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1 [TonsiTHE IKOJIOTHH, €€ MEKIUCIUNJIMHAPHAS POJIb

DKOJOTHSL — MOJIOJIasl HayKa, HO JPEBHEWIAas OTPacib 4YEIIOBEUYECKOrO 3Ha-
HUs. POXIEHHE SKOJIOTMM KaK CaMOCTOSITENIbHOM HAyKH IMPOU3O0ILIO B CEPEAUHE
XIX Beka. B 1866 rony nemerikuii onosnor Ipuect I'ekkeab (1834-1919) naszpan
HKOJIOTHEN OJMH U3 pa3JejoB OMOJIOTUU — “HAyKy 00 OTHOIIEHHH OPTraHU3MOB K
OKpy:karomiei cpeae”. BykBallbHBIM MMEpEeBOJ BBEACHHOTO I'€kKelleM TepMHHA
“3K0JIOrMA’ € TPEUYECKOro SI3bIKa O3HAYaEeT “‘Hayka 0 gome”: “3Koc” — “moM, poau-
Ha”; “moroc” — “Hayka, ydeHue’. Kilaccuueckum oOIpeneseHueM SKOJIOTMH Kak
HAayKU CUHATAETCA CIIEAYIOLIEE:

IKOJIOTHS — HAYKa O 3aKOHOMEPHOCTHAX (GopMHMpOBaHMS, Pa3BUTUS H
YCTOMYNBOr0 (PDYHKIIHOHUPOBAHHUS OMOJOTHYECKHUX CHCTEM PA3HOr0 paHra B
UX B3aMMOOTHOIICHUSIX MEKAY CO00M U ¢ OKPYKAKOLIEH UX BHELIHEH CpPepoH.

N3HavyanbHO AKOJIOTHS pa3BUBAIach Kak 4acTh OMOJIOTHYECKONU HAYKH, B TEC-
HOM CBSI3M C IPYTUMHU €CTECTBEHHBIMU HAayKaMU — XUMHEH, (PU3UKOMN, T€OJOTHEH,

reorpaduel, mMo4YBOBeJACHHEM, MaTeMaTUKoW u T.a. IlocTreneHHO OHa BbIILIA 3a

paMKu OMOJIOTUU W TIpuoOpesa MEXTUCIUIUIMHAPHOE 3HAYEHUE, TO €CTh CTaJyia
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HAyKOMW, CTOAIIEW Ha CTBIKE LIEJIOr0 psiia HAyK, HEPa3pbIBHO CBA3AHHOM C JIOCTHU-
KEHUSMH 3TUX HayK, aKTUBHO HCIIOJIb3YIOLIEH CBOMCTBEHHBIE UM METOJIbI, MOHS-
TUS ¥ TepMUHBL. Takoe “pa3MbIBaHUE” MOHATUS “DKOJIOTUA’, TOTEPS YETKUX Tpa-
HUI[ €€ C JIPYTMMH HayKamMu MPUBEIU K BO3HUKHOBEHUIO MHOYKECTBA pa3/eiioB U
HarpanieHuil skosorud. CoBpeMeHHas SKOJIOTHUs JACIUTCA Ha PsiJi OCHOBHBIX 0JI0-
KOB:

- o0mIasi IKOJIOTUsl, U3y4yaeT OOIIKMEe 3aKOHOMEPHOCTH B3aHMMOOTHOIICHHN
JHOOBIX JKUBBIX OPraHU3MOB U cpejibl. OHA BKIIOYAET B ceOsl ClIEIYIONIME OCHOB-
HbIE Pa3eNbl: 2K0102Ul0 pacmenul (B3aMMOOTHOILICHHSI PACTEHUN U aOuoTH4e-
CKOM cpeabl), ocusomuwvlx (B3aUMOJECUCTBUE >KUBOTHBIX M (DAKTOPOB Cpeabl),
aymakonoeuto (yCTaHaBIUBAET MPECNbl CYIIECTBOBAHUS OCOOHU), O0eMIKOIO2UIO
(M3y4aeT ecTecTBEHHbIE TPYNIHUPOBKU OCOOEW OJHOrO BHJA, T.€. MOMYJSLHUH),
91i02K0102Ut0 (IKOJIOTUSI BUOB), CUHIKONI02UIO (DKOTIOTHS COOOIIECTB).

- T€0IKOJIOTHS M3y4daeT BIUSHUE I'€OJOTMYECKHUX IPOLECCOB Ha COCTOSHUE
ouocdepsl U €€ KOMIIOHEHTOB.

- CONMAJIbHAS IKOJIOTUsl U3Y4acT B3aMMOOTHOLIEHUSI B CUCTEME ‘‘UeJIOBEYE-
cKoe OOILIECTBO — MPUPOJA”~, a OJIUH U3 €€ Pa3/IeNIOB — IK0I02Us Yelo8eKa — Pac-
CMaTpUBaeT B3aUMOJEHUCTBHE YeJIOBEKa KaK OMOCOIMAIBHOIO CYIIECTBA C OKPY-
xaroter cpenoit. [lompasnensieTcss Ha SKOJOTHUIO YelloBeKa (aHTPOMOIKOJIOTHS ),
HKOJIOTHUIO TUYHOCTHU, IKOJIOTHIO KYJIbTYpHI.

- HMHJKEHEPHAsl JKOJOTHUsl 3aHUMAETCA HCCIEHOBAaHUEM IPUPOIHO-
TEXHUYECKUX T€OCUCTEM, (DOPMUPYIOIIUXCA B PE3yJIbTaTe B3aUMOJCUCTBUS MpPHU-
pOJIbI U YeJIOBEYECKOro oluiecTBa. MHXeHepHas HKOJIOrus, ONUpasich Ha HOPMBbI
KU3HEOOECTIEYeHHUS] PACTUTEIHLHOTO U KUBOTHOTO MUpa, omnpeaenser dhdexTus-
HbIE€ CIOCOOBI U CPEJCTBA OXpaHbl OKpYKarolleld MpupoaHou cpenbl. OCHOBHOM
3a/ladyeil MH)KEHEPHOU HDKOJIOTHH SBIISIETCS CO3[JaHUE TAKUX METOJIOB M CPEJACTB
(GbopMHUpPOBaHUA U YIIPABICHUS MPUPOIHO-TEXHUUECKUMH T'€0CUCTEMAMU, KOTOPbIE
oOecrieunBanu Obl X (YHKIMOHUPOBAHUE, HE Hapyllas MEXaHU3MOB CaMOpETy-

TSN 00BEKTOB OMOC(hEphl U €CTECTBEHHOTO OajaHca MPUPOI000Pa3yIOIIUX T'eo-

cdep.
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B3auMooTHOIIEHUST MEXIAy OpraHU3MaMd WU CPEeJOd MOTYT OBITh CaMbIMHU
pa3HoO0Opa3HBIMU, HO, HECMOTPS Ha 3TO clenuduKa «3KOJOTHIYECKOro» MOAX0/a
3aKJII0YAETCsl B TOM, YTO M3YyYarOTCS TJIaBHBIM 00pa30oM T€ UX CTOPOHBI, KOTOPbHIE
00eCIeuynBaOT caMy BO3MOXHOCTh CYIIECTBOBAHUS — BBDKHBAHHE, PAa3BUTHC U
pa3MHOXKEHUE.

JInsl DKOJOTHM XapaKTepEeH TAaK HAa3bIBAEMbI CHMCTEMHBIH MOJXOH, TaK Kak
OpraHu3Mbl (MU cOO0IEeCcTBa OPraHM3MOB) 00PA3yIOT CO CPEION OOMTAHMS €IUH-
CTBO, B MpeJiejax KOTOPOTo OCYIIECTBISIETCsS MpeoOpa3oBaHue (TpaHchopmalus)
BellleCTB U 3Heprun. CUCTeMHBIN MOJX0/ — 3TO HAMPABIICHHE B METOIOJIOTUH TI0-
3HaHUS 00BEKTOB KaK CHCTEM.

[Ton cucTreMoi MOHUMAETCSI COBOKYITHOCTh 3JIEMEHTOB, HAXOISIIUXCS B TEC-
HBIX OTHOUIEHUSX APYT € APYroM M (POPMUPYIOIIMX 1eI0CTHOE oOpazoBanue. OT-
JIETIbHBIE 3JIEMEHTBI, U3 KOTOPBIX COCTOUT CUCTEMA, BMECTE C TEM HE OMPEAEIISIIOT
camMoll ee CTPYKTYpBlI, XO0T U 00pa3yroT ee. CTpyKTypa ONpeaessercs crnocooom
B3aUMOJICUCTBHS 3JIEMEHTOB.

OcHOBHBIC IPUHIUIIBI CHCTEMHOTI'0 MOX0/1a:

- HECBOJMMOCTbH CBOMCTB OTJICJIBHBIX COCTaBJISIFOIIMX K CBOMCTBaM LETION CH-
CTEMBI (CBOMCTBO LIEIOCTHOCTH);

- NPUHLHUNHUATbHAS BO3MOXXHOCTh OINKCHIBATh CUCTEMY, MCXOJ W3 3HAHUSA
XapakTepa B3aMMOOTHOILIEHUH €€ 3JIEMEHTOB;

- KaXJblil OTENbHBINA 3JIEMEHT MOYKHO MPEIACTABUTh, KAK OTAEJIbHYIO CUCTE-
My, & C Ipyroil — KaK COCTaBJIIOIIMIA 3JE€MEHT IPYroil CUCTEMbI, HO O0Jiee BBICO-
KOTO YPOBHS OpraHU3alllu, T.€. KakK MOJCUCTEeMY (CBOMCTBO HEPAPXUYHOCTH CO-
MOAYUHEHUS SJIEMEHTOB).

- HE CYILIECTBYET a0COJIFOTHO M30JIMPOBAHHBIX CUCTEM — KaXk/as BCTyMNaeT B
OMpEICJICHHbIE B3aMMOOTHOIICHUS C OKpYKarolel cpeiod (CBOMCTBO OTKPBITO-
CTH).

JIst onMcaHus CIIOKHBIX IKOCUCTEM HEOOXOJIUMO CTPOUTh MHOXKECTBO MO/IE-
neit. [loctpoenne 000OIIEHHBIX MOJIETIEH, OTpaXKAIOMUX BCe (HDaKTOPHI M B3aMMO-

CBSI3U B CHUCTEME, SIBJISETCA LIEHTPAJIbHOU 3a7auyeii CUCTEMHOTO aHaiu3a. Mojaeab
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— 3TO BCIIOMOTATEILHBIM OOBEKT, KOTOPHIA 3aMEHSIET peajbHBIA B MPOIECCE TO-
3HaHWS. BBIIEISIIOT HECKOJIBKO THIIOB MOJACINCH: MamepuanbHule (HU3nIecKre) u
abcmpaxkmuvie (BepOanbHbIC U CXeMaTHUYECKHE); CTAaTUUECKUE U JUHAMHU4YecKkue. B
HKOJIOTUU a0CTPAKTHBIC (MAaTEMAaTHYECKUE) MOJIEITH 11eJIECO00Pa3HO JACIUTh Ha MO-
JIEJH MOMYJISIIMOHHOT 0, OMOLIEHOTUYECKOTO U SKOCUCTEMHOTO YPOBHEH.

MopaeanpoBanue — 3TO pa3pab0TKa, UCCIEIOBAHUE MOJIEIN U pacnpocTpa-
HEHUE MOJICIbHON MH(pOopMai Ha opuruHai. K Moaenu mpenabsBiIsiiOTCs CIeay-
fo1ue TpeOOBaHMUS:

- OTpakaTh OCOOCHHOCTH OPHWTHHAJA, KOTOPHIE BBICTYIAIOT B KAYECTBE MpeAMETa
TTO3HAHWSI,
- IOJDKHA COOTBETCTBOBATH OPUTHHAIY.

JTanbl Npouecca MoAeJTMPOBAHNS:

1. kKauecTBEeHHBIN aHATIN3 — MOCTAaHOBKA 3a7]a4M U BHIOOP BUJIA MOJIETH,

2. MaTeMaTH4ecKasi peajin3aius — MOCTPOCHUE TEOPETUUECKON KOHIIEIIIIUU Ha
OCHOBE MaTeMaTH4ECKOIo arnmnapara, BEIBOJ OOIIel 3aBUCUMOCTH,

3. BepuduKkaius — npoBepka COOTBETCTBUS MOJIEIIM OPUTHHAITY,

4. U3ydeHrne MOJIEIN — SKCTICPUMEHTHPOBAHNE C MOJICIBIO U MHTEPIIPETAITHs
MOJIeNIbHON MHGOPMAIINK JIJIS1 BBISIBJICHUS HOBBIX 3aKOHOMEPHOCTEH W BO3MOXKHO-
CTH TIPOTHO3UPOBAHUS €€ COCTOSIHUSI.

B nenom, ¢ mo3uiuu CUCTEMHOTO TOAX0Ja COBPEMEHHON JKOJIOTUEN MOXKHO
CUMTATh HAyKy, U3yYalOIIyt0 SKOCUCTEMBI, X COCTaB, CTPYKTYPY, (PYHKITMOHUPO-
BaHUE U DBOJIIOLIUIO.

2 buocdepa

2.1 Yuenmue o 6mocdepe

Tepmun “Omocdepa” oOpa3oBaH OT IPEUYECKUX CIOB “OMOC” — KU3Hb U “che-
pa” — map. BniepBbie 3TOT TepMuH OB BBEJICH B HAyUHYIO JUTepaTypy B 1875 ro-
Jy aBCTPUMCKUM reojoroM OayapioM 3toccom (1831-1914). B. 3rocc monuman
oA “‘Onocdepoil’” MpOCTPAaHCTBO HA MOBEPXHOCTH 3€MHOTO Iapa, riae oOUTaroT

KUBbIEe opranu3Mmbl. Kak HaydHOe HampaBiieHue, yueHue o ouochepe chopmupo-
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BAJIOCH B nepBor yeTBepTH XX Beka B Poccuu. ETo OCHOBOIOJIO)KHUKOM CTaJl Be-
JUKAA pYyCCKHMI ydeHbId akaaemuk Brnamumup MBanoBuu Bepnanckuit (1863-
1945). Knaccuueckuii Tpya B. WM. Bepuanckoro “buocdepa” Ob11 onmyOIuKoBaH B
1926 rony.

buocdepa — cji0:kHAT MHOTOKOMIIOHEHTHASI CHCTEMA, BKJIIOYAIOIIAs BCIO
JKMBYI0O M HEKHUBYIO NPHPOIY, T.e. 00J1aCTh CylNIeCTBOBAHMS KMBOI0 Bellle-
CTBA.

buocdepa chopmupoBanacs B pe3ynbTare JIUTEIbHON 3BOJIIOLMY MO BIIWS-
HUEM CJICAYIONNX €CTECTBEHHBIX (DAKTOPOB: COJTHEUHOUN DHEPTHH, CHIIBI TpaBUTAa-
U4,  TEKTOHMYECKUX  CHJI,  XMUMHUYECKOW  JHEprur  (OKUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIC MPOIIECCH) U OMOTeHHOM dHepruu (HOTOCUHTE3 Yy PACTEHUH,
XEMOCHHTE3 y OaKTepuid, YCBOCHUE U OKUCJICHUE MUIIH Y KUBOTHBIX, PA3MHOMKE-
HUE U POJYKTUBHOCTH Y OMOMACCHI).

Crpykrypa 6uocdepsi:

1. Atmocdepa (oT rped. “atMoc” — map) — razoBasi 000y104ka 3eMiid (10 BBICOTHI
20-25 xm).

2. T'mapocdepa (ot rped. “rugopa” — Bojia) — BoJAHAA 000JI0YKa 3eMiid (0 Mak-
cuManibHOU riyounsr 11.022 kM — MapuaHckas BnaguHa Ha JHE THXOro okeaHa, a
TaK>e 1-2 KM JOHHBIX OTJIOKECHUIA).

3. Jlutocdepa (OT rped. “AUTOC” — KaMeHb) — KaMeHHasl o0osouka 3emiu (10
rIyOuHbI ~ 4.5 KM).

[Ipenensr 6uochepsl orpaHUUUBAIOTCA (PU3NYECKUMHU YCIOBHUSIMU CYILIECTBO-
BAaHMS KUBBIX OpraHu3MoOB. [10 COBpEMEHHBIM MPEICTABICHUSM CYIIECTBOBAHUS
YKU3HHU 00YyCIIOBIIEHO TpaHuliamu Temneparyp ot +160 qo —250°C u naBneHuem ot
0,001 go 3000 aTm.

buocdepa sBIIETCS MOITHON T€OJOTUUECKON CUIION, (OpMUPYIOIIEH paBHO-
BECHE Ta30B, KUAKON W TBepmod (a3 3eMiau U MOCTABISIONICH OTPOMHYIO 4acTh
CBOOOJIHOM sHepruu s ycwieHus texHocdepnl. CornacHo yuenuro B. W. Bep-
HAJICKOTO, fduocghepa MMeEET CIOKHYIO BHYTPEHHIOIO CTPYKTYpPY U cocmoum W3

CEMU KOMNOHEHmOE.
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1. /KuBoe BelecTBO — COBOKYITHOCTh BCEX JKMBBIX OPraHU3MOB, HACENSIOMIUX IUIa-
HETy. XapaKTepu3yeTcss MaCCOM, XUMHUYECKUM COCTABOM, SHEPTUEH.
2. KocHoe BelecTBO — reojiornueckue 00pa3oBaHus, HE BXOIAIINE B COCTAB KMBBIX
OpPTraHU3MOB U HE CO3/IaHHBIC UMU (MarMaTU4eCKUE TOPHBIE TOPOJIbI, MUHEPAJIbI).
3. buokoCHOe BelecTBO — MPOAYKTHI B3aUMOJICMCTBUS )KUBOTO U KOCHOTO BEIIECTB
(OKeaHUYeCKHe BOJIbI, IOYBA).

4. buoreHHoe BelIeCTBO — T'€OJOTMYECKHME OOpa30BaHUs, CO3/IaHHBIC IEATEIbHO-
CTBIO JKMBBIX OPTaHU3MOB (KaMEHHBIN YroJib, HETh, U3BECTHIKH).

5. PaguoakTuBHOE BelIECTBO — XUMUYECKUE 3JIEMEHThI, HAXOISAIIMUECS B COCTOSTHUU
PaIMOaKTUBHOTO pacriaja.

6. BemecTBO KOCMUY€CKOI0 MPOUCXOKAEHUST (METCOPUTHI).

7. PaccesiHHbIE ATOMBI.

Ocob0ennoctb Ouocepbl — OHMOreHHas MUTPAIUS ATOMOB XHUMHYECKHX
AJIEMEHTOB, BbI3bIBaeMas JIyducTol sHeprueil CoiHIla U OpOosIBISIONIAICS B MPO-
1ecce 0OMeHa BEIECTB, POCTE U Pa3MHOKEHUH KUBBIX OPTaHU3MOB.

UeM ke OTIMYAIOTCS KUBBIC OPraHU3MbI OT OCTAJbHBIX (KOCHBIX) IIPUPO/I-
HBIX BelecTB? OTBeYast Ha 3TOT BOMPOC, OOBIYHO FOBOPSIT, YTO JKUBBIE CYIIIECTBA -
3TO T€, KOTOPhIE MOTYT Pa3MHOKAThCA, JABUTAThCA U T.J. DTO YTBEPXKICHHUE HE
MOJHOCTBIO OTPa)XaeT CyTh OTJIWYUS >KMBOro BellecTBa. OCHOBHOM OTJIWYUTENb-
HOM CIOCOOHOCTBIO )KMBOT'O OT HEKMBOTO BEIIECTBA SIBJISIETCSl CIMIOCOO HCIOJIB30-
BaHUS SHEPTUH.

JKuBoe CyliecTBO - 3TO YHHKaJIbHBIA MPUPOAHBIA O0BEKT, 00JIaatoNIuil CIo-
COOHOCTBIO MPUHUMATh U KUCIIONB30BaTh 3HEPruto, naymyto u3 Kocmoca. Ynasnu-
Basi DHEPTHUIO, MPEXJIEC BCErO B BUJE COJHEUHOTO CBETA, )KMBOW OPraHU3M MOXKET
YACPKUBATh €€ B KAUECTBE DHEPIUU CIOXKHBIX OPTaHUYECKUX COEIUHEHUM, mepe-
JaBaTh WK TPaHCHOPMHUPOBATH B MEXAHHUUECKYI0, XUMUYECKYIO, IIEKTPUUECKYIO,
TEIJIOBYIO U JApyrue Bubl dHepruu. KocHble (HEXHBBIC) BEIIeCTBa HE 00J1aa0T
BO3MOXXHOCTSIMU CTOJIb CJIOXKHBIX MpeoOpa3zoBaHuil sHeprur. OOBIYHO OHU MPU-
HUMAIOT SHEPTUIO U PACCEHBAIOT €€ B OKPYXKAIOIIYI0 cpeny. Bropas ocobeHHOCTh

JKUBBIX OPraHU3MOB - HX YHHKaJIbHasd CIIOCOOHOCTBL K CaMOBOCITPOU3BCACHHIO.
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[Tpon3BOACTBO HOBBIX HMIACHTHYHBIX MO CTPYKTYpEe U (PYHKIIMOHHPOBAHUIO MOKO-
JICHUH, SIBJISIETCSI HE TOJIBKO KOIHMPOBAaHUEM, HO M XapaKTEpU3YETCAd M3MEHUHMBO-
CThIO MIPU3HAKOB U3 MOKOJICHWH B TOKOJIEHHE. A 3TO MPUBOAMUT K TMOKOHM ajar-
TUBHOCTH M CITIOCOOHOCTH MPHUCTIOCOOJICHHS )KUBBIX OPTaHU3MOB K yCIOBHUSIM 00U-
TaHUA B MPOIIECCE IBOJIOLIHH.

Bricokas akTUBHOCTH KHBOTO BEIIECTBA, 0OYCIOBJICHHAS €r0 UCKIIIOUUTENbHbI-
MU CBOMCTBaMH, NPEIONPENEISAET ceolicmea duocghepsvt, Hanu4re KOTOPOU Mpe-
BpallaeT IJIaHeTy 3eMJisl B YHUKaJIbHOE HEOECHOE TeO:
buocdepa — nenTpasusoBanHas cucrtema. L{eHTpanbHBIM 3BE€HOM OuOCQeEpsI
SBJISIFOTCS ’KUBBIE OPTaHU3MBbI (JKHBOE BEILIECTBO).

Bbuocdepa — orkpsoiTas cucrema. Ee cymiecTBoBaHne oOecrnieunBaeTcsi MOCTYII-
JIEHUEM PHEPTUU U3BHE — MPEXKJIE BCETO, COJTHEUHON SHEPTUU.
Buocgepa — camoperynupyomascs, 00/1aJa0Mas JHHAMAYECKMM PaBHOBe-

cHeM cHCTeMa. JTO CBOMCTBO OOBIYHO HA3LIBAIOT roMeocCcra3omMm, InoHuMas I1mozna

HUM CIIOCOOHOCTBH CHCTEMBI, IPOTUBOCTOSITh U3MEHEHHUAM, BO3BPAILAACh B UCXO/I-
HO€ COCTOsIHME Ojarojapsi JEHCTBHUIO psaa MeXaHuW3MoB. B ocHoBe romeocrasza
nexut npuHuun Jle Ilarense-bpayHa: npyu BHEIIHEM BO3/IEMCTBUH HA CUCTEMY,
BBIBOJISIIEM €€ U3 COCTOSIHUSI YCTOMYHMBOIO PAaBHOBECHSI, MTOCJIEITHEE CMELIAETCS B
TOM HaIpaBJICHUH, IPU KOTOPOM 3P HEKT BO3ACUCTBUS OCIIa0IseTCS.

Bbuocdepa — cucrema, xapakrepusywumascs 00J1bIIUM OMOJTOTMYECKUM Pa3-
HooOpa3ueM. PazHooOpasue ¢GopM KHU3HH 00ECTICUMBACT IMOCICA0BATEILHOE HC-
M0JIb30BAHUE BBIICISAEMBIX B CPEy MPOAYKTOB KU3HENEATEIbHOCTH OPraHU3MOB,
JTa€T BO3MOKHOCTh JTyOJIMpPOBaHUS, MOACTPAXOBKU, 3aMEHbI OJIHMX 3BEHbEB CHUCTE-
Mbl Jpyrumu U T.0. lloaTomy pa3zHooOpasue sBISIETCS OCHOBHBIM YCIOBUEM
YCTOMYMBOCTHU JTI0O00M SKOCUCTEMBI (M OUOCPephl Kak rio0aTbHOW SKOCUCTEMBI).
Hanuuue nuurs ogqHON HOpMBI )KU3HH MPEAOIPEESIET €€ KOHEUHOCTh BCIIEICTBUE
VCYEPIIAaHHsI PECYPCOB U 3arpsA3HEHUs] CPebl NPOAYKTAMU KU3HEAESITEIBHOCTH,
KOTOpbIE HEBO3MOHO HCIIOIb30BAaTh BTOPUYHO.

Buocdepa xapakrepusyercs HaJIU4YHEeM MEXaHM3MOB, 00eCIIeYMBAOIINX KPY-

roBpopoT B€EeCTB U CBA3AHHYKO ¢ HUM HEUCUYEPHNAEMOCTHb OTAC/IBHBIX XUMH-
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YeCKHUX JIEMEHTOB M UX coenHeHuil. TobKko Oraromaps KpyroBopoTy BEIIECTB
¥ HaJW4UIO HencueprnaeMoro ucrounnka sHeprun (CoiHila) obecreunBaeTcsl He-

PEPHIBHOCTH MPOLIECCOB B OMocdepe U ee MoTeHIuaibHoe OeccMepTHe.

2.2 CBoiicTBa M cpeaoodpa3yloiiasi poJib ;KUBOI0 BelllecTBa

JKrBoe BemecTBO COCTaBISIET CaMyl0 HE3HAUYUTEIBHYIO YaCcTh OHOC(EphI: €To
macca (~2.410%? T) cooTBeTCTBYET IPUMEPHO OHOM ABYXThICA4HOI (1/2000) Mac-
Cbl aTMOc(ephl — caMoi JIeTKOH 000JIOUKH 3eMHOT0 IIapa; 00beM KUBOTO BEIlle-
CTBa COCTaBJISIET MPHUOIM3UTEIHLHO OJHY moiyTopa MuwumoHHYI0 (1/1500000)
obbema Bcert omochepnl. Tem He MeHee, UMEHHO KHBOE BEIIECTBO UTPaeT OCHO-
BOIIOJIATAIOIYIO POJIb B TII00AIbHBIX OHOC(hepHBIX mpoueccax. [[puzHanue K1UBOro
BEIIECTBA CAMOM MOIIHOM Ire0JIOTMYECKON CUJION MIaHEThl COCTABISAET CYLIHOCTh
yuenus B.1. Bepnaackoro o 6mocdepe. On nucan: “Ha 3eMHOI TOBEPXHOCTH HET
XUMHUUYECKOUN CUJIbl 00Jiee MOCTOSTHHO JEHCTBYIONIEH, a MOTOMY M 0oJiee Morylie-
CTBEHHOH 1O CBOMM KOHEYHBIM TOCIIEICTBUSAM, YEM >KUBBIC OPTaHU3MBbI, B3ATHIE
BMecTe”. Takoe UCKIIIOUUTEIBHOE MTOJI0KEHHE KUBOTO BEIlleCTBA B Ouocdepe 00y-
CJIOBJICHO CJIETYIOIIUMHU YHUKAJIBHBIMU CEOUCHIBAMU HCUBO20 6EULECMEA.

1. UpesBpluailHO BBICOKASA CKOPOCTHh MPOTEKAHUS XMMHYECKUX DEAKIIMH — B COTHU U

TBICSTYM pa3 BbIIIE, YEM B HEXXHBOU npupojae. OHa 00yclIOBIE€HA HAJTUYUEM BHYTPU
KUBBIX OPraHU3MOB MOIIIHBIX OMOJIOTUYECKUX KaTaiau3aTopoB — ¢pepmeHToB. [Ipu-
Mep: KOJMYECTBO MHUILHU, €XKEAHEBHO MOTPEOJIIEMOE HEKOTOPHIMH BUAAMM Tyce-
Hull, B 100-200 pa3 npeBblaeT ux cOOCTBEHHBIN BEC.

2. CrtocoOHOCTH OBICTPO 3aHMMATH (OCBAWBAThH) BCE CBOOOMHOE mpocTpaHCcTBO. OHA

00ycCJIOBJIE€HA OBICTPHIM PAa3MHOXKEHUEM M CIIOCOOHOCTHIO OPraHU3MOB WHTECHCHB-
HO YBEJIMYHMBATHh IOBEPXHOCTH COOCTBEHHOTO Tejla WM OOpa3yeMbIX MM CO00-
niectB. [Ipumep: miomaas TUCTHEB PaCTEHUM, 3aHUMAIOIIUX TEPPUTOPHIO B 1 ra,
MOKeT coctaBiisiTh 10 10 ra u OoJee.

3. CriocoOGHOCTh KaK K MACCUBHOMY (TIOJ] IEMCTBUEM CHJIBI TSDKECTH U T.II.), TaK U K

AKTHBHOMY (HpOTI/IB TCUCHU, IIPOTUB CUJIBLI TSXKCCTH, IIPOTHB BeTpa) ABHKCHUIO.

4. Bricokas HDI/ICHOCO6I/ITCHBH3H CII0COOHOCTh K Pa3jJIn4IHbIM YCJIOBHAM BHEILIHEH
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CPEIbI — K KHU3HU B BOJIE, B BO3/IyX€E, B ITIOYBE U T.lI. HEKOTOpbIE MUKPOOPraHU3MBI
CIIOCOOHBI JKUTh B BaKyyMme, NMpU 04eHb HU3KHUX (10 -273 K) unm oueHb BBICOKUX
(mo 180 °C) remneparypax.

. YCTOMYMBOCTh IIPU KU3HU M _OBICTPOE PA3JIOKEHHUE IMOCTIe CMEPTHU (T. €. BKIIIOYE-

HUE B KPYTOBOPOTHI BEIIECTB).

. BBICOKasi CKOpPOCTh OOHOBJICHHS JKHBOT'O BemecTsa. B CpCOAHCM I 6I/IOC(1)€pI>I

[UKJI TOJIHOTO OOHOBJICHUS COCTABJISIET ~8 JIET.

[lepeunciieHHbIE YHUKAIBHBIE CIIOCOOHOCTH JKUBOTO BEIIECTBA CITY>KAT OCHO-
BOM B3aMMHOM aJIanTalluy >KUBBIX OPraHU3MOB U CPEbl, B KOTOPOH OHU OOUTAIOT.
“Opranusm, - nucan BepHajackuii, - UMEET €0 CO CPEeAoil, K KOTOpOW OH HE
TOJIBKO MPUCTOCOOJIEH, HO KOTOpast pucocobieHa U Kk Hemy . CoCOOHOCTD JKH-
BBIX OPTaHU3MOB MPUCIIOCAOINBATH K ce0e OKPYKAIOIIYIO CPEy BBIPAXKAETCS B UX
BO3JICICTBUM Ha CpEy, U3MEHAIONIEM €€ OCHOBHBIC XapaKTEPUCTUKHU (COCTaB,
CBOMCTBA U T.I.) U KBATU(UIMPYETCS Kak cpegoodpasyomas GyHkous (PoJb)
’KHBOI0 BemecTBa B 0uocgepe.

CpenooOpasyomas GyHKUMS »KUBOI0 BelIeCTBA SBISIETCS CYMMapHOU, TO

€CTh CKJIAJAbIBAETCH B PE3YJIbTATE COBMECTHOTO ACHCTBUS PAda PyHKIMA:

. 3HCDFCTI/ILICCKa$I - 3aKJIFOYAETCS B CBSI3bIBAHMU U 3aIllaCaHUU COJIHCUHOM OHCPI'UHU B

pe3ynbpTaTe mpoiecca POTOCHHTE3a, NIepeade ee Mo TPoPUIecKuM IersIM, pacce-
uBaHKE (B BUJIC TEILJIA).

. 'a3oBas - 3aKi1t04aeTcs B CIIOCOOHOCTU U3MEHSATH U MOIEPKUBATh ONPEACICHHBIN
ra30BBIA COCTAB CPEbl OOMTAHUSA B aTMOC(EPHI B IEIOM. ITO OTHOCUTCS, TIPEKIE
BCEro, K HAKOIJICHUIO B aTMOC(epe €€ OCHOBHBIX ra30BbIX KOMIIOHEHTOB — KHCJIO-
poaa (B pesyibTare mpoiiecca (poTtocuHTe3a) U a3zoTa (B pe3ysbTaTe MPOIECCOB
Pa3NoKEeHUsI OPTaHUKH ), Tojepxkanuto 6ananca O, u COs.

. KoHlleHTpanmoHHas - 3akjifo4aeTcs B CIOCOOHOCTH OPTraHW3MOB KOHIIEHTPUPOBATH

B CBOEM TEJI€ PACCESIHHbIE XUMUYECKUE AIEMEHTHI (YIIepo, BOJOPOA, a30T, Kallb-
i, Marauii, pocop u MHOTHE Ap.), TOBBIIIAS UX COJIEPKAHUE O CPABHEHUIO C
OKPY’KAIOLIEH CPEeNOd Ha HECKOJBKO MOPSAKOB. OTMHpPAHHUE KUBBIX OPTraHU3MOB

MPUBOJUT K HAKOIUJICHUIO STUX JIEMEHTOB B JIUTOC(hEpE BILIOTH JO 0Opa30BaHUS
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3aJIeKel MOJIe3HBIX UCKOMAaeMbIX — YIS, HeTH, Topda, N3BECTHAKOB, METaJLTUYE-
CKHMX PyJ H T.[I.

. OKHCIUTEILHO-BOCCTAHOBUTEIIbHAS - 3aKJIHOYaCTCs B I/IHTCHCI/I(i)I/IKaHI/II/I IIpupoa-

HBIX IPOIIECCOB OKHUCIICHUS (Onarojapsi 0OOTaIIEHUIO CPellbl KUCIOPOAOM U Jesi-
TEeJLHOCTU a’pOOHBIX OaKTepuii) W BOCCTaHOBJEHHUs (TIpekae Bcero, Onaromaps
Pa3IOKEHUIO OPTaHUYECKUX BEIECTB aHa’pPOOHBIMU OakTepusiMu). B pesynbTare
00pa3yroTcs, HarpuMep, OOJIOTHBIE KETIE3HBIE PY/IbI.

. JIeCTpYKTUBHA - 3aKJIIOYAE€TCS B PaspyYIICHHUHN KUBBIMU OPraHU3MaMH U IIPOOYK-

TaMH UX KU3HCACATCIbHOCTH KaK OCTAHKOB OPTaHUYCCKOro BCIICCTBA, TAK U KOC-
HBIX BCIIICCTB. FJ'IaBHyIO POJIb 3ACCHh UT'PAIOT OPraHU3MbI-PCAYICHTHI.

. TpaHncnopTHas - 3aKjIr04YacTcs B IICPCHOCC BCHICCTBA M SHCPIHMHN B PC3YIILTATC

AKTHUBHOI'O ABMXXCHHA KHBOI'O BCIIICCTBA. Cps3ana ¢ Pa3MHOKCHUCM, POCTOM M
MICPCMCIICHUCM (MHFpaHHGﬁ, KOYEBKOM U T.H.) JKUBBIX OPIraHHU3MOB.

. PacceuBatomias - 3ta ¢GyHKIUS TPOTUBOIOJIOKHA KOHIIEHTpamoHHOU. [IposiBiis-

eTcsi yepe3 Tpo(UUYECKHE LENMU M TPAHCHOPTHYIO (PYHKIMIO >KMBOTO BEIIECTBA:
HaIlpUMeEp, PacCEUBAHUE BEIECTBA MPOUCXOIUT IIPU BBIJEIECHUH DKCKPEMEHTOB,
rudesi OpraHu3MoOB B MPOLECCE MUTPALIUU U T.J.

. I/IHd)ODMaHI/IOHHaﬂ - 3aKJII04acTCiaA B HAKOIUICHHHM XHMBBIMH OPraHM3MaMH W HX

coo0IIecTBaMu OTpeeIeHHOW NH(OpMaIuK, 3aKpeIyieHUH €€ B HACJIeICTBEHHBIX

CTPYKTypax U nepeaaye nocieyrouuM NOKOJIECHUSIM.



3 KpyroBopot BeliecTB ¥ 3Heprum B 0uocgepe

Akanemuk B. P. BunpsiMc nucan, 4To €IMHCTBEHHBIN CIOCOO MPHUIATH YEMY-
TO KOHEUHOMY CBOMCTBa 0ECKOHEUHOTO — 3TO 3aCTaBUTh KOHEYHOE BpalaThCs IO
3aMKHYTOM KPUBOH, T. €. BOBJIEYb €0 B KPYTOBOPOT.

Bce BemecTBa Ha miiaHere 3emiisl HaXOJATCS B mpouecce kpyropopora. Kpy-
roBOPOTOM BeleCTB Ha 3eMJie HA3BIBAIOTCS NMOBTOPSIOUINECH NMPOLECCHI mpe-
BpallleHUs U MepeMelleHusl BelleCcTB B MPUpPoae, MMernue 0oJiee UM MeHee
BbIPA'KeHHbIN HUKJINYeCKNH xapakrep. Paznuyaror nBa Tuma KpyroBopora Be-
IECTB — 60buiol (TEOTOTHYECKU, aOMOTHUECKUN) U Manvit (OMOJOTUYECKUA,
OMOTHYECKHUN).

BoJib110ii KPYroBopoT HOCHUT TJIOOAJIbHBIN, IUIAHETAPHBIM XapaKTep, OXBa-
THIBAE€T BCIO OMocdepy U BBIXOAUT 3a ee mpenesibl. OH 00yCIIOBJIEH B3aUMOJICH-
CTBUEM COJTHEUYHOM SHEPTUU C TIIyOMHHOMN dHEpruer 3eMiIu U MPeACTaBISIET CO00M
nepepacipesiesieHle BellecTBa MEXIy Ouocdepoit u 6osee TIIyOOKUMHU CIOSIMU
3emmu. Cymo ceonocuiecko2o Kpy2080poma COCTOUT B CIEAYIOIIEM: BBIBETPUBA-
HUE MarMaTH4eCKUX TOPHBIX MOPOJ MPUBOAUT K UX pa3pylICHUIO U TpaHchopma-
MU B 0cagouHble. OcaJOuHbIe TOPHBIE TOPOJBI B PE3YJIBTATE PAA MPOLECCOB TO-
Majal0oT B 30HbI JEUCTBUSI BBICOKUX TEMIEpATyp U AaBJIEHUN (B YACTHOCTH, CHO-
CATCS TOTOKaMH BOJBI B MupoBoil okeaH). Tam oHu mpeoOpa3yrorcs (MeTaMop-
bu3M), NEperuIaBiIsIOTCS U MPEBPAIIAIOTCS B MarMy — UCTOYHUK HOBBIX MarMarTH-
YECKHUX MOPOJ, KOTOPbI€ BHOBb MOJIHUMAIOTCSI HA TOBEPXHOCTH ILUIAHETHI B PE3YIIb-
TaTe MEJIEHHBIX IN€OJIOTHYECKUX ITpoueccoB. Kakapli moCHeayomuil UK Kpy-
rOBOPOTA HE SIBISETCS TOUYHBIM MOBTOPEHUEM MPEABIAYIIETO, 4 BHOCUT YTO-TO HO-
BOE, U 3TO CO BPEMEHEM MPUBOJIUT K OUE€Hb 3HAYUTEIbHBIM U3MEHECHHUSIM.

Maublif KpyroBOpoT SIBJIIETCS 4acThIO OOJIBIIIOTO, OCYIIECTBISIETCS BHYTPH
HKOCHCTEM U HE BBIXOJUT 3a npeaeinsl ouocdepsl. Cymb Ouonocuyecko2o Kpy2oeo-
pOma 3aKI04YaeTcs B MPOTEKAaHUU JIBYX MPOTUBOMOJIOKHBIX, HO B3aMMOCBSI3aHHBIX
MIPOLIECCOB: CO3/IaHUM OPTaHUYECKOro BellecTBa (OMOMacChl) U3 HEOPTaHUYECKHUX

COGI[I/IHGHI/Iﬁ B IIpOLECCCC (bOTOCI/IHTGSa " pa3pymiCHUN OPraHU4YCCKOI'0 BCIICCTBA
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JI0 HEOPTaHWYECKUX COCTUHEHUH B mporecce pasznoxeHus. Mcrounmkom Onoo-
TUYECKOTO KPYTrOBOPOTA SIBJISIETCS COJTHEYHAsl SHEPrus, KOTOpas CBSI3bIBAETCS, 3a-
MacaeTcsl Ha MOBEPXHOCTH 3€MJIU B Pe3yJIbTaTe Mpoiiecca POTOCHHTE3A.

Domocunme3 — €AUHCTBEHHBIN NpoliecC Ha 3emiie, IPU KOTOPOM COJTHEUYHAas
HHEPrUs HE TOJIBKO TPATUTCS W NEpepacipeiesiIieTcs, HO U CBA3BIBAETCS (B KOJIH-
4YeCcTBE, HE IpeBbimatomeM 5% oT Bcer sHeprun ConHIa, JOCTUTAKOMIEH 3€EMHON
noBepxHOCTH). CBsi3aHHAS SHEPTHsI BCTYNMAeT B KPYroBOPOT 1O TpoduuecKum

(MUIIEBBIM) LEMSIM, ITPETEPIICBas MPEBPAILICHUS U3 OJJHON (OPMBI B APYTYIO:

1. COJIHEYHAas dJHeprud (cBer),

2 XHMHU4YecKasi JHeprus (3Heprus XuMU4ecKuX cBsi3ei),
3. MeXaHu4ecKasi JHeprus (padora),

4 TeIJIOBasi SJHeprus (TeIio).

TakuMm 00pazoMm, Ha KaKJOM 3Talle pa3BUTUS >KUBOI'O OpPraHM3Ma 4YacTh IO-
TEHIIMAJIBHOHN (3allaCeHHOM pacTeHUsSMU B Tpoliecce (POTOCHHTE3a) XUMHUYECKOU
SHEpPruM, IMOJIy4aeMONW UM B pPe3yJbTaTe MUTAHUS, TO3BOJSET OPraHU3MY OCY-
IIECTBJISATh CBOU JKW3HEHHbIE (DYHKLIMU U BBICBOOOXKIAETCS B KOCMHYECKOE IpPO-
CTPAHCTBO B BHJIE TETJIA.

OcymiecTBiieHne OMOJIOTUYECKOTO KPYroBOPOTa IMPOUCXOIUT MOCPEACTBOM
AKU3HEICATEIbHOCTU TPEX TPYII OPraHU3MOB:

1. ABTOTPO(BI (MIPOAYLEHTHI): )KUBBIE OPTAHU3MBI, CO3/IAI0IINE CII0KHBIE Opra-
HUYECKHE BelecTBa (0Momaccy) U3 MPOCThIX HEOPTraHWYECKUX COCIUHEHUM, UC-
M0JIb3Ys BHEIITHUE UCTOYHUKH SHEPIHH (3€JIEHbIE PACTEHUS U YaCTh OaKTepuil):

a). @omoasmompogvl (3eneHble pacTeHUs, TUAHOOAKTEPUN U HEKOTOPBIE IPyTUe

BUJIbI OaKTepHUii) CO3/IAI0T OPTraHMYECKOE BEIECTBO B mpoliecce HOTOCHHTE3a, HC-

noJb3ys sHepruro CoHIa: hv

6CO, + 6H,0 + 282 Ik > CgH1206 + 60,T

XJIOpOQHILIT TJIF0KO03a
0). Xemoasmompogvr (HuTpuduIUpyONUEe OaKTEpUU, XKEIe300aKTepUn, ce-

poOakTepun U Apyrue BUILI OaKTepUii) CO3JAI0T OPTaHUYECKOE BEIIECTBO B MPO-
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1IECCE XEMOCHHTE3a, MCIOJIb3Yysl DHEPTUI0 XMUMHUYECKUX CBs3eil: OKUCISIOT NHs,
H,S, CH., CO u npyrue mpocTeie coenruHEeHUs 10 0051ee CIOKHBIX.

KonuyectBo co3maBaemoil aBTOTpodamu OMOMAacChl HA3bIBACTCS HEPBUUHOLU

npooykyueti. CKOpOCTh 00pa3oBaHHS TEPBUYHOW MPOAYKIUH (T.€. KOJIMYECTBO
OromMacchl, 00pa3yroleics B €IMHUIY BpEMEHHU Ha €IMHUIIE TUIOIIAIA WK B €U~
HHUIIE 00BEMa) HA3BIBAIOT OUOIO2UUECKOU NPOOYKMUBHOCBIO IKOCUCTEMDL.
2. I'erepoTpo(bl (KOHCYMEHTBI): )KUBbIE OPraHU3MBbI, HECTIOCOOHBIE CHHTE3UPO-
BaTb OPraHMYECKUE BEIECTBA U3 HEOPraHMYECKUX U TPEOYIOIIHUe MOCTYIUICHUS
OpPraHUYECKOTO BEIeCTBa M3BHE B BUE MHILIK, KOTOPOU CIyKaT aBTOTPOQBI H
JIpyrHue >KUBbIE OpraHu3Mbl. K KOHCYMEHTaM OTHOCHUTCSI OTPOMHOE KOJIHUYECTBO
YKUBBIX OPTaHU3MOB. PaznuyaroT HECKOJIbKO TPYyHI reTepoTpodoB.

Koncymenmor I nopsaoxa (putodarun u nerpurodaru) — pacTUTEIbHOSIHBIC
JKUBOTHBIC M KMBOTHBIC, MUTAIOIIUECS ACTPUTOM (Hampumep, rpudbl, paku, 3eM-
JISTHBIE YepBH). JIeTpUT — MEPTBBIC PACTUTENIbHBIC U )KUBOTHBIC OCTATKU (OIaBIIIKE
JUCTBSA, (PEKAIUU, TPYIIBI U T.11.).

Koncymenmur Il nopsaoxa (300haru)— 1mioTOSIHbIE KUBOTHBIC, MUTAIOIIUECS
¢utodparamu U aerputoparamMu (XUIIHUKHK); HACEKOMOSIIHBIE PACTEHUS U pacTe-
HUS-TIAPA3UTHI.

Koncymenmeut Il nopsioka — ioTosiAHBIC )KUBOTHBIE, TTUTAROIIUECS 300(araMu
(BTOpWYHBIC XUTITHUKH ); ’KUBOTHBIC-TTAPA3UTHI.

Koncymenmuot IV u V nopsaoka — runiepnapasuThl.

CymiecTByIOT KOHCYMEHTBI CO CMENIAaHHBIM THIIOM TWTaHUs — noaudaru
(HanpuMmep, 4eJI0BEK).

Takum 06pazom, reTepoTpodsl CTPOSIT CBOE Teo 3a cueT aBToTpodos. Komu-
9YecTBO OMOMACCHI, CO3/]aBA€MO KOHCYMEHTaMH, HA3bIBAETCS 8MOPUUHOU NPOOYK-
yuetl.

3. CanpoTrpodbl: XUBbIE OPTAHU3MBI, MTUTAOIINECS MEPTBHIM OPTAHMYECKUM BE-
IIECTBOM U pa3iararollne ero A0 MPOCThIX HEOpraHWYecKuX coenuHeHuil. K HuM

OTHOCATCS PEAYLEHTHI (pa3IWyHbIC BUBI OAKTEpHiA, IPOCTEHIINEe, TPUOBI), a TaK-
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xKe dempumocghpazy. YaCTUUHO MUHEpAIN3alisg OPTaHUYECKUX BEIIECTB OCYIIECTB-
JISIETCS BCEMH JKMBBIMU OpTaHU3MaMu B TIPOIIecce MeTadoIm3ma.

B 3aBucHMOCTH OT TOTO, KaKM€ OPraHU3MBbI pa3iaraloT OpraHuyecKoe BEIECTBO
U B KaKMX YCJIOBUSX, BBIJEISIOT JIBa Mpoliecca: dvixanue (a3poOdHOE U aHAdPOOHOE)
U OpooiceHue.

A3pobHoe Ovixanue NPOTEKAET B NMPUCYTCTBUU aTMOCHEPHOTO KUCIOpOAa, KO-
TOPBIA CIIYXKUT aKLENTOPOM SJEKTPOHOB (OKUCIUTEIEM). ASPOOHOE NbIXaHUE —
3TO TIpoliecc 0OpaTHbIA (OTOCUHTE3Y, HAPABJICHHBIN HA PA3JI0KEHNUE CUHTE3UPO-
BAaHHOTO OPTaHUYECKOTO BEIIECTBA JI0 YIJIEKHCIIOTO Ta3a M BOJBI C BHICBOOOXK/IE-
HUEM DHEPTUH, HEOOXOIMMOMN TS TTOACPIKAHUS KU3HEICITSIILHOCTH KIIETOK.

AHnaipoonoe (beckucinopoonoe) Ovixanue TPOUCXOIUT MPU OTCYTCTBHUU B
OKpYyXarolei cpeae cBoOOAHOro kuciaopoaa. OHO MPOTEKAET 3HAUYUTEIBLHO ME-
JICHHEE, YeM a’poOHOe, U MPHU ITOM BBIACIACTCS 3HAYUTEILHO MEHBIIIE SHEPTUU C
enuHUIlBl cyocTpaTta. K aHaspoOHOMY ABIXaHUIO MPUCTIOCOOJIEHBI JEHUTPUPUIU-
pyrolre 0akTepuu, HEKOTOPbIE KUILIEYHbIE apa3UuThl, OOJBIIMHCTBO TETEPOTPOP-
HBIX MMOYBEHHBIX MUKPOOPTaHU3MOB. OKHUCIUTEIEM CIYKUT HE KUCIOPOJ, a Jpy-
e OPraHUYECKHE U HEOPTAaHWYECKHUE COSTUHEHUS. AHadPOOHOE ABIXaHUE CITYKHUT
OCHOBOW >KM3HENESTEIbHOCTH TJIABHBIM o0Opa3oM camnpodutoB (Oakrepuw,
JIPOKAKH, TIIIECHEBBIE TPUOBI, TPOCTEUIITNE), XOTS ITOT MPOIECC MOKET BCTPEUATh-
CsS M B HEKOTOPBIX TKAHSAX BBICIIUX pacTeHWi. Hampumep, MeTaHOBBIE OaKkTepuu
pasnararoT opraHnueckue coefauHeHus, oopasys meran (CH4) mytem BoccTaHOB-
JICHUSI OPTaHUYECKOTO yriIepoa.

Bbposwcenue — npouiecc aHadpoOHOro (HepMEHTATUBHOTO PACLICIUICHUS] OPraHu-
YECKOTO BEIIECTBA PA3IMYHBIMU MHUKPOOPTaHW3MaMH, MPU KOTOPOM BBICBOOO-
JUBINASCS YHEPTHUS UCIIOIB3YETCS JIJIsT OMOCHMHTE3a Pa3IMUHBIX JKU3HEHHO BaYKHBIX
aMUHOKHUCTOT, OenkoB. [Ipu OpoKeHHHM OKHUCIISIEMOE OPTraHUYECKOE COCIMHECHHE
caMo CITy’)KHT OKHCIIUTENIEM (HarmpuMep, OposKeHHE IPOXIKEN ).

Takum 00pa3oM, mpeoOpa3zoBaHHAs YHEPrHUsS COJHIA MEPEIACTCS OT OPraHu3-
Ma K opraHusMmy, oOpa3ys Tpoduyeckyw mHenb. Tpoduueckue menu 3KOCHCTEM

CJIOXHO TIEpEIUIETaloTCs B Tpo(prueckue ceTu. MecTo Kaxa0ro 38eHa B MULIEBOI
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LENH Ha3bIBAETCS TPOPUUYECKHM YpoBHeM. Tpoduueckas 1enb He BCETAa MOXKET
OBITH MOJHOW: HAaIPUMEP, OIABILIAs JIMCTBA Cpa3y MOABEPraeTcs MUHEpAIU3ALUH
peayLieHTaMH — B 3TOM TPOPUUECKOH e OTCYTCTBYET 3BEHO KOHCYMEHTOB.
Takum 00pa3zoM, EepeHoC BEILECTBA U SHEPTUU B Orochepe MOKHO MpeacTa-
BUTh CXEMOM MaTepUaIbHOTO U HHEPreTUYecKoro OanaHc (MyHKTHUPHOM JTUHUEH

IMOKa3aH IICPCHOC SHCPIUU, CILIOLIHOM JTUHUEH — IMCPCHOC BCHICCTBa):

MuHepaneHble
BelecTBa

Fy

4 TIpoueccnl GpoToCHHTE3A, TPAHCIHPALMU U ra3000MeHa

doTocuHTe3 — €AMHCTBEHHBIN Tpoliecc B Ouocdepe, BeIyIlni K yBeluye-
HUIO €e CBOOOIHOM SHEPIruM 3a CYET BHEIIHErO0 UCTOUHUKA. 3arlaceHHasl B IPOIyK-
Tax (OTOCHUHTE3a SHEPIrUsi — OCHOBHOM MCTOUYHUK DHEPTUU JJIsSl )KUBBIX OpPraHU3-
MOB.

Exeronno B pesynbrare oTocuHTEe3a Ha 3emiie oOpasyercs 150 mupa. T
OpPraHUYECKOTO BEIIeCTBa U BbieseTcss 0koiao 200 MIIH. T CBOOOIHOTO KHUCJIOPO-
na. KpyroBopot kucinopoja, yriaepojia u Apyrux 3J1€MEHTOB, BOBJIEKAaEMbIX B (po-
TOCUHTE3, MOJJICPKUBACT COBPEMEHHBIM COCTaB aTMOC(epbl, HEOOXOAUMBINA ISt
*u3HU Ha 3emiie. DOTOCHMHTE3 MPENATCTBYET yBENMYEHUIO KOHUEHTpauun COa,
npeaoTBpalias neperpeB 3eMiid BCIEICTBUE «ITAPHUKOBOTO 3P heKTar.

[TockonbKy 3eneHble pacTeHHUs] MPEICTABISIOT COO0OM HEMOCPEICTBECHHYIO
WIM ONOCPEIOBAaHHYIO 0a3y MUTaHUs BCEX NPYTUX TeTEPOTPO(PHBIX OPTaHU3MOB,
(GhoTOCHHTE3 YJIOBJIETBOPSET MOTPEOHOCTH B IHIIE BCEro )KMBOTO HA HAIICH TJIaHe-

te. KBagpaTHbIii METp NOBEPXHOCTH JINCTHEB B TEUEHUE OJTHOTO Yaca MPOAYLUPYET
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OKOJIO OJJHOTO IpaMMa caxapa; 3TO 3HA4MT, YTO BCE PACTEHHS MU3bIMAIOT U3 aTMO-
cdepst ot 100 g0 200 mupa. ToHH yraepoaa B roa. Okono 60% 3Toro KoaudecTra
MOTJIOMIAIOT Jieca, 3aHuMaronie 30% HENmoKphITOW JhJaMU MOBEPXHOCTH CYIIH,
32% - OoKyIBTYpEHHBIC 3€MJTH, a OCTaBIIHECS 8% - paCTEHUS CTETICH U IMyCTHIHHBIX
MECT, a TAKXe TOPOJIOB U MOCETKOB.

JIUCT OCyHIECTBISIET TPU BAXKHBIX IMpolecca — (POTOCUHTE3, TPAHCIUPALIHIO
(ucnapeHue Bojbl) U razoo0MeH. TpaHcnMpanus — 3TO UCIAPEHKE BOJbBI 3€JICHbI-
MU YaCTSMU PACTEHUM, MPUYEM OHA UCHAPSIETCS CO BCEX MOBEPXHOCTEN pacTEHUH,
COINPUKACAIOUIUXCS C BO3TYXOM.

Tunvt mpancnupayuu:
1. YcrbuuHas — uzieT 4epe3 yCTbUYHBIC MIETH,
2. KytukynspHas — uJieT 4epe3 KyTHHU3UPOBAHHbBIC CIIOU HAPY>KHBIX CTEHOK JIIH-
JepMuca U KyTHKYJI,
3. [lepuaepmarnbHas — UAET yepe3 ONMpOOKOBEBIINE CTEOIIH.

[Tocnegnue ABa TUMA B KOJIMYECTBEHHOM OTHOIIEHWH OT OOIIEW BEJIMYUHBI
TpaHCIUPALMKY HE3HAUYUTEIbHBI, B YACTHOCTU KYTUKYJISIpHAs JlaXe Y pacTeHU 3a-
TEHEHHBIX BIAKHBIX MECTOOOUTaHUM cocTaBisieT Bcero 10% oT oOuieil BETMYMHBI.
[lepunepmanbHas — 3aBUCUT OT CTPYKTYPBI U HAJUYHS TPEUIUH B KOPE JCPEBHEB.
PacteHust TpaHCIUPUPYIOT OYEHBb OOJIBIIOE KOJIMYECTBO BOJBI, BCICICTBUE YETO B
HUX HAKaIUIMBAIOTCS MUHEpaIbHbIE BEIIECTBA, U MPOUCXOJUT IMOJIE3HOE JIs pac-
TEHUS MOHKEHUE TEMIIepaTyphbl BO BPEMs COTHEUHOTo HarpeBa. O01ias TpaHciu-
panusi 3aBUCUT OT MHOTHX 3KOJIOTHYECKUX (DAKTOPOB: OCBEIIEHHOCTH, BIAKHOCTH
BO3/1yXa, BeTpa, penbeda u ap.

OrpoMHYI0 pOJib UMEET MOHATHE — IBAMOTPAHCNIIMPALHUS, T.€. KOJIUYECTBO
BJIATH, NIEpexoAsllee B aTMocepy B pe3ysibTaTe TPAHCHUPALMH 3€JIE€HBIX pacTe-
HUW ¥ UCTIAPEHUS C TIOBEPXHOCTH MOYBHI, T.€. CyMMapHOE UCTIapeHue (BhIpaXKaeTCs
B MM BOJHOro ctojioa). CpeaHe romoBas HOpMa OCaakoB cocraBisieT 771 MM u
Oonbiias ux yacth (404 MM) Bo3Bpaiaercs B aTMocdepy myTeM 3BanoTpaHCIHUpa-
ruu. Takum 06pa3om, pacTeHHsI MOTJIOMIAIOT U TPAHCIIUPUPYIOT 0KoJio 38% 0011e-

'O KOJIMYECTBA BBITAJAIOIIMNX OCAIKOB.
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[Ipomecc GoTocuHTE3a U MOCTOSTHHO MPOTEKAIOIIEE TBIXaHNUE KUBBIX KIETOK
JucTa TpeOYIOT Ta3000MeHa MEXTy BHYTPEHHUMH TKaHSIMH JIUCTA U aTMOC(EPOH,
KOTOPBIN TaK>K€ B OCHOBHOM OCYIIIECTBIIACTCS Yepe3 YCThUUHBIN ammapar.

