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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

BBepeHue

Bompocam orneHkr cocTosiHUS (T.€. COBOKYITHOCTH COCTaBa M CBOWMCTB) ITOYBHI
YJCISETCS MHOTO BHUMAaHUSI HAyYHBIMH pa0OTHUKAMH M TIPAKTUKAMU, XO3SHCTBECH-
HUKaMU U OusHecMeHaMu. CBsi3b ¢ 3eMJIEH, «YKOPEHEHHOCTh» M3/laBHA CUMTAJIACh
MPU3HAKOM OCHOBATENbHOCTH, (yHIaMeHTambHOCTH. lIpobneMsl parmoHaIbHO-
TO WCIOJB30BAHUS ITOYB, 3€MEJh BO MHOTHX OTHOIIEHUSX SIBIISIOTCS KITFOYEBBIMHU
U B COBPEMEHHOU XM3HH — OyIbh TO BOIPOCHI CTPOUTENHCTBA, JOOBIYM TOIE3HBIX
HCKOMAEeMbIX, OPraHU3allK 30H OT/IbIXa WK JIPYTUX BUJIOB UEJIOBCUCCKOMN JESITENb-
HocTH. Bospacratomue macmraObl Takoi IesSTeIbHOCTH 00YCIOBIMBAIOT HEOOXO-
JUMOCTb y4€Ta W IPOTHO3UPOBAHUSA M3MEHEHUI B OKDPYKAIOLIEH CpeAe, OLEHKH
BO3MOYKHOCTEM YCTOMYMBOIO Pa3BUTHUSI, U TIOYBA B 3HAYUTEILHON MEpe OINpeesieT
peCYpCHBII MoTeHnrax OnocQepsl I MOTPedIeHU Oy Iy ITIMH TOKOJICHUSIMH JTFO-
neit. CeroiHs OCeICTBUS YXY/AIIEHHS COCTOSHHS TTOYB YK€ BBIPAKAIOTCS B 1IEJIOM
psiae TI00abHBIX, PETHOHATBHBIX U MECTHBIX SKOJIOTHYECKHX MPOOIIEM, CBSI3aHHBIX
C COCTOsSIHUEM aTMoc(epsl, THpochepsl, Onopa3zHO0Opa3us, 370POBbs JIFOICH U JIp.

Ho paxe u npu OTCYTCTBUM TaKOW aHTPOINOTEHHOW NEATEIbHOCTH COCTaB U
CBOWCTBA MTOYBHI HY)KJIAIOTCS B OIICHKE, T.K. YEJIIOBEUECTBY HEOE3Pa3INIHO, KAKOBBI
YCIIOBHS BOCTIPOM3BO/ICTBA TIPUPOIHBIX )KUBBIX U HEXKUBBIX CUCTEM, KAKOBHI TPaHU-
I[bI UX YCTOMYNBOCTH K (paKTOpaM BHYTPEHHHUX M BHEUTHHX HATPY30K.

Kaxoa ke Ta cucrema oTcuéra, mpu KOTOPOU OLIEHKA COCTOSIHUS MOYBHI SIBIISI-
ercst HauOoJee yHUBepcaabHON? Kakue moaxo/bl K paCCMOTPEHHUIO TTOYBbI B Hau-
0oJIbIIIeH CTETIEHN OTPaKAIOT U MOTPEOHOCTH YEJIOBEYECTBA C €r0 Pa3HOCTOPOHHEH
JIESITeIbHOCTHIO, ¥ TOTPEOHOCTH CaMOOPTaHU3YIOIINXCS IPUPOAHBIX CUCTEM, KOTO-
pBIE «caM¥ 3HAIOT, KaK Jydiie»? 3anaBasch TAKUMH BOIIPOCAMH W OTBedas Ha HUX,
MBI €CTECTBEHHO MPUXOANM K HEOOXOIUMOCTH IKOJIOTHIECKOTO MOIXO0Aa B OIEHKE
COCTOSIHHS TIOUBBI. TaKo# OAX01 CBOOOACH OT BEIOMCTBEHHBIX M OJTHOOOKUX B3TJIs-
JIOB KaK y4€HBIX — NPO(ECCHOHATIOB B CPABHUTENBHO Y3KHX OONACTSIX 300JI0THH,
0OTaHWKH, arpoIEHOIOTUH, TeOMOP(OIOTHH U T.II., TAaK U OTIEIBHBIX MPHPOJIO-
MTOJTE30BAaTENICH (BCIIOMHUM MEIIHOPAIHIO OOIITMPHEIX 3a00JIOUEHHBIX TEPPUTOPUN U
pacrmaniky meTuHHBIX 3€Mellb, UIeH CO3/IaHus KPYITHBIX arpOIPOMBIIIICHHBIX KOM-
TUIEKCOB, CIUIONIHOH JIECOTIOBAI M IPYTYIO MOIOOHYO YEIOBEUECKYIO IeATEIbHOCTh
C MeYaIbHBIMU MOCIEICTBUAME). BMecTe ¢ TeM, Takol MOXO0/T CIIOKEH, T.K. TpeOyeT
cOopa U OCMBICIICHUSI MacChl Pa3HOCTOPOHHEH WHPOpPMAIMH, U 3a/1a4a COCTOUT B
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BBeneHune

TOM, YTOOBI 00ECIIEUNTh TAaKOH YPOBEHB €€ JTIOCTATOYHOCTH, IO JIOCTHIKEHUIO KOTO-
pOro BO3HUKAET HOBOE KaueCTBO PACCMOTPEHHUSI.

OnHoli U3 1eNeid, KOTOPOU CITY>KUT HACTOAIIAsI KHUTA, SBIISIETCS ITOMOIIb B TIPAK-
THYECKOH SKOJIOrMUECKOM padoTe yUaliuMcst IIIKOJI ¥ By30B. He00X01uMOo He TOJIBKO
OTIMCAaTh SKOJIOTHYECKHE CBOMCTBA TTOYBHI, HO U TIOKA3aTh METO/bI MX TIPAKTHIECKOM
OIICHKH, KOTOPBIC TO3BOJIIIN OBl B 00pa30BaTeIbHBIX YUPEKIESHUAX TIAHUPOBATh
Pa3HOYpPOBHEBBIC MPAKTUIECKHIE PAOOTHI TI0 H3YYESHUIO TIOYBBI, BRITIOIHSTH KOJIOTO-
00pa30BaTeNIbHbIC MPOCKTHI C Pa3pabOTKOl MPOTHO30B SKOJOTHUYESCKUX CUTYAIUH U
Mep Mo OXpaHe OKpyxarorien cpeabl. [lomoOHas pabota, poBoIUMAasT CUCTEMATH-
YeCKH M BKJIIOYAromias coop u o0paboTKy MHGOPMAIIUU C MIEMEHTAMH TPOTHO34,
COCTaBIISIET CYIIHOCTH MIKOJIBHOTO SKOJOTHYECKOTO MOHUTOPHHTA.

Kpyr moxa3zareneil cOCTOSHUS TTOYBBI, KOTOPbIE MOTIN ObI OBITH OTHECEHBI K
AKOJIOTHYECKHUM, IPEJCTABIACTCS OYeHb MIMPOKUM. ABTOpPHI PacCUYUTBHIBAIOT, YTO
YUTATENb, BOCIIOJIH30BABIINCH MPUBCIEHHBIM B KHUTE MAaTEPUATIOM, OKAXKETCS B
COCTOSIHMU BBIJICIUTh KaKUE-THOO HOBBIC MOKA3aTENIM, OTMEUasi UX SKOJOTHYECKOES
SHAaYCHUC, YTO YHUTATCJIIb OTKPOCT JJIsA ce6$[ HOBBIC CBCACHUA O ITOYBE, U 3TO CY6’I)-
€KTUBHO HOBOE 3HAHHE CO3/IaCT MOOYINTEIbHBIE MOTHUBHI JIJIsl SKOJIOTHYECKH OTIpaB-
JAHHOH JIeATEIIbHOCTH. ABTOPHI HCKPEHHE HAJ/ICIOTCS, YTO HMCIIOJIb30BaHNE JaHHOM
KHHTH OKQ)KETCSl 3HAYMMbBIM HMITYJIHCOM K Pa3BUTHIO MIPAKTHUECKON IKOIIOTHIECKOH
PpaboThI IIKOJLHUKOB U CTYJICHTOB, CHITPACT IMOJIOKUTEIILHYIO POJIb B JIEJIE YKOJIOTH-
YEeCKOro 00pa30BaHUs U POCBELICHUSI.

XodeTcst BRIPa3UTh MPU3HATEIIFHOCTh MHOTHM JIIOMISIM 32 TIOMOTIE B paboTe HalT
KHHUTOMH, 9UTO MTO3BOJIFJIO aBTOpaM cOOpaTh HEOOXOAMMBIN MaTepHall, almpoOupoBaTh
KHHTY KaK METOIWYECKOe MPAKTUYECKOE PYKOBOJCTBO B JIETHHX JKOJIOTHUYECKUX
AKCHEIUIUSX IIKOJILHUKOB, IPHU MTPOBEACHUH MPAKTUYECKHUX 3aHITHH B CUCTEME T10-
BBIIICHUS KBaTU(UKAIIMH YIUTEIICH.

Crnenyer Tak:ke OTMETUTh OOJIBIIYIO TOJIB3Y OT COBMECTHOW pabOThI Mperoia-
BaTeJICH U IeIaroroB Co CIeUaIuCcTaMy HayYHO-IIPOU3BOACTBEHHOTO O0bEIMHEHUS
3A0 «Kpucmac+y, 9T0 MO3BOIIIIO pa3padoTaTh 0a30BbIe TEXHOJIOTHN M OCYIIECT-
BUThH CEPUIHOE TPOU3BOACTBO TOJEBBIX KOMIUIEKTHBIX JIAOOPATOPUI /ISl TIPaKTH-
YECKOW OLIEHKHU TIOKa3aTeliel cOCTOsSHUS 1MouBbl. OOHOBJIEHHBIE CBEICHUS O TAKOM
000pyIOBaHUH, KOTOPOE HCIIONIB3YETCS KaK CIIeUaINCTaMi — MTOYBOBEaMH, arpo-
XUMUKaMH, arpoOTeXxHuKaMu, Tak U B O6pa3OBaTCHI)HI)IX YUPCKACHUAX — IIKOJIAX,
OKOJIOTUYECCKUX HECHTpPax, By3aX, TaAKKE MPUBCACHBI B HACTOAIIEM U3JIaHWH.




OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

1. Pa3zButmne aKkonornyeckux
npeancraBrieHUU O No4vBe

DKOJIOTMYECKHUE MPEACTABICHUS O MOYBE TECHO CBSI3aHbI CO BCEM KOMILIEKCOM
pa3Ho0Opa3HBIX 3HAHUH O TIOYBAX, MX COCTAaBE, CBOMCTBAX, 0COOCHHOCTSIX, TE€HE3H-
ce u np. OHU B BBICIIEH CTENEHU MHTErPATUBHBI U MPEAIONIaraloT MPaKTHYECKOe
MPUMEHEHUE UMECIOIINXCS 3HAHUN U TEXHOJIOTUHN JJIS [EIeH PariOHAIBHOTO 3eMIIe-
MOJIb30BAHMS, BOCIIPOU3BOCTBA TIOOPOIHS, COXPAHEHUSI OMOPa3HOOOPA3Hs U JAp.

DKOJIOTHYECKHE TPEACTABICHAS O TI0YBe CHOPMUPOBAINCE Ha pyOeke XIX-—
XX BEKOB, U OOJBIITYIO POJIH B TOM CHITPAJIO Pa3BUTHE ITOYBOBENIEHUS — HAYKH O
MPOUCXOKIICHUU U PA3BUTUH MOYB, 3aKOHOMEPHOCTSIX UX PACIPOCTPAHEHUS, Ty TIX
palKOHANTBHOIO HCIOIB30BAHUS U MOBBIMICHUS IoA0poaus. OcHOBAaTEIEM IMOYBO-
BEJICHUS KaK CaMOCTOSITCIbHON €CTECTBEHHO-UCTOPUICCKON HAYKH SIBJISICTCS BBIAA-
IOIuics pycckuii yuénsiit, mpodeccop IlerepOyprckoro yHuBepcuteTa Bacwmmmii
Bacunbernu Jloxydaes (1846—1903). imenHO OH BIIepBbIe cPOpPMYITHpOBAT HAYU-
HOE OIIpeJIeJIeHNE TTOYBbI, pa3padoTall TeHETHYECKYTO KIIACCH(HKAIMIO TTOYB, HOBBIE
METOZIbl U3Y4YCHHS U KapTorpadupoBaHus MOYB B roiie. JJoKy4aeB OTKPBUI OCHOB-
HbIC 3aKOHOMEPHOCTH reorpauyeckoro pacipoCTpaHEHUs OYB U BHEC OOJIBIION
BKJIA]l B TEOPHUIO U MPAKTUKY OXPAHBI U TOBBIIICHUS TUIOAOPOANS TIOYB, OCOOCHHO B
4epHO3EMHBIX 007acTsax Poccum.

JTo pa6ot B.B. JlokydaeBa' MOYBBI M3y9aINCh BHE CBA3H C 3aKOHAMH MX Pa3BU-
THs 1 00pa3oBaHus. JloKydaeB yCTaHOBUI, 9TO IOYBA — CAMOCTOSTENILHOE TIPUPOJI-
HOE TeJo, Mo00HOoe MUHEpajaM, PAaCTEHHUIM U )KUBOTHBIM, HaxXoJsIeecs B Oecrpe-
PBIBHOM M3MEHEHUU BO BpeMEHU U mpocTpancTBe. OH mokasal, 4Tto (POpMUPOBAHHE
[I0YB €CTh CJIOXKHBIH MTPOIECC TECHOTO B3aUMOJICHCTBHUS IISITH IIPUPOIHBIX (PAaKTOPOB
MOYBOOOPA30BAHUS: KIMMaTa, pelibe)a MECTHOCTH, PACTUTEIBHOTO M JKHBOTHOTO
MHpa, TOYBOOOPA3YIONMINX TTOPOJ] ¥ BO3pAcTa CTPAHBI (BPEMEHH ).

UckimounTenbHoe 3HaueHue A (pOpMHUPOBaHUS HAyKH O MOYBaX MMeJa MO-
Horpa¢us B.B. Jlokyuaesa (1883 1) «Pycckuii uepHO3EM», B KOTOPOil 0000ILIECHBI
UTOTH €r0 UCCIICI0BAaHUI B YePHO3EMHBIX O0JIACTSIX HAIleH cTpaHbl. IMEHHO B 3TOM
KHHTE 3aJI0KCHBI OCHOBBI TTIOUYBOBEJICHUS, PA3BUTHIC 3aTEM B JAbHEUITUX paboTax
Y4EHOIO U €r0 MOCIEA0BATENEH.

" «Pycckuin yepHozém» (1883), «Hawwm ctenun npexae u tenepb» (1892) n ap.




1. PazBuTtme akonornyecknx npencraBreHun o novse

B.B. [lokyuaeB npuiaBaj HayKe O IIOYBE MCKIIOUUTEIBHO OOJbIIOE 3HAYCHHUE.
B onHOl 13 paboT, MOCBAMIEHHON ycrexaM ecTecTBo3HaHus B XIX B., OH mcall, 4To
«BCMATpPHUBAsACh BHUMATECIBHO B 3TH BeIMYallIMe MPUOOPETEHHS YEIOBEUECKOTO
3HaHUS, HENb3d HE 3aMETHTh OJHOTO BEChMa CYIIECTBEHHOTO HEelo4uéTa — H3yda-
JIMCh, ITIABHBIM 00pa30M, OTZEJIbHBIE T€JIa — MUHEPaJIbl, TOPHBIE TOPObI, PACTEHUS
U JKUBOTHbBIE — U SIBJICHUSI, OT/EJIbHBIC CTUXUH, OTOHb (BYJKaHM3M), BOJA, 3EMJIS,
BO3YX, B UéM, HayKa JOCTHUIJIA, MOXKHO CKa3aTh, YIUBUTEIIBHBIX PE3YJIBTaTOB, HO
HE UX OTHOILEHUS, HE Ta TeHeTHYeCcKasi BEKOBEUHasl 1 BECbMa 3aKOHOMEpHas! CBS3b,
KOTOPAsl CYIIECTBYET MEXAY KMBOW U MEPTBOM MPUPOJION, MEKIY PACTUTEIbHBIM,
KUBOTHBIM M MHHEPAJIbHBIM napctBaMm». Jlamee JlokyuaeB MHINET, YTO «IIPOM
YUYEHHUSI O COOTHOIIEHUSAX MEXKY KHUBOU U MEPTBOM MPUPOIOH, MEXKTY YETOBEKOM U
OCTaJIbHBIM KaK OPraHUYECKHM, TaK 1 MUHEPAJIbHBIM MUPOM JOJIKHO OBITH IOCTAB-
JIEHO W MPHU3HAHO COBPEMEHHOE IMOYBOBEJEHHE, IOHUMAEMOE B HAIIEM, PYCCKOM
cMBIcTie AToro cioBay [17].

Cornacho yuenuto B.B. Jlokyudaesa, pacTuTens-
HOCTb, TIOCEJISIONIAACA Ha BBIXOAALINX HA THEBHYIO
MOBEPXHOCTh CIIOSX TOPHBIX IOPOJ, BBI3BIBACT B
HUX pAJ CYIIECTBEHHBIX U3MEHEHHM, B PE3yJbTaTe
KOTOPBIX 3TH CJOH, NpUoOpeTas HOBBIE U yTpauu-
Bas 4aCTh CTAPBIX CBOMCTB, IPEBPALIAIOTCS B ITOYBY.
BnusHue pacTUTENbHOCTH YCHIMBAIOT MHOTOYH-
CJICHHBIE )KUBOTHBIE, KUBYIIINE Ha TIOYBE U B TTOYBE.
Takum 00Opa3zom, 1mouBa — MPOAYKT B3aUMOICHCT-
BUS1 OMOJIOTMYECKOT0 MUPa U TOPHOI OPOJIBI, KHUBO-
ro u méptaoro. [louBa npeacrasnsier coboit ocodoe
TEJI0 IPUPO/BI, OHA OTIMYAETCS OT JKUBBIX OPTaHU3-
MOB U JIMIIEHHBIX KU3HU TOPHBIX MOpoJ]. OCHOBHBIE

Puc. 1. Bacumii BacHALeEd noyioxkeHus Teopun JlokydaeBa o pakTopax mouBoo-

Jlokyuaes (1846-1903) OpaszoBaHMs W TOYBOOOPA3YIOMIMX MPOIECCaX CM. B

m. 4.1.

B.B. [lokyuaeBbIM pa3paboTaHbl HE TOJIBKO OCHOBHBIE MOJIOKEHUS] HOBOW Hay-
KM O TIOYBE, HO M OPUTHHAIIBHBIE METO/bI MOYBEHHO-TeOrpaduuecKux UccieaoBa-
Huit. Ha kinaccuueckom mpuMepe pa3padoTKu Mep O0phObI ¢ 3aCyX0i TTOKa3aHo, Kak
HaJ0 MCTI0JIb30BaTh JOCTHKEHUS TIOYBOBEACHNUS ISl PEIICHNS IPAKTUIECKUX 3a71a4
0OJIBIION TOCYTaPCTBEHHON BaYKHOCTH.

B 1891 rony Bcro yepHO3EMHYIO MOJIOCY OXBAaTHIIA CUJIbHAS 3aCyXa, HEYpOXKal,
rosiofl. B 3ameuarensHol kHure «Hamm crenu npexnie u teneps» B.B. Jlokyuaes
Ja€T aHaJIN3 MIPUYUH, BBI3BIBAIOIMX MEPHOINYECKOE MOBTOPEHUE 3aCyXH, U Mpe-
Jlaraer IJIaH MEPONPHUSTHH, CHOCOOHBIX TPENOTBPATHTh MX MOBTOpeHHE. B mainb-
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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

HEHUIIeM T0Ji PyKOBOJCTBOM yUY€HOTO OBLIH MPOBEACHBI OYEHb BAXKHBIC OITBITHHIC
paboThl IO YIyYIIEHHIO BOAHOTO pexkuMa crerneld. CoBpeMeHHbIE METOBI OOPBOBI C
3aCyXo0il 1 HeypOKassMHU B CTEITHOM W JIECOCTEIHOM 1MoJiocax pa3paboTaHbl Ha OCHO-
B€ ITOJIOKEHUM, BBIIBUHYTHIX JIOKy4aeBbIM.

JlokydaeB co3mail COOCTBEHHYIO HAyUHYIO ITKOJY. bIrkKalimiM U3 ero yueHu-
xoB ObuT H.M. CubupiieB, MHOTO CeNIaBIINi B 0071aCTH TIO3HAHUS TTPOUCXOKICHUS
II0YB M 32KOHOB UX PACIPOCTPAHEHHUS, aBTOP IIEPBOr0 YUeOHNKA TOYBOBEICHHSI, BbI-
mymeHHoro B 1900 rogy. OcoGeHHO 00bIIOe 3HAYEHUE UMEET YCTAHOBJICHHBIH COB-
MecTHhIMU Tpynamu Jlokydaea 1 CuOHMpIieBa 3aKOH paclpoCTpaHeHHs TIOYB, KOTO-
PBIi TOKa3bIBAET MPABMIIBHOE YEPEIOBAHNE PACTUTEIHHOCTH U ITOYB B HAITPABICHUT
OT DKBaropa K IOJIF0caM, OT MOJHOXKbBS TOp K X BepmuHaM. Co31aHue TBOPYECKH
paboTarorei KOsl 00eCTIeUnIIo TajbHeIee pa3BUTHE HAYKH O TTOYBE.

VYuyenne JlokydaeBa okaszaiio OOJBIIOE BIHUSHUE HA PA3BHTHE DKOJOTHH, I'€O-
rpadun, FreOXUMHH, 3€MIIC/ICIHNS, JTECOBOACTBA. BBICOKO olleHMBas 3HaYCHUE PadOT
yuénoro, E. Oqym [41] Ha3Bal €ro mepBbIM PYCCKUM SKOJIOTOM.

Bonbiioe 3HaueHuwe sl JaJbHEHIIEro pa3BUTHS IMOYBOBEJEHHS B Halllen
crpane umenu takxe Tpyasl [LLA. Kocteiuera, K.JI. I'munku, B.M. BepHuajckoro,
B.P. Bunbsimca, K.K. T'egpoiina, JI.U. IIpaconosa, b.b. IlonsiHoBa, N.B. Tropuna,
WL.IIL. I'epacumosa, B.A. Kosnpl, I'.B. Jlo6poBonbckoro u ap. Pasnuunoe coueranue
NPUPOIHBIX MPOLIECCOB BO3HUKHOBEHMS M Pa3BUTHUS MOYB, OOYCIOBIEHHOE THM
MHOT000pa3ue MOYBEHHOTO MOKPOBa 36MHOM TTOBEPXHOCTH OBLIIO 00BEIMHEHO B 00-
Y0 CHCTEMY ITOYBOOOPA30BaHMs, CTPOWHOE YUCHHE O 3aKOHAX MPOUCXOKICHHUS U
pactpocTpaHeHHsI TI0YB. DTO y4eHHE, Ha3BAaHHOE T€HETHYECKUM MOYBOBEICHHUEM,
3aBOEBAJI0 MUPOBYIO U3BECTHOCTH U O0IIIee MPU3HAHNE.

W3ydeHnne moyB HEOOXOIMMO HE TOJBKO JUIS IOJIyYEHUsS 3HaHWUH 00 MX ecre-
CTBEHHBIX cBolcTBax. Ocoboe 3HaueHHE OHO MUMEET JUIS CEeNIbCKOXO3SIHCTBEHHBIX
Lesnel, pa3BUTHUS JIECHOTO XO34HCTBA, WH)KEHEPHO-CTPOUTENIBHOTO Jeja. 3HaHue
CBOMCTB TIOYB HEOOXOAMMO TaKXKe JUIA PEUICHHS psJia MPoOsieM 31paBOOXpaHEHUS,
pa3BeAKH M JOOBIYH MOJIE3HBIX UCKOITAEMBIX, OPTaHN3AIIMH 3€JEHBIX 30H, TAPKOB U
CKBEPOB B TOPOACKOM XO35UCTBE U T.J.

[TouBa siBisIETCSI HE3aMEHUMBIM MPUPOIHBIM PECYpPCOM. DTO €€ 3HAUCHUE He-
onHOKpaTtHO noguepkusai B.B. Jlokydaes: «HepHo3ém s Poccun 1opoxe BCSKOU
HePTH, KAMEHHOTO YIJIsl, IOPOJKE 30JI0THIX U JKEJIE3HBIX PYy/; B HEM — BEKOBEYHOE,
HEHCTOIINMOE PYCCKOe OOraTCTBOY.

OreHKa SKOJIOTHIECKOTO COCTOSHHS TIOYBHI BO3MO)KHA JIMIITH TOT/A, KOT/Ia Tpa-
BUJIBHO NOHSITHl MEXaHU3M, CYIIHOCTbh U MCTOPHSI B3aUMOOTHOILUEHUH IOYBBI, Op-
TaHW3MOB M YCJIOBHH UX OOMTaHHs. DTO OCOOCHHO aKTyaJbHO JAJISl PALOHAIBLHOTO
UCIOJIb30BAaHUs, OXPaHbl U BOCIPOM3BOJICTBA MOYBEHHBIX pecypcoB. YesnaoBek Mmo-
Jy4aeT MaKCHMAJIbHO YCTOWYMBYIO OMOJOTHYECKYIO MPOAYKIHIO OT arpO3KOCHCTEM
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1. PazBuTtme akonornyecknx npencraBreHun o novse

TOJIBKO TOT7Ia, KOIa OH MPAaBUJIBHO BO3ACUCTBYET HA 3BEHBS 3TOM CIOXKHOU CUCTE-
MbL. OTYyXKIasi TPOAYKIUIO JJisi ce0sl, YSIIOBEK JIOJDKEH BOCIIOJIHATH WIIH BO3Bpa-
[aTh B TTOYBY B3STHIC KOMIIOHEHTHI, COXPAHATh U YIYYIIaTh MOYBEI, €& PEKUMBI —
BOJIHBIN, BO3YILIIHBIN, TEIIIOBOM, IHILEBOI; OOHOBIISATH M YePEI0BATh BUIBI H COPTA
pacTeHui, aKTHBU3UPOBATh MUKPOOHOJIOTHICCKOE HACEIIEHNE TIOYBRI U T.1I.

OnHako UEHHOCTh MOYBBI ONPEIEISIETCSI HE TOJIBKO €€ XO3sIIICTBEHHOM 3HAa4Yu-
MOCTBIO JUIsl CEJIbCKOT0, JIECHOTO U IPYTUX OoTpacieil xo3siicTBa. OHa onpeaensercs
TaKKe HE3aMEHUMOW HKOJIOTUYECKOU POJIbI0 MOYBBI KaK BAKHEUIIET0 KOMIIOHEHTA
BCEX HA3EMHBIX OMOIIEHO30B U Ouochepsl 3emin B 1ie/ioM. Uepe3 MOYBEHHBIN MO~
KpOB 3eMJTH MIyT MHOTOYHCIICHHBIC YKOJIOTHUECKIE CBSI3U BCEX KUBYIIIUX HA 3eMJTe
7 B 36MJIE OPTAaHU3MOB (B TOM YHUCJIE U YeJIOBEKa) ¢ TuToC(hepoit, ruapocdepoii u aT-
Mocdepoii. B crienyromieii rmaBe MbI OMBITAEMCS PACCMOTPETH MTOYBY C Pa3TMIHBIX
€CTECTBEHHOHAYYHBIX MMO3ULUN U MOHAThH, KaKUE €€ CBOMCTBA U B3aUMOOTHOLICHUS
C OKpYXAaIoUIeH Cpenoil MOMKHEI JIeKaTh B OCHOBE UMEHHO YKOJIOTHUECKON OIICHKU
€€ COCTOSIHUA.
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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

2. O6wme cBeageHnd o nouse.
MouyuBa KaKk KOMMNOHEHT
NPUPOAHO-aHTPOMNOreHHOro KoMnJsiekca

ITouBoii Ha3bIBAETCSI MOBEPXHOCTHBIA CIOW CyIIM, BO3HUKIINN B PeE3yjbTare
W3MEHEHUS] TOPHBIX (MaTepUHCKUX) MOPOJ TIOA BO3JEHCTBHEM KUBBIX M MEPTBBIX
OpPTraHW3MOB (PaCTUTENBHBIX, JKHBOTHBIX 1 MUKPOOPTAaHU3MOB), COTHEUHOTO Terla
u atMoc(epHBIX 0CaAKoB. [IpakTHYecKH 1MouyBa — 3TO OTHOCUTEILHO TOHKHA (10
HECKOJIBKHX JECATKOB CAHTHMETPOB WM, B PEIKUX Cllydasx, 10 1 mMeTpa u Oonee)
CJION Mexy aTMocdepoil U MOACTHIAIOIIMMHU MOpoaMHu. VIMEHHO 3TOT CJIOH sB-
JISIETCSI COCPEIOTOUNEM JKU3HU, CPEIO 0OUTaHUS MHOXKECTBA JKMBBIX OPTraHU3MOB,
Ha4vaIoM OOJBIIMHCTBA MMUIIEBHIX IIETeH.

[TouBa sBRIsIETCS CBA3YIOIIMM 3BEHOM MeEXIy arMochepoit, ruapocdepoit, im-
ToCepoil U KUBBIMA OpPraHU3MaMH U UTPAET BAXHYIO POJIb B Ipolleccax oOMe-
Ha BEUIECTBAMH U PHEPrHel MeKAy KOMIIOHeHTaMu Ouocdepsl. OHa mpencTapis-
€T co0Ol COBEPIICHHO 0C000e MPHUPOHOE 00pa3oBaHUe, 00JIAArOIIee TOJIBKO Si
IPUCYLIUMU CTPOEHUEM, COCTABOM M CBOWCTBaMH. IIOBEpXHOCTHBIE T'OPU3OHTHI
TOPHBIX TTOpox (MuToc(ephl), MOABEPrasCh BO3ACHCTBUIO MHOTHX ITOKOJICHHUI opra-
HU3MOB, UCTIBITBIBAS JITUTENIHOE U TITyOOKOe BIMsHUE aTMOChepsl U THapochepsl,
IIPeo0pasyroTCsi B MOYBEHHBIN ITOKPOB, 00IaIAI0NIHI CTIOCOOHOCTHIO MTPOU3BOIUTH
(uTobmomaccy. BaxkHeHIIIIM CBOMCTBOM MTOYBHI SIBIISIETCS €€ TI00POIIUE, T.€. CIIO-
COOHOCTh 00€cTeunBaTh POCT U Pa3BUTHE pacTeHUi. JTO CBOMCTBO MOYBHI IpeE.-
CTaBJIICT UCKIIIOUUTECIIbHYIO IICHHOCTD JJId KM3HU BCEX XKUBYHUIMX Ha CyHIC Oopra-
HU3MOB, B TOM YHCJIE U JUIS YEIOBEKa, TI0TOMY IIOAOPOANE ABISAETCS I00ATbHOM
sKoornyeckor GpyHknuei mous. [lmomopoaue mouBel onpenenseT e€ UCIoIb30Ba-
HUE YEJIOBEKOM KaK OCHOBHOIO CPEJICTBA CEIBCKOXO3SHCTBEHHOTO MPOU3BOJICTBA.
W ecrecTBeHHBIC MOYBHI, U MPEOOPAa30BaHHBIC YEIOBEKOM ITOYBBI arpO3KOCHCTEM
MIPOU3BOAT BAXKHEHMIYIO OPraHWYECKYI0 MPOAYKIUIO, HEOOXOAMMYIO UISL BCEro
JKUBOTO Ha TIJIAaHETe U JUIS YeJIoBeKa.

