBETDEBAAMA) B pacCesdHAd ( BOZHAA H MeXaHEIecKad METp8-
DAA) BemecTBA PYNHHX TeX E IeDRAYHHX 0peoos.

Caexyer OTMETHTH, YTO 2HOMAIME XEMAYOCKAX HXEMEHTOP B pafto-
HBX pyAHHX MeCTOpOXTeHml QAKCEPYDT BKCTpEMAZbAHE 3ROZOIO-T'E0XH -
MAYECREE CHTYAIME, E3BECTHHE HAM B IpapoXe. B oroft CBA3HE,AX OH6-
HRA OpA OPOEKTEDOBAHAN IDAPOXOOXPARHOM NEATEALHOCTH HA dopuu pye-
MEX TOpHOOCOraTETEABHHX KOMOEEATAX OYeHh BAXAS.

TunepremHHe reoXEMEYECKEE HPONECCH HA DYMHHX MeCTOpOXIeHRAX
¥ o0pasyeMHe IR 9TOM QHOMAAEA B E3BECTHOM MAGHS MOXHO paccMar-
DEBaTH HAK MONEAH TEXHOT'OHAHX I'eOXEMEYECKAX CHTYyammf#t, AHaIE3 HX
DOSBONT6T NPOTHOSEPOBATH IOBELCHEE XHMAYGCKHY 3AEMEHTOB B CRON-~
ACHRAX 34rpASHADNEX BemecTB. OCOCSHHO 3TO BAXHO A9 pOMEHRA Ta-
KEX [I0X0 HCCAGNOBAHHHX 3a8fa4, KaK IOBeJeHEe OTXONOB B mpomecce
HX HeH30eXHOr'0 BHBOT(MBAHNA B YCAOREAX NHOBHON NOBEXHOCTH B MH-
Tpalug XHMEYOCKEX 516MEHTOB IpE 3aXOpOHeHEE OTXOROB B TOANE TOp-
HHX TI0DOX.

lpaponaHe renepreHENe IeOXHMEYSCRES AHOMANRE IOBOLHO X0po-
mo mayveHH. OcOGGHHOCTH HX COCTaBa, CTDOCHEA K IIpOC T PAHC TBE HHOT'O
pacmpelielennsd OTPAXeHH BO MHOIRX (yHNAMEHTANBHHX pacoTax [2, 12,
19,28,29,47,53,59]. B CBA3E C 3TEM OTMeTHM JMNS BHBOTH, HamGOXee
BaxHHe IAA TeMH IaHHOR paCoTH.

I Npaponmie reoxmumuecxue 2HOMAJIRH , IDOABNGHHANE B ADYTRX IpE —
DORHHX TeJaX — BOLAX H DACTHTEIBHOM NOKDOBE ~ KpATKO OXADAKTODH~
30BaBH B CHEIWAABHHX pasfellex.
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OCmEM CBONCTBOM BCEX N[MPONHHX T'eOXEMAYECRAX agoManult ABAA-
ercd DOANDAEMEHTHOCTH EX cocrasa. CocraB rHIepreHHEHX apoManuit
X0pomo KOppeIEpyeT C COCTABOM PyX ¥ BRADIAET TIOMEMO I'Z8BHHX pyXA-
HHX DNEMeHTOB DIeMeHTH-COyTHEEE. flocaensme, ONHAKO, B HPAKTHRS
Te0n0ro0-TeOXEMIYeCKAX ECCI6NOBAHNR, MPOBOLEMHX I1A neJselt NOECKOB
PYRHHX MECTODOXIGHHR, A3yYADTCA HENOIHO. Kax npaBuno, HaHHHe 1O
raRAM TOKCEUHHM EATpeIEeATaM RAK KaIMEA, CeleH, JacTo PTYTh, MH-
NEAK, AEC0 OTCYTCTBYDT, RGO NpABONATCA NO pEsyABTaTAM aHANK30B
¢ HeBHCORO} UYyBGTBATENHHOCTHD, (URCEDYDMHX MAIB OUEHb BHCORHE
conepxagni. [nomags OpeonoB OTHEABAHX MecTOpOXNeHR# BaphaApyer B
OpefelaX: HecATHe NOME - NepBHEe KBAJPATHHE KAJOMET[H. Onmaaxo au_a_
OpeOMH MPAKTEYeCKE BOEIrna GAOKAPYDICS B cOimzeHHHe CepHa, xapa::
Te[msyDOEe OpyJeHeHEe DYIHHX UOZe A DafOHOB. [romans TAREX oo-_-
paft yxe NECATRE B COTHE KBONDATHHX KA/J0METDOB. lng 9THX TEpPAT
paft OOHYHO XapaKTepes oomaft NOBHEEeHHN ypOBeHb KOHUGHTpANER py-
KooGpasyDmEx 3XeMesToB, B (oAe KOTOPOro X NPOABISHH OpeolH OT-
IeNBHHX MOCTODOXNeHE! ¥ DYLONpDOABJEHAR, 3QHEMADIEE B CDelHEM
orOO 20-25% oCme#t maomang.

0GoOmeRne MHOTOUACHEHHHX NOACKOBHX [JARHHX NOKA3WBaeT,  9TO
B CpeliEeM ypOBeHh XOHIEHTDAIME XUMHUECKEX 3]6MEHTOB B opeogax
MeCTOpORNeRH ( BHNGATEMHX B KOHTYDE C 95%-#f BEpOATHOCTED) He GO~
nee deM B I0-I5 pa3 npemumaeT (OHOBHE 3HAYEHEA. JEms B DEHTp8Nb-
HHX OUeHb JOKaAbEHX (0,0n xM°) somax 0peoJOB, HemOCPENCTBEeHHO
TpECCEpYDIEX DyNHHe TelNa, YDPOBHA KOHUGATPAIHMA BHIE X 3EAYUTENBHO
pume (B JECATKE, peIRO COTHE D23 IpeBHMAaDIEe fononue) . paEponsHe
reoXEMEUeCKEe AHOMAJEE B [OYBAX 3HAUATENBHO MeHee HHTEHCHBHH,JeM
| pexHOTEHHHe aHOMamE#, TeM He MOHee B B EX Ipefelax IJIA 3/eMeHTOB,
EMEDIEX TETHeHAYecKAe HOPMH KOHNEHTpAIME B NO0UBAX, PETECTDEPYDTCA
30HH C NpeBHmEeHZeM 3TEX HOpM (CBEHeN, DIYTH, peXe — MHIBAK,Melb,
IMHEK B Apyrae). TaxaM oCpasoM, BHABJAEHH CAACu¥ cpenuEl HHIMBA-
IyanbEHe yPOBHH BOSHEfiCTBAA OTHEABHHX XAMATECKEX d]eMEHTOR sa
CKONBRO~BACYNS SHAUMTENBENX IAOMALAX. ONEAKO B CBA3H C BHCOKO#
KOMIIGKCHOCTED ApEDONHHX TeOXHMHUUSCKAX AHOMANHMA CyMMapHHE ( apnp-

TEBHHE) OOKA3aTe/M HAKOU/NeHHES XAMAYECKAX 5JeMEHTOB B OOuYBaX .
O4eHb BeNHKH.

HecumoTpd Ha TO, 9TO IJIONAMA LIPOABNEHAR MHTOHCHBHHX IIDHPOX-
HHX SHOMAJHMJ MEHbIE, dYeM TeXHOTeHHHX, Ip& [/1aHZPOBAHEM T'ODHOOCO-
TATUTENbEHX NpPeANpEATER He HCKIADYEHO ACHONB3CBaHEE Te ppATOPEHR
TAKAX AHOMSAHA NOJ XUAYD 3aCTPOHKY ¥ CENLCKOE X03AHCTBO,389aCTyD
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OCecleunBapnmes MECTHOe HACENEHE® OCHOBHHM OCHEMOM  pACTATENBHHX
(a WHOrZA M MONOYHHX NAMEBHX IPORYKTOB). ITO CBASAHO C TEHIOHNE-
eff pasMemaTh NOCEJKH I'eONOrOpASBENOYHHX NAapTUP B SKCHEIMIWME K&K
MOEHO CIEEe K- DAsSBEIHBAGMHM MeC TODOXIGHMAM. [JOCeNRE 49acTo Hacle-
nyorca ITOKamu ¥ BHOCIERCTBME 38TpA3HeHHe OKpyXapmelt ¢ pems 3meck
MOXET pEe3KO. YOHARTHCA 38 CUET TOXHOI'GBHHX aHOManKi#.

Tar, pafloH OZROI'C DYRHOFO IHOAA CYABGEAHOTO MECTODOXIEHEA
cocrapager 250 KM°, E3 Hux Ha I20 qu KOHNEGHTDANNK CRAHIG, MO
IMHKE, ROGaZbTa, ONOBA, MOIEGNEHA IPEBHHADT (OHOBHe  SHAYERRA ;a
5-I0 pas, & Ha maomamm 25 nuz - Oomee, deM B IO pas. U3 fmemarT:
BACeZeHHHX NYHKTOB 5TO# TeppUTODEA — CEeMb DACHOONOREHH Ha Teppd-
TOpMAX ¢ BHCOKAM CON@DEAHMEM XHMAYECKAX 9NEMEHTOB, NpEYeM TDE K3
HEX HAXONATOA B NpelelaX MHTeHCHBHHX (oomepxapma B IO m doxnee
pes Bume QOHOBHX) aHoManA} yKASAHHHX 3IeMEHTOB. OCOCEHHO OHACHO
970 HA STHX X6 TEPPATOQMAX pASMEmeHH CeAbCKOXO3AfCTReHHHE yronh;x
B npEycaeCHHe ydY&aoTKA, H BAANENBOHN,STHX YYaCTKOP NOYTH BECh
OBOMHORX B (QPYRTOBO-ATONEHY DANEOH HONYYAMH C TEpPETODEM aHOMAIMM.

DAg Kpyroro RpynHEOTO peTHOHA pA3BMTAA CYILJHRHO-KECCHTEQE -
TOBHX MeCTODOXNOHE} HO MOACKOBHM IeOXHMEYECHHNM IAHHHM  BHABIEHH
TPH THNA aHEOMANEfAl, BRIDYAKGEX B ACCOIMAINED 3JeMeHTOB-EHIZKATODOB
BOCBMA TOKCHYHH KOMIZGRC XHME9YECKEX DAEMEHTOB: I) pryTh - CBHH-
OOBO-MHNLAROBHE C LMHKOM, MeXZBD, OJIOBOM, CYDBMOH, MaprasmeM;
2) CBEHIOBO-MHNEAROBHE, TAKXE CONEDEAIHEE BHCOKEE KOHIeHT pallal
Ea3BAHEHX BHWE TAXSANX METAAZOB H 3) CBAHIOBHE ¢ MEIED M LHKOM.
OGmas mAOEAXH NpOABNGHAA aHOMAIER oxono 5000 xu2, HoHneHATpatmy
oRAEN8 B mousax RocrEranr 0,I-0,5%, pryre - 0,00I%, 9ro  MHOTO-
RDATHO BHEE NPONEJABHO JNONYCTMMHX. B paccMaTpMBAEMOM DeTZOHE MAa-~
HNpYyeTCH DASHATH® SHAYATONBHOR IOpDHOROCHBADMOR IPOMHMIGHHOCTA X
Kpynsoft oCcryxEBapmeft AEfpacTPYRTypH., JO MpOBEeNeHEA HROAOTO-TEO0-
XUMEYECKOR 9KCHepPTHSH, DAX YIOQE# RPYOHHX COBX0SOB H  NOKCOCHHX
X034#CTB OPOGRTAPOBANOCH DASMOCTETH B BOHAX MHTEHCHBHOTO paSBE—
TEA PTYTHO-CBUHNOBO-MHMBAROBHX AHOMANEH.

PerzonaxsaHe reOXAMAYECKH® MOAA, (ERCHPYDEES DyIHHe MpOBAH-
e B nerapxorennecme 30HH N0 ypOBHD HAKOIAOHAA XEMEYOCKAX
DABMEHTOB B OUnerTax OMoCepd, SHAUATENBHO MEHE® KOHTDACTHH KO
CPABHGHED C SHOMAIMAME DYNHHX OOXeft K MECTOPOXIeRE#. YCTymapnT
OHE EM X IO KOMIJIERCY MpPOABAEHHHX B HAX XEMEYeCKHX 5AeMeHTOB.Kax
IpARAXO, TAKAEe IPOREHIMA - CYODermOBH Omoceps o onpeneIeHED
B.B.KoBaascKoro [30]- QMROHpDYDTCA TAABHHME DNEMEHTAME MOTAILIOTS-
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HEUeCROJ ClelMalasalMl TEpDETODME HA yDOBHS 2-3 Kaapxa, penRxo Go-
nome. Tewm He MOHEe, TAREE NPOBEHIME EMEDT BAXHO® 9KONOTRYECKOe
sHauedHe, TAK KAK C HAMM CBASAHH MHOI#e 9HEEMEYECKEe 3a00J]6BaHEA
QenoBeKa ¥ XEBOTHHX. Hecmorps Ha TO, 9TO Cephe3fue KOMIISKC HHO
3ROIOr0~CEOT@OXHMAYECKEE ECCIeNOBARAR DONOCHHX OpoBRHIME BavaTH
opaBHATENBHEO HENEBHO, HMEeTCA yXe MBOTO NpAMEPOB HEOGAATOmpRATHHX
GEOMOTAYECKAX [OCAENCTBEH (MenBO-IEHROBAA nposuamma Oxsoro Ypa-
na, CyDBMAHHE IDOBAHRIME (epraHCKOE NOMHAH, MOMBONeHOBHe [POBMA-
mu CesepHOit AMepmrE X ID. L 4] B I BCEX DYNHHX MeCTOpOXIeHHA
HeOCXONEMH ECCHEXOBAHHA B 9TOM HAMpABISHEH.

TaxuM OCpPASOM, MPADONHHE DEOXEMAYECKR® SEOMAIEH C 3ROJNOTH-
qeCKEX IOSAIEA MOTYT CHTH RHTepIPeTEPOBAEH KAk 30BH 3arpi3HeHNA,
OrpeHAUMBADOES BOMOXHOCTH MDHPOXONOAB3OBAHEA IpE [pOSK TR POBABAH
ropao0GoraTETeILANX KOMOEHATOB.

3rozmoro-Guoreo q OGHRA TEOXMMHUYECKEX SHOMANE

JRONOTUUEOKAT ONEHKA I'eOXEMEUECKHX AHOMAJAA B KOHETHOM Cue-
Te ONpeReAfeTCA YDOBHAME KOHI@BTDHDOBARHA XAMAYSCKEX  DAGMEHTOB
B XEBHX OpraguaMax (To eCTh CHOIreOXHMEYECKEMH CBA3SAME B CHCTEMe
Cpena-OpTeHA3MH) B CEOZOTAYECKAME C7eICTBHAME 3TOrC ABJNGHAA.

Hccnenonaned GROTeOXEMHYECKAX B OCHOJOTHYECHEX noc renc Tl
3arpASHOHRA ORpyXapmed CpelH XEMEYECKAMH JAeMEeHTAMA HEBYATHE NpaR-
THUeCKHR NEmS B mocasnsme I15-20 7eT. OcHOBHAR Macca pador  3TOTO
HEMpABAGHAA 3AKINIAETCA B SKCIBREMERTANBHOM H3yYeHHE peaximd XH-
BHX ODrapESMOB HA IIOCTYIJIeHEe B HEX TeM HN¥ HHHM oyreM (¢ mamefl,
BOSIYXOM, BOXO#) MOBHMEHHHX KOHNeHTPAIMA XEMAYECKAX  BREMEHTOB.
B pesyabraTe STHX padoT BuABIEHA WEDORAA X pasgooCpasHas  ramua
OTpRNATENBHHX NOCAeACTEAY, BHpAXGHHHX KAK B BHI® crnemEfavYeCREX
U TOTO RIE EHOYO XEMEYECKOIC 376MeHTa Gozme3meHHHX peakmufit, Tax
£ B BEZe pesKImit HecHKemE(E4ECKOTO Xaparrepa, Xorua IeficTBHe 516~
MEHTOB CHOCOOCTBYET YEAMYERED Y8CTOTH OTKAOHERHE OT HOpMAABEOTO
M3EONOTAYECKOTO DASBATAA OpreHE3MA HJE NOBHmeRED ofmeft sadole-
BAGMOCTH.

XAMEYOCKEE DNEMEHTH — BTO HPOTONNA3MATEYECKHe  TOKCARAATH,
CHOCOOEHe HAKANMEPATHOA B XHBHX OprapMaMaX. TOKCHUHOCTE BX B 06~
meM cIydae BO3pACTSET C yBeJNTeHEEM aTOMHO MacCH. JCTaHOBIeHa
raRxe SABACEMOCTH MOXNY CTENeHED TOKCEGHOCTHE E (MSHKO-XAMEYECEE-
M KOHCTAHTAME oIeMeHTOB: 3IEKTPOOTpENATENABHOCTRD,  HOYTeHIEAloM
BOHH3aIMA, CTACEABHOCTED KOMIIEKCOR.
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JKCOEepAMEHTANEHHM H3yYeHHEM HA RHBOTHHX JCTAHOBASH Xapaxrep
BARAHAA TOKCHYHHX COA6M XAMAYECKHX HAGMEHTOB B8 OTIENHEHE CECTE~
MH oprapasMa. IZaBHHe CASHNCTBEA - 9TO I'OHANOTOKCHYHOCTH MAN BIN-
flEMe Ha NONOBHE KAOTKE (yCHBaDMER DAX SMEMEHTOB TamIER-KAIMKf-
PTYTE, MHEBAR-Capait, XpOM-HEKeAb, IMHE); HefpOTOECHUHOCTH ( TAl-
INft-pTyTh, CBEHEN-CepeCpO-Oapuit-HNKReXb-XPOM~INEK); HOHPOTORCHY~
HOC TH( KM~ DTy Th~TA LA AW HK~HHKO A ~X POM~0a pR—Ce pespo) . JoTa~
HOBNGHO BO3XeACTRHE NOBHNEHHHX K0S MHOTEX XEMAYECKHX DIEMEHTOB ,
ORasHBaDmeecs B yrHeTOHHM HIE MODAXGHNH XE3HEHHO BAXHEX @HTDOB
B QyHKmE{: LeHTpAnNbHOR HEePBHOR OHCTEMH, OpTaHOB KpOBeTBOPEHAA,
BHyTpeHHeft CeKpomEM, CRexera. O4YeHb COpHO3HH MyrareHaHe sfpeRTH,
Hapymanm#e penpOXyKTHBHYD (YHKIED OPraHHSMA M BHDAXeHHHE B  BANG
DaTONOrE# CepeMeHHOCTE B DOXOB. B mooXenHee BpeMd NOABAADTOR Aa—
HHHO IO KAHNEPOTGHHOMY BANAHHD MHOI'MX XMMEYEORHYX 3A6MEHTOR.

Opr AcciemoBanme paCTeHmE yCTaHOBAEHO, UTO B OCHOBE TOKCH-
960KOr0 3(ORTA XAMAYECKEX HUEGMEHTOB AGXET HX RGHATY pEDYDmEe Nk~
CTBHG HA MOTACONNYEORE BaXHHO COXRE, UTO SaTpardMBaeT CAMHE pas-
AnuAHe QE3MONOTEYECEME SBEHRA OCMEHA: DOCT Kopaed, gorocaares,
Bonuu#t olMed E jpyrae. OCmme Hecmemmmueckme OpoABAcERA Meftc TRy
XEMAYECEEX SAGMEHTOB: 3aMe[JIeHHe pOCTa, XIODQY, CHAXEHHE IDOXYK—
TEBHOCTH, HSMEHOHZE OHOXEMEYECRAX oorasaTenef.

BosgneficTEEe XEMENECKHX 9JEMEHTOB CENBLHO 3ARNCAT OT CIOCO0A
EX OPOHRRHOBEHES B XEBOR Opram#sM, fopM HAXONNEHEA H  XapaKTepa
accommamtit,

PasEo00pasgEe COOTHOWGHHR BOOX 2TEX farropos B npEpommHY H
TEXHOTOHHHX AHOMAIMAX He NO3BOAAET IORA TEODETHYECKE IIDOTHOSKpDO—
BaTh KOHeYHHR afifexT E TpedyeTr HATypHHX HCCAEXOBAENSE.PadoT TarRo-
T0 pona OOKa eme CpPABHATEABHO HEMHOTO, OCOGEHHO KOHKDETHO NAA
TOpHOPyZBKX TeppuTOpER. M, HEOMOTDA HA TO, UTO MHOTEE BHBONH,OO-
ZydeHHN® AR CoZ6e H3YYeHHHX MCTOYEEKOB 3AT[ASHEHEA( IIPOMHILGHEHE
ropoxa, paftoHH MEeTalNyDrAYeCREX NpeIIpRATELY), Moryr OHTE IocTa-
20YHO MEPORO PACIDPOCTpAHEHH, BAXHO IpECTABATH XOTH OH B e pBOM
OpUCIMEGHEN CYMECTBYDUES IAHHHE IO BANAHED IOpHO0COTA THTEE HHX
OpOH3BOACTE E NpEPONANX IeOXEMAYECKEX aHOMAAE#t, Coemdaxa AX 3a-
RIDY86T0A B MADOROR KOMINERCHOCTE COCT2BA 3ATDASHADNAX  BEmECTB
(B KOTOpOM OmpEXNeNADEYL pOTH AIDADT HMEHHO XMMRYECKNS  DAGMOHTH
Ipd CpABHATENSHO HeCOABIOM SHAYGHAM OPraHAYECKEX 3arpASHEHTeAeR)H
B MHOroOGpA3EE myTeft MX MOCTyNAeHEA B OpraHAsSMH.

HauGonee yriyomeHno, XoTd B a8 ReGOBMOTO CHOECKA O0BEKTOB,
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HGC/le[JOBAHN DEAKNEE XEBHX OPPagi3MOB B II0EPORHHX onoreonmnqe::
KEX NpOBEATEAX HOROTODHX PyUHHX peftonoB. anm. npoGneMan nwm:o_
HH (yanaMeETalbHHe padoTH MROMH EBroreoxaMEveckro# naoopa:ogum,mo_
anaunoff B.J.BepHaNCKEM H BO3TAABAABIOACA MHOTHE T'ORH .
® B.B.KoBaIbCKEM.

rpaJm;::’ ucclenosaHEd CHOTEHHHX OMKIOB MeNIHE, DEHKE, xamam,dxo-
GenpTa B HEKeAA B T8K HA3HBAGMOM ORHO-Y palECKOM CYOperroHe ;z:
ciepH ( MeIHO-TARKOBAA K HAKeA5-K00a b TO-MeIHaA NPOBRHIEAA B pa

HaX pasBATAA KOAYeIaHHHX MeCTOpDOXINEHA#) DORA3ala, 4TC Haxe up:
CpABHETENBHO HECOMBIMX CpENHEX yPOBHAX HAKOMISHHA 9J1eMeHTOB B
npelleflaX PerHOHANBHHX TI'eOXAMEYeCKAX none#t ( kosdaIMeHTH xo;mea;
palgE B NOpPOJAX & MOYBAX B 2-4 pasa BHEE KIADKOBHX ypoBHel) Hal-
JDIAOTCA Cephe3HHE JKONOTWYECKHe IOCIEXCTBEA. B pacrensax, — OpH
TOM %e IDEMEDHO yDOBHE 8HOMANHHOTO HAKONIGHWA 3]EMEHTOR,  WMEPORO
pasBATH pa3iE9HHe INMCQYHKIAM, IpoABAeHAHE 6o B BAHE MOpPHOAOTH-
YeCREX OTKIOHGHNf (HM3MeHeHEA pocTa ¥ pa3BmTafd), GO B BENe 3dH-
IeMAdecKEX 38607eBapmit - X70p03a, HERPO3a HIM Gecmaomaa [4]. ¥
XEBOTEEX [4].. MAPORO PACHDOCTDAHOHH 9BHNe—
MEYeOKEe 3360NeBaHAA ATHAT, Nopazapige o 50% mpanzona. [pa aToM
noaEEAeTCA JPOBEEb I'eMOTIOCHHA B ODATPOLMTOB A HACADA@eTCHA yBe-
AEYeHde CONePEAHAA MeJX B NeYeHE IpA NMOHAXEHEM ee B KDOBH. ¥ de~
nopeEa, 1m0 IgHEnM P.A.PyOmura [4], ycTaEOBZEHO DACHpPOCTpAHEHA®
SHIEMIUSCKO} aHeMAH, BHSBAHHOH yBelMueHMeM KOHIIGHTpALAM  MEI: B
MeCTHHX DpOAYKTaX mHTasad (B 2-3 pasa).

