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BJIMAHUE BBIBPOCOB METAJUIYPITMYECKUX KOMBMHATOB
MYPMAHCKOW OBJIACTU HA MUKPOMMIIETHI TTOUBEI

Hsanuk Tamapa BnagumupoBHa

Mypmanckas o0nacte, I.Anatutel, MBOY COII Nel5, 11 knacc

AHHOTanus. B cratbe npoBeieHa OlleHKa BIUSHUS BBIOPOCOB METALTYPTHUECKUX
npeanpusTuit MypMaHCcKoW 0071aCTH Ha MUKPOMHUIIETHI TOUBBI. MUKPOOPTaHU3MBbI
SBJISIIOTCST OMOMHAMKATOPAaMU 3arpsi3HEHUS OKPYXKAIIIeH Cpejbl, OIleHKa HuX
COCTOSIHMSI TOJ BO3JCUCTBUEM TEXHOT€HHOM HArpy3kM M CpPaBHEHHE €ro C
MEPBOHAYAIIBHBIM  COCTOSIHUEM  TO3BOJIET CBOEBPEMEHHO KOHCTAaTHUPOBATH
U3MEHEHUSI B OKPYXAIONIMX YeJOoBeKa sKocucrtemax. Ilo3ToMy 1enbro JaHHOTO
UCCJICJIOBAHUS SBJISCTCS OIEHKA W3MEHEHUH MHMKPOOHUOJIOTHUYECKUX CBOWMCTB
MOYBBI, TIOJI BIUSHUEM MHTEHCHUBHBIX BHIOPOCOB METAIUTYPTHUECCKUX TIPEATPUATUI
Mypwmanckoit o61actu. OOBEKTOM HUCCIICIOBAHUS SBIISICTCS TIOYBEHHBIN MTOKPOB B
Tpex reojokanusx: T. Hukenp («Iledenranmkens»), 1. MoOHYETOpcK
(«CeBeponukenb») u . Kanpamakma (KaHmanakimickuii aqtOMUHUEBBIN 3aBOJ),
IpPEeIMETOM MCCJIEOBaHUS - MHUKPOMHUIIETHI MOYBBI. B KayecTBE OCHOBHBIX
HAy4YHBIX METOJOB HCCJEIOBAHUS BBIOpAHBI MHMKPOOHMOJIOTUYECKUH aHalnu3 |
XUMUYECKUM aHau3. B pesynbTaTe NMpoOBECHHOTO MCCIEAOBAHUS BBISBICHO, YTO
3HAUWUTEIBHOE BIHUSHHE HAa MHUKPOMHUIIETHI TIOYBBI OKa3bIBAIOT BBIOPOCHI
koMOuHata «CeBepOHUKENb», KpPOME TOTO, TPOBEACHHBIA KOPPEISIIMOHHBIN
aHaJIu3 BBIBWI CPEJHION M CHIBbHYI0 OTPUUATEIBHYIO CBSI3U  MEXKIY
coaepxkanneM TM B mouBe (Meab, HUKENb, LIUHK, CBUHEI) U YHCICHHOCTHIO
MHKPOMMIICTOB B 30HE BO3JICHCTBUS MEIHO-HUKEIEBBIX npeanpustuii. Hamnbomee
CUJIbHAS CBSA3b CPAaBHUBAEMBIX MapaMEeTPOB ObLia BBISABICHA C MEABIO U HUKEJIEM B

30H€ BO3AeHCcTBUS KOMOUHATa «CEeBEPOHUKENDY.



KiarwueBble cJIoBa: MHUKPOMMUILIETHI IMOYBHI, MypmaHckasi ~ 00JacTh,
MUKPOOUOTIOTUYECKUN aHAIN3, XUMUYECKUN aHallu3, TEXHOT€HHOE BO3/ICHCTBUE,

