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/ TIOYBA — OBJIAJATOIINU TJIOJOPOJIMEM PBHIXJIBIM ITIOBEPXHOCTHBIN CJIOM 3EMHOU
KOPBI. O TO — KOMITJIEKC MUHEPAJIBHBIX 1 OPTAHUYECKUX BEIIECTB, 3ACEJIEHHBIN
MUKPOOPTAH3MAMU.

[IOYUBA SIBJISIETCS LIEHTPAJIbHBIM 3BEHOM B KPYTOBOPOTE U [IPEBPAILIEHUU BEILIECTB
B BUOC®EPE. OT TUIIA ITOYBbI, EE XUMUYECKOI'O COCTABA 3ABUCST
PACTUTEJILHOCTh MECTHOCTHU, XUMHWUYECKHNI COCTAB BOJIbl BOJIOEMOB, ITHILEBBIX
[TPOJIYKTOB PACTUTEJIBHOI'O U )KUBOTHOI'O ITPOUCXOXAEHUS (ITOCTYIUIEHUE
XUMUNYECKUX DJIEMEHTOB B OPTAHU3M YEJIOBEKA I10 «ITHUILIEBBIM LIEITIOYKAM» U C
[INTHEBOY BOJION).

OT ®U3UKO-XUMHNUYECKUX CBOMCTB IIOUBLI 3ABUCAT I''TYBUHA PACITIOJIOXXEHMA U
COCTAB IIOA3EMHBIX (I'PYHTOBLIX) BOJl. BBICOKOE CTOAHUE I'PYHTOBBIX BO/]
MOXET CIIOCOBCTBOBATDL 3AGOJIAUNBAHNIO MECTHOCTH. ITIOYBA CTAHOBUTCA
CBIPOM, "HE 3JOPOBOM1", B IOMEIIEHMAX 3JAHUS MOXET IOIBUTHCS ChIPOCTH U

['PUBOK. \/

XAPAKTEP ITOUYBbI YHACTBYET B ®OPMHWPOBAHNN KIINMATA.
—
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\/ [TOYBA MUCIIOJIB3YETCA [JJIAd OBE3BPEXMBAHNWA JKUJIKNUX W TBEPIBIX
~, OTBPOCOB, OBPA3YIOHINXCA B HACEJIEHHBIX ITYHKTAX. Nt

[1PA HHOXOM YPOBHE BJIATOYCTPOMCTBA HACEJIEHHBIX MECT U HHOXOI/I

~  OPTAHM3ALIMU YIAJIEHUSA OTBEPOCHI 1 HEUUMCTOTHI 3ATPA3HAIOT ITIOYBY. B HEU

HAKAIUIMBAIOTCS TTATOT'EHHBIE MUKPOBBI U SUIIA TEJBMHHTOB, KOTOPBIE

MOI'YT ITIOITAJIATH B I'PYHTOBBIE BO/Ibl, PACIIPOCTPAHATHCA T'PBISYHAMU U

HACEKOMBIMU. TIPM THUEHUU OPTAHUYECKUX 3ATPA3HEHUM OBPA3YIOTCA

3JIOBOHHBIE T'A3BI, 3ATPA3HAIOIIUE ATMOC®EPHBIN BOSI[YX
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\“/, DITNMJAEMHNOJIOI MTUECKOE 3HAYEHUE 1T1OYBbI —

~B TIOYBE COJEPXHUTCS BOJIBILIOE KOJIMYECTBO MUKPOOPTAHM3MOB. B HE3ATPI3HEHHOU
[TOUYBE MUKPO®JIOPA, KAK ITPABWJIO, ITPEACTABJIEHA ITPEUMYIIECTBEHHO BE3BPE/IHBIMI
(HEITATOI'EHHBIMU) CAITPOOUTAMU. BO3BYAUTEJIN MHOEKIIMOHHBIX U ITAPASUTAPHBIX
3ABOJIEBAHUN TIIOIMAJAIOT B IIOYBY C HEYHUCTOTAMHM (BOJIBHOI'O YEJIOBEKA WJIN
XKMBOTHOI'O), A TAKIKE OTBPOCAMMU, OBPA3YIOIINECSH B ITPOLUECCE ) XU3HEAEATEJIIBHOCTU
YEJIOBEKA (ITMIIEBBIE OTXO/IbI, TBEPABI MYCOP).