J1A OMOTEeOXEMEYECKOft NpOBMHIEE B pAOHe DTYTHHX MECTODOXRNE-
Amft yoTaHOBMeHO [2I), UTO KORNOHTpamms PTyTE B TPEBAHMCTHX pac-
rexgAx Bapeupyer or 0,7 mo IO mr/kr, a B mOYBaX & OeYEHH oper
0,3-0,5 mMr/kr (mpa gore 0,05-0,08 Mr/kr).
EcTecTBeHHO, UTO CTeNeHb KOHIEHTDEDOBAHES XAMU9YECKEX JJeMe-

HTOB B DacTeHRAX BTODIYHHX OpeO/OB DYAHHK TelX H M6C TOPOXIIe HHit
MOXeT OHTH 3HAUATENBHO Bume, O 4eM, B JacTHOCTE, TOBOPAT MBOTO-
quC/eHHNe JAHAHE N0 GHOreOXEMAIECKAM OpEeoJiaM paceefnid leo]. mpa
5TOM, B TEKHX CAydagX OCHYHO IIOBHmBETCH KOMINGKCHOCTh  COCTaBa.
Hanpamep, aBTOpaME B Opodax yKoca Ha NOJMMETAIAYECKEX MEcTOpOR-
IeHASX, MOMAMO 8CCOLMAIME 3NEeMERTOB, XapaKTepHO#t WA Bcelt mpoBH-
HIEE (MeXb,UHER), BAGADIAMMCH KOHNEHTPALEA TOKCAYHOIO KaiMEA OT
1,5 o II Mr/xr (npe gose 0,4 Mr/kr). TexEM 0CpasoM, 3KOIOTEIEC—
KA ONacHOCTh yYaCTKOR PA3SBATAA BTODHYHHX OpEONOB, B IIPAHIMNG,EH-
me.
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Jas TeXHOTeHHHX S0E SaTpASHeHRS B I'ODHOpYAHHX paliogax Taxxe
yX& E3BECTER NOCTATOYHO MEDORHY CHEKTDP OTPHNATONHHHX ONOI'® OXMME-
9eCRAX H CNONOTNYeCKEX DeaxiEfl XMBHX OPI@HN3MOB B CBASE C BHODO—
CaME 0oCOraTETeNbHHX facpEK, 30HAME BIMAHAA MECT XDAHGHNA  OTXO-
XoB, HCOOAR30BAHAGM 3ArPASHOHHHX BOJ IN4 NETHA B OpOWEHEA.PaxTE-
9YeCKEX NSHHHX ONHAKO eflé MAZ0 M HOYTE HET MATepEAZdD N0 XOMIAGK-
CHHM HCCHENOBSHEAM, BCECTODOHHE IO IMHOR IPOrpaMMe IpOCAeXEBAN-
UMM BCE BO3MOXHHE BANH BOSKefcThEA. [[03TOMY HDNBONAMHE HNXES MA-
TepHaAH BAXHH JHNG JAA NOHAMAHNA IPMHIMIAANLHOTO XADSXTEDA OXO-
AOTNYeCKAX NOCAGACTBAR B STHX CIyYAAX.

Bymanme BHODOCOB OYeHh SABECAT OT 0OCTABA OHIN. LaX,CpaBHE-
EHe TOKCHYHOCTE HEKOTODHX BEJNOS muZed moxasaxo [34], uro mo cre-
HDeHE NDOABAGHNA NATOTeHHHX CBOACTE OYeHb PASAMYHH IHAN  MELHOI'O
KOHII@HTpATA, MeNHOf, MeIHO-EKKeAeBOR M HAKeAeBOR pyn.B vacTHOCTH,
Banpamep, XOpomO M3BeCTHO® y I'ODAHX pPadOSNX 3a00XeBaHEe - CHIN-
KO3, pDa3BEBAETCA B (oZee TARGANX dopMax B 0iydae, OGOTSHEHERA NH~
i Meranxamm (ZmamHHe mo cypsme I.A.Iyxsosckoro, [I8]).

[pAMHX ECCHemoBanmE BO3TERCTBRA aTMOChepH, 3arpA3HeHHOR BH-
OpocaMi TODHOOGOTATHTOABHNX JaCpEK HA 3IOPOBEHE HACONGHEA NDAKTE-
9ecKE HeT. /MenTCH IANN yRASAHAY HA DOCT SAM6PTEYECKHX ¥ HOEOTO-
pHX mpyrax sadolesapmit. B OpHANENE CETYAUEA X NOCAGACTBEA 3]60H
He NONXHH OTAMYATHCA OT XODONO MSBOCTHHX CAyYaeB APYIAX HCTOYHE-
ROB sarpAsmenss [36,37,5I], HIA KOTODHX JCTAHOBAEHH 3HAUAMHE HO-
ROXATEABHN® KODpENAIMA B [EIM: BHOPOC-BOSAYX-TEOXAMAYECKAS QHO-
MaAEA B BHNANEHWAX H3 ATMOCQepH Z nodsax — 4eJOpeK. MarepEan pH-
OpocoB Yepes memb: BHOANGHRA - MOYBA NPEBOAHT K 3arpASHeHND pac-
redn#t. Tax, Ha nepafepasm 30HH BO3XEMACTEAA BHODOCOB .OCOTATETEAE-
HOR $adpAKE, B 9SCTHHX OIOpOLAX E CEHOKOCAX HACNONANECH  YDOBHE
E8KONNeERs UKHRA, CREHNS ¥ KQUMHA, OpeBHIADNEE B CymMe IATNeHE-
9eCREe HODMH ( Tadn.I4).

AHrImAcREe ydemHe [74] Ha yuacTRe, 3arpA3HeHHOM BHODOCAME,
BHDAUMBANE DEJMC X YCTAHOBEAA, 9YTO COZEpXBHME OBHEHIA B HeM 3HA~
94TeNBHO NpeBHCAAO npEAATYD [K (I MI/Kr cHporo meca). 3JTEME X6
aPTOpaM¥ yCTAHOBNEHO, YTO CBARG! HAKANAMBAETCA IJABHHM 0CDasOM B
kOpHemIonax (MOPKOBE, AyR) E B KODHAX ( 6pDCCEILCKAA KAmycTa, C8-
nat), ONHERO B ARCTBE HAOITNA KOHNEHTDADYDTCA META/IH B ONACHHX
KOMHYeC TBAX.

Chexyer mONYEPKAYTH, YTO B NOCEAKAX TOPHOPYRHHX  Npenmpad-
TER, HCIHTHBADIAX BO3NefCTRME BHOPOCOB, LI NeTeft OYeHs  BeNAKA
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ONACHOCTH OTpABAGHAST OPIAHHINA YMMHYECKHMH JJEMEHTAME U3 00YB. B
IETepATYpE OMECAEH CHydalM CHBHHNOBOTO OTPABACHMA HeTelf, HTpanmRX
B MEOTAX NOBHIEHHOTO COHEDXAHMA 3TOrO dleMeHRTa. PaccudTaso, dTO
IR CONepEAERE CBEHNA B MHAE 1000 Mr/kr sa 30 MEHYT aKTEBHOR AI-
pH B OpranEaM peCeEra mocTynaer EO I00 MERI CBHANA HpE HODME IIOC-
TyIXeREA ¢ npoaykrame mETassd 130 Mrr/cyTka. NOIyCTEMHM OpH3HAE-
v0S NONOAHETEABHO® NOCTYNRGHRe ¢ MHABD JMmb IS MEI/r, 94TO COOT-
BETCTEyeT COXNepEAHED B moyse 300 Mr/Er [’73,76]. Kax GHa0 DORasa~-
HO HAME, B TeXHOTeHBHX QHOMAINAX HEYXa4YHO PACIONOXeHHHX  I'OpHEO-
DYIHHX NOCEIKOB 48CTO BACINNADTCA Cojee BHCOKEE ypOBHH.

Tadaana I4
XHMRYECKEE SIeM6ATH B CeALCROXO3AMCTBOHHHX pacTeHHAX

‘B B0He BosjeficreEs dadparE OCOTrameHEA CRHANOBHX DYX

(MI/ET - CYXOR MaccH)

PacreBRNSH Mems JiC 20 3 Ceauen | Kanuai
KyKypysa,Kopuonue sacts 4-I I-3) I06-184(3-9)36 (4) | 0,44(I,0)
KyKypysa-nouaTox 3,61) |36,%1,6)]0,94)|0,0%1,2)
Caexasa 21,6(2,3)% 212,I(7,7) 6,5(7) | 0,13(3,2)
Jxoc Tpap 9, 1) II(2) 39,4(5)! 0,66(1I,6)
Tousa 85-152 310-I352 | 520-560 4-6(6-10)

(2-5) (4-I5) (18-26)

[pEuevanme: B cxolrax - xOs$fMIAEATH ROHIGHTpDAIME 0O OTEOWNE -
HED X MecTHOMY JOHY.

HocTynAeENe XEMNUECEEX SIEGMEHTOB B ODraHKaM ZeTed BO3BMOXHO

vaxxs ¢ OMABD, SAHOCEMOR B JoMa Ea padodeR onexne pommrexeft [37]
38,
[ ] [Io napsEHM AETAX#CREX yYeHHX f74], B paffoBax NOJAMETaAIEYeC-
ENX DyNHEROB EMEeTCH MHOrO CBeLERN} O KOppeXAIEAX MeXNy pacumpe-
eZeENeM B NOYBaX CEEANA B ypOBHeM 3800AeBAGMOCTE 8TEDOCKISPOSOM
E KapmecOM. OXEax0, NpAMHX JAHHHX O BARSHEM CBEHOA HE HEMeeTcd X
OKOpee BOEI0 HTOT SA6MeHT Erpaet POAR HHINRATODA RAKEX-TO  HHHX
He0RArOnpESTHHX yoaoBdfl.

¥Meercs pHE ECCaeqoBamMl, NEMOHCTDEDYDIEX OTpATIATEeABROS
BOSKEACTERG HA GEOTY MECT SAXODOHOAEA OTXONOR ROCHWE H odorame —
mmd, [pr 5TOM OHO COXPAEA6TCA Uepses NeCATKH AST NOCAe  3aK[HTRA
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pyneEroB. Tex, B Yamsce [82] m » Comepcere [85] B I00-500 M oT
CTapHX NOPONEHX OTBANOB, BCIEICTBEE BETDOBOZ E BOLHOR 3pO3EE 0C~
pasSOBANECH AHOMAXAE C COIEDEAHEEM CEEHNS B DACTORRAX N0 275 MKL/T,
970 OpepHmAeT HomycTAMHE ypopeHb. [IpE BHHOCE HA 3THEX y4acTRax
OTMEYalIRCh CAyJam I'HOSAE IOMamHero crora. [pa aToM B $erammax
Kopop conepxague Col Bampamep, KocTHrano 6-50 MRT/T mpa HOpMe
I-2 Mxr/r. ABazorwusne ciyva Badmonanzch B Horaemmm [93] npe
HEHOSCe B paffoHe MOPOr, DOCTPOGHHHX ES OTBAAOB CBHEIOBOIO [pyNHE-
KA. B RpOBM NOr#OmAX KOPOB 316CH OCHAPYEMIOCH OTDOMHOE COJepxa-
AEe CBEHIA (2 MT/2),

Ha yxe ynoMEHEABmEMCS BHEE YHATYDOKOM MECTODORIGHHH HaOAKLEA-
eTca OCOrameHEe MAPIaETieM DACTeHRE#, NpORSpACTADNMX HA OTBAiax X
B IeOpeccHAX ¢ HAMHTHME NOYBAMA [63]. IacTEA KYKRYpy3H  comepxaT
250-500 Mr/kr Mny, xnesep - 80-164 mr/kr, mmepha 59-I32 Mr/Kr.
CoepxaHNe Maprafna B COAOME SAAKOBMX ( IMeHATNia, pOXB, OBeC)22,5-
I98 ur/Kr. B cpelHeM ROAEYECTBO MApIAHNA B CefSHHX TpABAX B 2 pa-—
38 MEeHbNe, 9YeM B YROCAX TpaB eCTECTBEHHHX IyroB,

B Hpnasmer HeroTopHe MOYBH, cHopMEpoBaBNMEecHd HA CAaHOAX,CO-
IepsaT SHAUKTOXHHOS KOIXYSCTBO CEA6Ha E MOnAGneHa, 9WTO yXyImaeT
NACTOEMHNA ROpM A4 CKOTa. HamGonbmee KOAMYECTBO HAGMEHTOB  IO-
TAORAGTCA DACTEHHAME M3 ceMeflcTBA KpecTONBETHHX H GOGOBHX [77].

B mrare Alnaxo, rme ¢ocpemoToYeHo 35% Bcex GocHOpHHY pyRHA-
XOB, OTBAAN SaCEBARECH IXUEpHOR K KOPMOBHME TpapaMa |8I].Pesyas-
TaTH T'eOXAMRYECREX RCCAEINOBOHER NORKASANH, 4YTO KAK B OTADHX, Tak
H B HOBHX OTBANAX HAC/IDASeTCH HHTeHCABHOe SarpASHOHHS® IIOYBH X
pACTETEAEHOCTE. BMecTe ¢ TeM, TGHNOHIMM K CHEEKOHND ypoBHeff sar-
pI3HEHARA HA CTAQHX OTBAAAX NOBOABHO OTYETARBHE (Tac:,IS5).

llo MmaTepEanaM aHErMACREX YYOHHX [74] HA TMOXAX, pacHmONOXeH -
HHY B mpeJieAaX HEDQEHX COTEH MeTDOB OT OTBAXKOB CTAPOrO [yNHMES B
SapagaoM YaubCe CONEpXARMS METAALO0B B HOMBAX BApbEpyDT (CpexaHe-—
MaROCHMEGABAS®, B CEOCKAX ~ JONYOTEMHE) : oBEANE I759-I49I0 Mmr/xr.,
(70 Mp/Rr), meffr - 32-42 (29), mEERa -~ 96-64 (I95),xamuma - I,4-
2,9 (2,4). OcHOBHEOR SarpA3HETEAb 3NeCh CBEHen, H8 STAX mOZAX Ha-
6mpazach radexh XHBOTHHX B CHZO OTMEYOHO NOBHUOHHOE COJE pXAHEe
P8 B xpoRE mereft sroro pafona (I4,7-44,I Mrr/IO00 mMa).Hemutue m-
oThA comepxamx B 3-I2 pas doamme P, dYeM MHTHe, UYTO CRANETEABCT-
ByeT 0 DOXE NHAeBOro dakrropa., CpefHee COmepXAHEe B MHTHX IHCTBAX
COCTARNZO 75,4 Mr/Rr (MaxCEMAZEEOS X0 128 MI/xr).

DTIOmN ypaHOBHX IOpHOOCOTATHTEABHNX IIDeINpMATHI conepxar
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TAREG TOKCEYHHE SIGMEHTH KoK MHNBAK, MONACNEH, CeleH, Basamait, a
TaKEe TAXeAHe MeTAIAH ( ROCAZBT, HAReA, MeNb, OBEHEN) ,HaXONAmEe-
cf OCHYHO B gopMe CyABfENOB. MHOIWE HS 3TEX DAEMERTOB B pe3yib-
TaTe OPONECCOR BHNEXAYMBAHHA, I1DOHCXONAMAX HA XBOCTOXpARHAEmMAX ,
nonaxapT B OKpyAapmyD Cpeny, SarpASHAA I0YBy, TPYHTOBHE BOIH, pa-
oreEEa (Tacn.I6).

Tadaxnma I5 :
CoNepxan®s TARSIHX METAANO0B B [0UBe M DACTATEABLHOCTH
#s paftosa orBazoB JocHopmTOBEX pym ARmaxo (Mr/kr)

BospacT orsanos | Kemumit | Cammen [nax
Crapue:

Ho4sa 14,546,8 20,315,7 | 443410

Jonepea 1,140,9 2,1+1,3 41412

Kopuopiie TpaBH 1,440,7 0,640,4 70427
Monope:
ousa 33,448,9 33,712,7 1124124
Jnnepia 4,642,0 3,740,6 63413
KopuoBlie TpamH I,840,6 1,740,7 96424
Konrpoxs: ) ’
Houpa 1,040,3 15,440,8 54416
Jpuepsa 0,440,1 2,240,7 34419
KopuoBie TpaBH 0,I40,1 0,640,4 30417

Tadaeua I6
KoHnesTpanks 3A6MEHTOB B TPAB8 B KyCTapHEEKAX
Ha MOYBAX oTBanoR (Mr/r)

Se|Mo| U |As |[Ni jCo |Pb[Cu].V
Tpase Ba nousax orsana 5I | 133!0,16/0,13|3,0 0,55 27 |33 (0,34
KosTpoms 2,49,0(0,07,0,04/5,6/0,30/ 12 |35 |0,76
Kycrapagra
H8 DOYBaX OTBRANA 57 [ 200/4,8 |0,43|4,7|0,40/ 0,4/ 16 | I7
Koxrpoms 48 }8,010,04/0,I |5,1(0,49} 2,0 0,70 I,06

B patone ropona AnsMazex (McuBERA), ITMe DACHONOXEHH pTyT-
EHO maXTH, B IOYBAX CONEpEAREe PTYyTA CocTaBano 9737 Mrr/r (o
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KoHTpOZe 2,340,4 MET/T); Ha paccTOSBEE IS KM OT maXT CONEpEAHMe
pTyT® B noupax nazaser %o 3,I1-5,3 MKr/T. OCHOBHHMA #ACTOYHARAMA
3arpasHEeBEA PTYTHD B pafioHe SBAANTCH: XMUMAYECKO® BHBOT[HBAHMG
DTYTECON PEAIAX MOPOK, CYX0e M BAAXHOS BHNANEHAe OpA MPOH3BOACT-
Be ¥ DOCYCHEeHHE MAaXTHHX OTXOXOB [84], 3Tumz me &BTODAME YCTAHOB-
MeHH BHCOKEE COIGpEBHES DTYTE B DACTERMAX, [DOA3DACTADIMX B

2,6 xM oT mexT. Tax BO MXaX cojepsamze Hg coctasmno 19,74 wmxr/r,
a B xyde - 1,44, B oBce - 2,02 mp: cpenHux QOHOBHX  GOIEDESHMAX
pryT® B pacremasx 0,08-0,I mxr/r,

T B HeROTO[HX padoTax HpOCNEXXBASTCA BJMAHEE 38TpASHEBHHX BOX.
Tex RENERCHME y4eHHS [9I] ycTamOBEME, YTO SHOMANBHO BHCOREE CO-
IepEAHAS CBAHNA B CTORAX (X0 75 MKT/1) ¥ R DOUBAX, HCIONTABMAX
BOSIEACTEEE CTOKOB B palioge odoratmrensHol ¢adpax: (B I13-24 pasa
pume dona) ,JpaBeMM X HEROLIGHWD CBAHLE B MONOK® KODOB (B I5-20
pa3) H XK CBAHIOBHM OTpABAGHAAM XHBOTHHX.

———. B pafioge ypanoBOro pynHEKA 3 KOROpaXO ILid OpOWEHRS (054,74
DpEMEHEHH DYIHEUHHE BOIH. 9TO NpUBEXO [75] K yBEAMTSHAD COLEepXa—
HAN MONMMONERS E ypeHa B TpapaX ¥ opomax (%o II0-I90 MEr/r momad-
mesa npr fome I-8 Mrr/r m 0,2-2 MET/T ypaga npE gome 0,02-0,07
MET/T) . .

B Kanane (pafiog r.Memoysafd) mpE paspacoTKe  30JOTODYHHHX
MECTODOXISHEE LpPOECXOXMA COpOC OTXONOB B 03epa.llOCTYNNSHAS MHNE-
AKa ¢ OTXOUAME COCTABNAA0 2,9 T/r0K, UTO NNEBENO K 3aTpA3HEHES
TOHEHX OTHOXEHHH MHIBAKOM X0 2700-3300 r/vr [94].Hadmomanochk Tax-
Xe 3a8rpA3HeHAe BONH B I'MADOCAORTOB 3TEX 038p. KOHUGATDAIED MHMEA-
BB B DACTOHAAX O3ep MeRADTCA B MpeneXax 260-3600 Mr/kr B 3aBRCH-
MOCTE OT BZLA,

B Tyanporo#t 30He B pesyaAbTaTe IETEABHOTO COpOCa ECIOAB3O~
BaHAO# 0/I0BOKOCHBADMEME NpeINpUATHAMA BOGH B p.Xpome OaoMacca
300I/IAEKTOHA yMeHbmEAach B I500 pe3a, yinoB medHoff pHCK wApa yMe-
ApmEACA Conee dYeM B 8 pa3. 3arpA3HeHre OTDHOATENBOO BO3LERCTBO -
BaI0 H8 DHOONDOLYRTEBHOCTE D.JeHH., 3a moczefume 30 ser  yac]eH-
HOCTh HENEMH 3Mech COKpaTHiach B 6 pa3, Mykcysa - B IO pas [4IJ
— MHOro/NeTHEE NeTanbHHe paGOTH O/M3 pafioHa  SOZOTOROCHBADMEX
maxr oxono r.laamdaxc (Kamana) morasazm, 4TO B pesyxpraTe COpo-
COB MHIBAKCOIEPXANEY CTOYHHX BOX YEONEUMASCH KOHNEBTpPEIMA 3TOI0
aneMedTa B xozommax (4o 5 mMr/x mam B I00 pas mume [NK) .Y xmreneft
paftosa yCTAHOBAGHH CAydYaH XPOHMYECROrO MHWBAKOBOTO OTpapieHMd. B
Benrpan [68_] BIMARAEe BON C MHNBEAROM DOTHCTPEPOBANOCEH IpA SHAUA-
TeAbHO G0Nee AMSEAX ROENeHTpamasx (0,05~I,0 mr/x).
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JlongHe OTAOREHEA 9ACTO SBAADTCH Gojlee TOYHHME, YeM BOXA,HdH-—
IERQTOpAME SRONOIO-XUMEYSCKAX JCAOEHZ B BORHOA CHCTEMe.