OCHOBHOW eTMHATICH KIacCUUKAIINA TIOYB, TPUMEHsIeMOU B Poccnn, siBisieTcst
OTHECEHHE WX K TUIY. THII TI0YB pa3BUBAETCS B OAHOTHITHO-CONPSHKEHHBIX ONOIIOTH-
YECKUX, KIMMATHYECKUAX U THIPOJIIOTUYCCKUX YCIOBUSAX M XapaKTEPU3YETCS SIPKUM
MIPOSIBIICHHEM OCHOBHOTO Ipolecca moyBooOpazoBanus. I[[pumMepsl THIIOB IOYB —
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2. Obwue cBeageHust o no4vse

IIOJI30JIUCThIC, YEPHO3EMBI, CEPO3EMBI U T.J. TakuM 00pa3oM, OCHOBHBIE YEPTHI 110-
YBEHHOI'O TUIIA ONPEIEIISIOTCS €AMHOOOPa3HOCTHIO:

a) TIOCTYTUICHUSI OPraHMUECKUX BEIECTB, MPOLIECCOB MX PA3IOKEHUS U MPEB-
paleHus B ryMyc;

0) xapakTepa MUTPAIUN U aKKYMYJISIIAN BEIICCTB;

B) CTPOEHHSI TOYBEHHOTO MPO(HIIS U TEeHETUYECKUX TOYBEHHBIX TOPH30HTOB;

') MEPOIIPUATHUH MO MOBBIIICHUIO U MOJACPKAHUIO TUIOOPOIHS TTOYB.

BriensitoT Takke MOATHIIBI TT0YB, WIK TPYIIILI [I0YB B MpeesiaX TUIa, Kavye-
CTBEHHO OTJIMYAIOIIUECS 110 MPOSBICHUIO OCHOBHOTO M HAJIAraroIluXcs MPOLEeCCOB
no4BooOpazoBanusi. OOBIYHO MOATHIIBI BBIACISIFOTCS KaK TIEPEX0IHbIC 00pa3oBaHMs
MEXTy OTU3KUMU (TeorpaduiecKky ¥ TeHeTHYIECKH ) TUIIaMH 1TouB. [IpuMepamu moa-
THUTIOB SIBJISIFOTCS JIEPHOBO-TIOA30IMCTEIE MTOYBBI, OMO30JIEHHBIE YePHO3EMBI, CBET-
JI0-KaIlITAHOBBIC TIOYBHI U T.I.

[TouBa >kuBET, MOYBA ABILIUT. B TOUBE MOCTOSIHHO M OTHOBPEMEHHO IPOTEKAIOT
nporecchl PepMEHTATUBHOTO KaTalMTUYECKOTO OKHCJICHHUS, BOCCTAHOBJICHHS, T'H-
nponu3a. B pesynbrare mporcxouT 00oraiieHnue MoYBbl HEOPraHMYECKUMH M OpTa-
HUYECKUMH BEIECTBAMH, KPYTOBOPOT BEMIECTB — CYITHOCTH PA3BUTHS ITOYBHI U €€
BaXHEHIIIETO CBOMCTBA — TTOOPOIHSL.

[TouBa, B oTJIMYKE OT BOABI M BO3/1yXa, HE 00JalaeT MOABMKHOCTBIO, M €€ He00-
XOJIMMO BOCIIPUHUMATD KaK CTPYKTYPHO-(PYHKIIMOHATBHBIH OMOKOCHBINM KOMIIOHEHT
ourocdeps.

Tlousa — 6uomunepanvhas (OUOKOCHASL) OUHAMUYECKAs. CUCTEMA, HAXOOAWA-
ACA 8 MAMEPUATbHOM U IHEP2eMUYecKoOM 83auUMO0elCmeUl ¢ 8HelHnell cpedoll, ua-
CMUYHO 80811EUEHHAS 8 OUONI02UYECKUL YUKIL KPY20BOPOMA 8EUieCma.

B Guocdepe nmouBeHHbIN MOKPOB 00pa3yeT 0coO0yr0 OMOreOXUMHUYECKYIO (I0Y-
BEHHYI0) 000J104Ky — megocdepy?, «OnaropoHyr0 pKaBuUHY», MO BBIPAKCHUIO
B.1. BepHajickoro, BBIMOJIHSIONIYH0 MHOTOYUCICHHBIC DKOJIOTUYCCKUE (YHKIIUU.
«bnaroponHyt0» — TIOTOMY, Y4TO OHa OONaJaeT IUIOJOPOUEM, & «PIKABUMHY» —
ITOTOMY, YTO TTOYBEHHBIN TIOKPOB SBISETCS MTPOAYKTOM IEePepabOTKH MEPBO3IAHHBIX
ropHbIxX mopo. [louBeHHas o0omovYka 0OpazoBanack B pe3ysbTare B3auMOICHCTBHS
Ha3BaHHBIX BBIIIE Te0OPHU3UIECKIX 000I0UYEK MIIaHEeThl — JUTOC(Ephl, aTMOchepsl,
rugpocgepsl u ouocdepsl.

DKOCHUCTEMHBIE MPECTABICHUS O TIOYBE OCHOBBIBAIOTCSI HA BBIICICHUH CO00-
[IECTB MIOYBEHHBIX OPTaHU3MOB (@ TaK)Ke OPraHU3MOB, JUIsl KOTOPBIX T0YBa 00pa3yeT
cpemy oOWTaHWs) M UX B3aUMOIEHCTBUU JPYT C APYTOM M C OKPYKAIOIICH CPEIOi.
[TouBkl 1 HacemnstoNIMe €€ OPTaHU3MBI BXOJIAT B COCTaB MEPBHYHBIX CTPYKTYPHBIX
enuHUL Onocdepsl — 3KocUcTeM (OMOTEOLIEHO30B), KOTOPBIC BBIMOIHSIIOT (PYHK-

2 Ot natuHckoro pedis — ocHoBaHUWe 1 rpeveckoro sphaire — wap.
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M0 OMOCHHTE3a OPraHMYECKOTO BEIIECTBA — OCHOBHOE YCJIIOBUE CYIIECTBOBAHUS
pacTeHuii, JKUBOTHBIX, U 4elloBedeckoro obuiectsa. [lpu sToM mox skocucTeMoit
MOHUMAIOTCSI COBMECTHO (PYHKIIMOHHMPYIOIINE HA JIAHHOM TEPPUTOPHU OPTaHU3MBI
(OnoTnyeckoe COOOIIECTBO), B3aUMOACHCTBYONINE ¢ (DU3MUCCKON CPEIOH TaKUM
00pasom, 9TO IMOTOK SHEPTHH CO3MAET YETKO ONpeneIEHHBIC ONOTHUECKIE CTPYKTY-
PBL U KPYTOBOPOT BELLECTB MEK/Y KUBOM U HEKUBOU yacTiamu [42].

I'eocucTemHbIe PECTaBICHNUS O TIOYBE OCHOBBIBAIOTCS Ha €€ 0CHOBOIIOJIATat0-
el posid B CTPYKTYpe NPUPOAHO-TEPPUTOPHATILHBIX KOMIUIEKCOB, COCTABIISIOIINX
(COBMECTHO € MPUPOTHO-aKBAILHBIMH KOMIUIEKCAMH) Teorpaduieckyro 000I0uKy
Hatieu raHeTsl. [Ipu 3ToM 1o reocucTeMOoi MOHUMAETCS COBOKYITHOCTD JIEMEH-
TOB 36MHOM KOPBI, HAXOIAIINXCS B OTHOIIEHUIX M CBA3SIX MEXKIY COO0H 1 00pasyro-
IIMX ONpeAeN€HHYO IIeIOCTHOCTh, €INHCTBO. [ eocrcTema — Oe3pa3mMepHas eHHN-
11a reorpau4ecKoil CTPYKTYpBI M B 3TOM CMBbICIIE OJIM3Ka TEPMUHY «IKOCHCTEMAY,
HO, B OTJIMYME OT MOCJeAHeH, He UMEIoIas akueHTa Ha 6uoty. Tak, HaMMEHbIINHA
PUPOTHO-TEPPUTOPHAIILHBIN KOMITIIEKC — (Dalisi — MMEeT OJHOPOIHBIN JINTOJIO-
THYECKUI COCTaB MOPOJ, OMHAKOBBIH XapakTep peibeda, YBIaKHEHUs, OJNH MH-
KPOKJIMMAT, OJTHY MTOYBEHHYIO0 MOP(HOIOTHIECKYIO CTPYKTYPY ¥ OIMH ONOIICHO3.

I'oBOpst 00 OIEHKE HKOIOTHUYECKOTO COCTOSTHUS MTOYBHI, YI0OHEe paccMaTpHUBaTh
e€ KaKk KOMIIOHEHT NpUpOOHO-AHMPONOLEHHO20 KOMNIEKCd, KOTOPBIA BKIFOUAET,
KpPOME TOTO, BO3IYILIHYIO CPEAy, BOAHBIE OOBEKTHI, OMOTY M TEXHOTCHHYIO Cpe.y.
[Mocnenusis SBISETCS KCTOYHUKOM aHTPOIIOTCHHOW HATPY3KH Ha MTPUPOIHBIE KOMIIO-
HEHTBI KOMILJIEKCA M TaK)Ke UMEET MOJOOHYIO CTPYKTYPY (BO3IYIIHYIO CpENy, BOJ-
HBIE O0BEKTHI, OMOTY).

CxeMa IpUpOHO-aHTPOIIOTEHHOTO KOMILIEKCA C yYacTHEM IOYBBI MTPHUBEICHA
Ha puc. 2.

Bxons B IpupoHO-aHTPOIIOTEHHBIH KOMILIEKC, TI0YBa UMEET KOHTAKT CO BCEMHU
JIPYyTHMH €ro KOMIIOHEHTaMH; 00Jiee TOr0, CaM KOMIUIEKC JIF000ro MaciuTada «IpH-
BSI3aH» KO BIIOJTHE OMNPENEeNIEHHON TeppUTOPHH (aKBaTOpUH). VICIIBITBIBAsT aHTPOTIO-
TEeHHYIO Harpy3Ky, IT0OYBa U3MEHIETCS cama (XOTs U 00JlaacT OTpOMHOM OydhepHoi
E€MKOCTBIO) M BO3JICHCTBYET, MPSMO U KOCBEHHO, HAa BCE€ KOMITOHEHTHI MTPHPOIHO-
aHTPONOTeHHOTO KoMIuiekca. [louBa, Kak U qpyrue KOMIIOHEHThI 3TOTO KOMILIEKCa,
HCTBITHIBAECT HE TOJBKO aHTPOIOTCHHYIO HAarpy3Ky, HO U BO3JEHCTBUE IKOJIOTHYC-
CKUX (paKTOpOB — B TEPBYIO OUepe/ib, KIUMaTHIecKuX. K uX uucimy oTHOCSATCS BO3-
JICHCTBUS TEMIIEPATyphl U BIAXKHOCTH BO3/yXa, BETPA, OCAJKOB M HX XUMHUYECKOTO
COCTaBa, COTHEIHON pauaIiii U 00JaYHOCTH U JIp. DKOJIOTHIeCKUEe (PaKTOPHI BIIHS-
0T Ha MPOTEKaHUE MPOIECCOB TOYBOOOPA30BaHMS, PA3BUTHS U KUZHEICATEITHHOCTH
ITIOYBEHHBIX OPraHU3MOB, 0OMEHA SHEPTHEH U Maccoi u Jp.

Takum 0Opaszom, moyBa, 3aHUMas KJIIOUYEBOE MOJOKEHHE B Ouocdepe, MOKET
paccMaTpuBaThCs C pa3HBIX €CTECTBEHHOHAYYHBIX MO3UIKH. BMmecTe ¢ TeM, paccmo-
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2. Obwue cBeageHust o no4vse

NPHPOOHO-AHTPONOTEHHbBIH
KOMMNNEKC

|BO3,D.yLUHaH cpena |

|Bong|e 0ObeKTbI |
Ikonoruyeckue akTopsl

(knumaruueckue,

TonorpadgHyecKHe, Il_lol-laa l
3paHYecKHe,
BUoTHUECKHE) |5HOTa |

|TexHorEHHaH cpega l

Puc. 2. Cxema npupoJHO-aHTPOIIOTEHHOI'O KOMILIEKCA

TpPEHHE TIOYBHI B ACIEKTE OIEHKH €€ IKOJOTHYECKOTO COCTOSTHHUS TpeOyeT yuéra u
OLIEHKH CJIEeIYIOUMX (pakTopoB:
® aHTPOINOTeHHOM HATrPy3KH Ha MMOYBY U BCE €€ KOMIIOHEHTHI;
® HapyIlIeHUH MOYBBI B KOHTEKCTE B3aMMOCBA3€H M B3aUMOBIIUSHUI MOYBBI Ha
Jpyrue KOMIIOHEHTBI MPUPOAHO-aHTPOIIOTEHHOTO KOMILIEKca, 00yCIIOBIICH-
HBIX aHTPOIIOT€HHON HArpy3KOM 1 MPUPOAHBIMU SBICHUSIMH;
® PENpPOIYKTUBHOTO TMOTEHIHAJIa TTOYBHI 10 OTHOMIICHHIO K TEKYIIEeMy M IIO-
CJICAYIOILEMY BOCIPOM3BOACTBY MUTATEIBHBIX BELIECTB, MOP(OIOrMUECKUX
CTPYKTYp, OMOpazHoo0pas3usi, ONOTHUYECKHUX CBSA3EH U Ap.;
® DA3HOro Poja KOJOTMYECKHX MPOOJIEM CBA3aHHBIX C YXYALICHHEM COCTOS-
HUS TIOYBHI.

JlJ1g OLIEHKM HKOJIOTHYECKOTO COCTOSHUS TOUBbI OOJIbIIOE 3HAYCHHUE UMEeT e&
M3ydeHHe KaK I1eJ0r0 ¥ KOMIIOHEHTOB — TOYBEHHBIX BO3/IyXa M PacTBOpa, XUMH-
YECKOI0 COCTaBa, Uy>KEPOJHBIX U €CTECTBEHHBIX BKJIIOUEHUH, IIOUBEHHON OHOTHI U
JPYTHX SKOJIOTHYEeCKHX CBOUCTB. IloTeps n3 moss 3peHust Kakux-JInbo SKoJIoruye-
CKUX CBOWCTB ITOYBBI CO3AET OMAaCHOCTh OHOOOKOW OLIEHKH C MpeodiagaHueM ar-
POXMMHUYECKUX, (PEHOTOTMYECKHIX, arpOdKOIOTHUECKUX, HATYPAITUCTHYCCKUX U Jp.
TIOJIXO/IOB.

DKonorudeckast poib MOYBBl KaK OHOTO M3 BAXKHEHIINX 3BEHBEB OHOCGhEpHI,
rae HanOosiee MHTEHCUBHO MIYT BCE IPOLIECCHl OOMEHa BEILECTB MEXIY >KUBOH U
HEKUBOHU MPHUPOAOH, onpeaessieT He0OX0IUMOCTh OPTaHU3alUK TOYBEHHOTO SKOJIO-
TUYECKOT0 MOHUTOPHMHIA KaK HEOTHEMJIEMON YacTH 3KOJIOTHYECKOTO MOHUTOPHHTA
OKpy>Karoue cpenbl. B ocHOBE HayyHOH U MPAKTUYECKO METOJOJIOIMHU TAKOTO MO-
HUTOPHUHTA HaXOJIUTCS BBIJIENIEHUE TTOKa3aTeNell 9KOJIOTHYECKOTO COCTOSIHUS TTOYB U
WX KOJIMYECTBEHHAs M Ka9YeCTBEHHAs OIIEHKA.

3 YXyALeHne 3KOonormyeckoro COCTOSHMS NMoYBbl B BONbLUMHCTBE Cry4YaeB CBA3bIBAOT
MMEHHO C aHTPOMOreHHOW Harpy3Kkomn, XOTS U3MEHEHWe COCTOSHUS MOYBbl MOXET GbiTb 06-
YCINOBIEHO TaKkKe BO3OENCTBMEM NPUPOLHBLIX (hakTOpPOB.
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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

3. 3agaum u cogepxxaHume
OLIeHKM 3KONIOrM4ecKoro CoCTossHUA NoYBbl

HO‘IBBI, 6YZIy‘-II/I KOMIIOHECHTaAaMM O4Y€Hb TOHKO C6aHaHCI/IpOBaHHBIX MIPUPOAHBIX
9KOCHCTEM, HAXOAATCS B JTUHAMHYECKOM PaBHOBECHHU CO BCEMH JPYyTUMHU KOMITOHEH-
tamu Omocdepsl. OIHAKO MPH HUCIIONB30BAHUHM B Pa3HOOOPA3HON XO3SIHCTBEHHOM
JIESITEIbHOCTH TIOYBBI YaCTO TEPSFOT MPUPOIHOE TUIOJOPONE MITH JJasKe TIOITHOCTHIO
paspymarcs. EctecTBeHHO, pa3pyllieHHe MOYB U MOYBEHHOT'O MTOKPOBA UMEET Me-
CTO TaM, T1e ACSITEILHOCTh YEIOBEKA MOXKET OBITH OMpE/CICHa KaK HepalliOHalb-
Hasi, 9KOJIOTHYECKH HEOOOCHOBAaHHAsI, HECOOTBETCTBYIOIAS TPUPOAHOMY OHOchep-
HOMY TIOTEHIIMATy KOHKpETHOW Teppuropuu. OTMETHM, YTO MHOTHE MPHPOIHBIE
MIPOIIECCHI TAKXKE MMPUBOAST K PA3IMYHBIM HAPYIICHUSIM ITOYBHI.

B paifoHax WHTEHCHUBHOIO 3eMIICACIUS U B 00JACTSAX BBHICOKOW KOHIEHTPAIIUU
MPOMBIIIICHHOTO TPOU3BOJICTBA AHTPOIIOTEHHASI HATPY3Ka HA TIOYBBI CTajla HE TOJb-
KO COM3MEPHMA C HHTEHCUBHOCTBIO TTOYBOOOPA30BATEIILHOTO MPOIIECCa, HO U 3HAYH-
TCJIbHO €TI0 NPECBLINIACT.

BoccranoBnenne HapyIIeHHOTO ITOYBEHHOTO IMTOKPOBA TPEOYeT MIUTEITHHOTO
BPEMEHH U OOJIBINNX KaTUTAIOBIOKEHNH. 1I3BeCcTHO, UTO B PUPOIHBIX YCIOBUAX
(hopMupoBaHHE HOPMAIBLHO PA3BUTOTO IMOYBEHHOTO Mpoduist TpeOyeT COTeH JIeT, a
JUTSL BOCCTAHOBJICHUS! (PEKYJIBTHBAIIMN) ITOYBBI HEOOXOIUMO OT HECKOJIBKHX JIET JI0
JIBYX—TpEX NecaTuieTuid. Beaen 3a 3TUM 111 BOCCTAHOBJIEHHUSI TIJI0JIOPOAUS TIOYB
HEOOXOANMO JUTUTEIHHOE BPEMsI TPOBOIUTH UX OKYJIBTYpPHUBAHHUE U YITydIlIECHHE.

He BBI3BIBaCT COMHEHHH, YTO KaK C DKOJIOTHUICCKOM, TaK M C XO3IMCTBEHHO-IKO-
HOMUYECKON TOYKH 3PEHUS 3HAYUTEIHHO OoJiee 11ernecoo0pa3HbIM SBISETCS TIpey-
MPEXACHUE HeOMAaroNmpUsATHBIX N3MEHEHHH TI0YB, YeM BBIITOJTHEHHE JTOPOTOCTOSIIIAX
paboT Mo MX BOCCTAHOBICHUIO. BO3MOXKHBI U HeoOpaTUMbIe U3MEHECHUS CBOWCTB
IMOYBbI, HAIIpUMCpP, IMPU HWHTCHCHUBHOM 3arpsA3HCHUU eé HaI/I6OHCe TOKCUYHBIMU
TSDKEIIBIMA METaJlJIaMHU WU IIpu paJuOaKTUBHOM 3arpsA3HCHUU. Boccranosiaenue
TUTOIOPO/TUS TAKUX MOYB TPeOyeT TOTHOM 3aMEHBI 3arPSA3HEHHOTO CIIOSL.

MNHTeHCHBHOE X0351ICTBEHHOE OCBOEHUE HOBBIX TEPPUTOPUI U HEPEIKO COMYT-
CTBYIOII[EE ATOMY 3arpsi3HEHHE W pa3pylIeHUE MMOYB MPUBOIUT K M3MEHEHHUIO CO-
CTaBa U YUCICHHOCTH MOMYJISIIUI )KUBBIX OPTaHU3MOB BCJIEICTBUE YACTUUHOTO WU
MOJTHOTO Pa3pyLICHUs CPEe/Ibl MX OOUTAHMSI M pa3pbiBa UCTOPUUYCCKU CIIOKUBIIIHX-
Csl CBsI3E€H B DKOCHCTEMaX. HCCMOTpH Ha TO, YTO B IMOYBE IMPOUCXOJIUT HaCTUYHAA

16




3. 3apaum 1 cogepxxaHue OLEHKU IKOJTIOrMYECKOro COCTOAHUA NMOYBbI

TpaHcOpMaIrss MHOTHX MIPUPOJHBIX COCTUHEHHUN M XO3SHUCTBEHHBIX OTXOJOB, HE-
OecrpenenbHbl €€ CBONCTBAa Kak Oy(hepHO! CHCTEMBbI, OMOJIOTUYECKOTO M XUMHUE-
ckoro (unsrpa 6uochepsl. [IpeBbillicHHE TOMYCTUMBIX 3HAUCHUH 3arpsi3HSFOIIAX
BEIIIECTB BBI3BIBACT IIEMh JCTPAJAIIMOHHBIX U3MEHEHUI B MOYBAX, KOTOPHIE MOTYT
3aBEepIINTHCS «CMEPTHIO» TOYBHI M HAPYIIECHUSMH 3KOJIOTHYECKOTO PAaBHOBECHS B
npupoze. CrenoBareiabHO, npodiembl OYEeHKU COCIOSHUS HCUBOMHO2O U PACMU-
MEeNbHO20 MUPA, a MaKdice cpedbl OOUMAHUsL Yel08eKd 8 YelOM, HENOCPEOCHBEHHO
CBA3AMbI C BONPOCAMU OYEHKU IKOJIO2UUECKO20 COCMOSHUS NOYE.

OlieHKa DKOJIOTHYECKOTO COCTOSIHUS IOYBEI, B OTIMYHME OT MOJOOHONW OLIEHKU
COCTOSIHMSI BO3JYIIHOW M BOJHOM Cpejl, MPEJACTaB/IsIeT 3ajauy Oojiee TPYIAHYIO I10
CIIEYIOIUM TTPUINHAM.

Bo-niepBbIx, IOuBa — CIIOXKHBIH 00BEKT HCCIeIOBaHus, T.K., Io B.J. BepHancko-
My [7], mpeacTaBisieT co00H «...OMOKOCHOE TeJ0, KOTOPOE JKUBET 10 3aKOHAM M )KUBOH
MIPUPOJIBL, © MUHEPATIHLHOTO I1APCTBAY.

Bo-Bropbix, mouBa — MHoroga3Hasi OTKpbITasi CUCTEMa, XMMUYCCKHE B3aUMO-
JICHCTBUSL B KOTOPOM MPOUCXOMAT C ydacTheM TBEPIBIX (Da3, IMOUBEHHOTO PacTBOPA,
MOYBEHHOT'O BO3/lyXa, KOPHEU PACTEHUM, )KUBBIX OpPraHu3MoB. [I0CTOsSTHHOE BIUSIHUE
OKa3bIBAIOT (PM3NUECKUE ITOYBEHHBIE TPOIECCHI (IIEPEHOC BIIard, UCIIAPEHUE U T.11.).

B-Tperbux, omacHble, 3arps3HAIONIME TMOYBbI XMMHUYECKUE AJIEMEHTBI-TOKCU-
KaHTHI (PTYTh, KaJIMUH, MBIIIBSK, CEJICH U JIP.) SBJISIOTCS MPUPOAHBIMHU COCTABIIS-
IOIIMMU TOPHBIX TTOPOJI U MOYB. B MOYBEI OHU MOCTYNAIOT U3 €CTECTBEHHBIX U aH-
TPOTIOTEHHBIX HCTOYHUKOB, & 331a9M MOHUTOPUHTA TPEOYIOT OIICHKH JOJIH BIUSHUS
JIMIIb aHTPOIIOTeHHOM cocTaBistonel. [Ipuuém, 1ramna3zoH BCTpevarolmuxcs 3Haue-
HUH TPUPOIHBIX COACPKAHNN XMMHUYECKUX BEIIECTB B IMOYBAX HACTOIBKO ITUPOK,
YTO HEpeIKO ObIBA€T OYECHH CIIOKHO YCTAaHOBUTH CTEIICHb IPEBBIIICHUS B HUX HC-
X0THOTO ((hOHOBOTO) YPOBHS COACPKAHUS XUMHUYCCKUX BEIIECTB.

Hakonern, noctyruieHre B MOYBY Pa3iIMYHBIX XUMUYECKHX BEIIECTB aHTPOIO-
TEHHOTO MPOUCXOXKICHUS TPOUCXOINUT MTPAKTUIECCKU TTOCTOSTHHO.

O1eHKY 9KOJIOTHIECKOTO COCTOSHUS MTOYB MOYKHO pacCMaTPHUBATh KaK 4acTh MO-
YBEHHO-IKOJIOTHYeCKOr0 MOHUTOPUHTA. OlieHKa MPUOOPETaeT XapaKkTep MOHUTO-
pUHTa IMPU HAJTMYUU CUCTEMbI HAOIIOIEHUH BO BpeMeHH, 0000IIeHUs pe3yabTaTOB U
IIPOTHO3a COCTOSHUS MOYB B OyyineM. Takum 00pa3om, st TPOBEICHUS [IOUYBEHHO-
'O SKOJIOTMYECKOTO MOHUTOPUHTA JIOJIKESH COOTIOIAThCS IIPUHITUIT TPUAIbI: HATHYUE
JIAHHBIX 00 DKOJOTHYECKOM COCTOSHHUU TOYBBI B MIPOIUIOM M HACTOSIIEM, a TAKKe
MIPOTHO3HBIX JTAHHBIX O COCTOSTHUN B OyIyIIEeM.

MoxHO chopMyITHpPOBaTh CIEAYIONINE O0IINeE 3a]a9l OLEHKH YKOJIOTHYECKOTO
COCTOSIHUS [TOYBBI:

® XapaKTEPUCTHUKA UCTOUHUKA 3arPsI3HCHUS U 3aTrPSI3HAIONINX BEIIECTB (UCTOU-

HUKa aHTPOTIOTCHHON HATrPy3KH);
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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

® omnpezelicHNEe 3HAYCHUW KOHTPOJIHMPYEMBIX TOKa3aTeleld COCTOSHHS I10YB,
BOJl, PACTCHU Ha TEPPUTOPHH, TIOJABEPKESHHOM aHTPOIIOTEHHON HArpy3Ke;

® YCTAHOBJICHUE 30H PACIPOCTPAHCHHUS ITOYB C YXYIUBITUMHUCS KOHTPOIHUPY-
€MbIMHU CBONCTBAMU;

® BLISBJICHHE XapaKkTepa AeHCTBHUS 3arpSA3HAIONINX BEIIECTB HA MOYBY, a TAKXKE
MyTel 1 CIT0COOOB MUTPAIAY, AKKYMYIISIIAN U TPAHCPOPMAIIUHN 3arpsi3HSIO-
IIMX BEIECTB B TIOYBE;

® OIICHKA YCTOMYMBOCTH MOYB K 3arpsI3HCHHUIO U BO3MOXKHOCTH UX CAMOOUUIIIe-
HUS;

® pa3paboTKa PEKOMEH/IALMH 110 CHIYKSHHUEO WITH JIMKBUIAIIMH TIOCIICICTBUH 3a-
rpsI3HEHUH (HApyIICHWI) TTOYB;

® OIICHKa MacIITabOB aHTPOTOTE€HHBIX HAPYIICHUH IMOYB W 3KOHOMHUYECKOTO

yiepOa, HaHeCEHHOTO TIPUPOJIE U CEITHCKOMY XO3SIHCTRBY.

[TouBeHHBIH 3KOIOTUYESCKUI MOHUTOPUHT MOXKET OBITh HATIPABJICH HA PEIICHUE
CICIMANILHBIX 3aJ1a4 (HarpuMep, IIaBHas 3a/1a4a (JOHOBOTO MOYBEHHO-XUMUYECKOTO
MOHHMTOPHHI'A — I0JIyYE€HHUE JIAHHBIX O PACIPOCTPAHCHUH XUMHUECKHUX DJIEMEHTOB
Ha «HETPOHYTHIX» TTOYBAX, T.€. PACTIONOKEHHBIX B 30HAX, HE TTOJIBEPKEHHBIX 3arpsi3-
HEHHUI0!), 1 MOXET BBINOJIHATHCS HA PA3HOM YPOBHE (JIOKAJIBHOM, PETHOHAIBHOM,
rnobanpHOM). OObeUHsIET UX O0IIas IeJib: CBOEBpEMEHHOE OOHapyKeHne HeOa-
TONPUATHBIX U3MEHEHUI CBOWCTB MOYB MPHU PA3IMYHBIX BUJAX UX WUCIOIH30BAHUS.

KoMITJIeKCHOE TOYBEHHOE SKOJIOTMUECKOe O0CIICOBAHUE TPU MOHUTOPHHIE
MIPE/IIIoIaracT MCIOJIb30BAHHE COBOKYITHOCTH METOJIOB U IPUEMOB HCCIICAOBAHUS
CBOWCTB TIOYBHI, HAIPABJICHHBIX HA W3y4eHHe (HaOIroeHne, KOHTPOJIh) TIOUYBBI KaK
eIMHOTO 11eJIor0. Takoii momxon TpedyeT  000CHOBAHHOTO BHIOOpa METOJIOB OIICH-
ku. ClieioBareIbHO, COCTABICHHE MMPOTPAMMBI OLIEHKH YKOJIOTHUECKOTO COCTOSHUS
MOYBBI TPEOYET PEIICHUS CIEAYIOIINX BOIIPOCOB:

1) xakue cBoiicTBa mMo4B MbI m3ydaeM? (Mopdornorundeckue, GU3NUECKUE, XH-
MHUYECKHE, OMOTHYECKHE, CAHUTAPHO-MUKPOOHOIIOTMYCCKUE U IP.);

2) KaKue 3JIeMeHTBI COCTaBa MOYB MBI BBIJENSIEM B HaIlleM PAacCMOTPEHHN?
(Xumuueckne 3IeMeHThI, MUKPOOPTaHU3Mbl, MUHEPaJIbHbIE YaCTUIbI, OMOTCHHBIE
AJIEMEHTHI U JIp.);

3) KaKue MoKa3aTeJii BO3IeCTBHUS HA IOYBHI 3arPSI3HSAIONINX XUMHYSCKUX Be-
niecTB (HapyuieHui mous) Mel uzyyaem? (IIpsiMmble 1 KOCBEHHBIE MTOKA3aTeNN 3arps3-
HEHHUSI, [TOKAa3aTeIl YCTOMYUBOCTH ITOYB K HAPYIICHUSAM U JIp.);

4) KaK¥e IKOJOTrH4YecKue CBA3M MTOYBbI C IPYTUMHU KOMIIOHEHTaMH ITPHUPOTHO-
AHTPOTIOTEHHOTO KoMIuTeKkca MbI n3ydaeM? (C BO3IyITHON cpeioil, BOTHBIMU 00OBEK-
TaMu, OUOTOM U JIp.);

4 CMm. cHocky Ha c. 15.

18




3. 3apaum 1 cogepxxaHue OLEHKU IKOJTIOrMYECKOro COCTOAHUA NMOYBbI

5) KakoB BpeMeHHO# xapakTep Hamiero paccMorpenus? (To ecTb B TeueHue
KaKoro IMepHrosia BpeMEHH MHTEPECYIONIe HAaC MoKa3aTean POPMUPYIOTCS WIH MO-
T'YT CUUTAThCS TOCTOSIHHBIMH).

