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1. 3KOJIOTHUA KAK HAYKA

JKOJIOTHSl — HAyKa O B3aWMOJCHCTBUU JKHUBBIX OPraHU3MOB U HUX CHCTEM
¢ okpyxaromeit cpenoit (OC), Ux B3aMMOBJIMSHUN U B3aUMOIIPOHUKHOBEHUH, YTO
MO3BOJISIET ONPEACIIUTh MYTH ONTUMHU3ALMM U BO3MOXXHOTO W3MEHEHUS YCIOBUMN
1151 OC um xkuBbIX opraau3MoB. [Ipu atom nog OC nmoHMMaeTcs: NPaKTUYECKH BCS
BcenenHas, a nmojJ XKUBBIMH OpraHM3MaMHu — HE TOJIBKO YEJIOBEK, HO U BCE OC-
TaJbHbIE KUBbIE MPEIACTABUTEIN MPUPOJbI: KUBOTHBIE, PACTEHMS, MPOCTEHIlINE
opranu3mbl. OueHp yacto TepMuH OC 3aMEHSIOT CIIOBOM KITPUPOIA».

B OykBaJIbHOM MEpPEBOJIE CIIOBO «IKOJOTHS» O3HAYAET KydeHUe o mome» (OT
rped. «OMKOC» — MECTOOOUTAHUE, KIIHIIE, IOM U «JIOroc» — ydeHue). Boep-
BBIC OTOT TEPMHUH yNoTpeOua Hemelkui ouosor J. ['ekkens B 1866 r. OH xe nan
U OIIPEJIEIIEHUE IKOJIOTHH.

CoBpeMeHHas 3KOJIorusi — CJIO’KHAas KOMIUIEKCHash Hayka. B ee cTpykrype
pa3InyaloT MHOXKECTBO HAIPABIICHUH, OJTHAKO €AMHON OOLIEIPUHATON Kiaccudu-
Kalluy OTpaciiel SKOJIOTMM HE CYLIECTBYET. TeM He MEHee MOKHO BBIJIEIUTH He-
CKOJIBKO KPYTIHBIX CTPYKTYPHBIX OJIOKOB.

O6mas 3xoJorusi (0MOIKOJIOTHS) H3Y4aeT OTHOIICHHUS OPTaHU3MOB MEXKIY
coboit 1 OC. Oro 0a3oBas Hay4yHas JUCUMUIUIMHA COBPEMEHHOW sKosnoruu. OHa
BKJIFOUYAET CIEAYIOLIUE pa3 Iebl:

ayTIKOJIOrHs (AyTOIKOJIOTHSI) — M3ydaeT OCOOCHHOCTH pearkpoBaHUs M B3au-
MOJICHCTBUS BUOB KUBBIX Opranu3mMos ¢ pakropamu OC;

CHHIKOJIOTUSI — BBISBJISET 3aKOHOMEPHOCTH Pa3BUTHUS U CYIIECTBOBAHMS CO-
00IIECTB KHUBBIX OPraHU3MOB (OMOLIEHO30B) B KOHKPETHBIX N3MEHSFOIIUXCS YCIIO-
BUSIX CpeJlbl OOUTAHUS;

NMONMYJISIMMOHHAS IKOJOTUSl — U3YYaeT JIUHAMUKY U CTPYKTYpPY MOIYJIALIHNA;
1o/l MOMYJisiieil MMOHMMAaeTCs rpynna OpraHM3MOB OJIHOTO BHUZQ, aJalTHPYIO-
miasicst K u3MeHeHusiM ycsioBuid OC myTeM M3MEHEHHUsI CBOMX Pa3MepoB, paclpe-
JIeJICHHS BO3PACTHBIX TPy (BO3PaCTHOW CTPYKTYPHI), TCHETHUECKOTO COCTaBA.

I'modanbHast 3KoJOrMsl — 3TO KOMIUIEKCHAas Hay4yHas JHCLHILIMHA,
u3yyvatomasi ouocdepy B ueiaoMm. Ee ocHoBHas 3amaua — pa3paboTka MPOrHO30B
BO3MOXKHBIX U3MEHEHUl Ouocdeprl B OyAyIIeM Mo BIMSHUEM ACSITEIbHOCTU Ye-
JIOBEKa.

C Hay4YHOW TOYKHU 3pEHHUs BIOJIHE OOOCHOBAHHO JEJIEHHE 3KOJOTUU Ha TEO-
PETUYECKYIO U MpUKIaaHylo. TeopeTnueckass 3K0J0TUsl BCKPbIBAET 00IIME 3a-



KOHOMEPHOCTH OpraHu3anuu >ku3Hd. IIpuKaagHasi 3KOJOTHsl H3ydacT Mexa-
HU3MBI paspylieHus Onochepbl YeT0BEKOM, CIIOCOOBI MPEIOTBPAIICHHS 3TOTO
npoiecca M pa3pabaThIBa€T NMPHUHIIMIBI PAIIMOHAILHOTO HCIIOIB30BAHUS IPH-
POIHBIX PECYPCOB.

[TpuknagHas SKOJOTHS BKIIOYACT CIIEIYIONIUE Pa3eibl:

reodKoiorus (Hayka Ha CThIKE SKOJOTHH U reorpaduu, KOTOpas pacCMaTpHBacT
9KOJIOTHIO CYIIIH, PECHBIX BOJI, MOPsI, BRICOKOropHii, Kpaiinero Cesepa u T. 11.);

CoIMaNIbHAs SKOJIOTHs (COCTOUT M3 DKOJOTHH JIHYHOCTH, SKOJOTHH YeIIOBEUe-
CTBa, 9KOJIOTHH KYJILTYPbI, STHOIKOJIOTHH);

9KOJIOTHS YesioBeka (BKIIOYAET SKOJIOTHIO TOPO/Ia U SKOJIOTHIO Hapo oHace-
JICHUSA);

POMBIIIUICHHAS (MHKEHEpHAs);

TEXHOJIOTHYECKAS;

CEJILCKOXO03SIMCTBEHHAS,

MEIUITUHCKAS;

POMBICITOBAS;

XHUMHYeCKas;

peKpeaIoHHas;

reoOXUMHUYECKas U JIp.



2. BUOCDPEPA

2.1. YuyeHnue B. U. BepHaackoro o ouocdepe

Hama nnanera uMeeT HEOJHOPOJHOE CTPOCHHE M COCTOUT M3 KOHLEHTpHUYE-
ckux 00osouek (reochep) — BHYTPEHHUX M BHEIIHUX. K BHYTPEHHUM OTHOCSTCS
AJIpO M MaHTHs, a K BHEIIHUM — JuTocepa, ruapocdepa, atMmocepa U CioKHas
o0onouka 3emnn — Ouocdepa.

Buocdepa (rpeu. bios — xwusub, sphaira — map, chepa) — BHelHsss 000-
J0YKa 3eMJIH, B KOTOPYIO BXOJAT 4acTh atMocdepsl (10 BicoTh 25...30 KM, T. €.
JI0 030HOBOTO CJIOST), IPAKTUUECKHU BCS TUAPOC(Eepa U BEPXHSS 4acTh JTUTOCHEPHI
(mpumepHO 10 TIyOuHBI 3 KM). OCOOCHHOCTBIO ITUX YacTeH SBJISICTCS TO, YTO OHU
HACEJICHBI )KUBBIMU OpTraHU3MaMH.

OCHOBOMNOJIO)KHUKOM y4eHHUsI 0 Ouocdepe no oduieMy NpU3HAHUIO SBIISIETCS
B. U. Bepnanckuii. Cam tepmun «6uocdepa» ObUT IPEII0KEeH aBCTPUICKUM T€0-
joroM 3. 3roccom enie B XIX B., olHaKO HE ObUI JOCTATOYHO TIIATEIBHO pa3pa-
0oTaH.

Cormacuo B. U. Bepuaackomy, 6mochepa — 310 001acTh pacpOCTpaHCHHUS
KM3HH, BKJIIOYAIONIAs HApSAy C OPraHM3MaMu Cpely UX oOuTaHus (HHKHIOK
4acTh aTMOC(EPhI, BEPXHIOI YacTh TUTOC(EPHI, TUAPOChEpY) U CBSI3aHHAS B €1IH-
HOE LieJjoe 0OMEHOM BellecTB U 3Hepruu. buocdepa siBisercs reojsorunyeckon
obomoukoit 3emHoro mapa. Hanbosee GnaronpusTHeIe YCIOBUS IS KU3HU CKOH-
[EHTPUPOBAHBI Yy TMOBEPXHOCTH CYIIM W BOJBI, MOATOMY 3E€Ch MaKCHMAaJIbHO
CKOHLEHTPUPOBAHO KMUBOE BEIIECTBO.

[Tox xkuBbIM BemecTrBoM B. M. BepHajnckuil moHUMall BCE KOJIUYECTBO KH-
BBIX OPraHU3MOB IJIAHETHl KaK eAuHoe Lenoe. OHO 00pa3yeT HUYTOXKHO TOHKHUI
cioi B oOureit Macce reocdep 3emunu. [lo moacyeram ydeHbix, o0ias xuBas mac-
ca muanetsl cocrapisger 2420 mupna T, uTo Oojiee YeM B JIBE THICSYHM pa3 MEHBIIE
camoii jerkoit o6onouku 3emiin — armocdeprl. Ho 3Ta HMUTOXHas Macca KUBO-
ro BEIIECTBA BCTPEUACTCS MPAKTUUCCKU MOBCIOAY (B HACTOSIIEE BPEMsS YKHBBIC
CYILIECTBA HE OOHAPYKEHBI JUIIb B 00JaCTH OOLIMPHBIX OJEACHEHUN M KpaTepax
JICHCTBYIOIINX BYJIKAHOB.)

Takum oOpazom, 6uocdepa, B coorBeTcTBUM ¢ KoHIenuued B. M. Bepnazacko-
ro, BKJIFOYAET B ceO0s:



KUBOE BEIIECTBO MJIAHETHI,

OMOTreHHOE BEIIECTBO, K KOTOPOMY OTHOCSTCSI Ta3bl aTMOC(epbl, KaMEHHBIN
yrojib, He(Th, U3BECTHSAKH U ., T. €. TO, YTO CO3JAETCs U mepepadbarbiBaeTcs B
IpOIECCE KUZHEEATEIILHOCTH JKUBOTO BEIIECTBA;

KOCHOE BEIIIECTBO, KOTOPOE 00pasyercs 0e3 ydacTHsl )KHBOIro BeliecTBa (mpo-
JTYKTBI TCKTOHHYECKOM JIeATEIIbHOCTH, METCOPHUTHI);

OMOKOCHOE BeIleCTBO, 00pa3yrolieecs: B pe3yJibTaTeé COBMECTHON JIEATEIbHO-
CTH OpPraHM3MOB M a0MOTEeHHBIX MPOoIecCcOB (IT0YBa).

K pynxmusm 6uocdepsl OTHOCATCS

OKHCIIUTETHbHO-BOCCTAHOBUTEINIbHAS, 3aKIIIOUYAIONIAsiCsl B BOCCTAHOBICHUU U
OKHCJICHUH Pa3jIMYHBIX BEIIECTB B )KMBBIX OpraHu3mMax (Hampumep, BOCCTaHOBIIC-
HUE JIBYOKHCH yTJepoja 10 YIIIEBOJOB B Ipoliecce (OTOCUHTE3a U OKUCIICHUE yT-
1eBoioB 710 CO, pu JbIXaHUN);

KPYTrOBOPOT BEIECTB B MPHUPOJE, KOTOPHIH OCYIIECTBISCTCS MPU YIACTHH
BCEX OPraHru3MOB OMOC(EPHI U 3aKIII0YACTCS B IUPKYJISIIMN BEIIECTB MEXKIY MOY-
BOH, aTMocepoit, ruipocdepoit ¥ )KUBBIMH OpPraHU3MaMHU.

SBnsisick TOOANBHON PKOCHCTEMOM, Orocdepa, kKak u J1r0dast SKOcUcTeMa, co-
CTOUT U3 a0MOTUYECKON U OMOTUUYECKOM YacTei.

Abuomuueckas yacms 6uocgepwvl MpecTaBleHa:

MOYBOW M TIOJICTUJIAIONIMMHU €€ TOpOJaMH 10 TIyOWHBI, TJ¢ B HUX €IIe €CTh
JKUBBIE OPTaHWU3MBbI, BCTYIAIOIINE B OOMEH C BEIIECTBOM ITUX MOpPOA U (u3ude-
CKOM Cpeliou;

aTMOC(EpPHBIM BO3TyXOM JI0 BBICOT, Ha KOTOPBIX €I11€ BO3MOHBI TTPOSIBICHUS
KU3HHU;

BOJIHOW CPEOW OKEAaHOB, PEK, 03€P U T. .

buomuueckas yacms 6uocgepvl COCTOUT U3 KUBBIX OPraHU3MOB BCEX TAKCO-
HOB, OCYIIECTBIISIONINX BXXHEHUIIYyI0 QYHKIUIO OnMocdepbl, 6€3 KOTOpoil HE MO-
’KET CYIIECTBOBATh cama >KHU3Hb, — OHOTreHHbIH TOK aTOMOB, T. €. 0OMEH Bellle-
CTBOM MEXIy BCEMH 4acTsIMH Omocdepbl, KOTOphI obecrednBaeTcst Onaronaps
JBIXaHUIO, MUTAHUIO U PA3MHOKEHUIO KMUBBIX OPraHU3MOB.

B ocHoBe OMOreHHO# MUTpanuu aToMOB B OHocdepe exar JBa OMoXuMHuye-
CKUX MPUHIIMIA;

1) cTtpemiieHe K MAaKCUMAJIbHOMY TPOSIBJICHHIO, €BCIOIHOCTHY JKH3HH;

2) obecrieueHe BBIXKMBAHUS OPraHM3MOB, YTO YBEJIIMYMBACT caMy OMOTECHHYIO
MUTPALIHFO.

2.2. B3auMocBA3b 6MocPepbl U YeJI0BEKA

YenoBeky Kak OMOJIOIMUECKOMY BHJy HEOOXOIMMBI CTPOrO ONpEIESICHHBIE
sosronireit yeinoBus (pakropsr) OC: ra3oBbIif cOCTaB BO3ayxa, HAOOP aCCUMUIIN-
pyeMBIX ¢ nuien BemiecTs, Temieparypa OC, pexxuM OCBELIEHHOCTH, BIAKHOCTH
u MHoroe apyroe. [Ipu oTkinoHeHUHN (HAKTOPOB CpPEeAbl OT HOPMBI BO3MOXHBI Ha-
PYLIEHHUS )KU3HEAEATEIbHOCTH, BIUIOTh O HECOBMECTUMOCTH C )KU3HBIO.

YenoBeK BXOJIUT B OMOTUYECKU KOMIIOHEHT OUOC(hepsl, T OH, SIBISASACH KOH-
CYMEHTOM 1-T0 1 2-T0 MOPSIIKOB, CBSA3aH MUIIEBBIMU LENSMU C MPOTYLIEHTAMHU.



B oprannsme uenoBeka Kak JKMBOTO BEIECTBA BCE MPOIIECCHI JKU3HEICATETHHO-
CTH TIOTYMHEHBI OMPEICICHHBIM PUTMaM, T. €. CHHXPOHU3UPOBAHBI C TIEPUOANYC-
CKUMH COJIHEYHO-JIYHHO-36MHBIMH, @ TaK)K€ KOCMHUYECKUMHU BIUSHUSMHU, BCIICICT-
BHE MTOCTOSIHHOTO 0OMeHa nHpopmarmeit, s3Heprueit u Bemiectsom ¢ OC.

CyTouHbIe OMOPUTMBI AKTUBHOCTH YEJIOBEYCCKOTO OpraHU3Ma CKJIAJIBIBAIOTCS
M0J1 BO3JIEUCTBUEM IPOIIECCOB, IPOTEKAIOIINX Ha MOBEpXHOCTH 3emui. X Ha3bI-
BAIOT HHUPKAAHBIMH (COH/0OPCTBOBaHME, KOJCOAHUS TEMIIEPATyphbl TEa, KOH-
IICHTPAIIMU SJICKTPOJIMTOB U YPOBHS TOPMOHOB). boJiee JInTelbHbIC IUKIIbI HA3bI-
BalOT MH(PaTUAHHBIMHU, a 00Jiee KOPOTKHE — YyJbTpaguaHHbIMU. CyTOYHbBIE
¥ OKOJIOCYTOYHBIE PUTMBI — HEOTHEMIJIEMOE CBOMCTBO KMBBIX CHCTEM. BaKHOCTH
[IUPKATHOTO PUTMA, OCHOBHOTO JUIsl JKU3HEAESITEIIbHOCTH OpraHu3Ma, o0ycCioBIie-
Ha COBIMAJICHUEM JUTUTEIILHOCTH €T0 Mepuoja ¢ JIIUTEIbHOCThIO OOpalieHus 3eM-
JI1 BOKPYT COOCTBEHHOM OCH.

XXI B. moctaBmI po0JIeMy BBDKHBAHHS YEIOBEUECTBA B CHUITY TIOSIBJICHUS He-
OTBPAaTUMBIX TPHU3HAKOB YHUYTOKCHUS YK€ HE TOIBKO Ienbix HapomoB, a OC.
D10 Bek mepexona O6uochepsl B Hoocepy, KOrja YeJIOBEYECTBO CTAJIO 3HAYU-
TenbHOM TiaHeTapHo# cwiioi. Hoocdepa — chepa pazyma, Beiciias craaus pas-
BUTHS OWOCQEphl, KOTIa pa3yMHas dYeJOBEYECKas JACSITCIBHOCTh CTaHOBHUTCS
IJIaBHBIM, OMPEEISIONUM (HaKTOPOM €€ pa3BUTHSI.

Kpome TepmuHa «HOOChEpa», 4acTO yHOTPEOJSIFOT TaKWE IMOHSATHS, KaK aH-
tponocdepa (chepa 3emin, rae KUBET U KyJla BPEMEHHO MPOHUKAET — C TIOMO-
b0 CITyTHHKOB — YEJIOBEYECTBO), TeXxHOChepa (dacts Omocdepsl, mpeodbpaso-
BaHHAsi TEXHUYECKOM JIEATEIIbHOCTBIO YEJI0BEKA) U JIp.



3. IOHATHUE Ob DKOCUCTEME

3.1. CTpyKTypa, OCHOBHbIE KOMIIOHEHThI
U BU/AbI 3KOCUCTEM

Bo BrOpoil nonoBuHe XX B. CIOXKWIOCH MHPEACTABIEHUE O CTPYKTYPHOCTH
MarepuaisbHOro mMupa. C mo3ulMil KOHLIENIIMUM COBPEMEHHOTO €CTECTBO3HAHMS
TOBOPAT O CIEAYIOIIMX YPOBHSAX OrPAHU3ALMM KUBOW MATEPHUU. AJIEMEHTAPHBIE
YacTULBI — aTOMbl — MOJIEKYJIBl — IMPOTOIUIa3Ma — KIJIETKHU — TKaHU —
OpraHbl — CHCTEMbI OPraHOB —> OpPraHU3Mbl — MOMYJISIIIMK — COOOIIecTBa —
PKOCUCTEMBI — 3Kochepa — 3emust — I1uiaHeTsl — CoyiHeYHas cucrema —
rajakTuka — BceneHnasl.

OcHoBoIoIararomuM 00bEKTOM H3YUYEHHsI SKOJIOTUU SIBISETCS B3aUMOJAEHUCT-
BHUE MSTU YPOBHEW OPraHU3alMM MaTE€pUUd — KUBBIX OPraHW3MOB, MOMYJISLUH,
COOOIIECTB, SKOCUCTEM U dKOC(hEpHI.

KuBoii opranusm — 310 s1100ast hopma KU3HEACSITEIBHOCTH.

Honyassuuss — 3TO JMHAMHUYHAS TPyNIla OPraHU3MOB OJHOTO BU[A, MPOKU-
BAIOILAs B OIPEJEIICHHOM paroHe. [IpumepamMu nonyisiiuil SBJISIIOTCS BCE OKYHHU
B NIpyZy, OenKu OOBIKHOBEHHBIC MM yObl Oeble B jJecax, HACeIeHUE B OTICINb-
HOU CTPAHE WJIM HACEJIEHNUE 3€MJIM B LIEJIOM.

Bua — 370 COBOKYNHOCTh NOMYJISILUNA 0COO€H, IPeICTaBUTENN KOTOPBIX (Pak-
TAYECKU WJIU MTOTEHIHAIBHO CKPELIMBAIOTCA IPYT C APYI'OM B €CTECTBEHHBIX YyC-
JIOBUSX.

Kaxxnplil »KMBOIl OpraHU3M WJIM TOMYJISILUS UMEET CBOE€ MECTOOOMTaHHE —
MECTHOCTb WJIA THUII MECTHOCTH, T'I€ OHU ITPOKUBAIOT. Korna HeCKOJIbKO MOMyJIs-
LMW Pa3JINYHBIX BUJOB KMBBIX OPTAHU3MOB JKMBYT B OJJHOM MECTE€ U B3aNMOJECH-
CTBYIOT JIpYT C IPYTrOM, OHU CO3JIal0T TaK Ha3bIBA€MOE CO00IIECTBO.

B3aumocBsi3b cOOOIIECTB ¢ XUMUYECKUMU U (puznueckuMu (pakropamu, cos-
naromrMu HexkuBY0 OC, Ha3bIBAETCSl IKOCHCTEMOM. DTO MOCTOSIHHO MEHSIOIIAs-
csl (TMHAMUYHAS) CETh OMOJIOTUYECKUX, XUMHUECKUX U (PU3MUECKUX B3aMMOJICH-
CTBUH, KOTOpbIE MOJAEPKUBAIOT KM3HECITOCOOHOCTh COOOIIECTB U MOMOTAIOT UM
npucnocadiauBatbesa K u3MeHenusiM ycinosuii OC. Bcee skocuctembl 3emin co-
CTaBJIAIOT dKOChepy.
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BoLaensior cienyromue cHoghbie 8Udbl NPUPOOHBIX IKOCUCTEM:

Ha3eMHbIE — TYHJpa, Taira, myCTbIHU U T. I1.;

IPECHOBOJIHbIC — cTosiure (03epa, NPybl, BOJOXPAHUIHUINA U AP.) U MPOTOY-
HbIe (peKH, py4bH, 3a00JI0YCHHBIC YTO/IbsI, 00JI0Ta) BOIBI;

MOPCKHUE — OTKPBITHIA OKE€aH, BOJIbl KOHTUHEHTAJILHOTO 1Ieb(}a, pailoHbl amn-
BesMHTa (C MIPOAYKTUBHBIM PHIOOJIOBCTBOM), 3cTyapuH (OyXThl, YCThSl pEK, JTUMa-
HBI), 9KOCHCTEMBI TJTyOOKOBOAHBIX pPU(TOBBIX 30H.

Kax Gonpime, Tak U Mayble IKOCUCTEMbI OOBIYHO HE UMEIOT YETKUX TPaHUII.
[lepexoaHas 30Ha MeXy T'paHUIIaMU, BKIIIOYAIOIIAsi B ceOsl MpeACcCTaBUTENeH pas-
JUYHBIX BUJIOB PACTEHUH, )KHBOTHBIX U JECTPYKTOPOB OOEUX CMEXKHBIX YKOCH-
CTEM, Ha3bIBAETCS IKOTOHOM.

OnHOpOIHBIE YYACTKH CYIIHM WM BOJbI, 3aCEJICHHbBIC KUBBIMU OpPraHU3MaMH,
Ha3bIBAIOTCSl OMOTOMaMM (MEeCTaMH JKH3HH), @ HCTOPUICCKU CIIOKUBIIEECS CO00-
IIECTBO OPraHU3MOB PA3HBIX BUJOB, HACENSIOUIUX OMOTON, — OMOLEHO030M WJIU
ouomom.

Coo00111€cTBO OpraHM3MOB OMOILIEHO3a U OKpYyXKalolllas MX HEXUBas NpUpoia
(6bmoTor) 00pa3yIOT YCTOWYMBYIO U JMHAMUYHYIO CUCTEMY — OHOTeoIeHO3. Takum
o0pa3oM, OHOTeoeH03 — 3TO COBOKYITHOCTh Onoma u 6uorona. Kaxapiii Ouoreo-
[IEHO3 XapaKTepU3yeTcs BUAOBBIM Pa3HOOOpa3HeM, YUCICHHOCTbIO U IJIOTHOCTHIO
MOMYJISILUU KaXKJI0T0 BUJIa, OMOMAacCcoi U MPOYKTUBHOCTHIO.

Hekotopsie aBTOpbl TudPEepeHINpPYIOT TEPMUHBI «IKOCUCTEMa» U «OHUOreo-
LEHO3». B 3TOM ciydae oTiauume 3aKIr04aeTcs B TOM, YTO SKOCUCTEMA MOXKET HE
coJlep KaTh PaCTUTENIbHBIC COOOIIECTBA, TOT/Ia KaKk OMOTEOIeHO3 HEBO3MOXKEH 0€3
dbuTonieHo3a. ['panuiibl OGMoreorieHo3a COBMAAIOT C TPAHUIIAMU PACTUTEIHHOTO
COOOIIIEeCTBA, SIBJISIONIETOCS €r0 OCHOBOM. broreoreHo3 QpyHKIIMOHHPYET Kak Iie-
JIOCTHAs, CAMOBOCIIPOU3BOASIIASCS U CAMOPETYJIUPYIOIIAsCA CUCTEMA.

B cTpykType OGuoreorieHo3a paznuyaroT OMOTHYCCKUNA M aOMOTUYECKHA KOM-
MTOHEHTHI.

Abuomuueckuii KOMNOHeHmM COCTABJISIOT!

HCOPraHWYCCKUE BEINECTBA, BKIIFOYAIOIINECS B KPYroBOPOT (COCTUHEHHS yT-
Jepo/a, a30Ta, KHCI0pOo/1a, BOJIa, MUHEPAIbHBIC COJIH H Jp.);

opraHuyeckue BeiecTBa (Oe/KM, HyKJIICHHOBBIC KUCIIOTHBI, YTJICBO/IbI, JIUITU/IbI);

KJIMMaTudeckue Gpaktopsl (TeMieparypa, JaBJIeHUE, OCBEIICHHOCTb U JIp.).

buomuueckuii komnonenm nenuTcs Ha aBTOTPOMHBIA U TETEPOTPODHBIH KOM-
MTOHEHTHI:

NPOAYUEHTbl — aBTOTPO(HBIE OPraHU3MbI, CHHTE3UPYIOIINE OPTaHUYECKHE
BEIIIECTBA M3 HEOPraHWYCCKUX 0] JCHCTBHEM COJHEYHOro cBeTa (B OCHOBHOM
3€JICHbIC PacTeHUs);

KOHCYMEHTBI — TE€TEepPOTPO(HBIE OPTaHU3MBbI, T. €. PACTUTCIBHOSIHBIC H
IUIOTOSITHBIE TIOTPEOUTENIM TOTOBOIO OPraHUYECKOro BemecTBa (B OCHOBHOM
KUBOTHEIEC);

AeCTPYKTOPBI U pPeAyleHTbl — TeTepoTpO(HbIE OPraHU3MBbI, pa3pyIlIAOIIUe
OCTaTKH MEPTBBIX PACTCHHH M JKUBOTHBIX (YECPBH, MOKPHIIbI, PaKH, COMBI) U TIpe-
BpalllaloIIfe X B MUHEpaJIbHbIC COeTUHEHNUs (OaKTepuu, rpUObI) COOTBETCTBEHHO.
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CtpykTypa OMOreoneHO30B CKJIAAbIBAETCS B IMPOLECCE 3BOJIOLMH, KOTOpas
IIPUBOJUT K TOMY, YTO KaXIbIi BUJ 3aHMMAET B JKOCUCTEME ONPEACIICHHYI HU-
11y — MECTO PACIOJIOKEHHUS TAHHOTO BU/IA B IPOCTPAHCTBE U B LIENU TUTAHUS.

BaxxneiiiiuM ¢pakTopoMm, peryupyroumM YUCIEHHOCTh NOMyJsUuid B Ouoreo-
LIEHO3€, SIBIISIIOTCA KOPMOBBIE pecypchbl. OOBIYHO NMOMYJISALMS HACUUTHIBAET CTOJIb-
KO 0CcO0€H, CKOJIBKO UX MOXKET MPOKOPMUTHCS Ha 3aHUMAEMON TEPPUTOPHH.

CoBMecTHOE pa3BUTHE HECKOJIBKUX BUJOB HA OJIHOM TEPPUTOPUH CIIOCOOCTBY-
€T WX B3aUMOIPHUCTIOCAOINBAEMOCTH — aJIallTalliy, YTO SABJISIETCS 00513aT€IbHBIM
YCJIIOBHEM CTaOUIILHOCTH OMOT€0LIEHO3A.

[Ipn u3MeHeHNN KIMMATUYECKUX WM JIPYTUX YCIOBHUN KaXKIbIi OMOTEOleH03
MO>KET 3aKOHOMEPHO M3MEHSATh CBOM COOOIIECTBA: Ha €r0 MeCTe pa3BUBaeTCs Ooee
MPUCTIOCOOJICHHBI K HOBBIM YCJIOBHs OuoreoiieHo3. CmeHa OuoreoreHosa, T. €.
HaIIPaBJICHHAS M HENPEPBIBHAS IOCIEA0BATENBHOCTD IOSBICHUS U MCUYE3HOBEHUS
MOIYJISAUUI pa3HbIX BUAOB B JAHHOM OMOTOIE, KOTOpasi MPOUCXOANUT B HampaBie-
HUU OT MEHEE YCTOMYMBBIX K 00Jiee YCTOMYMBBIM, Ha3blBacTCAd CyKLeccuei. 3a-
BEpILAoIee COOOECTBO — YCTOMYMBOE, CAMOBO300HOBIISAIOIIEECS U HAXOAIIEee-
Cs1 B PABHOBECUU CO CPEJON — HA3BIBAETCS KJIMMAKCHBIM COO0LIECTBOM.

Bce opranusmbl, B3aMMOIEUCTBYIOIIME CO CPEIOW, NOJDKHBI MOAAEPKUBATH
JMHAMHAYECKOE PABHOBECUE — rOMeOoCTas.

3.2. Tpopuyeckue Henu
U JHEeprud B 3KOCUCTEeMaX

Baxnas ¢ynkuus 6mocdepbl — ycToiunBO€ MOIEPKaHUE KU3HU — OCHO-
BBIBAETCSI HA HEMPEPBIBHOM KPYTOBOPOTE BEIIECTB, CBSI3aHHOM C HAIPABICHHBIMU
MOTOKaMH SHEPTHUHU.

OOMeH BelecTBaMu U SHEpPruei MeXay >KUBBIM OPraHU3MOM U CPENIOH Mpo-
UCXOJUT HenpepbiBHO. HeoOxoaumast /yist moiepkanus BCeX )KU3HEHHO Ba)KHBIX
(GyHKIUH, SHEPTHS BBIACISIETCS B OPraHU3ME 3a CUET OKHCJICHUS CIOKHBIX Opra-
HUYECKUX COEIUHEHHM — OCJIKOB, KMUPOB W YIVIEBOAOB. HakoruieHue sHepruu
IPOMCXOIUT B MoJieKyJax aaeHo3uHTpudochoproit kuciaotel (ATD), xotopas
ABJISIETCS YHUBEPCAJIbHBIM HMCTOYHUKOM JHEPruyM B opraHusMe. Yactb sHepruu
BBIJICNIAECTCS B BUJIE TEIUIOTHI, YaCTh UJIET HA COBEPILIEHUE PAOOTHI.

COBOKYITHOCTh BCEX XMMHYECKUX IMPEBPAIICHUN B KUBOM OpraHu3Mme, odec-
MEYMBAIOIIUX €r0 )KU3HEIESITEIbHOCTh, Ha3bIBA€TCI OOMEHOM BellleCTB WA Me-
Ta00JIU3MOM.

[Iponecchl MeTabonu3Ma pa3AesisitoTcs Ha ABE TPYIIIIbL:

aHa0oJn3M (ACCHMMMJISIMSA) — TIPOIECChl OMOCHHTE3a OpPraHWYECKUX Be-
HIECTB, 00ECMEUMBAIOLIUE POCT, pPa3BUTHE OpraHM3Ma, OOHOBJIIEHUE €ro CTPYKTYP
Y HAaKOIJICHUE YHEPTUH;

KaTa00M3M (THCCHMMJISIIHAA) — TPOIECCHl PACHICIUICHUS CJI0KHBIX MOJIe-
KYJI IO TPOCTHIX BEILIECTB.

B3auMooTHOIIEHUST MEXITy OpraHU3MaMy B 3KOCHCTEME B IMPOLECCE >KU3HE-
NESATEILHOCTH CTPOATCS HAa OCHOBE IIeNeil MUTaHus: B QYHKIMOHUPYIOLIEH MpHU-
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POJIHOM 3KOCHCTEME HE CYIIECTBYET OTXOJI0OB, BCE OPIaHU3MbI, KUBBIE WU MEPT-
Bbl€, OTEHIIUANIBHO SBJISIIOTCS MUIIEH s Ipyrux opranu3Mos. [locnenoBarens-
HOCTb OPTraHW3MOB, B KOTOPOH KaXKIbI M3 HUX ChEAAECT WIM pas3jaraer JApyrowu,
HA3bIBACTCSA TPOPUUECKON LENbIO.

B mpupone B mopapisitomieM OOJBUIMHCTBE CIIy4aeB OPraHU3Mbl 00pa3yroT
CJIOXHYIO MUILIEBYIO Ienb. Bce opranus3msl, MOIb3yOMKUECS OJHUM THUIIOM MUIIIH,
NpUHAATIEKAT K OTHOMY TPO(HUUYECKOMY YPOBHIO.

W cxXoIHBIM HMCTOYHMKOM YHEPTUU BCSIKOM Tpoduueckoil menu Jrodoro Ouo-
reotieHo3a sipnsierca sHeprus Connia. [lepBoe 3BeHO — 3TO 3€NeHble pacTeHUs
(mpomyieHThI), TpeBpamiaonme B mpouecce (HOTOCHHTE3a CBETOBYHO SHEPIHUIO
B DQHEPIUI0 XMMHYECKUX CBS3E€H OPraHMYECKUX COEAMHEHUH. BTOpoe 3BeHO Tpo-
(buYecKoi ey COCTABISIOT TPABOSIHBIC KUBOTHBIC (MIEPBUYHBIC MOTPEOUTEIH,
KOHCYMEHTHI), MOENAIONINe PAaCTeHUS. TpeTbe M TOCIEOYIONMUE 3BEHbS — 3TO
IJIOTOSIIHBIE TOTPEOUTENN, KOHCYMEHTHI.

Ha nmoctpoeHnne cBoero tena *)UBOTHBIE BCEX YPOBHEH TPATAT TOJBKO OKOJIO
10 % notpebasemoit suepruu, octanbHbie 90 % pacxoAyroTcs Ha POILIECCHI KHU3-
HEJESATENbHOCTU — OOMEH BEILECTB, POCT, JbIXaHHUE, PA3MHOKEHUE, BbIIEICHUE.
B cpeanem u3 ogHo#l TOHHBI pacteHuid oOpasyercs 100 kr Tena TpaBOSIIHBIX WU
10 Kr TIOTOSAHBIX KUBOTHBIX 1-TO MOPs/AKA, & BTOPUYHBIE XUITHUKA MOTYT TIO-
CTPOUTH M3 3TOr0 MCXOJHOTO KOJMYECTBA PACTUTEIbHOW OHMOMAacchl OKoJio 1 Kr
CBOETO TeJIa.

Tak kak Ha Kaxgou cryneHu Tpatutca okoio 90 % sueprum, B pesynbTaTe
IIPOrPECCUBHOTO YMEHBIIEHUSI MAacChl KaXJA0T0 MOCJIEIYOUIErO 3B€HA LIENH TUTa-
HUS TPOPUYECKUE MM HE MOTYT OBITh JJIMHHBIMHU. JTa 3aKOHOMEPHOCThH Ha3bl-
BAETCS MPABWJIOM 3KO0JOTHYeCKO MUPAMU/BI.

[TouTn Bce BUJBI )KMBOTHBIX MCIOJIb3YIOT HECKOIBKO UCTOYHUKOB MUIIH, IO-
3TOMY €CJIM OJMH YJIEH HKOCUCTEMBI BBINIAJIAET, BCS CUCTEMA HE HAPYIIAETCH.

3.3. 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUA IKOCUCTEM

3aKOHOMEPHOCTH (DYHKLIMOHUPOBAHUS IKOJIOTUYECKUX CUCTEM HOCAT BEPOSAT-
HOCTHBIM XapakTep W ONPEACIAIOT OCHOBHOE HAIIPaBICHUE UX pa3BUTUA. TeM He
MeHee Ba)XKHEWIINE U3 ITUX 3aKOHOMEPHOCTEH MOXKHO CPOpPMYJIUPOBATH B YETHI-
pex MocTyJlaTax:

1. Pe3ynpTaTsl pa3BUTHs JH000r0 00BEKTA OMPEIEISIOTCS COOTHOIIEHUEM €ro
BHYTPEHHUX OCOOEHHOCTEH ¢ OCOOECHHOCTSIMU TOW CpPEIbl, B KOTOPOW OH CYIIECT-
ByeT. be3 aroro He Ob1I0 OBl HM KPYroBOpPOTa, HU CBsI3€il B OMOIIEHO3ax W OHO-
cpepe. HbIMU clTOBaMH, TO, YTO B JAHHBIX YCIOBHUSAX HE PACTET, HE MUTATEIBHO,
B JIPYTUX YCJIOBHSIX MOXET ObITh OUEHB IOJIE3HO.

2. )Ku3Hb MOXKET CyLIECTBOBATh TOJIBKO B MPOLIECCE JIBHXKEHHS Yepe3 KUBOU
OpraHu3M MOTOKA BEUIECTB, SHEPIHMH U MH(POpPMALIUU, MPUYEM CaM OPTaHU3M, BbI-
nensis B OC npoayKThl CBOEH KU3HEAEATEIBHOCTH, U3MEHAET €€, yXyIIas ycio-
BUS U IIPUOJIMKAs UX K HEIIPUTOJHBIM JUISl )KU3HU.
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3. [TocTossHHOE CyIIECTBOBAaHNE OPTAaHU3MOB B OTPAaHUYCHHOM MPOCTPAHCTBE
BO3MOXHO TOJIbKO B IKOJOTMYECKUX CUCTEMaX, BHYTPU KOTOPBIX OTXOJbI JKH3-
HEJIeSITEIbHOCTH OJTHUX BUJOB OPraHU3MOB B OCHOBHOM YTUJIU3UPYIOTCS APYTH-
MH, a OCTAaTKA HE OKa3bIBAIOT PEIIAIONIECr0 JACHCTBUS Ha (DYHKIIMOHUPOBAHHUE
CUCTEMBI.

4. CTaOuIbHOCTh CUCTEM ONPEIEISETCS UX PA3BUTHEM M BO3ZMOXKHOCTBIO MPH-
criocoOsieHusi. B 3ToM cMmbiciie MILTMOHBI JIET CYIIECTBOBAHUS CAENAIN MPUPOTY
CaMbIM I'PAMOTHBIM 3KOJIOTOM U IMO3BOJISIIOT MOJAraTbCs Ha HEE B MOAABISIOLIEM
OOJIBIIIMHCTBE ClTydacB (TJIaBHBIA MPUHITUI — JaBaTh OOJIBIIE, YeM Oepellib).
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4. 3KOJIOI'NYECKHUE ®AKTOPbI

Cpena oOuTaHHMsl BCEX OPraHU3MOB SIBJISIETCS COBOKYITHOCTBIO 3JIEMEHTOB,
CIIOCOOHBIX OKa3blBaTh MPSMOE WJIM KOCBEHHOE BO3/CHCTBHE HAa OPraHU3MBI.
OnemenTrl OC, OKa3bpIBAOIIME BIMSHUE HA KUBBIE OPraHU3Mbl, HA3bIBAIOTCS KO-
JIOTHYEeCKMMHU (PaKTOpPaMHU.

Abuomuyeckue ¢oaxmopel BKIIOYAIOT KOMIIOHEHTHI U SBJICHUSI HEKUBOW MpU-
poabl. DTO, MpEXJe BCEro, KIMMaTHUYecKue (PakTopbl — CBET, TEMIIEparypa,
BJIQXKHOCTb, BEeTEp, aTMoc(epHbie ocaaku. COMTHEUHBIN CBET SBISIETCS OCHOBHBIM
VMCTOYHHUKOM DJHEPIMM, KOTOPAs MCIOJB3YETCs ISl BCEX YKU3HEHHBIX IPOLECCOB
Ha 3emuie. MOoJ JIEHCTBHEM CBETa OCYILIECTBISETCA (POTOCHMHTE3, TpaHCIUpaLus,
¢doronepuoansM, IBUKEHHUE, 3pEHUE U IPYTUE MPOLIECCHI.

buomuueckue axmoper npeacTaBIeHbl COBOKYITHOCTBIO B3aHMMOOTHOILIEHUN
KUBBIX OPIaHU3MOB U BJIMSIHUM, OKa3bIBAEMbIX Ha OPraHU3MBbI KU3HEACITEIBHO-
CTBIO JPYTMX OPraHU3MOB.

B3anMooTHOILIEHNSI M1y OPraHu3MaMH MOT'YT ObITh KaK BHYTPH-, TAK U MEX-
BUJIOBBIMH.

Brympueuodosvle 63aumoomHnouienuss CKIapIBalOTCsI MEXKIY OCOOSMHU OJIHOTO

¥ TOTO K€ BHJA, OCHOBHOM THII — KOHKYPCHIUS 3a MUIIEBBIC PECYPCHI, MPO-
CTPaHCTBO M T. . (HampuMep, COCHbI KOHKYPHPYIOT 3a CBET, XUIIHUKA — 3a
KEPTBY).

Meosicsudosuvle 83aumoomuoulenyss HAMHOTO Pa3HOOOpa3HEW: J1Ba KUBYIIUX
PSAIOM BHA MOTYT BOOOIIE HUKAK HE BIUATH APYT HA APYra, MOTYT BIUSATH MOJIO-
KUTEJIBbHO WU OTPULIATENBHO.

BriiensroT HeCKOJIbKO TUITOB MEKBHUIOBBIX OMOTUYECKUX OTHOIICHUH.

HeiiTpanu3sm — 00a BuJa HE3aBUCUMBI U HE OKA3bIBAIOT HUKAKOTO BO3JCHCT-
BUSI JIPYT Ha JIpyTa: OHU HE CBS3aHBI HEMOCPEICTBEHHO JIPYT C IPYTOM U JIaKe He
KOHTAKTUPYIOT MEXTy co00H (Harmpumep, COBBI U JINChI, 3MEH U TUTPBI).

Cum0Omn03 — 11000€ COKUTETHLCTBO OPTaHU3MOB Pa3HBIX BHUJOB, MPUHOCSIICE
MOJIb3Y XOTsI Obl OTHOMY U3 HUX.

Cy1iecTByeT HECKOIbKO (popM cumbOHo3a:

KOMMeHCAJTU3M (OT JIaT. KCOTPANe3HUK») — XapaKTePU3yeTCsl TEM, UYTO OJIUH
U3 JBYX BUIOB (KOMMEHCAJT) M3BJICKAET U3 TAKOTO B3aMMOCHCTBUS T0JIb3Y, TOT/IA
KaK Ha JIPYroM 3TO MPAKTUYCCKU HE OTpakaeTcs (HU MOJIOXKHUTEIBHO, HU OTpPHIIA-
TEJIBHO);
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NpoToKooNnepanusa — 00a opraHu3Ma MoJy4arT MPEUMYIIECTBa OT 00BEIu-
HCHHMS, XOTS UX COCYIICCTBOBAHHE HE O0SI3aTENBHO Ui MX BBDKHMBaHUS (HAIpH-
Mep, Kpad cakaeT Ha CIMHY KHUIIEYHOMOJIOCHOE XUBOTHOE, KOTOPOE MACKUPYET
¥ 3aIUIIAET €To, HO, B CBOIO OUYEPE/lb, MOIYyYaeT OT HETO KYCOUKH MUIIN);

MYTyajau3M (OT JIaT. KB3aMMHBIN») — KXKIBIH M3 COXHTENIEH MOJydJaeT OTHO-
CUTEIFHO PaBHYIO MOJIB3Y, IPU 3TOM OHU HE MOTYT CYIIECTBOBATh APYT 0€3 apyra
(HammpuMep, JINIIANHUKY);

napasuTu3mM — (opma B3aMMOOTHOUIEHUN MEXy OpraHu3MaMu, TECHO CBs-
3aHHBIMU B CBOEM JKU3HEHHOM ITUKJIC, IPU KOTOPO# OAMH U3 HUX (Mapa3ut) )KUBET
3a CYeT NMUTAHUSA TKAHAMH WJIH COKaMu Apyroro (xo3suHa). [Tapasut, UCIONIB3ys
JUTSL CBOEH JKU3HEICSITEIbHOCTU MUTATENIbHBIE BEIIECTBA X035IMHA, TEM CAMbBIM I10-
CTETICHHO OCJIa0JIsIeT M HEPEIKO JaKe YOMBAET ero. DKTOMapa3uThl MUTAIOTCS Te-
JIOM XO035IMHA, HaXO/SICh Ha €ro MOBEPXHOCTHU (OJIOXH, BIIH | T. [I.); SHAONAPA3UTHI
(BHyTpeHHHME TIapa3uThl) UMEIOT HauboJiee COBEPIICHHBIC MPUCIIOCOOICHHS, TIO-
3BOJISIFOIIME UM CYIIECTBOBATh BHYTPH XO35MHA.

AHTHOM03 — TaKKe OTHOILCHUS MEXITy OpraHM3MaMH Pa3HbIX BHIOB, KO 0CO-
Ou OJJHOTO BHJA YTHETAOT, Yallle BCErO ITyTEM BBIJEJICHUS ONPE/IEIICHHBIX BEILECTB
(byHTUIMIOB MM aHTHOMOTUKOB), KHU3HEICATSIBHOCTh OCOOCH JIPyroro BUIA.

Cpenu ¢popm aHTHOM03a OCHOBHBIMH SIBJISIFOTCS CJIETYIOIIHC:

aMeHCAJIU3M — Takue OMOTUYECKUE OTHOILEHUS, IPU KOTOPBIX MPOUCXOTUT
TOPMOXCHHE POCTa OJHOr0 BUaa (aMeHcasia) MPOAYKTaMH BBIIACICHHS IPYroro.
Jlyuiie Bcero OHU M3y4Y€HBI y PACTEHUN U MUKPOOPTaHU3MOB, KOTOpbIe B 00pb0e
C KOHKYPEHTaMH 3a PEeCypChl NIPUMEHSIOT pa3jUyHbIe SJIOBUTHIC BEIIECTBA. JTO
SBJICHHC HAa3bIBAIOT aJljIeJioNaTHel (Hampumep, IJICCHEBbIC TpPHObI, HAXOMISCh
B OJJHOM cpeje OOUTAaHUSI ¢ KUIIEYHOW MaJOYKOM, BBIIEIAIOT BEIIECTBO, KOTOPOE
BBI3BIBACT TMOCIb MOCIICHEN);

KOHKYPeHIIUs — BO3HUKAET, KOTJIa /IBa UK OoJiee BUJIa B OJJHOM SKOCHCTEME
HAYMHAIOT NMOTPEOJISITh OJUH U TOT K€ JAeUIUTHBIN pecypc (B KauecTBE MOCIIE-
HEro MOTYT BBICTyNaTh MUIIA, BOJA, YTIACKUCIBIN a3, COTHEYHBIA CBET, MOYBEH-
HbI€ MTUTATEJIbHbIE BEIIECTBA, )KU3HEHHOE MPOCTPAHCTBO, MECTA YKPBITHUS WUJTU JIIO-
0oi1 pyroit )KU3HEHHO BaXKHBIH (DaKTOp CpeIbl).

XHIIHANYECTBO — IPSIMOE YHUUTOKEHHE )KEPTBbI U HCIIOJIb30BAHUE €€ B MUILLY.

Kommeke Bcex (u3MUECKUX, XUMHUUECKUX U OMOJOTHYECKUX (PaKTOpoB cpe-
JIbI, KOTOpPBbIE HEOOXOIUMBI TOMY WJIM MHOMY OWMOJIOTMYECKOMY BUIY ISl JKU3HH,
pocTa U pa3MHOXKEHHUS B JAHHON SKOCHUCTEME, HAa3bIBACTCA IKOJOTMYECKONH HHU-
mei. DTo MOHATHE BKJIIOYAET B ce0s U POJIb OpraHUu3Ma B 9KOCHCTEME.

AumponoeenHvle ¢hakmopsl BKIIOUAIOT TaKUE OCOOEHHOCTH Cpefbl, KOTOPHIE
00yCIIOBJICHBI ACSITENLHOCTHIO YeToBeKa. OHU MOTYT OBITh KaK MOJOKUTEIbHBIMU
(mocaaka mapkoB, cajoB, CO3IaHKE HOBBIX MOPOJI PACTCHUN M KUBOTHBIX), TaK U
OTpHLIATENILHBIMU (BBIPYOKa JICCOB, 3arpsi3HEHUE OKPY KAIOIICH CPEIIbl U T. 11.).

Ha otnenpHble OpraHU3Mbl M MX MOMYJSIUH OJHOBPEMEHHO BO3ACHCTBYIOT
MHOTHE (PaKTOphl, CO3/AAI0IINE KOMIUIEKC YCIOBUH, B KOTOPBIX MOTYT OOUTaTh T
WIN WHBIE opraHu3Mbl. OgHU (aKTOphl MOTYT YCHIMBATh WJIM OCHAOISATh ACHCT-
BUE APYTUX (PaKTOPOB.
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5. BUOTEOXUMHUYECKHE KPYT'OBOPOThDI

5.1. KpyroBopor BeliecTB
U 3JHEepruu B npupoae

[Ipu ananu3e sKocHMCTEM HEOOXOAMMO pPAacCCMATPUBATH KPYTOBOPOT BEIIECTB
U 3Hepruu B npupoze. OH CKIIAJIbIBAETCS U3 HECKOJbKUX B3aUMOCBSI3aHHBIX IPO-
I[ECCOB!

1) peryasipHO MOBTOPSIFOIIMUICS WM HEMPEPBIBHBINA MPUTOK YHEPTUH, & TAKKE
o0pa30BaHUE U CUHTE3 HOBBIX COCUHEHUH;

2) TIOCTOSIHHBIN WM TIEPUOIUNYCCKUN TIEPEHOC U TIepEpaCIIPe/ICIICHUE SHEPTHH,
BBIHOC W HAINpaBJIEHHOE MEepPEMENICHIUE CUHTE3UPOBAHHBIX COCAMHEHUI MO/ BIIUS-
HUEM (PU3UYECKUX, XUMUUYECKUX U OMOJIOTUYECKHUX areHTOB;

3) HampaBJIEHHOE PUTMHUYECKOE MJIM MEPHOAMUYECKOE MOCeI0BaTeIbHOE Mpe-
oOpa3oBaHue, pa3ioKeHUE U ACCTPYKIUsA (pa3pyllieHHe) CHHTE3MPOBAHHBIX PaHee
COCIMHEHUH I10]] BIUSHUEM OMOTCHHBIX K a0MOTCHHBIX BO3JCHCTBHI CPEJIbI;

4) MOCTOSTHHOE MJIH MEePHOAMUYECKOE 00pa3oBaHKUe MPOCTEHITNX MHUHEPATbHBIX
WM OPraHOMHHEPATBHBIX KOMIIOHEHTOB B Ta3000pa3HOM, KHIKOM WJIM TBEPIIOM
COCTOSIHMH, KOTOPBIE UTPAIOT POJIb COCTABHBIX KOMIIOHEHTOB JIJIs1 HOBBIX (0uepe-
HBIX) CHHTETUYECKHX ITUKJIOB KPYTOBOPOTA BEIIIECTB.

CHUMBOJIOM KPYTOBOPOTA BEMIECTB SBIISICTCS CIIMPajib, a HE KPyr. DTO O3HAYa-
€T, YTO HOBBIA ITUKJI KPYTOBOPOTA HE MOBTOPSET B TOYHOCTU CTApbIi, a BHOCUT
YTO-TO HOBOE, YTO CO BPEMEHEM MPUBOJIUT K BECbMa 3HAYUTEIILHBIM U3MCHCHUSIM.

K rmaBHBIM OHOTEOXMMHUYECKUM KPYTOBOPOTAM MOKHO OTHECTH KPYTOBOPOTHI
Takux OMOTeHOB, Kak yriepo, ¢pocdop, a30T, KUCIOPO/I U BOJA.

N3 nmoutn 100 XuMUYECKUX JIEMEHTOB, KOTOPHIE BCTPEUAIOTCSI B MPUPOTHOMN
cpenae, Mg GyHKIIMOHUPOBAHUS JKUBBIX OpraHu3MoB HeoOxoaumbl noutu 40. U3
X Xumuueckux aeMeHToB a3ot (N), yriepon (C), Bogopoa (H), kucnopox (O),
dochop (P), cepa (S) oTHOCATCS K TJaBHBIM OHWOTeHaM, KOTOpbIe TPeOYOTCS
B 3HAYUMBIX 00beMax. XMMHUYECKHUE AJIEMEHTHI IUPKYJIUPYIOT B 6nocdepe mo pas-
JUYHBIM TYTSIM OHOJIOTHYECKOTO KpPYyTrOBOPOTA: TOTJIOMIAIOTCS YKUBBIM BEIIECT-
BOM, «3apsKAIOTCS» DHEPTHEH, 3aTeM IMOKHIAIOT )KMBOE BEIIESCTBO, OT/IaBasi HAKO-
IJICHHYIO YHEPTHUIO BO BHEITHIOO CPEITY.
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[InanerapHblii TpoliecC, KOTOPBIA SIBIAETCS OOBEAUHSIONIUM JIEMEHTOM st
aTMocdepsl, TuaApochepsl U TUTOCHEPHI, HA3BIBACTCS OMOreOXMMHYECKUM IUK-
JIOM. bruoreoxumMu4eckre UKIbI B KPYTOBOPOTHBIC MPUHITUIIEI (PYHKITMOHUPOBA-
HUS B Teocdepe 3eMITH MOoIpa3aesIFOTCS Ha Ba OCHOBHBIX THIIA:

1) kpyroBopoT ra3zo00pa3HbIX BEIIECTB C PEe3epBHBIM (OHIOM B aTMochepe
u ruapocdepe;

2) OCa/IOUHBIN UK C pe3epBHBIM (POHIOM B 3¢MHOU KOpE.

5.2. KpyroBopoTtsl OCHOBHbIX 6MOT€HOB
5.2.1. Kpyzoeopom yz2aepoda

B xpyroBopote yriepona (puc. 1) 4eTko IpoCIIeKUBAETCS CIEAYIOMmas TPO-
dbuyeckas 1enb: MPOIyIEHTHI, YIaBINBAIONINE YTIIIepo1 u3 atMocdeps! nmpu (oro-
CHUHTE3€, — KOHCYMEHTHI, TIOTJIOMAIONINE YIJIEPOa BMECTE C TEIaMH IMPOIyIeH-
TOB ¥ KOHCYMEHTOB HUB3IIUX TOPSIKOB, — PEIYIEHTHI, BO3BPAIIAIOIINAE YTIAEPO/T
BHOBB B KpyroBopoTt (ckopoctb obopora CO; coctarnser 300 ner).

BocnonHenune
pecypcos CO, A
B npoyecce o
4enoBseyeckoM T
ABATENBHOCTH

WasecTb

PasHosecke
aTtmoccepa -
Boja

3Heprua uckonaemoro

Bynkanuveckaa
ARATENBHOCTL

W MousexHoe \
AbiXaHne Y
WasecTroBbie SIpOTER ‘\' * &ﬁ
(xopannoebie /ﬂn "
pudbi) \.-,.\\. a1

Pasnmuua

MuHepanuiayua = _,..

/1‘ Vi

Puc. 1. KpyroBopor yryiepoza B Ipupoje
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['maBHBIM pe3epByapoM OHOJIOTHYECKH CBS3aHHOTO YIJIEPOJia SBIISIOTCS Jieca.
Omnu coxepskar 500 mipa T 3TOro 3JaeMEHTa, YTO cocTaBisieT 2/3 ero 3amaca B at-
Mocdepe. BMemaTenpCcTBO YemoBeka B KpyroBOpoT yriepoja IPUBOINAT K BO3pac-
tanuto coaepxkanus CO, B atmocdepe.

5.2.2. Kpyzoeopom ¢gpochopa

®docdop, raBHbIM 06pazoM B Buzie pochar-nonos (PO; u HPOZ ), sasnser-

CSl BQXKHBIM IHUTATEJIbHBIM AJIEMEHTOM KakK JUIsl PACTEHUM, TaK U JUIsl )KUBOTHBIX.
On Bxoaut B coctaB mosiekyn JIHK, Hecymux renernueckyro nHGpoOpMaIuio; Mo-
nexkyn AT® u AJI®, B KOTOphIX 3amacaercs HeoOXoaumasl JUisi OpraHU3MOB XH-
MUYECKasi HEPrusl, UCIOJIb3yeMasl MPU KIETOUYHOM JAbIXaHWH; MOJIEKYJ >KUPOB,
o0pa3yronux KJIeTOYHble MEMOpPaHbl B PACTUTENILHBIX U KMBOTHBIX KJIETKAX; Be-
IIECTB, COACPIKAIINXCS B KOCTHBIX M 3yOHBIX TKaHsax. OOmmii KpyroBopoT ¢oc-
dopa (puc. 2) MOXKHO pa3AeInuTh Ha JBE YaCTH — BOJHYIO U HA3EMHYIO.

_»| Poccop
— ODHBIX Pactenus [*
nopog
\ Pocdpars
NouBbI !
: KunBoTHbIE
dochopHble
yoobpeHus v v
Mwupogoii PeayueHTb!
okeaH
: l] |
docdatbl
AOHHbBIX
ocagkos |

Puc. 2. KpyrosopoT ¢ocdopa B npupo/jie

docdop MemaeHHO nepememniaeTcsa U3 GpochaTHBIX MECTOPOKIACHUIN Ha CyIIe
Y MEJKOBOJHBIX OKEAaHHMYECKHX OCaJKOB K JKMBBIM OpraHU3MaM U 00paTHO. BbI-
CBOOOXKIaEMBI TPU MEAJICHHOM pa3pyIIeHWH WIW BBIBETPUBAHUHU (hochaTHBIX
Py, OH PaCTBOPSIETCS IIOYBEHHOM BJIArOM Y MOTJIOMIACTCS KOPHAMM PACTEHUM.

JXKuBoTHBIE MOMy4Yat0T HEOOXOAUMBIN UM (ocdop, oenas pacCTeHHs WU Ipy-
I'MX PACTUTENbHOSIHBIX KUBOTHBIX. 3HAUUTENIbHAS 4acTh 3Toro (ocdopa B BuUIE
HKCKPEMEHTOB U NMPOAYKTOB Pa3j0KEHUs KUBOTHBIX U PACTEHHUI BO3BPAILAETCS B
IIOYBY, PEKH, a 3aT€M Ha JHO OKEaHa B BUJIE HEPACTBOPUMBIX (pochaTHBIX 0caI0U-
HBIX [TOPOJ.

