Il MexnyHapoaHas KOH(DEpEHIIHS yIaiuxcst
«HAYYHO-TBOPYECKHI ®OPYM»

Hay‘IHO-I/ICCJIe,HOBaTCJIBCKaH pa60Ta

BJIMAHUE BbIBPOCOB METAJIUIYPITUYHECKNX KOMBUHATOB
MYPMAHCKOH OBJIACTU HA MUKPOMMUIIETHI ITOUBbI

IKOJIOT U

Buvinonnuna:
aoux Tamapa Bnaoumupoena,
11 knacc MBOY COLLI Ne 15

Pyxosooumenw:
Kopkauesa /luna Anexcanopoena,
yuumenv MBOY COLI Ne 15

Hayunwvui koncyromanm:

Kopueiikosa Mapusa Bhnaoumupoena, kanouoam o6uoiocudeckux Hayx,
3amecmumens oupekmopa no Hayurou pabome ATHU PY][H (e. Mocksa) no
cosmecmumenvcmay cmapuiuii Hayunvii compyonux UIITIIC KHI] PAH



BJIMAHUNE BbIBPOCOB METAJIUIYPIT MTYECKMX KOMBUHATOB
MYPMAHCKOH OBJIACTU HA MUKPOMUIIETHI ITOUBEI

Hsanuk Tamapa BimagumupoBHa

Mypwmanckas obnacts, T.Amatutel, MBOY COIII Nel5, 11 kmacc

AHHoTamusi. B cratee mpoBeneHa  OLEHKAa  BIMSHHUS ~ BBIOPOCOB
METAJUTyprUYeCKUX MpeanpusTud MypMaHCKOW OO0JacTM Ha MHUKPOMHUUETHI
NOoYBbl. MUKpPOOPraHU3MbI  SIBJISIOTCA  OMOMHIMKATOpAMU  3arpsi3HEHHUS
OKpY’KAIOLEN Cpelpl, OLIEHKA UX COCTOSAHMSA II0J BO3JAEHCTBUEM TEXHOTCHHOU
Harpy3kd M CpPaBHEHME €ro C II€PBOHAYAJIBHBIM COCTOSHHEM ITO3BOJIAET
CBOCBPEMEHHO KOHCTaTUPOBAaTh M3MEHEHMS B OKPYXXAKOUIMX YEJIOBEKA
skocucremax. [lodToMy 1enpl0 TaHHOIO MCCIIENOBAHUA SBJIAETCSA OLIEHKA
U3MEHEHUH  MHUKPOOMOJIOTMYECKMX  CBOMCTB  TOYBBI, IMOJ  BIIMSHHUEM
MHTCHCUBHBIX BBIOPOCOB METAJUIyprU4E€CKUX MpennpusaTuii  MypMaHCKOH
o0nactu. OOBEKTOM HCCIIEJOBAHUSI SABJISAETCS TOYBEHHBIA IOKPOB B TpeEX
IEOJIOKALUAX: I. Huxenp («ITeueHranukenby), T. Monueropck
(«CeBeponukenb») u r. Kannanakma (Kanganakimckuid aqfroMAHUEBBIA 3aBOJ),
NPEIMETOM HCCIEAOBAHUS - MHUKPOMMIIETHI IMOYBBL. B KayecTBE OCHOBHBIX
HAy4YHBIX METOJOB HCCJEIOBaHUS BBIOPAHBI MHUKPOOMOJOTHYECKUM aHaIu3 |
XUMHAYECKUI aHainu3. B pe3ynpTare MpOBEAECHHOTO HMCCIENOBAaHUS BBISBIICHO,
YTO 3HAYUTENIBHOE BIIMSHHE HA MHUKPOMHUETHI TMOYBBI OKa3bIBAIOT BBIOPOCHI
koMOnHaTta «CeBEpOHHUKENb», KpPOME TOro, MPOBEACHHBIN KOPPEIALUOHHBIN
aHaJIu3 BBISIBWI CPEAHIOK MW CWIBHYIO OTPHULIATEIBHYIO CBSI3M MEXIY
conepkanueM TM B mouBe (Meab, HUKENb, LWHK, CBUHEI) U YHCIEHHOCTBIO
MUKPOMHULIETOB B 30HE BO3JCHCTBUS MEIHO-HUKEIEBBIX MPEINPHUATHH.
HauGosee cuiibHas CBA3b CPAaBHUBAEMBIX MMapaMeTPOB OblIa BBISIBICHA C MEJIBIO

1 HUKEJIEM B 30HE BO3/IelicTBUS KoMOnHaTa «CeBEPOHUKEIDY.



KurueBble cjioBa:  MHUKPOMMIETH  IOYBbL, MypMaHckas  00JacTh,
MUKpPOOMOJIOTUYECKUI  aHajiu3,  XUMHUYECKMM  aHanmM3,  TEXHOTEHHOE