B HE3ATPA3HEHHOM IIOYBE ITATOT'EHHBIE MHKPOBbI HE HAXOIAT BJIATOIIPUATHBIX
VCJIOBUM JJII CBOEI'O PA3BUTHUSA W TIOCTEIIEHHO TIIOTUBAIOT (BBICYIIMBAHME,
FAKTEPUILIMJITHOE JEMCTBUE COJIHEYHBIX JIYUEM, AHTOTI'OHUCTUYECKOE JIEHMCTBUE
[TOUBEHHBIX CAITPOD®UTOB).

OCHOBHAA MACCA MHUKPOOPTAHU3MOB (COTHHU TbHICAY WU MWIUIMOHBI B 1 I' TTOYBLI)
HAXOAUTCA B IIOYBE HA TJIYBUHE JIO 10CM. C YBEJIMYEHUEM IJIYBMHBI UX KOJIMYECTBO,
YMEHBITAETCA. HA TJIYVBUHE 4 M OT IIOBEPXHOCTHU ITOYBA TTPAKTUYECKU CTEPUJIbBHAA

(ECJIM HE HAPYILIEHA CTPYKTYPA BBIIIEJEXAIIINX CJIOEB). 4
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{ATOTEHHBIE MHUKPOBBI, HE OBPA3VIOUIME CIIOPbI, TIOIT'MBAIOT YEPES3
-, HECKOJIbKO JHEN.

= CIIOPOOBPA3YIOIIUE MUKPOBbI MOT'YT COXPAHSITHCS B [TOUBE JIO HECKOJIbKUX
JIET. K HUM OTHOCSITCS BO3BYIUTEIN CUBMPCKOM SI3BbI, CTOJIBHSIKA, TA30BOM
TAHTPEHBI, BOTYJIM3MA. §
3APAXKEHUE CTOJIBHSIKOM U TA30BOI TAHIPEHLI TIPOUCXOJUT [IPU
MOMAJIAHUY YACTHUI] ITOYBbI B TPABMATUYECKYIO PAHY. TIOOTOMY JIFOJISIM C_
TPABMAMU BBOJIUTCS ITIPOTUBOCTOJIBHAYHASI CBIBOPOTKA. UCKYCCTBEHHbIN
MUMMYHUTET  CO3JAETCS  UMMVYHM3ALIMEA  KOKJIIOUIHO-JIUDTEPUIHO-
CTOJIBHSYHBIM AHATOKCUHOM (KJIC).

C HEYUCTOTAMMU YEJIOBEKA N XHWBOTHbBIX E} HO‘{BY MOI'YT IIOITIAJATDH
BO3BYIUTEJIN IIAPASWUTAPHBIX 3ABOJIEBAHUU (HI/IL[AU I'EJIbMUHTOB -
ACKAPH/103, TPUXOLIED®AJIE3 1 JIP.). IIOITABIIHE BUHO‘IBY SANLA I'EJIbBMHUHTOB B
TEYEHHME 15030 CYTOK CO3PEBAIOT. CO3PEBIIME SANLIA T1IOITAJJAIOT B OPITAHU3M
YEJIOBEKA C HEMBbBITBIMHM OBOIIAMU, @PYKTAMH, ATOJAMHU. OCOBEHHO
MHTEHCHUBHO OBOIIN MOI'YT 3APAXATBCA MAWITAMKW TEJIBMMUHTOB IIPU .
YI[OBPEHIjIH I1IOYBbI HEOBE33APAKEHHBIMU HEUHUCTOTAMMU. g
TAKKE }H/IHAIEHI)MI/IHTOB MOI'YT IIOITAJATH B OPTAHIM3M HEJIOBEKA C BOOOA \/
1 ITIOYBEHHOMU I1bIJIBIO.
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3 CAMOOUYNIIEHHUE 1TOYBbI —