5.2.3. Kpyzcoeopom azoma

KpyroBopoT a3ora (puc. 3) oxarsiBaeT Bce obOmactu ouocdeps. [Tornomenue
€ro pacTEHUSIMHU OTPAaHWYCHO, TaK KaKk OHM YCBaWBAaIOT a30T TOJBKO B opMe CO-
enuaenus ¢ BogopogoM (NOz) m kucimopomgom (NH,). Ilpu sTom 3amacel azora
B aTMocdepe Hencdepraemsl (78 %).
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3

[JeHuTpudmkauus

Puc. 3. KpyroBopor a3zoTa B npupoze

[TouBeHHbIE OaKTEepUM IMOCTENEHHO pPa3yiararoT OENKOBBIE BEIECTBA OTMEp-
IIMX OPraHW3MOB M NPEBPAIAIOT MX B AMMOHMIHBIE COEAVHEHMS, HUTPATHI
Y HUTPUTHL. YacTb HUTPATOB MOMNAJAET B MPOLECCE KPyroBOpOTa B IOA3EMHBIE
BOJIbI U 3arpsI3HSET HX.

A3OT BO3BpamaeTcs B aTMoc(epy BHOBb C BBIACIEHHBIMUA NIPU THUEHUU Ta3a-
mu. CTOMT OTMETHUTbH, YTO YaCTh €ro OKHUCISETCS B Bo3ayxe (BO BpeMs TPO30BBIX
pas3psioB) W MOCTyMaeT B MOYBY C JOXKICBOW BOJOW, HO TaKMUM CIIOCOOOM €ro
¢ukcupyercs B 10 pa3 MeHblIIe, 4eM C TOMOIIBI0 OaKTEPHIA.

5.2.4. Kpyzoeopom Kuciaopoda

[Ipeobnanaromieit popmoit kucmopoaa B armocdepe sBisercss moiekyna Oo.
B cBoOoaHON (hopmMe KHCITOPOJ — 3TO HE TOIBKO MPOAYKT KU3HEACSITEIILHOCTH,
HO ¥ DJIEMEHT, MOICPKUBAIOIINIA X13Hb. ETO KpyroBopot B 6uocdepe mpeacras-
aseT co00l CyMMy BeChMa CJIOXKHBIX IPOIIECCOB, TaK KaK OH BXOIUT B COCTaB
MHOTHX OPTaHWYECKHX W HEOPTAaHMUYECKHX coequHeHWd. OIHAKO TJIABHBIM SBJIS-
eTCsl OOMEH KHCIIOPOJIOM MEXTY aTMOC(EpO U )KUBBIMH OPTaHH3MaMH.

5.2.5. Kpyzoeopom 600dbl

KpyroBopoT BojbI mpencTaBisieT co00i MpOIecC HEMPEPhIBHOTO, B3aMMOCBS-
3aHHOTO €€ IEepeMEUIeHHs B MIOOANbHBIX MacmTadax. OH OCyHIECTBISETCSA MOJ
BJIMSIHUEM COJIHEUHOM HEPTUH, TPABUTALIUH, KUZHEIEATEIbHOCTH OPTaHU3MOB.
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MO>KHO BBIAEIUTH MaJblid U OOJIBIION KPYroBOpOTHI BOABL. IIpu manom kpyro-
BOPOTE BOJIa, HCIIAPUBIIASCS C IIOBEPXHOCTH OKEaHA, BHOBb BO3BPAIIACTCS B HETO
B BUJIe aTMOoc(epHbIX ocaakoB. [Ipu 6oabmI0M KpYyroBOpoTe 4acTh UCHApHUBIIEHCS
C BOJHOW MOBEPXHOCTHU BJIard BBINAJAET HE TOJBKO HA OKEAaH, HO W Ha CyIly, e
IIATACT PEKU U APYTHME BOJOEMBI, HO B KOHEYHOM CYETE C MOJA3EMHBIM WM I10-
BEPXHOCTHBIM CTOKOM BO3BpALACTCs B OKEaH.

3HAYMMYIO POJIb B IIPOLIECCE KPYTOBOPOTA BOJBI UIPAET IBANOTPAHCIIUPALIMS,
KOTOpasi IPEJCTaBiIsIeT COOOM KOJMYECTBO BJIard, IMepexopsiiee B atMocdepy
B pe3yJIbTaTe MCIAPEHUsI C IOBEPXHOCTH TIOYBHI (IBANIOPAIIK) U UCTIAPECHUS 3elie-
HBIMHM YacTSMHU pacTeHHi (TpaHCIOpalMy), MPH KOTOPOM BOJA HCHAPSAETCS CO
BCEM HAPYKHOU M BCEX BHYTPEHHUX MTOBEPXHOCTEN PACTEHUM, CONPUKACAIOIINXCS
¢ Bo3ayxoM. O0mast TpaHciupalys 3aBUCUT OT MHOTHUX 3KOJIOTHYECKUX (PaKTOpPOB
(ocBemeHHOCTH, CYXOCTH BO3IyXa, BeTpa, peibeda u ap.).
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6. BBAMMOOTHOIIEHH YE/TOBEKA
M OKPY>KAIOIIEN CPEJBI

6.1. KoMnoHeHTbI OKpYy Kallien cpeabl

Oxpy>karomasi 4eJloBeKa cpefa COCTOMT M3 YETHIPEX B3aUMOCBSI3aHHBIX KOM-
MTOHCHTOB-TIOJICUCTEM:

1. IIpupoanas cpena — 3T0 (PaKTOPHl YUCTO €CTECTBEHHOTO WJIU MPUPOTHO-
aHTPOIIOTE€HHOT'O CUCTEMHOTO MPOUCXOKIACHUS, MPSMO WM KOCBEHHO, OCO3HAHHO
WJIM HEOCO3HAHHO BO3JICHCTBYIOIIKE HA OTIEIHHOTO YEJIOBEKA MU YEIOBEUECKUE
KOJUICKTHUBBI, BKJTIOUAsl BCE YEIOBEUECTRO.

K stum akTopam oTHOCHT:

HHEPreTHYECKOE COCTOSIHUE cpefibl (TeIIOBOE W BOJIHOBOE, BKIIIOUAs MarHWT-
HOE€ Y TPaBUTAI[MOHHOE TTOJISI);

XUMUYECKUN U JUHAMUYECKUN XapaKTep aTMOC(hepHl;

BOJIHBI KOMITOHEHT (BJIAYKHOCTh BO3/yXa M 3CJICHOW MOBEPXHOCTH, XUMHUE-
CKHH COCTaB BOJ, WX (PU3MKa, CaMO WX HAJMYUE U COOTHOIICHHE C HACEICHHOM
CyIIeH);

¢u3nyecKuil, XUMUYECKUH U MEXaHWYECKUU XapaKTep TMOBEPXHOCTH CYIIH
(paBHUHHOCTB, XOJIMHCTOCTb U T. [I.);

OOJIMK ¥ COCTaB OMOJIOTHYECKON YaCTH DKOJOTHUECKUX CHCTEM (pacTHTEIbHO-
CTH, XMBOTHOTO W MHUKPOOHOTO HACENICHHs) M WX JIAaHAMA(PTHBIX COYCTAHHH,
BKJIFOYAsl COYCTAHUSI HEMAXOTHBIX CEIbCKOXO3SHCTBEHHBIX U JIECOXO03IHCTBECHHBIX
3€MeJlb C €CTECTBEHHBIMU YKOCUCTEMAMU;

CTETeHb COATAHCUPOBAHHOCTU M CTAIMOHAPHOCTH KOMIIOHEHTOB, CO3AIOIINX
KIIMMaTUYECKHUE W TICH3aKHBIC YCIIOBHS M 00€CIICUNBAIOIINX OMPEACIICHHBINH PUTM
MPUPOIHBIX SBICHUH, B TOM YHCJE CTUXUMHO-PA3PYIIUTEIHFHOTO W HHOTO Xapak-
Tepa, paccCMaTpUBAEMOro Kak OejcTBUE (3eMIICTPSCEHUs, HABOJHCHHUS, yparaHsl,
IIPHUPOJTHO-0YAroBbIe 3a00JICBAHUS U T. 11.);

IUTOTHOCTh HACEJICHUS W B3aMMOBJIMSIHUE CAMHX JIFOACH Kak OMOJIOTHYECKHMA
dakxTop.

2. Cpena «BTOpPOU MPHUPOABI», WM KBa3UTIPUPOAHAS cpeaa, — Bce Moaudu-
KaIlM¥ TIPUPOTHON Cpe/bl, UCKYCCTBEHHO MPeoOpa30OBaHHBIC JTIOJbMU U XapaKTe-
PU3YIOIIUECS OTCYTCTBUEM CUCTEMHOTO CaMOTIOIJIEPKAHMS, T. €. TIOCTETIEHHO pa3-
pymiaronpecs 6€3 MOCTOSHHOTO PETYJIHUPYIOIIET0 BO3ACUCTBUS CO CTOPOHBI YeI0-
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BeKa. JTO MaxOTHbBIE 36MJIH, KYJIbTYpPHBIC JTAHIIA(PThI, TPYHTOBBIE JOPOTH U T. 1.,
BHEIIIHEE MPOCTPAHCTBO HACEJEHHBIX MECT C €ro NpPUPOAHBIMU (PU3UKO-
XUMUYECKUMH XapaKTePUCTUKAMU U BHYTPEHHEU CTPYKTYPOU; 3eJICHbIC HACAXK/IC-
Hus (JIeCOMmapKH, caabl U T. 1I.).

3. «Tpetbst mpupoma», Wik apTENpPUPOIHAS Cpella, — BECh MCKYCCTBEHHBIN
MUp, CO3JaHHBIA YEJIOBEKOM, BEIIECTBEHHO W SHEPTeTUUYECKH HE MMEIOIIUN aHa-
JIOTOB B ecTecTBeHHOM mpupoae (achanbT, 66TOH COBpEeMEHHBIX MOPOJIOB, TPAHC-
MIOPT, TEXHOJIOTHYECKOe 000pyI0BaHUE U T. 11.).

4. CoumanbHas cpefia — KYJBTYPHO-TICUXOJIOTHUECKUI KIMMaT, HAMEPEHHO
u/vM HenpeTHaMEPEeHHO, CO3HATENIbHO W/WIM O0ECCO3HATEIHLHO CO3AaBacMbli IS
JUYHOCTH, COIMAIIBHBIX TPYIIT U YEJIOBEYSCTBA B IIEJIOM CAMHUMH JIIOJIbMH U CJla-
TAFOIIUIICS U3 BIWSHHS JIIOJICH KaK COIMAIBHO-OMOJIOTHYECKHUX CYIIECTB IPYT Ha
Ipyra B KOJUICKTUBaX HEIMOCPEICTBEHHO W C IOMOIIBI0 H300PETCHHBIX HMHU
CPEIICTB MAaT€pUATILHOTO, SHEPIeTHUECKOTO U MHPOPMALIUOHHOTO BO3/ICHCTBUS.

ConmanbHas cpefia MHTETPUPYETCs C MPUPOTHOM, KBA3UIIPUPOAHON U apTenpu-
pPOJIHOM cpellaMy B OOIINYI0 COBOKYITHOCTH OKpYXarolleil yenoBeka cpenbl. Bee
(bakTOpbl KAXI0M U3 pacCMaTPUBAEMBIX CPEJl B3aUMOCBSI3aHbI MEXKIYy COOOM U OIl-
PENEeNSIOT Ka4eCTBO CPEJIbl )KU3HHU, €€ CYObEKTHBHBIC U OOBEKTUBHBIE CTOPOHBI.

bnarogaps passutuio oOiiecTBa ouomornyeckuii Bug HOmMO sapiens ObL1 BbI-
BEJICH W3-TIOJ] IEHCTBUS €CTECTBEHHOTO OTOOpa, MEXBUIOBOW KOHKYPEHIIUH, OT-
paHUYEHUSI pocTa YUCIEHHOCTH. OOIIECTBEHHOE YCTPOMCTBO PaCUIMPUIO BO3-
MO>XHOCTH TIPUCTIOCOOUTEHPHOTO TOBEJEHUS U pacceneHus moaeid. OmaHako oT-
KJIIOHEHHUE OT 3aKOHOMEPHOCTEW DPABHOBECHS B JKMBOW MPHUPOJE IMOBJIEKIO 3a
co0O0H psll CepbE3HBIX MPOOJEM, OJHOM M3 KOTOPBIX CTall YCKOPSAIOIIMICS pOCT
HapOJIOHACEIICHUS 3€MIIN.

OO61ecTBO, Kak B3aMMOJACHCTBYIOIIEE ¢ MPUPOAOH 00pa3zoBaHue, sl odecte-
YEeHUs] COLUATILHOTO OOMEHa BEILIECTB CO3JaJI0 PAJl CIEIUATBHBIX CUCTEM, XapakK-
TEp KOTOPBIX CBOEOOPA3eH B pa3HbIX OOLIECTBEHHBIX (POpMalUX.

3axeamvigarowas cucmema HarnpaBieHa Ha MOJYyYEHUE OT MPUPOJbI BEUIECTB
u sHeprur. OHa BKIIIOYAET TOPHOPYIHBIE MPEANPUATHS, TPEANPUATAS U OPTaHU-
3alMM 110 100bIYe ¥ cOOpY MPOAYKTOB KUBOW MPHUPOJBI, BO3yX03a00pHbIE U BO-
7103a00pHBIE COOPYKEHUS, CENBCKOXO3SICTBEHHBIC MPETPUITHSI.

Ilepepabamuigarowasn cucmema — 3TO BCe BUJBI MepepadaThIBAIOMICH U XU-
MUYECKON TPOMBITIUICHHOCTH, TIPEANPUATHS U YCTAHOBKU MO OYUCTKE BO3AyXa U
BOJIBI TIEPE/T UCTIOTH30BAHUECM.

Buvloenumenvruas cucmema BKIIOYAET pa3InIHbIC BEHTUISAIIMOHHBIC U KaHAJIH-
3aIIMOHHBIE YCTPOMCTBA, OUUCTHBIC COOPYIKEHUS, CIIEIX0351UCTBA, OTBAJIBI U JIPY-
THC DJIEMCHTHI.

Tpancnopmupyrowas cucmema BKIIOYAET BCE BUABI TPAHCIIOPTA, B TOM YHUCIIE
MPOBOJIHOTO, TPYOONPOBOJAHOIO, KOHBEHEPHOIo, JOCTaBIAIONIMX BEIIECTBA OT
MECT UX 3aXBaTa JI0 MECT epepabOTKU U YCBOCHHSI.

NHTeHcHBHOCTh OOMEHa BEIECTB MEXAY MPUPOJOM U OOIIECTBOM MOXKET
OBITh BBIPKEHA KOJUYECTBOM BEIIECTB U DHEPTUH, 3aTPAYMBAEMBbIM Ha OJHOTO
YeJioBeKa B TOJ IJIsl ONPEICTICHHON TePPUTOPHUH.
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6.2. AHTpOIIOreHHO€e BO3AeiCTBHE HA IPUPOAY

[To oTHOILIEHUIO KO BCEl MCTOPUHU IJIAHETHI M UCTOpUU OMochephl yenoBede-
CTBO — JIOBOJIbHO MOJIoJIoe oOpa3oBanue. Oanako B nmocieaaue 100 jeT oHo cTa-
JI0O OKa3bIBaTh CEephe3HeHIee BO3JEHCTBHE HAa (PYHKIIMOHHUPOBAHHUE OUOCHEpHI.
D70 cBs3aHO ¢ TeM, 4To Ha pydexe XIX—XX BB. Ha4alOCh aKTUBHOE Pa3BUTHE
TEXHOT€HE3a. YUUThIBasi MacIITAOHOCTh, TTyOUHY U CBEPXMHTEHCUBHOE 10 OTHO-
IICHUIO KO BPEMEHH CYIIECTBOBAHMS IUIAHETHl HapacTaHWE aHTPOMOTEHHOTO BO3-
JEHCTBHS, MOXKHO YTBEP)KIIaTh, UYTO Pe3yJbTaThl TEXHOTEHE3a eIe B 00IIEM-TO HE
nposBUINCH. HbIHEHe TpOsSBIEHUS peakiud 3eMiId Ha JEeUCTBUS YellOBeKa —
3TO JIMIIH TEPBBIE MPOBO3BECTHUKU TPSAYIINX T€OJIOTMUECKUX MOTPSCEHUH, KO-
TOpBIC MOBJIEKYT 32 COOOM MEepPeCTPOMKY CTPYKTYpHI IUIAHETHI, HAMPABICHHYIO Ha
ypaBHOBEIIMBaHUE HOBOTO (aKTOpa, BO3JACUCTBYIONIETO 3a CUET TEXHOTCHE3a.

B mpenpicTopudeckoii aze O KUIH B YCIOBHUAX YHEPTETHUUECKON HEI0C-
TATOYHOCTU M BBIHYXKJICHBI ObUIA OXPaHSITh OTPOMHYIO KOPMOBYIO TEPPHUTOPHIO,
B IIpeJieax KOTOPOil NeproANYECKU UM MOCTOSIHHO KoueBainu. Hecmotps Ha 370,
OHHU J0JTr0€ BpeMs HaXOIWIHNCh B paMKaX BeCbMa CKPOMHOI'O 3HEPreTUYECKOTrO
Oananca.

Pacxom sHeprum Ha OHOTO YeIOBEKa, KKaJ/CyT, B KAMCHHOM BEKE OBLIT OKOJIO
4 ThBIC., B arpapHoM obdiectBe — 12 ThIC., B MHAYCTpHANIBHYIO 310Xy — /0 ThIC.,
a B MepeJoBBIX pa3BUTHIX cTpaHax KoHIa XX cromerus — 230...250 TrIic., T. €.
B 58...62 pa3a Gospliie, 4eM y HalINX JATEKUX MPEIKOB.

Poct Hapomonacenenusi TpeOyeT yBETUYECHUS KOJUYECTBA MPOIYKTOB MHUTA-
HUS, CO3JaHMsI HOBBIX pab0YHMX MECT M PACIIUPEHUS POMBIIIICHHOTO MPOU3BO/I-
cTBa. Ha mepBBIX 3Tamax 4eloBEeK B3aUMOJICHCTBOBAJ C MPHPOJHOHN Cpemoil Kak
OOBIYHBIA OMOJIOTUYECKUH BHUJ, KaK )KUBOTHOE U B IIEJIOM BXOJUJ B DKOCHCTEMY
KaK €¢ COCTaBHOHM 2JIeMEHT. B OCHOBHOM OH HMCHOJIB30BaJ OKpY’>KaBIIKE €ro pe-
CYpCHI, IPAKTUYECKU HE BJIMSS HM HA WX KOJMYECTBO, HM HA WX KAueCTBO, U HE
MOT 0Ka3aTh OLIYTUMOE BO3/EUCTBHUE Ha MPUPOAY B CHITy KaK CBOEH MaJIOUUCIICH-
HOCTH, TaK ¥ OTCYTCTBHS KaKOT0-JIMOO 3HAYMMOTO CPEACTBA BIUSHUSA HA KOMIIO-
HEHTBI CPEJIb.

CdopmupoBaBIKCh, YETOBEUECKOE OOIIECTBO MPOIUIO CIEAYIOUINE ATarbl
B3aMMOJICHCTBUSA C IPUPOIOK:

POU3BOJCTBO U MPUMEHEHUE OpYIuil Tpyaa;

MCKYyCCTBEHHOE MPOM3BOJCTBO DHEPIHH, PACIIUPHUBIIEE BO3MOXKHOCTU B TIpe-
00pa30BaHUU MTPUPOIBI;

IPOMBINIUICHHASA U HAYYHO-TEXHUYECKask PEBOIIOLNS;

MCKYCCTBEHHOE BOCIIPOM3BOJICTBO M COXpPaHEHHE OKpYKaromie cpeabl (mpo-
TOHOOChEpa).

AHTpONOTeHHOE BO3/IEHCTBUE TOPA3ACTSAIOT Ha CISAYIONINE THITHI:

3arpsi3HEHHUS] — BHECEHHE B CpeAy HEXapaKTEepPHBIX /I Hee HOBBIX (uznye-
CKHMX, XUMHYCCKUX WM OHOJIOTUYECKUX arcHTOB (DJIIEMEHTOB, COCIMHEHHI, Be-
IIECTB, OOBEKTOB) WJIM MPEBBIIICHUE WMECIOIIETOCS SCTECTBEHHOTO YPOBHS ATHUX
areHTOB,
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TEXHUYECKUE MpeoOpa3oBaHUsl U pa3pylICHUS NMPUPOIAHBIX CUCTEM MU JIAHA-
madToB B Mpoliecce JOOBIYU MPUPOIHBIX PECYPCOB, IPU CEIbCKOXO03SHCTBEHHBIX
paboTax, CTPOUTENBCTBE U T. 1.

MiCUepIIaHue MPUPOTHBIX pecypcoB (TIOJIE3HBIX UCKOMIAEMBbIEX, BOJIBI, BO3IyXa,
OMOJIOTHYECKUX KOMIIOHEHTOB DKOCUCTEM);

rI100aIbHBIC KJIIMMaTHUYSCKHUE BO3I[€I>10TBPI$I — HU3MCHCHHUC KJINMMAaTa B CBiA3U
C XO3SMCTBECHHOU JEATCIIbHOCTHIO YCIIOBCKA,
OCTCTHUYCCKNEC HAPYUICHUA — H€6J’IaFOHpI/ISITHOC AJIs1 BU3YyaJIbHOI'O WU MHOI'O

BOCTIPUATUS U3MEHEHUE MPUPOAHBIX (POpM, paspylIeHHE UCTOPUKO-KYJIbTYPHBIX
IIEHHOCTEH U T. 1.

B pesynbrare yenoBek BO3JEHCTBYET Ha Ouocdepy M U3MEHSET COCTaB, KPy-
rOBOPOT U OaJlaHC BEILECTB; TEIJIOBOM OajaHC MPUIIOBEPXHOCTHOM YacTH 3eMIIH;
CTPYKTYPY 3€MHOM TOBEPXHOCTHU (IIPU CEINbCKOXO3SMCTBEHHBIX paboTax, mepeme-
IIEHUH BCKPBITHIX MOPOJ, TPOXOJKE KaphepoB, B pe3yibTaTe 3aCTPOHKU TOPOIOB,
IPU T0POKHOM CTPOUTEIBCTBE, COOPYKEHUH UCKYCCTBEHHBIX BOJIOEMOB — KaHa-
JIOB, BOJOXPaHWIHI, MEIHOPAIUN H T. ].); UCTPEOJSICT, a TaKkKe MepeMeniact
B HOBBIE€ MECTa OOMTAHUS Psi/i BUJIOB )KUBOTHBIX M COPTOB PaCTEHUM.

B ycioBHsIX aHTPOMOTEHHBIX HATPY30K ISl YCTOMYHUBOTO (PYHKIIMOHUPOBAHUS
HKOCHCTEM YEJIOBEK JOJKEH UrpaTh poJib KOMIIEHCATOPHOTO PEryJjsiTopa, o3elie-
HSIS1 3MJTI0 B MECTaX BhIPYOJIECHHBIX JIECOB, OUMIIAsl BOY, BO3IYX U T. 1.

6.3. Buabl 3arpsA3HeHM U TUIIbI 3arpsi3sHUTe/1en

Bce 3arps3znenus OC noapa3aenistoT Ha YETbIPE OCHOBHBIE TPYIIIIHI.

Qusuueckoe 3acpsazHerue 00yCIOBICHO U3MEHEHNEM (DPM3NYECKUX, TeMIepaTyp-
HO-DPHEPreTUYECKUX, BOJIHOBBIX U PATUAIIMOHHBIX MTAPAMETPOB BHEIITHEHN CpEIbI.

TemnoBoe BO3IEHCTBHE MPOSBISETCS, HAPUMED, B JACTpajgallid BEYHON Mep3-
JIOTHI, B CBSI3AHHBIX C 30HAMU PACIPOCTPAHEHHS] BEUHOMEP3IBIX MOPOJ MEP3IIOT-
HBIX IpoIeccax W SBJIICHUSX (TEpMOKAapCT, HAJENu W JIp.) M JaKe B M3MCHCHHH
CTPYKTYpPHBIX OCOOCHHOCTEW HEKOTOPHIX TPYHTOB TPU BBICOKHUX TEMIIEpaTypax
(mox MeTayuTypruyecKMMHU TeYaMu, KHUPIHUYHBIMU 3aBOJAMHU M T.T.) M YCJIOBHMH
KU3HU Jroiei. OCHOBHBIMU MCTOYHUKAMH TETUIOBOTO 3arpsi3HEHUS TOPOJIOB SIBJIS-
IOTCS TIOJI3EMHBIE Ta30MPOBOIBI IPpoMbIUIeHHBIX npeanpustuii (140...160 °C), te-
totpaccsl (50...150 °C), coopHbie KomutekTophl 1 KoMMmyHHKarun (35...45 °C).

K ¢usnyeckum 3arps3HeHUSIM TakKe OTHOCAT BO3JEHCTBUE ITyMa U AJIEKTPO-
MarHuTHOE W3IydeHue. MICTOUHWKaM# MOCTEAHETO CITY»AaT BHICOKOBOJILTHEIE JIN-
HUU DJIEKTpOIepeay, dJIEeKTPOIOICTAHIIMY, aHTEHHBI PaJiioO- U Telenepeatoinux
CTaHILIUM, a B MOCJIETHEE BPEMsI TAK)KE MUKPOBOJIHOBBIE IE€YH, KOMIIBIOTEPHI, pa-
nuotenedonsl. Ilpu qmuTenbHOM BO3JEHCTBUM SJEKTPOMArHUTHBIX TMOJEH Haxke
y 30POBBIX JIIOICH OTMEYaeTCsl MOBBIIICHHAS] YyTOMIISIEMOCTh, OHM MOTYT HCIIbI-
THIBATh TOJIOBHBIE 00JIM U YYBCTBO alaTHH.

Xumuueckoe 3azpsizHeHue TOAPAa3yMEBAET yBEIMYECHHE KOJIMYECTBA XUMUYE-
CKUX KOMIIOHEHTOB B OIPEIENIEHHOM Cpelie, a TAaKKe MPOHUKHOBEHHE B HEE XHUMHU-
YECKUX BEIIECTB, KOTOPhIC €l HE MPUCYIIN WU KOHIEHTPAIUsl KOTOPHIX MPEBBI-
maeT HopMmy. VIMEHHO 3TOT BUJ 3arpsi3HEHHU SBIAETCS HAauOOJIee OMACHBIM IS
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MPUPOJIHBIX IKOCUCTEM M KAYECTBA JKU3HU YEJIOBEKA, TaK KaK MOCTAaBJsET B MPU-
POIHYIO Cpeay pa3IndHbIe TOKCHKAHTHI (a9P0O30JIH, TAKEIIbIC METaJUTbI, TIECTHIIH-
JIbI, ICTEPTEeHTHI, TUTACTMACCHI M JPYTHE XMMHUCCKHE BEIICCTBA H COCTUHCHUA).

ITo HexoTOpbIM AaHHBIM, B HacTosmiee BpeMs B OC coaepxkutcs 7...8,6 MimH
XUMUYECKUX BEIIECTB, MPUYEM UX TMEpPEUYEHb €KErOJHO IMOIMOIHSAETCS €Ile MpHU-
MepHO Ha 250 ThIC. HOBBIX coeAMHEHUH. MHOTHEe U3 HUX 00JIaIaf0T KaHIIEPOTeH-
HBIMU U MyTareHHbIMU CBOMCTBAaMH, CPEIM KOTOPHIX OCOOCHHO OMACHBI T€, KOTO-
peie BKJItoueHbl B u3BecTHhIM cnucok FOHECKO, a 3to moutn 200 HanmeHoBa-
Huit: 6enzou, Oens(a)nupen, necturuabl (JJIT, snapun, muagan u ap.), acoecr,
TSDKEIIbIe MeTaulbl (PTyTh, CBHHEL, KaAMUH W Jp.), pa3HOOOpa3HbIe KPaCHUTEIN
u niameBble go0aBku. Ilo manHeiM BcemupHO# opraHuzamuu 31paBOOXpaHCHUS
(BO3), B mupe okono 600 MaH 4eTOBEK MOABEPracTCs BO3ACHCTBHIO MOBBIIICH-
HOM KOHIIEHTpAIMy B aTMocepe AUOKCUaa cepbl U Oosee 1 muipy 4enoBek, T. e.
KKJbIA IIECTON JKUTENIb 3€MJIM, BPEAHON MJii 3[0pPOBbS KOHIIEHTpAalMd B3Be-
IMICHHBIX YaCTHII.

buonocuuecxoe 3aepsasnenue 00yCIOBICHO CITyYallHbIM WJIM CBSI3aHHBIM C JI€s-
TEJILHOCTHIO YeJIOBEKAa MPOHUKHOBEHUEM B DKCILTyaTUPYEMbIE SKOCUCTEMBI U TE€X-
HOJIOTUYECKHUE YCTPOMCTBA, a TAKXKE B MPUPOJAHBIC SKOCUCTEMBI UY>KJbIX UM pac-
TEHUH, KUBOTHBIX U MUKPOOPTaHU3MOB. TakoW BU] 3arpsi3HEHUS] HA3bIBAIOT €IIIC
OakTepuoioruueckuM. [Ipu MaccoBOM pa3MHOKEHHH MPUIILILIX BHJIOB OHO YacTO
okasbiBaeT HeratuBHoe BiusgHue Ha OC. Ocobenno 3arps3asator OC Te mpoMBbII-
JICHHBIE MPOM3BOJICTBA, KOTOPBIC M3TOTAaBIMBAIOT aHTUOMOTUKH, (DEPMEHTHI, BaK-
IIUHBI, CBIBOPOTKH, KOPMOBOM O€JI0K, OMOKOHIICHTPATHI U T. 1., T. €. MPEANPUITHS
MHUKPOOHOJIOTHUECKON MPOMBIIIICHHOCTH, B BBIOPOCAX KOTOPBIX MPHUCYTCTBYIOT
KUBBIE KJIETKU MUKPOOPTaHU3MOB.

Takke K OMOJIOTHYECKOMY 3arpsi3HEHUI0 OTHOCAT MpPEIHAMEPEHHYIO WU CIIy-
YailHy0 MHTPOAYKIMIO WIA YPE3MEPHYIO SKCIIAHCHUIO >KHBBIX OPraHU3MOB. ITO,
K [IPUMEPY, U3BECTHBIC MEPECEIICHUSI KPOJIUKOB U OBEll B ABCTPAIMIO, MPECHOBOI-
HOTO poTaHa B BoAoeMbl LlenTpanbHoii Poccun. Kpome Toro, Hannune cBajgok U He-
CBOEBpPEMEHHAasi yOOpKa TBEP/ABIX OBITOBBIX OTXOJOB B TOPOJaxX MPHUBEIN K YUCIICH-
HOMY POCTY CHHAHTPOIHBIX >KMBOTHBIX — KPbIC, TOJIyO€i, BOPOH, HACEKOMBIX U JIp.

Acmemuyeckoe 3azpssHeHue, Kak MPaBUilo, CBA3AHO C JIESITEILHOCTBIO YEJo-
BEKa M TMPEACTaBIsAeT cCOOON MpeaHaMEepEeHHOEe WU CIydyaHOe M3MEHEHUE BU3Y-
aJbHBIX TOMUHAHT MPUPOIHBIX WK aHTPOIIOTC€HHBIX JIaHIIa(TOB.

B oTnenbHBIX cllydasix BOSHUKHOBEHHUE JIAHHOTO BUJIA 3arpA3HEHUN BO3MOXKHO
BCJICICTBUE CCTECTBEHHBIX MPHYMH — MPUPOIHBIX KaTacTpod (3eMieTpsceHui,
IlyHaMH, CeJieH, JIaBHUH, OMOJI3HEeH, 0OBaJIOB, HABOJHCHUH, cMepueH, TaipyHOB
¥ TopHaz0). [Ipupoanbie kKatacTpodbl MOTYT OBITH BeCbMa MACIITAOHBIMH U MPH-
BOJUTh K 3HAYUTEIHHBIM M3MEHEHUSM Jaxe B penbede mectHocTH. Hampumep,
P 3eMIIETPSICEHUSAX B pe3yJIbTaTe 00BAJIOB BOSHHUKAIOT 03€pa, a HA MECTE Top —
MJIOCKUE PABHUHBI.

DCTETUYECKHE 3arpsi3HEHUS TEXHOT€HHOTO MPOUCX0XKICHUS TTPAKTUUYECKH BCETIa
CBSI3aHBI CO CTPOUTEIIBLHOM (IpaJoCTPOUTEIBHON M THIPOTEXHUICCKOM) JeSTeIIbHO-
CThI0, TOPHOI00BIBAIOIIEH MTPOMBIIIEHHOCTHIO, CETLCKUM XO3SIMICTBOM U T. JI.
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B 3aBucuMOCTH OT MCTOUHUKA 3arpsi3HEHUS MOAPA3ACIAIOT: Ha CTOYHBIE BOJbI
U JIpyTH€ HEYHCTOTHI, MOTJIOMIAIONINE KUCIOPOI;, HOCUTENN MH(EKINH; BEIECTBA,
NPECTABISAIONINE TUTATENbHYIO LIEHHOCTh JJIsl paCTeHUH; MUHEPaJIbl U HEOPraHU-
YeCKHE KUCIIOTHI M COJIM; TBEPAbIE CTOKH; PaJMOAKTHUBHBIE BEIIECTBA U T. .

CrnenyeT OTMETUTb, YTO 3arpsi3HEHUSI MOTYT ObITh U €CTECTBEHHBIMH, T. €. BO3-
HUKAIOIMMU B PE3yIbTaTe MOIIHBIX MPUPOTHBIX MPOIECCOB — MU3BEPKEHHUH BYII-
KaHOB C O'POMHBIMU 10 Macce BbIOpOCAMH MbUIH, IETJIa, Ta30B, Mapa u T. 1., Jiec-
HBIX M CTEMHBIX M0KapoB, HABOJIHEHUH, MBUIEBBIX U MECYAHBIX OYph U JIp.

HeoOxonumo noapoOHee paccMOTPETh TaKOM BA)KHBIM TEPMHUH, KAK «3arpss-
HUTEJIb», KOTOPBIM IIMPOKO HCIIOIB3YETCSI B COBPEMEHHON 3KOJIOTUYECKOU U NpHU-
poooxpaHHoi nuteparype. llon 3arpsi3HuTeIeM MoHUMaeTcs 000 pusnye-
CKHUIl areHT, XUMHUYECKOE BEIIECTBO WM OMOJIOTHYECKHi BUJ (TJIaBHBIM 00pa3om
MHKpPOOpPTraHnu3Mbl), moctynatonmii B OC win BO3HUKAIONIMN B HEH B KOJHMYECTBE,
BBIXO/ISIILIEM 32 PAMKH OOBIYHOTO, U BBI3BIBAIOIININ 3arps3HEHUE CPE/IbI.

Beinenstor ecrectBeHHbIe (IPUPOTHBIE), AHTPOTIOT€HHBIE, A TAKXKE IIEPBUYHBIC
(HEnmoCpenCTBEHHO W3 WCTOYHUKA 3arpsi3HCHHS) W BTOpPUYHBIE (BO3HHKAIOIINE
B XOJI¢ PA3JIOKEHUS MEPBUYHBIX WM XUMHUYCCKUX PEAKIMA ¢ HUMH) 3arpsi3HUTE-
mu. Kpome Toro, pa3znuyaror croiikue (Hepasiararoiuecs) 3arps3HUTEIH, KOTO-
pble aKKyMYJIUPYIOTCS B TPOQUUECKUX LIETIAX, U HEYCTONYMBBIE, KOTOPHIE pa3py-
IAIOTCS IO IEHCTBUEM OHOJIOTMYECKUX MPOLIECCOB.

[TocTyruieHne pa3TUYHBIX 3arpsS3HHUTENICH B MPUPOIHYIO CPEIy MOXKET HAHO-
CHTh yIIEpO PACTHTEILHOCTH U KHUBOTHOMY MUpPY (MPHBOJUTH K CHUKEHUIO TPO-
JOYKTUBHOCTU JIECOB M KYJbTYPHBIX PACTCHUH, BBIMUPAHUIO JKUBOTHBIX); Hapy-
1IaTh YCTOWYMBOCTh MPHUPOAHBIX OMOT€OlIEHO30B; HAHOCUTH yIIepO HMMYILECTBY
(OBITH IPUYMHON KOPPO3HH METAILIOB, Pa3pyIICHUS apXUTEKTYPHBIX COOPYKCHUH
¥l [IP.) U BPE]I 3I0POBBIO YEIOBEKA.

B ectecTBEHHBIX yCIOBHAX MHOTHE 3arpsi3HUTENH (MECTUIIUABI, TOTUXIIOPIU-
(beHMITBI, TUTACTMACCHI) pa3NIaraloTcsi KpaifHe MeIUICHHO, & TOKCHYHbIC COCMHCHHUS
(pTyTh, CBUHEIT) BOOOIIC HE 00€3BPEIKUBAIOTCS.

Ecmu 1o 40-x rr. XX cToyieTus erie JOMHUHUPOBAIN HATypaJbHbIC MPOAYKTHI
(xJT0TIOK, MIENK, MEPCTh, MBLJIO, KaAy4yK, CBOOOHAS OT JOOABOK MHINA U T. I.), TO
B HACTOSALIEE BPEMs B IPOMBILUIEHHO Pa3BUTHIX CTpaHa OHU 3aMEHEHbl CUHTETU-
YECKUMH, KOTOPBIE PA3JIaratoTcsl TPYAHO WIM HETOJIHOCTBHIO, TEM CaMbIM 3arpss-
w5t OC. DT0, pexe BCero, CHHTETHYECKHIE BOJIOKHA, MOIOIIUE cpencTBa (aerep-
T'eHTBI, OTOCITUBATEIHN), MUHEPAIbHBIC YIOOPEHUS, CHHTETHYSCKHII KayqIyK U JIp.

OcobenHo MHOroO 3arpsizHuTene, nocrynaroumux B OC, obpasyercss mpu mo-
JYYEHUH 3HEPTUU B pe3yNbTaTe CXKUTaHUS MCKONAeMOro TOIUIMBA. YenoBeK, BbI-
CBOOOXKIasi TAKUM IyTEM COJHEUHYIO DHEPIHIO, YCKOPSET KPYroBOPOT BEIIECTB
¥ SHepruu B npupojie. OTX0bI MPOU3BOJICTBA U 3arpsi3HUTENN aTMochepbl (OKCHT
yriaepo/ia, OKCUIBI a30Ta, YIIIEBOAOPOIbI, TBEPAbIC YACTHIIBI M JIP.) HAPYIIAOT €C-
TECTBEHHBIA KPYTrOBOPOT YIJIEpOJia, CIIOCOOCTBYSI BOSHUKHOBEHUIO Psifia HEraTHB-
HBIX MOCIEACTBUM, CPEAN KOTOPBIX MAPHUKOBBIN 3(PPekT, PoToxumMuieckuit cMor
u jip. (Tabm.).
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Taonupa 1
Busnue na OC nexomopwix 3a2psa3HAoOuux 6euecmas

3arpsi3HUTENb XapakTepucTuka 1 0coOeHHOCTH Bo3encTBus Ha OC

OO0pa3yercst Ipu CropaHUM BCEX BHUJIOB TOIUIMBA. YBEIMUYEHHE €ro
coliep)aHus B aTMocepe MPUBOIUT K MOBBIIICHUIO €€ TEMIIepaTyphbl,
YTO YpeBATO MaryOHBIMH F€OXMMHUYECKUMH 3KOJIOTMYECKMMHU MOCIeN-
CTBHUSIMHU

Juokcun yrioepona

OOpasyercsi MpH MOJIHOM CrOPAaHUHU TOILIMBA. MOXXET HapyIIUTh

Oxkcun yriepoaa N
AL YITIEPOR TETJIOBOM OajlaHC BEPXHUX CIIOsIX aTMOChepbl

CopepxuTcsl B IpIMax MPOMBILUICHHBIX NPEANpUATHH. BbI3biBaeT
CepHHUCTHII a3 000CTpeHne pecMpaTOPHBIX 3a00JIeBaHUI, HAHOCUT BPEJ PACTCHUSM.
Pa3benaer u3BECTHAK M HEKOTOPbIE TKAHU

Co31ar0T CMOT U BBI3BIBAIOT PECIUPATOpPHBIC 3a001eBaHus U OpPOH-
Oxkcunel a3ora XUT Y HOBOPOXIEHHBIX. CIOCOOCTBYIOT UYpPE3MEPHOMY pPa3pacTaHUIO
BOJIHOW PAaCTUTEIBHOCTH

Conepxatcst B ynoOpeHusix. [ aBHbIN 3arps3HUTENs BOJ B peKax

docdatsr
U 03epax
OnvH U3 ONMACHBIX 3aTrPSA3HUTENICH MUIIEBBIX MPOAYKTOB, OCOOCHHO
PryTh MOPCKOTO MPOUCXOXkAeHUs. HakannmuBaeTcst B OpraHu3Me U HEraTUBHO
BO3JICHCTBYET HA HEPBHYIO CHCTEMY
Chuien JloGaBnsiercst B OeH3uH. JlelicTByeT Ha (epMEHTHBIE CHCTEMBI
1 0OOMEH BEIIECTB B KHUBBIX KICTKAX
[IpuBoIUT K MaryOHBIM SKOJOTHYECKHM IOCIEICTBUSM, BbI3bIBAs
Hedts ru0eih TUTAHKTOHHBIX OPTraHU3MOB, PBIO, MOPCKHUX TTHI] U MIICKOIIH-
TaAIOLINX
S (T— Ou4eHb TOKCUYHBI JJI1 paKOOOpPa3HbIX. Y OMBAIOT PHIO U OPTaHU3MBI,
CITyXallue A1 HUX KopMoM. MHOTHE SIBJISIFOTCS] KAaHIIepOT€HAMU
[Ipu mpeBbIlLIEHUN JOMYCTUMBIX 3HAUEHUH MPUBOAMUT K 37I0KAYECT-
Pamnanus

BCHHBIM HOB006p33OBaHI/ISIM U TCHCTUYCCKUM MYyTallusIM
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7. TJ/IOBAJIBHBIE IIPOBJIEMbI DKOJIOT'H

ITockonbKy COBpeMEHHas YKOJIOIMYECKasl CUTyalus €CTh IIPOAYKT AEATEIIbHO-
CTU 4Y€JIOBEKA B €ro B3aMMOOTHOUIECHUSX C MPUPOJIOW, TO CIEAyEeT ONPEACIUTH
rJIaBHbIC HAPABJICHUS B3aUMOJCHCTBUS OOIIECTBA U OKpYy»Karolen cpenbl. Taku-
MU OCHOBHBIMU HAIIPABJICHUAMHU MOKHO HA3BaTh!

POCT HApPOIOHACEIICHHUS,

noTpedIeHUE IPUPOIHBIX PECYPCOB;

3arpsisHeHHe OUoCc(hephl.

7.1. [Ipo6s1eMma HapoAOHacCe/IeHUA

[Tocneauue 150 net HacenmeHue 3emMiIM POCIIO U MPOJOJDKAECT pacTu peHome-
HAJIBHBIMU B3pPBIBOOOPA3HBIMH TEMIIAMH.

[Tpubmm3uTensHo 10 Havana XVIII B. yenoBedecTBO yBEIMUMBAIOCH MEJIJICH-
HO, CO CpeIHEN CKOPOCThIO 0KOJIO 1 % 3a cToJNeTHe, YTO COOTBETCTBYET Y/IBOCHHUIO
YHCIIEHHOCTH 3a ThICAYY JIeT. B nanpHeineM cKopocTh MPUPOCTa HAUMHACT YBEIH-
YUBATHCS U K cepeauHe XX B. MPUOOpPETAeT TUMEPIKCIIOHCHIIMATBHBIA XapaKTep.
B 1969 r. nacenenune Mupa yBenIuuuiaoch Ha 2 % B TOJ, IPUPOCT COCTABHI OKOJIO
70 mite ven. (150 gen./mun). B 1989 . mpupoct cocraBmt 1,8 % ot uucnenHoctn
BO3pocIero HaceneHus u coctaBmi yxxe 90 mumH ven. (179 wen./muH), 9ato OobIie,
4eM KOrja-in0o 3a BCIO MPEAbIAYIIYyI0 UCTOpUIO yenoBeuecTBa. B konie XX B.
KK0€ ACCITHIIECTHE T00aBIISET K OOIIEeH YUCICHHOCTH ere 1 Mup Je.

Tox | 1990 | 1999 | 2011
YUuCIEHHOCTh HACEIICHUs], MIIPJ Yell. ‘ 3) | 6 | 7

bonee momoBUHBI HaceIEHUs 3€MHOTO IIapa B COBPEMEHHYIO 310Xy KOHIICH-
Tpupyetcs B Azuu — 57,9 %. Hacenenue Adpuku coctasnser 10,2 %, CeBepHoii
Amepuku — 8,6 %, FOxuoit Amepuku — 5,6 %, ABcrpamuu u OkxeaHuun —
0,5 %, Espomsi (¢ Poccueit ) — 17,2 %.

DKCIepThl, 3aHUMArOIIecs MpoodieMaMu aeMorpaduu, IpeacKa3biBaloT, YTO
€CJIM HEe CIIYYUTCS MUPOBOH SIICPHON BOWHBI WJIM IMIMPOKOMACIITAOHOTO TOJIofa
WJIM MOpa, YUCIICHHOCTh HaceaeHus mianeTsl Kk 2100 r. mocturner 10,4 mupa gen.,
IIPU 3TOM OOJIBINIAs YacTh MPUPOCTA HAPOIOHACEICHHS, KAK OTMEUYACTCs, TIPUJICT-
Csl Ha pa3BUBAOIINECS CTPAHBI.
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BaxHo, 4TO mIpM TakOM MOIIHOM IIPUPOCTE HACEJICHHS HAOIIOJAar0TCs Clie-
JYIOIKE MPOOJIEMBI:

0oJ1ee MOJIOBHUHBI B3POCIIOTO HACEJICHHS TUTAHETHI HE YMEET YMTATh U ITHUCATh;

KaXXIIBbIM IIATBHIM YEJI0BEK IoJIoacT WIIM HeJ0eAaeT, a KaKAbIM IeCTON HE UMe-
€T COOTBETCTBYIOIIETO KUIHUIIIA;

KaKJIbI YETBEPTHIN UCIBITHIBAECT HEIOCTATOK B O€301M1aCHON MUTHEBOM BOJIE;

KOKJBIA TpeTUM He 00eclieueH KOMMYHAJIbHOM CITY>KO00H yJaneHusi OTXOMOB,
HE MOJy4YaeT MEAUIMHCKON MOMOIIM U HE MMEET TOIUIMBA JJIsl MPUTOTOBJICHUS
MUY 1 000TrpeBa.

YBenuueHnue HapOJOHACENICHUS TIAHEThI CO3MAcT erie Ooyiee 3HAYMTEIbHbBIS
npo6sieMbl. UemoBeKky HY)KHO MECTO JIJISI pacCeIeHUs M ITPOU3BO/ICTBA MaTepUalib-
HbIX Onar. Ho camast rmaBHast mpobiieMa 11 MAJUTHAPIOB JIFOJIe — 9TO HE00XO-
JUMOCTh OTPOMHOTO KOJIMYECTBA MUIIU. E>XKeJHEeBHO HA HalEeW IUIAHETE OT ToJIo-
Jla, HEJOCTATOYHOI'O MUTAHHUSA, a TaK)Ke M3-3a OOJIe3HEH, CBA3aHHBIX C HHUILETOM,
npexaeBpeMeHHo ymupaer 110 Teic. gern.

HepaBeHcTBO B pacnpeieieHu MaTepUaIbHBIX [IEHHOCTEH MEXy Pa3BUTHIMU
M Pa3BUBAIOIIMMUCA CTpaHAMM W UX TpaxkJaHaMu oleromisieT. B pa3BUTHIX
CTpaHax mpoxkuBaet 25 % MupoBoOro HaceieHus, koropoe mnpu 3tom Biaaeet 80 %
MHUpPOBOro OorarctBa. Takum 00pa3oM, Ha JOJI0 pa3BuBaroIuxcs ctpaH (75 %
MHUPOBOTO HacesieHus ) ero octaercs Toibko 20 %. KoHeuHo ke, ¥ BHYTPH KaXkK01
CTpaHbl OOraTCTBO pacHpeaeieHO HEPABHOMEPHO.

KitoueBoii ¢dakTop, onpenensomuid MCIPONOpIUNA B TeMIaxX MPUpPOCTa Ha-
CeJIeHHsI, — 1ITO CyMMapHbIH kodddurment poxmaaemoctu (CKP), 1. e. cpennee
YUCJIO JIET€H, KOTOPOE POXKAAeT KaKJas >KCHIMHA B Te4YeHUe >Ku3Hu. [lpu
CKP =2 obecnieueHa HeM3MEHHasi YHMCICHHOCTh HacelieHUs (1Ba peOcHKa 3aMe-
HAI0T MaTh B 0THa), npu CKP < 2 uncnenHoctu HaceneHus cHusutcs. B Poccun
B 2013 r. CKP B cpennem cocraBmi 1,6.

Ho Benp Guochepa — 310 Hemenumoe 1ienoe. M3-3a cHmkeHus Ouosoruye-
CKOU MPOJYKTUBHOCTU OJHOM CpeJibl OOMTAHUS JPYTrUe Cpeabl 36MHOTO Iapa Ju-
[IAIOTCSI MHOTMX paHee IMOCTYIABIIMX BEIIECTB, B pe3yJibTaTe yero oO0eaHSETCS
BCSl JKMBasi cucteMa cymu. K ToMy ke TpoNnruecKrUe MOUBBI MOJ] CEIbCKOX03SMUCT-
BEHHBIMH YTOJIbSIMU TP CYIIECTBYIOIICH arpoTeXHUKE OBICTPO MCTOIIAKOTCS, YTO
BEJIET K OMYCTHIHUBAHUIO.

7.2. [Ipo6siemMa UCII0/Ib30OBAHUSA
IIPUPOAHBIX PECypPCOB

7.2.1. Tunsl npupooHbIX pecypcos

YemoBeuecTBO BCEria B TOM WM MHOW MEPE MCIOJIb30BAJIO TAPUMBIEC ITPUPO-
noit 6orarcTBa. Ho mocTeneHHO pa3Mepbl U3bIMAEMBbIX TTPUPOIHBIX PECYPCOB yBe-
JUYUBAJIMCh, CTAHOBWIKMCH BCe 00JIee OIIYyTUMBIMH, a 3aIlachl UX MPAKTUYCCKH HE
BO300OHOBJISIIUCH.
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Pecypcel, KOTOpeIME pacmioyiaraeT Haila IiaHeTa, TPUHATO JACIUTh Ha JBa OC-
HOBHBIX THUIIA — UCYEPIIAEMbIC U HEUCUYEPITaeMBbIC.

Heucuepnaemvix pecypcog 1o KOJTUYECTBY OYE€Hb MHOTO, HO YEJIOBEK 10 CHX
nop He Hay4wics 3PGeKTUBHO UCIIOIb30BaTh UX. Hanpumep, 4to Moriu Obl JaTh
yenmoBeky 3Heprusi CoJiHIla, BO3AYIIHBIX Macc, BOJIHBIX MacC MHUPOBOTO OKeaHa,
KocMoca, eciii Obl OH 00Jajall TEXHUKON ee MIMPOKOro Mcnolib3oBaHus? Paimo-
HaJIbHOE MPUMEHEHUE TaKUX UCTOUYHUKOB SHEPTUM MPHUHECIIO ObI OOJIBIIYIO MOJIb-
3y HapOAHOMY XO3gMcTBY. TeM He MeHee MCMOJb30BAHHE HEUCUEPIIAEMbIX TMpH-
POJIHBIX PECYPCOB B HIMPOKUX MacliTabax — 3TO JeJ0 OyIylIHUX NeCATUIICTUH,
TOTJIa KaK B HAcCTOAIIee BpeMs 0oyiee aKTyaldbHbI IPOOJIEMBI, CBSI3aHHBIC C UCUYEP-
MaeMbIMHU peCypcamu.

Hcyepnaemvle pecypcvl IpUHATO ACIUTH HA JBa BHUJIa — BO300HOBIISIEMbIC
¥ HEBO300HOJsIeMbIe. B cocTaB BO30OHOBISIEMBIX PECYPCOB BKITIOYAIOTCS JKHBOT-
HBI M PACTHTENBHBI MUp, T. €. TO, YTO MBI Ha3bIBaE€M XUBOU mpupomoit (Omo-
Toi). Ocob0oe MECTO B HMX 3aHMMAIOT IMOYBa U Bojga. K HEBO30OHOBIISIEMBIM pe-
cypcaM OTHOCATCS TIOJIE3HBIC HMCKOMaeMmble, MUHepasbl U mp. [IpaBma, B Hare
BpeMs MMPOUCXOIUT HEKOTOpas TMEepPeolleHKa MOHATHI «BO30OHOBIISIEMBIN» M «HE-
BO300OHOBIISIEMBII». JIeo B TOM, YTO YEIOBEK CTOJh aKTHBHO M HEPAIMOHAIBHO
HCIOJIB3YET PECYPCHI, UTO AaKe HEKOTOPbhIE BOZOOHOBIISIEMbIE PECYPChl BOCCTAHO-
BUTH CTAJI0 HEBO3MOXKHO. HecMOTpst Ha BCIO IIEHHOCTh €CTECTBEHHON OMOTHI, Ha
Hee BeJIeTCS CTPEMUTENIbHOE HacTyIuieHue. Elile mpu >KW3HU HAIIETo MOKOJICHUS
OHA MOXET OBITh IPAKTUYECKHU MOJHOCTHIO YHUUYTOXKEHA B PE3YJIbTATE:

pa3pylieHus MECTOOOUTAHUHN TIPEJICTaBUTENICH >KUBOUW MPUPOJBI BCIEACTBUE
OTUY>KJICHUS 3€MENh YEeTTOBEKOM;

3arps3HCHUN;

YpE3MEPHOU IKCIUTYaTALH;

WHTPOIYKITMY HOBBIX BHJIOB;

COBOKYITHOTO JICUCTBUS BPEIHBIX (PAaKTOPOB U JETPATAIIAN CPEIBI.

Taxk, mHanmpumep, 3a 2000 net ¢ numa 3emn HaBceraa ucuesno 106 BugoB mie-
KOIUTAIOIINX, HE CUWTas MTHUIl M APYTUX >KUBOTHBIX. M ecnm mepseie 33 BHIa
MJIEKOnUTaomuX wucye3nu 3a mepuox B 1800 ner, To crmemyrommme 33 — 3a
100 net, a mocaenuue 40 — Bcero 3a moJiBexa.

B mnacrosimiee Bpemsi (Gu3MUECKOE YHMUTOXXEHHE TPO3UT CYIIECTBOBAHUIO
280 BUJI0B MJICKOTTUTAIOIMIMX KUBOTHBIX, 350 BumoB ntuil U 30 ThIC. COPTOB pac-
TCHUU.

He menee sipkuM mpuMepoM HEPAIMOHAIBLHOTO HCIOJIB30BAHUS UYEJIOBEKOM
BO300OHOBJISIEMBIX MPUPOJHBIX PECYpPCOB sABISIETCS Jiec. B HacTosiiiee Bpems Ha
MOBEPXHOCTH 3€MJIM OCTAJIOCh Bcero 2/5 51ecoB, HEKOTJa MOKPBHIBABIIMX CYIIY.
[Tpu aTom 1/3 necor Obuta yHuuToskeHa 3a nmocneanue 300 er.

Mps1 HaOI01aeM Pa3BUTHE JIBYX SBJICHUI: C OJTHOM CTOPOHBI, 3TO COKpAIEHUE
IUIOMIAAN JIECOB, a C JIPYroil — YMEHBIIICHWE KOJHMYECTBAa KHCIOpPOJa B aTMO-
chepHOM BO3IyX€, UTO MOXKET IIPUBECTH K CEPHE3HOMY HAPYIIIEHUIO Ta30BOTO CO-
ctaBa arMocepnl. MIMEHHO JeC CIIyKUT T€M YHUKAJIBHBIM HACOCOM, KOTOPBIH,
oOpa3HO TOBOps, TmepepadaTbiBaeT M IEpPEKAuYUBACT OTPEXU UEJTOBEUYECKOM
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nesitenbHOCTH. B conneunsiit gens 1 ra neca mornomaet 220...280 kr yriekucio-
ro raza u Beienset 180...220 kr kucnoposa, a 3a Toj jeca IUTaHeThl KIPOITyCKa-
10T» uepe3 cedst 6osiee 550 MIIpA T YIJIEKMCIIOTO ra3a M BO3BPAIIAIOT YEJIOBEKY
okoso 400 mipa T KUCIOpoa.

Kpome Toro, neca moriomaroT 6oibioe koixumdectBo mbutd (1 ra seca 3a roa
MOJKET MOTJOTHTh 32...63 KT MBUIK), BBIAEIAIOT OYE€Hb IIEHHBIC [IJIs YeJ0OBEKa Be-
1ecTBa — (PUTOHIUIBI, CIOCOOHBIC YOUBATh 00JIe3HETBOPHBIE MUKPOOHI (1 ra Jte-
ca maeT B CyTkd 2...4 kr ¢putoHnumoB, 30 Kr KOTOPHIX JOCTATOYHO ISl YHUUTO-
KCHHUS BPEHBIX MUKPOOPTAaHU3MOB B OOJIBIIIOM TOPOJIE).

Bmecte ¢ Tem nec — 3TO HE3aMEHUMBIA CTPOUTEIBHBIA MATEpPHUAII, ChIPHE
JUISL LEJUTIOJI03HO-0YMaKHOM M XMMHUYECKOW MPOMBIIUIEHHOCTH, MO3TOMY Mac-
mTaldbl €ro MCIOJIb30BaHUsI Bce Bo3pacTatoT. COOTBETCTBEHHO, JIECHON MOKPOB
Ha TUIaHeTe OyleT cokpamartbes U naneiie. M BoT 31eck noinkeH cpaboTaTh Me-
XaHU3M BOCCTAHOBJICHUS MOTPEOIIEMOTO pecypca, T. €. BOCCTAHOBJICHHS JIECOB.
Ho 5T0 odens cioxkHas npobiema, MOCKOIbKY BbIpyOKa jieca HaeT ropasao Obl-
CTpEe, YeM €ro BOCCTAHOBJIEHHE. {11 TOro 4ToObl CPyOHUTH AEPEBO C MOMOLIBIO
COBPEMEHHON TEXHUKH, TPeOyeTCsl BCETO HECKOIbKO MUHYT, & YTOOBI BEIPACTHTH
«CHEJIBINY», TPUTOJHBIN JJISI HAPOJHOTO XO3SHCTBaA Jiec, MOHAJAO0UTCS HE Me-
Hee 80—100 ner.