BO3/ICMCTBHE, METAJLTY PTHYECKUE MTPEIITPUTHUS

BBEJAEHUE

CerogHss OAHOM UW3 BaXHEWIIMX TNPOOJEM 4YeIOBEYECTBA SIBISETCS
BO3PACTAIOLIEE 3arpsA3HEHNE OKPYKAIOWIEW CpPelbl XMMHUYECKUMH JJIEMEHTAMM,
IIPEACTABIIONIEE ONMACHOCTh IS KUBBIX OPraHU3MOB W, B IIEPBYI0 OYEPENb,
Ui 4enoBeka. HeBHMMaHMe K MpoOiieMaM MEHSIOLIEHCS MoJA BO3AEHCTBUEM
YEJIOBEKa AKOJIOTMYECKO 00CTaHOBKH CIOCOOHO NMPUBECTH K HEMOMPABUMBIM
HOCHeACTBUSIM.  MUKpPOOPTaHU3MBbI SIBJISIOTCS OMOMHAMKATOPAMM 3arpsi3HEHUS
OKpYXarollenl cpeapl, a, CIeAOBaTEeIbHO, MUKPOOMOJOTMYECKH aHalu3 u
XUMUYECKUN aHAM3 SBISIOTCS HamOosiee MHPOPMATUBHBIMU METOJAMHU IS
OLIEHKH COCTOSIHUS OKpyXxatouie cpeapl. OIlLleHKa COCTOSIHUSI MHKpPOOHBIX
COOOIIECTB, MOJ BO3ACHCTBUEM TEXHOT€HHOW HArpy3Kd M CpPaBHEHHE €ro C
[IEPBOHAYAJIBHBIM  COCTOSIHHEM I103BOJIIET CBOEBPEMEHHO KOHCTAaTUPOBAThH
MU3MEHEHHs B OKPY’KAIOLIUX YeJIOBEKa dKocucTreMax. [103ToMy Lienbro JTaHHOIO
UCCJIEIOBAHMS SIBJISIETCSl OLICHKA W3MEHEHH MHUKPOOHOJIOTrMYECKUX CBOMCTB
NOYBbI, TMOJ BJIHUSHUEM HHTEHCUBHBIX BBIOPOCOB  METAJTyprHUECKUX
npeanpusTuii MypmaHckoit o0acTu.

B pamkax mocTaBII€HHOM LI€JIA BBIIABUTAETCS ABE TUIIOTE3BI:

I'mmore3a 1: ™Mbl mpeamosaraeM, 4YTo B pe3yJbTare UIMTEIBHOIO
TEXHOT€HHOTO BO3JECUCTBUS METAJUIYPTUYECKUX Mpeanpusatuid MypmaHCKOM
o0nacTd Ha MPHUPOAHBIE JKOCHCTEMBbI M3MEHSETCS MHUKPOOHMOJIOTHYECKHUE
CBOWCTBA IOYB.

I'mmore3a 2: Mbl npeAnosiaraéM, 4TO HAKOIUIEHUE TSKEJIBIX METAJUIOB B

IMIOYBC BJIMACT HA YUCIICHHOCTh MUKPOOPTaHHU3MOB B ITIOYBC.

Mukpobuonozuueckue ceoiicmea nouewl
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OcHoBHBIE cpeabl OOMTaHHS MHUKpPOOPTaHM3MOB B MPUPOJE — BOJA,
BO3/IyX U MOYBA.

B naHHOM wuccnenoBaHWe TPOBOAMIM HW3YUYECHHE TPYMIbl MOYBEHHBIX
MUKpPOOPraHU3MOB, a TAK)KE OILICHUBAIN X COACPKAHUE B MTOYBE.

[TouBa siBNIsIETCS €CTECTBEHHBIM MECTOM MPOKUBAHUSI MHOTUX MUKPOOP-
TaHU3MOB.

B mouBe OHM HaxoIAT BCe YCIOBUS, HEOOXOAMMBIC IS Pa3BUTHS:
NUTATEIbHbIE BELIECTBA, BJAry, JOCTATOYHYIO a’palyio, 3alUTy OT MPSAMBIX
COJIHEYHBIX Jy4yed U BbicymuBaHus. Ilo wmepe yriyOiieHus 4ucio
MUKpPOOpPraHU3MOB cokpariaetrcsi. Ha rimyOune B 25 cm konmdectBo ux B 10-20
pa3 MeHbIIIe, YeM B MTOBEPXHOCTHOM cJioe ToyuHou 1-2 cm [1].

Heo6xoaumMo OTMETUTh, UTO B pa3HbIX THUIIAX MOYB MPeo0IiaiatoT rprObI
ONpEICICHHBIX BUIOB, HAIIPUMEP, B CEBEPHOU 30HE, 1€ MUHEPAIU3ALMOHHBIC
nporiecchl ciadbie, — rpudbl posioB Penicillium u Mucor, pazMHoxaroiuecs Ha
cyocTparax ¢ OOJIBIIIMM KOJMYECTBOM CBEKHUX PACTUTEIIBHBIX OcTaTKOB [2]. T1o
Mepe NPOJABHKEHUN K 0Ty MX BBITECHSIOT HpencraBurenu pojaa Aspergillus, B
IO’)KHBIX TOYBaX YMEHBIIAETCS HE TOJIbKO 00Ilas YUCIEHHOCTh T'PpUOOB poja
Penicillium, HO u pa3HOOOpa3uWe HX BHUIOBOIO cocTaBa. B depHo3emax,
KAIlITAHOBBIX TIOYBAX M cepo3eMax OOWJIbHO pa3BUBAIOTCS TpUObI poja
Fusarium, mmpoko pacmpocTpaHEHHbIE M B TIOYBaX TPOMUYECKUX JIECOB.
Hekoropbie rpubbl cOCOOHBI Pa3BUBATHCSA B IIMPOKOM JIHMAMA30HE IIETOYHO-
KUCJIOTHBIX YCJIOBUM M BCTPEYAIOTCS B KUCJBIX, HEUTPAIbHBIX U IIEJIOYHBIX
nouBax [3,4].