~  CAMOOYMILEHHME IIOYBHI - CJIOXKHBIM U JJIMTEJBHBIM IIPOLIECC, ITPU KOTOPOM
OPTAHUYECKME COEJMHEHUS TI0JI BO3JENCTBUEM MUKPOOPTAHMU3MOB U
KHNCIIOPOJA PA3JIATAIOTCA U OKUCJIAIOTCA 10 KOHEYHBIX CTABUJIBHBIX BEIIECTB:
MUWHEPAJIBHBIE COJIX, ABYOKUCDH YIJIEPOIA, BOJA, I'YMYC. I'YMYC - CMECH ITPOCTBIX
OPTAHMUYECKUX M1 MUHEPAJIbHbBIX BEIIIECTB, ObPA3YIOUINECH N3 PA3JIOXKWBIINXCA
OCTATKOB PACTEHUI (3ACOXIIIAS TPABA, OITABIIAS JIUCTBA, OTMEPIIIME KOPHU U
BETKU PACTEHMN). TYMYC HE 3ATHUBAET, HE BBIIEJIIET 3JIOBOHHBIX I'A30B, HE
COLAEPXUT IIATOI'EHHBIX MHWKPOLOB. OH MEJJIEHHO PA3JIATAETCA, OTHABAA
PACTEHUAM HEOBXOIMNMBIE ITUTATEJIbHBIE BEIIIECTBA.

CAMOOYHUIIEHNIO ITOYBbLI CIIOCOBCTBYET EE ABDPALIUA - THOCTYIUIEHUE BO3IAYXA
(ITAXOTA, KOIIKA, PEIXJIEHUE).

I[TEPEI'PY3KA IIOYBbBI OPTAHUYECKUMU OTBPOCAMU SAMEJIAET CAMOOYHUIIIEHUE, UTO
HEOBXOANUMO VYUUTBIBATH IIPU HMCIIOJIB3OBAHWMNU 3EMEJIBHBIX VYUYACTKOB JJIA
OBE3BPEXVBAHIMA TBEPIABIX W XUAKUX OTXOHOB. INUIACTUKOBAA DBYTDBIJIKA,
[TIOITABIIAA B I1I04UBY, PACIHHAHAETCA JIMIIb B TEYEHWE 35 JIET, XECTAHAA \/
KOHCEPBHAA BAHKA - B TEUEHUE 5-7 JIET, CTEKJIO - COTHU JIET.

Y N N o ).
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“/ OYUNUCTKA HACEJIEHHBIX ITYHKTOB
~ B HACEJIEHHBIX ITVHKTAX B PE3VJIFTATE XXU3HEJESITEJILHOCTHU YEJIOBEKA

[TOCTOSIHHO OBPA3VIOTCS TBEPIBIE U JKUJIKUE BHITOBBIE OTXO/bI: MYCOP,
[TNINEBBIE OTXOJIbI, MEJIKAS TAPA, BYMATA, METAJIJI, CTEKJIO, TNTACTHK,
NCITPAXXHEHU . C TJABHUX BPEMEH 2TU OTXO/bI CO3TABAJIN TAK
HA3BIBAEMBIN "KYJIBTYPHBIN CJION". 3A BCIO UICTOPHUIO CYIIIECTBOBAHUS
MOCKBBI TOPOJI 3A CUET "KYJIBTYPHOI'O CJIOS" TIOAHSJICS HA 15 M OT CBOET'O
[TEPBOHAYAJIBHOI'O PACITIOJIOXXEHU .

B CPEJTHEM KAXJIbIM POCCHUSHMH EXXET'OJTHO "TTPOM3BOJIMT" 1 T TBEPBIX
BbITOBLIX OTXOJOB. B MOCKBE ITOI'OJIOBBE IOMANIHNWX JIOBUMIIEB
(COBAKH, KOLIKN) "I[TPOU3BOAAT" OKOJIO 270 T SKCKPEMEHTOB (ITPUMEPHO 5
TOBAPHBIX XEJIE3HOJOPOXHbBIX BATOHOB).