HawnGornee BakeH B mporpaMme MOHUTOPHHTA BOIIPOC O TIEpEUHe TTOKa3aTeei KO-
JIOTMYECKOIO COCTOSIHUSI I10YB, ONPENEJIEHHE KOTOPhIX HEOOXOAMMO MU JO0CTaTOYHO
JUIsl KOPPEKTHOTO OIMCAHMSI MX COCTOSHHS (OOHApyXEHHUSI HeONaronpusTHBIX U3-
MeHeHuH). DPPEeKTUBHBIM MOHUTOPUHT MOKET OBITH IIPU COINIACOBAHHOM BBIOOpE
OTHOCHUTENFHO HEIIMPOKOTO Kpyra Hanbosnee HHPOPMaTUBHBIX TOYBEHHBIX ITOKa3a-
Tesel, KOTOpble YyBCTBUTENbHBI K N3MEHEHHUIO 3KOJIOTHYECKON 00CTaHOBKH, XOPO-
10 TEXHOJIOTHYECKH ¥ METOJMYECKH 00€CIIEYeHbI, KOHTPOJIb 32 KOTOPBIMU OBIT ObI
JOCTYIICH YUMUTEJISIM, CTyA€HTaM M Y4allluMCsl, @ METOAUKU OLICHKU yHU(UIIMPOBa-
HBI, IPOCTHI U HaA&KHBL. OCOOCHHO 3TO aKTyaJIbHO NMPH paboTax, BBHIIOIHAEMbBIX B
00pa3oBaTeNbHBIX YUPEKACHUSX, I1I€ YaCTO HE TOJIBKO OTCYTCTBYET CIELHAIbHOE
000pyaOBaHKe, HO U OILYTUM AC(PULIHUT Y4eOHO-METOANIECKON TUTEPATYPhI, HET J0-
CTaTOYHOMN MOJATOTOBIECHHOCTH IIPEIOIaBaTEIICH.

[lepedeHs KOHTPOIMPYEMBIX TTOKa3aTeNe COCTOSIHUS ITOYB MOJKET OBITH Pa3iny-
HBIM B 3aBUCHMOCTH OT YPOBHS HPOBOJUMBIX Pa0O0T. OIHAKO NPUHLUIIEI BEIOOPA TI0-
KazaTeJiel 9KOJIOTMYeCKOrO COCTOSHUS MOYB OCTAIOTCS OOHM U Te Ke. OHM OCHOBBI-
BAalOTCS Ha UCCIIEIOBAHUSIX 3aKOHOMEPHOCTEN MOBEAEHUS 3arPsI3HSIOIINX BELIECTB B
MOYBE U JPYIHX KOMIIOHEHTAX OKPY’KaroLlel cpebl, BKIIIOUast 0OOMEH MacCoi U SHep-
THeH, OMOTHYECKHE B3aMMOICHCTBYS, MUIIEBBIC IIENH U Jp. B mepByto ouepenb, 00b-
€KTOM H3Yy4EHUs IOJDKHBI OBITH TE TIOKa3aTeNy, KOTOPhIE SBISIOTCS MTPUOPUTETHBIMHU
ULl TAaHHON MECTHOCTH, a TaKKe T€, 110 KOTOPhIM B JTAHHON MECTHOCTH HaOJItogaeTcs
(unm npennonaraercst) HeOnaronoayudue. Tak, mokazareneM 3arps3HEHHs TOYBbI CIIy-
JKUT YPOBEHb HAKOIUIEHUS B ITOYBE TOI'O WJIM MHOTO TOKCHMYHOI'O BEILECTBA IO OTHO-
HICHHIO K €ro NpeaenbHo nonyctumomy konuuecty (IT/1K). OueHpb BaxxHO ciienuTh 3a
COJEpKAHUEM U COCTABOM I'yMyca, TaK KaK 3TO OJMH U3 YHUBEPCAJIbHBIX II0Ka3aTeIICH
COCTOSIHUSI [TOYB, OTPAYKAIOIIHN HAPSHKEHHOCTH OMOJIOTMYECKOTo KpyroBopora u 0a-
JIaHCa JIEMEHTOB B YCJIOBMAX 3emienenusi. HeoOxonumo uMeTh cBefeHus: 0 KUCIIOT-
HOCTH TIOYBBI C OLICHKOW BKJIa/la B HEE MOJBM)KHOTO JIFOMUHMS, YTO IO3BOJISIET OLie-
HUBaTh, HAIIPUMEP, BIMSHUE KUCIOTHBIX OCAJKOB, OOHAPYKUBATh BCIIBIIIKU LIET0U-
HOCTH, COJIOHIICOOpA30BaHus, MOCIEACTBUS IPUMEHEHHS MHUHEPAIBHBIX YI0OpCHUM
U Jp. BaxHeuen XxapakTepuCTHKON SIBIIIETCS. TAKKE MUHEPAIN3ALUS [TOYBEHHOIO
pacTBoOpa, T.€. COCTAaB U KOHLIEHTPALHsl pAaCTBOPUMBIX COJIEH B IIOYBEHHOM PacTBOPE,
10 KOTOPBIM MOKHO CYIUTh 00 OIAaCHOCTH BTOPUYHOIO 3acONICHUs Mo4uBbl. [lomumo
YKa3aHHBIX, [IPU OLICHKE COCTOSIHUS TIOYBBI MOTYT OBITh MCIIOJIB30BaHbI U APyTUE MO-
Ka3aTeH.

Bynyun cucremoii Oosnee ycTOHUMBOH, 4eM BOIA U BO3AYX, [IOYBA CIIOCOOHA
COIPOTUBIIATHCS 3arpsi3HeHuI0. Ho korna BHelIHee BO3AEHCTBUE IIPEOJOIIEBAET 3TO
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COIPOTHUBIICHHUE, I0YBA HECOU3MEPHUMO JOJIBIIE, YEM BOJIa U BO3ILyX, OCTAETCS B 3a-
IPSI3HEHHOM COCTOSIHUM M TEM CaMbIM MPECTABISIET COO0M HCTOYHUK OTPHUIIATEIIb-
HOTO BJIMSIHUSL Ha 3JI0POBBE JItojiel U Ha Orocdepy B 1EJIOM.

OO0t mepeueHb 3a1a4, CTOANIMX Hepel KOMIICKCHBIM TIOYBEHHO-3KOJI0THUe-
CKMM MOHHUTOPHWHTOM, OOYCIIOBJIEH 3a/ladaMi SKOJOTHYECKOW OIEHKH IMOYB H JI0-
CTaTOYHO MIMPOK. 3aJlaud ITOYBEHHO-IKOJIOTHYECKOTO MOHHUTOPHHTA B M3BECTHOM
OTHOIIIEHUH KOHKPETU3UPYIOT 3aJ1aul SKOJIOTHYECKOH OIIEHKH 1I04B. B wactHOCTH, B
3a/1a4M MMOYBEHHO-AKOJIOTUYECKOTO MOHUTOPUHTA BXOAAT [14, 16, 42]:

1) KOHTPOJIb 32 U3MEHEHHEM COJIeP’KaHUs TyMyca, KHCIOTHOCTH, COJIEBOTO pe-
JKUMa TT0YB (€CTECTBEHHBIX, OPOIIAEMBIX, YI0OPSIEMBbIX);

2) KOHTPOJIb 3a JIOKATBHBIM 3arpsiI3HEHHEM TI0YB TSHKETBIMUA METAJUTaMU (B 30HE
BIIMSTHAS TIPOMBIIIIEHHBIX TIPEIIPUATHN U TPAHCIIOPTHBIX MAarucTpalei), a TakKe
JIPYTUMU 3arPS3HUATENSIMHA U OBITOBBIMH OTXOJIaMHU;

3) Ce30HHBIN KOHTPOJIb 32 BIIAXKHOCTBIO [TOYB, COICPIKaHUEM BO3yXa, MEXaHH-
YECKUMU CBONCTBAMHU, COJICPIKAHUEM OCHOBHBIX 3JICMEHTOB MTUTAHUS TIOYB U JIPYTH-
MU CBOWCTBaMH, CO3/IAIOIIUMH YCJIOBUS JIJIsl pean3aiuy e€ MIog0POINS;

5) KOHTPOJIb 32 AaHTPOTIOTCHHBIMA HAPYIIICHUSAMH TIOYB (3po3uei, nerymuduka-
uei u ap.).

Oto HanboJee 00U U, BEPOSITHO, HETIOHBIN ITEPEYCHB 32124, KOTOPBI MOKET
OBITh YTOYHEH MPUMEHHUTEIBHO K KOHKPETHBIM PErHOHAM U pallOHaM C y4€TOM UX
0COOEHHOCTEH, a TaKKe C Y4ETOM BO3MOKHOCTEH 00pa3oBaTeIbHBIX YUPEKACHUH.

Wudopmariysi, mojsydyaeMasi HA OCHOBE MOHMTOPHHIA IO OICHKE MOKa3aTesiei
9KOJIOTHYECKOTO COCTOSHUS TIOYB, MOXKET OBITh MCITOJIb30BaHa TSI COCTAaBICHHS 0a3
JTAHHBIX O COCTOSHHH TI0YB, TS pa3pabOTKH MPAKTHIECKUX MEp 110 COXPAaHEHHIO U
TIOBBIIIICHUIO TUIOIOPO/IUS ITOYB, 00ECIICYCHUIO BEICOKOW MPOIYKTHBHOCTH CEITHCKO-
XO3SUCTBEHHBIX KYJIBTYpP, TPAKTUYCCKUX MEPOIPHUSATHI IO OXpaHe U BOCCTAHOBJIC-
HUto 1o4B. ClielyeT OTMETHTh, YTO UH(POPMAIIHUIO O COCTOSIHUHU TI0YB, IMOJIyYCHHYIO
IIKOJIBHUKAMH U CTYJCHTaMU, TaK JK€ KaK U JJPYTUMH CJI0SMHU HACEJICHUS — «HECIIe-
[IUAACTAMI», MOJKHO PacCMaTpUBaTh B Ka4eCTBE HE3aBUCHMOM IKOIOTUIECKOM NH-
(hopMaru u pecTaBIATh 00IECTBEHHOCTH, CPEICTBAM MAacCOBOM HH(MOpMAIH U
3aMHTEPECOBAHHBIM JIUIIAM.
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4. NMouBsbl
M noyBopaspyLiaroLime npoueccol

4.1. NMo4yBooOGpa3syrowme npouecchl

Yuenne o mouyBo0oOpa3yrommx (hakTopax W IpoIeccax BIEpBBIe cHopMyn-
poBaHo B.B. [lokyuaeBbiM. YU€HBIA paccMaTpuBal MOYBY KakK PE3yJbTaT COBO-
KyIHOH AESITEIbHOCTH IATH (aKTOpPOB-NMouB0oOOpa3oBareieii: 1) MaTrepuHCKOM
MOPOJBI, 2) PACTUTENBHOCTH U KUBOTHBIX OPraHU3MOB, 3) KinMara, 4) Bo3pacTa
cTpaHsl U 5) penbeda mectHOCTH. CBOIiCTBA 00pa3yrOMKXCs MOYB, 1Mo JlokydaeBy,
3aBUCAT OT XapakTepa MOBEPXHOCTHBIX CIOEB TOPHBIX TOPOJ, PACTUTEIBHOCTH U
JKUBOTHBIX, KOTOPbIC HA HUX IOCEJSIIOTCS U UX U3MEHSIOT. [loBepXHOCTHBIE cilon
TOPHBIX MOPOJ CIIY)KaT TOH CPeol, B KOTOPOH pa3BUBAIOTCS, YEPIAIOT BJlary H
3JIEMEHTHI KU3HU KOPHEBBIE CUCTEMBbl PACTCHUH, MUKPOOPTaHU3MBbl U HEKOTOPBIC
JKUBOTHBIE. [[03TOMY cTpoeHHE U cOCTaB MOBEPXHOCTHBIX CIOEB, CIyKalllUX Ma-
TEPUHCKOW MOPOJI0i 171 00pa3yrolencs MouBbl, ONMPENENAIoT XapakTep Mocens-
IOIIEHNCS PACTUTEIHLHOCTH U KUBOTHOTO MHpPA, a CIIE0BaTEIbHO, U HAIpaBICHUE
II0YBOOOPA30BaTEIbHOIO Ipouecca. V3MeHeHus B cocraBe IMO4YBOOOpasyroLiei
WM MAaTEPUHCKOHN MOPOIBI MPOUCXOISAT B pe3yibTaTe HEMOCPEACTBEHHOIO BO3-
JeficTBus Ha HE€ KHUBBIX OPTaHU3MOB M IO/ BIUSHHEM NPOIAYKTOB PA3JIOKCHUS
OTMEpIINX OpPraHU3MOB. XapaKTep MATEPUHCKUX MOPOJA OKa3bIBAET OINpeneeH-
HOE BIIUSHUE Ha MPOIECC Pa3NIOKEHUsI OPTaHUYECKUX OCTaTKOB U B3aUMO/IeHCTBHE
IIPOJYKTOB PA3JIOKEHUSI C MATEPUHCKON OPOAOH.

B3aumogeiicTBre OHOJIOTHYECKOr0 MHpa M IOBEPXHOCTHBIX CIOEB TOPHBIX
Hopoz, T.€. Mpolecc MOYBOOOPA30BAHUS, HAXOAUTCS B 3aBUCUMOCTH OT KJIMMAaTH-
YyecKuX ycsoBuid. KomnuecTBo ConHEuHON PHEPruM U aTMOC(hEpHBIX OCaAKOB, IO-
Jy4aeMbIX 36éMHOW MOBEPXHOCTHIO, U XapaKTep MX paclpeieseHHs MO BpeMeHaMm
TO/1a OMPEEIIAIOT COCTaB PACTUTEIBHOCTH M JKUBOTHOTO MMpa, OCENSIOLINXCS Ha
MOBEPXHOCTHBIX CIIOSX TOPHBIX TIOPOJ, a CJIEA0BATEILHO, CBOMCTBA 00PA3YIOLIIXCS
mouB. bomeoe 3Hauenwne, o B.B. JlokydaeBy, uMetoT peabed MECTHOCTH U CBSI3aH-
Hasl ¢ HUM [VTyOrHa 3ajeraHus IpyHTOBbIX BoJ. KinMaTnyeckue ycnoBust U ryOuHa
3aJieraHys TPYHTOBBIX BOJI BIMSIIOT HE TOJIBKO HA COCTaB PACTUTEIBLHOCTH U )KUBOT-
HOTO MHpa, HO TaK)Ke Ha MPOLECC Pa3IokKEHHUs OPraHUYECKUX OCTAaTKOB M COCTaB
OPOAYKTOB pasnoxkeHus. OCOOCHHO BENMKO 3HAYCHHE TEMIIEPATypHBIX YCIOBUH H
BJIQKHOCTH, HAJIMYHME YEPEIOBAHNS B TOJOBOM ITUKJIE XOJOJHBIX M JKAPKUX, CYXHUX
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1 BJIQXHBIX MEPUOAOB, UX NPOJOIKUTEIBHOCTh M1 HHTEHCUBHOCTD, IIPOLIECC Iepe-
JBIDKCHHMS TeIia, BJIark M BO3AyXa B IOYBEHHOM Mpoduie. Pazsutue penseda, ero
(hopMBI, XapakTep MOBEPXHOCTHBIX CIOEB TOPHBIX IOPOJI, BPEMsI MIOCEIICHHS PacTH-
TEJILHOCTH, U CJIEJIOBATEIBHO, TIPOJIOJDKUTEIBHOCT IIOYBOOOPa30BaHHS, 3aBUCAT OT
BO3PAacTa CTPaHBbI.

Bnusinue nepeuncieHHbIX (akTOpoB NOYBOOOPA30BaHMsI HA 3eMHOM TOBEPXHO-
CTH TPOSIBIISIETCS B PA3IMYHBIX COUETAHUAX, YTO MPUBOAUT K COOTBETCTBYIOIIEMY
pa3HooOpa3nio MoYB, 3aKOHOMEPHOMY UEPEOBAHUIO UX OT KBATOpa K MOJIOCY, OT
IIOJIHOKUS TOPHBIX 1ienel k BepimnHaM. [ToaroMmy /[okydaeB yCTaHOBUII IOJIOKEHUE,
YTO [MOYBBI UIMEIOT 30HAILHOE PACIPOCTPAHEHHE.

Ha puc. 3 npusenena auarpamMma, coaepkaiias IsATh BaXHEHIINX (aKTOPOB:
MAaTepUHCKYIO MOPOAY, peiibed, KIUMart, )KHUBble OpraHu3Mbl U Bpems. UeTsipe u3
NpUBeIEHHBIX HA PHUCYHKE (DakTOpoB (Kpome penbeda) Oblin BKIIOUEHB! JJokyuae-
BbIM B 1898 I B ero ypaBHEHHUE:

S=1f(cl, 0, p,t),

rae: S — 1mo4sa;
cl — xamuMmar Teppuropuy;
0 — KUBBIE OPTraHU3MBbI (PACTEHUSI U )KUBOTHBIC);
P — «TeoJIOTHYECKUH cyOcTpary;
t — OTHOCHTEJBHBIIM BO3PACT MOYBBI (MOJIONIOH, 3pEIbIi, APSXIIBIN).

O (opraHnamel) K (knmat)

mopn‘ § Yy, (7.
538 [ g g
GO S8 .8 @5
11 {ramepurcras nopoda) E 8 o1 HO° § F (penveq)
Y (ucxodras nopoda) Sasdt %’_
§ 23 Lpfa
£§ § A

B (Bpems)

Puc. 3. lnarpamma — «po3a» (akTopoB nousoodpazosanus (1o BepHaackomy [7])

JLJ1s BBIACHEHUS TPOUCXOXKICHUST — T'€HE3HCca II0YB — HEOOXOAMMO YYUTHIBATh
B3aMMOCBSI3H pelibeda co BceMHU (pakTOpaMu MOYBOOOpPA30BaHUS B KAXKIOM KOH-
KpeTHOM ciydae (puc. 4).

22




4. NMouBbl 1 NOYBOpa3pyLLaAlOLWME NPOLECChI

A NONOTUE XONMBI U HM3HEHHOGTM o

\f" "
W g\‘d‘ 9 & ) SR
oﬁo“ﬂ"“ &\@3‘“ %“@* +°Q % *\g’* e

e T ot

s T L

3600y ) H
N Ynobens

?e%ﬂmoﬂwx Bogomon?

6. PAGYAEHEHHBIA PENBED

e W S )
Qu \J

*“Q "‘° —ﬁnﬁep;;ogn; natr&w E P

-~ \ ‘\
i 4 oﬁenm
Bodomok 5”’"“ “X Bodomox A

Puc. 4. Cxema B3aumocBs3eil mouB B pensede [7]

OcHOBHBIE ITPOLIECCHI TOYBOOOPA30BAHUS B UX COBPEMEHHOM IIPEICTABICHUI
MPUBECHBI B Ta0I. 1°.

Tabnuya 1
OcHOBHbIe npouecchl NO4YBOOGpa3oBaHUA
MpeobnapanHue
Mpouecchl OfHOWM U3 KaTe- KpaTkoe onpeneneHue
ropumn siBneHnmn*
BbliHOC MaTepuana 13 4acTn NOYBEHHOIO Npodu-
1a |OnoBupoBaHue 3 . P pod
16 nnoBu- 3 MpuBHOC MaTepwmarna B Kakyl-TO YacTb NOYBEHHO-
poBaHue ro npocpuns
Bblwena- OOBLWwunii TepMUH, O3HaYaoLWMIA BbiIMbIBaHWE 3M1H0-
2a |4ynBaHue 2 BMPYEMOro U pacTBOPMMOro Matepuana us ges-
(obegHeHne) TENbHOW TOMLWM NOYBbI
O6LWMin TEpMUH AN NOCTYNNeHns matepuana B
26 |OboraweHne 1 - P A y P
OesTernbHYH TOJLY NOYBbI
3a Opo3sus, no- 5 CHoc (BbIHOC) MaTepuana c NoBEPXHOCTHOrO Cros
BEPXHOCTHast NoYyBbI
30noBoe 1y BOAHOE HaKoMfeHne MUHEparbHbIX
36 |Kymynsuus 1 YyacTuL, U3 NOBEPXHOCTU AEATENbHON TOMLM MO-
YBbI

5 o martepuanam MoHorpadwum [7].
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lMpodomkeHue mabn. 1

Mpeo6napgaHue
Mpouecchbl OfHOM U3 KaTe- Kpatkoe onpeaeneHue
ropum siBneHnmn*
43 Hekanbun- 3 Peakumsa pactBopeHus u BeiHoca CaCO, 13 ogHo-
dukaums ro UM HECKOMBbKMX NMOYBEHHbIX TOPU3OHTOB
46 Kanbum- 3 Mpouecco! akkymynauum CaCO, B NOYBEHHbIX ro-
dukaums PU30OHTax
5a |3aconenve 3 AKKYMynsiuusi NerkopacTBOPMMbIX CONen — Cyrb-
daToB 1 xnopugoe Ca, Mg, Na, n K B noyse
BbIMbIBaHMe nerkopacTBopuUMbIX Conen us cone-
56 |PacconeHne 3
BbIX FOPV30HTOB MOYBbI
6a OconoHue- 3 AKKYMynsiuusi OHa HaTpUS B MOMMOLLAIOLLEM KOM-
BaHue nnekce noys
66 |OcononeHme 3 BbIHOVC MOHa HaTpus B BUAE NErkopacTBOPUMbIX
cornew 13 ropu3oHTOB MOYBbI
MexaHnyeckas Murpaumsi Menknx MMHeparnbHbIX
7a |INeccuax 3 YacTuL 13 ropmnsoHTa (A) B rOpU30OHT MNnioBuanb-
Hbi (B)
Bronoruyeckoe, dusmyeckoe (LMKNbl — npomep-
76 |Mepotypbauus 3 3aHMe — OoTTavBaHue; yBNaxHeHne — nccylue-
HMe) nepemeLlnBaHne NOYBEHHOrO Matepuana
XvMunyeckas Murpaums antoMUH1A 1 xenesa un
8a Moasono- 34 (nnn) opraHnyeckoro Beu.l,fzcma, npueoasLas
obpasoBaHue ’ K KOHLEHTpaLMN KpeMHe3éma B 3M0BMNaribHOM
croe noYsbl
Jlateputnsayuns XumMmnyeckas murpaumsa kpemHeséma 3a npegensi
(beppanu- AeATenbHOM TONLWM NOYBbI Y KOHLEHTPaL M no-
86 |Tusauus, 3,4 NYTOPHbIX OKUCIIOB B HEM (reTuT, rmboeunt u T.4.)
deppuTnsams, € (hopMUPOBaHNEM NIIOTHOTO XXENe3ncToro ropu-
annMTusaums) 30HTa
9a |PasnoxeHue Pacnag MyHepanbHbIX 1 OpraHM4eckux BELLECTB
96 |Curres O6pasoBaHue HOBbIX MUHEPATIOB, a TaKKe rymy-
COBbIX BELLeCTB
OBpasosanue AKKYMYnsiuusi Ha NOBEPXHOCTU MUHEPArbHOM Mo-
10 1 YBbl OPraHMYeCKNX OCTaTKOB (He- nnu cnabo pas-
NOACTUIKN
NOXUBLUMXCS)
11a |['ymmdoumkaums 4 TpaHcopmauns opraHN4YeCcKnX OCTaTKOB B 'yMycC
WHoraa paccmaTtprBaeTcst Kak reonornyeckui, a
116 Topdo- 4 He Kak No4YBoobpa3oBaTenbHbIV NPOLIECC; aKKy-
HakonneHve MynsLmsa MOLLHbIX (>30 cM) TONLL opraHUYecKmx
ocTaTkoB B hopMe Topda
MuHepa- BblCB?GO)KJJ,eHMe TBEPAbIX OKUCIEHHbIX coean-
118 4 HEHWUI B pe3ynbraTe pa3foXeHnsl OpraHN4eckoro
nusaums

BellecTBa
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OkoHYyaHue mabrn. 1

Mpeo6napgaHue
Mpouecchbl OfHOM U3 KaTe- Kpatkoe onpeaeneHue
ropum siBneHnmn*

BbicBOGOXAEHME Xene3a 13 NepBUYHbIX MUHE-
panoB 1 BCeBO3pacTarLLlee ero AMcnepruposa-
HWe; MPOrpecCUBHOE OKUCIIEHWE UK TMApaTaums,
npuaaroLme noYBeHHON Macce COOTBETCTBEHHO
OypoBatble, kpacHOBaTO-OypoBaTbie 1 KpacHble
TOHa

BoccraHoBneHue xenesa B aHaapoO6HbIX YCNoBK-
AX C 3aCTOEeM BOAbl B NOYBE; passutme ronybo-
BaTblX — K 3€reHOBaTO-CepbIM — TOHOB OKpPaCcKM
OCHOBHOW MaccChl MOYBbI, MHOIAA € OypbIMU, XKer-
TOBaTO-0ypbIMU 1 YEPHBIMW NATHAMM, XKenesu-
CTbIMWU U MapraHLeBbIMWY KOHKPELMSIMU

BpyHudukaums
12a |Pybedmkaums 3,4
OxeneseHune

126 |OrneeHve 3,4

* KaTteropuu siBneHuin: 1) NocTyneHne B noysy; 2) BLIHOC U3 MOYBLI; 3) NepemelleHus B npeaenax
noysebl; 4) TpaHcdopmMaLuma matepumana B noyBse.

4.2. HapyuweHusi noyYBbl

AHTpOTIOTEHHOE BO3/IEHCTBHE HA ITOYBBI HOCUT MPSIMOW M KOCBEHHBIN Xapak-
TEp W, KaK MPaBUIIO, IPUBOAUT K HAPYUICHUAM NOUEbL, T.e. K U3MECHEHHIO COCTaBa
U CBOMCTB IMOYBBI KaK AMHAMHYECKONH CHCTEMBI, BHIPAXKAIOIIEMYCS B HApyIICHUU
PaBHOBECHBIX IKOJIIOTMUECKUX IpoiieccoB. [IpakTuyuecku Bcerma HapyIICHUsS! TTOYBbI
SABJIAKOTCA CJIOXKXHBIMU, UMCIOIIUMHA YC€PTHI KaK MPAMOIro, TaK 1 KOCBECHHOI'O BO3JICI71-
cTBuil. Hapymienust mouBbl MOTYT OBITh BBI3BAHBI W TIPUPOJHBIMH MPOIECCAMU —
MoYKapaMu, CE30HHBIMU KIIMMATHYECKAMU SIBIICHUSIMH, BYJIKAHHYECKUMHU TTPOIecca-
MU, CTUXHIHBIMH OCJICTBUSIMH H JIP.

[TouBbl MOXHO paccMaTpuBaTh Kak HeHapyuienHvle, T.e. CYILIeCTBYIOIINE B €C-
TECTBEHHBIX NPHUPOIHBIX YCIOBUSX, U HaApyuleHHble, T.e. IPEeo0pa3oBaHHbIC U U3-
MEHEHHBIE YeJIOBEKOM (TJIABHBIM 00pa3oM, COCTABIISIONINE CEIhCKOX03IHCTBCHHBIC
YTOJIbSI, TIOYBBI TOPOIOB, arPOMPOMBIIITIEHHBIX U Jp. PAOHOB).

[Tousr Cankr-IlerepOypra u Ipyrux ropooB MPENCTABIAIOT COO0H ucKyccn-
8eHHblEe 00PA306aHUsL, CO3TAHHBIC ITyTEM MTOCTOSHHOMN TIOICHIIIKUA CMECH €CTECTBEH-
HOTO Marepuara (TJInHa, IECOK, TOP( U T.J.) U aHTPOIIOTEHHBIX BElIeCTB (TIepepado-
TaHHBIC CTPOUTCIILHBIC, 6I>ITOBI>I€, MIPOMBIIITJICHHBIC OTXOZ[I)I). EcrtecTBennbie (HeHa-
pYILICHHBIE) TOYBBI COXPAHMIIUCH JIUIIb HA OKParHaX TOPO/IOB U B TIpeeNiaX CTaphixX
JIECOTIaPKOBBIX YYACTKOB.
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[lo mpu3HakaM W3MEHEHUH pa3INYaloT CIEAYIOMINE OCHOBHBIE Munsl Hapyuie-
HUTl TIOUBBI.

1. Ionnoe ynuumooicenue nougul, T.€. yaalleHHE MOYBEHHOTO CIIOS, BBIXOJ Ha
MOBEPXHOCTH MOYBOOOPA3YFOIIUX TTOPO/I.

2. [lepexpvimue nousenno2o npoguis pa3IMuHbIMU MaTepualiaMd — OTXO-
JIAMH, JOPOTaMU, TIOKPBITHIMH, 3aCTPOWKAaMH, 3aTOMeHHeM. TONBKO MOJ ropoaa
U [IpoYre HaceJIEHHBIC MyHKTHI U3BATO M3 €CTECTBEHHOro OMocgepHoro mporecca
0KO0JIO 5% TIOYBEHHOTO MOKPOBA, U Ta BelUYMHA HEYKJIOHHO pacTéT. [loncunTano,
YTO B pe3yJbTare 3TOro MpoLecca eXKerogHo B MUPe TepsieTcs 10 6—7 MIIH TeKTapoB
TMOYB.

3. Oposus nous — paspyieHue MOYB U BEIHOC PHIXJIBIX KOMIIOHEHTOB MOYBEH-
HOTO MaTepuasna BOJOU 1 BETPOM.

Boonas 5po3ust MPOUCXOAUT MO BO3ACHCTBHEM MOBEPXHOCTHOTO CTOKA, J0-
JKJIEBBIX U TaJbIX BO.

Bemposas spo3us (nedusius) — NpeAcTaBIsieT co00H BbIIyBaHHE MEIKO3E-
Ma M3 BEPXHHUX MOYBEHHBIX TOPU30HTOB, OCOOCHHO B 3aCYIIUIMBBIC MEPUOIBI, IPH
CHITBHBIX BeTpax. OTCYTCTBHE PACTUTEIBHOCTH MPUBOIUT K YCUIICHUIO HETaTUBHBIX
MOCIENCTBUN Ae(IsInu.

4. Mexanuueckue napyuienuss — YIUIOTHEHHUE, NEpeyBIaXHEHUE (MOXTOIUIE-
HUE), UCCylleHHe, oOpa3oBaHHE IJIOTHBIX KOPOK, MHPOreHHbIE HapyulieHus (pe-
3yJIBTaT MOXKapoB). MexaHnuecKue HapylIeHus] 00yCIOBIMBAIOT yXyAIeHHE (HU3H-
YeCKHUX (BOJIHO-TEIIOBBIX, BO3JYIIHBIX) ¥ XUMHUYECKUX CBOWMCTB, 3aMYCOpPHBAaHUE
MOYB.