Ha xkonuyecTBEHHBIM M KAYECTBEHHBIA COCTAB MHUKPOOPraHU3MOB
OKa3bIBAIOT BIMSHUE pa3nuuHble (GakTopbl. K OCHOBHBIM CleIyeT OTHECTU
CJIe Iy IOIIHE:

- TUMN TMOYB: HamboJiee OoraThl MUKpPOOpPraHU3MaMu 4epHo3eM (Ookojio 1
MJIpJT KJI./T TIOYBBI), BBUJY OOWUJIBHON pPAaCTUTEIBLHOCTH C OOTaTol KOPHEBOM
cuctemoit [5]. Kpome Toro, xapaktep TMOYB BIMSET M Ha [IIyOUHY

IMPOHUKHOBCHUA MUKPOOPTaHU3MOB. TaK, B 0OoJiee BJIAXKHBIX CCBCPHBIX IMTOYBAX



KU3HH MUKPOOPTaHMU3MOB KakK OBl «IpWXaTa» K IMOBEPXHOCTH, a B JIETKHUX,
IIEJIOYHBIX (FOKHBIX MOYBaX) — )KU3Hb MUKPOOPTAHU3MOB «yTiyosseTcs» [6];

- BJI@KHOCTh TOYBBI: BO  BJ&KHBIX IIOYBAX  PA3MHOXKECHHE
MUKpPOOPraHU3MOB Jyullle, yeM B cyxux. OJIHako B mouBax TOP(PSHBIX OOJIOT
(HecMoTpsi Ha OOJIBIIOE KOJMYECTBO BJIard W OPraHUYeCKUX BEIIECTB),
MUKpPOOPraHU3MOB MaJIO, IOCKOJIBKY 3TH MOYBbI UMEIOT KHCIYIO CPEAY;

- a’palys: MecyaHble MOYBbI A3PUPYIOTCS JIyUIlle, IOITOMY B HUX OOJIbIIe
MUKpPOOPTaHU3MOB;

- KJIMMaTUYECKUE YCJIOBHS U CE30HHOCTh: B TEIUIOE BpeMsa Trojaa
MHUKpPOOPraHM3MOB B II0YBE Tropa3io Oonblle, 4eM 3uMoi. buonormueckas
aKTUBHOCTb BCEX ITOYBEHHBIX MHUKPOOPraHU3MOB YBEJIWYUBAETCA OCEHBIO H

3aMETHO CHMIKAETCS B 3UMHUM IICPHUOI.

Memoouka nocesa u yuéma Ha nJ1IOMHBIX RUMAMETbHBIX CPEOax
B nmabGopatopHOii IpakTUKE MPUMEHSIOTCS JABa METOJa KOJUYCCTBEHHOTO

ydeTa MUKPOOPTaHU3MOB [7]:

1. Meroauka noceBa u y4eT Ha IUIOTHBIX MUTATEIbHBIX CPEAax;

2. MeToauka mpsiMOTO yueTa MoJi MUKPOCKOIIOM.

Bribop Merona 3aBUCHUT OT Lenud ucciaefoBaHus. [ns goctukeHus
NIOCTaBJICHHOW IIeIi HaMu BbIOpaHa Metoguka Nel - Meroaumka moceBa Ha
IJIOTHBIE MUATATENIBHBIE CPEABI, MO3BOJIAIONIAS YUYECTh HE TOJIBKO YHCICHHOCTD
MUKPOOPTraHU3MOB, HO U MOJIyYUTh YUCTHIE KYJIbTYpbl. B O0NbIINHCTBE CilydaeB
JUIS U3y4EeHUSI U y4€Ta MUKPOOPTAaHW3MOB IPOBOJUTCS MMOBEPXHOCTHBIN MOCEB
Ha yvamku [letpu. ['myOWHHBIA MOCEB MPOBOAUTCS PEXeE, KaKk MpaBuio, IS
yuéra rpudoB.

Jnsg  1momydeHuss  CpaBHHUMBIX — Pe3yJIbTaTOB  IOACYET  KOJIOHUMU
ONPENENIEHHON IPYNIbI MUKPOOPTAHU3MOB ITPOBOAT YEPE3 OJHO U TOXKE BPEMSL.
OObIYHO yu€T MUKPOQIIOPHI Ha MSCONENTOHHOM arape MpOBOJAT Yepe3 Tpoe
CYTOK TIOCJI€ TOCEBa, aKTUHOMMIIETOB dYepe3 7-15, rpuboB u nppoxokend 5-7

cyrok. KomoHum cuutaror ¢ o0oOpaTHOW CTOPOHBI YaIllKh, OTMeYas WuX



YepHWIaMHd. B cilydae HENpo3padyHOCTH CpPENl, y4eT BEIETCS CBEpXY YalllKH.
[Tocme moxmcueTa dWciaa KOJOHWUH Ha TapajUIENbHBIX dYalllkaX, HaXOIUTCS
CpeIHee M, UCXOJs U3 MOJTYUYEHHBIX JTaHHBIX, OTPEIEIAETCS KOJTUIECTBO KIETOK
B | M uccnemyemoil cycrmeH3wH (IIpearoyiaraeTcsi, 4To yCIOBHO 1 KIeTka,
criopa Wik 0OpbIBOK TH(BI Tat0T 1 KOJIOHHIO).

Ha kaxmol damike mpoBOAST BHUMATEIBHOE CPAaBHEHHE W OINHCAHUE
Mopdooruu KOJIoOHUH mox aymoi. Jlamee cocTaBiseTcsl OMMCaHUe KOJIOHUH 110

CHEYIOLIEH CXEME:

1. dopMa KOJIOHMH: OKpyTrjas, HemnpaBuiibHasg, aMEOOBUIHASA,
pU30MaHAs.
2. [Ipogunb KOMOHWIA: TUIOCKHM, BBIMYKJIBIA, KOHYCOBUIHBIM,

KaIUICBUIHBIN, BOTHYTHIN

3. LIBeT KOJIOHUM

4, dopMa Kpas KOJIOHUHU: JOJIbYATHIM, BBIMYKIIBIN-3yOUaThIii,
IEeJbHBIN, OaXpoMUaThii, pa30pBaHHbBIN, CIIUPAJICBUIHBIM, BETBUCTHIN, U T.II.