B Yapcyorepe (ropHONOCHBADIEE OKDYyT B "CTpaHe 03ep” B AHD-
JMZ) B 30He BOSHeRCTEHA DyAHAKOB THEGNHE META/UIH KOHTPACTHO HA-
KaMIEBapTCA B MaxpomETax B pude (dopenm). IIpm 3TOM COJe pXA HAA
MeTAMIOB B IRIpOCROHTAX JZydme KOPpeAMpOBAAM C DACIPOJS/IOHHEM B
HOHHHX OTZOXEHEAX, UeM O QURCEDYyeMHM 3arpisgenmeM Boma [74].

~— TarEm 0CpasoM, AMODNEECA MATEpAAAH NOKA3SHBADT 3HSUATEABHYD

SKONOTHYECKYD ONACHOCTDH NPAKTHYECKA NI BCeX M3BECTHHX THNOE Te-
. OXAMAYeCREX aHoMannf, dopuupymmmxcsad B Okpyxapmeft cpellé TOPHOPYE~
HHX p&H#OHOB.

Odmme BHBOIN DO 0COGEHHOCTAM 33TpASHEHESA
OKxpyxabmef cpefH B TOPHODYIHHX pafoHax

060o0merme MMEDIAXCA MATepXaNOB IO 9KOJOTO-I'eOXUMETECKOMY
aHAMM3y COCTOAHEA OKpyxabie#t ¢pemH PODHOPYAHHX TEppATOPRHA NOKa-
3HBAET, YTO IIpE DACHIDOCTpAHEHHHX HHHE CHCTEMAX JOCHUE M mepepa—
GOTRA pyx, GOpMEpPOBAHEE 30H 3aTPASHEHNA XAMHKYGCKMME  3JCMEHTAME

. €CTh 3AKROHOMEpHOE CNeNCTBHE UPAMBHAEMHX TexXHonorai.

="} ToTeRUane NpAXTEIECK! 0GOS MECTODOKIGHES — MONEHE  HC-
TOYHEK 3aUpASHEHAS KOMIONEKCHOTO XapagTeps. JTO CBA3AHO 0 O0dAsa-
TeAbHHM NpACYTCTBESM DOBHEEHHHX KOHIEHTpAlM# mAPOKOZR ace OLammd
TOKCHYHHX XMMRYECRAX 5IOMEHTOB B LOCHBSGMHX M IepepalaTHBAeMHX

pyI&X B B OTXOZAX IPOM3BONCTBA, COCTABAADMAX N0 98% H3BIeRaeMOR
ropHoft MaccH. KOMIZIeRCHOCTE MeCTODORNGHHE KAK HCTOYHEKOB 3aTpAS-
HOHEA NpOABAASTCH TARES B DABSHOOCDASHM OXBATHBAGMHX 3aI'pA3HEHZEM
IpAPORHHX CpeX. JTO IOBCEMECTHO CIOCOGHO ORA3aTh HeCAAaroNpEATHOS
BO3NeH#CTEAE HA BCO OCHOBHHE ZE3HEOCeCHeYMBADUME DECYDCH - BOAY,
BO3IYX M NAMEBYD HPOLYRIMD - HAKANIMBADIOE® TOKCHYHHE XAMAYECKHE

) aneneam.ﬁ" Orcona cleZypT, KoK NOKASHBADT MHOIOYHCAeHHHe HaHEHe,

gHe OBONOTEYECKHE DEarIMM BCeX XEBHX OpIraHA3MOB, BRID-

4ad vwenoBeRa (pocT olmef B cHemaiEdecKoft 3a601eBAEMOCTH ,CHEXGHEE

CHONOIAYECKOR OPONYRTHBHOCTH, OTHANCHHHEe MyTaresHHe MOCJIeMC THEA,
B Kpafigmx cayvaaX - TECels.

Cnemmf@yeckae 0COGEHHOCTH BARAHAR TOTO AR EEOoro IOKa ody-

CIOBAEBANTCHA NpeXHe BCEr0 Ie0IOTO-TeOXEMEAYUEGCKHME  OCOCeHHOCTAMA

MeCTOpOXIeHE, pA3/MUaDNEXCA OO 8CCONMALMAAM XAMEISCKEX 3A6MEHTOB

' B NDADONHNX MAR TEXHOTEHANX METPAIMOHHHX melix. B To xe  BpeMd
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CTenesh NpPOSBASHHEOCTE TOR EIM EHOft METpammoHHo# nema (a,CAeNoBa-
TeAbHO, A CTENOH: 6¢ HKONOTAYECKO} ONACHOCTHA) CRASAHH,  I/IABHHM
00pasoM, C NpMHEATOR CHCTeMOR XOOHYH ¥ OCOrameHES DyX.

~~  SOHH 3arpASHeHdd HA yYacTRaX MeficTREA MHIpAlMOHHOR HemE EH-
¢pocoB B amiocfepy OCyCHOBIEHBH OTEHTOR ZOOHYeft,[POCEIALHHMA HpO-
fHeccaMH ¥ NHAeHAeM OTBANOB. JTH 30HH OYeHh HHTEHCABHH M OHpeXe-—

““Jib? KAYeCTBO BO3NYXA, HOUYBH M pACTHTEAbEON MPOAYKIRH.DODMEpPOBa-~
HEe TaxEX 308 (0COCeAHO Opw Oypo-B3pHBHEHX padoTax) B IpAHIMANE
HeE3CexH0. ORBARO TeppATOPAM EHTEHCHBHHX Bo3uefcTRAf HAS  TaREX
308 (yU8CTKE, Ile ROHNEATDAIRA SArpASHADIMX BEMECTB NPeBOCXOHAT
OpeXeAbHO KOUYCTAMHE HODMH) NOBOABHO NOKAAbHH (DepBHe KAZOMETDH)
H pacmoloxeHH OHE B HeHOC peJCTBEHHO# GAM3OCTE OT ZCTOYHAKA 3ar-
pASHeHHA,

Jas neficTBYDEONX HpeAnpAATHR peasbHHE TPAHEIH TAKAX TEpPDATO-
pEt merxo MECEPDYDTCA OO MaTepdalaM I'eOXHMAYECKOTO KApDTHDOBaHRS
pacmpefeseHEs XEMNYeCKHX S5AEMEETOB B [OYBAX M BHIANOHAAX E3 AaT—

"MoofepH ( Zyume BCEro HAa CHeroBOf MOKpPOB). HA NMpOeRTHpPyeMHX mpen-

OpEITEAX OHM PACCURTHBADTCHA RAK NOXe BEPOATHOTO pACHpOCTpAHeHAS
BHODOCOB. [IpN sTOM reOXAMAUECKMe NAEHHe IO COCTABY DyA A OpeoloB
(®, COOTBETOTBEHHO, MO BEDOATHOMY COCTABY IHAeR) MO3BOAADT BBO-
Ixte B pacvuers Hamdonmee TOKCHUHHE H DACHpPOCTDAHEHEHE ROMIOHEHTH
OXETAEGMOTO SATpASHOHEL,

TaxnM 00pasos, IeOXHMHYECKEEe MATEDEANH DO3BOAADT NDOTHO3H-
poBaTh TOKCEYHOCTE BHODOCOB I'OPHOOCOTATRTENBHHX KOMOEEATOB H HE
aroft 0CHOBe pA3pAGATHEATH DPEPOXOONDAHAHE MepOMpHATHM.

-7 30HH 3aTpPASHEHEA HA y4ACTEAX DPOABJEHHA BOXHO-MHT DAIKOHHHK
DOTOKOB OCYCAOBAGHH CTORAME H3 XpAHWINE OTXOXOB E BOJNOOTJEBOM K3
TODHHX BHDAGOTOE. JTH 30HH OGpASYDTCA C BHCOKOf CROPOCTHD H mpo-
ABAGHH B NOPEDXHOCTHHX BOZOTOKAX B BOXOEMAX, B T'PYHTOBHX,8/UIDBA-
QEBHHX B HOZOTBAXLAHX BOXSX, B HOYBAX (M DACTEHAAX) ooiMeHHHX
AaEmmadTOB, 8 TARXE HA CEIBCKOXO3ANCTBOHAHX TEPPATODRAX, HCIONE-

"lsym!x IAs NOXEBA BOLY 3&rpAsHeHHHX peK. HamdolZee 3HAYATENBHHE
YJDOBHE 3arpA3HeHE] BONHHX CHCTOM CBA3SHH C MATpAmmeff XMMEYECHHAX
9/6MEHTOB B COCTABe TBEDNHX B3BEOMEHHHX B BOZE YACTHI. B ROHHHX
OT/I0XeHAAX peK 00pasynTcA OYeHb MHTeHCHABHHEe 30HH 3arpA3HeBAA,CO-
XpapapmHecs NecATEH (&8 BOSMOXHO H COTEE) JNeT NOCJe 3aKpHTHA I'Op-
HOOGOTaTHTENHHOr'0 NPOR3BOACTEA K ABAADNMECA HCTOYHAKAME BTOPAY-
HOT'0 38rpASHEeHREs BOXHOA CHCTeMH B neaoM. HX mpoTaxeHEOCT: OUEHB
BeXEKa (MOCATHH KANIOMETPOB), M OHE pACOpOCTPARADTCA HANEKO 3a
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. OpemexH Tepparoper IOKOB, oOmpenieads >KOAOTHYECKYD OCCTAHOBKY B

peuHHX OaccefiHax 3HAUYMTEALHHX TeppATOpA#. [parTEIecKH BO BCEX
BACENKEBIRXCA CAydadx XelfcTBYDOEX IOpHOOGOTATATEABHHX KOMOHHATOB
BOJIHO-MATDALMOHHAA NeNh DACHPOCTPAHEHEA 3aTpA3HADIAX BelecTB OH-
la mpOsABNeHs OYeH: HATEHCHMBHO. TeM He MeBmee, ee JopMApDOBARMe He
ecTh HeM30eXHOe CAGLCTBAe TeXHONOTEA. [IpoTHO3 cocrasa B $OpM Ha-
XOXIEHEA 3arpA3HADMAX BEmMeCTB B CTOKAX IO3BONAET CO3IATH CHCTOMH
9KPaHRPOBSHAA OTXONOB X OUMCTKA CTOKOB, CBOIANAE K MEHAMYMY BO3—
MOXHOCTH OGpA30BERMI BOJNHO-MATDAIMOHHOR HENH DACIPOCTpAaHEHEA 38—
I'pAsHeHAd.

TeppaTopEa pacnpoCTpaHEeHAd DYXHHX MECTOPOXNEHRN pDyNHHE MOAST
H DaflOHN) MOryT TAKEe pacCMaTpEBATECA KAR NpHPONHHE 30HH 3arpAs-
BeHEsA, YTO OCHLACHAETCA TANEpTeHHHMA DYILHHMA OpDEONaME B NOTOXAME
paccesHR XEMAYECREX 2/16MEHTOB, NpOABJAEHHHME BO BCeX KOMIOHEHTaX
COBpeMeHHHX nagmmagros. Hamdonee MHETEHCEBHH M ONACHH DA PONHHG
8HOMAZMM B NOYBAX, PACTEHHAX E BONHHX .CACTEMAX, I'N6 YDOBHE KOH—
HEeHTPAIRN XUMAYECKEX DAEMEHTOB MOTYT INpeBHmATH npenenbHO XOOyC -
TAMHe. Pa3Me[H TARMX QHOMANEfl BECEMA 3HAUMTENBHH (IecATKE K COT-
HA KBANpPATHMX KMAOMOTDPOB), @ B TODHODYLEHX pafioHaX HMEHHO . 3TH
80HH B IEpBYD OYepens OUPENSAADT UYACTOTY OKpyEabmeyt CpefH & BO3-
MORHOCTH TOIO M/E MHOT'0 {yHRIMOHANLHOTO MCIOAL30BAHAA TeppETOpAf.
Teoxnmuueckme MoHHHE - IMTOXEMAYECKAS CEOMKA NOYB, NOHHHX OTXIO-
EeHAY, THLPOXHMUYECKEE A CHOreOXHMUIESCKHE MATepAaNH,  IIO3BOJADT
BCECTOPOHHE 0XApPAKTOPU30BATH NADAMETPH OKDYXADmE# CpeIH X BHA-
BATE TEppETODAA, He OTBeYailie HOPMATHBHHM yDOBHAM.

TeoxmMmyecREe MAaTepHANH, COOpaHHHe HAa Xelc TBymUAX TOpHOPYO~
HHX IpennpuATEAX, DOSBOAADT BCECTOPOHHE OXapaKTepM3OBATh  fapa-
MeTpH OKpyxabDmei cpefy B CO3NATR MONENAE IS NPOTHO38 CATYallMd Ha
QHAJNOTAYHHX MeC TODURIEHAAX M TeppuTopZAX. JUIA pAasBelHBAEMHX MeC—
TOPOXZGHHMH TOOXMMUYOOKHO MCCIBAOBAHMA DYZ M OpP6OJNOB B HX 0peoC-
Pa30B8HMA Np¥ BHBOTPMBAHMM, & TAKXE B NpOUECCAX TOXHOJIOIMYECKOI0
nepenesa No3BOAANT NPOIHOSMPOBATH COCTAR NOTOKOB 3arpAsHAPIAX
BOWGCTB M MX BOPOATHOE pACMpezeNeH¥s B OKpYxavme# cpesae, 4TO AB-
JNAO6TCA LGHHHM MATEpDHANOM ZJiA pA3pACGOTKR NLMPOZOOXPAHHHX MEPONpM-
ATUR NpW NPOGKTHLOBAHKY IOPHOOCOrATHTOABHHX KOMOMHETOB.
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2. SAJAW ¥ TPEBOBAHMA SKQIOT'0-TEOXMMAYECKOIO
V3YYEHMA MECTOPORIEHMN HA CTAMM PASBEMKH

Teoxumudeckrft aHaAn3 OTPALATENLHOT'O BO3HE#CTBAA HAE OKpyZapn-
myo Cpeny, NpOABIEHHOI'O B TOPHODYIHHX pafioHaX, M03BOXAeT copMy-
JMEpOBATh 38IAYM I'60NOTO-Te0XUMAYECKOT0 M3yHeHHA M6C TOpORIHH R
IpaA Te0JOropasBejOYHHX padoTax 4 HaTh OOMyD XapaKTepHCTHKY CBe-
HeHnf, HOOOXONMMHX IAA HX pelleHHd.

B papdozee o0meM BHIE MOXHO BHIENUATH TPM 32Ka9H:

KagecTseHHaa @ OpUC/ARXEHHO-KOIMYEC TBEHHAA OLGHRA MECcTO-
pOEIe K8K MCTOYHMKA TOKCHYHHX XUMEYECKEX 376MEHTOB B BHODO-
¢ax, OTXojax @ CTOKAX npA JoOWYe M OCOTameHHN C HeXBD paspaCOTHE
Op¥ [POSKTAPOBAHMUA I'OPHOOCOraTHTENBHOI0 KOMOEHATA CHEIaNbHO
IpEPONOOXPAHHHX Mep.

@ YcraHoBneHue B 30He NeATEALHOCTH IeO0JOrOpasBenovHof nap-
TN OPOCTPAHCTBEHHOTO MONOKEHHA EHTEHCHBHOCTE K COCTaBa IpADOR—
HHX TeOXHMMYECKAX AHOMANEY TOKCHUYHHX XMMHYeCKAX 3J]6MeHTOB ( BTO-
PIYBHX OPEOJOB ¥ IIOTOROB paccednms, CHOTeOXAMHAYECKAX ODEOAOB) C
UeJbD [POEKTEPOBAHAA DKOAOTEYECKA Ge300acBOro (yHRIMOHANBEOIO
ACTIONB30BAHAT TEPPATOPKE Npu DpASMEMEHMM XMJHX MAcCHBOB, COJBCKO—
X03AUCTBEHHHX yIrOLuii, DPEeKpealEOHHHX 30H M MCTOYHEKOB BOJOCHACEE-
aus,

@ Honydenne HOHOBHX IeOXMMUIYECKEX XADAKTOQUCTEK  OKpyxam-
me# cpenmH paffoHa MeCTODOXIeHAd M NapaMeTpoB ee COCTOAHEA C y4e -
TOM BAMAHAA NPOR3BOACTBEHHOR M X03AHCTBEEEO-CHTOBOf INeATEABHOC—
TH, cAOXaBmeficd B paltoHe IPOEKTEDYEMOI'0 TOpPHOOSOTATETE/ILHOTO RO-
MOMHaTa, ¢ LeJABM NPOBELEHMA NOCAeLYyDMEero KOHTPOAd 3a pesyibrara-
MH ero HKeATeAbEOCTH.

PacomoTpaM IeTalbHee CONepEAHM® 3TUX 38584 X Xapaxrep HeoO-
XOIMMHX 1AHHHX,

Ouenka MeCTODOZNEHAA KAK IIOT ANLHOTO MCTOYHARE 3arpA3HEe-
HISL OKpyXabme# CpelH BRINYAET:

NONyYeHRe NAHHHX [0 HEDBEYHHM OpEOJaM XUMHYECKAX 3/eMEeATOB
B pyJNOBMEM2nMX TOPHHX NTOPORAX, M3BJEKAEMHX Op# BCKPHTAE OpyLe -
HeHEsT NOLTOTOBMTENLHHME BHDACOTKAMM ¥ MepeMelMAeMHX B IMOPONHHE OT-
BajH; .
NONiyYeHNe IeOXUMAYECKEX NAHHHX 0O COCTaBy pyZHO#t MaccH,noc-
Tynanmei Ha odoreueHde u Apagbmeifcd MCTOYRAUAROM 3arpA3HEHHS B
CBA3K C BHOpOCAMU. NNJM NpA NOCHYS, pPACCEHBAHHME, MDA TPAHCHODTH -
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pOBKe pyEH K OCOTaTETENBHOR falpExe B C NHAGBHME BHODOCAME  IpN
ApOCNCHER DYIH;

oneHKa CeJiaHCa pacnpenefeBHs XENEYeCKEX 3JeMeHTOB, KaK TIJa—
BHHX, T&K M, 9TO OCOCEHHO BAXHO, D7eMEHTOB-IpEMecell B IleIM TeX-
HONOTHYECKOA IepepaCOTKE pyIH NPOEXTHPYeMOft CXeMH oCoramesNEd,yc-
TSHOBAGHNE CTOMEHA HAKONNEHHA TOKCHYHHX XEMEYECKEX D/A6MEHTOB B
OTXO0Z8X M CTOYHHX BOZAX OCOTaTETeNbHHX IPONeCCOB.

MBor®e ®3 NepewAC/EHAHX NAHHNX B CYRMHOCTH yX@ HMODTCS B pe~
3yABTATAX TI60NOrOP&3BEAOYHWX paCcOT. 3TO CAeXyeT, B YaGTHOCTE,
E3 CymeCTBYyDOAX TPeCOBAHMZ K HTOTOBHM MaTepEalaM 3TEX pador,npe-
KycMaTpZBanMEX H3ydYeHHe [epBAYHHX OpeOJOB MeCTODOXNeHM# I KoMI-~
NexcHHE aHanEs cocTaBa pyX. BMecTe ¢ TeM, OpA I'e0J0ro-TeOXHMEYe-~
CRAX ECC/NeNOBABMAX YACTO OTDAHEUABANTCH THOOMODPHHM IAA IOAHHOI'O
MeCcTOpOXIeHAs HACODOM H1EMEHTOB-EHIMKATOPOB. [AA 3KONOTO-IeoXm -
MEYECKEX mezeit OH He BCerua XOCTATOY6H. [IpARTHYECKE BO BCOX CAy=-
Yadx HeoOXOnaMo M3yvYeEHe TAaRKEX HaEGOZee TORCHYHHY XEMHYECREAX
9JIeMeHTOB, RAR pTYTh, CBAHON, KAiME}, CeleH, M6JNb, MHELAR, dYacTO
XpoM n Bapamaft. YpopeHh oCumeft reoXuMAYeCKO} H3yUEHHOCTE NepRHY—
HHX Ope0JNOB E DyR J/A pas/AYAHX THANOB MECTODORUCHER ceiyac BHOA-
He NOCTATOYeH, YTO MO3BOAAET JETKO YCTAHOBATH KOMIVIOKC XEAMHUEC—-
KAX 37eMEHTOB, HEOCXONEMHA N1 HCCAeZOBAHAA HA KAXAOM KOHEDETHOM
MecTOpoxIeHaE [I6].

A omesxm TOKCHEYHOCTH TODOMHHX OTBAAOB H_XBOCTOB odorame-
HAA OYEHB BAXHO BHHCHITB conepxafme B 3amacH nananmnanmeﬂcs B

HAX C qu)umxon cepu, xo'ropaﬁ npl ORMGHeHHE B ycnonm ax “THeBHOR
NOBEPXHOCTH OCASATENABHO OCYCJAOBAT 0CpA3OBAHEE COPHORECIHX arpec—
CHBHHX BOX, MHTOHCEJANEPYDUAX BOAHHE NOTOKA DACCESHAA TAXSNHX
MeTalIoB. OueBh NOZNE3HO TAKX® NOAYUATH NpPEACTABAEHHe O KapOORAT-
HOCTH B eMKOCTE HOIJZOMEHHA OTBAAOB H XBOGTOB, T.8, O MOMHOCTH
fopMapyDIAXCE B HEX IeOXEMAYECKAX 08phepos nad pacnpocTpaneRna
IOTOKOB pacceAHad, [[0 aTAM HAHHHM MOXHO IDOCTHM XHMEYOCKEM DAC—
9eTOM ONIpefe/MTE BOSMOXHOCTH HOHTpDA/AM3aIMH MM CODOIEE [POLYKTOB
OKHECIeHEA.

Jlns oueHR® ONACHOCTH OTXOLCB AAS ORpyxapme#t CpeIH OYeHb NO—

ne3Ho Taxxe H3yYeHNe MOBENEHMA XMMHYECKHX 3JEMEHTOB B mpolleccax

COBDEMEeHHOI'0 & IpeBHEr'C BHBEETDNBAHHA., OJTHE MATeDEAMH NOSBOAADT
IpOTHO3APORATE BHHOC 3]GMEHTOB. NAHHHWX TAROTO pona, 0C00eHRO MAR
HapGonee TOKCHYHHX 37IeMEHTOR (xammi cexen ,MEEBAK, PTYTE) HOK& He-
MHOTO [53]
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[lonyuaemHe XAHHHG, €CTEOTHEHHO, NADT NOCTATOYHO NpEC/HXEH-
HyD OMGHKY MeCTODOXNGHMSA KAK IOTEHIMAABHOI'O MCTOYHHMKA 3arpA3He-
HNA, 3T4 OUEeHRA SEAUNTENBHO YTOYBA6TCA B CAydYae NOAYYOHAS NAHHHX
0o CamaHCy pacHpeReXeHAS BCEX ECCHONYEMHX XAMEUECKEX  3HEMOHTOR
B TOXHOXOTHUECKOR menm oGOTameHEA DyX Ha CTANHE IpelBApMTEeALHOR
H, OCOCGHHO, AXeTAXbHOR pa3BeXNKE. 3HeCh CAeNyeT AMeTH B BHJIY, YTO
JA BAEMEHTOB-DpEMOQAR (vame BOOro IAs EamOOA66 TORCHUHOZ vACTH
pyZsl) ODpOABRAGTCH TORNGHIMS K A3CEDATEALHOMY HOHUSHTDEDOBAHED B
orxoxax ( mMHRAX, Xpoorax). TaxaM 00pasSOM, pealbHHe ONGHKE YOKCEY-
HOCTR CHBanT me. YeM OXeXyeT X8 mam no cpenaeuy cocTaBy pyn.

