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BBenenue.

AKTyajabHocTh pabotel. [louBa - rereporeHHas, mnonudaszHas, MNOIUANUCIEPCHAS
cucTeMa, KOTopas CYIIECTBYET B INPHPOJE OOBEKTHBHO, HE 3aBHCHUMO OT CO3HAHHUS JIOJCH.
[TouBa CmyXUT cpemod XU3HU M CyOCTpaTOM Jjsi OONBIIOrO KOJUYECTBA BHJIOB IKUBBIX
OpraHM3MOB B TOM YHCJIE M YeJIOBeKa. B mouBe NPOHUCXOAWT HAKOIUJIEHUE HE TOJIBKO
MUHEpAIbHBIX JJIEMEHTOB, HO M OPraHWYECKHX COEIMHEHUH, C KOTOPBIMHU CBS3aHO HX
IJI0IOPOJME U TUTAaHUE PACTEHUM.

CocTosiHME OPraHM4ecKOd KOMIIOHEHTBI II0YB HM3Yy4aeMOW TEPPUTOPUM IPEACTAaBIISIET

co00i MHOTO(AKTOPHYIO 3aBUCHMOCTb, OOYCIIOBJIEHHYIO KaK €CTECTBEHHBIMH YCJIOBUSMHU €€
dbopMupOBaHUs, TaK U BO3MOKHBIM aHTPOIIOT€HHBIM BO3/IEHCTBUEM.
[IpoGiiemMa coxpaHeHHsI U PAIlMOHATBHOTO MCIOJIb30BAHUS MPUPOIHBIX MMOUYBEHHBIX PECYPCOB U
OPraHUYECKOr0 BEILIECTBA SIBISETCS BAXKHOM COCTABIIAIOIIEH TYMYCO - aKKYMYJATUBHOIO CJOS,
KOTOPBIIl OTBETCTBEHEH 32 OMOXMMHUYECKHE MPOIECChl MPOUCXOAIINE KaK Ha 3aTOIUIIEMON TaK
Y HE3aTOIUIIEMOM TEPPUTOPUH TAJIBIMHU BOJIAMH.

[lenbto paboTHI SBISETCS ONpEAENIEHUE OPraHUYECKOTOo COCTaBa aUTIOBHAIBHOTO THIMA
II0YB Ha 3aTOILIIEMOU U HE3aTOILIIEMON 30HE.

Lenb paboTHI Onpeenuia MOCTaHOBKY U pellIeHUe CISIYIOIUX 3a1au:

[TonGop 1 u3yueHue TUTEPATyphl O TEME UCCIETOBAHUS;

[TonGop MeToauK onpeseneHuss OpraHMueCcKOro BEIIeCTBa U MOYBEHHOTO I'yMyca;

Omnpenenenue cofep>kaHusi TYMUHOBBIX KUCIOT U (PYJIBBOKHCIOT, OPraHUYECKOTo yriepoja u
rymyca no meroay M.B. Tropuna u o0riero a3ora no meroay Knenpaans;

VYcraHOoBIEHUE BIUSHAS 3aTOIUIEHNS] HA OPTraHUYECKOE BEILIECTBO.

OO0bekT HccenoBaHusA NMO4YBBL. [ mcciaenoBanus ObUT BHIOPAH BEPXHUM TOPH3OHT
MOYBBI 3aTOIUIIEMON M He3aToruisiemMoi 30Hbl B mocenke [lonsina CocHoropckoro paiiona.
JlaHHbIil 0O0BEKT BBIOpPAH IS TOTO, YTOOBI MPOCICIUTH PA3HUILY COACPKAHHS OPraHUIECKOTO
BEILIECTBA MEXKy Pa3HbIMH 30HAMMU.

IIpakTHyeckass 3Ha4YMMOCTb. OpraHuyeckoe BEIIECTBO OKa3blBA€T BIMSHUE Ha
IIPOJYKTUBHOCTb PACTEHUM, TI0OITOMY U3Y4YCHHBIC JAHHBIE MOXKHO HCIIOJIB30BAaTh B CEILCKOM H
JecHOM XoszgiicTBax. [losyueHHBIE pe3yabTaThl CHOCOOCTBYIOT HAKOIUICHHIO (DaKTHUECKUX
JAHHBIX 10 YPOBHSM COAEPKAaHUSI OPrAaHMYECKUX BEIIECTB B [IOYBAX.

Jlnst perieHust MOCTaBIEHHBIX 3a/1a4 UCIOJIB30BAIM CIEAYIOIINE UCCIIEOBAHHUS:
aHaJIN3 Hay4YHO - METOJIMYECKON JTUTEPATYPHI,

AKCIIEPUMEHTAIIbHBIM,
aHaJIN3 CPAaBHEHMUSI MOJYUYECHHBIX PE3yIbTaTOB,

CTaTUCTUYECKHH.



1. [loHsiTHE OPraHUYECKOr0 BelleCcTBA

Opranu4eckuM BELIECTBOM CUUTAETCSI BCE, YTO OTHOCHUTCS K PACTUTEIbHBIM U YKUBOTHBIM
octarkaM. OpraHMYEeCKOE BEIIECTBO SBISAETCS OCHOBOM IUIOAOPOJAMS IIOYB, OHO CIIY)KUT
CBOCOOpa3HBIM pPE3epPBOM HEOOXOJUMBIX PpACTEHHSIM IHUTATENbHBIX BEHIECTB, OKa3bIBAaeT
00110 BIUSHUE HA CTPYKTYPY MOYBBI, SBJSETCS UCTOUHUKOM SHEPTUU JJII MHOTHUX MOJIE3HBIX
MHUKpPOOPTraHU3MOB. 3a CUET Pa3JIOkKEHHs] OPraHUYECKOrO BEIIECTBA MOYBBI B IPU3EMHBIN CION
BO3JyXa BBIACIACTCS YIVIEKUCIBIA Ta3, KOTOPBIA HCIIOJIB3YETCS PAcTEHUEM MJI1 CO3JaHus
ypoKas IPH JOCTaTOYHOM OCBEIICHHMH, BJIKHOCTH U TeMIlepaType Bo3ayXa U MoyBbl. B mouse
OpraHMYECKOE BEUIECTBO pa3Jlaraercs Moj BIUSHUEM MUKPOOPTaHW3MOB MPU HAJUYUU BO3/1yXa,
ONaronpusATHON BIAKHOCTH U TEMIIEpaTyphbl, 00pa3ys MeperHoi, Wiu rymyc. XHUMHUYECKUN
COCTaB I'yMyca O4Y€Hb CIIOXKEH. JlJI1 Hero xapakTepHa TEMHas OKpacka, KOTopasi OTCYTCTBYET B
KUBBIX pacTeHUsX. B cocraBe rymyca oueHb IIEHHOH SIBISIETCS TYMHUHOBAsI KMCIIOTa, B KOTOPOH
conepxkutcss MHoro yriepoga (39 -- 62%), kucnopoaa (30--39%), azora (3--5%), a Takxke
docdop, cepa, xxene3o0 u Jp., BKIrOUass MEKpodieMeHTH [[Ipunoxenne 6]. ['ymyc ocymecTBusieT
B TI0YBE TPOHCTBEHHYIO (PYHKINIO: PU3UUECKYIO, XUMUYECKYIO, ONOIOTHYECKYIO.

®dusndeckast GYHKIHS -- 3TO CO3JJaHUE BOJOIMPOYHON MOYBEHHON CTPYKTYPHI, YTO 0OECIIeYnBaeT
OJIaronpusATHYIO LUPKYJALUIO BOJIBI, BO3AYyXa, HYKHYIO TeMIepaTypy W Npeaonperenser
XOpOLIMM POCT KOpHEH B INoyBe. IIpUHATO TOBOPUTH, YTO I'yMyC HPUAACT CBA3HOCTH JIETKUM
[I0YBaM, pa3pbIXJISeT MOYBbl. XUMUYECKas (PYHKIUS 3aKII0YAaeTCs B TOM, YTO TYMYC SIBJISIETCS
XPaHWJIUILEM 3JIEMEHTOB MUTaHMs. MHOTuMe NUTaTeibHbIe BEUIECTBA CBSI3aHbI C T'YMHUHOBBIMU
KHCJIOTaMU B OpraHOMUHEPAIbHOHN (opMe, HaXOAATCS B OOMEHHOM COCTOSIHUM U YCBauBalOTCS
pacTeHUsIMH HEMOCPEACTBEHHO U3 3TX (opM. Kpome Toro, B pesynbraTe IesSTEIbHOCTH
MHUKPOOPTaHU3MOB TyMyC IIOCTENEHHO pasjaraercs (MHHEpalu3yercs), OCBOOOXKaas
3aKJIIOYEHHBIC B HEM a30T, pocdop, KUl U APYTHE JIEMEHTHI.

buonoruueckas QyHKuMg rymyca -- 3TO CO3/aHU€ OJIArONMPUSATHBIX YCIOBUW Ui Pa3BUTUS U
JEATEIIbHOCTH MUKPOOPIaHU3MOB.