He meHee ciokHas cUTyalusi CIOKWJIach B OTHOIIEHUU TaKMX HEBO300HOB-
JSIEMBIX TIPUPOTHBIX PECypCOB, KaK IMOJIE3HBIE UCKOMAEMbIE, B TOM 4YHCiie HE(TB,
ras, ’eye3o, 0JI0BO, IIMHK U Jp. ExxeroqHo 4yenoBek AOOBIBAET U3 HEAP 3€MIIM HE
meHee 100 mup T pa3audHOTO pojia MUHEPATBHBIX M OPraHUYECKUX MPOTYKTOB.

VY4eHble pa3HbIX CTPAH YK€ JaBHO IMBITAIOTCS MPEACKa3aTh CPOKU BOZMOXKHOTO
UCYepIaHs Pa3jINYHBIX BUAOB TOJE3HBIX HMCKOMAEMbIX, YUMTHIBAs HMX 3aIachl.
Tak, mo pa3nMYHBIM OLIEHKaM, 3amachl jkeje3a, Meld, 30J10Ta, HeTH, ra3a, CBUH-
1a, IMHKa, cepelpa, MIaTHHbBI, PTYTH MOTYT OBbITh MCUYEpIIaHbl B OIDKalIIne Jie-
CSITUJICTHS.

[TosiBieHHe TaKKWX JaHHBIX MOBJIEKIIO 32 COOOM MOCTAaHOBKY BOIPOCa O HEOO-
XOJJMMOCTH TOJHOCTBIO MEPECMOTPETh HAllle OTHOUIEHUE K MOJIE3HBIM HCKOIae-
MBIM, 2 UMEHHO:

1) mpu MOMCKax HOBBIX 3aJIe)KEeU TPUMEHSTh MPUHIIUITHAIBLHO HOBBIC METO/IbI
(HanpuMep, KOCMUYECKHE ChEMKH);

2) 10 BO3MOXKHOCTH 3aMEHSTh OJHU BHJIbI CHIPhS IPYrMMH (BMECTO MeTallja,
HalpuMep, MOKHO HHOT /A HCIIOJIb30BaTh 0a3aJIbT);

3) mpeAnpuUHUMATh CEPbE3HBIC MEPhI MO MAKCUMAJIbHON IKOHOMHUHU ChIPbS
B [IPOU3BOJICTBE;

4) Gosee MUPOKO UCIIOIB30BaTh BTOPUYHOE CHIPBE.

OpHaKo YeNOBEK ellle He MOXKET yTBEPKIaTh, UTO HAYUYHJICS PallMOHAIBHO HC-
MOJIb30BaTh OOTaTCTBA, JaHHbBIE eMy Mpupooit. [1o pa3auuHbIM MOaCYETaM, Cero-
JTHSL U3 O0ILEro KoJnyecTBa JOOBITHIX MOJIE3HBIX MCKOMAeMbIX Ha HAPOJIHOXO3SH-
ctBeHHbIe HY )61 uaeT Bcero 20...30 %, a ocranshbie 70...80 % BBIOpackBaroTCS
B BUJIE OTXOJIOB.
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7.2.2. IHepzocbepediceHUe U pazgumue
a/1smepHaAmMuU8HbIX UCMOYHUKO8 3Hep2uu

[Iporpecc nUBUIM3AIMH MIPEICTABISIET COOOM MPOIIECC 3aMEHbI YEIOBEYECKO-
ro TpyAa ApyruMu UCTOYHHKaMHU 3Hepruu. Hampumep, 1t nomyyenust 1 T 3epHa,
KPOME YEeJIOBEUECKHX PYK M COJHEYHOM »Hepruu, Tpedyercs Oappenb HedTH
(HedrsHO# Oappenb cocraBiaseT 159 1), Wcmonbp3yemMoll B BHIE TOPIOYETO IS
CEJIbXO3TEXHUKH, a TAKXKE IS POU3BOJICTBA YAOOPEHHI U MTECTUIIHIOB.

B nactosmee Bpems Ha goito HedTu npuxoautcs 44 % obrero sHepronoTpeo-
JIeHUs, TOJI PUPOAHOTO raza B Hem coctaBisieT 21 %, a yrisa — 22 %. SnepHoe
TOTUIMBO, TUAPOCTAHIIUU U IPYTUE DHEPTOPECYPCHI Nat0T ocTaibHbie 13 %.

CyIecTBYIOT HECKOIBPKO OCHOBHBIX HAMPABIICHUNA UCIIOH30BAHUS SHEPTHH

1) TpaHCHOPT — aBTOMOOMIIH, aBTOOYCHI, CAMOJIETHI, ITOe3/a, KOpaOju, TpakK-
TOPBI, OyJIBA03EPHI U T. 1.;

2) TPOMBIIIICHHOCTh — METaJUTypIrus, XMMUYCCKHH CHHTE3, MPOM3BOJICTBO
JIPYTUX MAaTepUaIOB, H3TOTOBJICHUE TOTOBBIX U3ICTTUH;

3) TeMIiepaTypHbIi KOHTPOJIb — OTOIUICHHE W OXJIaXIeHHE (KOHIUIMOHUPO-
BaHHE) MMOMEIICHUH, Topsuee BOIOCHA0KCHHE;

4) MPOU3BOJICTBO JJCKTPOIHEPTUH, HEOOXOAMMOM /ISl pabOThI SIEKTPOMOTO-
POB, KOTOpBIC MPUBOAAT B JCHCTBHE CaMOE€ Pa3IUYHOE O00OpYyJAOBaHUE, OCBEIIIE-
HUs1, OBITOBOM M MPOMBIIIJICHHOMN 3JIEKTPOHUKH.

Y1076, HeQTh ¥ IPUPOTHBINA a3 YACTO HA3BIBAIOT HCKOITAEMBIM TOILTUBOM. XO-
TS 3TH UCKOTAeMble M O0Opa30BAIKMCh B PE3yJbTaTe OMOJOTHYECKHX TPOIECCOB,
BCSAKOE TOIMOJIHEHUE HX 3alacoB MO MEpPE HCIOJIb30BAHUS HCKIIOYEHO IO JIBYM
npuarHaM. Bo-TiepBbhIX, yCIOBHS Ha 3eMjie M3MEHHWIUCH TaK, YTO 3HAYUTEIBHOTO
HAKOIUICHUS OPraHMYECKOTO BEILECTBA YK€ HE MPOMCXOAMT. BO-BTOPHIX, MBI TO-
TpeOyisieM TOpPIOYUE HCKOMAeMble CO CKOPOCThbIO, HAMHOIO TMPEBBIIAIOIIEH CKO-
pocCTh, KOTOpasi HeoOxonuMa Juist X oOpazoBanud. [loacunuTaHo, YTO KOJIMYECTBO
ChIpoil He(hTH, pacxoayeMoe ceiluac B TeueHue THs, (HOPMUPOBAIOCH €CTECTBEH-
HBIM ITyTEM B TeUEHUE ThICA4H JieT. [loaTOMy HEOOXOAMMO COKPATUTh MOTPEOICHUE
HeTENPOAYKTOB. {7151 3TOT0 MOAXOAUT JIF0O0E COUeTaHUE IBYX OCHOBHBIX IMOJIXO-
JIOB — DHEProcOepeKeHUs U pa3BUTHS AJIbTEPHATUBHBIX HCTOUHUKOB SHEPTHUH.

JHeprocoepexenne — 310 pazpaboTka cucreM, 6osaee 3PHEKTHBHO UCITIOTh-
3YIOIMX JHEPrulo, T. €. 00ECNEeYMBAOIIUX TAKOM XK€ W Jaxe 0oJjiee BBHICOKUUN
YPOBEHb TPAHCHOPTHBIX YCIYT, OCBEIICHUS, OTOIUICHHS, MPOW3BOIUTEIHHOCTH
TpyJla ¥ T. JI. IPU MEHBIIIUX IHEPTOTPATaX, UTO MOPa3yMEBaCT:

COKpAIIIEHHE BABOE pacxo/ia aBTOMOOMIBHOTO Toprodero — ¢ 18,2 mo 9,1 n na
100 kM mpobera (yke TOIBKO 3TO MO3BOJIAECT IKOHOMHUThH OKOJIO 2 MITH 0ap. ChIpOit
HE(TH B CYyTKH);

pa3paboTKy Mojeneil aBToMoOusied, y KOTOPBIX CPeIHUI pacXoi TOprYero
cocraBysieT 2,23...3,4 n Ha 100 km nipobera (pupma «PeHo» co3aia aBTOMOOUIIb,
ucnoas3yromuii 1,9 1 Ha 100 km npobera);

YIIYYIICHHE TEPMOMU3OJIAINN TTOMEIICHUH, OJlaromgapss 4eMy MOYKHO TOOHTHCS
CHI)KCHHS DHEPropacxo/I0B Ha OTOIUICHUE U OXJIAKJIEHHWE U COKOHOMUTH KaK MH-
HuMyM 1 mipa Gap. B rox;
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3aMEeHYy TPaIUIIMOHHBIX JJIEKTPOIaMIl (PIyOpECIEHTHBIMH, TaK KaK y JIaMIT Ha-
kaymBanus KIIJ] cocransier Bcero 5 %, a 95 % sHepruu TepsieTcss B BUJIE TEIa,
B TO BpeMms Kak y dayopectieHTHBIX tamn KIT/] 6mu3ok k 95 %;

HSKOHOMHUIO CHIPON HEPTH U APYTHX BUIOB MUCKOMAEMOTO TOIUIMBA, YTO MO3BO-
JIUT CMSATYUTH NAPHUKOBBIM d(DeKT, CBA3aHHBIN ¢ BEIOpOocamMu B aTMochepy JIBY-
OKHCH yTIIEPOJIa, COKPATUTh MACIITaObl KHCIIOTHBIX MOXK/IEH, CHU3UTh IPH3EMHBII
YPOBEHBb 030HA U JIPYTHUX 3arps3HUTENEH BO3AyXa, BOSHUKAIOIINX B OCHOBHOM IIpU
CKUTaHUU ITUX IHEPTOPECYPCOB,

U3MEHECHHE 00pa3a XWU3HM — OTKa3 OT HMCIOJb30BaHHUSA OJHOPA30BOM Taphl,
ciada OyThUIOK, OyMaru, BTOPUYHOTO CHIPhS U T. 1.

CHu3UTh NMOTpeOICHUE ChIPON HEPTH U IPYTUX TPAAUITUOHHBIX BUJIOB TOTLIH-
Ba MO’XHO, 3aMCHHB UX aJIbTEPHATUBHBIMU UCTOYHUKAMH SHEPTHH.

Aoepnas snepeus. Ilocne uepHOOBUTECKOM KaTacTpodsl B anpene 1986 r. He-
TPYJHO MOHATH, IOYEMY HHTEPEC K aTOMHBIM 3jiekTpocTannusiM (ADC) cMeHuIICs
HegoBepueM. Ecim, ogHako, comoctaBUTh paboTy ABYX anekTpocTaHuuid TOC
u ADC omHoit u Toii sxe MorHocTH (1000 MBT) B TeueHue rojia, BEISICHUTCS Clie-
JyolIee:

notpebHOCTh B TorwuBe: st TOC HeoOxomumo 3,5 MIH T yruist; 100bIYa Ta-
KOT'O €r0 KOJIMYECTBA OTKPHITHIM CIIOCOOOM HAHECET CEPhe3HbIN ymepo anmamad-
Ty, OKPY’>KalOIIIUM BOJIOEMaM M 3a CUYET KHCJIOTHOI'O BBINICIAYUBAHUS — TPYHTO-
BbIM BojaMm; Juisi ADC mnotpeOyercs 1,5 T oOoraieHHOro ypaHa, 4To COOTBETCT-
ByeT Bcero 1000 T ypaHoBo# py s,

BBIJICIICHUE YTJICKHCIIOTO rasza: B pe3yibrare padoTsl yroiasHoit TOC B aTmo-
chepy moctynut 6osiee 10 MIIH T yriaekucioro rasa, 4To yCyryoOuT MapHUKOBBII
ahdext; ADC yriaekucaoro ra3a He BBIIEISET BOOOIIIE,;

BBIOPOCHI JIBYOKHCHU CEPbl U JAPYTUX KOMIIOHCHTOB, BBIMAJACHUE KHUCIOTHBIX
noxjeit: Ha TOC coctast 6omee 400 Tric. T; Ha ADC oHU He 00pa3yroTCH,

TBEPBIC OTXOJBI. TPOOIeMa UX 3aXOPOHEHHS CYMIECTBYET B 00OMX CIydasXx,
HO paguoakTUBHBIC 0TX0/bI ADC cocTaBaT 0KoyI0 2 T, Toraa kak Ha TOC obpazy-
etcst 0koj10 100 ThIC. T 301BI.

Tem He MEeHee UMEHHO PaJUOAKTUBHBIC OTXOJbI U BO3MOXHOCTH aBapuii Ha
ADC BBI3BIBAIOT TPEBOTY YUEHBIX U OOIIECTBEHHOCTH.

Conneunas suepeus PEACTABISAET COOOH KHHETHUECKYIO IHEPTHUIO U3TyUYCHUS
(B ocHOBHOM cBeTa) U 00pa3yeTcs B pe3yJibTaTe TEPMOSIICPHBIX peaKIuii B HeApax
Connna. Ee 3amachl MpakTUYeCKH HEUCTOIIMMBI. aCTPOHOMBI ITOJICYUTAIN, UTO
ConHile OyJeT «ropeTh» €Iie HeCKOJIbKO MUJUIMAPAOB JIeT. Takke IMOJACUHUTAHO,
qyto mpuMepHO 1 % CONIHEUHOH PHEPTruu BIIOJTHE JOCTATOYHO IS OOCCIICUCHUS
BCEX HYKJ TPAHCIIOPTA, IPOMBIIINICHHOCTH U HAIIEeTo ObITa HE TOJIBKO ceifuac, HO
1 B 0003puMoM OyayimieMm. bosee Toro, BHe 3aBUCUMOCTH OT TOTO, OyJI€M MBI €€
MCIIOJIB30BaTh WJIM HET, Ha DHEPreTUYECKOM OajaHce 3eMJIM U COCTOSIHUM OHO-
cdepsl 3TO HUKAK HE OTPa3UTCSI.

[To ucronp30BaHUIO COTHEYHON PHEPTUH HA JIyIly HACEJICHUS Ha TIEPBOM MECTe
B Mupe ctout Kump, rie 90 % korTemkel v 3HAUUTENHHOE YUCIIO OTEICH M MHOTO-
KBapTUPHBIX JIOMOB pPAcIojaraioT COJTHEYHBIMH BoJOHarpeBaTessiMu. B M3pamie
COJIHEYHAas FHEprus odecrnieunBacT 65 % rops4yero BOAOCHAOKEHUS SKHIIHILL.
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OnHUM M3 OCHOBHBIX HCTOYHUKOB COJTHEUHOUN SHEPTHUH SIBIISIIOTCS COJTHCUHBIC
Oarapeu, U3TOTOBJICHHBIC M3 OCOOBIX MAaTEPHAIIOB, B KOTOPHIX MAJaroIias SHEPTHsI
CBETa MHAYIHUPYET MOTOK AIEKTPOHOB, T. €. MOMPOCTY IECKTPUICCKUN TOK.

B nmerctBe BBl HE pa3 MONB30BATUCH YBEIUYUTEIBHBIM CTEKJIOM, YTOOBI TIPO-
Kedb JBIpKYy B Oymare. CBocoOpa3HOE NMpPUMEHEHHE MOJOOHBIN IMOAXOM HaIel
B TaK HA3bIBAEMBIX SHEProOallHsIX. YCTAaHOBJICHHbIE HA IUIOLMIAAM B HECKOJIbKO
reKTapoB 3epKaja (OKYCHPYIOT COJIHEUHBIM CBET Ha KOTJE, HaXOASAIIeMcs Ha
BepirHe OamHu. Bricokas TemmnepaTypa npeBpaliaeT Boay B nap, NpUBOASIINI B
JBIKEHUE OOBIUHBIN TypOorenepatop. [lo cBoeil peHTabenbHOCTH 3HEProOaIIHu
MOT'YyT KOHKypupoBaTh ¢ ADC, a KpoMe TOro, OHU HE 3arpsi3HSIOT OKPYIKAIOIIYIO
cpeny.

Co3naHue COJIHEUHBIX MPYIAOB — 3TO eIle 0oJiee JEeIIeBhId Croco0 yIIaBiu-
BaTh W 3aracath COJHEYHYIO dHepruto. CONHEUHBIN TPy MPEACTaBISET CO00M
UCKYCCTBCHHBIH BOJIOEM, YACTHYHO 3aIOJHEHHBIA paccoyioM (0YCHb COJICHOHM BO-
JI0ii), TOBEPX KOTOPOTOo HAXOAHWTCS IMpecHas Bojaa. ILmoTHOCTH paccosia Tropas3io
BBIIIIE, TI0O3TOMY OH OCTAaeTCs Ha JIHE M C BEPXHUM CJIOEM TIOYTH HE CMEIITUBAETCS.
ConHeuHble ayun 0€3 MoMeX MPOXOIIT Yepe3 MPECHYI BOIY, HO TMOTJIOMIAIOTCS
paccoyioM, NpeBpAasiACh IPU 3TOM B TEIUIO. BEpXHUU CI0M NEHUCTBYET KaK U30JI-
1M, HE MO3BOJISAA OCTHIBATh HUKHEMY. VIHBIMU CIOBamH, B COJIHEUHBIX MpPYJax
UCIOJIB3YETCs TOT 5K€ MPUHIIUII, YTO U B MApHUKAX, TOJIBKO 3€MJISI U CTEKJIO 3aMe-
HEHBI 3/IECh PaccoJiOM U MIPECHOM BOJION COOTBETCTBEHHO. [10CKOIBKY CONHEUHBIH
pyJl TpecTaBisieT co00i BhICOKOAI(D(PEKTUBHBINA TETUIOAKKYMYJISTOpP, C €ro Io-
MOIIIbIO MOKHO TOJIyYaTh SHEPTUIO HEMIPEPHIBHO.

Onepeemuueckoe ucnonvzosanue ouomaccsl. JIrobas opranuka, oopasyromias-
cs 3a cueT (OTOCHHTE3a, Ha3bIBaeTCsi Ouomaccoil. Ee sHepreTudeckoe McIoib3o-
BaHHEC — HETOCPEJCTBEHHOE NMPUMEHEHUE B BHJE TOIUIMBA WM TepepadoTKa
B Pa3JIMYHBIC €r0 BUBI, YTO OCYIISCTBIISCTCS pa3IuIHbIMU criocobamu (puc. 4).

Puc. 4. DJHepreTU4ecKoe UCMOJIb30BaHUE HUOMACCHI
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1. Ilpsimoe cxxuranue. OHa TPETh HACEJIEHHS 3€MHOTO IIapa J0 CUX IOp HC-
MOJIb3YET APEBECUHY KaK €IMHCTBEHHBIM MCTOYHUK TEIUIA U MOJYUYEHUS] SHEPTHUU.
B psage paiionoB mpobGiema 3arpsi3HEHUs BO3ayXa AbIMOM OT JPOBSIHBIX Teuei
BCTajia HACTOJIBKO OCTPO, YTO YK€ BBOJATCA OTPAHUUYEHUS HA TAKOE HCIOJIb30Ba-
HUE OMOMACCHI.

2. Ilonyuenue merana (npupoaHoro rasa). Ilutanwe OakTepwii OpraHHKOM
B aHAPOOHBIX YCIIOBUAX COMPOBOXKIAETCS BbIJCICHUEM TaK Ha3bIBAEMOIro OMora-
3a, Ha JIBE TPETHU COCTOAILIETO U3 METaHA.

3. Ilonyuenue cnupra. Koraa npoxku B aHa3pOOHBIX YCIOBUAX MUTAIOTCS ca-
XapoM H/MIM KpaxMajoM, B Ka4eCcTBE MOOOYHOTO MPOAYKTa BBIACISCTCS CIHPT,
MIPOUCXOUT TaK Ha3bIBaeMoe CUpToBoe OpoxeHue. [lepBoit cTpaHoi, HauaBIeh
KpyImHOMAacIITaOHOE MPOU3BOACTBO CIIUPTA U3 CAXapHOTO TPOCTHHUKA KaK aBTOMO-
OWIBHOTO TOprovero, craia bpasunus. B HacTosiiee BpeMsi MHOTHE aBTOMOOUIN
TaM paboTal0T HA €r0 CMECH ¢ OEH3MHOM — TaK Ha3bIBAEMOM OCH30CTIHPTE.

T'uoposuepeus. B TeueHue ThicAUENETUN Maaroas Boia UCIOJIb30BANIACH IS
BpAIIeHUs Pa3INYHbIX JIONACTEH, Koiec U TypOouH. OgHako 3eMiis He pacioyiaraet
JIOCTATOYHBIM KOJUYECTBOM KPYIMHBIX €CTECTBEHHBIX BOJOIAJIOB, MO3TOMY €Il
B XIX B. HaUanOCh CTPOUTEIHLCTBO BHICOKUX TIJIOTHH, CO3/IAI0IINX UCKYCCTBEHHBIE
nepenapl BOAbl, KOTOPHIE MO3BOJISIOT MOJIY4YaTh 3HAYUTEIBHOE KOJIMYECTBO THI-
POBJIEKTPOIHEPTUH.

CTpouTeNnbCTBO MJIOTHH MPUBENIO K 3aTOIUIEHUIO PsAa KPACHUBEWILNX PEYHBIX
JOJIUH, THOETN WX PACTUTEIHHOTO W JKUBOTHOTO MHpPA, MCUYE3HOBEHMIO IIEHHBIX
CEJIbCKOXO3SIMCTBEHHBIX YTOJWH, JIECOB, TEPPUTOPUM, MPEACTABILIIOIINX apX€E0y0-
TUYECKUI U TEOJIOTHUECKUM nHTEepeC. [I0CKONIbKY pacxo/1 BOIbI, MPOXOASAIIEH Yepe3
wiotuny ['2C, perynupyercsi B 3aBUCUMOCTH OT MOTPEOHOCTEN B DJIEKTPOIHEPTHUH,
HUXKE TI0 TEUCHHUIO YPOBEHb PEKU B TEUEHUE JHS MOXKET MEHSTHCS OT MOYTH MOTHO-
ro MEPEChIXaHusl /10 MaBOJKOBBIX OTMETOK. TakKe IKOJIOTHYeCKHUE HAPYIIICHUS BbI-
3bIBAIOTCS] U CHMPKEHUEM KOJIMYECTBA OMOT€HOB, JOCTUTAIOIIHNX €€ YCThsI.

Takum oOpazoM, JIt0ObIe MPEUIOKEHUS IO CTPOUTENBCTBY HOBBIX ['DC momxk-
Hbl PacCMaTPUBATBHCS C YYETOM TOT0, OKYMHAIOT JIU JIOXOJBI OT 3JIEKTPOIHEPTUU
HKOJIOTUYECKUN U COIUANIbHBIN yIIepO, HAHOCUMBIN CO3JJaHMEM BOJIOXPaHUIHIIIA.

Ouepeusi sempa. Betep npencranisier codboit ogHy u3 hopm npeodpazoBaHHON
COJIHEUHOW DHEPTHH, TaK KaK €ro NpuyMHa — HEPAaBHOMEPHOE HarpeBaHUE aTMO-
cdepsl ConHueM. B HacTosIiee BpeMst HCHONB3YIOTCS CIEIMalbHbIe MAIlIMHbI, Ha-
3pIBaeMble BeTpoTypOuHamu. Yem Oosibllie TIIOMIAAL JIOMACTEH BETPOTYPOUHBI,
TeM OOJIbIIIE OHA TTO3BOJISIET MOJYYUTh SHEPTHH: BJIBOE Y/UIMHUB JIOTIACTH, MOKHO
B YETBIPE pa3a yBEJIWYUTh BbIXOJ 3HEpruu. Tak, yCTaHOBKA C pa3MaxoM JIOMacTel
okosio 100 M, pa3MmenieHHBIX Ha OalrHe BbICOTOM mopsiaka 60 M, mpu onTUMaib-
HOM CKOpPOCTU BeTpa JaeT 3Hepruio 2,5 MBT, 4To nocTaTouHo A SHEProcHaod-
xeHust okoo 2500 KunbIx 1oMOB. B GONBIIMHCTBE PErMOHOB MHpaA €CTh TEPPH-
TOPUH, TJE BETPHl AYIOT MNPAKTUYECKHU IMOCTOSHHO, YTO JEJIA€T HCIOJIb30BaHUE
BETPOTYpOUH BIIOJIHE PEHTAOCIHHBIM.

l'eomepmanvuas suepaus. IlockonbKy B HeApax 3eMiid B pe3yJibTare pacnajaa
MPUPOIHBIX PATUOAKTUBHBIX BEIIECTB UJET MOCTOSHHOE BHICBOOOXKICHHUE DHEP-
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I'MM, BHYTPEHHSS 4YacTh IJIAHETHI MPEACTaBIseT cOOON pacIUIaBIEHHYI0 TOPHYIO
MOPOJly, KOTOpasi BPEMsI OT BPEMEHH BBIPBIBAETCA HAPYKY B BUJIE BYJIKAHUYECKHUX
W3BEP)KEHU M JPYTUX 3arpsi3HUTENIEH, B YACTHOCTU COE€AUHEHUN cepbl. OqHaKO
9TH TPUMECH BBI3BIBAIOT OBICTPYIO KOPPO3UIO TYpOUH U JPYroro o0OpyaoBaHUS,
a npu ux BeIOpocax B OC 3arpsa3HsIoTCs BO3AyX U Boja. Kpome Toro, yucio mect
C reoTepMajIbHBIMU BOJAaMHU HEBEJIMKO U MHOTHE U3 HUX PACIOJIOKEHBI JAIEKO OT
noTpeOuTENeH SHEPTUH.

Duepaus npuiueoé u omaueos. B NpuivBax M OTIMBAX, CMEHSIOIIUX APYT
Jpyra JBaXJbl B JI€Hb, TAKXKE 3aKJI0YeHa orpoMHas 3Heprus. IIpennoxkeno MHO-
KECTBO HMHTEPECHBIX IPOEKTOB HCIOJIB30BAHUSA ATOTO0 3KOJOTHMYECKH YHCTOTO
Y HEHCCSIKAEMOro MCTOYHMKA. Camoe MpoCcTOe U3 MPEMIOKEHHM 3aKIIF0YaeTCs
B [TIOCTPOMKE IUIOTUHBI ¢ TypOMHAMHU MOIEPEK YCThI MOPCKOTO 3anuBa. Bona, mpo-
X0/l BO BpeMsl NIPUJIMBA Y€pe3 OTBEPCTHUS B IUIOTUHE, IPUBOAUT TypPOUHBI B JIBH-
KEHUE, TEHEPUPYA AIEKTPOIHEPTHI0. [Ipu OTIMBE HAKIOH JOMacTell MEHSETCS Ha
MIPOTUBOIOJIOKHBIN U TEHEPATOPHI MPOI0HKAIOT paboTaTh O€3 OCTAHOBKHU.

B nacrosimiee Bpems B Mupe GyHKIIMOHUPYIOT JIB€ MPUIUBHO-OTIMBHBIC 3JICK-
TPOCTAaHIIMK — B Haied ctpade u Bo Opaniuu. BeipaboTka 37eKTpoIHEPTUn Ha
TaKMX YCTaHOBKaxX peHTa0eNbHa MpU aMIUIMTYIE KoJeOaHU ypOBHS BOJbI HE Me-
Hee 6 M. Ha 3emne ecth okono 15 mMect, rae amMIuMTyaa OPUIMBOB U OTIMBOB
JIOCTUIaeT TaKOH BEJIUYHHBI.

Ho u y sToro Buaa 3HeEpruM €cTh HEIOCTATKM SKOJOTMYECKOro XapakTepa.
[InotuHbl BBI30BYT cymecTBeHHYyI0 aerpaganuto OC. OHM CTaHYT 3aJep>KHBaTh
HAHOCBHI, MEIIaTh MUTPALMM MOPCKHX OPraHW3MOB, HAPYIIATh CIIOKUBIIUECS Me-
XaHU3MBbI UPKYJSIIUU U IEPEMEIINBAHNS MOPCKUX U IPECHBIX BO/I.

Ntak, 0030p paznuyHbIX albTEPHATUBHBIX UCTOYHUKOB SHEPIHH MOKAa3bIBAET,
YTO Ha MOpOore MIMPOKOMACINTAOHOTO MPOMBIIIJIEHHOIO BHEIPEHUS HaXOIATCS
TOJIBKO TPH U3 HUX — BETPOTYpPOUHBI, COTHEUHbIe OaTtapen u 6uoras. Ecnu nqoba-
BUTH K 3TOMY 3HEprocOepeXeHue, eCTh HaJleXkaa Ha PEUICHUE aKTyaJlbHBIX 3HEp-
reTuyeckux npobsemM. Takum oOpa3oM, CTPOUTENBCTBO HOBBIX aTOMHBIX U TEILJIO-
BBIX AJIEKTPOCTAHIIUNA BOBCE HE 00s3aTebHO. OTHAKO UX MPHUAETCS €lle KaKoe-TO
BpEMsI COXPAHSITh B KAUECTBE PE3EPBHBIX MCTOYHUKOB JJI CTAOUIBHOTO SHEPIo-
obecrieueHusl.

7.3. 3arpsisaHeHue 6Mochephbl

7.3.1. 3aecpsazHeHue 2udpocgepul

Bona npencrapnser cob6oit oauH M3 HanboJiee BaKHBIX KOMIIOHEHTOB, oOecIe-
YMBAIOIINX KU3Hb Ha Hamlel rianete. O0ianas psaoM YHHKAIbHBIX CBOKMCTB, OHA
BIUSET HA TPOTEKAIOIINE B JKOCHUCTEMaX CIIOXHEHINE (DU3NKO-XUMUICCKUE
1 Omosiorudeckue mporecchl. K TakuMm CBOMCTBAM OTHOCSTCS OYCHH BBICOKHE
1 MaKCHMaJIbHBIC CPEIH KHUIKOCTCH TEIUIOEMKOCTbh, TEIUIOTa IUIABJICHUS W HCIIa-
peHUSs, TOBEPXHOCTHOE HATSHKEHUE, PACTBOPSIONIAS CIIOCOOHOCTh U TUAJICKTPUYE-
CKasl TPOHMIIAEMOCTb, MPO3pavyHOCTh. OHM CO37AI0T MOTCHIIMAIBLHYIO BO3MOXK-
HOCTh HAKOILJICHUS B BOJC OUYCHB OOJBIIOIO KOJMYECTBA CAMBIX PAa3HOOOPA3HBIX
3arps3HSIONINX BEIIECTB, B TOM YHCIIC TATOTCHHBIX MUKPOOPTAaHH3MOB.
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Kpome Toro, B mociemHue AECATUIICTHS CYIIECTBEHHOE BIMSHHUE HA THUIPO-
cdepy 1 BOJHBIN OaNaHC MIIAHETHI CTAT OKa3bIBAaTh CaM YEJIOBEK. AHTPOTIOTEHHBIC
npeoOpa3oBaHusl BOJI KOHTUHEHTOB YK€ JOCTHUIJIM TJIOOAJbHBIX MacIITaboB, Ha-
pyIIasi €CTECTBEHHBIN PEKHUM JAXe KPYNMHEHIINX 03€p U PEK 3€MHOIr0 mapa. JTo-
My CIIOCOOCTBOBAJIO CTPOMTEILCTBO THAPOTEXHUYECKHX COOPYXKEHHH (BOmoxpa-
HUJIUIII, OPOCUTEIILHBIX KaHAJIOB, CUCTEM MEPEOPOCKHU BOJI), YBEIUUCHHUE TUIOIAIN
OpOIIIaEMbIX 3€MeNb, OOBOJHEHHE 3aCyIUIMBBIX TEPPUTOPHUH, ypOaHu3alus, 3a-
IpA3HEHUE IPECHBIX BOJI MPOMBIIUICHHBIMA, KOMMYHAJIbHBIMU CTOKAMH U T. 1.

[Tox BomomoTpeOieHNEM MOHUMAIOT HCIOJIB30BAHUE BOJHBIX PECYpPCOB IS
YAOBIETBOPEHUSI HYKJ HACEJICHUs], MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SIMCTBa
u T. 1. Paznuuaror nBa Tma BoJONMOTPeOICHUS: BO3BPATHOE MOAPA3yMEBAET BO3-
BpalllcHHe 3a0paHHOW BOJbI B UCTOYHMK (MCIOJIB3YETCS B MPOMBIIIJICHHOCTH BO-
JOXPAHMUJIUII, KOMMYHAJIBHOM XO3SICTBE), a IIPH OE€3BO3BPATHOM BOJa PacXO[y-
eTcsl Ha (PHIIbTpAIMIO, HCITAPSHHE | T. 1. (B OCHOBHOM IPHMEHSETCS B CEILCKOM
X03stiicTBE). XOTS 3amachl pedHsIx Box Hesenuku (Bcero 1200 km® mmm 0,0001 %
oT 00beMa Bcelt ruapocdepbl), OHU, 00J1a1ast 3HAYUTEILHON CIIOCOOHOCTBIO K BO-
300HOBJICHHUIO U CAMOOYHIIIEHUIO, 00ECIIeUNBAIOT OCHOBHOM 00heM MoTpedasieMoi
BOJIbI B OBITY U XO3SIICTBE.

briToBOE moTpebieHre Bobl B coBpeMeHHOM ropojie coctasisier 200...300 n
Ha YeJIOBEKa, MT03TOMY TOPOJl C HaceJeHWEM 3 MJIH 4Yell. B CYTKH MOTpeOIIsieT 10
20 MitH M° BOJBI, @ Brog — 10 1 KM3, MIPUYEM K Ka4eCTBY OBITOBOW BOBI TIPEIb-
SBJISTFOTCS] BBICOKHE TPEOOBAHUS 110 COBOKYIMTHOCTH OPTaHUYECKUX KayeCTB.

['maBHBIMU TIOKA3aTENsIMU KauyeCTBa BOJBI SIBJISIOTCS MOHHBIA COCTaB, oOIee
CoJIeCO/IepKaHue, 1IBETHOCTh, 3aMaX M BKYC, KECTKOCTh, IIEIOYHOCTh, COAEpXKa-
HUE KeJie3a, MapraHila ¥ HEKOTOPBIX IPYTUX SJIEMEHTOB.

B Hacrosimee BpemMs KauecTBO MPHUPOIHBIX BOJ BO MHOTHX paiioHaX 3eMiu
YXYIIIAIOCH HACTOJBKO, YTO UCIIOJIH30BATh UX JIJIST BOJOCHA0XKEHUS HEBO3MOKHO.

OcHoBHOIT 00beM Boabl (okoino 96 %) cocpenoroyeH B MUpOBOM OKeaHE.
Bonwr cymm, npeacrasistomye HanOOIBIITNN HHTEPEC B DKOJIOTHISCKOM OTHOIIIS-
HUH, TOJPa3ICIAIOT Ha TOBEPXHOCTHBIC, HE 3alIUIIICHHBIC OT 3arps3HeHus (o3epa,
BOJIOXPAHWIIHIIA, BOJOTOKH), M 00Jiee 3alUIICHHBIC TI0{36MHBIC BO/IBI.

B ecrecTBeHHBIX YCIOBHUSX XUMUYECKUN COCTAB BOJI PETYIHUPYETCS MPUPOJI-
HBIMHM TpoIleccaMu, Oyaronapsi KOTOPbIM MOJJIEP>KUBACTCS PaBHOBECHE MEXIY
MOCTYIIJICHUEM XMMHUYECKUX JIEMEHTOB B BOJIY M BBIBEACHHEM MX U3 Hee. JIumib
Ha OT/ICIbHBIX (OOBIYHO HEOOJBIIMX) YUaCTKAX HAOJIOJAIOTCS aHOMAJIbHBIC KOH-
[EHTPAIIMN HEKOTOPHIX MUKPOIJIEMEHTOB. AHTPONOTEHHOE K€ M3MEHEHUE XUMU-
YECKOTO COCTaBa BOJ 0OYCJIOBJICHO MOMAaJaHueM B TUApochepy OrpOMHOTO KOJIU-
YeCTBa CTOYHBIX BOJI, COJEPKAIIMX OTXO/bl MPOMBIIIEHHOTO U CETbCKOXO3MUCT-
BCHHOTO TIPOM3BOJICTBA, KOMMYHAJIbHO-OBITOBBIC CTOKH. OHH yMEHBIAOT
B pEKax, 03epax M IPYHTOBBIX BOJAX KOJUYECTBO PACTBOPEHHOTO KUCIOPOJA, U3-
MEHSIOT YCJIOBHS Pa3JIOKEHHUS OPTaHMYECKUX BEIIECTB, yBEIMYMBAIOT KOHIICH-
Tparuu azora, hocdopa, pa3IMIHBIX METALIOB, XJIOPOPTAHUUECKUX COCTUHEHUN
U TPOYMX SJOXMMHKATOB, T. €. B KOHCUHOM CYETE BIIEKYT 3a COOOH yXyHIIeHUE
KadeCcTBa BOJIBI.

38



HcTomenue BoA — 5TO COKpAICHUE KOJUYECTBA BOJBI B BOJHOM OOBEKTE,
MIPOUCXOISIIEE MO BIUSHUEM YEJIOBEUECKON IEATETLHOCTH U HOCAIIEE YCTOWIN-
BBIN XapakTep. 3a4acTyl0 HEJOCTaTOK MPECHOM BOBI 00YCIIOBIICH Ka4eCTBEHHBIM
WCTOIIICHUEM BOJHBIX PECYpPCOB, T. €. 3arpsS3HEHHEM W 3aCOPCHHEM BOJIOTOKOB
¥ BOJIOEMOB Pa3TUYHBIMA XUMUYCCKUMH BEIIECTBAMHU U MYCOPOM.

BoaoToku ¥ BOJOEMBI CUMTAIOTCSl 3arpsS3HCHHBIMHU, €CITH B pE3yibTare Jes-
TEHHOCTH YEJIOBEKa COCTAaB WJIM COCTOSTHHE MX BOJ TIOJIBEPTaeTCsl N3MEHECHHUIO /10
TaKOW CTEMEHHU, YTO OHHM CTAHOBSTCS HENMPUTOIHBIMH JUIS 1€, KOTOPHIM OHHU
CIy>)KHJT 10 HavaJjla UX HMCIIOJIb30BAHMS YEIOBEKOM. 3arpsi3HeHHe MOBEPXHOCT-
HBIX NPUPOIAHBIX BOJ — 3TO MPOIIECC U3MEHEHUS (PU3MUECKUX, XUMUUECKUX UITH
OMOJIOTUYECKUX CBOMCTB MPUPOJHBIX BOJ MPHU MOMAJAHUHN B HUX PA3JIUYHBIX Be-
IIECTB, KOTOPBII MOXET OKa3aTh BPEAHOE BO3JCHCTBUE HA YEJIOBEKA M MPUPO.Y,
a TaKKE OTPAHUYUTH BO3MOKHOCTH MCTIOJIb30BAHUS BOJIBI.

BemecTBOM, 3arps3HSIONIMM BOMY, SIBISETCS KaXKI0€ COSAMHEHHUE, BHI3BIBAIO-
ee HapylieHne HOpM KadecTBa Boabl. Hanboee omacHbpl XUMUYECKHE 3arpsI3HU-
TEJIM BOJBI: OHM JICTIAIOT €€ HEMPUTOIHOM /IS IUThS WJIH KE BPEIHOM JJI THIPO-
OMOHTOB.

Cpenu 3arpsi3HATENICH BOTHON CPEIbl BBIICIISIOT:

JIETKO TIOJIAFOIINECS PA3JIOKCHUIO OPraHMYECKHE BellecTBa (OBITOBBIC CTOKH);

TPYJHO WJIM COBCEM HE TOJIAIOIINECS Pa3I0OKEHUIO OPTaHUYECKUE BEIIEeCTBA
(rmaBHBIM 00Pa30M POMBIILICHHBIC CTOKH);

costu (XJIOpHIbI, CYIb(aThl, HATPATHI U TIP.);

COCIIMHEHUS TSHKENBIX META/UIOB (PTYTH, KaJMHus, CBUHIIA, HHOOHS U JIp.).

[Tox 3acopeHneM MOBEPXHOCTHBIX MPUPOAHBIX BOJ CIEAYET MOHUMATH I10-
CTYIJIEHWE B BOJOTOKH M BOJOEMbI MOCTOPOHHUX HEPACTBOPHUMBIX IMPEIMETOB,
HampuMep APEBECHHBI, METALIONOMA, IUIAKa, CTPOUTEIHLHOTO Mycopa u T. II.
Cepbe3HOo 3acopseT OBEPXHOCTHBIC BOJIBI JIECOCIIAB, KOT/Ia HCTOYHUKOM 3arpsi3-
HEHUS SBIIICTCS 3aTOHYBINAS TPEBECHUHA U PA3TMYHBIE TIOMMYTHBIE OTXO/IBI.

[IpumecH, mocTymnaroniyue B BOAHBIC OOBEKTHI M 3arpsI3HSAIONINEC WX, MOXKHO
MO/Ipa3ieTuTh Ha TPY BHJIA!

MUHEpaIbHBIC — TI€COK, TJIMHA, Pa3JIMYHbIC 30JIbl, IIUIAKH, PACTBOPHI COJICH,
KHCJIOT, IIEJIOYeH, SMYJIbCUU Maces, paJuoaKTHBHBIC U JIPYTHe HEOPTaHUYECKUE
COCITMHCHHSI;

OpraHMYecKne — pa3HooOpa3HbIe BEIIECTBA PACTUTEIHLHOTO W YKUBOTHOTO
MIPOUCXOXKJICHHUS, a TAK’Ke MHOTOYHUCIIEHHBIE OTXObI B BUJI€ CMOJI, (DEHOIIOB, Kpa-
CUTEJICH, CIUPTOB, aIbJAECTUIOB, CEPO- U XJIOPCOAEPKAIINX OPraHUYECKUX COEIH-
HEHUU U T. 1.,

Oouonoruyecknue — OO0JIE3HETBOPHbIE OAKTEpUM U BUPYCHI, BO3OYAUTETU HWH-
deknuii, momaaIme B BOJOEMbI M BOJOTOKH C OBITOBBIMUA CTOYHBIMH BOJAMHU
¥ CTOKAMHU HEKOTOPBIX MPOU3BOICTB.

CrnenmnpuaecKuMr TOKCHYECKUMHU CBOWCTBaMH 00JIaJlal0T CTOYHBIC BOJBI CO-
JOBBIX, CEPHOKHUCIIOTHBIX, a30THO-TYKOBBIX 3aBOJIOB, DJIEKTPOXUMUYCCKUX MPOU3-
BOJICTB, 3aBOJIOB UYEPHOW METAJUTYPTHH, MAaITHHOCTPOUTEIBHBIX MPEINPUATHH,
PYIHHUKOB TI0 JT00BIYE PYJI, COACPIKAITUX IIBETHBIC METAIUIBI. ITH CTOKU COACPIKAT
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OKCHJIBI, TUAPOKCHIBI, COJIA TSDKEIBIX METAJIOB, IMAHUBI, POAAHU/IBI, MIEIOYH,
MBIIBSIK. CTOJB K€ OMacHBI CTOYHBIE BOJBI XUMHUECKNX, KOKCOXUMUYIECKUX, Ta-
30CJAHIIEBBIX MPEANPUATHNA, COJICPKAIINEC CMOIKMCTBIC BEIIECTBA, (EHOJBI, Mep-
KaIlTaHbl, OPTAHNYECKUE KUCIIOTHI, abJCTH IbI, CIIUPTHI, KpacuTeau. HeraTuBHbIN
BKJIaJT BHOCSIT U TOPHOIOOBIBAIOIINE TIPETTPUATHS.

[ToMuMO B3BEIIEHHBIX BEIECTB, B COCTaB CTOKAa BXOAST pa3iU4HbIE PAacTBO-
pPEHHBIE XUMUYECKHUE BEILIECTBA U OMOTEHHBIE 3JIeMEHThl. OpraHu4ecKoe BEIIeCT-
BO B MTOBEPXHOCTHOM CTOKe (Kak, BIPOYEM, U BO BCEX MPHUPOTHBIX BOAAX) UMEET
HACTOJILKO Pa3HOOOpPA3HBIM COCTaB, YTO OXAapaKTEpU30BaTh €ro XMMUYECKH J10-
BOJIBHO 3aTPYIHUTENBHO. [109TOMY OLIEHKY YpOBHS 3arps3HEHUS MPOU3BOJAT I10
KOCBEHHBIM T10Ka3aTeJIsIM, MCIOJB3YsS TECT HAa OUOXMMHUYECKYIO MOTPEOHOCTh
B kucnopoje (BITKs), KOTOpbIil MO3BOJIIET OMPEACIIUTh KOJUYECTBO KHCIOPO/Ia,
pPacxoayeMoro B Mporecce 0aKTepruaIbHOTO PA3IOKEHHS] OPTaHUIECKOTO BEIIECT-
Ba B TCUEHHWE 5 CYT MPHU CTaHAAPTHBIX YCIOBHsIX. [|Jist 3TOM e meu WHOT/IA HC-
MOJIL3YIOT TECT Ha XUMHYECKYI0 MoTpeOHOCTh B Kuciopozae (XIIK), Ho oH Xapak-
TEepU3yeT o0IIee copepKaHue OPraHuKH, a He Ty YacTh, KOTOpas Jierde pas3jaraer-
csl OaKTepHsIMH, M HE JTaeT MPEACTABICHUSI O CKOPOCTH MOTPEOICHUS KHCIOpOa.
XIIK moxmaeBoro cToka MOXeT u3MeHAThes B mpeaenax 30...1500 mr kucmopoaa
Ha 1 i1, a BITIKs — B mpeaenax 3...150 mr kucinoposa Ha 1 1.

OnHUMU U3 caMbIX OIMACHBIX 3arpsi3HUTENICH BOJHBIX PECYpCOB B HACTOSIIEE
BpEMsl CTaJIM MOBEPXHOCTHO-akTUBHBIC BeriecTBa ([TAB). OHM CHIKAIOT CIIOCO0-
HOCTh BOJIbI K HACBHIIICHUIO KUCIOPOJOM, ApATU3YIOT IEATeIbHOCTh MUKPOOPTa-
HU3MOB, Pa3pylIalONUX OPraHUYECKUE BEIIEeCTBA, M CaMU IIJI0XO0 MOAJIAl0TCs OHO-
XUMHUYECKOMY Pa3JI0KECHHIO.

Cepbe3HbIM HCTOYHUKOM 3arps3HEHUS] BHYTPUKOHTHHEHTAIbHBIX BOJOTOKOB
¥ BOJIOEMOB CJIEAyeT CUMTATh PEYHOW TPAHCIOPT, C KOTOPOTO IMOCTYMAIOT TOJ-
CJIAaHEBBIC BOJIBI, COJIEpKAINE HEPTEIPOIYKThI, OTpabOTaHHBIC Maciia U KaHIIEPO-
TCHHBIC TIOJTUIUKINYECKHUE YTIICBOIOPOIbI, XO3SICTBEHHO-OBITOBBIC CTOKH, CyXOH
MYCOp C CYJIOB, HETh U APYTHE KUIKUE U TBEPIBIC OTXO/IHI.

B nocnenaue robl B CBSA3M C HAPACTAMOIIMMH 00bEMaMH CETbCKOXO03SIHCTBEH-
HOT'O TIPOU3BOJICTBA BCE OOJIBIIIYIO 3HAUMMOCTh MPUOOPETAET MpodiemMa 3arpsi3He-
HUS IPUPOJHBIX BOJ MOBEPXHOCTHBIM CTOKOM C TOJIEH, JIECOB U JPYTUX YrOJIui.
VYCI0BHO Takue 3arps3HUTENU MPUPOJIHBIX BOJ MOXKHO MOAPA3ACIUTh HAa TPHU
TPYIIIBL:

OMOTreHHBbIE BEIIECTBA, MOCTYIAIOIINE B PEKU M BOJOEMBI B PE3yJIbTAaTE BHIMBI-
BaHUS YIO0OpPEHUH U3 TTOYBHI;

STOXUMHKATHI (TIECTUIMIbI, MHCEKTUIIM/IbI, TePOUIIHM/IbI, 1e(POTHAHTI U JP.),
CMBIBaEMBIE C MOJIEH WK PACTIBIISIEMBIE C CAMOJIETOB,

IPOIYKTHI BOTHOM APO3HH TOYB, BKIIFOUAIOIINE B C€0S1 OPraHUYECKUe U HEOP-
TaHUYECKHUE BEIIECTBA, a TAKKE STOXUMUKATHI.

['MaBHBIM MCTOYHUKOM OWMOTEHHBIX 3JIEMEHTOB B MOBEPXHOCTHBIX BOJAX BCE
0oJbIIe CTAaHOBATCA y00peHus. OMHUM K3 HauboJiee HeOIaronpUsATHBIX OCIE-
CTBHI 3arps3HCHHS BOJOCMOB SIBISCTCS IBTpodukanusa (3BTpodupoBaHne) —
YCKOPEHHOE TIOBBIIEHUE WX OWOMPOIYKTUBHOCTH B PE3yNbTaTe HAKOILICHHUS
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B BOJIc OMOTEHHBIX BelecTB. MlHOTIa OMONPOAYKTHBHOCTH BOJIOEMOB MOBBIIIACT-
Csl M 32 CUET €CTECTBEHHBIX (PAKTOPOB, HO, KaK MPABUIIO, ITO JJOCTATOYHO OBICTPO
KOMITEHCUPYETCS] BHYyTPEHHUMHU CIIOCOOHOCTSIMU SKOCHUCTEMBI.

B cBs3u ¢ HempephIBHO BO3pACTAIONIUM 3arpsi3HEHUEM TMOBEPXHOCTHBIX BOJ]
noja3eMHasi Tuapocdepa CTAHOBUTCS MPAKTUYECKH €IMHCTBEHHBIM HCTOYHHKOM
X035MCTBEHHO-TIUTHEBOTO BOJIOCHAOKEeHUsT HaceseHus. [loaTomy ee panuoHasb-
HOE MCIIOJIb30BaHUE U OXpaHa OT 3arpsA3HEHUS U UCTOLICHUS MMEIOT BaKHEHIIEe
sKojornueckoe 3HaueHue. [lonoxkeHue ycyryOmisiercss TeM, YTO MPUTOJHbBIC IS
MUThs MOA3EMHBIE BOJIbI 3aJIETalOT B CaMOW BepXHEH, Hauboliee MOABEP>KEHHON
3arps3HCHUIO YacTH apTE3MAHCKUX O0aCCeHOB M JIPYTUX THAPOTECOTOTHYCCKUX
CTPYKTYp, a peku u o3epa coctaBisaoT Bcero 0,019 % oOmero oobema BOJBI.
OnacHOCTh 3arps3HEHHs MOJ3EMHBIX BOJI 3aKJIIOYAETCS B TOM, UYTO MOJA3EMHAs
ruapocdepa (0COOCHHO apTe3naHCKue 0ACCEHHBI) SBISIETCS KOHCYHBIM pe3epBya-
POM HAKOILJICHUS 3arpS3HUTENCH KaK MOBEPXHOCTHOTO, TAK U TITyOMHHOTO TTPOUC-
XOKJICHHUS.

Eme onuH 3Ha4YUTENBHBIA HCTOYHUK 3arpsA3HEHUN NMOA3EMHBIX BOJ ITPEACTAB-
nsieT coOoM cenbcKkoe X03s1icTBO. HaBo3oxpaHuiuiia npu KPYMHBIX JKUBOTHOBOJ-
YECKUX KOMILJIEKCAaX, MOCTPOEHHBIE M3 COOPHOTO >KeIe300€TOHA, MOBCEMECTHO
MPOTEKAIOT, BIPOYEM, B T€ TOJIbl, KOT/Ia CTPOMJIM 3TH COOPY>KEHHUS, HUKTO HE MO-
MBI 0 HEOOXOMMOCTH UX M30JISIIIUU OT BHEIIHEH cpenbl. Kpome mpoTeyexk,
B BECEHHEE BpEMs OHM, KaK MPaBUIIO, MEPETNOHIIOTCS 32 CUET MOJIOW BOABI U CTa-
HOBSITCS. MOIIIHBIMU TOYEYHBIMU MCTOUYHHMKAMU 3arpsizHeHuid. Hamnbompinyro omnac-
HOCTh TMPEJCTaBIISIIOT YKa3aHHBIE COOPYKEHUS MNPU CBUHOBOIUYECKUX (depMax
BCJIEJICTBUE T€IBMUHTO3HOTO U IPYTOro NaTOT€HHOTO 3arpsi3HEHUS.

[IpuMeHeHne MEeCTUITUAOB OMACHO IMIMPOKUM ILIONIAAHBIM PACIPOCTPAHEHUEM,
UX BBICOKOW MHTPAIIMOHHOW CITOCOOHOCTBIO, CTOMKOCTBIO HEKOTOPBIX MPOIYKTOB
UX pacnaja U 3arpsA3HEHHOCTHhI0 CaMHUX MPUMECEH, TOKCUYHOCTh KOTOPBIX 3ayac-
TYIO €I1I€ HE MOJHOCTHIO OLICHEHA.

Oco0yro omacHOCTh CcO3/aeT MpuUMeHeHue (HochopoopraHUYECKUX MEeCTULIU-
JIOB, KOTOpbIE MPEJCTABISAIOT CO00 CHIIBHOJEHCTBYIOIINE TOKCHUHBI, BBI3bIBAIO-
IIMe MacCOBYIO THOeb NTHUIL (CU3BIX Toy0eH, Ipo310B, CKBOPIIOB U JIp.).

Hcnonb3oBanue ya00peHHil B paCTEHUEBOJICTBE MPU HEPA3BUTON arpOTEXHUKE
CIIOCOOHO, TPU BCEX YCMEXax B TOBBINIEHUU YPOKAWHOCTH, HAHECTH OOJBIION
BpE/l KAUe€CTBY I'PYHTOBBIX BO/I.

TenaoBble 3JEKTPOCTAHIIMU OMACHBI JJIsl TTOJA3EMHBIX BOJ TEIUIOBBIM 3arpsis-
HEHUEM, T. €. HOPMUPOBAHUEM MOBBIIIEHHOTO TEMIIEPATYPHOTO MOJIs, B KOTOPOM
MPOLIECCHI B3aMMOAECHCTBHS MOJA3EMHBIX BOJ| C €CTECTBEHHBIMU U MCKYCCTBEHHbI-
MU OPTaHUYECKUMHU BEIECTBAaMU UIYT 00J€e HHTEHCUBHO.

OcBoeHME MOJ3EMHOTIO MPOCTPAHCTBA HE MOYKET MPOWTH HE3aMETHO I pe-
YKMMa TIO/I3€MHBIX BOJI. 3arinyOsieHue GyHIaMEeHTOB MO/ YPOBEHb IPYHTOBBIX BO/I,
YKJIaJIKa TOHHEJIEH, B TOM YUCJIE U METPOIOJIUTEHOB, KOJIJIEKTOPOB U T. M. YMEHb-
IaeT TUIOIIAb IMOMEPEYHOTO CEYEHHUS MOTOKA TPYHTOBBIX BOJI, YTO BBI3BIBAET
MOABEM UX YPOBHS.
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I'moGanpHyr0 mMpobiemMy MpeacTaBiIseT 3arps3HeHrne MUpoOBOro okeaHa. ITo
reorpad@uuecKkuii 0OBEKT CO CIMEHU(PUUSCKUM T€OJOTMYECKUM M reoMopdosIoru-
YECKUM CTPOCHHEM, TEOXUMUYECKUMH U (DU3UKO-XUMHUYECKUMHU TIPOIIeCcCaMi, KO-
TOpBIC TPOTEKAIOT B TOJIIE BOJA M JOHHBIX OTJIOXKeHUH. OH OTIMYaeTcsl 0COOBIM
XapakTepoM OoOMEeHa SHEPruu, BeIlecTBa, HHPOpMAIIMU B MPOIeccax B3auMO/ICH-
CTBUS C aTMOC(HEpOi U TIOBEPXHOCTHIO TUTOCHEPHI — JTHOM, a TaK)Ke CBOMM pac-
TUTEJIbHBIM W JKMBOTHBIM MHPOM U UMEET KOJOCCAIbHOE AKOJIOTHYSCKOE 3Haue-
HUE B QyHKIIMOHUPOBAHUHU OHMOChephbl 3eMITH.

OO01en3BecTHO, YTO BOJIa B OKeaHe cojieHas. Mopckas Bojila — 3TO MHOTO03JIe-
MEHTHBI U K TOMY JK€ MHUTATEIbHBIA PAacTBOP, B KOTOPOM IIPUPOJIa BBIPAIIMBACT
MUJUTHAP/IbI TOHH PACTUTEIBLHOTO BelecTBa. Macca pacTBOPEHHBIX COJICH JIOCTHUTA-
€T aCTPOHOMUYECCKOW BEIMYMHBI — 48 MIIpJ T, TP 3TOM Ha JOJTI0 XJIOPHCTOTO Ha-
Tpusa npuxoautcs 38 mupa T. Ho camoe ynuBuTeNnsHOE B ’TOM PacTBOpe — 3TO HE
OTPOMHOE KOJIMYECTBO COJIeH, a IMOCTOSIHCTBO HMX COOTHOIICHUS MEXITy COOOH.
CoJICHOCTh MEHSETCSI B 3aBUCUMOCTH OT HCIIApPEHHs], PEYHOTO CTOKa M aTMocdep-
HBIX OCAJIKOB, TOT/Ia KaK COCTaB coJyied — TiiobanpHas KoHcTaHTa. CpemHss coe-
HOCTh BOJIbI OkeaHa 35 %. B oTKpeITOM OKeaHe OHa MPAKTUIECKH HEM3MEHHA.

Ceromnast MupoBoil OKeaH TMPUBJIEKACT CEPhE3HOEC BHHMAHHE YEJIOBEKA KakK
XPAaHWIUIIE OTPOMHBIX MUHEPAITBHO-XUMHUYECKUX U IHEPTETUYCCKUX PECYpPCOB.
Bo mHoOrux parnonax 1HO MupoBOro okeaHa yCTJIaHO KPYIHBIMU K€JI€30MapraH-
IIEBBIMU KOHKPEIHMSIMH, 3a1tachl KOTOpbIX cocTaBisroT g0 300...350 mupa 1; oOHa-
PY’KEHBI MECTOPOXKICHHS MEIH, aiIMa30B, KAMEHHOTO yTJIs, HE TOBOPS YK€ O 3a-
nacax HeTy m raza. Hampumep, mporHo3HBIC OIIEHKH 3allacOB MOPCKOW He(pTH
coctaBysitoT 60...150 map T.

