


Bunaber oTxo0m10B

O

OTx0/1bI MPOU3BO/ICTBA U MOTPEOJIEHUS - OTO
OCTaTKH ChIPhs, MaTeEPUAJIOB, I0JIy(paOpHUKATOB,
WHBIX U3/IeJINH UINU IIPOAYKTOB, 00pa30BaBIINXCA B
IIpolecce NPOHU3BOJICTBA U IOTPEOJIEHUS, a TAKXKE

IIPOAYKIINH, KOTOPAas yrpaTujaa CBOU
IIOTpeOUTEbCKYE CBOICTBA. IIpy 5TOM BpeiHbIE
OTXO/IbI JOJI>)KHBI IIOZIBEPraThCA HEUTPATIU3AIINH, a
HENCHOJIb3yeMble€ CUUTAIOTCSA OTOPOCAMMU.
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(JCHOBHBIE CIIOCOOBFI YTHJIM3AIINH ObITOBBIX 1
ITPOMBIIIVIEHHBIX OTXO0B

O

CrilagupoBaHUe
Cxuratuue
Kom1iiocTupoBaHMe TBEPAbIX OTXOL0B

3axopoHeHNe TOKCUYHbBIX IIPOMBINIIEHHBIX
OTXOJIOB




1. CknagupoBaHue

O

BBIBO3 OTX0/10B Ha CBAJIKY - CAMBIU JIEIIEBBIN, HO IIPH
3TOM HeJAJIbHOBUAHBIN CIIOCO0 €ro yTUIN3alluH.

AnoBuTHIE BellleCcTBa, OKA3bIBAIOIINECA HA CBAJIKAX,
IIPOHUKAIOT B II0/I3€MHbIE BO/IbI, KOTOPbIE YACTO
HCIIOJIb3YIOTCA B KAUECTBE UCTOUYHHUKOB IIUTHEBOU BOJIbI,
Pa3BEeNBAIOTCS BETPAMU 110 OKPECTHOCTSIM M TEM CaMbIM
HAHOCAT yiepb okpy:karolel cpese. HekoTopnie
IIPOAYKTHI THUEHUS CIIOCOOHBI CAMOBOCILJIAMEHSTCH,
II09TOMY Ha CBaJIKaX PETyJIAPHO BO3HUKAIOT I10KAPHI,
IIPU KOTOPBIX B aTMOC(epy BhIOpachIBaeTCs caka,
deHos1, beH3anupeH U IPoOYMe AJ0BUTHIE BEIECTBA.




E1te ouH cnoco6 yTHIN3aIlMy He IPOCTO BHIBO3 Ha CBAJIKY, a
3aXOPOHEHHE OTXOIOB C IIOCJIEAYIONIEHN PEKYILTHBAIINEH.

IIpumepHO 2/3 Bcex 0TX0/I0B OBITOBOI'O U IIPOU3BOJICTBEHHOTO
IIPOHCXOXKIEHHS CKIIQANPYIOT B XpaHUIHIIAX-CBAJIKAX

Ilepen 3axO0poHEHUEM IIPOBOJAT P/ MEPOIIPUATUM:

- BBIKAIIbIBAIOT KOTJIOBAH
- AHO BBICTHUJIAIOT NJIOM

- Ha CJIOM WJIa KJIAAyT U30JIMPYIOLIUN MaTepHal
- 3aTeM II00YEPETHO CIAEAYIOT — CJIOM OTXO/I0B 1 CJIOH ITOUBBI
- IIPOBOJSIT YILJIOTHEHHE OTXO0B

- IJI1 OTBOJIA KUAKHUX OTXO/I0B MOHTHUPYIOT IpEHAKH YCTAHOBKY
II0 OYHCTKE CTOYHBIX BO/I

- 3dTEM 3AdCbIIIAIOT MOIIHBIM C/JIOEM IIOYBbBI 1 BBICA’KHBAIOT
3€JICHbIE HACAXKICHNA.