5. Baepsiznenue nous — HAKOIUICHHE M PACIIPOCTPAHCHUE B HUX BEINECTB, HE
CBSI3aHHBIX C MOYBOOOPA30BAHUEM, OTHOCSIIUXCA K €CTECTBEHHBIM KOMIIOHEHTaM
(comu, 3aKuCISIONIME BEUIECTBA, HEPTh U HEPTEIPOLYKThI, HEKOTOPbIE MUHEPAIIb-
HbIE YIOOPEHUS U Jp.), TaK U 3arps3HUTENCH — TOKCHKAaHTOB (TSHKENTbIE METaIUIbL,
XJIOPOPTaHUYECKUE TIECTHIIU/IbI, PATHOHYKIHIBI U JIp.).

B pesyinbrare 3arpsi3HEHUsI [IOYB CHIXKACSTCSI TIOIOPOJIUE ITOYBBI, 4 Cama IoYBa MO-
JKET CTaTh I'yOUTEITHLHON CPEIOi ISl CYIIECTBYIONIMX B HEH (M HAXO/AIINXCS B KOHTAKTE
C Hei) OpraHu3MoOB. 3arpsi3HEHUE MOYB COMPOBOKAACTCS] PACIPOCTPAHEHHUEM 3arpsi3-
HEHHH B IpyTHe Cpelibl U 00BEKTHI OKPYKAIOIIEH CPEIbl — >KUBOW M KOCHOM IPUPOABI.

[To xapakTepy BO3AEUCTBHS Ha OOBEKTHI OKPYKAIOILICH CPeJbl BELICISIOT Clie-
JYIOIIHME TPYIITBI HApYIICHUH ITOYBBI, IPUBEAEHHBIC B Ta0M. 2.
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4. MouBbl 1 NOYBOpa3pyLLaoLLMe NPOLECChI

Tabnuya 2
OcCHOBHbIe FpynMbl HapyLUEHWUI NO4BbI

Mpynnbl
HapyLWweHWUN NoYBbI
1. Cenbckoxo-
39NCTBEHHbIE:

— pacnatuka nonen; |Opo3usi NOYBLI;

— pasmelLeHne naw- | XMMmnyeckoe 3arpsi3HeHne 1 3apactaHme BOOOEMOB, CHOC NUTaTesb-
HW Y BOOOEMOB; HbIX BELLIECTB B BOAOEMbI;

— BblMac CKoTa; YNrnoTHeHne NoYBbl 1 BbiTanTbiBaHWE pacTUTENbHOCTY;

— MPUMEHEHNE XU-
MMKATOB M NeCcTUUM- | Xummuyeckoe 3arpsi3HeHne noyBbl, rmbenb NOYBEHHBIX OPraHU3MOB;
A0B;

B 4éM BbipaxaeTcs

— MenvopaTuBHble
paBoTbi Pa3Hoobpa3sHble HapyLLeHWst B hyHKLIMOHMPOBAHUN 3KOCUCTEM

2. Necoxo3sn- BosgericTBre Ha NOYBY TEXHUKM MPU NIECOMENMOPATUBHBIX, Neco3a-
CTBEHHbIE HapyLle- [roTOBUTENbHbIX paboTax. AKTUBHASA 3p03us 1 NageHne nnogopoans
HUs Ha 00e3neceHHbIX y4acTkax

BosgevictBre Ha No4By BbIGPOCOB ra3zoobpasHbIX, XXUOKMX U TBEPObLIX
BELLEeCTB, CKINIaAMPOBaHHbIX OTXOAOB, a Takke BCNeACTBUE OTKPbITON
N 3aKpbITOWM 406bIYM NONE3HbIX MCKONaeMbIX

BosgericTBre Ha NOYBY CTPOUTENBHOW TEXHUKM 1 MOCTPOEHHbIX CO-
OpY>XEHUW, [OPOr: MarucTpanbHO-CTPOUTENbHbIE — BOOMb MUHWUIA

4. CtpouTenbHble aneKTpornepenayu, ra3onpoBoAO0B, JOPOT U T.A4.; TMAPOCTPOUTENb-
HapyLUeHns Hble — Ha npuneranLwux K BOAOXPaHUULLaM TEPPUTOPUSX, rae
CYLLECTBEHHO N3MEHAETCS MTMAPONOrMYECKMIn PEXNM NOYB B CBS3N

C nogronnexHvem v 3abonayvBaHnem

BosgerictBre Ha NOYBbI HA3EMHOIO TPaAHCMOPTa: 3arpa3HeHne nx Be-
5. TpaHcnopTHble LLlecTBaMM, COOEPX)aLLMMUCS B BbIXMOMHBIX ra3ax (okeuabl asora,
HapyLleHns caxa, yrneBoOopOAbl, TSHKENbIE MeTansbl) 1 MEXaHUYecKkne Bo3nen-
CcTBUSA (YNNOTHEHME, paspyLleHre Nonen) Npu ABWKEHNN BHE AOpOr
CBs3aHbl C HeCcobMAEeHNEM IKONOrMYECKMX NPaBurl NOBEAEHNS Ye-
rnoBeka B NpupogHon cpee. HabntogatTtca Ha TeppuTopusix, MHTEH-
6. PekpeaumnoHHble  |CMBHO nocelaemMbix Typuctamm, rpubHmkamu, oTabiXatoWwmMm U T..

3. NpoMbILNEHHbIE
HapyLUeHus

HapyLleHns BrlipaxatoTcs B BO3AEACTBUM Ha NMOYBY — BbITANTbIBAHWM, NOXapax,
3arpsA3HeHUn «oTXo4amu pekpeauumy, MycopoMm, HedpTenpoayKTamm
n ap.

4.3. NouBopa3spyLliarouime npouecchbl

M.H. 3acnaBckuii [18] BBEN MOHATHE O MOYBOPA3PYILAIOIINX MPOLECCaX, MO
KOTOpPBIMU TIOHUMAIOTCSI (IIPOLIECCHl U SIBIEHUS, CHUXKAIOIINE TUIOJOPOAME IMOYB,
YXYyALIAIOIINE YCIOBUS CEIbCKOX03AHCTBEHHOTO NCIIOIb30BAHNS 3€MENb, YBEIUUH-
BAaIOILME PO3UOHHYIO OIIACHOCTb U €€ UHTEHCUBHOCTbD, Pa3pyILIAOIINAE IOYBEHHBIN
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OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

ITOKPOB». ABTOP BBIIEIMI OKOJO MIECTHUAECATH PA3IUYHBIX IMOYBOPA3PYIIAOIINX
NPOLIECCOB U MPOBEN MX KIACCH(OUKAIMIO C TO3UIUH BO3MOKHOTO BO3ACUCTBHS
AHTPOIIOTeHHOTO (pakTOpa Ha MX BO3HUKHOBEHHE M WHTEHCHBHOCTBH TPOSBICHHUSL.
Bcero Beiieneno 4 rpymnisl IpomeccoB, KOTOPBIE MPUBEACHBI B COKPAIIEHHOM BHIE
B Ta0i1. 3. IlpuBenéHHble B TAOMUIIE CBEACHUS MOTYT SIBUTHCSI OCHOBOM ISl 3HAUU-
TEJIBHOTO PACIIMPEHHs W YIIyOJIeHUs MIPEACTABICHUM O HAPYIICHUAX MOYBBI, JUIS
Oosiee ITyOOKOTO MOHUMAHUS MIPOUCXOIAIIMX B IMOYBE mporeccoB. Cieayer orMme-
TUTh Pa3IU4Usg MEX1y HAPYLUIEHUSIMH MOYBBI U MOYBOPa3pyIIAIOLIUMH Mpoliecca-
MH, T.K. HapylIeHHe (HapyIIeHHOCTb) MOYKHO ONPEAENTUTh KaK COCTOSHHE TOYBHI,
KOTOPOE SIBJISIETCA CIEACTBUEM I10YBOPA3PYILIAOLIETr0 IpoLecca.

Tabnuuya 3
MouBopa3spyLarouime npowueccobl
HaunmeHoBaHue OCHOBHOE BIUSIHWE NPOLEeCCOB
npouecca Ha MOYBEHHbIN NOKPOB

Mpouecchl, NposiBfeHne KOTOPbIX He MOXET 6bITh NPeaoTBPALLEHO YeSI0BEeKOM
MeaneHHoe TEKTOHNYe- | YMeHbLUAET NoLLa/b CyLIX 3a CYET MOKPbITUS BOAOW, NPMUBOAUT

CKOe onycKkaHue Teppu- K 3abonavnBaHno 3eMerb, a B apuaHoun NyCTbIHHOW 30HEe — K 3a-
TOpUN COJTIEHUIO NOo4YB
MeaneHHoe TeKTOHNYe- MprBOANT K NOHMKEHUIO basnca 3P0O3nN, KOTOPOE MOXET NMoBIn-

CKO€ MoAHSATME TEPPUTO-  |ATb Ha YBENUYEHNe MHTEHCUBHOCTU pOCTa OBParoB
pvn
3emneTpsiceHnst B onpenenéHHbIX reonorMyeckmx 1 rmapornorMyeckmx YCroBmsix
BbI3bIBalOT 06Barbl, OMOJ3HW, OChINK, KAPCTOBLIE NMPOBarbl U ApY-
e 9K30reHHble NPOLIECChI, BeAyLLME K Pa3pyLLEHMIO MOYBEHHOMO
MOKPOBa; 06pasytoLLMecs Ha MOBEPXHOCTM TPELLMHBI MOTYT CIly-
XKUTb 04aramu 3apoXXOeHNst OBparoB

V3BeprkeHne ByrnkaHoB MpvBOAUT K MOrpebeHmno NNOAOPOAHLIX NOYB NoA 06rIoMKamu Mo-
pog, NaBow, BynkaHW4eckuMn 6oMbamu 1 nenrom
Mop0o3060iiHble TpeLyHbl | Mopo3060oiHbIe TPeLLWHbI, HE 3aKpbIBLLUMECS K Mepuoay Bbinage-
HUSA NYBHEN, 0COBEHHO HaxoAsALWMecs B AHMLAX NTOXOWH 1 6a-
0K, 1€ KOHLIEHTPUPYETCS MOBEPXHOCTHBIN CTOK, NpeBpaLLatoTcs
B NMPOMOVHBI 1 OBparu

3atonnexuve 3emernb Npu- | CHOCKUTCS NNoOOPOAHbIN CrOi NOYBbI; NOYBbI NOrpeGaroTcs nog,

nBaMm1 BO BpeMsi Npo- MOPCKUMM OTIIOXEHUSIMU 1 annioBUEM, pa3BMUBAETCS KaTacTpo-
XOXOEHWS TadyHOB, duyeckasi apo3ust no Geperam okeaHoB, MOPEN, AENLTOBOM YacTyh
LyHamu pek

O6Banb! Pa3spyLuatoT 6onbLune 3emMernbHble NIoLWwaam Ha CKIToHax U norpe-
(HEeaHTPOMOreHHbIE) 6aroT NnogopoaHbIE NOYBLI B Gankax 1 JonmMHax

KamHenaapl MpuBoOAT k NorpedeHnto NNoAOPOAHbIX NOYB NOAHOXUIA CKITOHOB,

6anoK v AonvH

3abonayvBaHne B CBA3W C |BeaéTt K yMeHbLUEeHWIO NMOoLWaamn CenbCKOXO3ANCTBEHHBIX 3eMerb
N3MEHEHVEM TMAPOTEPMU- |1 OBPa30BaHMI0 TOPASHBLIX NMOYB

YeCKMX YCIroBUn
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4. MouBbl 1 NOYBOpa3pyLLaoLLMe NPOLECChI

lpodomkeHue mabn. 3

HaumeHoBaHue
npouecca

OcHoOBHOE Brnu1siHue npoLeccoB
Ha NOYBEHHbIN NnoKpoB

3aconeHve no4B (He cBs-
3aHHOE C OpPOLLIEHNEM)

CHwxaeT nnogopoaue rnoys, BbIBOAMT U3 CEMNbCKOXO3SNCTBEHHOTO
MCMOmnb30BaHMsA GonbLUMe 3eMerbHble NoLaam

Mpoueccbl, MIHTEHCUBHOCTbL NPOSIBIIEHNUA KOTOPbIX B OonbLien NN MeHbLUen Mepe
onpeaenseTcs aHTPoNnoreHHbIM (pakTopom

CHeXHble NaBUHbI

Bbi3bIBalOT NOBpEXAEHNE N YHUHTOXEHNE PACTUTENBHOIO MO-
KpPOBa, 1 3TVM CHUXaIOT €ro NO4YBO3aLLMTHYO CMOCOBHOCTD.
Pa3pyLuatoT NOYBEHHBIM MOKPOB, CO34aK0T HA CKITOHAX KOPbITO-
obpasHble oTpuLaTenbHbie opMbl penbeda, KoTopble obrer-
YaloT KOHLIEHTPALMIO CKITOHOBOTO CTOKa 1 pa3BUTUE NINHENHbIX
dopm 3po3uu

OnonsHu

BbIBOAST 13 MCNonNb30BaHMsA OorbLUME MOLLAAN CEMbCKOXO3SN-
CTBEHHbIX yI'O,D,VIVI, yBENMMYMBAOT 3PO3NOHHYO ONAaCHOCTb 3eMeErTb.
OnonaHu obneryatT BO3HUKHOBEHME OoBparos, a osparu, B CBOH
o4epenpb, CI'IOCOﬁCTByI'OT aKTMBM3aLMM OMNON3HEN

Ocbinu

3acbinasi NTOAHOXMA CKNOHOB, 6ankv 1 AOMNWHBI, NorpebaroT nno-
O0pOAHbIE NOYBbI

Cenu

CeneBble NOTOKM CHOCAT LiEHHbIE MOYBbI C JOMWH FOPHbIX PEeK n
BbI3bIBAlOT norpe6eHme NMoYB B MeCTax akKymyrnaAunm cenesbIiX no-
TOKOB

PeuHast 6okoBasi 3po3us

YHuutoxaet nousbl. O6neryaet gansHelliee paspyLieHve bepe-
OB OBparamu 1 ononaHaMU. PeyHasi 3posist crnocobCeTByeT yBeru-
YEHWI0 MYTHOCTV BOZbl B PEKaX, POCTY PYCIIOBbIX HAHOCOB

Oposusa noys

Benét K cMbIBY MOYBbI 1 PaspyLLEHWNIO 3eMerlb OBparamm, akTuem-
3VPYET NPOSIBIIEHNE MHOTUX APYTMX MOYBOPaspyLLaLLMX NpoLec-
COB. AKKYMYTSALWSt MPOAYKTOB 3p03KK BEAET K NOrpeGeHnto noys
Ha MOHWKEHHbIX ANeMeHTax pernbeda, K OTNIOKEHUIO HAHOCOB

B OPOCUTENBHOMN U APEHAKHOMN CETH, K MOCTYMIEHUI0 HAHOCOB B
npyzabl, PeKy, BOOOXPaHUMHMLLA U K ApYrM HeGrnaronpusiTHbIM Mo-
cneacTBUAM

Hednaumsa

Bbi3biBaeT BblayBaHWe BEPXHEro Criost MoYBbl, orpyGeHue ero
MexaHu4eckoro coctaea. [edrnmpoBaHHbIe NMoYBbl nerde nog-
Bepratotcs 3po3un. MpoayKTbl Aedonaumm, nepeMelLaemMble B
MPU3EMHbIX CIOSIX BO3[yXa, OTKMaAbIBaloTCs Y PasfMyHbIX Me-
XaHUYECKVX NPensATCTBUIA Ha NMOABETPEHHbIX CKIIOHAX M B APYIMX
MecTax, e ocrnabnseTcsa cuna setpa. o crnoem HaHOCOoB Npo-
ncxoaut norpeGeHune no4ds v réenb nocesos. MpoaykTbl Aedonsi-
LMW OTraratoTcs B pekax, BogoxpaHunmwax. Mpu nbinbHbIX Bypsix
MoYBa NepeHOCUTCS Ha ThICAYN KUTTOMETPOB

MepeBenBaHue Cbiny4unx
NecKoB

Benét k norpebeHnto noyB nog necyaHbIMU HAHOCaMK, 3aHOCY Ne-
CKOM MEenmMopaTrBHbLIX COOPYXXEHWIA
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lpodomkeHue mabn. 3

HaumeHoBaHue
npouecca

OcHOBHOEe Brnu1siHue npoLeccoB
Ha NOYBEHHbIN NoOKpoB

Mpocanku (ycagka cyxmx
MOPUCTbIX MOPOA NPY UX
HacbILLEHU BOOON)

ObpasoBaHne nNpocagok ObiBaeT CBA3aHO C YBITAXXHEHNEM J1ECOB
MoAnoYBeHHbIMY BOAAMM, @ B OPOLLAEMbIX paioHax — npu Nosm-
Bax. [Mpocaaky co3gatoT Ha NOBEPXHOCTM MOYBbI OTPULATENbHbIE
dopmbl penbeda. ITo yXyaLaeT YCroBUs CENbCKOXO3ANCTBEH-
HOrO MCMOMb30BaHUs 3eMeflb U YBENUYMBAET OMaCHOCTb NposiBIie-
HUs 3po3min. MNpocaaku Bbi3biBakoT AedopMaLmio MENMOPaTUBHbIX
COOPYXXEHUN

MNepeyBnaxHeHue u 3abo-
ravyvBaHVe NoyBs

3OTu ABNEHUSA YacTo CBA3aHbI C MOABEMOM YPOBHS! IPYHTOBbIX BOZ
B CBS13M C POCTOM [OHHbIX HACOCOB B MNpyAdax, 03épax, pekax, Bo-
JoxpaHunuwax. OHU BeOyT K CHUXKEHMIO NIoAopoavst MoyB, K
YMeHbLUEHUIO MoLaam CerbCKOX03ANCTBEHHbIX 3eMerb. B onpe-
JENEHHbIX YCIOBUSIX BbI3bIBAKOT MPOCAAKW, OMOJI3HM

MuporeHHas gerpapauns
noys

B pesynkrare necHbix NOXapoB Ha NepecyLUeHHbIX TOPgAHNKaxX
MOYBbI MPOropatoT ¢ 06Pa3oBaHNEM 30MNbHUKOB, KOTOPbLIE NErko
noaBeprarTcs BOOHON 3po3un, Aedonsaumm

Mpouecchl, Bbi3biBaeMble aHTPONoreHHbIMU haktopamu

[lenpeccnoHHble BOPOHKH,
obpasyoLumecs npu oce-
OaHn1 NOBEPXHOCTU 3EM-
HOW KOpbI B pesynsrarte
OTKa4KM NoA3eMHbIX BO,

CospaHve Ha NOBEPXHOCTU OONONTHUTENBbHbLIX YKITOHOB yXyaLlaeT
ycnosua CenbCKOXO3ANCTBEHHOIO UCMOMb30BaHUs 3eMerb

BTopuyHoe 3aconeHve
no4s

B 0CHOBHOM BO3HUKAET Ha opoLLlaeMbIx 3eMnsx. Hepeako sBns-
€TCA O[IHUM U3 CreACTBUIN 303K 1 aKKyMYMSILMK NPOOYKTOB BOA-
HOW 9p0o3nK 1 Aedpnaumy. NMprUBOAUT K CHIDKEHMIO Nofopoans
MOYB 1 COKpaLLIEHWNIO NMoLLaav opoLlaeMblix 3emerb. BbidbiBaeT
HeoBXoAMMOCTb NpoBeAeHVs BoMbLLNX MENMOPaTUBHBIX paboT Nno
pacconeHuo

MepecyLka TopdsHbIX
no4s

OpnHo 13 HeraT1BHbIX NOCNEACTBUI OcCyLleHuns TOPMSAHBLIX NMOYB.
YcKopeHHas MYHepanu3aums OpraHMYecKoro BELLECTBA YacTo
BeOET K MHTEHCMBHOMY NPOABNEHNIO NOYBOpa3pyLUaoLWnX npo-
LieCCOB W, criegoBaTtesibHO, K CHMXEeHUIO ninogopoana noys

AHTpoOnoreHHbIe npouecc

bl

3arpsi3HeHne Nno4B TOKCK-
YeCKnMun BellectBamu

3arpsasHeHue noYs TBEPALIMU, XUOKUMU U ra3006pasHbIMUA TOK-
CUYECKMMU BELLecTBamm (CBUHLIOM, PTYTbIO, KaaMUeM 1 OpYTMu
TSDKENBIMM MeTanaMu) NPUBOANT K OMAcHON UX KOHLEHTpaLuM B
CETbCKOXO03ANCTBEHHON NPOAYKLMM, K OTPaBMNEHUIO BOA NPU CKIO-
HOBOM CTOKE M CMbIBE MOYBbI

3atonneHve NnogopoaHbIX
MOYB MpW HanosIHEHUN BO-
[OXPaHUIKLL

BbiBOAMT 13 ncnonb3oBaHWst OonbLUne NoLwaam CerbCKOX035M-
CTBEHHbIX 3eMenb. [MoabEM YPOBHS rPYHTOBBIX BOA, MPUBOAUT K
NOATOMNMEHMIO NMPUIEraoLLMX 3eMenb, YTO MOXET BbI3BaTb UX 3a-
6onadvBaHne Unm 3aconexHune
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4. MouBbl 1 NOYBOpa3pyLLaoLLMe NPOLECChI

lpodomkeHue mabn. 3

HaumeHoBaHue
npouecca

OcHOBHoOe BnusiHue npouyeccoB
Ha NOYBEHHbIN NnoKpoB

[Jerpagaums no4YBeHHO-

ro MOKpOBa Npu reonoro-
pa3BefoYHbIX paboTax un
3KCnnyaTaumm Mectopo-
YKOEHWI NoNe3HbIX NCKO-
naemMbixX

Y,qaneHme NMo4BblI, norpe6eHV|e No4Bbl NO4 oTBanamwu, npossreHne
pasnn4HbIX NoYBOPAa3pYyLLAOLLIMX NPOLECCOB MNPU OTKPbITLIX U 3a-
KpbITbIX pa3paboTkax — Npocafok, ononaHewn, obsanos

[Herpagaums Nno4YBEHHOro
MoKpoBa Npu PasnnyHbIX

CTpouTenbHbIX paboTax n
3KCnyaTaumm coopyxe-

HUR

YnarneHue NoYBEHHOIO NOKPOBa NpY CTPOUTENBCTBE XKEME3HbIX 1
aBTOMOOUIBHbBIX JOPOT, TPYOONPOBOAOB, CYA0XOAHbLIX KAHASOB U1
ApYrux coopykeHuit. MorpeGeHre Noys nog oTBanamu 1 npu Bos-
BeeHUW HacbInemn

[erpagaums necHbIx noys
Mpw Neco3arotoBkax

YHWUYTOXEHME BMECTE C NIECOM MOoAsecka, TPaBAHUCTOrO NOKPOBAa,
NOOCTUIKN PEe3KOo yBeNnmnimBaeT 3P03NOHHYO ONacHOCTb 3eMeslb

[erpagaums no4s B npo-
Liecce NpoBefeHNs Menvo-
paTUBHbIX paboT

YnaneHue B npoLecce KOpPYEBKY MHel, yOOpKM KaMHel, Npoknaz-
K1 KaHaB ryMyCOBOIO Crosi NMouBbl, norpebeHre NnoaopoaHbIX
NOYB NOAMNOYBOI MPU CTPOUTENBLCTBE APEHaXKHbIX MarucTparbHbIX
KaHaB 1 Npy BbIMOMHEHNUN OPYrUX 3eMMSHbIX paboT BEAET K CHU-
YXEHUIO NOTEHLManbHOro Nroaopoans NnoYs

[opoxHo-konenHas gerpa-
Jaumsi NOYBEHHOTO MOKPO-
Ba B TYHOPOBOW 30HE

Q70T BUA Aerpagaumm TYHAPOBbIX MOYB CBsidaH ¢ 06pasoBaHnemM
BCrieq 3a NpoXoAamm ryCeHuL, Be3nexo40B, TPaKTOPOB 1 APYruxX
Ha3eMHbIX TPAHCMOPTHbBIX CPEACTB ryBoKMX Konei — cBoeobpas-
HbIX «LUPaAMOB» Ha NOBEPXHOCTY TYHOPOBbIX MOYB, KOTOPbIE NP
3aronHeHny Bo4oW OT TasiHWA Nbaa, CHera, Uy OT BbiNageHus
NUBHEBLIX OCAAKOB BbICTPO NMepepacTaloT B MPOMOVHbI 11 OBpari

Herymudomkaums naxor-
HbIX NMOYB

HabntogaeTca kak nocneacTeB/Me MHOMONETHErO UCMOMNb30BaHUS
noyB 6e3 BHeCEeHUA HEOOXOAMMbIX [,O3 OPraHNYECKMX Y MUHE-
panbHbIX yA0OpeHuiA, HenpaBubHOM 0O6paboTKN, OTCYTCTBUS Ce-
BOOOOPOTOB. CHUXEHNE cogepXXaHns B MOYBe rymyca BegeT K
nafeHuio NoTeHLMarbHOro NIoA0POAUS

MepeynnoTHeHWe NoYB Ko-
nécamu TSHKENbIX MaLLnH

Pa3pyu.|aeTc9| CTPYKTYpa, CHWXXaeTCA BOOAONPOHNLAEMOCTb No4B,
YXyALarTCA YCIOBUA KNU3HN pacteHumn

CwmeLLeHre NaxoTHOro
CNosi MOYB CO CKIIOHOB MO-
YBOOGpabaTbiBaOLLMMUY
MaLlMHamm

CHwmxaetca nnogopoane n passmBaeTca 3po3nd noys

[erpagaums noys npu He-
NpaBUMbEHOM MPYMEHEHUN
yaoGpeHwii 1 NecTuMaoB

MpvBoaAMT K rmbenu nonesHon MMKpodriopsbl 1 Me3odayHsbl, CHU-
)XaeT Nrnofopoane NoyB, CNOCOOCTBYET 3arps3HEHW0 BOA, Mpuy
CKIMOHOBOM CTOKE OCafiKOB

OT4yxgeHue ¢ nonem no-
YBbI Npu y6opke kapTode-
11 M KOPHENOA0B

Mp1BOOMT K yMEHBLLIEHUIO COAEPXKaHUS B MOYBE NYMYCa, K CHUXe-
HUIO NnoJopoaus
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OkoH4aHue mabn. 3

HaumeHoBaHue OcHOBHOE Brn1siHME NpoLEccoB
npouecca Ha NO4YBEHHbIN NOKPOB
[Oerpagaums nactouLLHbIX |Benért k paspyLueHnto AepHUHBI, YTNOTHEHWIO U PacrbINEHO
3emerlb Npy MHTEHCUBHOW | BEPXHETO Crost MoYBbl, 06pa30BaHmio CKOTOOOMHbIX TPOM 1 BblOO-
Heperynmpyemow nacTb-  |MH. Pe3ko CHWXaeTcsi NpoAYKTUBHOCTb 3eMerb, YBENUYMBAETCA
6e ckoTa OMacHOCTb NposiBeHUs Aednsumm

W3 tabn. 3 BUAHO, YTO OTHECEHHE HEKOTOPHIX MPOIECCOB B Ty WM UHYIO TPYTI-
Iy YCJIOBHO, TaK KaK MHOT/Ia OYEHb CIIOXKHO OIIEHUTH POJIb IPUPOTHBIX H aHTPOIIO-
TeHHBIX ()aKTOPOB B MX MPOSBICHUH. Tabi. 3 MOXKET MOCITYKHUTh OCHOBOW IS CO-
CTaBJICHUS TTOIOOHBIX PETHOHAIBHBIX MaTEPUANIOB ¢ yYETOM BIMSHUS Ha IIOYBOPA3-
pyLIatolIye Mpolecchl pa3HO00Pa3HBIX MPUPOAHBIX U AHTPONOTeHHBIX (PaKTOPOB U
BBI3BIBAEMBIX HMH TTOCJIE/ICTBHIA.

B pasHbIX paifoHax cTpaHbl BIWSHHE PA3IHYHBIX OYBOPA3PYyIIAOIINX TPO-
[IECCOB Ha CHIDKEHHUE IUIOAOPOAMS TI0YB, Pa3pyIICHHUE 3eMellb M YXYIIICHHE BCEH
OKpY’Karollel cpeibl pa3inyHO. B oHMX palioHaX IIaBHBIM OWY 3eMiieienus —
BTOPUYHOE 3aCOJICHUE I0YB, B JIPYyrUX — MEpEyBIaXKHEHHE U 3a00IaunBaHuE, B
TPETBUX — 3aHOC TI0YB TIePEBEUBACMBIMH TIECKAMH, B YETBEPTHIX — pa3pylICHUE
3eMellb OTOJI3HSIMH, B MSITHIX — MPOSIBICHUE PA3THYHBIX KPHOTEHHBIX MPOIECCOB U
T.1. [ToaTOMy B pa3HbIX pallOHAX CTPaHbI JOJDKHBI IIPUMEHSITHCS pa3Hble MEpPhI OX-
paHBI MOYB OT HEOIATONPHUATHOTO BO3ACHCTBUS TEX MIIH MHBIX OYBOPA3PYIIAIONIIX
HPOLIECCOB.

He ymasisiss B&KHOCTH 3alIMTBI TOYB OT Pa3IMYHBIX TOYBOPA3PYLIAIOLUINX HPO-
LECCOB, BBIICTHM T€ U3 HUX, KOTOPbIE HAHOCSAT HAUOOIBIINH 9KOJIOTHYECKHH yIIepo.
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5. Jpo3uma nous

[TouBa, kKak CIOXHEWUIINI OPraHU3M, IIOCTOSIHHO Pa3BUBACTCS M M3MEHSIETCS.
B Heli HenmpephIBHO MPOUCXOAAT MPOLECChl cO3uAanus 1 paszpymeHus. [logcunrano,
YTO JUIsI CO3/IaHMSI CJI0S TIOUBBI B 2—3 ¢M TpeOyeTcs IpH ONaronpHsITHBIX YCIOBHAX
ot 200 mo 1000 net. Tanbie BOIBI, TOXKIL U BeTep MOTyT 3a 20—30 JieT yHUYTOXKUTH
TO, YTO MPHUPOON CO3/1aBATOCh THICTUETICTHIMH.

Dpo3ust MOYB — TIPOIECC Pa3pylIeHHs] BEPXHHUX, HAWOOJee IIOAOPOIHBIX
CJIOEB ITOYBHI BOJIOH (BOIHAS HpO3Hsi) WK BeTpoM (nedursinus). B psie mect ot apo-
3UM yTpaunBaeTcsi OOJIbILE MI0IO0POAHBIX 3eMeb, YeM BHOBb OCBaMBACTCS. DPO3US
MpUBEJIa K TIOJHOM WJIM YaCTUYHOM, HO XO35MCTBEHHO-3HAYMMOM MOTEPE ILI0I0PO-
Jvst Goiee TIOJIOBHHBI BCEH MAIlHU MHUPA, a €KEroJJHO M3-32 DPO3HMH BBIOBIBACT U3
CeJIbCKOX03AUCTBEHHOTO HCIonb30Banus 50—70 ThIC. KBapaTHBIX KUJIOMETPOB 3€-
Meb.