MCTAJUTYPIrUiCCKUC IIPCAIIPUTHUA

BBEJEHUE

Ceroguss OJHOW U3 BaXHEHIMX TPoOJEeM dYeloBeUeCTBa  SIBISACTCS
BO3pACTaIOUIEE 3arpsA3HEHHUE OKPYXKAIOWIEH Cpelbl XUMUYECKUMH JJIEMEHTaMH,
MPEJCTABIISIONIEE OMACHOCTD I KUBBIX OPraHW3MOB M, B MIEPBYIO OYEpEAb, JJIs
yenoBeka. HeBHuMaHue k mpoOaeMaM MEHSIONICHCS 1101 BO3/ICHCTBUEM UYeIOBeKa
DKOJIOTUYECKON  OOCTAaHOBKM  CIIOCOOHO  TPUBECTH K  HEMONPABUMBIM
MOCJICACTBUSM.  MUKPOOPTaHU3MBI SIBISIOTCS OMOMHJAMKATOPAMU 3arps3HEHUsI
OKpyXarolen cpeabl, a, CJIeA0BaTeNbHO, MHUKPOOMOJIOTHYECKUN aHamu3 M
XUMUYECKUN aHaliu3 SABJSIIOTCS HanbOosjee HWHGOPMATUBHBIMM METOJAMU LIS
OLICHKM COCTOSIHUA OKpykatouieir cpenbl. OIlEHKa COCTOSHHUS MHKPOOHBIX
COOOIIEeCTB, MOJ BO3JACHCTBHEM TEXHOT€HHOW HArpy3KH M CpaBHEHUE €ro C
NEPBOHAYAIBHBIM ~ COCTOSIHUEM  IIO3BOJISIET CBOEBPEMEHHO KOHCTATUPOBATH
U3MEHEHUS B OKPYKAIONIMX YeJoBeKa 3KocucTtemax. [lo3ToMy Lenbro JaHHOTO
UCCJICIOBAHUS SIBIISICTCSl OIICHKa WM3MEHEHUUW MHKPOOMOJIIOTMYECKUX CBOWMCTB
MIOYBBI, MO/ BIUSHUEM MHTECHCUBHBIX BRIOPOCOB METAIUTYPTUYECKUX MPEATPUITHIM
MypmaHcKo# 001acTH.

B pamkax nocTaBII€eHHOM LIE€JIA BBIABUTAETCS JIBE TUIIOTE3BI:

I'mmore3a 1: ™Mbl mnpeamosiaraeM, 4YTO B PE3YJIbTATE JJIUTEIBHOTO
TEXHOIN€HHOTO BO3JIECUCTBUS METAJUIyPrUYECKUX NpeanpuaTuid  MypMaHCKOU
00J1aCTH Ha TPUPOJIHBIE YKOCUCTEMBI U3MEHSETCS MUKPOOHUOIOTMYECKIE CBOMCTBA
MOYB.

I'mmore3a 2: MblI mpeanoJiaraeéM, 4YTO HAKOIUICHUE TSKENIBIX METAJIOB B

IMOYBC BJIMACT HAa YNCJIICHHOCTb MUKPOOPIraHM3MOB B ITOYBC.



Mukpooduonozuueckue ceoiicmea nougwl

OcHOBHBIE cpeibl OOUTaHUSI MUKPOOPTaHU3MOB B IPUPOJIE — BOJIA, BO3YX U
MOYBa.

B manmHOM wWccliemoBaHWE TPOBOMMIN HM3YyYEHHUE TPYIMIBI TOYBEHHBIX
MHUKpPOOPTaHU3MOB, a TAaK)KE OIICHUBAIM UX COACP)KaHUE B ITOYBE.

[TouBa sIBASETCS €CTECTBEHHBIM MECTOM MPOXKUBAHUS MHOTUX MHUKPOOpTa-
HU3MOB.

B mouBe oOHM HaxomAT BCE YCIOBHUS, HEOOXOIUMBIC IS Pa3BUTHS:
IUTATEIbHBIC BEIECTBA, BJIAry, JAOCTATOYHYIO a’paldio, 3aIlUTy OT MPSMBIX
COJIHEYHBIX JIyde W  BbeICymuBaHHMi. [lo Mepe  yrayOJeHUS  YHCIIO
MUKpPOOPTraHu3MOB cokpaniaetcs. Ha rimyoune B 25 cm konudectBo ux B 10-20 pa3
MEHbIIIE, YeM B MOBEPXHOCTHOM cJi0€ ToIuHOM 1-2 cm [1].

Heo0XxomuMoO OTMETHTH, YTO B pPa3HBIX THIAX I[MOYB MPE00JIaTaloT TPUOBI
OTIpEJICTICHHBIX BUOB, HAlpUMEp, B CEBEPHOW 30HE, IJI€ MUHEpAIU3AI[MOHHbBIE
npoiiecchl cinabwie, — rpudsl posoB Penicillium u Mucor, pa3sMHoxaromnecs Ha
cyOcTpaTtax ¢ OOJIBIIMM KOJMYECTBOM CBEKHX PacTUTENbHBIX ocTatkoB [2]. Ilo
Mepe MPOJBIKCHHM K IOTY MX BBITECHSIOT MpelcTaBuTean poaa Aspergillus, B
IOKHBIX TOYBaX yMEHBINAETCS HE TOJBKO OOIIas YHMCIEHHOCTh TPUOOB poja
Penicillium, HO u pa3HOoOOpa3ue X BHJIOBOIO cocTaBa. B dYepHO3eMmax,
KaIlITAaHOBBIX TMMOYBaX M cepo3eMax OOMJIBHO pa3BUBAIOTCS TpuObI pona Fusarium,
ITUPOKO PACIPOCTPAHCHHBIC U B TIOYBAX TPOMHMUYECKHX JiecoB. HekoTophie TpulsI
CIIOCOOHBI PAa3BUBATHCS B HMIMPOKOM JHANA30HE IMIETOYHO-KUCIOTHBIX YCIOBUNM U
BCTPEUAIOTCS B KUCIIBIX, HEUTPATBHBIX ¥ MIEIOYHBIX MTOUBax [3,4].