S. CtpykTypa  KOJIOHMH:  KPYIHO3EPHHUCTAs,  MEJIKO3EPHUCTAs,
CTpyHHasi, BOJOKHUCTAs

6. Bung mukporpu6oB (ompenensiics mo  cnpaBodHuKy [ Index
Fungorumy).

Jlist pa3BeneHuid TOTOBIT MPOOUPKU CO CTEPHIIBHOW BOJON 1o 9 mu B
kaxaou. CrepuiabHOM mnumneTkod OepyT 1 M HcciemyemMoro marepuayia M
BHOCST B MPOOUPKY, M TOJNy4aroT pasBenenue 1:10 wim mepBoe pasBeicHHUE,
nanee 1 MII TOJIy4EeHHOW CYCNEH3UMU MEPEHOCAT B CIENYIOLIEI0 MPOOUPKY H
noiyuaroT pa3senenue 1:100 unu tpeThe pa3BeaeHue u T.4. Takum oOpaszom, B 1
MJI CyCIEH3MHM BO BTOPOM pPa3BelIeHHH conepkuTcs B 10 pa3 MeHbIIE KIETOK,
4YeM B [IEPBOM, a B TpeTheM pa3BeacHuu — B 100 pa3 MeHbIIE KIETOK U T.1.

B nannoil pabote o4eHb BaXKHO MPOBECTU TIIATENILHOE MEpEeMElINBaHUE
CYCIIEH3UU MpHY MOMOIIM NuUMeTku. [locie moAroToBKu pa3BeieHMs TPOBOIUTCS

MOCEB HA HY>KHBIE CPEAbI U3 MOJIXOISAIECTO Pa3BEICHHUS.

Teopemulteacue acneKkmol xumuueckKozo anaiuza noue



XUMUYECKUI aHaU3 TMOYB SBIAETCS OAHUM M3 HamOoJiee Ba)KHBIX
CPEACTB IIO3HAHUS IPUPOABI, I'€HE3UCAa U IUIONOPOJUS I0YB. XHUMHUYECKUU
aHAJIN3 TIOYB - COBOKYIHOCTh AHAJIUTHUYECKHUX IMPHUEMOB, PE3YyJIbTAT KOTOPBIX
[03BOJISIET  OLICHUTh  XUMHUYECKOE  COCTOSIHME  MOo4YB.  XUMHYECKHUI
KOJIMYECTBEHHBIM aHaIN3 BEIIECTB CUMTAETCA KIACCHYECKUM, 3TO Haubosee
pa3paboTaHHBIN METOJ| aHAIN3a, KOTOPBIN MPoAoKaeT pa3BuBaTbesa. OH TOUEH,
POCT B MCIOJIHEHUH, HE Bcernaa TpedyeT cren. anmnaparypy. Ho npumenenue
€ro MHOIAA COIPSDKEHO C HEKOTOPBIMU TPYAHOCTSIMU TPH HUCCIEIOBAHUU
CIIOKHBIX cMeceid.[8]

3ajada KOJMYECTBEHHOIO aHAJIM3a — OMNPEAEIIUTh KOJIMYECTBO PJIEMEHTA
WIM COEAUMHEHUs B HccienyeMoMm oOpasue. Llenb BCSIKOro XHMHYECKOIro
UCCJICIOBaHUSI — TIOJNy4eHHE pe3ylibTaTta, Haubosiee OJM3KOTO K UCTUHHOMY
COJIEP’KAaHUIO ONPEENIIEMOr0 KOMIIOHEHTa B mpobe. U mpexne, yeM npoBecTH
KOJIMYECTBEHHBIN aHalIn3, HEOOXOJMMO TOYHO Yy3HAaTh, M3 KaKUX BEIIECTB
COCTOUT oOpazell (3Tan KaueCTBEHHOTO aHAJIN3a) U KaKue KOHKPETHO BEIECTBa
CJIEAYET ONPEAECIUTH KOJTNYECTBEHHO.

B ananuTnueckol XUMUU pe3yabTaThl aHAN3a XAPAKTEPU3YIOTCS TAKUMU
MTOHSATUSMH, TOYHOCTh, BOCIIPOU3BOAUMOCTD, IIOBTOPSEMOCTD, ITPAaBUIBHOCTD, &
TaKXe C pe3ylbTaTaMU aHajii3a CBA3aHbl TAKWE IOHATHS KaK NOTPEIIHOCTb.
Pa3zHple aHAIMTHYECKHME METOJbl HMMEKOT Pa3IM4yHyK IOrpelHOCTh. Yare
MHTEpPECYeT He alCONIIOTHOE KOJIMYECTBO, a KOHUEHTpalus, JIMOO MacCOBBIM
npoueHT. Kpome TOoro, KOJIMYECTBEHHBIM XUMHYECKHMH aHald3 MOXHO
MCIIOJIB30BaTh TOJBKO JUIsI KOHKPETHOM CpEIbl, KaXIbI METOJ HAlpaBJCH HA
ONpEIEJICHUE ONPEAETEHHOIO BEMIECTBA.

XUMHAYECKUM  aHaiuvM3  OPOBOAUTCS  HA  BCEX  NPEAIPUATHSAX:
HEe(DTEXUMUYIECKOH, He(dTe100bIBAOIIIECH, HedTenepepadbaThIBAIOIICH,
METAJLTyprudeckor, ¢hapMaleBTUYECKOM W XUMHUYECKOW MPOMBIIUICHHOCTH.
Hcnonb3ys METOAMKM XHMHUYECKOTO AaHAJIM3a, Ha JTUX MNPEANPUATHIX
OCYUIECTBJISIOT BXOJHOM, TEXHOJOTMYECKUH, BBIXOJHOW, apOUTpakHbId U