@DOTOCUHTE3 MPEJCTABISAET COOON OKHCIUTEILHO-BOCCTAHOBUTEIBHYIO Pe-
aKIMIO, MPOTEKAIOUIYI0 MPU Y4acCTHUH XJOpoduiia 3€JICHBIX PacTeHUM 3a CYeT
AHEPI'UM COJHEUHOI'0 M3JIydeHHUs. B HacTosiiee BpeMs U3BeCTHO, YTO (POTOCHHTE3
MPOXOJUT B JIBE CTAJINU, HO TOJILKO OJIHA U3 HUX HA CBETYy. /loKazaTenbCcTBa ABYX-
CTaUHHOCTH Tpoliecca BIiepBble ObLIM TModaydeHbl B 1905 rony anriuiickum ¢u-
3u0J10rOM pacteHnid @.D. BIPKIMHOM, KOTOPBIM HCCIEN0BAN BIUSHUE OCBEIICH-
HOCTH, U TeMIlepaTypbl Ha 00beM (POTOCHHTE3a, CleNiaB CICAYIONIUE OCHOBHBIC
BBIBOJIBI:
1. Umeercs oHa rpymma CBETO3aBUCUMBIX PEAKIIUM, KOTOPBIE HE 3aBUCSIT OT TEM-
nepatypsl. CBeToBast ctaaus GOTOCUHTE3a MPOXOIUT MO CXEME:

CBET
12H,0 — 12H;+60;+ AT®, rue

AT® — monekyna ageHo3uH-Tpudocdara.

2. Nmeercs BTOpas rpymnna peaknuii, 3aBUCHMBIX OT TEMIIEPATYPHI, & HE OT CBETA.
WX Ha3bIBalOT TEMHOBBIMU PEAKIUSIMU, T.K. CBET KaK TAKOBOU B HUX HE yYaCTBYET:
6CO,+12H,+ AT® — CgH1206 + 6 H,O
CyMmapHoe ypaBHEHHE TMpoiiecca (POTOCHHTE3a MOXHO BBIPA3UTh CJICAYIOIIUM

YpaBHEHUEM: CBET
6CO;, + 6H,0 — CgH1206 + 6 O,
@OTOCHUHTE3 B PACTCHUAX OCYIIECTBISIETCA B XJoporuiactax. CBETOBOM
MPOIIECC MPOUCXONUT B TUIJIAKOWAAX, TEMHOBOI — B CTPOME XJIOpOmacToB. LleH-

TpaJIbHasl poJib B mpolecce (POTOCUHTE3a MPUHAIIEKUT MOJIEKYNIE XJa0opoduiia

(puc.1).



20

DY ANV AN

R
. /c N}4 /N C\C_
. PAN /
B
NN

Puc.1 Monekyna xiopodwuria.

[lo cTpykType XJ0popuiT MpeAcTaBiIIeT COOOW XENaTHbIM KOMIUIeKc. B
LIEHTPE KOJIbLA, COCTOSILLETO B CBOIO OYEPEAb U3 YETHIPEX KOJIEL, PACIIOIOKEH
aToMm Marausa. Mosekyna xjiopodusiia NorjoiaeT KBaHT cBeTa (B KpaCHOM U CHUHE-
($hUOIETOBOM YaCTAX BUAUMOIO JAMAaNa3oHa) U NepeaacT €€ OJJHOMY U3 CBOMX DJICK-
TPOHOB. DTOT BO30Y>KICHHBIN JIEKTPOH OJlarojiapsi YHUKAIbHOMY CTPOCHHUIO MO-
JIEKYJIBl MOXKET OCTaBaThCA B TAKOM COCTOSIHUM JOCTAaTOYHO JOJITO JJIA BCTYILIE-
HUS B XMMHUYECKYIO PEaKIMI0 U MepeaeTcs, TAKUM o0pa3oM, BEIIECTBY — Tepe-
HOCUHKY, CIIOCOOHOMY yJAEpKaTh TaKOW 3JIEKTPOH HEOMPENEJICHHO JO0NTO. DTOT
AJEKTPOH MEPEAACTCS NAIBIIE IO LEMU MEPEHOCYUKOB, TEPSAS YACTAMHU IHEPTHIO,
KOTOpas 3aracaercsi B JHEPTruu XUMHUUYECKUX CBA3EH CIOXHBIX Mosiekyn (ATD). B
KOHIIE CBOETO IMYTH JICKTPOH, UMEIOITUHN YK€ 0OBIYHOE KOJIMYECTBO SHEPIHH, MO-
najiaeT Ha IPOTOH U o0pa3zyeTcsl aToM BOAOPOAa, KOTOPBIN B JajibHEIIEM OyaeT
UCIIOJB30BaH sl BoccTaHoBJIeHUs CO2 10 TIOKO3bI C PaCXOJOBAHHEM 3aIlaceH-
Holt B AT® snepruun. I'oko3a MOKeT ObITh UCTIOJIb30BaHA KaK BEIIECTBO JIJIS T1O-
CTPOEHHUSI CTPYKTYp OpraHW3Ma, TaK U B KA4ECTBE MCTOYHHMKA DHEPIUU IMOCPEI-
CTBOM IJIMKOJIN3a. [JIMKOJIH3 — 3TO TPOLECC MOTYUYEHHUS] SHEPTUN U3 XUMUUYECKUX
CBSI3€H, HAIIPUMED, 32 CUET PACIICTUICHUS IECTUUYIECHHOW MOJICKYJIbI TJIFOKO3bI 10

ABYX TPCXYJICHHBIX MOJICKYJI MOJIOYHOM KHUCIOTHL. OH IMPOTCKACT B HCCKOJIBKO
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sTanoB. M KaxnapIil 3Tanm KOHTPOJUPYETCS CBOMM KaTalM3aTOpoM - (PepMEHTOM.
T.o. Habop (PepMEHTOB SBISAETCS MEXaHW3MOM, IO3BOJISIONIEM JKUBBIM KJIETKAM
MOJTy4aTh SHEPTUIO U3 BemiecTBa. [Ipudyem moydarh ee Toraa, Korjaa 3T0 HeoOxo-
JUMO U B HYXBIX KOJMYECTBAX, T.€. MEXaHU3M SIBJISIETCSI CAaMOPETYIUPYIOIIUMCH.
KoncTpykius kaxaoro gpepMeHTa yHUKaIbHA, B BOCIIPOU3BECTH €€ KIIETKAa MOXKET,
TOJILKO UMesi MTHPOPMAITUIO O COCTABJISIOIINX €€ AJIEMEHTaX M IMOCIIeI0BATEIbHO-
CTH UX COOpKU. DTa MH(pOpMaLUs 3aKII0YEHA OMATh K€ B MOJIEKyJlIaX, KOTOpbIe
Ha3bIBaloTCs reHaMu. Kpome Toro, uto mHpopMaIus, 3aKII0UeHHAs B TeHaX, CUH-
THIBA€TCS HE pa3 B TEUCHHUE KM3HU KIETKH, Yepe3 TeHbl OHA MepeaaeTcs MOTOM-
kaMm. [loaTomy mporecc riamkonu3a, Kak HanbOoyiee IPEBHUI MMEIOT MPAaKTHUECKU
BCE JKMBbIE€ OpPraHu3Mbl OMocdepshl, U KIETKHU YesloBeKa He uckioueHue. [Iponecc
TJIMKOJIN3a SIBISIETCS] OECKUCIOPOIHBIM, Ha3bIBAEMBIM aHAIPOOHBIM MyTEM IOJTY-
YEHUS YHEPTHUH.

[Tpouecc poTocuHTE3a UAET HE TOJBKO B KJIETKAaX PAaCTEHUN M BOAOPOCIEH,
HO U B KJeTKax (hOTOCHHTEe3upyroumx Oakrepuii. Hampumep, mypmnypHbIe CEpHBIE
OaKTepuu BOCCTAHABIIMBAIOT YIJIEPOJ J0 YIIIEBOAOB, HO HE BbIIeA0T O2. B kaue-
CTBE OKHCITUTEIIS OHH HUCIIOJIb3YIOT HE BOY, & CEPOBOIOPO/I:

CO, + 2H,S —- CH,O+H,O + S

Ha unHTEeHCHBHOCTH npoliecca GOTOCHHTE3a BIMSIIOT OCBELICHHOCTh, TEMIIE-
patypa u npyrue abuotuueckue aktopsl. B mponecce porocuntesa sHeprust uz-
JTy4eHHs nmpeolOpa3yercs B XUMHUUECKYIO SHEPTUIO COETUHEHHUH yraepoa.

[Ipomecc potocunTesa Bce OoJIbIIe U OOJBIIE MPUBIICKAET K ceOe BHUMAHUE
yueHbIX. Hayka Omm3ka K pa3pelieHnio BaKHEUIIero BOMpoca — UCKYCCTBEHHOTO
CO3/1aHUsl MPHU TOMOIIM CBETOBOM SHEPrHUM LEHHBIX OPraHMYECKHX BEILECTB W3
IIMPOKO PACIPOCTPaHEHHBIX HEOPTAaHWYECKUX BEIIECTB. B mocnemaHee Bpems yxe
yZ1aJO0Ch UCKYCCTBEHHO CUHTE3UPOBATh (DOPMAIIBIECTH] U CaxXapUCThie BEIIECTBA U3
BOJHBIX PACTBOPOB YTOJHHOM KHCJIOTHI; TIPH ITOM POJIb MOTJIOTUTENS CBETOBOM
HHEPrUM UTpajid BMECTO XJopoduiuia KapOoHaThl KoOaibTa W HUKensd. HemaBHo
OblJIa CHHTE3UpPOBaHa M MOJIEKYyJIa XJIopoduIuia.

Takum oOpaszom, (OTOCHHTE3 — ATO BaXHEHIIMU mpolecc B Ouocdepe,
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OTIPEIEIISIIONTNIN €€ BBICOKUN KHUCJIOPOAHBINA TOTCHIIUAJ, U CO3AI0ONTUH HE00X 0T~

MBIC YCJIOBUA IJIA CYHICCTBOBAHUA ) XUBBIX OPIraHU3MOB Ha HallleH IJIaHeTe.

5 buoreoxumMmn4yeckuii Kpyropopor

buoreoxumuvecknii Kpyropopor — repeMenieH|e U MpeBpalieHue XuMHu4ie-
CKHUX 3JIEMEHTOB Yepe3 KOCHYIO U OPraHMYECKYIO IPUPOAY IIPU aKTUBHOM yYaCTHH
YKUBOT'O BEIECTBA. BHOreoOXMMHUYECKHII KpYrOBOPOT SIBJSIETCS BayKHBIM IIOKa3aTe-
JIEM MHTEHCUBHOCTU OHOJIOTMYECKOTO KPYyroBOpOTa, OTpakas CKOPOCTh OOpariie-
HUSL XUMUYECKUX 3JIEMEHTOB.

PasnuuaroT 1Ba THIAa OMOr€OXUMHUUECKUX ITUKIIOB:

1. KPYroBOPOT ra3000pa3HbIX BEIIECTB C pe3epBHBIM (HOHAOM B atmMochepe u
ruapocdepe.
2. 0CaJIOYHBIN IIUKII C pe3epBHBIM (OHIOM B IUTOChEpE.

AtMocdepa umeeT O00IbIION pe3epBHBIN (POHM U BBHICOKYIO CIIOCOOHOCTH K ca-
MOPETYJIAIHH, B OTJIUYHE OT OCAJTOYHOTO ITMKJIA, KOTOPBIHA JISTKO HApyIIaeTcs. ITO
CBSI3aHO C TEM, YTO OCHOBHAS YaCTh XMMHUYECKUX BEIIECTB COCPEIOTOUEHA B OTHO-
CUTEJIPHO MAaJIOMOABMKHOM W MaJIOAKTHBHOM PE3epBHOM (OHIIEC 3EMHON KOPHI.
Ecnu n3bsiTHE XUMUYECKHUX 3JIEMEHTOB B 3THUX IHKJIaX MPOUCXOIUT OBICTpEe, YeM
BO3BpAT, TO KAaKas-TO MX YaCTh MOXET BBIOBITH M3 KPYroBOPOTa Ha JIUTEIHHOE
BpeMs. MeXaHU3MbI BO3BpAIICHUSI XUMUUYECKHUX 3JIEMEHTOB B KPYTOBOPOT OCHOBA-
HBI TJIAaBHBIM 00pa3oM Ha OMOJIOTHYECKUX MPOIECCaX.

Cy1iecTBEHHYIO POJIb B KU3HU OMOCGhEphl UTPAET KPYrOBOPOT OMOTE€HHBIX XH-
MU4ecKkux sneMeHToB: yriepoaa C, ¢pocdopa P, kucimopona O, azora N, cepsr S,
Bojopoaa H.

OpHuU U3 2JEMEHTOB TPEOYIOTCS OpraHU3MaM B OTHOCHUTEIBHO OOJBIINX KOJIWYe-
CTBax (MaKpoO3JIeMeHThl), IPYTUe TOXKE KU3HCHHO HEOOXOAMMBI, HO B MEHBIIIUX

KoJIn4ecTBaX (MUKPO3JIEMEHTHI).
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5.1 KpyroBopot kuciopoaa

Kucnopon siBnsiercss Hanbonee pacpoCTpaHEHHBIM 3JieMEHTOM Ha 3emuie (58
%). B atmocdepHoM Bo3ayxe coaepKuTcs okojo 21 BecoBoi % kucimopoja, B Jin-
tochepe — 47 %, a B ruapochepe — 32%. Kucnopon u ero coemuHeHnss He3aMESHU-
MBI ISl TIOJJIEpKaHUs >KU3HU. BcerencTBue KOJMYECTBEHHOTO MpeolsiaaHus |
OOJBIION OKUCIUTEIBHON aKTUBHOCTU KUCJIOPOA Tpeaornpeaesser ¢hopMmy cylie-
CTBOBAaHUSI XUMHYECKUX 3JIEMEHTOB Ha 3emiie. M3BecTHo cBhimie 1400 MuHepanos,
coJlep KallluX KUCIOPOA. DHEPreTUYeCKUe MPOLEecChl B KMBOM OPraHM3MeE OCHO-
BBIBAIOTCS HA OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiusax. [Ipu sTom Jumib He-
KOTOPBIE TPYIITBl MUKPOOPTAaHU3MOB OCYIIECTBIISIOT ATH MPOIECCHI O€3 ydacTus
KHUCIIOpOJia MyTeM IJIMKOJU3a U OpokeHusl. AOCOTIOTHOE OOJIBIIMHCTBO >KHUBBIX
OpPraHM3MOB TONYYaIOT PHEPTHIO Oyarogapst adpoOHOMY OKMCICHHIO OpraHHye-
CKUX BEIEeCTB. JTOT MyTh dHEpreTudyecku Oosiee BbIrogeH. OH CBsI3aH C 3aKOHO-
MEpHBIMH TIpOIIeCCaMu Ta3000MeHa: MOCTOSHHBIM MPUTOKOM Oz 1 BeiHOCOM CO»,
oOpa3yromierocs B pe3yibTaTe OKUCICHHUS OpraHndeckux cyocrpatos. [Ipu takoit
CUCTEME PHEPreTUUECKOTO 00ECIIeUeHUS KU3HEAEATEIbHOCTH OPTaHU3MOB KHUCJIO-
PO MPUOOPETAET POJIb BAXKHEHIIIETO SKOJIOTMYECKOro (pakTopa.

Mexanusm razooomena 3akirovaercsi B 1udPpy3uu razoB — KUCIOPOJIa U JTU-
OKCHJa yriepoja — MO TpaJueHTy KoHieHTpaiuu. OCHOBHas macca KHUCIOpoja
HaXOAWTCS B CBS3aHHOM COCTOSIHUHW; KOJMYECTBO MOJICKYJISIPHOTO KHCIOpOJa B
armocdepe ouernusaercs B 1,5 *10%° 1, uro cocrasnser Beero aums 0,01% ot 06-
HIETO COJIEPKaHUs KUCIOPOJa B 3eMHOUM Kope. OTHOCHUTENBHOE MOCTOSHCTBO KOH-
HEHTpalUK KUCJIOpoa B atMocdepe mojaepkuBaeTcs oaroaaps npoieccy porto-
cuHTe3a. B 9TOM mporiecce 3eneHble pacTeHus MO ICUCTBHEM COJIHEYHOTO CBETa
MPEBpaIIaOT IUOKCU YTIIEPOa ¥ BOAY B YIICBOIbI U KHCIOPO/I.

VY pacTteHuil npIxaHue B OTIWYHE OT (DOTOCHHTE3a OCYIIECTBISETCS BCEMH Op-
raHamu U TKansmu. Kuciopoa mpoHUKaeT B paCTeHUS Yepe3 YCThHUIIA, PACTBOPSICT-
Cs B JKHUIKOCTSAX KJICTOYHBIX CTCHOK W IO TPATUCHTY MapIHaIBHOTO JaBICHHS

IIPOHUKAET B LUTOILIA3MY.
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VY xuBoTHBIX MU Y3MOHHBIA TPUHLIKI ra3000MeEHa Jiexall B OCHOBE (opMu-
pPOBaHUS CIICIUATU3UPOBAHHBIX OPTAHOB NbIXaHWs. J[J11 KpymHBIX GOpPM 3TO CBS-
3aHO C pa3/ielieHueM OO0IIero Mmpoliecca IbIXaHus Ha BHeIIHee (ra3000MeH B JbIXa-
TEJIbHBIX OpPraHax) U BHYTpeHHee (ra3o00MeH B KJETKaxX W TKaHsAx). llpu 3Tom
dbopmupyeTcs TpaHCcopTHas cuctema (remosinmda, KpoBb), PYHKIIMOHATBHO 00b-
eAMHSIOMAsl 3TH JBa Tpolecca. JpIxaHue yepe3 MOBEPXHOCTh Tejla 0e3 ydacTus
TPAHCTIOPTHOM cuCcTeMbI 3(PPEKTUBHO JTHUIID IS OYCHb MaJICHBKUX OPTaHU3MOB.

B OGonpImIMHCTBE Clly4aeB y MHOTOKJIETOYHBIX >KMBOTHBIX C(HOPMHUPOBAIUCH
CHelUalbHbIE OPraHbl BHEIIHETO JIbIXaHMSI, CBSI3aHHBIE TPAHCIIOPTHOW CHUCTEMOM
CO BCEMU KJIETKAMU U TKaHSAMU opranusma. [IpuHIUMI TaKKMX OPraHOB IOCTATOYHO
oJIHo0Opa3eH: (OPMUPYIOTCS OTKPBITHIE YYACTKH MOKPOBHBIX SIUTEIHATBHBIX
TKaHEW, TYCTO CHaOXXEHHbIE CHUCTEMOM KPOBEHOCHBIX KamuuisipoB. YUepes sTu
ydacTku ocymectBisgercs aubdysus Oy u3 BHemHen cpenbl B KpoBb 1 CO2 — B
oOpaTHOM HaIpaBJICHUHU.

Kucnopon takke urpaer BaxXHyI0 pojib B Ipoleccax oomeHa. OH BXOJIUT B CO-
CTaB OEJIKOB, JKHPOB, YIJIEBOAOB, U3 KOTOPBIX COCTOAT OpraHu3Mbl. B uenoBeue-
CKOM OpraHu3ME COJICPKUTCS, HapuMep, okoyio 65% kuciopoaa. YObUIb KUCIO-
pona B atMoc(epe B pe3ysbTaTe MpoIecCOB JAbIXaHUs, THUEHUS U TOPEHUS BO3MeE-
IaeTCA KUCIOPOJOM, BBIACISIOMMMCS IpHU (HOTOCHUHTE3€. 3a CUET AESITEbHOCTU
3€JICHBIX pacTeHUU U OakTepuil exeroaHo noriomtaetcss okoiao 300 mupa. T CO,
Bbiaensiercs 200 mupa. T Oz, cunte3upyercs 150 Mapa. T OpraHM4eCcKruX BEIECTB.
[Ipu 5>TOM KOHCEepBUpYeTcs B (popMe Xxumudeckoi dsHepruu 45108 kJx conneu-
HOUl sHepruu. Exxeronno notpebnsemas npu ¢otocuntese sHeprus ConHia BO
MHOT0 Pa3 MPEBBIIIACT KOJIUYECTBO IHEPIUH, MOTPEOIsIEMON YeIo0BeYeCTBOM. BhI-
pyOKa JiecoB, 3po3usi IOYB, Pa3JIMYHbIE TOPHBIE BBHIPAOOTKH HA IMOBEPXHOCTH
YMEHBILAIOT O0IIyI0 Maccy (POTOCHHTE3a U CHIKAIOT KPYrOBOPOT KHCIOpPOJAa Ha
3HAYUTENBHBIX TEPPUTOPUSAX. MOIIHBIM UCTOYHUKOM KHCIOPOJa SIBISIETCS TaKKe
(boTOXMMHUYECKOE Pa3JI0KEHHUE BOJSHOIO Mapa B BEPXHUX CIOAX aTMOChephl MO

BJIsiHAEM Y D COJTHEUHBIX JTy4EH.
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Kpome ornrcaHHOro BbIlIE KPYrOBOPOTa KUCIOPOAA B HECBSI3aHHOM BHUJE, ITOT
AJIEMEHT COBEPLIAET €II€ U BAaXHEUIIMN KPyroBOPOT, BXOAs B cocTaB BoAbl. Kpy-
TOBOPOT BOJBI 3aKJIIOYAETCA B UCIMAPEHUU €€ C MOBEPXHOCTH CYIIM U BOJOEMOB,
NEPEHOCE €€ BO3AYIIHBIMA MACCAMHM M BETPAaMH, KOHJEHCALlMU NAapOB M IMOCIENy-
IOILIEE BBIMAJCHUE OCAJKOB B BUJIE JOXK/SI, CHETA, rpaja, TyMaHa.
5.2 KpyroBopot yriaepoaa

VYriepos o pacnpoCTpaHEHHOCTH Ha 3eMJI€ 3aHUMAET MECTHAALATOE MECTO
Cpelld BCEX DIIEMEHTOB U cocTaBisieT npudiausurensHo 0,027% mMacchl 3eMHOM KO-
pbl. B HECBSI3aHHOM COCTOSIHMM OH BCTpEYaeTcs B BUJIE aiMa3oB U rpaduTta. Ka-
MEHHBIN yTOJIb cOnEepKUT A0 90% yraepona. B cBA3aHHOM COCTOSIHUU YTIIEPO]
BXOJIUT TAK)K€ B pa3HbIE TOPIOYME UCKOIIAEMbIE, B KapOOHATHBIE MUHEPAJIBI (J10JI0-
MHT, KaJIbITUT), @ TAKXKE B COCTaB BCEX OMOJIOTHYECKUX BEIIECTB.

VYriepoa MMeeT UCKIOYUTENBHOE 3HAYEHWE Ul JKMBOIO BelecTa. Tun
KU3HU Ha 3emiie OOBIYHO HA3bIBAIOT YIVIEPOAHBIM, IIOTOMY, YTO MMEHHO 3TOT
AJIIEMEHT COCTABJISIET €€ OCHOBY. YTJepo B Tabiuue MeHaeneeBa CTOUT MO/ IIe-
CTBIM HOMEPOM U Ha BHEUIHEW opOUTe UMeeT YeThIpe 3eKTpoHa. Berynas B peak-
MU C IPYTUMHU aTOMaMH, YIJepoJ| 3alO0JIHAET MOJHOCThIO CBOW BHELIHUM 3JIEK-
TPOHHBIN CIIOM, 00pa3ysl MpPOUHbIE KOBAJICHTHBIE CBSI3U. 3HAUEHHUE YTepoia, Kak
OCHOBBI JKH3HU OIPENEISAETCA TEM, YTO €ro aTOMbI, KAK aTOMbI HUKAKOT'O JIPYroro
AJIEMEHTa CIOCOOHBI 00Pa30BbIBATH MPOYHBIE CBSI3U JAPYT C APYrom, oOpasys Lie-
IIOYKHU U KOJIbIIA, KOTOPBIE SIBIISIFOTCS CKEJIETOM OpraHu4ecKux moiiekys. Codera-
HUE LENOYEeK U KOJIEL C Pa3IMYHbIM KOJMYECTBOM 3BEHBEB, COJEPKAIIMUX HACHI-
IIEHHbIE U HEHACBILIEHHBIE CBS3M, HA KOTOPBHIX KaK Ha CKEJIETe KPEeMATCs Apyrue
aTOMBbI 1 XUMHUYECKHUE TPYIIIbI, UMEIOIINE PAa3INYHbIE XUMUYECKHE CBOMCTBA, JAeT
OTPOMHOE pa3zHOOOpa3ue OMOJIOTHYECKUX MOJIEKYI. ITHU MOJEKYJIbI SIBISIOTCS Be-
IEeCTBOM, U3 KOTOPOTO CTPOSITCS >KUBble opraHu3Mmsbl. 13 yriepona B Guochepe
CO3JA0TCS MUJUIMOHBI OPIraHUYECKUX COEAUHEHUM.

Bo BpemeHa 3aposkaeHus )KU3HU Ha 3eMile U OKeaH, U atMoc(depa, u KiiuMar
3HAUUTEIHLHO OTIUYAIUCH OT COBpeMeHHbIX. [lepBuunas atmocdepa 3emin xapak-

TEPpU30BaJIaChb IIOYTH IMOJHBIM OTCYTCTBUEM KHCJIOPOJad, 3HAYUTCIBbHBIM COACPKa-
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HUEM OKHCH M JIBYOKHCH YIJIEpO/ia, aMMHAKa U CEPOBOIOPOAa. AKTUBHO UM BYJI-
KaHWYECKHE U TPO30BbIE MPOIECCHI, MOCTABISAIONINE 3TU Ta3bl B atMocdepy. [lpu
PacTBOPEHUH ATHX I'a30B B COJICHOW BOJE OKEaHa U B3aUMOJCHCTBUS MEXy HUMHU
IPOUCXOIMIIM MPOLECCH XMMUYECKOTO CHHTE3a OPraHMYECKHX MOJIeKyld. B xone
HBOJIIOLIUY TOSIBUJIMCH JKUBBIE KIIETKH, CIIOCOOHBIE K (oTocuHTe3y. B mpouecce
¢dotocuHTe3a 00pasyercs Kuciaopoa. YeM Ooblie MOSBISUIOCH PACTEHUH Ha ILIa-
HETe, TeM 3HAYuTelIbHEee U3MEHsIICSA cocTaB atMochepsl. Co BpeMeHeM cojepxka-
HUE KHCIIOpPOJA CYIIECTBEHHO YyBenudwiock 10 21%, a yrmekucioro rasza —
yMeHbIImI0ch 10 10%.

Atmocdepnsbiii o CO, B KpyroBopoTe, 10 CPAaBHEHUIO C 3alacamu yrie-
poza B OKeaHaX, UCKOIIAeMOM TOIUIMBE M JIPYTHUX PE3epByapax 3€MHOM KOpBI, OT-
HOCHUTEJIbHO HEBEJIMK. YTJIEKUCIBIM ra3 u3 arMocdepsl B npouecce (HOTOCHHTE3A,
OCYULIECTBJISIEMOTO 3€JICHBIMU PACTEHUSMH, ACCUMWIMPYETCS W NPEBPAILACTCS B
pa3zHoOOpa3Hble OpraHMYECKUE COeNUHEHUs. PacTUTeNbHbIE OpraHu3Mbl, 0COOEHHO
HU3IIME MUKPOOPTaHU3Mbl, MOPCKOM (PUTOIJIAHKTOH, OJIaroaaps UCKIFOUUTEIbHON
CKOPOCTH Pa3sMHOKEHHMs, TPOAYLUPYIOT B roxa okoso 1,510 1 yriepona B Buze
OpTraHWYECKON Macchl. PacTeHHsI YaCTUYHO MOETAIOTCS KUBOTHBIMU. B KOHEUHOM
cyeTe, OPraHuvYecKasi Macca B pe3yibTaTe AbIXaHUS, THUEHUS U FOPEHUs MpeBpa-
H1aeTcs B YIIIEKUCIbIN ra3 UM OTJIaraeTcs B BUJIE callporiens, rymyca, Topda, Ka-
MEHHOTO yris, HepTu U T.1. B mpoueccax pacnajga opraHMYeCKUX BEUIECTB, MX
MUHEpPATN3al1U, OTPOMHYIO POJIb UTPaAOT OakTepuu, rpudbl. B akTHBHOM Kpyro-
BOPOTE «YTJIEKHUCIIBIN ra3 — )KMBOE BELIECTBO» YYAaCTBYET OU€Hb HEOOJIbIIAsl YaCTh
BCEM MACCHI yriepoja.

Mexy yriaekuciabiM razoM arMocdepbl U BOJON OKeaHa CYIIECTBYET IIO-
JIBUKHOE paBHOBecue. OpraHu3Mbl NOTJIOLIAIOT YIVIEKUCIBIA KaldblUi, CO3AAI0T
CBOM CKEJIETHI, a 3aTeM U3 HUX 00pa3yrloTcs IUIacThl U3BECTHAKOB. ATMOCdepa mo-
MOJTHSETCS YTJIEKUCIIBIM ra30M Oyarojaaps mpoieccaM pas3iiokKeHHUs] OpraHMueCKUx
BEIECTB, KapOOHATOB U T.J. OCOOEHHO MOIIHBIM UCTOYHUKOM SIBIISIIOTCS BYJIKA-
HBI, Ta3bl KOTOPBIX COCTOSIT IVIaBHBIM 00pa3oM HMX MapoB BOJbI U YIJIEKUCIIOTO Ta-

3a.
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C HacTymieHHeM HayYHO-TEXHHYECKOTO Mporpecca B cOaIaHCHUPOBAHHBIN
MOTOK YTIIEpoJia MEXTy aTMoc(hepoil, MaTepuKaMi U OKEaHAMH HaYWHAIOT TIOCTY-
naTh B aTMoc(epy OOJIBIINE KOJUYESCTBA YTIICPOICOACPIKAIIUX BEIIECTB, KOTOPHIC
HE TIOJTHOCTBHIO MOTYT CBsI3aThcs pacTeHUsMU. B pesynbrate comepkanne CO; B
aTMocdepe pacTeT, YTO BEACT K YBEIUYCHHIO II00ATBHOM TEMIIEpaTyphl Ha ILIa-
HETE, K MOBBIIICHUIO YPOBHS MHUPOBOro OKeaHa, a TakKe K HeOIaronpusATHBIM T10-
CJICICTBHSIM B CEIHCKOM XO3SIMCTRBE.

[TomumMo nHoOKcHIa yriepoja B aTMochepe B HEOOJbIIUX KOJIMYSCTBAX TPH-
cyTcTBYI0T okcugl yriepoga CO u meran CHy. DT coeiMHEeHUs aKTUBHO BKJIIOUE-
HBI B KPYTOBOPOT ¥ TIO3TOMY HMEIOT HEOOJBITIOE BpeMsl MpeObIBaHUsS B aTMOc(hepe:
CO - okouio 0,1 rona, CHs — 3,4 rona, a CO; — 4 roga. Oxcup yriaepoaa U METaH
o0pa3yroTcs MpY HETIOJTHOM HIIA a3pOOHOM Pa3IoKeHUH OPTaHWUYECKOTO BEIIECTBA
u B atMmocdepe okucisitores 10 CO;.

Metan oOpa3yeTcsi Nmpu pas3ioKEHUU OPraHMYECKOro BeIIecTBa B OOJIOTH-
CTBIX MECTHOCTSAX M MEIKOBOAHBIX Mopsx. Hakomnenune CO B miiobanbHOM Mac-
mrabe He MPEACTABISIETCS pealbHbIM, HO B TOpPOJAaxX, TJle BO3IyX 3acCTauBaETCS,
UMEET MECTO TOBBIIMICHUE KOHIIEHTPAIIMH 3TOTO COSAUHEHUS, YTO HETaTUBHO BJIH-
€T Ha 3JJ0POBbE JIOJIEH.

5.3 Kpyrosopor azora

A30T BXODUT B cOCTaB arMoc(epbl B HECBSA3aHHOM BHjEC B (opMme IBYX-
aToMHBIX MoJIeKysT Na. [IpubnusurensHo 78% Bcero oobeMa arMochepsl IPUXO-
JUTCS HA JIONII0 a30Ta. B KONMYECTBEHHOM BBIPAKEHHMHU 5TO cocTapuseT 4¢10%° .
OpnHako HY )KUBOTHBIE, HM YEJIOBEK, HU PACTCHUSI IIOTPEOIIATH MOJICKYJISIPHBIN a30T
HE MOTYT, TIO3TOMY OH B KpaliHe HE3HAYMTEIHLHOW CTEMEHHU 3aTparuBaeTcs OUoJIo-
THYeCKUM KpyroBopoToMm. O01Iee OTHOIIEHNE CBSI3aHHOTO a30Ta K €r0 KOJIMYECTBY
B cBoOO1HOM Buje coctasiser 1:1000 000, moaTomy a30T sSBJsieTCsl HauboIee JIn-
MUTHPYIOIIIM OMOTEHHBIM 3JIEMEHTOM.

B kpyroBopoTe a3oTa KIFOYEBYIO POJIb UTPAIOT MUKPOOPTaHU3MBI. VIMEHHO
OHH OCYIIECTBIISIFOT OCHOBHBIE TUITHI 0OMEHa MEXIy OpraHu3Mamu u cpenoi. bia-

rojiaps JeUCTBUIO JEHUTPUPUIIUPYIONTUX OaKTEpUi a30T MOCTOSHHO MOCTYMAaeT B
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aTMocdepy, a Moj NEeUCTBHEM a30TO(DHUKCUPYIOMMX OaKTEpHil BO3BpAIIacTCs B
KPYTOBOPOT.

N3 pactennii pukcupoBaTh a30T MOTYT TOJIBKO NMPEICTABUTEIN CEMEHCTBA
0000BBIX, HA KOPHSAX KOTOPBIX 00pa3yroTCcs KITyOCHBKH, COCTOSIIINE U3 a30TO(DHUK-
cupyronux 6akrepuid. Cuutaercs, 4To OaKTEpPUHU NMEPEBOAT B CBA3aHHYIO (hopMy
NPUOIM3UTENIBHO 1 MIIpJ. T a30Ta B IO, IPOMBIIIJIEHHAs ero GUKcaIys COCTaBIs-
eT 0k0j10 90 MJIH. T.

Tunet opeanuzmos, GUKCUPYIOLIUX a30T:

1. cBoOoaHO xuByIHe 6akrepun — Azotobakter u Clostridium (anaspo0);
2. CUMOMOTHYECKHE KIyOCHbKOBbIE OakTepun OOOOBBIX pacTeHUH —
Rhizobium;

3. uaHoOakTepun —Anabaena, Nostoc u np.

Kpome xu3HenearenbHOCTH Tak Ha3bIBAEMbIX a30TOOAKTEpUi, TPYTUM HCTOY-
HUKOM TIOTIOJTHEHUSI a30THBIX COCIMHEHUM MOYBBI SBJISIIOTCS MPOLIECCHI, MPOUCXO-
e B atMocepe. ITo 3IEKTpUUYECKUE pa3psiibl, PU KOTOPBIX Beerga oopasy-
€TCSl HEKOTOPOE KOJIMYECTBO OKCHIOB a30Ta, KOTOPBIE, COSTUHSACH C aTMochep-
HOW BJIArOM, TAt0T a30THYIO KUCJIOTY, MPEBPALIAIONIYIOCS B [IOYBE B HUTPATHI.

W3 Bcero azora, KOTOPBIM €XKETOJHO yCBAaWBAETCA TJIOOATBHBIM OUOTHYECKUM
coobrmiecTBoM, okosio 80% BO3BpaIIaeTcs B KPYroOBOPOT CYIIU U BOJBI U TOJBKO
20% mocTynaeT u3 atMocdepsl ¢ I0KAEM U B pe3yJibTare Pukcaiuu.

B coBpeMEHHBIX YCIIOBHSIX YEIOBEK CBOEW AESATEIbHOCTHIO OKA3bIBAECT 3HAYM-
TEJIbHOE BJIMSHUE HAa KPYTOBOPOT a30Ta: YBEIMYMBAET COAEp)KAHUE a30Ta B pe-
3epBHOM (poHJE (COKMTraHHWEe MCKOMAEMOro TOIUIMBA, OCYIIEHUE 3a00JI0UEHHBIX 3e-
MeJb, 00pabOTKa MOYBHI U T.JI.) U CHIDKAET €ro cojlep:kaHue B aTmocdepe (BbIpa-
nuBaHue 000OBBIX KYJbTYpP Ha OTPOMHBIX TEPPUTOPHUSIX, TEXHUUYECKOE CBSI3bIBA-
HUE a30Ta). YObLIb a30THBIX COCUHEHUN B MOYBE HEOOXOAMMO BO3MEIIATh COOT-
BETCTBYIOIIUMH yJOOpEeHUsIMH. B OCHOBHOM HWCHOJB3YIOT HUTPAT KaJbIUs

Ca(NOg3),, nurpar ammonuss NH4NO3, Hutpar Hatpuss NaNOsz, u HUTpAT Kajaus

KNOQOs.
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B mocnegnee Bpemsi HaOMI0Ja€TCS TMOBHIIEHHOE COJEP’)KaHUE HUTPATOB B IMH-
THhEBOU BOJIE M TTUIIICBBIX MTPOYKTaX, TIIaBHBIM 00pa30M 3a CUeT HEPAIMOHAILHOTO
WCITIOJIb30BAHUS a30THBIX YA0OpEHUH B CeIbCKOM X03siiicTBe. OMacHOCTh HUTPATOB
JUTS 37TOPOBBSI JIFOICH 3aKIIF0YAETCS B UX CIIOCOOHOCTH MPEBPAIATHCS B OPraHU3Me
4eJIoBeKa B HUTPUTHI U Jlajie€ B HUTPO3aMUHBI, KOTOPbHIE CTIOCOOHBI BHI3BIBATH OH-
KOJIOTUYECKHE 3a00JieBaHMsl. bobllioe KOJTUYECTBO COCIMHEHUI a30Ta MOMNaaaeT B
aTMOC(epy C BBIXJIOMHBIMHA Ta3aMH OT TPAHCIIOPTA U OT MPOMBIIIJICHHBIX BBIOPO-
coB. OcobeHHO TOKCHYHBI OKCHAbl a3oTa NOz u N,O. OHu pa3apakaroT JbIXa-
TeJIbHBIC MYTH, BBI3BIBASI CEPHhE3HBIC JICTOUHBIE U aJuIeprudeckue 3adoneBanus. Pe-
arupys ¢ IPyrdMH BEIIECTBAMHU OKCHJIBI a30Ta, 00pa3yioT COSAUHEHUS C CHHEPTH-
yecKkuM 3¢ (HEKTOM, KOT/1a BO3JIEUCTBHUE MPOIYKTOB PEAKIIUUA HA OPTaHU3MBbI 0O0JIb-
1€ CYMMapHOTO BO3JICHCTBHSI KAXKI0TO U3 PEarupyIOIINX BEIIECTB B OTACITHHOCTH.
Hampumep, noj aeiicteuem ynsTpaduoneToBoro uznydeHus coinna NOy BCTymaer
B PEaKIMIO C MPOAYKTaMH HEMOJHOTO CrOopaHus YIJIeBOJIOpoAoB. B pesynbrare
BO3HHUKAET ()OTOXUMUYECKHIA CMOT.

5.4 Kpyrosopot hocdopa

dochop MpUHAIISKUT K YUCITY TOBOJIBHO PACIPOCTPAHEHHBIX 3JIeMeHTOB. Co-
JIep>KaHUe €ro B 3eMHOM kope cocTaBiisieT okoio 0,1 macc.%. BenencrBue jerkoi
okucisgeMoct (hochop B CBOOOTHOM COCTOSHMHM HE BCTpedaeTcs. VMcTouHMKOM
docdopa Onocheps! sABISIOTCS raBHBIM 00pa3zom ¢ochopur Caz(POy4), u anatur
Cas(POs), ¢ CaF; (CaCly,), BcTpeuaroruiicss BO BCeX MarMaTHYECKUX MOPOIax.

docdop, Kak 1 a30T, HEOOXOANUM BCEM YKUBBIM CYIIIECTBaM, TaK KaK BXOJUT B
coctaB OenkoB. B pactenusax docdop cogepkutcs B Oeakax ceMmsiH, B ) KUBOTHBIX
opraHu3Max — B OeJkax MOJIOKa, KPOBH, MO3TOBOM U HEPBHOU TkaHsIX. Kpome To-
ro, 0oJibIIOe KOIM4YECTBO (ochopa COAEPKUTCA B KOCTSIX MO3BOHOUYHBIX YKHUBOT-
HbIX B Buje Caz(PO4), * Ca(OH), u Caz(PO,), « CaCOs3 * H,O. B Bue KHCIOTHOTO
octratka (ochopHON KHUCIOTH (ochOp BXOAUT B COCTaB HYKIECHHOBBIX KHUCIOT,
KOTOpbIE MPUHUMAIOT HETIOCPEJCTBEHHOE YYaCcTHE B MpoIleccax Mepeadn Hacae -

CTBEHHBIX CBOUCTB KMBOU KJIETKHU.
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B mpeBpamenusix ¢ocdopa Oonblryio poib Urpaer kuBoe BemiectBo. Opra-
HU3MBI U3BJIEKAOT (ochop U3 MOYBHI M BOJHBIX PACTBOPOB. YcBoeHHE (ocdopa
pacTeHusIMH BO MHOTOM 3aBHCUT OT KHCIIOTHOCTU IOYBHI. EcTeCTBEHHOE MOIMOJI-
HEHHE TIOYBBI (POCHOPHBIMH COCTUHCHUSIMU HE3HAYUTEIBHO, IIOATOMY B HEE BHO-
cat ynodpenus. Exxeronno B Mupe J00bIBaOT OK0JIO 125 MutH. T hocdaTHOi pyabl.
BonbIiast ee 4acTh pacxolyeTcsi Ha MPOU3BOACTBO (pocdaTHBIX yI0OpeHui.

Mexanu3mbl Bo3Bpara gocdopa B KpyroBopoT mMaiio 3¢pGeKTUBHBI U HE BO3Me-
matot ero norepb. [lepenoc gochopa ¢ MOpcko BOIOH Ha Cylly HE KOMIIEHCHPY-
€T ero MOTOK B MOpe. J[esTenbHOCTh YenoBeKa BeJeT K YCHIIEHHOM noTepe gocdo-
pa, 9To JeNaeT KPyroBOpoT HEAOCTATOYHO 3aMKHYTHIM. [ToaToMy Bo3BpaT dhocdo-

Pa B KPYroBOopoT UMCCT OO0JIBIIIOE 3HAUYCHHE JJIA 4CJIIOBCUCCTBA.

5.5 KpyroBopot cepsl
KpyroBopoT cepbl UMeeT psijl XapaKTepHBIX 0COOEHHOCTEH:
1. OOLIUPHBINA Pe3epBHBIN (POH]I B MOYBAX U MEHBIIIHMA — B aTMOC(EpE;
2. KJIIOYeBas pojib B OBICTPO OOMEHHBaromemcsi (PoHIEe MHUKPOOPTaHU3MOB,

BBITIOJTHSIONINX ONPEACIICHHYI0 paOb0oTy B OKUCIICHUH WJIH BOCCTAHOBIICHUH;
3. MUKpOOHasi pereHeparus u3 rry0OKOBOIHBIX OTJIOXEHHM, B pe3yIbTaTe Ko-
TOpOU BBEPX JABMKETCS ra3oBas (aza (HaS).
4. B3aMMOJICHCTBHE F€OXUMUUECKHX U METEOPOJIOTMUECKUX MPOLIECCOB ¢ Ono-
JIOTUYECKUMH MPOIIECCaMU;
5. B3aMMOJICHCTBHE BO3/yXa, BOJBI U IMMOYBBI B PETYJISAIIMA KPYTrOBOPOTa B TJIO-
OasibHOM MaciuTaoe.

OcrosHas fgoctynHas Gopma cepsl — SO, 2 - BOCCTaHABIMBAETCS aBTOTPOda-
MU H BKJIFOYaeTcs B Oenku. [[ist pacTteHuit cepsl TpeOyeTcss MEHbIIIe, YeM a30Ta 1
dbocdopa, moITOMY TUMUTUPYIOIIUM (PaKTOPOM OHa ObIBaeT pexe. TeM He MeHee,
KPYTrOBOPOT CEpbl — KIIFOYEBOM B OOIIEM MpoIlecce MPOIYyLIMPOBAHUSI U Pa3IoxKe-
HUsI OMOMACCHI.

B mocnenHee BpeMsi Ha KpyroBOPOT CEphbl BCe OOJbIlIee BIUSHUE OKA3bIBACT
NPOMBIIIIEHHOE 3arps3HeHne atMochepsl. B CBS3M ¢ HEYyMEpPEHHBIM CKHTaHHEM

TorMBa cojiepxkanue B Bo3ayxe HoS u SO,, 0c0OEHHO B KPYMHBIX MPOMBIIICH-
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HBIX I[EHTPaX, YBEIUUUIIOCHh 0 KOHIICHTPAIIUNA, TIPEICTABIISIONINX OMaCHOCTD JIsI
BKHBIX OMOTHYECKHX KOMITOHEHTOB 3KocucTeM. OcoOEHHO OOJBINON Bpe HAaHO-
cut SO, pacTteHusiM. Pearupysi ¢ BoISIHBIM TapoM, OH 00pa3yeT CEpHYIO KUCIOTY,
KOTOpasi BBIMAJAET C OCATKaMH B BUJE KUCIOTHBIX NOXkaei. [lormaB Ha JUCTOBYIO
noBepxHOCTh, HySO4 BBI3BIBaET XMMHUECKHE OKOTH, YTO CHUKACT (POTOCHHTE3H-

PYIOIIYIO MOBEPXHOCTh PACTEHUM.

6 BuoreoneHos u ero cocTaBJIAIOIIHe

Tepmun “OuoreorieHo3” oOpa3oBaH OT Iped. “OMoC” — )KHU3Hb, “T€0” — 3eMIIs
U “11eHo3” - coo0uiecTBo. BriepBbie TepMUH “OMOreo1eH03” ObLIT MPEAJIOKEH PyC-
CKHM Y4Y€HbIM-TI04BOBesiIoM akaaemMukoMm B. H. CykaueBsiMm B 1940 rogy. Cornac-

HO onpeaenennto B. H. CykaueBa, 0MOreoeH03 — 3TO CIOXKHUBIIASCS B IIPOLECCE

9BOJIIOOUHU IIPOCTPAHCTBCHHO OI'PaHUYCHHAA OJHOPOIJHAsA IIpHUpOAHAA CHCTCMaA
(bYHKI_[I/IOHaHBHO B3aUMOCBA3aHHBIX JKUBBIX OPraHU3MOB U OKpY)KElIOIHGﬁ X HC-

KUBOW cpenbl. [ oBops nHave, OMOreoOeH03 — 3T0 KOHKPETHbIH OAHOPOJHbIH

Y4aCTOK 3¢MHOIl IOBEPXHOCTH, HA KOTOPOM B3aUMO/JEHCTBYIOT KUBOE H KOC-
HOe BemiecTBa Ouocdepbl, 00beIMHEHHbIE 00MEHOM BelIeCTB UM JHEPrum B
¢IUHbINA IPUPOJAHBIN KOMILICKC.

buozeouenosz cocTout u3 CAeayONUX KOMIIOHEHTOB (puc.2):
1. Qumoyenos — pacTuTenbHbIE COO0IIECTBA (PACTUTEILHOCTS, (II0pa).
2. 300yeno3 — )KUBOTHBIN MUP ((KUBOTHBIE, (payHa).
3. Mukpoboyerno3 — MUKpOOPTaHU3MBI.
4. Doaghomon — noyBa ¢ NMOANOYBEHHBIMHU CIIOSMH TOPHBIX MOPOJ (TPYHTOM) U
MOYBEHHO-TPYHTOBBIMHU BOJIAMH.
5. Knumamon — armocdepa ¢ couepKaludMHUCs B HEW KHUCJIOPOJIOM, YTIJIEKUCIIBIM

ra3oMm, BJIarom, ocajgKamu.
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IKOTOrN

KIIMMATOII

AA®OTOI

OUTOLEHO3 \\\ /// 300LEHO3

MUKPOBOIIEHO3

EMOLEHO3

Puc.2 Ctpykrypa 6uoreoneHosa.

[lepBbie TpU KOMIIOHEHTa OMOTEOLIEHO3a 00Pa3yIOT B pe3yJIbTaTe B3auMO/ICii-
CTBUSI OMOJIOTUYECKOE €AMHCTBO — Ouoyenos. Ilocneanue nBa KOMIOHEHTa OHO-
reoleH03a 00pa3yT KOCHOE €IMHCTBO — 3KOMON.

Kaxaplii OMOreoneHo3 OTNeNIeH OT JAPYTUX TpaHUIlaMHU, KOTOPBIMHU CITy>KaT
TPaHUIIBI PACTUTEIBHBIX COOOIIECTB OJHOPOIHOTO BUJIOBOTO COCTAaBa M CTPOCHUS
B 3aKOHOMEPHOM coueTaHuu. OOBIYHO TPAHUIIBI PACTUTEILHBIX COOOIIECTB COBIIA-
JAI0T C TPUPOAHBIMU TeorpaduyecKUMU 30HAMH, BCIEACTBUE YEr0o pPazinyaroT
OMOTreOoIeHO3bI TYH/IPHI, IECOB, CTENEH, MMyCThIHB, O0JIOT, O3€p U T.1.

OcHOBOH CyIIECTBOBaHMS OHUOIIEHO3a KaK OCHOBHOM YaCTH SKOCHCTEMBI SIB-
JsieTcsl ero Ouopa3sHoodpasme, Tak KaK OHO BEJET K MOBBIIICHUIO €r0 YCTOWYHUBO-

CTH.
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7 IKOCHCTEMBI M UX YCTONYMBOCTh

B mocnennee Bpemsi B Hay4HOI IUTEpaType BCE Yalie BMECTO TepMHUHA “‘Ono-
reoreH03” YyMmoTpeOastoT TePMUH ‘dKocucTeMa’. JIeHMCTBUTENIBHO, OHM OYECHBb
OJIN3KYU, OJHAKO HE SIBJSIOTCS CUHOHMMaMH. TepMUH ‘“PKocucTema’ (3KOJIOoruye-
CKasi crucTreMa) ObUT MPEeUIOKEeH aHTIMHCKUM ydeHbIM-OoTaHnukoM A. Tenciau B
1935 roay. CormnacHo OnpeneneHnuto, IKOCUCHeMa — 3TO0 CO00IIECTBO *KUBBIX Op-
raHUu3MOB M CpeJa MX OOMTAHHUS, KOTOpPble (YHKIMOHUPYIOT COBMECTHO M
CBSI3aHBbI MEKAY C000i B3aUMHBIM 00MEHOM BellleCTB U JHEPIrUM.

DkocucTemMa — MOHATUE 00Jiee MIMPOKOE: TPAHUIBI YKOCUCTEMBI, B OTIMYUE
OT TrpaHul] OMOTeOLEHO03a, OMPEIEIAIOTCA TONBKO COJEPKAHHEM HCCIETyEMOro
COOOIIIeCTBA KUBBIX OPTaHU3MOB U Cpe/bl €ro oOuTaHus. To ecTh, KaXplii OHUO-
TeOLIEHO3 MOXET ObITh Ha3BaH HKOCUCTEMOM, HO HE KaKJasi HIKOCUCTEMA SIBIISETCS
OMOre0LEHO30M.

CBoiicTBa 3KOCHCTEM.
1. IMEePIKEeHTHOCTh (OT aHTJI. emergence — HEOKUJIAHHO BO3HUKAIOIIUIN) CH-
CTEMBI — CTENIEHb HECBOJAUMOCTH CBOMCTB CHCTEMBI K CBOMCTBAM COCTABJISIOIINX
ee 3neMeHTOB. CBOMCTBA CHUCTEMBI 3aBUCAT OT OCOOCHHOCTEH B3aMMOJIEHCTBHUS
MEXly HUMHU (Hampumep, SIBJICHUE CHHEPrUu3Ma).

HarnsigHo vepapxuio OpUpPOIHBIX 3KOCHUCTEM MOXKHO MPEJICTABUTH B BUJE
YpOBHEN MX OMOJIOrMYECKON opraHu3aiuu (puc. 3), U3 KOTOpOil BUAHO, YTO MEHb-
[IME TIOJICUCTEMbI COCTABJISIIOT OOJIBIIINE CUCTEMBI, CAMU SIBJISIOIINECS TOACUCTE-
MaMu 0oJiee KpymHBIX cucTeM. [Ipu 3ToM CBOMCTBA KaXKJI0TO OTIEIHLHOTO YPOBHS
3HAYUTEIBHO CJIOKHEE W MHOrooOpa3zHee MpeablAyLIEero W Helb3sl MpelIcKa3aTh
CBOMCTBA KaXKJIOTO TMOCJIEAYIONIEr0 OMOJIOTMYEeCKOTO0 YPOBHS MCXOJsSI U3 CBOMCTB

OTJICJIbHBIX COCTABJIAIOIINX €r0 00Jiee HU3KUX YPOBHEH.
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Puc. 3. CnexTtp ypoBHE# OMOJOTMYECKON OpraHu3alyi.
2. IpuHOun He0OX0AMMOr0 Ppa3HOO0pa3us IJIEMEHTOB 3aKJII0YACTCSA B TOM,

4TO JIt00asi CUCTEMa HE MOXKET COCTOSTh M3 a0COJIIOTHO OJMHAKOBBIX DJIEMEHTOB,
OoJiee TOro, pazHooOpas3ue 3JIEMEHTOB, €€ COCTAaBJIAIONIUX, SBISCTCS HEOOXO/U-
MBIM yCJIOBHEM (yHKIIMOHHpOBaHUsA. HIbKHMI mipenen paBeH IBYM, BEpXHUH -
CTPEMHUTCS K OECKOHEUHOCTH.

3. IIpyHIIUIT HEPABHOBECHOCTH CBOJMUTCS K TOMY, YTO CHCTEMbI, (DYHKIIHO-
HUPYIOLINE C YYaCTUEM >KUBBIX OPTaHU3MOB, SIBIISIFOTCS OTKPBITBIMU, TIO3TOMY JIJIsI
HUX XapaKTEpHO MOCTYIUICHWE W OTTOK DHEPTrMU U BEUIECTBAa, YTO HEBO3MOXHO
OCYIIECTBUTH B YCJIOBHUSIX PAaBHOBECHOTO cocTosiHudA. CreoBaTenbHo, 1t00as KO-
CUCTEMA MPEJCTABISET COOOM OTKPBITYIO, TMHAMHYECKYIO, HEPABHOBECHYIO CH-
CTEMY.

4. YCcToiYnBOCTh TUHAMMYECKON CHCTEMBI M €€ CIOCOOHOCTh K CaMOCo-
XPaHEHMI0 3aBUCHUT OT MpeoOJialaHusl BHYTPEHHUX B3aMMOICHCTBUI HajJ BHEII-
HUMU. Y CTOHYMBOCTD - CIOCOOHOCTh CHCTEMbBI MPOTUBOCTOSTh N3MEHEHHSIM, BO3-
BpaIasch B UCXOJHOE COCTOSIHME Oyiaromaps ASHCTBUIO psa MeXaHU3MOB. B oc-
HOBE YCTOMYMBOCTH cucTeMbl JexuT npuHuun Jle Ilareave-bpayna: npu
BHEIIIHEM BO3/IEWCTBUU HA CUCTEMY, BBIBOISIIEM €€ U3 COCTOSIHUS YCTOMYUBOIO

paBHOBECHSI, MOCJIEAHEE CMEIIAETCS B TOM HAaIpPaBIE€HUHU, TIPU KOTOPOM 3PQeKT
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BO3nelicTBHs ociabiserca. KoMmrieHcanuss BO3MYIIEHUNA CPENOd MPOUCXOIUT 3a
CYET HAIPABJIICHHOTO COOTHOIICHUSI MEXJYy CUHTE30M U Pa3JIoKEHUEM OpraHuye-
CKHX BEIIECTB.

5. IpuHIKUI 3BOJIIOIUN — BOBHUKHOBEHUE, CYIIIECTBOBAHUE U PAa3BUTHE BCEX
HKOCUCTEM OOYCIIOBJIEHO HBOIOIMEN. [luHaMuyeckue camMomnoep>KUBarOIIECs
CUCTEMBI SBOJIIOLIMOHUPYIOT B CTOPOHY YCJI0KHEHUSA U BOZHUKHOBEHUSI CHCTEMHOM
uepapxuu (oOpa3oBaHUE TOACUCTEM). DBOJIOIHUSA JIOO0M IKOCHUCTEMBI BEIECT K
YBEJIMYEHHUIO CYMMAapHOTO MMOTOKA SHEPTUU, TPOXOAILEH Yepe3 Hee.

Knaccudukauus 3KocucTeM mo pasmepy:

1. MukposkocucteMa (CTBOJI THUIOIIETO JAEPEBa, aKBapUYyM).

2. Me3zoakocucrema (Ipy, 03epo).

3. Makposkocuctema (KOHTHHEHT, OKEaH).

4, ['moGanpHas s3xocucteMa (6rnocdepa 3emin).
Kanaccudgukanusi 3k0CHCTEM MO 00BEKTY MCCJIEIOBAHUS:

1. Ha3zeMHBbIe IKOCHCTEMBI:

1.1. myHopa,

1.2. X8oliHble Neca;

1.3. JIUCMONAOHDIU N1eC YMEPEHHOU NOJIOCHL,

1.4. MPONUYECKULL 2PACIEHO U CABAHHA,

1.5. uanapanb — PatioHvl ¢ 00AHCOAUBOU 3UMOU U 3ACYULTUBLIM JIeMOM,

1.6. NYCMbIHA: MPONUYECcKas u KyCmapHUuKo8ads,

1.7. NOJIY8EeUHO3ENeHbIU MPONUYECKUL JIeC. GANCHBIU U CYXOU,

1.8. BEUHO3€E/IeHbII MPONUUECKUL 00HCOe8Oll Jiec.

2. IIpecHOBOIHBIE IKOCHCTEMBI:

2.1. nenmuueckue (cmosiuue 600bl): 03epa u npyowvl,

2.2. 1omuueckue (mekyuue 00bl). peKu U pyuvl,

2.3. 3abon0uenHble Y200bs. 6oloma u 6olomucmele Jieca.

3. Mopckue 3KocucTEMBI:

3.1. OMKDPbLIMbILL OKeaH (nejazudeckas sKocucmema);

3.2. 600bl KOHMUHEHMAILHO20 welbgha (npubpedichvie 800bl),
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3.3. pationsl ausennunea ¢ npoOOYKMUSHbIM PblOOI0BCMBOM (NI0OOPOOHbLE PALLO-
Hbl);
3.4. oacmyapuu (npubpedcuvle OyXmbl, NPOIUBHI, YCMbsL PEK, COJIeHble MAPWU U

m.o.).

8 CTpyKTypa 3KocucTeM. JKOJI0THYecKue MUPAMU/IbI

CTpykKTypa 3K0cHCcTeM C OMOJIOTMYECKON TOUKU 3PEHUS
1. HeopraHu4yeckue BEIEeCTBa, BKIIFOYAIOLINECS B KPYTOBOPOT;
2. OpraHMYEeCKUE COEIUHEHMS, CBA3BIBAIONINE ONOTHUECKYIO M a0MOTUYECKYIO Ya-
CTH;
3. Bo3aylIHAs, BOJHAsA U cyOCTpaTHas cpefibl, a TaKkKe KIMMATUYECKUN PEKUM U
apyrue puznueckue pakTopsl CPebl;
4. IpOAYIICHTHI;
S. KOHCYMEHTHI;
6. peIyLICHTHI.