Ha konuyecTBEHHBII MW KA4YECTBEHHBIM COCTaB MHUKPOOPTraHU3MOB
OKa3bIBAIOT BIUSHUE pa3iaudHble (GakTopsl. K OCHOBHBIM CIIETyeT OTHECTH
CJIEIyIOIIHE:

- TWN TOYB: Hambojee OoraThl MUKPOOpPTaHM3MaMH dYepHO3eM (okojo 1
MJIpA KI./T TOYBbI), BBUAY OOWJIBHOW pPACTUTEIBHOCTH C OOratoil KOpPHEBOM
cucrteMoii [5]. Kpome Toro, xapakrep Mmo4B BIUsIET U HA NIYOMHY MPOHUKHOBEHUS

MUKpPOOpraHu3mMoB. Tak, B 0Oojee BIaXHBIX CEBEPHBIX TIOYBAX KHU3HBb



MUKpPOOPraHM3MOB Kak Obl «IpuaTa» K MOBEPXHOCTH, a B JIETKHUX, LIEIOYHBIX
(FO)KHBIX TTOYBAX) — KU3Hb MHUKPOOPTaHU3MOB «yTIIyOssieTcs» [6];

- BJIQXXHOCTb MOYBBI: BO BJIQXXHBIX [MOYBAX PA3MHOXKEHUE MUKPOOPTraHU3MOB
ayuduie, yeM B cyxuX. OJIHaKo B Mo4yBax TOPQSAHBIX O0JOT (HECMOTPs Ha OOJIbIIOE
KOJMYECTBO BJIArM W OPraHUYECKHX BEILECTB), MHMKPOOPTraHM3MOB Mao,
MTOCKOJIBKY 3TH MOYBBI UMEIOT KUCIYIO CPENY;

- a’palys: necyaHble MOYBBI adpUPYIOTCS JIyYllle, TO3TOMY B HUX OOJbIIIe
MHUKPOOPTraHU3MOB;

- KIMMAaTUYECKUE YCIOBUS UM CE30HHOCTh: B TEIUIOE Bpems Troja
MUKpPOOPTaHM3MOB B TOYBE Tropa3fo OoJblie, 4eMm 3uMoil. buomornueckas
AKTUBHOCTh BCEX IIOYBEHHBIX MHUKPOOPTaHU3MOB VYBEJIMYMUBACTCS OCEHBIO H

3aMETHO CHMIKAETCS B 3UMHUM IepuoL.

Memoouxa nocega u yuéma Ha n1OMHBIX NUMAMENbHBIX CPEOax
B naGopaTopHoil mpakTHKe MPUMEHSIOTCS JBa METOJa KOJIUYECTBEHHOTO

ydeTa MEKPOOPTaHU3MOB [7]:

1. Meroauka noceBa U y4eT Ha IUIOTHBIX TUTATEIbHBIX CPEaX;

2. Meroauka mpsiMOTo y4eTa Mo MUKPOCKOTIOM.

Beibop meTonma 3aBUCHUT OT Ienu uccienoBaHus. Jlns MOCTHKEHUS
MIOCTaBIICHHOM 1111 HaMU BbIOpaHa meTtojuka Nel - MeToiMKa moceBa Ha TMIIOTHBIE
MUTATENBHBIE  CPEAbl, IMO3BOJSAIONIAA  YYECThb HE  TOJIBKO  YHMCIEHHOCTH
MUKPOOPTaHU3MOB, HO M TMOJYYUTh YUCTHIE KYyJIbTYphl. B OONBIIMHCTBE ClydaeB
JUIS. U3yYEHUSI U y4€Ta MUKPOOPTaHU3MOB IPOBOJUTCS IMOBEPXHOCTHBIN MOCEB Ha
gamku [lerpu. ['myOMHHBIN TIOCEB MPOBOAMTCS PEXe, KaK MpaBWio, I ydéTta
rpudoB.

JIns moJty4eHusl CpaBHUMBIX PE3YJIbTAaTOB MOJICUYET KOJOHUM ONPEACIEHHOM
IPYIIbl MUKPOOPTAHU3MOB MPOBOJAT 4Y€pe3 OJHO M Toxe BpeMsi. OOBIYHO YYET
MUKPOQIJIOPHl Ha MSCOIMENTOHHOM arape MpOBOJST 4Yepe3 Tpoe CYTOK IMOCIe
MoCeBa, aKTMHOMUIETOB 4epe3 7-15, rpuboB u npoxokeit 5-7 cyrok. Komonuu

CUMTAIOT C OOpAaTHOW CTOPOHBI YallKW, OTMeYass uX uepHWiIamMu. B ciydae



HEIMPO3PavyHOCTH Cpeld, y4eT BeneTcs cBepxy uamku. [locime moacyera yucia
KOJIOHMM Ha TMapauIebHBIX 4Yalllkax, HaXOAWTCS CpEIHee W, HWCXOIsd W3
MOJIYYCHHBIX JaHHBIX, OMpPEACNIeTCS KOIMYECTBO KJIETOK B | M mcciaemyeMoi
cycrieH3uu (MpeanojaraeTcs, 4ro ycjaoBHO | KJeTka, criopa Wi OOPBIBOK TH(QBI
AT 1 KOJIOHUIO).