HN6 Ha rep;nro;u pyuoro noas xamaq:rno-reonnqecm Rapr H
ReTaxbHNX I'eOXEMEYECKEX Kapr pacmpelieleBEs B 0YBaX BceX HamGO-
_Bee pacnpoCTpRHeHHHY M HAKOORGS TOKCHYHHX XHMAYECKEX  SNOMEHTOB
[PyE ¥ DepBNYEHX OPeoXOB ( 0COCGHHO HA TODPETOLMAX, NepCHeRTEBHHX
EA7 XEZRNHOTO CTPORTOALCTEBA B CEOABCKOXOAJRCTBEHHOr0 NGHOABSOBA-—
EEA) ; 2) NpOBeNGHNe BHOODOYHOR ONEHKE ypORHA  CNOT€OXEMEYECKOI'0
KOHUGHTDMDOBAHRY 5AEMEHTOB B IpelielaX BHABAOHHHX AHOMERAR B MOY-
BAX; 3) MOCTpOSHN® HETANBHHX KapT NOTOKOB PACCEARAA B MOHEHX OT-
ZOXOHNAX BOXOGMOB X BOZOTOROB; 4) IpOBANEHNEe IMHAMEIECKOR ONGHRN
pacupexezeHEs XNMEIECEKX SXeMOHTOB B IOBEePXHOCTHHX BOZAX OO IO~
DPOXOINYECKNM GTBOpAM B IpefessX BHABNEHHHX HANOONee MHTGHCHBHHX
DOTOXOB B XOHHHX OTAORGHEAX; 5) NOAyyeHWe IAHHNX HO pacmpenede —
BED XEMEYOCKEX SXGMEHTOB B MONSEMHHX BOZAX, IIepCHeKTERAHX Ins
ANCOT0 TEOA BOXOMOALSOBAHEA.

MHorze 23 TpedyeMHX NAHHHX EMODTCS B nareplaxax TOOXEMAYEC-
KNY HOHCKOBEX DRCOT, Yame BCEro, B BANG KAPT T'eOXHMAYSCREX Opeo—
XOB X NOTOROB paccesnms Macmrada I:50000 x membve., Ho oraM Mave-
[EazaM B OnpereadnT TEepPPETODED, TpeSyphyrn (ofee KeTAAbHHX SKONO-
IO-TeOXNMEYEOREX OLeHOR C HeXbD (e30macHOR OpraHAsamid 3eMue~
B BONONONLIOBAHEA,

HeoOXOmEMOCTH SKOXOTHYECKOR HHTOpPOpETAIME IEOXHMAYECKHX 8-
HEHX NPHBOXET E NSMEHOHHD, NDONEABIAEMHX K HEM TpeCoBanmfi: pacmE-
peHNe KOMOZIOKCA E3yYaeMHX XAMEGECREX SJGMEHTOB B MCIONL30BAHES
ROMMYEC TBOHHHE MOTONOB OnpefelcHAA NAA I'ATASHAYECRE HODME PYEMHX
OpAPONHKX Cpexn.,

Ips omeHKe COCTOABRA NOYB MACHMTAC0 IeOXEMAYECKOrO KapTEpOBA~
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fAms NOAXeH JATH XSPARTODNCTHKY TEDPPETODAN RAXNOIO BOSMOXHOI'O RE-
zie 3eMIEMOXBLSOBAHAA (CTPORTEABCTBO XEMHX MACCEBOB,C8NOBO-~OIODON~
mie yJacTKE, IOAGBHe 0eBOOCODOTH, BHIACH). ONHT HOKASHBAGT, YTO
macmTal creMrm nopanka 1:10000 mocraToded 14 pemeHEA 9TEX 3anad.
HamdoZee MEDOKHR KOMMAGKC 21eMEHTOB NOXXeH OHTH M3y4eH B NMEHTpAX
BUABAGHEHX AHOMAMA NMpA NPOBEJGHAR MX CHOT'eOXEMEYECKOrO H3yUeHHf.
TlocxenEce B pACCMATPHBAGMOM CIydae OCOOGHHO BAXHO, TAK KAK [O3-
BOAGET ONEHATH KAYeCTBO €CTECTBEHHOR pACTHTEABHOR NPONYKIMM ,HAMN-
[EMep KODMOB, IaTh OCOCHOBSHHHE OI'pAaHAYEHHA TEPDHTOQME IIOJ Celb-
CEOXO0SA#CTBOHHOS HECOONH30BABME.

[Ipg mpopenieHMM SKONOTMYECKEX OLEHOK ODEPOMHHX I'e OXMMEYECKEX
agOMazEf B I0YBAX A DACTEHAAX OOMEMO pACIMpEHAd KOMONEKCa H3yda-
6MHX XAMNYECKAX 3AEMEHTOB E NeTaNd3aIEd IpPOCTPAHCTBEHHOR CTpyR-
TY[H EX pacnpeneNeHNs GOABINOe 3HaUeHMe UMeeT OmpeleneHHe KOMMYe~
CTBEBHHX NApAaMETPOB CONEPXAHER C MENBD KX mOCAeIymme# HOPMATEB -
HoOlt oneHrH.

B aroft cBA3M, B OTIMUEE OT MDEHATOR B HOMCKOROE IpARTEKe
CHCTEMH NpeNCTABAGHRA H OUMCAHAR T'eOXAMAYECKOTO MaTepHala B BHIE
CYMMEDHHX XADARTODECTER ACCOIMaIMf XAMHYECRHX 376MEHTOB{ aIiETHE-
HHe ,MyABTENAERATABHHE MOKA3aTeNd, KQa{fMIMEeHATH 30HANLHOCTE E T.X)
A%A BRONOTAYECKAX Helel He MeHee BAXHH NAHHHE IO  pACHpejieIGHED
alcompTHHX ypoBHe#t comepxammit., Ipm aToM BCe GOIBmee 3HaYeHAe
EMeDT HCCAeNOBAHES GOpM HAXORNEHAR XMMEYECKEX 2]EMEHTOB, KOTODHE
B OnExalffuge romH, BePOATHO, NATYT B OCHOBY OLEHKE SKONOTHYECKAX
HODM. B 9ACTROCTE, yXe cefidac N9 MHOTHX 31EMEHTOB (CBEHEIN,MeXb,
mareas, Gocdop, mMHR, xere3o, MonEdmeH, 6Op) IOpE OLEHKe COCTOA-
HEA MOYB K8R C TOUKH SPOMNA WX SarpPASHOENA, TAE M ArpOXEMMYECKOM
UeHHOCTH HEOCXONAMO OlpelefeHHe CONEDEAHAN NONBAXHHY, YCBOAEMHX
pacrenmaMm fopu HaXoxmemus [20,23,42].

lIpr ouneHEe COCTOAHMA NOBEPXHOCTHHX BONHHX CHCTEM INAHHHE IO-
HACKOBHX I'OOXMMHYECKAX CHEMOK, KaK OpABHJO, IO3BOJADT IOBONBHO
TOYHO ONEHATH OCMyD 30HYy BAAAHAA MECTOPOXNEHHS M IIDOCTDAHCTBEH -
HOe nonoxeHMe IEHTPOB HAMCONee HHTEHCHBHHX JMTOXEMAYECKHX [I0TO-
KOB paccedumsd, OCHOBHO# 3afiadefl 5X0NOTO~TEOXEMAYECKIX pasoT JMECH
AB/IASTCA DacliipeHHe KOMIJIGKCA HCCAeLyeMHX XUMMYECKHX 3JeMeHTOB.
JTO MO3BOAAET NOCTATOYHO TOYHO ONpeNeadTh CIMCOR XUMAUECKEX 36—
MeHTOB, OlEHKa KOTO[HX TpelyeTCA IJA BONHHX HOTOKOB PACCEAHMA M
MON36MHNX BOX.-

BonsHe MOTORM, XaK OHIO [OKA38HO, NOCTOBEPHO MOTYT CHTB
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OLEHEeHH TONBKO B IMHAMERG, UTO TpelyeT OPrapgHM3amEE CTBOPOB  AAd
EX TR pOJOrO-THEPOTEOXEMAYECKOT0 M3ydeHAd. 3aRISIKa CTBODOB Ipo-
BONATCA Ipexne BCEero Ha OCHOBE IAHHHY [0 CTPYEType IMTOXEMENUEC-
RAX TOTOROB DACCEAREM.

KoHeuHas Helb M3YUYeHEs BOINHHX HOTOKOB DACCEAHAT — OIleHKa
BO3MORHOOTe# BCeX BENOB BOROMONH30BAHNA (METHEEBOIC,CeNbCKOXOsAl-
CTBEHHOT'0, DOKPEAlMOHHOTO). B CBASH C HTHM, 14 ECCHIeAOBAHER He-
OGXO[EMO TOZyYeHAe NAHHAHX IO BCeM I'OCTEpPYyEMHM HHTDSIMeHTaM COC -
TaBa BOOH, T.e. M3Y9YaDTCH He TONEKO TOKCHYAHE YEMEYECKMO DIEMeH-
TH, HO E (fm3mueck#e CBoftorBa, MyTHOCTE, OOmMecolAeBo#t cocraB.KpoMe
TOI0, NAR MOBODXHOCTHHX BOX OUGEL BAaXHA ONGHKS pacHpeReAeHMs XM-
MEYOMREX 2IEMEeHTOB IO fopMaM HAXOXNeHAS ®, B UYSCTHOCTH,COOTHOmE-
HMe BORHODASCTHBODEMHX M B3BONEHEHX B BOXS opM [37,55].

[onyqesne $OHOBHX DeOXMMAYECKEX XADARTEDHCTHR oK pyxapmel
CRemR paftoHa MeCTODOXNeHHMs, 8 ToKEe OLeHKA 1apamMeTpOB OKpyxemmef
c CBABGEHHX C y®e cioxasmefics %03afCTBEHHO eATeJPHEOCTEN
- MHOIOONIaHOBAA 387248 HCRIDUATENBEOTC 3HadYeHmd. Yame BCerO oHA
MOEET CHTH pemeHa TOJBKO NpE pa3Befxe MecTODOXNeHAs, T&K RAK OO-
3%€, C HAYaJO0M paCOTH I'OPHOOCOTATETEABHOTO KOMCHHATA TAREE [Apa-
MeTpH IONYUATH YXE MM HEBOBMOEHO, MJI OYeHH TpPyAHO. Takum olpa~
30M, TONBKO NpM IeOAOTOPA3BENOYRHX padoTax MOTYT OHTH ONpeXeNeHH
JefCTBETEJbLHNE TPRPONHHE X3paKTenACTERE OKpyZapmed CpemH.

HamGonee ®eJ8TeNLHO DOAYYATH HAHHHE IJA BCeX KOMIIOHEHTOB

NpAPOXEOZA CpeHNH: BOIH, BO3NYyXa, BHNaziedmf A3 aTMocfep Ha BeM—
HyD N0BepXHOOTH, NOYEH, PACTETENLHOIO IOKPOBA, OO CTATHCTHYECKAM
DapaMeTpaM pacnpeleleHie MAKCEMAABHO MEPOKOTO Kpyra XEMEYCCEAX
9JIEMEHTOB B CIeKTDe THIOBHX JapmNafTHO-TeOXUMEYECKEX yCJAOBEE Ha
TePPETODMAX, He HCNHTHBADIEX BAMAHAT MeCTODOENEHAR, B TOM IHCAe
B OpAPONHHX aHOManu$t ero oGpaMNeHEsA, AAM KHOR XOsa¥fcTBEHHOR Hed-
TEeALHOCTA. [loZydeHHe HOKOTODHX M3 Ife DOUMCASHHHX X8 paKTe DEC THR
( reoxuMmyecKEe NaHHHE HO COCTABY ATMOCHEDHOrO BO3NyXa E  BHUAajge-
amit B3 aTMocepH) BHXONET 33 DAMRM TPANALEOHHHX METONOB IIpERASK-
HO# reoxmMuu. TeM He MEHEe OINT H paspaCoTaHEad METONERS  TEREX
ECC/eLOBaHAY yxe HMeDTCH [37,38,39], 8 OTCYTCTEEE TaK#X [apaMeT-
poB OvYeHP 3aTpynEAeT NPOEKTADOBAHEE IDHDONOOXPAHHHX MO pONpRATHH,
B YacTHOCTH, pacdeTH OpPEUeAbHO KOOYCTHAMHX BHODOCOB K CTOKOB, K,
T1aBHOE, OCAOXHAET HOCAeRYyDIER ROHTPONS XesTeabHocTs I'OKa.
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3. METOIMKA SKOICTI'O-TEOXMMUYECKUX MCCIELOBADAA
0P NPOBEIEHIM TEQNOTOPASBEINOYHHX PABOT

TeoxumpdecREe HaHHHE DO OKpyXabieft Cpeme MOKASNBALT,YTO TO-
ZABRO KOMOZERCHOE M3yYeRHe NaeT RO3MOXHOCTh BCECTOpDOHREe#f  OLEHRH
ee COCTOAHAA., PeSyABTATH IeOXMMEYECKEX ECCAENOBSHEE NOAXHH LATh
DEeROMEHRANAE N0 SKOJOTAYECKE C@30NECHHM YC/IOBASAM IpEPONONIOAB30 —
BaHEA A7 HACOACHEA yxe NPOXABADWEIO B A3yYaeMoM paffoHe ¥ IA4 mO-
cenesult TEONOrOpA3BONOYENX NPENNpAATRR, CO3LADMAXCA HA TOONOIE~-
9eCKE NEpCIeRTABENX TOPDRTODEAX, & TaKXe NATh MaTepeani OCOCHO-
BaANA ODRPONOOXPAHANX MEpPONpUATHE E CXeM (yHKIMOHAABHOT'O HACHONb-
S0BAHAA 36MOXD LA IDOGKTHDYEMOTO I'OpPHOOGOTATATEABHOTO IIPOR3BOL-
cTBA.

Ipa ACHONE30BAHER IeOXEMAYECKEX MOTONOB B 11 pi POT{OOX PAHHEX
neadx, ¢ yderoM olmeit mepHOXMSAIME OCBOGHES HOBOH TOpHOPYRHOR
TepPETOpRAR, DANMOHANBHO BHOGAATH TOR OCHOBHHX 9TAMA.

I-# sran ~ ofmee reoxormueckoe, reof3K46CK0e B I'eOXHMEYE0-
koe #3yYeHse TEPPETODAM XKAA ONpeNeNEHEA [6 pOHERTHB o0HapyxeHns
DDOMHIIEHHOI'O DYZNHOT'O MECTODOXIEBRA,

2-f 970 - NeTanBHO® TI'e0AOrOpASBENOYHOE HSYYeHHe  IepCHeK-
TEBHOPO OPyXeHOHHA C IOLCYETOM 3A1ACOB MEHEDAABHOTO CHpBA b6, 4
0COCHOBAHNA BOSMOXHOOTHE B HeOGXOIEMOCTH CO3NaHAA TODHOPYIHOIO
npenupaATas.

3-# sTa;m - mpoerTEpoBamEe, NpPOBENOHEE HSHCKAHEN K CTpOETE-
ALCTBO I'OPHOOCOIraTETEABHOTO KOMIRERCE.

JlaA 9KOZOTO-I'eOXEMMYECKON OL@HKN TOPPATODHA, KAK OTMBYENOCEH,
MOryT CHTH MCIONB30BAHH MATO[HMANH T'OOAOTO0-I'eOXEMHYECKEX HoonemoO~
BaBAlt, OPOBONEMHX C HEABD BHABAGHNA H OLEHKE MeCTOpOXTEeHRH moNe-
SHHX HCROUGEMHX, NONOXHEHHHE NGHHHMA CHOLMANEHO IIDOBOMNEMHX pador.

PacoMoTpEM BENH pacor, XapexTep K BOSMOXHOCTE HCHIOABSOBA -~
HEA TOXEMAYECKEX JAHHHX B COOTBETOTBEH C CYHLEOTHYKMAME - TDOGOBA-
HEAMN K OONEPEAHAD IeOXEMEYECKRX pador, NO CTANEAM reoxoropasne-
mougoro mpouecca [25].

HcozenosaHra I-ro srama 00BOGBEA TOpHOPYRHOf TEDPETODER CO-
Bnanapr ¢ I-IV crammamz Peoa0ropassenodHtx pador: I - perwosans-
HOe r'ecZOIEYeOKOe HSyYeHMe reppuropuit; [ - I'eONOIMYECKAT CLEMEA
Macmrada 1:60000 ¢ oGmumx momcramm; I - lleTanbHNG HONCKE C Ofpe-

.
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IeneHAEM peCYpCcOB HE8 KOHRDBTHHX yYacTKax; IV ~ NOMCKOBO-OL@HOY -
HHe pAGOTH ¢ ONEHROZ BHABJNERHHX NpOABAEHHH.

He mepsoM aTame Iad #3yYaeMofi TeppETODME yXe CYMECTBYET
CIOREBIAACA XO3ACTBEHHAA CTPYRTypa IpEpOINONOAR3OBARMA, IOKa eme
He CBASAHHAA ¢ OCBOSHEEM [6PCIEKTABHOIO MECTODORNEHEA.B STOT ne-
DEOI KAR NpaBAAO, NPARAMATCA pelleHde O COSHABME HA  TepPHTODHH
HOCTOAHHO AEACTEYOWEr0 Ie0NOr0pa3BefOYHOI® NPeINpHATAA OCHYHO C
noceneHEeM, pAa3MEmMAEMHM YalMe BCer0 KaK MOXHO OlEXe K  y9acTKY
MeCTODOXIeHAs .

3ama9a IeOXEMEYECKAX ACCAGNOBSHAN HA pACCMATDEBAEMOM 3Tale
-~ DKONOr¥YecRas OleHKa NPEDONHHX I'eOXEMAYECKHX aHOMAaAAfi KaR 30H
3arpASHEHHA X BHABNOHHE BHTEKEDNMX OTCKNS OTPOHEYGHEI IO Ceabs-
KOXO03A#C TBeHHOMY HECIOAB30BAHED 36MeJb B BONONOAH3OBAHHAD,

llepevens T'eOXUMEYECKEX IABHHX, CCOEpBEMHX B 3TOT NepaoX B
COOTBOTCTBEE C MHOTDYKGEel [0 TeOXMMEYECKEM MeTOXaM NOECKOB
BRJNYEET:

~ pesyAbTATH pafOHEDOBAHMA TeDLATODNA IO yCAOREAM [OpOBEJe-
HES TEOXEMEYECKEX NOHCKOB O yYeTOM NSHIMAHTHO-IeOXEMAYECKREX a
reonoro-reoMoppONOINIeCKAX KpETEPHED;

- MaTepaami IRTOXMMNYECKAX IORCKOB B Macmrade 1:200000 mo
HOTOREM pACCEAHRA ¢ ONPOCOBAHEEM NOHHHX OTAOXEHHN coBpemeHHOR
THIPOCOTH;

- reOXEMEYSCKES® KADTH OCTATOUEHX BTODAYHHX 0DEONOB pacced-
HES B NOYBAX M NOTOROB DACCEAHAR B NOEHHX OTIOXEHEAX Macmrada
1:50000 ( I:25000);

- NeTaABEHE TeOXHMEYEOKE® K&DTH BTODHYHHX OpDBOZOB DAQOCeAHHA
B NMOYBAX HA yvYacTRAX pyHONpOABAGHE{, HAMEYAEMHX IA HORCKOBO-
OL@HOYHHX padoT;

- JaBHHEe [0 COCTABY OpyLeHeHAR M HpeibapRTeXbHHE LAHHEE [0
NepRAYHRM OpeOZAM HA y9YaCcTKaX HOHCKOBO-OMEHOUYHHX pacdoT.

Kar clenyer @S »TOrO HDepeYHA, COOMpaeMHE I'eOXAMMYECKES Ma-
TepEaNH 00pa3yDT 3HAYATOABHNE MACCHB Da3HOOODASHHX RAHHHX, ROTO-
pHe MOTyT OHTH NOBOXBHO 28IKO EATODNDETEDOBAHH C SKOAOTHYECRAX
nosumpi. B JacTHOCTE 3TE NoHHHE NO3BOAADT: )

- OmeHdTh OOmEZ TEN IeOXHMEYeCKOH NPORMANAA pafioEa MeCcTOpO—
XIeHEA;

- BHABHTPH IPOCTPAACTBEHEYD HOSHIRD 30H HAR(OA6e BHOOKNX KO-

" HIeHTpAINE XMMEYEeCKHX HA6MOHTOB B IOYBAX K JIaTh TATHOHAYEOKYD

OHGHKY YDOBHAM HAKONAGHMA TEX 3A6MeHTOB, IAAd KOTOPHX EMEDTOSA HO-
pMaTEBH CONepRAfNE B NOYBEX;

1

64

~ BHOGJETE KOHKPETHHE yYaCTRE BOLOGMOB N BOLOTOKOB C aHOMa-
ABHHME X2DAKTEDECTHKAME NOHHHX OTNOXeHE}, HA XOTODHX MOIYT OHTH
ofpapyXeHH 38TDASHADNA® XAMIYECKHE BA6MEHTH B BOXAX H BONHOR CE-
ore.

CucreMa amanmsop npoC, NpAMeHRAEMAR TpH NeOXEMEYECKAX NOBC—
Kax, I03BOAAET KaTh NPEACTAaRIeHHe O paclpeLesieHAB GOJHmOR dacTH,
(HO He BCeX), MHTODECHHX C HKOAOIMYECKMX MOSHIFNA XEMAYECRHX DA
MeaTOB. OOHYHO B NMOXydYAeMHX AHANE38X OTCYTCTBYDT INpEICTABRTEAB-
HHe CBONIeHEA 0O KAIMED, CeIeHy, DTYTE, MHUEAKRY,ONnpeleleHHe KOTO-
pHX NPOBORATCA CUEUMSABHHMA MeTOnaM#. ONHAKO uame BCEro MHTeHCE-
BHHO 8HOMAJHR 5TAX JZEMOHTOB -DACHONOXeHH BHYTDH KOATYDOB AHOMA-
ANt OCHOBHHX 3J6MEHTOB-MHIEKATODOB. OpyUSHEHAA.,

[pa npaHATHX HA DPOKTAKE KOMINGKCAX TeOXEMEYGORAX ECCAGNO-
BaHE! KAK NIpABANO He COSTAETCA MACCHB NAHHHX N0 GEOTGOXEMEYSCKEM
OCOCeHHOCTAM TeppATODEA M MEKDOSAEMEHTSM B BOIEHX CHOTEMAX (06—
DA} IMNpOXEMEUECKEf COCTAR BOX IpE NDOBANEHEAN I'eO0A0IMYECEOI0 KA—
PTEPOBAHEA 9YaCTO BCE X8 X8pAKTepASYSTCH).