B mouBe XUBYT M pPa3BUBAIOTCS MHOTOYHCIICHHBIE JXMBBIC OpPraHU3MBI: OakTepuu, TI'pUOBbI,
BOJIOPOCIIH, JTUIIAWHUKY, MPEACTABUTEIN MPOCTEUINNX KUBOTHBIX (KTYTHKOBBIE, KOPHEHOXKKH,
nH(py30pun), a TakKe OECIIO3BOHOYHBIE JKUBOTHBIE, CPE KOTOPHIX OCOOEHHO OOJIbINasi poJib B
CO3aHUM IUIONOPOAMS IIOYB NPUHAMIEKUT J0XKIEBBIM 4epBiAM. KpoMe N0XIeBBIX uepBeil B
[IOYBE OKMBET OOJIbIIOE KOJMYECTBO HACEKOMBIX (KYKH, MYpaBbH), IPOJCIIBIBAIOIINX
MHOTOUYHCJICHHBIE XOJbI, Pa3phIXJIAIOMIMX IMOYBY M yIydlIalOMMX ee (U3MYEeCKHEe U BOJHBIC

cBoiicTBa. M3 mMO3BOHOYHBIX AKTHBHO Y4YacTBYIOT B Ipolieccax MOYBOOOPA30BaHUS T'PHI3YHBI

(KpOTHI U Ap.).



UucaeHHOCTh MUKPOOPTaHU3MOB B MOYBE OrpoMHA M cocTaBisieT 1 -- 5 mipa. B 1 r© MOYBBL
Cumraror, yto exeromHo Ha 1 ra obpasyercs 500 -- 1000 Kr MHKpPOOPTaHU3MOB B
MIOBEPXHOCTHOM CJIO€ TOYBBI. 3HAUYEHHE MX OYCHb OOJBIIOE -- C HUMH CBSI3aHO DPA3JIOKEHHE
OpPraHMYECKHUX BEIECTB M IpeBpalleHue HuX B IeperdHoil. HekoTopsle MHMKpOOpraHu3Mbl
CBSI3BIBAIOT aTMOC(EPHBIN a30T BO3JyXa B a30THBIC COEAMHEHUS, JOCTYIHBIE PACTEHUSIM. DTO
CBOOOJHO KUBYIIHE B MOYBE OAKTEpHH (a30TOOAKTEp, KIOCTPUIANYM), & TaKKe KIYyOCHbKOBBIC
Oakrepun, oOpasyromue cUMOMO03 ¢ OOOOBBIMH DPACTEHHUSAMHU -- KJIEBEPOM, BHKOW, TOPOXOM,
dbacoubto, mrouepHoit u aAp Mankos B.E., I'enesuc, cBoiictBa u Mmopdoiorus nous, M1 BITMXA,
2006.

MUKpOOpPraHu3Mbl  aKTUBU3UPYIOT MHOTHE OHOXMMHMYECKHE TIIPOLECCHI, CBS3aHHBIE C
YBEIMYEHUEM JOCTYITHOCTU NHTATENbHBIX BELIECTB MOYBHI JJs pacTeHuil. [loaTomy mMmouBHI,
Oorarele MHUKpPOOpPraHM3MaMH, WIM, KaK HUX Ha3bIBalOT, OMOJIOIMYECKH AKTUBHBIE, SIBIIAIOTCA
Oojee  TUIOAOPOAHBIMM W OOECHEYMBAIOT  TOJy4eHHE  Oojiee  BBICOKMX  YPOXKaeB
CENIbCKOXO03SHUCTBEHHBIX KYJIBTYD.

C ycuieHueM KHCIOTHOCTH TOYBBI YTHETAE€TCS MHKPOOHOJIOTHYECKasi EATENIbHOCTh TMOYBBI U
aKTUBU3UpyeTcs TIpuOHas. JIroOMTENb-OBOLIEBOJ HE MOXET HE CUUTAThCA C COCTOSTHHUEM
MHUKPOOHMOJIOTHYECKUX MPOLECCOB, MNPOTEKAIOIMX B IOYBE, OH 00s3aH AaKTUBHO B HHUX
BMeIUBaThCs. JlocTaTOYHO CKa3aTh, YTO, CO3/aB B MOYBE XOPOIIMN BO3AYXOOOMEH 3a CUET ee
00pabOTKH, BHECEHUSI OPTaHUYECKUX M MUHEPAJIbHBIX yI0OpEeHUH, 0OecreunB HEeHTpann3auuio
KHUCJIIOTHOCTH IOYB, 3eMJjejenel] OJaronpusITCTBYeT IUIOJOPOJIUIO TOYB, HAKOIJICHHIO B HEH

a30Ta U JpYrux MUTaTCIIbHBIX BCUICCTB, HCO6XOI[I/IMI)IX JJI ITIOJTYYCHUS ypOXKasd.

2. Coep:kaHue U COCTAB OPraHNYE€CKOr0 BelleCTBA MOYBBI.

Opranuyeckoe BEUIECTBO MOYBbI  00pazyeTcss M3 OTMEpPIIMX OCTaTKOB  PACTEHMUIA,
MUKpPOOPTraHU3MOB, MOYBEHHBIX >KUBOTHBIX U MPOAYKTOB HMX >KM3HeAeaTeabHocTU. [lepBuuHOE
OpPraHMYECKOE BEILIECTBO, IOCTYNHMBILEE B IIOYBY, MOABEPracTCsl CIOXKHBIM IPEBPAIICHUSM,
BKJTIOYAIOIIUM TIPOLIECCH PA3JIOKEHHsI, BTOPUYHOTO CHHTE3a B (popMe MUKPOOHOU IUIa3MbI U
rymucuxarumn. CoueTaHre Ha3BaHHBIX MPOIIECCOB MPUBOIUT B OMOJIOTMYECKH aKTUBHBIX MOYBAX
K 00pa30BaHHUIO CIIOKHOM CMECH OpraHMYeCKHX BEUIECTB, COCTOAIIEH M3 Majiopa3ioKUBIINXCS
paCTUTEIBHBIX M JKUBOTHBIX OCTATKOB C COXPAHMBLICHCS IE€PBOHAYAIBHOM CTPYKTYPOU;
MPOMEKYTOUHBIX MPOAYKTOB Pa3NI0KEHUS] OPTaHMYECKUX U SKMBOTHBIX OCTAaTKOB (Hampumep,
JUTHUHA); COOCTBEHHO TYMYCOBBIX BEIIECTB, 00Pa30BABIIMXCS MTyTEM MUKPOOHOTO CHHTE3a WIIH
OCTAaTOYHOTO MPOUCXOXKIECHHUS; PACTBOPUMBIX OPraHHMYECKUX COECIUHEHHIl, KOTOpble Oojee Hin
MeHee OBICTPO MUHEPATU3YIOTCS 10 MPOCTHIX MUHepanbHbIX coenunenuii (H>O, CO2 u ap.) wim

Y4aCTBYIOT B CUHTC3C COOCTBEHHO Ir'yMYCOBBIX BCHICCTB.



Opranuyeckoe BeUIeCTBO, KOHCEPBUPYIOIIEE HYHEPTHIO COTHIIA B XUMUYECKH CBSI3aHHOM Qopme —
€IMHCTBCHHBI HCTOYHMK SHEPrHMM Ui Pa3BUTHUS IOYBHI, (DOPMHUPOBAHHS €€ IJIOJOPOIHSL.
OCHOBHBIM MCTOYHMKOM IEPBUYHOIO OPraHUYECKOI0 BEILIECTBA, MOCTYMAIOIIEr0 B MOYBY IOJ
€CTECTBEHHOW PaCTUTENBHOCTBIO, SIBISIOTCS OCTaTKU PACTEHUM.

Bo-niepBbIX, OHM yHOOPSIOT MOYBY €XETroAHO Mocie YOOpKH ypokas, B TO BpeMsl Kak Bce
OCTaJIbHbIE BHUJbBI OPTaHUYECKUX YIOOpEHHIl BHOCAT B MOYBY NEPUOIUYECKU. BO-BTOpHIX, HE
TpeOyeTcsl JOMOJHUTENbHBIX 3aTpaT Ha MX BHECEHHE. B-TpeTbHX, pacTHTENbHBIE OCTATKH
pacmpenensioTcss B TouBe Hambojee paBHOMEpHO. B HuX cogepxarcs Bce Makpo- H
MUKPO3JIEMEHTbI, HEOOXOAUMbIE PACTEHUSAM U KUBOTHBIM.

B mnouBe mpu BhIpallMBaHMM PACTEHUN IPOUCXOASIT OAHOBPEMEHHO JBa INPOTHBOIIOJIOKHBIX
IpolLecca: CHHTE3, HaKOIUIEHHE OpPraHMYeCKOro BEIECTBA, U €ro pa3pyllieHne. THTeHCUBHOCTBIO
000MX TMPOIECCOB, UX COOTHOIIEHHWEM OIPENENSIOTCS KOHEUYHbIE PEe3yNbTaThl, MO KOTOPHIM
OIICHUBAIOT BIIMSIHUE TAHHOW KYJIbTYpPhl Ha MOYBY. ECIIM KOHEUHBIN pe3yabTaT MOJIO0KUTEIbHBIN,
3a KyJIbTypOi MPU3HAIOTCS CBOWCTBA YJIy4IIaTh IJI00POAKE MOYBBI U HA000POT. MeX 1y TeM Ha
IIPOLIECC pa3pyLIEHUs] OPraHMYECKOro BEUIECTBA BIMSIOT HE CTOJIBKO CaMHU KYJIBTYpBI, CKOJIBKO
IIPUEMBI UX BO3/I€TIbIBAHUS.

Ha xox u CKOpOCTh pa3ioKEeHHs BIMSIOT, BO-IIEPBBIX, BHEIIHUE YCJIOBUS CPENbl: BIAXXHOCTH,
Temneparypa, pH noussl, coepkaHue B HEH KUCIOPO/Ia U MUTATEIbHBIX BEIIECTB U, BO-BTOPBIX,
XUMHUYECKHM COCTaB PACTUTEIBHBIX OCTATKOB.