Ha kaxmoil damke NpoOBOASIT BHUMATEIBHOEC CpPAaBHCHHE W OIHCAHUC
Mopdoorun KoJoHMH Toj Jymnou. Jlajgee cocraBisercs ONMHMCAHWE KOJIOHUH 10

CJICJIy}OI_Heﬁ CXCMC:

1. dopMa  KOJOHMM:  OKpyrias, HempaBWwibHasi, aMEOOBUIHAS,
pU30MIHAS.
2. [Ipodunp  KONMOHWN:  TUIOCKMHA,  BBIMYKJBIHA, KOHYCOBHIHBIH,

KaIlJICBUIHbIN, BOTHYThIN

3. LIBeT KoMOHMI

4. dopma Kpasi KOJOHHMH: JOJbYATHIN, BBIMYKJIBIM-3yO0UaThlid, 1EIbHBIH,
OaxpomMyYaThlii, pa30pBaHHBIN, CIUPAJICBUIHBINA, BETBUCTHIN, U T.II.

d. CrpykTypa KOJOHUU: KPYITHO3EPHUCTAs, MEJIKO3EPHUCTAsI, CTPYyHHAas,
BOJIOKHHUCTAs

6. Bun  mukporpuboB  (ompemensics 1o crpaBouHuKy  [Index
Fungorum).

Jlns pa3BeeHUd TOTOBAT MPOOMPKH CO CTEPHIILHOM BOJOH mo 9 Mi B
kaxoi. CTepuiibHOM numeTkor O0epyT 1 MiT ucciieryeMoro MaTepuana U BHOCSIT B
npoOUpKy, W ToydaroT pa3Benenue 1:10 wnmm mepBoe pasBeieHue, nainee 1 mi
MOJIYYCHHOW CYCIIEH3UW TIEPEHOCAT B CIEIYIOMICI0 TPOOUPKY U TOIYYarOT
pazBenenne 1:100 wunmm Tperhe pasBefeHue W T.A. Takum obOpazom, B 1 mi
CyCHEH3UH BO BTOPOM pa3BeleHUH coaepkutcs B 10 pa3 MeHble KIETOK, YEM B
IIEPBOM, a B TpeTheM pa3BelieHuu — B 100 pa3 MeHbIlIe KIETOK U T.1.

B nannoil paboTe O4YeHb BaXKHO MPOBECTH TIIATEIBHOE MEPEMEUINBAHUE
CyCIIEH3UM Ipu nomomu nuneTku. [locime moAroToBku pa3BeAeHUs] MPOBOIUTCS

IIOCCB Ha HY’KHBIC CPCABI U3 ITOAXOAAIICTO PAa3BCACHUS.

Teopemuqecmte ACREKMmbl XUMUUECKO20 aHdA/lu3a novue



XUMHUYECKUN aHAIU3 MOYB SIBISETCS OJHUM U3 HauOoyiee BaXKHBIX CPEICTB
MO3HAHUS MPUPOJIBI, T€HE3UCA U TUIOJOPOJUS MOYB. XMMHUUYECKAM aHAIU3 MOYB -
COBOKYIMTHOCTh AHAJIUTUYECKUX MPUEMOB, PE3YJIbTAT KOTOPHIX MO3BOJISIET OLIEHUTH
XUMHYECKOE COCTOSHME MOYB. XMMHUUYECKUU KOJMYECTBEHHBIM aHAIU3 BEIIECTB
CUMTAETCS KJIACCHYECKUM, OTO HauOosiee pa3paOOTaHHBI METOJ] aHalu3a,
KOTOPBIM MPOJOJIKAET pa3BUBaThCA. OH TOYEH, MPOCT B MCIIOJIHECHUH, HE BCErIa
TpebyeTr cmen. amnmaparypy. Ho TnpuMeHEHHEe ero WHOTJa COMNPSIKEHO C
HEKOTOPBIMHU TPYJIHOCTSIMH MPHU MCCICAOBAHNHN CIOKHBIX cMecei.[8]

3agaya KOJMYECTBEHHOTO aHaliu3a — OMNPEACIUTh KOJUYECTBO JJIEMEHTA
WIM COCIWHEHHS B HccienyeMoM oOpasme. llenb BCSIKOro XHUMHUYECKOTO
UCCJICJIOBAHUS — IIOJy4YCHHE pe3yibTaTa, Haubojee OJM3KOro K HCTUHHOMY
COJICP)KaHMIO OTpEJeNsIeMOro KOMIOHEHTa B mpoOe. M mpexie, 4yeM mpoBecCTH
KOJIMYECTBEHHBIM aHaIN3, HEOOXOIUMO TOYHO y3HATh, U3 KaKUX BEIIECTB COCTOUT
oOpaszen (3Tan KaueCTBEHHOTO aHaliu3a) M KaKhue€ KOHKPETHO BEIIEeCTBA CJIEAYET
ONPEAEIUTH KOJIMYECTBEHHO.