HeOGXOEMOCTS ONSIMANBHHX 3KONOIO-TEOXMMEYECKAX HCCAeNOBa-
HEft Ha DACOMATDMBAEMOM 3TaNe 38BECET OT HNONYYEHAHX DE3YABTATOB K
HHTEHCHBHOCTR XOB3ANCTBOHHOI'0 OCBOGHMA TOPPATODEA. B CONBMEHCTBE
Caydaes 3amadl, XapakTep B OCHEMH CHEIMANBHHX pACOT palAOHAABHO
OupeieAATs OO KTOTaM HCCRexoBagn#t CTamum AeTAIBHHX DORCKOB (cTa-
nEs Ul), a ocymecTBIATH HA CTAIEE NOMCKOBO—-OLEHOYHHX pador. (cra-
e IV). C 5Tof meNBD, RAPTH NAHABAQTHO-TEOXEMEYECKOTO H I'60M0-
ro-reokoppoNOTHIECROTO PAROHMPOBARAR TePLATOPHY KOAEHH OHTE HO—
IONHeHH KeprTolf X YHRIROHANBHOIO RCIONB3OBAHEA. JTa Kapra, GUR-
CHpyDmAs pacHOZOXEeHAe B TEOH CeABCKOXOSAHCTSEHHNX YION&X, NOCeN-
KOB E YacTHHX XO03A#CTB, OpeRupAATHf, 305 OTHHXS, 3ANOBGJHEKOB X
0C000 OXpaHAGMHX NDEDOZENX TEDPRTOPES Npm COBMEMEeHRRM C K& praMme
BTOPHUHEX OD@OJZOB H HOTOKOB paccedgad NOSBOASET BHIEAAT:  THOH,
noxoxedse E OCHEMH NOTEHOEANBHO ONACHHX ¢ SKONOTRYECRAX IO3MIEM
YYaCTKOB ~ TAK HA3BHBAEGMHX "IOpAYAX TOYEK".

Cocras ¥ xaparTep GUEmEA/E3ADOBAHHHY HROIOTO~I'@OXHMEYECKAX
padoT HA pAacCMATDEBAEGMOM PTaNe HCCAENOBAHEM O0XApAKTe[M3OBAHH HE-
x6.

I. lna repprTOpAll AHTEHCHBEOIO CeNBCROX03AAC TREHHOI'O 0CBOG~
HAA ¢ NPOABAGHAEM MEDOKAX OO IAOMANM ¥ KOHTDACTHHX I'6OXMMEYEOREX
aHOMamm}t B DOYBEX HPOBOIMTCH:

- CHOTeOXHMNYSCKOE H3yYeHE® ROHIEHTpNpOBOHAL XHMEGOCKEX



BNEMEHTOB B DACTHTEIBHOM IIOKDOBe BHIACOB;
- OHOIeOXEMHYSCKOE E3yYeHAe KOHTOHTDEpPOBaHMA XEMEYECRAX

9AEMEHTOB B COABCKOXO03AACTBEAHOR MDONYKIMY ( OCOOGHHO CANOBO-OI0-

PORHOR) ANA nOCeNeHM, TepPATOPMA KOTODHX COBNANEET C YUaCTRAME
BHABNEHMA BTOPNYAHX OpEONOB pACCEAHAd.

2. Jlna BONHHX CECTEM C HHTEHCHBHHME NOTOKSMH paccedHRA B
ROHHNX OTAOXOENAX, KCHOAB3YEMHX NiA MATHEBOTO B COABCROXO3ARCT -
BEHHOT'O BONOCHAOXEHMA IDOBONUTCH:

— TEHAMAYECKOe M3yYeEHAe KOHNEHTPEDOBAHAA XHMAYECRNX BJ6MEH~
TOB B BOZAX ¢ OmpejleJleHAeNM OCHOBHHX (opM BX Haxoxnenas. ( pacTBO-
peHaas — B3BemeHHad) ;

= B3yJeEBe KOHLNGHTPEPOBAHRA XUMHYSCKEX SAEMEETOB B BONaX,
ACOOMB3yeMHX NKAA NOXEBA E B NOYBAX, HONMBAEMHX 34TPASHOHHHME BO-
HaMH,

B cxyvae HeOOXOIMMOCTH IPOBENEHUA CIEIMANLHNX SKOAOLO-Te0—
XEMEYECKEX padoT IAA OnpoCyeMHX OCHEKTOB BO3HZKAeT HeOOXOLEMOCTH
BHACHEHAA IapaMeTpoB JOHOBOIO pacmperneleHdd.

HonyuaeMue MaTepaard B EOHEYHOM CUeTEé HO3BOLIDT HATH pEKO-
MeHnamas 00 SKOZOTHYSCRAM OTpaHMvenHAM paspATOR B- pajfioHe X03Afic-
TBEHHOR NeATeNBHOCTH, 0O ECCASNOBAHAAM NAA JMEHBMEHAS BpOXHHX
IOCAeHCTBAR y®e CYMECTBYOREI'0 NpEPOKHOTO "3arpASHEHEA"OKpyxapmedl
CpeflH M N0 0e30IACHOMY DA3MENMEHMD TI'eO0I0I0pa3B8LOYHOI0 I10CeAGHAT.

Hecaenosanas 2-ro sTama OCBOGHAA IOPHODPYAHHX TEpPDATODRH CO-
Bnanabt ¢ J 2 JI cTaiMSME I'¢ONOTOpa3BelOYBHX pacdoN ¥ - mpenbapE-
TelbHaA pasBefmxa; YI - IeraxbHas pasBenya).

Ha sTOM sTame, KOrNma MpOMHMIEHHAS [EHHOCTH OCLERTS JEO B
oomeM ACHA, CTAHOBATCA HEOCXOIMMHME GONee NeTalbaHe IAHHHE no
XapARTeDHCTEK® OKDyXanmel Cpemd TeppETODRE ¥ ONGEKE  BO3MOXHOTO
B/BAHAA Ha Hee NOOHWM m odorameAmA. 3T0, B YSCTHOCTH, BHTEKaeT X
#3 TpeCOBaHEE K CONEDEAEAD X pe3yibTaTa reoxorobasaenoqaux pa-
60T HA CTANEM NeTaXbHON DASBEHRM, IpeLycMaT[BADMAX BHIEYY pPERO-
MeENaldi 00 pasMemeHAD OCHEKTOB IIDOMHNGHHOTO M ARAXMAO-TpaXies—-
CROT'0 HasHAYeHAS X pAaspadOTRy DpEPOLOOXDAHHHX MepompmATEi.

[ponomamMue na paccmMaTpABaeMOM 3Tame ECCASNOBARAA TAR X8,KSK
B Ha OpejHOymeM aTame, BEANYADT S5KOIQIUYECKOe  II6PEOCMHCAMBARMS
MaTepaaioB TeONOro-TeOXEMEYECKAX padoT B IpOBeNeHEe KOMILIeKCa
COeIEANBHHX 3ROAOTO~I'eOXHMAYECREX pACOT, ABAANMEXCA B IaHHEOM
clydae yZe OCA3aTeALHHME, B COCTAB MCCAEKOBAHMN BXOHAT:

I. Jleranpnoe KOAMUeCTBEHAOe H3YUGHEQ PACHpENENSHET B pyIAax
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BCEI'0 BOSMOXHOI'C KOMIIIERCA TOKCHYHHX 516MOHTOB-CIYTHEKOB XK 510-
MeHTOB-TIpUMeCelt, a Taxxe COCTanBa MAKPO3NEMEHTOB,

2. Bunenenme, 1O JAHHHM A3yUeHES [epDBAYHHX OpEONOB, GJAOROB
mOpoX, OCOTAWEHHHX XMMAYECKUMA DIOMEHTOMN, KOTODHe [MIAHEDYOTCH
nepeMecTATs B OTBanH. [leT2iM3almA O1d 5THX GNOKOB IAHHHX MO pac-
npeleNeHAD BCeX BO3MOMHHX TOKCHYHHX 31eMEHTOB, 8 TAKXS MAKDO9Ie-
MEHTOB 7 (HM3ARO-XUMEYECKAX E JHTONOIRYECKAX NOKasaTeldeft HOpOX,
ONPOAOXADKEX yCIOBES MHTDALEYM MUKDOSAOMEHTOB, HANDEMOD, KONUOHT-
paumA CyabpRANON COpPH, KAPOOHATOB, OMKOCTH NOTAAWOHHH,

3. lleTansHoe KOMMYECTBEHHOE M3YYEHHE NepepaclpefeleHEA TOR-
CHYHHX 3JIEMEHTOBR B KOpDAX BHBETMBAHMA.

4. VsyusHue CaNaHCa XMMEYECKEX 3/EMOHTOB B IDOAYKTAX @ OT—
xonax paspacaTHBaeMOZ TEXHOZOTWIECKO# CXeMH OCOrameHmA. M3yuenme
odmero cocrTasa OTXONOB OGOTAUeHEA.

5. Cocrasnense meraaraux (I:10000-I1:5000) reosuMmvecKEx KapT
pacmpenesieHnAa B n0Ys8X OCHOBHHX TOKCHUEHX BXEMEHTOB LAA TEpOMTO-
pE# BCeX HAaHMpyeMHX BHICB 3eMAeNONb30BAHEA.

6. DHOT'eOXWMENYECKO® E3yYeHHMe BHABIEGHHHX SHOMAAEE B MOYBaX
(cu, padoru I-ro arama).

7. LA BCeX OCHOBHHX TRADOJIOTHYECKAX NMEODACKOE JMHAMEYECKOS
m3yvYeHme B NOBEPXAOCTHHX BONOTOKAX paACIpeNe/eHHA BHABIGHHOTO HA
MECTODOXNEHHN KOMN/ZEKCa XEMHYECKEX 3JIEMOHTOB C HCCAEXKOBaHMeM fopM
HX HaXOXIeHHA,

8. I'e0xmMEyY6CRad CHEMKA COCTABa BHOANGHEH A3 atMmocde pu.

9. OueHra cocTosHAA aTMOCPEpHOTO BO3NYXA HA KOMIJEKC TOKCH—
9HHX MeTalnoB B CAydae BHABIGHAA I'eOXHMEYECKEX SHOMAIM# B BHOA-
JeHIAX.,

10. Oneska conepRaH@il KOMIJIEKCA BHABICHHHX XEMEUSCKEX 5A6—
MEHTOB B [JIAHADYEMHX HCTOYHERAX BOIOCHACXeHEA.

II. Vsydedse $OHOBHX [EpAMETPOB OKpyAxapmed CpeIH.

MaTepmany, monyveHHHe B XOZe NepeuMC]GHHHX RCCI6NOBAHAH,N0~
NONHEHHNS THIPOMETEODONOTAYSCKAMA CHEIEeHAAMA B COBOKYNHOC TH c
Pe3y/bTaTaMR AHXEHEPHO-I'80JOTMYECKEX M IMAPOreONOrAYeCKAX M3HC~
KeHu# (K&K Ha MEeCTODOXNEHME, Tax K B palloHax pasMeileHES OTBALOB
H XBOCTOXDAHMINN) CAYXAT DAKTEYECKUME NSHHNMA LAA Da3paCoTRE Hpe-
PONOQYXPARHHX MepOMpAATAX A IKONOrNYECKE CGe30MaCHOTO dyHKIAOHANE—
HOr'0 OZAHMPOBAHAA TEpPPHTOQMM NPOEKTHPYEMOr'0 T'OpHO0GOTATHTENLHOTO
KoMOmRaTa.
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- TIpOB ¢ccjenopanmi Il ®a

HopMaTRBEHE MATepHaIH

OmeHKa peSyAHTATOB TeOXMMEYECKEX ECCAGLOBAHAN MOXeT OHTEH Ig-
Ha TOABRO B OTHOCHTONBHHX eIMHMIAX, T.68, INpE CpABHEHAN IaHHHX
onpoGoBaHAs C HODMATHEBHHM [apaMeTpoOM OKpyxapmme# Cpeln IO KaxIOMy
paccMaTpABAEMONY NOK23aTeJD.

Jns rarmeHMYeCKAX ONEHOK K I/IA OCOCHOBAHEA NpPOEKTHHX peme—
HMft B HacTodAmee BpeMsa HOPMATMBOM SIBAADTCA HpeleAbH0  IOMyCTHMHE
KoHOegTpanme. ONHAKO He IAA BCEX NPHPOIHHX CpeX M He Lid BCEX
EHI'DEIAEHTOB 3arpA3HeHAd TaXKe HOPMATHBH CeronAd pa3paboTaHH.
KpoMe TOTO, I/ BHABJNGHEA NIPOCTPAHCTBEHHOX CTPyKTYypH 30H 3arpas3-
HeHMA B OnpellefeHns HCTHEHO) BeAMYEHH OTKNOHEHHS CONEDRAHHE XA-
MEYECKAX 3/MEMEHTOB OT IPAPOXHOTO YPOBHA NpeNelbHO IomycT mHe
KOHLEHTDAaOKE He MO3BONADT NPOBECTH COMOCTaBEMOe HopMmponamme., C
9TO# HeAbD HCNOAL3YOT pa3paCOTaHAHEe B OPARAANHOf IeOXMMHM OHA-
™A 0 POHOBHX H KAADKOBHX yDOBHAX, BApBMDYONAX B 38BECEMOCTH OT
TeONOTO-MAHE PAIOTHYECREX A NaHImadTHO~-IeOXAMAYECREAX @aRTopon.Hpnz
-BEQRXPETHOR TOPPHTODMR HEOOXo- |
IEMO OIpeNieATh MeCTHOe 3HAYeHNe HOHOBHX KOHLEHTpALAH,ONHaKO Ing
oC0Me# OpReHTHPOBKE [ONE3HO0 HMETH ycpenaeﬁﬂﬁé‘ﬁﬁaqeanﬁ gdoropHX
napaMeTpoB. B pAne ciayuaeB NONyCTEMO NOAbSOBAEME TAKAME IIapaMeT-
paME, XOTd HCTHHHHE OLEHKH CTENeRE HARONNGHAA MOTY? CHTH opz
3TOM HECEOABLKO CMEMeHH B Ty HAM HHYD CTODOHY. OTHOCHTEABHNE DANH
KOHIEHTDALMK XMMEYECRHX 3JEMEHTOB NOAydYapTCA B 5TUX CAyJafX BIO~
nHe comocTaBaMuEMA. OCmAY aHalR3 MaTepsalioB DO (OHOBHM IAEHHM HO-
Ra3HBaeT, 9YTO B CpenHeM DETHOHAJNBHHE NapaMeTpH pA3AAYADTCA B 2~
4 pasa. 3T0 NOKA3HBAET, UTO HARGOILNYD TPYLHOCTE NpelCTABAAST
BHIeNeHNe TeOXHMAYECREX AHOMAJMI HeCOABmOX B CpeiHeft HHTEHCHBHO-
cTH.

OcoCeHHO Malo MaTepaasoB IO NpeXefbHO HONYCTAMHM KOHLOHTDa-
ImAM pa3padoTaHo nAd mods. [nd NOHHHX OTAOXEREY Take HODMETABH
NCKa BOOOmE OTCYTCTBYRT. B OTHX CAydYafsX KpUTepdeM 3KOJIOTHYECKO
0e30IaCHOCTE BHABJEHAHX 30H 3aTpASHEHAS ABAADTCA NapaMeTpH HAKO~
nIeHEs XHMEYECKAX SIEMEHTOB B pacTeHMAX B aTMOCepHOM BO3LyXe -
D17 gHOMATM} B [OYBAX H JAHHHE N0 CONEDXAHAAM B BONE XAMHYECKEX
3/16MEHTOB B DacTBODEHHOR ¥ B3BeMesHOR fopMax - Iad apomannit B
JOHHHX OTNOKeHEAX, CAenyeT ONHAKO NOMHATE, YTO HA3BAHHHE OCLEKTH
OpADONHOY CpefH EMEDT X CaMOCTOATENbHOE JKONAOTAYECKOS 3aaqeane.\i

Huxe mpasomgTcA cepud TaSmn ( Tadn.I7-25), B KOTODHX CHCTE-
MaTE3HPOBAHH IAHHHX NPAKTEYECKA I10 BCEM HHTEDECHHM C 3KOIOTHIEC—
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KX [O3ALAR MPUpONHNM OOheKTaM. IIpMBOIATCR MATepMaMH MO IIpeleilb-
HO IONYCTAMHM KOHNEHTpalldaAM, yTBepXRIeHHNM MunsmpaBoM CCCP M cpe-
XaEe (OHOBHE 3HaYeHHA. JAHHHE MO PASHHM IPUDONHHM OCEERTAM He
PABHO3HATHH, UTO OTDAXAET CTENEHb M3yYeHHOCTH BONpOCA. B CBASKE ¢
OTCYTCTBEEM ONyCIMKOBAHHHX (AKTAYECKAX IAHHHX He NpMBeNeHH fioHo~
BH6 3HAYCHHA N4 LNOHHHX OT/OXeHH#. B pAle ACCleXOBaBmEXCA  KOH-
KpeTHHX yUacTROB OHM OKA38MXCH ONM3KA K IIOYBEHHHM.

TexHONOI¥A NONEHHX, KAMepasuhHHX
B _XBMEKO-0HANATHYECKAX HCCAeNORaHml

TeoxumEyecras omeRxa cocToSHES OKpyXabme# Cpell Np¥ MOMCKAX
B oleHke DYLHHX MOCTODOXNEHH{ Ca3gpyercs, Kak OHJIO NOKA38HO, Ha
Te0/0ro-reOXEMEYECKAX MATEPAANSX H3YU6HAA TepPMTOPHI, ONONHEHANY
KOMITJIOKCOM CIeNR&NA3APOBAHHHX SKROJIOTO-TeOXEMUYECKAX UCCAeLODaHMN.

Ododmast mMenmmAcA ONNT, OOmyD GTPYKTYDY Opragu3alMeE  pador
MOXHO MPENCTABATH B CAEAYDMEM BHIe,

I, Ans Eccnenmyemoro paitoHa mpoBOIATCA 0GOCWemHe DaHHHX 10—
HRCKOBHX I'6OXHMAYECKMX CHEMOK Macumrada I:200000-I:50000,Ha ocHOBe
RKOTODHX B COYETAHAM C JAHNWAPTHO-TeOXEMEYECKAME ¥ T'eONOTO-T80MO~
ponoradecREME MaTepHANaME, 8 TARXE KAPTAME (yHKUEOHANBHOTO EC~-
HOZB30BAHMA TepPUTODEA MPOBORMTCA peNOHADOBAHEE. LIDE 9TOM BHES ~
aapres:

3OHH BIMAHEA OTHEMBHHX DYLHHX TeX M MECTODOXNEHAR - y9ac THE
pacnpocTpaHeHud MX JETOXHMUYECKAX ODEONOB B NOTOKOB DACCESHAA;

PernoHanbHHe TeOXHEMEYECKES 8HOMAJARA DynHHX mone# #  palioHOB
- NOTeHNMAABHHE CEOI'eOXHMAYECKEE IPOBMHINZ;

QOHOBHE TEepPATODAM C YDOBHAME COIEpEaHMH, BApBU Dy DIEME B
BABHCHAMOCTH OT JAENNAfTHO~TeOXVMEYECKHX MpUYMH..

B npenenax perdoHaNBHHX aHCMAZBHHX HOZEH X 30H BIAEAHES MeC-—
TOpOXNesHd YCTAHABARBAGTCH HONOKGHME YYSCTKOB 3eMIe~ A BOJONOAL—
80paHmA, MOTEHNMANBHO ONACHNX C TO3HIME BO3HeHcTBHEA TORCHYHHX
XEMEAYECKEX S5HEMEHTOB H3 XEBHE ODPIaHH3MH B EA3HE00SCIeuMBaDmEE
NREPOREHEe Cpeld (BOXa, KOpMa, MUMEBAA [DONYKIMA),

2. InA noTeRIMANBHO ONACHHX C SKONOTHYECKEX MOSHIEH yuacT-
0B pPeTMOHARBHHX IeOXHMNYECKHX NOJNe# IpOBORETCH H3yvenue OHOreO-
XHMEYECKOTrO KOHIEHTHDOBAHEA SNEMEHTOB B KODMOBHX H IMMOBHX BN~
Jlax pacTATEABHO} NPONYKIMA M B OCHOBHMX HCTOYHMKAX DHTHEEOT0 M
CENECKOXO3ARC TBEHHOTO BOXONOAS30BARAA. PAadOTH MPOBORATCA IO IpH-
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HIMOY K3yYeHEA KADYeBHX (sranonau@ yuacTKOB. [IpE 3TOM OCYymHeECTB-
NseTCH KOMIAEKCHOE TeOXAMAYeCKOe OmpoCoBagme MO JaHImadTHO-IeO~
XMMEYECKAM IpOPAXAM K C BaGODOM CTATHCTHYECKHE LOCTOBEPHOTO 00ne-
M8 TAHHHX NO KAXNOMy BELY MECTHOTO TeOXHMEYeCKOro Iammmagra. Ta-
Kde yYaCTRA BHOKDADTCH IAA BCEX OCHOBHHX KJSCCOB BOILHO# METDAIME
B pomop nagmmefra K MX HPOCTPAHCTEEHHHX OCheJEHeHHE - 3IeMeBTap—
HHX RACKaNHHX ASHIMAQTHO-I'C OXMMEUECKRHEX CHCTEM [IO,S3J.

Tadzxnoa 17

OpEeATAPOBOYHNE MaTepHaAH OO0 XOHIEHTpaldy
XUMAYECKEX 3AEMEHTOB B DHAEBHX BHOSNGHMAX K3
atMocepH M o0pasyeMol HME HATpysSKe Ba
OKpyZapnmyD Cpexy AiAa (OHOBHX TeppaTopMl

¥ | Imupvecxme|Coxepxague Harpysxa BHHaze 2§ OK-
mnjpieMen?H |B muXax( MT/KT) KM<+CYT) .
I|{bepamanit 1,5 I5-30
2 |Banpammit 64 640-1280
3|BrcuyT 1,0 1020
4| Boxsgpanm I,0 10-20
5 | Kamund 0,3 3-6
6{KoGanst 7 70-140
7 |Mapragen 570 5700~ 11400
8{MonzGunen 1,0 10-20
9 Mexs 80 800-1600
I10|Hrreas 20 200-400
. II|OxoBO 5,2 52-104
12 PT’TS \:'i 0,0I 001‘0!2
13 |Crpormmst 50 500-1000
I4|Cyprua -/ 2 20-40
I5|CeEHen \/ 50 500-1000
16{Cepadpo 0,I I-2
I7 | Xpom 50 500-1000
I8I|0xEx 70 700-1400

[pamevanume: Barpysxs pacCuURTAEH IXA ypoBHef obmero
BHOAXGHNA IHAN, BAphNDyOmMEX B HOHOBHX yCAOBEAX KOHTH-
HeHTSABHENX TepparTopmit B npemeaax I10-20 xr/mu“.cyr.