MupoBoii OkeaH SBJSIETCS MCTOYHUKOM OoraTedimx OWOJIOTHYECKUX, Mpo-
MBIIIUICHHO-CBIPhEBBIX M YHEPTETHUECCKUX PECYPCOB, HO UX 3(DPEKTHBHOE OCBOE-
HHE BO3MOYKHO TOJIBKO B CIy4Yae paJIMKaJIbHOIO PEIICHHS MPOOJIeMbI 3alTUTHI OKe-
AHUYECKUX BOJI OT 3arpsi3HEHUS.

3arpsisHeHrne MUpPOBOTO OKeaHa CBS3aHO TIJIaBHBIM 00Pa3oM C MOCTYIICHHEM
B €ro aKBaTOPHIO OTPOMHOTO KOJIMYECTBA AHTPOIOTECHHBIX BPEIHBIX BEIIECTB
(He(TAHBIX YIJIEBOJOPOIOB, OMOTEHHBIX KOMIIOHEHTOB, MECTHUIIHIOB, TSKEIBIX
METAJIJIOB, PaAMOHYKJIHIOB U 1p.). IIOCTOSHHO yBEIMUYMBAIOMIASACSA HArpy3ka Ha
MupoBoii okeaH BeJeT K IMOCTENEHHOMN Jerpajaliid MOPCKUX SKOCHCTEM H JPY-
T'IM HEOJIarOMPUATHBIM KOJIOTHISCKUM TTOCIICICTBHSIM.

Oco0yro OMacHOCTh JUISI MOPCKHUX DKOCHUCTEM IPEACTaBiseT HeTIHOE 3arpsi3-
HEHME, TaK Kak 1o nociaeaauM orenkaM npumepHo 20...30 % noBepxHoctn Mu-
POBOTO OKEaHa MOKPHITO HE(YTIHBIMU TUICHKAMHU. DTH TUICHKH, YPE3BBIYAtHO TOH-
KHe, HO BeCbMa aKTUBHBIE, CIOCOOHBI HapymiaTh BaXHeWmue (HU3nKo-
XUMUYECKHE TPOIIECChl B OKEaHE, YTO MPHUBOJUT K BeChMa HEXeIaTeIbHBIM I0-
CJIEJICTBUSIM IJ100aJbHOTO MaciiTada, a Ha 0oJjiee HU3KUX YPOBHSIX OTPULIATEIHHO
BIUSECT Ha (YyHKIMOHUPOBAHUE THUAPOOWOINIEHO30B. HedTsaHbie miueHku, Oyayduu
MOJIEKYJISIPHO YCTOMYMBBIMH, HAKAIIJIMBAIOTCS B IIOBEPXHOCTHOM CJIO€ BOJBI, JIOH-
HBIX OCaJIKaX, MOPCKHX OpraHMU3Max M, MepeAaBasch MO TPOPUUECCKUM IICTISAM,
CO3/AI0T YTPO3Yy 3J0POBBIO UEJIOBEKA MPHU YIOTPEOJICHUU UM B MHUILY PHIOBI M MO-
PETPOAYKTOB.
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OCHOBHBIMM MCTOYHHUKAMU PAAMOAKTUBHOTO 3arpsisHEHUss MUPOBOTro OokeaHa
SABJISIIOTCSL:

UCTIBITAHUSA SIAEPHOTO OPYXKUS;

cOpOC paMOaKTUBHBIX OTX0/I0B HEMOCPEICTBEHHO B MOPE;

kpynHoMaciitabueie aBapuu (UADC, aBapuu Cyl0B ¢ aTOMHBIMHU JIBHTATEIIs-
MHU-pEaKTOPaMu);

3aXOpPOHEHUE PAJUOAKTUBHBIX OTXO/I0B Ha JIHE.

[ToaBonst utor, ciieayeT OTMETUTh, YTO 0CO00€ BHUMaHUE MPU U3YYEHHUH CO-
BPEMEHHOI'O COCTOSIHUS 3arpsi3HEHHBIX BOJIHBIX CHUCTEM HEOOXOIUMO YJIESATh
JOJITOBPEMEHHOMY 3G (EKTy BO3IEHCTBUSA HHM3KUX [03 3arps3HuTenci (OIM3KuX,
Ho He paBHbIX [1/1K). YcTaHOBJIEHO, 4TO 3TO OKa3bIBaeT OoJiee maryOHOe BIUSHHE
Ha MOIYJSLUU BOJHBIX OPTaHU3MOB, YEM OCTPOE, HO KPAaTKOBPEMEHHOE TOKCHYE-
ckoe BozfeicTBre. Kpome Toro, Kaxaplii BOJOEM YHHUKAJICH H3-3a OOJBIIUX pas-
JWYNAA B XUMHUYECKOM COCTABE, CKOPOCTH IMEPEMEIIMBAHUs, TEMIIEPATYPHOTO pe-
)KAMa, BEPTUKAIIbHON 30HAIBHOCTA BOAHOM MACChI U APYTUX XaPAKTEPUCTHK.

7.3.2. 3aecpsi3HeHUe u uHble 803delicmaeus Ha aumocgepy

B nHacTosiiee BpeMs JeATEeIbHOCTh YEJIOBEKA HE TOJIBKO CTAHOBUTCS OJHUM U3
BEYIIUX TEOJIOTUIECKUX (DAKTOPOB MO CBOMM MaciiTabaM, HO U Ka4eCTBEHHO OT-
JMYAeTCsl OT BCEX JOAHTPONOTE€HHBIX BHJIOB SK30T€HHOI'O BO3JICUCTBUS HA 3€MIIIO.
Cro/1a MOXXHO OTHECTH TaKHe KPYIMHOMACIITa0HbIC W CHEIU(PUICCKUE BUIBI T€OJIO-
TUYECKOU JEATEIIbHOCTH YEJIOBEKA, KaK CTPOUTENICTBO, CEIBLCKOE XO351UCTBO, CHH-
T€3 HOBBIX XMMHYECKUX COCAWHEHUM, KOHUEHTPALUSI €CTECTBEHHBIX U TEXHOICH-
HBIX BEIIECTB, MEPEMENICHUE U PECTPYKTypU3alUs TOPHBIX IMOPOJ, U3MEHEHHUE
penbeda, pazpyllieHrue U mpeodpa3oBaHUE T€OJOTUYECKUX TE, MepepacipeiesieHue
HAINpPSDKCHUS. B BEPXHHUX OOJIACTSIX 36MHOW KOPBI (aXke 10 TIyOMHBI HECKOJBKUX
JICCATKOB KHJIOMETPOB), MOIIHOE JHHAMHUYECKOE M CEHCMHUYECKOe BO3JICHCTBHE,
COMOCTAaBUMOE 10 MOIIIHOCTH C U3BEPKEHUEM HE OUEHb KPYITHOTO BYJIKAHA, U T. 1.

Jpyroe BaxxHOE CBOMCTBO MPOU3BOJACTBEHHON JAEATEIBHOCTHA YEI0BEKAa — HUH-
TEHCUBHOE Pa3BUTHE, IO TEMIIAM 3HAYUTEIIBHO MPEBBIIIAOIIEE CKOPOCTh U3MEHE-
HUS €CTECTBEHHBIX yCJIOBUI Ha 3emuie. Jpyrumu cioBaMu, CTPYKTypa IJIaHEThI HE
yCrIeBaeT mpeoOpa3oBaThCs, YTOOBI BKIIOYUTH B CBOW IUKJIBI M COAIAHCHPOBATH
TEXHOTEHHBIE TE€OJOTHYECKUE TMPOIECCH, T. €. (pU3udecKkne U XUMUYECKUE IPO-
1[ECChl KaK COCTAaBIISIIOLIME TOTO UM MHOTO YPOBHS MPOIECCA IBOJIIOIUN 3EMITH.

Takum o0pa3oM, reojoruueckas ACATEILHOCTh YEJIOBEKa XapaKTEepU3yeTCs
OCOOCHHOM MHTEHCHUBHOCTBIO M TIYOMHON BO3JCUCTBUS M BIUSET JlakK€ HA XOJ
SHJIOTEHHBIX MPOIIECCOB CTOJIb ITyOOKUX YPOBHEH, YTO PEAKIUs CUCTEMbI MOXKET
JUTUTHCS. ECATKA U COTHU JIET.

Poct TexHHueCcKnX BO3MOKHOCTEW YBEJIMYMBAET TPAHUIBI IPOHUKHOBEHUS Ye-
JIOBEKa B TEOJOTMYECKYIO cpeay (Hampumep, HehTh B MPOMBIILICHHBIX IEISIX J0-
ObIBacTCS C IIIyOMH B HECKOJBKO KHJIOMETPOB). SIpKMM MPUMEPOM TEXHOTCHHOI'O
BO3JICMCTBHSI HA Y3HAOTCHHBIA T€OJMHAMUYECKUN KOMIUJIEKC MOTYT CIIY’KHUTh IPOSIB-
JICHUSI HABEJICHHOW CEMCMUKHN — YBEJIMYEHUE CECMUYECKOW aKTUBHOCTH HEKOTO-
pBIX 00JaCTe| TUIaHEThl BCIEICTBUE Pa3psiAKU TEKTOHUUECKUX HAIPSHKEHUM, CIIPO-
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BOLIMPOBAHHOM TEXHOT'€HHBIM IIEPEPACIPEACIICHUEM BHYTPEHHUX HANPSKECHUN
36MHOM KOpBI, KOTOPOE, B CBOIO OYEPE/lb, BBI3BAHO 3alIOJIHECHUEM KPYIHBIX BOO-
XpPaHWINL, JAHAMUYECKUM BO3JICWCTBUEM MOILIHBIX B3PBIBOB, IEPEMEIICHUEM
OOJIBIIINX MACC TOPHBIX MOPO/I, U3BJICUEHUEM TTOJIE3HBIX UCKOMAEMbIX U T. 1.

Hcrounrkom BO3AEUCTBUS HA JUTOC(EpPy MONKET CTATh JTFOOOM BUJl MHKEHEP-
HOW WJIM XO3SMCTBEHHOMW EATEIBHOCTH YeloBeKa. [Ipu 3TOM, HECMOTpS Ha TO YTO
OTJACIbHBIC BUJbI MJIM MCTOYHUKHU BO3JEHCTBHs (aBTOIOpOra, 3/aHKE, TUIOTHHA,
MPOMBINIICHHOE TPEINPHUITHE W T. J.) JCUCTBYIOT pPa3AeiibHO, I'e€OJIOTHYEeCKas
Cpela UCHBITHIBACT KOMIUIEKCHOE BO3JAEUCTBUE OT BCEX UCTOYHUKOB, COCPENOTO-
YEHHBIX HA JIAHHBIX TEPPUTOPUSIX.

NHTEHCUBHOCTL BO3IEMCTBUS 3aBUCUT OT €T0 UCTOYHHUKA U MOKET U3MEHSATh-
Csl B OIYTUMBIX MpeJiesiax OT HE3HAYUTEIbHBIX, CIebl KOTOPBIX OECCIeHO ucye-
3al0T B T€YEHHE HECKOJbKHX JHEW WM Ja)ke 4acoB, JO TJIOOAJIbHBIX, TPOHU3BI-
BAIOIIMX BCIO IUIaHeTy. [IpuMepoM mocaeHuX MOTYT CIIyKUTh MOIIHBIE SIICPHbIC
B3PBIBBI, BBI3BIBAIOIIME KOJCOaHMsI TOPHBIX MOPOJ (celicMUYECKUEe BOJIHBI), HE-
CKOJIKO pa3 MPOXOASIIME CKBO3b 3€MIII0 U OTpaXKaroluecs OT €€ BHYTPEHHUX
cep. Cuna Takux BO3JICUCTBUN COMOCTaBUMA JIaXKe€ C HEKOTOPHIMU SHOTCHHBIMU
IpoLEeCCaMU — U3BEPKEHUSMU BYJIKAHOB U 3€MIIETPSICCHUSIMHU.

Peakius reonorndeckoi cpesibl MPOSIBIISIETCS KaK MPOLIECC BO3BPAILCHUS TEX-
HOI€HHO M3MEHEHHOM CTPYKTYPbI '€0JMHAMUYECKOr0 KOMIUIEKCA B PABHOBECHOE
cocTosiHue. B ciiyyae OTHOCUTEIBHO ClIa0BIX BO3ACHCTBHUM CTPYKTypa reojuHa-
MUYECKOTO KOMILJIEKCA MOXET BEPHYTHCS B UCXOAHOE COCTOSIHHE MOJ00HO TOMY,
KaK Mcue3aeT B MpUOOE Clie/, OCTABJICHHBIN Ha MOKpOM Tecke. Takoe BO3IEHCT-
BHE MOXXHO CUYUTATh OOPATUMBIM.

Bo3spaelicTBue MoxeT ObITh OKa3aHO HA OJIMH WJIM HECKOJIBKO (DAaKTOPOB pa3Bu-
THS TEOJMHAMHYECKOTO KOMIUIEKCAa Ha TEPPUTOPUM, OXBATHIBAIOLIEH OoJbiee
WJIA MEHBIIIEE KOJINYECTBO €r0 KOMIIOHEHTOB — T'€0JIOTUYECKHUX MPOLIECCOB.

[To oGmacTu mpunoOKeHUs BO3IEUCTBHS MOTYT OBITh MOApA3/ACNICHbl HA Mps-
MBbI€, T. €. TPOUCXOASAIINE HEMOCPEICTBEHHO MEXKY YEIIOBEKOM M KOMIIOHEHTOM
auTocdepbl, U KOCBEHHBIE, KOTOPBhIE OCYUIECTBISIOTCS Yepe3 KOMIIOHEHThI TUIPO-
cdepsbl, atMochepbl 1 Ouochepsi.

[To MacmTaby BO3ACHCTBUSL MOTYT XapaKT€pU30BAThCS KaK JIOKAJIbHBIC, pe-
TMOHAJIbHBIE W IJI00albHbIEC. JTa rpajalus YCIOBHA, MOTOMY KakK BBIJCISIEMbIC
YPOBHH HE UMEIOT a0COJIIOTHO YETKUX T'PAHUIl, HO OTPAKAIOT Pe3yJIbTaThl U BpeMsi
Pa3BUTHUS PEAKIMU re0JIOTUYECKON cpebl Ha Bo3aekcTBre. OueBuHA NpsiMast 3a-
BUCUMOCTh MaciuTaba OT YpOBHS BO3JECUCTBHUS M TITyOUHBI €r0 MPOHUKHOBEHUS
B CTPYKTYpHBIE YpOBHU IIaHEThl. [IpruMepom ToOabHBIX BO3JAEHCTBUN MOMKET
CIIY>KUTh TOTEIUICHUE KJIUMaTa IUIaHEThl, 00YyCIOBIMBAIOIIEE U3MEHEHUE DK30-
TeHHBIX (PAKTOPOB TE€OJOTUYECKUX IMPOIECCOB, a CIIEIOBATEIBHO, U CTPYKTYPhI
BCETO 3K30T€HHOTO T€OAMHAMUYECKOTO KOMILJIEKCA — MEXaHW3Ma Pa3BUTHUS MPHU-
IIOBEPXHOCTHBIX 30H IUIAHETHI. JIOKaJIbHBIE U PETMOHAJIBHBIE BO3IACHUCTBUS OXBa-
THIBAIOT OOJIBIIIME WUJIU MEHBIITUE 00JIaCTH 3eMJIH, HO HE UMEIOT 3aMETHOTO MPOSIB-
JIEHUs! B MaciTade BCel TUTAHETHI.
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BpeMsi npunoxeHusi BO3AEHCTBHSA XapaKTEpU3yeT IPOJIOJIKUTEIBHOCTh €r0
BIIMAHUSA. MOKHO BBIIEIIUTH CIIEIYIOIINE TUIIBI BO3AECHCTBHIA:

KpPaTKOBPEMEHHBIE — HE MPEBBIIIAOIINE HECKOJBKO JIET;

JUINTEJIHBIE — CONOCTABUMBIE CO BPEMEHEM KM3HU YEJIOBEKa U CPOKOM pe-
aJbHOTO IJIAHUPOBAHMS TEX WM UHBIX XO3MCTBEHHBIX IIPOEKTOB,;

CTaOWJIbHBIE — T€, KOTOPHIE B MPOTHO3UPYEMOM OTpE3Ke OYyIyIIero BpeMEeHH
MOTYT OBITh IPUHSATHI KaK MMOCTOSIHHBIE.

Paznuyenue BO3AEHCTBUII IO BPEMEHHU IMPUIOKEHUS TaKXKE JOCTATOYHO YC-
70BHO. OHO OTpakaeT MacITaOHOCTh, BPEMs MPOSIBICHUS U TIyOMHY pa3BUTHUS
pPEaKUHUU reoJOTHYECKON cpelibl Ha HUX. [IpuMepoM KpaTKOBPEMEHHBIX BO3IAECHUCT-
BUA MOTYT CIYXUTb T'€0JIOTHUYECKHE W3bICKATEIbCKHUE M TOUCKOBBIE padOTHI,
ceiicMOpa3BeJOUHbIE B3PBIBBI, pa3padOTKa KaphEPOB MECTHBIX CTPOUTEIBHBIX Ma-
TEPHUAJIOB, KOTOPast OCYLIECTBISIECTCA OOBIYHO TIOCTIE 3aBEPILICHUS ATHX PadOT, JIsi-
IIUXCSI OT HECKOJIBKMX MECSIEB 10 HECKOIBKHX JieT (2—3 rona), T. €. mocje CHsl-
TUs Bo3jaeicTBUsA. KOHEYHO, MpU yyeTe MHTEHCUBHOCTH, MacumTaba u o0paTumo-
CTH pEaKLUMHU TEOJIOTMYECKOM CpeIbl BO3MOXHO BOCCTAaHOBJIEHUE HCXOIHBIX
YCJIOBHM UJIM U3MEHEHHUE CTPYKTYPbl T€OJUHAMUYECKOTO KOMILJIEKCA.

Bo3zneicTBus Ha reoJ0rnuecKyro cpely MOryT UMETh IEPUOINYECKUN U HETe-
proanYecKuil (0MHOKpaTHBIN) xapakrep. [leproa Takke nMeeT 3HaUCHHE: eCITH OH
KOPOTKHH, TO peaKIusi CPEJbl Ha BO3JCUCTBUE HE YCIEBAET JOCTUYb MOJHOW CTa-
OWIM3aluu A0 CIEAYIOIIEr0 BO3JACHCTBUSA; NJIMHHONEPUOIHBIE BO3ACHCTBUS Xa-
PaKTEpU3YIOTCS TEM, YTO PEAKLMs Cpelbl HA HUX JOCTUraeT MOJHOW cTabuim3a-
MU [0 TOSIBJICHMS Cleayrolero nukna. [Ilpumepom UIMTENBHOIO BO3IEUCTBUSA
MOXXET CIYXKUTh pa3pabOTKa MECTOPOXKIACHHUM MOJIE3HBIX HCKOMAEMBIX, MPUYEM
HEMPUHIUIUAIBHO, YTO UMEHHO MOJJIEKHUT 100bIYe — 00Jiee BaXKHBIM SIBIISIETCS
o0beM MecTopoxacHUA. OHAaKO Kak Obl HU OBLIM BEJIMKH 3aIachl MOJIE3HOTO HC-
KOIIAEMOT'0, Y€PE3 HECKOIBKO, IYCTh JAXKE JECSATKOB, JIET OHM MCUYEPIBIBAIOTCS
Y BO3JICHCTBUE CHUMAETCH.

'uaporeosiornyeckue ycioBusl (IMHAMHKA, XUMHUYSCKUN COCTaB, TeMIIepa-
Typa) B TOPOJICKHX YCJOBHSIX CYIIECTBEHHO U3MEHEHBI BCICACTBUE OTKAYCK BO-
n03a0opaM, JIPEHUPOBAHUS U BOJOMOHUKEHHSI BOKPYT MOA3EMHBIX COOpPYKe-
HUM (METPOMOJUTEHOB, MOA3EMHBIX TapaXkei, IIaxT W T. I1.); MOATOIUICHHUS 3a
CYeT BOJOMOTEPh U3 BOJOHECYIIMX KOMMYyHuKanui (moarormiaeHo no 70 % ro-
pomoB Poccun); ymeHbIIeHHsT 00JacTed MUTAHUS 32 CUYET «3AKPBITHS» 3€MHOU
MOBEPXHOCTH MOCTOBBIMH, 3JAaHUSAMH M JPYTUMU WHXEHEPHBIMH OOBEKTaAMH;
M3MEHEHUSI XUMHYECKOTO COCTaBa B PE3yJIbTATE MUTAHUS JOXKAEBBIMU U TAIBIMU
CHErOBbIMHU BOJIaMH, TPOMBIBAIOIIMMHU CBAJIKH, CKJIaJAbl, JOPOTU U MPOYHUE MPO-
MBIIUIEHHBIE M XO3SHCTBEHHbIE OOBEKTHI, MOBEPXHOCTHBIMH BOJAMH, 3arpss-
HEHHBIMH MPOMBIIIUICHHBIMU U OBITOBBIMU COpOCaMU U 3arpsi3HEHHBIMH JT0XKe-
BBIMHU M TaJdbIMU CHETOBBIMU BOJAMH; YT€UKAMU U3 TOPOJICKUX KOMMYHHKALIMI
U psana Apyrux (GakTopoB. ITO BieUeT 3a COOON aKTUBU3ALMIO TAKUX CIEHU(U-
YEeCKUX IMPOLECCOB, KaK pa3BUTHE KapcTOBO-CYy(P(HO3HMOHHBIX BOPOHOK, OBparo-
oOpa3oBaHHe, OMOJI3HEBBIE MPOUECCHl U T. M., KOTOPbIE, KaK MPaBUIIO, YCIOXKHS-
IOT MH)KEHEPHO-TE€OJIOTMYECKUE YCIOBUS U BIEKYT AErPagallii0 BCEX KOMIIOHEH-
TOB IIPUPOJHOM CPELBI.
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7.3.3. /leepadayus u 3po3usi no4ye

B HenocpeacTBEHHOM CBSI3U U B3aUMOJCUCTBUM C IIPUITOBEPXHOCTHOM YaCThIO
auTochepbl HAXOIATCS TIOYBHI.

DKoJIoTHYecKre (PYHKITMU MOYBHI BeChMa M3MEHYHUBHI, HO B II€JIOM ITOYBa Xa-
PaKTEPU3YETCA BBICOKOW CTEMEHbI) JUHAMUYHOCTHA CBOMCTB M COCTaBa, YTO JIEJIACT
9Ty BXKHEUITYIO Ui OMOC(HEpPHBIX MPOIECCOB CyOCTAHITUIO YPE3BBIYAHO YYBCT-
BHUTEJIBHOM K BIIMSIHUIO XO35IMCTBEHHOM JEATEIbHOCTH YeNIOBEKa. I3MEHEeHHsI MOTYT
ObITh KaK MO3UTUBHBIMU, TAK U HETAaTUBHBIMH — BIUIOTH JO MOJHOM yTpaThl TE€X
WM UHBIX QYHKIUNA MPpU AeTpagaliii MOYBbI WIH MOJTHOTO €€ YHUUYTOXKEHUS.

Jlerpaganuus mMoYyB BCErja COMPOBOXAANa CEIbCKOXO3SIMCTBEHHYIO IEATENb-
HOCTh ueioBeka. Eme Oonbiuii Bpen HaHOCWIIA WHIYyCTpUaIbHas ACSATEILHOCTD,
KOTOpasi TTOYTH BCerja BiCKIa 3a co00i (GakTHIECKOe YHUUYTOKeHUE TOoUBbl. O0-
ias iollaab Pa3pylIeHHbIX U IETPAIUPOBAHHBIX 3@ BCIO UCTOPHUIO YEJIOBEUECTBA
mo4B coctapisieT 20 MIIH KM*, 4TO 3HAYUTEIBLHO MPEBBIIIACT BCIO MAXOTHYIO TUIO-
11aJIb COBPEMEHHOT'0 MUpa — 15 MJIH kM2 Pacnipenenenune miomanen aerpaaupo-
BaHHBIX MOYB CJICAYIOIICE!

Crenens nerpaganuu ‘ Kpaiinss ‘ CunbHas ‘ YMepeHHas ‘ Jlerkas

Inomas, % \ 1 \ 15 \ 46 \ 38

CooTtHomenrne Hanboee pacmpoOCTPAHCHHBIX BUJIOB JIETPAIalliN MTOYB BBITJIS-
JIUT CIAEAYIOUIUM 00pa3oM:

Bun nerpaganmu ‘ BonHas sposus ‘ Berposast 3po3us ‘ XuMH4YecKas ‘ Puznueckas

Crenenb pacrpocrtpa- 56 ‘ 28 ‘ 12 ‘ 1

"Hexnoctu, %

Jpo3usi MOYB OOBIYHO OIpPEAENAETCS KaK UX pa3pylIeHHe BPEMEHHBIMU BOJI-
HBIMH TIOTOKAaMH M BETPOM, T. €. PeYb HJET O COOCTBEHHO BOJHOW M BETPOBOM
3PO3HH.

Paznuyaror Tpu BuUIa BOJHOW 3PO3HH. JOKIEBYIO, SPO3UI0 MIPU CHETOTAsHUU
Y UPPUTANMOHHYI0 (BO3HUKAFOIAS TIPH IOJIMBE). DPO3Us TIOYB MIPH CHETOTAsSHUN
OTJINYAETCSI HEOOJIbIIOM MHTEHCUBHOCTHIO, HO 3HAYUTEIBbHON MPOAOIKUTEIBLHO-
CTBIO: TIOTEPH TMOYBHI MPU CHETOTASTHUN OOBIYHO HE MPEBBIMIAIOT HECKOJIBKIX TOHH
C OJHOro rekrapa. [IpoJoKUTENBPHOCTh JO0XKACBOW PO3MH HEBelWKa (MUHYTHI
WIH Yachl), HO WHTCHCHBHOCTb BBIIIE, TaK KaK KOJWYECTBO CMBIBACMOW ITOYBBI
JIOCTUTAET JECATKOB TOHH C TekTapa. BeTpoBas spo3us (neduisims) ObIBaeT mo-
BCEJIHEBHOM, a Tak)K€ BO3MOXKHA B BHUJE MbUIbHBIX Oypb. [loBcemHeBHast spo3ust
BbI3BaHa MOCTOSIHHBIMU HE OYEHb CUJIBHBIMH BETpaMu U IMOXTOMY IMPOCTPAHCT-
BEHHO orpanuyeHa. [IpakTuuecku Bce maxoTHBIE TOUBBI MMOJBEPKEHBI TAKOMY BU-
Zly 3pO3UHU.

Dpo3us MOYB OKa3bIBAET CEPbE3HOE HETATUBHOE BIMSHHUE HE TOJBKO HA 3KO-
HOMHUYECKHUE IMapaMeTpPbl, HO U Ha HKOJOTHYECKYIO COCTaBJAIONIYI0. CHUXEHUE
IUIOJIOPOAMST TOYB BJICUET 3a COOOW YHUUYTOXKEHHE DPA3BUTUS PACTUTEILHOCTHU
U TIOCTIeAyoIMX Tpoduuecknx ypoBHed. CHOocHMas MOYBa 3aMJIMBACT BOJOCMBI,
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CO3/aeT 3albUICHHOCTh BO3yXa, YCHINBAET MOBEPXHOCTHBIN CTOK — 3TO HE UYTO
WHOE, KaK MOTEpsTHHAsS Bjara, KOTOpas HE BIUTAIACh B MOYBY M, CIEOBATEIBHO,
HE UCIONB3yeTcs pacTeHUSAMHU. C MOBEPXHOCTHBIM CTOKOM C TIOJICH BBIHOCSITCS
yAOOPEHUS ¥ MIECTHUIIN/IBI, aKTUBHO 3arPSA3HSIONINE TIPUPOTHBIC BOJIBI.

duznueckas Jerpajaius MoYB BhIPAKASTCS MPEK/E BCETO B €€ aKTUBHOM TIe-
PEYBJIAKHEHUH U PA3PYyLICHUU MaKpOCTPYKTypbl. OHa BO3HMKAET MPH MACTOMII-
HOM CKOTOBOJICTBE M MCIOJb30BAHHUHU IPU MAaXOTE TSHKEION TEeXHUKH, HO elle 00-
Jiee aKTHBHA IMPU CTPOUTENbHBIX paboTax, MpUYEM HE CTOJBKO MOJI CAMUMH OYy-
OYIIUMHA COOPY>KEHUSIMHM, CKOJBKO TMOJi CTPOUTENIbHOW HHPPACTPYKTypod —
JOporaMu, OBITOBKaMH, CKJIaJaMd MaTEpHaIOB W KOHCTPYKIuH u T. 1. [Iporecc
JIeryMu(puKaluy 1mo4B — MOTEPU MOYBAMU T'yMyca 3a CYET ero HEKOMIIEHCHPYe-
MOI MHMHEpaIu3alliy, yJIaJeHUusi TYMyCUPOBAHHOTO CJIOS WJIM €r0 YacTH APO3HOH-
HBIMH TIPOIIECCAMU — HM3BECTEH BEChMa JIJABHO, HO 3HAYMMOCTh €T0 Hadayia ole-
HUBATHCS JIMITL B TIOCHIEIHEE BpeMs. B memom, nerymudukamnms cBs3aHa ¢ U3Me-
HEHUEM OMOTE€OXMMHYECKOTO IHKJIA YyTIEPOo/ia U3-3a YHUUTOXKEHHUS €CTECTBEHHON
PaCTUTEIBHOCTH HA TTAXOTHBIX 3€MJISX, 3aCTPAUBACMBIX TEPPUTOPHAX WIIH APYTHX
OTUY’KJTAaeMBIX y4acTKaX 3eMJIA TIPH UX XO35SHCTBEHHOM OocBoeHHH. OOBIYHO B Te-
YeHHE TICPBBIX JIET IIOCJEC pACIallKK 3amac TyMyca B IOYBE CHHXKACTCS Ha
25...50 % ot ucxoanoro. OgHaKo ClIeAyeT CKazaTh, YTO MPHU UCIIOIH30BAHUU Ha-
Y4YHO OOOCHOBAHHBIX arpOTEXHUYECKUX METOJ0B MOXKHO AK€ YBEJIMUYUTH TUIO0-
poJie MOYB, XOTS KOJIMYECTBEHHO TaKUX 3€MeJIb JOCTATOYHO MaJIo.

MomsbiM  (aKTOPOM BO3JEHCTBUSI HA TMPUPOJHBIE SKOCUCTEMBI SIBIISIETCS
opolieHue mouB. [Ipy OYEBUAHBIX MOJOKUTEIBHBIX PE3yJbTaTaX BO3HUKAET PSiJ
HETaTUBHBIX YKOJOTUYECKUX TOCECTBUM:

BTOPUYHOE 3aCOJICHHE MOYB, MPUBOJISIINE K CHUKEHUIO MPOJTYKTUBHOCTHU 3€-
MeJTb WM K TIOJTHOU ee moTepe (€XKEeroJHO B MHUpE U3-3a 0C3pEeHAKHOTO OpoIIle-
HUS, (PUIBTPAIMOHHBIX MOTEPh M3 KAHAJIOB M MOBBINICHHONW MHUHEpAIU3allid T10-
JTMBHOU BOJBI TEPSIOTCS COTHH THICSY TEKTapOB);

ocoJIoHIIeBaHUE (ITPOSIBIICHUE COJIOHIIOBBIX CBOMCTB) U COJTUTH3AIUS ITOYB,;

oOpa3oBaHME pACTYIIMX COJISHBIX BOJAOEMOB B MecTax cOpoca ApEeHa)KHO-
KOJUICKTOPHBIX BOJ;

pe3Koe yXyIIIeHHe KauecTBa PEeYHBIX BOJ B pe3yibTaTe cOpoca B HHMX JApe-
HaXHO-KOJUUIEKTOPHBIX BOJI;

3acOJICHUE U JIerpajialus JJanamadToB B HU30BbSIX PEK BCIEACTBUE OOJIBIIOTO
B0J103a00pa B BEPXOBBSIX;

3arpsi3HEHHE MTOBEPXHOCTHBIX M MOJI3EMHBIX BOJI U30BITKOM COJICH, MUHEPAITb-
HBIX y100peHwMii (B TOM YUCIIe HUTPATOB), IECTUILIUIOB, SITIOXUMHUKATOB;

nedUIUT BOJOCHAOXKEHHUS, 0COOEHHO MUTHEBOTO, HA OOJBIINUX TEPPUTOPHUSIX;

3arpsi3HEHNE TOKCHKAaHTaMH MECTOOOUTAaHUM IMpencTaBUTeNe NUKON (payHsl,
0COOEHHO TEePEeJIETHBIX BOAOIIIABAIONINX NITHUII, BEAYIEee K NCYC3HOBEHHUIO BUIOB,

pacipocTpaHeHue 0O0Je3HEeN Cpenr HACeTICHMs, )KUBYIIIETO KaK HEMOCPEICTBEH-
HO CpE/I OPOIIaeMbIX TEPPUTOPHUH, TaK U B MECTaX cOpoca IPEHAKHOTO CTOKA,

3arps3HCHHE HUTPATaMH CEIbCKOXO3SUCTBEHHOW TPOAYKIIMH BCJICACTBUE
YCUJICHHOTO MPUMEHEHHUS a30THBIX YI0OPEHUH Ha OPOIIAEMBIX MOJIAX;
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HeoOpaTUMBbIE THIPOJIOTHUECKUE U THUAPOTEOJOTUYECKUE U3MEHEHHUs, B 4acT-
HOCTH UCYEpHaHuEe MOA3EMHBIX BOJHBIX PECYPCOB, MECTAMU COMPOBOXKIAIOIICECS
MPOCAaJ0YHBIMU SBJICHUSMH B TPYHTAX;

dbopmupoBaHre HEOIATOMPUATHBIX COLUATIBHO-IKOHOMHYECKUX MOCIECICTBUN.

Jlaxke mpu OpOUICHHH TMOYB JOOPOKAYEeCTBEHHBIMH BOJAaMU JACTPAIUpPyET
CTPYKTypa YEPHO3E€MOB, MOSBISAETCS CIUTHOCTh MOYBEHHOW MAaCChl, BBIHOCHUTCS
KaJIbLIUM, YMEHBIIAETCS KOJIMYECTBO FyMyCa U U3MEHSIETCS €0 COCTaB, CHUKACTCS
BO3/1yXO0- M BOJIOIIPOHUIIAEMOCTh MOYB.

[IpombliniuieHHAs! po3usi TOYB B HAMOOJIBIIEH CTENEHU MPOSBIISIETCS B MECTax
JIOOBIYM MOJE3HBIX UCKOMAEMBIX U MPU CTPOUTENIHCTBE.

[Ipu noObiue HedTH U Ta3a MOYBA HE TOJIBKO MEXAaHUYECKU pa3pylliaeTcs, HO
U 3arpsI3HACTCS ChIPOM HEe(THIO, TIIACTOBBIMUA BOJIAMHM, MOCTYHAIONUMU M3 CKBa-
KUH. B KauecTBe 3arps3HUTENEH BBICTYAIOT TaK)Ke MPUMEHsIeMble B He()Te100bI-
gye OypoBBIE€ PAacTBOPHI U XMUMHUYECKHE peareHThl. [Ipu pa3paboTke ra3oBbIX Me-
CTOPOKJICHUW Ta30BbI€ MOTOKU MEHSIOT COCTAB MOYBEHHOT'O BO3[yXa U CTUMYJIU-
PYIOT SMUCCHIO Ta3000pa3HbIX YTIEBOIOPOAOB B aTMOChepy.

BeceMa pacnpocTpaHeHHBIM SIBIsieTCS HE(QTEXMMHYECKOE 3arps3HEHUE TOYB
Ha aBTO3alpPaBOYHBIX CTAHIUAX, 0a3ax TOprOYe-CMA30YHBIX MAaTEpPHANIOB, IPHU
TPAHCIIOPTUPOBKE U OCOOCHHO aBapusiX C Pa3iuBOM HEDTENPOIAYKTOB. 3arpsizHe-
HUE MOYB HEPTHIO U HEPTEMPOIYKTaMU yXyAMIaeT UX (PU3NIECKUEe CBOMCTBA, UH-
ruoupyer OHOJOTUYECKYH0 aKTUBHOCTb, OOYCJIOBJIMBA€T HAKOIUICHHE B IOYBE
TOKCUYHBIX, B TOM YUCJIE KAaHIIEPOT€HHbIX, COCITUHEHUMN.

OnHUM U3 CaMbIX CEPBhE3HBIX 3arpsi3HUTENIEH MOYB B MOCJIEAHEE BpEeMsl CTaJIH
OTXOJIbl TIPOM3BOJCTBA W MOTpeOaeHusl. TBepibie ObITOBBIE OTXOJbI, HE TOBOPS
YK€ O TOKCUYHBIX U HETOKCUYHBIX MPOMBIILICHHBIX OTXOAaX, MOABEPTratOTCs BbI-
JyBaHUIO, MPOMAUYMBAHUIO aTMOC(PEPHBIMU OCAJKaMU Ha IYHKTaX MEPBUYHOTO
cbopa, COpTUPOBKH, MPU TPAHCIIOPTUPOBKE U 3aXOpoHeHUH. OOpa3zoBaBIIMECs 3a-
rps3HEHHbIE (QUIBTPAThl MOMAAI0T HAa TTOYBEHHBIA MOKPOB U Jlajee ¢ BOJAOH —
B PacTEHUS, a 3aT€M PACIPOCTPAHSIIOTCS O CIACAYIOMUM TPOPHUISCKUM YPOBHSIM.
[Ipn Mycopoc)KUraHUM B paMKax JEHCTBYIOUIUX TEXHOJIOTHI B aTMocdepy Bbl-
OpacbIBaeTCsl psii XUMUYECKUX COCAMHEHUM, U3 KOTOPBIX HEKOTOpPbIC, HAIIPUMED
JTMOKCUHBI, BECbMa OMAacHbl. DTH BHIOPOCHI BHIMAJAIOT HA MOYBBI BMECTE C aTMO-
c(hepHBIMU OCaJIKaMU U 3arps3HAIOT UX.

B 3HauuTeNbHOM CTENEHHN IKOJIOTHYECKUE MPOOJIEMBI, XapaKTepHbIe IJIs MOYB,
MMEIOT OTHOILIEHUE K arpO3KOJIOTUH.

CylIHOCTh 9KOJOTUYECKUX MPOTUBOPEUYHI B CEIBCKOXO3SHCTBEHHOM IPOU3-
BOJICTBE COCTOUT B CJIEYIOLLEM:

MacCOBO€ BOBJICUEHHUE B aKTUBHBIN CEIILCKOXO3SUCTBEHHBIH O0OPOT 3E€MEb
B CYXOCTETIIHOM U MOJIYIIYCTBIHHOM 30HAaX MPUBEJIO K Pa3BUTHIO 3arPSA3HEHUM, CHU-
YKEHUIO BJIAYKHOCTH, «OOCHIXaHUIO» MOYB;

pacuIMpeHne MOCCBOB 3¢PHOBBIX B CBSI3U C OOJIBIION 0Jel mapoB (BpeMeHH
0e3 MMOCEBOB) MPUBEJIO K YCUJICHUIO HArPY3KU Ha MACTOWINA U UX MOCIEIyrOIIeH
JIerpalalliy Ha 3HAYUTENIbHBIX MJIOMIAISX;
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HCKYCCTBEHHOE CMEIICHNE IPAHULIBI PUCKOBAHHOTO 3eMJIEINUS B F0)KHOM Ha-
MPaBICHUU PE3KO YXYALIWIO yCIOBUS IJII MECTHOTO YKHBOTHOBOJICTBA, YCHITUIIO
KOHTPAaCTHOCTb [TOUYBEHHBIX yCIIOBUH;

HKCTEHCHBHOE OpOILICHHE M OCYIICHHE B IOTOHE 3a OCBOCHHEM ILIOIajei
CHoco0CTBOBAJIO UX 3a00JIaYMBAaHUIO, OCOJIOHIIEBAHUIO;

CO3JaHUE KPYMHBIX >KMBOTHOBOJYECKUX KOMIUIEKCOB YCYryOmio mpobiemy
YTUJIM3AIMK OTXO/I0B KUBOTHOBOJCTBA; B psijie ClIydae HaBO3 — OTIMYHOE YH00-
peHHE — MPEBPATUIICS B UICTOYHUK aKTHBHOTO 3arpsi3HEHUS.

K uncny nanbonee HaydyHO MPOpabOTaHHBIX HAIMPABICHHUNA MO YKOJIOTUYECKO-
MY HCIOJIb30BAHUIO CEIbCKOXO3IUCTBEHHBIX YTOJIUN OTHOCUTCS MeJIHOpalus —
IPOEKTHPYyEMOe U3MEHEHHE €CTECTBEHHBIX M W3HAYaJIbHBIX (YHKUMN JaHamad-
TOB JJI1 ONTHUMH3AIMU YCIOBUI KM3HU HACEJICHUS B PETHOHE, PAllMOHAIBHOTO
UCTIOJIb30BAaHUS €T0 PECYPCOB.

7.3.4. 3acpsazHeHue ammocghepul

ATMocdepHbIii BO3ayX, Oyaydd OJHUM M3 BaXKHEUIIMX >KHU3HEOOEeCHeyu-
BAIOIIMX MPUPOJIHBIX KOMIIOHEHTOB Ha 3eMJle, IPEICTaBIIsAEeT COO0M CIOKHUBIITYIO-
CS B XOJ€E DBOJIIOLMH IUIAHETHI U JIEATENBHOCTH YEJIOBEKA CMECh T'a30B U a3p030-
JIel MpU3eMHON YacTu aTMoc(epbl, HAXOAAIIYIOCS BHE MPEEIOB KUJIBIX, MPOU3-
BOJICTBEHHBIX M HHBIX NoMenieHud. VIMEHHO 3arps3HEHHs] MPU3EMHOTO CIOs
aTMoc(epbl — 3TO CaMbIi MOIIHBIN, ITOCTOSSHHO NEUCTBYIOMUNA (haKTOp BO3JEH-
CTBUS Ha PACTCHUS, JKMBOTHBIX UM MHKPOOPTAHWU3MBI, BCE TPOPUUIECKUE IICTTH
U YPOBHHU, Ka4ye€CTBO >KM3HU YEJIOBEKa, YCTONUMBOE (YyHKIHOHUPOBAHUE HKOCH-
cteM U 6uochepsl B 11e1oM. ATMOCGHEPHBI BO3AYX UMEET HEOTPAHUUCHHYIO €M-
KOCTh W UTpaeT pojb HamboJjee MOJBHKHOIO, XMMHUYECKU arpecCMBHOIO U BCe-
MPOHUKAIOIIEr0 areHTa B3aMMOJICHCTBUS KOMIIOHEHTOB Ounochepsl, ruapochepbl
U mutocdepsl BOJIM3HU MOBEPXHOCTH 3EMIIH.

3arpsizHeHne arMocgepbl — 3TO IPUBHECEHUE B aTMOC(epy Hiu 00pa3oBa-
HUE B HEW (U3HKO-XMMHUYECKHX COEAMHEHUH, areHTOB WJIM BEIECTB, 00YyCIJIOB-
JICHHO€ KaK MPUPOJIHBIMU, TaK U aHTPOMOTeHHbIMU (pakTopamu. OHO, BUJIUMO, SIB-
asieTcss HamOoJiee onmacHOW (OpMOi 3arpsA3HEHUs] OKPY’KaloIIEeld Cpeibl, TaK Kak
JIBIXaHWE — OCHOBA >KU3HU JIIOOOT0 OpraHu3Ma.

EcTecTBeHHBIMU MCTOYHUKAMU 3arps3HEHUM aTMOC(hEepHOro BO3ayXa CIyXart,
MPEXJIe BCETO, BYJIKAHMUYECKUE BBIOPOCHI, JIECHBIC U CTEMHBIE MOXKAPhI, MBUILHBIE
Oypu, nedasuus, MOPCKHE ITOPMBI U TallQpyHbL. ITU QaKTOpPbI, 38 UCKIIOYECHUEM
IIMPOKOMACINTAOHBIX KAaTaCTPOPUUYECKUX TPUPOJHBIX SIBICHUW, HE OKA3bIBAIOT
OTPULATEIIBHOTO BO3/ICVCTBUS HA MPUPOJIHBIE SIKOCUCTEMBI.

JI0OBOJIbHO 3HAYUTEIBLHBIM OBIBACT HA TIEPBBIA B3IJIsA 0€300MIHOE 3arps3He-
HUE aTMOC(EepHOro Bo3ayXxa MOPCKOM BOJIOM B MPHUOPEKHBIX 30HAX MPU CUIb-
HBIX IITOpMax U TaidyHax. YBIaXKHEHHBIH MOPCKON BOJIOW BO3MyX Iepemela-
eTcs Ha Oepera, M Mmociie UCHApEHUsT BOABI MPOUCXOAUT BBIMAJCHHUE COJEH Ha
ITOBEPXHOCTh MOYBBI U PACTUTEIBHOCTh, OTKYJa OHM MOTYT MOCTYHUTh B TPO-
dudeckue uenmu.
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HcTounnkamMu mpupoHOTO 3arps3HEHUs aTMOochepbl MOTYT OBITh U MBUIbHBIE
OypH, 00pa3oBaHHE KOTOPBIX CBS3aHO C MEPEHOCOM CHJIBHBIM BETPOM MOJIHSATOTO
C 36MHOM MOBEPXHOCTH OOJIBIIOTO KOJIMYECTBA MBUIA WU NIECKA, HE 3aKPEIJICHHBIX
KOPHEBOM CUCTEMOM PAaCTEHUU YaCTHUL] BEPXHETO CJI0s IEPECYIIEHHOM MOYBBI.

OpnHako B MOCJeIHUE ACCATUIETHUSI aHTPOTIOTEHHBIE 3arpsI3HEHUS U BO3JEHCT-
BUS Ha aTMoc(epy cTalu npeo0i1aaaTh HaJl €CTECTBEHHBIMU HE TOJIBKO 10 YacTOTE
U XapakTepy, HO U — 4TO 00Jiee BAXKHO — M0 MacIITaby MpOosBIEHUS, MOCTEICH-
HO MpuoOpeTas rIodaNbHBIA XapaKTep.

K OCHOBHBIM HCTOYHHMKAM 3arps3HCHHS] OTHOCSAT MPOMBIIUICHHBIC MPEATPHU-
ATUS, TPAHCIOPT, TEIUIOIHEPTETHKY, CEIbCKOE X03s1McTBO U p. OCOOEHHO TOK-
CUYHBI BBIOPOCHI B atMocdepy NpeanpusITHii XuMHUuecKkou, HedrenepepadaThl-
BalOIIEeH, YEpHOU U LIBETHON METAJLTypruu, JepeBO0OpadaThIBAIONIEH U IEIUTIO-
J03HO-OyMaXHOW  MPOMBINUICHHOCTH,  NPEANPUATAA 1O  MPOU3BOJICTBY
CTPOUTENBHBIX MaTepuanoB u np. Tak, mpu padoTe arioMepalMoHHbIX (adpuk
B aTMoc(epy MOCTYMAIOT MbUIh U OKCHUJIBI CEPhI, MPEANPUITUS XUMUUYECKON Mpo-
MBIIUICHHOCTH 3arps3HSIOT aTMoc(epy AMOKCHIOM Cepbl, (PTOPUCTHIM BOIOPO-
JIOM, XJIOPOM, OKCUJIOM a30Ta. [Ipeanpusarust 4epHoil MeTauTypruu BRIOPachIBalOT
IbLIb, Ta3bl — OKCHJIBI CEPbl U METAJUIOB. 3aBOAbI CTPOMUHIYCTPUU BBIOpACHIBA-
0T TBUTb, (TOPUABI, ITUOKCUABI cepbl M a3ora. OT HedTenepepadaThIBAIOIINUX
NPEANPUATHNA MTOCTYNAOT YIJIEBOJOPOBI, CEPOBOJOPOA, CTUPOJI, TOIYOJ, alleTOH
Y MHOTHE JPYTHUE Ta3bl.

HcKITIOYNTENBHO C aHTPOTIOT€HHBIM 3arps3HEHHEM aTMOc(epbl — BbIOpocaMu
JMOKCHJIA CEPbl U OKCUIOB a30Ta (€KEroHO 00bEM MUPOBBIX BEIOPOCOB COCTAB-
jsier Oosiee 252 MITH T) — CBSI3aHO BBINAJACHUE KHCIOTHBIX OCaakoB. OT 3TOro
B PAa3IMYHBIX PETMOHAX MHUpa MOrHOar0T Jieca Ha Tuiomanu 6onee 31 miH ra. Kpo-
M€ TOro, MOJ BO3JAEHCTBUEM KHCIOTHBIX OCAJKOB 3HAYUTEIBHO CHUXKAETCS ypO-
’KaHOCTh HEKOTOPBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP (XJIOMYaTHUKA, TOMATOB,
BUHOTPaJa, u JIp.), B cpearem Ha 20...30 %.

[To nanHBIM uCCIenOBaHM IMIBEACKUX yueHbIX, pu pH = 6,0 ruGuyT pakooo-
pasHble, yIUTKH, MoJutocku; nipu pH = 5,9 — nococs, dopens, mioTsa; npu
pH =5,8 — BocnpuuMYmMBBIE K KHCIOTHOMY 3arpsi3HCHHI0 HAaCEKOMBbIE, (UTO-
u 30011adkToH; npu pH = 5,6 — cur, xapuyc; npu pH = 5,1 — okyHb u 1IyKa,
npu pH = 4,5 — yrops u roser.

Cepbe3HbIM aHTPOIIOTCHHBIM HCTOYHUKOM 3arpsi3HEHUS SIBJISIOTCS BBIOPOCHI
B aTMoc(epy TBepabIX yacTuil. [lepexo/ TerIo HEepPreTUKN Ha CKUTaHue HU3KOKa-
YECTBEHHOT'O BBICOKO30JIbHOIO TBEPAOTO TOIUIMBA YBEIUYMBAECT KOJIMYECTBO 30-
JIOLIUTAKOBBIX OTXO/OB, YCJIOXHSSI CUCTEMY OYUCTKU MPOAYKTOB CTOPAaHUsl OT MEJ-
KHX YacCTHII 307161, BRIOpAChIBa€MbIX B aTMOc(hepy depe3 AbIMOBYIO TPYOy, U YBEIH-
yuBaeT BbIOpoc yactull B atMocdepy. KoHleHTpalysi TBEpAbIX YacTUIl B MOTOKE
MPOAYKTOB CTOpPaHUsl 3aBUCUT OT CBOWCTB TOIUIMBA U CIOCO0A €ro CHOKUTaHUS.

3HAYNUTETHHBIC BHIOPOCHI TBEPABIX YACTHUI[ MPOUCXOAT MPU MPOBEIACHUU OT-
KPBITBIX TOPHBIX PabOT, OTKPBITON JOOBIUE CHIPHS, MPOU3BOJICTBE CTPOUTEIHHBIX
MatepuanioB. OOpasyrolieecss B Kapbepe MpU B3PBIBHBIX paboTax 001aKo MbLIU
U Ta3oB pacnpocTpansiercs Ha paccrostaue 10 10...12 kM. Kpome Toro, ciyBaemas
C OTBAJIOB TBLIb OCAXK/IA€TCS HA MOYBY, YMEHBIIAs €€ TUI0JOPOIHeE.
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Oco0yro OomacHOCTb Ui 3/I0pOBbs YeNIOBEKa MPEICTaBISIIOT OKCHJBI a30Ta
(monookcun NO u muokcun NO,), KOTOpble 00pa3yroTCs MPU CKUTAHUU BCEX BU-
OB TOIUIMBA. VX BBICOKME KOHIICHTPAIUU JIOKAIM3YIOTCS BOJM3M HCTOYHHKOB
BBEIOPOCOB M TIPUBOIAT K MOSBJICHUIO CMOTa.

CMoOr — cuibHOE 3arpsi3HEHUE BO3AyXa B OOJBIIMX TOpPOJax U MPOMBIIIEH-
HBIX LIEHTpaXx, 00yCIOBICHHOE 3aCTauBaHUEM OOJIBIINX MAacC BO3/1yXa.

CymiecTByeT J1Ba THIIa CMOTa:

IyCTOM TyMaH C IPUMECHIO JIbIMa U Ta30BBIX OTXO/0B MPOU3BOJICTBA,;

nejieHa eIKMX ra3oB U a’po30Jieil MOBBIIEHHON KOHIICHTPALIHH.

DOTOXMMUYECKUN CMOT BO3HUKAET B pe3ysibTare (POTOXUMUUYECKUX PEaKIUil
P onpeieNIeHHON (pU3uKo-Teorpapuieckoil 00CTaHOBKE: HAIMYUU B aTMOchepe
BBICOKOM KOHIIEHTpAIIMU OKCHUJIOB a30Ta, YIJIEBOJIOPOIOB, 0O30HA U JPYTUX 3arpsi3-
HUTEJICH B YCIOBUSIX MHTCHCUBHON COJTHEUHOUN pajvariviil U OE3BETPUH WA OYCHB
ciaboro oOMeHa BO3AYIIHBIX Macc B Mpu3eMHOM cioe. Kpome Toro, Ha ¢popmupo-
BaHHE CMOTa BIIUSCT TEMIIEpAaTypHAsi HHBEPCHS, KOTOPasi PHUCYIIA TF000MY KPYII-
HOMY TOpPOJY, HHCOJISAIINSI, BIAYKHOCTD.

[To cBoeMy (HU3NOIOTUYECKOMY BO3JCHCTBUIO HA YEJIOBEUECKUN OpPTaHU3M
(hOTOXMMUYECKUIT CMOT KpailHe omaceH, OCOOCHHO i IbIXaTeIbHONW U KpOBe-
HOCHOM CHCTEM: BO3HUKAET CTOMKas HECIIOCOOHOCTh KPOBU K YCBOEHHUIO U Tepe-
HOCY KHCJIOPO/JIa.

ABTOMOOUJIBHBIA TPAHCHOPT, HUCIOJB3YIONIUN ATHJIMPOBAHHBIM OEH3UH,
SBJISIETCS. OCHOBHBIM HMCTOYHHMKOM BBIOpoca B aTMocdepy BBICOKOTOKCHYHBIX
coequHeHuit cBuHma. B 1 m Takoro OensunHa coxepxkurcs a0 0,4 r cBuHIA.
[To ganaeim FOHECKO, u3 atmocdepsl €XerogHo mocTymnaeT B MOpPsl M1 OKEaHbI
1o 200 TeIC. T CBHHIIA.

OpnauM u3 HanboJiee TOKCUYECKH OMACHBIX BHIOPOCOB B aTMOC(hepy SBISICTCS
oen3(a)mupen (CyH,). D10 BemecTBO MMEET CBOWCTBO HAKAILTUBATLCS B Opra-
HU3ME U CIIOCOOCTBYET Pa3BUTHIO OHKOJIOTMUYECKHX 3a00JIEBAHHM, T. €. SIBISICTCS
KaHIEpOreHOM. [Ipw C)KMTaHWUW TPUPOJHOTO Ta3a MPHU HEMPaBUIBLHOM PEXUME
MoxeT o6pasossiBatbest 1...10 Mxr/100 v° Gens(a)nupena, a Ipy CKUTaHUA Ma3y-
ta — 50...100 Mxr/100 m°

B He3zarps3HeHHOM BO3yXe YpPOBEHb COJEpXKaHHUE MOHOOKCHJA YTriepoja
(CO) uesenuk. ['maBHbiMU HcTOYHMKaMK nocTyIuieHus: CO B aTMocdepy SIBIISIOT-
csi aBToMOoOMITbHBIN TpaHcnopT v TOC. B npupoe, ogHako, TOCTOSHHO MPOUCXO-
JAT TIpoliecchl, mpuBoasmue K norjomeHuto CO, KOTOPBIA MOXKET OKUCISATHCS
aTMocepHbIM KUCIOpoIoM B CO,, HO 3Ta peakius MPOTeKaeT YpE3BbIUANHO ME]I-
nenHo. M3 Bozmyxa CO ypansiercs, MOIIONIAsiCh MUKPOOPTaHM3MaMU TIOYBHI,
mubdyaaupyer B crpatocdepy, TI€ BCTYNET B PEAKIHMI0 C PEaKIMOHHO-
CIIOCOOHBIMH aTOMaMu U MoJiekyJamu. [1o olleHKam crenuaaucToB, CpeaHee Bpe-
ms ipebriBarmst CO B aTMoc(epe COCTaBIIAET MIECTh MECSIIEB.

Monekynbsl CO XUMHUYECKH HE aKTHBHBI, HO 00JIaZal0T CHEU(PUIECKON CIO-
COOHOCTBIO TIPOYHO CBS3BIBATHCS C TEMOTJIOOMHOM KPOBHU — KEJI€30COIePKALTIM
OemKoM, BBITIOJHSIONIUM POJIb TIEPEHOCUMKa KHCIopoaa. BenencTeue 3Toro y de-
JIOBEKA, BJBIXAIONIETO B TEYCHHE HECKOIBKUX YAaCOB BO3AYX, COACpIKAIIWM, Ha-
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npumep, 0,1 % CO, na 60 % cHmwKaeTcs HOpMaIbHas CIIOCOOHOCTh KPOBU CHAO-
YKaTh OPTaHU3M KHCIOPOJOM. DTO 03HAYAET, YTO BO CTOJBKO K€ pa3 HHTCHCHUBHEE
TOJDKHO paboTaTth cepare. [ToaToMy, M0 MHEHHIO MHOTHX yYCHBIX-MEIHUKOB, 3a-
rpsizHeHne Bo3ayxa CO crmocoOCTBYeT pa3BUTHIO CEPACYHBIX HEAYTOB, YTO OCO-
OeHHO yacTo HaOMoAaeTCs y KypuwiblIMKoB. KypeHue, T. €. TOCTOSIHHOE BibIXa-
Hue CO, yXyamiaer yMCTBEHHYIO JI€AT€NbHOCTh, MEIIAET KOHIIEHTpAllud BHUMA-
HUs. BeIkypuBas onHy curapery, 4deioBek BiabixaeT Oosiee 3600 pazamdHbIX
XUMHUYECKUX COCIMHEHUM, BKJIIOYask MOHOOKCHUJ yriepoia, (GopManbIerua U Iu-
OKCWJI a30Ta. MaJieHbKue JEeTH, NMPOXKUBAIOIIME B KBapTHpax, Ilie KTO-IM00 U3
YJICHOB CEMbU MOCTOSIHHO KYPHUT, TOpa3/io Yaiie OOJEI0T peCIupaTopHbIMH 3a00-
JICBAaHUSMH.

CoenuHeHus: cepbl OTHOCSIT K OJTHUM M3 CaMbIX BPEJIHBIX Ta30B U3 YUCJIA Hau-
0oJiee pacupOCTPaHEHHBIX 3arps3HUTENe Bo3ayxa. OcoOyr0 OMacHOCTh IS JKU3-
HU U 370pPOBBS JIIOJICH MpeAcTaBiseT AUOKCU cepbl SO,, 00pa3yromuiics mpu
C)KHTaHUU TOTUIMBA W BHIOPACKHIBAIONIUICS B aTMOC(Epy depe3 pa3IudHbIe TBIMO-
Bble TpYObl. [Tonagas B arMocdepy, TUOKCUA Cepbl MOAPHIBACT 3JI0POBhE JIFOJEH,
YTHETAeT XKUBOTHBIM W PACTUTEIBHBIM MHpP, YCKOPSET KOPPO3UI0 U pa3pylIeHUE
MAalllMH, MEXaHU3MOB, 31aHUN U COOPYKECHUM.