B aHaimMTMYecKOM XMMHMHM pe3ysbTaThl aHAIU3a XapaKTEPU3YIOTCS TaKUMHU
NOHATHUSIMH, TOYHOCTh, BOCIPOU3BOJUMOCTb, IOBTOPSIEMOCTb, MPABUIBHOCTSD, &
TaKXXe C pe3yJibTaTaMH AaHajdu3a CBs3aHbl TAKWE MOHATHUS KAaK HOTPELIHOCTD.
PaszHble aHamuTHYECKHME METOABI HMEKT pPa3IMYHyK0 MOTrpemHocTh. Yamre
UHTEpeCyeT He aOCOJNIIOTHOE KOJMYECTBO, a KOHIEHTpAalMs, JTUOO MaCCOBBIM
npoueHT. Kpome TOro, KOJMYECTBEHHBIM XUMHYECKHN aHalU3 MOXKHO
HCIOJIB30BATh TOJIBKO 11 KOHKPETHOW Cpelbl, KaXKIbli METOJ HaIlpaBJIeH Ha
ONPEAEITIEHUE ONPEAECIEHHOIO BEILIECTBA.

XUMUYECKUN aHalIn3 IIPOBOJIATCS Ha  BCEX  MPEANPUATHSIX:
HEe()TEXUMUIECKOM, He(dTe100bIBaAOIICH, He(drenepepabaThIBatOIIEH,
METaJUTyprU4ecKor, (apMaleBTUYECKOH ¢ XUMUYECKON MPOMBIIICHHOCTH.
HUcnonb3ys METONMKM XMMHYECKOTO aHajiW3a, Ha JTUX MNPEANpUITHAX
OCYILIECTBIISIIOT BXOJHOM, TEXHOJOTUYECKUM, BBIXOJHON, apOUTpaKHbId U
JKOJIOTMYECKUA KOHTPOJb XHMMHUYECKOTO COCTaBa Bewlects. B reosorun

rCOXUMHYCCKHUE MCTOAbBI IIOHMCKAa KW PAa3BCIAKH MCCTOpO)KI[CHHfI ITOJIC3HBIX



MCKOIIAaeMbIX OCHOBAaHBI HA WCITOJIb30BAHWUU PE3yJIhTATOB XUMHUYECKOTO aHAIN3a
mpo0 BemiecTBa, OTOOpPaHHBIMH T€OJIOTAaMH B TIOJIEBBIX YCIOBHsIX. Kpome Toro,
pEe3yNIbTaThl XMMHYECKOTO aHalM3a CoAepKaT HWHOOPMAITMI0 O XUMHUYECKUX
CBOMCTBaX IMOYB M XUMHUYECKUX MMOYBEHHBIX Iporieccax. OHU COCTaBISIOT OCHOBY
MOHHUTOPHHTA ¥ MPOTHO3a U3MEHEHUS CBOKCTB MTOYB B IPOIECCE UX ECTECTBEHHOTO
pa3BUTHS, CEIIbCKOXO3SIMCTBEHHOTO MCIIOIb30BaHMsI, Mearuoparuu mp.[9]
AJropuT™M XHUMHYECKOro aHaau3a moys [10]:

1. TloaroToBka MOYBHI K JIAOOPATOPHBIM HUCCIEIOBAHUSAM

2. OmnpeneneHue TUTPOCKOITMYHON BJIaru

3. Onpenenenue yIeapHOTO Beca MOYBbBI
4. Omnpenenenne 0ObEMHOTO BECA MOYBBI
5

. Beibop Metona

XapakTepucTuka Mecra oTéopa npoo

Jlist mpoBeAeHUsT dKCIIEpUMEHTa HaMH ObLIO ompejeseHo 3 mecta oTtdopa
MOYBEHHBIX MPOO, PACHOJIOKEHHBIX B pa3HBIX pailoHax MypmaHCKOW o00JacTu.
JInmd  OuEeHKM TMOCHEACTBUA TEXHOTCHHOrO BO3JICHMCTBUS HA  NPUPOIHBIC
HKOCUCTEMBI B3SITUE MPOO OCYIIECTBISIIOCH B 30HE IJIUTEIBHOTO TEXHOTCHHOTO
BO3JICUCTBUSA - pailloH ropojga Monderopcka (komMOuMHAT «CeBEPOHUKEIH)
MoHYeropck 1o po3e BETpOB U MPOTUB PO3bl BETPOB: 3 kM, 13 kM, 35 kM u 50 km
¢donHoBast 30Ha, paiioH ropoga Hukenb (komOunat «lleuenranukensy) MoHueropck
10 pO3€ BETPOB U MPOTHUB PO3BI BETPOB: 3 kM, 13 kM, 35 kM u 50 kM doHOBas 30Ha
u paiion ropoaa Kanganakma (KA3) nmo po3e BETpOB U MPOTUB PO3bI BETPOB: 2 KM,