AKOJIOTUYECKUM KOHTPOJIb XHMHYCCKOI'0 COCTaBa BCIICCTB. B reonorumn



TCOXMMUYECKHE METOJbl TOMCKA W Pa3BEAKA MECTOPOXKIACHUN TOJE3HBIX
MCKOIAeMbIX OCHOBaHbI Ha UCIIOJIb30BAHUU PE3YJIbTATOB XUMHUYECKOTO aHaJIN3a
po0 BemecTBa, 0TOOpaHHBIMHU T€OJIOTaMU B TOJIEBBIX ycloBUsAX. Kpome Toro,
pe3yabTaThl XUMHUYECKOTO aHajiu3a cojaepkaT HHPOPMAIMIO O XUMHUYECKUX
CBOMCTBax MOYB M XUMHUYECKHUX IOYBEHHBIX mporeccax. OHU COCTaBISIOT
OCHOBY MOHHTOPHWHTA M TPOTHO3a M3MEHCHMSI CBOMCTB TIOYB B IMPOIECCE HX
€CTECTBEHHOTO pa3BUTHS, CEJILCKOXO3SIICTBEHHOTO UCIIOJIb30BaHUS,
Meropanuy mp.[9]
AJIropuT™M XMMHYECKOTO aHamu3a mous [10]:

1. TloaroroBka MOYBHI K JIAOOPATOPHBIM UCCIIEOBAHUSM

2. OmpeneneHue TUTPOCKONMYHON BIIaru

3. Ompenenenue yIeabpHOTO Beca MOYBbBI
4. Ompenenenne 00bLEMHOTO BECa TTOYBBI
3)

. Bb16op meToia

XapaxkTepucTHKa MecTa 0TOOpa npod

J1yist mpoBeieHnsI SKCTIEpUMEHTa HaMH ObLTO ompejiesieHo 3 Mecta oToopa
MOYBEHHBIX MPOO, PACIOJIOKEHHBIX B Pa3HbIX pailoHax MypMaHCKOW 001acTH.
JJIs1  OLEHKM TMOCHEACTBUM TEXHOTEHHOTO BO3JCHMCTBHS Ha MPUPOJHBIC
HKOCHCTEMBI B35THE MPOO OCYIIECTBISAIOCH B 30HE JUIUTEIBHOIO TEXHOT€HHOIO
BO3JICHCTBUSI - paiioH ropoaa Monueropcka (komMOuHAT «CeBEPOHUKEIDY)
MoHueropck no po3e BETpOB U MPOTUB PO3bI BETPOB: 3 KM, 13 kM, 35 kM u 50
KM (QoHoBasi 30Ha, padoH ropojga Hukenb (komOuHaT «IleyeHraHuKeby)
MoHuyeropck no po3e BETpOB U MPOTUB PO3bl BETPOB: 3 kM, 13 kM, 35 kM u 50
kM ¢oHOBas 30Ha W paitoH ropoja Kanmamakma (KA3) mo posze BeTpoB u
IpOTUB pO3bl BeTpoB: 2 kM, 8 kM, 15 kM u 50 kM QonoBas 30Ha (cMm.

[Ipunoxenue 2).

Hocmanoexa IKcnepumenma



Jlist 3TOro Ha TPOOHBIX IUIOMAASX MBI BBIKANBIBATA KyO 3eMIH
30*30*25(22) u cpe3amd C HEro HOXOM, 3apaHee IOJATOTOBJICHHBIM U
oOpabotanHbIM 96% cmmpToMm, ciioii KopHeW. Jlamee momydeHHYIO MpoOy
MOMEIIANI B CTepuiIbHYI0 KpadT Oymary. Kaxxnas nmpo6a Obljia mpoHyMepoBaHa,
NOJANMKMCAaHA W TIOMEIIeHa B TMOJMATUICHOBBINM maker. Jlamee momyyeHHBIH
IKCIIEPUMEHTAIbHBIN MaTepuall ucciefoBaica B Jlabopatopum «IKojorus
mukpoopranuzmony UIITIOC KHI] PAH. Onpenensnu BIa)XHOCTh I pacyéTa
HaBeCKM TMOYBbl s moceBa (cm. Ilpunoxkenune 1), nmamee mNPoOBOAMIOCH
MUKpPOOHOJIOTUYECKOE HCCIIEJOBAHUE BBIMOJHEHO M0 OOIIENPUHATOM Ha
MIPaKTUKE CTaHJIAPTHOW METOJMKE, OMMMCAHHOW B TEOPETUYECKON YacTU pabOThI
B 11.1.3. Ha pucynke 1 noka3ansl pe3yJibTaThl MOCEBa rPUOOB B MpoOax MOYBHI B

IICPBOM U BTOPOM pPa3BCACHHUAX.

Pucynox 1 - Pe3ynbrarel moceBa rpuboB B mpoOax moYBbI

Pe3ynomamul 3kcnepumenma u ux o0cysrcoenue

B tabnuie 1- 3 npencrarieHa Y4MCIEHHOCTh MUKPOMUIIETOB B 30HAX
Kanpamakiickoro aTroMMHHEBOTO 3aBojia, KoMOWHaTa « CEBEpOHUKEbY H
koMmoOnHara «lleueHrOHNKEIDY.

K1-2 kM o po3se M1 u HI- 3 kM 1o po3se

K2- 2 xM npoTuB npo3bl M2 u H2- 3 kM npoTUB po3bl
K3- 8 xm o po3e M3 u H3- 13 kM 110 pose

K4- 8 xM npoTuB po3bl M4 u H4- 13 kM npOoTHB PO3BI
K5- 15 kM 1o pose MS5 u HS5- 35 kM o po3e

K6- 15 kM nnpoTuB po3bl M6 u H6- 35 kM pOoTHB pO3BI
K7- 50 kM o pose M7 u H7- 50 xkm 1o pose

K8- 50 kM nmpoTuB po3bl
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Tabnuna 1. YucneHHOCTh MUKPOMUIIETOB B MouBe paiiona KA3a