Bri6pockl nuokcuga cepbl, 00yCIOBICHHbIE pa0OTON TEMIOIHEPTEeTUYECKUX
YCTaHOBOK, CHKUTaIOIIMX OpraHuyeckoe TOIunBo, npesbimaioT 100 miH T B ro.
Ecnu Obl yenoBedecTBy yAalloCh YJIOBUTH TPEThIO YaCTh 3TUX BHIOPOCOB U MOJTY-
YUTh U3 HUX TOBAPHYIO CEPYy, TO MOXHO ObLIO OBl 3aKpHITh BCE JOOBIBAIOILINE
U TiepepadaThIBAIONINE TTPEATIPUATHUS.

OnHoit n3 QyHKIUN aTMOChepsl SBISETCS 3alIUTa TOBEPXHOCTH 3€MIIH OT Ty-
OUTENBHOTO JCHCTBUS KOPOTKOBOJHOBOTO H3iyueHus. Jlpyras BakHas (yHK-
WS — TIO//IEPKaHNUE OTHOCUTEIHPHO TMTOCTOSTHHOW W YMEPEHHON TeMIepaTyphl Ha
MOBEPXHOCTH HAIlleH TUIAHETHI. 3a COXpaHEHUE OJArONMPHUSATHBIX TEMIIEPATYPHBIX
YCJIOBHM Y TIOBEPXHOCTH 3€MJIM OTBETCTBEHHBI TJIABHBIM 00Pa30M JBa KOMIIOHEH-
ta atmochepsl — auokcun yriepoaa (CO,) u Bona (H,0).

bonbimasi yacte KOpOTKOBOJTHOBOrO M3nydeHusa 3anepxkusaercsi CO, u H0,
MOTJIOMIAIOIINMHE €r0 B MH(ppaKpacHOH 00JIacTH, TEM CaMbIM 3TH KOMITOHEHTBI HE
JAIOT PacCerBaThCs TEIUTY M MOJAJIEPKUBAIOT MPUTOIHYIO IJISl KU3HU PaBHOMED-
HYI0 TeMIeparypy y nosepxaoctu 3emiu. [Ipu stom napet HO urpator Baxuyro
pOJIb B TIOJIIEPIKAHUM TEMIIEPATyphl aTMOC(hepbl B HOYHOE BpeMs, KOTJla 3eMHast
MOBEPXHOCTh M3ITy4aeT SHEPTHI0 B KOCMHYECKOE MPOCTPAHCTBO U HE MOTY4YaeT
COJTHEYHOM dHEpruu. B MyCTBIHSIX C OYEHBb 3aCYIUIUBBIM KIMMATOM, TJ€ KOHIICH-
TpaIsi apoB BOJIBI YPE3BBIUAWHO Maja, JIHEM HEBBIHOCUMO >KApKO, 3aTO HOYBIO
OYE€Hb XOJIO/IHO.

B nacrosmiee BpeMs oOmenpu3HaHo, 4To KIMMaT (OPMHUPYETCS B pe3yIbTaTe
B3aMMOJICUCTBUS YPE3BBIYANHO CIIOKHBIX (PAKTOPOB, CPEAH KOTOPHIX CYIIECCTBEH-
Hast ponb otBoautcs CO,. Jlmokcup yriaepoaa NelcTByeT, KaK CTEKJIO WU TOJH-
STWJICHOBAs TJICHKA B TMAapHHUKAaX, TEM CaMbIM CIIOCOOCTBYS BOSHHKHOBEHHIO TaK
HA3bIBAEMOT0 MAPHUKOBOTO 3¢ (deKkTa, MO KOTOPHIM MOHUMAIOT MOCTEIICHHOE
MOTETUICHHE KJMMaTa Ha Hallled TUTAaHEeTe B pe3yJIbTaTe YBEIWYCHHUS KOHIICHTpA-
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UK B aTMOC(epe aHTPOIIOTEHHBIX MPUMeceH (InoKcHIa yriiepoaa, MeTaHa, OKCH-
1a a30Ta, 030Ha, (PPEOHOB), MPEMATCTBYIOIIUX JITHHHOBOIHOBOMY TEIUIOBOMY H3-
JYYEHHUIO C 3€MHOW MOBEPXHOCTU. YacTh MOTJIOMIEHHOTO TEIUIOBOTO H3ITyYeHUs
aTMoc(epbl BO3Bpallaercss oOpaTHO K 3€MHOM MOBEpXHOCTU. [[apHUKOBBIA 3(-
¢deKxT nHOoTAa ele Ha3bIBAIOT TEIUTMYHBIM UITH OTPAKEHHBIM.

K oTpunarenbHbIM MOCIEACTBUAM TJI00ATBHOTO MOTEIUICHHS KJIMMaTa CJIeIyeT
OTHECTU TMOBBILICHUE YPOBHS MHUPOBOro OKeaHa 3a CYET TasHUS MaTEPUKOBBIX
U TOPHBIX JIGHUKOB, MOPCKHMX JIbJIOB, TEIJIOBOTO PACIHIMPEHUS OKEaHa M T. II.
DKOJIOTUYECKHE TOCIEICTBUS 3TOTO SIBJICHUS €le HE M3Y4YeHBbl B MOJHOW Mepe,
MO3TOMY celyac BEIyTCs MHTCHCHUBHbBIE HAay4YHbIE HCCIIEJOBAHMs, B TOM 4YHCIIE
IPOBOJSTCS Pa3IMYHOTO PO/ia MOJIECTUPOBAHUS.

O30HOBBIE IBIPHI — 3TO 3HAYUTEIIBHBIC IPOCTPAHCTBA B 030HOBOM clioe (K-
pane) Ha BbicoTax 20...25 kM B aTMOcdepe TUTaHETHI ¢ 3aMETHO MTOHIKEHHBIM (10
50 % u Goitee) copeprKaHUEM O30Ha.

B cooTtBercTBUM ¢ HamOoliee MOMYJIIPHOM B HACTOSILIEE BpPEMs THUIIOTE30M
Y COTJIACHO MHOTOYHCJICHHBIM MEXKIYHApPOIHBIM JKCHEAULUAM B AHTapKTHJE,
MpeAnoiaraeTcs, 4YTo KpoMe paziuyHbIX MUHBIX (U3HKO-reorpaduyeckux (akTo-
POB OJTHOW M3 OCHOBHBIX MPUYUH Pa3pyIICHUs 030HOBOTO CJIOS SBIISACTCS HATHUNE
B atMoc(epe 3HAYUTEIBHOr0 KojimuecTBa xyopdropyrieponos (ppeonos). Ilo-
CJIeIHAE HaXOAAT LIMPOKOE MPUMEHEHHE B KayeCTBE XJAJareHTOB M Pa3Iu4HbIX
XUMHUYECKUX MaTEepHaJIOB B a3PO30JIbHBIX YIIaKOBKax U T. M. Bcero B Mupe, BKIIO-
yasi ¢ppeonsl, mpousBoauTcs okosio 1300 ThIC. T 030HOpA3PyIIAIONIUX BEIIECTB.

Taxke ycTaHOBJIEHO, YTO Pa3pyLICHUIO 030HA CIIOCOOCTBYET HMHTEHCH(UKa-
1[US TI0JIETOB CBEPX3BYKOBBIX JIETATENbHBIX allapaToB, CaMOJIETOB U MHOTOPAa30-
BbIX KOCMMUYECKHX ammnaparoB. B 1enom >xe 3TOoT BUJ BO3ACHCTBUS MOXET MpU-
BecTH K paspymiernio 10 % 030HOBOTO CIOS TIIIaHETHI.

Tem He MeHee OJHOBPEMEHHO C MCTOILIEHUEM 030HOBOTO CIIOSl B CTpaTocdepe
INPOUCXOANT YBEIHMUEHUE KOHIICHTPAIMH 030HA B Tpomocdepe, T. €. y IOBEPXHO-
CTH 3eMJIH, HO 3TO HE MOXET KOMIICHCHpPOBATh MOTEPU B BEPXHUX CIIOSX aTMO-
cdepsl: BO-TIepBhIX, Macca 030Ha coctaBisieT Bcero 10 % ot maccel B 030HOChEpE,
a BO-BTOPBIX, O30H TsKeIee, UeM JAPYyTHe Ta3bl.

Hcromenrie 030HOBOTO €10 B atMoc(epe MPUBOIUT K YBEIMUYECHHUIO MOTOKA
yIbTPa(HOJIETOBBIX JIy4ei HA 3€MHYIO TOBEPXHOCTh, YTO CO3JAET OMACHOCTh IS
’KU3HEHHBIX MPOIIECCOB MPAKTUYECKH BCEX JKUBBIX OpPraHU3MOB Ha riaHete. [1o
nanaeiM BO3, ymenbiienue coaepkanus B atmocdepe o3oHa Ha 1 % mpuBoaut
K YBETTMYCHHUIO KOKHBIX PAKOBBIX 3a00J€BaHUl y Jtojiel Ha 6 %, Takke Mpoucxo-
JUT YTHETEeHHE UMMYHHOM cucTeMbl yenoBeka. Kpome Toro, pocT HHTEHCUBHOCTH
yJIbTPa(pUOJIETOBOIO H3JIyUYE€HUSI MOXKET MPUBECTU K CHIDKEHUIO YPOXKalWHOCTH
3HAYUTEIBHOTO YUCIIA CETbCKOXO3SHUCTBEHHBIX KYJIbTYp (BCICICTBUE HAPYIICHUS
B HHX OOMEHa BEIIECTB M BO3ACUCTBUS MUKPOOPTAaHH3MOB-MYTAaHTOB), THOEIN
(GUTOMIAHKTOHA B OKEaHE, HapYILICHUIO TT100albHOro OajlaHca AUOKCUIA YIiepo-
7la ¥ KHCIIOPO/ia C BCEMH BBITEKAIOIIMMHU HETaTUBHBIMU MOCIIEICTBUSMU.

["a3pl 1 a’po30iu, BEIOpackiBaeMble B aTMOC(EPY, XapaKTePU3yIOTCsI BEICOKOH
PEaKIMOHHON crocOOHOCTRIO. [IbUTh M caka, BOSHHMKAIOIINE TPU CTOPAHUU TOTI-
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JMBA U JIECHBIX MOXapax, COPOUPYIOT TSHKENIbIE METAJUIbI M PAAMOAKTUBHBIE Be-
niecTBa (paMOHYKIUIBI) U TIPU OCAXICHUU HA 36MHYIO TIOBEPXHOCTH CIIOCOOHBI
3arpsi3HATH OOIIMPHBIE TEPPUTOPUU U NPOHUKATh MPHU JBIXaHUU B KUBBIE Opra-
HU3MBbI, B TOM YUCJIE B OPTaHU3M 4YEJIOBEKA. A3P030J1 MOAPA3AEIIA0T Ha IIEPBUY-
Hble — BbIOpachIBa€Mble HEMOCPEACTBEHHO M3 UCTOUYHUKOB; BTOPUUYHBIE — (Op-
MUpYIOIIHecs B aTMocdepe; JeTyuyne — CIOCOOHbIE K MEePEHOCY Ha 3HAUYUTEIb-
HbI€ PACCTOSIHUA; HEJIeTy4Yhe — OTJIaraloluecs Ha TMOBEPXHOCTH BOJIU3M 30H
MBLIETa30BBIOPOCOB.

K — 3T0 MakcuManabHOE KOJNYECTBO cpenHero BemecrBa B OC, npakTu-
YECKU HE BIUSAIOIIEE OTPULIATEILHO Ha JKUBBIE OPraHU3Mbl. DTO OCHOBHOMW IOKa-
3aTeslb, UCIIOJIB3YEMBIN JIJIsl KOHTPOJIS KauecTBa BO3yXa U BOJHOM cpenbl. Cieny-
€T y4YMTBIBaTh, YTO CYILECTBYET Pa3lelbHOEC HOPMUPOBAHME COJEPKAHMS BpeEl-
HBIX PUMECEN B BO3AyXe paboyeil 30HbI U B HACEJIEHHBIX IMyHKTaxX. /{1 Kaxoro
3arpsA3HAIOLIETO BELIECTBA YCTAHOBIICHBI 1Ba HopMartuBa: 111K, , — Makcumaib-
HO paszoBas u [IJIK,, . — cpennecyro4Has.

Bce Oonee cepbe3HbIM (PAKTOPOM CTAHOBUTCS PAIMOAKTHBHOE 3apa’KeHUE aT-
Moc(hepsl, BBI3bIBAEMOE Pa0OTOM aTOMHBIX YCTaHOBOK (PEaKTOPOB M T. I1.), sLAEP-
HBIMU B3PbIBaMH, €CTECTBEHHOM PAaJMOAKTUBHOCTBIO TOPHBIX NOPOI. PamnoHyk-
Wbl IPOHUKAIOT MPHU SIAEPHBIX B3pbIBaX B cTpaTocdepy, NEePeHOCITCS BO3TYIII-
HBIMHU TEUYCHHUSIMU U MOTYT HaXOJUTHCSA B a’po30isiX oT 3 10 9 jieT, a B HUXKHUX
MPU3EMHBIX closiX — 10 3 MecsueB. [locTteneHHo ¢ atMocepHbIMU OcaKaMu
OHM BBINIAJIAIOT HA 3€MHYIO IIOBEPXHOCTH, & Jlajiee Yepe3 pacTeHUs MOTYT IONACTh
B Tpo(prueckue 1enw.

HcroyHnkaMy pagivoakTUBHOCTH SBIISIOTCS U MHOTME BCIIOMOIaTENIbHBIE CO-
OpY’KEHUsI U AJIeMeHThI (0acceiHbI BBIIEPKKH, CUCTEMBI TIPOJyBKH peakTopa, Oa-
K1 cOpoca paJlMOAKTHBHEIX MPOTEUEK U Jp.), B HEKOTOPBIX M3 HUX TaKXKe BBIIC-
JISIOTCS PAAMOAKTUBHBIE MHEPTHBIE I'a3bl.

JIoAroBpeMEHHOE PaANAIllMOHHOE 3arpsi3HEHUE CO3/1aI0T 00OTaTUTENbHBIE TIPO-
M3BOJICTBA I10 TOJITOTOBKE SIIGPHOTO TOIUIMBA. B mporecce nepepaboTKH, Hampu-
MEp, YPAaHOBBIX pyJa 00pa3yeTcsi OrpOMHOE KOJIMYECTB O OTXOJOB — «XBOCTOBY.
['maBHO# ke mpoOIeMOl SIBISIETCS HE KOJOCCAIbHBIM 00bEM OTXOJ/OB, a TO, UTO
OHM OCTaHyTCS PaJWOAKTUBHBIMH B T€UCHHE MUJUIMOHOB JIET, 3arpsA3HsAs aTMO-
cepHbIii BO3AyX Ja)ke TOTJa, KOTJla HUKaKoro MPOU3BOJICTBA yKe He Oy/IeT.

B nocnennue ronpl B CBSI3U € pOCTOM YHCIIA PAJIUO- U TEJIECTIEPEIAI0IINX CTaH-
LA{, UCIIONB3YIOUIUX YJIBTPAKOPOTKUM IHANAa30H PaJUuOBOJIH, IIMPOKOE PACIPO-
CTpaHEHHUE paguoTeIeQOHOB U APYrol paMOTEXHUKH, a TJIABHOE MEPCOHAIbHBIX
OBM u 1pyrux 371€KTPOHHBIX YCTPOMCTB MHOTIA 3HAUUTENHHON MOIIHOCTH, MOS-
BWICS €II€ OJWH BHUJI 3arPS3HCHHUSA. DTO TaK HA3bIBAEMBIN 3JI€KTPOHHBIA CMOT,
3aKJTFOYAIOIIUICS B BRICOKOW KOHIIEHTPAIIM MUKPOBOJIH, KOTOpasi CIIOCOOHA OKa-
3bIBaTh HEraTHMBHOE BIMSHHE Ha 3J0poBbe yenoBeka. Oco0o omacHO AeilcTBUE
ANEKTPOMArHUTHBIX U3JIyYEHUN OT JIMHHUW JIEKTPOIIEpEad. YCTAaHOBJIEHO OTPULIA-
TEJIbHOE BIUSHUE U3JIYYEHUI HAa OMOJIOTMYECKUE IPOLECChl B OPraHu3Max, aKTHUB-
HOCTb TOPMOHAJIBHBIX PEAKIUM, CUHTE3 TEHETUYECKOTO MaTepuaia, MOTOK XUMH-
YECKHUX BEIIECTB U T. 1.
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7.3.5. Iko102uveckuil ped, HAHOCUMBbII NoXdcapamu

DKOJIOTUYECKasi OMacHOCTh MOKapOB MPSIMO 00YCJIOBIIEHa U3MEHEHUEM XHMHU-
YECKOr'0 COCTaBa, TEMIEPATYPhl BO31yXa, BOJAbI U ITOYBBI, 4 KOCBEHHO — U JIPYTHUX
napametpoB OC.

JIro00i1 mokap M3MEHSIET TPaHULbl SKOJIOTUYECKON HHILHW, YCIOBUS CYIIECT-
BOBAaHUS KMBBIX OPraHU3MOB. /[Mama3oH BIWSHUSA OTAENBHBIX MOKApOB Ha Iapa-
MeTpbl OC oyeHp mupok. [Toxkapel B )KHIIBIX JOMaxX, aAMUHUCTPATUBHBIX U IPO-
W3BOJICTBEHHBIX 37]aHUSX HE OKa3bIBAIOT BIUSHHUSA HAa KPyMHOMACIITAOHBIE U IJIO-
OasbHBIE OMochepHble mpolecchl. OMacHOCTh TAKUX IMOXKAPOB OTPaHUUYUBACTCS
IJIaBHBIM 00pa30M TOKCHYECKHM 3arpsi3HEHHEM BO3]lyXa BHYTpPU M BOJIM3U IOMe-
HIEHUS] U1 HOCUT JIOKalbHBIA Xapakrtep. [loxkapbl Ha ckianax yno0peHuii, B MecTax
n00bryn HedTH, Topda U T. 1. 3HAYUTENHHO 3arpsA3HAIOT Cpey OOMTaHUS Ha Me-
CTHOM ¥ PETHOHAJIBHOM YPOBHE.

CruxuiiHple NOKapbl OKAa3bIBAIOT PA3PYIUUTEIBHOE BO3ICHCTBUE HA JIECHBIE
HKOCUCTEMBI, YHUUTOXKasl HAlIOYBEHHBIN MOKPOB U (hayHy, MOBPEXKAAsT U HEPEIKO
ry0si ApEeBOCTOH, BbI3bIBasi MOBPEXKACHUE MOYBBI U €€ IPO3HI0. IMUCCUH YTIIepoia
OT JIECHBIX MO>KAPOB MOBBIIIAIOT KOHIIEHTPALIMIO MAPHUKOBBIX Ta30B B aTMocdepe
U TEM CaMbIM CHOCOOCTBYIOT INI00OAIbHOMY M3MEHEHMIO Kiumara. Ha gomto sec-
HBIX MOYKapOB B HAIlIEW CTpaHE €XKEroJHO MPUXOAUTCS 0oJiee MOJOBUHBI BCEX TO-
rubaroNIMX HACAKIECHUH, a M0 s rapeit B JecHom ¢ouze B 4,8 paza npeBsiiia-
€T IJIONIA/1b BHIPYOOK.

JIpIM OT KpYyIIHBIX ITI0KapOB BBI3BIBAET U3MEHEHUE OCBEUICHHOCTH, TEMIIEpa-
Typbl BO3/lyXa, BIMAET HAa KOJUYECTBO aTMOc(epHbIX ocankoB. Kpome Toro, abi-
MOBOW a3p030Jib U ra3000pa3Hble MPOAYKTHI, B3aUMOJAEUCTBYS C aTMOC(EpHOI
BJIAroil, MOTYT BBI3bIBATh KUCJOTHBIE OCAaJKM — JOXKIW, TymaHbl. [lomanmanue
JbIMa, POCHI WJTM JIOKS Ha JINCThS BBI3BIBAET 00JI€3Hb U rubenb pacTeHuil. Boiie-
JeHue OOJIBIIOr0 KOJMYECTBA JbIMA MPHU KPYIHBIX MOKapaX YMEHbIIAET KOJIude-
CTBO COJIHEYHOM paJiMaliiy, NOCTYNAOIIEN C 36MHOW MOBEPXHOCTH U, KaK CIEICT-
BHE, IPUBOAUT K KIIMMATUYECKUM U3MEHEHUSIM MPOJOJIKUTEIbHOCThIO HECKOJIBKO
THEH, Heelb, MecsIeB. DTH (PaKTOPHI BIUSIOT HA POCT PACTEHUN, OCOOCHHO €CTN
COBITIQJIAI0T C BEr€TAlMOHHBIM IIEPUOIOM.

MaccoBble Mmoxapsbl, IPU KOTOPBIX BBIAEISAETCS OOJIBIIOE KOJIMYECTBO JIBIMA,
CIIOCOOHBI BBI3BIBATh MOXOJIOJJAHUE HA MECTHOM U PETHOHAIBLHOM YPOBHE, HO 3TOT
IIPOLIECC HE CYWIECTBEH JUISl PACTUTENBHOCTH CPEIHMX IIMPOT 3EMHOIO IIapa, yc-
TOWYMBOW K HU3KMM TemIiieparypam (B pallOHaX yMEPEHHOTO KIMMAaTHYECKOTO
[I0sICa MAaKCUMaJIbHO HU3KHE NEPEHOCUMBIE TEMIIEPATYPHI VISl APEBECHBIX MOPOJT
nexat B uaTepBaie —15...-20 °C).

Bo Bpems noxxapoB 2010 r. yueHble UCTIONIB30BAI CITyTHUKOBBIE CHUMKH, YTO-
ObI MTpOaHAM3UPOBATh 00BEM U cepy ASUCTBUS TBIMOBBIX IUIEH(POB BOKpyr Mo-
CKBBI M MaclITaObl BO3JCHCTBU AbIMa B 3anaJHON yactu Poccuun. Dxomoru 3aduk-
CHpOBAJIM UHTEPECHBIN, HO OMACHBIA (PEHOMEH: JbIM OT IMOKapOB 00pazoBall TaK
Ha3bIBaEMbI€ MUPO-A0XKACBbIE KydeBble oOJaka. JTU o0Jaka BOJIbI, BbI3BAaHHbBIE
POCTOM TOpPSIYEr0 BO3AyXa HEMOCPEACTBEHHO U3 OTHSI, MOTYT YJEPKUBATh 3arpsis-
HEHUS B BO3/yX€E U IEPEHOCUTH TaKHE BPEAHBIE BEIIECTBA HA THICSYN KUIOMETPOB.
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Hcnonb3oBaHre KOCMHUYECKUX CHUMKOB SICHO MOKA3ajl0 OIPOMHbBIE MACHITAOBI
BO3JEUCTBUS AbIMAa OT MHOTOYMCJIEHHBIX MOKAPOB B 3alaJHOW M LEHTPaIbHOU
yacTsax Poccuu. 3arpsi3Hsitoiye Bo3AyX BEIIECTBA, COACPIKAIIUECS B ATUX JBIMO-
BBIX 3aBeCaX, CEPbE3HO BJIMSIIOT HAa KAa4eCTBO BO3JyXa M aTMoc(epHOM XUMUH,
a TaK)kKe YPOBHH BBIOPOCOB IAPHUKOBBIX ra3oB (IIPek/Ie BCEro, yrapHoro) B aTMo-
cdepy, nmpuueMm He Toiabko B Poccuu, HO u Bo Bcem mupe. Panee uccienoBarenu
u3ydaiu JeHCTBHUE 00JIaKOB BYJIKAHMYECKOTO JIbJla, OXBAaTUBIIUX EBpomy mocie
U3BEpKeHUA ByJkaHa B Mcnanauu.

B ycrnoBusx moxkapa ropeHue, Kak MpaBWio, MpoTekaeT B AP Y3MOHHOM
pexuMe. BenjectBa v mMaTepuanbl MPU 3TOM CrOPAOT HE MOJTHOCTBIO M HapsAy
c yactTuukamu caxu nomnagatoT B OC B Bujie ra3000pa3HbIX U KUJIKUX MPOTYKTOB
TOpPEHHS.

TernnoBble MOTOKH, PETYIUPYIOLIME ra3000MEH M pa3BUTHE IOXapa, odecre-
YUBAIOT MEPEHOC 3arpsi3HUTENEH B MPOCTpaHCTBE. TeueHue noxapa XxapakTepusy-
€TCSl OMNpEeJEeIECHHBIMU TapaMeTpaMHU. MAacCOBOM CKOpPOCThIO BbIropaHusi V),
Kr/(M2 + ), IUIOMIAAbI0 TIOXkKapa S, M, IJIOTHOCTBIO TEIIOBOIO MOTOKA Q, Bt/Mm?,
MPOJOIKUTETLHOCTHIO Dy, C, CKOPOCTHIO TA3000MEHA U JIBIMOBBIJICTICHHUS, TEMIIE-
patypoil 7; U T. . DTU MapameTpbl OMPEACNSIOT OOCTAaHOBKY M JIOCTUTaeMble
B KOHKPETHBIX YCJIOBHSX 3HAYCHHs ONacHbIX (haktopoB noxapa (ODII), koTopsie
MPUBOASIT K HAPYUICHUIO YCIOBUHN JKU3HEACITEIBHOCTH, 3a00JI€BaHUAM, TPaBMaM,
rubenu moxaeit. K yuciay O®II oTHOCAT TOKCUYHOCTH MPOAYKTOB FOPEHHUS, TIIOT-
HOCTb JIbIMa, TEMIIEpATypy mnoxapa u Ap. X MOKHO Ha3BaTh TAKKE IKOJIOTUUYECKU
ormacHbMH (pakTopamu noxapa (QO®PII), Tak Kak OHM HETATUBHO BO3JCHCTBYIOT
Ha YKOCUCTEMBI CYIITH U BOJIHBIX OOHEKTOB.

Cepbesnoe BiusiHue Ha OC OKa3pIBalOT MOXapbl B TexHOC(hepe (B MPOMBIIII-
JICHHOCTH, Ha TPAHCIIOPTE U JP.): B MPOJYKTaX TOPSHUS MOTYT NMPUCYTCTBOBATH Ca-
MbI€ Pa3HOOOpPa3HbIE MO XUMUYECKOMY CTPOEHUI0O U TOKCUYHOCTH COETUHEHUS,
cpenu HauOoJiee paclpOCTPAHEHHBIX — OKCHUJIBI YIJIepoja, Cephl, a30Ta, XJIOpH-
CTBI BOAOPOJ, YIJIEBOJOPObI Pa3IUYHBIX KJIACCOB, CIUPTHI, allbJETUIbl, OEH30]
¥ €ro rOMOJIOTH, TIoHapoMaTrueckue yriieBoaopoasl (ITAY) u np., a cpean caMbIx
OIACHBIX — COJIM M OKCHJIBI TSKEIIBIX METAJIOB, OeH3(a)IMpeH, THOKCHHBI. bolib-
IIMHCTBO MEPEUMCICHHBIX XUMUYECKUX BEILIECTB OKA3bIBAIOT BPEIHOE BO3/ICHCTBUE
Ha JKMBbIE OpraHu3mbl. Tak, AMoKcuHbl U [IAY cocoOHBI BHI3BIBATH OHKOJIOTHYE-
CKHe 3a00JIeBaHUs Y JIIOJIEH, a OKCHUJIbI Cephl — T'HOeIh pACTUTEIILHOCTH.

HauGonee onacHbie cuTyanuu, cBsizanHbie ¢ BosnercTBueM Ha OC, BO3HHKA-
I0T BO BpEMSI MIOKAPOB MPH PA3TUTUH JIETKOBOCILIAMEHSIOIIMNXCS M TOPIOYMX JKUJI-
Kocteil Ha HedteOazax (B pesepByapax, OOBajJOBaHHUM M 3a €ro MpeaciiaMu),
TPAHCIOPTHBIX CpeCcTBaX (IIPH MOPCKHUX MEPEBO3KAX), XUMUUYCCKUX MPEIPUITH-
X, paAualMOHHBIX O0BEKTaX, CKiajax yJ0OpeHHH, NECTULIUIOB U aBapUIHO XU-
Mu4eckH onacHbIX BemecTB (AXOB).

Hapsiny ¢ TOKCHUYHBIMU M BpEIHBIMH MPOAYKTaMu ropeHus 3arpsisHeHue OC
MOXET OBITh BBI3BAHO W OTHETYIIAIIUMH BEIIECTBAMU, UCIOJIb3yEMbIMU B MOXKa-
porymieHuu. Tak, HampuMep, U3BECTHO O pa3pylIaroiieM AeicTBUM (PEOHOB Ha
030HOBBIN cioii. Hekotopeie ranorenoyriiepoasl (Hampumep, ¢peon 13B1,

56



114B2) oco0eHHO OmacHbI, MOTOMY KaK CIIOCOOHBI JOJr0e€ BpeMs HaXOIUThCS
B aTMoc(epe U 3PpeKTUBHEE APYTUX B3aUMOJICUCTBOBATh C 030HOBBIM CIIOEM Ha
OO0JIBIINX BBICOTAX.

[TAB, nmpuMeHseMble B MTOKAapPHOM OXpaHE B Ka4ECTBE CMAYMBATEIEH U IIEHO-
oOpasoBareneil, Takxke npuunHsoT Bpea OC. [lonanas B BojjoeM, OHU IPENATCT-
BYIOT MOCTYIUICHUIO B Hero kuciopoaa. Muorue ITAB (ITO-1, I10-10, TTO-6K,
(GopaTOT) OMONOTHYECKH TPYIHO Pas3liararoTcs, B pe3yjbTaTe Yyero THOHET (HUTO-
IUTAHKTOH U PHIOBI.

Kpome toro, npu noxapax HEraTUBHOE BJIMSHUE Ha JtOAeH, guopy u ¢dayHy
OKa3bIBaeT TEIIOBOM (akTOp (I YelloBeKa KPUTUIECKON BO BpeMsl MoXKapa MmpH-
Hsata temmeparypa 70 °C). B 30He ropeHHs TemrepaTypa MOXET BO3pacTarh JIO
800...1500 °C, a wHorma (mpu OTHEHHOM IITOPME, TOPEHUH METAJIOB) M BBIIIIC.
Pa3mep 30HBI TEMIOBOr0 BO3AEHCTBUS 3aBUCUT OT MHTEHCUBHOCTH Macco- U TEll-
J000MeEHa, BUJa roproyero u T. . BOmu3u u B 30He TOpeHUs MpUYMHEHHUE Bpena
MPUPOIHON Ccpejie U TEXHOOOBEKTaM Hen30exHO. J(eificTBIEe BBICOKMX TEMIIEpaTyp
BO BpeMsl MoXapa MPUBOAUT K THOENIH PACTUTENBHOCTH WJIM 3aCTaBIsET MpeacTa-
Butenei (aopel U GayHbl UCKaTh HOBbIE MeCTa OOMTaHUs, MTOAYaC MeHee Oiaro-
IPUITHBIE, TaK KaK OTJEJIbHbIE BUJIbI CIOCOOHBI CYIIECTBOBAThH TOJIBKO B OIpeie-
JIEHHOM TeMIepaTypHOM pexxume. [Ipu necHbIX mokapax TemioBou (pakTop u3Me-
HSET MUHEpAIbHBI COCTaB TOYBBI, KUCIOTHOCTh (pH) MOYBEHHOTO TOKPOBA,
SIBIISICTCS] IPUYUHOW CMEHBI BUJIOB PACTUTEILHOCTH.

[Ipu moxapax, XapaKTepU3YIOLIMXCS BBICOKMMM TEMIIEpaTypaMH, BO3MOXKHO
3arpsi3HEHHE HEMOCPEACTBEHHO BCEX TPEX MPUPOIHBIX Cpel — BO3/yXa, BOJBI U
IOYBBI. B PE3YyJIbTaTE €CTECTBEHHBIX MPOLIECCOB 3arps3HSIOLINE BEIIECTBA MOTYT
NEPEXOIUTh U3 OJTHOM Cpeibl B APYTyI0, MUTPUPOBATh BO BHYTPEHHUE BOJIOEMBI,
[I0JI3€MHBIE BOJBI U T. [I.

OCHOBHOI NEPEHOC 3arpsA3HUTENICH MpU MOXKapax MPOUCXOAUT MO BO3AYXY.
DTOMy CHOCOOCTBYIOT ABa OOCTOSITENHCTBA. BO-MEepBhIX, OONBIIMHCTBO TOKCHY-
HBIX COCIMHEHUI C MPOAYKTaMU FOPEHUS MOCTyHaeT B BO3yX B BHJI€ HAIlPaBJICH-
HBIX KOHBEKTHBHBIX IMOTOKOB. BO-BTOPBIX, TIEPEHOCY 3arps3HUTENCH CIIOCOOCTBY-
€T BETED.

BbIOpOCH! OT NOKapOB MOYKHO XapaKTEPHU30BaTh KaK KPATKOBPEMEHHBIE U BbI-
COKOTEMIIEPATYPHBIE.

JlanbHOCTh PACIPOCTPAHEHMsI 3arpsi3HEHUM OT IOXKapoB 3aBUCUT OT JBYX
IJIaBHBIX (PAKTOPOB — BBICOTHI (pakenna v mapaMeTpoB BeTpa. MakcumallbHOE pac-
CTOSIHHE, Ha KOTOPO€ MOTYT NEPEHOCUTHCS MPOAYKTbl T'OPEHUS, ONpPEAENsIeTCs
CKOPOCTBIO BEPTHKaIbHOU MU Py3uu, mpeneabHol BBICOTOM, Ha KOTOPYIO MOI-
HUMAETCs a’p030Jb, & TAKKE CKOPOCTHIO €ro ocenanus. Yem Oobllle OTHOLIEHUE
BBICOTHI MMOJbEMA K CKOPOCTH OCEIaHUs a3p030JIs, TEM Janblie oH yHocurcs. Pac-
YEeTHBIE U SKCIIEPUMEHTANbHBIC JaHHBIE TMOKA3bIBAIOT, YTO MaKCHMallbHas KOH-
LEHTpaLus 3arpsi3HUTENEed OT UCTOYHUKOB BBIOPOCOB, BKIIIOUas MOXKAaphl, TOCTH-
raeTcsi N0 HalpaBJICHUIO BETpa HAa PACCTOSIHUM, PAaBHOM JI€CATH-, JBALIATUKpAT-
HOM BBICOTE UCTOYHUKA.
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[Ipu nmepemenieHnn U pacCEeUBaHUU MPOAYKTHI TOPEHUS MOTYT B3aUMOJICHUCT-
BOBAaTh JIPyT C JIPYrOM M KOMIIOHEHTAMHU BO3[yXa, YTO ONPEAEISAECT MX KOHIICH-
TPALMIO U MPOJIOJDKUTSIIBHOCTh HaXOXKAeHHs B aTMochepe (Bpems ku3uu). ['a3o-
oOpa3Hble MPOAYKTHI TOpeHHUs (XJIOPHUCTHIM BOAOPOJ, aMMHAK), MEPEHOCHMBIC
KOHBEKTHBHBIMHU MMOTOKAMHU U BETPOM, MPU B3aUMOJICUCTBUU C MapaMu BOJbI 00-
Pa3yIOT KHUAKUE a3PO30JIM WM aJICOPOUPYIOTCS HA YaCTHUIAX CaXHU U OCEIal0T Ha
MTOBEPXHOCTh CYIIIN U PACTECHUM.

Ha yacTunax npiMa Takke MpOUCXOIT XUMUYECKUE Peaklui ¢ 00pa3oBaHUEM
HOBBIX COEJMHEHUMN, HHOT/Ia 00JIee TOKCUYHBIX, YEM T€, KOTOpbIe 00pa3yloTcs He-
IIOCPEJICTBEHHO MPU TOPECHUM.

Ha moBepxHOCTH 4acTHI] ca)kul OOHAPY>KMBAIOTCS MUPEH, aHTPAICH, JPYTUe
[TAY, cynsdocoenunenus u ap. YacTuIpl ApiMa paginycoM 3 MKM MOTYT HaxXo-
IUTBCS B BO3JyXE HECKOJbKO JHEH, a Ooyiee MeIKue -— pajanycoMm
0,1...0,3 MKM — OCTarOTCS TaM Ha MPOTSHKCHUM HEAENb U JIaXe MecsieB. A3po-
30JI1 OCEJAIOT MO/ BO3JIEUCTBUEM CHUJIBI TSKECTH, BBIMBIBAIOTCSI OCaJKAMM U3 BO3-
nyxa. B pesynbTaTe mpoMCXOIUT HE TOJIBKO CAMOOYMILEHHE aTMOc(hephl OT Mpo-
JIYKTOB TOPEHUS, HO W 3arpsi3HEHUE JIPYTUX CPel, a TOKCUYHBIE BEIIECTBAa MPO-
JNOJDKAIOT OKa3blBaTh HETATHUBHOE [JEWCTBUE HAa YEJIOBEKA, pPACTUTEIbHOCTH
Y J)KUBOTHBIX, a TaKKe OOBEKTHI TEXHOC(ephbl (Hampumep, XJIOPUCTHIA U (HTOPH-
CTBIi BOZAOPO/I BBI3bIBAIOT KOPPO3HIO METAIIIIOB).

YCcTOMUMBOCTh K 3arpsi3HEHUIO WJIM CTENEHb CAMOOYMUILEHHUS aTMOC(epbl
BCIIEJICTBUE XHMHYECKUX M (PU3NYECKUX TPOIECCOB 3aBUCUT OT TIOTOIHO-
KJIIMMAaTUYECKUX YCIOBUHU, pelbeda MECTHOCTH, HATMYUS PaCTUTEILHOCTH U T. 1.,
T. €. CBsI3aHa C reorpauueckuMu KOOpJMHATAMU HCTOYHHKA BbIOpoca. Bee 00-
JacTH CYIIM Ha TeppUTOpUH Poccuu, MpUMBIKAOIIKUE K MOPSIM M OKeaHam (HC-
kiatouass Kacmwuit), crmocoOHBI OYeHb HMHTCHCHBHO CaMOOYHINaThcs. KaBkasckuit
peruoH, roxHas yacte Cubupu, npumMbikaromas k crpanam Cpenneit Asuu n Ka-
3aXCTaHa, TOKE OYMIIAIOTCA BECbMA 3HEPruvHoO. 3anagHas CuOupb U BHYTPEHHUE
PErvuoHbI €BPONENCKON YaCTU CTPaHbl 00JIAIal0T CPEAHEN CITOCOOHOCTBIO K camo-
OUMILICHUIO, a HEKOTOphIe pailonsl BocTounoit Cubupu u paiton KpacHospckoro
Kpasi OUMILAIOTCS OYEHb €1abo.

Jlist Gosiee TOYHBIX MPOTHO30B M OIIEHOK OMACHOCTHU 3arpsi3HEHUs] HE0OX01U-
MO MMETh CBEJICHUSI O METEOYCJIOBUSAX BO BPEMS U HA MECTE MOKapa. ITO CBA3AHO
C TEM, YTO Ha XMMHYECKHE U PU3NYECKHUE MPOIECCHl B aTMoc(depe ¢ yyacTueM 3a-
TPSA3HSIONINX BEIIECTB OKA3BIBAIOT BIHMSHUE 00JIAYHOCTH, OCAJKH, CKOPOCTh U Ha-
MpaBJIeHUE BO3IYIIHBIX TEYCHHUH, KOTOphIe (hOPMHUPYIOTCS TIOJT ICHCTBHEM TEMIIe-
paTyphl U IaBIIEHUs BO3/1yXa, pebeda MECTHOCTH U IPYTUX (PaKTOPOB.

B npsimoii 3aBUCHUMOCTH OT BUJIOB U MACIITA0OB TOXKapa HaXOAUTCS 3arpsi3He-
HHE MOYBBI U BOJIOEMOB OTHETYIIAIIMMH NIEHAMH, MTPOJIUTON HA TYLICHUU BOJIOW,
CaMHUMHM TOPIOYMMU BEIIECTBAMHU, HAIpUMEP HEDTHIO MPU PA3TUBE TOPIOYUX KU/ -
kocted. Bona, ucnonb3yemass NMpU TYWIEHHH, MOXET COAEPKaTh AHTUIIAPCHBI
Y NPOJYKTHI MUPOJIA3a TOPIOYMX MATEPUATIOB, TAKXKE B HEE MOTYT MONAAaTh APy-
rue 100aBKHM, BBOJUMbBIC B TOPIOYNE MaTEpHUaibl, KOTOPbIC BO BpeMsl TYIICHUS I0-
CTYIalOT B BOJOEMbI WJIM YE€pPE3 KAHAIU3AIMOHHYI0 CUCTEMY U3 TPYHTOBBIX BO/I,
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WJIU TIPU OCAXKJICHUHU U3 BO3/yXa, KyJla OHU BBIHOCATCS KOHBEKTHUBHBIMHU MOTOKA-
MU C OCTJIbHBIMH MPOJYKTaMU TOpeHHsl. MHOTHE TOKCUYHBIE BEIIECTBA, HAIMPU-
Mep TsDKeJIble METasUIbl M IMOKCUHBI, TIONIABIIIKE B BOJY WJIM HA MOYBY, 00J1a1at0T
CIIOCOOHOCTBIO HAKAIUIMBATHCS B OpPraHU3Max phIO, MTHUI[ U B JaJbHEUIIIEM I10
MUILIEBOM 1ENH MOMAJA0T B OPTaHU3M 4€JIOBEKa, T. €. 3arpsizHeHne OC B pe3yJib-
TaTe MOKapOB MOXKET MPOUCXOAUTH OMOCPEIOBAHHO U MPOSBISATHCS CITYCTS T'OJIbI.

Takum o0pazoM, moxap — Takou ke ucTouyHuk 3arpssHeHus OC, kak 00bek-
ThI IPOMBIIIIEHHOCTH, CEILCKOTO X035MUCTBA U IPYyTU€ OTPACIIU JIEATETbHOCTH Ye-
JIOBEKa, OTJIMYME 3aKJII0YAeTCs TOJIbKO B MaciiTabe Bo3aencTBus. [loatomy kpaii-
HE BaXXHO MPEJICTABIATh MEPY OMACHOCTH, KOTOpas BbI3BaHa Moxkapamu. PeanbHas
OIleHKa BuJa U MaciTada 3arps3HeHrs OC MOXKET YMEHBIIUTh PUCK MOCIIEACTBUI
Y TIOBBICUTH YPOBEHb 00ECIICUSHHSI DKOJIOTHYECKOM 0€30IacHOCTH.
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8. 3KOJIOI'MA U 310POBBE YE/IOBEKA

K daxTopam BHemHelH cpe/pl, OKa3bIBAIONINM BIHUSHAE HA OPTaHU3M YeJIOBe-
Ka, CJIeyeT OTHECTH:

XapakTep MHILY,

DHEPreTHYEeCKUEe BO3ACHCTBUS (BKIFOUas (PU3HYCCKUE TI0JIs);

JMHAMHYECKUN U XUMUYECKUHN XapaKTep aTMOC(EpHI;

BOJIHBI KOMITOHEHT;

OMOJIOTHYECKUE BO3IECHCTBUS,

cOaaHCUPOBAHHOCTh U CTAOMJIBHOCTh KJIMMATHUECKUX W JAaHAMA(THBIX yc-
JIOBUH,

PUTMBI IPUPOTHBIX SBICHUH U JIP.

YenoBek HE CTOIBKO MPUCIOCAOINUBACTCSA K MPUPOIE, CKOIBKO caM Mpeodpa-
30BBIBAET €€ MOoJ ceOs, MpUYeM TEMIIbl 3TUX MPEoOpa30BaHMl ¢ KaKIbIM T'OIOM
HapacTatoT. [lToMuMo mosiokuteabHoro AJis yenoBeka 3ddexra, Bce cUiibHEE cTa-
HOBSITCSI 3aMETHBI HETaTUBHBIE TIOCIEACTBHSI €T0 AesTeNbHOCTH. OHU TPOSBISIOT-
Csl B MCTOIICHUU NMPUPOJHBIX PECYPCOB, 3arpsi3HEHUU MPUPOAHBIX KOMIIOHEHTOB
(Bombl, BO3MyXa, 1MOYB, OMOTHI), pa3pyIICHUU 030HOBOTO 3KpaHa, TII00aILHOM TI0-
TEIUICHUU KJIuMaTa U T. [I.

B pesynbTare okpykamias ueioBeKa MPHUPOJIHAs M MCKYCCTBEHHAs CpEIbl
CTaJIM MEHATHCS CTOJIb OBICTPO, UTO OPTaHM3M UYEJIOBEKa 3a4acTyIO YK€ IMPOCTO HE
yCIeBaeT aJanTHpPOBAThCSI KO MHOTUM TEpeMeHaM. JTO MPHUBENIO K M3MEHEHHUIO
B CTPYKTYype 3a00JIeBa€MOCTH U MaCCOBOMY IOSIBJICHUIO HOBBIX 0OJIe3HEH.

8.1. BiuaHue npUupoAHO-3KOJIOTHYEeCKHUX
¢aKTOpOB Ha 340pOBbE Ye/IOBEKA

310poBbe — 3TO COCTOSHHE IMOJHOTO (PU3MUYECKOT0, AYHIEBHOTO M COIMAIb-
HOTO OJIaronoiyuus, a He TOJIbKO OTCYTCTBUE OoJie3Hel U Pu3ndecKux 1edeKToB.
OT MHAMBUIYAILHOTO 3I0POBbS CIEIYET OTIMYATh MOMYJISIIUOHHOE (00IeCTBEH-
HOE) 3JI0pOBBE, KOTOPOE XapaKTepU3yeTCs] CUCTEMOW CTaTUCTUYECKUX IEeMOTrpa-
¢uueckux mokasaresei, Mmokaszareseil 1eecrnocoOHOCTH, 3a00IeBaeMOCTH U T. II.
310poBbE YesioBeKa 3aBUCUT OT cocTosiHus OC, B KOTOPOH IEUCTBYIOT IPUPOIHO-
HKOJIOTHYECKHUE, COIIMATIBLHO-3KOJIOTHYECKUE U APYTUE (PAKTOPHI.
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N3nawansHO HOMO Sapiens, kak u Bce KOHCYMEHTHI 3KOCUCTEMBI, ObLIT Mpak-
TUYECKA HE3AIUINCH OT JACHCTBUS JTUMUTHUPYIOIIMX SKOJOTUYECKHUX (HAKTOPOB
OC. I1epBOOBITHBIN YeTOBEK ObLT MOABEPKEH TEM K€ (haKTOpam peryJisiuu U ca-
MOPETYJISIHUN SKOCUCTEMBI, YTO U BECh KUBOTHBIM MUP, POJIOJKUTEIHHOCTh €0
JKU3HU ObLTa HEOOJIBIION, TIOTHOCTh MOMYJISILUK — BeChbMa HU3KOW. [ aBHBIMU
OrpaHUYMBAIOMMU (PaKTOpaMu ObLIM THNepAuHaMus U HeAoenanue. Cpenu npu-
YMH CMEPTHOCTH Ha TMIEPBOM MECTE CTOSJIM MATOTCHHBIC (BBI3BIBAIOIIME OOJIC3HH)
BO3JIEUCTBUS MpUpPOAHOro xapakrepa. Oco0oe 3HaYeHUE Cper HUX HUMENU WH-
(beKIoHHbIe 00JIE3HU, OTIMYAIOIIUECS, KaK MPABUIIO, TIPUPOJAHONU 04aroBOCTHIO.

CyTh NPUPOIHOH 0YAroBOCTH B TOM, YTO BO30OyIuTenn Oojie3HeH, cuerudu-
YEeCKHEe TIEPEHOCYUKH U )KUBOTHBIC aKKYMYJISITOPBI, a TAaK)K€ XpaHUTETU BO30YU-
TEJIs CYIIECTBYIOT B JIAHHBIX MPUPOIHBIX YCIOBHSIX (04Yarax) BHE 3aBUCHUMOCTHU OT
TOT0, OOUTAET 37eCh YEJIOBEK MM HEeT (OH MOXKET 3apa3uThCsl OT JTUKHX YKUBOT-
HBIX, IPOKMBAS B 3TOM MECTHOCTH MOCTOSTHHO WJIM CITy4YaifHO OKa3aBIIKCH 3/1€Ch).
K TakuMm >XMBOTHBIM OTHOCSTCSI B OCHOBHOM I'PBI3yHBI, ITUIIbI, HACEKOMBIE U AP.

IIpupoanbie ouaroBbie 00J1e3HM — 3a00JICBAHUSI, TECHO CBSI3aHHBIC C OMpe-
JIEJICHHON TeppUTOpUEH, TeM WJIM MHBIM TUIOM JIaHAamadTa, a 3Ha4uT, U C €ro
KJIMMaTHYECKUMH OCOOCHHOCTAMHU (Takue OOJIC3HM OTJIMYAIOTCS, Hampumep, ce-
30HHOCTBIO MPOsiBICHHS). K MpUpOIHO-0YaroBbiM OOJIE3HSIM OTHOCSIT 4yMy, Ma-
JSIPUIO, TYJSIPEMUIO, KIIEHIEBOM HIIEPaNIUT, HEKOTOPbIE TeIbMUHTO3BI U JIP., TIPU
ATOM UCCJEAOBAHUS MOKA3aJIH, YTO B OJJHOM O4Yare MOTyT COAEPKAaThCs HECKOIBKO
Oone3nelt. B memoM, momoOHBIC 3a00€BaHUS MPEICTABISAIOT COOOM CEPhE3HYIO
HKOJIOTHYECKYIO U COIMAIbHO-DPKOHOMHYECKYIO MPO0IeMy.

K mpuponHo-ouaroBoMy XxapakTepy MOKHO OTHECTH BO3JCHCTBHUS Ha OHOTY
Y 4eJIOBeKa aHOMAJIbHBIX TeO(U3NUECKUX TOJIeH — YYacTKOB HAa MOBEPXHOCTH
3emut, KOTOpPbhIE OTIUYAIOTCS OT €CTECTBEHHOTO (POHA KOJTMYECTBEHHBIMH Xapak-
TEPUCTUKAMH ¥ MOTYT CTaTh HCTOYHHKOM BO3HUKHOBEHHUS OOJIE3HEW OMOTHI U Ue-
noBeka. Takoe siBJeHHWE HA3bIBAIOT reonaToreHe30M, a CaMu y4acTKU — reoma-
TOT€HHbIMHU 30HAMM. ['€0naToreHHbIe 30Hbl PaJIMOAKTUBHBIX TOJIEH BO3JEHCTBY-
I0T Ha OpraHU3Mbl TOBBIIMICHHBIM BBIJICJICHUEM paJoHa WIM YBEIMYCHUEM
COAEPKAHUS NIPYTUX PAAHOHYKIUIOB. C NEMCTBHEM BO3MYIICHHH 3JIEKTpOMAr-
HUTHOTO TOJIsI, CO37/aBaeMbIX BerblkaMu Ha CoJiHIle, CBSA3BIBAIOT 0O0JIE3HU Y JIIO-
nei (HanmpuMmep, MPH OCJIa0JICHHON COCYAMCTON CUCTEME JTO MOBBIIICHHE apTEePH-
JIBHOTO JIABJICHUS, TOJOBHBIE 00JIM, B 0CO00 TSDKENBIX CIydasX BO3MOXEH HMH-
CYJIbT WA UH(APKT).

Jlist 60opbOBI € JIEWCTBHEM €CTECTBEHHBIX (PAKTOPOB PETYIISIIIUU SKOCUCTEMBI
YeJIOBEKY IMPUIIIOCh UCIOIb30BaTh MPUPOJHBIE PECYPCHI, B TOM YHCIIE€ U HEBOC-
MOJIHUMBIE, U CO3[1aTh UCKYCCTBEHHYIO Cpeay JUIsl cBOero BeikuBaHus. Ho uckyc-
CTBEHHAs CpeJla TaKkXke TpeOyeT amantanuu 4epe3 0osie3Hu. [ maBHYIO poiib B BO3-
HUKHOBEHHUH 0OJIC3HEH B JAaHHOM CITydae UTPAIOT Cleayromue (aKTOPhl: THIIOIN-
HaMUs, Iepeeanue, HHOOPMAITMOHHOE H300MITHe, TICHX0IMOITMOHAIBHBINA CTPECC.
B cBs3u ¢ 3TUM Ha0II0a€TCSl TOCTOSTHHBIA POCT TaK Ha3bIBa€MbIX OOJIE3HEH Be-
Ka — CEpJIEYHO-COCYJIUCTHIX, OHKOJIOTMYECKUX M aJUIeprUuecKux 3a00JieBaHUMH,
ncuxuyeckux paccrporcts, CIIM/{a u np.
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8.2. BiiMsiHu e COMaJIbHO-3K0JIOTHYECKUX
¢aKTOpOB HA 340pPOBbLE YeJIOBEKA

8.2.1. 3dopoeswe uesno6eka 8 yca108uUsiX 20p0ICKoOll cpedsl

Topoackas (ypéaHu3upoBaHHAasi) cpefia — ITO HCKYCCTBEHHBIH MHp, CO3-
JTAHHBIN YEJIOBEKOM, HE MMEIOLIUI aHAJIOTOB B IIPUPO/JIE U CIIOCOOHBIN CYIIECTBO-
BaTh TOJIBKO MPU MOCTOSTHHOM OOHOBIICHHUH.

Bimsinue ropoackoi cpenibl JOCTaTOYHO SIPKO CKa3bIBAETCA HA ONPEIEICHHBIX
TEHJICHIIUAX B COCTOSIHUM 30POBbS COBPEMEHHOIO 4eNOBEKa. Tak, ¢ MeauKo-
OMOJIOrMYECKUX MO3ULUN 3KOJOTUYECKUMU (PaKTOpaMu ropoJICKON Cpefbl Hamps-
MYI0 00YCJIOBJIEHBI TAKHE MTPOLIECCHI, KAK:

akcenepanus,

HapyluieHue OMOPUTMOB,

ajulepru3anus HaceJIeHUs,

POCT OHKOJIOTHYECKOH 3a00JIEBa€MOCTH U CMEPTHOCTH;

POCT AOJH JUI] C U30BITOYHBIM BECOM;

oTcTaBaHue (U3NOJIOTHMYECKOTO BO3pACTa OT KaJIEHAAPHOTO;

«OMOJIO’KE€HHE» (OPM MHOTHX MATOJIOTHUH;

abHoJoruyecKkasi TeHJICHLIUS B OPraHU3alUu KU3HU U AP.

AKceJiepanMs — 3TO YCKOPEHUE Pa3BUTHS OTACIBbHBIX OPraHOB WJIM YacCTEU
OpraHu3Ma Mo CPaBHEHUIO C HEKOM OMOJIOTMYECKOW HOPMOIi, B TAHHOM CIy4yae —
YBEJIMYECHHE Pa3MEPOB TeJa U 3HAUYUTEIbHBIN CABUT BO BPEMEHU B CTOPOHY OoJiee
PaHHETO IIOJIOBOTO CO3PEBAaHUs. YUEHBIE MOJAraroT, YTO 3TO HBOJIOLUOHHBIN I1e-
PEXOJ B KU3HM BUJQA, BBI3BAHHBIN YJIyYIIAOIUMHUCS YCIOBUAMU KU3HH. XOpOIIEe
IIUTAHUE CHSUIO JIMMUTHpPYIOLIEE NEHCTBUE IUIIEBBIX PECYPCOB, YTO CIIPOBOLUPO-
BaJI0 POLECCHl 0TOOPa, KOTOPBIE U CTAJIU MPUUMHON aKCelepaluu.

Buonoruyeckue puTMbl — BAKHEUIINNA MEXaHU3M PETYJSIIUN (DYHKITUI
OMOJIOTMUECKUX CHUCTEM, C(POPMHUPOBABLIMIICS, KaK MPaBUIIO, MOJ BO3JIEHCTBUEM
abuoTnueckux (HakTopoB. B yCIOBUAX TOPOICKOM KU3HU OHU MOTYT HapyIIaThCS.
[Ipexne Bcero 3TO0 OTHOCHUTCS K LUPKAAHBIM PUTMAM. HOBBIM 3KOJIOTMYECKUM
(aKTOpOM CTaJl0 MCHOJIB30BAHHME AIIEKTPOOCBEUIEHUS, MPOJJIUBIIEIO CBETOBOM
JIEHb, B PE3YyJIbTATE YETO UMEET MECTO JECHHXPOHO3, BOZHUKAET Xa0THU3alus BCEX
MPEXXHUX OMOPUTMOB U MPOMCXOAUT NEPEXOJ K HOBOMY PUTMHUYECKOMY CTEPEO-
THUITYy, YTO BBI3bIBACT OOJIE3HU YEJIOBEKA U BCEX MpPEACTaBUTENIed OMOTHI Tropoja,
y KOTOpPBIX Hapyuiaercs (poTonepuo.

Anneprusanus HacelIeHuss — OJHA U3 OCHOBHBIX HOBBIX YEPT B U3MEHEHHOMU
CTPYKTYp€ MNaTOJIOTHUH JIOJEH B TOPOACKOU cpene. AJJIeprus — H3BpAIlCHHAS
qyBCTBUTEIBHOCTh (PEaKTUBHOCTH) OpPraHW3Ma K TOMY WJIM HHOMY BEIECTBY, TaK
Ha3bIBaeMOMY aJuiepreHy (IPOCThIM U CJIOXKHBIM MHUHEPATbHBIM U OPTaHUYCCKUM
BeniecTBaM). [10 OTHONICHUIO K OPraHW3MY Pa3IMYyaroT AJUICPreHbl BHEIIHUE —
IK30a/JIePreHbl U BHYyTPEHHUE — ayTOoaJuIepreHbl. DK30aJUIEPTeHbl MOT'YT OBITh
UHPEKIMOHHBIMU (0O0JIE3HETBOPHBIE W HEOOJIE3HETBOPHBIE MUKPOOBI, BUPYCHI
W JIp.) 1 HEeUH(PEKIMOHHBIMU (JIOMAIIHSS MBLUTH, IEPCTh KUBOTHBIX, MBUIBIIA Pac-
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TEHUH, JICKapCTBEHHBIC Tpenaparbl, OCH3UH, XJOPAaMUH U JIPYTHE€ XUMUYECKHE
BCIIIECTBA, a TAKXKE MSCO, OBOIIH, PPYKTHI, ATOMBI, MOJIOKO H T. JI.). AyToajiepre-
HBl — 3TO KYCOYKM TKaHEH MOBPEXKIEHHBIX OPraHOB (ceplia, MEeYeHH), a TAKKe
TKaHH, OBPEKJACHHBIC TIPH 0XKOTE, JTy4YEBOM BO3/IEHCTBUM, OOMOPOKEHUHU U T. T.