8 kM, 15 km u 50 km doHoBas 30Ha (cM. [Ipunoxenue 2).
Ilocmanoexka sxcnepumenma

Jlns 3TOro Ha mNPOOHBIX IUIOMIAASX MBI BBIKAMBIBAIM KyO 3eMIIH
30*30%25(22) wm cpe3aad C HEro HOXOM, 3apaHee TMOATOTOBICHHBIM U

oOpabotanubiM 96% cnupTom, cioli kopHed. Jlaiee mMoOMydeHHYH0 HpoOy
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noMenianu B crepuiibHyto kpadt Oymary. Kaxnas mpoOa Oblia mpoHymMepoBaHa,
MOJANMCAaHA W TIOMELIEHAa B MOJUATWICHOBBIM MakeT. Jlamee TMogy4yeHHbIN
AKCHEPUMEHTAIbHBIN MaTepuan uccienoBaics B Jlabopatopuu «OKojaorus
mukpoopranuzmony HIIISC KHI[ PAH. Onpenensnu Bia)XHOCTh I pacuéra
HaBeCKU mMouBbl g moceBa (cMm. Ilpunoxkenuwe 1), pamee TPOBOIUIOCH
MUKPOOUOJIOTHYECKOE UCCIICIOBAHUE BBITIOIHEHO MO OOIIETPUHITON Ha MPAKTUKE
CTaHJApPTHOM METOJWKE, OMUCAHHOW B TEOpETHUEeCKOW uactu padoTel B m.1.3. Ha
pucyHke 1 TokazaHbl pe3ysbTaThl MOCEeBa IPpUOOB B MpoOax MOYBLI B MEPBOM H

BTOPOM PA3BCIACHUMAX.

Pucynok 1 - Pe3ynbraTel mocesa rpu0oB B mpoOax MOUYBbI

Pezynomamul s3kcnepumenma u ux oocyicoenue

B tabnune 1- 3 npencrapiieHa YUCIEHHOCTh MUKPOMHUIIETOB B 30HAX
Kanpanakmickoro aqroMUHHEBOTO 3aBoAa, KoMOMHATa «CEBEPOHHMKEIbY U
koMmOnHaTa «IleueHrOHUKEIbY.

K1-2 xm no po3e M1 u HI- 3 kM nio pose

K2- 2 xm npoTuB npo3sl M2 u H2- 3 kM IpOoTHB PO3BI
K3- 8 xm no po3e M3 u H3- 13 kM o po3e

K4- 8 kM npoTuB po3bl M4 u H4- 13 km ipoTUB pO3bI
K5- 15 km o pose M35 u H5- 35 km o pose

K6- 15 km nipoTuB po3sl M6 u H6- 35 kM nmpoTHB po3bl
K7- 50 km o pose M7 u H7- 50 km o po3e

K8- 50 km mpoTuB po3sl
Tabnuna 1. UucneHHOCT, MUKPOMUIIETOB B MouBe parioHa KA3a

Kangaaakma

KosinuecTBo koj0Hmnii Mukpoopraan3mos (Teic. KOE/T)

pasBegenne | K1 | K2 | K3 | K4 | KS | K6 | K7 | K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16

2 33 116 40 |38 133129 94 |36 |47 | 10 7 21 29 20 27 93
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2 19 | 3 |22 |43 |61 |42 ]107 |39 | 42

()]

26 | 30 | 45 18 | 40 82

Tabnuua 2. UMCIeHHOCTh MUKPOMUILIETOB B [IOYBE paiioHa KOMOMHATa
«CeBEepOHUKET B

MoH4eropck

KoanyectBo konounii MukpoopranusMoB (Teic. KOE/T)

2 0 6 |14 | 5 |50 | 4 |[101] 8 0 74 60 65

(=Y

pa3Beaenne | M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8 | M9 | M10 | M11 | M12 | M13 | M14
0
6

2 96 6 65 40

(BN

9 6 | 26 | 6 6 [ 70 | 50 | 1

Tabmuia 3. UucaeHHOCTh MUKPOMHUIIETOB B IMOYBE pailoHa KOMOMHATA
«IleyeHTAaHUKEN B

Huxkean

KosmnuecTBo ko10HMi MuKpoopranu3moB (Thic. KOE/r)

passenenue | H1 | H2 | H3 | H4 | HS | H6 | H7 | H8 | H9 | H10 | H11 | H12 | H13 | H14