[IpeBpalienre NEPBUYHOIO OPraHUYECKOTO BEIIECTBA B MOYBE MPOXOAUT B HECKOJIBKO 3TAIOB.
Ha mnepBoM »JTame mNpPOMCXOAUT XUMHUYECKOE B3aUMOJACHCTBUE MEXIY OTACIBHBIMU
XUMHUYECKMMH BEILLECTBAMH OTMEPILIEro pacTeHus (HampuMmep, apoMaTUYECKHE COEAMHEHHUS
KJIETOYHBIX 000JIOYEK MOTYT BCTYNaTh B XMMHYECKHE DPEaKLUUU C OelIKaMH pPaCTHUTEIbHBIX
KJIETOK), KOTOPOE€ MOXHO 3HAUUTEIbHO YCKOPUTH 3a CYET OMOJIOTMYECKUX U MHHEPaJIbHBIX
KaTaJIn3aToOpOB.

Ha BTOpoM »Tame npoucxogdT MeXaHUYecKas IOATOTOBKA W IEPEMEIIMBAHME C I10YBOMU
pPacTUTENIBHBIX OCTATKOB C MOMOIIBIO MOYBEHHOH (hayHbl. Henb3s oTpunaTh U ONpeAeICHHYIO
OMOXMMHYECKYI0 TMOJATOTOBKY TIEPBUYHOTO OPraHMYECKOro BELIECTBA K MHUKPOOHOMY
PAa3JIOKEHUIO TPU MNPOXOKIECHUU PACTUTEIBHOM MAaCChl 4epe3 KEIYJOYHO-KHUIIECYHBIM TPAKT
MIOYBEHHBIX KUBOTHBIX.

Ha tperbem sTame mnpeBpallleHHsT CBEKETO OPraHWYECKOrO BEIIECTBA B II0YBE IPOUCXOIUT
MUHEpaIN3alys €ro ¢ MOMOUIbI0 MHUKpPOOPraHM3MOB. B mepByro ouepenb MUHEPAIU3YHOTCS
BOJHOPACTBOPUMbIE OpPraHMYECKHE COEIUHEHUs, a TakKKe Kpaxmall, MeKTUH Hu OeJIKOBbIC
BELIECTBA. 3HAUYUTEIBHO MEJJICHHEE MHUHEPAIN3YETCs LEIUII0JI03a, NPU Pa3IokKEHUH KOTOPOH

OCBOOOXKJAeTCs JIMTHUH -- COEJUHEHHE, BECbMa YCTOMYMBOE K MHKPOOHMOIOTHYECKOMY



pacuerienuo. KoHeyHbIMU NpOAYKTaMU MpeBpaIleHU TEPBUYHOTO OPraHUYECKOrO BEIeCTBa
SABIISAIOTCS MUHEpalibHbIe TpoaykThl (CO2, H20, Hutpatsl, ¢ochatsl, B aHAIPOOHBIX YCIOBUAX
H20 u CH4). Kpome TOro, B moyBe HAaKalJIMBAIOTCA B KaueCTBE MPOIYKTOB MeTaboin3Ma
MUKpPOOPTraHU3MOB HHU3KOMOJIEKYJIIPHbIE OpPraHUYECKHWE KHUCIOThl (MypaBbHHas, YKCYyCHaf,
niaBeneBas u Ap.). Ilporeccel MuHepanu3aldd OPraHMYECKOTO BEIIECTBA B IMOYBE HMEIOT
AK30TEPMUYECKUN.

YacTh MPOAYKTOB OHOJOTHYECKOTO PA3jOXKEHUS TMEPBUYHOTO OpPraHMYECKOro BEIIeCTBa
npeBpaiiaerca B OCOOYI TPYIIY BBICOKOMOJIEKYJISIPHBIX COEOUHEHHM -- crHenu@uueckue,
CcOOCTBEHHO I'yMYCOBBIE BEIIECTBA, a CaM MPOIIECC Ha3bIBAIOT I'yMUDUKAIIHEH.

OcHOBHasl 4acTh OpPraHUYECKOro BemiecTBa mouBbl (85--90%) mpencrasiena crenuGuuecKuMu
BBICOKOMOJICKYJISIPHBIMHU TYMYCOBBIMH coeuHeHUsIMU. [IpuHSITO moapasaenars cnenuduueckue
TYMyCOBbIE BEIIECTBA HA TPU OCHOBHBIE TPYMIBl COEAMHEHWN: TYMHUHOBBIE KHCJIOTHI,
(GyIBbBOKUCIOTHI U TYMUHBI.

I'ymunoBeie  kucnotel (I'K) --  dpakius TeMHO-OKpalleHHBIX, BBICOKOMOJICKYISIPHBIX
COCIMHEHUH, M3BIEKaeMasi U3 TMOYBBI MIEIOYHBIMUA PACTBOpPAMH, MPU MOAKUCICHUU BBITSKKU
BBINIAJIACT B OCAJ0K B BHUJI€ TyMaToOB. B cocTaBe T'yMHMHOBBIX KHCIOT yriepoja -- 52 -- 62 %,
Bojopoza -- 3,0--5,5, kuciopona -- 30--33, azora -- 3-- 5 %. OcnoBy monekynsl 'K obpazyer
apoMaTH4ecKoe SApo, cPOPMUPOBAHHOE APOMATUYECKUMHU U TE€TEPOLUKINICCKUMH KOJIbLIAMU
Tumna OeH3ona, pypaHa, mupuaHa, HadTaTMHA, aHTPAIICHA, UHIO0JA, XHHOJINHA. ApOMAaTHYECKUE
KOJIbIIa COEIMHEHBl MEeXAy CcO0O0W B pBIXJIyIO CeTKy. bokoBble mepudepuyeckue CTPyKTYphl
MOJIeKyNbl -- anudarudeckue menu. SAapo wmonexkynsl 'K ornuuaercs runpodoOHBIMU
cBOWicTBamMH, OOKOBBIC IeTH -- TUAPOPMIbHBIMU. KOHCTHUTYIIMOHHAsS 4YacTh MoOyekynbl ['K --
(GyHKIIMOHATBHBIE TPYNIBL: KApOOKCHIIbHBIE ©  (PEHOITUIPOKCUIBHBIC, OIMPEACISIONre
KUCJIOTHBIA xapakTep 'K u cmocoOHOCTh K KATHOHHOMY OOMEHY.

OynbBokucioTel (PK) -- opranndeckue okCHKapOOHOBEIE a3oTcoepskane kucaotsl. [To B. B.
[Tonomapesoii, B cocrae @K yrnepona -- 45,3 %, Bomopona -- 5, kucinopoja -- 47,3, azora --
2,4. I1pu cpaBHEHHUH € 3JIeMEHTHBIM cocTaBoM 'K, GpyabBOKHCIOTHI coslepKaT MEHbIIE YTIiIepoaa
U a3oTa, a Kuciopoaa Oombiie. DyIbBOKUCIOTHI CIEAYEeT paccMaTpUBaTh KaK XHMHUYECKU
HauMeHee «3peinbie» ryMuHoBble coequHenns. Mexny 'K u @K cymectByeT TecHas cBszb. Kak
T€, TaK M PYTHe OYC€Hb HEOTHOPOIHBI U MPEICTABICHBI MHOTOUUCICHHBIMU (hPAKITUSIMHU.
I'ymunbl -- Haubollee WHEPTHAsl YacTh MOYBEHHOTO TyMyca, HE HM3BJIEKaeMas W3 TOYBHI MPH
00BIYHOM 00paboTKe ee MIENOYHBIMH pacTBopaMHu. [lo cBoemy coctaBy rymunbl Om3ku k ['K.
BMmecre ¢ Tem (pakiius ryMHHOBBIX BEIIECTB 0ojiee MPOYHO CBSi3aHA C MUHEPaIbHOW YacCThIO
MOYBHI, YTO 3HAYUTEIBHO MEHSET €€ CBOMCTBA. VICKIIOUUTENBHO Ba)KHASI POJb OPraHUYECKOTO

BCIICCTBA B (bOpMI/IpOBaHI/II/I IMOYBBl B 3HAYUTEIHLHOM CTCIIEHM OCHOBAaHA HAa MX CIIOCOOHOCTH



B3aMMOJICICTBOBaTh C MHHEPAIbHOW YacThio mouBbl. OOpaszyroommecss TpU 3TOM OpPraHo-
MUHEPATBHBIC COSAMHECHUS -- 00SI3aTENbHBIN KOMIUIEKC JII000# mouBbl. OOpa30BaHUIO OPraHo-
MUHEPATBHBIX COCJUHEHHA B IIOYBE CIOCOOCTBYET BBICOKAs OHMOJOTHYECKAas AaKTUBHOCTb,
oOecrieunBaromias MOCTYIUIEHHE B CHUCTEMY PEaKIMOHHO-CIOCOOHBIX OPTaHWYECKUX BEIIECTB.
BHecenue B mouBy OMOJOTMYECKH MaJlOJOCTYIHBIX OpraHMYEeCKHX BEUIECTB, HAapumep Topda,
HE TPUBOANT K 00pa30BaHUIO OpraHO-MUHEPATHHBIX COCAMHECHUN.