[TpuunHo# amrepruyeckux 3adoseBaHuii (OpOHXHUATBHONW aCTMbI, KPAaIIMBHH-
IIbI, JICKAPCTBCHHOM aJUIEPTUH, PEBMATH3Ma, KPACHOW BOJMAHKH W JIP.) SBISCTCS
HapyLICHUE UMMYHHOM CUCTEMBI YEJIOBEKA, KOTOpAsk B PE3YJIbTATE IBOJIIOLMHU HA-
XOJIJIaCh B PAaBHOBECUU C NMPUPOAHON cpenou. ['opoackas xe cpena xapakTepu-
3yeTcsi Pe3KO CMEHOW JOMUHUPYIOIUX (DaKTOPOB U MOSIBICHUEM COBEPILIEHHO
HOBBIX BEIIECTB — 3arpsA3HUTENEH, BO3AECHUCTBUSA KOTOPBIX PaHEE UMMYHHAsl CHUC-
TEeMa 4esioBeKa He UCHbIThiBasIa. [l0aTOMY amieprusi MokeT BOBHUKHYTH 0€3 0CO-
O0ro TOMy CONPOTHUBJIEHHUS OpraHU3Ma, U TPYIHO OKHUJATh, YTO OH BOOOLIE CTa-
HET 110 OTHOLLICHHIO K HEU PE3UCTEHTHBIM.

Bricokas oHkonoruueckas 3a00JieBaeMOCTh U CMEPTHOCTh — OJIHA U3 Haubo-
Jiee MOKa3aTeIbHbIX MEAUIMHCKUX TEHACHIMI HEeOJIaronoiayyuss B TOM WIM HHOM
ropoJie Wiy, HaIpUMeEp, B 3apAKCHHON paJualeil MECTHOCTH. 3a00J€BaHUs MO-
TO0OHOTO pojia BbI3BaHbI OmyxoysiMu. OnmyxoJim — HOBOOOpa3oBaHUs, U30BITOU-
HbI€ MATOJIOTMYECKHE pa3pacTaHus TKaHed. OHM MOTYT ObITh J0OpPOKaYecTBEH-
HbIMHM — YIUIOTHSFOIIMMU WM Pa3JABUTAIOIIMMHU OKPYXKAIOIIME TKaHU, U 3J10Ka-
YeCTBEHHBIMH — IIPOPACTAIOIIMMH B OKPYKAIOIIWE TKAHU W Pa3pyLIAOIIUMHU
ux. Pa3pymas cocyzpl, 310Ka4e€CTBEHHBIE OIyXOJU MONAaAal0T B KPOBb U Pa3HO-
CSITCS TIO BCEMY OpPTraHW3My, 00pa3ysl Tak Ha3blBaeMble MeTacTa3bl (00pokayect-
BEHHBIC OITyXOJIM METACTa3bl HE 00PA3yIOT).

Onkosoruyeckue 3a00J€BaHUs BBI3BIBAIOTCS ONPEEICHHBIMU BEIIECTBAMH,
Ha3bIBAEMBIMH KaHIIEpOTeHHBIMU. KaHIeporeHHble BemecTBa (rped. «poxKaaro-
IIME paKk»), WK MPOCTO KAHIEPOTeHbI, — 3TO XUMHUYCCKHE COCIWHCHUS, CIO-
cOOHBIE MPU BO3JIEUCTBUM HAa OPraHU3M BbI3BaTh B HEM 3JI0KAU€CTBEHHBIE U J00-
pOKauecTBEHHbIE HOBOOOpa3zoBaHUs. M3BECTHO HECKOJIBKO COT TAaKHX COCIHHE-
Huil. [1o xapakrepy IelCTBHS OHU PA3ACISAIOTCS HA CIEAYIOIINE TPYIIIbI:

MECTHOTO JIEVCTBUA;

OpPraHOTPOINHBIE — MOPAKAIOLINE ONPEACIICHHBIE OPTaHbI;

MHOKECTBEHHOT'O JIEICTBUS — BBI3BIBAIOIIME OITYXOJIM B PA3HBIX OpraHax.

K kaHueporeHam OTHOCATCS MHOTME LHUKINYECKHE YTIEBOAOPOIbI, a30TOKpa-
CUTENH, alKanupyromue coenaruHeHuss. OHM conepxkaTcs B 3arpsA3HEHHOM Ipo-
MBIIIJIEHHBIMU BBIOpOCAMH BO3AyXe, Ta0AYHOM JbIME, KaMEHHOYTOJbHON CMOJIe
U cake. MHOrMe KaHIIEPOTE€HHbIE BEIIECTBA OKA3bIBAIOT MYTar€HHOE BO3/ICHCTBUE
Ha OpPTraHMU3M.

[ToMHMO KaHIIEPOTEHHBIX BEIIECTB, OMYXOJHW MOTYT OBITh BBI3BAHBI €IIIE
Y OIIyXOJIEPOJHBIMA BHPYCaMHM, a TAKK€ NEHCTBUEM HEKOTOPBIX M3IIYYEHUH —
yIbTPa(hHOIETOBOTO, PEHTT€HOBCKOTO, PaIMOAKTUBHOTO U JIP.

OrnyxoJid MOpa)karoT HE TOJIBKO YEJIOBEKa U KMBOTHBIX, HO M pacTeHus. B mno-
CJIETHEM CITydae OHU MOTYT OBITh BbI3BaHbI Ipr0amMu, OaKTepUsiMU, BUpyCcamH, Ha-
CEKOMBIMH, JIEUCTBHEM HHM3KHX TEMIIEpaTyp M 00pa3yroTcs Ha BCEX YacTAX U Op-
ra"ax pacteHui. K npexaeBpeMeHHONU ruOeny pacTeHUid MPUBOJUT PAK KOPHEBOM
CUCTEMBI.
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PakoBrie 3a007€BaHNs B 3HAYUTEIILHOW MEpPE 3aBUCAT OT HKOJIOTHYECKOM 00-
CTaHOBKH, T. €. kauecTtBa OC, B TOM 4YHUCI€ U TOPOACKON. IKOJIOTUUECKUMN TTOAXO]T
K 9TOMY SIBJICHUIO CBUJICTEIILCTBYET O TOM, YTO MEPBONPUUUHON paka B OOJBIINH-
CTBE CITy4aeB SIBJISIIOTCSI MPOLIECCHl U MPHUCIOCOOICHUST 0OMEHa BEIIEeCTB K BO3-
JEWCTBUIO HOBBIX (DaKTOPOB, OTJIMYHBIX OT MPUPOJHBIX, U B YACTHOCTU KaHIEPO-
TE€HHBIX BEIIECTB.

B nenom, pak Hago paccMaTpuBaTh Kak pe3yJibTaT paz0alaHCUpOBAaHUS Opra-
HHU3Ma, II0ATOMY €TI0 MOXKET BbI3BaTh MPAKTUUECKHU 000 akTop cpepl (HMiu ux
KOMIUIEKC), CIIOCOOHBIN MPHUBECTH OPraHMU3M B Pa30aJaHCHPOBAHHOE COCTOSHHE,
KOTOpPO€ BO3HUKAET, HANpUMeEp, BCIEIACTBHE IPEBBIIICHUS BEPXHEH MOPOrOBOM
KOHIICHTPAIUU 3arps3HUTENEH BO3AyXa, MUThEBOM BOJbI, TOKCUYHBIX XUMHYECKUX
AJIEMEHTOB B PAIlMOHE MUTAHUSA U T. ., T. €. TOT/1a, KOrAa HOpMaJbHas PEryJIsaLus
(yHKUIHI OpraHu3Ma CTAHOBHUTCSI HEBO3MOKHOM.

Poct nonu nuil ¢ U30BITOYHBIM BECOM — SIBJIEHUE, TaK)K€ BBI3BAHHOE OCOOCH-
HOCTSIMH TOPOJICKOM cpenibl. Cpeau TJIaBHBIX MPUYUH ATOTO SIBJICHUS MEpeeaHue
1 HU3Kas GU3UYEeCcKasi aKTUBHOCTb.

Poxxnenue Ha cBeT OOJIBIIIOTO KOJWYECTBA HEJOHOIICHHBIX, a 3HAYUT, (hu3nye-
CKM HE3pesbIX, AeTed — elle OJAWH ToKa3aTelb KpaiiHe HeOJarompusiTHOro Co-
CTOSIHHSI Cpeibl OOMTaHUs YeIOBeKa. JTO SBJICHHUE CBA3AHO C HAPYIICHUSIMU B Te-
HETUYECKOM ammapare U pocToM anantupyeMoctu K uameHeHusam OC. duszunono-
ruyeckasi He3pejoCTh SBJSETCS PEe3ylbTaTOM PE3KOro JucbaliaHca co Cpeiowu,
KOTOpasi CJIMIIKOM CTPEMHTENIbHO TpaHchopMupyercs, ¥ MOXKET UMETh JaJeKO
UIYyIIUE MOCIEICTBUS, B TOM YHCIIE IMPUBECTU K aKCeJIepaluu U APYTrUM HU3MEHE-
HUSM B POCTE YEIIOBEKA.

CoBpeMeHHOE COCTOSIHHE YelIOBeKa KaKk OMOJIOTMYECKOr0 BUJA XapaKTepHU3y-
€TCsl elle MEeJbIM PSIOM MEIUKO-OMOJIOTUYECKUX TeHICHIINH, CBA3aHHBIX C U3Me-
HEHUSIMHA B TOPOJICKOW Cpejie. pOCTOM OJU30PYKOCTH M Kapueca 3y0OB y IIKOJIb-
HUKOB, BO3paCTaHUEM JIOJIM XPOHUYECCKUX 3a00JI€BAaHNH, TOSBIICHUEM BCIIEACTBUE
HAYYHO-TEXHHYECKOTO MPOrpecca paHee HEM3BECTHBIX OoJie3HEH (pagualMOHHOM,
aBUAIIMOHHOM, aBTOMOOWJIBLHOM, JIGKAPCTBEHHOM W MHOTUX JAPYTHX Ipodeccuo-
HAJIBHBIX 3a00JICBaHUI).

CepbesHyto npo0iaeMy NpeACcTaBiIsgeT pocT HHPEKIMOHHBIX Oose3Hel. Konmue-
CTBO JIIOJIEH, MOPAKEHHBIX MaJIsipUei, TeMaTUTOM U MHOTMMH JIPYTUMU OOJIE3HSIMU,
HCYMCIISICTCS] OTPOMHBIMU It pamu. MHOTHE MEAMKU CUUTAIOT, YTO CIIEAYET rOBO-
PUTH HE O 1001, a JUIIb O BPEMEHHOM ycriexe B 00ph0e ¢ 3ITUMU OOJIC3HAMHU.

B nocnenaue roasl B FOro-Bocrounoit A3uu 11011 THOHYT OT COBEPIIIEHHO HO-
BBIX SIHUJAEMHAN — aTUIIMYHI MTHEBMOHMM B Kurtae, ntuubero rpunma B Tawnanze.
[To manaeiM HUU muxpoOuosnorun u snuaemuosnoruu um. Ilacrepa, «BUHOBATHI»
B 3TOM HE€ TOJBKO MYTAar€HHbIE BUPYCHI, HO U cJia0asi N3y4eHHOCTh MUKPOOPraHu3-
MOB: Bcero u3zyudeHo 1...3 % ot ux obmero konuuectsa. MccaenoBarenn mpocTo He
3HAJIM PaHBIIE T€ MUKPOOBI, KOTOPBIC SIBUJIUCH MPUINHON HOBBIX HH(EKITHI.

[TpuunHO¥M MHOrMX 3a0oseBaHHi (OXKUpPEHHUs, paka, KapAHOJIOTHUECKHX 00-
Je3HEH W JIp.) SABJISIOTCS TaKXKe a0MOJIOTHYecKHe TeHJAeHIHMH — TaKUe YepThl
oOpa3za KU3HM YeJIOBEKa, KaKk TUIOIMHAMUS, KypeHue, HapkoManus u ap. K stomy
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psiy OTHOCHUTCA U CTEPHJIM3alMs cpelbl — (QpoHTalbHas 60phda ¢ BUPYCHO-
MUKpPOOHBIM OKPY’KEHHEM, KOI'/1a BMECTE C BPEAHBIMU YHHUTOXKAKOTCA U MOJIE3-
HbI€ (POPMBI )KMBOT'O OKPYKEHUS YEJIOBEKa.

8.2.2. 'u2ueHa u 300posbe yes108eKka

I'urmena — Hayka o 310poBOM oOpa3ze >ku3HH. OHa W3y4aeT BIUSHUE pa3HO-
o0pa3HbIX (PaKTOPOB Cpelbl Ha 370POBbE YEIOBEKA, €ro paboTOCIOCOOHOCTH
Y TIPOJIOJDKUTEIHHOCTD KM3HU. K HUM OTHOCST TpHUpOAHBIE (HDaKTOPHI, OBITOBHIC
YCIIOBUS M O0IIECTBEHHO-TIPOU3BOICTBEHHBIE OTHOIIICHHUSI.

['uruena HampapiieHa Ha pa3pa0OOTKy HAy4YHBIX OCHOB CAaHMTapHOIO HaA30pa,
000CHOBAaHNE CAHUTAPHBIX MEPONPHUATUH 1O 03/I0POBICHHUIO HACEIEHHBIX ITyHKTOB
U MECT OT/bIXa, OXpaHy 3/I0pOBbs JETEH U MOAPOCTKOB, Pa3pabOTKy CaHUTAPHOIO
3aKOHOJIATEIbCTBA, POBEACHUE CAHUTAPHOM SKCIEPTU3bI KAUECTBA MUIIEBBIX IIPO-
JTYKTOB U MPEAMETOB ObITOBOr0 00uxoja. BaxkHelas 3ajaya 3Toil HAyKu — pas-
paboTKa TUTMEHNYECKUX HOPMATUBOB JIJIsl BO3[yXa HACEJIEHHBIX MECT U MPOMIIPE/I-
MPUSITUIA, BOJIBI, POIyKTOB MUTAHUS U MAaTEPUAJIOB JIIsl OJCKIBI U 00YBU YETIOBEKa
C LIEJIbI0 COXPAHEHUS €T0 3/I0POBbs U MPEAYIIPEKICHUS 3a00I€BaHUM.

['maBHBIM cTpaTernyecKuM HampaBJICHUEM B HAYYHO-TIIPAKTUYECKOU AESATEIb-
HOCTH TMTMEHHCTOB SBIJISIETCSI HAYYHOE OOOCHOBAHHE IKOJOTHYECKOro ONTHMY-
Ma — COBOKYMHOCTH YCIIOBHH, B KOTOPBIX HAOJIOAETCsl HAWIy4Ilas >KU3HEH-
HOCTb U KOTOPBIM JIOJKHAa COOTBETCTBOBATH Cpela OOUTAHMS YEIOBEKA. DTOT OIl-
TUMYM JOJIKEH 00€CTIEUnTh YEI0BEKY HOPMaJIbHOE Pa3BUTHE, XOPOILIEE 30POBBE,
BBICOKYIO TPYJOCHOCOOHOCTh U JIOJITOJIETHE.

8.3. ®akTOopsl pycKa U PaKTOPHI 3J0POBbS

®akTop pucka — oOiiee Ha3BaHUE (PaKTOPOB, HE ABISIOIIUXCS HEMOCPEACT-
BEHHOM NPHUYMHOM ONpPEIEICHHON OO0JE3HH, HO YBEINYMBAOIINX BEPOATHOCTD €€
BO3HMKHOBEHUA. K HUM OTHOCSTCS yClIOBUS U OCOOEHHOCTH 00pa3a KU3HH, a TaK-
K€ BPOXKICHHBIE WM NPUOOPETEHHbIE CBOMCTBA Oopranu3Ma. OHU MOBBIILIAIOT Be-
POSTHOCTh BO3HUKHOBEHUS Y WHAMBUIAYyMa OOJIE3HU W/WIHM CIIOCOOHBI HeOIaro-
MPUATHO BIMSATH HA TEYEHUE U TIPOTHO3 UMEIOLIErocs 3a00JI€BaHuUs.

OOBIYHO BBIICISIIOT OMOJIOTUYECKUE, FIKOJIOTMUECKHUE U COLMANIbHBIE (DaKTOPbI
pucka. Eciiu k HUM IPHUCOBOKYNHTH (DAKTOPBI, SIBISIOLIUECS HEMOCPEICTBEHHON
IPUYMHON OO0JIE3HH, TO BMECTE MX HA3bIBAIOT (haKTOpaMM 310poBbi. [locnenHue
UMEIOT aHAJIOTUYHYIO KJIacCU(UKALIHIO.

Buonozuueckue gpakmoper pucka 00ycnoBI€Hbl TEHETUUECKUMH U TPUOOpPETEH-
HBIMH B IIPOIIECCE OHTOreHe3a 0COOEHHOCTSMU OpraHu3Ma yenioBeka. M3BecTHo, uTo
HEKOTOpbIe OO0JIE3HU Yallle BCTPEYAIOTCA B ONPEACIIEHHBIX HALIMOHAJIbHBIX U 3THUYE-
ckux rpynnax. CyniecTByeT HacjleICTBEHHAs MPEAPACHOIOKEHHOCTh K 3a00jeBa-
HUIO TUIIEPTOHUYECKON M SI3BEHHOW OOJIE3HBIO, CaxapHbIM IuabeToMm u T. 1. Jms
BO3HMKHOBEHHUSI U TE€UEHHUS] MHOTMX OOJIE3HEH, B TOM YHUCIE caxapHOro auadera
U WIIEMUYECKON OO0JIE3HH Ceplla, CEphe3HbIM (DAKTOPOM PHUCKA SIBISIETCS OXKUPE-
Hre. CyIecTBOBaHUE B OPraHU3ME OYaroB XpOHHUYECKOW WHMeKIuu (Harmpumep,
XPOHHYECKOTO TOH3HJLTUTA) MOXKET CIOCOOCTBOBATH 3200JICBAHUIO PEBMATU3MOM.
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Oxonoeuueckue pakmopwl pucka BecbMa pazHooOpasHbl. Tak, u3MeHeHus Qu-
3MYECKUX M XMUMHYECKUX CBOMCTB arMmoc(epbl BIUSIOT, HaNpUMEp, Ha pPa3BUTHUE
OpOHXOJIEroYHbIX 3a0oJeBaHuil. Pe3kue cyTouHble KOJ€OaHUsI TEeMIEpaTyphl, at-
MOC(hEepHOTO JaBJieHUs, HAMPSXKEHHOCTH MAarHUTHBIX TOJIEM YXYAIIAIOT TEYEHUE
CEPJIEYHO-COCYAUCTHIX 3a00seBanuil. MoHu3upyoiiee n3rydeHue aBisieTCsl OAHUM
U3 OHKOTEHHBIX (hakTopoB. OCOOEHHOCTH MOHHOTO COCTaBa MOYBBI U BOJBI, a Clie-
JIOBATENbHO, U MPOAYKTOB IMUTAHUS PACTUTENBHOTO U KUBOTHOTO MPOUCXOKICHUS
MPUBOJAT K PA3BUTUIO AJIEMEHTO3 — 3a00JIeBaHM, CBA3aHHBIX C M30BITKOM WIIU
HEJOCTATKOB B OPraHU3Me aTOMOB TOT'O WJIM MHOTO 3JieMeHTa. Hanpumep, Hegocra-
TOK 10/1a B TMTbEBOM BOJE U MTPOAYKTAX MUTAHUS B PAHOHAX C HU3KUM COJCP/KAHU-
€M 0/1a B IOYBE MOXKET CITIOCOOCTBOBATH PA3BUTHIO SHACMHUECKOT0 300a.

CoyuanvHuvle gpaxmopsvl pucka CBS3aHbI ¢ HEONIATONMPUITHBIMU SKUITUITHBIMUA
YCJIOBHSIMH, MHOTOOOPa3HBIMU CTPECCOBBIMH CUTYAIIMH, HEKOTOPBIMH OCOOCHHO-
CTSIMHM 0o0pa3a *H3HHU YeJIoBeKa (Harpumep, THInoAuHamMueii). OHU SBISIOTCS MPH-
YUHOM pPa3BUTHUSI MHOTHX 3a00JieBaHUW, OCOOCHHO CEpJEeYHO-COCYIUCTON CHUCTE-
Mbl. Bpenubie npuBbiuky (Hanmpumep, KypeHue) — (HakTop pucka BOSHUKHOBEHUS
OpOHXOJIETOYHBIX M CEPJICUHO-COCYAUCTHIX 3a00JieBaHUM, yIOTPEOICHUE aIKOTO-
71 — pa3BUTHUSI AJIKOTOJIU3Ma, O0JIe3HEel IeueHu, cepalia u Jp.

Haubonee HeOmaronpusiTHO OIIEHUBAETCS COBOKYITHOE BO3JICHCTBHE Ha Opra-
HU3M HECKOJIbKUX (paKTOpoB pucka. Hampumep, oxxupeHue, TUIOMHAMUS, Kype-
HUE U HapyllIeHUE yriIeBOAHOr0 OOMEHa, ACHCTBYsSI OJHOBPEMEHHO, 3HAUUTEIbHO
YBEJIMYMBAIOT PUCK PA3BUTHSI UIIEMUUECKOU OOJIE3HU Cep/IIia.

[Ipu Bceil 3HAUMMOCTH BIUSHUS BHEUTHEH CpeJlbl POJIb HACIEICTBEHHBIX (pak-
TOPOB JJIs1 3I0POBbS YEIOBEKA YaCTO OKa3bIBaeTCs ompeaeistomeid. Ecinu npyrux
(bakTOpOB pUCKA YEIIOBEK MOXKET U30€KaTh, TO HACIEACTBEHHOCTh — €ro (daTyM.
VYcnoBus cpeaipl MOTYT JIMIIbL U3MEHUTH MOTEHIIUAI YE€JIOBEKa B paMKaxX HOPM pe-
aKiuii, B IpejeliaXx TeHOMHBIX 3aKOHOB pearupoBaHUs, HO HE HM3MEHHUTh CaMm
TE€HOM.

MopdodyHkImoHaabHass KOHCTUTYIUA, MPeo0ialaHie TeX WM WHBIX HEPB-
HbIX W TICUXMYECKHX IIPOIIECCOB, CTEMEHb MPEIPACIOI0KEHHOCTH K TEM WU
HMHBIM 3a00JICBAaHUSIM YeJIOBEKa JETEPMUHUPOBAHBI €r0 FeHOTUIIOM. B Hacnenct-
BEHHOCTH YEJIOBEKA, MO-BUAMMOMY, 3aJI0KEHO M TAaKO€ CBOMCTBO, KaK JKU3HECH-
HOCTh, KOTOpas OTpaXkaeT IUIOJOBUTOCTh U jAojdronerre ocodbu. UIMEHHO »TuM
CBOMCTBOM OOBSCHAETCS TaK Ha3bIBa€MbIM MapajoKC OJTOKUTENEH, KOTraa Jaxe
pU HAJIMYUU MHOKECTBEHHBIX MAaTOMOP(OJIOTHYECKUX HApYIICHWH B OpraHax
Y TKaHAX HEKOTOPBIE JIFOJH KUBYT JIOJTO U UMEIOT BBICOKYIO PaOOTOCIIOCOOHOCTD.

I'enoTun, HaciemyeMblii peOCHKOM OT pojuTeliel, OpMUPYETCS Ha MPOTIKeE-
HUM KU3HU MHOTMX INOKOJeHHUW. Ha HEero BO3AEWCTBYIOT OTPOMHOE KOJIMYECTBO
(bakTopoB cpepl: GU3NIECKUX, XUMUICCKUX, OMOJIOTHYECKIX, COIMMAIBHBIX U JIp.
Nx paznuuaroT o 00bEKTY BO3JEHCTBUS, IPU STOM B KQUECTBE MOCIETHETO MOTYT
BBICTYIIATh:

1) psn mpeAIIecTBYIONMX MOKOJCHUH (0c000e 3HAYCHHE HMMEET COCTOSHHE
OC, reorpaduueckue (pakTopbl, HAIMOHAJLHBIE, PEIUTUO3HbIE, STHUYECKHUE U Ce-
MelHbIe 00bIUan U TPAJAMIIMK U T. 11.);
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2) XpOMOCOMBI OyIymux poauteseld (IperMyIIeCTBeHHOS 3HAYCHHUE WMEET
o0Opa3 KU3HU OyIyIUX POAWTENCH, TaK KaK UIMEHHO OH OOYCJIOBIIMBACT IMOJIOKU-
TEJIHHOE WJIH OTPUIIATEIIBHOE BIIUSHUE Ha XPOMOCOMBI TTOJIOBBIX KJIETOK WIJIH 3apO-
JIBIIIA);

3) XpOMOCOMBI 3apOJIbIIIa B IEPHOJ] €r0 BHYTPUYTPOOHOTO pa3BUTHs (TCHHBIN
amnmapaT 0COOCHHO paHUM Ha paHHEM 3MOPHOHAJIBLHOM 3Talle pa3BUTHs, KOT/Ia Te-
HETHYECKasi MPorpaMMa peasin3yeTcsl B BUJC 3aKJIaJIKH OCHOBHBIX (DYHKIIMOHAIIB-
HBIX CUCTEM OpPTaHU3Ma).

Haubosnee dacTo HacleACTBEHHBIE HAapyIICHUs OOYCIOBIMBAIOTCA 00pazoMm
KU3HU Oyaymux poaurteneit. JKeHnmHa B nmepuoi 6epeMeHHOCTH 4acTo TMOJIBEp-
raeTcsi BO3/ICHCTBUIO IIEJIOTO PsAJia HETAaTUBHBIX (PaKTOPOB, CPEU KOTOPHIX MOKHO
OTMETHUTh HEJIOCTATOK JIBUTATEIHHOW aKTUBHOCTH, MepeeaHue, MCUXUIECKue Te-
pPETpy3KH COIMAIBHOTO, TPO(HECCHOHATHLHOTO U OBITOBOTO XapaKTepa, BPEIHBIC
MIPUBBIYKH | T. 7. Bce 3TO BeneT kK HapymeHUI0 HOPMaJIbLHOTO Pa3BUTHS TIJI0IA.

Bce 3aboneBanus, CBI3aHHBIE ¢ TCHETHUECKUMH (PAKTOPAMH, MOXKHO YCJIIOBHO
pa3zennTh Ha TPU TPYIIIIH.

1) HaciencTBeHHBIC 3a00JIeBaHMs MPAMOTO 3¢ (deKTa, B TOM YHUCIIC BPOXK/ICH-
HbIC, KOr1a peOCHOK POXKAAaeTCs ¢ MpU3HAKaMU HapylieHui (reMoguins, 1aabTo-
HU3M, peHmIKeToHYpHsl, 60se3Hb JayHa u ap.);

2) HacIle/ICTBEHHbBIC 3a00JICBaHMUs, ONMOCPEAOBAHHBIC BO3JICHCTBUEM BHEITHUX
(hakTOpPOB, — HEKOTOPBIC BH/IbI HAPYIICHUH OOMEHA BeliecTB (OTICIbHBIC BUIbI
caxapHOro auabeTa, mojarpa), ICUXHUECKUe pacCTPOUCTRA U JP.;

3) 3aboseBaHus, CBSI3aHHBIC C HACICICTBECHHON NpPEIpacHoIOKEHHOCThIO, —
aTepOCKIIepO3, TUIIEPTOHUS, UIIIEeMUYecKas O0JIe3Hb cepjlla, si3BeHHas 00Jie3Hb,
OpoHXMaNIbHAA acTMa U JIp.

Takum 00pa3om, HE BBI3BIBACT COMHEHUS 3HAUWTEIbHAS POJIb HACJICICTBCH-
HBIX (DAaKTOPOB B 3/I0POBBE UETOBEKAa. B TO ke Bpems pa3syMHBI 00pa3 >KU3HU
MOKET CHU3UTh PUCK UX HETaTUBHOTO BIIASTHHSI.

8.4. KayecTBO MeAUIIMHCKOI0 00ecrne4YeHu
U 3/I0pOBbe YesI0OBeKa

Ha niepBbIii B3r1s111, 10/ OTBETCTBEHHOCTH 37]paBOOXPAHEHHS 3a 00CCIICUeHUE
3mopoBbs (10...15 %) kakeTcs HECOKUIAHHO HU3KOH. A BeIb UMEHHO C 3TOH OT-
pacibio IEATCIBHOCTH TOCYIapCTBa OOJBIIMHCTBO JIOACH CBSI3bIBACT CBOU Hajle-
Kbl Ha 3710poBbe. Takast cuTyarus oOyCIIOBJIEHA MPEK/IE BCErO TEM, YTO O 370-
POBbE YCITOBEK Yallle BCEro BCIIOMHHAET TOT/Ia, KOTIa y)ke OOJICH, a BBI3IOPOBETh
’Ke HaJeeTCs, eCTECTBEHHO, UMEHHO Oiarogaps meauiinae. OQHAKO MPU 3TOM OH
HE 3aJyMBIBACTCS HaJ TEM, YTO Bpay 3aHMMAETCS HE OXPAHOM 310POBbBS, a Jieye-
HHUEM OOJIC3HHU.

B jeueHnn Bpad HMCHOIB3YeT HE CTPATETMUCCKUIM IMOAXOJ, KOTOPBIH CTaBHUT
IICITBI0 TOCTHKEHNE 3I0POBBS, 4 TAKTHYCCKUI — YCTPaHEHUE OCTPHIX SIBICHHIA,
BBIPA)KAIOIIUXCS B OMPEAEICHHON cuMnToMaruke (Ooe, HapyImeHUsIX (GyHKIHH,
NCUXWYCCKUX HAPYIICHHUSX M T. J1.). [Ipx 3TOM COBEpIIIEHHO UTHOPUPYETCS TO 00-
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CTOSITEIBCTBO, YTO UMEHHO CUMIITOM OTPaXaeT aJaNTHUBHYIO PEaKIMI0 OpraHu3Ma
B HOBBIX yCJIOBHSX, HAMpPaBICHHYIO HA HOPMAJIM3ALUIO CBOETO COCTOsAHUA. JJoOu-
BasICh BPEMEHHOTO (4acTO CyOBEKTHBHOTO) YIIYYIICHHUS B COCTOSIHUN OOJIBHOTO 32
cdeT 60pHOBI C CUMIITOMOM, Bpad HE yCTpaHSIEeT MPUYHHY, €T0 BBI3BABIIYIO, U, TEM
caMmbIM, 3aroHsieT OOJIe3Hb «BHYTpPH», MPOBOLUPYS €€ JaibHEilnee pa3BUTHE
U TIepexo/l B XPOHUYECKYIO popMy.

B TpaauiimoHHOM MeIUIIMHE OCHOBHBIMH CPEICTBAMU JICUEHUS SIBISIFOTCS, YC-
JIOBHO TOBOp#, (hapMaKojorus, MOKOi U ckajbrens. Kaxmaoe u3 HUX UMEeT orpe-
JIeNIeHHbIE TPEUMYIIECTBA M HENOCTATKU. Il KpUTHUECKUX COCTOSHUM, CHIIbHBIX
o0OCTpeHMil, paHeHH, peaHUMalli, pasyMeeTcs, TpeOyeTCsl UCIOIb30BaHUE TEX
CPEICTB, KOTOPBIE CIIOCOOHBI OBICTPO YCTPaHUTh OCTPBIE SBJICHUSA. DTO, IPEKIE
BCEro, (papMakoJIOruueckre M ONepalvoOHHbIE BO3AEWUCTBUA. BonbIIMHCTBO dap-
MaKOJIOTHYECKUX IMPENapaToB OTIWYACTCS CHUIIBHBIM JIEHCTBUEM U MaKCHUMAJIbHO
aKTUBU3HMPYET OpraHu3M Ha 00pbOy 3a BbpkHBaHHE. [loHATHO, YTO MOJO00HAs MO-
Ounu3alus pecypcoB OpraHM3Ma MOKET HOCUTH JIMIIb BPEMEHHBIM XapakTep
C 00s3aTeIbHBIM TOCJIEAYIOUIMM BOCCTAHOBIIEHHEM PE3EPBHOTO IOTEHLMAA.
OpHako Ans IIUTETFHOTO MPUMEHEHHUS TaKOW METOJl HETPUTOCH, TaK Kak, ¢ OJI-
HOW CTOPOHBI, HE TMO3BOJSET BOCCTAHOBUTH (DYHKIIMOHATIHHBIE PE3EPBHI, a C JIPY-
roil — SBJISIETCS TOKCHMYHBIM, BEAET K aJUIepPru3alul U JPYTHM JIEKapCTBEHHBIM
3a00JI€BaHUsAM, OCOOCHHO 3TO OTHOCHUTCSI K MCKYCCTBEHHO CHHTE3UPOBAHHBIM Jie-
KapCTBEHHBIM BellecTBaM (MPUPOJIHBIE 00JafaloT Oojiee MATKUM JEHCTBUEM).
JlurenbHOE KOHCEPBATUBHOE JieueHUE (PapMaKoIOrMueCKUMHU MpenapaTraMyu CHH-
TETUYECKOI'O MPOUCXOKACHUS OCTABIISAET CJe]l HE TOJIbKO B BUJE NEPEHECEHHOIO
3a0oJieBaHusl, HO U caMoro JiedeHus. B mepByro ouepenp OoT 3TOro cTpajaroT Ie-
YeHb, JKETyIOUHO-KUIIEYHBIA TPAKT, JIbIXaTeJbHAs CUCTEMA, JKeJIe3bl BHYTPEHHEH
CeKpelnnu. B KOHEUHOM 3ke UTOre 3TO MPUBOAUT K HAPYIICHHUIO OOMEHA BEIIECTB
B OpraHH3ME.
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9. 3 KOHOMMUKA IIPUPOAOITIOJIB30BAHHUA

9.1. OCHOBHBIE 33a4YH
3KOHOMHUKHM IIPUPOAO0I0/Ib30BaAHUA

JKOHOMHKA NPHUPOAOINOJIL30BAHUA — pasfie]l IKOHOMHUKH, H3y4arOUIHii
TJIaBHBIM 00pa3oM BOMPOCHI SKOHOMHYECKOU (B psfe ciydaeB M BHEIKOHOMHYE-
CKOIi) OIIEHKH MPUPOIHBIX PECYpPCOB U yiiepooB ot 3arpsizaenust OC.

3amau SKOHOMHKH PUPOIOTIOIB30BAHUS CICAYIOIIHE:

1) sxkoHOMU4YecKast (M BHEAKOHOMUYECKAs) OIICHKA MPUPOIHBIX PECYPCOB;

2) ompeneneHrne YKOHOMHUUECKOTo (M BHEOKOHOMHUYECKOTO0) yIiepOa, HaHOCH-
MOTO HapOJIHOMY XO3SICTBY B pe3yJibTaTe HEPallMOHATBLHOTO MPHUPOAOIOIH30Ba-
HUS, U BEJIMYMHBI 3aTPaT, HEOOXOIUMBIX ISl IMKBUIAIIUU €TI0 TTOCIEICTBUN;

3) BeIOOp Hambosee 3(p(GEKTUBHBIX BAPHAHTOB HCIOJIL30BAHUSA MPUPOTHBIX
pPECYPCOB M MPHUPOJOOXPAHHON JESATENBHOCTH, OLIEHKAa aOCOJIIOTHOM U OTHOCH-
TeIbHOM d(PPEKTUBHOCTU MTPUPOJOOXPAHHBIX 3aTPAT;

4) pa3paboTKa IKOHOMUYECKUX METOJIOB YIPABJICHUS MPUPOJIOOXPAHHOM Jiesi-
TEJIBHOCTBIO U MaTEpUAIIBHOTO CTUMYIHpoBaHus oxpanbl OC.

JKOHOMHYECKAs] OLlEHKA NMPUPOAHBIX PeCypcoOB — 3TO OMNpEACNICHUE UX
OOIIIECTBEHHO! TOJIE3HOCTH, T. €. BKJaJa JaHHOTO pecypca (ero eIUHHIBI) B IO-
BBIIICHUE YPOBHS YJOBIIETBOPEHHUS UYEIOBEUECKUX MOTPEOHOCTEH depe3 Mpou3-
BOJICTBO MJIM IOTPEOJICHHE.

BHeIKOHOMUYECKAs] OlleHKA NMPHPOIHBIX PECYpPCOB — OSTO OMpECIICHNE
DKOJIOTUYECKOH, 3APaBOOXPAHUTEIILHON, COLMAIBHOM, COLMAJIBbHO-
IICUXOJIOTMYECKON (MOPaIbHOM M KYJIbTYPHOMH), PEIMTHO3HO-KYJIBTOBOH M HHOMN
[EHHOCTH MPUPOIAHOTO pecypca, OOBIYHO HE BBhIpaKEHHAas B YKOHOMHUYECKHUX I10-
Ka3aTeJsIX UM YCIIOBHO BhIpa)KEHHAS B IEHbIrax Kak CyMMa, KOTOPOM MOXET U TO-
TOBO IMOKEPTBOBATH OOILECTBO JJIsl COXPAHEHUS PUPOJHBIX PECYPCOB.

DKOHOMMYECKas OIICHKA MPUPOJHBIX PECYPCOB BBINOIHSET ABE (QYHKIUH:

YUETHYI0 — IOKa3bIBAaeT, KAKUM HallMOHAJIbHBIM OOTraTCTBOM 00JIaJjaeT cTpa-
HA, Ha YTO MOKHO PaCCUUTHIBATh B PA3BUTHH IIPOU3BOJICTBA,

CTUMYJIMPYIOIIYI0O — CO3JaeT OCHOBY JUIS BBEJCHUS IIJIATHI 38 HKCIUTyaTaI[HI0
IPUPOJIHBIX PECYpPCOB C YUYETOM yIiepda U ero BO3MEIICHHUS B CIy4yae UX Hepa-
[IUOHATILHOTO UCIIOJIb30BAHMUS.
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B HacTosimee BpeMsi CyIIECTBYIOT JBE€ OCHOBHBIE KOHIIEMIIMM 3KOHOMHYE-
CKOM OIIEHKHU MPUPOJHBIX pecypcoB. [Ipu 3aTpaTHON KOHUENIIMUA YUYUTHIBAIOT-
Csl pacXoJibl HA OCBOCHHE MPUPOJTHBIX PECYPCOB, @ KAYE€CTBO MPUPOJIHBIX OJar u
UX TIOJIE3HOCTh BBICTYHAIOT KakK JOTOJHUTENIbHBIN (akTOp Mepbl IIEHHOCTH.
PenTHasi KoHUenuus MoapazyMeBaeT ucyuciaeHue qudepeHnanibHON PEHTHI,
T. €. pa3HOW BEIUUYMHBI J0XO0Ja, MOJy4yaeMOW MNP IKCILUTyaTallud MPUPOIHBIX
PECYPCOB Pa3IMYHOr0 KAa4ecTBa M MECTOIOJIOKCHHS (HAIPUMEp, 3eMeJb BBICO-
KO- U HU3KOIUIOJOPOJHBIX, PACIIOI0KEHHBIX AAJIEKO WIHU OJIU3KO OT TPAHCIOPT-
HBIX ITyTEH, U T. 1I.).

[Ton ymep6oM B mpupoAONOSb30BAHUM MOHUMAIOT (DAKTUYECKUE WM BO3-
MO>XHBIE IKOHOMHYECKHE U COIMAIbHbIE MOTEpU B pe3yJibTaTe U3MEHEHHS TpH-
POOHOM Cpenbl MOJ BO3JCHCTBHEM XO3SMCTBEHHOM JEATEIBHOCTA YEIIOBEKA.
Hx knmaccupuuupyroT Ha HCYHCISEMble (IKOHOMHYECKHE M COIMATbHO-3KOHO-
MHUYECKHE) U YCIOBHO UCUHCIIsIeMbIe (COIMAIbHBIC U SKOJIOTHICCKUE).

B kauecTBe npumepa npuBeneM kiaccupUKaIUo yuiepOoB B pe3ysbTare 3a-
IPA3HEHUST aTMOC(EPBL:

1. Ucuucnsemsie:

1) SKOHOMHUYECKHE:

MOTEPU BCJICACTBUE HEIOMOJYYEHHUS MPOMBIILUICHHOW U CEIhCKOXO3SMCT-
BEHHOW MPOYKIINH;

MOTEPH BCIEJCTBUE CHUKEHUS MPOAYKTUBHOCTH OMOTEOIEHO30B;

MOTEPU BCJIEACTBUE CHIKEHHUSI NMPOU3BOJUTEIBHOCTH TPYJA, BBI3BAHHOTO
pPOCTOM 3a00JIEBAEMOCTH;

MOTEPHU CHIPhsI, TOIUTMBA U MAaTEPHUAJIOB B CBSI3U C BEIOpOCaMU;

3aTpaThl HA JTUKBUJALUIO TTOCJIEACTBUN OT 3arpsi3HEHUS;

3aTpaThl HA BOCCTAHOBIICHUE WJIH MOJJIEPKaHNE PABHOBECHS B DKOCUCTEMAX;

MOTEPH BCIIEJCTBUE COKPAIICHUS CPOKa CIY>KOBI 3TaHUI U COOPYKEHUH;

2) COIMATbHO-DKOHOMHYECKHE:

3aTpathl B 001aCTH 3/IpAaBOOXPAHEHUS;

3aTpaThl HA COXPAaHEHUE PEKPEAIMOHHBIX PECYPCOB;

MOTEPH BCIEJCTBUE MUTPALINH, BEI3BAHHON YXYIIIICHUEM KA4eCTBA CPE/IbI,

JOTIOJTHUTENIbHBIE 3aTPaThl HA OTIBIX.

2. YCIIOBHO UCHYHCIsieMbIe (ITPAKTUYCCKH HE TOIAFOIINECS KOJUYCCTBCHHON
OLICHKE):

1) coumanbHEIE:

Jerpajanus JanamagdTos;

YBEJIMYEHUE CMEPTHOCTH, NATOJIOTMYECKUX U3MEHEHUI B OpraHU3Me JIFOJIEH;

MICUXOJIOTUYECKUIN yIIepO BCIEICTBUE HEYJIOBIECTBOPEHHOCTH HACEJICHUS
KaueCTBOM CPEbI;

2) 3KOJIOTHYCCKUE:

HEOOpaTUMBbIE pa3pyIICHUS] YHUKATbHBIX YKOCUCTEM;

MCUYE3HOBEHUE BUJIOB,

TeHETHYECKUH yIepo.
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JxoHomMuYeckuil ymepo6, Hanocumblii OC, — 3TO BbIpaX€HHbIE B CTOMMO-
CTHOM PopMme (haKTUUEeCKHE U BOBMOXKHBIE YOBITKH, IPUUMNHAEMbIE HAPOJTHOMY XO-
3STUCTBY 3arpsi3HEHUSIMM, WJIU JONOJHUTEIbHbBIC 3aTPaThl HA KOMIEHCALUIO 3TUX
YOBITKOB.

JxoHOMUYeCKHUH 3P PeKT MPUPOTOOXPAHHOIO0 MEPONPUATUA — OTO BEJIU-
YUHA TOJJOBOI0 AKOHOMHUYECKOTO yiepOa ot 3arpssHenust OC, npenoTBpaiiaemMo-
ro Ojarojapsi TOMy MEPONPHUATUIO, WJIM CYMMOHW MPEAOTBpPAlIaeMbIX YIIEpPOOB
Y TOJIOBOrO TMPHUPOCTA AOXOAA OT YJIYUYLIEHHS IMPOU3BOACTBEHHBIX PE3YJIHTATOB
BCJICJICTBUE MTPOBEACHUS MPUPOAOOXPAHHBIX MEPOIIPUATHIM.

IIpenorBpamaemslii 3kOHOMUYecKkuil ymep0d ot 3arpsisHeHuss OC — 370
Pa3HOCTh MEX]y BETMYMHOU yiiepOa, KOTOPhI MMENT MECTO JI0 OCYILECTBICHUS
peaTu30BaHHOTO MEPONPUATHS, U OCTATOYHBIM YIIEPOOM MOCIe MTPOBEACHUS ITO-
IO MEPOIPUATHSL.

P pekTHBHOCTD (B 00IIEM CMBICIIE) — 3TO OTHOIICHHUE MOJIC3HOTO JICHCTBHS
(addexra) Kk 3aTpauCHHBIM YCHITHSIM.

O} dekTUBHOCTh TPUPOAOOXPAHHBIX MEPOIPUATUN PACCUUTHIBACTCS 1O (Hop-
MyJie

Onow = SDY /3,
rae Opow — DPEKTUBHOCTD MPUPOIOOXPAaHHBIX Meponpusatuil; SDY — cymma
yMEHbILIEHUH yIepOoB; 3 — TOJOBbIE 3aTpaThl HAa OCYIIECTBIIEHUE MPUPOJIO-

OXPaHHBIX MEPOIPUATUM.

[IpuponooxpanHas AeATeIbHOCTh TpeOyeT oueHb Oonblux cpeactB. Hampu-
Mep, CTOMMOCTBH MPHPOJOOXPAHHOTO O00pYAOBaHUS MOXKeT cocTaBisaTh 30 %
u 00Jiee OT CTOMMOCTH BCEro 000pyloBaHus Ha npeAanpustuu. OgHaKo 3aTpaThbl
Ha OXpaHy MPUPOJIbI 00A3aTEIbHBI.

Jlis mojaepkaHusl S3KOHOMHYECKOTO ONTHMYyMa YPOBEHb IPUPOJIOOXPAHHBIX
3aTpaT JOJIKEH COCTaBIATH 0KoJIo 8...10 % oT BaJioBOro HalMOHATIBLHOTO MPOIYK-
ta (BHII). B nHamei#l crpane cymmbl ymep0a COCTaBISIFOT HPUOIUZUTEIHEHO
8...9 %, pacxoasl Ha oxpaHy mpupoasl — Toiabko 1 %. Ecnu nmonoxenue Bemieit
HE U3MEHUTCSI, TO Pe3yJIbTaTOM OYIEeT 3KOJIoruueckas karacrpoda.

9.2. KagacTpbl N1pUpPOSHBIX pEeCypCcoB

Cucrema Mep 10 BOCCTAHOBJIEHHMIO U 03710poBieHUI0 OC, a Takke ACHEKHAs
OLICHKa TIPUPOAHOTO pecypca ONMpenessiioTCsl Ha OCHOBE KaJaCTPOB NMPHUPOAHBIX
pecypcoB — CBOJia SKOHOMUYECKUX, SKOJOTMYECKUX, OPraHU3alMOHHBIX U TeX-
HUYECKUX IOKa3aTesiel, KOTOPbIA XapaKTEPHU3yeT KOJIMYECTBO M KadyeCTBO IpU-
POJIHOTO peCcypca, a TAKKe COCTaB U KaTErOpuu MPUPOIOIOIb30BaTEIeH ITOTO pe-
cypca. KagacTpsl mpeacTaBieHbl IO BUAaM MPUPOJIHBIX PECYPCOB.

3emenvubiii Kaoacmp CONEPKUT CBEACHUS O KAUECTBEHHOM COCTaBE IOYB, pac-
npesesicHNH 3eMelb TI0 HCIOJIb30BaHUI0, COOCTBEHHHMKAX 3eMiiM (BJalebliax,
apeHjiaTopax, Mmojb30Barensix). JlaHHbIe KalaCTPOBOW OIICHKH 3€MEIb YUUTHIBAIOT
IIpY TUIAHUPOBAHUH MCIIOJb30BaHUS 3€MEIIb; PACHPEIEICHUH IO LEIEBOMY Ha3Ha-
YEHUI0, UX MPEJOCTABICHUIO WM U3BSATUIO; ONMpPEIEICHUN TUIaTeKeN 3a 3eMIIIo;
JUTSl OLIEHKH CTENEHH PallMOHATIBHOTO UCIIOJIb30BaHUS 3€METTb.
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Kaoacmp mecmopoowcoenuti none3uvix uckonaemuvlx BKIIOYACT B ce0s CBelie-
HUS O LIEHHOCTH Ka)KI0r0 MECTOPOKICHHMS IOJIE3HBIX MCKOIIAEMBIX, B HEM IIepe-
YUCJICHBl TOPHOTEXHUYECKNE, JKOHOMHUYECKHUE U DKOJIOTMYECKUE YCIOBUSA UX pas-
paboTKHU.

Boowuwiii kadacmp cONEpKUT XapaKTEPUCTUKY BOAHBIX 00BEKTOB. Ero 3amaun
CBSI3aHbI C TEKYLIEH MMEPCIEKTUBHOM OLIEHKON COCTOSIHHSI BOJHBIX OOBEKTOB C Ii€-
JIbIO IJIAHUPOBAHMS MCIOJIB30BAHMS BOJHBIX PECYPCOB; MPEAOTBPALIEHUEM HCTO-
IIEHUS BOJIOMCTOYHUKOB; BOCCTAHOBJICHMEM KaueCTBAa BOJbBI JO HOPMAaTHBHOTO
ypoBHsA. Ha ocHOBE MarepuasioB BOJHOIO KaaacTpa OIpPENEsAeTCs LEIEBOE HC-
IIOJIb30BAHUE BOJ, NMPOBOJAUTCA IMACHOPTHU3ALNA U HU3BATHE W3 XO3SHUCTBEHHOTO
00opoTa HauboJiee IEHHBIX BOJAHBIX OOBEKTOB, BBOJSATCS OTPAaHUUUTENIbHBIE MEPHI
10 BOAOIIOJB30BAHUIO C LENBIO OXPAHBI BOJOUCTOYHUKOB.

Jlecnotl kaoacmp COIEPXKUT CBEACHHSI O MPABOBOM PEKUME JIECHOIO (OHJA,
KOJIMYECTBEHHOM M KaUYE€CTBEHHOM OIIEHKE COCTOSIHMS JIECOB, TPYIIIIOBOM IIOJpa3-
JICJICHUN U KaTErOPUM JIECOB 10 UX 3aLIUIIEHHOCTH, YKOHOMHUYECKOU OLICHKE JIeca.
CBenenus JIECHOTO KaJacTpa MCIOIb3YIOTCSA IS ONPENEIICHHUS] SYKOHOMHYECKON
Y DKOJIOTUYECKOW 3HAYMMOCTHU JIECOB, IIPU BBHIOOPE CHIPHEBBIX 0a3 sl 3arOTOBKHU
JPEBECUHBI, JIJISl IPOBEICHUS JIECOBOCCTAHOBUTENIBHBIX pa0OT, 3aMEHbI MaJOIPO-
JYKTUBHBIX JIECOB BBICOKONPOAYKTUBHBIMH JIECHBIMU YTOAbSIMHU.

Peecmp oxomnuubux stcueomuvix UCHOJIB3YETCA I KOTUYECTBEHHOTO U Ka-
YECTBEHHOT'O Y4eTa )KHUBOTHBIX OXOTHUYBETO (POHIA, YCTAHOBICHUS OTPAHUYCHUS
OXOTBI Ha T€ BUJBI, KOTOPBIC IPOSBIIOT YCTOWUNBBIC TEHICHIIUHA K COKPALLEHUIO
nonysiuuid. C aHaJIOTrMYHBIMU LEISIMU (POPMUPYETCSI peecmp pblOHbIX 3aNacos.
CBoeoOpa3HbIM KaJaCTpOM PEJIKHMX KUBOTHBIX U pacTeHMi ciykat KpacHas kHu-
ra Poccuiickoit denepanuu, KpacHble KHUTH PECITyOJIMK, KPAeB U 00JIACTE.

Peecmp npupoono-3anoseonuvix meppumopuii u 00beKkmo8 — 3aI0BEIHUKOB,
HAI[MOHAJBHBIX MApKOB, MaMATHUKOB MPUPOABl — TAK)KE BBIONMHSACT (QYHKIUU
KaJacrpa.

Peecmp 3acpsaznumeneri CTaBAT LENbIO y4YeT 3arpsA3HUTEICH OKPYKAIOLIEH
IPUPOJIHOM Cpelibl, BEIOPOCOB, COPOCOB, 3aXOPOHEHUM U COAEPKUTCS UX KOJIUYe-
CTBEHHAs M KAYECTBEHHAsl OLICHKA.

9.3. 0c060 oxpaHsieMble NIPUPOJAHbIE TEPPUTOPUU

Oco000 oxpansiemble npupoaubie Teppuropun (OOIIT) — TeppuToprn u ak-
BAaTOpHUH, B TIpelesiaX KOTOPBIX 3alpelleHO MX XO3SUCTBEHHOE MCIOJIb30BaHUE
U MOJJIEP>)KUBAETCS MX €CTECTBEHHOE COCTOSIHME B IIEJISIX COXPAHEHHUS IKOJOTHYe-
CKOTO paBHOBECHS, a TAK)KE€ B HAYUYHBIX, YU4EOHO-MPOCBETUTENBHBIX U KYJIbTYPHO-
scrernyeckux nensax. OOIIT npenHazHaueHbl ISl MOAJEPKAHUS 3KOJIOTHUECKOTO
OanaHca, COXpaHEHUs! TEHETUYECKOT0 pa3HOO0pa3usl MPUPOJHBIX PECYPCOB, HANOO-
jiee TOJIHOTO OTPaKEHHUs OMOTreOlEHOTHYECKOI0 pa3zHooOpasus OMOMOB CTpaHHBI,
W3YYCHUS DBOJIOIUN SKOCHUCTEM W BIIMSHUS HA HUX aHTPONOTCHHBIX (DaKTOpPOB,
a TaKKe JUIsl peIEHUS PA3IMYHbIX XO35UCTBEHHBIX U COLIMANIbHBIX 33]1a4.

Cornacuo ®enepanpHoMy 3akoHy «O0 0c000 OXpaHsSEMbIX MPUPOIHBIX TEP-

putopusx» Ne 33-03 ot 14.03.1995 r. (pen. ot 25.06.2012 r.) B 3aBUCUMOCTH OT
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CTPOTOCTH OXpaHbl Pa3IMYaAIOT TOCYJAPCTBEHHBIE MPUPOJHBIC 3aMOBEIHUKH
(B Tom guciie 6mochepHbIe), HAIIMOHAIBHBIC ITAPKH, TPUPOTHBIC TTAPKH, TOCyaAap-
CTBEHHbIE MTPUPOJHBIC 3aKa3HUKH, TAMATHUKHU MPUPOJIbI, ACHAPOIOTHUYECKHUE Map-
KA 1 OOTaHWUYECKHUE Cabl.

I'ocynapcTBeHHble NPUPOAHBbIE 3aNI0BEIHUKHA — TEPPUTOPUH U aKBATOPHH,
KOTOPBIE MOJHOCTHIO U3BATHI U3 OOBIYHOTO XO35HCTBEHHOI'O UCIOJIB30BAHMS C 1Ie-
JIBI0 COXPAHEHUsI B €CTECTBEHHOM COCTOSIHUM MPUPOJHOT0 Komruiekca. [{ns crma-
JKUBaHUS BIIUSIHUSL TIPUJIETAIONIUX TEPPUTOPUNA BOKPYT 3aMOBEIHUKOB CO3AAlOT
OXpaHHBIE 30HBbI, IJIe XO35IMCTBEHHAs JEATEILHOCTh OrPaHUYECHA.

BuocdepHbie 3an0BeIHUKN — TEPPUTOPUHU, BXOJAIIUE B COCTaB psiga rocy-
JAPCTBEHHBIX MPUPOJHBIX 3alOBETHUKOB M UCHOJB3YIOLIUECS sl (POHOBOIO MO-
HUTOpUHTa OHochepHBIX mpoiieccoB. B HacTosIiee BpemMsi B MUpE CO3/laHa €uHas
rinobanpHas ceth u3 6omnee yem 300 6GrochepHBIX 3aMOBETHUKOB, KOTOpPhIE padoTa-
10T 10 corsiacoBanHoil mporpamme FOHECKO u BeayT moctosiHHBIE HaOIIOIeHUS
32 U3MEHEHUEM MIPUPOTHOMN CPE/IbI MO BIUSHUEM aHTPOIIOI€HHOU JEATEIbHOCTH.

HanuonanbHble NMPUPOAHbIE MAPKH — OTHOCUTEIBHO OOJBIINE MPUPOIHBIC
TEPPUTOPUH U AKBATOPUH, I7Ie 00ECIICUMBACTCS BBIIIOJHEHUE TPEX OCHOBHBIX LIETICH:

9KOJIOTMYECKON — MOJAJIEp)KaHUE SKOJOTMYECKOro OajaHca M COXpPaHEHUE
HPUPOIHBIX YKOCUCTEM);

PEKPEALMOHHON — PETYIUPYEMBIN TYPU3M U OTABIX JOJEH;

HAy4YHOH — pa3paboTKa U BHEJIPEHUE METOI0B COXPAHEHUS IPUPOAHOTO KOM-
IJIEKCa B YCJIOBUSIX MacCOBOT'O JIOMyCKa MOCETUTENEH.

B HanmoHanbHBIX apKax CyIIECTBYIOT 30HbI XO3IMCTBEHHOTO HCIIOIb30BaHUS.

IIpupoanbie MapKu — TEPPUTOPHUH, OTIUYAIOIIUECS 0COO0M IKOJOTUYECKON
U 3CTETUYECKON [IEHHOCThIO, C OTHOCUTEIBHO MSTKUM OXPAHHBIM PEXUMOM M HC-
MOJIb3yEMbIE MPEUMYIIECTBEHHO IJIsI OPraHM30BAHHOTO OTAbIXa HaceneHus. [lo
CBOCH CTPYKType OHU OoJiee IPOCTHI, YeM HAIMOHAIbHBIC TPUPOIHBIC MTAPKH.

3aKka3HMKH — TCPPHUTOPHUH, CO3aBacMbIe Ha OIpEICIeHHBIH CpoK (B psie
CJIy4aeB ITOCTOSIHHO) JUISI COXPAaHEHHWS WJIM BOCCTAHOBJICHUS TPHPOJHBIX KOM-
IJIEKCOB WJIM MX KOMIIOHEHTOB M NOJJEp>KaHMs dKojormdyeckoro OanaHca. B 3a-
Ka3HUKAX COXPAaHSAIOT M BOCCTAHABIMBAIOT IUIOTHOCTHU MOMYJISIUNA OJHOTO WIIU
HECKOJIbKMX BHUJOB *KMUBOTHBIX WJIM PACTEHUM, a TaKKe MPUPOJHBbIE JaHIIIadTHI,
BOJIHbIE OOBEKTHI U JIP.

I[IaMATHUKH TPUPOABLI — YHUKAJIbHBIC, HEBOCIPOU3BOJIUMBIC MPUPOIHBIC
OOBEKTHI, UMEIOIINE HAYYHYIO, SKOJOTHYECKYIO, KYJIbTYPHYIO U 3CTETHUYECKYIO
IICHHOCTH (TIeIephl, BEKOBBIC JACPEBbs, CKaJIbI, BOJONAIb U T. 11.). Ha TeppuTtopun,
I7ie OHU PaCIOJIOKEHBI, 3ampenieHa to0as AesTeNbHOCTh, Hapyllaollas uxX co-
XPaHHOCTb.