2 4 6 1 0 1 1127 | 27 | 24 | 61 | 44 0 [128| O 15

2 5 8 3 1 0O | 31 |5 | 36 | 52 | 48 0 |104] O 32

[Ipn ananmm3e W CpaBHEHHE MPEICTABICHHBIX [aHHBIX, MOXHO CJIE€JaTh
BBIBOJI O TOM, 4YTO HauOoyiee 3arpsA3HEHHBIM SIBISIETCS paloH KoMOWHaTa
«CeBepoHMKENb» B Onu3M Topoja MOHYEropck, TaKk Kak YHMCIEHHOCTh
MHKPOMMIIETOB B 3TOM 30HE MUHHUMaJIbHA. MeHee 3arpsi3HEHHOM I10 CPABHEHUIO C
paitonoM komOuHaTa «CeBEepOHUKENbY, OKa3anach mousa B 0m3u ropoaa Hukens.
Paiion KA3a oxasanics Hambojee YUCTHIM IO CPaBHEHHUIO C 30HAMU KOMOWMHATOB
«CeBepoHUKENb» U «lleueHraHUKEbY.

Tak xe MBI MOXEM MPEAINOI0KUTh, YTO YHUCIEHHOCTh MHUKPOMHIETOB
MOYBHI B OJIN3HM BHIOPAHHBIX METAUTYPIrHYECKUX KOMOWHATOB CBsI3aHA C OOJIBIIUM
KOJIMYECTBOM BBIOPOCOB M TMOCIEAYIOMUM HAKOTUICHHEM TSDKEIBIX METAIOB B
TIOYBE.

Jlist BepuuKanuy BEIABUHYTOTO MPEANION0KEHHS OBbLIT IPOBEIEH

XUMHYECKHM aHaJIN3 MOYBCHHBIX IIOKPOBOB B BBI6paHHBIX Ir¢OJI0OKalHAX.

Meton ananu3za - MAacC-CIEKTPOMETPUS C MHIAYKTUBHO CBSI3aHHOU
mazmoit (MCIT-MC)

CpenctBo usmepenus - macc-cnekrpomerp ELAN 9000 (PerkinElmer,




CILIA)
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P€3y.]IBTaTBI IMPHUBCACHBI Ha BBICYHICHHYIO OO MOCTOSIHHOM MAacChl Ipr

105 rpanycax mo Ilenbcuio u 3atem mpokasieHHyro npu 500 rpamycax mo

[lenbcuro B TeueHue S5 yacoB mpooy.

Tabnuua 4. XuMHUYECKUIl aHAIW3 MOYBEHHBIX MPOO BOIM3M KOMOMHATA

«lleyeHraHUKETb»
MaccoBas goJs, %
Hugp (Homep) npods1 HKIT UTITTIC KHII PAH
DJIeMEHT ‘ \ ‘
IIu¢p (Homep) nNpodbI 3aKa3uuKa
1H 2H 3H 4H S5H 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 7,59 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
Baaxnocrn | 1,77 0,51 0,41 0,30 0,31 2,92 0,62

Tabnuna 5. Xumudeckuil aHaJIU3 MOYBEHHBIX P00 BOIM3KU komOuHaTa «KA3»

MaccoBast 10Jis1, %

udgp (Homep) npodur KM UHITDC KHII PAH

JyieMeHT ‘ | ‘ ‘
HIndp (Homep) mpodHI 3aKa3UHKA
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
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Al 7,45 7,20 6,85 6,40 6,70 7,66 6,65 7,36
Fe 2,66 1,91 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
IIII11 3,14 11,0 23,0 3,03 48,5 15,3 8,06 4,68
BuaaxHocTh 0,53 1,08 2,04 0,44 6,42 1,32 0,78 0,76
Tabnuia 6. XuMu4Yeckuil aHaau3 MOYBEHHBIX TPoO BOJIM3M KOMOMHATA
«CeBEepOHUKET b
MaccoBas go.si, %
ugp (Homep) npodst HKIT UTIITIC KHI PAH
DJIeMEHT \ ‘
IIu¢p (Homep) nNpodbI 3aKa3unKa
5M 6 M 7M 8 M 9M 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 3,59 2,50
Co 0,00624 | 0,00603 | 0,00232 | 0,00319 | 0,00127 | 0,00160 0,00099
I 2,36 8,71 4,18 15,0 1,64 3,20 2,50
Baaxunocrn | 0,63 1,39 0,74 3,24 0,33 0,61 0,40

Janee onpenenum 3aBUCHUMOCTh YHUCJIEHHOCTH MHKPOMMIIETOB IOYBBI OT
HaJU4Iusl B HEW XMMHUYECKHX 3JIeMEHTOB. J[Ji1 3TOro paccumraeM K03 HUITUCHT

koppessiimu (Tab.7)

Tabnuna 7. Koaddunuent koppensiuu

PaccmaTpuBaembie MecTa or6opa npo6
3JIEMEHThI MoHueropck Huxkean Kanganakma
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
Mn 0,095372 0,130133 0,5115080
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-0,23228 0,018288 -0,35260
Mg
-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