Tpoduueckasi CTPyKTYpa 3KOCHCTEM 110 BEPTUKAIIN:

1. BepxHUi — aBTOTPOQHBIN (CaMOCTOATEIILHO MUTAIOIIHICS) SIPYC, WA «3€TIEHBII
MOSICY», BKIIIOYAIOMIMKM pacTeHusl JIMOO WX YacTH, COAEpKauue XJIOopopuiul, riae
npeobnagaer ¢uxcauus sHepruu CosiHIA, UCIIONB3YIOTCA MPOCThIE HEOpraHuye-
CKH€ BEILECTBA, U MPOUCXOJAUT HAKOIUIEHUE CIOKHBIX OPTraHUYECKUX COCTMHEHMUIA;
2. HWKHUN — TeTepoTpoPHBIN (TUTAEMBIM IPYTUMHU) SIPYC, WU «KOPUYHEBBIN MO-
SC» TIOYB U OCAJIKOB, pa3jararolinuxcs 4acTel OTMEPIIMX OPraHU3MOB, B KOTOPOM
npeo0IaatoT UCIOJIb30BaHUE, TpaHC(hOpMaIUs U Pa3IOKEHUE CIOXKHBIX COEIH-
HECHUMU.

Oco0eHHO YeTKO 3TH JBa TPO(UUECKHX sIpyca MPECTABIEHbI B TITyOOKOBO/I-
HBIX BoZl0eMax (OKeaHax, MOpsX, 03epax).

OCHOBHBIM YCJIOBHEM (DYHKIIMOHUPOBAHUS JIOOOH 3KOCHCTEMBI SIBIISAETCS
HaJM4Me B HEH B3aMMOCBs3eH (B3aMMOACHCTBUS) KUBBIX OPraHU3MOB MEXAY CO-

0ol M ¢ OKpy)Karolieil WX BHeIHeW cpenoil. Camblil pacTipOCTPAaHEHHBIH U BaX-
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HBI TUN B3aUMOJAEHUCTBHs OazupyeTcs Ha MHTEepecax MUTAHUS M HOCUT Ha3BaHUE
MUIIEBON UM TPOPUUECKOU CTPYKTYPBI 3KOCUCTEMBI (OT Tped. “Tpode” — muta-
HUE).

Bce KOMITIOHEHTBI SKOCHUCTEM HAXOJATCS B COCTOSIHUM MOCTOSITHHOTO OOMEHa
BelecTBOM U sHeprueil. Mcrounuk snepruu st 3emian — CoiHie. DHeprus coJi-
HEYHOT'O M3JIyYECHHS BKJIIOYAECTCS B OMOJOTUYECKHM KpyroBOpoT uepe3 (HOTOCHUH-
Te3. Mcnob3ys COJHEYHYIO SHEPIUI0, NIPOAYLEHTHI CO3Al0T U3 HUX CIIOKHBIE Op-
raHUYECKUE COCTUHEHHUS, U3 KOTOPBIX CTPOAT CBOM opraHusM. bosee MmojgoBUHBI
ATOM 3HEPTUU PACXOAYETCS Ha JbIXaHWE, Ipyras 4acTh MEPEHOCUTCS O MULIEBBIM
LEISIM 3KOCHUCTEMBI.

[Ipy moemaHuu TPaBOATHBIMU KUBOTHBIMH (KOHCYMEHTamu | — mopsiaka)
pacTeHuil OoJiblllasi YacTh HEPTUU IMHUILM PACXOJYETCS Ha Pa3IMYHbIE MPOLIECCHI
KU3HEIEATEIIbHOCTH. DHEPTHs MPEBPALIACTCS IIPU ITOM B TEILIO U PACCEUBACTCA.
B npupone mmme 10% sHEpruyM nuiy nNepexoauT BO BHOBB ITIOCTPOEHHOE BEIle-
CTBO T€JIa )KUBOTHOTO CJIETYIOIIEr0 TPO(PHUUECKOTO YPOBHSI.

Ha xaxznom TpouueckoM ypOBHE SKOCHUCTEMBI MOXHO IIPOM3BECTU MOJCUET
KOJIMYECTBA BUJOB, MUILIH, SHEPTHH M MOCTPOUTH SKOJOTMYECKHE MHUpaMujibl. B
3aBHCHUMOCTH OT HCIIOJIb3yeMOM MH(POPMAIUH PA3INYatOT HECKOJIBKO TUIIOB TaKUX
UpamMuI.

IIupamMuabl YMCIEHHOCTH OTPAXAIOT COOTHOIICHHE Pa3HbIX BUAOB Opra-
HU3MOB B 3kocuctemax (puc. 4). Hampumep, B HebGonbom npyay | miH. ocobeit
¢uTorutankToHa MoxkeT mpokopMuTh 10000 ocoOell 300IIaHKTOHA, KOTOpHIE, B
CBOIO o4epelib, pokopMsaT 100 okyHeil. DToro uncia OKyHel JT0CTaTOYHO, YTOObI
MPOKOPMUTH | denoBeka B TeueHue 1 mMecsna.

[Ipn npoaBukeHuu K 0OoJiee BBICOKUM TPOPUUYECKUM YPOBHSIM MHUpPaAMUJA
YUCJIEHHOCTHU cyaeTcs (puc. 4, a). JJisi HEeKOTOPBIX 3KOCUCTEM OHU MOTYT UMETh
npyryroo popmy. Hampumep, B 1ecy HECKOIBKO OOJIBIIIUX JIEPEBHEB CHAOKAIOT ITH-
i€l OrpOMHOE KOJMYECTBO HACEKOMBIX U NTHUI[ — KOHCYMEHTOB l-TO mopsika

(puc. 4, 6).
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Puc. 4. ITupamMuapl YMCIECHHOCTH.

IupamMuabl 6HOMACCHI CTPOSAT UCXOAs U3 MH(OPMAITUN O Bece KaKI0M 0CO-
ou (puc. 5). Obmas 6uoMacca pacTeHUM B HECKOJIBKO pa3 OoJibliie, 4eM Ormomacca
PaCTUTENBHOSIHBIX JKUBOTHBIX. brmomacca >KMBOTHBIX KaKIOTO ITOCIEIYIOIIETO
TPOPHUUECKOTO YpPOBHSI yMEHBIAETCs, MO3TOMY MHUpPaMHUIbI OHMOMAcChl BCeria
CY)KaloTCsl OT MPOAYIIEHTOB K KOHCyMeHTaM. Hanboiiee pe3koe ymeHbIeHne 6mo-
MacCChI IPOUCXOIUT, KOT/JIa XUIIHUKH TOCAI0T MEITKHX TPABOSIHBIX.

IMupamMuabl MOTOKA IHEPIUM COCTABJISIOT 10 PACXOJy PHEPTUU IMHIIU, UC-
X0J151 U3 UH(POPMAIUU O KOJIMYECTBE yHOTpeOssemMont mumiu (puc. 6).

PacueTsl 3KOJIOTMUECKUX MHPAMUJl TOMOTAIOT KOHTPOJIUPOBATH Pa3BUTHE
skocucteM. OHHM MO3BOJIAIOT OXOTOBEJAM M JIECHUKAM KOHTPOJIMPOBATH KOJUYE-
CTBO JKUBOTHBIX M PACTCHUH.

B macrosimiee BpeMsi BO3JEHCTBHE YENOBEKA HA MPUPOJHBIE SKOCHCTEMBI
MPUBEJIO K TOMY, YTO OHM HAYaJld TEPATh CIIOCOOHOCTHh K CAMOBOCCTAaHOBJICHHMIO.
[Toncumrano, yto 6uochepa MOXKET KOMIEHCUPOBATH JIHOObIE BO3MYIIIEHUS, TPO-
W3BOJIUMBIE YEIIOBEKOM, JIOJIA MOTpeOJeHUs KOTOpOro He mpeswimaer 1 % mpo-
nykuun 6uocdepsl. Ceituac yenoBek usbiMaet okojio 10 %. Takum oOpazom, co-
[IMaJTbHO-9KOHOMUYECKOE Pa3BUTHE OOIIECTBA MPUIILIO B SBHOE MPOTHUBOPEUHE C
OTPaHUYCHHBIMUA PECYPCOTPOU3BOANIMMU U KU3HEOOECTICUNBAIONITUMU BO3MOXK-
HOCTSIMU Omocdepsl. B pe3ynpTaTe MporcXOoAUT OBICTPOE MCTONICHUE €CTECTBEH-
HBIX PECypCOB, UCUE3HOBEHHE BUOB PACTCHUI W KUBOTHBIX, 3arpSA3HEHUE OKPY-

JKAIOIIEH Cpeibl, yIPOIIEHUE U JIeTpadalus SKOCUCTEM.
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MonesHasa 3Heprus,
OOCTYNHAasA Ha KaXaom

[]
KOHCSiMlIEHTI)I -1l

I I
KOHCYMEHTHI I I
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KOHCYMEHTHI - I

Tpodmyeckom ypoBHe
(B KMNokanopusax)

[TPOYLEHTDI

Puc. 5. [Tupamuiel OOMacchl. Puc. 6. [lupamMuipl MOTOKA SHEPTUU.

9 Cykueccun

Pa3BuBasich BO BpeMeHH, SKOCUCTEMBI CTAHOBSITCS BCe 00Jiee CIIOKHBIMU, T10-
CKOJIBKY B OTHOCHUTEIHHO CTAOMJIBHBIX YCIOBHSIX OCHOBHBIM HAIPABJICHHEM 3BO-
JIIOLUU OKa3bIBaeTcs cneyuanuzayus. Bee 0ompliee 4uciio BUIOB MPUCIIOCadInBa-
eTcs K Haubosiee 3(PPEeKTUBHOMY MCIOJIB30BAHUIO Y3KOTO HAOOpa UCTOUHUKOB Be-
IIECTBA U PHEPTUM (3aHUMAET y3KHUE dKOojo2udecKue Huuiu), uzoeras, TakuMm oopa-
30M, KECTKON KOHKYPEHIIUU C IPYTUMU BUIaMU. Takue BUJbI, HA3bIBAEMbIE B IKO-
JOTUH cmeHobuoHmamu (OT TPEUECKOTO «CTEHOC) - Y3KUM), OTIUYAIOTCS OT 38pU-
OUOHMO6 («IBPUCY - MUPOKUI) OoJee BHICOKOH 3 (DEKTUBHOCTHIO UCTIOIB30BAHMS
PECYPCOB 3a CUET 3HAYUTEIHHOTO CHIKEHUS UX YHCIIA.

B nnmuTensHBIE TIEPHOIBI OTHOCUTEIBHO CIIOKOWHOTO Pa3BUTHS IMPOIIECCOB B
3eMHOW KOpP€ BUABI-IBPUOMOHTHI, HE BBIJICP’KMBAsi KOHKYPEHIIUU C BBICOKOCTICIIHA-
JU3UPOBAHHBIMU CTCHOOMOHTAMH, CHIDKAJIW YHCICHHOCTh WM BBIMHUPAIN WM BHI-
TECHSUTUCh Ha TPAHUIIBI OJarONPHUATHBIX VIS KU3HHM TEPPUTOPHUIA — B 30HBI 3aCYIII-

JUBBIC, XOJIOAHBIC U T.II., TJ€ UX CIIOCOOHOCTh MCIOJIB30BAaTh Pa3HOOOpa3HbIE pe-
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CYpChl WJIM BO3HUKIIHE CIICIHAIBHBIE TPUCIIOCOOICHUS JaBajiu TPEUMYIIECTBA
nepe CTCHOOMOHTAMH.

[Tpu cMeHe CIOKOWHOTO TepHoAa «KaTacTpopuuecKuM» TEHACHIIMHA BOJIIO-
IIUW BUIOB U DKOCUCTEM MEHSIOTCS. BBICOKOCTICIIMaNM3npOBaHHBIE BUJIBI, HE CIIO-
COOHBIC MOWTH MO MyTH JECHEIHAIN3AINN, IOl KECTKUM JCHCTBHEM JIMMUTHUPY-
01X (DAKTOPOB CHIYKAIM YUCIICHHOCTH /0 KPUTUYECKOTO YPOBHSI ObICTpee, ueM
MOTJIM HaKOIMTh HOBBIC Mpucocobenns. HaunHamoch MaccoBO€ BEIMUPAHUE BH-
JIOB M YTMPOINEHHUE SKOCUCTEM, B KOTOPBHIX BCE OONBIIYIO POJh HAYMHAIU WUTPATh
MaJIOCTICTIHATU3UPOBAHHBIE IBPUOUOHTHI.

Takum 00pa3oM, 3KOCHCTEMaM CBOWCTBEHHA CIIOCOOHOCTH pa3pylIaThCs U
BOCCTaHABIIMBATHCS TMOCJE pa3pylieHus. Takas 3aKOHOMEpHasi CMEHA HKOCUCTEM
Ha3bIBaETCA cyKkyeccuel (OT AHTIMUCKOTO SUCCESSIon - TMOCIEI0BATEIbHOCTD).
Cykuieccus siBIIsIeTCA BaKHEHIIEH 0COOEHHOCThIO AKOCUCTEM. B mpupoaHbIx ycio-
BUSIX CYKIIECCHSI 3aHUMAET OOBIYHO HECKOJBKO COTEH, a MHOTJIa U Thicsd JieT. [lpu
ATOM COOJIIOJIAETCS MPUHITUTI MPpeeMCTBeHHOCTH. CyKIeccusi — 3TO HEOOPATHMBIH,
MOCTETNICHHBINA MPOIECC, TPUBOASIIMA K U3MEHEHUIO (IOPUCTUUECKOTO U (PayHHU-
CTHYECKOTO COCTaBa, a TAK)KE€ CaMOM CTPYKTYPhI COOOIIECTBA.

[TpuurHa M3MEHEHUs XapaKTepa U CTPYKTYpPhl OMOTEOIIeH03a MOXKET OBITh,
KaK BHEITHEH (Hampumep, M3MEHEHHE KIMMaTa), B 9TOM ClIy4ae UMEeT MeCTO ai-
JI02eHHble CYKyeccuu, TaKk ¥ BHYTPCHHUMH (HarpuMep, TPU U3MEHEHUH TUIOTHOCTH
MOMYJISIIIAN), B 9TOM CIIy4ae CYKIIECCUH Ha3bIBAIOTCA A8MO2eHHbIMU. ABTOTCHHBIC
CYKIIECCHUU MOTYT OBITh JBYX OCHOBHBIX THIIOB: TIEPBUYHBIC U BTOPUYHEIC.

Ilepsuunbie CyKuiecCHH — 3TO Tporiecc (GOpMUPOBAHUS COOOIIECTB KUBBIX
OpPraHU3MOB B TaKUX YCJIOBHSX, B KOTOPBIX OHU JI0 3TOTO OTCYTCTBOBAJM (HAIPHU-
Mep, Ha BHOBb TOJHSBIIMXCS C OKCAHWYECKOTO JHA OCTPOBAX BYJIKAHUYCCKOTO
MPOUCXOKICHHUS ).

Bmopuuynvie cykneccuu — 3TO MPOIECC BOCCTAHOBJICHUS U (HOPMHUPOBAHMUS
HOBBIX COOOIIIECTB B YCIIOBUSIX, B KOTOPBIX OHU (COOOIIECTBA) MPEXE CYIIECTBO-
BaJii, HO OBLIM YHUUYTOXEHBI. [I[puMepoM MOXKET CITy’)KUTh BOCCTAHOBJICHUE PACTH-

TCJIBbHOCTH Ha BBIXKIKCHHBIX YUACTKaX CTCIIN.
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Ecnmu cykneccus mpouCXOIUT €CTECTBEHHBIM OOpa3oM W BBHI3BABIIHE €€
MPUYMHBI HE CBA3aHBI C TEM WM MHBIM BHUJIOM JICSITEJIBHOCTH YEJIIOBEKA, TO OHA
Ha3bIBAaETCS npupoowoti cykieccuel. Ecnu ke uameHeHus B OuoreoreHose o0y-
CJIOBJIEHBI JIEATEILHOCTBIO YEJIIOBEKA, TO B ATOM CIIydyae TOBOPAT 00 anmponozeH-
HOU CYKIIECCHH.

CyKlleCCHOHHBIE M3MEHEHHS! MPOUCXOAIT OOBIYHO JO TEX IOp, MOKa He
chopmupyeTcsi CTaOMIIbHASI SKOCHCTEMA, MPOU3BOIAIIAS MAKCUMAIBHYIO OrOMac-
Cy Ha €IMHUILY SHEPreTUYECKOro noroka. [Ipumepom CyKiiecCuu MOXKET CIIyKUTh
MPOIIeCC U3MEHEHHS XapaKTepa M CTPYKTYpbl OMOTEOIIeH03a TIPU OMyCTHIHUBAHHUH
CTemeill, CaBaHH, a TaK)Ke MPOLEeCC 3apacTaHus o3epa U o0pazoBaHus 00JI0Ta, a 3a-
TEM U JIECA HA €TO MECTE.

CyKIIECCMOHHBIE TPOLECCHI €€ HEIOCTATOYHO HM3YYEHBI, HO MX IO3HAHUE
HEOOXOJMMO HE€ TOJBKO ISl YIPaBJICHUS BOCCTAHOBIICHUEM JIECHBIX M JIPYTUX
OMOJIOTUYECKUX PECYpPCOB, HO U 1Sl Y(PPEKTUBHOTO BOCCTAHOBJICHHS TE€X HKOCH-
CTEM, KOTOPbIE CHJIBHO Pa3pyIIEHbI BO3JICHCTBUEM YEIIOBEKA, U IS BO3BPAILICHUS
UM YTEPSHHOTO OMOJIOTHYECKOro paszHooOpasus. Kpome Toro, ¢ ymeHblIeHHEM
BHUJIOBOTO pa3sHOOOpa3us KU3HU Ha 3eMJIe MOTYT MMOMOYb T€HETUUYECKUE KPUOOAH-
KU, CO3JJaHUE KOTOPBIX TOJIKO HauyMHAETCA. B HacTosiee BpeMs HaWJEHbI eCTe-
CTBEHHBIC WU MCKYCCTBEHHBIC KPHUOIIPOTEKTOPHI — BEIIECTBA, BIMUSAIOLIAE HA KpU-
CTa/UI000pa30BaHKE JibJla B IIUTOIUIA3ME W MPEAOTBpAIlAIONIMe TaKUM 00pa3oM
oOpa3oBaHME KPYMHBIX KPUCTAIOB, pa3pylIaloNuX KIETOYHbIE CTPYKTYypHI. [Ipe-
MMYIIECTBO KPHOOAHKOB B TOM, YTO MPHU TEMIEPAType KUIKOTO a30Ta MpaKTUye-
CKM MCKJIIOUaroTcss Mytanuu B Mojekynax JIHK nox aeiictBueM «TeniaoBoro mry-
May, MIOATOMY T€HETHYECKHE MaTepuaibl MOTYT XpaHUThCsS 0e3 HapyIIeHUil B Te-
YEHHUE JIECATKOB U COTEH JIET, a MPU 3aIUTE OT PAJMOAKTUBHOTO (DOHA U KOCMHYE-
CKUX Jyuder — 110 3 Thicsd JieT. Kpome Toro, eMKOCTh KPHOXPAHUIIHII MOXKET OBIThH
JIETKO YBEJIMYEHA.

st pa3ymMHO#M OopraHu3anuu padoT 10 BOCCTAHOBJIEHUIO BUAOB BaXKHO SICHOE
MOHMMAaHUE HE TOJHKO 3HAYCHHS, HO U OMOJIOTHYECKOTO CMBICIa OMOpa3sHooOpa-

3.
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Tunsl 6nopazHoodpasus:

1. TakcoHOMeTpHUYeCKOe — BBIPAXKAETCA MEpEeYHEM (CIMCKOM) BHUIOB, OOUTarO-
IIMX Ha TOM WM MHON TEPPUTOPUHU, U OTPAXAET KAaK 3BOJIOLHUOHHYIO HCTOPHUIO
BUJIOB, TaK U COBPEMEHHBIE HKOJIOTMUECKUE YCIOBHS TEPPUTOPHUHU.
2. JKOJIOTHYeCKOoe — YUUTHIBAET COOTHOILIEHUE YUCIEHHOCTH OJM3KHUX U JAJEKUX
10 TPeOOBAHUAM K YCIIOBUSIM CpEZbl BUJOB WIN TPYII BUJOB, O3BOJISS OTJINYATh
TEPPUTOPUU OJIATONPUATHBIC 711 YBETUUCHHSI TAKCOHOMHUYECKOTO Pa3Ho00pasus u
HEeOJarOnpHsITHBIE.
3. I'eneTuueckoe — BeIpakaeTcss oobeMoM amienodoHaa (pe3epBa HACIEACTBEH-
HOW HM3MEHYMBOCTH), KOTOPBIM OIMpenesseT MPUCIOCOOUTENbHBIE U SBOIOIHOH-
HbIE BO3MO>KHOCTH BHJIA.

Bce cocraBHble YacTH OMOJIOTMYECKOrO pa3HOOOpa3vs B3aMMOCBA3aHBI U
JOJKHBI YUUTBHIBATHCS MIPU OpraHU3alMK padoT M0 BOCCTAHOBJIEHUIO U BO3Bpallle-

HHIO HCUC3AaIOIIUX BUIOB B IIPUPOLIY.

10 UckyccTBeHHBIE IKOCHCTEMbI

10.1 ATpo3KOCHCTEMBI.

Arpo3K0OCHCTEMBbI — UICKYCCTBEHHO CO3/IaHHBIE CUCTEMBI JJIsl IPOU3BOJICTBA
IPOAYKTOB NUTaHus. HeoTheMieMyr0 4acTh arpo3KOCHUCTEM COCTAaBISET ABTO-
TPO(HBII KOMIOHEHT, WJIU 3€JEHbIN MOSAC. ATPOIKOCUCTEMBI OTIIMYAKOTCS OT €CTe-
CTBEHHBIX DKOCHUCTEM CJIEAYIOIIUM:
- OHHM IOJIYYaroT JOIOJHUTEIBHOE KOJIMYECTBO SHEPTUU B BUJE MBILICUYHBIX YCHU-
JIMI 4esl0OBeKa U JKUBOTHBIX, YIOOPEHUI, TECTULIUI0B, pa0OThHl MALIUH U T.1I.;
- pazHooOpa3ue OpraHMu3MOB B HUX PE3KO CHHKEHO C OpHEHTaluel Ha MOJyyeHUe
MaKCUMaJIbHOTO KOJINYECTBA ONPEIEICHHOIO POAYKTA.
- JOMHUHHPYIOIIME BUJbl PACTEHUH U )KMUBOTHBIX B arpO3KOCHCTEMAX MPOU30LLUIH
BCJIE/ICTBHE UCKYCCTBEHHOIO, @ HE €CTECTBEHHOTO 0TOOPA.

[Ton arposkocucremamu 3aHATO Okoyo 30% muiomanu cyumm, U3 KOTOPBIX

maxoTHbIe 3emiu 3anumarot 10%, mactoura — 20%.
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Tunel arpodkocucrem:

1. Aeposkocucmembt 00UHOYCMPUATLHO2O NEPUOOd — CAMOCTOSTENbHBIC, C HC-
MOJIb30BaHUEM JOMOJHUTEIBHOW SHEPTUU B BUJE MBIIICUYHBIX YCHIINNM YEJIOBEKA U
YKUBOTHBIX.

2. InmeHcusHble MexaHu3upo8aHHble azpodKoCUcnemvl_ — ¢ KPYIHBIMUA YHEPTETHU-
YECKMMHU JIOTallMIMU B (JOpME TOPrOYEro, XMMHUKATOB, MPOU3BOISAIIUE MPOTYKThI
MUTaHUS B 00bEME, 3HAUUTEIIHHO MPEBBIIIAIOIIEM MECTHBIE TOTPEOHOCTH.

Oxkos0 60% MmaxoTHBIX 3eMeb MUpa 00padaTHIBAIOTCS JOUHYCTPUATIBLHBIM
criocoboM. JlomHIyCTpHATbHBIE CUCTEMBI CEIbCKOTO XO3SICTBA YacTO HA3BIBAIOT
CIPUMUTUBHBIMUY WA «OPUEHTUPOBAHHBIMU Ha BbDKHBaHHUE». OJHAKO 3TH CH-
CTEMBI 3a4acTyIO0 JOCTATOYHO CIIOKHBI, dPHEKTUBHBI C TOUKH 3PEHUSI IHEPros3a-
TpaT U 4aCTO TAPMOHUPYIOT C MPUPOIHBIMU dKOcHcTEMaMu. KonnuecTBO mpoayk-
TOB MMHUTAaHUS, TPOU3BOJIUMBIX HA €IMHUILY ILIOMIAJAHN, B JOUHAYCTPUAIBHOWU arpo-
CHUCTEME 3HAYNUTEIILHO MEHbIIE, YEM B UHIYCTPUAIIBHOM.

AHanu3upysi BO3ICMCTBUE YEIOBEKA HA MPUPOJHYIO CPEAY U PECYPCHI, Clie-
JyeT YYUTBIBATH, UTO 3EMJICJICIINE PA3BUTHIX CTPAH I POU3BOJICTBA ITPOLYKTOB
MUATAHUS TTOTPEOIISIET OUEHb OOJIBIIIOE KOJMYECTBO SHEPTUU U CPEJICTB XUMHU3AIUH.
VYpokan monydaroTcs OJUM3KMMH K MakKCHMMaJbHbIM. BMmecTe ¢ Tem nanpHeliee
YBEIIMYEHUE BKJIAJIOB B OTPAC/Ib MOXET MPUBECTH K YMEHBIICHUIO BBIXOJA IPO-
aykuud. CorjacHO KOHIEMIMHM JUMUTHPYIOMUX (aKTOpOB, yBEIMYEHUE OJiaro-
MPUATHBIX JIJIST POCTA MPOAYKTUBHOCTH PKOCHUCTEMBI YCIOBUN MOXKET OBITh Orpa-
HUYMBAIOIMM yciaoBueM. Hanmpumep, ecii BHOCUTHh YJIOOpEHHUS B BO3PaCTAIOIINX
KOJINYECTBAX, YPOXKAW MOXKET YBEINUYUBATHCA 10 KAKOTO-TO ONTUMAJIbHOTO ypPOB-
Ha. JlanmbHelee BHeceHHE yAO0OpEeHHM HE TONBKO HE NMPHUBEAET K YBEIMYCHHIO
ypoOKasi, HO MOXET CIIOCOOCTBOBATh U €TI0 CHUXKEHHUIO.

10.2 KocMmuueckme 3K0CUCTEMbI

YenoBek MOXKET NPOMJINTH KU3Hb JKUBOW NPUPOABI U CHATH INPOCTPAH-
CTBCHHBIC OTPAaHMYCHUS, TMEpPEeHOCcs Ouochepy B KOCMUUYECKHE MPOCTPAHCTRA,
TOJILKO B TECHOM COI03€ C MPUPOAOH, Aenas 00 lyMaHHbIN, HAYYHO 0OOCHOBAaHHBIN

BBIOOpP COBOKYIHOCTH pa3iudHbIX (akTtopoB. B geiictBuTensHocTH JKu3Hb Ha



44
3emiie CBOMM TIIPOMCXOKJEHUEM 00s3aHa HE TOJBKO CaMOW IIaHETe, HO U BCEMY
KOMITJIEKCY 0OCTOSATEILCTB, CIOKHUBIINXCS B TAHHOM perroHe I alakThuku, cBsi3aH-
HBIX C IPOCTPAHCTBOM U BpeMeHeM. UenoBeuecTBO JIOJKHO MCIONIb30BaTh BCE J0-
CTYITHBIE CPE/ICTBA JJIS BHIMTOJTHEHUS MUCCUU COXPAHCHUS KUBOM IPUPOIBI IJIaHE-
ThI M OCYILIECTBUTH NPOHUKHOBEHHE B KOCMOCHEDY.

st Toro 4ToOBI CIIOCOOCTBOBATH paclpocTpaHeHuo O6uocdepbl 3eminn B
KOCMOCE M JIOCTUYh OOOCHOBAHUS €€ Ha JAPYTUX IUTAaHETaX, MUPOBOE COOOIIECTBO
MpUJIaraeT yCUiivs, HalpaBjeHHbIE Ha CO3JJaHME HOBBIX MojeNiell Onocdepbl TOro
MHUpa, B KOTOPOM MBI )KUBEM CETOAHS. Taknue MOJeI OTKPOIOT BO3MOKHOCTH HU3Y-
YUTH MPOIIECC IBOIOIUHN KUBOW MPUPOJIBI B HOBBIX 3KOJOTHUECKHUX YCIOBHUSAX U
C/IeNiaTh IIard K CO3JJaHuI0 KocMuYeckux ouocdep Oymaymiero. OaHOM U3 3TUX T0-
MBITOK SIBJSIETCS pa3paboTKa 3KCIepuMeHTanbHOM Ouocdeprsl - "buocdepa 2",
MPU3BAHHON PEIIUTh MPOOJIEMY CO3JaHUS YIYyUIIEHHOTO MECTOOOUTAHUS YeJIOBe-
ka Ha 3emuie u B KocMoce.

Od4eBUHO, YTO IS TTOYYCHHUSI BO3MOXKHOCTH OOOCHOBAHUS KU3HH B APY-
rux paiioHax BceneHHON HEOOXOAMMBI CIIOKHBIE CAMOPA3BUBAIOIITUECS OMOCPEPHI.
Hcmonp3yss MaTeMaTHYECKOE MOJICTUPOBAHNE M COBPEMEHHYIO HAy4HYIO 0azy
U3YYEHUS] COCTOSTHUS IPUPOJIHOM CpEibl, a TAKKE BCETO TEHETHUECKOTO OOraTCTBa
ouocdepsr 3eman B 1984 r. crmemaHa MONBITKA CO3J@HUS SKCIEPUMEHTAIBHOTO
komruiekca "buocdepa 2" B mratre Apuzona (CIIIA) Ha momanu 2,5 akpa (1 ra)
DKOJIOTUYECKOM CUCTEMBI C 3aMKHYTBIM LIUKJIOM U PEreHepanuen oTxoaos. B kom-
IJICKCE Pa3MEIIEHBI Pa3InIHbIe OMOMBI: BIIAXKHBIM TPOIMMYECKHUI Jiec, CaBaHHA,
OKeaH, 00JI0Ta, IMYCTHIHH, CEIIBCKOXO3SIMCTBEHHBIC Yronbs M Topoja. [lomoOHbIe
ouocdepsl, T0 MHEHHIO aBTOpPOB mpoekTa (pupma "Cnetic 6mocdepec BeHuec"
CIIA), MOryT npeAcTaBisTh AOJITOBPEMEHHBIE, CAMOPETYIUPYIOIIHEC KOMILIECK-
Chbl, B KOTOPBIX TOJIJICP>KUBAIOTCS YCIOBUS JIJISl )KU3HEEATEILHOCTH OPraHN3MOB.
OTH CUCTEMBI OTKPHIBAIOT MYTh K CO3/JIaHUIO MTOCTOSTHHO OOMTAEMbIX KOCMUYECKHUX
MTOCEJICHUI, KOTOPHIE MOTYT OBITh PACIOJIOKEHBI B KOCMUYECKOM MTPOCTPAHCTBE B
YCJIOBUSIX HEBECOMOCTH WJIM HA MIOBEPXHOCTU JPYTUX IJIAHET.

Henbto coznanusa "buocdepsl 2" v U3bICKAHUS OMNBITA MPOCKTUPOBAHUS U
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KOHCTPYHPOBAHUS IPYTHX KU3HECTIOCOOHBIX OHochep, CTalo cTpemMiieHHe Mpeao-
craBuTh Onochepe 3eMin peaabHbIE BOZMOXKHOCTH B CITydae BOZHUKHOBEHHUS IKC-
TpEMaJIbHBIX YCIIOBHI (@ TaKue yCJOBHUS B CBSI3M C 3arpsS3HCHHEM ILIAHETHI yiKe
bopmupyrOTCS), 00€CTICUNTh MOMXOISIINE IS )KU3HA HOBbIe ycinoBus. CHavana
TaKue MecTa MOTYT ObITh ornpeneneHHbl B COJHEUHOW cucTeMe, jJajee B Hallel

["'anakTuke, 103:%x€e BO Bcell BeceneHHOM.

11 Monyasiuuu

Iomyasinust — 3TO €CTECTBEHHbIE IPYIIMPOBKUA 0cOOEH OJHOrO BU/A, 3ace-
JSAOIUX 00IIKMe MecTa OOUTaHUsA U CBSA3aHHBbIE OOLIHOCTBHIO FeHOPOHAA U (DYyHK-
[MOHAIBHBIMUA 3aKOHOMEPHBIMU B3auMoJieHcTBUAMH. OnpeiesieHHbIe MPUPOIHBIE
YCIIOBUSI U MECTO TOMYJISIIUU B OMOIIEHO3€ U SKOCHCTEME HA3bIBACTCS IKOJIOTHYe-
cKoi HUIIeH gaHHOM nomymsuu. Kaxnas momyssiiust 06j1ajaeT onpeneleHHbIMU
MpU3HAKaMU, KOTOPBIE XapaKTEPU3YIOT €€ KaK Iesoe.

OcHOBHBIE CBOMCTBA MOMYJISILIAM.
1. ILJ10THOCTH MOMYJISIMU — ATO YUCIIO ocobel (1 OMoMacchl) TaHHOM T10-
MYJISIUAY, TIPUXOSIIEECs Ha €UHUILY TIoMaau (Uih 00bema).
2. Posk1aeMoCTh — CBOMCTBO MOMYJISIIIMKA YBEIUYUBATH CBOIO YUCIICHHOCTD.
3. CMepTHOCTH — 3TO CBOWCTBO TMOIYJISIIIMM YMEHBIIATh CBOIO YHCIEHHOCTh
3a cyeT ruldenu 0co0eil Wi SMUTPALIHH.
4, BorknBaeMocTh — 4uCiI0 0c00€i (B IPOIEHTAX), COXPAHUBIIUXCS B TOIMY-

JSIOUH 3a OHpeI[eHeHHBIﬁ IIPOMCIKYTOK BPCMCHH.

S. CkopocTh pocTa momyJsiiMi — 3TO U3MEHEHUE €€ YMCICHHOCTH B €UHU-
1y BPEMEHH.
6. Crparerusi nomyJasiiMid CBsi3aHa ¢ TUIIOM POCTa UX YUCICHHOCTHU: Paznu-

YaloT J1Ba TUIA POCTA MOIYJISALIAN:
- JKCHOHEHUHAJbHBIN TUIl XapaKTepU3yeTCsi HU3KOM CMEPTHOCTBIO B JIETCKOM
BO3pAcTe U OTCYTCTBUEM KOHKYPEHIIMH, BHICOKOH IJIOJOBUTOCTHIO, OBICTPBIM pa3-

MHOKCHUCM, KOPOTKUM IICPHOAOM HMHIAWBUAYAJIBHOTO Pa3sBUTUS, MAJIBIMU Pa3MCE-
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pamu ocobOeil, HO ci1aboii KOHKYPEHTOCIIOCOOHOCTBIO, OTCYTCTBHEM 3a00THI O
MOTOMCTBE. Takue MOIMyJSITuU OBICTPO PACCENSIIOTCS W 3aHMUMAIOT OOITUPHBIC He-
CTaOWJIbHBIC TEPPUTOPUH, HO MAIIOYCTONYMBHI U HE MOTYT CTAHOBUTHCS JOMUHAH-
TaMu B coobmecTBax (puc. 7).

- TOTUCTHYECKHUH TUT XapaKTepPU3yeTCs BBICOKOH CMEPTHOCTBIO MOJIOJIBIX OCOOCH
WIA UX 3a4aTKOB (SiI1a, HKPUHKH, CTIOPHI, CEMEHA | T.Jl.) U 3HAYNTEIHHBIMU TIEPHU-
OJIMYECKUMH KOJICOAHUSIMU YUCIIEHHOCTH, KOTOPbI€ OBIBAIOT CE30HHBIMU (HACEKO-
MBbI€), B3PBIBHBIMU (JIEMEHTH, OCIKH) M CrIaKEHHBIMU (KPYITHBIE MIICKOITHTAIO-
mue). [lomynsiuyn ¢ JOTUCTUYECKUM THIIOM POCTa XapaKTEPU3YIOTCS OONBIION

KOHKYPEHTOCIIOCOOHOCTBIO, HACEIISIIOT CTaOMIIbHBIE MecTa oOuTaHus (puc. §).

N N A
A
sooser v ///////////
ocobeit I[aBJ‘[eHI/I?)eI[H
" spems > Bpems
Puc. 7. DKCIOHEHIIUAILHBIN THI Puc. 8. Jloructuueckui TUIT
pocTa MOMyJISIIUH. pocTa oMy JISIIUH.

Kaxnoii monyisiiuv CBOMCTBEHEH OMOTHYECKHH MOTEHIHAJ, TOJ KOTO-
pPBIM TTOHMMAIOT TEOPETUYECKH BO3MOYKHOE IMOTOMCTBO OT OJHOW IMapbl ocoOei
IpU peau3ali CIOCOOHOCTH OPTaHU3MOB K OHMOJOTHYECKH OOYCIOBJICHHOMY
pa3sMHOXEHUI0. broTHYeckuii MOTEHIMAN TeM BBIIIE, YeM HUXE YPOBEHb OpPTaHU-
3aIMHM OPTaHU3MOB.

[lepuonbl pe3koro U3MEHEHUs YUCICHHOCTH HOCST Ha3BAHUE «NONYJIAYUOH-
HbIX BOJIHY, «BOJIH YUCAEHHOCUY, «80aH JcuzHuy. OHU CBS3aHBI CO CICAYIOIIUMU
dbakTopamMu: TMUIIEBBIMH, MMOTOJHBIMH (KOJUYECTBO TEIIa), COJIHEUYHON aKTHUBHO-

CTBIO.
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Pe3koe yBennueHHE YMCIEHHOCTH MOMYJSLUU MPUBOAUT K DSy OTpHUIlA-
TEJbHBIX MMOCIIEICTBUI:

- ocnabneHue Bcex 0cobeil B pe3yapTaTe HeA0CTaTKa MUIIIH,
- CaMOOTpAaBIICHUE CPEJIbI,
- BO3MO>KHOCTbh MacCCOBBIX 3a00JIeBaHUM.

[IpoGnemMy BBIKUBaHUS MaJbIX MOIMYJISIIIUN MOMOTAaeT PEIIUTh ONpPEIeTICHUE
BenmmunHb 3 dexruBroit yncnennoctu (Ne). IdpdekTuBHAST YHCIEHHOCTD - 3TO
YHUCJIEHHOCTh 0CO0€H, OCTaBJISIONIMX MOTOMCTBO U BHOCSIIIMX CBOM BKJaJ B T€HO-
GboH CIEAYIOMIETO MTOKOJICHUS.

BeposTHOCTh BBIKMBAHUSI 3aBUCUT OT Ko3duuueHnTta unbpudunea (4ucia
OJIM3KOPOJCTBEHHBIX CKPEIIMBAaHUM, B OTJIMYME OT MAaHMHUKCHCA — CBOOOJIHOTO
CKpELIMBaHUsA) U YPOBHS UHOpeoHou denpeccuu (CHUKEHUS KU3HEHHOCTH BCIIE[-
CTBUE OJIM3KOPOJCTBEHHOTO CKPEIIMBAHUS Y OPraHU3MOB C MOJIOBBIM pa3MHOKeE-
HUEM), BEJINYMHA KOTOPBIX HPU JUIUTEIBHOM Pa3MHOXKEHUH B MAJIOYUCIEHHON MO~
MyJISIIMY BO3pACTaeT TeM ObICTpee, ueM MeHble Ne.

OueBHIHO, YTO YCTOMYMBOCTh M YKU3HECHOCOOHOCTh OTIEIBHONW 0OCOOM U
MOMYJISIIIAM B 1I€JIOM 3aBHCHUT OT UX CIIOCOOHOCTH K aJanTalllu.

Tunosl aganranuu:

1. ITaccuBHBII THI - TI0 IPUHIUITY ToJIepaHTHOCTU. DOPMHUPYETCS KaK XapaKTep-
HO€ BHOBOE CBOMCTBO M PEANM3YETCs MPEUMYIIECTBEHHO Ha KJIETOUYHO-TKAaHEBOM
YpOBHE.

2. AKTMBHBI THII — (OPMUPOBAHNE OPTaHU3MOM CHEIM(PUIESCKUX aTaNTHBHBIX
MEXaHHU3MOB, KOTOPbIE KOMIIEHCUPYIOT U3MEHEHUS, BEI3BAHHBIE BO3ACHCTBYIONUM
(dakTopoMm, TakUM OOpa3oM, YTO BHYTPEHHSSI Cpella OCTAeTCsl OTHOCUTENBHO I0-
CTOSTHHOM.

YpoBHHM aganTauum:

1. Mexanu3mbl, o0ecrednBaromue aJanTUBHBIN XapakTep OOIIero ypoBHS CTaOu-
JM3AIUHU OTJENBHBIX (PYHKIIMOHATBHBIX CHCTEM U OpraHU3Ma B II€JIOM 110 OTHOIIIE-

HUIO K HanboJee YCTONYMBBIM MapaMeTpam CpeJibl OOUTaHUSI.
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2. JlaGunbHbIE peaKuy, MOAEPKUBAIOIINE OTHOCUTENBHOE MMOCTOSTHCTBO OOILIEro
YpOBHSI CTAOMIM3alMU MyTEM BKIIIOUEHHUS aJanTHBHBIX (PYHKIIMOHAIBHBIX peak-
LIMI IIPU OTKJIOHEHUY KOHKPETHBIX YCIIOBUU CpPEbl OT CPEHUX XaPaKTEPUCTHK.
OTH 1Ba ypOBHS OTPAXKAIOT «CTPATETHIO» U TAKTUKY» AJAalNTUBHOIO MPO-

1[ecca U COOTBETCTBYIOT MaclITabaM KoJeOaHUH BHEUTHUX YCIOBHIA.

Kiuaccnpuxanust nomyassuui 1o cnocoOHOCTH K CaMOBOCIIPOM3BEACHHIO.
1. IlepmaHeHTHASsE MOMYJSINUSL — 3TO CAMOPETYJIMPYIOIIAsCA CHUCTEMA POJI-
CTBEHHBIX MEX]ly cO00i 0c00€el, OTHOCUTENIBHO YCTONYMBAs B IPOCTPAHCTBE U BO
BPEMEHHU, CIOCOOHAs K HEOTPAHUYEHHO MJIUTEIBHOMY CaMOBOCIPOU3BEIECHUIO.
Takue nonyJsALMY SBISIIOTCSA 3J€MEHTAPHBIMUA €UHULIAMHU BOJIIOLIUU.
2. TemnopajbHasi mONMyJIsIUS — 3TO HECIIOCOOHAS K JUIMTEILHOMY CaMOBOC-
IIPOU3BEJCHUIO, HEYCTONYMBAsI B MPOCTPAHCTBE U BO BpeMeHU cuctema. OHU He
MOTYT JIOJITO CYIIECTBOBATh HE3ABUCUMO OT IIEPMAHEHTHBIX, C TEYEHUEM BPEMEHU
MOTYT MPe0OPa30BbIBATHCS B IEPMAHEHTHBIE.

Kaaccupuxanus nomyJisumii no cnocody pa3MHOKeHUS.
1. IIanMHUKTHYeCKHe — MTONMYJISALUU, COCTOALIUE U3 0CO0eH, Pa3MHOXKAIOIINX-
Csl IOJIOBBIM IYTEM, JUIsl KOTOPBIX XapaKTEPHO NEPEKPECTHOE OIIOAOTBOPEHUE.
2. KionanbHble — MOMYJSALNN, COCTOSAIIME U3 0COOEH, /Ui KOTOPBIX Xapak-
TEPHO TOJBKO OECIO0JI0e pa3MHOKEHHE.
3. Kii0HAJIbHO-TAHMUKTHYECKHE — 3TO TOIMYJISIUU, B KOTOPBIX COYETAIOTCS
MIOJIOBOE Pa3MHOKEHHUE C OCCITOIBIM.
Kanaccupuxanus nonyJisuii 1mo BO3pacTHbIM XapaAKTePUCTHKAM.

1. HopmaabHasi — 3T0 HauOoJiee KU3HECTIOCOOHas MOMyJsilUs, B KOTOPOH Bce
BO3pacTa MpeICTaBIEHbl OTHOCUTEIBHO PABHOMEPHO.
2. PerpeccuBHasi (BbIMHparoIasi) — 9TO MOMYJSIUU C MpeodlagaHueM crapue-
CKUX 0coOeH.
3. BHenpswomasicss (MHBa3UOHHAs) - 3TO MOMYJISIUHU, NPEACTABICHHBIE MOJObI-

MH OCOOSAMMU.
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12 B3auMOOTHOLIEHUSI MKy OPraHU3MaMu

CTpykTypHO-(QYHKIIMOHATBHON TOJCUCTEMON TOMYNALMUA SIBISETCS Om-
OeJlbHbIl OpeaHU3M, KOTOPBIN MpeACTaBIsIeT cOO0M KOHKPETHYIO €IMHUILY OOMEeHa
BEIIECTB, HAXO/SIIEHCS B TECHBIX B3aMMOCBS3SX C BHEITHUMH YCIIOBUSIMHU U C 00-
jee KPYIMHBIMH OHONOTHYecKUMH cucTeMaMu. OCHOBOM CBOOOJIBI M HE3aBUCHUMO-
CTH >KUBBIX OPTaHU3MOB B U3MEHUMBBIX YCIOBUSX CPEJbI SBISIETCS CTAOUIBLHOCTD

(U3UKO-XMMHUYECKUX YCIOBUN BO BHYTPEHHEH Cpeie.

a

Poct
MIOIYJISALIUU
XHUIITHHUKA

Poct
MOMYJISALIUU
YKEPTBBI

['nbenp

BepxHuii peiel1 NonoXUTeIbHON

8
= 00paTHOM CBS3U
=
<
3) ['omeocrarnyeckoe miaTo
3
=
g
o .
= O61acTh OTpHUIIATEILHON
o 00paTHOM CBs3H
= . .
Hwxuuil npeaen noaoXXuTenbHON
Tubens 00paTHOM CBA3H
< -) 0 (%) >
Crpecc

Puc. 9. Cxema caMoperyimpymromerocs roMeocTasa.
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CrocoOHOCTh OpraHm3Ma Kak IIeJIOTO TMOJAJEP>KUBATh MOCTOSHCTBO BHYT-
pPEHHEM cpeibl Ha3bIBAECTCS FOMEOCcTa30M (0T rpedeckoro homoios - 0AMHAKOBEIH).
Ortor TepmuH BBen Y. KenHon B 1929 r. Camoperynupyronuiicss roMeocTas Ha
HKOCHCTEMHOM YPOBHE 0O0€CIEeYeH MHOXKECTBOM YIPABISIIOIMIMX MEXaHU3MOB,
OJIMH M3 KOTOpPbIX — oOpaTHas cBA3b. OHa OOECHEYMBAET YMPABICHUE MEXIY
YCIIOBHO BBIJICIEHHBIMU OOBEKTaMU MOCPEJCTBOM MOJOKUTEIBHBIX W OTpHIla-
TeabHBIX CBA3ed. llomokurenbHas oOpaTHas CBS3b «YCHIIMBAET OTKIOHEHUE,
HaIlpuMep, YBEITUYMBAET KOJUYECTBO OJHOTO U3 00BEKTOB. OTpuIaTenbHas 00-
paTHas CBS3b «YMEHBIIAET OTKIOHEHUEY, HAIIPUMEDP, YMEHBIIAET KOJIUYECTBO JAPY-
roro 0OBEKTa 3a CUET YBEJIMYECHUS MEepBOro. JTa cxema (puc. 9) OTIMYHO HUILIIO-
CTPHUPYET MPOLECC KOIBOJIIOLUU B CUCTEME «XUITHUK-KEPTBAY.

BbIIenstorT Takke NMOMyJIsIMHOHHBIA roMeocTa3, Moj KOTOPbIM MOHUMAIOT
CHOCOOHOCTh TOMYJIALMUA TMOAJAEPKUBATh CBOIO YMCIEHHOCTh B OIPEAEICHHBIX
rpaHuiax 3HaueHui. MecTo BUJla B MPUPOAE, BKIIOYAIOIIEE KaK MOJIOKEHUE Er0 B
IIPOCTPAHCTBE, TaK U €ro (PyHKIMOHAIBbHYIO POJIb B COOOIIECTBE, OTHOIIEHHUE K
a0MOTUYECKUM YCIIOBUSAM CYIIECTBOBAHMSI HA3bIBAIOT IKOJIOTHYECKOH HHIIE.
Ecnu skonornyeckas HUIIA ONMPEAENIEeTCS TOJBKO (PU3NOIOTMUYECKUMU OCOOEHHO-
CTSIMH OpPTaHH3Ma, TO €€ Ha3bIBAlOT (hYHOAMEHMANbHOU, A Ty, B IpeiesiaX KOTOpOi
BHJI PEAJILHO BCTPEYAETCS B MPUPOJE - peanu3oéanHou. Peann3oBaHHas HUIIA —
ATO Ta 4acTh (pyHAAMEHTAJIbHOW HUIIM, KOTOPYIO JAHHBIA BUJ, MOMYJSAIHS B CO-
CTOSIHUU «OTCTOSITH» B KOHKYpPEHTHOM OopbhOe. KoHKypeHIMs — 3TO OoTpHULlaTelb-
HbI€ B3aUMOJICUCTBUS IBYX OPTaHU3MOB, CTpEMAIIUXCS K oqHOMY U ToMy ke (1O.
Onym, 1975 r.). BeimensmoT cineayronye MeXaHu3Mbl MOMYJISIHUOHHOTO TOMEOo-
crasa:

1. Meowcsuoosoii (XUIHUK — 5KEPTBA, MApa3UT — XO35IMH) — ATO JII000€ B3auMOIcH-
CTBHE MEXIY MOMYJAIUSIMUA, KOTOPOE BPEAHO CKa3bIBAETCS HA UX POCTE M BBDKU-
BaHuu. KoHKypeHIUs MposBIseTCS B BUAE OOPHOBI BUIOB 32 DKOJOTHYECKUE HU-
TITH.

2. Buympueuooeoti — 3aKki1to4aeTcsi B KOHKYPEHIIMH MEKIY 0COOSIMU OJTHOTO BHJA!

a). )kecTkas opma (camounspexxuBaHue GUTOLIEHO30B, KaHHOAIU3M),
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0). cMsTueHHbIE (POPMBI:
UCKIJIIOUEHHE U3 IIpolLiecca Pa3MHOXKEHUS,
BBIJICJICHUE BO BHEIIHIOID CPENy BEIIECTB, KOTOPBIE MEMIAIOT POCTY MOJIOABIX
oco0elt (IepeBbs),
SIBJICHHE TEPPUTOPUATBHOCTH,
CTPECCOBBIC SIBJICHHS, KOTOPbIE CHIKAIOT PEIPOAYKTUBHYIO (DYHKITHIO.

B). MUTpAIlHS.

] AGEI)g;?qegme IpupoHas Bn(i));lzl;lecll)clne |
op cpena op
I'pynnosoit
—| Temmeparypa | DakTOpHI M MacCoOBBIH  |—
B3aHMOAECHCTBHS abdext
MEXIY 0co0sIMH
OOHOTI'O U TOr'o
| Cger || e BUAa BuytpuBunosas | |
KOHKYPEHIMS
— Boga — — Heittpamusm |
- TCMEEII’O"ICT ypa || MexBunoBas | |
KOHKYPEHIIUS
BIIJKHOCTD duznueckue u
XUMHYCCKHEC
B (hakToph
WOTCHHEIC
] BEIEeCTBa | — Myryamsm |
AtmocdepHbie
] rassl | ®aKTOpHI — Cum6ro3 —
B3alMOJICHCTBHS
MEXAY 0Co0sIMH
T Pa3IMIHBIX
| eUeHus || BHJIOB || a
H BETPHI KomMeHcamu3m
— IToxapset — — AwmeHcamuzMm |
— IToussl — —  Ilapasutuzm  |—
Onaduueckue
(akTopsr
OKOJIOTUIECKHE
—| daxropei mous [ 1 XumHuyecteo |

Puc. 10. B3auMooTHOIIIEHUSI MEKTy OpraHu3MaMu U (pakTOpaMu CPEJIbl.
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['oMeocTa3npoBaHHOCTH OpraHU3Ma CO3JaeT MPEANOCHUIKH JJsl MCHOJIb30-
BaHUS €T0 JPYTUMU JKUBBIMH CYIIECTBAMHU B Ka4€CTBE CPEIbI IMMOCTOSHHOTO WA
BPEMEHHOTO 0O0MTaHus (BUPYCHI, Mapa3uThl, CHMOUOHTHI).

JKuBble OpraHu3Mbl HAXOIATCS APYT C APYTOM B ONPEICTCHHBIX OTHOIIICHHU-
AX. DTH OTHOIICHHUS MOTYT OBITh JIMOO cumbUomuueckumu, 1100 aHmubuomue-
ckumu. Ho MOXKeT ObITh U TaK, YTO COBMECTHO OOUTAIOIINE HA OJHOU TEPPUTOPUU
OpraHU3Mbl HE BIHUSAIOT JIPYr Ha apyra. Takas (gopma OTHOIICHWI HAa3bIBACTCS
HeUmpanu3mMoMm.

CuMOHMOTHYEKUMH HA3bIBAIOT OTHOIIEHUS B COOOIIECTBE, MPH KOTOPHIX
YYaCTHUKHU W3BIIEKAIOT OT COBMECTHOTO COXHUTENILCTBA OMPECIICHHYIO TOJIB3Y WIN
X0Ts ObI HE BpeasT Apyr Apyry. K cuMOMoTHYECKUM OTHOCST cienytonue GopMsl
OTHOIIECHHUI:

1. CobcmeenHo cumbuos (Koorepanus) — B3auMOBBITOJHOE, HO HE 00s3aTelb-
HOE COCYIIIECTBOBAHME OPTaHU3MOB, MOJIb3Y U3 KOTOPHIX U3BJICKAIOT BCE YYACTHU-
KH (paKH-OTIICIbHUKA ¥ aKTHHHH).
2. Mymyanuzm — ocobast popma cUMOMOTHYECKUX OTHOIICHUU, MPU KOTOPOM
1100 OJWH W3 MapTHEPOB, MO0 00a HE MOTYT CYIIeCTBOBaTh Oe3 coxkurens (Tpa-
BOSITHBIE KOTIBITHBIE M1 MUKPOOPTAHU3MbI, OOUTAIOIINE B MX JKEIyAKE U KUIIICYHU-
Ke).
3. Kommencanuzm — onvH U3 mMapTHEPOB MOJTyYaET MOJIB3Y OT COKUTENBCTBA, a
JPYroMy MPUCYTCTBHE MEPBOT0 OE3pa3InyHO:

- CHHOMKHUS (KBapTUPAHCTBO), HATPUMED, AKTUHUU U PHIOKHU;

- TpooOr03 (HaxJIEOHUYECTBO, HAIPUMED, XUITHUKH U MAJATBIIUKH).

AHTHOMOTHYECKUMHU SIBJISIOTCS B3aMMOOTHOIICHHSI MEXIY OpraHHU3MaMu,
IIPY KOTOPBIX OJMH WJIK jK€ 00a yJaCTHHUKA UCIIBITHIBAIOT OTPHUIATEIIHFHOE BO3IEH-
CTBUE TIapTHEpA:
1. Xuwnuuecmso — 310 ocobas (popMa OTHOIICHHH, MPU KOTOPOH OIUH M3
YYaCTHHKOB (XHITHUK) YMEPIIBIISICT IPYTOro M MCIOIL3YET €T0 B KAUECTBE IMHIIIH.
2. Ilapazumusm — B3aMMOOTHOIICHHSI, IPU KOTOPBIX MAapa3uT HE yOUBAET cpazy

CBOCT'0 XO34MHA, a JJIMTCIIbHOC BPEMS MCIIOJB3YCT €Iro KaK KCTOUYHHUK ITHUIIH.
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3. Kouxypenyus — 3T0 TUIl OTHOLICHHUM, TPH KOTOPOM OPTaHU3MBbI COEPHUYAIOT
JPYT C Ipyrom (MeXBUA0BASI U BHYTPUBUIOBAs).
4.  AmeHncanuzm — 3TO B3aUMOOTHOIICHHUS, TP KOTOPBIX OJUH OPTaHU3M I10]1aB-
JSIET KUZHENEATEIbHOCTh IPYroro, HE WCIBITHIBAs MPU 3TOM HUKAKUX OTpHUILIA-
TEJIbHBIX BJIUSHUA CO CTOPOHBI MOJABISEMOrO. YacTHBIM CIly4aeM aMEHCAIN3Ma
ABJISIETCA a/l1elonamusi — BIUSHUE OJTHOTO OpraHrW3Ma Ha IPYyTrou, pu KOTOPOM BO
BHEIIHIOKO CPEAY BBIIEISAIOTCS MPOAYKTHI )KU3HEACATEIBHOCTH OAHOTO OPTraHU3Ma,
OTpaBJISIsl €€ U JieJlasi HENPUTOAHON IS JKM3HHU JIPYroro. JTO SIBIICHHE pacHpo-
CTpPaHEHO Cpey PACTeHUH, U €ro OCOOEHHO BaXXHO YYHUTHIBATH MPU COBMECTHOM
BBIPAIIUBAHUU C/X KYJBTYP.

Takum 00pa3oM, B3aMMOOTHOLIEHHS] MEX/1y OpraHU3MaMU TECHO CBS3aHBI C
(dhakTOpamMu MPUPOTHON CPEJIbI, YTO MOKHO OTPA3UTh CXEMOM, MPECTABICHHON Ha

puc. 10.

13 IoHsATHE IKOJIOTHIECKOTO (paKTOPa, OCHOBHbIE 3AKOHOMEPHOCTH

Cpena obutanus Jr0O0T0 )KMBOTO OpraHu3Ma — 3TO COBOKYIHOCTb YCJIOBHUI
€ro JKM3HU. Y CeX BBKUBAHUS KUBBIX OPTAHU3MOB U X MPOLBETAHUE 3aBUCT OT
UX TPUCIIOCOOJICHHOCTH K YCJIOBHSIM Cpelibl OOUTaHus. Y CJIOBHSA cpelbl 00UTAa-
HHA (T. €. KOMIIOHEHTbI BHEIIIHEH Cpeibl), KOTOPbIe 0KAa3bIBAKOT MPSIMOe WJIU
KOCBECHHOE BO3/eiiCTBHE HA KMBbIC¢ OPraHU3MbI HA NMPOTKEHUHU XOTH ObI 0f1-
HOr0 LMKJIA WHIMBUAYAJIbHOr0 PAa3BUTHS, HA3BIBAKTCH 3KOJOTHYECKHMMH

gzaKTOEaMI/I.

CymiecTByeT HECKOJbKO KiIacCU(UKAIMK DSKOJOTUYECKUX (PAKTOPOB: TIO

“KpUTEPHUIO JKU3HU ', TI0 CBOMCTBAM, 10 OTHOILIEHUIO K 3kocucteMe u Ap. Kmaccu-
dbuKkamys mo “KpuUTEpUIO KU3HU TMOAPA3yMEBAET JIETICHUE IKOJIOTUUECKUX (haKTO-
POB Ha OMOTHUYECKHE U AOMOTUYECKUE.

buornyecknmu (pakropamMm Ha3bIBalOT COBOKYITHOCTb BIUSHUM KU3HEIES-
TEJIBHOCTA OJHHMX OPraHM3MOB HA >KU3HENESATEIBHOCTH JPYTMX OpPraHU3MOB, a

TaK)Ke Ha HEXHUBYIO cpelly ooutanusi. Hanpumep, pacTeHus: BbIACIAIOT KUCIOPO/L,
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HEOOXOMUMBINA JJIS JBIXaHUS )KUBOTHBIX, a KUBOTHBIC 00ECIIEUYNBAIOT MOCTYTLIC-
Hue B arMmocepy CO,, KOTOPBIN UCIIONB3YETCS PACTCHUSAMU B mporiecce GOTOCHH-
T€3a; OJIHH )KMBBIC CYILIECTBA CIIYXAT MUIIEH JJI IPYTUX KUBBIX CYIIECTB U T.II.