Opranudeckoe BEIIeCTBO MOYBBI, aKKYMYIUPYSl OTPOMHOE KOJMYECTBO yTIiiepo/ia, CIoCOOCTBYET
OoJibIel YCTOWYMBOCTH KPYTOBOPOTA yriiepoia B mpupoe. B 3ToM, a Takke B HAKOTUICHHUH €II1e
psiza 3J€eMEHTOB B 36MHOM KOpE COCTOUT Ba)kHas OuMoreoxmmudeckas GyHKIUS OPTaHUYECKOTO

BEILIECTBA B 3€MHOM KOPE.



JKCHepUMEHTAJbHASA YaCThb.

B Xoze 3KCIEpUMEHTaIbHOIO aHAIM3a ONPEACIININ COIAEPKAHUE I'YMHHOBBIX KHUCIOT,
(byIBBOKHCIIOT, OPraHUYECKOro yriepojaa u rymyca no meroay U. B. Tiopuna u oOmuit a30T no
Metony Keenbaans.

Jlns uccnepoBaHusi ObUTM MCIONIB30BaHbl IpuOopbl: pH - MeTp M CTeKIsiHHas XUMHUYECKas
ocyJa.

Ilepen mnpoBeneHneM palbOThI MO U3YYCHHIO HMHTEPECYIOIIMX HAC IOYBEHHBIX
XapaKTEepUCTHK, Mbl OCYHIECTBWIM NACIOPTU3AILMIO HCCIEAYEMBbIX IIOYBEHHBIX OO0pa3lLoB,
KOTOpas 3aKJII04ajach B 0TOOpe U NpeABapUTEIbHON OATOTOBKE MPOOHI.

Iloocomoeka nousennozo obpaszya K amaiu3y: OTOOPAHHYIO B T0JI€ TOYBY IOJBEPTaIH
BBICYIIMBAHUIO JO BO3AYIIHO — CYXOIO COCTOSHMS C LENbI0 IIPEKpallleHus B HUX
MHUKPOOHOJIIOTHYECKUX NTPOLIECCOB M CBA3AHHBIX C HUMU OMOXUMHUYECKUX U3MEHEHUH.
BeicymuBanue NpoBOAMIM B XOpPOIIO IIPOBETPUBAEMOM IIOMEUICHMM B  OTCYTCTBUU
7a00paTOPHBIX ra3oB, TAKUX KaK aMMHUaKa, XJOPOBOAOponaa W Apyrux. [lamee BeIcymmBaHUE

o0pa3uoB Benu npu remneparype 110-115°C B Teuenue 2 4. 10 noctosHHOM Maccsl [30].

Omnpenesnenne ryMUHOBBIX KHCJIOT B I04Be.

K 3 r. Bo3mymHo - cyxoi mnoussl npwmBanu 50 mi. 1 H. NaOH, conepxkumoe
nepeMenuBall B TEYEHHWE 5 MHUHYT M OCTaBIsUIM Ha cyTkd. [locie oTcTamBaHus, OCaJlOK
OTAENWIN, W BBIJACIHUBIIMIACSI JKCTpakT obOpadotamum 50 M. 1 H. COJSHOM KHCIIOTOM.
[TonyunuBmmiicss pacTBOp OCTaBJIsUIM Ha 24 4yaca, MOCIe OCAaJOK OTAENSIM M B3BEIIMBAIM Ha
TeXHH4eCcKux Becax [30].

[TomydeHHble pe3ynbTaThl aHalW3a TMOACTABISLIA B (GOPMYyNTy Uil ONpPEICICHUS
T'YMHHOBBIX KHCJIOT:

I'=(©-a)-100 %/c;

I'ne: I' - conep>kaHne ryMUHOBBIX KUCIIOT, %0;
a - Macca mycToro 0IoKkca, T.;

0 - macca Orokca ¢ (GPUITBTPOM U OCATKOM, T.;
C - Macca HaBEeCKH, T.;

100 - koaduneHT nepeBoa pe3yibrara B %.

JlaHHBIE TIPE/ICTABIEHBI C YYETOM aOCOJIOTHOM MOTPEUIHOCTH, PACCUYUTAHHOM IO
bopmyre:

(AX / X)? = (Am/ m)? + (AV; / Vi) + (AVy/ Va)? ;
I'me: AX - aGcomoTHast MOTPEIIHOCTb;

X - copepxaHue TyMHUHOBBIX KHCIIOT B %;



Am - TOTPENIHOCTh BECOB;

m - Macca HaBECKH,;

AV - norpemHocTh Kosob! Ha 100 ML
V1 - 00beM KOJIOBI;

AV> - IOrpemHoCTh NUIETKH Ha 50 M1

V> - 00bEM NUIIETKH.

3.1.1.0npegesieHe TYYMHHOBBIX KHCJIOT B 3aTOIJIsIEMOM 30He.
Omnpenenenre TYMUHOBBIX KUCIIOT B 3aTOIUISIEMON 30HE MPOBOJAUIM COTJIACHO METOJTUKE
3.1, B X0€ 3KCIEPUMEHTAIBHOIO aHAJIN3a MTOJIYYUIIU CIEAYIOINE JaHHbIE: B BO3AYLIHO - CYXOH

HaBECKE MOUBHI cofiepkuTcs B cpeaHeM 0,46 % ryMUHOBBIX KUCIIOT [ITpHiIokeHue 1].

3.1.2.0npenesieHe TYYMUHOBBIX KHCJIOT B He3aTOILIsIEeMOM 30He.

OnpeneneHHe FYMHUHOBBIX KHCJIOT B HEe3aTOIUIIEMOM 30HE MNpoOBOAWIIM COIJIACHO
MCTOAHUKE 31, B XOJAC DOKCICPUMCHTAJIBHOI'O0 aHAJIM3a TMOJYUYWINW CICAYIOINIUC NOaHHBIC: B
BO3JIYIIIHO - CYXOH HaBEeCKe IMO4YBBbI colepxkurcs B cpegHeM 0,55 % ryMUHOBBIX KHCIOT

[mpunoxenue 1].

Omnpenenenne (pyJbBOKUCIOT B OYBAX.

[TouBeHHbII1 00pa3el] MOArOTOBUIIN K SKCIEPUMEHTAIbHOMY aHaIN3y COTJIACHO METO/IUKE
[30]. [ns ompeneneHusi (QyabpBOKHCIOT HCIONB30BAIM METOJ OKHCICHUS OPTraHHYECKOTO
BEIIIECTBA XPOMOBOW CMEChIO, M30BITOK XPOMOBOH KHCJIOTHI OTTUTPOBAJIU PACTBOPOM COJIU
Mopa.

K 0,3 — 0,4 r. BO3AYyIIHO - CyXOM HaBECKE MOYBBI MPUIIMBAIM MUMETKON 15 Mil. pacTBOpa
XPOMOBOM KHCJIOTHI, COACPKUMOE OCTOPOKHO TepemermmBain. JloBoaunm oobem B kKosoe 10 S50
mi1. u ortutpoBaiu 0.1H. pactBopoM coiau Mopa 1o usmeHenust okpacku [30].

[TomydeHHble B XOJe ONBITa JaHHBIE HCIONB30BAIM B QopMyne I pacdera

(G yIBBOKUCIOT:
X = (Vx - Vp) :N - 0,003 - 100 / a;
I'me: X - compepxanuie QpynbBOKUCIOT B MOYBE, %;
Vx - o6beM conu Mopa B MJI. IOLIENNIMKA Ha TUTpoBaHUE 15 mul. nuxpomara (Xosocras
npoba), M,
Vp - o6veM conmu Mopa B MII. MOMIEAINNA HA TUTPOBAHHWE NUXPOMATA TMOCTE CKUTAHHS
OpPraHWYECKOI'0 BEIIECTBA IMOYBBI, MIT;

N - HOpManTbHOCTB coyii Mopa, H. (T/3KB.']1.); a - HAaBECKa MOYBHI, T.;



0,003 - koaduneHT nepecuera pe3yibTara B %.

JlaHHBIE TIPEJCTABIICHBI C Y4eTOM aOCONIOTHOW MOTPEIIHOCTH, pacCuuTaHHOU (opmye:

(AX / X)2 = (Am/ m)2 + (AV) / V1)2 + (AV, / V2)2 + (AV3/ Vi) + (AV4/ V4) + (AV5
IVs);

['me: AX - abcomoTHas! TOTPENTHOCTD;
X - copepxxanue (pynbBOKUCIOT B %o;
Am - IOrpemHOCTh BECOB;
m - Macca HaBeCKH;
AV - morpemHocTh KoJ0b1 Ha 100 Mi.;
V1 - 00beM KOJIOBI;
AV> - TOTpeHOCTh MUMETKU Ha 15 mi;
V2 - 00beM ITHUIMECTKH;
AV3 - HOrpenHOCTh MUMETKHA Ha 25 MIT;
V3 - 00bEM IIUIIETKH;
AV 4 - IOTpEeIHOCTh OIOPETKH;
V4 - 00beM pacTBOpa MOIIEANIET0 Ha TATPOBAaHUE pad. poOsI;
AV'5 - IOTpenHoCTh OIOPETKH;

V5 - 00BbeM pacTBOpa MOMIEAIETO Ha TUTPOBAHUE KOHTP, MTPOOHI.

Omnpenenenne GgyabBOKHCIOT B 3aTOIISIEMOI 30He.
Omnpenenenne GpyabBOKUCIOT B 3aTOIUIIEMON 30HE MMPOBOJIMIIA COOTBETCTBEHHO MeToauke 3.2. B
XOJI€ AaHaJW3a IMOJYYWIM CIEIYIOLMEe JaHHbIE: B BO3AYIIHO — CYXOH HAaBECKE ITOYBBI

conepxutcs B cpeaaem 0,09 % dbynbpBokucIOT [puoxeHue 2].