Jenaposiornueckue mapku U 00TaHN4eCcKHe caabl — KOJUJIEKIINU JIEPEBHEB,
KyCTapHUKOB M TpPaB, CO3JaHHBIC YEJIOBEKOM C IICJIbI0 COXpaHeHUs OMopazHOo00-
pasus v 00OTaleHUsl PACTUTEIBHOTO MUPA, & TAK)KE B HAYYHBIX, YIEOHBIX U KYJIb-
TYPHO-TIPOCBETUTENBHBIX LENAX. B JeHIPOIOrHyecKux nmapkax M OOTaHUYECKUX
cajax OCYILIECTBIISIIOTCS TaKyKe padOThl MO UHTPOAYKIHUHU U aKKIMMaTHU3alUd HO-
BBIX JIJIS IAHHOTO PETHMOHA PACTCHHUIA.
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9.4. J/IuueH3uu, 40roBophbl
U JIMMHUTHI HA IPUPOAONOJIb30BaAHUE

[Topsinok monp30BaHus MPUPOJHON CPElOM U MPUPOIHBIMH PECYpPCaMU OCHO-
BBIBAETCS HA MPUHIMIAX OXPaHbl IPUPOIHON CPebl U HEUCTOUIMMOCTH HUCHOJIb-
30BaHUs MPUPOJHBIX PECYPCOB, CO3AAHUS HOPMAIbHBIX 3KOJOTMYECKUX U SKOHO-
MUYECKUX YCIIOBUH JJIsi HbIHE >KMBYLIMX U OYyIyLIUX IOKOJICHUH, oOecreueHus
IIPUOPUTETHBIX HAIPABIECHUN IMPUPOJIONOJb30BaHus, yuyera U koHTposs 3a OC.
O¢ddextuBapiMu cpeacramu oxpanbl OC U palMoOHAIBLHOTO MPUPOIONOJIB30BA-
HUS CIIy’KaT TaKHe SKOHOMUYECKHE PhIYar, Kak JULEH3Hs], TOTOBOP U JIUMUTHI.

Jlunen3us (pa3penieHue) Ha KOMILJIEKCHOE NMPHPOI0MNOJIb30BaHIHE — JIO-
KyMEHT, yJOCTOBEPSIOLINI MPaBO €ro BIAJeNblia HAa UCTIOJIb30BAaHUE B (PUKCHUPO-
BaHHBIN MEPHOJ BPEMEHU MPHUPOTHOTO pecypca (3emMenb, B, HeAp | Jp.), a TaK-
K€ Ha pa3MelIeHUe OTX0/10B, BEIOPOCHI U COPOCHI.

B nuueH3uio Ha KOMIUIEKCHOE TPUPOAOIIOIb30BaHNUE BKIIOYAIOT:

NEpPEeUYeHb HMCIOJIb3YEMbIX MPUPOJIHBIX PECYpPCOB, JUMUTHI U HOPMATUBBI UX
pacxona v U3bATHS,

HOPMAaTHUBHBIE IJIATHl HA OXPaHy U BOCIPOU3BOJICTBO MPUPOIHBIX PECYPCOB,;

HepeveHb, HOPMATHBBI M JIMMUTBI BBIOPOCOB (COPOCOB) 3arps3HSIOIINX Be-
LIECTB U pa3MELICHUE OTXO0/I0B;

HOPMATHBBI TUIATHI 32 BBIOPOCH! (COPOCHI) 3arps3HSIONIMX BEIIECTB M pa3Me-
LIEHUE OTXOJI0B;

HKOJIOTMYECKHE TPEOOBaHUS M OTPaHUUYEHUS, IPU KOTOPBIX JOIMYCKAETCS XO-
3SIICTBEHHAS WM MHAS 1€ATEIbHOCTD.

JIuueH3us Ha KOMIUIEKCHOE MPHUPOJIOINOIb30BaHUE BBLAAETCA OpraHamu
Munnpupoasl Poccnu cpokomM Ha OAMH TOJ, HO, €CIM BO3HUKAET yrpo3a IKOJIO-
rUM4ecKoil 0€30MaCHOCTH HAaCEJIEHUs], IPaBO MOJIb30BaHUS €10 MOXET OBbITh JOC-
pPOYHO mpekpameHo. JIuleH3nus uMeeT CylecTBEHHOE 3HAUYCHUE HE TOJbKO KaK
cpeacto 3amuThl OC, HO ¥ KakK OJMH U3 CIOCOOOB pEeryJIupoBaHUs MPUPOIO-
MOJIb30BAHUS.

[IpyHIMIOBI HEUCTOLIMMOCTH MPUPOJHBIX PECYPCOB M OXpaHbl NPUPOIAHOU
Cpellbl MOTYT OBbITh COOJIIOJICHBI JIMIIb NMPU KOMIUIEKCHOM MPUPOJIONOIb30BaHIH,
T. €. B T€X CJIy4asX, KOrJa UCIOJIb30BAaHUE OJIHOIO pecypca HE OKa3bIBAET BPEIHO-
ro BO3JEUCTBUS Ha Apyrue pecypcel. [103TOMy, NONYyUYHB JIULEH3UIO U IPOUAS CO-
OTBETCTBYIOLIYIO 3KCIEPTU3Y HA MPEANOIAraeMyro AESITEIbHOCTh, TPUPOIOIIOIb-
30BaTeNb JOJDKEH 3aKIIIOUYUTH JOTOBOP O KOMIJIEKCHOM MPUPOONOIb30BAHHH.

JloroBop Ha MPUPOAONOJIb30BAHNE — 3TO JOKYMEHT, KOTOPBIA MpeaycMar-
pPHUBAET yCJIOBUS U MOPSAOK MCIIOJIB30BAHUS MPUPOAHBIX PECYPCOB, MpaBa U 00s-
3aHHOCTU IPUPOJIONOJIB30BaTENs, pa3MepPhl IJIATEXEW 3a MOJIb30BaHUE MPUPOJI-
HBIMH pECypcamH, OTBETCTBEHHOCTb CTOPOH M BO3MEILIEHHE BpEa.

CocTaBHOM YaCThIO SKOHOMHUYECKOTO MexaHu3ma oxpanbl OC SBISETCS TaKxKe
JUMUTUPOBAHUE MPUPOIONOJIB30BAHUS.

JIuMHUTBHI HA TPUPOAONOJIb30BAHNE — TIPEJCIIbHbIE 00bEMbI PUPOTHBIX pe-
CYpCOB, BBIOPOCOB (COPOCOB) 3arpsI3HSIOLIMX BEIIECTB, Pa3MEIICHHs OTXOJIOB MPO-

74



W3BOJICTBA, KOTOPBIE YCTAHABIUBAOTCS ISl MPEANPUATUNR-TIPUPOIONIONB30BATENEH
Ha ONPEJEIICHHBIN CPOK. 3a CBEPXHOPMATUBHOE MOTPEOJICHNE NMPUPOAHBIX PECYp-
COB IIpeyCcMaTpUBAETCA JOMOJIHUTEIbHAS TJ1aTa.

9.5. JKoJioruyYecKoe CTpaxoBaHue

[Ipenmpusarus, a Takke rpakaaHe UMEIOT IIPaBO Ha ITOJIYYEHHE CTPAXOBOIO
BO3MeIeHus (pu T0OPOBOJIEHOM H 00S3aTEIIHHOM CTPAaXOBAaHHUM) B CIydae TeX-
HOTEHHBIX KaTacTpod, aBapuil MU CTUXUUHBIX OencTBui. OIHAKO MNpEANpUATHE
MOJKET OBITh JIMIIEHO MPaBa Ha CTPAXxOBOE BO3MEILEHUE, ECIIM OHO HEOJHOKPATHO
MPEAYNPEKIATOCH O BO3MOKHOCTH aBapuH, HO HE NMPUHSJIO HUKAKUX IPEAYIpe-
JTUTENbHBIX Mep. TakuM 00pa3oM, FIKOJOTUYECKOE CTPAXOBAHUE BBHIMOJIHSIET B OC-
HOBHOM 3KOHOMHMYECKHM CTUMYJIHMpyloUue (QyHKIUH, NOOYyKaas MpearnpusiThs
K COXPaHEHHUIO MIPUPOJHBIX PECYPCOB U OXpaHEe IPUPOAHOU CPEMBL.

B Hactosiiee Bpemst Bce 0ojiee akTyalbHBIMHU CTAHOBSITCSI U TaKUE Ba)KHbIE
IPUPOJI0OXPAaHHBIE POOJIEMBI, KaK cTpaxoBaHHe pucka 3arpssHenus OC, cTpaxo-
BaHUE MHBECTULUN B KOJOTMYECKH PHUCKOBBIE MPOEKTHI, BHIOOP MPUOPUTETHBIX
O00BEKTOB IKOJIOTUYECKOTO CTpaxoBaHMs. Pa3zBuBaroTcs u apyrue Gpopmsl 3K0JI0-
IMYECKOI0 CTPaXOBaHMUS.
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10. KOHLENIIUA YCTOMYHUBOI' O PA3BUTHUA

10.1. O61mMe N0J10KeHUA KOHIeNIIUH
YCTOMYHUBOI'O Pa3BUTHUS

TepMuH «KOHUENIHS yCTOMYMBOTIO PA3BUTHSA» BOIIEI B IPUPOJOOXPAHHBIN
nexkcukoH nocie Koudepenuuu OOH no okpy»karormieit cpefie ¥ pa3BUTHIO, KOTO-
pas coctosunack B 1992 r. B Puo-ne-XKaneiipo. YcToilunBoe pa3BUTHE OIpPEIEIsi-
JIOCh KaK «MOJIeJIb JIBUKEHUS BEpel, IPU KOTOPOM JIOCTUTaeTCs YAOBIETBOPEHUE
YKU3HEHHBIX MOTPEOHOCTEN HBIHEUTHETO MOKOJIEHUs 0€3 JIMIIEHUsI TAaKOH BO3MOXK-
HOCTH OyAyIIMX MOKOJIEHUI». B MIMPOKOM CMBICIE CTpaTerusi yCTOWYUBOIO pas3-
BUTHS HANpPaABJIEHA HA JJOCTH)KEHUE FapMOHUU MEXAY JIIOJBMU U MEXAY OOIIecT-
BOM U MIPUPOIOM.

Ilepexon kK ycTOHMYMBOMY pa3BUTHIO, COIVIACHO NMPHUHATONW Ha 3TOW KOH(EpeH-
1y Jleknapanuuy mo OKpy»arolie cpene U pa3BUTHIO, TPEOyeT pelIeHus Tpex
CTpaTErMYECKUX 3a/1a4, KOTOPbIE CTOST MePe] MUPOBBIM COOOIIIECTBOM:

1) orpaHuveHue pocTa MPOU3BOJCTBA U OTPEOJICHHUS B IPOMBIIUICHHO Pa3BH-
TBIX CTpaHax MHpA, SBJSIOMIMXCS TJIABHBIMHU MOTPEOUTENSIMU PECYPCOB M MCTOU-
HUKAMHU 3arpsA3HEHUS;

2) orpaHMYEHHE POCTa HACEIICHUS, 0COOCHHO B Pa3BUBAIOIINXCS CTPAHAX;

3) mpenoTBpalieHue yriyOJlieH!s] HEPaBEHCTBA MEXKy OOraThIMU M OCTHBIMHU,
BBepriiero /5 % uenoBedecTBa B O0pbOY 32 BBDKMBAHUE M BBI3BABLIETO 000OCTpe-
HUE COLIMAIBHBIX KOH(PIUKTOB.

B pamkax I'moGanbpHOro skonormdeckoro ¢popyma B Puo-me-Kaneiipo (1992)
ObuIM c(hOpMYIMPOBAHBI CIENYIOIINE OCHOBHBIEC IPUHLUIIBI HEPA3PBIBHOCTH JKO-
JIOTO-3KOHOMUYECKHX CBA3EH!

HYKOHOMHUYECKOE Pa3BUTHE B OTPBIBE OT KOJIOITMH BEJET K IIPEBPALICHUIO 1A~
HETHI B ITYCTHIHIO;

yHOp Ha 3KOJIOTUI0 0€3 SKOHOMUYECKOTO Pa3BUTHS 3aKpEIUISIeT HUILETY U He-
CIPABEJINBOCTb.

Hcxond U3 3TUX NPUHIUIHAIBHBIX MOJIOXKEHUNA OCHOBHBIMH HAaIpPaBICHHUSIMHU
nepexoaa Poccun K ycTOHYMBOMY pa3BUTHIO ObUTM IPU3HAHBI CIIETYIOLIUE!

CO3JaHUE MPABOBOW OCHOBBI IMEPEXOJAa K YCTOMWYMBOMY Pa3BUTHUIO, BKIIIOYAS
COBEPLICHCTBOBAHUE JEHCTBYIOIIETO 3aKOHOAATENBCTBA;
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pa3pabdoTKa CUCTEMbI CTUMYJIMPOBAHUS XO3SIMICTBEHHOMN AEATENBHOCTH U yCTa-
HOBJICHHE IPEJIETIOB OTBETCTBEHHOCTH 33 €€ SKOHOMUYECKHE PE3yJIbTaThl, IPU KO-
TOpbIX Onocdepa BOCHIPUHUMAETCS YK€ HE TOJBKO KAaK MOCTABIIMK PECYPCOB, HO
U KaK (PyH/IAMEHT >KU3HHU, KOTOPBIM HEOOXOAMMO COXPAHSTh;

OLICHKA XO3SMCTBEHHON €MKOCTH JOKAJbHBIX M PETHMOHAJIBHBIX 3KOCHUCTEM
CTpaHBbl, ONPEENICHUE T0IyCTUMOT0 aHTPOIIOI€HHOT'O BO3/IEMCTBYSI HA HUX;

(popmupoBanue 3pPEeKTUBHON CUCTEMbI OPraHU3allUN yCTONYHUBOIO Pa3BUTHUS
Y CO3/I1aHUE COOTBETCTBYIOLEH CUCTEMbI BOCIIUTAHUS U O0YUEHHUS.

Ilepexon Hamieil cTpaHbl K YCTOMUMBOMY pPa3BUTHIO — 3TO BECbMa JJINTENb-
HBI TPOLECC, KOTOPbIM TpeOyeT pelleHHs OTPOMHBIX MO MacHiTaly 3KOJIOro-
DKOHOMHYECKMX W COLMAIBHBIX 337a4, a MOTOMY OCYIIECTBIIAEMBI IO3TAITHO.
OCHOBHBIE 3TaIlbl HA 3TOM IIYTH CIEAYIOIINE:

pellIeHre CIOKHEUITUX COIUAIBHBIX U AKOHOMUYECKUX MPOOIEeM 03/10pOBIIe-
Hus OC, B epByI0 ouepeib B 30HaX SKOJIOTHUECKOro Oe/ICTBUS;

CYILLECTBEHHAs! KOJIOTU3aLUs BCEro IPOLECCa dKOHOMUYECKOIO Pa3BUTHS;

rapMOHHU3ALIMS B3aUMOJICHCTBHSI C MPUPOAOH BCETO MUPOBOTO COOOILIECTBA U JIP.

Cnenyer 0co00 OTMETUTH, UTO MEPEXO]] K YCTOWYUBOMY Pa3BUTHIO MOTPEOyeT
0€3yCIIOBHOI'O HCKOPEHEHHSI CTEPEOTUIIOB MBILUICHHMS], CBA3aHHBIX C IpeHeOpexe-
HUEM BO3MOXKHOCTSIMU OMoc(epbl U MOPOXKIAIOLIUX O€30TBETCTBEHHOE OTHOILIE-
HUE K 00ECTIIEUEHHUIO HKOJIOIMUECKOI 0€30M1acHOCTH.

10.2. [Ipupoao3aliUTHbIE MEPONIPUATUA
U POJIb TEXHUYECKOI'0 Iporpecca
B 3alllUTe OKpY>Kawlueun cpeabl

3amura OC — KOMIUIEKCHas pobiemMa, KOTopas MOXKET ObITh pPellieHa TOJIbKO
COBMECTHBIMH YCHIIUSMH CIIEITUAIUCTOB PA3INIHBIX OTpacieil HAyKH U TEXHUKH.

Hawunbonee adpdexruBnas dopma 3ammtel OC OT BpeIHOTO BO3ICUCTBUS MPO-
MBIIUICHHBIX MPEANPUATHN — MEePeX0 K MATOOTXOIHBIM U O€30TXOTHBIM TEXHO-
JIOTHSIM, & B YCIIOBHUSIX CEJIbCKOXO3SHUCTBEHHOTO MPOM3BOACTBA — K OMOJIOTHYE-
CKUM MeTOoJiaM OOpbObI C COpHSKaMU U BpeauTenasiMu. Jljis 3TOoro HeoOXOauMO
PEIINTD TENBIA KOMIUIEKC CIOXKHBIX TEXHOJIOTHYECKUX, KOHCTPYKTOPCKUX U Opra-
HU3AIMOHHBIX 3a7a4.

Huorcenepno-skonoeuveckue meponpusamus TPEANOTATalOT CO3JaHHE TaKOi
IPUPOTHO-TIPOMBIIIJIEHHOW CHUCTEMBI, KOTOpas MO3BOJWiIa Obl obOecrnedyuTs 3¢-
(eKkTHBHOE UCTOIB30BAaHUE U OXpaHy MPHUPOJHBIX PECYpPCOB B IMpoLEcce padOThI
TOTO WJIM HHOTO MPOU3BOACTBA. OHU BKIIOYAIOT TPU TPYIIIBEI MEPOTIPHUATHIA:

1. mxeHepHbIle MEPONPUATHS HANIPABIICHBI Ha COBEPIICHCTBOBAHHUE CYIIECT-
BYIOIIMX M Pa3pab0OTKy HOBBIX TEXHOJOTHYECKHX MPOIECCOB, MAIllMH, MEXaHU3-
MOB W MaTepUajoB, UCIOIb3yEMBbIX B MPOU3BOJICTBE C IEIBIO MCKIIIOUCHUS WU
CMSTUYEHUS HETAaTUBHBIX BO3JACHCTBHIA MPEANIPUATHI HAa IPUPOIHYIO CPELY.

2. DKOJIOTHYECKUE MEPOTIPUATHSI 00SCIICUYMBAIOT caMoouuiieHue (pu 3arpsis-
HCHHHU) MTPUPOTHON CPEJbl I €€ CAMOBOCCTaHOBJICHHUE (MPH HAPYIICHUH PaBHO-
Becust). OHM MOTYT OBITh A0MOTHYECCKUMHU M OMOTHUCCKUMHU.
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Abuomuueckue sxkonocuveckue meponpusmus OCHOBAHbl HA MCIIOJIb30BaHUU
€CTECTBEHHBIX, (PM3MUECKUX M XUMUYECKUX TPOIIECCOB, MPOTEKAIOUIUX BO BCEX
COCTaBJISIOIINX OHochepbl, KOTOpbIe MO3BOJSIIOT CHU3UTHh OHNACHOCTH BPEIHOIO
AHTPOTIOTEHHOT'O BO3JICHCTBHS, YMEHBIIIUTD WM UCKIIFOUUTH €T0 MOCIEICTBUS.

Buomuueckue sxonocuueckue meponpusmus. OCHOBaHbI Ha HCIOJIb30BAHUU
’KMBBIX OPraHU3MOB, 00€CIeYNBAIOMUX (PYHKIMOHUPOBAHUE HKOJIOTUIECKUX CHC-
TEM B 30HE BJIMSHUS MPOU3BoACTBA. K HUM OTHOCATCS OMOJOTHYECKasi peKyIbTH-
BaIMsl M OMOJIOTHYECKast OYMCTKA CTOYHBIX BOJ, JIMKBUAALUS 3arpsS3HEHUIN MOYB
C MIOMOIIBIO CTIEHUAIBHBIX PACTEHUN WJIM MUKPOOPTaHU3MOB, CIIOCOOHBIX H3BIIE-
KaTh U niepepaldaThiBaTh 3arpsi3HAOIINE BEIIECTBA.

3. OpraHuzalvOHHBIE MEPONPUITHUS CBSI3aHBl C YNPABICHHEM, CTPYKTYypOH
U QYHKIIMOHUPOBAHUEM  CO3[aBa€MbIX WM  JACHCTBYIOIIUX  MPUPOTHO-
MPOMBINUICHHBIX cucTeM. OHU MOAPA3ENAIOTCS Ha TUIAHOBBIE U OTIEpaTUBHBIE.

IInanosvie opeanuzayuonHvie meponpusmus PacCUUTAHbl HA JUIMTEIbHYIO
NEPCIIEKTUBY C YUYE€TOM Pa3BUTHS MPOU3BOJACTBA U HEMPOU3BOIUTEIBHON HH(Ppa-
CTPYKTYPBI KPYITHBIX MPHUPOTHO-TIPOMBIIIIIEHHBIX CUCTEM. JTO BBIOOp MecTopac-
MIOJIO’KEHHUSI HOBBIX MPOM3BOJCTB C YUYETOM PO3bI BETPOB M B3aWMHOTO PacIojo-
KEHHS IPYTUX UCTOUYHUKOB 3arpsi3HEHUI aTMOc(epbl; IEPEeIUCIOKAINS U3 TOPO-
JIOB W TIOCENKOB TMPEANPHUIATHH C BBICOKOM WHTEHCHBHOCTBIO BPEIHOTO
BO3/ICUCTBUS, BHIOOP MECTa pACIOJIOKEHUS OTBAJOB U CBAJOK; INEpeMelIeHHe
PEKpEaOHHBIX TEPPUTOPUI M OOBEKTOB KYJIbTYpPHOTO HAa3HAYEHUS U3 30H BO3-
JEHCTBUS U BIUSAHUS NPEANPUATUN B UUCTHIE 30HBI, N3BMEHEHUE MyTEeN U PEKUMOB
JBUKEHUSI TPAHCTIOPTA; YCTPOMCTBO CAHUTAPHO-3AIIUTHBIX 30H.

Onepamugnbie 0p2aHU3aYUOHHbIE MEPONpUAmMUsA TPUMEHSIOTCS B JKCTpe-
MaJIbHBIX CUTYyallUsX, BOSHUKAIOIIUX Ha MPOU3BOJICTBE WM B MPUPOIHON Cperie.
DKcTpeMallbHbIE CUTYallud Ha MPOU3BOJICTBE OOBIYHO COMPOBOXKIAIOTCS aBapusi-
MU (B3pbIBaMH, IMOXKapaMH, pa3pbiBaMu TPYOOIPOBOAOB) U MPUBOMAAT K 3AIIOBBIM
BbIOpOCaM u copocawm, 3arpssHsromum OC.

Takum 00pa3oM, HMHKEHEPHO-IKOJOTHYECKHE MEPOIPHITHS OCHOBAaHBI Ha
UKJIMYHOCTH MaTePUAIBHBIX PECYPCOB M 3aUMCTBOBAHBI y TIPUPOIBI, T/I€, KaK U3-
BECTHO, JACHCTBYIOT 3aMKHYThI€ IIUKINYECKUE MPOIIECCHl. TEeXHOIOTHYeCKHe Mpo-
IlecCchl, B KOTOPHIX B IOJIHOW Mepe YUMTHIBalIOTCA Bce B3ammopencTBus ¢ OC
Y IPUHUMAIOTCS. MEpBI 10 NPEIOTBPALICHUIO OTPUIATEIbHBIX MOCIEICTBHM, Ha-
3bIBAIOT IKOJOTH3UPOBAHHBIMHU.

Manoomxoousie u 6e3omxoouvie mexnonro2uu MPeACTABIAIOT cOO0M MpPUHINU-
NUAJIBHO HOBBIM MOAXO/A K Pa3BUTHIO BCETO MPOMBIIIJIEHHOIO U CEIbCKOXO3SMCT-
BEHHOT'0 IIPOM3BOJCTBA. [IOHATHE «IOTHOCTHIO 0€30TX0HAS TEXHOJIOTHSI» YCIIOB-
HO, TaK KaK HU OJHO NMPOMU3BOJCTBO HEBO3MOXHO 0€3 OTXOJOB, Ja)Ke MPUPOIHbIC
IUKJIBl COTPOBOXKIAIOTCS 00pa3oBaHHEM OTXOAOB. ManooTxonHble U 0€30TXO0/-
HbI€ TEXHOJOTHYECKHE MPOIECCHl U CUCTEMbI JOHKHBI (DYHKIMOHUPOBATh TAKUM
o0pa3zoM, uTOOBl HE HapyllaTh €CTECTBEHHOI'O XOJa MPOLECCOB, MPOTEKAOIINX
B IIPUPOJIC.

Tax, B sHepreTuke HEOOXOIUMO IIMPE MCIOIB30BATh HOBBIE METOMABI CXKHUTa-
HUS TBEPJIOTO TOIUTUBA (HApUMep, B KHUILAIIEM CJIO€), @ TAK)Ke HEOOXOUMOe ISt
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3TOro 00OpyaoBaHWE (B YACTHOCTH, TOPEIKU C HHU3KHUM BBIXOJOM BPEIHBIX Be-
IIECTB, YTO CIIOCOOCTBYET CHIKEHHUIO COAEP)KaHUS BPEIHBIX BEUIECTB B OTXOJS-
IIMX ra3ax); pa3padareiBaTh 3PEKTUBHBIC CUCTEMbI OUUCTKHU 3TUX I'a30B OT IMBLUIN
¥ OKCHJIOB CEpBI M a30Ta; MPUMEHSATH IKOJOTUYECKH YUCTHIE HCTOYHUKH SHEPTUU
(TepmaiibHBIC BOJIBI, S3HEprHIO COJHIIA, BETPA, BOJIBI).

Crnenyer BHEOpPATh DKOJOTMYECKH YHCThIE BHIBI TOIUIMBA (Ta3, HEITHIUPO-
BaHHbIC OCH3WHBI), METOABI KATATUTUYCCKOTO JOKUTAHUS M YJIaBIUBaHUS BpEI-
HBIX BEIIECTB, MIEKTPOMOOUIIH.

B XonoaunbHOM TEXHUKE U TEXHUKE KOHAMIIMOHUPOBAHUS HEOOXOIUMO Iepe-
XOJIUTh OT XJIAJArCeHTOB Ha 0a3e XJIOPCOJAepKaIuX YriieBonopoaoB (ppeoHoB),
pa3pylLIaroIUX O30HOBBIM CII0M, K 030HO0€30IaCHBIM CMECSIM, COCTOSIIIUM TOJIBKO
u3 (pTOpyriIeBOI0POIOB.

B MammHOCTpOeHHHM TPUOPUTETHOE HANpaBICHHE CBA3aHO C Pa3pabOTKOU
CHCTEMBI BOJAOOYUCTKHU JIJISl TAJIbBAHMYECKUX MPOU3BOJICTB, MEPEXOIOM K 3aMKHY-
THIM CHCTEMaM PELUPKYJSALUN BOABI U U3BJICUEHUEM METAJUIOB U3 CTOYHBIX BOJI.
B oGnactu 00pabOTKM METaIOB CIEAYeT IIHUPE UCIOIb30BaTh MOJIYyYEHUE JIeTa-
JIEW U3 NPECC-IIOPOLLIKOB.

B nemnrono3no-0ymMakHON TPOMBINIIIEHHOCTH MaJOOTXOIHOE B 0€30TX0HOe
IPOU3BOJICTBO OOECIIEUNBAETCS BHEAPEHUEM IIPOLIECCOB C HU3KUM PACXO0JIOM CBeE-
K€ BOJbI HAa €AMHMILY IPOAYKIMH, KOT/la IPUMEHSIOTCS 3aMKHYThIE U OeccTou-
HbI€ CHCTEMbI IIPOMBIIIIIEHHOT'O BOJOCHA0KEHNS; MAKCUMAJIbHBIM HCIOJIb30BaHU-
€M 3KCTParupyrommx COeIMHEHUHN, CoAepKalluXcsi B JPEBECHOM ChIpbE, JUIsl MO-
Jy4YEeHHs IIeJIEBbIX IMPOJIYKTOB; COBEPIICHCTBOBAHHMEM IIPOLECCOB OTOENMBAHUS
LEJUTIO03bI ¢ TOMOIIBIO KUCIIOPO/ia M 030HA; YIIyUIlIEHuEM NepepaboTKu 0TXO0/10B
JI€CO3aroTOBOK OMOTEXHOJIOIMYECKUMU METOJaMU B II€JIeBbl€ MPOIYKTHI; CO37a-
HUEM MPOU3BOJICTBEHHBIX MOIIHOCTEH MO TepepaboTke OyMa)KHBIX OTXOJOB,
B TOM YHCJI€ MaKyJIaTyphbl.

10.2.1. OcHoBHble Mepbl 60pbOLI
C 3a2psA3HeHuUeM 8000emo8. Memoduvl 0MUCMKU 800bl

Eme B 1980-x rr. BO3 o6HapomoBayia cBeJeHHUS, COTJIACHO KOTOPHIM B pe-
3yJbTaTe YIOTPEOJICHUS 3arps3HEHHOHW BOJbI B MHPE €XKECyTOUYHO yMHpaeT
25 TBIC. YEJIOBEK.

[IpupoanHbie BOJBI MOTYT OBITH 3arpsi3HEHBI CAMBIMHU Pa3TUYHBIMH ITPUMECS-
MU, Pa3JISISIOIMIMMUCS Ha TPYIIIBI B 3aBUCUMOCTH OT WX OMOJOTHYECKUX U (HHU3H-
KO-XHUMHUYECKUX CBOWCTB. K mepBOM Ipynme OTHOCATCS BELIECTBA, PACTBOPSIO-
IIMecs B BOJIC U HAXOSIIAECS TaM B MOJICKYJIIPHOM WJIH HOHHOM COCTOSIHUHU (9TO
JIBE pa3HbIe OATPYNIBI). BTOpas rpyrima — 3To Te BelecTBa, KOTOphie 00pa3yioT
C BOJIOW B3BECH WJIM KOJUIOMJIHBIC CHCTEMBI (3TO TAaK)Ke JBE pa3HbIC MOATPYIIIILI).
B KOIIOMIHOM COCTOSIHMM MOTYT HAaXOAUTCS MUHEPAIbHBIC WM OPraHUYECKUE
JaCTHIIBI, HEPACTBOPUMEBIE (OPMBI TYMyca M OTACIbHBIC BUPYCHL. B3Becsmu ke
SIBJITFOTCSI Yallle BCETO IJIAHKTOH, OAaKTePUHU U HEPaCTBOPUMBIC MEIbYaMIIIIE TBEP-
JIbIE€ YaCTHUIIBI.
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ConepkaHle €CTECTBCHHBIX (HMPUPOIHBIX) YACTHI[ B MOBEPXHOCTHBIX BOJAX
HEOJMHAKOBO. MUHHUMAIILHOE COJIEp)KaHUE COJICH XapaKTepHO I HAIllMX CeBep-
HBIX PEK, a JUIS FOXKHBIX, MUTAEMBIX MOJ36MHBIMH BOJIaMU, — MaKCUMAaJIbHOE, J10
1,5 r/n. Tlo Buay MCXOMHBIX (MIPUPOAHBIX) COJICH, MPEBATMPYIOIIMX B BOJE, PEKH
HOJpa3eNIAoT Ha ruapokapOoHaTHeie (Bomra, [uenp), cynasdaruasie (o, Ce-
Bepckuii JloHen), XJaopuaHble W T. 1. HO Bce e COCTOSHHE peK OIpeaeiseTcs
B TIEPBYIO OYEPEIb aHTPOIIOTEHHBIM (PAKTOPOM.

HawuGosnpiiee BausSHUE Ha COCTOSIHME PEK OKA3bIBAECT CEIHCKOXO3SHCTBEHHOE
pOou3BOJACTBO. [[puMeHeHEe TECTUIIUI0B BO MHOTHX CITydasx OYKBaJIbHO yHHY-
TOKaeT OMOLIEHO3 pEeKH, OCOOEHHO Mpu paboTax Ha 3eMIISIX, HEMOCPEACTBEHHO
MIPUMBIKAIOIIUX K PYyCITy.

3arpsi3HEHHE PEeK MPOMBIIUICHHBIMU U OBITOBBIMU CTOKAMU 10 MAcCe CTOUT Ha
BTOPOM MECTE, HO 10 BPEIHOCTH 3a4acTyIO SBIISICTCS onpeaesironmm. Tak, copo-
CBI TIPEANPHUITHI IJIEKTPOHHON M PaTUOTPOMBIILICHHOCTH, UCTIONB3YOIIHNX XJIO-
POpPTaHUYECKUE PACTBOPUTENN M OTXOMABI IEJUTFOJIO3HO-OyMakKHBIX KOMOHMHATOB
JaKe TP CPAaBHUTEITLHO HEOOIBIION BETMYMHE CTOKOB YOUBAIOT JMOKCHHAMU BCE
YKUBOE B OJIIDKAUIITNX BOJIOEMAX.

Oco0eHHO cieayeT BBIACIUTh HEPTIHOE 3arps3HEHNE BOJOEMOB. BO-TIEPBbIX,
MPOIYKTHI Pa3I0KEHUS HEPTH YPE3BHIYAHO TOKCUYHBI, 2 BO-BTOPBIX, He(TsIHASA
TJICHKA, U30JIUPYIOIIas BOY OT BO3yXa, MIPUBOJUT K THOETH KUBBIX OPTaHU3MOB
B BOJIC.

B mocnenHee BpeMs B Bojie BCE Yallle BCTPEYAIOTCS BPEIHbBIC IEMEHTHI (CBU-
HEIl, 0JI0BO, ITMHK, ME/ib, PTYTh, PATUOAKTHBHBIC W30TOIBI), BOJa UMEET KHCIYIO
cpeay, B KOTOpOH HE MOTYT KUTh PHIOBI.

OcHOBHBIE MBI OOPLOBI C 3arPA3HEHUEM BOJIOEMOB BKITFOUAOT:

1. YcranoBnenre npuOpeKHBIX 3aTUTHBIX MOJIOC U BOJAOOXPAHHBIX 30H B CO-
orBeTcTBHH ¢ BomHbiM KosekcoM P®. B mpuOpexHbIX 3alUTHBIX Mojocax (Im-
punoii 10...50 M ot ype3a pekun) 3ampeniaroTcs Jr00bie pabOThl — OT pacHaliKu
3eMJIM JI0 BBITIaca CKOTa, a TaKXKe MPUMEHEHUE MECTHUIINIO0B, Pa3MEIICHUE TPe/I-
npustuit u pepm. B BomooxpanHoi 30He (10 300 M OT ype3a BOjbI) 3ampeniaercs
pa3MemnaTh JIIoOble 00BEKTHI, KOTOPBIE MOTYT OKa3aTh BIMSHUE HAa COCTOSHUEC pPe-
KW, HE JOMYCKaeTCsl BBIPyOaTh HACAKICHHS M T. . 30HBI YCTaHABIMBAIOTCS Ha
OCHOBAaHHH TINATEIHHBIX OOCIICIOBAHUN W 3aKPEIUIIOTCS CICIMATBHBIM TPOCK-
TOM, YYHUTHIBAIONIUM pelibe) MECTHOCTH M YXe CYIIECTBYIOIHUE 0O0BeKTHI. [lo-
CJICIHUC JIMKBUIUPYIOTCS, WU K€ HAJ30PHBIC OPTraHbl YCTAHABIWBAIOT ISl HUX
0COOBIN peXHM BOJIOIOB30BaHUsA. BomooxpanHas 30Ha 0003HaYaeTCs CreIralb-
HBIMH 3HaKaMu. PaboThl B HEW MOTYT MPOBOJAUTHCS JIUIIL B OCOOBIX CIyYasix U MO
COTJIACOBAHUIO C TOCYIaPCTBEHHBIMU OpTraHaAMHU.

2. OTka3 OT YpEe3BBIYANHO SJOBUTHIX CEIbCKOXO3SIMCTBEHHBIX MECTHUIIUIOB,
B IIEPBYIO OYEpEab COACPKAIIUX XIOP.

3. YMeHbIieHne cOpOCOB MPOMBINUICHHBIX MPEANPUIATHA 32 CUET CHIDKCHHS
BOJIOEMKOCTH IPOM3BOJICTBA U NMPUMEHEHHSI OOOPOTHBIX (3aMKHYTBIX, MOJy3aMK-
HYTBIX) CHCTEM BOJIOCHA0XKEHUSI.
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4. PazneneHne MPOMBIIIUICHHBIX U XO3SHCTBEHHO-OBITOBBIX CTOKOB. OOecre-
YeHHE UX OYUCTKH TIepesl COPOCaMU B BOJIOCMBI.

5. CHWKEHHE OMacHOCTH 3arps3HEHUs] BOJOEMOB HEPThIO U HepTenpoayKTa-
MU Kak 3a CUET IMOBBIINICHHUS HAJEKHOCTU TAHKEPOB, TaK U MPUHITHUS CIELUAIb-
HBIX MEpP OPraHU3AIMOHHO-TIPABOBOTO XapaKTepa.

Ouuctka BoJBI IPEeHA3HAUCHA JIJIS1 IOBEJCHUS BCEX MapaMeTpPOB, XapaKTepH-
3YIOIIMX €€ KauecTBO, O HOPMATUBHBIX MoKazareieil. Mexay O4MCTKOM BOJbI
JUIS TUTHEBBIX HYXKI, OYUCTKOW B TEXHOJIOTHYECCKHX IENAX (KaK U3 MOBEPXHOCT-
HBIX BOJOEMOB, TaK M TOJ3EMHBIX BOJI) U OYHCTKOW CTOYHBIX BOJI UMEIOTCS CY-
IIETBCHHBIC OTJIUYUS, IPUYEM Jaxe JJIsl MPOMBIIIUICHHBIX CTOKOB, COpaCchIBaE€MbIX
B BOJIOEMbI WJIM Ha TPYHT U CIMBAEMBIX B CUCTEMY KaHaJW3allMd, HOPMATUBBI
U TpeOOBaHUS K OYUCTKE PA3IUYHBIC U MTOCTOSIHHO Y KECTOYAIOTCH.

MeToapl OYMCTKH BOJBI MOXXHO MOApPA3JeIuTh HAa MEXaHWYECKHUe, (PU3NKO-
XUMHUYECKUE U OMOJIOTUYECKHUE.

Mexanuueckas ouucmxa TIPUMEHSIETCS Il OTAEJICHUS TBEPABIX U B3BEILICH-
HBIX BemecTB. Hambonee THUMWYHBI B METOIBI TPOIC)KUBAHUS, OTCTAMBAHUS,
WHEPIIMOHHOTO pa3feiieHus, (QUIbTPOBAHUS W HedTeyaaBiIuBaHus (Kak pa3HO-
BUJHOCTh OTCTaWBaHWs). Bce OHM MCTHONB3YIOTCS ISl 00paOOTKHM CTOYHBIX BOI.
JIJ1st BOJIOMIOJITOTOBKYU M3 3TOW TPYMIIBI HanboJiee MMPOKO MTPUMEHSIOTCS METObI
OTCTauBaHUs U (PUILTPOBAHUSI.

IIpoue:xknBanue — rnepBUYHAs CTAIUs OYMCTKHA CTOYHBIX BOJ, KOTJla BOJa
MPOITYCKAETCS Yepe3 CHelalbHbIe METANIMYECKUE PEIICTKH C IIaroMm 5...25 mw,
YCTAaHOBJICHHbIC HAKJIOHHO. OHU MEPUOJIUYECKU OYHUIIAIOTCS OT OCaJKa C MOMO-
IO CTIEIUATBLHBIX TOBOPOTHBIX MPUCTIOCOOICHHUM.

OTcTauBaHue — IMPOIECC MEXAHUYECKOW OUYMUCTKH, KOTOPBIA MPOUCXOAUT
B CIIEIIUATIBHBIX €MKOCTSAX — TaK Ha3bIBAEMBIX OTCTOMHUKaX. [lo HampaBieHHIO
JIBU>KEHUS BOJIbI OHU OBIBAIOT TOPU30HTATBHBIMU, BEPTUKAIBHBIMU, PaAualbHbIMU
U KOMOMHUPOBAHHBIMU. OOIKMMH MPUHIUIIAMU JJISI HUX SIBJISIOTCS BBIXOJI OYU-
IICHHOM BOJbI B BEPXHEH YACTH OTCTOMHHKA M TPABUTALIMOHHOE OCAXJICHUE 4Yac-
THUII, KOTOPbIE COOUPAIOTCS BHU3Y. Pa3HOBUHOCTHIO OTCTOMHUKOB SIBJISIFOTCS TIEC-
KOJIOBKH, MPUMEHSIONIUECS ISl BBIICJICHUS YaCTHUIl MEeCKa B CTOKaX JIUTEHHBIX
[IEXOB, U OKAJIUHBI, UCTIONB3YIOIUECS JJI1 aHAJTOTUYHBIX I1IeJIel B CTOKaX Ky3Heu-
HO-TIPECCOBBIX M IMPOKAaTHBIX 1eX0B. Kak mpaBuWiio, BpeMsl HaxO0XICHUS BOJbI
B [IECKOJIOBKaX HAMHOI'O MEHBIIIE, YEM B OTCTOMHHKAX, IJI€ OHO AOXOAUT 10 1,5 4
(m1st cTOYHBIX BOJ).

NuepumnonHoe pa3iesieHue — IMPOLIECC OUUCTKH, OCYIIECTBIISIEMbII B THAPO-
[MKJIOHAX, TPUHIIUI JEHCTBUSI KOTOPBIX TaKOM K€, KaK B LIMKJIOHAX JIJIS OUUCTKHU
ra3oB. PaznuyaroT OTKpBITHIE U HAMOPHBIE TUJIPOIUMKIIOHBI, IPUYEM TEPBLIE UMe-
10T OOJIBIIYIO MPOU3BOJUTENBHOCTh U MaJlble MOTEPH HAINOpa, HO MPOUTPHIBAIOT
B 3P PEKTUBHOCTH OUYMUCTKU (OCOOCHHO OT MEJIKMX YaCTHII).

duabTpoBaHUE — TIPOIeCC 00PabOTKH, OCYIIECTBISIEMBIN Yallle BCETO Yepe3
MOPUCTHIE CBSI3aHHBIC WM HECBsi3aHHbIE Marepuasibl. Kak mpaBuiio, GUIBTPHI
OYHUIIAIOT BOJy OT TOHKOJIMCIIEPCHBIX MPUMECEH Jaxke MpH HEOOJIbIIUX KOHIEH-
Tpauusax. PuabTpoMaTepuaIbl JI0CTATOYHO Pa3HOOOpa3HBI: KBApIIEBBINA MECOK,
IpaBui, aHTPALUT, YACTUYKUA METAUIOB U Jp. [lecuanbie PuiIbTpsl — OCHOBHBIC
OUYMCTUTEIH MPU BOJOMOITOTOBKE.
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HedreynaBauBanue — npouecc OYUCTKU, TPOXOASIIANA B HEPTEIOBYIIKAX,
B CAaMOM ITPOCTOM HCTIOJTHEHUU MPECTABISIONIUX COO0M OTCTONHUKH, B KOTOPBIX
BBIXOJ] OYMIIICHHOW BOJBI MPOUCXOIUT CHU3Y, a He(dTSIHAS TIJICHKAa cOOMpaeTcs
CBEPXY.

Qusuko-xumuyeckas ouucmka 0O€CIeUMBAECT OTAEIEHUE KaK TBEPJIbIX
Y B3BEIICHHBIX YACTHI], TaK U PaCTBOPEHHBIX mpuMecei. OHa BKIIIOYAeT MHOXKe-
CTBO pa3HbIX CIIOCOOOB. JaquM KpaTKyto XapakTepUCTUKY BaXXHEHIITUM U3 HUX.

JKCTpaKkuMs — IpoIecC pa3/iesieHUus MpUMecei B CMECH JBYX HEpacTBOPH-
MBIX KHJIKOCTEH (IKCTpareHTa W CTOYHOM BOJbI). Hanpumep, B crienMaibHBIX KO-
JoHKaX (MyCTOTENBIX WK 3alOTHEHHBIX HACAKaMH) CTOKH CMEIIMBAIOTCS C IKCT-
pareHToM, OTOMPAIOIIUM BpeIHbIC BeliecTBa (Tak OCH30J0M yaaiseTcs PeHoI).

doTamusi — MPOIECC BCIUIBIBAHKUS NpuUMeced (darine BCero MaciompoaykK-
TOB) TIpH OOBOJIAKMBAHUH HX ITy3bIPbKaMH BO3yXa, IT0JaBaCMOI0 B CTOYHYIO BO-
ny. B HEKOTOPBIX Ciydasx MEXIy My3bIpbKaMH U MIPUMECSIMH MTPOUCXOAUT Peak-
1us. Pa3HOBUIHOCTH METO/Ma — AICKTPOQIIOTAINS, TIPH KOTOPOU BOJA JTOTIOJTHU-
TEIbHO  00€33apa)KMBAaeTCsl 3a CUET  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB Y 3JIEKTPOIOB.

HeiiTpanuzanusa — oO6padoTKa BOABI IIEJI0YaMHU WJIM KUCIOTaMH, U3BECTHIO,
COJIOM, aMMHAKOM M JIpPYyTMMH BEIIECTBAMU C 1IE€JIbI0 oOeclieueHus: 3aJaHHON Be-
JUYUHBI BoJopoHOoro nokaszatens pH. Camblif mpocToil crioco® HeWTpanu3anuu
CTOYHBIX BOJ — CMEILIEHUE KUCIBIX U IIEJOYHBIX CTOKOB, €CJIM OHM UMEIOTCS Ha
MPEANPUATHH.

OxkucieHne — TPOLECC OYUCTKHU, MPUMEHSIOIINICS KaK Py BOJOMOATOTOB-
K€, TaK U Ipu 00pabOTKe CTOYHBIX BOJ /I 00e33apaskuBaHUs BOJbI U YHUUTOXKE-
HUS TOKCHUYHBIX OMOJIOTMYEeCKUX IpuMecei. Hambomee pacmpocTpaHeHHBIN CITO-
00 — XJIOPUPOBAHUE — YPEBAT MOSBICHHEM TUOKCHHOB (OCOOCHHO MPHU BBHIHY-
KICHHOM TIOBBIIIEHWW O3Bl XJIOpA JIETOM WM B TMEPUOJA TaBOJAKA, T. €. MpHU
TaK Ha3bIBAEMOM THIICPXJIOPHUPOBAHKH), TO3TOMY HEOOXOIMMO ITOCTEIICHHO TTepe-
XOJIUTh Ha JIPyTHe CIOCOOBI, HAIPUMEDP Ha COBMEIICHUE 030HUPOBAHUS U XJIOPH-
poBaHMUSI.

O30oHnpoBaHUEe — JOPOrOil METOJI, UMEIOIIHI Oojiee KPaTKOBPEMEHHOE JIeii-
CTBHUE, OJTHAKO NEPCIEKTUBHBIN. B HacTosIee BpeMsi IPOBOJATCS IKCIIEPUMEHTHI
0 KOMOMHAITMU PEareHTOB ¢ yIbTpaduoaeToBONH 00padoTkoil Boabl. B mro6om
cily4ae BOJa, MpUMEeHseMasi JJis MUThs U COoJIep Kallias XapaKTepHbIN 3amax xJjopa,
nepes ynorpeOieHrueM I0KHa KaKk MUHUMYM OTCTauBaThCS U KUIISITUTHCSL.

CopOuuss — meron, obdecnieunBaronuii 3HPEKTUBHYIO OYUCTKY BOJBI OT CO-
JeH TSOKENBIX METaIOB, HEMPEICNbHBIX YTIIEBOJOPOIOB, YACTUYEK KPACSIIMX
BEIECTB U T. . Jlydmum copOEHTOM SIBISIETCS aKTUBUPOBAHHBIM YTroJib, a TaKkKe
pa3iuuHble MHHEpasbl (IIYHTUT, [EOJIUT W Jp.), CIeNuaIbHO 00paboTaHHBIC
OTIWJIKH, Ca)Ka, YaCTUYKH TUTAHA U JP.

Koaryasiuusa — o0paboTka BOJBI CHEIUATBHBIMA pEareHTaMu C IeNIbI0 y/ia-
JICHUSI HEXKEJATEIbHBIX PACTBOPCHHBIX MPUMECEH. ITOT METOM IIMPOKO PacIpo-
CTpaHeH Tpu BojgonoarotoBke. OOpaboTKa BEAECTCS COCTUHEHUSMU ATIOMHUHMUS
WM Kene3a, IPU 3TOM 00pa3yroTCsl TBEPIbIE HEPACTBOPUMBIC TIPUMECH, OT/Iese-
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Mble OOBIYHBIMU crioco0amu. JlJisi CTOUHBIX BOJ LIMPOKO MPHUMEHSETCS 3JIEKTPO-
KOAryJisiiusi, MpH KOTOPOW BOJIM3HM AJICKTPOJOB 00pa3yroTCs HOHBI (pe3ybTar
aHOJIHOTO PACTBOPEHHS MaTepualia AJIEKTPOJOB), PEardpyIONIHe C IPUMECSMH.
Tax OTAENAIOT TSHKENBIE METAIUTBI, IIMAHbI U .

HNonooOMeHHBIE METOABI — TOCTATOYHO dPHEKTHUBHBIE CTIOCOOBI OYUCTKU OT
MHOTHX PacTBOPOB U AK€ TSDKEJIBIX MeTaIoB. OUUCTKA MPOU3BOIUTCS CUHTETH-
4eCKO MOHOOOMEHHOU CMOJION |, €CJIH e TMPEeIIecTBYeT MeXaHNIecKasi OUHCT-
Ka, MO3BOJISET MOJYYUTh BBIIEJICHHBIE U3 BOJbl METAJUIBI B BHJIE CPABHUTEIHHO
YHCTHIX KOHIIEHTPUPOBAHHBIX COJICH.

Buonocuueckas ouucmka BO3MOXKHA KaK B €CTECTBEHHBIX YCIIOBHUSX, TaK
U B ICKYCCTBEHHBIX COOpPYXKCHHAX. B 000MX ciyyasx opraHmdeckue nmpumecH o0-
pabaTbIBalOTCS peayleHTaMu (OaKTepHsiMH, TPOCTEHIINMU, BOJAOPOCIISIMHU H T. I1.)
Y TIPEBPAIAlOTCS B MUHEPAIIbHBIC BEIECTBA.

B ecTecTBeHHBIX YCIIOBUSX OYMCTKA MPOU3BOIUTCS Ha MOJAX (PUIbTpanuu
WIN OpoIIeHus (Yepe3 MOUBY) WM B OMOJIOTHYECKHUX MPYIaX-OTCTOHHHUKAX, B KO-
TOPBIX KOHLIEHTPALUA 3arps3HUTENCH CHIDKAETCS O TPeOyeMBIX HOPM 3a CUeT
MPOIECCOB CAMOOYMIIEHUS, OCYIIECTBISIEMBIX MUKPOOPTaHW3MAaMH, BOJOPOCIIS-
MH, 0ECTI03BOHOYHBIMH, IIPH ATOM MPYJbl MOTYT OBITH C TOIYBOM BO3ayxa (wmc-
KYCCTBEHHOU a’parueii).

Bonbioit nHTEpEc 1 OYMCTKHU BOABI NMPEACTABISIOT BBICUINE BOJAHBIE pacTe-
Hus (BBP) — tpocTHEK, kambil, psicka u 1p. CiocoOHOCTh K HAKOIIJICHHIO, YTH-
JAU3aUU U TpaHCPOpMaIM MHOTHX 3arps3HSIONINX BEUIECTB JI€NaeT UX He3aMme-
HUMBIMU B OOIIIEM TPOIECCe CaMOOYMIIEHUS BOJAOEMOB. B mocnennee Bpems Ha
Tepputopuu P® nosnyunso mupokoe NpUMEHEHHE TPOMHUYECKOe LIBETKOBOE pac-
TEHHE — DUXOpPHUS (BOTHBINA TMAMHT). DUXOPHUS MOXKET MPUMEHSITHCS TaM, TJIe
B TE€UCHHE HE MEHEe JBYX MECSIEB TeMIlepaTypa CTOKOB HE OIYCKaeTCs HUKE
16 °C. Ona crnoco6Ha MorJIoNaTh BCE JIMIITHEE, YTO 3arps3HSIET BOMYy: HedTerpo-
IyKTHI, eHOMBI, CynbdaTel, GocdaTsl, XIOPUILl, HUTPATHI, CHHTCTHUECKUE TIO-
BepxHOCTHO-akTHBHBIE BemecTBa (CITAB), memoun, TsKenbie METasLIbL.

B kadecTBe HCKYCCTBEHHBIX COOPYKEHUI MOTYT MPUMEHSITHCS a3POTCHKH, OK-
cuTeHKH (C mogayeit Kucioposa), MetareHku (06e3 moctymna Bo3ayxa) u OnouibT-
pbl. B TeHKax (c momaveii Bo3ayxa) CTOYHBIC BOJBI 00padaThIBAIOTCSI MUKPOOpTa-
Hu3MaMu. Ho 11 HopManbHOTO (YHKIIMOHMPOBAHHS MOCIEIHUX HEOOXOIMMBI
oTpe/ieTIeHHBIC YCIOBHS 1O Temrnepatype, pH u orcyrcTBuro MHOTHX coneit. [lo-
ATOMY TEHKHU Yallle BCETr0 MPUMEHSIOTCS B TEX OYMCTHBIX KaHATM3AI[MOHHBIX CHC-
TeMax, KyJa He MOCTYIMalT MPOMCTOKH. Ha MpOMBINUIEHHBIX OYUCTHBIX COOPY-
KEHUSAX, KaK MPaBUIIO, IPUMEHSIOTCS OMOPUIBTPHI, B KOTOPHIX aKTUBHas OUOJ0-
rudeckas cpema oOpasyeTcsi Ha CHelHMadbHON 3arpy3ke (Uuiake, Kepam3uTe,
rpaBuM U T. I.). DTa Oronornyeckas cpena (MICHKa) MEHEE YyBCTBHUTEIbHA K KO-
JeGaHusIM MapaMeTPOB CPEAbl U CTOYHBIX BOJA. AKTUBHOCTH OWOTIEHKH YBEITHUYH-
BAeTCs MPHU MOJTYBE BO3/1yXa, I0JJaBa€MOT0 OOBIYHO TPOTUBOTOKOM.

Bb160p crioco00B OYMCTKU U 00€33apakMBaHUsl BOJbI 3aBUCUT OT MHOTHMX Ia-
pameTpoB U TpeboBaHui. Cpeau BaXXKHEUIIUX CIeAYeT OTMETUTh CIIEAYIOLIHE!
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HEoO0X0[uMasi CTETIeHb OYUCTKU U UCXOJIHAs 3arPsI3HEHHOCTh BOJIBI,

HOTpeOHBIE PACXObI U BPEMsI OUHCTKH;

HaJINYMe OYHCTUTENCH U DHEPTHH;

HKOHOMUYECKHE BO3MOKHOCTH.

[Ipu Bcex mMeTonax OYUCTKH ClIeAyeT oOpaliaTh BHUMaHUE HA BOIPOC YTHIIH-
3allMM 0CajKa, 0Opasylomerocss mpu o0paboTke BOABI (OCOOCHHO TOKCHYHBIX
MPOMCTOKOB). OOBIYHO €ro 00€3BOXKHUBAIOT U 3aXOPAHUBAIOT HA CICIMATBHBIX T10-
JIMTOHAX WM 00pabaThIBalOT B OMOJOTHUECKUX COOpyskeHUsX. CyIIecTBYIOT CIie-
[[UAJIbHBIE M€Y JIJISl CKUTAHHSI TOKCUYHBIX OTXO/0B C OYCHHb BBHICOKOM MOIHOTOM
cropanus (3a CueT CO3JIaHHs B3BEIICHHOTO CIIOS CTOPAOIIETO BEIICCTBA, TAHTCH-
[IUAJTBHON MOJJaY TOTUTUBA M JIP.) U Y€THIPEXCTYNEHYATON OYHCTKOW T'a30BbIX BbI-
OpocoB. Benyrtcs pa3paboTKy MO CHKMTAaHUIO 3TOrO OCaJKa B CIELUAIBHO 000py-
JOBAHHBIX METAJUTypPTrUYE€CKHX Ieyax ¢ MOJTYyYSHHEM CPAaBHUTEIBHO OE3BPEIHOTO
CTPOUTEJIBHOTO MaTepuania.

10.2.2. OcHOBHble Mepbl 60pbOLI C 3a2Ppsi3HEeHUeM ammocghepbl.
IIpuHyunbI O4UCMKU NbL1€2A308bIX 8bI6POCOB

B Hacrosimee BpeMs HamOojee pa3paboTaHbl OYUCTUTEIH OT IBUIM, 30JIbI
U IpYTHX TBEpIbIX YacTull. IIpu 3TOM uem Menbye 4acTHUllbl, TEM TPYAHEE OUUCT-
ka. J{ns gactun auamerpom 6omee 50 MKM HCTIONB3yeTcs 5-i KIIacc MbUICYIOBU-
Tesel, Haubosee JIerko 00ecrneynBaroOLINil MOYTH MOJIHOE TblICYJIaBIMBaHue. 3Ha-
YUTENBHO CJIOXKHEE M3BJIEKAaTh MeNbYallne 4acTUlbl ¢ auaMerpom 2...0,3 MkM
(B TakoM ciTy4ae Hy»KEH OUUCTHTENb 1-T0 Kilacca).

Bce npuieynoBuTenu noapa3aensioTcs Ha CyXue U MOKpBIE.

Cyxue nviieynogumenu — 3TO pa3InYHbIE LUKIOHBI, MbUIEOCATUTEIbHBIC Ka-
MEpHI U MBUICYJIOBUTENH, PIIIBTPBI U DJIEKTPOPHIBTPHI, KOTOPBIE Hanboee oTpa-
00TaHbl U OTJIMYAIOTCS CPABHUTEIBHO MPOCTHIM ycTpoicTBOM. OfHaKo A7 yna-
JICHUsI MEJIKOJMCIIEPCHBIX U Ta30BbIX MPUMeEcEe WX NMPUMEHEHHE He Bcerna 3¢-
(heKTUBHO.

Haunbonee yacTo ucnonb3yroTcs anmapaTsl, padoTarolye Ha MPUHIUIE OTAese-
HHUS TSDKEIIBIX YacTHUI] OT T'a30B CUJIAMH UHEpIUH (TIIPH PACKPyTKE ra3oB WIH UX Pe3-
KoM TIoBopoTe). Ha puic. 5 nmoka3aHbl NPpUHIMIIHATIBHBIC CXEMbI HEKOTOPBIX U3 HUX.

JI7is TOHKOM OYMCTKH IIMPOKO UCHOIB3YIOTCS (DUIBTPBI C 3€PHUCTBIMU CIIOS-
MH (MeCOK, THTaH, CTEKJIO M JIp.), THOKUMHU TOPUCTHIMH MeperopoakaMu (TKaHb,
pe3uHa, MOJUypeTaH u Jp.), MOTY)KECTKUMH U KECTKUMH MEPeropoakamu (Bssa-
HBIC CETKH, KepaMHKa, METauT U Jp.). Kak mpaBuiio, IpUMEHSIOT HECKOJIBKO CTY-
NEHEeH OYMCTKU MBLIEra30BbIX BHIOPOCOB, MPU 3TOM IMOYTH BCEr/a OJHA U3 HUX
OCYILECTBIISICTCS TOCPEACTBOM SJIEKTPOPUIIBTPA.