AOMOTHYECKMMH (PAKTOpPaMM HAa3bIBAIOT COBOKYIHOCTh HEOPTaHUYECKUX
(HEKUBBIX) KOMIIOHEHTOB 3KOCHUCTEMBI W BHEIITHEH Cpeibl, BIMUSIONIUX Ha YKHU3HE-
JEeSITEIbHOCTh KUBBIX OpraHu3MoB. K HUM OTHOCATCS TemIieparypa, BIaKHOCTb
BO3/yXa, JABIICHUE, CUJIa BETPA, SHEPTUS COTHEUYHBIX JTy4Y€H, OCAIKA, XUMUYECKUN
COCTaB Cpejibl OOMTAHUS U T.II.

AHTpOnoOreHnbie GakToOpbl — 3T0 (PAKTOPHI, CO3IAHHBIC JEATEILHOCTHIO Ye-
JIOBEKA Y BO3JICMCTBYIOIINE HA OKPYKAIOUIYIO CPEly U )KUBbIE OpraHn3Mbl. K HUM
OTHOCSTCSI UCTpeOJIeHHEe, pa3MHOKEHNE M TIEpECeIeHUE YEeJIOBEKOM B JIpYTHE Me-
CTa OOMTaHUs PA3IMYHBIX BUJIOB KUBOTHBIX U PACTCHHI, BIUSHUE YEJIOBEUECKOM
JIESITEIIbHOCTU Ha KJIMMAT, PEKUM PEK U ., pacliallka HEeIUHHBIX 3€MENb U T.I1.

DaKTOpPBI CPEJbI UMEIOT KOJIMUYECTBEHHOE BhIpaKEHUE. 3aBUCUMOCTh KOJIMYE-
CTBa TOTO WJIX MHOTO (haKTOpa U ONpEEICHHON peakiue opranu3mMa (Harmpumep,
WHTCHCUBHOCTH KU3HEACATEIHHOCTH) MOXKHO MPEJACTaBUTh B BUJE Ipaduka (puc.
11).

peakuus
opranmama A\ 4 - 3KOMornyeckas BaneHTHOCTb

2
1

netarnbHas
30Ha

netanbHasa
30Ha

!

N\ S

-

min opt max KOI-BO
dakTopa

Puc.11. 3aBUCUMOCTb peakIMK OpraHu3Ma OT KOJMYECTBA IKOJOTUYECKOTO (hak-

Topa.



55

CBOWMCTBO KMBBIX OpPraHU3MOB TEPEHOCHUTHh KOJUYECTBEHHBIC KOJICOAHMS
nercTBus (akTopa Cpelbl B TOM WM MHOM TIPEAeNie HA3bIBACTCS IKOJ0SUYECKOU
BANIEHMHOCMbBIO UNU IKOJIO2UYECKOU MOLEePaAHMHOCbIO.

KonmdecTBo skoorndeckoro ¢akTopa B mpeeiaax 30HbI SKOJIOTHUECKON Ba-
JICHTHOCTHU OTPEJEISIETCS B OCHOBHOM TpeMsl 3HAUYECHUSIMH, IPEICTaBICHHBIMU
TpeMsl KapAWHAJIbHBIMM TOYKaMH — MUHHMYyMa (Min), ontumyma (Opt) U mMakcu-
Myma (Mmax).

Touke onTUMyMa COOTBETCTBYET TO KOJIMYECTBO KOJIOTMUECKOTO (akTopa,
MPU KOTOPOM MHTEHCUBHOCTH >KM3HEJEATEIIbBHOCTH OPraHU3MOB MOI CYIIECTBO-
BaTh B JaHHBIX ycioBusx. [Io mMepe yBenuueHus 3HaYCHUN KoJMuecTBa (akTopa
WHTEHCUBHOCTD JKU3HEACSITEIIBHOCTU TMOBBIIIACTCS J0 OIPEACICHHOTO YPOBHS U
CHOBa yMeEHbIIaeTcsi. Touke MakCMMyMa COOTBETCTBYET MaKCHUMaJIbHOE KOJIMYe-
CTBO (hakTOpa, IPU KOTOPOM HHTEHCHUBHOCTH >KU3HEACITEIBHOCTH pPaBHA HYIIO.
[lepen ToukOM MUHHUMYMA U MOCJIE TOYKM MAaKCUMyMa PacIioiaraloTcsi «MEpTBBIC»
(JieTasibHBIE) 30HBI, T.€. 30HBI, KOTOPHIE COOTBETCTBYIOT KOJUYECTBY (hakTopa,
HECOBMECTUMOE C KHU3HBIO.

30Ha, Mpujeraroias HEeMoCPEACTBEHHO K TOYKE onTUMyMma (Ha puc. 6 3To
30Ha «1»), Ha3bIBACTCS 30HOU OnMUMyMa WK 30H0U Kompopma. B 3Toit 30HE op-
raHU3M MaKCHUMAaJlbHO aJaNTUPOBAH K JIEUCTBHUIO IKOJIOTHYECKOTO (akTopa, U KO-
JIMYECTBA MOCIETHETO COOTBETCTBYIOT SKOJIOTHYECKUM TTOTPEOHOCTSIM OpraHu3Ma.
30Ha, mpUJIeraromas K 30He ONTUMYMa, Ha3bIBAETCS 30HOU HOpMbl (30HA 2 Ha
pucyHke). Eil COOTBETCTBYeT Takoe KOJMYECTBO SKOJOTHUECKOTO (hakTopa, Mpu
KOTOPOM BCE >KM3HEHHO Ba)KHBIE MPOLIECCHl MPOTEKAIOT HOPMAJIBHO, OJTHAKO JIJIsI
MOJIJIEP>KaHMs MX HAa ’TOM YPOBHE HEOOXOIUMBI IOMIOJIHUTEIBHBIC SHEPTEeTHUECKHE
3aTpaThl.

3ona neccumyma (30Ha 3 Ha PUCYHKE) — HTO 30HA YTHETEHHS, €l COOTBET-
CTBYET TaKO€ KOJMYECTBO (PpaKTOpa, MPU KOTOPOM BO3ZHUKAIOT T€ WJIM UHBIE OTKJIO-
HEHUS OT HOPMBI, U ITOATOMY HOPMAJIbHBIN XOJ IPOIIECCOB YKU3HEICATCILHOCTH

3aTpyJHEH.
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B 3aBHCHMOCTH OT BEJIMYMHBI 30HBI 3KOJIOTHYECKOW BAJICHTHOCTH (TOJIEPAHT-
HOCTH) Pa3inyaloT 38pUMONHble U CMeHOmOonHble BUIbl. UeM 1Mpe 30Ha ToJie-
PAHTHOCTH, TeM OOJIbIIIEH IKOJIOTHYECKOMN MIIACTUYHOCTHIO OyayT 00J1alaTh BUJIBI.
[Tpudem GobIIas TUIACTUYHOCTH C TEHETHYECKOW TOYKU 3pEHHs 00yCIIOBIICHA IITH-
pOoKOl HOpMOM (HEHOTHIMUYECKONW pPEaKIMH W TEHETHYECKOW T'eTePOreHHOCTHIO.
Bunbl ¢ TakoW MIMPOKOW 30HOM TOJIEPAHTHOCTH HA3bIBAIOT ABPUTOINHBIMU. BUbI,
MMEIOIIME Y3KYIO0 30HY TOJEPAHTHOCTH, a 3HAYUT, 00JIaatoirue HeOOIbIIONW KO-
JIOTHYECKOM IJIaCTUYHOCTBIO, Ha3bIBAIOTCSI CTEHOTOITHBIMHU.

CnemyeT OTMETUTh, UTO B IPUPOJIE BCE IKOJOTHUECKUE (DAKTOPHI JEHCTBYIOT
COBMECTHO U OPTraHU3Mbl MPHUCIOCAOIUBAIOTCA K UX KOMILUIEKCHOMY BIIMSHUIO.
Kpome TOro, ayrakojorudeckuii U CUHIKOJOTMYECKUN ONTUMYMbl 4acTO HE COB-
MaiaroT.

He Bce skomoruveckue ¢GpakTopbl OMHAKOBO BAXKHBI JJIS YCIICITHOTO BBIKH-
BaHUA KOHKPETHOTO JKMBOI'O OpraHuM3Ma. JKOJOTrHYecKHe (PaKTopbl, KOTOpbIE
SIBJISIIOTCA HanOoJiee 3HAYNMBIMU (KPUTHYECKHUMHU) JISl KU3HEAeSITeJIbHOCTH
OPraHu3Ma, Ha3bIBAIOTCH JUMUMUDPYIOWUMU IKOJOTHUYECKUMHU GaKkmopamu.
3HayeHuEe JUMHUTUPYIOMUX (DaKTOPOB MJI >KMBBIX OpPraHU3MOB OBIJIO BIIEPBbHIC
YCTAHOBJIEHO HeMEIKUM arpoxuMukoM 0. JInbuxom u chopmMyIHpoBaHO B BUJIC
3aKOHa.

3axon munumyma (YO. JIubux, 1840 r.): PocT pacTeHuii 3aBUCUT OT TOTO
3JIEMEHTA NMHUTAHMS, KOTOPbIi MPUCYTCTBYeT B MMHUMAJIbHOM KOJIHYECTBE.
[Toscuenue: Jlyisi nuTaHusl pacTEHUM OYEHb BAaXKHBI TAKUE DJIEMEHTBI, KaK KaJIUi,
a3oT, (ocdop; HETOCTATOK ATUX AJIEMEHTOB B MOYBE MPUBOJIUT K OTKIOHEHUSIM B
HOPMaJIbHOM POCTE PACTCHUI WIJIM UX THOEH.

ChopmynupoBaHHBINA JIs1 PAaCTCHUHN, 3aKOH MUHUMYMAa CTajl B JallbHEUIIEM
WCIIOJIB30BATHCS ISl IPYTUX KUBBIX OPTaHU3MOB M MPHUOOpPEST HOBOE 3BYYaHHE:
HCUBHECNOCOOHOCMb JCUBLIX OP2AHUIMOB ONpeOdensemcs He memu d1eMeHmamu
NUMAanus, Komopwvle NOMpeOAIOMC UMU 8 OONLUUUX KOIULECMBAX U HAXOOSMCS 8
u3bbImKe, a memu, KOmMopwvle UCHONb3YIOMCA 8 MUKPOKOIUYECMBAX U HAXOOSIMCS 8

Hedocmamxke. Hanpumep, 1 HOpMaJIbHOTO Pa3BUTUS U (PYHKIIMOHMPOBAHUS Ye-
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JIOBEUECKOT0 OpraHu3Ma 0OJIbIIOe 3HAYCHHE UMEIOT BUTAMUHBI U MUKPOAJIEMEHTHI
(>kene30, MarHuu u ap.).

3akoH JIubuxa mMeeT OrpaHMYEHHBIN XapakTep U JEUCTBYET, Kak MpaBuio,
Ha YpOBHE XUMHUYECKUX BemiecTB. Ero MomoaHeHUsMH SIBISIFOTCS U APYTUE 3aKO-
HOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
- 3aKOH OTHOCHUTEIBHOCTH JIEUCTBHS DKOJOTHMUECKHX (DAKTOPOB, COTIacHO KOTO-
pOMy TMpU H3MEHEHHH YCIOBUN OOWTAaHHUS MHTEHCUBHOCTb KXU3HEACSITEIbHOCTU
opraHuzMa OyneT OrpaHMYMBaTbCA JeHCTBUEM (akToOpa, KOJIUYECTBO KOTOPOTO
0oJiee BCEro OTKIIOHSETCS OT ONTHMAJIBHOIO 3HAaUeHHUs. B cimydae ecim OH BBIXO-
JUT 3a TPAHULIBI MUHAMYMa UM MaKCUMyMa, TO CYIIIECTBOBAaHHE OpraHH3Ma CTa-
HOBUTCSI HEBO3MOXXHBIM B JJAHHBIX YCJIOBHSIX, IaXK€ €CIIM 3HAYCHUS Jpyrue (hakTo-
pBI OJIM3KH K ONITUMYMY.
- 3aKOH OTHOCHUTEIHHON 3aMEHSIEMOCTH U aOCOJIOTHOM HE3aMEHMMOCTH 3KOJIOTH-
yeckux (axtopoB. T.e. ’KUBOM OpraHu3M B ONpPEAEIIEHHOW Mepe CIOoCcOOEeH 3aMme-
HUThH Je(UUUTHOE BEWIECTBO APYTUM (PYHKUHUOHAIBHO OJIM3KUM BewecTBoM. Jlis
JOPYTUX 3KOJIOTUYECKUX (PAKTOPOB Takas B3auMoO3aMeHa HeBO3MokHa. Hampumep,
HEJB3s ICWCTBUE BIAKHOCTH 3aMEHHUTH JICHCTBUEM COJTHEYHOTO CBETA U T.II.

3akoH MHUHHMYyMa JInOuxa moiay4yus JanbHeWIIee pa3BUTHE B 3AdKOHE moJie-
panmnuocmu (Y0. Wendopa, 1913 r.): JIumutupyromum ¢GakTopoM npouBeTa-
HHUS KMBOI'0 OPraHM3Ma MOXKeT ObITh, KAK MUHUMYM, TAK U MaKCHMYM JKO-
JIOTHYECKOro (paKkTopa, 1Mana3oH Meka1y KOTOPbIMH COOTBETCTBYET BeJIUYNHE
BbBIHOCJIMBOCTH (TOJIEPAHTHOCTH) OPraHu3Ma K JaHHOMY (dakropy. 3akoH
[llendopna Obu1 Bociaeacteuu (1975 r.) gononnen FO. OxymoMm crenyromuMu
MOJIOKEHUSMHU:
1. Opranu3Mbl MOTYT UMETh HIUPOKUN AMAMa30H TOJEPAHTHOCTH B OTHOIIIE-
HUH OJTHOTO SKOJIOTMYECKOTO (paKTopa U HU3KUN — B OTHOLIECHUH JPYTOTroO.
2. Opranu3Mel ¢ MIMPOKUM JIHANa30HOM TOJICPAHTHOCTH B OTHOLIEHHHM BCEX

HKOJIOTUYECKUX (PAaKTOPOB OOBIYHO HaNOOJIEe PACIPOCTPAHEHBI.
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3. Ecnu ycnoBus mo oaHOMY 3KOJOTHYECKOMY (DaKTOPY HE ONTHUMANbHBI JJIs
JAHHOT'O BHJIa OPraHU3MOB, TO JUAIA30H TOJEPAHTHOCTH MOKET YMEHBIIUTHCS B

OTHOUIEHUU APYTUX (HaKTOPOB U T.I.

15 DkojornyecKkme 3aK0HbI JKU3HH

Kpome 3akonoB JIubuxa u Illendopnaa, B 3k0JIOrHYECKON HayKe CYIIECTBYET
pSAI TOJIOKEHUM, KOTOPhIE HOCAT HA3BAHUE IKOJAOCUYUECKUX 3AKOHOB8 HCUZHU U
bopMYIUPYIOTCS CIEAYIOIMIMM 00pa3oMm:
1. 3akon Pyabe: Pesynbrarsl pa3BuTus (M3MEHEHUMN) J1I0O0T0 00BEKTa Onpees-
IOTCSI COOTHOIIIEHUEM €0 BHYTPEHHUX 0COOECHHOCTEN U OCOOEHHOCTEN TOU CPEJibI,
B KOTOPOU OH HaXOJUTCH.
llosicnenue: 3aK0OH MMEET BceoOlee 3HAYEHUE, PaCIpPOCTPAHSAETCS Ha JKUBYIO U
HEXHUBYIO IPUPOJLY U COIUATBHYIO cdepy.
2. 3akoH coxpaHeHHs KHU3HU: JKM3Hb MOXET CyIIECTBOBAaTh TOJIBKO B MPOLECCE
JIBIODKCHUST Yepe3 J)KUBOE TEJIO MOTOKa BENIECTB, d3Hepruun U uHdopmanuu. [Ipekpa-
IICHUE JBH>)KCHUS B 3TOM MMOTOKE MPEKPAIIAET )KU3Hb.
llosichenue: 3aKOH yCTaHABJIMBACT MPUHIMIHAIBHYIO PA3HUILy MEXAY KUBBIM U
HEKUBBIM BellecTBOM. JKHMBOE COXpaHSETCs TOJIBKO B MPOIIECCE ABUXKEHUSI, B HE-
MPEPHIBHOM B3aMMOJICHCTBUU KUBOTO TeJa C OKpykarouieh cpenoil. CoxpaneHue
HEKUBBIX TEJI, HAIIPOTUB, TPEOYET UX MOKOS B OJIArONMPHUATHON MO CBOMCTBAM He-
TIOJIBMKHOM CpeJie.
3. Kaxxaplii B opraHu3MOB, TOTJIONIAS U3 OKPYKArOIIEeH cpesibl HEOOXOAMMBIC
€My BEIIECTBa U BBIACISISA B HEE MPOAYKTHI CBOCH KU3HENEITEIHLHOCTH, U3MEHSIET
ee TaKuM 00pa3oM, YTO Cpeia CTAHOBUTCS HETIPUTOTHOM JJISl €r0 CYIeCTBOBAHUS.
4. TlocTosTHHOE CYIIECTBOBAaHUE OPTaHU3MOB B JIFOOOM OTpaHUYEHHOM MPOCTPaH-
CTBE BO3MOXXHO TOJBKO B IKOJOTUUYECKUX CHCTEMAxX, BHYTPU KOTOPBIX OTXOJIbI
KU3ZHEJEATEIbHOCTH OJTHUX OPTaHU3MOB YTHIM3UPYIOTCA APYTMMHU BUAAMHU Opra-

HHU3MOB.
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lloacHnenue: €CTECTBEHHO CYILECTBYIOIIAS JKOCHUCTEMA JIOJDKHA BKIIIOYATh aBTO-
Tpo(oB, TeTepoTpodoB U canpoTpodoB.

5. YCTOMYMBOCTh IKOCUCTEM OIPEAEIAETCS COOTBETCTBUEM HX BHJIOBOTO COCTaBa
YCIIOBHSIM 5KM3HU U CTENEHBIO PA3BUTOCTU CAMUX CUCTEM.

lloscnenue: Xxapakrep MOYB JOJKEH COOTBETCTBOBATH NMOTPEOHOCTSIM pPAaCTEHUH,
XapakTep PacTUTEIbHOCTU — MOTPEOHOCTAM KUBOTHBIX, & UX BUIbI IOJKHBI OBITh
“npunuin@oBaHbl’”’ APYT K Apyry. Takoe MojoKeHHe JOCTUTACTCA JTUIIb B TCUCHHE

JJIATCIIbHOI'O PAa3BUTHUA 6I/IOHCH030B.

16 IlouBoBeAeHUE M KIUMAT KAK (PAKTOP OYBO0OPA30BAHMS

[TouBoBeneHne kak Hayka copmupoBanach B koHue XIX cronetus. Ee oc-
HOBOIIOJIOXXHUKOM ObLT pycckuit yuensiii B.B. Jlokyuaes (1846-1903).

ITouBoBeieHUe — ATO HayKa O MOYBE, €€ CTPOCHHM, COCTABE U CBOWMCTBAX,
nporeccax o0pa3oBaHus, pa3BUTUS U (PYHKIIMOHUPOBAHHUS, 3aKOHOMEPHOCTSX T€0-
rpaduuecKkoro pacrnpoCTpaHEeHUs], MMyTAX U METOJAaX PAIlMOHAIILHOTO HCIOJIh30Ba-
HUSL.

IlouBa — OWOKOCHas OTKpHITasl uyeThipexdazHas JUHAMHYECKAash CUCTEMA,
HAXOJIAIASCA B TIOCTOSSHHOM MaTEpPHAIBHOM U SHEPTETUYECKOM B3aUMOJCHCTBUU
C BHEIIIHEW cpeiol, criocoOHast o0ecrieunBaTh POCT U Pa3BUTHE PACTEHUM.

Ilousa cocmoum w3 detwipex (a3: TBepAOH, >KUIKOWU, Ta30BOM U >KUBOU
(mouBeHHast OuoTa). OCHOBHBLIM CEOUCMEOM NOYEHI SIBISETCS MJIOJ0POAME — CIIO-
COOHOCTH YJOBJIETBOPSITh MOTPEOHOCTh PACTEHHI B JJIEMEHTaX MHUTAHUS, BOJE,
o0ecreuynBaTh UX KOPHEBBIE CUCTEMBI IOCTATOYHBIM KOJMYECTBOM BO3/yXa, TEIjia
JUIS HOPMAJIbHOHM >KM3HEACSITETbHOCTH U co3fmaHus ypoxkas. [louBa coxpanser
IUIOAOPO/IUE, €CIIU B HEH MOCTOSHHO MPOTEKAIOT 1OY8000pazosamenvhvie npoyec-
cbl, T.€. COBOKYIHOCTb OMO(PH3MKO-XUMHUUYECKUX SIBICHUU NpEeBpalleHUs, TMepe-
JIBMKCHHSI BEUIECTB W DHEPTUH, MPOTEKAIOIIUX B TTOYBEHHOW TOMNIIEC. ATEHTaMu
MOYBOOOPA30BAHUS SBJSIOTCS JKUBBIE OPTaHU3MBI M MPOAYKTHI UX KU3HEICATEIb-

HOCTH, BOJ4, KUCJIOPOA BO3AyXa U YITICKUCIIOTA.
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I nasuvie MOpd)OJZOZu‘leCKMe NPpU3HAKU No4e6obl.

1. CmpoeHnue TOYBEHHOI'O CJOS, T. €. €r0 BHEIIHUN OOJMK, 00YCIOBICHHBIN
ONPEIEIICHHOW CMEHOU TOPU30HTOB B BEPTUKAIIBHOM HAIIPABJICHUU.
2. Mownocms IOYBBI U OTJIENBHBIX €€ TOPU3OHTOB (puc. 12) — 310 ee Tonum-

Ha OT NMOBEPXHOCTHU BIIIYOb 10 MatepuHckoi mopoAsl (ot 50 1o 150 cm).

} JlepHuHa, JiecHasl IOJACTHIIKA,
JIyTOBOH HJIM CTEIIHOH BOMJIOK

A [leperHoitHO-aKKyMYJIATHBHBIN
(TYMyCOBBIH ) TOPU30OHT

A, @ @ @ @ > DJIFOBHAJIBHBIA TOPH30HT

B v > MnnmroBuaabHBIN TOPHU30HT

/\/\/_\ J

C } MatepuHckas nopoja

Puc. 12. OO0mmit B OYBEHHOTO MPODHUIIAL.

3. Oxpacka nousvl ONIPENEIACTCS MPEUMYIIECTBEHHBIM TPUCYTCTBUEM B HEM
TEX WJIM UHBIX XMMUYECKHX COCAMHEHUH (KpacCHO3eM, YCPHO3EM U T.1I.):
- TyMyC 00YCJIOBJIMBAET OKPACKY OT CEpOH 10 YEPHOM;
- COEJIMHEHUS Kee3a AT KPaCHBIM, OpaHKEBBIN, )KEJIThIN WIH roJ1yoon

OTTEHOK;
- kpeMHueseM (SiOy), yriekucnas u3Becth CaCO3z u kaoauaut (H,AIlLS;05-H,0) —
0eJIeCYI0 OKpacKy;
4. Dusuko-mexanuyeckue ceolcmea BKIOUAIOT B ce0s AedopMallMoOHHbBIe (CKUMa-

€MOCTb), PEOJIOTUYECKHE (IJTACTUYHOCTD, JTUIKOCTh, YCaJKa, Ha0yXaHue) U mpoy-



61

HOCTHBIE (CBA3HOCTB, TBEPJOCTh, COMPOTUBJICHHE MPU 00pabOTKE) XapaKTEPUCTHU-
KU TTOYBBI.
5. Cmpykmypa — arperaTbl, Ha KOTOpbIE€ CIIOCOOHA pacmanarbest mouBa. OHU CO-
CTOSAT M3 COCAMHEHHBIX MEXIy cOo00M MexaHMYecKHX 3JeMeHTOB. [louBa mMoxer
ObITh U OECCTPYKTYPHOM, €CIU Cllaralolive €e MEXaHWYECKHUE BJIEMEHThI HE CO-
CAMHEHBl MEXy cO0O0il B arperaThl U 3aJIETAIOT CIUIONIHOW CLIEMEHTHPOBAHHOM
Maccoi (PBIXJIbIA MECOK).
6. Cnoowcenue — 3T0 BHEIIHEE BBIPAKEHUE TUIOTHOCTH U MMOPUCTOCTHU MTOYBBHI.
7. Hosoobpazosanus (XUMUYECKHE U OMOJIOTUYECKHE) U 8KI0UeHUs: (BATYHBI, 00-
JIOMKH TOPHBIX MOPOJ, PAaKOBUHBI, KOCTH >KHBOTHBIX, KYCOUYKH KHPITUYa, CTEKIIA,
YIJIA U T.]1.).

BaxHOH XapaKTEepUCTUKOH MOYB SBIISIETCS €€ KUCIOTHOCTh, 00YCIIOBIECHHAs
IPUCYTCTBUEM B HEH OpPraHMYECKHMX U MUHEPAIbHBIX KUCIOT M KOJUIOUIOB, 00ja-
JAOIINX KACIOTHBIMU CBOMCTBaMH.

K/ZdCCLthMKaZ/;u}Z no4e no KuciomHocniu.

ypOBeHB KHCJIIOTHOCTH

pH (III€109YHOCTH ) TTOUB [TouBsr

BonoTtHbie, 00J0THO-TIOA30JUCTHIE, OI-

<45 CuibHOKHUCIIas 30JIUCThIE, KPACHO3EMBI, TPOITMYECKUE.

[Ton3omucTeie, AEPHOBO-TIOI30JIUCTHIE,

4,6-5,0 Kucnas KpPacHO3EeMBbl, TPOTIHUECKHE.

5,1-5,5 Cmabokucias To xe

OKynbTypEHHBIE 1€PHOBO-TIO30IUCTHIE,

5,6-6,0 | bimskas k HeHTpaIbHOU KpPacHO3EMBI, CephIe JIECHBIE.

6,1-7,1 Heittpanbnas Cepsbl€ JieCHbIE, YEPHO3ZEMBI.

YUepHo3eMBI 10KHBIE, KAILITAHOBBIE, CEPO-

1,2-71,5 Cna0orenouHas 3€MbI C IPU3HAKAMU COJIOHIIEBATOCTH.

7,6-8,5 [lenounas COJIOHIIBI, COJIOHYAKHU.

>8,5 CunpHomeI0YHas CooBbIe COJIOHIIBI, COJTOHYAKU.
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Ha npoueccsl mouBooOpa3oBaHUsl CYIIECTBEHHOE BIMSAHUE OKA3bIBACT KJIW-
Mar:
- IpsiMoe (HEMOCPEICTBEHHOE BO3ICHCTBUE AIIEMEHTOB KJIMMaTa);
- KOCBEHHOE (BO3/CHCTBHE KIIMMATa Ha >KUBOTHBIN MUD).

[Tox aTMocdepHBIM KIUMATOM MOHUMAIOT CPEIHEE COCTOSIHHUE aTMOC(epbl
TOW WJIM MHOW TEPPUTOPHUHU, XAPAKTEPUZYEMOE CPEAHUMU MOKA3aTENIMUA METEOPO-
JIOTUYECKUX AJIEMEHTOB (TeMIieparypa, OCaJKu, BJIaXKHOCTh BO3yXa U T.1.) U HX
KpallHUMHU MOKa3aTeIsiMU, JAIOIUMMU MpeACcTaBiIeHrue 00 aMIUIUTyAax KoJieOaHuM
B TEYEHHUE CYTOK, CE30HOB U 1I€JI0r0 ro/ia.

Kinumar dopMupyercs moj BIMSHUEM KOCMUYECKUX (DaKTOPOB (PHEPTHs

ConHiia) u reocepHbIX (BIUSHUE 3€MHOM MOBEPXHOCTU HA (HOPMHUPOBAHUE BO3-

JTYIIHBIX Macc).

Twune! K TMMATOB

['pynna kmumaToB

CpenHsis TeMiiepatypa Bo3ayxa

6ompmme 10°C, °C

XosoaHbie (MOJISIPHBIE) Menee 600
X0J10/IHO-yMepeHHbIe (OopealibHbIC) 600-2000
Temno-ymepennsie (cy00opeanbHbIe) 2000-3200

Tenubie (cyOTponuYecKue) 3200-8000

XKapxkue (Tponnueckue) Bbonee 8000

Knaccudukanys no4s no CTeneHn yBIaKHEHUS.

I'pynna knumaros

Koadpdumment ysnaxuenus (KVY)

o Briconikomy-lBaHoBy

OdeHb BAaXHbIE (IKCTPAryMUIHBIC) bosee 1,33
Bnaxxnbie (r'yMUIHBIC) 1,33-1
[TomyBnaxHble (CEMUTYMH/IHBIE) 1-0,55
[Tomycyxue (ceMuapuaHbie) 0,55-0,33
Cyxue (apugHsbie) 0,33-0,12
Ouenb cyxue (3KCTpaapuIHbIE) Menee 0,12




63

Koadpdunuent yBnaxxunenus (KY) — 310 oTHOIIEHHE KOJMYECTBA OCA/IKOB K
UCIIAPSEMOCTH.

['aBHBIA UCTOYHUK SHEPTUU ISl OMOJIOTMYECKUX U MOYBEHHBIX MPOILECCOB
— COJIHEYHAs paJualus, a OCHOBHON MCTOYHHK YBJIAXKHEHHS - aTMOC(EpPHBIE Ocal-
ku. [locTosaHHbIN
TEIJIO- U BIArooOMeH MeXay MouBod U atMocdepoil popMupyer ruipoTepMuye-
CKMM pPEKHMM IIOYBBI, KOTOPBIN SBJIIETCS BAXKHEMIIUM €€ CBOWCTBOM. B cBsA3M ¢
TUM OO0JIBIIOE 3HAYECHUE MMEET XapaKTepUCTHKa KIMMara MO TeMIIepaTypHbIM
YCIIOBHSIM M YBIIQKHEHUIO.

Ponb k1umaTa kak gakropa moyBooOpa3oBaHuUs.

1. Knumat oOycnaBauBaeT TUI paCTUTEIbHOCTH, TEMIIbI CO3JJaHUS U pa3pylie-
HUSI OPraHUYECKOT0 BEIIECTBA, COCTAB MU MHTEHCUBHOCTH JIE€ATEIbHOCTH MOYBEH-
HOUM MUKPOQIIOPHI U (hayHBI.
2. KimMmar omnpezernsier BOAHO-BO3AYIIHbINA, TEMIIEPATYPHBIA U OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIA PEKUMBI IOYBBI.
3. KimMar onpezesnsier X0 MporeccoB MPEBPaIleHs] MUHEPAIbHBIX COEIUHE-
HUW B MTOYBE.
4, KnuMar okaspiBaeT 0OJIbIIIOE BIIMSHUE Ha TMPOIECCHl BETPOBOM W BOJHOM
9PO3UU ITOYBBI.
Takum oOpa3zoM, 3HaHUE XapAKTEPUCTHUK MOYBBI M KJIMMATa MO3BOJIAIOT OCYIIECTB-
JISITH PalMOHAIBHOE 36MJICYCTPOUCTBO TEPPUTOPHiL, pazpadaThiBaTh ) PEKTUBHBIC
CUCTEMBI 3eMJIEJIEHs, MPOEKTUPOBATh MEIUOPATUBHBIE CUCTEMBI OCYLIEHUS H

OpOIIECHHSI, XHMUYECKON METHOpALMU, SKOHOMUYECKYIO OLIEHKY 3€MENb U T.1.



17 Hoocdepa

buocdepa — camoperynupyromniasicsi, ITMHAMHUYECKH YCTOMYMBAs IJIaHETapHAas
sKocHcTeMa. TakoM OHa cTaysa B MPOLECCE JBOJIONMHU. [[MHamuyeckas yCcTOWYH-
BOCTh OMocdepsl obecrneunBaeTcsi pa3HO00pa3ueM COCTABISIONIUX €€ IKOCHUCTEM,
CaMOPETYJISILMS TOCTUTAETCA MOCPEACTBOM CIIOKHBIX MEXaHH3MOB KpPyroBOpPOTa
BEILIECTB U SHEPIUHU.

MusuiioH JieT Ha3aj B 9BOJIONUU OMOC(epbl MPOU30ILIIO BaXKHOE COOBITHE —
nosiBWIICS 4esoBek. OTIMUKE YeIOBEKa OT JPYTUX >KUBBIX OPraHU3MOB COCTOSIIO B
o0JlaJaHuK CO3HAHUEM, MO3BOJISIONIUM OLICHUBATh PE3YyJIbTaThl CBOCU JEATEIIHbHO-
ctyu. OgHAKO 0JIroe BpeMsl IESITENbHOCTh YEJIOBEKA MPAKTUYECKH HE OTIMYanach
OT JESATENbHOCTU APYTUX KUBBIX OPraHU3MOB U ObLJIa CBA3aHA B OCHOBHOM C Y/JI0-
BJIETBOPEHHEM €CTECTBEHHBIX OMOJIOTMUECKHX MOTPEOHOCTENW — AOOBIBAHUEM IH-
II¥, TONCKOM HMCTOYHUKOB TEIUIa, 3alIMTON OT XUINHBIX 3Beped u T.4. [lo mepe
pa3BUTHs YEJIOBEUECTBA BJIMUSHUE €ro JesTelbHOCTH Ha Oumocdepy pocino. Ho
TOJIBKO OJlarojiapsi CTpeMHUTEIIbHOMY Mporpeccy Hayku U TexHukd (XIX-XX BB.),
YeJOBEK Hayajl MO-HACTOSIIEMY aKTHBHO BMEIIMBATHCS B €CTECTBEHHBIE IMPOIIEC-
ChI, pOTEKaromme B ouocdepe.

Ceituac BIMsHUE NESITCIHHOCTH YeJIOBeKa Ha OMoc(epHBIe IMPOIECCHI CTAJIO
COTMIOCTAaBUMO C BJIMSIHUEM €CTECTBEHHBIX (PAKTOPOB, OMNPEICISBIINX pPA3BUTHE
ouocdepsl Ha MPOTSHKEHUHU BCEH ee mpeasiayiiet ucropuu. IMeHHO B HAIllKM JHU
BCTYIIA€T B CWIy pa3paboTaHHas akageMukoMm B. . BepHaackum koHUENIMs HO-
ocdepsl — chepbl pazyma.

Hoocgepa (o1 Tped. “noos” — MBIIUICHHE, pa3yM) — BbICHIASI CTAJAUSI pPa3-
BUTHS OMochepbl, CBA3aHHAS ¢ BOBHUKHOBEHHEM M CTAHOBJICHHEM B Hel IH-
BHJIM30BAHHOIO0 O0ILIECTBA, ¢ MEPHUOAOM, KOI/Ia Pa3yMHas JAeATeJIbHOCTb 4Ye-
JIOBEKA CTAHOBUTCSH IJIABHBIM ONpeaeJamumM GakTopoM pa3Butus ouocde-
pobl. Bot kak cam B. U. Bepnaackuii nucan o Hoochepe: “UenoBeuecTBo, B3STOE B
1I€JIOM, CTAaHOBHUTCS MOIIHOW Teojoruyeckon cuiou. M mepen HuM, mepen ero

MBICJIBIO, TPYZIOM BCTA€T BOIMPOC O MepecTpoiike 6uocdeprl B UHTEpEcax CBOOOHO
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MBICJISIIIIETO YEJIOBEYECTBA KaK €IMHOTO IIEJIOT0. DTO HOBOE COCTOSTHUE OMOChEpHI,
K KOTOPOMY MBI IPUOIMKaeMcs, U €CTh Hoocepa™.

Ceiiuac Mbl MO>KEM TOBOPUTH JIMIIIb O HAYAIbHBIX CTAAUSIX Pa3BUTHUS HOOCHE-
pbl U B 3aBUCUMOCTH OT TOTO, KaK MOCTPOUT YEJIOBEK CBOM B3aUMOOTHOIIICHUS C
OKpYXalollel ero NpupoHON cpesioi, 3aBUCUT Oyayliee Ouochepsl U CyIIECTBO-
BAHME CaMOT'0 YEJIOBEKA.

JlesTeTbHOCTh YeNIOBEKa, OKA3hIBAIONIYIO BIMSHUE HAa MPUPOIHBIE OHnochep-
HBIE TIPOLIECCHI, IPUHATO HA3bIBATh AHTPOIIOTC€HHBIM BO3/ICHICTBUEM.

Anmponozennoe 6o30elicmeue — NeSITeJIbHOCTh 4YeJI0BEKA, CBA3AHHASA C
peajim3anmeil ero JKOHOMHYECKNX, BOEHHbIX, KYJbTYPHbIX U IPYrUX HHTEpe-
COB, BHOCAIIAsA (pM3NYeCKHe, XUMHUYECKHe, OHOJIOTHYeCKHe U Apyrue u3MeHe-
HHS B OKPY>KAIOIY0 IPUPOJIHYIO Cpeay.

XapakTep ¥ MacuITadbl aHTPOIIOT€HHOTO BO3JIEUCTBUS Ha Onocdepy orpene-
JSOTCS. OUOCOUUANbHOU NPUPOOOIL Ye08eKa, CYyTh KOTOPOMl COCTOUT B CIEAYIO-
ieM:

- C OJJHOM CTOPOHBI, YeJIOBEK — OMOJIOTHYeCKHi 00beKT, YYaCTBYIOIIUI B IJIO-
O0aJIbHOM KpPYTOBOPOTE BEIIECTB W SHEPTUU U CBSI3aHHBIN C OKpYKarole cpenoun
CUCTEMON TPO(PUUECKUX B3aUMOJICHCTBUN (YEIOBEK — TIeTepOoTpO(dHBIA KOHCY-
MeHT-TIoJii(ar ¢ a3poOHBIM TUIIOM 0OMEHA);

- C JPYroil CTOPOHBI, YeJIOBEYECTBO MPEACTABJACT €000l BBICOKOPA3BUTYIO
COIMATBHYI0 CHCTEMY, KOTOpasi MPEABIBISECT K OKPYXKAIOIIEH cpele MHPOKUI
Kpyr HEOHMOJIOTMUECKUX TpeOOBaHUM, BBI3BAHHBIX TEXHUYECKUMH, OBITOBBIMH,
KYJbTYPHBIMU TOTPEOHOCTSIMU, TIPOTPECCUBHO BO3PACTAIOIIMMHU IO MEpPE pa3BU-
TUSI HAYKU, TEXHUKH, KYJIbTYpPHI.

B HacTosiiiee Bpemsi TOTpeOHOCTH YeIOBEKA BBILLIN JAJIEKO 3a PaMKH YUCTO
OMOJOTUYECKUX, MACIITaObl €ro BO3/CHCTBUA Ha Ouochepy 3HAYUTEIHHO MPEBHI-
CUJIM €€ aJalnTalliOHHbIE BO3MOXXHOCTH. [[pyruMu clioBaMH, 4eJI0BE4eCTBO KaK
COLMAJIbHAA CHCTEMA CTAJI0 (PYHKIIMOHUPOBATHL HAMHOIO IIUPE, YeM KaK CH-
crema OMosorudeckasi. Takoe COCTOSIHME B3aMMOOTHOIIEHUN B CHCTEME ‘‘Uelio-

Beueckoe 0011ecTBo — duocepa” BireyeT 3a cOOON HapyILIEHUE CIOKUBILETOCS B
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MIPOIIECCE HBOIONUU OMOJIOTHYECKOTO KPYroBOPOTa M YIPOXKAET IETOCTHOCTH
onocdepsl.

BriziensoT cieayonme OCHOBHBIC 6U0bl AHMPONO2ZEHHBIX 6030€IICEUIL.
N3meHeHHe CTPYKTYpPbI 3¢MHOI NOBEPXHOCTH: CTPOUTEIHCTBO TOPOJOB, IMPO-
MBIIIUICHHBIX TPEANPUATHN, JOPOT, pacralika CTernei, BRIpyoKa JIE€COB, OCYIIIECHHE
3eMellb, CO3JJaHHe UCKYCCTBEHHBIX BOJOEMOB U T.JI.

N3MeHeHHe XMMHUYECKOT0 COCTABA OKPYKAKIIEH NPUPOJIHON Cpebl, BIUsSHIE
HA KPYrOBOPOT BelllecTB B 0uocdepe: 100b19a MOJIE3HBIX CKOITAEMbIX, BHIOPOCHI
pa3TUYHBIX BEmeCTB B atMochepy u rumpocdepy, XUMHU3AUsI CETHCKOTO XO35Ti-
CTBa U T.]I.

N3MeHeHnEe SHEPreTHYECKOro (TEIIOBOro) 0ajaHca OTAeJbHBIX PErHOHOB H
IVIAHETHI B 1eJIOM: KPYITHOMAcCIITaOHOE CKUTaHUE TOIUIMBA, 3arpsi3HEHUE aTMO-

cdepsl “ManbIiMH razamu’’ U T.1.

. I/I3MeHeHI/IH, BHOCHUMBbLIC B KUBYIO NIPUPOAY: YHHUUYTOXKCHHUEC OTACIIBHBIX BHJO0B

OpTraHU3MOB, BBIBEJICHHE HOBBIX MOPOJ] >KUBOTHBIX U COPTOB pAaCTCHUH, mepeme-
IICHUE OPraHU3MOB HA HOBBIE MECTa OOMTAHUS U T.]I.

Bce anTpomnoreHHbie Bo3AeCTBUSI HA OHocepy MOXKHO pa3/eIuTh Ha Mpe-
HaMepeHHbIE (IIeJIeHANPaBICHHbIC) U COMYTCTBYIOINE (HempousBoibHbie). Ilpen-
HAMEpPEHHbIEe AHTPONOIeHHbIE BO3JECTBUA — BO3JCUCTBUS, OCYIIECTBISIEMbIC
YEeJIOBEKOM CO3HATEIBHO JIJISL JOCTHXKEHUSI KOHKPETHBIX 1eJIel: HarpuMep, CTPOU-
TEJIBCTBO TOPOOB, JOPOT, BOJOXPAHUIHUII, JOObIUA TIOJIE3HBIX UCKOMMAEMBIX U T.J.
ConyrcTByl0nIUe AaHTPONOreHHbIE BO31eMCTBUSI BO3HUKAIOT MOOOYHO C MPE]I-
HAMEPEHHBIMU: HampUMep, J0O0bIYa MOJIE3HBIX HUCKOMAEMbIX COMPOBOKIACTCS U3-
MEHEHHEM IMOYBEHHOTO penbeda u T.1. bojee omacHbBIMU ISl OKpYKAIOIIEeH Mpu-
POJHOM Cpebl SBISIOTCS COMYTCTBYIOIIME AHTPOMOTEHHBIC BO3JCHCTBUS: HX
CJIOHO MPOTHO3UPOBATH M OTKIMK OMocdephl Ha HUX TMOSBISIETCS HE Cpasy, a co
CIABUTOM BO BPEMEHHM, BCIICJICTBUE YEr0 MACIITA0bl TaKUX BO3JACHUCTBUN TPYIIHO

pEryIupoBaTh.



18 IonsiTHeE 3arpsA3HEHUs], BUABI M1 HCTOYHUKH

OCHOBHBIM U HanboJIee PacIPOCTPAHEHHBIM BHJIOM aHTPOIIOTEHHOTO BO3ICH-
CTBUS Ha OMocdepy SABISETCA 3arpsi3HEHNE OKpYKarolel IPUPOIHON CPEIbI.

3arpsi3HeHHE OKpY Karolllel MPUPOTHOM CpeJibl — 3TO MOCTYIJICHUE B HEE WITU
BO3HMKHOBEHHWE B HEM HOBBIX, HEXaPAKTEPHBIX IS Hee (PU3MIECKUX, XUMUUYECKHUX,
OMOJOTUYECKUX WIIM UH(POPMAIIMOHHBIX areHTOB, OKA3bIBAIOIIMX BPEHOE BO3JICH-
CTBUE HA MPUPOJHBIE SKOCHCTEMBI M YEJIOBEKa. [[pyrumMu cioBamu, 3azpAa3HeHue
OKpYyJcalouieil npupooOHoll cpedbl — 3TO NMOCTYILUIEHHE B IPUPOAHYIO Cpeay JIlo-
ObIX TBepPAbIX, *KUAKHUX U ra3o000pa3HbIX BelleCTB, MUKPOOPTaHU3MOB HJIM
JHEPruii B KOJUYECTBAX, OKA3BIBAIOIIUX BpeIHOE BO3AeHCTBHE HA 310POBbE
yes0BeKa, ¢uiopy u gayny.

[To mpOUCXOXKIAEHUIO 3arpsI3HEHUE OKPY’Karoleh cpeabl ObIBAET €CTECTBEH-
HBIM M aHTPOINOTeHHbIM. EcTecTBeHHOe 3arpsi3HeHHe — 3TO 3arps3HEHUE, BBI-
3BaHHOE €CTECTBEHHBIMU (IIPUPOIHBIMH) MpUYMHAMHU U KaTacTpodamu. K HuUM oT-
HOCSITCSI U3BEPKEHUS BYJIKAHOB, MbUIBHBIE OYpH, JIECHBIC U CTEIHbIC MOXKapPhl, Ce-
JIEBbIE MTOTOKH, HABOJHEHUS, 3€MJIETPSICEHUS, BBIBETPUBAHUE TOPHBIX MOPOJI, BET-
pOBasi ¥ BOJIHAS 3PO3Usl, MACCOBOE LIBETCHUE PACTEHUI, Pa3JIOKEHUE KUBBIX Opra-
HU3MOB U T.II. AHTPONOTreHHOE 3arpsi3HEHUe — 1TO 3arpsi3HEHHE, SBISIOIICECs
PE3yIbTaTOM XO3AMCTBEHHOM JESITEIIbHOCTH YEJIOBEKA.

BriaensioT cienyronye OCHOBHBIE 6UObI 3aZPAZHEHUN OKPYXAOUIEH MpU-
POZHOW CPENBI:

1. ®u3uyeckoe (mapaMeTpuuecKoe) 3arpsi3HeHUE — 3arpsi3HEHUE, CBS3AHHOE C
U3MEHEeHHEeM (DU3NYECKUX TapaMeTpoB cpefibl. B 3aBUCMMOCTH OT U3MEHEHHUS TOTO
WJIM MHOTO MapaMeTpa pa3inyaroT CIeAYIOMNe BUIbl (U3HMUECKUX 3arps3HEHUN:

a) Tennosoe 3acpsaznenue. IIposBISICTCS B MOBBIIICHUH TeMIIepaTyphl cpenbl. Mc-
TOYHHMKH — TETUIOTPACCHI, MPOMBIIIIICHHBIC BBIOPOCHI TEIJIOM BOJIBI U IHIMOBBIX Ta-
30B U T.[.

0) lllymosoe 3acpsazuenue. 1lposBisieTcs B MPEBBINICHUH €CTECTBEHHOTO YpPOBHS

mymMma 1 HCHOPMaJIbHOM M3MCHCHHH 3BYKOBBIX XAPAKTCPHUCTUK — IMICPHUOJUIHOCTH,
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CWJIBI 3ByKa U T.11. VIcTOuHWKH — paboTa TpaHCTIOPTa, MPOMBIITUICHHBIX YCTPOMCTB,
OBITOBBIX TPUOOPOB, MMOBEJICHUE JTHOAEH U T.[.
B) Paduayuonnoe u paouoaxmusnoe 3acpsizHenus. PagualluOHHOE OOYCIIOBJICHO
JEWCTBUEM MOHU3HPYIOIINX M3JIy4EHUHM, PAJUOAKTUBHOE — COJIEPKAHUEM PaIUO-
aKTUBHBIX BellecTB. [IposiBiiseTcs B MPEBBIIIIEHUN €CTECTBEHHOT'O PauallMOHHOTO
dona 3emmu (1-10 m3B/rom). McTtounukun — pa3paboTka paldOaKTUBHBIX DY,
SJICPHBIC B3PBIBBI (BOCHHBIC M B MUPHBIX IIEJISX), IPUMEHEHNE PAAHMOHYKIUIOB B
pa3IMYHBIX OTpaciaX Xo3sdicTBa (MEAMIIMHA, JHEpreTuKa | JAp.), SJIepHO-
TEXHUYECKHE YCTAaHOBKH (TIOBOTHBIC JIOJKHU U JIP.), aBapUHA HA aTOMHBIX JJIEKTPO-
CTaHITUAX U MPEINPHUITHAX, PAAHOAKTUBHBIC OTXO/IBI.
r) OnekmpomazHumuoe 3azpsaznerue. OOYCIOBICHO JJTUTEIbHBIM BO3ACHCTBHEM
AJIEKTPOMArHUTHBIX moJiel. [IposBiseTcs HapyIMIEeHUSIMHA B TOHKHX KJICTOUYHBIX U
MOJIEKYJIIPHBIX OHOJIOTHYECKUX CTPYKTYpax: MOBBIIMICHUA YTOMIISIEMOCTH, BO3-
HUKHOBEHHH YyBCTBA amaTU U Jp. VICTOYHUKU — BHICOKOBOJIBTHBIE JIMHUM DJIEK-
Tporepeaad, IeKTPOIOJACTAHIINK, aHTEHHBI PAJHO- M TEJICTIEPEIAIOIINX CTAHIIHH,
ObITOBasI TEXHUKA (MUKPOBOJHOBBIC MEUU U JIP.), paauoTeneOHbl, KOMIBIOTEPHI U
T.JI.
2. XuMnueckoe (IeCTpYKIIMOHHOE) 3arpA3HeHHe — 3arpsi3HEHHE, MPOSIBIISIONIeeCs
B YBEJIMUCHUM KOJMYECTBA XUMHUYECKUX KOMIIOHEHTOB B ONPENIEICHHOM 00beMe
CpeIbl 3a paccMaTpUBACMbBIA MMPOMEXKYTOK BPEMEHHU, a TaKXKe MPOHUKHOBCHHE B
Cpelly XMMHUYECKUX BEIEeCTB, OTCYTCTBOBABIIIMX B HEH paHee, WM B KOJIMYECTBAX,
MPEBBINIAOIIMX HOpMY. PasnmnyaroT 1Ba BUIa XUMUYECKUX 3arps3HEHUN:
a) Munepanvroe 3azpsizHeHue — 3arpss3HEHUE MUHEPATBHBIMU BEIIIECTBAMH.
0) Opeanuueckoe 3azpsa3HeHue — 3aTPA3HEHUE OPTaHUYECKUMU BEIIIECTBAMH.

KonudecTBo 3arpsi3HAommx 0nochepy XMMHUIECKUX BEIIECTB OTPOMHO U TI0-
CTOSIHHO YBEJIMYHMBAETCS MO MEPE Pa3BUTHs HOBBIX TEXHOJOTHYECKUX MPOIECCOB.
“ITpuopuTeT” NPUHAMICKUT CIACAYIOUIUM 3arps3HSAIONIMM BEIIECTBAM: AUOKCUIY
Cephl, TSHKEIBIM MeTauilaM (CBUHILY, KaJMWIO, PTYTH H Ap.), TECTUIIHIAM,
oens(a)nupeny, Heptu u HeprenmpoaykTam (YriaeBoAOPOIaM), OKCUY U TUOKCHUITY

yrieposaa, OKCHJaM a30Ta, MOJIMMEPHBIM MaTepuasiaM (mactMmaccaM). Mctounuku
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XUMHUYECKOT0 3arpsi3HEHUs] — XUMUYECKasi, HehTeXuMHUUIeCcKas, MeTajlTypruueckas,
rOpHO00BIBAONIAs], MHUILEBAas U APYTUE OTPACITH MPOMBIIUIEHHOCTH, SHEPreTHKA
(T2C), cenpckoe X035MUCTBO, TPAHCIIOPT, KOMMYHAJIbHO-OBITOBOE XO3SIIICTBO U T.1.
3. buosloruyeckoe 3arpsi3BHeHUe — IIPUBHECEHUE B CPEly U PA3MHOKEHHUE B HEU
HE)KEJIATENIbHBIX, B MIEPBYIO O4Yepeab — JJIsl YEJIOBEKA, OPraHU3MOB (pacTEHUH, KU-
BOTHBIX, MUKPOOPIaHU3MOB), IPOHUKHOBEHNE UX B JKCILTyaTHPYEMbIE IKOCHUCTE-
MBI U TEXHOJIOTMYECKHE YCTpoWcTBa. Paznuuaror ciemyromue BUIBI OMOJIOTHYE-
CKHUX 3arpsi3HEHUN:
a) buomuueckoe (buozennoe) sazpsasuenue. 1IposBiseTcsl B pacipoCTpaHEHUN He-
KeJaTeIbHbIX, C TOUYKU 3PEHUS JIt0/IeH, OMOTCHHBIX BEIIECTB (BBIACICHUN, MEPT-
BBIX TEJ U JIp.) Ha TEPPUTOPHUH UM aKBATOPUH, T[JI€ OHU paHee HE HaOII0AAUCh.
0) Muxpobuonocuueckoe (MukpobHoe) 3aepssnenue. 1IposBISIETCS B MOSBJICHUU B
cpelie HEOOBIYHO OOJIBIIOT0 KOJIMYECTBA MUKPOOPTaHU3MOB.

HcTouHuky OMOJIOTMYECKOTO 3arpsi3HEHUS — MYCOPHBIE CBAJIKU, HECBOEBpE-
MEHHas yOopka Mycopa, NPeANpHUsITHS MPOMBIIUIEHHOI0 OMOCHHTE3a (TIPOU3BO/I-
CTBO OMOKOHIIEHTPAaTOB, KOPMOBOI'O O€JKa, aHTUOMOTUKOB, BaKIIUH, (DEPMEHTOB U
Ip.) U T. 1.

[To macmTabaM 1 pacpoCTpaHEHHUIO PA3INYAIOT JIOKAJIbHOE, PETUOHAIBHOE U
rio0anbHOE 3arpsA3HEeHUs OKpyskaromei cpeabl. JIokajabHoe (MECTHOE) 3arps3He-
HHe — JTO 3arpsi3HeHUE HEOOJNBIION TEPPUTOPHH, KaK MPABUIIO, BOKPYT TPOMBIIII-
JICHHOTO MPEANpUATHs, HACEJICHHOIO MyHKTa. PernoHajibHoe 3arpsi3HeHHe — 3TO
3arpsi3HEHNE, 0OHAPY>KMBAIOIIIEeCs B MIpe/eIax 3HAYUTEIbHBIX IPOCTPAHCTB, HO HE
OXBaThIBaroIIee BCIO TuiaHeTy. IJiodanbHoe ((hoHOBO-OMOChEepHOE) 3arpA3HeHue
— 3TO 3arps3HEHHE, OOHApYKUBaAIOIIEecs B JTF0OON TOUKE MIAHEThl HE3aBUCHMO OT
paccTOsSHUSL OT UCTOYHUKA 3arPSA3HEHHUSL.

B nacrosiiee Bpemsi aHTPONOTEHHOMY 3arpsi3HEHUIO MOABEPTalOTCsl BCE KOM-
MOHEHTHI Onocdepsl (BO3yX, BOIA, TOYBA).

OCHOBHBIMU HMCTOYHHUKAMH 3arpsi3HeHHs aTMOC(epbl SBISIOTCSA MPEANPH-
ATUS YEPHOW M IBETHOM METAUTypTUH, XUMHUYecKas U HePTeXUMUYecKas IMpo-

MBIIIJIEHHOCTH, TerodHepreTuka (TOC, ADC, NpoMBIIUIEHHBIE U TOPOJICKHE KO-
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TEJbHBIE), IPOMBIIIIEHHOCTh CTPOUTENBHBIX MAaTEPHUAIIOB, LIEIUTIOJIO3HO-OyMakHas
U JIepeBo0OpadaThIBaroiasi MPOMBIIUIEHHOCTb, aBTOTPAHCIIOPT, CEIbCKOE XO35ii-
cTBO. ['JIaBHBIMM 3arps3HUTENSIMU aTMOC(EPHOTO BO3AyXa SBISIOTCS OKCUABI yT-
Jepona, okcubl a3ota, SOz U TBepJible YacTUIlhl (IIbUIb, CaXka, 30J1a U Jp.). Ha ux
nomto npuxoautcs ~98% ot obuiero oobeme BeIOpocoB. B atmocdepy moctymaer
TAaK)K€ MHOXECTBO JIPYTMX BPEAHBIX BEIIECTB — YIVIEBOJAOPOAbI, OEH3(a)IUpEH,
aMMHaK, CEpoBOJOPOJI, XJIOp, (PTOp, 030H, popManbaerui, (HEHOIIbI, TIKEIbIE Me-
TaJuIbl, (PPEOHBI U T.JI.

OCHOBHBIMU MCTOYHHUKAMM 3arpsi3HeHHUs1 TUAPocdepbl SABIAIOTCS CTOUHBIC
BOJIbI NIPEINPUATHIA YEPHOM M LIBETHOM METAJUTypruu, XMMHUYECKOH, HEPTEeXUMU-
YECKOH, IEJUTI0JI03HO-OYMaKHOM U JIETKOM MPOMBIIUIEHHOCTH, MAIIMHOCTPOCHHMS,
KOMMYHaJIbHO-OBITOBOTO XO34MCTBA, @ TAK)KE€ CTOYHBIE BOJBI CYJ0B (T.€. (piota).
Boaoembl 3arpsi3HAIOTCS TSDKENBIMU METallJlaMU, HEPThIO U HEPTEHIpOIyKTaMHu,
MECTULIMAAMU, COJISIMU, B3BEIICHHBIMU yactuiiamu, Gpenonamu, CITAB u T.71., BO3-
HUKAIOT TEIUIOBOE, PaJIMalluOHHOE U IpYTHe 3arps3HEHNUS.

OCHOBHBIMM MCTOYHUKAMH 3arpsi3HeHHs JUTOCGepbl SBISIOTCS CEIbCKOE
XO03SICTBO, MEIHOpaIysl, 100bIYa MOJE3HbIX UCKOMIAEMbIX, XUMHUECKasl, HEPTEXU-
MUYecKasi, METaJTypruueckasi 1 BOGHHas! MPOMBIIIIEHHOCTb, SHEPT€TUKA, KOMMY-
HaJIbHO-OBITOBOE XO3SIMCTBO. ['JTaBHBIMM 3arps3HUTENIIMU TOYBBI SBIISIIOTCS Tie-

CTHUIIH/IBI, METAJUIBl, KAPTOH U Oymara, IiacTMacChl, 30J1bI, IIJIaKH.