Kanpanakma
KoanyecTBo kojionunii MukpoopranusmMon (Teic. KOE/T)
pa3BejieHue Kl | K2 K3| K4 | K5| K6 | K7 | K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16
2 33 /16 |40 {38 33|29 |94 |36 |47 10 7 21 | 29 | 20 | 27 | 93
2 19 | 3 |22 |43 |61 |42 107 | 39| 42 5 26 30 45 18 40 82
2 59| 7 |40 41 33|43 |83 |46 |72 9 31 | 21 | 37 | 30 | 15 | 76
Tabmuma 2. YucieHHOCTh MUKPOMHUIIETOB B ITOYBE pailoHa KOMOWHATA
((CCBepOHI/IKeJIB»
MoH4eropck
KoanuectBo kos10HMi Mukpoopranusmos (Teic. KOE/T)
pa3Benenue | M1 | M2 | M3 | M4 | MS | M6 | M7 | M8 | M9 | M10 | M11 | M12 | M13 | MI14
2 0 6 |14 | 5 | 50| 4 |101| 8 0 0 74 1 60 65
2 1 9 6 | 26 | 6 6 | 70 | 50 | 1 6 96 6 65 40
Tabnuua 3. YucIeHHOCTh MUKPOMHULIETOB B TOYBE paiioHa KOMOMHATA
«IleueHraHUKEIIbLY
Huxeanb
KoanuectBo Ko10HMIH MUKpoopranu3smMos (Teic. KOE/T)
pa3Benenue | H1 | H2 | H3 | H4 | HS | H6 | H7 | H8 | H9 | H10 | H11 | H12 | H13 | H14
2 4 6 1 0 1 | 127 |27 | 24 | 61 | 44 0 [128| O 15
2 5 8 3 1 0 | 31 | 56 | 36 | 52 | 48 0 [104] O 32

HpI/I aHaJIn3C¢ U CPAaBHCHHUC IIPCACTABIICHHBLIX TdHHBIX, MOXKHO CICIIATh

BBIBOJ O TOM, 4YTO HaubOojee 3arpsA3HEHHBIM SIBISETCS paiioH KOMOMHATa

«CeBEPOHUKEIBY

B Onu3u ropoja MoOHYEropck, TakK KakK YHCJICHHOCTh

MHUKPOMHUIIETOB B 3TOM 30HE MHUHUMaJbHA. MeHee 3arpsa3HEHHOM 110 CPABHEHUIO

C paiioHoM KoMOuHaTa «CeBEpOHMKENbY, OKa3ajach MOYBa B OJM3U Tropoja

Hukenb. Paiton KA3a oxa3aics Hambosee 4HCTHIM 1O CPAaBHEHUIO C 30HAMH

koMOnHATOB «CeBepoHUKENb) U «[leueHTaHUKeTbY.

Tak XK€ Mbl MOXEM MMpCANOJIOXUTb, YTO YMUCIICHHOCTH MHKPOMHUIICTOB

MOYBHl B ONM3M BBIOPAHHBIX METAUTYPTHUYECKMX KOMOWHATOB CBS3aHA C

OOJBIINM KOJIUYECTBOM BBI6pOCOB U MOCICAYIOIIMM HAKOIUICHUEM TSAXKCIIbIX

MCTAJIZIOB B IIOYBC.

JIyist BepuduKauy BeIIBUHYTOTO MPEION0KEHHS OB POBEIEH

XUMHUYECKUN aHAJIN3 NOYBEHHBIX IIOKPOBOB B BBI6paHHBIX reoJIOKanuAax.
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Merton aHanmu3a - Macc-CIIEKTPOMETPHSI ¢ MHIYKTUBHO cBsi3aHHOH ma3moit (MCIT-MC)
CpenctBo uzmepenus - macc-ciekrpomerp ELAN 9000 (PerkinElmer, CIIIA)
Pe3ynbpTarhl mpuBeeHbl Ha BHICYIIEHHYIO /10 MOCTOSIHHOM Macchl nipu 105 rpagycax no

Ienscuto u 3aTem npokasiennyto npu 500 rpagycax no L{enscuto B Teuenue 5 yacos mpo0y.

Tabmuua 4. Xwumudeckuid aHamuM3 TOYBEHHBIX Npo0 BOMM3KM  KOoMOMHAarTa
«lIeyeHranukennb»
MaccosBas goJs, %
HIndp (Homep) npods KT UITITIC KHII PAH
DJIeMEHT ‘ |
Iugp (Homep) npodHI 3aKa3YnKa
1H 2H 3H 4H SH 6 H TH

Ni 0,0681 0,0351 | 0,00929 | 0,00381 | 0,00434 | 0,0108 0,00293
Cu 0,0473 0,0280 | 0,00708 | 0,00442 | 0,00478 | 0,0103 0,00263
Zn 0,00718 | 0,00950 | 0,00679 | 0,00454 | 0,00545 | 0,0134 0,00463
Pb 0,00195 | 0,00151 | 0,00144 | 0,00149 | 0,00139 | 0,0055 0,00108
Mn 0,0581 0,0750 0,0861 0,0735 0,0794 0,113 0,0759

Mg 1,50 2,82 1,69 1,32 1,50 1,48 1,45

Na 2,56 2,47 2,59 2,42 2,21 2,67 2,47

K 1,32 1,03 1,13 0,952 1,16 1,43 1,07

P 0,0395 0,101 0,0396 0,0568 0,0294 0,121 0,108

Al 8,44 7,32 8,25 7,55 7,99 8,57 7,78

Fe 4,63 7,93 5,39 3,94 4,77 5,06 4,07
Co 0,00299 | 0,00628 | 0,00325 | 0,00151 | 0,00120 | 0,00258 0,00136

T 19,1 3,35 2,50 1,29 2,15 27,3 5,67

BaaxkHocTh 1,77 0,51 0,41 0,30 0,31 2,92 0,62

Tabmuna 5. Xumudeckuii aHaau3 TOYBEHHBIX P00 BOIM3M komOuHaTa « KA3»