[To xapaxrepy MposSBICHUS SPO3HOHHBIX TPOIECCOB PA3IHYAIOT HOPMAIBHYIO,
WJIH T€0JIOTHYECKYI0, U YCKOPEHHYIO, HJIH aHTPOIIOTEHHYI0, IPO3HIO.

Hopmanvuas 3posus npoTeKkaeT MOBCEMECTHO O] JIECHOW M TPaBSIHUCTON pa-
CTHTENbHOCTHIO. OHA MPOSBIISIETCS O4EHB ClIa00, M MPOUCXOSIIAS TPH TOM TIOTEPs
MOYBBI MTOJTHOCTHIO BOCCTAHABIIMBAETCS B TEUEHHE To/1a Oarogapst moyBooOpa3oBa-
TEJBHBIM TIPOIIECCaM.

Vckopennas 3posus pa3BUBaeTCS TaM, IJIe €CTECTBEHHAs PaCTHTEIHHOCTh
YHUYTOXXCHA M TEPPUTOPHUS HCIIONB3YyeTCs 0e3 yuéTa e€ mpupoIHbIX 0COOCHHOCTEH,
B PE3yJIbTaTe Yero Mpolecc yCKopseTcss BO MHOTO pas.

Haubonbiee pacnpocTpaHeHUe MOMYUYHIIN CIEAYIOMINE BH/IBI SPO3HUU TIOYUBBIL:
BOJTHO-TUIOCKOCTHAsI (CMBIB); JIMHEHHAs, WM BepTUKaJIbHas (pa3MbIB); BETPOBas
(medmsmust); uppuranoHHAast; MPOMBIIIIICHHAs (TeXHOTeHHas); abpasus (oOpytre-
HUE OeperoB BOMOEMOB); MacTOUIITHAS (pa3pyIIeHHE TIOYBBI CKOTOM); MEXaHUYeCKas
(paspylieHHe TIOUBbI CENbCKOXO3SHCTBEHHON TEXHUKOMN ).

Ilnockocmuas 3po3usi — 3TO CMBIB BEPXHHUX TOPU30HTOB MOYBBI Ha CKJIOHAX
NPY CTEKAHWHU TI0 HUM JIOXK/IEBBIX OCA/IKOB CIUIOIIHBIM ITOTOKOM HITH PyYeHKaMH.

Jlunetinas spo3us BBI3BIBAETCS TAIBIMU M JIOKAECBBIMH BOJAMH, CTEKAIOIIUMHU
3HAYUTENBHONU MacCOM, CKOHLICHTPUPOBAHHOM B y3KHMX IpEJenaxX ydyacTKa CKIIOHA.
B pesynbrare mpoucxXoauT pa3MbIB MOYBHI B IITyOHHY, 00pa3oBaHue TITyOOKUX MPO-
MOWH, PBITBUH, KOTOPbIE ITOCTENIEHHO MEpepacTaloT B OBpard. B 3aBucuMocTu ot
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Puc. 5. YuacTok moBepXHOCTH, TOABEPKEHHBIN TIOCKOCTHOM
U JINHEHHOH! 3p0o3un

ITOYBEHHO-KJIMMATHYECKIX YCIOBHMA pocT U (hOpMUPOBAaHUE OBpara UAyT CO CKOPO-
cThio oT 1-3 10 8-25 M B rox (puc. 5).

B 3aBucHMOCTH OT CTENEHU MOTEPH MPU HPO3UH BEPXHUX FOPU3OHTOB MOUBHI
pasnernsoT Ha clia0o-, CpeHe- U CHIIBHOCMBITHIC (3pOAMpOBaHHbIC). UeM MOYBbBI
CUJIbHEE IPOAMPOBAHBI, TEM OOJBIIC OHU OTIMYAIOTCS OT CBOMX HOPMATbHBIX aHa-
JIOTOB TI0 OCHOBHBIM ITapaMeTpaM — XUMHUIECKOMY, TPaHYJIOMETPHIECKOMY COCTa-
BaM, (PM3UKO-XMMHYECKUM CBOMCTBaM, BOJHOMY, BO3AYIIHOMY U TETIOBOMY PEXH-
MaM, OMOr€HHOCTH.

[Ipu BeTpoBO¥ 3po3uu, WK ACPISAIUHN, MPOUCXOJUT BHIBETPUBAHUE TMOYBHI,
CHOC €€ MEeJKUX CyXuX yacTull BeTpoM. Cyxue mouYBbl MOJAAI0TCS ACHCTBUIO BETpa
JIeT4e, YeM BIIaXKHBIC, TI0O3TOMY BETPOBAsi 3PO3Hs Yallle BCEro HaOIrIaeTCs B 3aCyIil-
JUBBIX pailoHax. B Takux yCIOBHSAX PBIXJIBIC, JIETKHE, a TAKKE KapOOHATHBIC TTOYBBI
JIETKO Pa3BEUBAIOTCS JIaXKe MPH CITa0BIX BETpax.

[ToBcenneBHast AedrsAIus MPOSBISETCS B BUAE MO3EMOK B cMepueil (cToia0oB
bLTH). [Ipu mo3émke MeIKue 4YacTUIThI TIOYBHI TOTHUMAIOTCS BETPOM, a OoJiee KpyTi-
HBIC MTEPEKATHIBAIOTCS IO TOBEPXHOCTH. Ha myTH IBMYKEHUS OHU MTOBPEXKIAIOT BCXO-
JIbI CEITbCKOXO3SIHCTBEHHBIX KYIBTYD.

[Ipu cHIIBHBIX BeTpax BO3HUKAIOT MBUTbHEIC Oypu. OHU Ha CBOEM IyTH YaCTHY-
HO WJIM TIOJTHOCTBIO YHUUTOXKAIOT ITOCEBBI Ha OOJIBITUX MPOCTPAHCTBAaX, 0€3BO3BpaT-
HO CHOCSAT BEPXHHUM, camMblid INIOAOPOAHBIN, cl0il mouBbl. KpoMe TOro, meuibHbIE
Oypu 3arps3HSIOT BOMY, BO3IYyX M OTPHIATEIILHO BIHSIOT HA 3JI0POBHE UYCIIOBEKA,
JIOMAIIHUX U TUKUX KUBOTHBIX.

3UMHEe BbIlyBaHHE MTOYBbI («IEPHBIC 3MMbD)) HAOTIONACTCS ITPU CHUIIBHBIX BETPax,
KOTJIa BMECTE CO CHETOM C TIOJICH YHOCSATCSI BEPXHHUE, IUIOMOPOIHBIC, CIIOM TIOUBHI, a
WHOTJIA U PACTEHUS O3UMBIX KYIIBTYD.

Uppueayuonnas dpo3us 4acTo HAOIIONAETCS B pallOHaX OpOIIAeMOro 3eMIie-
nenvst. OHa TPOSIBIISICTCS TaXKe TIPU HEOOIBIIHNX YKIOHAX MPH 3HAYUTEIHHON BEJIH-
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YHHE NOJIMBHOM cTpyH. [IpH 3TOM BBIMBIBAaETCS TyMYC U JOCTYIHbIE ISl PACTCHUH
9JIEMEHTBI TUTAHUSL, B 1IEJIOM CHMU)KAETCSI TUIOJOPOANE TTOYBBI.

Tpomvluinennas Spo3usi BOSHUKAET B pe3yJbrare pa3padoToOK MOJIE3HBIX HCKO-
Imac€MbIX, 0CO0EHHO OTKPBITBIM CHOCO6OM, CTPOUTCIIBCTBA XUJIBIX W MPOU3BOJACT-
BEHHBIX 3/1aHUH, IPOKJIAAKH AOPOXKHBIX MarucTpaiei, razo- 1 He(h)TeIPOBOJIOB.

[Ipu 3po3un, Ha3bIBaeMO abpasueii (00pyLICHHE OEPETroB PeK U IPYyTUX BOLOE-
MOB), COKPALIAETCs IUIOIAAb NAIIHU U MacTOUIL, 3aWISIOTCS BOAOEMBI.

B cBsi3u ¢ meperpy3koii macTOUII CKOTOM 3HAYUTENIbHBIE TUIOIIAIN OABEPratoT-
csl nacmobuwHou (TPOTIOUHON) 3po3un. B X03s1#icTBax ciemyer cTporo peryjinpoBaTh
BbIIIAC CKOTAa C y‘-IéTOM IIOTr'0JIOBbA, BUAA JKUBOTHBIX U CTPABJIICHHOCTH HaCT6I/IIlI.

Mexanuueckass 3po3usi MOXET BO3HUKHYTb IIPU ILIUPOKOM HCIIOJIb30BAHUU
CBEPXTSDKENBIX TPAKTOPOB U APYTOM TEXHUKH 0€3 yuéTa BOZMOXKHOTO Ipeiena exe-
TOJTHOTO CAMOBOCCTAHOBJICHHUS TIOUBbI TPUMEHHUTEIBHO K KaXK10W IPUPOIHOHN 30HE.
[Ipu sTOM paspymaercst CTpyKTypa IMOYBBI, YXYIAIIAIOTCS €€ BOXHO-(PHU3HMUECKUE
CBOICTBa M OMOJIOTHYECKast aKTUBHOCTb.

IIpu 5po3uu B mouyBax HNPOUCXOIAT CIEAYIOIUE U3MEHEHUs, NPUBEAEHHBIE B
Tab1. 4.

Tabnuua 4
N3meHeHUsA, npoucxoasiune B NnoyBax npu 3pos3mm
U3meHsilOWasics .
B 4yém BbIpaxaeTtcs
XapakTepucTuka
1. Xumnyeckunn CHmXeHue cogepxaHusa docdopa, kanusi, KanbLms, MUKPO3JIEMEHTOB;
cocTaB YBenvyeHne coaepkaHus KapboHaToB U LLENOYHOCTHU

YMeHbLLEHe coaepKaHna Menkux dpakuui 1, Kak CneacTsue, CHuXKe-
HVE 1 yXy[LleHVe BOOHOMO pexuma noys
YBenuueHne 06bEMHON MacChl U MAOTHOCT

2. dusmnyeckne
CBOWCTBA

3. CocTaB 1 Yyu-

CNEHHOCTb YMEHbLUEHWE YNCTIEHHOCTM Me30ayHbl I MUKPOIOpSI
MOYBEHHbIX opra- | CHWXeHNe GUONOrMYECKON aKTUBHOCTY MOYBbI
HM3MOB

4. Ctaguu passu-
TN pacTeHun 1
YPOXaNHOCTb

OTcTaBaHue B pasax passBuTUs U B pocTe
CHIDKeHVe ypOoXKaHOCTM 1 KayecTBa KyrnbTyp

Oposzust — Bpar miogoponus. [logcuurano, 4To KaXIYI0 MUHYTY Ha 3eMHOM
mape BBIXOIUT M3 CEIbCKOXO3IUCTBEHHOTO 000poTa 44 ra 3emens. OT dpo3uu ue-
JIOBEUECTBO KXKIBINA IeHb 0e3Bo3BpaTHO TepseT 6omee 3000. ra, a BCero yxe more-
psno cBeime S0 MITH TEKTapoB MIIOAOPOAHBIX 3eMelb. OT CMBIBA, Pa3MbIBa M BBIIY-
BaHMsI TIOYB YPOXKaH BCEX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP B CPEAHEM CHIDKAIOTCS
Ha 20—40%. YpoH, HaHOCUMBI 3pO3ueii, 3TUM He ucuepmbiBaetcsa. OOpazoBaHue Ha
MOBEPXHOCTH MOYBHI TPOMOMH, JIOKOUH U OBPAroB 3aTpyAHSET 00pabOTKy 3eMeb
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U CHWXAET MPOU3BOIUTEIBHOCTD MOYBOOOpadaThIBAIOICH U YOOPOUHON TEXHUKH.
Opo3usi IOUBHL, a CIe0BaTEIbHO, Pa3pyLICHUE MECT OOMTaHMsI PACTEHUN U KUBOT-
HBIX B OMOTEOIeHO3aX MPHUBOIUT K HAPYIICHUIO CIOKUBIICTOCS OMOIOTHYECKOTO
paBHOBECHS B IPUPOIHBIX KOMIUIEKCAX.

B pesynbrare cMbIBa U pa3MblBa IIOUB 3aWISIOTCS BOJOEMBI, MEJICIOT PEKH, 3a-
copsieTcst opocuTenbHas ceTh. IloTepu HecyT Takke pplOHOE X035 CTBO, TPAHCIIOPT,
SHEProxo3siicTBO. Yiepd celabCKOMY XO3SCTBY OT 3aCyXH, OOJIe3HEH U T.1. 3HAYU-
TEJIbHO MEHBIIE, YEM OT 3PO3UHU MOYUBBI.
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6. 3arpsizHeHue no4s

6.1. OCHOBHbIE MOHATUA U TEPMUHBbI XUMUYECKOIo
3arpsisHeHUsA No4BbI®

XUMHUYECKUM 3arpsi3HEHUEM TOYBBI CUMTACTCS MU3MEHEHHE XUMUYECKOTO CO-
CTaBa IOYBHI B PE3YJbTAaTe aHTPOIOTCHHOHN JEATEIILHOCTH, CIIOCOOHOE BBI3BATh
yxyamenne e€ kauecTBa. COOTBETCTBEHHO, 3arps3HEHHOCTH MOYBBI XUMHUYECKUM
BEIIIECTBOM — BEJIMYMHA, XapaKTEePHU3YIOIIasl CTEIICHh M3MEHEHHUS XHUMHYECKOTO
COCTaBa TMOYBHEI. 3arps3HAIONICE TIOYBY XUMHUUIECKOE BEIIECTBO, KOTOPOE TIOICIKUT
HaOJTIONICHUIO B IIEPBYIO O4epelb, HA3bIBACTCSA IIPUOPUTETHRIM. VI3MeHeHne XuMude-
CKOTO COCTaBa OOYCIIOBIIEHO HE TOJILKO MOSBICHUEM HOBBIX XUMUYECKUX BEIIECTB,
KOTOPBIX HET B HE3arpsI3HEHHON MPUPOJHOM MOYBE, HO U YBEIMUCHUEM COACPKAHUS
BEILECTB, XAPAKTEPHBIX IS COCTABA ATOM HE3arpsI3HEHHON PUPOJHON ITOYBBI.

HcTouHNKH XUMHYECKOTO 3arps3HEHUST MOYBBI TOAPA3MEIISIOTCS CIICIIHAIIN-
CTaM{ Ha TPOMBIIUICHHBIC (00YCIIOBIICHHBIE ACSITEIBHOCTHIO TIPOMBIIIJICHHBIX U
SHEPreTUYECKUX TPEINPUATHI), TpaHCIOPTHBIE (0OYCIOBICHHbBIE DKCILTyaTaluei
TPAHCIIOPTHBIX CPEJICTB), CETBCKOXO3SIMCTBEHHBIC (OOYCIIOBICHHBIC CEITbCKOX03SIi-
CTBEHHBIM ITPOU3BOJICTBOM) U XO3SIMCTBEHHO-OBITOBBIC (OOYCIIOBIIEHHBIC XO3SIHCT-
BEHHO-OBITOBOH JESITEILHOCTHIO YEIOBEKA).

PaznuuaroT HECKOIBKO BHIOB XUMUYECKOTO 3arps3HEHUS MOYBBI — TIII00AIh-
HOE, PETMOHAJIBHOE U JIOKaJIbHOE. XUMHUYECKOE 3arpsisHEHUE TTOUBbI CYUTACTCS TI10-
OaJlbHBIM, €CJIM OHO BO3HHMKAET BCJICACTBHE AAIBHETO IMEPEHOCA 3arps3HSIONIETO
BEIIeCTBa B aTMOc(epe Ha PACCTOSIHHH, MPEBBIMIAIOIIEM THICIYY KHIOMETPOB OT
JHOOBIX MCTOYHUKOB 3arpsi3HeHHs.. PernoHaibHOE XUMHYECKOE 3arpsi3HEHHUE TTOYBbI
BO3HHUKACT BCJICJICTBUE MEPEHOCA B aTMOC(epe 3arpsA3HSIOIIEIO BEeHISCTBA HA pac-
crostaus 6oiree 40 KM OT TEXHOTEeHHEBIX M Oomee 10 KM OT CElbCKOXO3SIICTBEHHBIX
HWCTOYHUKOB 3arpsi3HeHus1. JIokaabHOE XUMUYECKOE 3arpsi3HEHHUE MTOYBbI BOSHUKAET
Ha OTPAHWYEHHBIX TEPPUTOPHUSX, BOIM3H OJHOTO WM COBOKYITHOCTH HECKOJIBKHUX
TOYEYHBIX MCTOYHUKOB 3arpsi3HEHHS ITOYBBI — CBAJIOK, ()epM, CKIIAJIOB XUMHUYE-
CKHUX BelecTB U ap. Hakoner, nmpu 0000IIEHHOM pacCCMOTPEHUH BBIJIEISIFOT 00IIUE

& Matepuan npveeaéH Ha ocHoBe OCT 17.4.1.03-84 «OxpaHa npupofbl. TEPMUHBI 1
onpeaeneHnst XMMUYecKoro 3arpsi3HeHUs».
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3arpsi3HEHMS TTOYBBI, PacIpOCTpaHEHHBIC HA OOJIBIIME TEPPUTOPHU M BBI3BAHHBIC
BBIOpOCaMH OT Pa3HOOOpa3HBIX MCTOYHHMKOB, B TOM YHUCIE OT MPUMEHEHUs XUMHU-
YECKHX CPE/ICTB 3aIIUTHl PACTCHUH, OPraHNYECKUX ¥ HEOPraHUUECKUX YI0OpEeHHUH,
OpOIIIEHUS] CTOYHBIMHU BOJAMH.
[IpoBepka COOTBETCTBUSI XUMHMUYECKOTO 3arpsi3HCHUSI IIOYBbI YCTAHOBJICHHBIM
HOpPMaM U TpeOOBaHUSIM C OIpeAeieHueM (AaKTHUECKUX YPOBHEH 3arps3HEHUs,
MIPOBOJINMAs! Pa30BO MIIU HEPETYISAPHO, CYUTAETCSA KOHTPOJIEM XUMHUYECKOTO 3arps3-
HEHHs TMOYBHI. Eciu jke KOHTPOJIb MPOBOJIUTCS PETYIAPHO, UMEET MECTO CHCTEMaA
PETYISIPHBIX HAOTIOACHUH C OLIEHKOM (PaKTHYECKHX U MPOTHO3MPYEMBIX yYpOBHEH
3arpsI3HEHMS], TTOCIECTBUH OT 3arPSA3HEHNUS U MTPOBOIUTCS BBIABICHHE HCTOYHUKOB
3arpsA3HEHHOCTH MOYBBI, TO TAKUE MEPOIPUSATHS CUUTAIOTCSI MOHUTOPUHIOM XMMU-
YECKOI0 3arpsi3HEHNUS I0YBBI.
OCHOBHBIMM KOJIMUYECTBEHHBIMU IIOKA3aTENSIMU XUMHUYECKOTO 3arpsi3HEHUS
TIOYBBI SIBJISIOTCS TTOBEPXHOCTHASI IUNIOTHOCTH 3arpsi3HEHMsI (Macca 3arpsA3HAIONIEro
MOYBY XMMHUYECKOTO BEIIECTBA B CJIOE 33aJJaHHON ITyOMHBI, OTHECEHHAS K eINHUIIE
MOBEPXHOCTH MOYBBI), U MACCOBAS JI0JIS 3aTPAZHAIONIETO TOYBY XUMHUECKOTO Bellle-
cTBa (OTHOLLIEHME MAacChl 3arpsA3HSAIOIIErO MOYBY XUMHUUECKOTO BEIIECTBA K 00LIeH
Macce BO3IYIIHO-CYXOH U (M) aOCONIIOTHO CyXOH MPOOBI MOYBHI)’.
HonycTuMoe copepKaHue 3arpsa3HsIOLIero MoYBy XMMHUYECKOrO BELIECTBA Xa-
PaKTEepHU3YIOT ABYMS BEJINYMHAMH:
® rpenenbHO forryctuMoe koinuectBo (I1/1K) (He xonnentpamus!) — makcu-
MaJbHas MaccoBast I0JIs 3arPsI3HSAIONIETO IMOYBY XUMHUYECKOTO BEIECTBa, HE
BBI3BIBAIOIIAS NIPSIMOTO MJIM KOCBEHHOT'O BIIMSHUS, BKJIFOUasl OTAENbHBIE 10-
CJICAICTBUSI HA OKPY’KAIOIIYIO CPEy U 310POBbE UEIIOBEKA;

® OpPHECHTUPOBOYHO-IOIYCTUMOE KOJIMUECTBO 3arpsi3HSIOLIETO MOYBY XUMUYE-
ckoro BemiectBa (OJIK) — npenenbHO-10MycTHMOE KOITUYECTBO 3arps3HsIO-
IIETO NMOYBY XUMHUYECKOTO BEIIeCTBA, ONpeIeIEHHOE PACUETHBIMU METO/IaMHU.

XapaxkTepu3ys B3aUMOJEWCTBHE TOYBBI M 3arpPSA3HSAIONIMX XHMHYECKHX Be-
IIECTB, pACCMaTPUBAIOT HECKOJIBKO IIPOLIECCOB.

CaMoOouHIeHHEe TTOYBbl — YMEHBLICHUE KOJMUYECTBA 3arps3HSIOICIO MOYBY
XUMHUYECKOTO BEIIECTBA B PE3yJbTaTe MPOTEKAIOIIUX B TMOYBE MPOLIECCOB MHUIpPa-
LIUY, IPEBpAIleHNs, pa3iokeHus. CUUTaeTcs, 4To MPHU CAMOOUHIIEHNH TPOUCXOJUT
YMEHBIIIEHHE MAacCOBOM JOJM 3arps3HAIONIET0 MOYBYy XMMHYECKOTO BEIIECTBAa Ha
96% OT NepBOHAYAIBHOTO 3HAYCHUS HITH JI0 €r0 ()OHOBOTO COJICPIKAHHSI.

3arps3HAOLINE T0YBY XMMHUYECKHE BELECTBA CIIOCOOHBI K Muzpayuu, T.€. Io-
PHU30HTAIBHOMY U (MJIM) BEPTHUKAJIBHOMY IEPEMEIICHHUIO B IOYBE M (WIM) U3 Heé

"To NOCT 17.4.1.03-84 TEpMMH «KOHLEHTpaUWsi» NPUMEHUTENBHO K OLEHKE YpPOBHS
XMMUYECKOro 3arpsi3HEHMS! MOYBbI HE UCMONb3YyeTCs.
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B JIpyrue oO0BEKThI MPUPOAHON cpenbl (pacTeHus, arMocdepy, MPUPOIHbIC BOIBI U
Ip.) u 00parHO. Pa3HOBUIHOCTBIO MUTPAIMH SIBISCTCS MPAHCIOKAYUsL, VITH TIEpe-
XOJI 3arpsI3HSIONIETO MOYBY XMMHUYECKOIO BEIIeCTBa B pacTeHus. Haxomsmuecs B
MOYBE 3arps3HAIONINE XUMUYCECKIE BEIIECTBA 110/ BO3ICHCTBHEM Pa3INIHBIX (ak-
TOPOB MOTYT TIPETepPIEeBaTh MPEBPAICHIE, T.e. I3MEHEHHE COCTaBa, COCTOSHUS WIIH
CTPYKTYpBI ero MoJieKyil. [IpeBpaiienne xapakTepHO [Tt OOJIBITMHCTBA 3arPSI3HSIO-
[IUX [TOYBY XUMHUYECKHX BemiecTB. [IpeBpaleHrne XuMIUIeCcKoro BEeIecTBa B MOYBE
¢ 00pa30BaHUEM BEIECTB, HE OTHOCUMBIX K 3aTrPSI3HUTEIISIM, Ha3bIBACTCS pA310ICe-
Huem. Pa3nokeHne MOXeT UMETh KaK XUMHUYECKYI0, TaK U OMOJIOTUYECCKYIO PUPO-
Iy (TI011 BO3AEHCTBHEM MUKPOOPTaHU3MOB). PaccMaTpuBaioT Takke 0emokcukayuio
3arPS3HSIONIETO ITOYBY XUMUYIECKOTO BEIIECTBA, HITH €TO IIPEBPAIICHNE B HETOKCHY-
HBIC TIPOTYKTHI PA3IIOKCHHS.

[To oTHOIIEHHUIO K 3arpsI3HAIONIMM BEIIECTBAM T0YBa 00J1a/1aeT 3aIUTHON CIIO-
COOHOCTBIO, T.€. CIIOCOOHOCTBIO K CYIICCTBEHHOMY CHIDKEHUIO TOKCUYHOCTH Bellle-
CTBa, BIUIOTH JI0 €T0 MPEBPAICHUs B HETOKCUYHBIC JUIsI OPraHu3Ma BElIecTBa (Jie-
TOKCHUKAITHS).

I[To cremenn oacHOCTH XMMHYECKHE BEIIeCTBA TOAPA3ACIITIOTCS Ha TPH Kilacca
contacao Ta6a. 5 ('OCT 17.4.1.02-83).

Tabnuuya 5

Knaccuquauml XNUMUYECKUX BeLleCcTB ANns KOHTponA 3arp;|3|-|e|-|m7|
npu CaHUTAPHO-XMMUNYECKOM nccregoBaHu noys

Knacc CteneHb
. BellecTBa
OonacHoCTU onacHoCTHU
As, Cd, Hg, Se, Pb, Zn, F, 6eH3n1peH, HekoTopble
1 BbicokoonacHble
necTuuuabl
2 YmepeHHo onacHble  |B, Co, Ni, Mo, Cu, Sb, Cr, HekoTopble nectuumnabl
3 ManoonacHsie LB“zjﬂllI W, Mn, Sr, auetodeHOH, HEKOTOpbIE NECTU-

* o BAUSIHUIO HA MULLEBY LEHHOCTb CEMbCKOXO3ANCTBEHHOW NPOAYKUMM BCNeACTBUE TpaHCMo-
Kaumu.

[TonpoOHbIE CBeACHUSI O TPATAITN XUMHYCCKUX BEIIECTB IO CTEIICHH BO3MOXK-
HOTO OTPHIIATEILHOTO BO3/ICWCTBHS Ha MTOYBY, PACTCHHUS, )KUBOTHBIX U YEIOBEKa U3-
noxensl B TOCT 17.4.1.02-83.
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6.2. ®DoHOBOE coaepKaHMe 3fIeMeHTOB
M 3arpsi3HeHue noyB

[Ipu olieHKe SKOIIOTHUECKOTO COCTOSHUS IOYB OUEHb BA)KHBIM IPE/ICTaBISAET-
Csl OlIEHKA COJIEp)KaHMsI B MOYBE KAK €CTECTBEHHBIX JIEMEHTOB M COEAMHEHHH, TaKk
M COeMMHEHNI-KCeHOONOTHKOB. OlieHKa 3arpsA3HEHHOCTH TOYB MPOBOIUTCS MyTEM
CpaBHEHHs (COTIOCTABICHUS) COMEPKAHUS 3arpSA3HAIONINX AJIEMEHTOB U BEIIECTB B
M3y4aeMbIX MO0YBaX C WX ()OHOBBIM COJIEPKAHMEM C OHOW CTOPOHBI, U C JIPYTOd —
¢ ux npenenbHo-aonyctuMbiM komruectBoM (IT1K). TIpu atom mox hoHOBBIM Harie
BCETo MOHUMAIOT COJIEpKaHNe XUMUYECKHX 3JI€MEHTOB U BEILECTB B M0YBAX, JIOCTa-
TOYHO YIAJIEHHBIX OT UCTOYHUKOB 3arPS3HCHMUS, T.€. YIATEHHBIX HACTOJIBKO, UTO TPY-
HO TIPEATIONIOKHUTH U3MEHEHHS, 00yCIIOBJICHHBIE aHTpOIoreHHbIM BimssHueM. [ OCT
17.4.1.03-84 onpenenser poHOBOE COAEPKaHIE XMMUIECKOTO BEIIECTBA B IIOYBE KaK
cooeparcanie mozo Jce 8elecmed 8 nouge, cCOomeemcmayruee eé npupooHomy Xu-
MUYECKOMY cOCAag).

[Tpu paspadorke [1JIK xumMuyecKux BEIECTB IS MIOYB BO3HUKAECT MHOTO TPYJI-
HOCTEU. DTH PadOTHI UCTOPUUCCKU OBUTM HAYATHI TIO3KE, YeM pazpadotka [TIK mms
npyrux cpenl. He ciyuaiino B HacTosiee Bpems yctanoBiensl [1JIK Bcero numib Hem-
HOTUM 0O0Jiee COTHH BEHIECTB, TI0 KOTOPHIM KOHTPOJMPYETCs KauecTBO ouB. [TpuH-
LUIIbl HOPMUPOBAHMS XUMUUECKHUX BEIIECTB B [TOYBAX TOXKE OTIMUYAIOTCS OT TAKOBBIX
JUTSE BOIIOEMOB, aTMOC(EPHOTO BO3/1yXa, MUIIECBBIX ITPOIYKTOB. DTO CBSI3aHO, TIIABHBIM
o0pa3om, ¢ TeM, 4To B ocHOBe HopMarusa [1JIK aj1st ouBbI MONIOXKEHO OMOCPEIOBaH-
HO€ €€ BO3JICHCTBHE HA OPraHU3M UYEJIOBEKA Yepe3 MPOLYKThI IUTAHUSI.

[Ipsimoe nocTymyieHne BpeIHbIX BEILIECTB U3 TIOYBbI B OPraHU3M YEJIOBEKA OIpaHH-
YEHO U Yallle BCEro MPOUCXOIUT Yepe3 APYrHe CPelibl, COMpeaebHbIe ¢ MOYBOU. Tak,
MOCTYIUICHUE 3arps3HSIONIMX BELIECTB B OPraHU3M YENIOBEKA MPOUCXOAUT IO IyTSM:
M0YBa—PACTEHUE—YEIIOBEK, MOYBA—PACTEHUE—KUBOTHOE—UEIIOBEK, I0YBA—BOAA—YEIIO-
BEK, TI0YBa—aTMOC(EPHBIN BO3LyX—4eJIOBEK. BMecTe ¢ TeM, BOIPOC OLIeHKH 3arpsi3HEH-
HOCTH TI0YB Ha OCHOBE COTIOCTaBIICHHS C (POHOBBIM COZIEPKaHHEM BECbMa HETIPOCT I10
HECKOJIbKUM ITPUYUHAM.

Bo-nepevix, onacHble XUMUYECKHE AEMEHTBI, 3T PSI3HSIOILNE TTOUYBbI — TOKCHKAH-
o1 (Hg, Cd, Pb, As, Se u np.) u mukpoanementsl (Mo, Mn, Cu, Co, Sr, Ba, Zn, Ni u
JIp.), TIOCTYIAIOT U3 €CTECTBEHHBIX M aHTPOIIOTCHHBIX MCTOYHUKOB, @ 3af[auyd OIICHKHU
3arpsI3HEHHOCTH TPEOYIOT yUuETa JIONU BIUSHUS JIUIIL aHTPOTIOTCHHON COCTABJISFOILICH.

Bo-emopbix, ykazaHHbIE SJIEMEHTHI SBISIIOTCS MPUPOJHBIMA KOMIIOHEHTAMU
II0YB, CO/IEpKaHNE KOTOPHIX O0YCIOBIEHO COCTABOM ITOYBOOOPA3YIONINX TOPO 1

8 B cnpaBoyHOI nuTepaTtype cogepxatcs ceefeHns o MNAOK 6onee yem 5000 BeluecTs B
Bo3ayxe u 6onee yem 1200 BelecTs B BOAE.