MHoOrue crpaHbl, UMEIOIMe BbBIX0/A K MOPIO,
= I[IPOU3BOAAT MOPCKOE€ 3aXOpPOHEHUE
Pa3INYHBIX MAaTEePHUAJI0B U BEIIECTB -
JIAMIIMHT, B YaCTHOCTU I'PYHTA, BBIHYTOI'O IIPHU
THOYTJIyOUTEIbHBIX paboTax, OypoBOro Mijaaka,
OTXO/J0B IPOMBIIIJIEHHOCTHU, CTPOUTETIBHOI'O MYyCOPa,
TBEPABIX OTXOJI0B, B3PHIBUATHIX 1 XUMUYECKHUX

BEIIEeCTB, PaJUOaKTUBHBIX OTX0Z0B. O0bheM
3aXOPOHEHMNM COCTABUJI OKOJIO 10% OT BCEN MaCChI

3arpA3HAIOIINX BEIIECTB, MOCTYHAIINX B MUpOBOU
OKEeaH.




2. Cxxurague

9,

J1J151 TOro YTOOBI OCBOOOAUTH OTPOMHBIE ILJIOIIAIH,
3aHUMaeMble CBAJIKAMU, BO3HUKJIA Ues CKUTaHU
OTXO/IOB.

IlepBoe cucTeMaTHYECKOE HCII0JIb30BaHUE
MYCOPHBIX leuell Ob110 ompoboBaHO B HoTuHIreMe,
Anrius, B 1874 r. C:kuraHue COKpaTUIo 00beM
Mycopa Ha 70-90 %, B 3aBUCUMOCTH OT COCTaBa,
II03TOMY OHO HAIILJIO CBO€E IIPMMEHEHHE 110 00e
CTOPOHBI ATJIaH-THUKH.




C>kuraHue He CaMbId BBITOZIHBIN BApHUAHT — KaK B
JI€HEe;KHOM BbIPpayKEHUHU, TAK U a OTHOILIIEHUH
pecypcocOepeskeHuUsl.

['opoga, KOTOpble IPUMEHUWJIHN 5T II€UYH, BCKOPE
OTKA3aJIMCh OT HUX MU3-3a YXYAIIEHUA COCTaBa BO3/yXa.
Ho u B HacrodAIee BpeMs B pa3BUTHIX CTPpaHax
C2KUTAIOTCA 10 50% BCeX OTXOI0B. Hecropaemsbie
MaTEPUAJIbl — TAKHE, KAK METAJIJIbl U CTEKJIO, COXPAHAIOT
IIEHHOCTD IPpU IepepadoTKe, a IPU CoKUTAaHUH JIUIID
3aHUMAalOT MECTO Ha CKJIaJiax U B IIeuax

B mocyiestHee BpeMs Jey1aeTcsA CTaBKa Ha IIa3MEHHOe
CKUTaHHe OTXOA0B (TeMIepaTtypa okojio 30000C).
BbICOKadA 53HEProeMKOCTb U CJIOZKHOCTH IIpOoIlecca
IIpeoIIpeAeisieT ero NpuMeHEeHHeE I IepepadoTKU
TOJIBKO OTXO/I0B, OTHEBOE 00e3Bpe;KUBAHNE KOTOPBIX HE
yAOBJIETBOPSAET SKOJIOTUYECKUM TPeOOBaHUAM.




3. KomnocTupoBaHue TBEPABIX OTXO/I0B

O

KOMIIOCTBI - 5TO OpTaHUYECKHUE YI00pEeHUS,
II0JIyuyaeMble B pe3yJIbTaT Pa3JIOKEHU I
MHKPOOPTraHU3MaMU PACTUTETbHBIX U }KUBOTHBIX
oCcTaTKOB. IIpy KOMIOCTUPOBAaHUU B OPTaHUYECKOU
Macce IIOBBIIIAeTCs COAepPKaHte MUTATEIbHBIX BEIIECTB

(bocdopa, azoTa) B ycBOIEMOM pacTeHUIMU (POPME,
00e3BpeKUBaETCs IIaTOreHHasi MUKPO@dJIopa,
YMEHBIIIAETCS KOJIUUECTBO EJITI0I03bI U IIEKTHHOBBIX
BEILECTB; YI0OPEHUS CTAHOBSATCA CHIIMYYUMU, UTO
objieryaeT UxX BHECEHHE B II0YBY. KOMIIOCTHI 4acTo
HCIIOJIL3YIOT BMECTO Ae(PUIIUTHBIX OpraHUYeCKUX
ynobpenuii (Topda, HaBo3a).