MaccoBasn goas, %
HIudp (Homep) npodst HKIT UITITIC KHII PAH
DJIeMeHT ‘ ‘ ‘ ‘ | |
IMudp (Homep) npodbI 3aKa3UNKA
K1 K2 K3 K4 K5 K6 K7 K8

Ni 0,00393 | 0,00369 | 0,00348 | 0,00152 | 0,00567 | 0,00245 | 0,00698 | 0,00400
Cu 0,00337 | 0,00170 | 0,00340 | 0,00100 | 0,00481 | 0,00087 | 0,00408 | 0,00166
Zn 0,00589 | 0,00343 | 0,00709 | 0,00252 | 0,00721 | 0,0167 0,00515 | 0,00245
Pb 0,00144 | 0,00296 | 0,00289 | 0,00095 | 0,00246 | 0,00110 | 0,00133 0,0010
Mn 0,0448 | 0,0396 | 0,0480 | 0,0345 | 0,0696 | 0,0468 0,0554 0,041
Mg 0,970 0,649 0,444 0,563 0,854 0,798 1,04 1,00
Na 2,69 2,71 2,35 2,42 2,37 2,97 2,43 2,76
K 1,38 1,26 1,15 1,13 0,706 1,13 1,22 1,435
P 0,0694 | 0,0345 | 0,0496 | 0,00167 | 0,0137 | 0,0222 0,0291 0,0252
Al 7,45 7,20 6,85 6,40 6,70 7,66 6,65 7,36
Fe 2,66 191 1,79 1,77 2,96 2,04 3,29 2,13
Co 0,00120 | 0,00075 | 0,00069 | 0,00066 | 0,00164 | 0,00075 | 0,00134 | 0,00094




IIIIIT

3,14

11,0

23,0

12

3,03

48,5

15,3

8,06

4,68

BaaxkHocTh

0,53

1,08

2,04

0,44

6,42

1,32

0,78

0,76

Tabnuma 6. XuMU4uecKuil aHajau3 MOYBEHHBIX P00 BOJIM3KM KOMOMHATA

«CeBepOHUKEIbY
MaccosBasn goJs, %
ugp (Homep) npods HKII UITITIC KHI{ PAH
DJIeMeHT ‘ ‘ |
Iugp (Homep) npodHI 3aKa3YnKa
SM 6M ™ 8M 9IM 10M 11M
Ni 0,135 | 0,0813 | 0,0226 | 0,0252 | 0,00465 | 0,00511 0,00353
Cu 0,0463 | 0,0345 | 0,0163 | 0,0106 | 0,00329 | 0,00469 0,00154
Zn 0,00548 | 0,00578 | 0,00533 | 0,00798 | 0,00435 | 0,00408 0,00214
Pb 0,00163 | 0,00122 | 0,00121 | 0,00115 | 0,00101 | 0,00104 0,00095
Mn 0,0732 | 0,106 | 0,0565 | 0,0899 | 0,0555 | 0,0626 0,0452
Mg 2,85 6,56 1,74 2,39 1,23 1,40 0,82
Na 2,31 0,975 2,06 1,79 2,68 2,30 2,24
K 1,16 0,501 1,05 0,884 1,29 1,35 1,038
P 0,0381 | 0,0227 | 0,0257 | 0,0604 | 0,0367 | 0,0730 0,0260
Al 7,74 4,79 7,19 8,50 7,40 7,25 6,77
Fe 4,33 5,64 3,74 5,93 3,67 3,99 2,50
Co 0,00624 | 0,00603 | 0,00232 | 0,00319 | 0,00127 | 0,00160 0,00099
T 2,36 8,71 4,18 15,0 1,64 3,20 2,50
Baaxuocrs | 0,63 1,39 0,74 3,24 0,33 0,61 0,40

I[anee onpeaAcIiMM 3aBUCUMOCTb YMCJICHHOCTH MHUKPOMHMICTOB ITOYBBI OT

HaJW4Us B HEM XUMHYECKUX 3JIeMEHTOB. {151 aTOoro paccuntaecM KodppuimeHT

koppesiuu (Ta0.7)

Ta6nuna 7. KoaddunmeHTt koppensiuu

PaccmaTpuBaembie Mecta oT6opa npo6
3JIEMEHThI MoHnueropck Huxeasn Kanpanakma

Ni -0,48702 -0,38990 -0,376760

0,102258 -0,15729 -0,71654
Zn

-0,543481 -0,40687 -0,36223
Cu

-0,49494 -0,16207 -0,17746
Pd

0,095372 0,130133 0,5115080
Mn

-0,23228 0,018288 -0,35260
Mg
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-0,37107 -0,07017 -0,39221
Co

0,136134 -0,08916 -0,47148
Fe

0,30413 -0,7559 -0,52646
Al

0,790548 0,585427 -0,47547
P

0,095182 -0,27120 0,152100
K

0,315597 0,244944 0,353895
Na

KoppesauroHHbII aHaIu3 BBISIBUI CPEIHIOK U CHIIBHYIO OTPULIATEIbHYIO
CBS3M MEXIy conepkanueM TM B mouBe (Meap, HUKEIb, IUHK, CBUHEL ) H
YUCJICHHOCTBIO MHUKPOMMIIETOB B 30HE BO3ACUCTBUS MEIHO-HUKEIIEBBIX
npeanpusatuid. Koappuunent koppensunn uzmensiica ot 0.4 no 0.7. Hauboinee
CWJIbHAs CBSA3b CPABHUBAEMBIX IAPAMETPOB ObLjIa BBISIBJICHA C MEABIO U HUKEIIEM

B 30HE BO3JCHCTBUS KOMOMHATa ((CGBGpOHI/IKeHB»

3AK/IIOYEHUE
B Xxoze mpoBenEeHHOrO MCCIEAOBAHMS IOCTaBICHHAs LIEJb JTOCTUTHYTA,
BBIJIBUHYTBIC THIIOTE3bI MOATBEPKIACHBI, B PE3YJIbTATE MOJYyYEHBI CIIECIYIOLINE

BBIBOJBI.