19 Kputepuu ouleHKH CTeNeHH 3arpsi3HEHUsI

Hrak, B HacTosiee BpeMsi XO3sIMCTBEHHAs JESATEIbHOCTh YeIOBeKa 10 MOUI-
HOCTH BO3JICHCTBHUS Ha Ouocdepy com3mepuma ¢ MpoleccaMu, MPOTEKAIOIINMH B
npuposie. U coBepiieHHO OYEBUIHO, YTO MPOAOJIKATH 0€CKOHTPOJIBLHO 3arps3-
HATh OKPYKAIOLIYI0 NPHPOAHYI0 Cpely 4Yel0Be4eCTBO He MOKET; OJHAKO
NPEKPATUTH CBOK XO03SIHCTBEHHYIO J€ATEJBHOCTh MU XOTHA Obl CHU3HTH ee
TeMIIbl OHO TOKe He B COCTOSIHUM — B CBS3M CO BCE BO3PACTAIOLIUMU MOTPEOHO-

CTAMHU IIMBUJIN3allHU. E)II/IHCTBCHHBIM BBIXOJI0M H3 CJIOKUBIICHCS CUTyalmu sBJIA-
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€TCsl YCTAHOBJICHHE PAllMOHAIBHBIX B3aMMOOTHOLIEHUH YEJIOBEKA C OKPYKAIOLIEH
NPUPOIHOU cpenor. PanuMoHabHbIe B3aMMOOTHOILNEHHMS MPEINnoJaralT Hc-
M0JIb30BAHHE 4Y€JI0BEKOM NPHPOAHBIX pecypcoB 0e3 ymepda NJs OKpYKalo-
el MpUPOIHOM cpeabl U o0ecneyeHre UX BO300HOBJIeHHs. [[pyrumMu cioBaMu,
HEO0OXOJMMO PEeryJupoBaTh KaueCTBO OKpY»Karolie nmpupoanon cpenasl. [lon ka-
4YeCTBOM OKpY Kalolieil NPUPOJIHOM cpebl OHUMAIOT COBOKYITHOCTh IOKa3aTe-
JIEW, XapaKTEPU3YIOIIUX COCTOSIHUE NPUPOIHOMN cpebl. [ perynupoBaHus Kaye-
CTBa OKpPY’KaroUIEH MPUPOJHOU Cpelbl COBPEMEHHOE 3aKOHOAATENBCTBO MHOTHX
CTpaH, B TOM 4ucie U PO, ucnons3yer cucremMy 3KOJIOrM4eCKOro HOpMUPOBAHUSL.

IKonozuueckoe Hopmuposanue (T.e. HOPMUPOBAHUE KAUECTBA OKPYKAIOIIECH
IPUPOJIHOM Cpelbl) - ITO NMPOLEeCcC HAYYHOH pPa3pa0oTKM U IOPHIMYECKOro 3a-
KpPeIUIeHUs] CUCTEMbI KOJIHMYEeCTBEHHBIX U Ka4eCTBEHHbIX HOPMATHBOB COCTO-
SIHMSl OKPY/KAKOIeH MPUPOAHON Cpelbl, IPH KOTOPBHIX o0ecneuynBaOTcs 0J1a-
TONPUATHBIE YCIOBUSA IS KU3HH JI0JAeH U YCTOHYHBOI0 (PDYHKIIHOHUPOBAHUSA
INPUPOAHBIX IKOCHCTEM. /[pyruMu cioBaMu, 3KOJIOTMYECKOE HOPMUPOBAHNUE UME-
€T JBa aclleKTa - peryJMpOBAHME AHTPOIIOTEHHBIX HArpy30K Ha OKPYKAIOLIYIO
cpelly u obecrieueHre 0e30MaCHOCTH OKpYyKarolen cpenbl ais yenoBeka. Lleabro
HKOJIOTMYECKOTO HOPMMPOBAHUSA SIBIIAETCS MOIIEPKAHUE TAKOI'O COCTOSIHUSA IPHU-
POIHBIX SKOCHUCTEM, IPU KOTOPOM HPOUCXOAMUT HEMPEPBhIBHOE 00eCledeHue Mmpo-
1ECCOB OOMEHa BEIIECTBAMU M SHEPrued Mexay NpUpOJOM M YEJIOBEKOM Ha
ypOBHE, 00€CTIeUnBaIOIIEM BOCIIPOU3BOJICTBO KU3HU Ha 3eMIIe.

HopmaTtuBbl KayecTBa OKpPYXAKOIIEH NPUPOJHOM CpeApl NENATCS Ha TPHU
IPYIIIBL: CAaHUTAPHO-TUTHEHUYECKHUE, IMTPOU3BOJICTBEHHO-XO35MCTBEHHBIE U KOM-
IIJIEKCHBIE.

CaHuTapHO-TUTHEHMYECKHEe HOPMATHBBI - 3TO HOPMATUBbI NIPEAEIBHO J10-
MYCTUMBIX YPOBHEH XHMHUYECKOT0, OMOJIOTHYECKOT0, (PU3MUECKOro U paaualioH-
HOTO BO3ACHCTBHIl (MPUMEHUTEIHLHO K 340POBbIO 4esoBeka). OCHOBHBIMU CaHHU-
TapHO-TUTHEHUYECKUMH HOPMATHBAMHU SABJISIIOTCS: NPEACIBHO OOMyCTHUMAas KOH-

neHTpanus Bpeausix BemecTB ITJIK (s XuMuYIecKux U OMOJIOTHYSCKUX BO3ICH-
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CTBUi1) U IIpeNIebHO AOMYyCTUMBIN ypoBeHb Bo3nencTBus [IY (s pusnueckux u
paJualluOHHBIX BO3JICUCTBUN).

Ilpedenvno oonycmuman konuenmpayus IIJ[K — Takoe coaep:xaHue
BPEHOr0 BelleCTBA B KOMIIOHEHTAaX OKpY:Kawuieid cpeabl (Bo3ayxe, Boje,
NMo4YBe), KOTOpPOe NMPHU NMEPUOAUYECKOM (T.e. 32 ONpedeIeHHbIN MPOMEKYTOK
BpeMeHH) MJIM MOCTOSIHHOM (T.e. B TeUeHHe BCeil 'KM3HM 4eIOBeKa) BO3ei-
CTBUM NPAKTUYECKH He BJIMSIET HA 3[I0POBbE YeJIOBEKA U He BbHI3bIBAET He-
OJ1aronpusITHBIX NocjaeAcTBUA y ero moromcrBa. [1/IK BemecTs mist Bo3myxa
BBIPAXKAIOTCS B mr/M3, 11 BoABI — B MI/J, JJIS TIOYBBI — B MI/KT. BenuunHb ITJIK
pa3palaThIBAIOTCA C MCIOJIL30BAaHUEM HAyUHBIX METOJIOB M yCTaHABIMBAIOTCS B
3aKoHoAaTenbHOM Topsiake — TocymapcrBeHHbiMm KomuTeToOM CcaHUTapHO-
IMUAEMHUOJIOTHYecKOro Haazopa (I"'ockomMcaHINMAHAA30P) NPU MIPABUTEIHCTBE
P®. Ileprie Hopmatussl [1JIK BpeaHbIX BelecTB B HaIlIeH cTpaHe ObUIM YCTaHOB-
JIeHbI: U1 BoAbl - B 1939 1., nyist Boznyxa - B 1951 r., mist noussl - B 1980 r. Ceii-
yac B P® yrBepxkaensl u aeictByroT 6osee 500 nopmatuoB I1JIK BpeaHsix Be-
IIECTB JIJIs Bo3ayxa, 6osee 1900 - miist BomoemoB u 6osee 130 - 11t mous.

IIpou3BOACTBEHHO-X03SICTBEHHbIE HOPMATUBBI KaYeCTBa YCTAHABIUBAIOT
TpeOOBaHMS K UICTOYHUKY BPETHOTO BO3/ICUCTBUS, OTPAHUYHBAS €T0 JCSITEIILHOCTh
ONpEAeICHHOM  MOporoBod  BeaWYMHOW. (OCHOBHBIMH  MPOU3BOJICTBEHHO-
XO3IMCTBEHHBIMH HOPMaTUBAMU SIBJISIIOTCS: TPEAEIbHO JOMYCTUMBIN BBIOPOC
[TAB u npenensHo nomyctumbiii cOpoc IIJIC. TTox BeIOpocOoM moHUMAaeTCs TO-
CTYIUICHUE BPEIHBIX BEIIECTB B arMocdepy, Moja cOpocoM — MOCTYIUICHUE BPEI-
HBIX BEIIECTB BMECTE CO CTOYHBIMH BOJAAMU B MPUPOAHBIE BOJHBIE OOBEKTHI.

Ilpeodenvrno oonycmumstit evtopoc I/[B — makcuMaibHOe KOJUYECTBO 3a-
IrPA3HSAIOIIETr0 BelleCTBa, BHIOPACHIBAEeMOI0 B aTMoc(epy OTAeJbHbIM KOH-
KPEeTHbIM HCTOYHUKOM B €JMHHMIy BpeMeHH, NpeBbIlIEHHEe KOTOPOro BeaeT K
npesbliineHno II/IK 3arpsisHsonero semecrsa B IPU3eMHOM CJI0€ BO31yXa H,
KaK CJeJCTBHE, K HeOJIAronpUsiTHbIM MOCJIEICTBUSIM B OKPY:Kalolled ucToy-

HHMK NIPUPOJHOI cpele U Yrpo3e 1JIf 310POBbS JI/Eil.
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Ilpeoenvno oonycmumetit copoc II/IC — makcumMalibHOE KOJUYECTBO 3a-
rpSI3HAIOLIET0 BelecTBa, cOpacbiBaeMOro B COCTaBe CTOYHBIX BOJ B NIPHPO/I-
HbI/i BOJHBIN 00bEKT, NMpeBbIIeHHE KOTOPOro Beaer K npebimenno TIAK
3arpsA3HAIOLICI0 BelleCTBA B JAHHOM NPUPOAHOM oObekTe. [1J[B Bripaxkaercs
B r/c, I[IJIC — B mr/n umu /M. Tlocrarosnenue o Beeaenuu 1B (ITJAC) B mpakTu-
Ky MPUPOJIOOXPAHHOMN JIEATETbHOCTH B Halllel cTpaHe Obu1o mpuHATO B 1978 roxy.
[IAB (ITJC) onpenensercss MHAMBUAYAIBHO IS KaXKA0T0 XUMHYECKOTO BELIECTBA
1 KaXXJIOT0 UCTOYHUKA BBIOPOCOB (COPOCOB), KOTOPHIX MOXKET OBITh HECKOJBKO Ha
onnoMm npennpusatun. Bennuunsl [1JIB (ITJC) ycranaBnuBatorcs I'ocynapcrBen-
HBIM KOMHUTETOM 110 OXpaHe oKpy»kawweil cpeasl (I'ockomikosaorun Poceun),
Munnpupoasl PO unu crnenualbHO YIMOJIHOMOYEHHBIMH OpraHaMyd B 00J1acTd
OXPaHbI OKPYKAIOIIEH CPEIbI.

OCHOBHBIMH KOMILJICKCHBIMM HOPMAaTHBAMM KauyeCTBa SIBJISIOTCS MPEIEIb-
HO JIOITYCTUMbIE HOPMBI HArPY3KH Ha OKPYXaIOIIyr0 npupoanayto cpeny [11H.

[IpenenbHO AOMYCTUMBIE HOPMBI HAarpy3kd Ha OKPYXAIOLIYI MPUPOIHYIO
cpeny IIJIH — 3T0 MakCUMaJIBHO JAOIYCTUMBIE pa3MepPbl AHTPOIIOTEHHOTO BO3/EH-
CTBUSI Ha TPUPOJIHBIE PECYPCHl WM MPUPOJHBIC KOMIUIEKCHI, HE MPUBOJAIINE K
HApYLIECHUIO YCTOMYMBOCTH NPUPOAHBIX 3KocucteM. Hampumep, nHopmbr I1/IH
YCTaHABJIMBAIOT MPENEIbHOE YMCIIO JOMAIIIHETO CKOTa, MPUXOASIIEECS HAa €IUHHU-
1y MAacTOMIIHBIX YTOAWM; NpeaeabHOE YUCIO MOCETUTENEH, TPeObIBAIOIIUX OJIHO-
BPEMEHHO Ha 3KCKYPCHUM B 3aIlIOBEIHHMKE; SKOJOTMYECKUE OTpaHWYEHHUs] Ha HC-
M0JIb30BAaHUE JIECHBIX WJIK BOAHBIX pecypcoB u T.n. Hopmatusel IT[IH pa3zpabaTsi-
BAIOTCSl U YTBEPKIAIOTCA OTPACIEBBIMHU UM MECTHBIMU IKOJIOTMUYECKUMHU OpPTaHU-

3allsAMH.



20 Dxonoruveckne KpU3MChbl H KATACTPO(PbI

IKOJOTHYECKUI KPU3MC — 3TO W3MEHEHHS OKPYKAIOIIEeW Cpelibl, BbI3BaH-
HBIC JICSITEJIbHOCTBIO YEJIOBEKAa, KOTOPBIE PE3KO HApyIIalrT BO3MOXHOCTH HOP-
MaJbHOTO CYIIeCTBOBaHUS o01iecTBa. HepalmonanbHoe npupoonoib30BaHHEe SB-
JISIETCS MPUYUHOM IKOJOTHYECKUX KPU3UCOB U IKOJIOTUYECKUX KaTacTpod. Dxoso-
eudecKull Kpusuc — 3To 00paTUMOE U3MEHEHUE PAaBHOBECHOTO COCTOSIHUS PUPO-
JHBIX KOMIUIEKCOB. OH XapaKTEpU3yeTcs HE CTOJIbKO YCUIEHUEM BO3JICUCTBUS Ye-
JIOBEKAa Ha MPUPOJY, CKOJIBKO PE3KUM YBEJIMUYECHUEM BIIMSHUS U3MEHEHHOW JIO]Ib-
MU MPUPOJIbI HA OOIIECTBEHHOE Pa3BUTHUE.

UenoBe4YeCcTBO CO31AJI0 3KOCHUCTEMY, OCHOBAHHYIO HE HAa paBHOBECHH, a Ha
AKCIUTyaTallMy BOJbI, MOYBBI, IHEPTETUUECKUX U JIPYTUX PECYpCcOB W T.A. Takas
CUTyallusi COOTBETCTBYET Kpu3HCHOU. llociencTBusi KpH3HMCOB BCEraa CIOMXKHO
Mpeoa0JeBaTh. YemOBEK BBICTYNAET MPU AKOJOTHUYECKOM KpPHU3UCE AKTUBHO JIEW-
CTBYIOLIEH CTOPOHOM. MICTOpUS MBUIM3AlMA JOKA3bIBAET, YTO BCIE 3a KOJIOTH-
YECKUM KPHU3UCOM CIEAYET PEBOJIOLMOHHOE M3MEHEHUE BO B3aMMOOTHOUIECHHUSX
oO1iecTBa U NMpUpOAbl. B MpeapIcTOpu M UCTOPUU YEIOBEUYECTBA BBIICIISIIOT PSiIT
HKOJIOTHYECKUX KPU3UCOB U PEBOJIOLIHIA.

1. H3menenue cpeapl OOWUTAaHUSI KUBBIX CYIIECTB, BBI3BABIIEE BO3-
HUKHOBEHUE MPSMOXOJISIINX aHTPOMOUIOB — HEMOCPEICTBEHHBIX MPEIKOB YeJI0-
BEKa.

2. Kpusuc oTHOCHUTEIBHOTO OOEIHEHHS JOCTYIHBIX MPUMUTUBHOMY YEIIO-
BEKY PECYpPCOB MPOMBICIA U COOMpPATENhCTBA, O0YCIOBUBIIETO CTUXUHHBIE OHO-
TEXHUYECKUE MEPOTIPUSITHS THUTIA BBIKUTAHUS PACTUTEIBHOCTH ISl JIy4IIIero u 6o-
JIee paHHEro pocCTa.

3. IlepBblii aHTPOMOTE€HHBINA 3KOJIOTUYECKUN KPU3UC — MAacCOBOE YHUUTO-
KeHHe (MepernpoMBbICEN) KPYIHbBIX KUBOTHBIX («KPpU3UC KOHCYMEHMmO6)), CBs3aH-
HBII C MOCJEAOBABIICH 3a HUM CENbCKOXO3AUCMBEHHOU 9KOJI02UUECKOU PeBoNIOYU-
et.

4. DKOHOMHUYECKHH KpHU3HUC 3aCOJICHUA IIOYB U ACrpadalusa IIPUMHUTUBHOTO
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MOJINBHOTO 3€MJIE/IEINSA, HEJOCTATOYHOCTh €r0 JJIsl PacTyLIEro HapOJIOHACEIEHUS
3emMiId, YTO MPUBEIO K MPEUMYIIECTBEHHOMY PAa3BUTHUIO HEMOJMBHOIO 3€MIIEJie-
Jusl.

5. DKOHOMUYECKUU KPU3UC MAacCOBOIO YHHYTOXEHHS W HEXBATKU PACTHU-
TENbHBIX PECYPCOB, WIH «KPUZUC NPOOYYEHMO8», CBSI3aHHBIA C OOIIMM OypHBIM
pPa3BUTHEM MTPOU3BOACTBEHHBIX CUJI O0IIECTBA, BHI3BABIINHN IMPOKOE MPUMEHEHUE
MUHEpaIbHBIX PECYPCOB, IPOMBIIUICHHYIO, a B JAJIbHEHIIEM U HAYYHO — TEXHUYE-
CKYIO PEBOJIIOIHIO.

6. COBpEMEHHBII KPU3KUC YIPO3bl HEAOMYCTHUMOTO TJI00aIbHOTO 3ar-
pSA3HEHHMS. 371eCh PEAYLIEHTHI HE YCIEBAIOT OYUIIATh OHochepy OT aHTPOTIOT€HHBIX
IPOAYKTOB WJIM MOTEHIHAIBHO HE CHOCOOHBI 3TO C/AENaTh B CHUILy HEIPUPOIHOTO
XapakTepa BbIOPAChIBAEMBIX CHHTETHYECKHMX BEIIECTB. JTOT KPU3UC HA3BIBAIOT
«KpU3UCOM pedyyeHmosy», KOTOPOMY COOTBETCTBYET BBICIIMHM 3Tal Hay4YHO-
TEXHUYECKON PEBOJIOLUHA — PEyTHWIH3aLUs IIPOJYKTOB U YCIOBHOE 3aMBIKAHHE
TEXHOJIOTHYECKHUX LIUKIIOB.

C «KpH3UCOM PEAYLIEHTOB» IOYTH OJHOBPEMEHHO HACTYHNAIOT JIBa APYIHX
HKOJIOTUYECKUX HANPsLDKEHHS: TEPMOJMHAMUYECKOE (TEIUIOBOE) U CHUKEHHE
HAJEKHOCTH 3KOCUCTEM. OHU CBSI3aHBI C 3KOJIOTMYECKUMU OTPAHUYECHUSIMHU ITPO-
U3BOJICTBA SHEPTUU B HIWXKHEW Tpomnocdepe U HapylIeHueM NPUPOIHOrO IKOJIOTHU-
YECKOIro paBHOBecHs. J[aHHbIE IKOJOTMYECKUE KPU3HCHI OJIMkKalero Oyayuero
OyAyT pa3pelieHbl Ha OCHOBE 3HEPIreTUYECKON M 3KOJIOro-IjaHOBOM 3KOJOTHYE-
ckux pesosounid. [lepBast Oyner 3akiaroyaThCs B MAKCUMAJIbHOW SKOHOMHUM SHEpP-
MM U [EPEX0Jie K €€ UCTOYHUKAM, MPAKTUYECKH HE JOOABIISIIONIMM TEIJIO B MPHU-
3eMHBIN cJIo¥M Tporocdeps! (TIaBHBIM 00pa30M COTHEYHBIM), BTOpasi — B PETYJIH-
pyeMoU K038010yuUY B CUCTEME «OOILECTBO — MPUPOAAN.

DKonoeuueckas kamacmpoga — 3TO Npupoouas avomanus (JIATEIbHAS
3acyxa, MacCOBBIM MOp, HallpUMeEp, CKOTa U T. JI.), 3a4aCTy0 BO3HUKAOIIAs HA OC-
HOBE MPSMOTO WMJIM KOCBEHHOTO BO3JIEUCTBUSI YEJIOBEUECKOW JEATEbHOCTH Ha
IPUPOJIHbIE MPOIECCHl U Beaylllas K OCTPO HEeOJaronpusITHbIM 3KOHOMHYECKUM

MOCJIEICTBUSIM MJIM MacCOBOM THO€IM HACEIeHUs ONPEEICHHOT0 PErMOHA; asapus
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mexHu4ecko20 ycmpoucmea (ATOMHOM JJIEKTPOCTaHLMM, TaHKepa U T. II.), IPH-
BE/IIIas K OCTPO HEOIAronpHUsITHHIM U3MEHEHHUSIM B CpE/ie U MOBJEKIIeH 3a co0oil
MacCOBYIO T'MO€IIb JKUBBIX OPTaHU3MOB U SKOHOMHUYECKHUH yliep0; 0AHO U3 cocmo-
AHUU NPUPOObL. DKOJOTHUYECKas KaTacTpoda OTINYAETCS] OT 3KOJIOTMYECKOTO KpH-
31UCa TEM, YTO KPU3UC — 3TO OOPATUMOE COCTOSIHUE, TJI€ YEJIOBEK BBICTYNAET aK-
TUBHO JCHCTBYIOLIEH CTOPOHOM, a KaracTpoa —HeoOpaTuMoe SIBICHUE, YEITOBEK
3[1eCh BBIHYXK/ICHHO TaCCUBHAsl, CTpaJarolias cTopoHa. B Oonee mupokoMm MoHu-
MaHUH 3KOJIOTUYECKUE KaTacTpodbl — 3TO (a3bl pazBuTus 6nochepsl, rae npouc-
XOJUT Ka4eCTBEHHOE OOHOBJICHHE KUBOTO BEIECTBA, HAIIPUMEP, BBIMUPAHHUE OJI-
HUX BUJOB U BO3HUKHOBEHUE JPYTHUX.

B naie BpeMsi MO>KHO Ha0J10/1aTh MHOKECTBO KPU3UCHBIX CUTYallUl, KOTO-
pbI€ CBA3aHBI C POCTOM TEXHHYECKOW BOOPYKEHHOCTU YEJIOBEKAa M €ro MOIIHBIM
BO3JICCTBHEM Ha Npupoay. K HUM OTHOCAT: pa3pylIEHHE 030HOBOTO CJIOs, TapHU-
KOBBIM 3QQeKT, I3p0o3uI0 MOYBBI, IEPEHACETICHHUE, SHEPTETUUECKUI KPU3UC U T. JI.
JU1 mpeo1oyIeHns 9KOKaTacTpo( HEOOXOAUMO YCUIIUSMU BCETO YEIOBEYECTBA OIl-

THUMHU3HUPOBATH B3AMMOOTHOIIICHU A 06IHGCTBa " IIPHUPOABLI.

21 IapuukoBbIii dpdhexT

MapuukoBbiid 3¢eKT — NOCTENEHHOE MNOTEIJICHUE KJIMMAara Ha Halleu
MJIaHETE B PE3yJIbTaTe YBEJIMUYCHHUS KOHIEHTpAIMU B aTMoc(epe aHTPOMOTEHHBIX
npuMecer (OKCHIOB yriiepoja, a30Ta, MeTaHa, 030Ha, peoHa), KOTOPhIE, IPOITYC-
Kasi COJIHEUHBIE JTy4H, NPENSATCTBYIOT JJIMHHOBOJIHOBOMY TEIJIOBOMY HU3JIYYEHHUIO C
36MHOM TOBEPXHOCTH.

B armocdepe 3emau mpoucXoasT T€ K€ MPOIECCHl, YTO U B OOBIYHOM Tap-
HUKE JJIs1 pacTeHuil. Yepe3 cTeKka OKOH B TEIUIUILY TPOHUKAET COJTHEYHBIN CBET U
MOTJIONIAETCA TTOYBOM, KOTOpas YaCTHYHO OTpakaeT ero B BUAE HMHPPAKPacCHOTO
u3iydeHus. Temio He MPOHUKAET CKBO3b CTEKJIO HApPYXy, a OCTaeTCs BHYTpH.
[TapHukoBbIe Ta3bl B Onochepe 3eMIu UrparoT PoJib CTEKIIA.

Hcemounuxu NApHUKOBbIX cA3086.
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1. OCHOBHBIM MCTOYHUKOM yzrexucnozo 2aza CO2 SBISETCS CKUTAaHUE UCKOIae-
Moro TorutiBa. ExeroaHo ero comepkanne B armocepe yBenmmauBaeTcs Ha 5%.
2. IlocraBmukamu B atmochepy memana CHa sBisitorcs 00510Ta, pUCOBBIE TOJIA,
KPYITHBIM POTaThlii CKOT, YTOJIbHBIE MECTOPOXKIAEHUA. EKEroqHo ero coaepkanue B
aTMocdepe yBenuunBaercs Ha 1%.
3. @peoHwbl BHIIEASAIOTCA B MPOMBIIIJICHHOM IPOU3BOJICTBE U B MPOIECCE IKCILTya-
Taruu ObITOBOM TexHUKU. Exxeroausiii mpupoct — 4%.
4. YBenuuenue conaepxkanusi B atmocdepe oxcuoa azoma NO2 (0,3% exeroaHo)
CBSI3bIBAIOT B OCHOBHOM C BO3pPAacTaHHMEM IMPOU3BOJCTBA M MPUMEHEHUS a30THBIX
yaoOpeHuii B ¢/X.

3a nocnenuue 100 neT Bkl MApHUKOBBIX Ta30B B TJI00AIBHOE MOTEIICHUE
kiumata coctaBuit: CO2 — 66%, CHs — 18%, dpeonor — 8%, NO2 — 3% u ocraib-
HBIX Ta30B — 5%. B pe3ynbrare cpeaHsis TemiiepaTypa Ha IUIAHETE MOBBICHIIACH Ha
1,3°C. OpHako, yBEIMUYEHHE KOHIICHTPAIMU IEPEUYUCICHHBIX Ta30B IO-Pa3HOMY
BIIMSET HA BEJIUYMHY MapHUKOBOTO 3(PdekTa, yTo OnpeaensieTcss 0COOCHHOCTIMU
MOTJIONIEHUS CaMOM MOJIEKYJIbI Ta3a: METaH pa3orpeBaercs 0oJblie, yeM (ppeoH, a
dbpeon OoblIIe, YEM OKCUJT yTIIepoa.

[TapaukoBbIit 3ddexT umeeT A 3eMIM Kak MOJOKUTEIbHbIC, TaK U OTPH-
L[aTeJIbHbIE CTOPOHBI.

OmpuyamenvHvle NOCIeOCMBUSL NAPHUKOB020 d(derma.
3a nocinennue 100 netr ypoBeHb MUPOBOro OK€aHa MOBBICHICS B CPEIHEM MpPH-
MEpPHO Ha 25 cM. DTO NPOUCXOAUT B PE3YIbTATE TATHUS MATEPUKOBBIX W TOPHBIX
JICTHUKOB, MOPCKHUX JICTHUKOB, TEIJIOBOTO PACUIMPEHUS OKeaHa U T. .

Hns Poccun, y kotopoit 50% TeppUTOpUM 3aHATO BEYHOW MEP3I0TOM, map-
HUKOBBIN 3P (HEKT NPUBOAUT K CICAYIOIMINM MOCIEICTBUSIM: YBEJIUUEHUE CE30HHO-
ro NpoTauBaHUs IPYHTOB, YTO CO3/IAE€T Yrpo3y JAOpPOram, CTPOCHHUSIM U KOMMYHU-
KaIusiM, 3a00J1a4MBaHUIO, YXYAIICHUIO COCTOSHUS JIECHBIX MacCUBOB U T.1. B pe-
3yJabTaTe 3TU (PaKTOPHI BIEKYT 3a COOOM OOJIbIINE SKOHOMUYECKUE M IKOJIOTHY -
CKHE IPOOIEMEI.

Llonoorcumenvuvle nocieocmeaus napHUKo08o20 3¢ggexma.
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[Tpu r7106aTBHOM TIOTEIUICHUH KJIUMaTa OyJeT OTMEYaThCsl YBEIMUECHUE HC-
MapeHusi C MOBEPXHOCTU OKeaHa U CBSA3aHHOE C HUM BO3pacTaHUE YBIIAKHEHUS
KJIMMaTa, 4TO OYeHb BaXXHO s ¢/X obnactei. [ToBbimenue konnentpauuu CO; B
aTMocdepe crocoOCTByeT MHTEHCU(UKAITUN TPOIECCOB (POTOCHHTE3A, T.€. YBEIIHU-
YEHUIO MTPOYKTUBHOCTU (DUTOIIEHO30B.

[IpoBeneHHbIC pacyeThl OKA3aIM, YTO NpH yBelnueHur KoHIeHTpauuu CO;
B JIBa pa3a, ypoKallHOCTh 3€pHOBBIX MOXET BO3pacTH Ha 67%, KOPMOBBIX KYJIBTYD
Ha 95%.

Takum 00pa3zoM, HECMOTPS Ha HAJTMYUE HEKOTOPHIX MOJIOKUTEIBHBIX CTOPOH
MapHUKOBOTO d(pdeKTa AJisi HA3eMHBIX SKOCUCTEM, TOJIBKO OJIHA MPpobieMa — MOAb-
€M YPOBHS MUPOBOTO OKE€aHa MOKET OTPULATENIBHO MOBJIMATH HA KU3Hb Hacele-
Hus Oonee 30 crpan. [losToMy co3gaH MEXIPaBUTEIBCTBEHHBIA KOMHUTET I10
MPEIOTBPAIICHUIO I100aTBHOTO MOTEIUICHUS KIIMMaTa, KOTOPBIM pa3padoTan cTpa-
TEruto OOPHOBI ¢ MAPHUKOBBIM I (HEKTOM:

1). Yeenuuenue KIIJ[ ucnonb3oBaHusi roproyero Ha TPaHCIIOPTE;

2). PazpaboTka ¥ BHeApeHHE OECTOIUIMBHBIX HMCTOYHUKOB IHEPTUU (COJHEUYHBIC
OaTapeu, BETpSIHbIE MIEKTPOCTAHIIMU, SHEPTUS BOJH U T. 11.);

3). IIpekpariieHne BEIPYOKH JIECOB;

4). BoccTaHOBJICHUE JIECOB;

5). IloBeImeHHE YKOJOTHIECKOTO CO3HAHMUS.

MexBenoMcTBEeHHON Komuccuer mo skonoruu Comerta OesomacHoctu Poc-
cuiickoi denepannu BeIpabOTaHbl MEPHI MO MPEAOTBPALLEHUIO 3arPsI3HEHUS ATMO-
chepol. Hama crpana siBisiercst yuactHuued Kuorckoro cormnaiienus, mpeaycmar-
PHUBAIOIIETO COKpAIIEHUE BHIOPOCOB JBYOKHUCH YTIEPO/ia, KOTOPOE YK MOANHICAIIN
106 ctpan. Cpenu ctpad KHOTCKOTO MpOTOKOIa A0JISI BHIOPOCOB SMOHUM COCTaBU-
na 6,7%, Poccun — 16,7%, ctpan EC — 23%, CILA — 33,6%. /{ns Hammel ctpaHsl
paTuduKaIMy JOroBOpa HE MOBJIEYET 3a cO00M IKOHOMHUYECKUX TTpobiem. Hampo-
TUB, 3a CYET COKpaIIEeHUs BHIOPOCOB, BHI3BAHHOIO CMaJ0M MPOMBIIIIIEHHOTO TMPO-
M3BOJICTBA, Poccust cMoxkeT COKOHOMUTH 110 40% 3JIEKTpOIHEPTrUM, a 3a CUYET IPo-

JaK1 KBOT MOAEPHU3UPOBATH CBOK MPOMBILIUIEHHOCTh (Tak okojo 25%, sto 300
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MJIH. TOHH BbIOpocoB, Poccusi morna Ow1 mpoaate tonbko CIHA). Poccuiickuit
napjJaMeHT HaMepeH B Onmxaiiiiee BpeMsi patuduimpoBats Kuorckoe cormarie-
HUE.

Kpynneimmii 3arpsiaurens Bozayxa — CHIA 3agBHII 0 CBOEM BBIXOAE U3
storo aoroopa. MmenHo Ha CHIA mpuxogutcs HanOoapmMi 00BEM BBIOPOCOB
JIBYOKHCH yriepona, ogHako Biactu CLIA oObsBUIM, YTO pacXxobl HA COKpalle-
HUE 3TUX BBIOPOCOB CIUIIKOM HETaTUBHO CKaXETCS Ha aMEPUKAHCKON SKOHOMHUKE.
Beixon CIIA u3 npouecca octaHOBUT jelicTBUEe KMOTCKOro mpoToKoa, MOCKOIb-
Ky 10 €r0 YCJIOBHUSAM oOIiasi cymMMa BBIOPOCOB BCEX YYAaCTHHMKOB JOJIKHA OBITH HE
MeHee 55%.

Kuraii siBisseTcs BTOPBIM IVIaBHBIM 3arpsi3HUTENIEM OKpYyXKarowei cpeasl. Tak
KaK 3TO roCyAapCcTBO OTHOCUTCS K pa3BUBAIOIIMMCS, TO KHOTCKOE cornanieHue ero
MaJio K 4eMy 0Os3bIBaeT, U COOTBETCTBYIOIINE OIPAaHUYEHHUS HAa HETO IOKa HE pac-
IIPOCTPAHSAIOTCSL.

O4eBUIHO, YTO TOJIBKO COBMECTHBIE YCHJIMS BCETO MHUPOBOIO COOOIIECTBA
MO3BOJIAT COKPATUTh BBIOPOCHI MAPHUKOBBIX T'a30B U YMEHBIIMTH UX HaryoHoe

BO3JICHCTBUE HA OKPYKAIOILYIO CPENY U 300POBBE JIFOACH.

22 Jpo3usi NOYBbI

[TInogopoaHBIM CJIOW MOYBHI MPEACTABIAET COOOM CI0KHOE COUETaHHE Clie-
JTYIOIIAX KOMIIOHEHTOB:
- MUHEPAJIbHBIC YaCTHULIbI;
- JICTPUT, T.€. MEPTBOE OPTaHNUYECKOE BEIIECTBO PACTEHUN U KUBOTHBIX, BKIIFOYAs
OTXOJbI UX KUBHEAECATEIbHOCTH, HA PA3HBIX CTAUSIX PA3JIOKECHUS;
- MHO>KECTBO >KMBBIX OPTaHU3MOB OT peIyleHTOB (rpubOB U OakTepuit) g0 Oosee
KPYIHBIX AeTPpUTO(hAroB (I0KIEBBIX YepPBEH, MOJUTIOCKOB M HACEKOMBIX), (OpMHU-
PYIOIIMX CJIOKHYIO MTUIIEBYIO CETh, OCHOBAHHYIO Ha JIETPUTE.

OxpaHa MOYBEHHOMN PKOCUCTEMbI HEOOXOUMA JJIs MOAEPKAHUS TIJI0I0PO-

TSt TTOYBBI. UTOOBI pacTEHHS MOTJIM BBIKUTH, TIOYBA KaK cpeja OOMTaHUs JOJDKHA
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YIOBIIETBOPSITh UX MOTPEOHOCTSAM B MHUHEPAIBHBIX 3JIEMEHTaX MHUTAHHS, BOJE U
kuciopoze. OueHb BaxkHbI Takke ee PH (KHCIOTHOCTB) M COJIEHOCTh (KOHIIEHTpa-
1us coJierl). YToObl 4eI0BEUYEeCTBO YCTOMYMBO Pa3BUBAIOCH, CJIEIYET OCO3HATh TH-
bl OTPHUIATEIHFHOTO BO3ICHCTBUS HA TIOYBY U MIPUHATH MEPHI 17151 OOPHOBI C HUMHU.
Camoe pa3pyluTeabHOE BIUSHUE Ha TTOYBY OKA3bIBACT IPO3HSL.

Dpo3usi — IMPOIIECC 3aXBaThIBAHUS YACTHI] MTOYBBI M UX BBIHOCA BOJIOM WJIU
BeTpoM. OOBIYHO PACTUTEIBHBIM TTOKPOB MJIM OIABIINEC JIUCThS 00CCIICYNBAIOT 3a-
IIUTY OT Bcex (hopM 3po3uu. B mocneanue aecaTuieTus paciaiika U KyJIbTHBAIUS
3eMelb, NEPEBBINAC, CBEJCHUE JIECOB, MPOBOJIUMBIE B IIMPOKUX MacliTadax s
o0OecrieueHus HACEJICHUSI 3eMJIM TPOJIOBOJIBLCTBUEM, OCTABJIAIOT MOYBY OOHAXKEH-
HOM Y BBI3BIBAIOT OECTIPEIEICHTHYIO 3PO3HUI0, TTOIPHIBAIOILYIO OyAylee miIoa0po-
e,

B HOpManbHBIX YCIOBUAX 3a Toja (POPMHUPYETCs CIOM MOYBBI TOJIIUHOW B
0,4 cM, MOATOMY M TIOTEPU JIOJDKHBI OBITH HE Oouibllie TOM BenuuuHbl. Ho Ha
OOJIBIIMHCTBE JIECHBIX M MAaXOTHBIX 3€MeNb ATOT OanaHc HapylieH. [lo BceMy Mupy
MOTEPU MOUBBI C TOJIEH JOCTUIIIM OKOJIO 23 MJPJ. TOHH B TOJl — 3TO Hopsaka 9,2
MJIH. Ta.

KoBapcTBo 3po3un nposiBisieTcss B ToM, 4To mmoTepst nepoix 20-30% maxot-
HOTO CJIOS TIOYBBI HE CKa3bIBACTCSI HA YPOXKAMHOCTH M KOMIICHCUPYETCS JIOTIOTHH-
TEJIbHBIM BHECEHUEM yI0OpEHUI.

OcHOBHBIE TUIIBI IPO3UH MOYB.
1. T'eosornyeckas (HopMaJbHas) IPO3Hsl TPOTECKACT B ECTECCTBEHHBIX YCIIOBUSX
B PE3YJIBTATE MPOIICCCOB BHIBETPUBAHUS U JICHYJAIIMU. BhIBETprBaHNE BKIIFOYACT B
ce0s1 MHOKECTBO (PU3MUECKUX MPOIECCOB, HAIIPUMED, 3aMEpP3aHUE U OTTAaUBAHUE,
HarpeBaHue U OXJaxJAeHue, abpa3uBHOE JIEUCTBUE MECUAHBIX YACTHII, IEPEHOCH-
MBIX BETpOM U T. . [Ipu 3TOM MOYBEHHBIH MPOUITH BOCCTAHABIUBAETCS B XOJI€
MOYBOOOPA30BAHUS.
2. AHTPONOTeHHas1 IPO3UA CBs3aHA C JICATEILHOCTHIO YeJIOBEKa M BO3HUKAET

B PE3YyJIbTATE:
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- 8bINAXUBAHUS, KOTOPOE OCTABISET MOYBY OTKPBITOM 3HAYUTENBHYIO YacTh Iroja,
MOKa C¢/X KYJBTYphl HE CHOPMHUPYIOT CIUIONTHOW MOKPOB, MPETSITCTBYIOIINI PO-
3UM.
- nepesvinaca, KOTOPbII MPOUCXOIUT B Clydyae, KOT/la TpaBa Ha MacTOMINE Che/a-
eTcsi ObICTpee, UEM PacTeT, U MoYBa OBICTPO OOHAXKAETCH.
- UppuU2ayUOHHOU 2po3ul, BOZHUKAIOIIEH HA CKJIOHAX MPU UCKYCCTBEHHOM OpOIIIe-
HUH.
- 8bIPYOKU 1€Cc08, KOTOPAsi OCTABIISET MOYBY OTKPHITON. K TOMY ke mpoucxoaut
BBEIMBIBAHHE U3 Hee OMOTEHHBIX BEIIECTB, OCOOCHHO a30Ta.
- 3acojeHuss 3eMeNb MPOUCXOMSIIETO B PE3YIbTATE MUCKYCCTBEHHOTIO OPOIICHUS.
Bona pacxoayercs Ha UCHApE€HUE W TPAHCIHUPALMIO, a OCTAOIIMECS MPH 3TOM B
ITOYBEHHOM PACTBOPE COJIM HAKATUIMBAKOTCS B KOJMYECTBE, MPEMSTCTBYIOIIEM Pa3-
BUTHUIO PACTECHUM.
3. BoaHasi 3po3usi HAYMHACTCS ¢ KaneivbHou. JI0KIeBble KalulM, YIapssich O IO-
BEPXHOCTb MOYBBI, pa30UBAIOT NMOYBEHHBIC KOMKH M arperaThbl, a MEJIKHE YaCTUIIbI
3aKyNOPHUBAIOT IMOPHl M MNPOCTPAHCTBA MEXAY APYTMMHU arperaramu, yxyamas
a’pallii0 M YBEJIMYMBAs MOBEPXHOCTHBIM CTOK. DTO NPUBOJAUT K JaJbHEUILIEMY
pa3BuTHiO 3po3un. CTekasi Mo NOBEPXHOCTH, BOAA MOJIXBATHIBAET U YHOCUT YaCTH-
bl TOYBbI. PABHOMEPHOE MX BBIMBIBAHWE C MOBEPXHOCTH HA3BIBAECTCS MJIOCKOCM-
Hou spo3uet. [lo mMepe pa3BUTHS MOBEPXHOCTHOTO CTOKAa BOAA CIMBACTCS B PY-
yeitku. Korga oOpasyeTcsi MHOKECTBO MEJIKUX PYCeN, DPO3UI0 HA3BIBAIOT CMPYIL-
yamoii, a KOTJla HECKOJIbKO MEJIKMX pycell OOBbEIUHSAIOTCS B OJHO KPYMHOE —
ospadictoti. B pe3ynbTare NpOUCXOIUT OMMYCThHIHUBAHUE.

Dpo3us U OMyCTHIHUBAHUE — PE3yJIbTaT OECIIEUHOTO OTHOIICHUSI K OKPYXkKa-
IOIIEHN Cpelie, HO UX MOKHO KOHTPOJIMPOBATH U IPEAYIPEXKIATD.

Memoowl npedynpesicoenus 3po3u.

1. KoHTypHas Bcmamika — MPOU3BOJMUTCS NMEPHNEHIUKYISIPHO CKIOHY, TP 3TOM
BOJIa 3aJiep>KuBaeTcst 00po3aaMHu, MPEAOTBPaIlasi MOBEPXHOCTHBIN CTOK U 3PO3HIO.
2. Y3KONOJOCHBII MOCeB — ATO YepEeJOBaHUE IOJIOC BBICEBAEMOM KYJIbTYPHI U

Tpasbl. [louBa, yHOCMMas ¢ pacliaxaHHbBIX MOJIOC, 3aI€PKUBAETCSA TPABOM.
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3. MoJse3amMTHBIE MOJOCHI — PSI/IBI IEPEBHEB BOKPYT TOJICH.
4. TeppacupoBaHue — 3T0 0(hOpMIICHHE CKIIOHOB B BHJIE CTYIICHEH.
5. becnaxoTHoe 3eMulefiesine - MPUMEHSIETCS B pa3BUBAIOIIMXCS cTpaHax. [louBy
BCIIAXHUBAIOT U1 O0OPHOBI ¢ COpHAKAMU, AIbTEPHATUBON 3TOMY SIBJsIeTCsl 00paboT-
Ka 1noJied repOunuIaMu. 3aTeM 3epHa BbICEBAIOT C MOMOIIBIO TPAKTOPA C CESIIKOM.
B pe3synbrate 3KOHOMAT BpeEMsi, TOIUIMBO, YMEHBIIAETCS YIUIOTHEHHE MOYBbI. He-
JIOCTATOK — XUMHUKATBHI.
6. BoccraHoBJ/IeHHE JIECOB M PACTHTEIBHOI0 MOKPOBA JTYUIlIE BCETO 3alUIIAIOT
IIOYBY OT pa3pyLICHHUS:
- pacTeHusl MPUHUMAIOT Ha ce0s y1aphl TOK/IEBbIX KaIleib;
- KOPHHU PACTEHUN CKPEIUIIOT [IOYBEHHBIC YaCTULIBL;
- PACTUTEIBHOCTh 3aMeJISIET TOBEPXHOCTHBIA CTOK M YCWJIMBAET BIIUTHIBAHUE BO-
JIbl, 3aJIEP’)KUBAECT CMBIBAEMbIE YaCTULbI TIOYBBI;
- CIIOCOOCTBYET HAKOIUICHUIO CHEra, OciaabiisieT MpoMep3aHue OYBbI, YTO IPUBO-
JIUT K JIy4IIEMY BOIUTBIBAHUIO BJIATM BECHOM.
7. PexkyJabTHBalusi 3eMejb BKIIOYAET B ce0S KOMIUIEKC TOPHO-TEXHUYECKHUX,
MEJIMOPATUBHBIX, CEIbCKOXO3SIMCTBEHHBIX, JECOXO3MCTBEHHBIX U JPYIMX BUIOB
paboT, HampaBJIEHHbIX Ha BOCCTAHOBJIEHWE HAPYIIEHHOTO IUIOJOPOAUS TEPPUTO-
puil U CO3aHMs HAa HUX KYJIbTYpPHBIX JaHAMA(TOB.
8. bopbba ¢ 3acojieHHeM ITyTeM BBIMBIBAHHS X OOJIBITAM KOJTUYECTBOM BOJIBI U
OTBOJIOM €€ 4epe3 UCKYCCTBEHHBIE IPEHAKHBIE CUCTEMBI.
Takum o00pa3oM, BO3pOCIIME AHTPONOTE€HHbIE HArpy3KM Ha arpojaHaAmadThl
NPUBOAST K HAPYIICHHUIO SKOJOTMYECKUX (PYHKIMI mouBeHHOro mokposa. IIpo-
L[ECCHl AHTPOIIOT€HHOI'0 OITYCTHIHMBAHUS, BOJHON U BETPOBOM 3PO3UH, BTOPUYHO-
IO 3aCOJIEHHUs, OCOJIOHIIEBaHUs, 3a00JauuBaHusl, 3arpsi3HEHUsS] XUMHUYECKHUMH Be-
MIECTBAMU U PATUOHYKJICHIaMH, HAPYIIICHUS TOPHBIMHU BBIPAOOTKaMU, TIEPEYILIIOT-
HEHUs, 00eCCTPYKTYpUPOBaHUS, NeTyMUPUKAIIMN U Ap. IPUBOIAT K JETrpajaIiuu
nouB. B cBsI3u ¢ 3TUM HEOOXOIMMO MPOBEAEHUE MOCTOTHHOTO MOHUTOPUHTA MOY-

BEHHOT'O TOKpPOBa JIJisi pa3pabOTKU Mep IO MPEJOTBPAIICHUIO Pa3pyIIECHUs MOYB.



23 IIpo6Jiema 3arpsi3HeHUs] MECTUIMIAMU

HecTunuabl (SIAO0XUMHUKATHI) — 3TO XMUMHUYECKHE TpenapaThl AJi 3allUThI
c/x npoaykiuu. JIo HeJaBHEro BpeMeH! MouBbl B POCTOBCKOM 00s1acTH MojBepra-
JIMCh MAaCCUPOBAHHBIM 3arpsI3HEHUAM MECTUIMAAMU. B mociennee BpeMs 3ta mpo-
Ojiema cMsr4miach 3a CUYET YMEHBIICHUS 00bemMa MPUMEHEHUs] MECTUIIUJIOB, UC-
MOJIb30BaHMs OBICTPOpPA3IATAIOIINXCA XUMUYECKUX BEIIECTB, MPUMEHEHUS OHOJI0-
TUYECKHUX METOOB 3aIIUTHI /X MPOAYKIINH, MTOBBIIICHHUS YPOBHS YKOJIOTHIECKOTO
oOpazoBaHus. B CBsI3M ¢ 3TUM 3HAYUTEIHLHO CHU3WICS YPOBEHb 3arps3HEHUS MOY-
BbI, &, CJI€JIOBATEIbHO, U TPYHTOBBIX BOI.

Knaccunduxkanus necTuuaoB 1o 00beKTy BO3AeHCTBHSA:

I'epOuuMABI — YHUYTOXKAIOT COPHSIKHU.
NHcekTHIMIBI — YHUYTOXKAIOT BPETHBIX HACEKOMBIX.
3001uAbI — UCTIONB3YIOT AJI1 OOPHOBI C TPHI3YHAMH.
@OYHruuMabl — YHUUYTOXXAIOT BO30YIUTENICH TPUOKOBBIX 3a00JICBaHUM.

JedoauaHThbl — yOAISIOT JIUCTHS.

o ok~ w0 D PR

HedaopaHThl — yAaIAOT JIMITHUE [IBETKU.
OmacHOCTh MECTULIMIOB 3aKII0YAeTCS B TOM, YTO HH OJMH M3 XHMHKATOB HE
oOnanaeT a0CONMOTHON N30MPATEIHHOCTHIO B OTHOIIEHUH OPTraHU3MOB, IPOTHUB KO-
TOPBIX OH pa3padoTaH. [l03TOMy OHU TIPEACTABIIAIOT YTPO3y ISl BCEX OPTaHU3MOB,
B TOM YHCJI€ U JUIS JIFOJIeH. B CBSI3M € 3TUM MECTULIUABI TAaK)KE HA3bIBAlOT OMOLHU-
JAaMM, T.€. BEIIECTBAMH, KOTOPBIC YIPOKAIOT Pa3INIHBIM (hopMaM KHUBOTO.

[TecTuiuapl TakKe pa3aMYarOT MO XUMHUYECKOW CTPYKType: XJop-, docdop-,
PTYTHOPTaHUYECKUE, ITUAHUCTHIC, MPOU3BOJHBIE MOUYEBHUHBI, MpEMnapaTtbl MEAU U
T.1.

JInsi OLIEHKHM TOKCUYHOCTH TECTHUIUIOB TOJIB3YIOTCS BEIMYMHON CpeaHeil
cMepTebHOM 10361 (J1]150), BeI3bIBarolei rudens S0% moIonbITHRIX dKUBOTHBIX.
Knaccudukanus necTuiiuaoB 1Mo cTeneHd TOKCHYHOCTH:

1. BoicokosizoButhble: JI/[5o ot 50 o 200 Mr Ha 1 Kr mMacchl MOAONBITHOIO

ZKHUBOTHOTIO.
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2. CpennesinoBursbie: J1/[so ot 200 10 1000 mr/kr.
3. ManosimoBursie: JI /5o Boimie 10 T.

HNcnonp30BaHMEe XMMHUYECKHX MNECTUIUIOB IMPUBOAUT K BO3HHKHOBCHHIO pPAda

npobnem:

1. Pa3BUTHIO yCTOWMYMBOCTH Y BPEAUTEIIEH;

2. Bo3poxeHne BpeIuTeneil 1 BTOPUYHbIEC BCIBIIIKA YUCIEHHOCTH;

3. Poct 3atpar;

4, HexenarenpHOe BO3ACICTBHE HA OKPYX AIOIIYIO CPEAY U 310POBBE YEIOBE-
Ka.

HaunGoee mepcneKTHBHBIM PENICHHEM MPOOJIeM, CBS3aHHBIX C MPUMCHECHHUEM
XUMHUYECKHUX IIpEerapaToB, SBISETCS pa3pad0oTKa W MPUMEHEHHE OMOJIOTHYSCKUX
METO0B 0OphOBI ¢ BpeauTessMu. CyIIECTBYET MATh OCHOBHBIX KaTErOpUHA TPH-
POIHBIX METOIOB:

- ¢ IIOMOIIBIO €CTECTBEHHBIX BPAros;

- T'€HETHYECKHUE;

- HCIIOJB30BaHUE CTEPUIIBHBIX CAMIIOB, T.€. BHEJIPEHHUE B MPUPOIHYIO MOIMYIISIIHIO
OeCIIOAHBIX MY>KCKMX 0COO€H, BBIPAILIEHHBIX B JIA0OPAaTOPHH;

- KYJbTYpHBIC, KOTOPBIC 3aKIIFOYAIOTCS B HEXMMHUYCCKOM M3MEHECHHH OJTHOTO WJIN
Oosiee (HaKTOPOB OKPYKAIOIMICH Cpelbl TAKUM 00pa3oM, UYTO OHA CTAHOBUTCS He-
MIPUTOAHOM JIJIsl BpEAUTENICH WIIH OHU HE MOTYT B HEE BHEIPUTCS,;

- ¢ IMOMOIIBIO MPUPOTHBIX XUMHYECKUX COCTUHEHNN (TOPMOHOB).

Takum 00pa3oMm, MCHOJIL30BAHME KOMILIEKCHOTO TMOAXOAa AJisi OOpHOBI ¢
BPEAUTEIISIMH, TTO3BOJISICT B 3HAYUTEILHON CTETICHH CBECTH K MUHUMYMY HCIIOJb-
30BaHUE CHHTETHYECKHUX OPraHUYeCKUX TMECTUIIMIIOB, HE IOABEpras yrpose c¢/x
KYJbTYpPBI, 32 CUET MPHUBEACHUS B JCHCTBHE BCEX OTHOCAIINXCS K 3TOMY COIHATh-

HBIX, DdKOHOMHNYCCKHNX H SKOJOTI'MYCCKHUX (1)aI(T0pOB.



24 O30HOBBIE IbIPHI

O30HOBBIN PKpaH HAXOJUTCS B cTpaTochepe Ha PACCTOSTHUU TOpsiAKa 25 KM
HaJ[ IOBEPXHOCTHIO 3eMJIU. DTOT CJIOM moriomaet 10 99% »xectkoro ynbTpaduo-
JIETOBOTO COJHEYHOTo M3nydeHus (~0,1 MxMm), oOmamaromnero 60IbIIeH SHEPTHEH,
yeM BuauMbiil cBeT (0,7-0,4 Mxm). Jlo moBepxHOCcTH 3eMiid JOXOAUT Julib 1%
Y®-uznyuenus. Eciu 3T0 u3nyyeHrne NpOHUKAET CKBO3b arMochepy B OOIBIIMX
KOJIMYECTBaX, TO OHO MOJKET, MOTJIONIAsiCh TKAHSIMU UBBIX OPraHU3MOB, pa3py-
math MoJsiekyJibl 6enkoB u JJHK. B koneyHOM uTOrE 3TO MPUBOAMUT K POCTY UMCIa
PaKoOBbIX 3a00JI€BaHUN KOXXH, CHIKCHMIO MMMYHUTETA, MaJICHUI0 ypOKalHOCTU
C/X KylbTyp, ru0enu (PUTOIIaHKTOHA B OKE€aHe, HAPYIICHUIO rI100aabHOro OajnaH-
ca CO; u O, B atmMocdepe u T.J1.

Heo06xo1uMoO MOMHUTB, YTO 030H B HMIKHHUX CIIOSX aTMocdephl SIBISETCS
BBICOKOTOKCUYHBIM 3arpsi3HUTENIEM OMACHBIM JIJIsl PACTEHUH U )KUBOTHBIX. HikHue
ciou atMocdepsl U cTparochepa He TEPEeMEIIUBaOTCS.

O30H O3 — CyIIECTBEHHBI KOMIIOHEHT CTPATOC(EPHI, SIBISETCS MPOTYKTOM
BO3/IeicTBUS camoro YD Ha MoJeKyibl kuciaopoaa Oa:

1) 0O, + YO — O:
2). O: + 0, - O3

CymiecTByeT NpeArnoioKEHUE, YTO aTOMbI XJIOpa SBISIOTCS KATAJIU3ATO-
POM TMpoliecca passIoKEHUs 030HA, a JIFOJIM HEBOJILHO MOCTAaBISIOT UX B CTPATO-
chepy:

O3 + ClI"' >CI-0" + O

Cl-O" +0; > CI' +20
ATOMBI XJIOpa OY€Hb MEIJICHHO MOKUIaI0T cTparocdepy. OCHOBHBIM UCTOUHUKOM
xJyiopa sBisitores Gpeonsl. DpeoHsl — 3T0 GropxiopyrieBoaopoabl (XDY), obna-
JAIOIINEe YHUKAJIBHBIM HA0OpOM (PU3UKO-XUMHUYECKUX CBOMCTB, MPEAONpPEICInB-
UM UX IIUPOKOoe npuMeHeHue. OHU He PacCTBOPUMEI B BOJI€, HE TOPIOYHU, HE TOK-
CUYHBI U XUMUYECKH MHEPTHBI. B CBSI3H C 3TUM WX UCHOJIB3YIOT B CIETYIOMINX 00-

JJacTAX:
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- KayecTBE XJIaJIar€HTOB B OBITOBOI TEXHHUKE,
- B IPOU3BOJCTBE MOPUCTHIX IIacTMacc. XPY CMEmHUBarOT ¢ )KUAKON IUIacTMac-
coil mpu NoBhIIIEHHOM JaBiieHnu (Korja naBneHue moHuXaroT, miacTMacca Berie-
HUBAETCA U 3aCThIBaeT, a XDV — yneryduBaercsa B atmochepy),
- DJIEKTPOHHOU MPOMBINUICHHOCTH XPY NPUMEHSIOT ISl OUUCTKA MUKPOCXEM,
- B KauecTBe HOCUTENEH B a3p030JIbHBIX OAJIJIOHUMKAX.

Kpome XDV 030HOBBIN CIIOKM aKTUBHO pa3pylIacTCs MPHU IOJETAaX CBEPX-
3BYKOBBIX CAMOJIETOB U KOCMUUYECKHX KOpaOJIeH.

CymiecTByeT TakKe TEOpHs, KOTOpas MPUIIHCHIBAECT PA3PYLIAIOLIYIO POJIb
razam, BBIXOJSIIMM U3 Pa3ioMOB B 3eMHOUM kope. C MOMOIIbI0 3TOMH TEOpUU 00b-
ACHAETCS TOT (PaKT, 4TO OOJIBIIMHCTBO O30HOBBIX JIBIP PacIojlaraeTcs Haj reoJio-
TUYECKUMU PA3JIOMaMU, HAXOISAIMMUCA OKOJIO IMOJIIOCOB IUIaHEThl, Haja Mcmannu-
er, Kanagoi u 1.1.

Memoowl coxparenus 030108020 c10s 3emu.
1. IlaccuBHBINA METOA — YMEHbBIIIEHHE BEIOPOCOB B aTMOochepy XDV u 3ameHa ux
HKOJIOTMYECKU OE€30MaCHBIMH BEIIECTBAMHU.
2. AKTHBHBIE METO/bI:
- XUMHUYECKOE BO3JICHCTBHE HAa O30HOBYIO JbIPY MPONAHOM MM OyTaHOM,
KOTOPBIE CBA3BIBAIOT aTOMAPHBII XJIOpP B XJIOPOBOJIOPO/,
- BO3JCHCTBHE DIEKTPUUECKUMU 3apsIaMHU, JIIEKTPOMAarHUTHBIM U31y4EHH-

€M, JIa3€POM.

25 DHepreTu4ecKuii KpU3uc

[Iporpecc nuBUIM3ALMMU MPEACTABISET COOOM MpOLIECC 3aMEHbI PYYHOIO
TpyJa APYTMMHU UCTOYHUKAMU SHEPIrUU. be3yciioBHO, MHOTO SHEPIUHU B HACTOSIIEE
BpEMsI PacXOAyeTcs BIIYCTYIO, M €CTh PE3EPBBI ISl MOBBIIIEHUS K.I1.Jl. €€ UCIIOJIb-
30BaHMs, T.€. ISl dHeprocOepexeHuss. OJHAKO COBpEMEHHbIE 00BEMbI TIPOU3BOI-
CTBa TPeOYIOT OrpOMHOT0 KoiuuyecTBa 3Hepruu. CiaenoBaTesbHO, Uil yCTONYHUBO-

ro pa3BUTHs OOIIECTBA HY>KHBI YCTOMYMBBIE SHEPTOPECYPCHI.
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BooO1iie, npupoaHbie pecypebl — 3TO Pa3INYHbIE OOBEKTHI U SBJICHHUS, KO-
TOPBIE YEJIOBEK UCIOJB3YeT VISl CO3JaHuUsI MaTepUATbHBIX Oyiar, 00eCIIeuYnBarOIIIX
HE TOJBKO MOJJIEPKaHHE CYIIIECTBOBAHUSI YEJIOBEYECTBA, HO U MOCTENEHHOE T10-
BEITIICHUE KAYECTBA )KU3HHU.
Kaaccupukanusi pecypcoB 10 HCTOYHUKY NMPOMCXOKICHUS:

1. Buosnoruyeckne pecypcbl — 3TO BCe KHUBbIE CpenooOpasyromue KOMIIO-
HEHTHI OMOC(hEephI: MPOAYIIEHTHI, KOHCYMEHTHI M PEYIICHTHI.