40




6. 3arpsisHeHue Noys

XapaKTepoM MOYBOOOPAa30BATEINbHBIX MPOIECCOB, MPUUEM HX COJIECpPKAHHE B Ia-
XOTHOM CJIO€ B OOJIbINEH CTETEHH OOYCJIOBICHO XapaKTepOM IOPOJ, YeM YHCTO
MOYBEHHBIMH (akTopaMu (THIIOM 104YB). Ha ypoBeHb conepkaHusi MUKPOdIIEMEH-
TOB OKa3bIBAeT BIIMSHUE TaK)Ke MEXaHHYeCKUM cocTaB 1mouB. OCOOEHHO 3TO BaXK-
Ho mis CeBepo-3amamga PO, rme, Omaromapss akTHBHOM ACSATEILHOCTH JICTHUKOB,
YETBEPTHYHBIC OTIOKECHHS B 3HAYUTEILHOW CTENIEHH TMPEICTABISIOT COO0H Mexa-
HAYECKYI0 CMECh Marepuaia, MOCTYyUBIIETr0 W3 Pa3HbIX MECTHOCTEH 0e3 cyiie-
CTBEHHOU XMMHUYECKOH nepepaboTku. CpeiHee cofepKaHue MUKPOIIEMEHTOB 10
Cegepo-3amnany P® (pernonanbubiii (oH) npuBeacH B TabI. 6.

Tabnuuya 6

PernoHanbHbIN (hOH copepKaHMA MUKPO3NieMeHTOB B nouBax CeBepo-3anaga
Poccuickon ®enepauum

AnemMeHT Mo Cu Zn Ni Co B Pb Mn Sr Ba
CpenHee coaepxa-
HUe anemeHTa B Mno- 1,5 41 76 17 10 33 18 675 | 156 | 243
yBe , MI/Kr

[ousennsit mokpoB CeBepo-3amnaanoro pernona P@ 3ameTHO Oorade HUHKOM,
KO0aJETOM, MeJIbI0, 60pOM M OelHee MOJIMOJICHOM 110 CPAaBHEHHUIO C TIOYBAMH JIPY-
TUX peruoHoB Pycckoil paBHUHBI.

B-mpemuux, B CBA3U C HENPEPBIBHO NMPOAOIDKAIOIIMMCS MOCTYIIJIEHHEM XUMHU-
YECKHUX HJIEMEHTOB B ITOYBBI B CHJIy aHTPOIIOTEHHBIX IPOLIECCOB, BOMPOC UX (POHO-
BOTO CO/IEP>)KaHUsI MOYKHO pacCMaTpHUBATh JHILIb YCIOBHO, TIOHUMAas 1Ol 3TUM CyM-
MapHbIH (OH, UMEIOLIHI TPUPOTHYIO U aHTPOIIOTEHHYIO COCTABJISIFOIILYIO.

HMeHHO T03TOMY TIPH OIIEHKE YPOBHS CONIEp’KaHUS 3JIEMEHTOB B MOYBE M 3a-
I'PA3HEHHOCTH IOYB BOOOILE IOJIB3YIOTCSI MOHATUEM KOMMPACMHOCMU, TTOHUMAs
MIOZ1 TUM OTHOIIEHHE (PaKTHUECKOTO COAEPKaHUS dJIeMEHTa K (JOHOBOMY.

Mepoii 3arpss3HEHHOCTH TOUBBI KaKUM-THOO 3JIEMEHTOM sBIsieTcsl K03 duim-
eHt kouTpactHoCTH’ (K ):

C AKT
K=t
CQJOH

e C.uC, — (haxTHUeckoe (M3MepeHHoe) U POHOBOE CofiepIKaHue DIEMEHTAa,

axr
COOTBETCTBEHHO, MI/KT.
21.]151 OLICHKHU 3arpsa3HCHUA MMOYB HECKOJIBKMMH XUMUYCCKMMHU BEIIECTBAMU pac-

CUMTBIBAKOT TAKXKE CYMMAPHbIN MOKA3aTENb 3arps3HEHus (Z, ), KOTOPBIK PaBEH CyMMe

® Mpw rurneHnYeckor oLeHKe NoYB HacenEéHHbIX MYHKTOB AaHHbBIA MokasaTenb NPUHSATO
Ha3biBaTb KO3 PULMEHTOM KOHLEHTpauum (cm. n. 7. 6. 5).
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K03((QUIMEHTOB KOHTPACTHOCTU (KOHIICHTPAIMH) TI0 KaXIOMY (i-TOMY) XHMUYECKO-
My DJIEMEHTY M BBIpaXKaeTcsl CAeAyIome (GopMyIIon:

Z; :Z}Kci —(n-1),

¢ N — YUCIO XMMUYCCKHUX BEIICCTB, 110 KOTOPBLIM OLCHUBACTCA 3arpsi3HCHUC.

Taxum 06p8,30M, OII€HKa BanHBHéHHOCTI/I I10YB BO3MOJKHA JIMIIb ITPYU KOMILJICKC-

HOM TIOHMMaHHH BO3MOXKHBIX (MJIH, TT0 KpaiiHel Mepe, OCHOBHBIX) BHJIOB 3arps3He-
HUI TOYBBI, MMyTeH MOCTYIUICHHUS 3arps3HSIONIMX BEIIECTB U CIIOCOOOB MUIPAILIUU
XUMHUYECKHUX HJIEMEHTOB B II0YBaX.

Paznuuaror mpsiMoe ¥ KoCBEHHOE 3arps3HeHne mouB. K npsavsiv 3arps3HeHnsIM

OTHOCHAT 3arpsA3HCHUA:

® OTXOAaMHU IIPOMBIIIJICHHBIX ITPOMU3BO/ICTB, CBAJIKAMH, OYHMCTHBIMHU IIIIAMaMH, a

TaKXKe OTJCIBHBIMH, 0CO00 OMACHBIMH, 00pa3IaMu OBITOBBIX HJIHM ITPOMBIIII-
JICHHBIX OTXOJIOB — HAIpUMep, OTPa0OTAHHBIMU aKKyMYJISITOpaMH, OaTapeii-
KaMU | JIp.;
MeCTUINIAMA U XUMUKATaMH B PE3y/IbTaTe IMITUPOKOTO, HEAOCTATOYHO KOHTPO-
JUPYEMOTO U KOJOTHYECKH HEOOOCHOBAHHOTO WX MIPUMEHEHHS B CEIbCKOM
XO3SIICTBE;

® DA3IMYHBIMHU TOKCHUYHBIMU IIPOAYKTAMHA B PE3YJIbTATC aBapI/Iﬁ Ha TpaHCIIOPTE.
K xoceennwvim orHOCSAT 3arpsi3HCHUs, 06YCJ'IOBJ'ICHHLIG epeHocomM 3anH3HCHHﬁ

U3 IPYruX Cpell B II0YBY, B YACTHOCTH:

® C aTMOC(l)epHLIMI/I BBIIMTAACHUAMHA U OCaJIkaMU B IIOYBY IOIIAAarOT TSKEIBIC

METaJTbI, KUCIOTHBIE (IIIeIOYHBIE) areHThI U JAp., COJIEPIKABIIHECS B BO3AYyXE
B PaCTBOPEHHOM WJIM B3BEIICHHOM COCTOSIHUY;

C TaJlbIMH, [TOBEPXHOCTHBIMH M TPYHTOBBIMH BOAAGMH B IOYBY HONANAIOT U
pa3HOCSTCS 3arpsA3HEHHUs, COJEeprKaBIIMEcs Ha TOBEPXHOCTH TEPPUTOPHIA
TEXHOTEHHBIX 30H, CEIMTEOHOIN 3aCTPOWKH, aBTOJOPOTr (IIABHBIM 00pa3oMm,
BOJIOPACTBOPUMBIE 3aTPS3HEHUN).

B MMPUITIOKCHUN 1 MNPpUBEACHBI NAHHBIC O 3arps3HCHHUU I10YB HeHHHFpaZ{CKOﬁ

oOyacTu, XapakTepu3ylliue MaciTaObl 3arpsi3HEHUH, a Takke crenuduky pac-
CMOTPEHHS JJAHHOTO BOMPOCA MPUMEHHUTEIHHO K OOJIBIIIOMY Y4acTKy TEPPUTOPUU
Poccuiickoit @enepanuu.
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6.3. 3arpsizHeHMe NoYB TAXENLIMU MeTannamm

B cocraB HaxopsIIMXcs B MOYBE MHHEPATIOB BXOJSIT BCE CTAOMIIbHBIC U JIONTO-
KUBYILIUE JIEMEHThI IEPUOJUUECKOIl CHCTEMbI (KpOME MHEPTHBIX ra3oB). MOXHO
IIPUBECTH IPUMEPBI MUHEPAJIOB, COIEPKALIMX TSHKEIbIE METAJUIbI U IPYTUe TOKCHY-
HbIC dIeMeHThL: KobansTiH CoAsS; cdanepur (Zn, Fe ,Mn | Cd ., In;)S u np.
K npuponHbIM coeTMHEHUSIM OTHOCSITCSL TAK)KE BaHAAAThI, MOIMOIAThI, OepriLIocu-
JIMKATHI, BOJbQpamatsl U Jp. TsoKENbIe METaIIBl B CHIIY UX €CTECTBEHHOTO COIep-
JKaHUs B TIOYBE BHOCST OCHOBHOMW BKJIaJl B (DOHOBBIN COCTaB MHUKPOIJIEMEHTOB (CM.
TaoMI. 6).

OCHOBHBIM UCTOYHHKOM 3arpsi3HEHUS [10YB TSDKETBIMU METAJUIAMU SIBIISIETCSI CKU-
raHue UCKOIaeMoro TOIuMBa. ExeronHo cropaer 5 Mip1 TOHH TOPIOYMX HCKOTIAEMBIX
(3a BCIO HCTOPHIO YEJIOBEUECTBA, IO OLICHKAM CIICLIUAIMCTOB, COXKeHO 130 Mipa TOHH
yoast 1 40 muipa ToHH HedtH). B 307e ymis u HedTH comepiKarcs MPaKTHYECKH BCE
METaJuTbl B cyMMapHOW koHneHTparmu 10 500 T Ha ToHHY TortumBa. Bmecre ¢ 305100t
Ha [IOBEPXHOCTH 3eMJIH (B IOYBY) MOCTYNWJIM MUJUIMOHBI TOHH TSDKEJIBIX METAJUIOB.
3HauynTeNIbHAs UX YAaCTh aKKYMYJIMPOBaHA B BEPXHUX TOPU30HTAX MOYBLL. B 3TOM CymiI-
HOCTb a3paJIbHO-TEXHOTCHHOTO XapaKTepa MOCTYIUICHUSI TSHKENBIX 2JIEMEHTOB B TIOUBY.

3aMeTHYI0 poJib B (POPMUPOBAHHUHN TIOYBEHHOTO aHTPOIIOTEHHOTO (DOHA UTPAIOT
U JIpyrue MyTH TONaJaHus THKETBIX METAJUIOB B 1MOoYBY. Hampumep, exerogHo ot
BBIXJIOITHBIX I'a30B aBTOMOOMIIBHBIX JIBUTATENCH, paboTaloNMX Ha STHIMPOBAHHOM
OcH3MHE, BRIOpAachIBaeTCs Ha MIOBEPXHOCTH TT0YB Ooiree 250 ThIC. TOHH CBUHIIA B TOJI.
BeiOpocsl B atMocgepy TOIBKO OT PEMOHTHBIX MPEANPHUITUI JKENE3HbIX AOPOT B
BHUJIC TIbUIN, OCEJAIOLICH Ha IOUBY (B OCHOBHOM 3TO OKCH/Ibl METAJIJIOB), COCTABIISICT
380 Thic. TonH B rox (o OsBmemy CCCP). TopMO3HBIE KOIOAKM MOE310B, HCTHPa-
SICh, TAK)KE BHOCST B ITOYBBI BOJIN3HU KeJe3HbIX 0por erié 200 ThiC. TOHH METaJUIOB
B roj1. Takum 00pa3oM MPOUCXOMT HEYKIIOHHOE YBEIIMYCHHE MacIITaboB 3arpsizHe-
HUSI TOYBBI TSDKENBIMU MeTaiutamu. [Ipu 3ToM Hanbosee onacHO HaKOIUIEHHUE B I10-
YBE METAJJIOB C BBIPAKCHHBIM XapaKT€POM TOKCHUKaHTOB — PTYTH, CBUHLA, KaJAMUSI.

3arps3HeHusI IOYBEHHOTO TIOKPOBa MBUICBBIMU U IBIMOBBIMHU BBIOPOCAMU MOT'YT
coziepKaTh He TOJBKO pa3jIMuHble METAIIBI B CBOOOJHOM M CBSI3aHHOM BHAX, HO H
coeauHeHus (hTopa, xyopa, Gocdopa, OKUCIIBI a30Ta U Jp. Pajauyc 30HbI 3arps3HEHUS
MOXeET COCTaBIATH 12—-30 KM BOKpYT MCTOYHHKA (HAIIpUMep, MPOMBIIIJICHHOTO Tpe/I-
npusTrs) 1 6osee. CpemnHee coaepKaHue TSHKETBIX METAJIOB B ATOH 30HE OOBITHO B
10 u Gosee pa3 BblIe POHOBHIX 3HAYCHHH.

[TaryOHOE BO3aEHCTBHE COACPIKAIIMXCS B NMPOMBIIIJICHHBIX Ta30BbIX BBIOPO-
cax TSDKENBIX METAIJIOB MOXKET 3HAUNTEILHO YCHIIUBATHCS 3a CUET BIMSIHUS IPYTUX
BPEIHBIX KOMIIOHEHTOB BBIOPOCOB. BecbMa OmacHbIMU B 3TOM OTHOILCHHH SIBIISIIOT-
sl IBIMOBBIC BBEIOPOCHI aIFOMHHHUEBBIX, KEPAMUYECKUAX M HEKOTOPBIX JIPYTUX MPE-
IIPUATHUH, coaep KalIye 3HAYUTEIbHbIC KOJMYECTBA (PTOPUIOB BOAOPOJA U KPEMHUS,
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a TaK)Xe HEKOTOPBIX IpYyTrux coenuHeHuil gropa. OcoOeHHO OoMbIINe KOHIEHTpa-
U B aTMocdepe MPOMBIIILICHHBIX BBIOPOCOB MOTYT IIPUBOJUTH K TIOJTHOMY YHHY-
TOXCHHUIO PACTUTEIILHOTO MOKPOBa — K 00pa30BaHUIO aHTPOIIOICHHBIX ITyCTOIICH.
B OosnbiiHCTBE cily4yaeB HAOMIOAAETCS 3HAYMTEIBHOE W3MEHEHHE PACTHTEIbHOIO
MMOKPOBa, M3MEHEHHE €T0 BHIOBOTO COCTaBa, MOSBICHNE TPAaBIHUCTON PAaCTUTEINb-
HOCTH, O0JIee CTOHKON K TOKCHKAHTaM.

CaMOO4YHIIEHHE MTOYBBI OT TSHKEIBIX METAJUIOB TIPOUCXOIUT KpaiiHe MEJIJICHHO.
30HBI 3arps3HEHUS TOYBBI TSDKEIBIMU METaUIaMH, KaK MPAaBUIIO, COOTBETCTBYIOT
PACTIONIOKEHUIO OCHOBHBIX MPOMBINUICHHBIX PAHOHOB W KPYITHBIX MPEANIPHUSITHIH,
cBajiok. OOBIYHO 3arps3HEHUE TSDKEIBIMU METaJZIaMH OTMEYAETCsl aCCOLUAIUSIMHU
(mpUHIMT coHaxoxcoeHus), CTPYKTypa KOTOPBIX XapakTepHa [UIsl JaHHOW MECTHO-
ctu. B Cankr-llerepOypre Hanbosnee pacpocTpaHEHHBIMH AIIEMEHTAMH B aCCOIIHA-
nusx seisitorest Sn, Pb, W, Cr, Bi (a B cpeqnem o Poccun — Pb, Cd, Hg, Ni).

[ToBenenue TSHKENBIX METAJIOB B TIOYBE 3aBUCUT OT €€ OKUCIUTEIbHO-BOCCTA-
HOBUTEJBHBIX YCIOBHI M KHCIOTHOCTA. MurparmonHas criocooHocts Cu, Ni, Co,
Zn B BOCCTAHOBUTEIILHOM CPe/Ie CHUYKAETCs Ha 1—2 mopsiiKa 10 CPaBHEHHIO C OKKC-
TUTENBHON. B KUCHO# cpeme OOMBITIMHCTBO METANIIIOB OoJiee MONBIDKHEI. Hamboiee
HeOJIaromoIyJyHbIe YCIOBUS B 3TOW CBSI3M CKJIAJIBIBAIOTCS B TIOA3OJIUCTHIX U JIEPHO-
BO-TIOJ[30JIUCTHIX MTOYBAX, HIMEIOIUX HEOIAronpHusITHbIC (PU3NYECKUE U XUMUIECKUE
CBOICTBa M3-32 TIOBBIIICHHOW KUCIOTHOCTH U COJIEPIKAHUS B TIOYBEHHOM PacTBOPE
(TTOYBEHHO-TTOTJIONIAOIIEM KOMILICKCE) MOHOB amomuuus (AlPY). Ykasanueie yc-
JIOBHSI CIIOCOOCTBYIOT MEPEXOly METAJIJIOB B OMOJIOTHYECKUE TKAHH, ITOBBIIICHHON
MUTPAIUHN TSOKENBIX 3JIEMEHTOB, YXYAIICHHUIO KU3HEACATETbHOCTH HATPUPHUIAPY-
FOIUX W a30THUKCUPYIOMNX OaKTEePHid, YaCTO BBI3BIBAIOT CHIKEHUE TUIOIOPOIIHS
II0YB U YPO)KaWHOCTH CEIbCKOXO3IUCTBEHHBIX KYIBTYP.

B miecuaHbIX, XOpOIIIO MPOMBIBAEMBIX TTOYBAX, TSHKEIBIE METAJUIBI MUTPUPYIOT
B IPYHTOBBIC BOJIbI M OBICTPO pa3HOCATCs MH. [10uBbI sxe, OoraThie IIIMHAMU U TY-
MycoM, 00JTaJal0T CIOCOOHOCTHIO HAKAMIIIMBATH TKENbIE aneMeHTsl. [1pu aTom rm-
HUCTBIE KOMITOHEHTHI aJICOPOUPYIOT WX, @ TYMHHOBBIE KUCIOTHI 00pa3yloT ¢ 3TUMHU
AJIEMEHTaMH PacTBOPUMBIE KOMITJICKCHBIE COSTUHEHHS, JIETKO YCBanBaeMbIe pacTe-
HUsMU. CIIOCOOHOCTbD TSHKENBIX METAJNIOB B3aUMO/ICHCTBOBATh C TYMHUHOBBIME KHC-
JIOTaMU, 00pa3ysi TyMaThl WM KOMILICKCHBIC COCIMHCHUS, SBISICTCS XapaKTEePHOM
OCOOCHHOCTBIO COBPEMEHHOHN reoXMMHUYECKOl oOcTaHOBKH. [lociieanue sABISIFOTCS
Oosiee MPOYHBIMU COCTUHEHUSIMHU. [10 MPOYHOCTH XEJATHOM CBSI3U B KOMILICKC-
HBIX COCIUHEHMIX TSKEITBIE METaJUIbl PACHpPENeNsTIoTCs CIeNyIOIUM 00pa3oM:
Zn>Cu>Mn>Mo.

YCTaHOBIIEHO, YTO TIOTOKY TSDKENBIX AJIEMEHTOB — 3arpsi3HUTEIICH ITOYBKI IPO-
TUBOCTOUT Oy(EepHOCTH TOYB, CO3/aromiasi OOJBIIYI0 WHEPIUOHHOCTh B OTPHIIA-
TEJIbHBIX U3MEHEHMSIX B COCTABE U CBOMCTBAX IOYBHI.
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[To creneHW MUCTIEPCHOCTH TSDKEIBIE METAJUIBI B IOYBAaX HAXOIATCS B TPEX
(hopMax: UCTUHHO PACTBOPUMOM, KOJUIOUIHOM U B (hopMe B3BECH, T.€. UMCIOT T'eHEe-
TUYECKH PA3TUIHYIO XUMHUYECKYIO IPUPOIY. B CBsI3U ¢ a3padbHO-TEXHOTCHHBIM Xa-
paKTepOM IPOUCXOKICHUS OCHOBHOM YaCTH MUKPOIJIEMEHTOB (T.€. 00YCIOBICHHBIM
MPUBHECCHUEM B TIOYBY Yepe3 BO3MYITHBIC MBIICBHIC 3arPS3HEHUSI — CM. BBIIIE),
WX COJIepKaHNe B BEPXHUX TOPU30HTAX TTOYBHI B paCTBOPEHHOH (hopMe MOXKET Tpe-
BBIIIATH KOHIICHTPALUIO B IPUPOJHBIX MOYBEHHBIX Bogax B 10—100 pa3. Cpennue
BEJIMUUHBI PACIIPEICICHUS [Tl MU U IIMHKA 110 TPEM yKa3aHHBIM (hopMaM UX Ha-
XOKJICHUS (TOYHEE — COHAXOXKJICHUS ) IPUBEICHEI B Ta0M. 7.

Tabnuua 7
CpeAaHune BenUUMHbI pacnpegeneHms
HEeKOTOPbIX TAXENbLIX MeTannoB No gopMamM COHaAXOXAEHUA
®Popmbl HaxoxgeHus anemeHTa (%)
MeTannbl WUcTuHHO
KonnougHas B3Bechb
pacTBopumas
Cu 39 10 41
Zn 92 2 6

PryTh, CBHHEL, KaIMUH U HEKOTOPBIE APYTUE TKENBIE METAIIIBI XOPOLLIO COp-
OMPYIOTCS B BEPXHUX CJIOSX (TOJIITMHOW HECKOIBKO CAHTUMETPOB) TIEPETHOMHO-aK-
KyMYJIATUBHOTO (TYMYCOBOTO) TOPH30HTA Pa3IMYHBIX THIIOB MOYB CY[IIHHHACTOTO
cocraBa. Murpanus ux 1mo npoQuI0 U BEIHOC 32 MPEJENbl TTOYBEHHOTO MPOMUIsL
He3Ha4YHuTeNbHBI. OJIHAKO B IMOYBAX JIETKOTO COCTaBa, KUCIIBIX U O0OCAHEHHBIX TYMY-
COM, IMPOUECChI MUT'PALIMU 3TUX BJICMCHTOB YCUIINBAKOTCA. HI/IHK n ME€Ab MCHEC TOK-
CUYHBI, HO O0JIee MMOJIBUKHBI, YeM CBUHEI] U KaJIMUH. MUTpallMOHHYIO CIIOCOOHOCTh
OJICMCHTOB YMCHBIIACT IMMOBBIICHHOC COACPKAHNUE OPTaHNYICCKOI'0 BEIICCTBA U YT~
JKeJIeHUe TPaHyJIOMETPUIECKOTO COCTaBa IOYB.

Cy1iecTByeT 3aBUCHMOCTh MEXKIY COACPYKAHUEM TOIBIKHBIX (OPM THKEBIX
METaJUIOB B ITOYBaX M MX KOHIICHTPAIMSAMH B TKaHIX pacTeHuid. Bmecre ¢ Tem, Xumu-
YeCKHI COCTaB PaCTEHUH 001aAaeT YIOPSIOYCHHOCTHIO M CTa0MIIBHOCTBIO, CONIPOTHB-
JSISICh U3MEHCHUSIM. (DYHKHI/IIO 3allIMThI BBIITOJIHATOT, IMPEKIAC BCCTO, KICTOUHBIC MEM-
OpaHBbl, a TakKe HEKOTOPHIE MEXaHU3MBI, PETYIUPYIOIIHE IEMEHTHBI COCTaB PacTH-
TenpHOM TKaHU. [losToMy Hexotopeie aBTops! (MmbuH B.b., CremanoBa M./I.) oneHky
3arpsA3HEHHOCTH TI0YB MPEJIAratoT MPOBOAUTH IO CIIEYIOIINM ITOKa3aTesiM, KOTOPhIE
PacCUUTHIBAIOTCS OTHOCUTEIHHO KOHTPOJIBHBIX U UCCIICTYEMBIX [TOYB U pacTeHui [22]:

1) HaKOIUICHUIO JIEMEHTOB B IMOYBE (T.€. TI0 YPOBHIO UX a0COJIFOTHOTO COZEP-
JKaHUS);

2) KOJTMYECTBY IMOIBIKHON (DOPMBI AJIEMEHTAa, KOTOpas PacCMaTPUBACTCS Kak
aKTUBHAs (opMa 3arps3HEHHS;
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3) o0uieMy U BHYTPUTKAaHEBOMY 3arps3HEHHUIO PACTCHUH, T.€. IPEBBIILICHUIO CO-
JIepKaHMsI DJIEMEHTA B TKAHSIX PACTEHHUs 110 CPABHEHUIO C PACTEHUEM, TPOU3POCIIEM
HA YMCTON MECTHOCTH.

Tsoxénple MeTaJIbl OKa3bIBAIOT BBIPAXKEHHOE TOKCHUYECKOE JIEHCTBHE HAa MU-
KpoOHBIH cocTaB noyB. B uacTHOCTH, HanbobIIEEe TOKCUYECKOE BIUSHUE Ha MU-
KpPOOPraHU3Mbl OKa3bIBACT KaJMHM, 3aTe€M CJIEAYIOT LMHK M cBuHel. Hanbonpimu-
MH 3aIIUTHBIMA CBOWCTBAMH B 3TOM OTHOIUEHHM OOJIaJaeT YepHO3EM, MEHBIIU-
MH — TOP(QSHHUKH, CAMBIMH CIA0BIMH — JIEPHOBO-TIOJ30JIMCThIE TOUBBL. Tak, B
KOHTPOJIBHOM 3KCIEpUMEHTe ObIJIO TOKa3aHo, YTO NMPH BHECEHUU B MOYBY KaJMUs
B KoHIIeHTparuu 100 MI/Kr cyMMapHOe cojiepKaHie MUKPOOPTaHW3MOB CHU3HIIOChH
B HEOKYJBTYPEHHOU JIEPHOBO-IIOI30JIUCTON MOYBE B 5,5 pa3a, B TAKOU K€ OKYJIbTY-
penHoit — B 1,5 pasa'’. B mo4Bax pa3HbIX THIIOB YPOBEHb TOKCHYHOCTH TSKEIBIX
METAJUIOB MOKET OTJIIMYAThHCS B AECATKH U Ooiiee pa3. K mpumepy, ycTaHOBICHO, UTO
KaJMUI Ha [IEIMHHBIX ITOYBAaX OKAa3bIBAET yTHETAOIEE NEHCTBUE MIPH €T0 COIepKa-
HUH HAYMHAS ¢ 5 MI/KT, @ Ha OKYJIBTYPEHHBIX — C 50 MI/KT.

Taxum 00pazom, 3arpsa3HEHHE MOYB THKENBIMU METaNIaMH SIBISETCS BaKHOM
COCTaBHOH YaCThIO IINPOKOMACIITAOHOTO KOMIUIEKCHOTO IIPOMBIIIIIEHHOTO U CEllb-
CKOXO3SIICTBEHHOTO 3arpsI3HEHMSI OKPY>KAIOIIEN CPEIBI.

6.4. 3arpsizHeHue noyB HedpTenpoayKTamm

K nedrenpomykram, sIBISIONIAMCS TOBapHOU MPOAYKIMEH He]TenepepadaTsi-
BAIOILMX 3aBOZI0OB, OTHOCATCS ChIpast He(YTh U MPORyKThI e€ nepepadborku. K nocien-
HUM OTHOCATCSI HE(TAHOE, IU3EIbHOE M KapOIOpaTOpHOE TOIUIMBO (Ma3yT, Kepo-
CHHBI, OCH3UHBI), PACTBOPUTEIH (OCBETUTEIbHBIC KEPOCUHBI, YaUT-CIIUPUT, U Ip.),
He(TsIHbIE OUTYMBI, ac(haIbTeHBI U JIp.

3arpsi3HeHHe TOo4B He(TENpPOIYKTaMH TMPOMCXOIUT, TIIaBHBIM 00pa3oM, B pe-
3yabTaTe TMOTePh MPH TPAHCTIOPTUPOBAHUY M aBapHsiX (IIpu J0OBIYE, XpaHEHUH, TIe-
pepaboTtke u ap.). Hampumep, motepn HEPTEPOAYKTOB TOIBKO TPU TPAHCIIOPTHPO-
BaHMH (0e3 yuéra aBapuii) COCTABISIFOT OKOJIO 9 MITH TOHH B TOJI.

HedrenponyKTbl CHIIBHO OTIIMYAIOTCS [0 CBOUM CBOWMCTBaM — IO JIETYUYECTH,
BSI3KOCTH, PACTBOPUMOCTH B BOJIC, CIIOCOOHOCTH BIIUTBIBATHCS B MOPHCTHIE Mare-

© Tokcnyeckoe OencTBME HA MUKPOMIIOPY, MOYBEHHbIX XMBOTHBIX W PACTUTENbHOCTb
oKasblBaeT Takke Top, NonagaroLLui B MOYBY B OCHOBHOM a3pasibHO-TEXHOTEHHbIM NyTEM,
B Buae ptopnaos — conen TopncToBOAOPOAHON (MaBMKOBON) KMCNOTbI. Agcopbuns dTo-
pa MPOUCXOAMUT B MOYBAaX C XOPOLUO pa3BWTbIM MOMMOLLALWMUM KOMMNeKcoM. PacTBopumble
coeAauHeHnss dTopa nerko nepemeLLaroTcs no NMoYBeHHOMY Npoduo 1 MoryT nonagatb B
rPYHTOBbIE BOAbI.
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puainst (mouBy). IIpu nonazanuu B ouBy HEQTENPOLYKTHl PACIPEACISIIOTCS HHAYE,
4yeM, HampuMep, B BOAHOW cpene. Eciam mpu monanaHuy B BOAY HEPTENPOLYKTHI
cTpeMsTca K 00pa3oBaHMIO0 TOHKOH MIEHKH, OOCIHEHUIO JICTYYUMH (pakiHsIMu U
Janee K 00pa3oBaHMIO AMYIbCHH, TO B TIOYBE OHU MPOHHUKAIOT BIIYOb OT MOBEPX-
HOCTH, a OOCIHEHHE JIETKOJIETyUYUMH (PPAKUMSAMHU YIJIEBOLOPOIOB IIPOUCXOIUT B
3HAUYUTEIILHO MeHbLIEH cTeneHd. HedrenmpoaykTsl BIUTHIBaIOTCS MO4BOH (0COOEH-
HO XOpOIIO — CyXOH MOYBOM) 3a CUET KaMJUIIPHBIX CHJI M MOTYT YAEPKHUBATHCS
B TaKOM COCTOSTHHM AJUTEIBHOE BPEMs, MOJHOCTBIO JIMIIAS TOYBY IUIOAOPOIUS,
npespaiias e€ B HaChIIEHHYI0 HeTenpoaykToM ryoKy. [Ipu moctaTouHo 60mbmmx
00bEMax TPOJIHUTHIX HE(TEIPOAYKTOB 00OpasyeTcsi cBOCOOpa3HOe IMOBEPXHOCTHOE
MECTOPOXKIEHHUE, U3 KOTOPOTr0 HEPTEIIPOLYKThI IPOHUKAIOT B TPYHTOBBIE U IOBEPX-
HOCTHBIE BOZBL. [Ipu 3TOM TeppUTOPHS HALOJITO BHIBOAUTCS U3 XO35HCTBEHHOTO HC-
I0JIb30BAHMS, @ HA MECTHOCTH CO31aETCs CHIIbHAS I0XKapPOOIIACHOCTD.