\‘%TAB TBEP/IbIX bbITOBbLIX OTXO/OB:
- [IMIIEBBIE OTXO/LI - 32%
“BYMATA, KAPTOH - 30%
- [INTACTHUK - 16%
- CTEKJIO - 8%
- TEKCTHIJID - 6%
- METAJLII - 4%
- [TIPOYEE - 4%
N3 HUX: 64% - HIEHHOE CbIPLE IJISI BTOPMYHOI'O UCITOJIbB3OBAHUA
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“ HEYJAJIAAEMBIE bbITOBBIE OTXO[Abl MOI'YT bbITh XOPOILINUM

MECTOM PACCEJIEHMA HACEKOMBIX W I'PBISYHOB - BO3MOJXHbIE
I[IYTU [TEPEJJAUUA BO3bYIUTEJIEN NMHOEKIITMOHHDbIX U
I[TAPASUTAPHBIX 3ABOJIEBAHUNM. YTObLbBI SOTOI'O HU3BEXATD,
CYIIECTBYET CUCTEMA OUNUCTKHU HACEJIEHHBIX MECT.

OUYUCTKA HACEJIEHHBIX MECT - 9TO CbOP, BPEMEHHOE XPAHEHMUE,
YAAJIEHUE, ObLBE3BPEXMBAHUE W YTUIN3ALINWA OTHPOCOB B
SABUCHUMOCTHA OT NUX XAPAKTEPA.

JUIA  YIAJIEHUA JKUJAKHUX OTbBPOCOB ITIPUMEHAIOTCA  JIBE
CUCTEMBLI: BBIBO3HAA U CIUVIABHAA. B I[IEPBOM CIIYHAE JKUJAKUE
OTBPOCHI VYIAJIAIOTCA 3A TIPEJAEJIBI HACEJIEHHOI'O ITYHKTA
TPAHCITIOPTOM (B [HAUCTEPHAX). CIJIABHAA CUCTEMA
(LIEHTPAJINBOBAHHASA KAHAJIM3AILIMA) BOJIEE COBEPIIEHHA B
[TMTUEHWUYECKOM U ITPOTHUBOJITNMJIAEMNYECKOM OTHOLIEHHNUN.
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~_AYJIAJIEHHBIE U3  HACEJIEHHOI'O  IIVHKTA  XWJKWE  HEYUCTOTEHI

_ OBE3BPEXUBAIOTCd HA  CIEIMAJIBHO OBOPYIOBAHHBIX OYUCTHBIX
COOPYXXEHUAX. 3ECh U3 HEUHUCTOT VIAJSIOTCSI HEPACTBOPEHHBIE
B3BEIIEHHBIE BEIIECTBA. 3ATEM  IIPOM3BOJUTCS  BUOXUMHNYECKOE
OKHWCJIEHUE (MUHEPAJIM3ALVS) OPTAHUYECKUX BEILIECTB u
OBE33APA’KMBAHUE. BBICYIIEHHBIM OCAJJOK MOXET MCIIOJb30BATHCS KAK
VIOBPEHUE JUIA BBIPAIIUBAHUSA  CEJIBCKOXO3SIMCTBEHHBIX KVIIBTVP.
OUMILIEHHAS XUJIKAS YACTDH IOCTVYIIAET WJIN HA TIOJS, WU - B OTKPBHITHIE
BOJIOEMBI.
OBE3BPEXXNBAHUE TBEPIBIX BBITOBBIX OTXOJOB MOXET OCVYIIECTBJISATHCA
HECKOJIBKMU CIIOCOBAMI.
TBEP/IBIE BHITOBBIE OTEPOCHI B HACEJIEHHOM ITYHKTE BPEMEHHO COBUPAIOTCS
JIBOPOBLIE B  MVYCOPHBIE KOHTEWHEPBIL. 3ATEM  BBIBO3ITCS  JUIA
OBE3BPEXVBAHISL.
CAMBIN CTAPBIM U TIPOCTOU - CXUTAHUE HA 3ATOPOJIHBIX CBAJIKAX. C
TMTMEHNYECKOU TOYKU 3PEHUS DTOT CIIOCOB KPAMHE HEBJIATOIIPMSATHBIN.
[IPU CXHUTAHUU MOI'YT OBPA3OBBIBATHECSI PARJIMYHBIE 3ATPI3HEHUSI
ATMOC®EPHOI'O BO3IYXA. TIIPU CIOPAHUM IIJIACTUKOBOU BYTBUIKU
OBPA3YIOTCS SAJOBUTBHIE TA3BI - JUOKCUH, BEH30®YPAH. PTO VXVYAIIAET
YCJIOBUS ITPOXXUBAHU A JIIOJIEN. o/