Y

"pracneus I8
pexebAO NONYCTANEE B FOHOBHE KOHLEHTpAUMA XAMAYECKHX 3NEMEHTOB B 8IMOC@DHOM BO3RyXe (MKI/M

3)

T

—
* LK  [Xnacc|@omomue gomuemrpampn
o Bemoctse ezt 2o Jomma perogoumus gon
p—
1 Woummlt - ~ ]0,00082 0,900
2 jpe[mAR(t B €TO COGMHEHRA B Nepecuere Ha Be 0,01 I |- -
3 Epou 40,0 2 Jo,00026 0,050
4 [panann®, NATHORACE 2,0 I }0,00013 0,070
5 [BoasipaM 20,0 3 i- 0,001
& [Te pMannit, IBY ORACE 40,0 3 |~ -
7 jienezo - - ]0,00082 1,500
& {Kanmelt, ORKCD 1,0 2 10,00001 0,006
9 KoGeABT MeTRANMIECKAN 1,0 1 }0,00005 0,001
10 {Aon 30,0 2 - -
11 jlarunit, ORACE 50,0 4 1- -
12 feapranen n erc coenasenmal s mepecuere ma Mnl,) 10,0 2 10,00001 0,060
2,0 2 |0,00003 0,07
100,0 3 |- 0,002
,HeopranKTeckae coemAenut, kpove H3A§ B nepecuere s As 1,0 2 10,00003 0,005
8,0 2 |- -
1,0 2 |- 0,06
0,2 I {- -
1,0 2 |- -
c,3 I |- 0,01
2Ilcmuen # ero coengaeuss,xpoMe TeTpesTWACBEHIA B mepecuere Ba P8 0,3 1 |- 0,3
22 [Crayen cepHacTHRt 1,7 1}~ -
23|Cenex, IBYOKUCH 0,05 I |0,00084 0,01
24 [Cepedpo - - 10,00004 0,001
25 |Cypoma - - 0,00008 0,01
26| Teanyp, LBYOKECE 0,5 I |- -
27 TaTal - - |o,00001 0,12
28]@Top, ra3ocCpasHNE COERUHEHUEA 5,0 2 |- -
29 |¥TopuIH , XOpOile PACTROMMEE HEQD 10,0 2 |- -
30 j&TopEIH, NI0XC PACTBCPEHHHG HEOPrasAYECKYE COGIMHeHut 30,0 2 - -
31{Xpou mectBarenTHH? (B nepecyere Ha C 0y 1,5 I 1}0,00004 0,008
32| Urexr, OXECH 50,0 3 |0,00003 0,3

e — Tadamnoa
1 flo o6s0py B.A.iuxatnosa & xp. [4C].

20

IipefenBHO KOTYCTEMHE KOBNGHTPALHA XEMRYECKEX

3RENEHTOR B [HUNeBHX HDO).UKTBX(II‘/KI‘ ¢yxoro BemecTsa)

s Soezoras 4 Xnedmue u 3e
Mpefe bHO KOOYCTAMHE ROHLEHTPaLHR m IneMeHTH prsklieiias Opoms SpyrTy
XUMHUECKEX IMEMEHTOB B nOuBax({MI/KI )

I| Amouean® | 20,0 30,0 20,0
¥ | onouenr |WK Baomoro cogepmsas lonsexdue 2| Reasso 50,0 50,0 50,0
m (mpesumenrEe Haf $OHOM o 3| #ox 10 1.0 1.0
I Mdems + 10,0 4 4| Kapued 0,02 0,03 0,03
2 | Huwens + 20,0 4,2 5| Mems 5,0 10,0 10,0
3 { Pryms + 2,1 - 6| Mumsax Vv 0,2 0,2 0,2
4 | CasHell + 20,0 1I 7| HErexn 0,5 - 0,5
5 | Xpow + 0,05 - 8] Oxomo - 200,0 100,0
€ | Umex + 50,0 36 9| Pryms v 0,01 0,02 0,01

' 10} Coanen 0,2 0,5 0.4
I fonpaxsmie onpene a o pH=4,2 11} Cypoua 0.1 g'g g'g

anerarno—dy(;epnggpnn;mnoﬂ gﬁm i'g’ g::;l N g:: 2:5 2:5

14] Xpow 0,2 0,2 0,I

I5 | Umex 2,0 10,0 10,0

()
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Tadzmnona 23
[IpeneNBHO LOMyCTHMHE KOHUEHTDALMA
XUMEYECKHX D7NeMeHTOB B BO&e (Mr/x)

% | 5 remert JlAME TA pyOmai Xosafic TEeHHO-| PHOOX03AAC TBEHHO®
on NpA3HAK BPENHOCTE | MATHEBOE BO- |BOINONOIB30BAHAE
JOMOAL30BARAE
1 | bapait CagdTapHO- 0,1 -
TOKCHEKOJ0T#9ecRaAl
2| bop " 0,5 -
3 { Bpom " 0,5 -
4 | Bepamnai Y 0,0002 -
5 | Bananuit " 0,1 -
6 | BucMyT " 0,5 -
7 | BonegpaM " 0,1 -
8 | feneso Oprado-nenTaAdec 1,0 -
9 | Kanuuit Cagn#rapgo- 0,001 0,005
- TOKCHKOZOrA9ecKa
I0 | KoGansT " 0,I 0,01
II | Kpemanmit " 10,0 -
12 | Jurai " 0,003 -
I3 | Mens " 0,I 0,01
14 | MonaOnen " 0,25 -
I5 | Mumeax " 0,05 0,05
16 | Haxens " 0,I 0,01
17 | BaoCaf " 0,01 -
I8 | PryTs " 0,0005 -
I9 | CemBell " 0,03 -
20 | Cexnen " 0,001 -
2I | Crporuaft " 2,0 -
22 | Cypema " 0,05 -
23 | Tamnmit " 0,10 -
24 | Temnyp " 0,0I -
25 | ¢rop " 1,5-3,0 -
26 | Xpom " 0,I -
27 | lgax " I,0 0,01

3. Ind BHABNEHHHX IOACKOBHMA pacoTaMda 30H BOSLEACTBAA MecC-
TOpOXIEHAR, B NpEHIENE OTAAYADOAXCHA OT DEIHOHAJBHHX HOZeR  mamb
GombmeRt AHTEHCHABHOCTHED E COibWejt KOMINEKCHOCTER( IO COCTABY: 4cCOo-

%

. pEallsd XUMAYECKHAX 37IeMEeHTOB) BO3NeficTRAE Ha 0AOTy ¥ BOOH, MpPOBO~

IATCA Te Xe BHIH GHOT'@OXEMNYOOKEX / I'EAPOXMMAYE CKNX BCCIOAOBAHNM,
KawdeBHME yYACTKaMd 37eCh ABAADTCA KOHTYPH OpDEOJIOB H MOTOKOB
paccedHsd.

Tadéaema 24
QOHOBHE H CpepHMe COIepEaHNd XHMAYECKHAX 3/11EMeHTOB
(MKT/N) B NpEPONEHX BOZAX

) OHOBHE cojepxapad ! Cpe,

no | 31eMeHTH m B BOzex o cgcg'ggﬁ ggﬂﬁﬁiﬁ- ﬁé’gaﬂﬂgﬁcg'
HOGTHMX | Oxmemmre~| BOK 3OHH| AHe B 30H6 aKTAB-
BoTlax JBHOK 0G| TENep- | DEYRHX | HOrO BOXO-

cramoproft| FeHesa | Bomax o0MeHa

I | Bapuft 10,0 - 19,6 10 6,8

2 | Basagzh 0,9 0,5-2 1,55 0,9 0,63

3 | Eexeso - - 547 670 -

4 | Kempuit 0,07 0,1-0,5 0,33 - -

5 | Mapragen 5.0 10-50 49,4 7 32,9

6 | Momomes| 1,0 |I-5 2,06 | T 0,2

7 | MumBAR 2,0 I-5 2,07 2 -

8 | Mens 1,8 2-8 5,58 7 3,8

9 | Haxexrs 0,3 0,85 3,31 0,3 1,6

I0 | Onoso 0,03 0,1-0,5 0,41 - 0,6

II | Prym 0,01 0,5-3 0,31 0,07 -

I2 | Cexnen 0,I 0,5-1 0,91 0,2 -

I3 | CruBen 0,2 I-8 2,3L 3 2,4

I4 { Cepedpo 0,3 0,1-0,6 0,29 0,3 0,26

IS | Tatar 1,0 I-5 10,7 3 26,6

16 | ®rop - 100-500 - - -

17 | Xpom 0,5 5-I0 2,9 I I3

i: Hanx 10,0 5-50 34,0 20 -

Te

BCToRREE. [78] (64 [69] [15) [64]

4. Xaa mecTopoxnemaft B OCpaMAANEMX NX TeppETOpAl , HAMeYaeMHX
mox CTpoRTeARCTBO I'OKOB B XeTanbHO pASBEAHBAGMHX, COCTAB IIpOBO-
REMHX paGOT pAacHEpAeTCH. 3Nech NOTAABHO E3yuaeTCA pACHDENeAeHHEe
TUMEYECKEX 21GMEHTOB B pyAaX,MeDBEYHHX 0peonax,Kopax BHBOT[MB&-

%



HAA, TMPONyKTax odoramenEs. BHOreOXuMMYeCKOe E NOYBEHHOE ONpoGo-
BaH@e OPOBONMTCHA LIyTeM COCTaBNeHMa AeTanbHHX Kapw I:10000-I:5000)
OcymecTrifeTcs KOMIZERC paCOT IO TeOXHMHYECKOMY KapTIHPOBAHMO BH-
OafeHHE#, paGOTH MO H3yYeHED COCTaBa aTMocdepHOTO BO3ZLyXa.

Tadnmrua 25
CpenHEe COZLEpDXAHAA B3IBEMEHHHX ¥ DACTHODEHHHX
XAMEYECREX 37€MEHTOB B DEUHHX Bojax [I5]

¥ Bzsecs Pactrop |[Jons B3BecH
i ur/xr [ uxe/al | MRT/2 ggngggﬁgacrnop,%

I | Banamnft | 126 64 I 65

2 | Kanmmft 0,7 0,36 0,20 64,7

3 | KoGansr 8 9,2 0,3 96,6

4 | Memp 80 41 7 85,5

5 | MomzGnes 5,8 3 I 75

6 | Haxens 84 43 2,5 94,5

7 | CepeGpo 0,I3 0,66 0,2 77,4

8 | Cyprma 2 I I 50

9 | CozHen 147 75 I 98,8
10 | Xpom I30 66 I 98,5
IT | laR 31 158 20 88,9

I BuumcneHo npd cpense#t MyrHOCTE pex 5I0 mr/i.

JAT BONOTOKOR B T'ODHOPYAHHX pajtoHaX pexEM MJTHOCTH OYeHb
IAHeMEYeH 110 PERPONOTHYECKAM IepaogaM,BapbEpysa or 5-20
ur?n (mesens) mo 800-I200 ( maBozox). B 38BHCENOCTZ OT 3TO-
TO pexprMa MeHAeTCA pOJb B3BECH B COCTaBe BOZ, .

Bombmad vacTh mepevwucleHHHX DAGOT NpPOBONATOR NO XOpOMO H3-
BeCTHHM IeONOram CTAHNAPTHHM TEXHONOTWAM, MOXPOCHO  OXapaKTepd-—
30BQHAHM B AIPOCMPOBAHHHX DYKOBOACTBAX B HHCTPYRIEAX.

[pr msyyesan pyn @ IPONYRTOB OCOTSMEHAA XapAKTep HCCAENOB&—
Halt onpenendercA TpeGopanmamn IK3 CCCP (1982 r.), & mnpaMenseMue
MeTOZH ONACAHH B padoraX B.B./BaHoBa [24], MHOTOTOMHOM R3TaHAR
[1I], » paGore A.Il.Cumypuzrosa [58].

MeTomH H3ydYeHRA NepPBAYHHX ODEONOB LETANBHO OCBEWEHH B paco-
rax C.B.Tparopasa 36.17], BTODMYHHX OpECXOB X HOTOKOB pACCefHHs
- B padorax I'.H.Tonesoft, B.B.Honmxapnouxuna,A.ll.Conoscna [14,47,

76

T

S

55}, CHOT'eOXEMEYECREX 0peosIoB - B padorax C.M.Tramm4a [GI],
A.0.Kosanescroro [29], ’

CmendajbHHE DpAEMH TeOXEMEYECREX HCCJeAOBAHME IaA OHeHKH
COCTOAHEA OKpyxabineil CpelH H3BeCTHH IOKA Xyxe. Jump B camoe moc-
AefHee BpemA NOABAJACH METONAYECKHE DEKOMEHZAIHMA HO 9THM BOIpPO-
cau [8,37-39].

OcTAHOBAMCA KDATRO HA OCOCEHHOCTAX MpPOBENEHHS OCHOBHHX BH-
NOB TARAX CHelMaZM3dpOBAHHNX KCC/AENOBAHAMN.

MeTonMRA IeOXEMRYECKOTO K8pTADOBAHUA 3aTPA3HEHES ypOAHH3E-
pOBAHHHX TePPETODH OCHOBAHA HA KODPE/AIMOHHHX CBASAX MEXIY KOH—
HedTpanEell 3aTpASHANWKX BEMECTB B NPOMHNIGHHHX BHOpPOCAX,B BOSHY-
Xe NpA3eMHHX dYacTeit aTMocfepd A B aTmMocdepHHX BHUANEHHMAX,ylAaBiR-
BaeMHX B NEelOHM[YOMAX SArpA3HeHAs IpHPOIHHX Cpejax, #, npexne
BCEr'0, CHEI'OBOM MOKpOBE # MOYBAX.

OCHOBHHME 3a7iavaM# TeOXHMAYECKOTO KapTUDOBAHAH ABNANTOA:

I. HccrnemoBahme CTPYRTYDH aHOMAJBLHOTO NMOAS PACCEAHEA 38TpA-
SHANMAX BemecTB XAA OLEHKE HMHTEHCHBHOCTHE TEXHOTE@HHOTO BO3Ne#cT-

2. BuABnenEe pasMepoB H MODPONOTHE 30H BO3HeftcTBEA.
3.. QERCHpOBAHEE HEHTDOB 8HOMAJER K&K "rOpAuEX TOUYeK",Tpedy-

DIEX CTAMAOHADHOrO KOHTPOAA ¥ CHEOMaNbHHX NMpEPONOOXDARAHX MepO-

mpRATHAL,
TnapaHe HHTpDeNEEHTH BHOPOCOB - IHIb, COENEASHAS CEpH, A30TA

. B yraeBONOPONH, NMOBCEMECTHO COIPOBOXIADTCA ROHIIBHTpanKet TAXEIHX

MeTaanob (CBEHNA, OEHKA, MENM, KaIMEA, 070Ba, PTyTH, BOABDpaMa,
HAxend, xpoma, pexe cepedpa, KoOanbTa, BaHANMS) MHIERATOpDEME 3a-
TpA3HeHAA rOpoNCKoR ammocdeps ABNANTCA SHTDONOTEHHHS 8HOMAIRE
STHX 27I6MOHTOB B CHEI'OBOM IIOKpOBe ® nO4YBe., CHErOM, KpoMe TOTO,
fERCHDYDTCA aHOMAAEE COGNEHOARE CepH, 830TA, IHIH,

MaxcEMoZBHAs XOHNGHTPAUMA 3arpASHETedel B OYBAX npaypodeda
K BOpXHEMy I'ODMSOHTY, HEIOCDPEICTBOHHO KOHTARTEPYDOEMY C IpH3OM-—
HuMR cnoAME amiocdepH. MOmHOCTE 3TOIO MpPeACTABATENBHOTO IAA Oo~
poGoparra ropmsoHra 5-I0 oM. B cHerosoM IOKPOBe 3arpAsSHANIAe Be-

4 WecTBA pacnpemeneHH B BepTRKSILHOM paspese HepaBHOMEpHO, H TONbL~

KO ONpOCOBAHNG BOeR eI0 MOMHOCTA NOSBOAAET HOXYYATH NpELCTABETE-

 XbHYD X8pAKTeDHOTEKY 3a Lepaol OT CHeroCTasa L0 MOMEeHTa onpoco~
Bagnd,

MeromEveoxas cxeMa IeOXEMEYECKOrO KapTEDOBAHEA  BRINYGET B
0edA OmpeKeNeREe IYCTOTH B XADAKTEDA DASMEMEAAd COTE  OIpOGOBA-~
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HEfA, npopeneHAe oTdopa, O00paCOTKE X aHaq®W3a Opod, OCpadOTKY HmO-
NyJeHHHX pe3yABTaTOB.

Ho omuTy pacdor, HAR BHABAeHAA OoCmeft CTPYRTYpH  3arpASHeHAA
TePPATOPAR CETh I'e0XEMEYECKOI0 ongodonaann Ionxga odecneddBaTh
nA0THOCTE mopAnka 10 mpod Ha I xM“, 1A BHABJEHHHX OYaIlOB 3arpd-
3HEHMA MPOBONMTCA NeTAAE3ANAA ¢ TycTOTOR Onpodosanma 25 npol HA
I rM°,

[IpoH m0YB OTCApANTCA X3 BEDXHErO I'yMyCOBOI'O IOpH30HTa {5~
I0 cM); macca mpodu I00-200 r. IIpoOH CHErOBOr'O NMORPOBA OTOHPAT-
Cfi Ha BCK eI'0 MOMHOCTEH, A3 WypjoB HJIE CHEIOOTCODHERAMH; macca
MPOCH OKOMO 6 Xr. 00A3aTensEo (EKCEpyeTCH NAOmags mypha M BpeMd
CHEerocTasa,

OGpadoTka mpo6 MOYBH NMPOE3BONXTCS MyTeM EX CETOBARAS depes
CHTO - I MM.

O6padoTka mpoC cHera BRANYAET €r0 pACTAIMMBAHHE, NEHTpadyIe-
popasme, CG0p, BHCYmABAHME H B3BEMEBAHME TBepno} ¢parmms, OTGOP
0,5 n pmasrpara. .

Apamus TBepmHX ¢parumf (mOYBa E OHAEBOL MaTepanl H3 CHETO-
BOT'0 NIOKpPOBA) HPOBOIATCA KOAMYECTBEHHHM CISKTDANLHHM METOZOM ¢
NpOCHNKO} aHaIA3APYyeMOTO MaTepEana X ¢ [IpAMEHeHUeM Tpexpasaol
LyI# DOCTOAHHOIO TOK&. JTOT METOX AAA CONBMAHCTBY XaMU JeCRAX
3JIeMeHTOB OTBEYaeT TpeGOBAHMAM YyYBCTRATEABHOCTH K TOYHOCTA H B
PA3MMYHHX MOLUPERAIAAX WADOKO NDAMEHASTCA B IDARIANHOR I'e OXEMMH.
[IparTEYeCKA BO BCEX CAYYasX NPAXOMATCA IDOBONATE IOMOAHMTENLHHHE
gHamms npod cHenMaJbHHME BHCOKOYYBCTBATOABHHME METOLAMH HA MHIL-
AK ( COeKTpalbHHE MeTON M3 KaMeDHOTO 3A6KTpOLa) E pryrh (Ha pryT-
HOM aHAMA3aTODE), & TaKxe Ha prop. JIAd KamMud CRONBRO-HACYZD 4y-
BCTBATEARHOT'0 H JKCIDECCHOI'0 MeTOLA HOKA He EAMEeeTCA K 3TOT OIHMH
43 HamOONee SKOIOTHYEOKE ONACHHX SNEMEHTOB B HEOOXOMAMEX CIydYasnx
onmpenenAeTcA aTOMHO-a0COpOIAOHHEM METONOM ( OCHYHO BMOCTE C MeIbD,
DRHKOM ¥ CHBMHIOM). 9TO TpedyeT MOKDOT'O pasIOEeHMA mpoC B, B Had~
Coflee pacnpocTpaHeHAOM cefidac caydae, aséopaTopaft, He AMeDmax
npacopoB ¢ rpadETOBOR KPBETOR, IpELBAPETEABHOTO KOHIEHTDH POBAHEA
JensTparos.

ABanEs XMIKEX IpO0 DPOBORETCA MO TELPOXEMAYECREM METONEKAM,
A370XSHHNM HEXE.

H3ydYenEe HOTOROB paCCEARAA B BONHHX CHOTEMAX HpE CIENEAIH~
3MDUBAHENX SKOMOI'0O-T'OCXEMHYECKEX HCCAGNDBAHEAX NPOBONETCA METO-
JOM NZHAMAYECKOI'0 ONpOCOBAHEA 3TANOHHHX CTBODOB.B Hpexenax pers-
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OBaALHEX SHOMaJHE} CTBODH 3aKASIHBANTCA Onu3 HuxHeld (0O TeyeHED
pexE) TDAHMI K/INYEBOTO yuacTHa [0YBEHHO-CHOT'e OXAMAYECKOTO OMpo-
GopaHnd., B 30HaX BOsHefiCTEAA MECTOPOXNEHA) palMOHATBHO  U3yvaTh
CHCTEMY CTBODOB IIO OGHOBHOMY IpEHHpPy®MEMy BOINOTORY: I — BHuE Me-
CTOPOKNEHAA IO TeUeHHD; 2 — B IpefefaX MeCTODORNEHAS; 3 - HEEE
g0 TedYeHAMD ¢ IpOCeXUBaHMEM IIOTOKE H& 2-3 KM A B YJCTEAX OCHOBHHX
DpATOKOB.

Yame BCero onpoGOBapme NMpPOBONATCA HA MAJHX DERAX # pydsX.
Q0HuHO  OTCEpaeTCA CMemaHHAA CpeLHAA mpoda CO BCErO Cedesnmd BONO-
roKa, Hamdoiee HajexHHe pe3ylbTATH NOAYYADTCS IpE I'ONAYHOM LEKAE
gad/mnesnft, KOTOpHE NIPOBOIATCA ceprAMM N0 I5-20 eXeNHEBHHX ONpO~
¢dosagmft. TaxEe ompoCcBaHEA HNPOBONATCA IJAA KaXIOT0 IMEPOJAOIHYEC -
KOTO mepmona ( IeTHAA W 3EMHAA MeEeHb, HONOBONBE X T.X.). Ompodo-
BQHUE CONpPOBOENAETCA TENPONOTHIECKUMA HACTOIEHUAMH, TIPEXIE BCETO
338 DacXOLOM BOJAH.

HanGonpmge CAOEHOCTE NPE M3ydYeHEA BOINHHX NOTOKOB pACCeAHHAA
BH3HBAET gpa/m3 npod. HeoOXOZMMOCTE OLEHKA COOTHOMERHMA  pacTBO-
DeHHOR ¥ B3BemeHHO! QOpM HaXOXNEHUA XMMAYECKIX 3/M6MEHTOR BH3HBA-
eT 3aTpyAHEHAA IpA [OXYYSHEM NpHEMAEMHX IR II0CASAyKMero aHaaM3a
#aBeCOX B3Beceft. JUIA UX BHNENEHAA NpH MYTHOCTAX BOX mopAnka IO-
20 Mr/n GpUXONETCH MPOBONATH (UALTDOBAHEe Uepe3 MeMOpasHHHe GEiIb-
TpH 3HAWATSABHHX 00LEeMOB BO#. KpoMe Toro, guaeTpar BOAHHX  HIpoOO
He BHIepxABAET NOJIOTO CTOAHMA M TpedyeT NpAMEHeHAT pazIAYHNX
nponenyp KOACEepDBANMM M KOHIGHTDHDOBEHAA NDAKTHYECRE Cpasy XEe IO~
¢clle ordopa., PasBepHyTas cxemMa O0CpaGOTKE M AHANE38 BOEHHX  Ipod,
mAPOKO ONMpOCEpOBAHHAA aBTOpaME, mpuBeleHa Ha pme.I8. IloxmpodHee
OHA ONEC3Ha B METONHYECKEX peKOMeHmammax [37-39].