Crenyer OTMETUTh TaKKe CBOWCTBO MPUPONHON CpeIbl CaMOOYHIIATHCS OT
HEPTEMPOIYKTOB 3a CUET UX OMOXUMHUECKOTO OKHCICHHUsSI OaKTEPUSIMH, COEpIKa-
HIMMUCS B TIOYBE, TOYBEHHOM pacTBOpE W MPHUPOAHOH Bojie. CaMooUHIIeHHE Mpo-
HCXOIUT, B OCHOBHOM, 3a CYET mnepepaloTKu HEe(TENPOAYKTOB, COAEPKAILUXCS B
pacTBOPEHHOM BHJE B BOJE WJIM MOUYBEHHOM pacTBope. [Ipomecc Onoxnumuyueckoro
OKHCJICHUS ITPOTEKAET C MOMIOMIEHUEM KHCIOPOAa, T03TOMY CAMOOUYHUIIIEHHE TIOUBBI
OT HE()TENPOAYKTOB MPOTEKAET TOJIBKO B TOHKOM ITOBEPXHOCTHOM CJIO€, I0CTaTOYHO
HACBIIICHHOM KHCI0Po/ioM. CKOPOCTH TAKOTO MPOIIecca 3aBUCHT, IITABHBIM 00pa3oMm,
OT TEMIIepaTypbl ¥ KOHIIEHTPAIMK KHCIOpoaa B pacTBope. Eciu B sieTHee Bpems
OUYHCTKA BOIBI BOAOEMOB (M IMTOYBCHHBIX PACTBOPOB) OT PACTBOPEHHBIX HE(DTEIPO-
IYKTOB MIPOTEKAET JOBOJILHO HHTEHCUBHO, TO BECHOM M OCEHBIO OHA PE3KO 3aMeIs-
eTcsl, a 3UMMOH (B 0COOCHHOCTH MO CHETOM H JIbJIOM) IIPAKTUYECKH HE TPOUCXOIUT.
TakuMm 00pazoM, B OTIIMYUE OT BOZOEMOB, ITOYBA B 3HAYUTEILHO MEHbBLICH CTEIICHH
croco0OHa K caMOOYHIIeHUIO. [109TOMY B cilydasix OOIIMPHBIX 3arpsi3HEHUH TTOUBBI
HEPTEPOMYyKTaMU YacTO STUHCTBEHHBIM CIIOCOOOM BOCCTaHOBJICHHUSI PECYpPCHOTO
[IOTEHLIHAIa TEPPUTOPUH SIBIISIETCSI MEXAaHUUECKOE ylaJeHUue — 3aMeHa 3arps3HEH-
HO¥ IOYBBI HA TIPUBE3EHHYIO HE3arpsI3HEHHYIO' .

" B HacTosiLee BPeMsI CYLLECTBYHOT TEXHONOMMK, MO3BOSOLIME U3BMIEKaTb U3 MOYBbI
HepTenpoayKTbl ANA NX AanbHENLLEro X03sMCTBEHHOTO UCMOMNb30BaHNS.
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6.5. 3akucrnieHme No4YB U KUCJTIOTHOCTb

Kucnomnocmy nousst — BaKHEHIIMI SKONOTMYECKHN (DAKTOD, OMpeaesIOmIni
YCJIOBUA KU3HCACATCIIbHOCTH IMOUYBCHHBIX OPraHU3MOB 1 BBICHINX paCTCHHﬁ, a TaKKe
TIO/IBM)KHOCTH 3arpsi3HUTENEH B IMOYBE (B MEPBYIO O4epeib, MeTayuioB). M3meHeHue
KHCIIOTHOCTH TIOYBBI B PE3YNIbTaTe MOCTYIUICHHS B TIOYBY 3arPSI3HSIONINX XUMHUYECKIX
BEIIIECTB B CTOPOHY yMeHbIIeHus1 pH HazbIBaeTcsi nooKucieHyuem TOUBbL, 2 B CTOPOHY
yBenmuenust pH — noowenauusanuem nousst (I'OCT 17.4.1.03-84), npu 3ToM moapa-
3yMEBaeTCsA TPEXkE BCErO0 TEXHOTEHHOE INMPOMCXOXKIAECHUE 3arpsA3HSIONINX BEILECTB.
Bwmecte ¢ TEM, UBMCHCHUEC KHCJIOTHOCTH ITIOYBBI MOXKET MMETH KaK TCXHOI‘GHHI)II‘/'I, TaK
M €CTECTBEHHBIN XapakTep, MO3TOMY IPOIecC MPUOOPETEHHs TOYBOI MOBBIIIEHHOMN
KHCIIOTHOCTH YacTO HA3hIBAIOT TAK)KE 3aKUCIICHUEM. BBIZIEIAIOT CIIeYyIOIE OCHOBHBIE
TIPUYUHBI 3aKUCIICHUS TIOYB.

1. Beiienenue (BbIIBIXaHHE) MUKPOOPTAaHU3MAMHU M KOPHSIMHU PaCTEHHA yTIie-
KHCJIOTO T'a3a, IPU PacTBOPEHUU KOTOPOTO B BOJIE 00pa3yeTcs yroyibHasi KUCIOTa.

2. O6pa3oBaHUEe HEKOTOPBIX (POPM Tr'yMmyca, UMEIOIIUX TOBBIIICHHYK KUCIIOT-
HOCTb. DTO MOYKET IMIPOUCXOANTH MPH MepepadboTKe TPYAHO pa3iaraeMoro opraHmye-
CKOT'0 BEllleCTBa — HAINPUMEpP, XBOHHOHN MOJICTUIIKH.

3. BcacbhiBaHH€ pacTE€HUSAMU C TTOYBEHHOM BJIArOM KAaTMOHOB IIEIOYHBIX U I1IE-
JIOYHO3EMENTbHBIX METAJUIOB (KaJIHs, HaTPUsl, KaJIbIUs, MarHUs ), PUBOJISIIEE K 000-
raleHuIo TOYBEHHOTO PacTBOPa KUCIOTHBIMU KOMIIOHEHTaMH.

4. Baecenue kucnotoo0pasyromux yroopennit. K Takum ynoOpeHusiM OTHOCST-
csl, TIPEXKE BCEro, aMMHUAYHbIC YJOOpEHHs Ha OCHOBE MOUEBUHEI, Pe0Opa3oBaHie
KOTOpPOW B HUTPATHYIO (OpMY, YCBOSEMYIO PACTEHUSIMH, COITPOBOXKAAETCS 00pa3o-
BAHHMEM a30THOM KUCIOTHL.

5. KucnotHele ocajiku, Mpu KOTOPBIX B TTOYBY C IOKIACBOM BOJIOH MOMAIA0T CepHas,
A30THAsI U CepHHCTast KUCIIOTHI (pH KHCIOTHOTO OIS MOMKET JOCTUIaTh 2—3 SMHHII).
OOBIYHBIH (HEKUCIIOTHBIN) IOK/Ib COICPIKHT TAKKE YTOJILHYHO KUCIIOTY 3a CY4ET pacTBOpe-
HUSI YITIEKUCIIOTO Ta3a M BCETa MMEET HEKOTOPYIO KUCIOTHOCTE (pH oxomo 5,5-6). Kuc-
JIOTHOCTH JIO’K/IEH MOYKET 3HAYMTEITHHO BO3PACTaTh B CIIydae MPOMBIIUICHHBIX BEIOPOCOB
B arMocdepy, CoepKaIix MeJI0YHbIe KOMITOHEHTHI. HanprMep, ripu paboTte TeTioBhIX
ATIEKTPOCTAHITNIA, UCTIONB3YFOIIMX TOPIOYKE CIAHITBI, B BO3TYX BHIOPACHIBAIOTCS] OIPOM-
HBIE MaCChI 'a30B, XOTh U MPOLIEAIINX OYUCTKY, HO COIEPIKAIIX MEJIKOANUCIIEPCHBIH a3-
PO30JIb IETOYHOTO OKCHAA KablHsl. B MOMOOHBIX CHTyalUsX MOXHO TOBOPUTH yXKe O
IIEJIOYHBIX (MM KUCJIOTHO-IIICNIOUHBIX) JOXKSIX, puuéM pH Takux noxaeit Oymer o0-
yCIIOBIIEH 00BEMOM M COCTABOM T'a30BBIX BEIOPOCOB, HHTEHCHBHOCTBIO OXKIIS U JP.

[Ipu 3akucIeHNH TTOYBBI YTHETAETCS POCT M PA3BUTHE MHOTHX CEITLCKOXO3SICT-
BEHHBIX KYIIBTYD, TIOAABISAETCS KU3HEACITEILHOCTh MUKPOOPTaHU3MOB.

48




6. 3arpsisHeHue Noys

3aKUCIIEHUE TTOYBHI MPUBOJUT K YBEIMYCHUIO MOIBUKHOCTH MHOTHX 3JIEMEH-
TOB, B MIEPBYIO Ouepeab, THKEIBIX MeTamioB. Ocobas posib B 3TOM MpoLecce Mpu-
HAJUICKHUT aJTFOMUHUIO, COJEPKaHUE KOTOPOTO B MTOYBE M B IIOYBOOOPA3YIOMINX T10-
ponax B popmax, He 00IaAI0NMINX TOABMKHOCTHIO, BBICOKO.

Paznmuaror 0OMEHHYIO M THIPOIUTHICCKYIO KHCIOTHOCTH IMOYBBI. OOMEHHAs
KHCIIOTHOCTh OOYCIIOBJIEHA MPUCYTCTBHEM CIOCOOHBIX K 00MeHy noHoB H™ u AP
B nouBeHHo-noromaroniem komiuiekce (I1I1K), kotopsie BRICBOOOKIAOTCS TyTEM
oOMeHHBIX peakuuii npu B3aumoneiicteuu I1I1K ¢ pacTBopom HelTpanbHOI comnn'?
(0OBIYHO KCIOB3YIOT PACTBOP XJIOPHJIA Kaliusl ¢ KOHIeHTpalueit 1 Moib/i). loHbl
H" obpazyrores no cxeme:

[k [ +nKCl — MK J K + (0 -3)KCL +HCL +CaCl,

B npucyTcTBUN amOMUHMS B TIOYBEHHO-TIOTIIONIAIOIIEM KOMIUICKCE MTPOTEKAET
OOMEHHAs PeaKIns, COMPOBOXKIAIOIIASICS BHICBOOOKICHHEM KaTHOHOB aTIOMUHUS,
YTO TIPUBOIUT K €€ OOIbIIeMY 3aKHUCICHUIO CPEIbl:

[ITIK JAT+ nKCl — [ITIK J K + AIC, + (n - 3)KCl

Karnon anmoMuHMs IpeTeprieBacT KUCIOTHBIN THIPOIH3 ¢ 00pa30oBaHUEM KaTH-
OHOB BOZAOPOJA:

AICI, +3H,0 — AI(OH) , + 3HCI

Kosnu4decTBO BBIACISIONIMXCS] HIOHOB BOJIOPOA U ATFOMUHUSI MOXKET OBITh OIpe-
JIEIEHO METOJIOM THUTPOBAaHUSI PACTBOPOM IIEJIOYM C HU3BECTHOM KOHIIEHTpalUew,
npUYEM CyIIECTBYIONINE METO/BI TTO3BOJISIOT ONPEICIATh BEINYUHY TTOTPEOICHIS
mEnoYH, 0OyCIIOBICHHYTO OTJeIbHO HOHAMH BOJIOPO/Ia M OTJIEIEHO — HOHAMH aJTo-
MuHUS. TakuM 00pa3oM, OOMEHHas! KHCIOTHOCTD ITOYBHI U3MEPSIETCS KOINYECTBOM
pacTBopa mENouH, H3PacXoJOBAHHOTO HA TUTPOBAHUE BHICBOOOIMBIIETOCS KOJIUYE-
CTBa HOHOB BOJIOPO/IA U aTrOMUHHMSL. Mepoit 00MEHHOW KUCIIOTHOCTH TIOYBBI OOBIYHO
cuntaroT pH coseBoii OYBEHHOM BBITSKKH, IPUTOTOBIEHHOW B CTaHAAPTHBIX YCIIO-
Busix (1,0 momiw/n xnopuaa kamms — KCl).

B 3aBucumoctu ot BenuuuHbl pH COJIEBOM BBITSDKKU PA3NHYAIOT CIEAYIOLIUE
CTETNIEH! KUCJIOTHOCTH TIOYBHI (Ta0II. 8).

2 BbITeCHEHME KUCMOTHbIX coeanHeHnii u3 MK MoxeT npomcxoamTb TOMbKO Npu ycro-
BMM obMeHa kaTnoHoB H* 1 AP Ha nmetowmecs B pacTBope B 6ombLIoM u3bbiTke. [Npu B3a-
MMOZENCTBUN NMOYBbLI C BOAOW B PAcTBOP Takke MOryT MEPEXOAMTb coaepKalimecs B noyvse
KNCMNOTHbIE COEAMHEHUS, OHAKO B 3TOM CIlyYae peyb MOXET UATU N O COEAVHEHUSIX B
cBobogHoM Buae, He cesaizaHHoM B [MTK.
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Tabnuya 8
CTeneHU KUCNOTHOCTU NOYB
pH coneBon OueHka
BbITSXKKN KUCINOTHOCTH BcTpeyaemocTb
(¥0,5 en. pH) noysbl
Penko Bctpeyaetcs B npupoaHbIx ycnoBusix. MoxeT cBu-
4 n meHee CunbHokucras | o9 P PUPOA Y
OEeTenbCTBOBATb O KMCNOTHOM 3arpsi3HEHMM MOYBbI
5 Kucnas CrnoxuBLUMecs NOA30NUCTbIe, OONMOTHbIE MNOYBbI
dopmupyroLmecs Noa3onncTbie n 60MoTHbIE NMOYBbLI, HEe-
6 Cnabokucnas pMUpytoLL - A
KOTOPble YepPHO3EMbI
7 HewntpanbHasa |YepHo3émbl
ConoHueBaTble NoYBbl. MOXeT cBUAETEeNbLCTBOBATL O
8-9 LLlenoyHas
LLIeNOYHOM 3arpsi3HEHUN NOYBbI

[ToMuMO 0OMEHHOM KMCTIOTHOCTH TOYBE CBOMCTBEHHA TAK)KE THAPOIUTHICCKAS
KHCJIOTHOCTB, KOTOpasi 00yCJIOBJI€HA BHITECHEHHEM B TOYBEHHBII PACTBOP JIOTIOJIHHU-
TEIBHOTO KOJIMYECTBA BOJOPOAHBIX HOHOB IPH B3aHMMOJIEHCTBUY C PAaCTBOPAaMH T'H-
JIpOJINTUYECKH LIEIOYHBIX coNei mim menodei. Hanmpumep, npu B3auMOAeHCTBUI
ITOYBEHHO-TIOINIOMIAIOIIEr0 KOMIUIEKCA C PacTBOPOM aleraTa HaTpusi oOpasyeTcs
YKCYCHasl KUCJIOTA!

[IIIK ] HH + nCH,COONa — [IK |3 NaNaNa +
(CH,C00),Ca +3CH,COOH + (n - 5)CH,COONa

I'maponuTHyueckas KHCIOTHOCTH (NIPU OTCYTCTBHHM OOMEHHOM) HE BpeaHa s
MIOYBBI, HO €€ HY?>KHO YYNUTBIBAaTh IIPY PEIIEHUH X035 HCTBEHHBIX BOIIPOCOB — HAIpH-
Mep, ONpeieIeHUH HEOOXOAUMOCTH U3BECTKOBAHMUS MM HHON 00pabOTKU TIOUBBL.

[Ipu BBICOKOW KHCIOTHOCTH IOYBBI I ONTHUMAJIBHOIO €€ HCIOJIb30BAHUSA B
CEJIbCKOXO3IUCTBEHHOM TPOU3BOJCTBE HEOOXOIMMO TMPOBOJUTH H3BECTKOBAHHE.
W3BecTKOBaHME SABISIETCA MPUEMOM XUMHUECKOW METHOPAIMH TI0YB U MTPOBOIUTCS
B TEX CIIyYasx, KOT/a MOYBa NUMEET H30BITOUHYIO KUCIOTHOCTH IO CPaBHEHHIO C OIl-
TUMAaJIBHOM JUI BBIPAINBAEMBIX KyJIbTyp. [IpH MOHMKEHHON KUCIIOTHOCTH, T.€. IPH
3alleIaYlBaHUU TI0YBBI, IPUMEHSIOT IPYroil METOJ XUMHUYECKOH MeTuopaluy —
TUIICOBaHUE.

ITpu skcTpeManbHO BBICOKOM KHCIOTHOCTH, BbI3BAHHOW KUCJIOTHBIM 3arpsi3He-
HUEM, 1T0YBa HE MOXKET OBITh BOCCTAHOBIIEHA €CTECTBEHHBIM 00pa3oM WIIH MyTEM
M3BECTKOBaHMA. B Takux ciaydasx MOYBY MEXaHUYECKH YIAJSIOT U 3aMEHAIOT Kade-
CTBEHHOMH, NPUBE3EHHON U3 IPYTUX MECT.

Crnemyer OTMETUTB, YTO HAPSAY C 3aKHCIECHHEM MOXET MPOHUCXOOUTh U TEXHO-
reHHOE MozlIenayuBaHue noyB. OHO MPOUCXOAUT MPH MOCTYIVIEHUH ILENOYHBIX, 1IE-
JIOYHO3EMENBHBIX U TSDKEIBIX METAJUIOB C BBIOpOCAMH METAJLTyPIrHYECKHX 3aBOJOB,;
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aMMHaKka — C BbIOpOcaMH KOMOHMHATOB II0 MPOW3BOJACTBY YAOOPEHHIH; ILIEIOYHOIO
a’po30Jisl — OKCHJA KalblMsi — C BBIOpOCaMH padOTAIOIMX HA TOPIOYMX CIAHIAX
TETUIOANIEKTPOCTAHIME 1 Ip. MacmTadbl 5THX MPOLECCOB 3HAYUTENHLHO MEHbIIIE, YeM
MPOLIECCOB 3aKUCIICHUs], 1 HETaTHBHBIE TIOCIEICTBUS HE CTONb 3HAYUTENbHBL. OIHAKO
U B 3TOM CIIy4ae MOXKET aHOMaJIbHO BO3PAcTaTh COICP)KaHUE B I10YBE TEX WM MHBIX
KOMIIOHEHTOB, IPUBOJSLICE K HAPYLICHHIO HEOOXOIMMBIX MPONOPLMH B 3IEMEHTAX
nuranus. [loBblmieHHas mEIOYHOCTh MMOYB HEONATONPHSATHA JUISi MHOTHX CEJIbCKOXO-
3STUCTBEHHBIX pacTeHui. KpoMe Toro, B yCIOBHSX IIEIOYHBIX MOYB PE3KO BO3pacTaeT
MOJIBFYKHOCTH OPTaHUYECKOTO BEIIECTBA, YTO MPUBOIUT K OOCIHEHHUIO TIOYB TYMYCOM.

6.6. 3aconeHue nNo4B

3aconénnocms MoUBBI O0YCIIOBICHA MOBBIIICHHBIM COACPKaHUEM B HEH JIer-
KOPAaCTBOPHMBIX MHUHEPAIBHBIX COJICH, 4TO, KaK MpaBHIIO, CO3AaET HEOIaronpusT-
HBIE YCJIOBHSA JJISl pa3BUTHSA M pocTa pacTeHHd. CHIIbHO3aCOJIEHHbIE MTOYBBI OOBIY-
HO HEIPUTOJHBI JJIs BbIPALIUBAHUS CEIIbCKOXO35IMCTBEHHBIX KYIbTYp. Y pacTeHUM,
IIPOM3PACTAIOIINX HA TAKUX TI0YBAX, 33/IeP)KUBAIOTCS HAOyXaHNe CEMsH, [[BETCHHE,
POCT ¥ CHIKAETCsl YPOXKAMHOCT. [Ipn OONBIINX KOHIICHTpAIHSIX COJIeH HacTymaer
rudenb pacTeHHH.

3aconéHHble MOYBHI (COJOHIIBI, COJIOHYAKU) PAaclpOCTPaHEHbI, B OCHOBHOM, B
CTEIHOW U MYCTHIHHO-CTEITHOM 00JIacTsIX, B 30HAX KAIlITAHOBBIX, CEPO3EMHBIX M UYep-
HO3EMHBIX 1T0UB. OCHOBHOHM MIPHU3HAK 3aCOJIEHHBIX (COJIOHIICBATHIX) TIOYB — MPUCYT-
CTBHE B TIOYBEHHOM pacTBOpe (TOYHEe — B TIOYBEHHO-TIOIIIONIAONIEM KOMITIEKCE)
3HAYUTEIBHOTO KOJIMYECTBAa KATUOHOB HAaTpusi. COOTBETCTBYIOLIMMU AHUOHAMU SIBJISI-
I0TCS, B OCHOBHOM, XJIOPUJ, Cy/b(]at, TuaApoKapOOHaT 1 KapOoHaT, MpuuéM Hanbosee
OTPULATEIHHO BIUSIOT HA KAYECTBO MOYBBI THAPOKAPOOHATHI M 0COOCHHO KapOOHATHI
KaK HauOoliee MIeJI0UHbIe KOMIIOHEHTHI. B 3aBUCHMOCTH OT BKJIaJIa Pa3IMYHBIX aHU-
OHOB B COJIECOAEPKAHHUE [TOYBEHHOI'O PAacTBOPa Pa3IUYarOT XJOPUAHOE, XJIOPUIHO-
cynb(haTrHOE, COIOBOE U CMEIIaHHOE 3aCOlICHHE.

3acoJieHue MOYB MOXKET MPOUCXOAUTh B CHITY €CTECTBEHHBIX U AHTPOMOTEHHBIX
nporeccoB. EcTrecTBeHHOE 3acoyieHHe MOYB MOMKET MPOUCXOAWUTH NMPH MEPEHOCE
pacTBOPEHHBIX B TPYHTOBBIX BOAAX COJIEM, U3 BOJIOHOCHBIX CIIOEB K MOBEPXHOCTH.
IIpu ucnapeHun BOABI COJb OCTAETCS HA TIOBEPXHOCTH IIOYBBI U, IIPU ONPEICIEH-
HBIX YCJIOBMSIX, BOBHMKAET 30HA 3aCOJICHUS. YCIIOBUSIMH, IIPU KOTOPBIX BO3MOXKHO
€CTECTBEHHOE 3aCOJICHUE MT0YB, TAKXKE SBJISIOTCS: HATUYNE OHUKEHUS WU HU3HHbI
Ha MECTHOCTH, A0CTATOYHAS! IPOHULAEMOCTh TPYHTOB, JJIUTEIbHBIA U yCTOHUMBBIN
xapakrep nporecca. [Ipu nepeysnaxxHeHNN 3aCOIEHHBIX TOYB BO3MOYKHBI TAKKE UX
COJIOHIIEBaHHE U 3a00J1a4BaHHE.

51




OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

AHTPOMOTreHHOE 3aCOJICHHE MOYB MTPOUCXO/IHUT, TIIABHBIM 00Pa30M, MPH OPOIIIe-
HUU TOCEBOB BOJIOH C TIOBBIIICHHOW KOHIIEHTpaluei coneit — Oonee 1 /i (coné-
HOCTB BOJIbI OOJIBINIMHCTBA peK He npesbimaet 0,2—0,3 1/1).

[Ipu BBISIBIICHUH CHJIHOTO 3aCOJICHHUS [TOYB CEIbCKOX03SIHCTBEHHBIX YOI HE-
00X0IMMO TIPOBOJIUTH CIECIUANILHBIE THIPOMEIHOPATHBHBIE MEPOIIPUSTHS — OpPO-
HICHUE, JPCHAX, POMBIBKH. [lapaMeTpbl U THITbI 3aCOJIEHHOCTHU MOYB MPHUBECHBI

B Ta0I. 9.
Tabnuuya 9
CTeneHu 1 TUNbI 3aCONIEHHOCTY NMOYB
B 3aBMCUMOCTU OT KOHLIEHTpaLu conewn

Tun 3aCONEHHOCTU B 3aBUCUMOCTU OT TUMNA U MAacCOBOWM
CTteneHb gonu conen B cyxou noyse, %
3aCONEéHHOCTU NoYB Mpapo-
Xnopuabl Cynbdatbl Kapﬁo':aTbl

[ns xnopuaHo-cynbgaTHOro 3aconeHuns
HesaconéHHble meHbLie 0,01 - -
Cnabo3aconéHHble 0,01-0,05 - -
CpenHe3aconéHHble 0,05-0,10 - -
CunbHO3aconéHHble 0,1-0,2 - -
ConoH4yaku oonbue 0,2 - -
[nsa cynbdatHOro 1 XnopuaHo-CcyrnbgaTtHOro 3acorneHns
HesaconénHble MeHbLe 0,01 MeHbLe 0,10 -
Cna6o3aconéHHsle 0,01 0,1-0,4 -
CpenHesaconéHHble 0,05 0,4-0,6 -
CunbHO3aCoNéHHble 0,10 0,6-0,8 -
ConoH4aku oonbLue 0,1 6onbLue 0,8 -
[1ns coooBOro U cMeLaHHOro 3acoreHus
HesaconéHHble 0,01 0,02 meHbLue 0,06
Cnabo3aconéHHble 0,01 0,05-0,1 0,1-0,2
CpenHe3aconéHHble 0,1 0,2 0,2-0,3
CunbHO3aconéHHble 0,2 0,2 0,3-0,4
ConoH4yaku 0,2 0,2 oonbLe 0,4

3acoyieHre MOYBbI B 3HAYUTENFHOW CTENIeHH OO0YCIOBIMBAET DS TIIOOATBHBIX
Y PErHOHAIBHBIX 3KOJIOTUYECKUX TPOOIeM, UMEIOIINX HEMOCPEACTBEHHOE OTHOIIIE-
HUE K IPOOJIeMaM OIyCTHIHUBAHUS U COTIPOBOXKIAOIIMXCS JIeTpalallueii MOYBESHHO-
pacTUTENBHOrO MOKPOBA, AKTUBU3ALIMEN 3PO3UOHHBIX MTPOLIECCOB.

52




6. 3arpsisHeHue Noys

6.7. 3arpsi3HeHNA NoYBbl, OOYCNOBMEHHbIe
NnpUMMeHeHNneM MUHepanbHbIX yaobpeHun
M necTuuMaoB

[IpumeHeHnne MUHEpanbHBIX yA0OpeHUH (arpoXMMHUKATOB, TYKOB) B CEIBCKOM
X03s1CTBE 00YCIIOBICHO €CTECTBEHHBIM N3bIMAaHUEM M3 ITOYBBI OMOTCHHBIX AJIEMEH-
TOB — COCIMHEHMH a30Ta, hochopa, KIS U Jp., YIaCTBYIONTUX B (POPMUPOBAHUH
OroMacchl ITpH BRIPAIIMBAHUH CEITHCKOX03STMCTBEHHBIX KYJIBTYP H HEOOXOIUMOCTHIO
BOCHOJHSITH WX YObUTb. OCOOCHHO OCTPO CTOMT IMPOOJIeMa BOCIOIHEHHS IMOTEPh
azora. TakuM 00pa3oM, MPUMEHEHHUE MUHEPAIBHBIX YIOOpEHUH SBIsIeTCS (aKTo-
POM MHTEHCHU(HKALIUU CETbCKOXO3sIMCTBEHHOTO MPOU3BOJCTBA. BMecTe ¢ TeM, 3To
MAacIITAOHBIN U TPYJIHO KOHTPOJIUPYEMBIH TIPOIIECC, IPUBOISIIMN K 3HAYUTSILHOMY
MIPEBBIIICHNI0 BHOCHMBIX KOJIWYECTB OMOTEHOB HAJl TPEOYyEeMbIM IS BOCIIOIHEHUS
WX €CTECTBEHHOH yObUTH. B pe3ynbrare BO3HUKAET OMaCHOCTD YXY/IICHUS KadyeCcTBa
MPOIYKTOB MUTAHUS U 3aTrPSI3HEHHS COTIPSKEHHBIX ¢ TIOYBOM aTMOC(ephl U MPUPO/I-
HBIX BOJ U30BITKOM arpOXMMHKATOB.

N30bITOUHBINA 30T HAKAIUTUBACTCS, B OCHOBHOM, B (popMe HHTparoB. [lockombky
B 3TO (hopMe a30T MOYBOM HE COPOUPYETCs, OH JICTKO BBIMBIBACTCS U3 HEE (OKICBBI-
MH, TaJbIMA BOJAMH), TIEPEXOUT B TPYHTOBBIE BOABI M Onmsiexamime BomoéMbl. [lo-
MHMO OTPHIIATEIILHOTO BO3MEHUCTBHS HA POCT PACTEHHUH, HaJIM4re M30BITOYHOTO a30Ta 1
€ro BBIMBIBAaHHE TIPUBOIUT K TOMY, YTO TaK)KEe CHUIIBHO BBIMBIBACTCS KaJMif; B MEHBIIICH
crenienu — ocop (docdarer). CreneHus: 0 HanOOIEe PACIPOCTPAHEHHBIX TOPIOBBIX
(hopMax MUHEpPAITLHBIX YII00pEeHUI TprBeieHbI B Ta0. 10. 3 TaOnuis BUITHO, YTO MUHE-
PpasbHbIE YI0OpEHHMS TIPEJICTABIICHBI COSTMHEHHUSIMHU, PACTBOPUMBIMHE B PA3HOH CTETICHH, &
TIPE/ITOYTHTEIEHBIM SIBJISETCS MCTIONIB30BaHNE TPYAHOPACTBOPHUMBIX COSAMHEHHIA.