Onpenesienne QyabBOKHUCIOT B HE3ATOIJIAEMOI 30He.
Omnpenenenue QyabBOKUCIOT B HE3aTOIUIIEMOM 30HE MPOBOJWIM COTJIACHO METOJIUKE
3.2. B x07€ 9KCIIEpUMEHTAIBHOTO aHAJIN3a MOJIYYHIIN CIIEAYIOIINE JaHHBIE: B BO3AYILHO - CyXOH

HaBeCKe MOYBHI cofiepxkutcs B cpearem 0,29 % QyabBOKUCIOT [MpuioxkeHue 2.

Omnpenesienne coaep:kaHue ryMmyca U OpraHM4eckoro yrjepojaa B mousax no meroay U. B.
Tropuna.

B ocHoBe MeToma JIEKUT OKHUCIEHHE YIriepoJa OpPraHWYecKOro BEUIECTBA IOYBBI
JUXPOMAaTroM Kajiusg B NPUCYTCTBUHM CEPHOM KHCIOTHI, COMPOBOXKAAEMOE BOCCTAHOBIECHHUEM
[36,30]:

3C+2 KzCI’zO7 + 8H2$O4 — 3C02 + 2CI'(SO4)3 + 2KQSO4 + 8H20



N30bITOK quxpomara Kajus orpeaesseTcss TATpOBaHUEM padodero pacTBopa coibio Mopa.
6(NH4)3Fe(SO4), + KyCr,O7 + THSO4 — 3Fex(SO4)3 + Cra(SO4)3 + KaSO4 + H,O
TutpoBanue BeayT B MPHUCYTCTBUU (DEHUIAHTPAHUIOBON KHUCIOTHL. M3MeHeHue oKpacku
(eHUITAaHTPAHUIIOBOM KHUCIIOTHI TPOMCXOAUT B HHTepBaje mnoreHuuanoB 1,36 — 0,91 B.
OxucnurenbHas popMa HHIUKATOPA - BULITHEBO - KpacHasi, BOCCTAHOBUTENbHAs - OecuBeTHas. B
TOYKE YKBUBAJIEHTHOCTH HOHBI XpOMa OKPALINBAKOT PACTBOP B U3YMPYAHO - 3€JICHBII.

HaBecky BO3aymHO — CyxO¥l MOYBBI MOMEIMIAIXW B KOHWYECKYyI0 KojOy Ha 100 wmu.,
OPWIMBAIM NHUOETKOW 15 M. pacTBOpa XpOMOBOM KHCIOTBL, COAEPKHUMOE OCTOPOXKHO
nepememuBain. Konby 3akpbuid MaieHbKOM BOPOHKON M KUITATHIIN Ha 3JIEKTPUUECKON TUIUTKE B
teueHue S5 wmuHyT. [locne kumsdyeHuss KOOy C pacTBOPOM OXJIXKIATd TPH KOMHATHOM
TeMmIiepatype, aaiee o0beM pactBopa goBoauiau g0 30 — 40 mu., nmpubaBuiu 5-8 Kamenb
pactBopa uHaukatopa u orrutpoBainu 0,0493 H. pactBopom comu Mopa. [l ycTaHOBIIEHHUS
obmiero odbeMa pacTBopa coilud Mopa, HAYHIero Ha TUTPOBAHHE, MOCTaBHIIM KOHTPOJIBHBIN
ombIT: 15 MJ. pacTBOpa XpPOMOBOM KHCJIOTHI OTTHUTPOBBIBAIM pacTBOpoM coiau Mopa B
MPUCYTCTBUHU UHJIUKATOPA O€3 KUTITYCHUSI.

[TonydeHHbIe TaHHBIC B XOJIE aHATN3a PACCYUTHIBAIIH 110 (hOpMYyIIe:
X=(Vk-Vp) -k-100 /m;
['ne: X - conepxkanue rymyca B nouse, %o.
VK - 06beM comr Mopa B KOHTPOJILHOM TpoOe, MIL.
Vp - 06beM conmu Mopa B paboueii mpobe, mil.
K - ko3¢ ¢unment nepesoga B rymyc (1mm. 0,0493n.conmu Mopa coorserctByeT 0,00026

. TyMyca.). m - Macca HaBEeCKH.

100 - koadpdunueHT nepecuera pe3yiabrara B %.
C=(Vx-Vp)-N-0.003-100/a;
I'me: C - coneprkanue OpraHn4eckoro yriaepoza B mo4se, %.
VX - 00Bbem conu Mopa normieamnero Ha TuTpoBanue 15 My, nuxpomara (xoyocTast mpooa).
Vp - 06bem conu Mopa, nonienero Ha TATPOBaHUE OCTaTKa JUXPOMaTa Mocie COKUTraHus
MOYBBI.
N - HopmanbHOCTB costt Mopa, a - Macca HaBECKU IIOYBBI.
0,003 - ko3 urmeHT nepecuera Ha OPraHUIECKUNA YTIIEPO/I.

100 - koo durueHT nepecuera pe3ynbrara B %.

JlaHHbBIE TIPECTABIICHBI C YY€TOM a0COMIOTHOM MOTPEIIHOCTH, pacCUMTaHHOU (hopmyrie:
(AX/ X)2 = (Am/ m)2 + (AV,/ V1)2 + (AV,/ V2)2 + (AV3/V3) + (AV4/ V4) + (AV5
IV 5);



['me: AX - abcomoTHas! TOTPENTHOCTD;
X - comepxaHue rymyca 1 opr. yriepoaa B %o;
Am - IOrpelHOCTh BECOB;
m - Macca HaBECKH;
AV - morpemHocTs KoJ0b1 Ha 100 Mi.;
V1 - 00beM KOJIOHI;
AV> - TOTpenIHOCTh MUMETKU Ha 15 mu;
V> - 00bEM IIUIIETKH;
AV3 - HOTpeHOCTh MUMETKHA Ha 25 MIT;
V3 - 00beM ITHUINECTKH;
AV 4 - IOTpEeIHOCTh OIOPETKH;
V4 - 00BeM pacTBOpa, MOIIEAIIETO Ha TATPOBAHKUE pad. MPOOHI;
AV'5 - TOrpemHoCTh OIOPETKH;

Vs - 00beM pacTBOpa, MOMIEAIIET0 Ha TUTPOBAHUE KOHTP, MPOOHI.

3.3.1.0npenesienne Ccoaep;KAHUA TyMyca ¥ OPraHUYecKoOro yrjepoaa IoO4YBbl B
3aTOIJISIEMO 30He.

Omnpenenenue copepkaHusg rymyca U OpraHM4ecKOro yriepoja MOYBHI B 3aTOIUISIEMOM
30HE MPOBOJIUIU B COIVIACHO MeTojuKke 3.3. B Xoae sKCHepruMEHTAIbHOTO aHajiu3a MOTYYHIHA
JJaHHbIE, YTO B BO3AYIIHO - CYXOM HAaBECKE TMOYBBI COAECPXKHUTCA B cpeaHeM 1,99% -

oprannyeckoro yraepoga u 3.51% - rymyca [npunoxenue 3].

3.3.2.0npeaeieHne CcOAep;KAaHHUSI TyMyca MW OPraHMYecKOro yrjepoaa IO4YBbI B

He3aTOoILISIeMOH 30HeE.

Omnpenenenue coaepkaHus T'yMyca U OpraHM4eCcKOro yriepoja MOouBbl B HE3ATOIIIEMON
30HE MPOBOJUIMU corylacHo MeToauke 3.3. B xone aHanu3a mojgydyuiv Clenylollue JaHHbIE: B
BO3JIYIIIHO - CyXOM HABECKE MOYBBI COAEPKUTCS B cpeHeM 1,76% - opraHu4yeckoro yriepoaa u
3,10% - rymyca

[mpuiioxkenue 3].

3.4. Onpenenenue odmero azora no meroay Koeabaass.
Omnpenenenne TMPOBOIWIN B JTMHHOTOpPJION KoyOe Kbempmans emkxocThio 250 oM’ co
crienuanbHOM Hacaakoi. [t nuccnenoBanus Opanu HaBeCKy BO3AYILIHO - CyXOM MOYBBI ~ 1.5 T. 1

nomeraiau B koi0y Keenpaans, 3arem npuiuBanu 20 MiI. KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI



nnotHocThIO 1.82 r/cM®. CMech Harpesanu mpu TemmepaType 110°C B TedeHme OJHOTO daca.
Jlanee He mpekpamias HarpeBaTh, B kojOy pnoGasmsmm 30 % mepekuch Boaopoaa o
npeKpalleHus BblaeTaeHus 0emnbIx napos. [locne 3Toro HarpeBaHue Npoaobkaiu B TeueHue 40
MUHYT IpH 3TOH ke Temreparype. [Io ucteueHno BpeMEeHH CMeCh OXJIAKIalu 10 KOMHATHOM
temneparypsl [35].