IIpy KOMIIOCTUPOBAHUH B CIIEITHATHHBIX
(KOMIIOCTHBIX) YCTaHOBKAX CO3JaeTcs TeMIiepaTypa
10 70°C, IIpu KOTOPOU IOTHOai0T MUKPOOBI I cEMeHa
COPHBIX pacTeHHH. KoMIIocTHpOBaHNE CUNTAETCS
BIIOJIHE PAIlIOHAJIBbHBIM CIIOCOOOM JIMKBUIAITNH
OIIpeJieJIEHHBIX OTXO0JIOB, IIOUTH HE OKAa3bIBAIOIIHH
BPETHOTO BO3EHCTBUS HA OKPY KAIOIIYIO CPENY.

OpnHako npu nnepepadboTKe OTXOZ0B, COAePKAIIIX
MeTaJIJIbl, IIOCJIEHIE MOTYT HaKaIlJIMBAaTbCA B
KOMIIOCTE B OOJIBIIINX KOJIMUECTBAX.




CorsiacHO COBpEMEHHBIM TPEOOBAHUSAM pa3MeIlleHUE
HE YTUJIN3UPYEMBbIX TPOMBIIIIJIEHHBIX OTXO/I0B JOJI2KHO
OCYIIIECTBJISITHCSA B IIpeesiax CleUaTIbHbIX IIOJUTOHOB,
o0ecIrieuBaBIINX UX U30JIALUI0 U 9KOJOTHYECKYIO
0e30I1aCHOCTh HA TAKOM CPOK, IIOKA OHU HE CTAHYT
O0e3BpeIHBIMU [JIsI UeJIOBEKA WJIH He OyAyT pa3paboTaHbI
SKOHOMUYECKHU IIPUEMJIEMbIE TEXHOJIOTUU HX
IepepabOTKHU U MOCAEAYIOIIETO UCIIOIb30BAHUSI.

K 1moazeMHBIM XpaHUIHUIIAM IIPOMBIIIIJIEHHBIX OTXO/IOB
OTHOCSATCS TaKHe, KOTOPbIE pacnojiaraloTcsA B y/IaJIeHHBIX
OT 3eMHOU ITOBEPXHOCTH I'e0JIOTUYECKUX (POPMAIIUAX,
obecrieurBasi JOJITOBPEMEHHYIO U30JIAIINIO OTXO/IOB OT
brocdephl.



ITog3eMHbIE XpaHUINUINA SABJISIOTCS
IIPUPOZOOXPAaHHBIMU COOPYKEHUSIMU U IPeJHA3HAUEHbI
JJIsI IIEHTPaJIn30BaHHOTrO cOOpa B pa3MeIleHus OTX0A0B =
(B TOM 4HCIIe U TOKCUYHBIX) IPOMBINIIEHHBIX
Hpe/t[HpI/IﬂTI/IH HayYHO-UCCIIEZI0BATEIHCKUX
OpraHu3aluM U yupekaeHnu. Pazmelenue
IIPOMBINIJIEHHBIX OTXOJ0B B XpaHUJIUIIAX MOXKET
IIpeCJIe/IOBaTh ABE II€JIU - UX MOCJIEAYIOIIEee
HCIIOJIb30BaHMe (XpaHeHNe) U BeUHOEe 3aXOPOHEHHE.