Koppensaimonnblid aHamy3 BBISIBUJI CPEHIOI U CWIBHYIO OTPULIATEIHHYIO
CBS3UW MeXAy cojaepkanuemM TM B mouBe (Meab, HUKEIb, IIMHK, CBUHEI ) H
YUCJICHHOCTBIO MHMKPOMHUIIETOB B  30HE  BO3JCHUCTBUA  MEIHO-HUKEJIEBBIX
npeanpusatuii. Koapbunment koppensiun usmensuics ot 0.4 mo 0.7. HauGonee
CWJIbHAsI CBA3b CPABHUBAEMBIX IMapaMETPOB ObLIa BBISBIICHA C MEBIO U HUKEJIEM B

30HC BOS,I[GIZCTBH}I KOMOMHATa «CGBepOHI/IKGHB»

3JAK/TIOYEHUE
B xozme mnpoBeneHHOro ucCIeAOBAaHUS MOCTaBJICHHAs LEJIb JOCTUTHYTA,
BBIJIBUHYTBIE THUIOTE3bl IOATBEPKICHBI, B PE3YJIbTATE MOJYUYECHBI CIIECAYIOIINE

BBIBOJBI.

1. HaubGonee 3arpsa3H€éHHOl TeppUTOpHEl B MPOMBIIIUICHHONW 30HE
MypMaHCcKo# 00JaCTH OKa3ayics paiioH B 0yim3u koMOnHaTa «CeBEPOHUKEINbY, TaK
KaK YUCJIECHHOCTh MHUKPOMHIIETOB B 3TOM 30H€ MHHUMaJIbHA. MeHee 3arpsa3HEH
paiion ropona Hukenp BOMM3m komOumHaTta «lledeHranmkenb». A OTHOCUTEIHHO
YUCTHIM W3 BBIOPAHHBIX JIOKAIMi okazaics paioH BOMM3M «KA3», Tak kak Tam

0Ka3aJI0Ch HAauOOJIbIIIEE KOJTUIECTBO MHUKPOOPIraHHU3MOB.

2. Koppendaumonuslii  aHanu3  BBIABWJI  CPEAHIOKD U CHIBHYIO
OTPULIATENIBHYIO CBSI3M MEXY cojiepxkanueM TM B mouBe (Mellb, HUKEIb, IIUHK,

CBHHCI] ) N YUCJICHHOCTBIO MUKPOMHUIICTOB B 30HC BOSI[GfICTBPIH MCAHO-HHUKCJICBBIX
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npeanpusatuil. Koadduuument xoppensuuu msmensuics or 0.4 no 0.7. Haubonee
CWJIbHASI CBA3b CPABHUBAEMBIX IMApaMETPOB ObLIa BBISBICHA C MEABIO U HUKEJIEM B

30HE Bo3JeicTBUs KoMONHAaTa «CeBEepOHUKEIIb)

IIpakTrueckas 3HaYUMMOCTh JAHHOI'O UCCIIEI0BAHUS 3aKIK0YAETCSA B TOM, YTO
[IOJIy4EHHBbIE PE3YyabTaTbl MOIYT HCIOJB30BAaTHCS B KauyeCTBE OCHOBBI IS
noctpoernss ['MMC  kapTel TEXHOIE€HHOW  3arpsA3HEHHOCTH TEpPUTOPUN

MypMaHcKkoit 06acTu.
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Ipunoorcenue 1

BiakHOCTHh MOYBEHHBIX IMOKPOBOB

Monueropcek:
Bec O10kca | Bec 010KC €
Ne o0pa3ua Bec Hagecka, r | c¢ cbipoii CyXoH BaaxHocTh
O0Kca, r NMOYBOM, I' | MOYBOW, I %

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 5 217,26 25,55 39,860
M11 22,60 5 27,60 26,12 42,045
M12 21,28 9) 26,28 25,59 15,5452
M13 21,10 9) 26,10 25,22 21,3592
M14 20,61 9) 25,61 25,02 13,3787

Huxkennb:

Bec 010kca | Bec 010kca
Ne o0pa3ua Bec HaBecka, r | c¢ chipoit c cyxoi | Baaxkuocrts,
O0I0Kca, T MOYBOW, I' | MOYBOW, I %

H1 22,64 9) 27,64 25,81 57,7287
H2 22,27 9) 27,27 24,95 86,5671
H3 20,76 9) 25,76 24,32 40,4494
H4 20,85 9) 25,85 25,35 11,1111
HS5 22,17 9) 27,17 24,75 93,7984
H6 22,00 9) 25,00 25,74 36,6279
H7 22,98 9) 25,98 27,53 9,8901
HS8 22,85 9) 25,85 27,35 16,2975
H9 37,72 9) 42,72 42,09 14,4165
H10 20,77 9) 25,77 22,31 224,6753
H11 23,10 9) 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




Kanganakumia:
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Bec 010kca | Bec O10kca
Ne o0pa3ua | Bec Hagecka, r | ¢ coipoi C ChIpOH BaaxHocTb,
O0Kca, r nouBoii, r | mouBoii, r | %

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
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 5 217,28 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 9) 25,00 24,24 33,9285
K16 20,84 9) 25,84 24,22 47,9289
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