Tabnuya 10
XapaKTepucTukm MMHeparnbHbIX yOo0peHui
OcHoBHoe
ToproBeoe . PactBoO- .
AencTeylollee BHewHun
Ha3BaHue pumocTb o LiBet
o06peHus BeLecTBO (XUMu- B Bope* BUA
ya yeckasa dpopmyna)
NH,NO,, KNO,,
A3sodocka NH,H,PO,, NH,CI, XP r Po30BbIl
KClI, Ca(NO,),
LB NH,CI XP K,F |Benwiit
pUCTLIN
g“;i""“”" e (NH,),SO, XP K,[  |Benbiit (6ecuseTHbiii)

53




OueHKa 3KONorm4eckoro COCTosiHusi NOYBbI

lMpodomkeHue mabn. 10

OcHoBHoe
ToproBsoe - PacTtBo- -
AelcTBylOLLEE BHewwHui
Ha3BaHue pumMocTb o LiBer
oBpeHun BeLecTBO (XUMu- B BOgE* BUA
YA yeckas hopmyna)
XKentoBatbIn nnu rony-
Ammodoc, NH,H,PO,, XP r Gow (oTTeHOK onpepe-
anammocpoc (NH,),HPO, naeTcsa cogepxaHuem
MUKPO3rieMeHTa)

NH,H,PO,,
Ammodpocka (NH,),HPO,, NH,ClI, XP r PosoBatbin

KNO,, KCI
rmnc CaS0O,x2H,0 TP rn Benbiii, cepoBartbiit
Aonouvrosas CaOxMgOx2CO, HP M Cepogarbiit
Myka
M3BecTHsAK CaCQ, HP M Benbin (0o ceporo)
Kanui xnopu- KCl XP K.T  |Benwit
CThliA
Kanus cynedar K,S0, XP mn Benbii
Kapbamup, (mo- CO(NH,) XP K,T |Benbit
YyeBMHa) 272
Myka ussectko- CaCO,, MgCO, HP n CepoBarbiit
Bas
Myka docdo- ! .
pUTHaS Ca,F,(PO,),xCaCO, HP M Cepo-KopuyHeBbI
HuTpo- .
amMMOchocka NH,NO,, NH,H,PO, TP r Benbii
HUTOO- NH,NO,, KNO,,
aMMF())(bOCKa NH,H,PO,, NH,CI, XP r Po3oBbli

KCl, Ca(NO,),
NH,NO,, CaHPO,,
Hutpodocka (NH,),HPO,, KNO,, TP r Benbin
NH,CI

Mpeuunutar CaHPO,x2H,0 HP mn Beno-cepelit
e CU NH,NO, XP r Benbiit
ayHas
Cenurpa - Ca(NO,),x2H,0 XP K |Benwi
BECTKOBast
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OkoH4aHue mabn. 10

OcHoBHoe
ToproBsoe ° PacTtBo- .
AencTeylollee BHewHuin
Ha3BaHue pumocTb o LiBet
0BpeHms BELLEeCTBO (XUMU- B BOge* BUA

YA yeckasa dhopmyna)
Cenutpa Kanuit- KNO, XP K |Benbii
Has
Cenutpa Harpu- NaNO, XP K |Benwit
eBasi
Cynepcbvo ccbaTv CaHPO,x2H,O Benbin, ronybosaTtbin,
(npocTow, nBOR- Ca(H PO4 22H o TP r s s
HoiA) a(H,PO,),x2H, pO30BbIN, YEPHbLIN
Skodhocka KH,PO,, K,HPO, TP r Cepbini

* XP — xopowwo pactsopumo, TP — TpyaHo pactBopumo, HP — HepacTBopumo.
** [ — rpanynbl, K — kpuctannsl, [T — nopoLuok.

Bwmecre ¢ Tem, HeraTuBHbIE NOCIEACTBUS AJISl OKPYXKAIOIIEH Cpeabl U AJIs JII0-
Jeil BOBMOXHBI M MPH HCIOJIb30BAHNH, Ka3aJ0Ch Obl, «3KOJOTHYECKH YHCTHIX)»
Oprannyeckux yaoOpeHuil (HaBo3a, Topda, kommocra). B cBs3u ¢ Bo3pacTaHuem
MaciITaboB MPUMEHEHHSI OPraHUYeCKUX yIOOpeHUH MpH UX MONAAaHuU C MOJeH
B BOZOEMBI B MTOCJIEIHUX CO3/IaI0TCS YCIOBUS, OMAronpusaTHBIE ISl Pa3MHOXKESHHS
MaTOTeHHBIX OakTepuii, rpuokoB. Hampumep, pasMHOKEeHHE B BOJOEME TOYBEHHO
aMEObI MOXKET IPUBOIUTD K 3apa’KCHUIO JIIOAEeH MEHUHIO9HIealuTOM IPH Kyna-
HUHU.

[ToMrMoO MUHEpanbHBIX YIOOpPEHHMH K CpelCTBaM MHTCHCHBHON XMMM3alHUU
CEJIbCKOX03SIIICTBEHHOTO TMPOU3BOJICTBA OTHOCSTCS IMECTULMJbI (S10XUMMKATHI,
npenHa3HauYeHHbIe 11 OOpbOBI C COpHSKAMH, TPUOKOBBIMHU OOJIE3HSIMH, pa3HO-
00pa3HBEIMU BPEIUTEISIMHA H T.1I.).

B HacTosmee Bpems demoBekoM ucmoibdyeTcs: Oonbiie 400 HanMeHOBaHUI
nectuuaos, Ho [IJIK onpenenens! auiib ans 30 U3 HUX.

Haubosee ycTOMUMBBIMU K PA3IOKEHUIO B YCIOBHUSX MOYBHI (M B yCIOBHSIX
JIpYTUX MPUPOJHBIX Cpea) SBISIOTCSA XJIOpOpraHUYecKre MeCTUIUABI (HampuMep,
JAT). Onn ke o6nagatoT 1 HanOoiee BEIPAKEHHBIMU KyMYJISTHBHBIMH CBOWCTBA-
MH, T.€. CHOCOOHBI HAKAIUINBATHCSI B TKAHSX PACTCHUIN U )KUBOTHBIX, I1€PE1aBaThCs
IO MUIIEBHIM LIETISM.

[Ipu 00paboTKe MOCEBOB MECTHLXAAMH OCHOBHAS UX 4YacTh OCTAETCS Ha IO-
BEPXHOCTH OYBHI U pacTeHuil. [lecTuunabl ancopOupyroTcs OpraHnuecKuM Belle-
CTBOM M MHHEpaJIbHBIMU KoJlslongamu nouB. IlomydeHs! qaHHbIe, 4TO TyMyCcOM a-
copoupyetcst 10 80% mectutuaos. M30bITKH IECTUIINIOB MUTPUPYIOT, TTOMAaas B
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rpyHTOBBIC BOJbI. Takke BeET ceOst CO BpEMEHEM U BCSI Macca «HEYCBOCHHBIX) I1e-
CTHIIHMJIOB, TIOCKOJILKY UX aJIcopOIus B mouBe oOpatuma. Hampumep, uepes HecKolb-
KO JICT BHECEHHBIC B TIOYBY MECTHUIIM Bl MOTYT OBITh OOHAPYKEHBI B BOJIC KOJIO/IIICB
Ha mryoune mo 50 M. HakarmBasich B TIOUBE W PaCHpOCTPAHSACH C TPYHTOBBIMHU
BOJIaMH, TIECTHUIIM/IBI MOTYT TIepelaBaThCs 10 METsIM MUTAHUS U BBI3BIBATH 3a00I1e-
BaHUS JIFOAEH 1 )KUBOTHBIX.

Haxomnenue octarkoB MECTULUIOB B MOYBE 3aBUCUT U OT HPUPOIBI TOKCHU-
kaHTa. Hanbomnee cTOMKUMU SBISIFOTCS TIECTUIMABI U3 TPYII XJIOPOPTaHUYESCKUX
coeHEeHUN U nueHoB. OHU COXPAHSIOTCS B MOYBE B TCUCHUE HECKOIBKUX JIET
(tabm. 11). K ToMy e dem BbIIIe BHECEHHAS J103a, TEM JJIUTEIhHEE COXpaHsIeT-
csl TOKCHKaHT. PocopopraHndecKkre COeTNHEHNS U TIPON3BOIHBIE KapOAMIHOBOM
KHCIIOTHI TEPSAIOT CBOIO TOKCHYHOCTh MEHEe YeM 3a 3 Mecsia W MpHU pacraje He
00pa3yrT TOKCHYHBIX META0OIHUTOB, YTO JIEIACT ATH COSAUHEHUS MTPEINOYTHTEIb-
HEe B MPUMEHCHUH.

[Ipu BHECEeHUU MECTHUINIOB aBUAIMOHHBIMU METOAAMH OHHU PACHBUISIOTCS U
MOTYT TIEPEHOCUTLCS BO3AYITHBIMA MacCaMH Ha OOJBIIIIE PacCTOSHUSA. MHOTHE T1e-
CTHIHM/IBI U UX META0OIUTHI'? 00HAPYKUBAIOTCS TaM, TJI€ UX HUKOTA HE TIPHMEHSLTH
(marmpumep, B AHTapkTHie). CucreMaTiueckoe MPUMEHEHHE B OOIBITNX KOJIMYECT-
BaX CTOMKHUX M 00JIQIal0IUX KYMYJISITHBHBIMH CBOWCTBAMH TIECTHIIAOB TIPUBOIUT
K TOMY, YTO OCHOBHBIM HUCTOYHUKOM 3aTrPSI3HEHUS OKPY>KAIOIIECH Cpeibl CTAHOBUTCS
CTOK TaJIbIX, TOKICBBIX U TPYHTOBBIX BO/I.

Tabnuua 11
ONuTenbHOCTb TOKCUYECKOro AeNCTBUA pa3fnnYHbIX NecTMuMaoB
HanmeHoBaHue necTtuumgos | OnuTenbHOCTbL AEUCTBUA
UHcekTUUMAbI
TokcadpeH 6 net
lentaxnop 9 net
AnbapuH 9 ner
oaT 10 net
Xur 11 net
XnopgaH 12 net
Fepbuumnabl
2-4-5-T 6 mec.
OwnypoH 16 mec.
CvmasuH 17 mec.
ATpasuH 17 mec.
lopgoH 19 mec.
MoHypoH 36 mec.

3 MeTabonuTbl — NPOMEXYTOUHbIE NPOAYKTLI MPEBPALLEHUN XMMUYECKUX BELLECTB Npu
NX HAXOXAEHUUN B OKpYXatoLlen cpeae.
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Oco0eHHO YrHETaIle MeCTUIUABl BO3JEHCTBYIOT Ha TOYBEHHBIC OaKTepuH,
KOTOpBIC OKAa3bIBAIOTCS II0J[ UX HEMOCPEJACTBEHHBIM BIIMSHUEM. bakTepHalbHYHO
(h1opy HACTONBKO CHITBHO TIOAaBIIsieT 99% MEeCTHIUIOB, YTO OHA CIIOCOOHA BOCCTA-
HOBUTLCS JIUIIb 110 UCTEYCHUH 1—2 MECSIEB. DTO COOTBETCTBYET MPOIOIKHUTEIb-
HoctH xu3HA 1000—10 000 mokosieHn OaKTEePHit M UMEET JAJIEKO MAYIITHE TTOCIIe-
CTBUS JIJIsl BCETO COOOIIECTBA MIOYBEHHBIX OPTaHU3MOB.

[TomHast qeTOKCUKAIHSI TIOYBBI OT TIECTUIMIOB MTPOUCXOAUT JIUIIb TIPH UX pac-
I1ajic Ha HETOKCUYHBIE KOMIIOHEHTHI. Pa3I0)KeHNI0 TOKCUKAHTOB CIIOCOOCTBYIOT pe-
aKI[UH OKUCIICHHS, BOCCTAHOBJICHUS U THApoinu3a. Hanbosee akTHBHO pa3noKeHHe
MECTHIIUIOB MTPOU3BOAAT MOYBEHHBIE MUKPOOPTaHU3MbL. [Ipu yuactuu hepMeHTOB
MHKpPOOPTaHU3MOB B TI0YBE U MOYBEHHOM PAaCTBOpPE aKTUBHO MPOTEKAIOT MPOIIECCHI
THIPOJIH3a, OKUCICHUA-BOCCTAHOBIICHUS U JIP. XapaKTepHO, YTO MUKPOOPTaHU3MbI
WCTIONB3YIOT JJIsl CBOGH JKU3HEICSITEIbHOCTH YIJIEPO/I, a30T, (hochop U Kaluii, KOTo-
phI€ BXOIWIHM B COCTaB MOJICKYJI MIECTULIUIOB.

[IpumeHenne MUHEpaIbHBIX YIO0OPEHUH U MECTUIINIOB pacCMaTPHUBAETCs HEKO-
TOPBIMHU y‘-IéHBIMI/I KaK HaMEPEHHOC 3arpsA3HECHUEC ITOYBbI, IIPUBOAAIICE K PA3JINYHBIM
9KOJIOTHYECKUM TIpOOIeMaM.

OxpaHa I04B OT H30BITKA YAIOOPEHHU U MECTUITIIOB UMEET PsiJT OOIINX OPTaHu-
3aMOHHBIX Mep. K HUM OTHOCATCS: pa3paboTKa HOBBIX JUIUTENBHO JEHCTBYIOIINX
IrpaHyJIMPOBAHHBIX (POPM YIOOpPEHHI; MTPUMEHEHHUE KOMIUICKCHBIX ()OPM XHMHKA-
TOB, HUCIIOJIB30BAHUC paHHOHaHBHOﬁ TCXHOJIOTUHU BHECCHUA; CO3JaHUC U IIPUMCHEC-
HHE MeHEee TOKCHYHBIX U MEHEE CTOMKHX COGI[I/IHCHI/II‘/'I 1 YMCHBIICHUEC /103 UX BHECC-
HUS B TIOYBY; COOIOZICHNE TTPABHII XPAHEHUS U TPAHCTIOPTUPOBKH U T.JI.

6.8. 3amycopuBaHue No4B n Npoodnembl cBanok'

[ToYBBI SIBJSIFOTCS HE TOJIBKO aKKYMYJIITOPOM 3arpsi3HEHU I XUMUUECKUX, HO U 3a-
epsisHerul mexanuyeckux. K TakoBBIM OTHOCHTCS 3arps3HEHHE Pa3IMIHBIMU BUIaMHU
Mycopa. [lox MycopoM NOHUMatOTCs OBITOBBIE OTXOIIBI (OTXO/IBI TOTPEOIICHHS ),  TaK-
JKE CTPOMTENBHBIC U MPOMBIILICHHBIC OTXOJbI, Pa3MEIIEHHBIC B HE YCTAHOBICHHBIX
IUTsI TOTO MECTaX — Ha TEPPUTOPHUSIX KUIBIX 30H, TAPKOB, aBTOMATUCTPAse, caio-
BOJICTB, B BOJIOEMax U Mp. BbITOBbIE OTXOJbI — OJIHA M3 BAXKHEUIIIUX IKOJIOTUYECKUX
po6IIeM JIF000T0 KpyITHOTO Topoa. Hampumep, cormacHo oy OIMKOBaHHBIM TAHHBIM,
Ha | sxutens Cankr-IlerepOypra obpasyercst 1 M* nim 180 Kr OBITOBBIX OTXOIOB B TO/I.

4 laHHasA rmaBa NOAroTOBIEHA C UCMONb30BaHMEM MaTEPMANOB EXEroaHbIX akumn «He-
nenst okpyxatowlen cpeapbl B CaHkT-lNeTepOypre» YnpaBneHusi No 3alimUTe OKpyXatoLLen cpe-
abl CaHkT-lNetepbypra.
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JlaHHBIE CTATUCTHUKHU 1O KPYIHBIM TOPOJIaM CBUJIETEIHCTBYIOT, YTO OOBEMBI OTXOIOB
€KETOTHO YBEIUYUBAIOTCS Ha 2%.

[Togo6HO TOMY, KaK ¢ TOYKH 3pEHUS] XUMHUKA TPsi3b — OTO XMMUYECKHE Belle-
CTBA, HAXOAAIHECS B HEMMOAXOAAIIEM MECTE, TaK U MYCOpP C TOYKHU 3pCHUA MaTCpU-
ajoBefa — ATO MPEAMETHI U MaTepHaibl, pa3MeNIEHHbIE B HEMOJIOKEHHOM MeECTe.
OpHako aleKo He BCE BHJIBI MycOpa XUMUYECKH WHEPTHBI M MPUBOJAT TOIBKO K
MEXaHUYECKOMY 3arpsi3HEHUI0 OKPYXKArollel cpelbl (CIenuaIiucThl CYUTAIOT, YTO
0e30IacHBIX OTXOJIOB BOOOINE HE ObIBaeT). MHOTHE BUJIBI MyCOpa B €CTECTBEHHBIX
YCIIOBUSAX MOTYT pasjiaratbCs, BO3roparbCs U 06p330BI)IBaTI) XUMHWYCCKHEC BCUICCTBA,
3arps3HAOmre BO3AYyX W BO/BI. KpOMe TOT'0, HCKOTOPBIC OTXOAbI HOTpe6JIeHI/I$I u
MIPOMBIIIUIEHHBIE OTXOZBI CAMHU TI0 ce0e CoiepKaT BHICOKOTOKCHYHBIE COCAMHEHUSI.
Takumu SBISIOTCS, HAIPUMEP, aBTOMOOMIIBHBIE aKKyMYIISITOPbI, HUKEJIEBO-KaIMHU-
eBble Oarapeiiku, oTpabOTaHHBIE JTFOMHHECIICHTHBIC JIAMITbI, EMKOCTH C HEH3pac-
XOJIOBAaHHBIMH JIO KOHIIA JJAKOKPACOUHBIMU M TOPHOYE-CMAa30YHbIMH MaTepUATIaAMH,
HWHCCKTUIIUAAMHU U PA3JIMYHBIMU XUMUWYCCKUMU MIPOAYKTAaMHU U JIpP.

WHorna mycop oOpa3yeT CKOIUICHHUs, KOTOPbIE MOTYT UMETh MaruCTpaabHbIA U
MJTOIIAIHON XapakTep. Takue CKOIUICeHHUs] Mycopa Ha3bIBalOTCA CBaJIKaMu. B repBom
clly4ae pedb HJIET O PACIOJIOKEHUH CBaJIOK BIIONH JAOPOT, BO BTOPOM — Ha HEKO-
Topoii Tepputopuu. Ha cBamke MOTYT cOoCeCcTBOBAaTh ONThIE OYTHUTKMA M MHUIIECBHIE
OTXO/IbI, TUTACTMACCA U JpeBecrHa. [[0CKOIbKY OTXOIBI TOTPEOJICHUS SBIISIOTCS He-
OTHEMJICMOM JIeTaJIbl0 YpOAHU3AIINHY, & TPOMBIIUICHHBIC OTXO/bI HEM30EKHO 00pa-
3YIOTCSl B IIPOMBIIIJICHHOM ITPOM3BOJICTBE, TO JIJISI MyCOpa M CBAJIOK TOPOJICKUMH
BJIACTSIMU BBIJICJICHBI CIICITUABHBIE TEPPUTOPHH, KOTOPBIE TIPEAHA3HAYCHBI IMEHHO
JUTSL pPa3MEIEeHHs TaM Pa3IMYHBIX OTXOMOB. J11s1 OBITOBBIX OTXOOB OpPraHU30BaHbI
CBAJIKH OBITOBBIX OTXOJIOB M KOMOHMHATHI 110 UX TiepepadoTKe, a Jijisl IPOMBIIUICHHBIX
OTXOJIOB (B TOM YHCJIC TOKCHYHBIX U 0COO0 TOKCUYHBIX ) — TOJIMTOHBI 10 HX 3aX0PO-
HEeHUIO U mepepaboTtke’. J[ist Toro, 4T00BI CBECTH K MUHUMYMY 3arpsi3HEHUE OKPY-
JKAIOIIEH CPEIbl OT CKOTUICHHA MyCOpa, MECTa JIJISl €T0 Pa3MEIICHUS U 3aXOPOHCHUS
BBEIOMPAOTCSI 0CO00 TIIATEILHO, ¢ YIETOM penbedha MECTHOCTH, XapaKTepa MOICTH-
JIAIOIINX TIOPOJT ¥ TPYHTOB, PACIIONIOKEHHS BOJIOHOCHBIX TOPU30HTOB, HAIIPABIICHUS
Mpeo0IaIatoX BETPOB, OTCYTCTBUS OJM3KO PACIIONIOKEHHBIX MECT TPOKUBAHUS
Y CKOIUICHUS JtONieH U ip. Bee cBayiku, MOSIBIISIONIUECS B MECTaX, CHEIUAIBHO JIJIS
OTOT'0 HC NTPE€AHA3HAYCHHBIX, HA3bIBAIOTCA HECAHKITMOHUPOBAHHBIMHU. .HIOILI/I n JOJIK-

5 B CaHkT-letepbypre 25% BbIBO3MMbIX KOMMYHanbHbIMK Criy>k6ammn ObITOBbIX OTXO-
A0B nepepabaTtbiBaeTcs Ha MycoponepepabaTbiBaloLLyX 3aBogax B KOMMOCT, OcTalibHOe 3a-
XxopaHuBaeTcs Ha nonuroHax CesepHbiv, KOxHbIN 1 CeBepHas Camapka. ToKkCuyHble n 0cob0o
TOKCUYHbIE OTXOAbl BbIBO3ATCA Ha crneumanbHbli nonuroH KpacHbii bop. KoHTponb 3a akorno-
rMYECKON cuTyaumen Ha NoNMroHax 1 B panoHax nx pacrosioKeHNs OCyLLECTBAAT «JIeHKoM-
npupoaa» 1 caHuTapHble cnyx0bbl ropoaa.
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6. 3arpsisHeHue Noys

HOCTHBIE JIMIIa, BAHOBHBIC B UX IMOSBICHHUH, JOJIKHBI HECTH aMUHHCTPATUBHYIO
(aMHOTA ¥ YTONOBHY0) OTBETCTBEHHOCTh. CaMOBOJIBHBIE CBAJIKH OTXOJI0B — yTPO-
3a BCEMY KHUBOMY.

CrenyeT ynoMsiHyTh W O TaKOW Pa3sHOBHIIHOCTH OTXOJOB, KaK OCaaKH, 0Opa-
3yIomIHecs Mpu padoTe KOMMYHAJIBHBIX OYHCTHBIX COOpYyKeHHH. OTXOABI TaHHOTO
BUJIa BBIBO3SITCS Ha CIEIIHAIbHBIE MIIOBBIE TUTOMIAAKH, 3aHUMAIOIINE K HACTOSIIEMY
BpEMEHH TOJNbKO B JIeHWHTpaickoii obmacTu mromanb 160 ra, BEIBO/S III0JOPOAHBIE
3€MJIU U3 €CTECTBEHHBIX MPUPOJIHBIX YCIOBUMA, JIeTast UX HEIIPUTOAHBIMHU JJIs1 X035~
CTBEHHOTO HCTIOIH30BAHUSI.

MOKHO BBIACIUTH CICAYIONINE BUIBI YIIIEPOOB B CBSI3U C 3aMyCOPHUBAHUEM Tep-
puTOpHit M 00pa30BaHIEM CKOTICHHH MyCcopa U CBaJIOK.

1. Ywepowr sxonomuueckue, cBSI3aHHBIE C HEBO3BPATHOCTHIO B chepy Mpou3-
BOJICTBA U TIOTPEOJICHUSI MaTEPHUAIIOB U IIEHHOTO BTOPUYHOTO CHIPBSI.

2. Ywepowi sxonocuueckue, CBsi3aHHBIC ¢ PA3HOOOPA3HBIMU HAPYIICHHUSIMH B
OKPY>KaIOIIeH CpeJie B CBSI3M CO CBAJIKAMU: MEPEKPHITHE U YHUUTOKCHUE TTOUBHI
U HapyleHue e€ CBONCTRB; 3arps3HEHNE TI0YBbI, IOYBEHHBIX M MOBEPXHOCTHBIX BO/I,
a TaKKe BO3/yXa; MacCOBbIE OMOTHYECKUE HAPYIIEHHS Ha BCEX YPOBHSIX OpraHU-
3alMH KUBOW TIPUPOABI B paliOHE PACIIONIOKEHUS CBAJIOK, MPUYEM HAMOOIBIITUI
yiep6 HaHocuTcs Oonee mpocThiM Gopmam (ouBeHHOU (iiope u dayHe, HaceKo-
MBIM U JIp.).

3. Dememuueckue yujepowi, 00yCIOBICHHBIC HEYIOBICTBOPUTEIBHBIM, C TOU-
KM 3PEHUS ICTETUYCCKUX MOTPEeOHOCTEH YesI0BeKa, BHEUIHUM BHIOM TEPPUTOPHUI
30H OTJIBIXA, IPUPOJHBIX 30H, MECT MPOXKUBAHUSA U Jp. B 3TOM oTHOIIEHNN WHOTIA
ACTETUYECKUH ymepd MOKET BO3HHUKHYTH JIa)Ke OT HAIMYUS HECKOJIbKUX EIUHUI]
XUMHYECKH HHEPTHOTO MyCOopa.

4. CoyuanvHole yuepobl MOTYT OBITh CBSI3aHBI C 3200JICBAEMOCTHIO HACEIICHUS
palioHOB, IPUJICTAIOIIMX K HanOoJIee OMmacHbIM cBaJikaM. CIIe/lyeT YYUThIBATh TAKKE
HE0OXOIMMOCTh OTBJICUCHUS Ha IEPUOTUICCKYIO YOOPKY OT MyCOpa M CBaJIOK YaCTH
TPYIAOCIIOCOOHOTO HACEIICHHSI.

Bopr0a ¢ mociencTBUsIMI 3aMyCOPHBaHUS TIOYBBI M OKPY)KAOIIEH Cpebl BO-
o0111e, ¢ HeCaHKIIMOHUPOBAHHBIMH CBaJIKAMH HOCUT KOMIUIEKCHBIN XapakTep. C of-
HOW CTOPOHBI, HEOOXOAUMO BHEIPATH KYJIbTYpPYy MOTPEOICHHUS, YTO MO3BOJIUT CHU-
3UTh 00IIee KOIMMYECTBO OTX0A0B. C JPYroii CTOPOHBI, OTPOMHBINA 3((HEKT MOTIO
OBl IPUHECTH MOBTOPHOE KCIIOJIH30BAHKME LIEHHOIO BTOPHUYHOTO ChIPhS — TAKOIO,
KaK KapToH W Oymara, aJIOMHHHEBBIE OaHKHM W YEPHBIA METaJUIONoM, TTacTMacca
U JIp., B OTPOMHBIX KOJIIMYECTBaX BHIOPACHIBAEMOTO HBIHE B BUIE OBITOBBIX OTXO-
JoB. O4eHb BaYKHBIM JIEJIOM, CITIOCOOHBIM 3HAYUTEILHO O0JIETYNUTh MPOMBIIIICHHY IO
YTHIIU3AIUIO OTXOJIOB, SBJISETCS pa3ieibHbIi cOOp Mycopa. HakoHel, HeoOXoanmo
MOBBIIIATEH OOIIYIO KYJIBTYPY U 3KOJIOTHYECKYIO IPaMOTHOCTh HACEJICHHUS, BHEIPSTh
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pecypcocbeperaromire TeXHOIOTHH U Jp. [lonuTruka ropoickux BiacTeil cuuTaercs
9KOJIOTUYECKH OPUEHTUPOBAHHOMW, €CIM OHA HalleJIeHA B MEPCHEKTHUBE HA OTKAa3 OT
CBaJIOK M TIepepaboTKy Mycopa MO COBPEMEHHBIM TEXHOJIOTHSIM.

Cxema NEPBHYHOIO SKOJOTHYECKOTO OOCIIECIOBAaHUS TEPPUTOPUU palioHa U
(hopma MPOTOKOIAa OMMCAHMSI HECAaHKITMOHUPOBAHHOW CBAJIKU NPUBEICHA B TIPH-
JIOKCHHU 2.
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Koner| o3HakoMuTe/1bHOTO (pparMeHTa.

[TonHyto Bepcuio M3aHMs B IIEYaTHOM BUJje MOXKHO ITPHOOpeCcTy Ha
oduiaabHOM caiiTe rpynmsl KoMmmannit «Kpucmac»: https://christmas-
plus.ru/catalog/dokumentatsiya/

Ecnu BBI paHee HpI/IO6PeTa}H/I JaHHOE M3OaHNE, TOKYMEHTallIO VN
O6OPYI[OB3.HI/[€, B COCTaB KOTOPOT'O OHO BXOOWJIO, HO 110 KaKMM-TO
IIpNYMHaM €ro yIrpaTvian Nin HYy>KJa€TeCh B OOHOBIEHHOIT BE€pCUN, BbI
MOJKETE CBA3aTbCA C HAIUIMMU MEHEIDKEPpaMH, I Mbl HallpaBVIM BaM IIO/THYIO
AKTYyaJIbHYIO BEPCUIO I/ISJlaHI/I}I/I[OKYMeHTa B 9JIEKTPOHHOM BUTE.

B ppyrux cny4asax npefycMOTpeHO NpefoCTaB/IeH)e aKTyalIbHOM BEpCUN
IIpY YCTIOBUY OIIATHI.

3a mononHUTENBHO MHOPMaLMeil 06palaiTech:
+7 (800) 302-92-25 (3BoHOK 0 Poccuu 6ecriaTHblin)
+7 (812) 575-54-07

+7 (812) 575-50-81

+7 (812) 575-55-43

+7 (812) 575-57-91

E-mail: info@christmas-plus.ru
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NMNOPTATUBHBIE MOYBEHHBLIE JIABOPATOPUU

OcobeHHOCTU YKNaA0K

PaHueBas noyseHHas nadoparopus Tuna PIJ1 (3 mogudmkaumm)

+  O6béMm paHua - 70 n, KonM4ecTBO MECT (s4eek) — 12,
B TOM YucCre B A4eiikax oCHoBHoM cekumm — 10.

*  KoHCTpyKumMsa paHua: nonmyxECTKUA Kapkac, U3MeHs:-
emMasl BHYTPEHHSS MNMaHWpoBKa, OTKWUAbIBAKLLASCS
NaHenb-CTONMUK, 3alMWEHHOCTb OT JOXAS U rpsiau,
aHaTOMWUYHAs KOHCTPYKLMS CMIHBI U NSIMOK, MOSICHOM
peMeHb, rpyaHas CTsxka.

« [abapuTHble pasamepbl, MM — He Bonee 480x260x900

*  Macca - He 6onee 20 kr.

HacronbHas noyBeHHas nadopartopus tuna HIJ (2 mogudmkaumu)"

YHuBEpcanbHas HacTomNbHas

yKnagaka, BMECTUTENbHaS

W yoobHas B yCroBusX

6a3oBoro nareps v cTaumoHa-

pHoOM nabopatopum.

B pa3BépHyTOM COCTOSHUM —
aboyee MeCTo oneparopa.

EOHOJ‘IHHGTCFI npubopamu n

TECT-KOMMIEKTaMM.

« [abapuTHble pasmepsl, MM
— He 6onee 800x310x650
*  Macca - He bonee 40 kr.
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Habop-yknagka ans
(hOTOKONOPUMETPUPOBAHMS
«OkoTecT-2020-K»

Becbl, KoHAyKTOMETD,
MOYBEHHbII
TEpPMOMETP Y Mp.

Otaen npopaxk MK «Kpucmac»

191119 CankT-leTepbypr,
yn. KoHctaHTuHa 3acnoHoBa, 4. 6

Ten.: +7(812) 575-50-81, 575-55-43,
575-57-91, 575-54-07

Ten. +7(800)302-92-25
H6ecnnaTHbIn 3BoHOK Nno Poccuun
E-mail: info@christmas-plus.ru

MpousBoacTBEHHO-NabopaTOPHbIN
komnnekc NK «Kpucmac»

191180 CaHkT-lNeTepbypr,
Hab. pekn @oHTaHku, a. 102

Ten. +7(812)575-88-14 (aupexums)
E-mail: f102@christmas-plus.ru

OTpen npopax B Mockee

127247 r. Mockaa,
[OMutpoBsckoe Wwocce, 3.96, kopn.2

Ten.: +7(917)579-66-02
E-mail:
n-chernyh@christmas-plus.ru,
infoldecologlab.ru
http://ecologlab.ru

[pynna koMnanum «Kprcmac» aBnsieTcd pocCUMCKUM NPOU3BOAUTENEM.
Bcsa npogyKkums NnpovM3BoANTCA U3 0TEYECTBEHHOMO Chipbs M KOMMIEKTYHOLLUX.
370 Bcerpga obecneymBaeT BbIrofHble AN NoKynaTesen LeHbl Ha NPoAyKL U0 KOMNaHUW.

CucTeMa MeHeKMEHTa KauecTsa npeanpusTUs
cepTudMuMpOBaHa Ha COOTBETCTBME TPeOOBAHMAM

MexayHapoaHoro cranpapra IS0 9001
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