1. HauGonee 3arps3sHEHHON TeppuTOpuel B TPOMBIIIUICHHONW 30HE
MypmaHckoil obnacTu okaszaics pailoH B 0iau3n koMOuHaTa «CeBEepOHUKEIbY,
TaK KaK YWCJIEHHOCTh MMKPOMHUIETOB B JTOW 30HE MHMHHUMajbHa. MeHee
3arpsi3HEH paiioH ropoga Hukens BOMM3u komOuHaTta «lleueHraHukenmby. A
OTHOCHTENTFHO YHCTBIM W3 BBIOpAHHBIX JIOKAI[MH OKa3aJcs paioH BOIM3H

«KA3», Tak Kak TaM OKa3aJIoCh HaHOOJIbIIIee KOJIMYSCTBO MUKPOOPTaHU3MOB.

2. KoppersiimoHHblld  aHAJIN3  BBIABUJI CPEIHIOKD U CHJIBHYIO
OTPHULIATENIHLHYIO CBSI3U MEXKy cojaepkanreM TM B mouBe (Meb, HUKEIb, ITUHK,
CBUHEI]) W YHCJICHHOCTHIO MHUKPOMHIIETOB B 30HE BO3JCHCTBHUS MEIHO-

HUKeJNeBbIX npeanpusatui. Koapduumuent koppensuuu uzmensicsa ot 0.4 o 0.7.
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Haubonee cunbHas cBsi3b CPaBHUBAEMBIX MMapaMEeTPOB ObLia BHISIBICHA C MEBIO

N HHUKCJICM B 30HC BOBﬂGﬁCTBHH KOMOMHATa ((CeBepOHI/IKeJIB»

[IpakTHyeckass 3HAYMMOCTh JTAaHHOTO MCCIEAOBAHUS 3aKIIIOYAETCS B TOM,
YTO MOJIYYECHHBIE PE3YJbTAThl MOTYT MCIIOJIb30BATHCA B Ka4Y€CTBE OCHOBBI JJIS
noctpoeauss [MIC kapTbl TEXHOTEHHOW 3arpsA3HEHHOCTH TEPPUTOPHUIA

MypmaHcKkoit 001acTH.
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ExarepunOypr: Ypansckuii ['JITY, 2011.

Ilpunoocenue 1

Bi1a’KHOCTBH MOYBEHHBIX IMMOKPOBOB

Monueropck:
Bec O10kca | Bec 0O10kc
Ne Bec Hagecka, r | c¢ cbipoi c cyxoii | BaaxkHocTh
oOpasua O0roKca, r MOYBOM, I' | MOYBOIi, I %
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M1 20,84 5 25,84 25,01 19,9041
M2 23,56 5 28,56 28,04 11,6071
M3 22,13 5 27,13 26,02 28,5347
M4 25,08 5 30,08 29,32 17,9245
M5 37,19 5 42,19 41,39 19,0476
M6 22,87 5 27,87 26,29 46,1988
M7 22,12 5 27,12 23,69 218,4720
M8 21,05 5 26,05 24,72 36,2398
M9 21,57 5 26,57 25,92 14,9425
M10 21,26 5 27,26 25,55 39,860
Mi11 22,60 5 27,60 26,12 42,045
M12 21,28 5 26,28 25,59 15,5452
M13 21,10 5 26,10 25,22 21,3592
M14 20,61 5 25,61 25,02 13,3787
Hukennb:
Bec 010kca | Bec 010kca
Ne Bec Hagecka, | c ceipoii c cyxoir | BaaxHocTs,
oOpa3ua O0Kca, r r MOYBOi, I' | MOYBOM, I %
H1 22,64 5 27,64 25,81 57,7287
H2 22,27 5 27,27 24,95 86,5671
H3 20,76 5 25,76 24,32 40,4494
H4 20,85 5 25,85 25,35 11,1111
HS5 22,17 5 27,17 24,75 93,7984
H6 22,00 5 25,00 25,74 36,6279
H7 22,98 5 25,98 27,53 9,8901
HS 22,85 5 25,85 27,35 16,2975
H9 37,72 5 42,72 42,09 14,4165
H10 20,77 5 25,77 22,31 224,6753
H11 23,10 5 28,10 25,20 138,0952
H12 22,86 5 25,86 24,96 138,0953
H13 24,82 5 29,82 29,06 16,4859
H14 24,45 5 29,45 28,49 145,0980
Kanpanaxkma:
Bec 010kca | Bec 0rokca
Ne Bec Hagecka, | c cbipoi ¢ CbIpOH BaaxHoCTb,
oOpasua owkca,r |r MoYBOi, r | mouBoii, T | %0
K1 22,08 5 27,08 26,38 16,2791
K2 24,46 5 29,46 28,52 23,1527
K3 22,17 5 27,17 26,69 10,6195
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K4 25,8 5 30,8 28,17 110,9705
K5 37,19 5 42,19 39,17 152,5252
K6 21,09 5 26,09 25,32 12,2033
K7 20,61 5 25,61 23,38 80,5054
K8 21,28 5 26,28 25,26 25,6281
K9 23,56 5 28,56 24,96 257,1429
K10 22,12 5 27,12 24,98 74,8251
K11 22,28 5 27,28 25,15 370,1754
K12 20,75 5 25,75 25,18 12,8668
K13 22,63 5 27,63 26,65 24,3781
K14 21,56 5 26,56 24,86 53,1250
K15 20,00 5 25,00 24,24 33,9285
K16 20,84 5 25,84 24,22 47,9289
Ilpunoorcenue 2
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