Hccnemosanne aTMocepHOTO BO3NyXa CBA3AHO, IpDEXKe BCero, ¢
pemeHMeM C/IOEHHX XUMEKO-3HAJATEYEGKAX 3aiad. 3IeCh BO3HHRAET He-
0CXOMUMOCTE ONpelieleHAs XUMHYECKAX 2J6MEHTOB B MalHX HaBecKax
aTMocfiepHOTO 23p030Jd, HOAyYaeMHX UIpE (EIBTDOBAHEM BO3LyXa dYepes
cnemganbhHe GaabTpH ( HamGolee HALEXHHE IO IMCTOTe M ADYTHAM Napa-
Merpam durprps AXA-XA). Ipm comepsamEm 23po3oned mopsmka O,I myMS
Z CRopocTE ordopa oxono I00 n/MmH. 3a mpuemAemoe IAA CTaEXapTHO-
T0 MpoGOOTCOPHOTO OCOPYROBARHMA BpeMd yZaeTcs codpars oxono IO Mr
B3BeCH. JTO OnpeneadeT HeOGXONEMOCTEH INpEMeHEeHHS BHCOKOUYBCTBETE-
ALHHX METONOB aHa/H3a M3 Ma/HX HaBeCOK ( HelTpOHHO-aKTABAIEOHHOIO,
DPeHTTeHO-$ADOPEeCLIeHTHOT0, XHMAKO-CIEKTpaibHOro) Jiccaenopanea aT-
MochepHOZ B3BECH NOCTATOYHO CIeNManbHad, 3a7ada; OHA NOXPOCHO pa-
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CCMOTpeHa B pAme padoT, OCOCMEHHHX, B YacTHOCTH, B 0030pe B.A.ME-
xa#tnopa & mp. [40].

BroreoxumuyecKkae MCCAeNOBAHAA B IEJOM NPOBOJATCA N0  CTAH-
IapTHHM CXeMaM. B mpolu oTOMpanTCA ChefOCHHe dJacTH pacTeHMi: Kar
OCHOBHAS NPONYKIWA, MAyNas Ha NATaHME YeN0BEK&, TaR M NOOyTHad -
XHBOTHHEe KOpMa; HA HacTOEmaX OTémpapTCA IpoCH YKOCOB.  MaTepaan
npod (500 T 3emeHOf MacCH) M3MenbUaeTCA H CymATCA IpA 60°.

Ananms pacTerait Ha CONBEYD YACTH MHKPO3NEMEHTOB [pPOBOTATCS
[IocNe X 030NeHHA { TeMmepaTypa O30MeHAL He Oonee 400%) . Ha nery-
uge /eMeHTH ( pTYTh,JTOp,MHNEAR,CypEMa,CENEH), 8 TAKXe HA MAKpO-
aneMenuTH (gpocgop,xanait,a30T,cepa) aHam3 NPOBOJETCH H3 cyxoro
BemecTna.

B ¢BA3A ¢ TpeCOBEHAAME K YyBCTBATEALHOCTE X TOYHOCTHE QHAMA~
38 pacTUTeNLAOK mAmesof NPOINYKIMM OCHOBY KOMIIEKCA QHENATHYECKAX
M@TOIOB COCTaBIgeT aTOMHO-ACCOPOIMOHHHE aHamA3,IONONEAEME! KOMH-

a80T, Xeaeso

[y

YeCTBERHHM CNEKTDANHHHM AHA/MA30M M XUMEUEOREME MeTONAMA(CM.CXeMy ési& g%ﬁg%

aHANM3A BOTHHX 1pPOG) . KAy | |EgE =2
06padoTra reOXEMAYECKEX NAHHHX B HEJOM MpOBOTATCS B COOT- . §5 § §§5 ai
BOTCTBAM C TPEGOBAHEAMA MHCTDYKUMZ IO DEOXAMAYECKEM METONSM HO- g i °§§ gi
HCKOB, oghl

OnHo#t #3 TIABHHX TeOXMMAYECKAX XADAKTEDACTAR AHOMA/EE HABIAA-
eTCH 8¢ HHTEHCHBHOCTH, KOTOPAA ONDELeAAeTCA CTEMeHbD HAKON/GHAS
3arpA3HADNEr0 BemeCTBA M0 CPABHEHAD C TPEPONHHM GOHOM(COXe praHHe
ero B N0YBAX, COCTAB CHEIOBOTO NMOKPOBA HA yuacTHAX Cojiee YeM HA
50 KM yIaleRHHX OT NORAABHHX TEXHOTEHHHX HCTOYHEKOR).

[lorasaTeseM ypOBHA HOMANBHOCTH ABAAETCHA KOPGALUMEHT KOHIE~-
Arpanuz (K,), KOTOpHE pACCUATHBAETCA RAK OTHONGHHE KOHIGHTpAIEE I3
B ECCNleIyeMoM OCBeKTe X cpenaeMy (omosomy sHauemmo (K,= ).
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KOoo(uIMe T OTHOCETEIBHOIO yBeJEdeRHd olmel HarpysrA
K - B.odm.
P P pom.

llockonBKy aHTPODOTeHHWS SHOMAIME dame BCero AMENT IOaA3JIe-
MeHTHNE cocTaB, NNA HAX DacCUYATHBANTCA CYMMApHHEe IIOKA3aTend 3ar-
pAsHenrs (X.) B HArpysEE (Zp):

% = Kc - (o-1)
Zp = K, - (m-I), rme
1 - KOJAMYECTBO YUMTHBAEMHX 38rpA3HADIMY BmMecTs.

Ha ocHOBe M3yYeHHHX IAPAMETPOB CTPOSTCA TeOXHMEYECKHEE KapTH
X pacnperiefieHAs: MOHOSAGMSHTHHe (E KApTra paclipefefieHHA MHASBOR
HAPPY3RE) ; CYMMapHHX NOKasaTeleft 3arpasHeHEA.

JiA mocTpoeHMA KapT yROGeH BApMAHT NEAAH C WMATOM MEXNy A30-
JEAAAME, RKpaTHHM 0,5 mRaAH DeCATRYHOI'C XOrapuiMa, T.e.  I'DaHEIH
BATEpBaNOB paBsHH 3-, I0-, 30, IQO-RpaTHOMY ypOBHD IpDEeBHMEHHS HAL
doroM.

[Ipwr oGpadoTre NaHHHX IO 3aTPA3HEHED BOLHHX CECTEM IAA ydeTa
ponm B3BEmMEHHOT'C BemeCcTBA CONEpXAHAS XUMAYECKHX 5IeMEETOB paccum-
THBAOTCA KK B BHNE OCHEMHHX KOHLEHTpameft B Bome (Mr/I), TaR H B
BHZe BeCOBOY KOHOEHTDANME B MaTepaale B3BecH (MI/RT - BaBecH).
JTO NMO3BOAAET MpH OCHAPYXEHAE BHCORMX OCHEMHHX COIEPESHAJ XUMH-
9eCKAX S/6MeHTOB B BOXE (MIr/n) OTHEIMTE: CAyJam, CBSSAHHHE ¢ NOC—
TynIeAEeM COABMOTO KOMMYECTBA B3BEMEHAOr'O MaTepwala  ( HampaMep,
B3BeCE C (OHOBHMZ CONEpXAHMAME IOCAE LOXNe#) OT CIyJaeB HOCTYI-
JeHna KeficTBETENBLHO aarp'asaeanoﬁ B3BeCH,

EcTecTBeHHO, UTO BO BCeX BO3MOXHHX CHydYafX HEOOXONEMO IpO-
BOIATS CpABHERNE HACIKNAEMHX CONEDEAHEA C MPENeNBHO OO TEMHME.

4, [TPMPOJIOOXPAHHHE PASPABOTKM J MEPOIPYATHA,
CIEIVAWE 13 TEOXVMAYECKIX JAHHHX

[pr BCOOM30BAEEM IeOXEMEYSCKHX NAHHHX IIA pa3spaCOTKE Opa—
POMOOXpaEHHX MepOnpEATAR HEOOXONAMO EMeTH B BHERY o0mEe TpedoBa-
BEd "OCHOR 3aroBOjaTenbcTBA Consa CCCP ¥ CON3HHX peCHYGMMK O He-
Kpax", npemycMaTpEBADMEE :

- HOJMHOG ¥ KOMIZERCEOE T8OIOIWYECKOS H3y4eHHe HONp;

- HpeXynpexuesue Ee0COCHOBAHEOR B CaMOBONBHOR 380TpoRra
nnomane# 3ajerapREd IONESHHX HCKONAEMHX;

®

[IperoTBpallends BpPELHOTO BAMAHAA pacoT.

MeTomonoradeckad OCHOBA NpHMPOROOXPAHHHX DPACOT B TOPHOPYZAHHX
paloHaxX COpMyNMpPOBAHA B BUAE TPeX OCHOBHHX HOXOXemmit [43].

I. B ropHOpyRHHX DajioHEX MHTEDECH I'OPHOI0 Aela Ha Hepao
cymecTpoBanrd IOKa amenT mpaopATeT mepel LPYIAME BUIaMH HedTelb-
HOCTH.

<. TopgooGoraTdTenbHAA NEATENBHOCTH UMEET BPEMEHHHE XapaR-
Tep E LOJEHA BECTHCHh TAKUM 00pa3oM, YTOCH OCTABATH BOSMOXHOCTH
NOCZEAYDUETO 3(PEeKTABHOI'0 MCIO/JB30BAEAA TeppATOpAR I I pyrex
HADOLHOXOSARCTBEHHHX Heaei.

3. B Xome TOpHOOGOTATHTENLHOR HeATSABHOCTA HEOGXONEMO GOG-
AOIATH KOMMYECTBOHHHE KPATEpHH NOOYCTAMHX HApyWEHHR C TeM, 4TOCH
OHE He OKA3HBAN¥ BPENBOI'0 BO3NEACTBEA Ha OCIYHD HKONOTHYECKYD OG-
CTAHOBKY pajioHa.

ECTeCTBEHHO, YTO I'eOXUMEYECKH® IAHHHE MOTYT ONpeNeXdTh AAWh
o0lge NpRHIMNAANGHHE HAOpaBieHud NeATeAbHOCTH OO 3ausTe OT 3ar-
pA3HeHAsA, KOHKpETHHE NPOGKTHHE @ TEXHONOTMYECKAE DOMEHEA NO/KHH
pa3paCaTHBATHECA KOMIETEHTHHME CHELMA/A3HPOBAHHHMA OpTRHA3AIEAME,

HamedaTcA BOSMOXHOCTHE MGCHOONB30BAHEA T'eOXMMAYECKEX MaTepaa-
70B Ipd paspadOTKe IPAPONOOXPAHHHX MEPONpEATHAR B CHSLYDWAX OCHO—
BHHX HalpaBleHHAX:

I. CoxpameHze BpeZHOTO BO3NEHACTBAS OTXOLOB, HOCHYA H OGOra-
eHAS ¢ BHCOKEMM KOHIEHTDALMAMA XAMEYECKEX 5IEMEHTOB.

2. JKOZOTHYECKH (e30macHOe (YBRIMOHANBHOE IJAANpOBAHAE Tép-
pETOpIE ¥ TEXHONOTUYECKMX MEepPONpUATAR B COOTBETCTBEM C  OCOGeH~
HOCTAMA EX IPUPONHOE I'eOXHMHYIECKOH} CTPYKTYDH M LIPOTHOBH DY EMHM
XapaxrTepoM BHODOCOB.

3. Coxpalesde BpeNHOTO BO3NEHCTBEA CTOYHHX BOL ¥ OXpAHa BO-
IHHX CHCTEM.

4. PaspaCoTKa CTPYKTypH OpraHASaldd CAYXCH KOHTDOAA 3a COC-
TOAHAEM OKpyRabues# CpemH NMpH 0Cpa30OBaHMM I'OPHOOGOTATHTEIBHEOTO
OpenupAATAA .

5. PexyipTmBaIma TeppUTOREE HOCHe 3aBepUEHAAT I'0pHOOGOTATH-
TeJBHOR NeATeNbHOCTH.

Cnenyer mMeTs B BELy, 9TO OrpoMHOe OQAPONOOXPAHHOE 3HAYEHHE
AMeDT moayvaeMHe B pe3yAbTaTe IeONOI0Opa3BelOYHHX pACOT pPOKOMeH~
HalMi [0 CHAXGHAD ypOBHA MOTEeph NOJEe3HHX KOMIOHEHTOB M yRejnde-
HED KOMIZIEKCHOCTH HCHOAB3OBAHEA DyX, IO CHEXCHED  DASYCOXEBAHHEA
PYR npE HoCHYe, pAllMOHAABHOMY ECOOAB30BAHAN BOKPHMHHX IODOX. Ta-—
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KHO DeKOMGHIALME B COOTBOTCTBHA C Cymec TBY DijEME TpeGOBaBHAMA
ABAADTCA OCASATENLHHM DE3yABTATOM DASBEIKH MecTOpOXIeHEE, OHE, B
CymeoCTH, TVIABHHY [DEDONOOXpAHHHE ATOT EKETSALHHX HCCAEXOBAHAH

Te0/IOTHA, MUHEPAROTHE M COCTaBa DYX MOCTODOXKICHHH., Pasymeerca m

AL EX COCTaB/IeHAA NpEMEHEHHWE IeOXEMHEYECKHAX METONOP OYeHE BaxXHO. '

Tar, manpauep, m3yuesde NepBAYHHX O0PEOJZIOB MO3BOAAGT G0Ace TOUYHO
OpeNcTARATE MODPONOTHD DyNHHX 30H M, TeM CAMHM, HOKXOYHTS BHGO-
DOYHYD OTpaCOTKy MeCTOpOxmedu#t. JafHHe Ho HepBEYHHM OpeONaM [103-
BOMADT HAMETHTH OCBEMH T'ODHHX MacC, KOTOpHe B GANXAfmeM HX ha-
ZeROM OyAymeM MOT'YT CTATH OGHEKTAMH BTOPEYHOR IepepaCOTHE X Tpe~
OyDT OTHeABHOTO CKASAMpOBaHNA., WU3pecTHH Clyda#, BOTHA TeONOTO-
MIHBPAZOTHYECKHAR # SKOHOMEYECRAN aHala3 MaTepESJIOB MO I pBHYHHM
OpeonaM 371eMeHTOB-HHAMKATODOB DOSBOMMA NEPEBECTRE EX B KaTero pan
ODOMEDIOHHO MBTEPECHHX DYRHHX TeX, 000COGNeHHHX O OCHOBHOT'O Oy
IeHe HAA,

Iipd pomooxpag M@DONDRATEA IO COR 2AD BPeIHOro Bosjejic-
IBEA TBOQNHX OTXQNOR OCHOBHBEDTCA HA T'eOXEMEUECKEX NAHEHX [0 pa-
CIpeneNsHED TOKCHUEHX 5]6MEHTOB-IpEMECER B Len: o0oTameEMs K HA
Marépaajax N0 COCTABY ¥ MNPOCTPAHCTBEHHOMY NONOXEHAD 16 PBEIHEX
CpeouoB B COYeTAHHM C IPOGKTHHME MATepAANaMH IO CHCTOME opra-
Hgsanag ropEONOCHBADGEX pacdoT.

LaoxE oronopynmEHX mopox BCEpHmE ¢ OepRAYEHME ODSOXAME , HAME~
UAGMHME NION E3BAEYEHES, C CONOPXAHAAME TOKOMUHHX 2UEMOHTOS BHIe
OPSHSNBHO NONYGTAMHX B MOYBAX, C COZEpXAHMEM Cyapdunaol cepH o~
nee I0% ( HOpMATHBANG OLeHKH) HIH ¢ KOHTDACTHO BHCOKHMN KOHIEHT-~
PaIfAME aCCONHAIEE XAMAYOCKAX BAEMEHTOB (B 5-I0 pas x Goxee BHmE
$OHOBOTO ypoBHA( SMIEpEIECKAT OLEHKA) TpeCyDT OTEOABHOTO ydera,

[Ipx paccMOTPeHNA OyIBOH OTXOLOB TAXKHE HOpONH pamoHA XhHO
HCOONBL30BATH N4 SaKAANKA IODHHX BHDAGOTOK, YTO yuMeHbEaeT 00LeMH
H TOKCHAYHOCTE MODONHHX OTBANOB.

OTH KaTeropEi OTBANBEHX IODOX He AOIXHH IpenyoMaT pMBaTECH B
DpOeRTEX K8K MaTepueR IAA OAAHHPOBAHAA X JAyumeHEs NpMAETaDERX K
MeCTOPORTGHAAM HEyAOGHH ( 3aCHIKA OBpAros I T.4.), 8 TAKES KaK
meGeEE IAA CTpPOHTONLCTBE Zopor (xaxe MeCTHHX E py.uonoanﬁx‘).

lna cxyvaen, xorma XaparrepasyemMue OODOIN BCE Xe HeOGXQUAMO
DasMecTETP Ha NHEBEOX NOBOPXHOOTE, NI HNX CAoxyer OPeLyCMOT-
peTs fopMEpOBaHWe EaRGOnes GesonmacHOro Banma OTBAAOB X cHCTEMY
N30NAUNE 0F IOBEDXHOCTHHX X NORSEMEHX BOJ. IOpx BHGOpe BEEA OT-
baxoB IAA NHAAMEX M TOKCHUEHX OTXQXOB HeIPMTONHH TpeCHOBMIHHE X
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KOHN9ECKE® (OpMH M nyume MPAMERATH CECTEMH BHYTDEHHETO  OTBAJO-
o6pa3oBaHaA. [1d E3OAALME OTBANOE MOXHO DEKOMEHIOBATH  CO3LAHEE

- HOKYCCTBEHHHX T@XHOT@HHHX I'eOXEMEYECRHX 0apbepoB KapOOHATHOTO

HIE X8 pOOBATHO-TIMHACTOTO THOA [44,60]. B paccuaTpEBaeMOM Caydae
0c000e BHUMSHEE NONXHO OHTH OGpDAMEHO HA OPOEKTHPOBAHKE MHAENOma-
BaesEs ( HAIpEMED, OpOWEHHEe MAXTHHME EAM K8phepHHME BOLAME H T.X.)

Oco0yn OmacHOGTH, KAk CHIO IOKAsaHo, OpPeICTABAANT OTBAMH
XBOCTOB OCOTAWeHNd, COCTOAMAE 3 MEXKOANCIEPCHOT'O AEIKO OKHC/AD-
merocA IpA BHBETPHBAHEE MaTepEana. OHA YacTO BHHYRLGHHO pasMema—
brcd Ha OOPORAX, HJA0XO H30MAPYDUEX LHOA3EeMHHE TOPA30HTH OF [Oma-
JiaBRA 3arpASHANGAX BEWeCTB B I0A3eMHHe BOLOHOCHHE I'OpH3OHTH.TaK~
%8 G&CTO XBOCTOXpAaHM/EEA OT DOBEOXHOCTHHX BONOTOKOB  OTHOAANTCH
mb IaMCaMBi, HE NpenATOTBYDUEMA (EJbTpaLAR DaCTBOpERHHX COJeik.
Kpome TOrO, OHE CIHTHBaDT BO3LEHCTEAE TANHX E IABOLKOBHX BOX,
[NepeNOoIHADIAX A pA3MHBADIAX XBOCTOXDAHAMEIE .

A XBOCTOB OCOraleHEA ¢ BHCOKEMH COTie pRAHNAMA TOKCHEYHHX

‘XAMEYECKAX 3JIEMEHTOB HE3KMMH COnepXARAAMA KapPOOHATOR M NOBHEEH —

HOZ KOHUEHTpalLMel cyasdamsoh cepu ( Gozee I0%Z) o TeOXUMAYECKEX
DOSHIEY NpPeNCTABAAETCA OCOCO BAXHHM CO3LAHHE JCAOBM, OpenATCT-
BYDIAX MHTOHCABHOY METDAUME XHMEYECKEX 3/6MEHTOB OpH BHBOTDABA —
HEE, OTO MOXET OHTH LOCTHTHYTO CMEMOHEEM HIE IepeCASHBAHEEM XBO—
CTOB C KapOOHATHO-TAMHACTHM M&TSDEANIOM ( BEyTpeHHA! I'6OXHMHEYECKElt
Gapnep) u cosgasdeM "pyCamru" TOrO xe TAOA, E3C/AEpyDuel vamy -

XBOCTOXpaHRIRmA. HeoOXOZEMO TaxXe mpeNyCMATDEBATS  JpesEpOBAHEE

B BOXOOTBENGHEe NEBHEBHX M TABAHX BOX.
KOAOTHIGCKE Cesong HEIMONA NBHOE NANEAPOPAHAE TEDOE-
TOopHE CAa3EpyeTOd HA MATEPRANAX [0 TEOXAMEYECKOMY  K8pTUDOBAHHD
OpEDONEKX 30H 3arpASHEHNS — BTODHYHHX ODEONOB DACCEEBAHEA B NOY—
BaXx @ OHOTOOXHMHYGCREX @HOMAXAE - H Ha JAHHHX IO NPOTHOSY  TOK~
CHYHOCTH BHODOCOB, NOAYYAEMHX H3 PeOXEMEYECKOTO AHSNE3A COCTABA

;' DYL M BMELADIAX TOpOX.

Boxbmas 9acTh peKOMEHNAIEf NO DAIEOBAHLHOMY B G@S0IACHOMY
QYHKIMOHAZBHOMY NAQHEDOBAHAD TepDETODEN pASPACATHBAGICH eme RO
OpOBefeRRA pA3BENOYANX padOT HA CTAZEAX HOUCKOBEX ¥ IONCEOBO-
OneHOUHHX pacorT. Ha OCHEOBE BRONOIO-T@OXEMNUECKEX KADT B paBOREHX
InaHEPOBRAX NOAKHH OHTH BHIOASHH TEPDHTOMMM C MpEDOAHHME IeOXE—
MIIECKAME AHOMAIRAME, HOUDETONANE NAA SHARNEOIO CTPOMTEABCTHA
(B ToM umOAe X mocexma Te0Z0ropaspeNiouHo} OPraRE3AIME) X TDeCyD-
@E® OrpaHNYeHEE B CONLCKOXOSANCTBORHOM HCNOXBSOBAERE H, IpeXHe



BCEro, B BHpamUMBau#y CAFOBHX KyALTyp M opomeft (Opexne BCero,dac-
THHE M IOLCOCHHE X03A#cTBa). InA ydYacTKOB, I'ie PKOAOIWYECKad Ooa-
CHOCTH IpEPONHHX AHOMAANE XOpOmO JXOKA38HA M NApAMeTpH COCTOSHAS
I0YB ¥ pacTeHEd NpeBHmAET AOOYCTEMHE, BEPOATHO HEOCXOMAMO 3ampe-
llefAe BCAKOA CEABCKOXO03AKCTBEHHO! MEATENBHOCTH. 1A MPOYHX &HO-
ManbEHX TeppATOpHf, B 38BECEMOCTH OT KOHRPETHHX N3HHHX ,AaIpOXAME-
YECKMME OPIaHE38IMAME MOXeT OHTH pDa3pemeHO BHPAUMBAHAE SARKOBHX
{ OOHYHO C2a00 RORLEHTpADYDIAX XEMAYECKES JI6MEHTH B 3epHe) HAE
TeXHHYECKAX M KODMOBHX KyAbTyp. B mOoclelEeM cayuae 300TEXHHYEC-
Kée B BeTepIHapHHe CAYXCH MOIYT IpPeNyCMOTDETH BO3MORHHH ymeps
N7 XMBOTHOBOACTBA A HPHHATH HEOGXOLEMHE ﬁpo@nnaxrnqecxne Megu,a
TaK®e OpPIraHU30BATE COOTBETCTBYDNMY KOHTDOJNEL KadeCTBE NpPOLYKIME.

STH peKOMeHNAIfE HacAeZyDTCSA I pAa3BABADTCSA IpA IPOEKTHpPOBa~
HEM pa3MelieHHs XHJIHX MACCHBOB M MOLCOOHOTO X03AJFCTBE I'0PHOOGOTE-
TATEALHOI'0 IpefHpAaTAS.