2. MunepajibHble pecypchbl — 3TO BCE MPUTOJIHBIE JIs YIOTPEOJICHHs Belle-
CTBEHHBIE COCTABJIIONINE JIUTOCHEPHI, MCIIOIB3YEeMbIE B XO3SMCTBE KaK MUHE-
paNbHOE CHIPHE WM UCTOUYHUKH SHECPTHH.

a). pyJIHOE — U3 HETO M3BJIEKAIOTCS METaJUIbI,

0). HEpyAHOE — M3 HErO U3BJICKAIOTCS] HEMETAUTMYECKUE KOMITOHEHTHI,

B). TOIUTMBHO-DHEPIEeTUYECKUE — HCIIOJIB3YIOTCS KaK TOIJIMBO M MCTOYHHK DHEP-
THH.

3. JHepreTuyeckue pecypchbl — COBOKYMHOCTh 3Hepruu CojHIla U KOCMOCa,
ATOMHO-IHEPTeTUYECKUX, TOTUIMBHO-IHEPTE€TUUECKUX, TEPMAILHBIX U JPYTUX HUC-
TOYHHKOB YHEPTHUH.
Kaaccupukanusi pecypcoB 1o Ucnoib30BaHHIO UX B IPOU3BO/ICTBE:
3eMebHbIN (OHT (C/X, HE ¢/X, 3eMJIsl HACEJICHHBIX ITyHKTOB),

necHol (oH,

BOJIHBIE PECYPCHI,

THIPOIHEPTETHICCKUE PECYPCHI,

pecypchl GayHbl,

ITOJIC3HBIC UCKOIIACMBIC.

o ok~ w0 D PR

Knaccuduxkanus pecypcoB o cTeneHu HCTOAeMOCTH:
1. Heuncuepriaembie: cCONIHEUHAsi SHEPrusi, SHEPrUsi BETpa, MNPUIUBOB, IBUKY-
IEeNCA BOJBI U T.]I.
2. Hcuepnaempbie:
- BO300HOBIIsIeMble (YUCTHIN BO3MyX, MPECHAsk BOJA, TUIOJOPOIHAS TIOYBA, pacTe-

HUA U ) KUBOTHBIC U T.)I.),
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- HEBO30OHOBJIsIEMbIE (MCKOITAEMOE TOTUTMBO, MUHEPATHHOE CHIPHE).

Pecypcoodecnie4eHHOCTh — 3TO COOTHOLIEHUE MEXKY BEIUYMHON HMPUPOIHBIX
PECYPCOB U pa3MepaMu UX UCIOJIb30BAHMUS.

PecypcHbIil IMKJ — 3TO COBOKYIHOCTbH MPEBPALIEHUI U MPOCTPAHCTBEHHBIX
MEPEMEIICHHUI OMPEIETICHHOr0 BEIECTBA WJIM TPYMIIBI BEIIECTB HAa BCEX 3TaIax
WCIIOJIb30BaHUs €r0 YEJIOBEKOM, BKIIKOYAsl €r0 BIUSHHE, TOATOTOBKY K JKCIUTyaTa-
LMY, U3BJIEYCHHUE U3 IPUPOJIHOM Cpeabl, epepadoTKy, NPEBPAILEHHE U BO3BPAILLIE-
HUE B IPUPOLY.

Haubonee BoCcTpeOOBaHHBIMHU SABISIOTCS 3HEpropecypchl. OHM OBIBAIOT TeEp-
BUYHBIMU (YroJib, HEQTh, AAEPHOE TOIUIMBO, SHEPTUS BOJbI, BETPA U T.JI.) U BTO-
PUYHBIMHU (3JIEKTpO3HEprus). s mpou3BOACTBA 3JIEKTPOIHEPTUU HEOOXOIUMO
HaWTH UCTOYHUK DHEPTHHM IS BpalleHUs reHeparopa. Camblil paclpOCTpaHEHHBIN
METOJI - KUIITYEHUE BOJBI C MOCIEIYIOLIMM IOJYyYEHUEM I1apa BBICOKOTO JIaBJIC-
HUS, KOTOPBIN nojaercst Ha TypOuHy. Komrmiekc TypOuHBI U TeHepaTopa Ha3blBa-
eTcst TypOoreHeparopoM. Jliist HarpeBaHus BOJbI UCIOJIb3YIOT IEPBUYHBIE SHEPTO-
pecypcbl. Hambonee nenecooOpa3HbIM SIBISETCS NMPUMEHEHUE ISl 3TUX Lesel
COJIHEYHOW WJIM F€OTEPMAIbHOM dHEPIUH, CKUTAHKUS Mycopa U Makynartypsl. Kpo-
M€ TNapoBbIX, UCHOJB3YIOT TaKXke ra3oBble M TuApoTypOHHBL. TypOorenepaTopsl
UMEIOT CIICAYIONIME HEJAOCTaTKU: Hebompioe K.1.a. ~ 30-40%; HapylieHne u u3-
MEHEHHE MOBEPXHOCTH 3€MJIU MPHU JA00bIUE TOIJIMBA U CTPOUTEIBCTBE BOJOXPAHHU-
JIMIL; 3arpsi3HeHUEe W 00pa30oBaHME TOKCHYHBIX OTXOJIOB MpPHU TFOPEHUHU TOILIUBA;
TEIUIOBOE 3arps3HEHUE B PE3YJIbTATE PACCEUBAHUS TEILIA.

B nocnennue necatuneTus BpeMs pe3Ko pacTeT KOJIMYECTBO MOTPEOIIIEMbIX
BHEPTrOPECYPCOB, C OJHOW CTOPOHBI, U 3aMETHOE UX UCTOUIECHUE, C Apyrou. Mmeer
MECTO CYIIECTBEHHOE OTCTABaHUE JOOBIYM MEPBUYHBIX SHEPTOPECYPCOB OT UX IMO-
TpeOaeHusl, T.€. IHepeemuueckull Kpusuc. BrIBeCTH 4eoBe4eCcTBO U3 dSHEpreTuye-
CKOTO KpHU3HCa MOTYT aJIbTEpHATUBHBIE HICTOYHUKH SHEPTUU U SJHEProcOepeKeHHE.

DKOHOMHUSI ChIpOM HEPTU U IPYTUX BHUIOB MCKOIMAEMOI'O TOILIMBA MO3BOJIUT
CMSITYUTHh MAPHUKOBBIA 3(PPEKT, COKPATUTh MACIITAObl KHCIOTHBIX JOXKJIEH, CHU-

3UTh NPU3EMHBIA YPOBEHb 030HAa M APYTMX 3arps3HUTENIECH, BO3ZHUKAKOLIUX IPU
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CrOpaHUM TOILIMBA.

W3 anmbTepHATUBHBIX MCTOYHUKOB SHEPTHHM HAWOOJI€e MHOTOOOEHIAIONTUM
SBJIIETCS] COJIHEUHAs YHEPTHs, TaK KaK OHAa OTHOCUTCS K BO3OOHOBJISIEMBIM UCTOY-
HUKAM DHEPTUHU M €€ 3aIachl MPAKTHICCKU HEUCTOIUMBI. ACTPOHOMBI MTOJCUHUTA-
mu, yto ConHile OyneT akTUBHO €lll€ HECKOJIbKO MuIuapaoB Jer. CoyHeuHas
AHEPrus — 3TO KMHETHYECKasi YJHeprusi U3IIyudeHus (B OCHOBHOM CBeTa), 00pa3ylo-
mascst B pe3yjbTaTe TePMOSIEPHBIX peakiuii B Heapax ComHia. B ectecTBeHHBIX
HKOCUCTEMax 3eMJIM JIMIIb HeOOobIIas yacTh ~1% COHEYHOUM YHEPTUU UCTIOIb3Y-
eTcst Juisi (POTOCUHTE3a W 3amacaeTcs B BHUJIE MOTCHIUAIBLHON YHEPTrUU OpraHuve-
CKHX BEIIECTB. 3a CUYET WX PA3JIOKCHHS YIOBJICTBOPSIOTCS SHEPTCTHUECKHE TI0-
TPEOHOCTH BCEX OCTAIIbHBIX KOMIIOHEHTOB AKOCHUCTEM.

Obnacmu npumeHenust COTHEYHOU IHEPLULL.
1. IIpsiMoe UCI0JIb30BaHKHE COJTHEYHOM JHEPTHUH.
1.1. IInockue Konnekmopsl UCTIONB3YIOTCA JIJISi OTOIJIEHUSI U TOPSYETO BOO-
cHaOxeHus 31aHuil. OHU COCTOSIT U3 YEPHOU MOBEPXHOCTU M MPO3PAYHOTO OKHA
HaJ| HEel. DTa MOBEPXHOCTH IMOTJIOMIAET CBETOBYIO SHEPTHIO W MPEBpAIAET €€ B
TEIJIOBYIO, & «OKHO» HE TIO3BOJISIET TEIUTy PacCeMBATHCSA B MPOCTPAHCTBO. UTOOBI
HarpeTh, BO3AYX MPOIYCKAIOT MEXKIY YEPHOW MOBEPXHOCTHIO M OKHOM, a BOAY —
o Tpyoam.
1.2. Domosnekmpuyeckue npeobpazosamenu uiu coiHeynvie bamapeu. OHU
W3TOTOBJICHBI U3 OCOOBIX MAaTEPHUANIOB, B KOTOPBIX MaJaroliasi YHEPTUs CBETa WH-
TYIHAPYET TOTOK AJIEKTpoHOB. Ux k.1m.a. HeBenmko — 10-20%.
1.3. OHepeobawiHy — ITO COOPYKEHUS, UCMONb3ytomme 3QQPexT yBeaudu-
TEJIBHOTO cTekiIa. Ha miomaan B HECKOJIBKO TeKTap YCTAaHABIMBAIOT 3€pKaja, KO-
TOpble (POKYCUPYIOT COJTHEYHBIA CBET Ha KOTJIE, HAXOASAIIEMCS Ha BEpIIMHE Oarl-
HU. BbIcOokas TemriepaTypa mpeBpaiiaeT BOAy B Map, MPUBOMSIIMA B JBHKCHHUE
oObIYHBIN TypOoTeHnepaTop. [1o cBoeit peHTabeIbHOCTH OHU MOTYT KOHKYPHUPOBATh
C aTOMHBIMH DJICKTPOCTAHIIUSIMH. DTO SKOJIOTHYCCKH YUCTHIA UCTOYHUK YHEPTHH.
HemocraTkoM SIBISIOTCS HEOOXOIUMOCTD OOJBIIHX IHIOMIAACH B OJHU30CTh MOTpe-

OuTesst SHEPTUU U TeIuIa.
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1.4. Conneunvle npyowvl — eiie 0oJee MeneBblil croco0 yIaBIUBaHUS U aKKY-
MYJIUPOBAHUSA COJTHEYHOW dHEpPruu. MICKyCCTBEHHBIM BOJIOEM YAaCTUYHO 3aIIOJIHS-
€TCS OYEHb COJICHOW BOJIOW, MOBEPX KOTOPOrO0 HAXOJAUTCA NpecHas Boaa. Ilmot-
HOCTh COJIEHOM BOJBI HAMHOI'O BBIIIE, MIO3TOMY OH OCTA€TCs Ha JHE, MOYTH He
CMENIMBasCh ¢ BepXHUM cioeM. ConHeuHble JIyun 0e3 MoMeX MPOXOAsT Yepes
MIPECHYI0 BOJAY, HO IMOIJIOLIAIOTCSA HIKHUM, IPEBpAIasCh IPU ATOM B TEIUIO.
BepxHuil coM IEUCTBYET, KaK M30JSLMs HE NO3BOJISAsI HUKHEMY OCTBITh. Hemo-
CTaTKHU T€ K€ UTO U Y IHEProOaIlieH.

1.5. Dnexkmpoaus 600bl C IOMOUIBIO COJIHEUHON SHEPTUU:

2 H,O +2e — 2H; + OH . O6Gpa3yromuiics mpu 5TOM BOIOPOJ ABJISETCS DKO-
JIOTUYECKU YUCTHIM TOIUTMBOM, TaK KaK €IMHCTBEHHBIM MOOOYHBIM MPOJTYKTOM €r0
CrOpaHusl SIBJISI€TCS BOAA. DTOT CIIOCOO HAXOAUTCS B CTaIMM pa3pabOTKH.

2. Hempsimoe MCNOJIb30BAHNE COJTHEYHOM IHEPTrHUM.

2.1. Corcueanue 6uomaccol, odpaszyromieiics 3a cuet GoTOCUHTE3A.

2.2. Ilonyyenue memarna B TIpoOLIECCe MUTAHUSA OAKTEpHUl OPTaHMYECKHUMH OTXO/a-
MU (KaHaJIM3allMOHHBIN WII, HABO3 U T.Jl.) B aHA’pOOHOH cpere.

2.3. Ilonyuenue cnupma 3a c4eT CIUPTOBOTO OPOKEHUS CaXxapHOTO COPro, KyKypy-
3bl, BOJSIHOTO THAIIMHTa U JPYTHUX KYJIbTYp B aHA’POOHBIX YCIOBUSX MHUTAHHS
npoxoxeil. Hegocratku — MCIOJIb30BaHME IS IEPETOHKHU TOIUIMBA, TAFOIIET0 MHO-
IO KOIOTH, KOHKYPEHIIMS 33 36MJIM C TUIIEBBIMU KYJIbTYpamMH U T.[.

JApyrumMu anbTepHATUBHBIMUA UCTOYHUKAMU SHEPTUU SIBJISIIOTCS SHEPIrus ma-
JAIOLLEN BOJIbI, SHEPTUsl BETpa, reoTepMasibHasi SHEPrusl, SHEPTUsl IPUIMBOB U OT-
JIMBOB, YHEPTUSI MOPCKUX BOJIH.

Jlnst Hammied ctpaHbl HamOoJee MEPCHEKTUBHBIM BBIXOJOM W3 dHEpreTHye-
CKOTO KpH3HuCa SIBJIECTCA siIepHAas dHEpreThka. flnepHas SHEprusi BbIAEISAETCA B
OOJBIIMX KOJUYECTBAX B XOJE SIICPHBIX PEAKIIUid, TPU KOTOPHIX U3MEHSIOTCS CaMH
aTOMBbI. DTO MOXKET MPOXOJAUTH ABYMS CIIOCOOAMU:

1. Pacmenuienne TsKeJIbIX siiep OJHOTO 3JIEMEHTA Ha JiBa 0oJiee JerKux siapa
apyrux snemenToB: 2®°U + 1 n — 3 n + E + paanoaKTUBHBIE OTXOMEL

I[Ipu pacnaze 1 r 2°U peigensercs sueprun 7,5%107 ][k, Gonblie, 4eM npu
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CrOpaHuM 2 T KAMEHHOI'O YIJIS.
2. SlnepHblil CHHTE3 3aKIIIOYACTCS B COCAMHEHUU JBYX JIETKUX SJIEp B OJIHO
OoJee TaKeNnoe Aapo Apyroro snementa: 2D + 3T — “He + n + E.
N3 1 T peakIIMOHHOW CMECH BBIJICIISIETCS 35107 kJ[x. [IpeBpaiienre UMErOInUXCs
Ha 3emiie 3anacoB aeiitepus (~ 4*10% T) B renmii Moro GBI CTaTh MPAKTUYECKU
HEHUCUYEPIIaeMbIM UCTOYHHKOM SHEPruu Uil yesoBedecTBa. OQHAKO I MMPOBEE-
HUS PEaKIui SAEPHOTO CHHTE3a HEOOXO0IMMa OYEeHb BBICOKAsl TeMreparypa (CBbI-
me 1 miH. rpagycoB). [loka yaanock oCyleCTBUTh TOJIBKO HEYINPaBISEMYIO Tep-
MOSIIEPHYIO PEAKLMI0, NPUBOASNIYI0 K B3PbIBY OTPOMHOM MOIIHOCTH: Ha 3TOM
MPOIIECCE OCHOBAHO ACHCTBHUE BOAOPOAHON OOMOBI.

B 006oux ciydasx cymmapHas macca NMpOAyKTOB pPEakllMd MEHbIIE, YeM Yy
UCXOAHOTrO Marepuana. «Tepsemas» Macca MPEBpaAIa€TCsl B SHEPTUIO COTJIACHO
3aKoHy DifHinTeitna: E=mc?. OcHOBHOI npolece, uaymuii Ha coBpeMeHHbIX ADC,
- 3TO ympasisemoe pacujenienue, Ipu KOTOPOM IHEPTUsi BEICBOOOKIAETCS MOCTe-
MIEHHO B BHJIE Teria. Ternao ucnoap3yercs JUisl KUIsSTYeHUs BOJbI U MOJTyYEHHUS Ta-
pa, IPUBOJAIIETO B JABMXKEHUE 0ObIYHBIE TypOoreHeparopsl. [Ipoiecc pacuierie-
HUS TSDKENBIX SJep MPOUCXOIUT B SIACPHOM peakTope, (PYHKIIMS KOTOPOTO 3aKITI0-
YaeTcs B MOJJICP>KaHUU HEMPEPBIBHOM IEMHON peakluu, KOTopasi He JOJDKHA Tie-
PEXOJIUTH B SIAEPHBII B3PHIB.

B nacrosiiee Bpemst 7151 MOJTYyUYEHHS] SHEPTUU IUPOKO MIPUMEHSIETCS TOJIBKO
paclIeIIEHUE TSKEINbIX saep. Tak, Hanmpumep,

Ipeumywecmea A9C — Bricokasi 3((HEKTUBHOCTh U SKOHOMUYHOCTH, OTCYT-
CTBHE BPEAHBIX BHIOPOCOB B aTMOC(hEpPY B HOPMATILHOM PEXUME PAOOTHI.

Heoocmamku ASC - mnpobiieMa yTHIM3AIMU PAJAUMOAKTHUBHBIX OTXOJOB H
BO3MOXXHOCTh aBapHii, a TaKKe YBEJIIMUCHUE CTOUMOCTH CTPOUTEILCTBA U IKCILTY-
atanu ADC 3a cueT BBEJICHUS HOBBIX CTAHJIapPTOB UX OE30MAaCHOCTH.

IlepcnekTHBBI pa3BUTHS SACPHON JHEPIreTUKH.
- [lepexon Ha aBTOMaTUYECKUN PEXKUM padOThl 1 OCTAHOBKH IIEMHBIX PEAKIUH.
- [IpuMeHeHue peakTOpOB-pPa3MHOKUTENEH, B KOTOPBIX, KDOME SHEPTUU U3 ypaHa-

238 nony4aroT IIYyTOHU-239, Takxke SABISIIOIUNUCS SAEPHBIM TOILIUBOM.
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- Pa3paboTka TepMOsIIEpHBIX PEAKTOPOB, B KOTOPHIX MOXKET MPOBOJAUTHCS TEPMO-
AICPHBIN CUHTE3.

- [ToBblllIeHUE CTaHAAPTOB, NpeabsiBisieMbix K ADC U nepcoHaty.

26 PapmoakTUBHOE 3arpsi3HeHHe

26.1 VIcTOYHUKH ¥ BUBI HOHU3UPYIONTUX U3ITyYCHUN

HonusupyommuM H3jJy4YeHHeM Ha3bIBAIOT J1I000€ H3Iy4YeHHE, MPSIMO WU
KOCBEHHO BBI3bIBAIOIIEE MOHM3AIMIO cpeabl. MloHu3upyronme U3iny4eHus BO3HU-
KAalOT B IPOLIECCE €CTECTBEHHOIO CIIOHTAaHHOIO pacmaja aTOMHBIX sIAEp paauo-
HYKJIUJOB WJIH MOTYT OBITh MOJYY€HBl MCKYCCTBEHHO. Paduonykiuovr — oO1iee
Ha3BaHUE TPYNIbl XMMUYECKHUX 3JIEMEHTOB WJIM MX M30TOIOB, HMEIOIIMX HECTa-
OWJIbHBIE aTOMHBIE SiApa, CIIOCOOHBIE CAMOIIPOM3BOJIBHO PaclagaThCs C UCIyCKa-
HUEM XapaKTEePHBIX M3Iy4eHui. Takol pacraj Ha3bpIBalOT paJUOAKTUBHBIM pacra-
JIOM, @ CIIOCOOHOCTh aTOMHBIX AJI€p K HEMY — PaJMOaKTUBHOCThIO. B pe3ynbrare
PaJMOAaKTUBHOTO pachaia MPOUCXOAUT U3MEHEHHE aTOMHOTO HOMEpa WM Macco-
BOT'O YMCJIa aTOMHBIX s1iep. MI3MeHeHne aTOMHOro HOMEpPa MPUBOJIUT K IIPEBpAILE-
HUIO OJIHOTO XMMHYECKOr0 3JI€MEHTA B APYIroOi; MPU U3MEHEHUU TOJIBKO MacCOBO-
ro 4McCJia MPOUCXOAUT B3aMMONPEBPAILEHUE U30TONOB OJHOTO 3yieMeHTa. K sBie-
HUIO PAJUOAKTUBHOCTU OTHOCAT TaKKE€ M3MEHEHHE SHEPIeTHYECKOrO0 COCTOSHUS
A51ep, MpU KOTOPOM HX COCTaB OCTaeTcs HEM3MEeHHbIM. Hapsany ¢ tepmunom "pa-
JUOHYKIIHIBI" YyIOTPEOISIOT CIIOBOCOUETaHMS "paanoakTHBHBIC BemecTBa" u "pa-
JMOAKTUBHBIE DJIIEMEHTHI" .

HNoHn3upyromue HW3Iy4eHrs BO3JCUCTBYIOT HAa Hally IUIAHETY C CaMOro
Hayaja ee oOpazoBaHus (~4.6 mupa. yiet). Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emisie MPOUCXOIUIO Ha (POHE €eCTECTBEHHOTO0 HWOHMU3MPYIOMIETO HW3ITyYeHUsI.
Ecmecmeennoe uonusupyiowee usnyuenue (IPYrUMHU CIIOBAMH, E€CTECTBEHHBIN
paauanuoHHbId (OH, €CTECTBEHHAsl pajuallysl) CKIAIbIBAETCS W3 W3ITy4YCHUS,
OPUXOASAIIETO W3 KOCMHUYECKOIO MPOCTPAHCTBA (TAJIAKTUYECKOE W COJIHEYHOE

U3ITyYEHHUsI) U U3ITyUYEHHUsI OT paJMOHYKIINJIOB, PACCESHHBIX B 36MHOU KOpE (TOYBE,
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TOPHBIX MOPOJax), BO3AyX€, BOJAEC W BHYTPU KHUBBIX OpraHu3moB. KommuecTBo
€CTECTBCHHBIX (M3HAYaJIbHO CYIIECTBYIOIIUX B MPHUPOAE) PaAJAMOHYKIHIOB
HEBENMKO — HemMHoruM Oosiee 60. Cpenu HuX HauOONBIIMK BKIAJ B
dbopMUpOBaHHE €CTECTBEHHOTO paJHallMOHHOTO ()OHA BHOCAT CIEAYIOLINE
usotonsl: °H, 'Be, 1C, 22Na, K, 8Ru, 21%Pb, ??°Ra, 2%2Th, ?®U, 2*8U u nekotopsie
npyrue. Haubosiee pacnpoCTpaHEHHBIM CpEIu €CTECTBEHHBIX PaJUOHYKIHIOB
apasercas 28U — ma ero gomo npuxomurca 99.8% oT 0OIIEro KOJNUYECTBA
PaIVOHYKIIUIOB.

EctrecTBenHas paauanusi He OKa3bIBaeT HEOJArompUATHOTO BIUSHUS Ha KU-
BbIE€ OPTraHU3MBbI, HaceJsIoIe Ouocdepy, MOCKOJIbKY OHU K HEM MPUCIOCOOIJICHBI.
OnacHOCTh (OY€Hb 3HAUUTEIBHYIO!) MPEACTaBIsAET MCKYCCTBEHHOE HMOHU3HUPYIO-
miee MU3Iy4deHHe, OOYCIOBJICHHOE [ESATENbHOCTRIO uYenoBeKa. Hckyccmeennoe
UOHU3UpYIOoujee U3yyeHue CO3JaeTCs 3a CUET JAEUCTBUS LENOro psaa aHTPOIIOTEH-
HBIX (paKTOpPOB: pa3pabOTKa paJMOaKTUBHBIX Py, CKUTAHUE MHUHEPAIBHOIO Chl-
pbsi, siIepHBIC B3PHIBHI (BOCHHBIE M B MUPHBIX IENSIX), MPUMEHEHHE PaAHOHYKIIH-
JIOB B HayKe M PA3IMYHBIX OTPACIAX XO3siiicTBa (MEAUIMHA, YHEPreTHKa U Ap.),
SAIEPHO-TEXHUYECKHE YCTAaHOBKHU (TIOJIBOJHBIC JIOAKH U Jp.), aBapUU Ha aTOMHBIX
AJIEKTPOCTAHLUAX U NPEINPUATUSAX, OOpallleHHe paJuOaKTUBHBIX 0TX0J0B. McKkyc-
CTBEHHOE HOHHU3UPYIOIEE HM3ITYYCHHE SIBISETCS MCTOYHUKOM PaJAMALMOHHOTO U
PaIMOaKTUBHOTO 3arpsi3HEHUs1 Ouocdepsl: paaualioHHOE OOYCIOBJICHO JCHCTBU-
€M HOHHU3UPYIOLIUX W3Iy4YeHUH, pajlOaKTUBHOE CBSI3aHO C INPEBBIIICHUEM €cTe-
CTBEHHOTO YPOBHSI COACP)KaHUS PaJIMOHYKIUIOB B OKpyKarolel cpeae. B Hacto-
diee BpeMs B Ouocdepe B pe3yibTare ASSTENbHOCTH YEIOBEKa MOSIBUIIOCH 00JIb-
I10€ KOJINYECTBO MCKYCCTBEHHBIX PAAHOHYKINIOB — OPSAIKAa HECKOIBKUX COTEH.

Honusupyroriye nu3rydeHus ObIBalOT IBYX THUIIOB:

1. ® o T 0 H H bl €, IPeACTABIIAIONMINE CO00I KOPOTKOBOJIHOBBIE IEKTpOMAr-
HUTHBIC KOJICOAHUS:

- eamma (y) (A <1 A);

- penmeenosckoe (A =0,06-20 A).

2.KopunyckyJspH bl e, COCTOSIINE U3 DIEMEHTAPHBIX YACTHII, 3apsi-
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AKEHHBIX MOJOKHUTEIBHO WU OTPHUIATEIBHO, TUO0 HEUTPATbHBIX:
- anvgha (o) — MOTOK sAmep aTOMOB u3oTona *He, cocTosimx u3 2-X IpoTo-
HOB U 2-X HEUTPOHOB U C MOJIO)KUTEJIbHBIM 3apsIOM, PABHBIM JIBYM 3JIEMEHTap-
HBIM 3apsaMm |
- bema () — MOTOK AJIEKTPOHOB W/WIIM MO3UTPOHOB (YACTHI] C MAcCOH, paB-
HOI Macce 3JIeKTPOHa, HO TOJIOKUTEIIbHBIM 3apsIOM);
- HeumpoHHOoe — TIOTOK HEUTPOHOB (HE3apsKEHHBIX 3JIEMEHTAPHBIX YACTHII);
- NPOMOHHOe U3TYyUEHUE YCKOPUTETIEH U HEKOTOPBIE IpyTHE.

EcTtecTBeHHBIMU BHJAMU HOHU3UPYIOIIUX U3TYYEHUH SBISAIOTCA O-, B- U }-
U3IIyYEHHUsI, OCTAJbHBIE IOJYYarOT MCKYCCTBEHHO B CIIELHAJIBHBIX YCTPOMCTBAx
(peHTreHOBCKas TpyOKa, YCKOPHUTENN 3apsDKEHHBIX YacCTHUI] — UMKIOTPOHBI, (ha3o-

TPOHBI, CAHXPO(hA30TPOHBI U JIp.).

26.2 buonornyeckoe NeHCTBUE MOHU3UPYIOMINX U3TYICHHMA
buonornyeckoe neficTBUE HOHU3UPYIOIINX U3JTyYCHHUN 3aKIIF0UAETCS B TOM,
YTO TMOTJIOIICHHAS >KUBBIM OPTraHU3MOM 3HEPIUsl pACXOAYETCs Ha Pa3pbiB XUMUYE-
CKHMX CBSI3€M M pa3pyLICHUE KIETOK )KUBOW TKAHH.

OCHOBHBIMH XapaKTEPUCTHUKAMHU BCEX BHJIOB HMOHHU3UPYIOLUIUX H3ITYUCHHIH,
onpenensronuMu 3PGeKT ux BO3ICUCTBUS Ha OMOJIOTHYECKUE OOBEKTHI, SIBJISIOTCS
MOHM3UpYIOLIee AeMCTBHE M MPOHHUKAOIas CHocOOHOCThb. HMonusupyrowee oeti-
cmeue 3aKI0YaeTcs B TOM, UTO MPU MPOXOKICHUHN U3TYyUEHHS MO TKAHSAM KUBOTO
OpraHM3Ma HEUTpaJbHbIE aTOMBI M MOJIEKYJIbl, BXOJSAIIME B COCTAB TKAaHEW, MpH-
OOpeTaoT MOJIOKUTENbHBIN WM OTPULIATEIbHBINA 3apsijl, IpeBpaliasichb, TaKUM 00-
pa3oM, B MOHBL. [IpoHukarowias cnocooHocms — 3TO CIOCOOHOCTh MOHU3UPYIOIIMX
U3Jy4eHU NpPOHUKaTh B TIyOHMHY TKaHEl *UBOro opranusma. Monusupyroiee
JIefiCTBUE U3JIy4eHUN BO3pacTaeT, a MPOHUKAIOIIAst CTIOCOOHOCTh MaIaeT B Psay:

ramMmma — PeHTT€HOBCKOe — HEUTpPOHHOE — OeTa — anb(da

OcHOBHBIE CBOWCTBA OL-, 3- U Y-u3nyuyeHuil npuBeaeHs! B Tadauune 1.

* DneMeHTApHEII 3apa 1 PaBeH 3apsAay OJIHOTO dIeKTpoHa: € = 1,6:1071° K.
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Tabauua 1. OcHOBHBIEC CBOMCTBA O-, 3- U Y-U3TyUCHUI.

Bun Oneprust | Monusupyroiee [Iponukaroiias crnocoOHOCTh
W3J1y4YEHUS JICVCTBHE
anbda or 3109 | ouenb Beicokoe |10 10 cm B Bozayxe u 0,02-0,06 mm
M»>B B OHMOJIOTHYECKOM TKaHU
oeta ot 0,0005 BBICOKOE no 18 M B Bo3ayxe u He Oonee 2,5
1o 3,5 MsB MM B OMOJIOTHUYECKON TKaHHU
ramMmma ot 0,01 HU3KOE HECKOJIBKO COTEH METPOB B BO3AYyXE
1o 3 MsB u 10-15 cM B Onon0OrMYecKoil TKaH!

PaznnuaroT HEmocpenCTBEHHO MOHU3UPYIOIIUE U KOCBEHHO HOHU3HPYIOUIUE
usnyuenusi. K nenocpeocmeenno MOHM3UPYIOMIMM OTHOCAT O- U [B-U3IydYeHUs,
MIPOTOHHOE M3IyYEHUE YCKOPUTENIEH U HEKOTOPhIE JPYTHe, MOCKOIBbKY OHU COCTO-
AT W3 YaCTHUIl, KHHETHYECKass SHEPTHS KOTOPHIX JOCTATOYHA I MOHHM3AIUN TPH
CTOJIKHOBEHHH C aTOMaMH BeliecTBa. HelTpoHHOe, raMMa U peHTT€HOBCKOE U3ITy-
YEHUS SBISIFOTCS KOC8€HHO WOHU3UPYIOIIUMH, TaK KaK OHU MPEACTABISAIOT COOOU
MOTOK HE3aPSKEHHBIX YACTHUIl WU AJIEKTPOMATHUTHBIX BOJIH, B3aUMOJICUCTBHUE KO-
TOPBIX CO CPEAOW MPUBOJIUT K BOBHUKHOBEHHUIO TAKUX 3apSKEHHBIX YaCTHII, KOTO-
pBIE Y>KE CIIOCOOHBI HEMTOCPEICTBEHHO BBI3BIBATH HOHU3AIIHIO.

JleficTBEe HMOHU3HUPYIONMX U3IYYCHUM Ha KUBOW OpPraHu3M OOBIYHO
Ha3pIBalOT OOJydeHHeM. OOIydeHHE MOXET OBbITh BHEIIHUM W BHYTPCHHUM.
Buewnee obnyuenue mpenctaBisieT coOOW  00MyuyeHHE OT HCTOYHHKA,
HAXOJSAIIErocs BHE OpraHu3Ma. Buympenunee o001y yeHue HaOMOMAETCI TpU
MOTIAIAHAH PATUOHYKJIMIOB BHYTPh OpraHu3Ma (C BO3IyXOM, BOJOW, IHIIEH).
BryTpenHee 00iydeHre BO MHOTO pa3 OMacHEe BHEIIHETO, TaK KaK B 3TOM CIIy4ae
oO0JydyeHWe HENpPEephIBHO M €My IIOJABEPraloTCs MPAKTUUSCKH BCE OpTraHbI,
OTCYTCTBYET 3allUTHOC JICUCTBHEC KOXXHBIX TIOKPOBOB; BpeMs OOJydCHHS
YBEJIMYMBACTCS M COBIIAJIA€T CO BpeMEHEM NPEeObIBaHUS PAJMOAKTHBHBIX BEIIECTB
B OpraHW3Me; HeJIb3s HCIIOJNB30BaTh METOJbI 3allUThI, pa3paOOTaHHBIE IS

BHeIIHEro oOnmyueHuss W T.0. llpu BHemHeM OOJIY4YEeHUH  OIMACHOCTH
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WOHU3UPYIOMIETO W3IIYYCHHUS TMPSMO MPOIMOPIHOHATBFHA €r0  POHUKAIOIIEH
CIIOCOOHOCTH, TTPU BHYTPEHHEM — HOHU3UPYIOIIEMY JEHCTBHIO.

B pesynpTaTe 00JydeHHs BHYTPH TKaHEH >KMBOTO OpraHh3Ma MpOTEKaroT
CJIOXHBIE MPOTIECCHI, KOTOPHIE ICIIAT Ha JBa dTara:

l.IlepBUUYHBIE WIM NTYCKOBBI € I POI[EC C b, IPOTEKAIOIIUE B
HaYaJIbHBIA MOMEHT OOJIy4eHHS] B MOJIEKYJIaX >KMBBIX KJIETOK M OKPY>KAIOIIETO UX
cyoctparta. VX ocymiecTBieHne UAeT nOCMAOULHO:
- Qusuueckas cmaous (t ~ 1013 ¢) — mornomenue sHepruu M3IydeHHs, CONPO-
BOXJJa€MOE MOHU3AIMEN (OTPHIB AJEKTPOHA OT aToOMa) U BO30YKAEHUEM (TIEPEXO/T
AJIEKTPOHA Ha 0oJiee yJaJIeHHYIO OT siipa OpOUTY) aTOMOB B MOJIEKYJiaX OMOJIOTH-
YeCKOM TKaHU;
- Qusuxo-xumuueckas cmaous (t ~ 1012 ¢) — nepepacnpenenenue n36bITOUHOIM
DHEPTUU BO30YXKICHHBIX aTOMOB, B PE3YJIBTATE YETO MPOUCXOIUT Pa3phIB XUMUIEC-
CKUX CBSI3€H U IMOSBJICHHUE YaCTHII, 00JIaJalONINX BBICOKOW XMMUYECKON aKTHBHO-
CTBIO — CBOOOIHBIX PaIUKAIOB, TEPOKCUIOB H JIP.;
- xumuueckas cmaous (t ~ 10 ¢) — BzanmonelicTBre NPOIYKTOB IPELIECTBY-
IOIKUX peakiuil (MOHOB, CBOOOIHBIX PAIUKAIOB U Mp.) APYT C APYrOM, a TaKkKe C
OKPYXAIOIMMU UX MOJIEKYJIaMH OMOJIOTMYECKON TKaHH, YTO MPUBOJUT K BO3HHK-
HOBEHHUIO OMOJIOTMYECKH aKTHBHBIX COCIMHCHHH, Pa3pyMAIOIIUX CTPYKTYPY KH-
BOU KJIETKH, U BBI3BIBAET, TAKUM 00pa3oM, €€ THOeIIb.

2.PazBuTue nydueBBX 39 HPEKTOB WIM MOPaXeHHH, ABII-
IONIUXCS CJICICTBHEM HM3MEHEHHWH Ha KJICTOYHOM YPOBHE WM 3aKIIOYAIONINXCS B
HapYIIEHUU HOPMAJBLHOTO TEUCHUS OMOXMMUYECKHUX PEaKIuii, oOMeHa BEIIECTB U
U3MCHEHUH CTPYKTYPHI M (DYHKIMHA OTIEIHHBIX OPTAaHOB M CHUCTEM YKHBOTO Opra-
HU3Ma. Beimenstor mpu muna mydeBsix 3¢ (HeKToB:
- comamuyeckue (TEIECHBIE) — PA3BUBAIOTCS B PaHHUE CPOKHU TOCIE OOIyve-
HUS: TydeBbIE 0’KOTH, KaTapakTa Tjia3, OCTpas U XpOHUYECKas JTydeBbIe OOJIC3HH,
- comamuxo-cmoxacmuyeckue (BEpOSTHOCTHBIC) — Pa3BUBAIOTCS B OTJAJICHHBIE
CPOKH TIOCIIe OOJIyICHHS: HapyIIeHne KPOBETBOPEHUS (JICHKeMHUsl, JISWKO3BI U JIp.),

COKpamCHUEC NPOAOJDKHUTCIbHOCTH KU3HH, 3JIOKAYCCTBCHHELIC HOBOO6paSOBaHI/I$I,
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IMOPHUOTOKCUYECKUI U TepaTOreHHBIN 3P (EKTHI;
- 2eHemuyecKue — HacJIeACTBEHHbIE U3MEHEHHUS: T€HHbIE MYTAIIUU U XPOMOCOMHBIE
abepparuu.

Koneunsrit a3 ekt 0bmyueHus sBIseTcs CyMMapHBIM Pe3ylIbTaToM OOIyde-
HUS KIIETOK W MOCIEAYIOUUX npoyeccos UX eoccmarnosnenus. BoccTaHOBIEHUE
CBSI3aHO C MpOTeKaHHeM (EepPMEHTATUBHBIX peaKIMil U 00YCIOBIEHO SHEpreThye-
CKUM OOMEHOM.

PaznuuHble opraHbl ¥ TKaHU YEJIOBEYECKOTO OpraHu3Ma oOJaJaroT pa3HOH
YYBCTBUTEIBHOCTHIO K MOHU3UPYIOIIUM H3IydeHUsIM. Eciii B KauecTBe KpUTepus
PaAMOYyBCTBUTEIBHOCTH HMPUHITH MOP(OIOTUYECKHE U3MEHEHUS, TO MO CTENEHU
BO3pACTaHusl YyBCTBUTEIBHOCTH OpPraHbl W TKAHM OpPraHM3Ma Ye€JIOBEKAa MOKHO
pPacHoJIOKHUTh B CIEIYIOLIEM MOPSIIKE: HEPBHAS TKAHb, XPsIIeBas U KOCTHAs TKa-
HU, MBIIIEYHAs] TKaHb, COCIMHUTEIbHASA TKAaHb, IIUTOBUJIHAS KEJe3a, MUILIEBapH-
TEJbHBIE XKeJIe3bl, JIETKHE, KOXKa, CIIM3UCThIE 000JOUKH, MTOJIOBBIE JKEJe3bl, TUM(O-
WJIHAsl TKaHb, KPACHBIM KOCTHBIM MO3T. Kpumuueckum opeanom Ha3bIBAIOT OPraH,
TKaHb, YaCTh TeJla WJIN BCE TEJO, OOIYYEHHE KOTOPBIX HNPUUYUHSAET HauOOJBIIMNA
yiepO 310pOBbIO TAHHOT'O JIUIA UJIA €0 TOTOMCTBY.

buonornueckoe neiCTBUE MOHU3UPYIOLIUX H3JIYYEHUN XapaKTEpU3yeTCs Ps-
JIOM 0COOEHHOCTEH:

1. HeomyTuMoCTh nelCTBUS HA OPraHU3M YeJIOBeKa. Y JIFOJEN OTCYTCTBYIOT
OpraHbl YyBCTB, KOTOpbIE€ BOCIPUHUMAIK Obl MOHU3UpYIOIIKE u3nydyeHus. [1oaTo-
My YE€JIOBEK MOXET BIOXHYTb, MPOTJIOTUTh PAJIUOHYKIH] 0€3 BCIKUX NEPBUUYHBIX
OIYILICHUH.

2. Hannuue nateHTHOro (CKPBITOTO) MEpHOJa MPOSIBICHUS JIy4eBOTO Mopa-
*eHus. BunuMble n3BMEHEHUs] KOXKHBIX TOKPOBOB, HEJOMOTaHUE, XapaKTePHbIE IS
JTy4eBOro 3aboseBaHMUsl, MPOSABIISIOTCS HE CPasy, a CIIyCTs] HEKOTOPOE BPEMs.

3. Hannune apdexra cymmupoBaHusi OTJIOMIEHHBIX /103, KOTOPOE MPO-
UCXOJUT CKpBITO. Ecu B OopranusMm 4yenoBeKa CUCTEMAaTUYECKH OynyT MomajnaTthb
paZoaKTUBHBIE BELIECTBA, TO CO BPEMEHEM J03bl CYMMHUPYIOTCS, UTO HEU30EKHO

IPHUBOAUT K JIYUYCBBLIM IMOPAKCHUSM.
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4. [Topaskaromiyie CBOICTBa PalMOHYKIHIOB HE MOTYT OBITh YHUYTOXKE-
Hbl HU XMMUYECKUM, HU KaKUM-THOO APYTMM cIOcOOOM, TaK Kak IMPOLECC Paguo-

AKTHUBHOTI'O paciiaaad HC 3aBUCUT OT BHCITHUX Q)aKTOpOB.

26.3 KonudecTBeHHas olleHKa 00TyUeHHS

JIJisT KOMTMYECTBEHHO!N OIIEHKH OOTYYCHHs MCTIOJIB3YIOTCS CIEIYIOIINE BEIH-
YUHBI: aKTUBHOCTH PAIUOHYKIIH/IA, YKCIIO3UIIMOHHAS 103, TIOTJIONIEHHAs 71034, K-
BUBaJICHTHAsI 71032, dpPexTuBHAS 103a.

Pacman Bcex aTOMHBIX si/iep JaHHOTO PaJHOAKTUBHOTO 3JIEMEHTA MTPOUCXOIHUT
HE OJHOMOMEHTHO, a MOCTENECHHO. B KaXayro CEeKyHIy pacmaay IOJBepracTcs
JUIIb HEKOTOpask 4acThb OT OOIIEro 4uciia aTOMHBIX SIAEP PaAUOHYKIWIA. JTa
HEM3MEHHAs JUIA KaXJIOTO DPAJIMOHYKJIMAA BEIMYWHA HA3BIBACTCS NOCHMOSHHOU
paouoakmueno2o pacnaoa A (WIM paguoakKTUBHON MOCTOSIHHOW) paguoHyKIUIa U
MIPEICTABIISIET COOOM BEPOSTHOCTH pacliajia Ha OJHO SAPO B €IWHUILY BPEMEHHU.
Jlnst  XapaKTepUCTUKH YCTOMYMBOCTH siiep K PaJdOaKTUBHOMY pacmamy
WCITOJIB3YETCSl €IIe OJHA BaKHAs BEIMYMHA — TEpHUOJ TMoiypacnana. [lepuoo
nonypacnaoa Tip — 2TO BpeMmsi, B TEYEHHE KOTOPOrO YHCIO SJIEp JaHHOTO
paMOHYKIIUJa B pe3yJdbTaTe CaMOMPOU3BOJBHOTO PAJMOAKTHBHOTO pacraja
YMEHBIIIAETCS B JBa pa3a. B 3aBUCHMOCTH OT BEJMUYWHBI TEpUOAa TOJypaciaga
pasnudaroT kopotkoxuBymmue (T12 < 1 rox), cpenaexkupymme (1 rox < Ty <100
JIET) ¥ AOATOXUBYIIKE U30TONHI (T12 > 100 ner).

Konn4ecTBo pagnoakTUBHOTO BEIIECTBA MPHUHSITO BBIpAXKaTh HE B €IMHUIIAX
MaccChl, @ B €IMHHUIIAX aKTUBHOCTH. AKMUBHOCb pAOUOHYKAUOA A — DTO Mepa ero
KOJIMYECTBA, BRIPAKEHHAS YHCIIOM aKTOB SJICPHOTO paciiaja B SAMHHUILY BPEMCHH:

N m\

M‘ H

rae Na = 6,02:10% — yucno ABoraapo, M — Macca paanoaKTUBHOTO usorona, M —
MOJICKYJISIpHAsE Macca MU30ToTa.
Jlst xapakTepucTHKA (POTOHHBIX M3JIyYeHHH 10 3PPEKTy HOHU3AIUH, BBI3BI-

Ba€MOMY B BO3AYX€C, UCITIOJB3YCTCs BEJINMYUMHA 3KCH031/II_[I/IOHHOI\/’I JO3BI.
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Oxcnosuyuonnas 0oza Dx — 310 cymmapHbIil snextpudeckuii 3apsn (dQ)
MOHOB OJIHOTO 3HaKa, 00pa3ymoMXcs B €AUHHUIIE 00beMa CyXOro BO3ayXa ¢ Mac-

coit dm B YCIOBUAX JICKTPOHHOI'O PABHOBCCHAL

OCHOBHBIMH JO3UMETPUUYCCKUMHU BEIMYMHAMU B OOJACTH PaaUAIMOHHOMN
0€30MacHOCTH ABJISIFOTCS MTOTJIOIICHHAS] U SKBUBAJICHTHAS JIO3bI.

Toenowennas 0o3a MOHU3UPYIOMIETO M3NyueHus: D — 3To BennunHa cpennen
sHeprun m3nydeHus (deg), mepeganHoi UM 00bEMy BEIIeCTBA B IIEpecyeTe Ha €/Tu-
HUIy Macchl (dm) aToro oobema:

_de
~ dm

IxeusaneHmuas 0o3a MOHU3UPYIOIIEro u3iaydeHus H — 310 mpowusBeneHue
MOTJIONICHHON 03Bl Ha CpeaHUI KOA(h(UIIMEHT OMAaCHOCTH BUa HOHU3UPYIOIIETO
usznydenust Wg (Tak Ha3biBaeMblil "Kod(pduimeHT kauectna') B JaHHOM DJIEMEHTE
o0beMa OMOJIOTHYECKOW TKaHHU:

H = DWrg

KoaddummenT kauectBa siBnsieTcss 6e3pa3MepHbIM YHUCIOM U XapaKTEPU3YET
OTHOCHUTEIBHYIO OMOJIOTHYECKYI0 3(()EKTUBHOCTh Pa3IMYHBIX BHJIOB HOHU3UPY-
IOIUX U3NydeHnil. Bennunaa kordduiimenTa KkadyecTBa 3aBUCUT OT YHEPTUU U3ITY-
YeHUSI U MOXKET cocTaBysATh oT 1 70 20 (cMm. Tadaumy 2).

[Tpu ogHOBpEMEHHOM BO3/ICHCTBUH HECKOJIBKHUX BUAOB M3IIYUYCHUS C Pa3iIvd-
HBIMH KO3 (UIIMEHTaMHU KauyeCcTBa SKBUBAJIEHTHAs J03a OIpPEACNIeTCS CyMMOM

9KBUBAJICHTHLIX A03 AJIA 9TUX BUAOB U3JIIYUYCHUA:

H= ) DW,
R

B kxadecTBe Mephl pricka BOSHUKHOBEHHUS CTOXAaCTHUYECCKUX 3(PGhEeKToB mpu 00-
Jy4EHUHU BCETO TeJla YEIOBEKa U OTICIBHBIX €r0 OPraHOB M TKaHEH OBLIO BBEIICHO
noHsATHE d)PEKTUBHON IKBUBAICHTHON (MU MPOCTO dPGHEKTUBHOM) 1036l 00Ty-

YCHUA.
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Tab6anua 2. 3HaueHus K03QPUIMEHTOB KadecTBa JJIsl pa3TUYHbIX BUIOB U3Tyde-

HU

Buja nznydyenns u 3Heprusi Wr

DOTOHBI JTIOOBIX SHEPTUH 1

DNEKTPOHBI JHOOBIX SHEPTrUn 1

Helitponsl ¢ 3Heprueit menee 10 KaB 3)
ot 10 o 100 K»B 10

ot 100 K3B no 2 M>B 20

ot 2 M»B 10 20 M»aB 10

6onee 20 M»>B 5

[IpoTtonsl ¢ aHeprueii Oonee 2 MaB, kpome NPOTOHOB OTAAYU 5
o--YacTHIIBI, OCKOJIKH JICJIEHHSI, TSOKEIIbIE SIIpa 20

Ippexmuenas 0oza obmydenust E — 3To cymma npousBeeHUI SKBUBAJICHT-
HBIX JI03 B Pa3jMYHBIX OpPraHax M TKAHSIX M COOTBETCTBYIONIMX KOA((UIMEHTOB

pucka 1is Tkanen opranuzma Wy ("B3BemuBaronux" ko3hGUIneHToB):
E= > HW,
T

B3BemmBaroniye K03QPUIMEHTb! YUUTHIBAIOT Pa3HYI0 YyBCTBUTEIBLHOCTh Op-
raHOB M TKaHEH opraHu3Ma K U3Jy4EHHUI0, UX cymMMa Beeraa paBHa 1. 3nauenus Wy
JUIl OTHEJBHBIX OPraHOB MU TKAaHEW YEJIOBEUYECKOTO OpraHu3Ma, ONPEIEIICHHbIC
AKCIIEPUMEHTAIIBHO, MpeACcTaBIeHbl B Tadauue 3.

Ta6auua 3. 3HaueHrs B3BEIIMBAIOMINX KOA(DPUIIMEHTOB

Opran (TkaHb) Wr Opran (TkaHb) Wr
[TomoBEIE skee3nl (TOHAH) 0,20 Mo10YHBIE KEIE3BI 0,05
KpacHslif KOCTHBIN MO3T 0,12 [[luToBHaHAS Kene3a 0,05
ToJNCThIN KUTIIEYHUK 0,12 [Teuens 0,05
Jlerkue 0,12 [TummeBon 0,05
Kenynox 0,12 Koxa 0,01
MoueBoii my3bIpb 0,05 [ToBepxHOCTDH KOCTEH 0,01
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OTHoOllIEHHE NpUpAIleHUs] A03 HOHM3UPYIOIIETO HU3JIy4YEHHs 3a WHTEpBaj

BPEMEHHM K 3TOMY UHTEPBAILy HOCUT HAa3BaHUE MOWHOCTU J103.

26.4 HopMupoBaHue HOHU3MPYIOUIUX U3JTYYeHUit

[Ipn HOPMUPOBAHUM HOHU3HPYIOUIUX HU3IYYCHUN MCXOAWIM U3 KOHIEMIIUH,
4yTO aOCOMIOTHO O€30IMAaCHBIX YpOBHEH 00syueHust HeT. HopMaTuBbI 1OMKHBI MOJI-
HOCTBIO HCKJIFOYaTh BO3MOXXHOCTh BO3HHUKHOBEHHUS COMATHYECKUX I(D(HEKTOB U
OTPaHUYUTh (CBECTH K MPUEMIIEMOMY IJisi UHJIMBHIyyMa M OOIIECTBA) YPOBEHb
BO3MOXHBIX cTOXacThudecKnx 3¢ dekToB. OCHOBHBIMA HOPMATHBHBIMH JTOKYMEH-
TaMH, PETJIAMEHTUPYIOIIUMU YPOBHU BO3JICUCTBUS MOHU3UPYIOIMINX U3TyUCHUN Ha
tepputopun Poccuiickoit @enepaunn ¢ 02.07.1999 sBistoress "Hopmbl paauanm-
onHoii 6e3onmacHocTi HPB-99/2009" u "Canurapusie npaBuna CIT 2.6.1.2523-09".

HopMmbl OCHOBaHBI Ha CIIEIYIOIIUX OCHOBHBIX HPUHUMUIIAX PATUALUOHHOU
0€30MacHOCTH:

- HE MPEBBIIICHUE JOMYCTUMBIX MPEIETIOB UHIUBUAYAIBHBIX 03 00JIydeHUS
rpakKJaH OT BCEX UCTOUYHUKOB H3IyuyeHus ("' MPUHIIUIT HOPMUPOBaHUA");

- 3ampeuieHue BCEX BUIOB JEATEIBHOCTH IO HKCIOJIb30BAHUIO WCTOYHHKOB
U3ITyYeHHUsI, IPU KOTOPBIX MOJyUYeHHas IS YeJIOBEeKa M 00IIecTBa Mojb3a He mpe-
BBIIIAET PUCK BO3MOXKHOTO Bpea, MPUYMHEHHOTO JTOTIOJHUTEIBHBIM 00Jy4YeHHUEM
("mpuHumMn odocHoBaHuA");

- IOAIEP’KAHUE HA BO3MOXKHO HU3KOM M JOCTUKUMOM YPOBHE C YYETOM KO-
HOMHUYECKUX U COIUANIbHBIX (PaKTOPOB MHIWBHUAYAIbHBIX /103 OOJYyYEHHUS U YUCTIa
00JTy4aeMBbIX JIUI TIPU MCTOJIb30BAHUH JIFOOOT0 UCTOYHUKA U3TydeHUs ('MpUHLINAI
onTuMM3auu").

HopMmbl pacnipocTpaHsitoTcsi Ha CIAEAYIOIIUE BBl BO3JACHCTBHUS MOHUZUPYIO-
IIEro U3JIyYEHHUs Ha YEJIOBEKa:
- OT TEXHOTE€HHBIX HUCTOUYHHMKOB U3JIyY€HUS B YCIOBHUSX HOPMAJIbHOW SKCIUTyaTa-
LI
- B pe3yJibTaTe paualMOHHON aBapuH;

- OT €CTCCTBCHHBLIX NCTOYHHUKOB U3JIYUYCHUA,



102
- IPY MEAUITUHCKOM OOJTydeHHUHN.

B cootBercTtBUM ¢ HPB-99 BhIENAIOT cieayomme KaTETOpP U U U 2PYn-
1ol 00 Ty4aeMbIX JIUIL;

1.1 e pcoHam— auma, IOCTOSHHO WM BPEMEHHO pabOTaroIIie HEMOCPe/I-
CTBEHHO C MCTOYHMKAMHU MOHU3UPYIOIINX U3ydeHUH (epynna A) n nuua, 1o ycio-
BUSIM paOOTHI UCIBITHIBAIOIINE UX BO3eicTBUE (epynna b).

2.HaceneHue— Bce OCTATLHOE HACETICHUE CTPAHBI, PECITyOJIMKH, 001a-
CTH WJIM Kpas, BKJIIOYasl IepcoHan BHE cepbl U YCIOBUM MX MPOU3BOJICTBEHHOM
JEATEIIbHOCTH.

JIns yKa3aHHBIX KaTeropuil OOJydaeMbIX JHI[ MPEIyCMaTpUBAIOTCS mpu
K1acca HOpMamueos.

- OCHOBHblE npedeibl 003,
- donycmumvie YposHU,;
- KOHMPOJIbHblE YPOBHU.

OcHOBHBIEC TIPE/CIIbI /103 YCTAHOBIICHBI JIJISl mpex 2pynn KPUTHYECKUX opra-
HOB:

| epynna — nonoBblie xese3bl (TOHAIB), KPACHBIM KOCTHBIA MO3T U BCE TEJO;

Il epynna — Bce BHyTpeHHHE OpraHbl (IICUYCHB, IMOYKH, CEIE3CHKA, JIETKHE U
Tp.), MIATOBUIHAS KeJie3a, )KUPOBasi TKaHb, HEPBHASI U MBIIIEYHAsI TKAHU, XPYyCTa-
JIMKH TJ1a3 ¥ Apyrue opranbl, He oTHocsmuecs K | u 1l rpynmawm;

Il 2pynna — xoxxa, KOCTHAsI TKaHb, MIPEAIIICYbS, KUCTH, JIOADKKH U CTOIIHI.

OcHOBHBIE MPEJIETBI 103 HE BKIIFOYAIOT B CEOsI:

- 103y, 00YCJIOBJICHHYIO €CTECTBEHHBIM paJHaIllMOHHBIM (DOHOM;

- 103y, TIOJIy4aeMy0 MallMeHTOM IMPU METUIIMHCKOM OOCJIeIOBAaHUU U Jieue-
HUU;

- J103bI BCJICICTBUE PAJAUAIIMOHHBIX aBapuil.

OcnoBuble mpenensl 103 no HPB-99 mnpencraBiaenst B Tadaume 4.
EcrectBennbIii paguanronssiii ¢oH s Poccun cocTtaBiser B cpeiHeM 2 M3B B

romd.
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Ta6auna 4. OcHoBHbIE Tipenenst 103 mo HPB-99/2009

HopMmupyemas Karteropus 00,1y4aeMbIX JIHIL

BeJIUYHMHA Ilepconaa (rpynma A)* Hacenenue

20 M3B B roa B cpeaHem 3a | 1 M3B B ToJl B CpeaHEM 3a
DddexTuBHas 032 | TFOOBIE TOCIIEIOBATEIBHBIC | TIOOBIC IOCIIEIOBATEILHBIC

5 net, Ho He O6onee 50 M3B B | 5 net, HO He Oojiee 5 M3B B

roja roa
DOKBUBAJICHTHAs J03a:
B opranax |l rpynmsr 150 m3B/ron 15 m3B/ron
B opranax |1l rpynmsl 500 m3B/ro 50 m3B/ron

* OCHOBHBIE TIPEMIENBI 103, KaK M J0IyCTUMbIE YPOBHH 0OJIy4eHHs IepcoHana rpynmsl b, pasusl 1/4 3na-

YEHUH AJI14 IepCOHalIa Tpynnbl A.

Jis oOHapyXeHHUsI MOHMU3UPYIOIIMX W3JIyUYE€HUN, U3MEPEHUS] UX DHEPrUH U
JIPYTUX XapaKTEPUCTUK MCIONb3YIOTCS pa3IMYHbIE PUOOPHI U YCTPOUCTBA: CLUH-
TUULSILIUOHHBIE CYETYMKH, cUeTUuKH [elirepa-Mroiiepa, HOHU3alMOHHBIE Kame-

PbI, KaMCPhI BI/IJ'IBCOHa, PCHTITCHOMCTPLBI, PaAIUOMCTPBI, IO3UMCTPHEI.