CoOpanu ycTaHOBKY Uil OTTOHKM amMmuaka. ColepKHUMoe KoJObl MEepeHecin B KOOy
IUIsE OTTOHKH, noBenmu 10 400 Mi. mucTwiMpoBaHHOW Boaol, mpubasmiu 50 mu. NaOH u
3aKpbUIM MPOOKOW ¢ KaruieynoBuTeneM. [lonmyduBIIyIO cMech HarpeBasid NpU TeMIEparype
paBHoii 80°C., oTroHsieMblii amMmmuak cooupanu B mpuemHoi kosnde ¢ 30 mu. 0.1 H. pacTBOpa
CEpHON KUCIOTHI U 3 - 5 KaluIIMU CMEIIAaHHOTO MHAMKaTopa. HarpeBanue npekpamianu npu
noctikeHun pH>7 B xonbe nmpuemHuk. OtorHaHHbI pacTBop THTpoBaiu 0.1H. pacTBOpoM
NaOH [35].
[IpoBOoaMM 110 TP NapaJUIEIbHBIX UCCIECIOBAHUS B 3aTOIIIEMOM M HE3ATOILIAEMO 30HE.

Conepxxumoe azota B mpobe B % K aOCONIOTHO CyXOW HaBECKE PACCUMTHIBAIM I10
dbopmye:
\\% (Nz) = 0,014 : (V1 N -V3 Nz) ‘100 /m - ¢ )
I'ne: Vi - 06sem 0.1 H. pacTBOpa cepHOI KUCIOTHI B TIPUEMHOM KoJ0e, M.

V> - 06beM 0.1 H. pactBopa NaOH, moiesmee Ha THTPOBAaHUE, CM”.

N1 1 N2 - HOpMaJIBHOCTh KUCJHOTBI U IIEJI0YH,

m - HaBecKa IpooObl, B T.

C - CYXOCTb MPOOHI, 1. e]1.

0,014 - xomMYecTBO T. aMMHAYyHOTO pacTBopa SkBuBaneHTHoe 1 cM® 0.1 H. pacTBopa

CEPHOM KUCIIOTBHI.

JlaHHBIE TIPEICTABIICHBI C YY€TOM a0COIIOTHOM MOTPEIIHOCTH, paCCUMTaHHOU (hopmyrie:

(AX / X)* = (Am / m)> + (AVY/ V)2 + (AVa / V)2 + (AV3/ Vi) + (AV4/ Vs) + (AVs
/ Vs) + (AVe/ Ve)* + (AV7/ V7)%;
['me: AX - abcomoTHas! TOTPENTHOCTD;

X - cogepxanue a3ora B %;

A m - IOTpeHOCTh BECOB;

m - Macca HaBECKH;

AV - morpemHocTs KoJ0b1 Ha 100 mi.;

V1- 00beM KOJIOHI;

AV> - morpemHocTs nuneTky Ha 50 mi;

V> - 00bEM IIUIIETKH;



AV3 - IOrpemHOCTh NMUMETKHA Ha 25 MIT;

V3 - 00beM ITHUINCTKH;

AV 4 - IOTpeIHOCTh OIOPETKHY;

V4 - 00BeM pacTBoOpa, MOIIEAIIETO Ha TATPOBAHKUE pad. MPOOHI;
AV5 - IOTpenHOCTh OIOPETKH;

Vs - 00beM pacTBOpa, MOMIEAIIET0 Ha TUTPOBAHUE KOHTP, MPOOHIL.
AV - morpemHnocts Koyos! Ha 250 MiL.;

V6 - 00beM KOJIOBI;

AV7 - morpemHocTh KoJ0bI Ha 500 M.

V7 - 00bEM KOJIOBL.

3.4.1.0npenesienne o0mero a3ora B mouse Meroaom Knesibaasas B 3aTo1isieMoii 30He.
Onpenenenne  a3ora  NPOBOJAWIM  aHAJOrM4yHo  meroguke 3.4, B xoxe
HKCIIEPUMEHTAJILHOTO aHaIM3a MOJYYHJIA CIEAYIOIIME JIaHHbIE; B BO3JYIIHO - CYyXOW HaBECKe

MIOYBBI COJICPKUTCS B cpeiHeM 2.5 % ob1ero a3ora [npuinoxeHue 4].

3.4.2.0npenenenune o0ero a3ora B mouse MmeroaomM Kbeiibaajisi B He3aTOIJIAEMOI 30He.
Omnpenenenue azoTa MPOBOJUIN corjlacHO Meroauke 3.4. B xoje 3KCrepuMEHTaIbHOTO
aHaJIM3a MOJYYWIN CIEAYIOUINE IaHHbIEe: B BO3AYILIHO — CYXOH HaBECKE MOYBBI COoepkUTCA 2.6

% ob1ero a3ora [mpusoxeHue 4].

3.5. Onpenenenne KMCJIOTHOCTH MOYBBI.

Jliis ompeneneHusi KUCIOTHOCTH TOYBBI Opaiyl HAaBECKY 8 T'. BO3IYIIHO - CYXOH TOYBHI,
noMecTiii ee B ctakaHyuk 50 mut. u mpuwiwian 20 mui. 1 H. pacTBOpa COJISIHOW KHCIIOTHI.
ConepkuMoe KOJIOBI XOPOIIIO MTepEeMENTMBATIN U MPUCTYNUIN K u3meperuto pH [30].

[IpenBapuTensHO MOATOTOBUIM K paboTe MOTEHIIMOMETP, HACTPOUIIH €ro Mo Oy(epHbIM
pactBopam ¢ u3BeCTHbIM pH, IPOMBUIH TUCTUIUTMPOBAHHON BOJOM CTEKJISIHHBIE 3JIEKTPOIbI U
MPOCYIIIIA UX (DUIBTPOBAIBHOW OyMaroi, BKIIOUHIIA €T0 B CETh 3a 15 MUHYT 10 pabOTHI.
CrakaHUuK MOJCTABWJIM MMOJA S3JEKTPOJbl M 3aKpEeNnuiu 3aKMMOM Ha cTojuke mpubopa. Ha
NepeKIItoyaTeNe NOTEHMOMETpa ycTaHOBIWIM Tipeeinbl u3mepenus pH ot 2 no 14. Orcuerst pH
MPOU3BOAAT IO HUKHEW LIKAJIE.

AHanorunyHo u3mepsiiau pH B BOIHOM BBITSIKKE.
PesynpTaThl ccnenoBanus 3aHecu B Tabauy 1.
Tabmuna 1.

PGSyﬂbTaTBI N3MCPCHUA KUCIIOTHOCTU IMOYBBI



MecTo 0TOOpa mouB | OpU30HT pH CTeTIeHb
B BOJIHOI BEITSIXKKE B CONIEBOM BEITAKKE |k pic10THOCTH
MOYB
BaToIIsIEMas Al 3.0 3.1 0YEHb CHJIBHO-
30HA IKUCIIBIC
He3aToIlIIeMast Al 2.5 32 0YEHb CHJIBHO-
BOHA KHCJIBIE

3.6. Onpenesenne BJIAKHOCTH MOYBBI.

Meton onpeneneHus BIKHOCTH IIOYBbI OCHOBAaH Ha BBICYIIMBAHMM IIOYBBI IIPH
omnpezaeneHHoN Temneparype B Tepmocrarte [30].
HO‘-IBy MNpeaABApUTCIIbHO HU3MCJIbYaJIM B CTYIIKC H IIPOCCATIM YCPE3 CHUTO. Bspemann Ha
TEXHUYECKUX Becax 1 - 2 I. MOYBBI B MPEABAPUTEIHHO B3BELICHHBIH OIOKC M JOBEACHHBINA 110
MOCTOSIHHOM MAaccChl, paclpeaenuin POBHbIM ciioeM U BeicymmBanu npu 110 - 115 °C okoino 2
4acoB JI0 MOCTOSIHHOW Macchl. Kppimika Orookca mHpu B3BEHIMBaHUM OblUIa MOJYOTKPHITA.
BricylieHHyI0 MOYBY BBIHYJIM M3 CYIIMJIBHOTO HIKada, 3aKphUIM OIOKC KPBIIIKOH, OXJIaXaaiu
CHayaJia Ha BO3/1yX€, a 3aTe€M B HKCUKATOPE U B3BELIAIM HA TEXHUYECKUX BEcax.

Copep:xumMoe Biaru paccuuTanu mo gopmysne:
W=Am-* 100/ m;
I'me: Am — yObuth B Macce mociie BhICYIIMBAaHUS, T.

m - HaBC€CKa ITIOYBHI, T'.

Pe3ynbTratrh! uccienoBanus 3aHECEHbI B TaOIHUITy 2.

Tabsma 2.
Pe3ynbTarhl H3MEPEHNUS BIAXKHOCTH MOYB
Mecto 0T60pa [ropu3oHT Ne Hapecka 10YBbI yoes B [Kom-Bo - |AGc-ast
pOOBI pOOBI o Hocne acce 1(3;;?“ <(3YX0)CTB
BBICYIIIMBAH BBICYIIMBAH (r.),Am ° e
Vst st
HesaTorusieMast |A 1 1 1.4846 1.4503 0.0343 2 0.98
30HA
Al 2 1.6897 1.6702 0.0195 1 0.99
Al 3 1.5135 1.4782 0.0353 2 10.98
satorsiemas Al 1 1.7543 1.7018 0.0525 3 0.97
30Ha
Al 2 1.4952 1.4565 0.0287 3 0.97




Al

1.6252

1.5861

0.0691

0.96




4. O0cy:ka1eHue pe3yabTaToB.

OObekToM wccienoBaHusi Obula BbIOpaHa MMoOuBa Haxoxsmumecs B mocenke [lonsHa
CocHoropckoro paiiosa.