B pesynpraTe NeTaNBHHX I'eQIOropasBENOYAHX DACOT 0O NAHHHM
AByYeHHA TeOXUMHYECRAX OCOCEHHOCTEH H3BIGRAEMHX K mepepalarTHpae-
MHX DyR H BMeUAIWAX OOPON, H8 OCHOBE QHANOTEE C CAASKAMH MECTO-
DOXIICHAAMY # TEXHOJOTHAME M N0 pacderTaM pacCeMBaHAA BHOPOCOB
TIPOTHO3KPYeTCA 30HA BAAAHMS NOOHUYM K OCOrameHHd. BRADYEHHS Te0-
XEMAYECRAX NaHHEHX MOSBOAAET NATH NOAHONEHHYD KayeCTBEHHYD XapaK-
TePACTAKY SOHH 3arpdsHEeHAA M BHABATE €€ pasMepH (¥ COOTBETCTBeH:-
HO, pasMepH CaHATApHO-38MMTHHX 30H) C yYeTOM JOCTHECHAA MEIEBR-
IyalbHHX B SOIATHBEHX NpefelbHO JNOMYCTAMHX KOHNEHTpAaIE# IAd BCeX
OCHOBBHX 3arpASHANGEX BeMECTB, yYaCTBYDMEX B BHOpoce. [pz aTOM
Cl/lellyeT MMETh B BERY, UTO N0 AMEDEMCA MHOIOYACNGHHHM  MaTepHA-
JleM, TepPATODAA BO3HE#CTBHA BHOPOCOB ONpeleldeT He TONBKO CaHE-
TapHO-3aMATHYD 30HY IO aTMOoc(epHOMy BO3LyXy, HO B 30Hy THIHMEHA~
YEeCKH OnacHOI'0 3arpA3HeHMA NOYB. JUATHBAA, UYTO CTOAMOCTE OTBAE-
YeHud 3eMeNb IOX TOpHHe padoTH BapeEpyeT B Operenax I000-6000
pyS./Ta B NpAHAMAES LONOXGHEE, 4TO SarpA3HEHAE 36MENP HKREBANGHT-
HO HX A3BATAD, MOXHO UJAHAPOBATh 3HAYETENBHO COABmEE 3ATPATH HA
TEXHONOTAYECKAe MEepONpAATAA [0 OXpaHe OT BHODOCOB. Hpa DOpOeRTH-
DOBaHREM CRECTEM NHJeNOAaBAeHES HX CAeLyeT BHOEDATH TeM IpPENeSKOB-
Bell, YeM TORCHYHe#l COCTAB BEPOATHHX BHOPOCOB 10 I'eOXHMEYECKEM
JaHHEM. MMeHHO B 9THX CAyYadX 5@eKTEBHO IpEMEHEHHE® OTHOCATEABHO
HOpOroc TOAMAX OHAECBASHBADUAX BEMOCTE HA Kaphepax, noporax,orna-
nax {Ma3yT, yHEBepCHH).

Ina odorararenbEnx $aCpEK, DHEpProoGecHeTEBaNNEX OpPOA3BOLCTB
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oueHB BAEHO COCMNeHKe NpABAA DASMemEHHA OPENIpEATAA  C y4eTOoM

* MeTeOpOLOTHYECKOHN CATySIUEE, OCOCEHHEO B TODHHX pafiomex, rae  ZH-~

BepCUOHEHE CXoft BOsNyXa KoZeCNerTcA B mpelerax 200-300 M Hep NHA-
meM KOTIOBEH M CIOCOGCTBYeT KOHUGHTDHDOBAHAN B HUX SarpAsHeHAR,
OnBar0 OCHYHAA DOKOMEHIAIWA BECTH CTDOMTENLCTBO NHJLALAX 0GBEKTOB
BHIE HTOTO CAOS BepHa MMM IAA CAyYaeB, KOTLA A OCLEKT, B HHIbe
ﬁpnxonnwca pasMemaTh B LpeleZaX OXHOZ KOTAOBAHH ( ZaHHHe IO Opeo-
7aM BHOSHeHH{i XOpomO HOXTBODXRADT 510). [Ipd MHHX yCAOBREAX HpPOeR—
THpPOBAHEA MOPYT BCTPETATECA CIyYaM, KOTHA SarpA3Hesde  BHIONHee
JOKaNR30B8Th,

Taxoe pemen#e, B YaCTHOCTH, MDEHATO [}3] npA MPOEKTH pOBAHAK
Ymaxanckoro TOKa. 3mech Kapbep B odoraTdTelhHas Hadpmka pasmele-
HH He IHe KOTAOBEHH, BHcoTa 700 M, 30H8 MHHEMANLHHX 3HMHAX TEM-
neparyp -88°, a ERJOf MOCENOK Ha CEUOHAX (BHCOT@ Oxono 1000 M,
sgmMEa Temneparypa —32°).

MepompaaATaA 00 (YHROMOHANLHOMY O/QHEDOBAHAD 3eMIEnc/b3oBa-
HASA B 30He BO3EEHCTBAS BHODOCOB IAA pA3MEmMEANS XBIbA I COIBCKOI0
X03AficTEA HOCAT B OCHOBHOM 3alpeTHTe]bBHI XapakTep. PEE Marepua—
IOB [0 COCTOAHHD BO3LyXa B pefioHe OpPOMIJIOWLATKA NMOKasHBaeT,  4TO
BOE3E MHTEHCHBHHX MCTOYHHKOB BHODOCOB He CAELyeT pa3uemaTrs BCIO-
MoraTelbHHEe NpOE3BONCTBE E CTODOHHAE OPTAHM3aOMM, He  CBA3AHHHE
HO[OC peJICTBEHHO ¢ OCCIyXEBAHEEM OCHOBHOTO [IPOR3BOACTBA.JTO MOAO-~
ReHEe cAefyeT 0c000 HOXYEepPKHYTH, TAK KaK OMHT NOKasHBaeTr, 4TO B
CaHATADHO-3aMETHHX 30HAX YaCTO DACIIONOREHH OTHe/H, Lexa I 71a0o-
paTopEA, COTPYUHAKE KOTODHX 0e3 0CO000# HANOCHOCTHE MCIHTHBART BO-
sHeficTBEE 3aTpA3HADNAX BELeCTB, CAH3KHE NO yPOBHD K Ipofeccho-
HAIbHOK BPENHOCTH.

HpE ponooXpasiHe MepONpAATES N0 COKpAWGHAD BPeNAOTC BO3Xefc-
TBAS CTOYHHX BOX & OXpaHe BOTHHX CHCTEM B CYWMHOCTH BCBTHA I1POBO-
IATCA N0 THEDOXEMHYECKEM MaTepdanaM, TO €CTh H3HAYANBHO Ga3EpyD-
7cs HA IeOXEAMAYESCKOM aHal@se. B 5Toff CBASH, OCOOCLEHHHE HAME IS0-
XEMEYECKEe HAHHHE MOTYT JMNP YTOYHATH 3alaul, HA KOTODHe OGCHYHO
Mazno 00pamanT BHAMSHKA.

B vacTHOCTH, pa3padaTHBAd BOLOOXpAHHHE MEpOIpUATHA, ClenyeT
NpOBOMMTh HCCHeNOBaHAA B YWITHBATEH IpY ONpeleleBAA TENOB BOXLONO-
XI530BQHAA YPOBHA KOHIPHTDAIHMK B BOJAX DA6MGHTOB-COYTHAKOB DyIHHX
MecTOpoxnenmit. HecMoT) Ha TO, UTO MHOTHEE K3 3TAX SIEMEETOB TOK-
CHYBH B /A HAX paspadoTaHH NpeKe’bRO NOOyC TAMHE HODMH, HaumuHe
IpEPONHHX THAPOTEOXEMETECKAX SHOMAJMH C HEDOKOE  KOMIJIEKCHOCTED
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COCTABA YUHTHBAOTCH DEXKO. JTO BAEHO He TONBKO IpH BHOOpE HCTOY~—
ANKOB NNTHEBOrO BONOCHACNGHAA HOCeXeHAl, HO K OpA ONEHRe BOJN,HC—
NOAB3YEMHX B XEBOTHOBOZCTSe M NOIMBHOM 3eMieNelHH.

BamspEe OTXO0HOB H& BOIHHE CHCTEMH B HeOCXOIMMHE MepOIpHATHS
yxe OOCy®HAMNCE.

3pauATeAbLANM ACTOYHAKOM 38UDASHEHHSA BOL B TOPHOPYRHHX pafio-
HaX ApAADTCA COPOCH WAXTHOIO, PYLHAYHOTO B KE{bEDHOTO BOXOOTAR-
Ba. B macTOfAmee BpeMd OCHYEO HMPOM3BONETCA COOp 3TEX BOX B NpyIax
~HAKONNTEAAX E OTCTOAHEKAX C IOCHeHyDGUM COpOCOM B IOBEPXHOCTHHE
BONHHG cHCTeMH. [lpm aTOM, ONHAKO, YCTAHABIXBAEMHE NApAMETpH 3ar-
[PASHEHEA STHX CHCTeM TAKOBH, YTO OTDANATENbHOE 3KOJOTHYECKO®
BAUAHEE NpPOCAEXHBAGTOS NANERO 38 NpelelaMl TEDDATODEE MECTODOX—
ReHE M oXpaTHBaeT KpynHue DpaioHH. BepOfiTHee BCEro TOMALKO KacKaxk
OYNCTHHX COODYXGHEE MEXaHNYECKEX, (&3HKO-XEMHYECKHX R CEOIOTHYE-
CREX, MOEST HATh OXANAEMHE pe3yAbraT. IeoXMMAYeCKEE aHANA3 OOKa-
3uBaeT 9(peRTEBHOCTE OCOPYHOBEHEA HPYAOB~OTCTORHEHROB MCKYCCTBOH-
HHME Te¢OXEMEYOCREME OaphepeMy kapOOHATHO-CODOIEOHAOTO THIA,yYac-
TBYOIEME B OYNCTEE BOJH H SKpAHMDYOMEME CTOYHHE BOEH OT ION3EM -
HHX TOpDH3OHTOB.

llaxe npEMeHesme H3BeCTKOBOI'O WeOHA MOBHuaeT pH BOX ¢ 2-3 1o
8-9 # CHERAOT CONepEaHHe CHAHIA, LAHKA, MeNd B 3-4 pasa [74].

llng yueAbMeHMS BOSMORHOGTH NONALAEKA SATPA3HEREOTO HOBEDX-
HOCTHOT'O CTORA B HON3EMHNE BONH OCO606 3HAUEHHE HMEET  TAMIOHAX
0y pOBHX CKBAXHH.

: B : H_KOHTDOAA 38 COCTOIHE-
M oxpyxamei CpPeNEH I'ODHODYLHHX Te ppﬂoplﬁ IOonx#a ABAATHCHA 008-
SaTEGABHUM COCTABHHM JAGMOHTOM IIpA IDOGKTHDOBAHNH TODHOOCOTETHTE-
ALHHX DpenupHATAR. MEOTEX R3BECTHHX CeXY8C OTpALATEeXBEHX HOCTEN—
OTBHY BARSHAA I'OPHOOCOTATHPEABHHX NPeLUDMATHH yOanoch OH  H3Ce-
28T, €CAN OH CAyx0a KOHTDOAA MOrJa BCeCTOpOHHE & KOMHJNIEKCHO
ABAXRSHPOBATD PeSYALTATH HPOASBONCTBOHHOXK IeATENHHOCTH.B YACTHO~
CTH, HEOCXONEMO XaTh Da3BepHYyTOe IpeJCTaBleHEe O COCTape M dop-
Max HAXOXNGHHS NHTDEIMEHTOB 38TpASHEHMA; O HEISX pACHpPOCTpPaHeRHA
SarpAsA’ADIMX BeMeCTB OT BCeX OCHOBHHX MCTOYHHMKOB BO3NEHCTBMA Ha
ORQyXADIYD Cpely; O MeCTOHOJIOXGHHH H IIPOCTDAHC THEHHO-MODPDHOAOrE —
YeCKAX OCOGBHHOCTAX yYaCTKOB NENOHMDOBAHEA 3arpA3HeHA#; 06 WHTE-
HCEBHOCTH B3aMMONEHCTBEA TOKCAKAHTOB B CHCTEME Cpela — XUBOJ Op—
TaHA3M,

Teoxmumgeckne IaHHHEe [0 MECTODOXIEHAAM H MCIO/E3OBaHEE npe-
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aMOB IDARASNHOR I'6OXEMER IO3BOLADT COpEE3H0 DaCUBMpATH B KAadecT-
BOHHO JRYHUIMTH DESYALTATH, HOAyYaeMHe ¢ HOMONBD TpDAAEIEOHEHX MG-
£OXOB CAYXCAME BEIOMCTBEHHOrO X BEEBEJOMCTBEHHOIO KOHTPOASL OKpY-
zapiiei CpenH.

MeTOnM4eCKEe OCHOBH X TEXHOAOTMYSCKHES NDHOMH I@OXAMHYUECKEX

' EOCHeNOBaHAR OKpyXamile# CpeIH HEeTalbHO A3ZOXEAR B METONAYECKHX

pexOMeATalEAxX [37-39] = xpaTxo OXapaxTepM30BaHH B COOTBETCTEYD—
meM pasiiene KaHBEOK pAGOTH.

B raaBHHX HAOpDABIGHAAX HCOOXH3OBAHKE I'eOXEMEYECKEX MOTONOB
OpE OpraHE3allME KOHTDOAA 88 JEeATEeALHOCTHD  I'ODHOOGOIATATEARHOTO
OpeNIpAATAS CBOXETCA K HOOGXOHAMOCTH:

I. Hsyvenusa pacnpeleleHEs XMMEYECKEX 3AEMOHTOB-IpEMECER pym
N NepBAYHHX ODEOXOP B NPOLYKTAX KX HepepaCOTRE - OTXONAX, BHOpDO-~
cax, CTOEAX;

2. [IpoBeXeHHs TeOXEMHYECKODO KapTHPOBAHEA DACHPEAGAGHHS BH-
naneHul xS aTMOCGepH B paROHe IpeIIpHATHA;

3. OcymecTBIeHAA NEHAMAYECKEX RACIDXEHEH# SA CONGPEAKHEM XH-
MEYOCKEX BJIEMBHTOB B BOSAYXe HA CTAUHOHADHHX NOOTAX, paSMEMAGMHX
B COOTBETCTBEM C I'eOXEMHYECKOX CTDYKTYpPO# LmOAA BHUANEHAX;

4. [IpoBeneHssa mepAONHYECKOr0 IOXEMAYECKOT'O X&DTHpPOBAHKA
UOYB H CHOreOXEMHYOCKEX HaC/nheHHit ( 0COG6BHO 38 COALCKOXO03ARCT -
BeHHO} NMpOIyKUEel H BHNACAME) Ha& TEDPHTODMM AHOMAALHHX BHNANGHNH;

5. Opregusamme CTaUMOHADHAHX CTBODOBHX ARHAMEYGOKAX  IUIpO-
TEOXEMEYECKEX HACANAeHEf Ha BCeX BONOTORAX, HNDEHEPYDWAX T6ppHTO-
DED ropEOTC OTBONA (MecTa IOCTYNAeHER CTOKOB, DACHONOXGHHS OTBa-
X0B H XBOCTOXDAHHAEM) ¢ H3yJeHHEM OCHOBHHX GODM HAXOXNOHEH XuMN-~
YEeCKAX 5IEM8HTOB B BONHOM IOTOKe (pacTsBOp-~B3BECH) ;

6. IpoBeneKNMs NEpEOJHIECROIO I'6OXEMAYECKOI'0 KapTH pOBaHnsd
HOHHHX OTAOXGHEN K ODIrOHE3AIME BPEMEHHHX JEHOMNYECKEX CTBOPOBHX
HaOmopmessd Sa cocTaBOM BOX Ha yUaCTKAX LpPOCACKEBAHAA IOTOKOB
paccednss;

7. OpraHRsamMs KOATPOABHO! CeTH CKBAXEH JAI  JARHAMHYECKOTO
aHazA3a COCTABA NOA3EMHHX BOX Ha BOX03&0opax E B pafiloHe yvacTHOB
XpageHRA OTXOLOB C OHpeLeloHWEeM BCEI'O HSBECTHOTO HA MeCTODOXKe-
HE® KOMIJZGKCA TORCHYHHX HHTDOIMEETOB 3armssem

BOj ggreunocg annxerca cehac odaaareum Tpedonanleu. onpe-
DezseMuM TocTasopAeHAeM Copera MummcTpor CCCP or 2 #mAs I976 r.,
KOTODHM DDPEXNpEATHA OGASHBANTCA NOCAe BCHONLS0BAHAA S6M6Ah IpE-—
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BOIMTH AX B COCTOHHEE, LODATONHOE NAA HCOONB30BAHAA B CE/BCKOM,
DHOHOM MXE AECHOM XosfitcTse.

Cpenm BHNOB TeppaTOpA#, NONAEXAMAX DEKY/bTHBALME {gilynoul-
HapTCA: IOpHHE OTBOMH; yYaCTRA pasMelleHHs OTXONOB; BOXOXpAHMJHNA
(20-25% or oCmeft mioumane); TePPETODMM, HADYyUNEHSHe B  pe3yAbTaTe
H3MeHeHEA EHXeHEePHO-IEPOT80JOTHYECKAX YCIOBUE K sarpasgexss, 0g-
HAKO NIpaxTHUECEMEe DEKOMEHNAIWE 0O ACIOAb30BAHZD 3eMelb, HapymeH-
HHX TODHMME BHpBOOTKAME, ESBOCTHH TOALKO A DASAMYHNX THENOB Me-
X8HEYECKOI0 HapymeRmd. 3arpA3HOHES CPeIH HpE 3TOM He YUHTHBAETOA.

PexyARTEBAIA 36MBAb — 9TO HOBaA omelmfEsecras 001acTh Hed-
TeAbHOOTH, NPABIEIH M TEXHOJIOIrEA KOTOPO# (OopMEpyDTCH.

TeoXEMAYeCREe HAHHHG MOTYT OKA3ATH 3HAUATE/BEYD MOMORS IpH
JCTAHOBAGHAR HEOCXORAMOCTZ H XADARTEpS DEKyABTABAIMA X B BHOOpe
SKOAOTHYECKE G830NACHHX THIOB SEMAENONBSOBAHEA HA DOKYABbTHBHDYe-
MHX T6ppHTODEAX.

KaprepuHe BHpaGOTHE ( BCOrHA), SanaNMHOOCDASHHE E KOTAOBAHO-
o0pasHHe HapymeHHs (9aCTO) HCHOOABSYDTCR IOH BOXOEMH DSKPEAUMOH ~
HOT'O H pHOOXO3AfCTBEHHOTO THNA. 3aNANKHH X KOTAOBHHH OY6HB 9aCTO
OHaTOyoTPARBADTCA LOF DAmHD B CeHOKOCH. TeppacEpoBaHHHE HATODHHO
HApYNOHEA OCHYHO 38HEMADTCA UOL MHOTOZETHEE HACAXNIGHAA,B YaCTHO-
CTH calaMH.

Bce TR BAIH 3eMN6NONL30BAHEA O49eHh YYBCTBATOABHH K yDOBHAM
sarpAsHeHnA cpeXy., OCOGEHHO 9TO KacaeTcd pHOOXOSANRCTBEHHHX BOLO-
6MOB, TIe HpeleNbEO JONYCTAMHE KOHLE@HTDAINE XAMEYECKAX 376MEHTOB
MHOTORDATHO HHXe, YeM IAXe IJAA DETHeBHX BOX. B TO xe BpeMd B py-
KHHX paftoHax OpOrH03 TOKCHYHOCTH KaphOPHHX BHPACOTOK ( CTEHRA KO-
TOpHX YA0TO CAOKGHH MODONAMM C NEDBAYHHME ODEONAMH) H 3aNalEH
peaneda ( KOHHEHTPATODH AXBHEBOI'O CTOR4) B oOmeM cAydae Hednaro -
npaared. Ipy aToM OTpROATEARHHE BPPEKTH MOI'yT HACTYOHTE depes
JOBOXBHO IEMTeAbHOe BpeMs IOCAe POKyALTRBAIEM. TakuMm o6pa3oM,Kiad
BHOOpDA XApAKTepa PEKyAbTHRAIME HEOOXONMMO IeOXNMHYECKOe H3yYeHHe
BCeX HApYNeHAHX TAOOB TeppaTopmE, JAd KaphepOB HpPOIrHO3H MOTYT
Cuth BHOOAHEHH yXe IOCAe I'60Z0ropasBefOvHHX pacdorT,H0 NQHHHM A3y-
YeHRA IeDBAYHHY OpeOAOB.

[px nAaREpPOBAHME DEKYALTHBAIMA HeOOXOIEMO YUHTHBATE  TAKXS
NOYBH, 3arpisHeHHHe BHOpPOCAMA H He NOJBepIMASCH MeXAHHYeCKHM HA-
pymesHsaM. [nomame TAarREX 3eMeAb CHBADT SHAUETEABHO COALMAMH, YeM
OAouAE ¢ MEXAHWYECKHME OOBpeXHeHddAMHE. TORCHYHOCTH EX OYeHB Be-
EKA H TeM H6 MeHee OHH HE BKANYADTCA B OCHEMH DeKyAbTHBALEH X
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He yWTHBADTCA B pacyeTax ylepda.

JUis pexyILTHBAIMA DEKOMEeHNyeTcHA Nepel, HAYANOM TODHHX pacsoT
OpoBecT# CHATZe NAOLOPOLHOTO ¢aoA (comepEasme rymyca Gonee I%,
MoOuWHOCTE Gonee 100 mM). [ pymHHX pafOHOB HAUO yUATHEATH  BO3-
MOEHOCTEL HAKONIJNEHEA B 9TUX [OYBAX TOKCAYHHX XHMUYECKUX 9NEMEHTOB.
B 3THX CIyyYadX OBHA OyAyT NPATONHH IJAd NOCJEAyOWEro MCIOAH3OBAHMA
BB [OX Hem:AWEeBYD [IPONYKLMD.

Ip pexynbTHBALME OTBAJAOB TPEGOBaHMA K OLEHKE MX (UTOTOKCH-
yHoCcTd yxe u3BecTHH (IOCT I7.5.1.03-78). B cayvae nopuueHHOH Qu—
TOTOKCHYHOCTH OCHYHO DEHOMEHLYETCS NpUMEHeHHe K30JHpyphero CEO-
JIOTAYeCKE SKTUBHOT'O CJOA H NOYBH. BMecTe ¢ TeM, KAK [IOKA3HBAKNT
IeHHHE [0 BTOQEYHHM OpEONaM MOTDeGeHHOTO OpyReHeHEA [53],mpE pe-
8/IBHHX MOLHOCTAX TAKOTO M3OMEDOBEHHOTO CAOA C TeUeHHEM BpOMEHH
MOEET HDOMCXONETH HAKONJNeHAE XUMHYECKHX 3/]eMEHTOB B pacTeRAAX,
llosToMy OTBAJH OOPOXR, OCOTalleHHNX TOKCHUHHME XAMAYECRMME B3leMeH-
TaMd, MOTYT CHTP DEKOMERLOBAHH TOJABLKO IJA MCHOOAH30BAHAA [ON eC—
TeCTBEHHHS HACEaxIeHAA,
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