26.5 3ammTa 0T HOHU3UPYIOIIMX U3JTyYeHUit

ObecrnieueHne paguaioHHON 0€30MaCHOCTH MPEAOIPENEIIETCS KOMIUIEKCOM
MHOTOOOpAa3HBIX 3alUTHBIX MEPOTPUITHIA, OCHOBAHHBIX HA 3HAHUHM 3aKOHOB pac-
MPOCTPAaHEHUsI MOHM3UPYIOIMIMUX HM3TYyYEHUW M XapakTepa WX B3aUMOJICHCTBUS C
BEII[ECTBOM, TJIABHBIMU U3 KOTOPBIX SABJISIOTCS CIICTYIOIIIHE:

- 71032 BHEIITHEro OOJy4eHUs MPSAMO MPOIMOPIHMOHATFHA WHTEHCHUBHO-
CTH U3JTy4eHUs U BPEMEHU BO3/ICHCTBUS;

- WHTEHCUBHOCTh HW3IyYCHHA OT TOYEYHOTO HMCTOYHHKA MPSAMO IPO-
MOPIIMOHATFHA KOJIMYECTBY KBAHTOB HJIM YaCTHII, BOZHUKAIONTUX B HEM 32 €IUHMU-
Iy BPEMEHH, U 00paTHO MPOIOPIIMOHATIFHA KBaIpaTy PACCTOSHUS;

- WHTEHCUBHOCTh H3JIYYCHHUS MOKET OBITh yMEHBIIIEHA C TMOMOIIBIO
HKPAHOB.

W3 3THX 3aKOHOMEPHOCTEW BBITEKAIOT OCHOBHBIE NPUHYUNBL 0becnedeHusl
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paouayuoHHoU 6e30nacHoCmu.
- "sawuma xonuuecmeom' — yMEHBIIICHHE MOIIHOCTA UCTOYHUKOB O MUHU-
MaJIbHBIX BEJTUYHH;
- "3awuma epemenem'" — cokpalieHue BpeMEHHU padOThl (KOHTAKTa) C UCTOYU-
HUKaAMU;
- "sawuma paccmosanuem’ — yBeIUUEHUE PACCTOSIHUS OT UCTOYHUKOB JI0 pa-
0OTaIONNX JIIOCH;
- "sawuma sxpanuposaruem’ — SKpaHUPOBAHUE NUCTOYHUKOB U3TyUCHUS Ma-
TepHajaMy, MOTJIONIAIOIIMMHA HOHU3UPYIOIINE H3JIyudeHHUs (CBUHEI, Xkele30, Oe-
TOH, OOP- U CBUHEIICOIEPIKaIlee CTEKIIO H . ).

B ocHOBe panuanvoOHHON 3alUThI IPU HEMOCPEICTBEHHON paboTe C UCTOY-
HUKAMH HOHU3HPYIONIUX W3IIyYCHHH (KaTeropus MEepCoHal) JiexkaT MpOPUIaKTH-
YECKHUE MEpPONPUSTHs, KOTOpPhIE HAIpPaBJICHbl HA CTPOTOE BHIMIOJHEHHE COOTBET-
CTBYIOIIUX MPABUJI, U TOCTOSHHBIA JO3UMETPUUYECKUN KOHTPOJb YPOBHEH pajua-
ITMOHHOTO 3arps3HCHHS OKPYKAIOIICH Cpeapl, MPON3BOJICTBEHHBIX MTOMEIICHHA U
0o00OpyZ0BaHUsl, MPOAYKTOB NMUTAHUS M BOJbL. | JTaBHBIMU NPUHIUNAMH 3aIIUATHI
nepcoHaa OT 00IyYeHUs SIBJISIIOTCS CIIEAYIOIINE:

- UCTIOJIb30BAaHUE OCHOBHBIX MTPUHIIUIIOB 3aIUTHI;

- TepMeTH3alus MPOU3BOJCTBEHHOIO 000PYIOBaHUS ISl M3OJISIIMU TPOIECCOB,
KOTOpPBIE MOTYT OBITh MCTOYHMKAMH TTOCTYIUICHUS PAaJIMOAKTUBHBIX BEIIECTB BO
BHEUIHIOIO CPENy;

- MEpONPHUATHS TUIAHUPOBOYHOTO XapaKTePa;

- TIpUMEHEHUE CAHUTAPHO-TEXHUYECKUX YCTPOWCTB M 00OPYIOBAHUS, MCIIOIB30-
BaHME 3aIIUTHBIX MaTePUAJIOB,;

- HCTOJB30BAaHKME CPEICTB WHIWBHUIYAIBHOW 3aIllUTHl W CaHWUTapHas oOpaboTka

IIEpCOHAJIa, BBIIIOJIHCHUC ITPAaBHJI JINYHOUN TMTUCHBI.

26.6 YTuiuzauus paguoakTHBHBIX 0TX010B
[Ipu nenenuu sigep ypaHa Wi APYTHX THKEIBIX JJIEMEHTOB, 00pa3yroTcs

snpa Oojee JIETKMX aTOMOB — Moja, 1e3usl, CTPOHIMs, KobansTa U npumepHo 30
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npyrux. OGBIYHO OHU TPECTABISIIOT COO0M UX HecTaOmiIbHbIe U30TOMNbl. OHU Te-
pPEXOAT B CTAOMIBHOE COCTOSTHUE, MCITYCKasi 3JI€MEHTAapHbIe YacTHUIIBI M BBICOKO-
PHEPreTUYECKOe paduoakmusroe uznyyerue. KpoMe HEMOCpeCTBEHHBIX MPOIYK-
TOB JCJICHUS SEPHOTO TOIIMBA HECTAOMILHBIMA MOTYT CTaTh U JPYTHE BEIleCcTBa
BHYTPHU U BOKPYT SICPHOTO PEaKTOpa, MOTJIOTUB UCITyCKAaeMble MPHU AJIEPHOU pe-
aKIUU HEUTPOHBI. Bce 3TH mpsiMble U KOCBEHHBIE MPOJIYKTHI paCIIEIJICHUS! Ha3bl-
BAIOTCSA PAJAAMOAKTHUBHBIMHU 0TX0JaMHM. V3 Takux ke BEUIECTB COCTOST PaAHOAK-
THUBHBIC OCAJIKU TIPU JIEPHOM B3PHIBE.

[Tpu HopmanbsHOU pabore ADC paarOaKTUBHBIE MPOIYKTHI SAEPHOTO Jielie-
HUSl OCTAIOTCSl B TOIUTMBHBIX dJIEMEHTaX (IMPKOHUEBBIE CTEP)KHU), a BTOPUUYHBIC
PaZAMOU30TOIbl — BHYTPH 3alIUTHON 000JI0UKH peakTopa. Takum oOpa3oM, 3ameT-
HOTO TIOCTYTUJICHHUSI PAAHMOAKTUBHBIX BEIIECTB B OKPY>KAIOIIYIO CpPely HE MPOUCXO-
muT. Ho cymecTByer npobieMa paaroaKTUBHBIX 0TX0J0B. OHU HAaXOJATCS B MPO-
LIECCE PaIMOAKTUBHOTO PACIajia, T.€. COJEpKalIecs] B HUX HECTaOWIbHbIE U30TO-
Bl HCITYCKAIOT JIEMEHTAPHBIC YACTHUIIBI U PAJAUALINIO, TIEPEXOS B CTAOMIBHOE CO-
CTOSIHUE U Tepsisl paAuoaKTUBHOCTh. [Ipoliema 3aXOpoHEHHs paluOaKTUBHBIX OT-
XOJIOB BKJIFOYAET J[BA aCTeKTa:

- KpamkoepemeHnas uzonsayus (HECKOJbKO JIET) KOPOTKOXKUBYIIIMX HM30TOIOB, T0-
clie 4ero oopamiarbcsi ¢ HUMU ropasjio Jierde u 0e3onacHee, YyeM BHa4ale,

- OKOHYATEeJIbHAs 00/1208pemeHHasn uzonayus (AECATKU ThICSY JIET), 0OecreunBaro-
11ast 3aIIUTY OT JIOJITO’KUBYILIUX U30TOIOB.

[Tpu kpaTKOBpEMEHHON M30JIALINH, UCTIOIH30BAHHBIE TOTLTUBHBIC JIEMEHTHI
XpaHsATCS B TJIYOOKHX 3alOJIHEHHBIX BOJOW pesepByapax Ha Tepputopun ADC.
Boga nmornomaer npojospkaroliee BhIACIATHCS TEIUIO U 3alUIIaeT OT paJHalllu.
JIJis TONTOBpEMEHHOW M30JIALUN PAJAHMOAKTUBHBIE OTXOJbI KOHIICHTPUPYIO, 3aTeM
3aJMBAIOT OETOHOM M MOMEIAIOT B CTAJIbHBIE T€PMETHYHbIE KOHTEHHEPHI, KOTO-

pble 3aXOpaHUBAIOT Ha OOJIBIION TyOMHE B yCTONYMBBIX TOJMIAX TOPHBIX MTOPOJ.



27  IIpoGJieMbl HApOJAOHACEJIEHUS

B3pbeiBo0Opa3Ho Bo3pacraroiiee HapoJoHAaceleHHe 3emiid OBICTpO mepe-
MOJIHSET MPUPOAHBIE YKOCHUCTEMbI, OCHOBY OMOJIOTMYECKOTO pazHOoOpa3usi U Co-
XpaHEHHsS] YCTOMYHMBOTO, CAMOBO300OHOBIIIEMOT0 CyiiecTBoBaHusi Ouocdepst. Ilo-
ATOMY BaXKHEWIIIEE YCIOBUE JTAIbHEUIIIEr0 Mporpecca 4eaoBeYecTBa — MpeKpailie-
HUE POCTa €r0 YUCIeHHOCMU W CHUKEHUE €€ OTPUIATEIBHOTO BO3JIEUCTBHS Ha
MPUPOIAHYIO cpemay. TOJBKO MOOWBIIHCH COOCTBEHHOTO MOMYJISIIMOHHOTO PaBHO-
BECHsI, MOXHO U JIaJIbIlIe Pa3BUBATh KYJIbTYpPY, TEXHOJIOTHIO, IMBWIM3AIUIO B Iie-
JIOM.

CBs3b YEI0BEUECTBA C OKPYKAIOIIEH CPEAOM ONMPENEISIETCS HE TOJIBKO YHC-
JICHHOCTBIO HapOJIOHACEJICHUS, HO U cmuiem dcuznu. 1lpu BRICOKOOOECTICUEHHOM
CTUJIE >KU3HHU TOTPEOsSeTCS] MHOKECTBO MaTepUaNIbHBIX OJyiar, 4To TpeOyeT, Kak
HCIIOJIb30BAHUSI PECYPCOB JJIsi UX U3TOTOBJICHHS, TaK U JOMOJHUTEIBHBIX HUCTOY-
HUKOB DHEPTUU JUIs MOJIb30BaHUs UMH. [Ipou3BOACTBO MaTepUanbHBIX U DHEpPre-
TUYECKUX PECYPCOB, CXKUTAHHWE TOIUIMBA W BBHIOPACHIBAHHWE OTCIIY)KHBIITHUX CBOM
CPOK U3JIEJIUI MPUBOAAT K HAKOIUICHUIO OTXOJIOB, 3arps3HSIOMUX cpeny. O4ueBu/-
HO, 4TO 00Jiee MPOCTOM CTUIIb )KU3HHU, HAHOCUT MEHBIIINN yiiepo cpene.

HeraTuBHOE BIUsSHUE HAIIETO CTHIIS KM3HU HA OKPYKAIOIIYIO CPETy MOXKET
OBITH JINOO 3HAYUTETHLHO OCJIA0JIEHO, MO0 YCYTryOJIeHO B 3aBUCUMOCTH OT YPOBHS
IKOJIOTHYECKOr0 CO3HAHMA oOmiecTBa. Takum 00pa3oM, CBA3b MEX]y YUCIECHHO-
CTHIO HACEJICHUS, CTHJIEM >KU3HU M JKOJOTMYECKHM CO3HAHHMEM MOKHO OIHCATh
cneayrolieit GopMyIIoi:

Dxomoruyeckue - YwucaeHHOCTh HacejaeHusd X CTWib )KU3HU
MOCJIEACTBUS YPpOBHB 3KOJIOTHYECKOTO CO3HAHUS

AHanu3z 310l GOpMyJIbl MOKA3bIBAET, YTO CYLIECTBYET JABE CAMOCTOSATEIb-
Hble MpoOsieMbl HapoioHaceneHus. OHa U3 HUX KacaeTcsl IPOMBIIUIEHHBIX CTPaH,
I'JIE CBSI3aHA HE CTOJIBKO C YUCJIEHHOCTBIO HACEJIEHUS, CKOJIBKO C HAKOILJICHUEM 3a-
IPSA3HSIONIMX BELIECTB, OTXOJ0B U JIPYTUMH MOCIEACTBUIMH OOECHEYEHHOTO 00-

paza xwu3Hu. [pyras npobiema CTOUT nepe] HapoJaMu ciiado pa3BUTHIX CTPaH, B
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KOTOPBIX MPOKMUBAET OOJBIIMHCTBO HACelIeHHsI 3eMIIU. 3JeCh JIIOIU, €XKETHEBHO
03a004eHHbIC BEDKMBAHHUEM, BHIPYOAIOT Jieca, MCTOMIAIOT MACTOUIA U MAIIHUA. JTO
MPUBOJUT K SPO3UU MOUBBI, MOTEPE TIIOJOPOAMS, 3aUJICHUIO PEK U 03€p, PE3KO CO-
KpaImaeT OMOJIOrHuecKoe pa3zHooOpasue, MPUBOL K Aerpananuu 3kocuctem. [lo
CYILECTBY, HAPOJIbI 3TUX CTPAH PaJId BBDKUBAHUS B OJIMKANUIIUE TOJIbI COBEPIIAIOT

B I[OJ'II‘OCpO‘iHOﬁ IMCPCIICKTUBC DKOJOTHUYCCKOC CaMOY6HI>'ICTBO.

9
"
r
s L s TakuM 00pa3oM, COBEPIIEHHO sC-
[}
, .
HO., 4YTO Ja’K€ IIPU HBIHCIIHCHU YUC-
7+ .’2012 ’ A p
[ ]

JICHHOCTH HACCJICHHUA HCBO3MOXHO

1999
NOoOACPKNBATE YCTOHUYHBBIN JO-

1987 NI
CTOMHBINA CTHJIb YKU3HH, 00€CIIEUH-
1975 BalOIIMA HOPMAJIbHOE IIHTaHHUE,
OJIC)KTy W KpOB, 0€3 pe3Koro Io-

BBIICHUA YPOBHS 3KOJIOTHYCCKOI'O

MMpOBOG HaceneHue, Mnpa. 4ern.

CO3HaHUs, BCAYHICTO K YIYUIICHHUIO

| | | | | | || HCTONb30BAHMS M OXPAHBI OKpY-

1700 1750 1800 1850 1900 1950 2000 2050

YKAIOIIEH CPEeJIbl.
Puc. 13. Cxema nemorpaduueckoro B3pbiBa.

[locnennue 150 net Hacenenue 3eMiH pacTeT B3pPbIBOOOPA3HBIMU TEMITAMHU.
C 1830 r. mo 1930 r. YUCIEHHOCTh YEJIOBEYECTBA PE3KO BhIpocia ¢ 1 10 2 mipa.
yenoBek. Uepes 30 net oHa gocturna 3 Mipa., yepes 15 et — 4mipa., emie uepes
12 ner — 5 mapna. denosek (puc. 13). ExxerogHo mpupocT HaceleHus 3eMJId CO-
ctapysieT okojo 90 muH. denoBek. OHAKO B IMOCHEIHUE TOJbI TEMITbl NMIPUPOCTA
Hayajau CHUXKAThCS.

[TyTeM 3KCTpamoJiAlMM HAKOIJICHHBIX JAHHBIX MOXHO CHI€JIaTh MPOTHO3 O
TOM, 4TO K KOHIy XXI BEKa YHCIEHHOCTh HACEJIICHUS MOXKET COCTABUTH MOPSIAKA
10 mupza. venoBek. Ho 3TOT mporHo3 HE yUUTHIBACT YrayOJsIONIUecs: IKOJIoruye-
CKHE€ TPOOJIEMBI, CTaBSIIME TOJ COMHEHHE CYIIECTBOBAHHWE TAKOTO KOJUYECTBA

JroJie B Haiel ouocdepe. Yxke celiuac MPOUCXOAIT CEPhE3HbIC KIMMATHUECKUE
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CIBHUTH, OBICTPO HUCTOILIAIOTCSA PECYPCHI, NErPaaupyIOT 3KOoCUCTEMBL. YTOOBI ueno-
BEYECTBO YCTOMYMBO DPa3BUBAJIOCH, TpeOyeTcsl AalibHEHIee CHIKEHHE TEMIIOB
IIPUPOCTA HACEIICHUS, CEPbE3HbIE N3MEHEHMS, KAK B CTUJIE KU3HHU, TAK U B YPOBHE

9KOJIOTHYCCKOI'O CO3HAHMA.

27.1 Po:k12eMOCTh M CMEPTHOCTD, M0JIOBO3PACTHBIE MHPAMU/IBI,
NPUYHHBI 1eMOrpadguuecKoro B3pbiBa

KitoueBbiM pakTOpoMm, ONpenessioniuM AUCTIPOTIOPIIUU B TEMITaX MPUPOCTa
HaceJeHus, sBseTcs cyMMapHblil ko3¢ puumnent poxnaemoctu (CKP). CKP —
3TO CPEIHEE YNCIIO EeTEH, KOTOPOE POKAET KaXk/1asl )KEHILMHA B TEUCHUE KU3HU.

CKP paBHbIl 1ByM oOecreurBaeT HEM3MEHHYIO UHUCICHHOCTh HACEJICHUS,
T.€. MPOCTYI0 BOCHPOM3BOISILIYI0 POKAAEMOCTh: /1Ba peOCHKAa 3aMEHAT OTLA U
Matb, koraa te yMpyT. CKP Huxke 2 npuBeeT K CHHKEHUIO YHCIIEHHOCTH Hacelle-
HUS, TOTOMY YTO POJUTEIBCKOE MOKOJEHHE OyAEeT 3aMELIEHO HE MOJHOCTHIO, a
CKP Bbiie AByX, 00yCIOBUT POCT HACENIEHHUSA, TaK KaK YUCIIO pOAUTENeld OyaeT
BO3PACTaTh C KAKJIBIM ITOKOJICHUEM.

CKP B BbICOKOpa3BUTHIX CTpaHax paBeH 1,9. OgHako HaceneHue 10 Cux mop
pacTeT, MOTOMYy 4TO O0Jiee BBICOKAs POXKIAEMOCTH B IMPOIILJIOM MpHUBEIa K TOMY,
YTO HBIHEUIHEE MOKOJEHUE JOCTATOYHO MHOTIOYHUCIEHHO M B HACTOSILIEE BpeMms,
T.€. YACJIO HOBOPOKJAEHHBIX 3/1€CH MTPEBBIIIAECT YUCIO YMEPIIHX.

CKP B MeHee pa3BuThIX cTpaHax coctasisieT 4,8 6e3 Kutas u 4,1, ecnu ero
YUHUTBIBATh. JTO 00JIee YEM BJIBOE MPEBBIIIAET MPOCTYIO0 BOCIIPOU3BOISALILYIO POXK-
JTAEMOCTh U MPHUBOJMUT K YJABOEHUIO YMCIEHHOCTU HACEJIEHUS B KaXKIOM MOKOJIE-
HUU.

Paznmuune B Benmnunnax CKP B BRICOKOpPA3BUTHIX U CIa00Pa3BUTHIX CTPAHAX,
0OyCJIOBIMBAET PE3KO OTIMYAIOIINAECS IO BUIY MOJ0BO3PACTHbIE MUPAMU/BI,
KOTOPbIE OTPakaroT BO3PACTHOM U IMOJIOBOM cocTaB HaceiaeHus. X oObuHO M300-
PaXaroT B BUJE TUCTOrPaMMBbl, JE€MOHCTPUPYIOLIEH KOJIMYECTBO JIKOJECH B KAKIOU
BO3pPACTHOU TpyIIe, ¢ Pa3HULEN B MIATh JET. [10JI0CHI, COOTBETCTBYIOIIME MYXK-

CKOM MOJIOBUHE HACEJIEHUS, pAcIOaraloT ¢ OJHOM CTOPOHBI Ipaduka, >KeHCKOM — ¢
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npyroi (puc. 14). ITooBo3pacTHast nupaMuia BBICOKOPA3BUTBIX cTpaH (puc. 14,
b) BBIrISAMT Kak KOJIOHHA, OTpaxasi TOT (akT, YTO YMUCICHHOCTh HACEJICHUs pa3-
HOT'0 BO3pacTa MPUMEPHO OJMHAKOBa. JTO 00bsAcHseTca TeM, yTo CKP 6mm3ok k

IPOCTOMY BOCHPOM3BOJAIIEMY YPOBHIO, KOTJIa Ka)KJ1asi BO3PACTHAs rpymma 3aMe-

[IaeT NMPEABIIYIIYIO.
BO3PACT BO3PACT
MYHCHUHDL 5767: HCEHUJUHDBL MYHCUUHDBL 80+ HCEHU{UHDBL

75-19 7579

e

65 — 69
60 — 64
V55 - 5955 55— 59
50 — 54
45— 49
40— 44
35 — 39
V//30-34
% 25 - P9 V25— 29
20 — 245 20— 24
VV """" WW 1519

7 - lasesesesemene V10 14
V 5:9 oottt ettt et V 5_:9
V 0 T'::4 :E:Ezésg§§§§§§§:§:§£;;;;;;i&i‘luooo.ooaooo.oo""‘i"‘& W 0 ;:‘ 4:-
2:';0 250 1(|30 12‘0 8‘0 4'0 (I) 4‘0 8‘0 1;')0 1(|30 250 2:‘40 slo 4‘0 (lJ 4‘0 BIO
A b

Puc. 14. IlonoBo3pacTHble mUpaMHIbl, COCTABICHHbBIC MO JaHHBIM 3a 1984 1. mus

pa3BuBaromuxcs (A) u pa3suthix (b) cTpah.

B To xe BpeMs MoJ0BO3pacTHas MUpaMua pa3BUBAIOIIMXCA CTpaH Mpe.-
CTaBJII€T COOOW TPEYroJIbHUK, TaK KaK YHUCIO JEeTeH, MPOU3BEIECHHBIX Ha CBET
KKJI0M BO3pACTHOM TPYMION, MPUMEPHO BABOE MPEBBINMIAET €€ COOCTBEHHYIO
YuCIeHHOCTh (puc. 14, A). DTO NPUBOAMUT K HACEIEHUIO C Peo0IalaHueM MOJIO-
JIC)KW M OTHOCHUTEIILHO HEOOJIBIION JMOJIeH JIFoJel CPEeJTHETro M CTapIero Bo3pac-
TOB, YTO MpPEAOIpPEAesieT BHICOKHI JemMorpaduyeckuii moTeHIUAJ] HACEICHUS
pa3BuBaromuxcsa crpad. B takux crpanax okosno 40 % Hacenenus moisoxe 15 ner
¥ MHOTO J1ojiel 6€3 OCHOBATENbHOU MPO(EeCcCHOHANIBHON MOJATOTOBKU U KU3HEH-

HOT'O OIIbITA. 3,21€CB nepea rocyaapCTBOM CTOMT I'paHAMO3HAA 3aJada JaTb MOJIO-



110
nexu o0pazoBanue, MpohecCuro ¥ BO3MOXKHOCTh MTPOYKTUBHO paboTtath. [Ipu co-
xpaneHun Bbicokoro CKP B pa3BuBaronmxcsi cTpaHax YHUCJICHHOCTh HACEJICHUS
OyJeT HEOJIHOKPATHO YJBaUBaThCs, MIOKA 3a €€ PeryJupoBaHHe HE BO3bMYTCS Ta-
KH€ JTUMUTUPYIOIIHE (PaKTOPHI, KaK T00/1, 00JIE3HN U COMMAIbHBIC TIOTPSCCHHUS.

[IpeanpuHuMaemMble B MUPE YCUIUs B 00JACTH TJIAHUPOBAHMSI CEMbU TMPH-
Benu K cyuiectBeHHoMy cHuxkeHuto CKP. Ecnu npeamnonoxurb, 4To 3Ta TEHICH-
U COXPAHUTCA U B OyIyIeM, pa3BUBAIOIINECS CTPAHBI MPUOIHU3ATCS K YPOBHIO
MPOCTOM BOCIPOU3BOASAIICH poxaaemMocTu npuMepHo kK 2025 r. Ho npu HbiHe-
HEM JeMorpauyeckoM MOTEHIMale MX HaceJeHue OyJeT MpOoJoJKaTh 3aMETHO
pactu 10 2080 r.

Ha pokmaeMocTh ¥ CMEPTHOCTH BJIMSIET MHOXKECTBO (DakTOpOB: OO0JIE3HH,
BOWHA, CEMEWHbIC U HAIMOHAIbHBIC TPAJAUIIMU, SKOHOMHKA, PEJIUTHUsl, HDABCTBEH-
Hble uaeansl U T.4. CpaBHUBas TEMIIBI NPUPOCTAa HACENECHUS B Pa3HbIX CTpaHax,
HacesieHne AensaT Ha rpynmbl no 1000 4enoBek ¥ pacCUMTHIBAIOT CPEHEE YHCIIO
poxnaenunt u cmepredt Ha 1000 yenoBek B roj. JTH MOKA3aTENH HA3bIBAIOT 00LIMM
kod(ppuumnentom po:xkaaemoctu (OKP) u emeprroctu (OKC) cooTBETCTBEHHO.
Boeruurass OKC u3z OKP, nonyyaroT ecrecTBeHHbI NpUpoCT (Win yObUIb, €CIU
CMEpPTHOCTH Bbilie poxaaemoctd) Haceaenuss (EITH). Temmbsr npupocta MOXHO
BBIPA3UTh B MIPOILIEHTAX, €CJIN PE3YJIbTAT PA3AEIUTh HA JIECATh:

OKP-OKC= EITH na 1000 yexn. : 10 = EITH B %.

CoBpeMeHHbIE CTATUCTUYECKHUE JAHHBIE MOKAa3bIBAIOT, YTO B TPYIIIIE BHICO-

kopa3Butbix ctpad OKP B cpegnem pasen 15, a OKC — 9, orcrona:

EITH= 15-9 = 6 (na 1000 uen.), EITH= 6:10 = 0,6 %.
B To xe Bpems B rpynmne cnabopaszButhix ctpan OKP —31, a OKC — 10, uro naer
EITH=2,1 %.

PaccmoTpum nemorpaduyueckuii B3phIB ¢ TOUKH 3pEHUS TOTO, KaK U MOYeMy
POXKIaeMOCTh U CMEPTHOCTh MEHSIIOTCA cO BpemeHeM. Emie B koHie 1800-x romgax
He ObUIO HMUYETO HEOOBIYHOT'O B TOM, YTO POAMUTENM 3aBoauiu mno 7-10 mereit, u3
KOTOPBIX TOJIbKO 1-3 MOKMBajIM 70 TMOJIOBOM 3PENIOCTH. DNHUAeMHUH 3a001eBaHUMN

TUIA OCIIbI, BETPSHKH, AU3CHTEPUHU, TUPTEPUHU, CKAPJIATUHBI, KOPH, KOKIIOIIA
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YHOCHJIM MHOXECTBO JIETCKUX >ku3Heil. PoxxmaemocTs Obu1a BhicOKOit — OKP mo-
cturain 40-50, HO u3-3a BBICOKOW CMEpTHOCTH B JeTckoM Bo3pacte OKC 6w mo-
YTH TakuM xe. CienoBaTesbHO, HACEJICHUE €CII U POCiio, TO MeIJIEHHO. B cepe-
nuHe 1800-X Ir. OTKphITHE aHTUOMOTHKOB, CO3/IaHUE BAKIIMH, YIYUYIIEHUE CaHU-
TapHBIX YCJIOBUU OOYCIOBHJIO PE3KOE CHIKEHHE JETCKOM CMEPTHOCTH, MOBBICH-
nach BbKMBaeMocTb. OKC cHusuica a0 10, 4To ¥ ABUJIOCH MPUUYMHON AeMOrpa-
¢dbuyeckoro B3phiBa. TakuM 00pa3oM, YUCICHHOCTh JETEH MPEeAoNpeaesieT KOJIU-
YEeCTBO JIFOAEH PENPOAYKTUBHOTO BO3pACTa M CYIIECTBEHHO BIIMSIET HA POCT Hace-
neHus. B To ke BpeMsi OCTpenpoyKTUBHAS MPOAOIKUTEIBHOCTD KU3HU OKa3bl-

BAacT MUHHUMAJIbHOC BOSHCﬁCTBHe Ha PpOCT HACCJICHMUA.

27.2 Pemienune npo6JieMbl HAPOJAOHACEJIEHUS

['ymaHHBIM CHIOCOOOM pErylIMpOBaHUs YUCIEHHOCTU HACEJIEHUS SIBISETCA
CHI)KEHHE POXKIAEMOCTH JI0 YPOBHSI CMEPTHOCTH. Ilepexon OT «IIpUMHUTHBHON»
CTaOMJIBHOCTH (BBICOKAsI POXKIAEMOCTb M BBICOKAsi CMEPTHOCTB) K «COBPEMEHHOID
(HM3Kas POXJAAEMOCTh M HH3Kas CMEPTHOCTb) Ha3bIBaeTCs AeMorpagu4ecKum
nepexoaoM. OH BKJIIOYaET B ce0s ueTbipe cTtaauu (puc. 15):
@aza 1. YpoBeHb POXKIAAEMOCTH BBICOK, HO JETCKasi CMEPTHOCTb TOXE BBICOKA
(cmaboe pa3BuTHE MEAMIMHBI). B pe3yibTare HaceleHHe €clid U pacTeT, TO MeJ-
JICHHO.
@Daza 2. O01IECTBO HAYYHIIOCH KOHTPOJIMPOBATh 3a00J1€BaHMsl, KOTOPbIE IPUBOU-
JI K BBICOKOM NPEPENPOAYKTUBHON CMepPTHOCTH. OHA PE3KO CHU3WIIACH, HO POXK-
JA€MOCTh OCTaJIaCh BBICOKOM, YTO BBI3BAJIO OBICTPBIN POCT HACEJICHHUS.
@aza 3. CounanbHble W/WUIM Y3KOHOMUYECKHE U3MEHEHUS MPUBOAIT K CHIKEHUIO
poxkaaeMocTH. B KoHIle 3Toi (ha3bl YMCIEHHOCTh HACEJIEHHUSI BHOBb CTAOMIM3UPY-
€TCsl, T.K. CHUKEHHE JIETCKOM CMEPTHOCTU KOMIIEHCUPYETCSI HU3KOW POKIaEMO-
CTBIO.
@Daza 4. HoBas craOuiibHas YMCIEHHOCTh HACEJEHUS MOJACPKUBAETCS 3a CYET

HU3KOU POKIAEMOCTH U HU3KOW CMEPTHOCTH.



112

JIEMOTOPA®UYECKHUU MEPEXO/I
5() »»A&N»VVV%»»»&»»»V?%%»X»VVV%»»AA&»»V?»A&»VV
NN NN NN NNN NN NN NNN
RNRARNRANANARNNANANNL
\\\\\ \\ NNNNNNNNNNNNNN
RN NNANNANNANNY
[IPUMUTUBHAA B
« » ////////////////////
»A»»»VVV%»
T[\BI{JIBI{ ’FB V»xﬁ>f»f/)7Vv»»»»\>f)
NN N NN N N NN N NN N NN
RARNNNRNNNNARNANNANT
Zl() N NN N NN N NN N NNNNNN,
RRARRNNRNNRN %
| — \ \\\ NONINNNINN NN
RRRRRXANRRXNNXNAN o v
NN NONNNNINNINN NN
NN NN NN NN N NNNNNN NANNNNNN
RRIAAIAIAA - POXJTAEMOCTD
RNNRNANNANNARANS ////////
NN NN NN AL LIS, N
///////////
NONNNNNNNN
oo IIPUPOCT ooy
)?77‘»\V /////////// V»\ﬁ\
NNNININNININNN NN NN NN N NN
NN NONNNNNNNNERNNNNNNNY
Voo HACEJIEHUA
| — N
B NN
SRR,
NONNNNANNNNN
NN NONNNNN INNN
NNNNN NANNN N N
BN A «COBPEMEHHA A»
N NN
N NN
20 3 CTABUJIBHOCTD
| N
f?»»»»»»»»»»»»»@@@@@%@QQQ@QQQQQQQQQQQ{QQQ&QQ&
| QAN AR NN AN N AN NN NN NN NN

Puc. 15. Cxema nemorpaduyueckoro nepexo/a.

B npoMmbINUIEHHBIX CTpaHax B OCHOBHOM 3aBEpIIMIACh TPEThs (aza JeMo-
rpauyeckoro nepexona, a B Pa3BUBAIOLIUXCS — OHA TOJIbKO HauumHaercs. Jls
YCKOPEHHUsI 3TOTO mpoliecca 0oJiee cTa CTpaH, Ha JIOII0 KOTOPBIX mpuxoautcs 95%
HACEJIEHUS IIJIaHETBhI, Ceyac OCYLIECTBISAIOT POTPaMMBI IIJIAHUPOBAHUS CEMBH 10
CJIEAYIOIIMM OCHOBHBIM HAIIPABJICHUSM:

1. KoHcynpTanus ceMeiHbIX Map U OJAMHOKMX KJIMEHTOB MO BOMpPOCaM OMOJIOTHH
pPa3MHOKEHUs, IO 0OCOOCHHOCTSIM Pa3IMYHbIX METOI0B KOHTPALICTILIUY.

2. lIpenocraBienne Ha BIOOpP OECIUIATHBIX MPOTUBO3a4YaTOUYHBIX CPEACTB.

3. KoHCcynbTanuu mo BOIpocaM 370pOBbsl MaTepu U pebeHKa B JJ0- U MOCIEPOAO-
BOW MEPUOJBI. YIIOP HA MOJHOLEHHOE NMUTAHWE, CAHUTEPHO-TUTHEHUYECKUE HOP-
MBI ¥ MEJTUIIMHCKOE 00CITyKUBAHUE.

4. O3HaKOMIJIEHHUE C MMPEUMYIIECTBAMH JJIsl 310POBbs MIEPEPHIBOB MEXAy OepeMeH-
HOCTSIMU. YTIOp Ha BbIKAPMJIMBAHHME TPY/AbIO0 U HA €CTECTBEHHOM CIIOCOOE KOHTpa-
HEMIHN, TTOCKOJIBKY Yy KOPMSIIIIUX MaTepell 0ObIYHO He ObIBaeT oByJsnmii. Kopwm-

JICHUC T'PYyAbIO U CBA3aHHOC C HUM KOHTPAICIITUBHOC I[CﬁCTBHC MOTYT JIUTBCA OO0
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JIoCTHXKEeHUsT pedeHkoM 2,5-3 net. Takue MHTEpBaAIBI MEXAY OepeMEHHOCTAMHU
CIIOCOOHBI CHU3UTH OOITYI0 POXKIAEMOCTh HAITOJIOBHHY.
5. IlockoJibKy HU OJMH METOJ KOHTpPAILICHIINKU HE JIaeT MOJHOU TrapaHTUH, HeXKesa-
TeJIbHBIE OEPEMEHHOCTH BO3MOKHEI. [109TOMY TOIDKHBI OBITH pa3pemeHbl o(uIm-
anbHbIe a00PTHI, MOCJIE KOTOPBIX MPAKTUYECKH HE ObIBACT OTPUIATENbHBIX JUIS
3JI0POBbsI JKEHILUHBI OCTEACTBUH.

HekoTtopsie cTpaHbl JOMOTHSAIOT IPOTPAMMBI TUTAHUPOBAHUS CEMbU Pa3JINY-
HBIMU KOHOMHMYECKUMH CTUMYJaMU W/WUiu 3anpetamu. Tunuunbeii npumep - Ku-
Tail, camasi KpymHasi pa3BUBAIONIAsCS CTpaHa ¢ 0oJjiee YeM MUJUTMAPAHBIM Hacele-
HUeM. beia mocrtaBieHa 1eb — CeMbsl ¢ OMHUM pebeHKoM. [ ee TOCTHKEHUS
ObL1a pa3paboTaHa MporpaMma MmoompeHnit u HakazaHui. K mepBbIM OTHOCSITCS:

1. omrauMBaeMbIii OTITYCK >KCHIWHAM, IEPEHECIINM OIEepPallid, CHHYKAIOIIIC
POKIAEMOCTD (CTEPUITH3AIIHIO, A00PT);
2. eXeMeCsSYHOe oCcoOue CeMbe, UMEIOIIEH TOJIBKO OJTHOTO peOeHKa,
3. TpeuMyliecTBa MpH YCTPOWCTBE Ha pabOTy ISl €IMHCTBEHHOTO peOeHKa B
CEMBE;
4.  JOTONHUTEIbHOE MUTaHUE IS SIUHCTBEHHOTO PEOCHKA,;
5. mpeumyIiecTBa ceMei ¢ OJTHUM PEOCHKOM P 0OECIICUCHHUH KUITBEM;
6. NOPUBWIETUPOBAHHOEC MEIUIIMHCKOE OOCTY>KMBAHHE POJMUTENEH, Y KOTOPBIX
€MHCTBEHHBIN peOeHOK — JieBouka (B KuTae npeanoyuTaroT CbIHOBEH U CTPEMSIT-
Csl 3aBOJIUTH JETEH, MOKa HE POJIUTCS ChIH).

CaHkumM 3a Ype3MEPHOE KOJIMYECTBO AETEN BKIIOYAIOT:
1. BO3BpAlllEcHUE CEMbEH CyMM, IMOJYYEHHBIX 3a MEPBOro peOCHKa, B Cllydyae

POXJIEHUSI BTOPOTO;

2. BBITIJIATa «HAJIOTa» 32 BTOPOro peOeHKa;
3. OoJee BhICOKAs TUIATA 3a MUTAHKE JIJIST BTOPOTO PEOCHKA,;
4, OTCYTCTBHE JCKPETHOTO OTMYCKa M OIUIaThl MEAMIIMHCKUX PacXOJl0B,

MPEIOCTABIISIEMbIX NPU POXKIECHUU TIEPBOTO peOeHKA.
Bmecre ¢ ynydimieHMEM 3KOHOMHUYECKOW CUTYallMM TaKUE IOOLIPEHUSA H

HakazaHus no3Bomiu Kurtaro nobuthes peskoro cHmxenus CKP ¢ 4,5 no 2.4.
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[TogoGHBIE MEPBI MOTYT MPUMEHSTHCS HAIUEH TOJBKO MO COOCTBEHHOW WHUITHA-
tuBe. O/IHA CTpaHa HE B IIPaBE HAJOXKUTh TaKWE CAHKIIUU HA APYTYyI0, HO OHA MO-
KET UX MOJAJNEPKUBATh, TAK KaK OT MEPEHACEIICHUS MOCTPAJACT KaxKIblil KUTEIb

IIJTAHCTHI.

28 Un:xeHepHast 3K0JI0TUsI

28.1 3amuTa atMocepbl OT Ta30BBIX BEIOPOCOB M TIHLIN

Ieap 3amuTel aTMOC(EPBI OT BPEIHBIX BEIOPOCOB U BBIIECICHUN:
e  oOecreyeHHe KOHILIEHTpAIMi BPEIHBIX BELIECTB B BO3AyXe paboueil 30HblI U
PU3EMHOM cii0€ aTMoc(epsl paBHbIM Wik Menee T1JIK.
o oOecrieueHre TpeOOBAaHMNW TEXHUKM O€30MacCHOCTM M CaHUTApHO-
TEXHUYECKUX HOPM;
o YMEHbIIIEHHUE U3HOCA 000PyA0BAHUS;

L BO3BpPAaT N UCIIOJb30BaHUC ICHHBIX BCIICCTB.

Llenb mocTUraeTcs MPUMEHEHUEM CIISYIOIIUX Memo008 U CPeOCms.

- palMOHAIBHBIM pa3MEIICHUEM HUCTOYHHKOB BPEIHBIX BHIOPOCOB IO OTHOIIIE-
HUIO K HACEJICHHBIM 30HaM U pabOYuM MecTaM;

- pacCEMBaHMEM BPEJHBI BEIIECTB B aTMochepe NIl CHIKCHUS KOHIIEHTPAIWKA B
MIPU3EMHOM CJI0€, YJIaJICHUEM BPEIHBIX BBIICICHUN OT MCTOUYHKKA 00pa30BaHUs T0-
CPEJICTBOM MECTHOM WJIK 00111€00MEHHOM BBHITSIKHON BEHTUWISILINY;

- IPUMEHEHUEM CPEJCTB OYMCTKH BO3/TyXa OT BPE/IHBIX BEILIECTB;

- npuMmenennem CU3.

Payuonanvhoe pazmeuienue NperyCMaTpuBacT MAaKCUMAIbHO BO3MOXKHOE Yy 1aJie-
HUE TPOMBINIICHHBIX 00BEKTOB-3arpsA3HUTENICH BO3/yXa OT HACEJICHHBIX 30H, CO-
31aHUE BOKPYT HUX CAHUTAPHO-3alIUTHBIX 30H; y4€T pefibedpa MECTHOCTH U TIpe-
o0agaroIero HalpaBjaeHUs BEeTpa IMPH Pa3MEIISHUH MCTOYHUKOB 3arpsS3HCHUI
Y KUJIBIX 30H IO OTHOIIICHUIO JIPYT K APYTY.

OCHOBHBIMH NIAPAMETPAMHU CHCTEM OYMCTKH BO3ayXa (raza) sBisitorcs dpdek-

THUBHOCTb U THAPABIINYCCKOC COIIPOTHUBJICHHUC.
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Ddexmusnocms OnpenenseT KOHLEHTPAIMIO BPEIHOW MPUMECH Ha BBIXOJE

amnrapara, a ZUC)D(JGJZM'{QCKOQ conpomuesierue — 3aTparbl SHCPIrUrl Ha IIPOITYCK

OYHIIAaeMbIX Ta30B yepe3 amnmaparbl. Uem Bbile 3QPEeKTUBHOCT U MEHbILIE TH/I-
PaBJIMYECKOE COMPOTUBIICHHUE, TEM JTyUlIle.
O} PexTUBHOCTH OUYMCTKH B OJTHOM arlapaTe Wik CUCTEME annapaToB:
N=1—(Cux/Cs),
e Coux 1 Cyx — MacCCOBBIE KOHIICHTpAIIMU MPUMECEN B BO3IyX€ /10 U TOCIIE ariia-
paTa WM cUCTeMBI anmnapartoB, Mr/m°. Ecom >()(eKTHBHOCTH OJHOTO arnmapara
HEJIOCTaTOYHO JJIsl o0ecrieueH s TpeOyeMOoi YMCTOThI OTXOSILIEr0 BO3/yXa, MMOcIe-
JIOBATENbHO CTaBSIT HECKOJHKO Ta300YHCTHBIX allapaTtoB, cymMMapHyo 3ddex-
TUBHOCTBH KOTOPBIX MOKHO OIPEAEIUTh 1o popmyre:
n=1-(1—mn) (1—m2)..... (1—mw),
rae Mi, M2, ... Nu — PPEKTUBHOCTD KAXJIOTO amnmapara B CUCTEME OYUCTKU. 3Has
KOHIIEHTPAIMIO BPEAHOTO BEIIECTBA B OUMIAEMOM Bo3ayxe CBX M YCTaHOBIICH-
Heiil [1J[B, MoxHO onpenenuth Tpedyemyro 3(p(EeKTUBHOCTh UCTKU ra300YHCTHO-
rO anmapara Wik UX CUCTEMBI [0 KaXJI0MY BEIIECTBY IO (opMyJie:
N pes. = 1 — (ITAB / Q = CBx),
rae Q — pacxon oTxoasmiero Bozayxa, m>/c; I1JIB, mr/c.

Homenknarypa CyIecTBYIOIIMX Ta300YHUCTHBIX amlapaToB 3HAYWTENBbHA, a UX
TEXHUYECKHE BO3MOXXHOCTH IMO3BOJISIIOT 00ECIIEYNBATh BBICOKHE CTETICHH OYHUCTKH
OTXOJISIIIUX Ta30B MPAKTHYECKH 10 BCEM BEILIECTBAM.

28.1.1 Cucmemul ouucmxu 2a308vlx 8b10POCO8 OM NbLIU

JIns caHUTapHOW OYMCTKH Ta30B OT MBUTH MPUMEHSIOTCS anmapaThl, pa3inda-
IOIIHECS TT0 KOHCTPYKIIMU U TPUHITUITY OCaXAeHUs YacTull. X mompasaensior Ha
YETBIPE TPYMIBI: «CYXHE» MEXaHUUYECKHE, «MOKPBIS» MeXaHWYecKue, (GUIBTPHI U
ANEKTPOUIBTPHI.

OCHOBHBIM MCXOJTHBIM MapaMeTPOM TPH BHIOOPE THUITA TBUICYJIOBUTEISI SIBIISIET-
Csl JTUCIICPCHBIN COCTaB YJIABIMBACMOW IBUIU. BOJBITMHCTBO MPOMBINIJICHHBIX
NbUICH MOTYUHSAECTCS HOPMAJIBHO-JIOTAaPU(MHUIECKOMY 3aKOHY pachpeieeHus

YACTHII [10 pa3Mepam.
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1. Cyxue nbLIey10BUTEIH

K «cyxum» MexaHWUYeCKHMM ammaparaM OTHOCSITCA: OCaJUTENIbHBIE KaMephl,
LIUKJIOHBI, THEPLUUOHHBIE, JKAIIO3UNHBIC, BUXPEBbIE U JUHAMUYECKHUE MBLICYIO-
BUTEH.

OHU OTJIMYAIOTCSI TPOCTOTOM U3TOTOBJIEHUA U dKcIuryaTtauuu. OmHako ¢ dex-
TUBHOCTb YJIABJIMBAHUS IMBUIM B HUX HE BCErJa JOCTATOYHA, [I03TOMY UX UCIOJIb-
3YIOT B OCHOBHOM JIJIsl IPEABAPUTEIHLHON OUYMCTKHU Ta30B.

1.1. OcanuresibHbIe KaMepbl. JTU MbUICYJIOBUTEIH MPEICTABIISIIOT COOO0M Y-
CTOTENbIC WA C TOPU3OHTAIBHBIMU TOJIKAMHU KaMepbl. B HUX HCHONb3yeTCs rpa-
BUTAIMOHHOE OCAXJEHUE YacTuil pazMepoM >50 MKM MpU IMPOXOXKICHUHU Traza
yepe3 o0beM ammnaparta co ckopoctbio 0,2—0,8 m/c. [Ipu 3Tom >pheKkTUBHOCTD
ounctku coctasisget 80-90%.

1.2. I{UKJI0HBI.

[{ukI10HBI SBISIOTCA HanOOJIee pacpOCTPAHEHHBIMU arlliapaTaMu JJisi OYUCTKU Tra-
30B OT nbUIM. [loABOKA Ta30B MOXKET OBITh CIIUPAJIBHOM, TaHTCHIIMAIBLHON, TaH-
reHIIMAIbHO-BUHTOOOpa3HOM. [[MKIIOHBI OBIBAIOT HECKOJIBKHUX TUIIOB.

1. OnpuHOYHBIE UKIOHBL: YuruHopuieckue (BbICOKOPOU3BOAUTENBHBIE) U KO-
Huueckue (BBICOKOA(P(HEKTHUBHBIE).

OuninaeMsblii Ta3 U3 BXOJHOTO NaTpyOKka yepe3 BUHTOOOPA3HBIA BXOJ1 MOCTYIIA-
€T B KOpITyC IIMKJIOHA. Bo BpamiaromeMcsi TOTOKe Mo JeUCTBUEM HIEHTPOOEHKHBIX
CHWJI TIBIJICBBIC YACTHIIBI CEMTAPUPYIOTCS K Nepudepr, a 3aTeM Mo/ IeHCTBUEM CHUITBI
TSHKECTHU COOMPAIOTCS B MBUICBOM OYHKEp, BBIXOJ] U3 KOTOPOTO 3aKPHIT MbLUIEBBIM 3a-
TBOpPOM. boree 4uCTBI ra3 W3 LEHTPAIbHOM YacTH KOPIyCa 4Yepe3 BBIXJIOMHYIO
TpyOy mocTymnaeT B KaMepy JAOYHUIICHHOTO ras3a, a U3 Hee B MaTpyOOK BBIXOJa OYH-
nieHHOTO ra3a. [1p11eBoi 3aTBOp OOBIYHO BBHITIOJIHSIIOT B BUJIE MUTAIKH C KOHYCHBIM
kianaHoM. Korja mMacca HaKOMMBIIEHCS B TIBIJIEBOM OYHKEpE MBUTH MPEBBICUT CUITY
NpWXKaTUsl KOHYCHOTO KJIallaHa, CO3JaBa€MOr0 KOHTPIPYy30M, KIIallaH OTKPOETCH,
COpOCHUT MbUIb B IPUEMHYIO EMKOCTb U TIOJ IEUCTBUEM, TPy3a BHOBb 3aKPOETCHI.

2. I'pynmoBble MUKJIOHBI — HECKOJIBKO ITUKJIIOHOB CTPYNITUPOBAHBI B OJIUH OJIOK

C €IMHBIM IBUIEBBIM OYHKEPOM U BBIXOJIHON KaMepoil.
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3. bBarapeiinble MKJIOHBI MPEICTABISIIOT COOOH MbUICYIaBIUBAIOLINE alIapa-
ThI, COCTABJICHHBIC W3 OOJBIIIOTO YMCIIa MapauIeIbHO YCTAHOBJICHHBIX ITUKJIOH-
HBIX DJIEMEHTOB, 00OBEIUHEHHBIX B OJIHOM KOPITYCE€ M UMEIOIIUX OOIHEe MOABOT
M OTBOJ ra3oB. /i 3aKpy4yuBaHUs Ta30B B IUKJIOHAX NPUMEHSIOTCS HampaBis-
IOIIME JIEMEHTHI TUIIA «BUHT» C JIBYMS BUHTOBBIMH MOJIOCTSIMU, HAKJIO HCHHBIMU
MOJ1 YIJIoM 25°, UM TUIIA «PO3€TKa» — C BOCEMbIO JIONATKaMH, HaKJIOHECHHBIMU
noz yriom 25 unu 30°. O0bi4HO OaTapeiiHble IUKIOHBI COCTOSIT U3 AJIEMEHTOB
auametpoM 100, 150 u 250 M. OnTumanbHas CKOpOCTh ra30B HAXOAUTCS B JHa-
nazoHe ot 3,5 mo 4,75 m/c. [IpuMeHsItoTCS 711 OYUCTKH OOJBIITNX 00BEMOB Ta3a ¢
BBICOKOU 3()eKTUBHOCTHIO.

L{UKIOHBI MOKHO IPUMEHATH IPH KOHLEHTpauusx nsum 10 400 /M3, npu Tem-
neparypax razoB g0 500°C. Hegocratku: npoOiaeMbl IpH yJIaBIMBAHUM CIMIIAKO-
HIUXCS ¥ TT0KapOB3PhIBAONACHBIX MBUICH.

1.3. Kanro3uiiHble NbLUICYJI0BUTEH.

OTuU anmaparthbl NPOCTHI MO KOHCTPYKIIUA U UMEIOT HEOOJIBIIIOE THIPABINYECKOE
conpoTuBiiecHHE. OHHM COCTOSIT M3 JKAIIO3UMHOW PEIIETKH WM MbUICYJIOBUTENS
(mukiona). HazHaueHue xaato3uiHON pelIeTKH — pa3/IeNIuTh ra30BbIi MOTOK Ha
JIBE€ 4YaCTHU: OJHY — MEHEE 3allblICHHY10, cocTaBistomyo 80—90 % ot Bcero
ra3oBOTr0O MOTOKa, U APYTYI0 — OTCAaChIBA€MYIO B IIMKJIOH, COCTaBIIAONIy0 10 —
20 % Bcero MOTOKa M COAEPIKAIIYI0O OCHOBHYIO MAacCy IbIJIN, KOTOpas yJIaBJIHBa-
eTcs B UUKJIOHE. Jlamee OUMIIEHHBINM B IUKJIOHE ra3 CMENIMBAETCS C OCHOBHBIM
MOTOKOM.

CxopocTh raza B XKAIO3WWHOM MBLICYJIOBHUTENE cocTapmser 12 + 15 m/c; run-
paBiaudeckoe conporuBienue pemetku — 100 + 500 ITa. [Tpumensercs mis ynas-
nuBaHus yacTtuil kpynaee 20 MkMm. Dh(PEKTUBHOCTD ylIaBIMBAaHUS YACTHUI] B MbI-
JICYJIOBUTEINb 3aBUCUT OT 3(PPEKTUBHOCTH PEIIETKU U LIUKIIOHA.

1.4, DOWIbTPHI.

B TexHuWKe mblIeyaaBIMBaHUS IIUPOKO MPUMEHSIOT (PUIBTPBI, KOTOPHIE

00ecreYnBaoT BBHICOKYIO 3()(PEKTUBHOCTh yNaBIUBAHUS KPYIMHBIX U MEJIKHUX 4Ya-

CTHL. Hpouecc OYMUCTKHU 3aKIH0YACTCA B IPOIIYCKAHHMH OYHMIIACMOI'0 TI'a3da 4YCpcC3
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MOPHCTYIO TIEPErOpoJKy WM CIOW mopucToro martepuana. lleperoponka pabotaer
KaK CUTO, HE MPOIYCKasi YaCTHUIIbI C pa3MepoM, OOIBIIUM JUamMeTpa nop. YacTuibl
K€ MEHBIIETO pa3Mepa MPOHUKAIOT BHYTPh MEPETOPOJIKU U 3aICPKUBAIOTCS TaM 3a
CUeT MHEPIMOHHBIX, MIEKTPUICCKUX U TU(DPY3HOHHBIX MEXAaHU3MOB yJIABIIUBAHUS,
HEKOTOPBIEC MPOCTO 3aKJIIMHUBAKOTCS B MCKPUBIICHHBIX M PA3BETBIEHHBIX MOPOBBIX
KaHaJax.

Knaccughuxayus punompos no muny gunvmposanbrozo mamepuana: TKaHEBbIE,
BOJIOKHHCTBIE Y 3€pPHUCTHIE.

Y mkanegvix GUnbTpoB GUIBTPOBAIBbHAS MEPETOPOIKA MOXKET OBITH XJOMYa-
TOOYMakHasl, IepCTsHAas, JaBCAHOBAsI, HEUJIOHOBAs, CTEKJISIHHAS, METaJlJInYecKas
U T. 1. C PETYJAPHOMN CTPYKTYpOH MeperieTeHusl HuTel (cap>keBOM, MOJIOTHIHON
U T. A.). OCHOBHOI MeXaHU3M (PUIBTPOBAHUS y TaKUX (UIBTPOB - ITO CUTOBBIH,
pU KOTOPOM (UIBTPYET HE TOJBKO U JaXKe HE CTOJILKO (PUIbTPOBAJIbHASI TKaHb,
CKOJIbKO TBUICBOM CJIOW, 00pa3yromuiicss Ha ee MOBEpXHOCTH. Takue (UIbTPHI
MOXHO pEreHepupoBaTh NyTeM cOpoca ClOs MbUIM C TOBEPXHOCTH TKaHU.
HauGomnbiiee pacnpocTpaHeHWe B TEXHUKE OUYUCTKU MPOMBIIUICHHBIX BBHIOPOCOB
HAIUIM MKaHegvle pyKasHvle (unompsl. 1'a3 ouMIIaeTcs Npyu NPOXOKICHUN Yepes3
TKaHb KaXJI0T0 pyKaBa. B mporiecce puibTpoBaHusl Ha TKAHU HAKAIJTUBAETCS CIOU
MbUTH, KOTOPBIN yIIOoTHSIETCS. PUIBTPOBAIIbHBIE PyKaBa PErEHEPUPYIOTCS TTOCPE-
CTBOM UX BCTPSIXUBaHUS U 00paTHOM mpoyBKU. PykaBa pereHepupyroTcst nepuou-
YEeCKH, TIPUYEM OJTHU TPYIIIBI PYKaBOB pabOTAIOT B pekuMe (DUIBTPOBAHMUS, A JIPY-
r'ie — pereHeparym.

Bonoxnucmuie gpunbmpui — 3TO CIOW TOHKHX M YJIBTPATOHKUX BOJIOKOH C HEpe-
TYJISIPHOM, XaOTUYHOM CTPYKTYpO# (Hampumep, BOMIOK). YacTUIIbI MBUTA MPOXOAST
BHYTPb CJIOS U 3aJCP>KUBAIOTCS TaM, T. €. MEXaHU3M (PUILTPOBaHUSI 00beMHBIN. Ta-
K1€ (PUIBTPHI TIII0X0 PETCHEPUPYIOTCS.

3epHucmoie unbmpsi MPEACTABISIOT COOON CBOOOIHBIE 3aCHINIKK 3epeH (TpaHyd),
HaIrpuMep, KBApIEBOIO MECKA, Pa3IMYHOM KPYIMHOCTH WJIM TMEPErOPOJKU CBSI3aH-
HBIX (CTIEYEHHBIX) MEXAY COOON 3epeH, Yepe3 KOTOpPhIC MPOMYCKAIT OUYHUIIAe-

MBI BO3YyX. 3€pHUCTHIE (PUIBTPHI B TEXHUKE OUYMCTKH OTXOSALIMX Ta30B MpUMeE-
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HSIIOT PEXKE, YEM TKAHEBBIE U BOJOKHHUCTBHIE.

Knaccughuxayus nopucmoix gpunompog no nazuauenuro: GUIBTPHI TOHKON OUUCT-
KU, BO3IYIIHbIE (DMIIBTPBI U IPOMBIILICHHbIE (DUIBTPHI.

Dunbmpvl MOHKOU O4YUCMKYU TIPEIHA3HAYEHBI IS YJaBIMBAaHUS B OCHOBHOM
CyOMUKPOHHBIX YaCTHI] U3 Ta30B C HU3KOW HadyajdbHOW KOHIeHTpamueh (< 1
mr/m°) mpu ckopoctd GuistpoBanus 0,01 M. VX IPUMEHSIOT 11 yIaBIHBAHUS
0c000 TOKCHYHBIX YaCTHUIl C BHICOKON 3PPEKTUBHOCTHIO. J{JI1 OUMCTKH ra3oB Ha
99 % ot wactun pazmepom 0,05 + 0,5 MKM UCTIOIB3YIOT MaTepUaNbl B BUAEC TOHKUX
JMCTOB UJIM OOBEMHBIX CIOEB M3 TOHKUX WM YJIBTPATOHKUX BOJIOKOH (IMaMETpOM
MmeHee 2 MkM). Haubonee pacnpoctpanensl GuibTpyromue Mmarepuansl tuna OI1
(buneTpel IleTpsiHOBA) M3 MOJMMEPHBIX CMOJI, KOTOPHIE HAHOCATCS Ha MapJieBYIO
NOJUIOKKY. B kadecTBe monumepoB ucmoib3ytoT nepxiaopBunui (PIII) n auane-
turentoo3y (PITA). Tommmua cioes DI (0,2—1 MMm) obecnieunBaeT MoBepX-
HoCTh (mibTpamuu 10 100—150 M Ha 1 M anmapara. [1bUIEEMKOCTE MATEPUATIOB
®II cocrapnsier 50—100 r/mMm. Ha mpakTuke UCMOJB3YIOTCS paMHble (QUIBTPHI,
¢unbTpel J-KJI (¢ cemaparopamMu KIMHOBOM (OpMbI) U KOMOMHUPOBAHHbBIE
¢unbtpel. ['mapasnudeckoe conporuBieHre YucThix GuiibTpoB 200 + 300 Ila, a
3a0uThIX TeUTbI0 — 700 + 1500 [Ta. OUIbTphl TOHKON OYMCTKU PACCUUTAHBI HA
cpok pabotsi 0,5 + 3 roga. OHU HE pereHEPUPYIOTCS, a 3AMEHSIOTCS Ha HOBBIH.

BoszoywHnvle ¢punompul MCNONB3YIOTCS B CUCTEMaxX NMPUTOYHOM BEHTWIISALUU U
KOHIMIIMOHUPOBAHUS BO3yXa.