o
< >

BTOPOH CIIOCOB - OBE3BPEXXMBAHUME TBEPABIX BBITOBBIX OTEPOCOB HA

\—/CHEL[I/IAHI)HI)IX [TIOJIMTOAX. 3/IECb TBEPIABIE OTBPOCBI OBE3BPEXHWBAIOTCA |

—

“ BUOTEPMHWYECKM KOMITOCTUPOBAHHMEM. CO3JAETCAH KOMHOCTHI)II/I

MTAﬁEHb: CJIOW 3EMJIU WJIU TOPDA, 3ATEM - CJION OTXO/10B. CBEPXY OIIATH
CJIOU 3EMJIM NJIKM TOP®A U T.JI. BJIATOJAPA TEPMO®UJ/IbBHBIM MHWKPOBAM B
KOMIIOCTE IIPOTEKAKOT BHUOXMMHUYECKHUE IIPOLIECCHI IIPU TEMIIEPATYPE
+50+70°C. OPDS&HI/I‘{ECKI/IE BEILIECTBA MMWHEPAJIU3YIOTCA. JIMUMHKU MVYX,
MUKPOBBI U AULIA ' EJIbMWHTOB I'MBHYT. ITPOLHECC KOMIIOCTHUPOBAHUA MOXET
JJINTBCA 10 12 MECALEB. OBPASYETCA KOMIIOCT - HEHHOE YIOBPEHUE J1JIA
ITIOYBBI.
TAKUM CIIOCOBOM OI'OPOJHHMKHN 3APAHEE TOTOBAT VYIOBPEHHA B
KOMHOCIHI)IX KYYUAX 13 OCTATKOB IINILIEBBIX ITPOAYKTOB, TPABBI, YBAIIINX
PACTEHHMN.
B KPYIIHbBIX I'OPOJAX OBE3BPEXHWBAHUE 1 YTUJIM3ALMA TBEPIbBIX BBITOBBIX
OTXOJ/10OB OCYIIECTBJIIAETCA HA CIIELHMAJIM3MMPOBAHHBIX
MYCOPOIIEPEPABBITBIBAIOIIMX 3ABOJJAX. U3 OTBPOCOB OTBHUPAETCA BYMAIA,
CTEKJIO, METAJUI, IIOJIMMEPHBIE U IINIACTUKOBBIE MATEPUAJIbI, KOTOPBIE
YTUIIM3UPYIOTCA (MCIIOJIB3YIOTCA) KAK BTOPUYHOE CBIPBE. OCTABIIMECA
OPITAHHNMYECKHUE OTBPOCHI (HI/IU_[EBI)IE OTXO/bI) BI/IOTEPMI/I‘IECKI/I
OBE3BPEXHMBAKOTCA O [TIOJIHOM WUX MUWHEPAJIN3ALIAN. OEPA3YIOH_[I/II/IC}I
KOMITOCT BBIBO3UTCS HA CEJIbCKOXO3SMICTBEHHBIE TTOJIA.
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CTb OIIPEJAEJEHHBIM BHJ OTXOJOB, KOTOPHIE HE OBE3BPEXUBAIOTCA
, OBBIYHBIM CIIOCOBOM, A CXXUTAIOTCA B TOIIKE KOTEJIbHU. DTO - OTXOIbI,
[MPEACTABJIAIOIIUE JSIIMAEMHWYECKYIO OITACHOCTBL: OTXOAbl JIEYEBHbBIX
~  VUYPEXIEHWN, TIAPUKMAXEPCKUX, TABOPATOPHBIE )KUBOTHBIE.
PAJIMOAKTUBHLBIE OTXO/bI CITELITPAHCIIOPTOM BbBIBO3ATCAH HA CIIELIMAJIBHBIE
I[TOJINT'OHBI - KITAJIBUIIA 3AXOPOHEHM A PAJIMOAKTHUBHBIX OTXO/OB.
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CITACHUBO 3A BHUMAHHUE!