B ob111eM Bue MOI3€eMHOE XPAaHUJIHIIE TPEACTaABIISAET
cO0OI CJI03KHOE COOPYKEHHE, COCTOSIIIEE U3 HA3EMHOTO
Y II0]3€MHOIr'0 KOMILJIEKCOB U COEIUHAIOIIUX UX
BBIPA0OOTOK, IIpeIHa3HAYEHHBIX JJIS IOCTABKH OTXO/I0B B
XPaHWJINIIE, IIPOBETPUBAHUSA 1 IPOBEACHUS
HeOoOXOAMMBbIX HaOJIIOAEHNH 3a COCTOSSHUEM BBIPAOOTOK
1 CaMUX OTXOJIOB.




EGBOTXOZ{H&H N MaJIOOTXOJHAd TEXHOJIOT'THU

O

Bce BbIllle TIEpedrceHHbIE CITIOCOObI YTUIN3AIIUN OTX00B UMEIOT
CBOM MHUHYCHI 1 IO3TOMY PaJIMKAJIbHBLIM pellleHrueM IIpo0Jiem
OXPaHbI OKPY>KAIOIIEeN cpeabl OT HETaTUBHOI'O BO3/1€ICTBUS
IIPOMBIIIIJIEHHBIX O0BEKTOB BO3MOYKHO IIPY IMIMPOKOM ITPHUMEHEHUH
06€e30TXOAHBIX U MAJIOOTXOAHBIX TEXHOJIOTHH.

ITom 6e30TX0IHOM TEXHOJIOTHEM, 0€30TXOJHBIM IIPON3BOCTBOM,
6e30TXO0HOM CUCTEMON MOHUMAIOT He IIPOCTO TEXHOJJIOTHIO UJIN
IIPOU3BO/ICTBO TOTO WJIW UHOTO IPOAYKTa (MJIN IPOAYKTOB), a
IIPUHITMI OpraHu3anuy 1 QYHKIIMOHUPOBAHUA IIPOU3BO/ICTB,
pPETrHOHAJILHBIX IIPOMBIIIEHHO-IIPONU3BOACTBEHHBIX 00 hEINHEHNH,
TEPPUTOPUATIBHO-ITPOU3BO/ICTBEHHBIX KOMIIJIEKCOB HAPOTHOTO
X03s11CcTBa B 11eJ10M. [Ipu 3TOM parioHaIbHO HCIIOJIB3YIOTCS BCE
KOMITOHEHTBI ChIPhsI U SHEPTHUA B 3aMKHYTOM ITHKJIe (IIepBUYHEBIE
ChIPbEBBIE PECYPCHI - IIPOU3BOJICTBO - IIOTPeOIeHNE - BTOPUUHEBIE
CBIPbEBBIE PECYPCHI), T. €. HE HAPYIIIAETCA CIAO0KHUBIIIEECS
SKOJIOTHYECKOEe paBHOBecHe B Orocdepe.




MaJjtio0TX0JHAA TEXHOJJIOTUA ABJISAETCS
IIPOMEKYTOUHOU CTYIIEHBIO ITPH CO3JaHUU 0€30TX0JHOTO
IIPOM3BOACTBA. IIpu MasI00TX0/IHOM IIPOU3BOCTBE
BpeJHOE BO3/IENCTBHE HA OKPY>KAIOIIYIO CPeAY HE
IIPEBBIIIIAET YPOBHS, AOIYCTUMOIO CAHUTAPHBIMU
opraHamMu, HO 0 TEXHUUYECKUM, SKOHOMUYECKUM,
OpPraHU3aIMOHHBLIM WJIN APYTUM IPUYHHAM YacThb ChIPbS
1 MaTepHUaI0B NePeXOAUT B OTXOAbI M HAIIPABJIAETCS Ha
JIJINTEJIbHOE XpPaHEHHE UM 3aXOPOHEHHE.

MaJjiooTXoAHAas TEXHOJIOTHSA II03BOJISAET YBEJINUUTD
00BbEM BBIIIYyCKAeMOU NPOAYKIINH, COKPATUTD PACXO/]
IIPUPOIHBIX PECYPCOB, YMEHBIIIUTDH 3arPA3HEHUE
OKDPY>KaIoIllen CPeIbl.