B xozme nmnpoBeneHHs OKCIEPUMEHTA  HMCIOJIB30BAaHbl  CTAHJAPTHBIE  METOJIHUKHU
KOJIMYECTBEHHOIO0 aHajlM3a OPraHM4ecKoro BeUIECTBA IIOYBBI, a HMEHHO: OIPEICICHUE
COJIep’KaHUsl TYMHHOBBIX U (DYJIIBBOKHCIIOT, OPTaHUYECKOTO yriiepojia u rymyca mo merony U.B.
TropuHa u obmero a3ora mo metony Keenpaans.

Jlnig uccnenoBaHys MOYB HAa JAHHON TEPPUTOPUU OBLIU B3ATHI ABE 30HBL: 3aTOIUIsIEMast U
HE3aToIIsIeMasi ¢ AJUTIOBHATBHBIM THIIOM IOYB C IEJIbI0 PACCMOTPETh, KaK BIHSIET U30BITOK
BJIaru Ha COJEP)KAaHME OPraHMYECKOIO BEIECTBA. 3aTOIUIEHUE IPOMCXOAUIIO B PE3yibTarTe
BECEHHETO MOJIOBO/Ibs peku Mxma.

Bepxuuii cioii MoYBbl OTIMYAETCS BBICOKMM COIEPKAHWEM OPraHMYEeCKOro BEIIECTBA,
IOSTOMY JUISI aHalIM3a B3SUIM MMEHHO STOT TOPU3OHT, IJI€ COBEPIIACTCS IMpeoOpa3oBaHHE
OTMEpIIETO OPraHMYeCKOro BEIIECTBA M IMPOMCXOAUT CHUCTEMATHUYECKOE HAKOIUIEHHE
MOYBEHHOTO TMeperHos. M3 nuTepaTypbl H3BECTHO, YTO C TIyOMHOM KOJIMYECTBO Tymyca
nmoHmxaercs [1].

Ha mnepBoMm »Tame SKCHEPUMEHTAIBHOTO aHalu3a ObLJIO OMNpEAETICHO COJEpXKaHUE
TYMHHOBBIX KHCIIOT B MO4YBE. MeETOJ OCHOBaH Ha M3BJICUEHWU T'YMHHOBBIX KHCIIOT U3 IMOYBBI
LICJIOYHBIM PAacTBOPOM, a IpPHU MOJAKHCIECHHHM BBITSKKA BbINAAAOT B 0cajgok. [lomydeHHble
JTAHHBIE MMOKA3bIBAIOT, YTO COJAEPKAHME I'YMHHOBBIX KHCJIOT B 3aTOIUISIEMOM M HE3aTOIUISEMOM
30He TpUOIM3UTENbHO paBHO U cocTaBiser 0.55% u 0.46% cooTBercTBeHHO [Amarpamma 1].
BBuay xopormieil pacTBOpUMOCTH B BOjA€ (YIBBOKHUCIOTHI M HMX COJNU MNPAKTUYECCKH HE
3aKpEIUIAIOTCS B TIOYBE W JIErKO BbIMbIBatOTCs [25]. Hame uccienoBaHue 3TO MOATBEPKAAET.
s onpenenenus (yIbBOKHCIOT MCIONB30BAIM METOJ, OKHCIEHHUS OPraHMYECKOTO BEIIEeCTBa
XpPOMOBOM CMeChI0, M30BITOK XPOMOBOH KHCJOTHI OTTHUTPOBBIBAIM PAcTBOpoM coilu Mopa.
Ananus copepkanus QyIbBOKHUCIOT MOKa3ajl, YTO UX CofepkaHue B 3aTorursieMoii 3oue (0.27%)
npuMepHo B 3 pasza MeHbllle yeM B Hezarorursiemoi 30He (0.09%) [auarpamma 1]. Oto cBsizaHo ¢
TE€M, YTO TPOUCXOJUT BHIMBIBAHHE PACTBOPUMBIX (YIBBOKUCIOT BIIYyOb IO IMOYBEHHOMY
npoQuIIO.

'ymuHOBBIE M (DYTBBOKHUCIOTHI BXOISAT B cocTaB Tymyca. OIHAKO OHHM HE SIBIISIOTCS
€MHCTBEHHBIMU COCTaBHBIMU HacTsMHU rymyca. [loatomy Ha BTOpoM 3Tarme paboThl OBLIO
ompezaeneHo coaepxkanue rymyca no merony M.B. Tropuna. MccnenoBanusi mokaszajiv, 4Tto B
3arorusiemoit 30He (3%) comepxkuTcs Ooiblie Tymyca, 4eM B Hesaroruisiemon (3.5%)

[auarpamma 1]. 3T0 HEMOCPEACTBEHHO CBA3aHO C BECEHHUM I0JIOBOIbeM. VI30BITOK BOJHOTO



pexuMa crocoOCTBYeT YCKOPEHHIO MPOUCXONAUIMX B IMOYBE IPOILIECCOB, HANpPABIEHHBIE Ha
oOpa3oBaHHEe Tymyca, a HMEHHO OBICTpee NPOUCXOAMUT PA3JIOKEHHUE KOPHEBBIX OCTATKOB
TpaBHHHCTOﬁ PACTUTCIIBHOCTU COMPOBOKAACMBIC 3HAYUTCIIbHBIM HAKOIIJICHUCM IICPCTHOA. XoTs
KpOME BOJbl HEMAJOBa)KHAasi pPOJIb MPUHAMICKHUT >KUZHEAEATEIHLHOCTH MHUKPOOPTaHU3MOB -
OaxkTepuil, aMHUHOMHULIETOB, TpuOOB; TEMIEpPaTypHOMY pEXKUMY, MEXaHHUYECKOMY U
MUHEpaIbHOMY COCTaBY IOUB.

B xome pasnokeHHs pAaCTUTENbHBIX OCTAaTKOB M OOpa3oBaHHs TymMyca B IIOYBE
00pa3yroTcsi COeIMHEHMsI yriiepoaa (MeTaH, 3TaH W T.A.) U a30Ta (KaKk OpraHM4ecKoro, TaKk U
munepanpHoro) [18]. Comepkanue yriaepona ompenemsuim no merony W.B. Topuna u
BBISICHHJIN, UTO €TI0 KOJIMYCCTBO B O6CI/IX 30Hax HpI/I6JII/ISI/IT€JIBHO PaBHO, XOTHA Ha6JII0l[a€TCSI, 4qTo
B He3aroruisiemoit 30He (1.76%) mensbine, yem B 3aroruisiemoit 30He (1.99%) [mmarpamma 1].
[Ipuberas k TuTEpaTypHBIM JIaHHBIM [25] U3BECTHO, YTO MOCTYIUICHUE COCAMHEHHUH yriiepona B
MOYBY € aTMOC(hEepHBIMU OCaJKaMH, BbIAEIIEHHE €r0 B pe3yibTare MEeperHos PacTUTEIbHOIO
IMMOKpOBa U BBIHOC COGI[I/IHCHI/Iﬁ yriepoaa € MOBEPXHOCTHBIMU U HAA3CMHBIMU BOJAAMU HC BIUACT
CYIIIECTBEHHO Ha ero Oananc. YTo v HaOII0AaeTCs IO MOTYYCHHBIM TaHHBIM.

JAunarpamma 1.
Conep:xxaHue OPraHu4ecKoil cOCTaABJSIONIEH B IBYX THIIAX N0YB

kouecTBo (%)

3,5 7

N ge3aroruiieMasi 30Ha

15 - 3aToIuIICMas 30Ha
)

n 7

TYM.KHC QYILKHC TyMyc yIriepon  a3oT




OcHoBHas 4acTh a30Ta ~ 98 % HaXOAUTCS B OPraHUYECKOM COCTOSTHUM, BXOJUT B COCTaB
TYMUHOBBIX U (PYIHBOKHCIIOT, OEIKOB, HYKJICHHOBBIX KHCJIOT, aMHUHOKHCIIOT, aKaJOUJOB,
depmenToB u T.1. W muis ~ 2 % ot o011ero a3oTa conep>KUTCs B MUHEpaIbHOH Gopme. Tak kak
CoZIEp>)KaHUE a30Ta 3aBUCUT OT BIAXXHOCTU M KHUCIOTHOCTH IOYBBI, TO3TOMY MpPEIBAPUTEIHHO

OBLIM ONpPEJIEICHbI 3TH XapaKTEPUCTUKH.

Tun nous Kucnotnocts Brnaxnaocts(%)
He3aromisgsemas 30Ha 32 2
3aTormiseMas 30Ha 3.0 4

Ha 3akimtounTenbHOM 3Tare ObUT MOBEACH aHaiu3 o0miero a3ora no Merony Keembnans.
JlaHHBIE MCCIe0BaHMS MOKa3adu, 4YToO B 3aTorusieMoi 30He ( 2.5% ) HaXoAUTCS MEHBIIE €ro,
yeM B HezaTomuisiemoi 30He ( 3% ) [auarpamma 1]. Ilorepu konmuecTBa a30Ta CBA3aHBI: BO -
NEPBBIX - C BHIMBIBAHHEM €0, B HAIlIEM CIIy4ae ¢ BECEHHUM I10JIOBOABEM; BO - BTOPBIX - YaCTh
azoTa Tepsercs B (opme aMMmMaka, B 3aBUCUMOCTH OT pH, BiakHOCTH, TemmepaTypsl U
OKUCIUTENBHO - BOCCTAHOBUTENBHOTO NoTeHnuana. [lpu ysennuenuu Bnaxuoctd U pH ke 7 (
B HameMm ciydae pH ~ 3 u W ~ 4 % ) npoucxoaut yBenuyeHue MOTEph a30Ta ¢ 00pa3oBaHUEM
okcun azora I ( N20 ); B - TpeTbUX — NIpU YBIKHEHHH MOYBBI KPUCTAIIMYECKAsl PEIIETKA
MUHEpaja paciupsieTcs U aMMOHHI BHadajie IMOTrJomaeTcss oOMEHHO, HO MOKET MPOHUKATh
BHYTph Hee, 3aHHMasi cBOOOAHbIE paaukaibl. J[amee KaTHOHBI aMMOHUS MPHU MOJACYIIMBAHUU
MOYBHI, TIOMABIIME BHYTPh pEIICTKH MHUHEpana, OKa3bIBAIOTCS Kak OBl CHKATBIMH, T.C.
¢ukcupoBaHHBIMU. ET0 TPYAHO BBITECHUTh PACTBOPHUTEISIMHU, HE TMOAMACTCS JICHCTBHUIO
HUTpUUIHUPYIOTTUX OakTepuil. Takol GpuKCHpOBaHHBIN aMMOHUN CTAHOBUTCSI MajIOIOCTYITHBIM

JUISL PACTEHUI, TO3TOMY €0 IPUHSATO CUUTATh MOTEPSIHHBIM.