B 3aBucuMoctu ot 3 PeKTUBHOCTH BO3YIIHbIE (GUIBTPHI OAPA3ACISIIOTCS Ha
TpH KJlacca:

1 x1acc — 3¢ PeKTUBHO yIaBIMBAIOT Bee YacTHIlHI (99%);

2 xnacc - 3GPEKTUBHO yIABIUBAIOT YaCTHUIIBI ¢ pazmepom > 1 Mk (85%);

3 knacc - 93¢ PEeKTUBHO yJIaBIUBAIOT YacTHUIIbI ¢ pazmepoM 10-50 mxm (60%);

B kaxaom kiacce GUIbTPOB UMEIOTCS pa3UyHble KOHCTPYKIUU.

Ipomviuinennvie gunompoi. K HUIM OTHOCSITCS TKAHEBBIE, 3€PHUCTBIE U TPYyOOBO-
JIOKHUCTBIE (PUIBTPBI, UCHOJIB3YEMBIE JIJII OUUCTKUA MPOMBIIIIEHHBIX Ta30B C KOH-

uentpauueii neuieii 10 60 r/m°. Haubonee pacnpocTpaHeHbl TKaHEBbIE (DHUIIBTPHI,
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KOTOpBIE COJEpKaT THOKYI0 (UIBTPYIOLIYI0 MEPErOpoJKy, MMEKINy (popmy
HUIMHAPUYECKUX PYKaBOB (pykaBHbIE (GUIBTPBI). IHEKTUBHOCTD TaKUX (PHIIb-
TpoB — Oonee 99,5 %, a morepu Hamopa coctaBisitoT 1 + 1,5 x[la mpu ckopocTr
¢unbTpoBanus 0,5 + 2 cm/c.

Knaccugpurayua gpunvmpos no KoncmpykmusHvlM npU3HaKam: pyKaBHbIC, paMOU-

HbIE, STYEHKOBBIE.
1.5. DieKTpOPUIABTPHI NPUMEHSIOT Ul OYUCTKH OOJIBIINX OOBEMOB rasza ¢
BBICOKOM 3 (ekTuBHOCTHIO. Hanbosbliiee mpuMeHEHNEe OHU HAIIU B METaJLTyp-
MU U TEIJIOPHEPTeTUKE, UCIOIB3YIOIIEH yrojibHOEe TOMIMBO. OCHOBHBIM 3JIEMEH-
TOM 3JEKTPOPUIBTPa SBIAIOTCS Hapbl JIEKTPOIAOB, OJUH U3 KOTOPBIX KOPOHUPY-
IOIINI, a Apyrod ocaauTenbHbli. Ha 35ekTpoasl mojgaercsi MOCTOSHHOE BBICOKOE
Hanpspkenue (ot 14 no 100 kB).

[Ipy BBICOKMX HANPSIKEHUSX Y KOPOHUPYIOIIETO 3JIEKTPOJIa BO3ZHUKAET KO-
POHHBIN pa3psa U HAYMHAETCS MOHU3ALUS BO3AyXa — 00pa3yroTcsl OTpULaTelNb-
HBIE U MOJIOKUTENIbHbIE HOHBL. Uepe3 MpoCTpaHCTBO MEXY 3JIEKTPOIaMH IPOITyC-
KalOT OYMILAEMBbIN ra3, HOHBI aJCOPOUPYIOTCS Ha MOBEPXHOCTH YACTHI] IBLIH,
3apspkas ux. OTpULATENbHO 3apsyKEHHbIE YaCTUIBl NbUIM HAYMHAIOT IEpeMe-
HIaThCSl K MOJOKUTEIBHOMY OCAJAUTEIbHOMY 3JIEKTPOAY UM MPUIHUMNAIOT K HEMY,
YIAEPKUBASICh DJICKTPUUECKON CHIJION. OJIEKTPOJbl BBINOJIHAIOT Pa3IddyHON
(bOopMBI.

3aTpaThl 3JIEKTPOIHEPTUHU B ANEKTPOPUIBTPAX HA €IUHUIY OUYMIIAEMOr0 ras3a
HEBEJIMKHU, OHM KOHKYPUPYIOT M JIaXe MPEBOCXOAAT 110 3TOMY KPUTEPHUIO IPYTUe
THUIIBI NIbLIEYI0BUTENEH. OTHAKO CIOKHOE JIEKTPUUECKOE XO3AMCTBO, ONACHOCTh
OYEHb BBICOKMX HAIPSDKEHUN, TpeOyeT ClelHaNbHO MOATOTOBIEHHOTIO 00CITyXH-
Baroniero nepcoHana. [losToMy ux NPUMEHSIOT Ha KPYMHBIX MPOMBIIIIEHHBIX
00bEKTaX W MPU HEOOXOIUMOCTH OUYMCTKU OOJBIIUX OOBEMOB OTXOJAIIEIO U
CWJIBHO 3allbUIEHHOT'O ra3a.

Knaccugurayus snexkmpogunompos:

- 10 KOHCTPYKLIMU: OJJHO30HHBIE U JIBYX30HHBIE;

- 110 HAIIPABJICHHIO I'a30BOI'0 IIOTOKA: TOPHU30HTAJIbHBIC 1 BEPTUKAJIBHBIC,
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- 110 KOHCTPYKIIMH OCAIUTENBHBIX 3JIEKTPOJOB: «CyXHe» (IBIMOBBIE Ta3bl, Caxka) U
«MOKpBIE» (CMOJIa, MbLIb);

- B 3aBUCMMOCTU OT KOJIMYECTBA IMOCJIEOBATEIBHO PACIIOIOKEHHBIX JIEKTpUYe-
CKHUX IOJIEH: OJJHOIIOJIEHBIE U MHOTOIIOJIBHBIE;

- B 3aBUCHMOCTH OT YMCJIa TapauielbHbIX 3JIEKTPO(UIBTPOB: OJHO- U MHOTOCEK-
IIUOHHBIE.

28.1.2 [Ivineynosumenu MOKpo2o muna

Hx 1enecooOpa3HoO MPUMEHSITh 1711 OUUCTKH BHICOKOTEMIIEPATYPHBIX ra3oB, yIaB-
JIMBAHMSI 110>KAPOB3PBIBOOIIACHBIX MBUIEH U B TEX CIIydyasiX, KOrAa Hapsay C yJaBiu-
BaHHEM TIBUIH TpeOyeTCs yIaBIMBaTh TOKCUYHBIE Ta30BbIC MMPUMECH U Mapbl. Al-
napaTbl MOKpPOTO THIIa Ha3bIBAIOT CKpyOOepamu.

1 IleHHBIi NBLICYJT0BUTEIb.

Cedenue ammapara HepeKpbITO HECKOJIBKUMHU psiiaMu peteTok. Kaxapiit psia co-
CTOUT U3 MEHOOOpa3yrolel U cTaduiIn3upyomen neny pemerok. CBepxy Ha pe-
HIETKA Y€pe3 OPOCUTEIBbHOE YCTPOWCTBO MOJAETCA BOJA WM KakOM-mubo BOA-
HBI pacTBoOp. s ymydiieHus: oOpa3oBaHus MEHBI B BOJAY MOTYT J00aBIATH Ie-
HOooOpa3oBatenu (Hampumep, [TABbI — MOBEepXHOCTHO-aKTHMBHBIC BeliecTBa). Ya-
CTHIIbI TIBUIM KOATYJIMPYIOT B TIEHE, 3aJIMBAIOTCS YEPE3 OTBEPCTHUS PEIIETOK U B BUJIE
niaMa COOMpArOTCs B HIDKHEW YacTH ammapara, OTKyJa OTBOJSTCA B IIIAMO-
coopHuk. HemocrtaTkoM ammapaToB MOKPOrO THUIA SIBJISIETCS HAJIMYME CUCTEM BO-
TIOCHAOKEHUS ¥ PEIUPKYJIISIIUU BOJIBI.

2 ®opcyHOYHbBIE CKPYOOEpPDI.

OnHu npencTaBisIOT OO0 KOJIOHHBI KPYTJIOTO WA MPSMOYTOJIBHOTO CEYEHUs, B
KOTOPBIX OCYIIECTBIISETCS KOHTAKT MEX/y Ta30M U KaIlJIIMUA BOJIbI, PaCbLIIEMOM
dopcynkamu. OpCyHKH yCTaHABIMBAIOTCSA B KOJOHHE B OJTHOM WJIM HECKOJIBKUX
ceueHusx (mo 14—16 B ceuennn). Haubonee pacmpocTpaHeHbl MPOTUBOTOYHBIC
ckpy00epsi. CkopocTh raza B Hux usmensiercs ot 0,6 mo 1,2 m/c. Bricokas s dex-
TUBHOCTb CKpyOOepa oOecrieunBaeTcs Mpu pa3Mepe yacTull B raze > 10 Mxm.

3 bap6oTaxHo-TieHHbIE MbLIeYJI0BUTEJIH.

B TapCb4aTblX KOJIOHHAX IIbIJIb YJIABJIMBACTCS Ta30KMIKOCTHBIM (HGHHBIM) CJIOEM,
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00pa3yroImMMcsl Ha KOHTAKTHBIX TapesKax MMPHU B3auMOAEHCTBUM Ta3a v xujakoctu. Ha-
n0oJIee pacpOCTPaHEHBI [IEHHBIE AMIApaThl ¢ CUTYATBIMU TAPEIKAMH WM C MPOBAJIb-
HBIMU TapeiKaMH — JbIpYaTbIMU, PELIETYaThIMU, TPYOUATBIMU U KOJIOCHUKOBBIMHU.
[Ipu 3THX yCIOBUSIX Ha Tapeske oOpa3yeTcs NeHHbIN ciioi BbIcoTor 80—100 MM.

[TpuMeHsIOT Takke annapartbl cO CTAOUIM3AaTOPOM MEHHOTO CJIOSI, MPEACTaBIIs-
IOLIETO COOO0M COTOBYIO PEUIETKY M3 BEPTUKAJIBHO PACIIONOKEHHBIX IUIACTUH, pa3-
JENAIONMIMX CEYCHHE amnmnapara U TMeHHBIN clloil Ha HebompIne sueiiku. brarogaps
CTaOMIN3aTOPy MPOUCXOJUT 3HAUUTEIBHOE HAKOIUIEHHE JKUAKOCTU Ha TAPENIKE U
yBEJIIMYEHHUE BHICOTHI MeHBI. [IpruMenenue crabunmsaropa mo3BOJSET 3HAUNTEIHHO

COKpPATUTDB pacxoa BOAbI HA OpOIICHUC alllapara.

28.1.3 Cnocobwl ouucmxu 2a308vix 8b10POCOG 0N MOKCUYHBIX BEU4ECE

Jns yaaneHus U3 OTXOMSIIMX ra30B BPEIHBIX MPUMECEN MPUMEHSIOT CIEMYIO-
M€ METOJbl: abcopOLrU, XeMOCOPOLMH, aICOPOLUHN, TEPMUUYECKOTO JI0)KUTaHUs,
KATaJIUTUYECKOW HEUTPATU3ALUN.

AOcopOumss — 3TO sIBJICHHE PACTBOPEHUS BPEJHOM ra3oBOM MpuUMe COpOEH-
TOM, KaK IMpaBujo, BOJOM. MeToioM abcopOIMu MOXKHO YJIaBIMBaTh TOJIBKO XO-
pOIIIO pacTBOPUMBIE Ta30BbIE MPUMECH U Mapbl. Tak, XOpoliel pacCTBOPUMOCTBIO B
BOJIe 00J1aJal0T aMMHUaK, XJIOPOBOAOPOI, (PTOPOBOIOPOI, MAPhI KUCIOT U IIEIOYEH.
Jlnst mpoBeaeHust mpouecca adcopOLMHM HCTOJIB3YIOT anmnaparbl MOKPOTO THIIA,
MPUMEHSIEMbIE B TEXHUKE MbLICYI1aBINBaAHUS.

XeMocOpOIMI0 MMPUMEHSIOT ISl YJIABJIMBAaHUSI Ta30BbIX NMPUMECEH pacTBOpHU-
MBIX MJIM IUIOXO PACTBOPHUMBIX B BOJie. MeTo XeMOCOpOIMU 3aKIII0YAEeTCs B TOM,
YTO OYMIIAEMBI T'a3 OPOLIAIOT PACTBOPAMHU PEATEHTOB, BCTYIAIOIINX B XUMUYECKYIO
peaKkuro ¢ BpEAHBIMUA MPUMECSIMU C 00pa30BaHUEM HETOKCHYHBIX, MAJIOJIETYUUX
UM HEPACTBOPUMBIX XUMHYECKUX COCMHEHUN. DTOT METOJ IIMPOKO UCIOIb3Y-
eTCsl JUIsl yJIaBIMBaHUS, JUOKcUAA cepbl. OTXOASIINE ra3bl OPOIIAIOT CyCIIEH3UEN
n3BecTHska (CaCO3z) M3BECTKOBBIM MOJIOKOM (MEJIKOIUCIIEPCHOM CYCIICH3UEH ra-
menor Ca(OH), unu veramenoit CaO u3Bectn), cycnensueit maraesura MgoO.

AcOpOIUSA 3aKTI0YAETCS B YJIABIUBAHUU MOBEPXHOCTHIO MUKPOTIOPUCTOTO al-
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copOeHTa (aKTUBUPOBAHHBIA YTOJb, CEIMKAreib, [IEOJUTHI) MOJIEKY BPEIHbIX Be-
niecTB. Metoj 001aaeT oueHb BBICOKOH 3((EKTUBHOCTBIO, HO KECTKHUMHU TpeboBa-
HUSAMH K 3aIbUICHHOCTH Ta3a — He Oosee 2...5 mr/mM®. OOHUM U3 Iy4IIHX ancop-
OCHTOB SIBJISIETCS aKTUBHUPOBAHHBIN Yrojb, Y KOTOporo B 1 T comepkurcs A0
1600 »? noBepxHOCTEl. AnCOPOIMS MIUPOKO NPUMEHSAETCS ISl yIaBIUBaHUs Ta-
POB pacTBOpPUTENCH, HEIPUATHO MAXHYIIUX BEIIECTB, OPraHUYECKUX COCIUHECHUMN
U MHOXECTBa JAPYTHX ra3oB. AJCOpPOIMOHHAas CHOCOOHOCTH ajacopOeHTa TeM
BBIIIIE, YEM MEHBIIIE €TO TeMIIepaTypa U CyIIECTBEHHO CHMXKAETCA C €€ MOBBIIIIEe-
HUEM. DTO UCHOJIb3yeTCs B paboTe aacopOepoB U npu ux pereHepauuu. [Ipume-
pOM KOHCTpYKUUH ajncopOepa siBisieTcss nmpoTuBora3. Perenepanus ancopOeHTa
OCYLIECTBIIAETCSI IyTEM MNPOAYBKH TOpPSYMM BOJISHBIM IApOM C MOCJEXyrOIeH
CYLIKOM rops4uM BO3IYyXOM, T. €. pa0oTa amnmapara OpOXOAWT B TPU CTaJWH, IS
OCYLIECTBJICHUSI KOTOPBIX HEOOXOAMMBI TPU MapajlIeIbHBIX JMHHUM alIapaToB.
Kaxnplii anmapar paboTaeT Ha ONpEesIeHHON CTaJul — OJUH B peXHUME aacopo-
LMY, IPYrOM — MPOAYBKH BOJSHBIM IApPOM, TPETUM — CYIIKU BO3AYXOM. 3aTeM
IPOUCXOUT MEPEKITIOUEHUE UX Ha apyroil pexxum. [lepen agcopbepamu ycTaHOBJIEH
XOJIOJWJIBHUK I OXJIAXIEHUS Ta30B, MOCJIE HUX TAaKXKE yCTAaHABIMBAETCA XOJIO-
JTWIIbHUK-KOHJEHCATOP 711 KOHACHCAMK yIalsieMbIX IIPU pereHepalyy napoB BO-
JIbl U IPUMECEH, Cenaparop sl pa3lesiCHUsl BOAbI U PACTBOPUTEIIEH 3a CUET Pa3HOM
IUIOTHOCTU. PacTBOpUTENN MOTYT BHOBB HAIPaBISATHCS B IPOU3BOICTBO.

Paznnuaror ¢usndeckyro (agcopOEHT CBS3BIBACTCS C IMPUMECIMHU CIIaOBIMHU
CUJIAMU MEXKMOJEKYJISIPHOTO B3aMMOJEUCTBUS, 00OpaTUMO) U XUMHUYECKYIO al-
copOLuio (aICOPOCHT CBA3BIBAETCS C MPUMECSIMU MTPOYHBIMU XUMUYECKUMU CBS-
35IMU, HEOOpPAaTUMO, pereHepanus HeBO3MOXKHA).

AncopOrusi MMPOKO TPUMEHSIETCS Ui YJIaBIUBAHUS TApOB PACTBOPHUTEIICH,
HENPUATHO MaXHYIIMX BEIIECTB, OPraHUYECKUX COCUHEHHUIN U MHOXECTBA JIpy-
I'MX ra3os.

Tepmuueckoe q0:KMraHMe — 3TO MPOLECC OKUCIEHHUS BPEIHBIX BEILECTB
KHCIIOPOJIOM Bo31yxa npu Bbicokux Temmneparypax (900...1200°C). C nomorisio

TEPMHUUYECKOTO JOKUIAHUS OKUCISIOT TOKCUYHBIN yrapHsli raz CO 10 HETOKCHY-



124

Horo yraekucnoro raza CO, (2CO + Oy = 2COy), yraesoaopoast ChHpy 10 yriekuc-
joro raza u Bojabl (CoHm + Oz = CO, + H0). Ipomecc TepMHISCKOT0 OKUCICHUS
NpY HU3KOM TeMIlepaType OTXOISAIIMX ra30B SHEProeMOK, TaKk Kak TpeOyeT uc-
MOJB30BaHUSL JOMOJIHUTEIBHOTO TOIUJIMBA JIJIs HArPEeBa ra3oB JI0 BHICOKUX TEMIIE-
patyp. TepMuueckoe AOKUTaHUE TPUMEHSIOT ISl OUUCTKU OTXOJSAIIUX Ta30B OT
OpraHWYEeCKUX BEIIECTB, HAIIPUMEP, NApOB pacTBOPUTEIEH U KPACOK B JIAKO-
KPaCOYHBIX MPOW3BOACTBAX, OUUCTKHA BHIOPOCOB HMCIIBITATEIBHBIX CTAHIIUN JIBUTA-
Tesel, paboTaroluX Ha OPraHUYECKUX TOPIOYHX.

KaranuTnueckasi HeMTpaau3anus 1OCTUTAaeTCs MPUMEHEHHEM KaTaau3aToOpoB
— MaTepualioB, KOTOPBIE YCKOPSIOT MPOTEKAHWE PEAKUMM WM JeialoT UX BO3-
MOKHBIMH TIPY 3HAYUTENLHO OoJiee HU3KHMX Temmeparypax (250 - 400°C). B kaue-
CTBE KaTaJIM3aTOPOB UCIOJIB3YIOT, MPEXKIE BCEro, 01aropoiHble MeTauibl — IJIaTH-
HY, NAJJIaAUNA B BUJE TOHKOCIOMHBIX HANBUICHUH HAa METAJUTMYECKHUE MM KepaMU-
YECKUE HOCUTEINM, KPOME TOTO MPUMEHSIOTCS MOHEIbMETAIUI, TUOKCUJ TUTAHA,
MEHTAOKCHU] BaHaaus U T.1. OuuiiaeMblid Ta3 TPOMYCKAETCA YEPE3 CIOW KaTain3a-
Topa. Ha ero moBepxXHOCTH MPOTEKAIOT IK30TEPMHUUECKHE (UIYIIHE C BbIACICHUEM
TEIJIOThI) OKUCIIUTENIbHBIE peakiuu. [Ipu 3TOM TemrepaTypa ra3oB MOMKET MOBBI-
matbes ¢ 250...400 no 500°C. Jlns ucroap30BaHUS 3TOM SHEPTUU M CHUKCHHUS TEM
camMbIM pacxo/a TOIUIMBA, IMOJABAEMOI0 B TOPENKY AJIA MPEABAPUTEIBHOTO MOJ0-
rpeBa OUYMILAEMBIX [a30B, PEAKTOpP CHA0XKEeH TpyOUyaThiM TEIJIO0OOMEHHUKOM. B HeM
ras3bl, I0JJaBa€MbIE HA OUYUCTKY, [TOJOTPEBAIOTCS 3a CUET TEIJIOTHl TOPAYNX OUHIIICH-
HBIX T'a30B, BBIXOSIIUX U3 KATATUTHYECKOTO CJOs. TepMOKaTaluTUYECKUE peak-
TOPBI IMUPOKO MPUMEHSIOT JJIsl OYUCTKH OTXOSIINX Ta30B OKPACOUHBIX IIEXOB, CY-
IIWIBHBIX Kamep U T. 1. Katanutudyeckue HeNTpanu3aTopbl UCIIOIB3YIOT ISl OUUCT-
KM BBIXJIOITHBIX Ta30B JBUTATENICH BHYTPEHHETO CrOpaHus OT OKCUJIOB a30Ta, yrile-
poJia, yIrieBOJ0POIOB.

[Ipyu CHJIIBHOM U MHOTOKOMITIOHEHTHOM 3arpsi3HEHUHU OTXOJAIIMX Ta30B MpUMeE-
HSIOT CJIOKHBIE MHOTOCTYNIEHYAThIE€ CUCTEMbI OUUCTKH, COCTOSIINE U3 MOCTIEI0Ba-
TEJILHO YCTAHOBJIEHHBIX allapaToB Pa3IMYHOTO THIIA.

B 3arpA3HCHHOM BO3yXC B Ka4CCTBC MHAWMBUAYAJIBHBIX CPEACTB 3alIUTEI IIPUME-
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HAT PECIIUPATOPBI U IPOTUBOTA3bI.

28.2 O4HCTKA CTOYHBIX BOJ

3agavya OYMCTKH BPEIHBIX COPOCOB HE MEHee, a Jake 0oyiee CIOKHA M Mac-
mTa0Ha, YeM OYHCTKH IPOMBIIIUICHHBIX BBIOPOCOB. B oTimmume oT paccemBaHus
BBIOPOCOB B atMoc(epe paz0aBiicHHE M CHIDKCHHE KOHIICHTpAIM BPEIHBIX Be-
IIECTB B BOJ0OEMaX MPOUCXOIUT XyKe, BOJIHAs cpea 0oyiee paHMMa M YyBCTBUTEIb-
Ha K 3aTrpS3HEHUSM.

3ammTa ruapocdepbl OT BPEIHBIX COPOCOB OCYIIECTBISIETCS IPUMEHEHUEM ClIe-
TYIOIINX METOJIOB U CPEJCTB: pallMOHAIBHBIM Pa3MEIICHHEM UCTOYHUKOB COPOCOB
W opraHuzaied Bojo3abopa W BOAOOTBOJA; pa30aBICHHEM BPEAHBIX BEIIECTB B
BOJIO€MaX JI0 JIOMYCTUMBIX KOHIICHTpPAIUW ¢ MPUMEHEHHUEM CIICIIMAIEHO OPTaHU30-
BaHHBIX M PACCPEIOTOYCHHBIX BBIMTYCKOB; UCIIOJb30BAHUEM CPEIICTB OUUCTKU CTO-
KOB.

C 1enp0 CTUMYJIUPOBAHUS TPEANPUATUN K KaU€CTBEHHOM OYMCTKE COOCTBEH-
HBIX CTOKOB II€JI€COO0pa3HO OPraHW30BBIBATH BOJ03a00p HAa TEXHOJIOTHYCCKUE
HYXKJIBI HUKE TI0 TEYCHUIO PEKH, 4eM cOpoc CTOYHBIX BoA. Ecnu mipu sTom mis
TEXHOJOTHYCCKUX HYXJ TpeOyeTcs YucTas BOJa, MPEANPUATHE OYICT BBIHYX-
JIEHO OCYIIECTBIIATH BEICOKOA()(PEKTUBHYIO OUHUCTKY COOCTBEHHBIX CTOKOB.

PaccpenoTroueHHbIN BBITYCK CTOKOB OCYIIECTBIISIIOT Yepe3 TPYObI, MPOJIo-
YKEHHBIE TTOTICPEK PyClia PEKU, STUM YBEIUIUBACTCS HHTCHCUBHOCTD IEpEMEIINBa-
HUS ¥ KPAaTHOCTH pa30aBlIeHNs CTOKOB.

MeToIbI OYMCTKH CTOYHBIX BOJ MOYKHO ITO/IPA3ACUTh Ha MEXaHu4deckue, (Gu-
3UKO-XUMUUYECKHE U OUOJIOTHUECKUE.

1. MexaHnyeckasi 04MCTKA CTOYHBIX BOJ OT B3BEIICHHBIX YacTHUIl (TBEPABIX
YJaCTHII], YACTHI] KUPO-, MACJIO- U HE(YTETPOITYKTOB) OCYIIECTBIIICTCS MPOIICKUBA-
HUEM, OTCTaMBaHHEM, OOpabOTKOW B MOJIE IEHTPOOESKHBIX CHJI, (DUIHTPOBAHHEM,
droTanuei.

1.1 Ilpouescusanue NPUMEHSIOT I YAAJICHUS W3 CTOYHON BOJBI KPYITHBIX M
BOJIOKHHMCTHIX BKJIIOUeHUM. [Iporiecc peann3yroT Ha BEPTUKAIBHBIX W HAKJIOHHBIX

pelIeTKax ¢ MUPUHOM TTPo30poB 15...20 MM U HA BOJIOKHOYJIOBUTENSIX B BUE JICH-
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TOYHBIX M OapaOaHHBIX CUT. OYUCTKA PELIETOK V BOJIOKHOYJIABUTENIEH OT OCAa/JIKOB
YaCTHUL OCYILIECTBISETCA BPYUHYIO WM MEXaHUYECKH.

1.2. Omcmausanue ocHoBaHO Ha CBOOOHOM OCeaHUU (BCIUIBITUH) IPUMECEH C
MJIOTHOCTBIO, OOJbIIEH (MEHBIIEH) MIOTHOCTH BOJbI. [Iponecc orcranBanus pea-
JIM3YIOT B MIECKOJIOBKAX, OTCTOMHUKAX, )KUPOYIOBUTEIISX.

Ileckonosku MPUMEHSIOT [T OTJECJICHUS YacTUIl METajljia U MecKa pa3MepoM 00-
aee 250 mxM. [leckonoBKH OBIBAIOT ¢ FTOPU3OHTAIBHBIM, BEPTUKAIBHBIM U KPYTro-
BBIM JIBIDKEHHEM BO/IbI.

Omcmotinuku Hcupoynogumeny TPUMEHSIOT Ui TPABUTAMOHHOIO BBIJIEICHHS
U3 CTOYHBIX BOJ 00Jiee MEIKHX B3BELIEHHBIX YACTHUI WM KUPOBBIX BemecTs. 1o
HAIPABJICHUIO JBUKEHHSI OCHOBHOI'O TIOTOKA BOJBI PA3IN4aOT OTCTOMHUKHA BEPTH-
KaJIbHbIE, TOPU3OHTAJIbHBIC, TUArOHAJIbHBIC U paJualIbHbIC.

1.3. Ouucmxa cmounwix 600 6 noye YEHMPOOEIHCHBIX CU PEATUIYETCS B TUT-
pouukiIoHax. MexaHu3M JIeHCTBUS THAPOLMKIOHOB aHAJIOTMYEH MEXAHU3MY JEH-
CTBUSI Ta300YMCTHBIX IUKIOHOB. Ilog AelicTBUEeM IIEHTPOOEKHOM CUIIbI, BO3HH-
Kalollleil BO BpalIaloleMcsl IOTOKE, IPOUCXOJUT 00Jiee MHTEHCUBHOE OTACJICHUE
B3BEIIEHHBIX YACTHI[ OT IMOTOKA BOJABI. [ MAPOUMKIOHBI OBIBAIOT HU3KOHATIOPHBIE
(OTKpPBITBIC) M BHICOKOHAIIOPHBIE (3AKPBITHIC).

1.4. @unemposeanue VCTONL3YIOT NI OYUCTKU CTOYHBIX BOJ OT MEJKOJHC-
MEPCHBIX NIPUMECEN, KaK Ha HAYaJIbHOW, TAK M KOHEYHOM CTaAMsIX OYMCTKH. YacTo
UCMOJIb3YIOT 3€PHUCTBIE (UIBTPHI U3 HECBA3AHHBIX WM CBSI3aHHBIX (CHEUEHHBIX)
MeXIy coOoil dactuil. B 3epHucThiX (uibTpax B KauecTBe (puibTpoMaTepHuaia
MPUMEHSIIOT KBapILEBbIN MECOK, IPOOJICHbIN 1IJIaK, TPaBUW, aHTPALUT U T. 1. Pere-
Hepaims (pUIbTpa OCYIIECTBIISIETCS OOpPaTHON MPOMBIBKOM M TPOAYBKOM CKATHIM
BO3/TyXOM.

1.5. @aomayusa 3aximoyaercs B 0OBOJAKMBAHUM YACTHIL IPUMECEH MEJIKUMH ITy-
3bIPbKaMM BO3]lyXa, MOJaBAEMOT0 B CTOYHYIO BOJY, U MOJHATHH UX Ha MOBEPX-
HOCTb, TJIe 00pa3yeTcs cioi neHbl. B 3aBucumMocTu ot cnoco0a 00pa3oBaHus Iy-
3bIPbKOB Pa3IU4aloT (IIOTALMIO THEBMATHUYECKYIO (HAIOPHYIO, BAKYYMHYIO0), MEH-

HYI0, XMMHYECKYI0, BUOpalMOHHYI0, OHMOJOTMYECKyto, 3yekTpoduoranuto. Ha
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IpaKkTHKE HauOOJbIIEE PACHPOCTPAHECHHE IMOJIy4YHJIa ITHEBMATUYECKas, KOTOpas
OCHOBBIBAETCSl HA YMEHBLIEHUU PACTBOPUMOCTH ra3a B BOJE MPH CHUIKEHUU €TO
naBieHus. [Ipu pe3koM CHMKEHUU JaBJICHHS MPOUCXOIUT BBIIEICHUE U3 BOJbI U3-
JMIITHETO BO3AyXa B BHUAE My3bIpbKoB. Ecim Boma ¢ aTtMocdepHBIM aBiIeHHEM
HaIpaBJsIeTCs B KaMepy IMoJ BaKyyMOM, Takas (hpJioTaiusi Ha3bIBaeTCsl BAKYYMHOM;
€CJIM M3-TI0JI Halopa B OTKPBITYIO KaMmMepy — HamnopHou. ProTanusi OCyIIEeCTB-
JsieTcst BO (DIIOTAI[MOHHBIX Kamepax.

2. OU3UKO-XMMHYECKHEe METOAbI OYMCTKH IMPUMEHSIOT Ul yIAICHUS U3 CTOY-
HOW BOJIBI PACTBOPUMBIX TIPUMECEH (COJIEH TSHKEIBIX METAIOB, IMAHUIOB, (PTOPH-
JIOB U 7p.), a B psiie cliydyaeB W i yaaleHus B3Becedd. Kak mpaswio, (usnko-
XUMHUYECKUM METOAAaM MNPEIIECTBYET CTAJHsI OYUCTKH OT B3BELICHHBIX BEILECTB.
N3 pu3nKo-XMMHUYECKHX METOJOB HamOOJee pacupOCTPaHEHbl ANEKTPOdIOTALIN-
OHHBIE, KOaryJIILlMOHHE, peareHTHbIE, HOHOOOMEHHBIE U JP.

2.1. Dnexmpoghnomayua HaxOAUT IIMPOKOE NMPUMEHEHHWE HApsAy C ITHEBMa-
TUYECKOW (ioTanueil 1 yJaleHus MacloNpoOAYKTOB M MEJIKOJMCIEPCHBIX B3Be-
ceil. OHa OCyHIECTBIISIETCA IIyTEM MPOIYCKAHMS Yepe3 CTOYHYIO BOAY DJIEKTpUYE-
CKOTO TOKa, BO3HUKAIOIIETO MEXIY NapaMmH 3JIEKTPOAOB (KeJe3HbIE, CTaJbHbIE,
afOMUHUEBBIE). B pesynbTrare 3meKkTpoin3a BOAbl 00pa3yrOTCsl IMy3bIpbKH Ta3a,
IpEeXJIe BCEro JIErKOro BOJOPOAA, a TAKXKe KHUCIOpPO/ia, KOTOpble 0OBOJAKMBAIOT Ya-
CTHUYKH B3BECEU M CIOCOOCTBYIOT UX OBICTPOMY BCILIBITHIO HA TOBEPXHOCTh. JJIEK-
TpOo(IOTAIMS OCYLIECTBIIAETCS B 3JEKTPODIOTALMOHHBIX YCTAaHOBKAX.

2.2. Koacynayua — 510 (UBHKO-XMMHUYECKUN TPOILECC YKPYMHEHHS MEIlb-
YallIuX KOJUIOMJHBIX U AUCHEPTHPOBAHHBIX YACTHI] MOJ JECUCTBUEM CHJI MOJe-
KYJSIDHOTO TNPUTSDKEHHA. B pesynbraTe KoaryJaupoBaHUsl YCTPaHSETCS MYTHOCTB
BOJbl. B KkauecTBe BEHIECTB-KOAryJISIHTOB MPHUMEHSIOT alOMHUHMIICOAEpKAIIHE
BemecTBa, xyopun xkenesa (l1), cynbdar sxenesa u np. Koarymsus ocymiecTBiis-
€TCsl MOCPEACTBOM IEPEMELIMBAHUS BOABI C KOATYJSIHTAMU B KamMepax, OTKyJa
BOJIa HANIPaBJISIETCA B OTCTOMHUKHU, TJ€ XJIOMbs OTIESAIOTCS oTcTauBanuem. He-
00XOIUMBIE JIJIsl KOAryJIMpOBaHUS MOHBI AJIOMUHUS WIM XKeie3a MHOTIA MOJTY-

JarT OSJICKTPOXUMHUUYCCKHUM IIYTCM. I[J'ISI 9TOro  HMCIIOJB3YIOTCA CMKOCTHU-
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AIIEKTPOJIU3EPHI (IIMEKTPOKOATYJIATOPHI), B KOTOPBIX Pa3MEIIEHBI 3JIEKTPOIbI U3
amoMuHus WK ctanu. OOpasyroluecs: B MPOIECCE aHOJAHOTO PACTBOPEHHUS Me-
TaJjuia MOHBI AJTIOMUHUS UJIH KeJle3a OCYIIECTBIISIIOT MPOECC Koaryiaiuu. Tak Kak
ANMEKTPODIOTATOPBl U DIIEKTPOKOATYIATOPHl MPAKTUYECKA OJUWHAKOBBI IO KOH-
CTPYKIIUH, TPOLIECCHI SIEKTPOQPIIOTAIIMH U JIEKTPOKOATYIISIIUA MOTYT IIPOTEKaTh B
HUX OJTHOBPEMEHHO.

2.3. Peazenmmnotit memoo 3akitouaercs B 00pabOTKE CTOYHBIX BOJA XHUMUYE-
CKMMHU BEIIECTBAMH-PEareHTaMu, KOTOpbIC, BCTYyNas B XUMHUYECKYIO PEAKIUIO C
pPacTBOPEHHBIMU TOKCHUYHBIMHU MPUMECAMH, 00pa3yIOT HETOKCHUYHBIE MM HEpac-
TBOpUMBIE coenrHenus. [lociennue 3aTeM MOTyT OBbITh yJIaJ€Hbl OHUM U3 ONUa-
HHBIX BBIIIE METOJOB yJAJICHUS B3BECEH M OCBETJICHUS BOZABL. JTOT METOJ HAXO-
JTUT MPUMEHEHUE NJIi OYHMCTKHA CTOYHBIX BOJI OT COJIEd METaJlJIOB, I[MAHHJIOB,
xpoMa, ¢ropunoB u T.1. Hampumep, ans ynaneHus IUaHUIOB KUCIOJIB3YIOT pas-
JMYHBIE PEAreHThI-OKUCIUTENH, COJEpKaIlMe aKTUBHBIM XJIOp: XJIOpHAsl U3BECTh,
THITOXJIOPUTHI KalblUs WM HATpHs, XJOopHas Boaa. s ounmctku ot xpoma (VI)
NPUMEHSIOT HaTpueBble coiu cepHucTor KuciaoThl (Na;SOsz, NaHSO3), ruapocysb-
dut Na S;0s. [l ounctku hTopcoaepsKammx BoI MPUMEHSIOT THAPOKCHT KAJIbITUS
(MU3BECTKOBOE MOJIOKO), XJIOPUJ Kalblus. B pe3ynbrare XMMHUYECKOW peakuuu ¢
TOKCUYHBIMHU COEIMHEHUSIMU (PTOpa 00paszyeTcst mIoxo pacTBOPUMBINA (PTOpUT Kajlb-
st CaF,, KOTOPBIit MOXKHO YAAJIUTh U3 BOJIBI, HAIIPUMED, OTCTAUBAHUEM.

Pa3HOBUIHOCTBIO pEareéHTHOrO METOJA SBIISIETCS MPOLECC HEUTpaln3aluu
CcTOYHBIX BOJ. COrylacHO JEHCTBYIOIIMM HOPMATHUBHBIM JIOKYMEHTaM, COpOCHI
CTOYHBIX BOJI B CUCTEMbI KAHAJIN3A[MU HACEJIEHHBIX MYHKTOB U B BOJIHbIE OOBEKTHI
JIOIYCTUMBI TOJIBKO B cy4asix, eciu umerotr pH = 6,5...8,5. B Tom ciyuae, eciin pH
CTOYHBIX BOJI COOTBETCTBYeT kucioi (pH < 6,5) umm menounoit (pH > 8,5) cpene,
CTOYHBIE BOJIbI MOAJICKAT HEUTpaIM3aLuH, MO KOTOPOH MOHUMAIOT CHIKEHUE KOH-
HeHTpalu B HUX cBoOOHBIX H* miar OH-HOHOB 10 yCTAHOBIICHHBIX B YKa3aHHOM
uHTepBasie 3HaueHu pH. HenTpanusanus KHUCIBIX CTOYHBIX BOJ OCYLIECTBIISETCS
n00aBJICHUEM pPacTBOPUMBIX B BOJE WICJIOYHBIX pEareHTOB (OKCHIA KalbIlus,

TUAPOKCUJIOB HATPUS, KaJbLIMs, MarHus v Ap.). HelTpanu3zauus meao4HbiX CTO-
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KOB — J00aBJICHHNEM MUHEPATBHBIX KHCIOT — CEPHOM, COJISTHOM | ap. B mporecce
HEUTpaNM3allui BaXXKHO JOOABUTH POBHO CTOJBKO peareHTa, 4ToObl OCYIIECTBUTH
HEWTpalu3alnio, HE U3BMEHUB MPH 3TOM IOKa3arenab pH B IpOTHBOMOIOXKHYIO CTO-
poHy. PeareHTHass o4nMcTKa OCYIIECTBIISCTCS B €MKOCTSAX, CHAOXEHHBIX YCTPOM-
cTBaMu 15 iepemenirBanus. Haubonee apdpexkTuBHO nMpuMeHeHne B KauecTBe pe-
are’Ta Mpou3BOACTBEHHBIX 0TX0/10B. Hampumep, kapOoHAT coaepkaiimue OTXOIbl,
oOpa3yromntuecs Mpu BOJOMOATOTOBKE HA TETUIOAIEKTPOCTAHIIUAX, MOKHO TPUME-
HATH JJISI OYMCTKU CTOYHBIX BOJI OT MOHOB TSDKEJIBIX METAJUIOB M HEWTpaIu3aluu
KHUCJIBIX PACTBOPOB.

2.4. HoHooOMenHaa ouucmKka CTOYHBIX BOJI 3aKJIIOYACTCS B MPOITYCKAaHWH CTOY-
HBIX BOJ] Ye€pe3 HMOHOOOMEHHBIE CMOJIbI, KOTOPHIE MOAPA3ELISIIOTCS HAa KaTHOHUTO-
BbI€ — MMEIOIIUE TTOJIBMXKHBIE U CTIOCOOHBIE K OOMEHY KaTHOHBI (Yalle BCEro BOJI0-
poaa H"), 1 aHHOHUTOBBIE — UMEIOIIKE MTOIBU)KHBIC V CIIOCOOHBIC K OOMEHY aHHO-
HBI (Jaie Bcero ruApokcuwibhyto rpymmy OHY). Tlpu npoXxokIeHun CTOYHOM BOJIbI
Yepe3 CMOJIbI MTOABUKHBIE MOHBI CMOJIBI 3aMEHSIOTCSI HA MOHBI COOTBETCTBYIOIIETO
3HaKa TOKCUYHBIX MPUMECEH, HAIPUMEDP, KATHOH TSKEJIOr0 MeTalljla 3aMEHsIET Ka-
THOH BOJIOPOJA, 4 TOKCHYHBIA aHMOH coiM MeTtauia — anuoH OH', mpoucxomut
copOMpoBaHNE TOKCHMYHBIX MOHOB CMOJION. Perenepaiusi (BoccTaHOBJIEHHUE COpOU-
pYIOIIeH CITIOCOOHOCTH MPHU HACBIIEHUU CMOJIbI TOKCUYHBIMU HOHAMU) OCYIIIECTB-
JISI€TCS MPOMBIBKOM KHUCIIOTOM (KaTHOHWUTOBAs CMOJIA) W IIEJI0UbI0 (AHUOHUTOBAS
cmouna). [Ipy 3TOM TOKCHYHBIE HOHBI 3aMENIAI0TCA COOTBETCTBYIOIIMMHU KaTHOHAMU
wi aanoHamu (H*, OH), a TokcH4YHBIE IPUMECH BBIIEISIOTCS B KOHIICHTPUPOBAH-
HOM BUJIE KaK IIETOYHBIC WM KUCIIBIE CTOKHU, KOTOPBIE B3AMMHO HEUTPAITM3YIOTCS U
IIOJBEPrarOTCsl PEareHTHOM OYMCTKE WJIA YTUJIU3ALHH.

3 buosiornyeckasi 0UMCTKA

BuoJioruyeckasi 04MCTKA CTOYHBIX BOJ OCHOBaHAa Ha CIIOCOOHOCTH MUKPOOpTa-
HU3MOB HCIIOJIb30BaTh PACTBOPEHHBIE U KOJUIOWUIHBIE OPTAHUYECKUE COCIMHEHUS B
Ka4yeCTBE MCTOUYHHMKA MUTAHUS B MPOILIECCAX CBOEH JKU3HEACATEIBLHOCTHU. [Ipu sTOM
OpPraHUYECKUE COCMHEHUS OKUCIIIOTCS 10 BOABI U YIJIEKUCIIOTO ra3a.

BI/IOJ'IOFI/I‘ICCKYIO OYMUCTKY BCAYT WU B CCTCCTBCHHBLIX YCIIOBUAX (HOJ'IS[ oponie-
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HUS, TTOJI (GUIIBTPAIIUHU, OMOJIOTUIECKUE TIPYIIbI), UIIH CIICIUATBHBIX COOPYKEHUSX:
a’pOTEHKAaX, METAHTEHKAX WM OMo(UIbTpax.
3.1. Buosoruyeckue npyasbl.
3.1.1. B oxucnumenwsnvix npyoax oCyliecTBISIIOT aHA3pPOOHOE pa3iiokKEeHUE
ocaJika B PUIOHHOMN 30HE U OKUCIICHUE PACTBOPEHHBIX U KOJUTOMIHBIX OPTaHUMIECKUX
BEIIIECTB MPH a’3poOHOM MeTabonm3Me OakTepwii B CpelHEr YacTh oObeMa BOJIBL.
[TpoAyKTBI 3THX MPOIIECCOB YTHIN3UPYIOTCS BOJOPOCIISIMU, PACTYIIIMMH Y TIOBEPXHO-
CTH, KOTOPBIC BBIPAOATHIBAIOT KHCIOPO]I, 00CCTICUMBAIOIIHI adpOOHYIO JTECTPYKIIUIO
OpraHudYecKuX BemecTB. OYnCTKa HOCHT CE30HHBIA XapaKTep: 3UMa — HAaKOMHUTEIb,
JIETO — OYUCTHUTENb.
3.1.2. A3pupyemble npyosbt UCTIONB3YIOTCA 00JI€€ IIHMPOKO, YEM OKHUCIUTENb-
Hele. OHM OCHAIICHBI TUIABAIONIMMH WM CTallHOHAPHBIMH MEXaHWUYECKUMH WA
MHeBMaTH4YecKuMu aspatopamu. DddextuBHocts — 80-95%. Bomopocnu u3 croka
Npy/ia BBIICISIIOT (QHIIBTPAITUCH.
3.1.3. Anazpoodnsle npyowt (NaryHbl) MpeaHA3HAYEHBI I Pa3pyIICHUs U CTa-
OUNM3aIMK KOHIIEHTPUPOBAHHBIX KUJKHUX, MONYKUAKUX U TBEPAbIX 0TX0A0B. OHU
paboTaroT B JiBa 3Tana:
1. MIPEBPAILIEHUE CIIOKHBIX BEIIECTB B JIETYYHE YKUPHBIE KHCIIOTHI;
2. npeoOpa3oBaHe B Ta3000pa3HbIC IPOIYKTHI (METaH, YTJICKUCIIBIN Ta3).
3.2. Ilona opowienusa — >TO CIEUMATBHO CIUIAHUPOBAHHBIE M TMOJTOTOBIICHHBIC 3€-
MEJIbHBIC YYACTKH JUISI TOJIMBA MX CTOYHBIMH BOJAMU W TIOCJIEIYIOIIErO BhIpAIUBa-
HUS C/X KYJBTYP.
3.3. Ilona ¢unvmpayuu - 3eMenbHBIE YYaCTKH, MPETHA3HAYEHHBIE TOJBKO IS
OYHMCTKH CTOYHBIX BOJI.
3.4. A9pomenku TIPEACTABIISIOT COOON OTKPBITHIE PE3EPBYaphl C CHCTEMOUN KOPUI0-
POB, Yepe3 KOTOPhIE MEAJICHHO MPOTEKAIOT CTOYHBIEC BOJbI, CMEIIAaHHbIE C AKTHUB-
HBIM WJIOM (CKOIUICHHS-XJIOMb MHUKPOOPTaHW3MOB, OaKTepuil, MPOCTEUIINUX H
HEKOTOPBIX BBICIIUX OPTaHW3MOB) M HEMPEPBHIBHO a’pUPyEMBbIC BO3IYXOM Hepe3
CUCTEMY ad’pallii a’pOTeHKA. AKTHUBHBIN WJI 3aT€M OTAENAETCS OT BOJABI B OT-

CTOMHHMKAX U BHOBb HaIpaBJIAACTCA B adPOTCHK. HpI/IMeHSHOTCSI AJI1 OYMCTKH Iropoa-
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CKUX CTOYHBIX BOJI.
3.5. buonozuueckuii punbmp — 310 COOPYKEHHE, 3aMOJTHEHHOE 3arpy30YHBIM Ma-
TEepPHAJIOM, Yepe3 KOTOPhIN (GUIBTPYETCs CTOYHAs BOAAa M Ha MOBEPXHOCTH KOTOPOTO
pa3BUBaeTCs OMOJIOTHYECKAsl TUICHKA, COCTOSIIAsT U3 MOMYJISIHH TeTepOTPOPHBIX
Oaktepuii. OpraHuyecKue 3arpsi3HEHHUs] COPOUPYIOTCS OMOIUICHKOW W OKHCIISIOTCS
€10 B adpOOHBIX YCIIOBUAX. [IpUMEHSIOTCS U1 OYMCTKH BBICOKOKOHIICHTPHPOBAH-
HBIX TPOMBIITUICEHHBIX CTOYHBIX BOJ C OJJHOPOJHBIM COCTABOM 3arpsi3HEHUH (ITHIIIC-
Basl MPOMBIIIICHHOCTh, IIPOM3BOJICTBO OyMaru, XuM. Mp-Ba).
4. JlokanbHasi 0YHCTKA CTOYHBIX BOjA. KpymHBIE TPOMBIUICHHBIC TIPEITPUITHS
UMEIOT pa3IMyYHbIe MPOU3BOJICTBA (MEXaHOOOpabaThIBatOIIee, TaIbBAHUYECKOE, JIH-
TEeHHOE, OKPaCOYHOE, Ky3HEUYHOE U T. [I.), KOTOPbIE JTAIOT Pa3InYHbIN COCTaB 3arpsi3-
HEHHSI CTOYHBIX poJl. BooouncTHBIE COOPYKEHUS TAKUX TPEINPUATHN BBHITTOTHEHBI
CJICIYIOIMM 00pa3oM: OTJENbHbIE MPOU3BOJICTBA MMEIOT CBOM JIOKAJIbHBIC OYU-
CTHBIE COOPYXKEHUSI, alapaTypHOe 00€CIeueHUE KOTOPBIX YUUTHIBAET CHEIUPUKY
3arpsI3HEHUS U TIOJTHOCTHIO WJIH YACTUYHO yIAJISEeT UX, 3aTEM BCE JIOKATBHBIE CTOKH
HaIPaBJISIIOTCS B €eMKOCTHU-YCPETHUTEINH, a U3 HUX Ha IIEHTPaIU30BaHHYIO CHUCTE-
My OYHCTKH JO 3HAYCHHWH, YCTAHOBJICHHBIX IS TPEANPHUITHS TMPEACITbHO-
JIOIYCTUMBIX COPOCOB. BO3MOXKHBI ¥ MHBIE BapUaHThI CUCTEMBI BOJIOOYMCTKH B 3a-
BHCHUMOCTH OT KOHKPETHBIX YCJIOBUH. YacTo m3BIEKaeMbie BEUIECTBA CHOBA ITyCKa-
IOTCSI B TEXTIPOIIECC.
5 JlecTpyKIMOHHBIH MeTOA OYUCTKHU. 3aKIIOYACTCS B CKUTAHUM CTOYHBIX BOJI
TIPY BBICOKUX Temreparypax. [Ipu HeoOX0IUMOCTH MX CMEIIMBAIOT C MMPUPOTHBIM
ra3oM. VIcronb3yroT 1sl KOHIIEHTPUPOBAHHBIX CTOYHBIX BOJ C BHICOKHUM COJICpIKa-
HUEM OpraHuyeckux BemiecTB. OTpaHWYEHUsS: CTOYHAs BOja HE JOJKHA CONEep-
YKaTh BEIECTBA, KOTOPHIE, CTOpasi, Tat0T TOKCHYHBIC ra3bl. CyIIECTBYET /1Ba THIIA:

51. Ilapogpaznoe oxkucnenue npoucxoqut npu temmeparype ~ 800°C.

52. Kamanumuueckoe oKucieHue POUCXOIUT MPU YIACTHH KaTaauzaropa —
Pt na Ni-cerke, umeer Bricokoe KIIJ] n skosornueckn 6€30macHo.

53. dnexmpoxumuueckoe oxucieHue TPOWCXOAWT HA KAaTOAEC U AHONE TIPH

IPOIyCKaHUM YEPE3 CTOUHYIO BOJY JIEKTPUUECKOIO TOKA.
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28.3 YTuau3auus v 3aXOpoHeHne TBEPABIX U KUJTKUX 0TXO010B

[To arperaTHOMy COCTOSIHHIO OTXOJIbI Pa3AeIIAIOTCS Ha meepovie U Jcudkue. 11o

UCTOYHUKY 00pa30BaHUsA - HA npombluLienHble, 00pa3yIoNIecs B Mpolecce Mpous3-

BOJCTBa (METaJUIMYECKUN JIOM, CTPYKKa, TIACTMACCHI, MbUIb, 30J1a U T. 1.), OU0/0-
2uyeckue, 00pazyromuecs B CEIbCKOM XO3SIMCTBE (MITUYMI TTOMET, OTXOJIbI )KHBOT-
HOBOJICTBA, OTXO/bl PACTEHUEBOJICTBA U APYTHE OPTraHUUECKHUE OTXOJIbl), Oblnosbie

(B 4aCTHOCTHU OCAJIKM KOMMYHAJIbHO-OBITOBBIX CTOKOB), paduoakmusHuvie. Kpome To-

ro, OTXOJIbI PA3/IEISAIOTCSA Ha TOPIOYME U HETOPIOYHUE, MPECCYEMbIE M HETIPECCYEMBIE.
[1o TOKCMYHOCTH OTXOIbl MOAPA3IAEIIKICS Ha S KIACCOB TOKCUYHOCTH:

1 — gpe3BbIuaiiHo omacHble (OeH3(a)mupeH, cylieMa, nuanua kamus, xpom (V1)
H 1p.),

2 — BbIcOKO omnacHble (xopux meau (I1), aurpaT cBuHIA U Ap.),

3 — yMepeHHO onacHbIe (Cynb(ar HUKeIs U Ap.),

4 — MasnooracHele (XJIOPHU KaJlbliKs, JUOKCU MapraHia u Jip.),

5 —HETOKCHUYHBIE.

Ornpenenenue Kinacca OMacHOCTU OTXO0JI0B mpoBoautcs no BenuuuHe 11/IK Be-
IICCTB B MIOYBE C YYCTOM HX pacTBOPHUMOCTH (S) B BOJAC M COJICPIKAHUS BEIICCTB
(Cs) B 0obOmIcH Macce oTxon0B. MHaeke omacHocTH BeriectBa (K) Haxomsr mo ¢op-
myne K= ITJK/(S+ Cs).

Ecmu K< 2, otxoap! upe3BbluaiiHo onacHeie, K = 2... 16 — BbICOKO onacHsele, K
= 16...30 — ymepenno onacHsie, K > 30 — manoonacHsIe.

OTX0/bI, KOTOPBIC B JAJbHEHIIIEM MOTYT ObITh MCIOJIb30BaHbI B IPOU3BOJICTBE,
OTHOCATCSI K BTOPUYHBIM MaTepUalbHbIM pecypcaM. Hanpumep, MakynaTtypa st
MPOU3BOJICTBA OyMaru; CTEKJISHHBIN 00M — CTEKJa; METAUTMYECKUI JIOM — Me-
TaJljia; 304, MblIb, IJIAKK — CTPOUTEIbHBIX MAaTEPUATIOB U KOHCTPYKIIUH; OT-
XOJIbl TITUIIEBOJICTBA M JKUBOTHOBOJICTBA - OPTaHMYECKUX ynoOpeHwmii; oTpado-
TaHHBIC Maclia U HeTETPOAYKTHI - TPOU3BOJCTBA Maced U T. M. [yt moaHOTO
HCTIOJIb30BAaHUSI OTXOJOB B KAaueCTBE BTOPUYHOTO CHIPhSl pa3paboTaHa UX MPO-
MBIIIEHHAs KIacCu(PUKAIMsI, KOTOpas oApa3aeisieT, HallpuMep, JOM U OTXOIbI

MECTAJIJIOB IIO (1)I/IBI/I‘I€CKI/IM IIpU3HaKaM Ha KJIACCBI, IO XUMHUYCCKOMY COCTaBYy
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— Ha TPYNIBI U MAapKH, O MOKAa3aTessIM KayecTBa — Ha CopTa.
Baosicnentwue smanwvl oopawenusn ¢ omxooamu.

1. Coop omxoo0oe. Ilpu cOope OTXOIbl JOJKHBI Pa3AENAThCA MO MpHU3HAa-
KaM, YKa3aHHBIM BBIIIE, B 3aBUCUMOCTH OT JlajbHEHIIIEro UCIOIb30BaHus, CIoco0a
nepepaboTKU, YTUIM3AlUU, 3aXOPOHEHHUs. DTO MO3BOJSET CYLIECTBEHHO YIPO-
CTHUTb U yJICHIEBUTh UX JATBHEHIIIYIO IEpepadoTKYy.
2. Ilepepabomka omxo0006 MO3BONSET 00ECNEUNTh O€30MACHOCTD JKU3HENES-
TEJILHOCTH, CITIOCOOCTBYET 3aIUTE OKPYKAIOIIEH CpeJlbl OT 3arpsi3HEHUS. U COXPaHSIET
NPUPOJIHBIE PECYPCHI.
3. 3axoponenuro Ha TONUTOHAX TIOJIBEPTAOTCS OTXOJBI, HE TMOJICKAIIHe
nepepaboTKe U AajibHEHIIEMY UCIOJIb30BAHUIO B KaUE€CTBE BTOPUUHBIX PECYPCOB
(mepepaboTka KOTOPBIX CJIO)KHA W DKOHOMHYECKHM HE BBITOJHA WU KOTOPBIC
uMeroTcst B u30bITke). llepen 3axopoHeHHMEM Ha IMOJMIOHE OTXOMABI C BBICOKOU
CTEIEHbIO BIAXXHOCTH 00€3BOKMBaTCs. lIpeccyemble 0TXOAbI Liesiecoo0pa3Ho
CIIPECCOBBIBATh, a TOPIOYNE — CXKEYb C IENbI0 CHIKEHHS WX 00beMa M MacCHl.
[Tpu npeccoBannu 00BEM OTXOJI0B yMeHbIaeTcs B 2+10 pa3, a npu CKUTaHUH —
10 50 pa3. OTXoapl CKIIAIUPYIOTCS HA MOJUTOHAX.

[Tosmurons! OBIBAIOT PA3IMYHOIO YPOBHSA U Kilacca: MOJUTOHBI MpEeANpHUsi-
TUH, TOPOJCKHE, PETHOHAIBHOTO 3HaUeHMs. B MecTax ckjlaqupoBaHUs BBINOJIHS-
eTCSl THAPOUBOIAIMUS ISl HCKITIOYEHUS 3arPsS3HEHHs] TPYHTOBBIX BOA. [loaMroHb!
JOJDKHBI  pacrojiaraThCsi BJAJIM OT BOJOOXPAaHHBIX 30H M HMETh CAHUTAPHO-
3alIUTHBIE 30HBI.

MaJjiooTxoaHbIe M pecypcocOeperaroiiye TeXHOJIOT U H.

PanukanpHoe pemieHne npoo6sieM 3aluThl OT MPOMBIIIICHHBIX OTXO0A0B BO3MOX-
HO NPU IUPOKOM BHEAPEHUM MAJIOOTXOJHBIX TeXHOJIOTHH. [lon manoomxoonoii
mexHo02uell TOHUMAETCs Takasi TEXHOJIOTHs, PU KOTOPOW pallMOHAIBHO HUCIOJb-
3YIOTCSI BCE KOMIIOHEHTHI CHIPhSl M SHEPTrUU B 3aMKHYTOM ILIUKJIE, T. €. MUHUMU3U-
PYIOTCS KCTIOJTB30BaHME TIEPBUYHBIX MPUPOIHBIX PECYPCOB U 0OPa3yIOIIUECs OTXO/IbI.
ManooTxojHbIe TEXHOJIOTUH JTOJKHBI IPEAyCMaTPUBaTh:

1. CHIDKEHHE MaTEPUAIOEMKOCTH U3CIIN;
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2. WCTIOJIb30BaHNE 3aMKHYTHIX ITUKJIOB BOJIOCHAOKECHUS TPEANPUITHI, TIPU KO-
TOPBIX OYHILICHHBIE CTOYHBIE BOJIbI BHOBb HANPABJISIIOTCS B IPOU3BOACTBO;
3. o0pa3yromuecs: OTXOAbl WIM YJIOBJIEHHBIE Ta300YUCTKOM BEIIECTBA JTOJIKHbI

BHOBbB HCIIOJIB30BATHCH IIPU IMMOJTYYCHUN APYTUX I/ISILCJ'H/Iﬁ 1 TOBApPOB.
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