BriBoabl.
ITo mpoBeaeHHOI paboTe MOKHO CIIENIAaTh CIAEIYIOIINE BHIBOIBI:

1.IlonoOpana u u3yuyeHa aUTEpaTypa MO TEME UCCIICIOBaHMS;

2.IlonoOpaHbl METOUKHU ONPEEIICHUS] OPraHUYECKOIO BEIECTBA [10YBHI;

3.0T1o0paHbl ¥ 0XapaKTEepU30BaHbI MPOOBI MOYBEHHBIX 00pa3IoB B moceinke [lonsHa
CocHoropckoro paiioHa;

4.0mnpeneneHo cojepKaHue B MOYBEHHBIX 00pa3iax TYMHUHOBBIX KUCIOT, (DyJIIbBOKUCIIOT,
OpPraHUYEeCKOro yriepoja, ryMmyca u o0IIero a3ora;

5.YcTaHOBIIEHO, YTO 3aTOIUIEHUE BIMSET Ha COAep)kaHUe (yJIbBOKHCIOT, a30Ta U HE

BIIUSICT HA COEPKAHUE TYMYCa, YIVIEpOAa, T'YMUHOBBIX KUCIIOT.
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Ipuio:xkenne 1.

PGSYJ'IBTaTBI HN3MCPCHUA COACPKAHUA T'YMHUHOBBIX KHCJIOT B IIOYBax.

Macca Macca 6rokcaMacca 6rokca [Comeprkanue |(CpeaHee
MecTo BO3AYITHO ¢ GUIBTPOM |c GUILTPOM [YMHUHOBBIX [COJEpIKaHUE
ot6opa  [[OpH30HT| nplg%m -cyxoit (T.) ocanmkoM (T.) [KucioT (%) [FyMUHOBBIX
MOYB MOYBBI kucnot (%)
(r.)

Al 1 2.7784 249054 249213 0.57+£0.01 0.55

Al 2 3.0164 24.8835 24.9001 0.55+0.01 0.55

Hesaroruse Al 3 2.9610 23.9852 24.0017 0.56+0.01 0.55
Masi 30Ha

Al 4 3.0271 24.9060 24.9235 0.55+0.01 0.55

Al 5 2.8863 23.9838 24.0001 0.56+0.01 0.55

Al 6 2.9500 24.8835 24.8998 0.55+0.01 055

Al 7 3.1071 249142 24.9313 0.55+0.01 0.55

Al 8 2.9870 23.9902 24.0069 0.56+0.01 0.55

Al 9 2.9440 24.8887 24.9048 0.55+0.01 0.55

Al 1 2.9196 24.9099 24.9240 0.47+0.01 0.46

E&T{SHMGMM Al 2 3.0551 23.9812 23.9955 0.47+0.01 0.46

Al 3 2.8882 24.8944 24.9079 0.47+0.01 0.46

Al 4 2.9274 249116 24.9551 0.46+0.01 0.46

Al 5 29110 23.9944 24.0075 0.45+0.01 0.46

Al 6 3.1488 24.8890 24.9031 0.46+0.01 0.46

Al 7 2.9703 249136 24.9275 0.47+£0.01 0.46

Al 8 29112 23.9892 24.0029 0.47+0.01 0.46

Al 9 2.9011 24.8809 24.8944 0.47+0.01 0.46




Ipuiio:xxkenne 2.

Pe3ynbrarel u3mepeHus conepkanus QyIbBOKHUCIOT B TOYBAX.

Mecto [ 'opusoH [Ne Macca O0beM comu  [(O0BeM Conepxxanne (CpenHee
orbopa o npoObI Bo3aymiHO - [Mopa coiu Mopa  |QynsBOKHCITIOCOACPKAHHE
MOYB Cyxoii TouBHI |(pad.mpoba),  |(KOHTP. T (%) (hyJTEBOKHCIOT
(T.) (M) npo6a), (%)
(mor.)
Al 1 0.3895 7.5 10.8 0.25+0.01 0.29
Al 2 0.3894 6.5 10.8 0.33+0.02 0.29
ggzamnme Al 3 0.3966 6.6 10.8 0.32+0.02 0.29
Al 4 0.3937 6.3 10.8 0.34+0.02 0.29
Al 5 0.3962 7.0 10.8 0.29+0.02 0.29
Al 6 0.3907 6.9 10.8 0.30+0.02 0.29
Al 7 0.4047 7.0 10.8 0.28+0.02 0.29
Al 8 0.3918 7.3 10.8 0.27+0.02 0.29
Al 9 0.3825 7.5 10.8 0.26+0.02 0.29
Al 1 0.3891 9.9 10.8 0.07+0.02 0.09
Al 2 0.3960 9.7 10.8 0.08+0.02 0.09
ggflgnnﬂeMaﬂ Al 3 0.3981 9.1 10.8 0.13+0.02 0.09
Al 4 0.4070 9.9 10.8 0.07+0.02 0.09
Al 5 0.4050 9.5 10.8 0.10+0.02 0.09
Al 6 0.3904 9.6 10.8 0.09+0.02 0.09
Al 7 0.3962 9.8 10.8 0.08+0.02 0.09
Al 8 0.4037 9.5 10.8 0.10+0.02 0.09
Al 9 0.3790 9.2 10.8 0.13+0.02 0.09




Ipuiio:xxkenne 3.

PesynbTarsl u3MepeHust coiep KaHus OpraHU4ecKoro yriepoia u rymyca.

Mecto I"opn3oHT No Macca O0beM comnjO0beMm |Comepikanue |CoaepikaHue
BO3AYIIHO -Mopa opr.
orbopa npoObl  |cyxoit (pab.nmpoba) [COIH rymyca (%) yrnepoma(%)
MOYBHI (T.) Mopa
MOYB (m1.)
(KOHTD.
poba),
(mi1.)
Al 1 0.3841 8.9 54.6 3.09+0.02 1.76+0.02
Al 2 0.3617 9.0 54.6 3.28+0.02 1.86+0.02
Al 3 0.3827 8.7 54.6 3.12+0.02 1.77+0.02
Al 4 0.3886 8.3 54.6 3.10+0.02 1.76+0.02
Hesaronusema Al 5 0.3921 8.7 546 | 3.04£0.02 | 1.730.02
s 30Ha
Al 6 0.3861 8.5 54.6 3.10+0.02 1.77+0.02
Al 7 0.3942 8.6 54.6 3.03+0.02 1.73+0.02
Al 8 0.3831 8.2 54.6 3.15+0.02 1.79+0.02
Al 9 0.3973 8.7 54.6 3.00+0.02 1.71+0.02
Al 1 0.3904 1.2 54.6 3.56+0.08 2.02+0.08
Al 2 0.4021 1.4 54.6 3.44+0.07 2.00+0.07
Al 3 0.3928 1.8 54.6 3.50+0.05 1.93+0.05
Al 4 0.3861 1.0 54.6 3.61+0.02 2.02+0.02
3“";2‘:”“" Al 5 0.3916 13 546 | 3.54+0.08 | 2.01+0.08
Al 6 0.3939 1.3 54.6 3.52+0.08 2.00+0.08
Al 7 0.3939 1.3 54.6 3.52+0.08 2.00+£0.08
Al 8 0.4059 1.6 54.6 3.39+0.06 1.93+0.06
Al 9 0.3937 1.6 54.6 3.50+0.07 1.99+0.07




Ipuiio:xkenue 4.

PesynbraThl H3MepeHust coepKaHus 00Iero a30Ta.

Mecto ["opuzon [Ne Macca  |AGconroTHas
oTOOpa T MpOOKI [BO3AYIITHO [CYXOCTh W cp.
o - cyxoit v | [ | WOO |
MOYBEI (%)
€3aTOIUIS
eMAs 3054 Al 1 1.4503 0.98 26.0 | 2.0 | 28.0 | 2.9+0.07 | 2.8
Al 2 1.6702 0.99 25.6 | 2.4 | 28.0 | 2.3£0.07 | 2.8
Al 3 1.4782 0.98 255 | 2.5 | 28.0 | 2.7+0.08 | 2.8
3aroruisieMm
4 30HA Al 1 1.7018 0.97 263 | 1.7 | 28.0 | 2.4+0.04 | 2.5
Al 2 1.4565 0.97 26.5 | 1.5 | 28.0 | 2.5+0.05 | 2.5
Al | 3 | 15861 096 | 266 | 1.4 |280|2.6+0.05| 27