OnexTpouIbTphl BEICOKOA(G(HEKTUBHBI B 00pb0e ¢ MbUIbI0 U TymMaHoM. OHU
paboTaroT Ha MPHUHIUIE OCAXJEHUS MOHMU3MPOBAHHBIX MpPUMECEH Ha clieluab-
HBIX DJIEKTpPOAax. Y AapHas HOHU3AIM ra3a IPOUCXOIUT B 30HE KOPOHUPYIOIIETO
pas3psizia, BOSHUKAIOUIETO MEXAY MIIUHAPUISCKUM KOHJIECHCATOPOM M OCAIUTENb-
HBIM 3JICKTPOJOM, PACIOJOXKEHHBIM [0 OCH LMWIMHJIpa. A3pO30JbHbIE YaCTHIIBI
B OTOIl 30HE aICOPOUPYIOT Ha CBOEH MOBEPXHOCTU 3apsKEHHBIC HOHBI M OCaXK[a-
IOTCSl Ha DIIEKTPOaX
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Puc. 5. BUuibpl cyxux MHEpPIIMOHHBIX MbLIEYJI0BUTEIEM:
a — UUKJIOH; 6 — POTALMOHHBIN; 8 — paJjuajibHblH; 2 —BUXPEBOH

Mokpbie nvlieyrosumenu TOIPA3NCIAIOTCA Ha CKpy0Oepsl (opcyHOUHBIE,
1eHTpoOexHbie 1 BeHTypH, neHHble U 6apOOTaKHBIE amnmapaThl, KOTOpble pado-
TalOT M0 MPUHIHUIY OCAXKICHUS YaCTUIl MBUIM HA MOBEPXHOCTH Karelb, TUICHKU
VI TICHBI KUIKOCTH.

Moxpbi€ MBUICYJIOBUTEN MIPUMEHSIOT Il TOHKOM OYMCTKH, YTO TpeOyeT uc-
MOJIb30BAHUSI CHUCTEM BOJOIOATOTOBKH W TutamoydaieHus. Kpome Toro, xu-
KOCTh JIOJDKHA OBITH pa3apo0sieHa Ha KAl VI TUICHKU IS YBEIHYCHUS acop-
oupyromel moBepxHOCTU. KOHCTPYKTHUBHO 3TO JOCTUTAETCS Pa3HbIMH CIIOCOOaMHU.
Tak, B ckpy00epe Bentypu (puc. 6, a) )UAKOCTh IPOOUTCS BBICOKOCKOPOCTHBIM
IOTOKOM Ta3a, B (OpcCyHOUHOM CKpyOOepe (puc. 6, 6) — IEHTPOOCIKHBIM HIIH
CTpyiHBIM pacmbutuTenieM (popcyHkoii), a B meHTpodexHoM (puc. 6, g) ra3, Kak
B IIMKJIOHE, TOJAETCs Yepe3 TaHICHIMAIbHbIC (KacaTejlbHBIC K CTCHKE) BXOJHBIC
KaHaJbl, 00ECTICUNBAOIINE 3aKPYTKY U JBHKCHHE Ta3a HABCTPEUY KHUIKOCTH.

a 6 8

Puc. 6. CxeMbI annapaToB MOKPOX OYUCTKHU:
a — ckpy66ep BeHTypu; 6 — dopcyHOUYHbIHN CKpyOOEp;
8 — LIEHTPOOEXKHBIN CKpYy66ep
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l'azoouucmumenu TpencTaBICHbl pa3TUYHBIMU Moaudukanusmu. Hambomee
pacmnpocTpaHeHbl CKpyOOepHbIE, KOTOPbIE TPAKTHUECKHU HE OTINYAIOTCS OT CKPYyO-
OCpHBIX TBUICYJIOBUTENCH (3a4aCTyr0 OHHM BBINOJHSIOT JBOHHYIO (YHKIIHIO —
nblie- W Ta3oynaBiuBanusA). OHM pabOTAOT HA MPUHIUIE abCOpPOIMH, T. €. TOo-
TJIOMICHHS BEIIECTB JKUAKOCThIO (abcopOeHTOM). B KauecTBe abCOpOCHTOB MpH-
MEHSIFOT BOIY (IS TMOTJIONICHUS aMMHUaKa, XJIOPUCTOTO U (PTOPUCTOTO BOJIOPOJIA),
PacTBOPBI CEPHUCTOM KMCIIOTHI U CYCIICH3UH BA3KHMX Maces (U1t XJIopa, CepHUCTO-
TO aHTUAPHUIA), PACTBOPHI U3BECTH MJIH €IKOTO HaTpa (s OKUCIIOB a30Ta, XJIOPH-
CTOTO BOJIOPO/Ia) U JIp.

PaccMoTpuM apyrue MeTonbl, JieKaliie B OCHOBE padOThl OOJIBIINHCTBA Ia30-
OYMCTHUTEIIEH.

XeMocopOumnsi — METOJ, OCHOBAHHBI Ha XMMUYECKOW PEaKIIMU, BO3HUKAIO-
e TPy TOTJIONIEHUU Ta30B U MAPOB XKUIKUMH TIOTJIOTUTEISIMA U COIMPOBOXK-
Jaromieiicss oopa3oBaHUEeM MaJOJETyYHX U CIabopacTBOPUMBIX coenuHeHui. Ha-
npuMep, Uil OTIEICHHSI CEPOBOAOPOJA MPUMEHSIOT MIEIOYHBIE PACTBOPHI, MPH-
YeM MpOoLecC MAET B CKPyOOEpHBIX ammaparax TOTO K€ THIMa, YTO HCIOIb3YIOT
pu MeTojie abCopOLIUH.

Ancop6ums (3a1epxaHue, U3BJICYCHUE) — METO/], OCHOBaHHBIN Ha CIIOCOOHO-
CTH HEKOTOPBIX TBEPJBIX MOPHUCTHIX TEJ CEJICKTUBHO (M30UpPATEIIbHO) M3BJICKATH
AJIIEMEHTBl. AJICOPOEHTOM Yallle BCEro CIYKUT aKTUBUPOBAHHBIM YTroiib, UMEIO-
it moBepxHOCTH mop 10 10°...10° M%/kr 1 X0poLIo axcopOUpyOLIHil CepHICTHIE
COCIMHEHMs] U OpraHuuYecKkue pacTBopuTenu. [IpocTbie M KOMIUIEKCHBIE aJIcop-
OCHTBHI TUIIA CHJIMKATEIIs, TTIMHO3EMA U IIE0JUTa 00J1aJal0T BHICOKOU CENIEKTUBHOM
CHOCOOHOCTBIO, KOTOpasi, OIHAKO, CHUYKAETCS MPU MOBBIIIEHNUN BJIAYKHOCTHU Ia30B.
WNuorna nx oOpabaThIBalOT peakTUBAMU ISl XeMOCOpOLUU. AJICOPOEHTHI TPEOYIOT
pereHepanuu, KoTopas 4daiie BCEro MPOU3BOAUTCS HATPEBOM, MPOIYBKOH MapoM
WM CTICTIHAIBHBIM PEareHTOM.

OcTtanbHble METOJbl B HACTOAIIEE BpPEMS MPUMEHSIOTCS 3HAYUTEIBHO PEXKe
U JIUIIH JJ1s1 HEOOJBIIUX BEIOPOCOB.

Tak, mpsiMoe C:KMraHWe — pPa3HOBUIHOCTh TEPMHUYECKOTO METO/Aa — WC-
MOJIE3YETCS TP YTHUIIM3AIMH TOPIOYHUX OTXOJ0B, KOTOPBIE C TPYIOM TOJIAOTCS
Jpyroi 00padoTke (Hampumep, OTXO/IbI JAKOKPACOYHOW TPOMBIIIJICHHOCTH).

Karaiutuueckasi o6padoTka (peakiys Ha KaTajau3aTopbl) SKOHOMHEE Tep-
MUYECKOHM 0 BPEMEHHU Mpoliecca, HO TpedyeT 0co00oro BHUMaHUS K aKTUBHOCTH
KaTaau3atopa U ero JOJTOBEYHOCTH. Bo MHOTHX ciydasx KaTalau3aTOpaMH CIIy-
)Kar OJIaropoJIHbIC METAJUThl WJIM MX COCAMHEHUs (IJIaTWHA, Majulafuid, OKCHIbI
MeJid, Mapranna u jap.). 9h(HeKTHBHOCTh METO/Ia TMOBBIIIACTCS ¢ POCTOM TeMIIepa-
Typbl Ta30B. Hanbosnee mmpoko KaTaIuTUYECKUE HEUTPATH3aTOPhl MPUMEHSIIOTCS
JUIS OTpabOTaHHBIX Ta30B aBTOMOOMIIEH.

Buoxumuyeckasi oyncrka (padoTa MUKPOOPTaHWU3MOB) TPUMEHSECTCS IS
OYUCTKHU Ta30B, COCTaB KOTOPBIX MEHSETCS clab0. DTOT MPOIECC MPOUCXOTUT
B OnoguibTpax mwinmu OuockpyodOepax, riae MUKPOOPTaHU3Mbl HAXOASATCS B (DUIIBT-
pymomei HacaJke W3 MOYBHI, TOpda, KOMIOCTA U T. Il. UJIM B BOJHOW CYCIEH3UHU
aKTUBHOTO HJIA.
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B 1ienom, BbIOOp CUCTEMBI OUHUCTKH OIPEAETSETCS MHOTUMHU (paKTOpaMu, cpe-
T KOTOPBIX 0COOYI0 BaXKHOCTh UMEIOT CIIEAYIOLIHE:

HOMEHKJIaTypa ¥ KOHIICHTPAIIHSI 3arpsI3HUTENEH, UX BPEAHOCTH,

TpeOyemas CTereHb OYUCTKH (C y4eTOM (POHOBOTO 3arps3HEHUS);

00BeMbI BEIOPOCOB, UX TEMIEPATYPa U BIIaKHOCTH;

HaJInuue cOpOEHTOB U PEarcHTOB,;

HOTPEOHOCTH B MPOJYKTaX yTHIN3ALINY,;

CTOMMOCTHBIE OLIEHKH.

B ycnoBusix COBpEMEHHOI'O MPOM3BOACTBA, KaK MPaBUIIO, TPEOYETCs MHOIO-
CTyIleHYaTas o4McTKa. TaK, Mpu MPOU3BOJCTBE 3JIEKTPOHHOM ammapaTrypbl KOJIU-
4eCTBO BpeaHbIX BeriecTB n0xoauT a0 20...30 HaumeHOBaHMH (OT YIJIEKHCIOTO
rasa M NbUIM JJO COEIMHEHUN MEAU U CBUHIA, (opMalblIeruia u 3MUXIOPTUIPU-
Ha). [ToaTomMy Hapsiy ¢ MeKTpoGUIbTpaMH HEOOXOIUMBI CYyXH€ U MOKpBIE arma-
paThl, a7ICOPOCHTHI U A0COPOCHTHI.

B Hacrosiiee Bpems riaBHas 3aj1a4ya B Oopb0e C 3arps3HeHHeM aTMochepbl —
MaKCHMaJIbHO CHU3UTH BBIOPOCHI BPEIHBIX BEIIECTB U TEIIOTHI, BO3BPATUTHh UX B
MCXOTHBIN TEXHOJIOTHUYECKHIA Tiporiecc. J{ist 7Toro Heo6X0IuMO COOIIOAATE PSiT Mep:

IPaMOTHO NMPUMEHEHSATh YKOHOMHUYECKUE CAaHKIMH (TTOPSIOK TUIATHI 33 3arpsi3-
HEHHUE INpeayCMaTpUBAET KPAaTHOE IMOBBILICHUE BBIILIAT MU npesbimieHun [1/1B
WITM HECAHKIIMOHUPOBAHHBIX BHIOPOCAX);

CTPOTO KOHTPOJIUPOBATH BBHIOPOCHI BPEIHBIX BEHIECTB (B TOM YHCIE C MTOMO-
IIBIO0 3KCIIEPTU3 — TOCYAAapPCTBEHHBIX M OOIECTBEHHBIX) U OOOCHOBAaHHO PEry-
JSIpHO (PMHAHCUPOBATh MPUPOAOOXPAHHBIE MEPOIIPUSITHS.

10.2.3. YayyuieHue 3K0/102u4ecKux
XapaKkmepucmuk mon/ued

Ha cocrosinne OC ompeaensitoliee BIUSHUE OKa3bIBAaCT TPAHCIOPT, TTOITOMY
0c000€ BHUMaHUE HEOOXOIMMO yAENATh MPUMEHEHHIO HOBBIX KOJIOTHYECKH YHC-
TBHIX BUJIOB TOTUTMBA — TIPEXKC BCETO CKMKCHHOTO M C)KATOTO ras3a.

B MupoBoii npakTuke B Ka4eCTBE MOTOPHOTO TOIUIMBA HanboJjee MUPOKO UC-
MOJIB3YETCsI CXKATHIN MPUPOIHBIN Ta3, cofepkamuii He MmeHee 85 % merana.

B MmenbIIeH cTeneHn pacnpoCcTpaHeHO IPUMEHEHUE TTOMYTHOTO He(PTSIHOTO Ta-
3a, OOBIYHO MPEACTABISAIONIETO CO00M cMech MpornaHa 1 OyTaHa. 9Ta CMECh MOXKET
HAXOJUTHCSA B JKHJIKOM COCTOSHUU TMPHU OOBIYHBIX TEMIIEpaTypax IoJ JaBICHUEM
1o 1,6 MITa. J{ns 3amemenus 1 1 6ensuna tpedyetcs 1,3 1 CxKIKEHHOTO HePTA-
HOTO Tasa, MPU 3TOM MO CPABHEHHUIO CO CXKATBHIM Ta30M €ro dKOHOMHUYECKas -
(EKTUBHOCTH IO IKBUBAJICHTHBIM 3aTpaTaM Ha TOIUMBO B 1,7 pa3 Hmxke. Cnemyet
OTMETHUTH, YTO MPUPOIHBIN Ta3, B OTINYHE OT HE(PTIHOTO, HE TOKCHUYCH.

[IpuMeHeHne CKMKEHHOTO Ta3a COKpallaeT BBIOPOCHI: OKHCIIOB yIiiepojia —
B 3...4 paza, okucioB azora — B 1,5...2 pasa, yrieBoaopoaoB (He cuuTas MeTa-
Ha) — B 3...5 pas3, yacTHIl Ca)Ku U ABYOKUCH CEPbI (IBIMHOCTD) AU3EIbHBIX IBUTA-
Teneit — B 4...6 pas.

[Ipu pabote Ha npUpoIHOM raze ¢ ko3P huIMeHToM u30bITKa Bo3ayxa a = 1,1
BBEIOPOCHI, 00pasyromuecss B JBUTATENE MPU CTOPAHWH TOIUTMBA W CMAa30YHOTO
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macia (Bkimouast 6en3(a)mupen), coctaBisiior 10 % ot BEIOpOCOB Ipu paboTe Ha
Oensune. J|purarenu BHyTpeHHero cropanus ([IBC), paboTaromue Ha TPUPOTHOM
rase, y’e ceiuac yJOBICTBOPSIFOT BCEM COBPEMEHHBIM HOPMaM IO COACPIKAHUIO
ra3000pa3HbIX U TBEPABIX COCTABIISIFOIINX B BBIXJIOMHBIX ra3ax (Tadi. 2).

TaOnunma 2

Cooeporcanue moKcuuHbLX KOMROHEHMO8 6 evixaonHblx 2azax /[BC, %

TOKCHYHBIC KOMITOHCHTBI BBIXJIOMHBIX I'a30B
Bun Tonnsa
CcO CoHm NO, Caxa BeHzanupeH
(6e3 meTana)

bensun 100 100 100 Her 100
bensun (qBurarenu ¢ Heil- 25 30 10 o5 Her 50
TpaJIM3aTOPaMH)

Jln3eapHOe TOIIMBO 10 10 50...80 100 50
["a3 + nu3enbpHOE TOMINBO 8...10 8...10 50...70 20...40 30...40
[Tponan-OyTan 10...20 50...70 30...80 Her 3...10
["a3 mpupoaHbIA CKATHII 5...10 1..10 25...40 Her 3...10

Oco0o0 creayeT 0CTaHOBUTHCS Ha BBIOpOCAX YIIIEBOJIOPOJIOB, KOTOPHIE MPETEp-
neBaroT B atMochepe HOTOXUMUYECKOE OKUCICHUE MO JeHCTBUEM YIbTpaduoie-
ToBOTO 00Iy4eHus (yckopsitomieecs: B mpucyTcTBUE NOy). [IpoayKThl 3TUX OKUCITH-
TENBHBIX PEAKIMHA SBJSIFOTCS MPHUYMHOW BO3HUKHOBEHUS TaK HA3bIBAEMOT'O CMOTA.
B OeH3WHOBBIX JBUTATENSIX OCHOBHOE KOJIMYECTBO YTIIEBOAOPOIHBIX BBHIOPOCOB
NPUXOJUTCS HA 3TaH M STHJIEH, a B Ta30BbIX — Ha METaH, TakK KakK 3Ta 4yacTh BBEIOPO-
COB OCH3MHOBBIX JABHUTaTene oOpa3yercs B pe3ylibTaTe KpEeKHHTra MapoB OCH3MHA
B HECTOPAIOIIEH YaCTH CMECU IMPHU BBICOKUX TEMIIEpaTypax, a B ra30BbIX JBUTATe-
JISIX HECTOPAIOIIMA METaH HUKAKUM MTPe0O0pa30BaHUSIM HE TIOJIBEPTaeTCs.

Jlerdye Bcero moj BO3JACHCTBUEM YIbTPA(PHOIETOBOTO 0OIYyUEHUSI OKUCISIOTCS
HENpeJeNbHbIE YIIIEBOJAOPO/Ibl, HapuMep 3TuiieH. [IpenenbHble yrieBoaopoIbl,
BKJIIOYAsi ME€TaH, 0oJjiee CTAaOMIIbHBI, 10 TPUYUHE TOTO YTO TPeOYIOT aJisi (hOTOXU-
MHUYECKON peakiuu 0ojiee KeCTKOro (KOPOTKOBOJIHOBOTO) U3NIyueHHs. B cnekrpe
COJTHEUHOTO H3JIyYEHHUsl COCTABIISIIONIAsl, HHHUIMHUPYIOIIAs OKHCICHHUE METaHa,
UMEET CTOJIb MaJyl0 MHTEHCUBHOCTh MO CPABHEHUIO C MHUIIMATOPAMU OKHCIICHUS
JPYTUX YTJIEBOJOPOJIOB, YTO METaH MpaKkTUYecku He okucisercs. [loatomy B or-
PaHUUYUTENBHBIX CTAHJAPTaX aBTOMOOMIBHBIX BBIOPOCOB Psiia CTpaH YIJIEBOJOPO-
JIbl YUUTHIBAIOT 0€3 MeTaHa, XOTs MepecueT BEACTCS Ha METaH.

Takum 00pazoM, HECMOTPSL Ha TO YTO CyMMa YTIEBOJOPOAOB B BBIXJIOMHBIX
razax JIBUratesieil, UCMoab3yIOIUX ra30MOTOPHOE TOILIMBO, OKA3bIBAETCS TaKOH
e, Kak 1 y OCH3MHOBBIX JIBUTaTesel, a B ra3o0/iM3elie 4acTo U Bbille, 3h@exT 3a-
IpA3HEHUS BO3YIIHOTO O0acceiiHa TUMH KOMIIOHEHTAMU TP UCIOJIb30BAaHUU Ta-
30BOT'0 TOTUIMBA B HECKOJIBKO pa3 MEHBIIIE, YeM MPHU UCTIOIb30BAHUH JKHUJIKOTO.

BaxxHo Taxke uMeTh B BUAY, YTO MIPU MPUMEHEHHH ra30BOr0 TOILIMBA MOTO-
pecypsl nBuratens ypenuuuBaroTcs B 1,4...1,8 pa3za, cpok ciayxObl cBeuel 3aKu-
rauusi — B 4 paza, motopHoro macia — B 1,5...1,8 pa3za, MexxpeMOHTHBIN TIpoO-
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oer — B 1,5...2 paza. [Ipu aTOoM cHImXKaroTCst ypoBeHb mymMa (Ha 3...8 nb) u Bpems
3anpaBku. Bce 3T0 oOecrneunBaeT OBICTPYHO OKYIA€MOCTh 3aTpar, CBSA3aHHBIX
C TIEPEBOJIOM TPAHCIIOPTA Ha Ta30MOTOPHOE TOTLIIUBO.

BHuMaHue crienuaaucToB MPHUBJICKAIOT TaK)Ke BOIPOCHI OE30MaCHOCTH HC-
MOJIb30BAHUS TA30MOTOPHOTO TOILTNBA. ONPECICHHYIO OMTaCHOCTh MPEICTABIISIOT
YTCUKH Ta3a 4yepe3 HEIIOTHOCTH COeAUHEHUH. B 3TOM oTHOIIeHNH Hanbosee ora-
CCH CXKMIKEHHBIN HeTSIHOM ra3, TaK KakK IJIOTHOCTh €0 MapoB OOJIbIINE, YEM BO3-
ayxa, a cxxaroro — menbie (3:1 u 5:0,5 coorBeTcTBeHH0). Cien0BaTeNbHO, CKa-
TBHIM Ta3 MOCJIC BBIXOJA M3 HEIUIOTHOCTEH IMOJHMMACTCS BBEPX U YJICTYYHBACTCH,
a CKIDKEHHBIH — 00pa3yeT MeCTHbIE CKOIUICHHUS U, MOJ00HO KUIKUM HedTemnpo-
JYKTaM, «pa3iIMBaeTCs», YTO MPH MOXKape YBEINYUBAET O4ar BO3TOPaHUS.

MHorue cenuaticTsl NpeapeKaroT 0obinoe Oyayiiee TakKe U )KUJIKOMY BO-
JOPOAY KaK MPAKTUYECKU HICATBHOMY C 9KOJIOTHUECKOW TOYKH 3PEHUS MOTOPHO-
My TOIUTHBY. EIlle HECKOIBKO AECATHIICTUN Ha3aJ MPUMEHEHHE KHUIKOTO BOJIOPO-
Jla B KQ4eCTBE TOPIOYETro HE MPEACTABIUIOCH EPCIeKTUBHEIM. K Tomy ke Tparu-
yeckas ThOenh B KaHyH BTopoit MHpOBOW BOWHBI HAIMOJHEHHOTO BOJOPOIOM
muprkabas «[ MHIeHOYpr» HAJO0ATO BBIYEPKHYJIA «TOTUIMBO OYAyIIEro» W3 Ka-
KHX-THOO Cephe3HBIX MPOEKTOB. OHAKO OBICTPOE Pa3BUTHE KOCMUYECKOW TEXHU-
KM BHOBb 3aCTaBHJIO OOPATHTHCS K KUIAKOMY BOJOPOAY KakK IMOYTH HACATHBHOMY
ropIoYeMy JIJIS UCCIICTOBAHMS M OCBOCHHUS KOCMOCA.

Bce u3noskeHHOE BBIIIIE MO3BOJISICT CACNIATh BBIBOJI, YTO MEPEX0]] Ha BOJIOPO/I-
HOE TOIUIMBO, B TIEPBYIO OYEPE/b B aBUAIIMH, a 3aTEM M B HA3€MHOM TPaHCIIOPTE,
CTaHEeT PeaJbHOCThIO yKe B Ommkaiimem OyaymieM. K aTomy BpeMenn OyyT mpe-
OJIOJICHBl TEXHMUYECKHE MPOOJIEMbI, OKOHYATEIBHO JIMKBUIUPOBAHO HEIOBEPHE
K BOJIOPOJAY KakK CIMIIKOM OIAaCHOMY BHJIy TOPIOYEro M co3jaHa HeoOXoaumas

uHppaACTPYKTypa.
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11. OCHOBbI OKOJIOTUYECKOI'O ITPABA

11.1. TUnbl HOPpMATUBHBIX JOKYMEHTOB

IKOJIOTHYECKOEe MPABO — COBOKYITHOCTH 3KOJIOTO-IPABOBBIX HOPM (TIpaBHII
TIOBEJICHHS), PETYIHPYIOMUX 00IIecTBEHHBIE (IKOJIOTHYECKIE) OTHOIICHUS B Ce-
pe B3aUMOJIEUCTBUSA OOIIECTBA U MPUPOBI C LIEIbI0 OXPaHbl OKPYKAIOUIEH Mpu-
POOHOM Cpebl, MPEeAYNPEKACHUS BPEAHBIX 3KOJIOTHUYECKUX TMOCIEACTBUM, 0370-
POBJICHUSI W YJIYUILICHUS Ka4eCTBa OKPY>KAIOIIEH 4YEeIO0BE€Ka MPUPOAHON CpPEIBI.
CoOmoaenue npaBui (HOPM), B TOM YHCIIE DKOJIOTHUYECKUX, 00CCIIeUnBaETCs TO-
CyAapCTBOM B IIPUHYIUTEIHLHOM MOPSJIKE.

Cucrema HOpMATHBHBIX JOKYMEHTOB 0€30MIACHOCTH KU3HEAEATEIbHOCTH —
3TO COBOKYITHOCTh HOPMATHMBHO-IIPABOBBIX, HOPMATUBHO-TEXHUYECKUX U METOIUYE-
CKUX JJOKYMEHTOB, OTHOCSIIMXCSI K 00JacTsIM OXpaHbl TPyAa Ha MPOU3BOJICTBE, OX-
panbl OC U 3a1UThI HACEJICHUS U TEPPUTOPHI OT YpE3BbIUAHbBIX CUTYalIUH.

Hopmamueno-npasogvie 0okymenmsl ONPEACHSAIOT MPABOBBIE OTHOILICHUS
cyObekToB (rocyaapcTBa v rpakJaaHnHa, MPEANPHUITAS U paOOTHHUKA U T. I1.) U yC-
TAHABJIMBAIOT IpaBa, OOS3aHHOCTM M HOPMbI OTBETCTBEHHOCTU HOPUAMYECKUX
1 (pU3UYECKUX JIMIl B COOTBETCTBYIOIIECH 00JaCTH OE€30MaCHOCTU KU3HEIACATEIb-
Hoctu (BXK]I).

B mopsinke nmpuOpUTETHOCTH HOPMATHUBHO-TIPABOBBIE AKThl MOKHO PaCIOJO-
KUTh B CJICIYIOIICH MOCIEIOBATEIIbHOCTH: MEXKIYHAPOIHbIC JTOTOBOPHI (KOHBEH-
1K), patuduiupoBanubie ['ocyaapctBennoi nymoit; Koncturymus PO.

[IpaBoBOI1 OCHOBOM 3aKOHOAATENbCTBA B oOnactu obecnedenus bX]I spuser-
Csl KOHCTUTYLIUSI — OCHOBHOM 3aKOH I'OCYyJIapCTBa. 3aKOHBI U MHBIE MPABOBBIE aAK-
Tbl, IpuHUMaemble B Poccuiickoit denepanuu, He JOJKHBI IPOTUBOPEUYUTh KOH-
ctutyuuu P®. IN'apantom Koncturyuuu P® sisiercs [Ipesunent P®, kotopelit
U3JIaeT yKa3bl U PACIIOPSDKEHHsI, 00s3aTeNIbHbIE ISl UCTIONHEHUS Ha BCEH Teppu-
TOpUHU rocygapcrsa. OenepaibHble 3aKOHBI IPUHUMAKOTCS [ OCy1apCTBEHHOMN Iy-
Moii, paccmatpuBatotrcs CoBetom Desepannu, MOAMUCHIBAIOTCS U 00OHAPOAYIOTCS
IIpesunentom PO.

K nmoxymenTam, Ha OCHOBE KOTOPBHIX (hOPMHPYETCS 3aKOHOAATEIBCTBO B 00-
nactu ooecneuenus bXX/I, orHOCSTCS:

dbenepanbHbie 3aK0HBI PO;

ykassl [Ipesnnenra PO;
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nocraHosneHus [IpasurenscrBa PO;

rocynapctBeHHbie cranaapTel ('OCT);

HOPMAaTHUBHbBIE MTPABOBBIE AKTHI PeiepaTbHbIX MUHUCTEPCTB U BEJOMCTB.

Hopmamueno-mexnuueckue n memoouueckue 0OKyMeHmbl YyCTaHABIMBAIOT:

npaBuiIa, OOIIME MPUHUMUIIBI WM XapaKTEPUCTUKH, KACAIOIIUECS OTACIIbHBIX
BHIOB JeATeNbHOCTH B 00mactu BXX/I;

TpeOOBaHMS K TEXHOJIOTHYECKUM IIpolieccaMm U paboTaM, 000pyI0BaHHUIO, TO-
MEUICHUSIM, 3aHHUSIM U COOPYKEHHSIM, a TaKKe€ CPEJICTBAM KOJUIEKTUBHON W WH-
JMBUTyaJIbHOW 3aIlIUTHI,

IpEeeTBHO IOMyCTUMBIC YPOBHH BPEIHBIX U OMACHBIX (haKTOPOB U JIp.

K HOpMAaTHUBHO-TEXHUYECKUM U METOANYECKUM JTOKYMEHTAM OTHOCSITCS !

crangaptel — MexayHapoaubie ([Ipasmna EDK OOH u ap.), rocymapctBeH-
ueie ('OCT P), orpacnessie (OCT), npeanpustuii (CTII);

npaBmwia — enuHbie (peaepaibHbIe), MeXKOTPaCIeBBIE, OTPACIICBBIC;

TpeOOBaHHUS;

HOpMBI — eiuHbIe (PenepalibHbIC), MEKOTPACIEBbIC, OTPACIICBHIC;

TEXHUYECKHUE YCIOBUS;

METOAUKH;

PEKOMEHIalnY;

PYKOBOJSIIIME TEXHUUYECKUE MaTEPHUAIbI,

METOIMYECKHE YKA3aHUs;

UHCTPYKIUU (MEXKOTpacieBble, OTpacieBble, TUIOBbIC, IS PAOOTHHKOB, MPH
BBITTOJIHEHUH PadoT).

HopmaTuBHO-TEXHUYECKHE U METOJINYECKHE TOKYMEHTHI, KaKk IIpaBuio, HE CO-
Jiep>KaT IPaBOBBIX HOPM M HE MOJIekaT peructpaunn B Muntocte Poccun. Onu
npuHUMaroTCs (YTBEPKIAIOTCS) GenepabHBIMU MHHACTEPCTBAMHE U BEIOMCTBAMH
WIN aHaJOTHYHBIMU YUpexIeHusiMu cyObekToB Poccuiickort denepamuu (OCT,
npaBwiia, HOpMBI | J1ip.), ['occrarmaprom Poccun (I'OCT, npaBuiia o cepTuduka-
IIUK) ¥ IPYTHMHU OpPTaHAMK FOCYIapCTBEHHOW BIACTH M OPTaHU3AIUSIMHU.

TpeOoBaHKS HOPMATUBHO-TEXHUYECKUX U METOAMYECKUX JOKYMEHTOB MOTYT
ObITh OOs3aTenbHBIMU (Hampumep, TpedoBanus ['OCT, kacarommecs: Ge30macHo-
ctu 1 3ammThl OC) wim pekoMeHaaTebHbIMUA. O0S3aTeIbHOCTD BBHITIOJHEHUS TPe-
OOBaHMI pEKOMEHAATENbHBIX JOKYMEHTOB MOXET YCTaHaBIMBATHCS CaMHUMHU
MPEeANPUATUIMH, KOTOPBIE UX IPUMEHSIOT, a TAaK)Ke YCIOBUSAMHU JIOTOBOPOB MEXTY
OpraHU3alUsIMH.

PaccmoTpum noapoOHee riiaBHbIe HOPMATHUBHBIE JOKYMEHTBI C TOUYKU 3pEHUS
OTPa)XEHUS B HUX OCHOBHBIX ITOJIOKEHNUN SKOJIOTUYECKOTO IIPaBa.

Koncrturynus PO npososriamaer npasa rpaxkJaH Ha 3€MIIKO U Ipyrue npu-
pomHbIe pecypchl, Ha OnaronpusaTHyro OC (3KOJIIOTHYECKYI0 O€30MacHOCTh), BO3-
MelIeHUe yiiepoa, MPUYUHEHHOTO €ro 3J0POBBIO, YUACTHE B HKOJIOTHYECKUX Op-
raHU3alMsIX U OOIIECTBEHHBIX IBKCHUX, MOJyYeHHE HH(POPMALIMKU O COCTOSHUE
OKpYXKaroIIEH MPUPOIHON Cpeabl U Mepax 1o ee oxpane. OnHoBpeMeHHO KoHcTH-
Tyuusi P® ycranaBiuBaeT o0A3aHHOCTH TpaXkJaH MO COOJIOJIEHUIO TpeOOBaHUMN
MPUPOJOOXPAHHOTO 3aKOHOJATENbCTBA, YYACTUIO B MEPOINPUATHAX MO OXPAHE OK-
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py’Karolen TPUPOIHON CPelibl, MOBBIIIECHUIO YPOBHS 3HAHUM O MPUPOAE U DKOJIO-
rudeckor Kynbrype. KoHcturynmss P® Taxke ompenenser opraHu3allOHHBIC
Y KOHTPOJIbHbIE (DYHKIIMHU BBICHIMX U MECTHBIX OPraHOB BJIACTH IO PAllMOHAIBHO-
MY UCITOJIb30BAHUIO U OXPaHe MPUPOIHBIX PECYPCOB.

®denepanbHbIii 3ak0H «O06 oxpane okpyxatorieit cpeapr» ot 10.01.2002 r. Ne 7
OTIpeJIeNIsIeT MPAaBOBbIE OCHOBBI TOCYJAPCTBEHHOM MOJIUTHUKUA B 00JIACTH OXPaHbI
OC, obGecneunBaroiiye cOaJaHCUPOBAHHOE PEUICHUE COIUATbHO-IKOHOMUYECKUX
3anay, coxpanenue OnaronpuaTHod OC, OMOJIOTHYECKOTrO pazHOOOpa3us U IMpu-
POJIHBIX PECYPCOB B LEISAX YIOBJIETBOPEHUS] MOTPEOHOCTENW HBIHEUIHETO U OyAy-
IIMX MTOKOJICHUH, YKpeIIeHus paBonopsiaka B oonactu oxpansl OC u oOecnieue-
HUS dKoJoruueckoi 0ezonacHocTu. OH peryiupyeT OTHOIIEHUs B cepe B3auMo-
neficTBus  oOmiecTBa M NPUPOABI, BO3HHUKAIOUIME MPH  OCYIIECTBICHUU
XO3SIMCTBEHHOW W WMHOW JEATEIBbHOCTH, CBA3aHHOM C BO3JCHCTBUEM Ha IMPUPOA-
HYIO cpefy, B npenenax P®, a Takke Ha KOHTUHEHTAJILHOM IIeNb(e U B UCKITIO-
YUTEIIbHON 3KOHOMUYECKOM 30HE PO.

B uenom, npaBoBbie oTHOIIEHUs B 001actu oxpanbl OC, obecreueHus 3KoJio-
IrMYeCKO 0e30MacHOCTH, PALMOHAIBHOTO MPUPOJIONOJIb30BAHUS OIPEACIICHbI
B 3aKOHaX, KOTOPbIE YCIIOBHO MOKHO pa30UTh Ha YEThIPE FPYIIIIbI:

o01111e 3aKOHOIIPOEKTHI;

3aKOHOIPOEKTHI 1O HKOJIOTHYECKOI 0€30MacHOCTH;

3aKOHOIPOEKTHI 1O PaAUAIIMOHHON 0€30MacHOCTH HACETICHUS;

3aKOHOIIPOEKTHI 110 IPUPOIHBIM PECypCaM.

Vka3el u pacnopspkeHust [Ipesunenta PO u nmocraHoBiIeHUST HPaBUTENLCTBA
P® 3aTparuBaroT MIMPOKUN KPYT SKOJOTMUYECKUX BOIPOCOB. DTO, HAIPUMED, YKa3
0 denepaabHBIX IPUPOIHBIX pecypceax, YKa3 o KOHUENINH repexoaa Poccuiickoit
denepanuy K yCTOWYMBOMY Pa3BUTHIO U JP.

HopmatuBHBIE aKTBI IPUPOJOOXPAHUTEIBHBIX MUHHUCTEPCTB U BEJIOMCTB H3-
JAIOTCS IO BOIIPOCAaM PAalMOHAIBHOIO HMCIIOJIB30BAHUSA W OXPaHbl OKPYKAKOLIEH
MIPUPOHON Cpelpl B BUAE MOCTAHOBJIEHUN, MHCTPYKLHM, NMPUKa30B U T. 4. OHU
SBJIIOTCS. 00A3aTENbHBIMU JUISl IPYTUX MUHUCTEPCTB U BEIOMCTB, (U3HUYECKUX U
FOPUIUYECKUX JIMII.

HopmaruBHbIE peIleHHs] OPraHOB MECTHOTO CaMOYIpaBicHUs (MIpH, celb-
CKHMX U MOCEIKOBBIX OPTaHOB) JOTOJIHSIOT U KOHKPETU3UPYIOT ICHCTBYIOIIUE HOP-
MaTUBHO-TIPABOBBIE aKThI B 00JIACTH OXPaHbl OKPY>KaIOIEH TPUPOTHOM CpeIbl.

11.2.TocygapcTBeHHbIe OpraHbI
OXpaHbI OKpYKamien cpeabl

I'ocynapcTBeHHBIE OpraHbl YIPABICHUS U KOHTPOJIs B oosacti oxpansl OC noa-
pa3eNAIoTCs Ha JBE KaTErOpUU — OpraHbl OOIEH U CrIEUAIbHON KOMIIETCHIIHH.

T'ocyoapcmeennvle opeanst ooweti komnemenyuu — 310: Ilpesunent PO, de-
nepanbHoe coOpanue, ['ocynapctBeHHas ayma, I[lpaBurenbctBo P®, nmpencraBu-
TEJIbHBIE U WCIIOJIHUTENIbHBIE OpPraHbl BIAacTU CyObekToB dDenepanvu, MyHUIIH-
najgpHble opranbl. OHM ONPEAEINISIIOT OCHOBHBIE HANPABICHUS MPUPOJOOXPAHHON
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MOJIUTUKH, YTBEPKIAIOT FKOJOTHUECKUE MPOrpaMMBbl, 00€CIEUMBAIOT HKOJIOTHYE-
CKyI0 0€30MacHOCTh, YCTAHABJIMBAIOT MPABOBBIE OCHOBBI M HOPMBI B MpeJenax
CBOEW KOMIIETEHIIMU U T. A. Hapsay ¢ oXpaHOW OKpy:»Karolien MpUpOaHON Cpelbl
B KPYT MOJIHOMOYMI FOCYAapCTBEHHBIX OPTaHOB ATOM KaTErOPUU BXOJUT PEIICHUE
U JIPYTUX SKOJOTHYECKUX BOITPOCOB.

l'ocyoapcmeennvie opeanvl cheyuanbHou Komnemenyuu TOJPAa3IEIsIOTC Ha
KOMILJIEKCHBIE, OTPACieBbie U (PYHKIIMOHAIIbHBIE.

K kommexkcHsIM opranam ymnpaBieHusi oTHocsTcs: [lemaprament ['occan-
snuaHaa3opa Munzapasa P (Camsnuanagzop P®D); denepanbhas cinyxbda PP
10 THUIPOMETEOPOJIOTHH W MOHHTOPUHTY OKpy»xkaroied cpenbl (Pocrumpomer);
MunucrepctBo PO mo genaMm rpakIaHcKoil 00OpOHBI, Ype3BbIYAHBIX CUTYyaIUi
U JINKBUIALKN TOCIeACTBHI cTuxuiHbIX OeactBuii (MUC Poccun).

OtpacieBsie opransl (Pockomsem, Pociecxo3, I'ockompbiOoioBcTBO, MUH-
cenbxo3 Poccum) BBRITONHAIOT (QYHKIMK yIPaBICHHUS W HAJ30pa MO0 OXpaHE M HC-
MOJIb30BAHUIO OT/ACIBHBIX BUIOB MPUPOTHBIX PECYPCOB U OOBEKTOB.

OYHKIMOHAIBHBIE OPraHbl BBIMOIHSAIOT OJHY WM HECKOJIBKO POJICTBEHHBIX
(GyHKUMI B OTHOLIEHUHU MPUPOJHBIX 00bekTOB: MuHatom Poccum obecrnieunBaeT
SJIEPHYIO U paJuallMOHHYI0 Oe3omnacHocTh; ['ocroprexHaazop Poccuu KoHTpoIn-
pyer wucnoiab3oBaHue Henap, MuH3apaBs Poccum ocCymiecTBisieT CaHUTapHO-
AMUEMHUOJIOTHYECKUM KOHTpOoJIb, MBJl Poccun oxpansier armocdepHbIii BO3ayX
OT 3arpsi3HEHHs] TPAHCIOPTHBIMU CPEICTBAMH, OpPTaHHU3yeT paboTy CaHUTapHO-
HKOJIOTHYECKOM CITYyKObl MyHHUITUTIATHHON MTOJTHIIHH.

11.3. IKosiorn4yeckKada CTaHAAPTU3ALMSA
U NACNIOPTU3ALUSA

OO01Iue MoNIOKEHUST IKOJIOTUYECKOT0 3aKOHOAaTenbcTBA PP KOHKpeTu3upy-
10Tcs B rocyaapcTBeHHbIx ctangaprax (COCT), koTopsie, Tak ke Kak MOCTaHOB-
JICHUS, THCTPYKIIMH B PEIICHUS, OTHOCSTCS K ITO3aKOHHBIM ITPABOBBIM aKTaM.

CTaHaapT — HOPMAaTHUBHO-TEXHHYCCKUI JOKYMEHT, YCTAHABIMBAIOIINNA KOM-
TUIEKC HOPM, MPaBUI M TpeOOBaHMM, 00s3aTENbHBIX U UCIIONHEHUs. | eHepaib-
HBIM  CTaHAAPTOM  JUIsI ~ TPUPOAOOXPAHHOW  ACSATENBHOCTH  SIBIISICTCS
I'OCT 17.0.0.01—76 «Cuctema crtaHgapTOoB B 00JACTU OXpaHBl IPHUPOJIBI
U yJIy4IIIEHUS UCTIOIb30BaHUS IPUPOJIHBIX PECYPCOBY.

Cuctema cranaapToB B obnactu oxpanbl npuponasl (CCOIT) umeer ciemyro-
e nojacucteMsl (rpymisl): 0 — ocHOBHBIC ToJoXeHus; 1 — ruapocdepa; 2 —
atMocdepa; 3 — mouBsl; 4 — 3emun; 5 — diopa; 6 — dayna; 7 — Heapa.

[To HampaBneHUSAM JCHCTBUS TOCYJAPCTBEHHBIC CTAHIAPTHI CHCTEMBI OXPaHbI
MPUPOJIBI TOAPA3IEISIIOTCS Ha CIASAYIONIUE BUIbL

1 — TepmuHbI, K1accuuKanyu, OnpeeICHUS,

2 — HOPMBI U METOJBl U3MEPEHU 3arpsS3HIIONINX BEIOPOCOB U COPOCOB, HH-
TEHCUBHOCTb MCIOJIb30BaHMUs TPUPOIHBIX PECYPCOB;

3 — mpaBuia OXpaHbl MPUPOIBI M PAIMOHATBHOTO HCIIOIH30BAHUS MPHUPOI-
HBIX PECypCOB,;
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4 — Meroapl OMpEeNeNICHUs] MapaMEeTPOB COCTOSHUS TMPUPOIHBIX OOBEKTOB
Y HTHTEHCHUBHOCTH XO3SMCTBEHHOT'O BO3JICVCTBHUS;

5, 6 — TpeboBaHMs K cpeacTBaM KOHTpoJis U 3ammThl OC;

[/ — mpouue CTaHJapThl.

B nonnoe o6o3nauenue cranmapra CCOII Bxomst unaekc ('OCT), nHomep
cuctembl (17), HOMep CTaHIapTa U TOJ U3aHMSI.

Tak, Hanpumep, eciiu TpeOyeTcsl BHIICHUTD, KaKUE CYIIECTBYIOT HOPMBI U Me-
TOJBl U3MEPEHUSI BHIOPOCOB BPEIHBIX BEIIECTB B OTPAOOTABIIMX Ta3ax TPaKTOp-
HBIX U KOMOAWHOBBIX JBUTaTesiei, To ciaeayer ooparuthcss k ['OCT 17.2.2.05—
86. B nannom ciydae «17» o0o3Ha4aeT HOMEp CUCTEMBI, «2» — HOMEP IOJICHUC-
TeMbl (atMocdepy), «2» — BuHI cTaHaapra (HOPMbI W METOIbI H3MEpPEHHUS),
«05» — HOMEp cTaHgapTa U «86» — TOoJ NU3TaHUS.

B cootBerctBun ¢ 'OCT 17.0.0.04—90 xaxnoe mpennpusTie B 00s3aTENb-
HOM TIOPSIIKE pa3padaThIBacT IKOJOTMYECKUH MacHOPT — OCHOBHON HOpPMaTHB-
HO-TEXHUYECKUN JOKYMEHT, COJACPXKAIIMi JaHHbIE 00 HMCIOJIh30BAHUH PECYPCOB
u Bo3aercTBuM npeanpusatus Ha OC. Llenp macnopTusanuu — NpPOTHO3 3KOJIOTH-
YECKOHM CHTyalluy KaK Ha CaMOM TPEINPHUATHH, TaK U BOKPYT HETo, a TaKKe KOH-
TPOJIb 32 BBIITOJTHCHUEM TPUPOTO0XPAHHBIX MEPOTIPHSITHH.

[Topsimok cocTaBieHUsT U MPEJCTABICHUS HKOJIOTMYECKUX MACHOPTOB MpE/I-
npusATUs (MIPOU3BOJCTBEHHON M HEMPOU3BOJCTBEHHOM C(ephbl) Ha COTIACOBAHUE
KOOPJIMHUPYIOT MECTHBIE KOMUTETHI MO OXpaHe MPUPOJbI MPU aJIMHUHUCTPALIUSIX.
Hanuune u BeeHNE SKOJOTUYECKOT0 MAcMopTa HE 3aMEHsIeT M He OTMEHSET Jei-
CTByIOITME (POPMBI U BUJBI TOCYIAPCTBEHHON OTYETHOCTH.

B skonoruueckoM nacrnopTe npeanpusiTUs T0HKHBI ObITh OTPA’KEHBI:

CBEJICHUS O TEXHOJIOTHUSIX, UCTIOIB3YEMBIX MIPEATNPUIATUEM;

KOJIMYECTBCHHBIC W KAUECTBCHHBIC XapaKTEPUCTHKU UCIOJIb3yEMBIX PECYPCOB
(chIpbs, TOITMBA, SHEPTHN);

KOJIMYECTBECHHBIC XapaKTEPUCTUKHU BBITYCKAEMOU TIPOIYKITUH;

KOJIMYSCTBCHHBIC M KAYECTBCHHBIC XapaKTEPUCTHKH BBHIOPOCOB (COpPOCOB, OT-
XOJIOB) W 3arPs3HSIONIMX BEICCTB MPESANPHUATHS;

pe3yabTaThl CPABHEHUS MCTIOIB3YEMBIX MPEANPUITHEM TEXHOJIOTHH C JIyYIIIH-
MU 3apyOEKHBIMU U OT€UECTBEHHBIMHU.

Nudopmanus, copepxaimiascss B SKOJOTMYECKOM TMACMOpTe, MpeAHa3HayeHa
JUTSL peLIEHUs CIeAYIOIUX TPUPOAOOXPAHHBIX 3a/1au:

OLICHKH BJIMSHUS BBIOPOCOB (COPOCOB, OTXOJOB) 3arps3HSIOIIMX BEIICCTB
U BbImyckaemMoil mpoaykimu Ha OC u 310pOBbE HACEJICHHSI U OTIPEICIICHUS pa3Me-
pa MIaThl 3a TPUPOAOIIOIH30BAHNUE;

YCTAHOBJICHUSI ISl TPEINPUSATUS TPEAETbHO JOMYyCTUMBIX HOPM BBIOPOCOB
(copoco) 3arpssustomux BemecTB B OC;

TUTAHUPOBAHUS TIPEMIPUSTHEM TIPUPOTIOOXPAHHBIX MEPOTIPUITHIA M OIICHKU WX
3G (HEKTUBHOCTH,

AKCIIEPTU3BI TPOCKTOB PEKOHCTPYKITUU TIPEATIPUSATHS;

KOHTPOJIS 32 COONIOACHUEM TPEANPUATHEM 3aKOHOIATEILCTBA B 00IACTH OX-
paHbI IPUPOTHOU CPENBI;
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NOBBIIEHUST A((HEKTUBHOCTH HCIIOJIB30BAHUS IPUPOIHBIX M MaTEpHUaIbHBIX
pPECYPCOB, SJHEPTUHA U BTOPUYHBIX IIPOTYKTOB.

OKOJIOTHYECKHUI NAaCHOPT 3aI0JIHAETCS B JIBYX DK3EMIULIPAX: OJUH XPAHUTCS
Ha IPEINPUITUH, IPYTOl — B MECTHOM KOMHUTETE MO OXpaHe MPHUPOABI ¢ Tpudom
« /151 cmy>keOHOr0 MOJIb30BAHUS».

11.4. 3Kosiorn4yeckad sKcnepTusa

B cootBercTBun ¢ denepanabHbIM 3aKOHOM «O0 3KOJOTHYECKON IKCIEPTU3E»
ot 23.11.1995 r. 3koyioruyeckasi IKCNEPTU3a — 1TO YCTAHOBJICHHE COOTBETCT-
BHUSI HAMEYAEMOW XO3SIMCTBEHHOW WJIM UHOM AEATEIIbHOCTH 3KOJIOTUYECKHUM Tpe-
OOBaHMSM W ONpeleJICHUE JOIMYCTUMOCTH pealn3aluu 00BbEeKTa IKOJIOTHYECKOM
AKCIEPTU3BI B LEISIX MPEAYPEKICHUS BOZMOKHBIX HEOIArOMPHUITHBIX BO3ACHCT-
BHIl 3TOM NESATEIBHOCTH Ha OKPYKAIOIIYI0 NPUPOJHYIO CPEAY U CBA3AHHBIX C HU-
MU COLMAIbHBIX, SKOHOMUYECKUX W HHBIX MOCIEACTBUN pealu3aluud OO0bEKTa
DKOJIOTUYECKOMN DKCIIEPTU3BI.

Lenp 3K0JI0rMUECcKOi SKCHEPTU3bl — MPOBEPUTH U OLICHUTH, HACKOJIBKO 00b-
eKT COOTBETCTBYET TpPEOOBAHMUSAM OXpPaHbl OKpY)KAlOIIEW MPUPOIHONU Cpeabl
Y DKOJIOTHYECKON Oe30omacHOCTU. Pe3ynbTaToM sKCepTU3bl SBISIETCS BBISIBICHUE
TEXHUYECKUX OIIMOOK, HaydyHO 00OCHOBAaHHAs OLIEHKA UX MOCJIEACTBUN, PEKOMEH-
JAIMU OpraHaM, MPUHUMAIOIIUM PEIICHMs], TPOTHO3 HanboJee 3PPEeKTUBHBIX yC-
JIOBUI pean3alyy IPOeKTOB U 0OBEKTOB, IPEJICTABICHHBIX HA IKCIIEPTHU3Y.

Opranuzanusi 1 TPOBEICHHUE TOCYAAPCTBEHHOM 3KOJOTMYECKOW SKCHEPTHU3bI
ABJIIETCSI OJTHOM W3 TJIABHBIX 337a4 JIE€ATEIbHOCTH MUHHCTEPCTBA OXPAHbI OKPY-
YKaroIeH cpeibl U MpUpOIHBIX pecypcoB PO (Munnpupoast Poccun).

Meronnueckoe pyKOBOJACTBO M KOOPAMHALMIO JIEATEIBHOCTH BCEU €IUHOMN
CUCTEMBI TOCYJAAPCTBEHHON KOJIOTMYECKOW 3KCIEPTU3bl OCYLIECTBIsAET I naBHOe
YIIPaBJIEHUE TOCYAAPCTBEHHOM 3KOJOTMYECKON 3KcnepTusbl Munnpupoasl Poc-
cun (['maBrocakcrnepTusa), mpuBiieKas sl 3Toro KoopAHMHAIMOHHBINA COBET TOCY-
JTAPCTBEHHOM 3KOJIOTUYECKOU IKCIIEPTHU3BI.

B cybObekTax denepanvu rocyIapCcTBEHHAsl SKOJIOTHYECKas IKCIEPTU3a OCy-
HIECTBIISIETCS] COOTBETCTBYIOIMMH COBETAMH, IIPABICHUSAMH, OTIEIaMHU, TEPPUTO-
puanbHBIMU OpranamMu MuHnpupoasl Poccun.

DKcnepTh3a MaTepHalioB, MPEICTABICHHBIX HA TOCIKCIEPTH3Y, 3aBEpIIACTCS
COCTaBJICHUEM 3aKIIFOYEHUS — JOKYMEHTOM, MOATOTOBJIEHHBIM SKCIEPTHON KO-
MUCCHUEHN, COAEpKAITUM 000CHOBAHHBIE BBIBOJIBI O JIOITYCTUMOCTH BO3/IEUCTBUS Ha
OKPYXKAIOIIYI0 MPUPOIHYIO CPely XO3SIMCTBEHHOW WJIM MHOM NESITebHOCTH JINOO
JIPYTrUX OOBEKTOB 3KCHEPTH3bl U O BO3MOXXHOCTU MX pealu3alyd, 0J00pEHHBIM
OOJIBIIMHCTBOM CIHCOYHOTO COCTaBa KCIEPTHOU KOMUCCHH.

3aKII0YEHUE HKOJIOTMYECKON 3KCHEPTU3bl MOJIMUCHIBAIOT PYKOBOAUTEIND, OT-
BETCTBEHHBIN CEKPETAPh U BCE WICHBI HKCIIEPTHON KOMUCCUU; OHO HE MOXKET OBbITh
U3MEHEHO 0e3 UX COrJiacusl.

3aKiI04eHre MOKET OBITh TMOJIOKHUTENBHBIM WM OTpUllaTeIbHBIM. [lomoxu-
TENbHOE 3aKIIOYECHHE SIBISIETCS OJJTHUM U3 00s3aTENbHBIX YCIOBUM JUISl peain3alun
00beKTa 3KcepTu3bl. [IpaBoOBBIM MOCIEACTBUEM OTPULIATEIBHOIO 3aKIIOUEHUS SIB-
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JISIETCSl 3aMpeT peain3ali 00beKTa dKCHEepTU3bl. B 3TOM cilydae 3aka3uuk BIpaBe
MPEICTAaBUTh MaTeprabl Ha TIOBTOPHYIO AKCIIEPTHU3Y MPH YCIOBUU X MEPEPAOOTKU
C YYETOM 3aMEUYaHuM, U3JI0KEHHBIX B JAHHOM OTPUIIATEIIbHOM 3aKITHOUYEHUU.

[Ipencenarens U 4I€Hbl SKCHEPTHOM KOMHUCCHHM HECYT MOJHYK) OTBETCTBEH-
HOCTh 3a MPaBUJILHOCTh U OOOCHOBAaHHOCTh CBOUX 3aKIIOYEHUN B COOTBETCTBUU
C 3aKOHOJIaTeNIbCTBOM PO.

BBIBO/IBI SKCTIEPTHON KOMUCCHUU MOTYT OBITH 00KajIOBaHBI B CY/IE.

B Poccuiickoit @enepannin OCyIIECTBISIIOTCSA U IPYTUE BUABI YKOJIOTUYECKOU
JKCIIEPTHU3BI.

Obwecmeennas IKoN02UYECKAsl IKCNepmu3a MPOBOJUTCS M0 UHULUATUBE 00-
HIECTBEHHBIX OOBEIMHEHUN U HEroCyJapCTBEHHBIMHU CTPyKTypaMu. Ee 3akitoue-
HUE uMeeT GopMy peKOMEHIAIUA.

Hayunas skonocuueckas skcnepmusza MPOBOJMUTCS MO WHULMATHBE HAYYHBIX
YUPEKJICHUM, BBICIINX y4YEOHBIX 3aBEJICHHM, OTAEIbHBIX YUYEHBIX WJIM HAyYHBIX
KOJUIEKTUBOB. Ee 3akitoueHre HOCUT MHPOPMAIIMOHHBIN XapakTep.

Hopmamusenoas sxonocuueckas skcnepmu3sa CTaBAT CBOEU 3a1adyeil UCCIIENO-
BaHHUE COOTBETCTBUSI TPEOOBAHUSAM 3KOJOTMUECKOW O€30MacHOCTH HOPMAaTHUBOB
KauecTBa OKPY>Kalolllel MPUPOAHON Cpelibl, IPEAEIIbHO JTOMYyCTUMBIX KOHIIEHTpa-
Ui, BEIOPOCOB, COPOCOB BPEAHBIX BELIECTB, MPEJECIBbHO JOIYCTUMOTO YpPOBHS
paaNaIMOHHOTO BO3CHCTBUS, BO3ICUCTBUS IITyMa, BUOPAIIMK, MATHUTHBIX TIOJICH.
B mpouiecce Takoil sxcnepTusbl 3QGEeKTUBHOCTH MokazaTeneil kayectBa OC mpo-
BEPSETCS MO0 OTHOLIEHUIO K 3J0POBOMY YEJIOBEKY B LIEJSAX OXPAHBI €r0 r€HEeTHYe-
ckoro (oHza.

Canumapnuas sKkon02udecKkas 3KCnepmu3a BBISBISET XapaKTep B3aWMOCBS3U
JKM3HU U 3J0POBbS YEIOBEKA C OKPYKAIOILIEH NPUPOAHON cpenout. Ee nposeneHue
MMEET NMPUHLUUNHNAIBHOE 3HAYEHUE NI PELICHUS BOIPOCA O BO3MEUIEHWH Bpeaa
3I0POBBIO TPaXKJaH OT HeOmaronpusaTHoro Bo3aencTeus OC.

lIpasosas sxonocuyeckas skcnepmu3a HANPABIEHA HA HCCIIECIOBAHUE 3aKO-
HOB, YKa30B, IIPABUTEIILCTBEHHBIX MOCTAHOBJICHUN U PACIOPSKEHUN, HOPMATUB-
HBIX aKTOB MUHHUCTEPCTB U BEJOMCTB, HOPMATHUBHBIX aKTOB cyObekToB Denepa-
I[MY, IPUHAMAEMbIX UMU B paMKaxX OTBEJCHHOU KommeTeHInu. Heo0xoammMocTh
€e TPOBEJICHUsS BHITEKAET M3 OOS3aHHOCTH, BO3JI0KEHHON Ha 3aKOHOJAaTEIbHBIC
¥ HopMaTuBHBIe opranbl denepaibHbIM 3aKoHOM PD «OO0 oxpaHe okpyxaromiei
npupoaHoi cpeas». B denepanbHOM 3akoHE «O0 3KOJOTHMUYECKOW IKCIEPTU3E»
OTIpEJICIICHBI BU Bl HAPYIIICHUHN 3aKOHOIATEIHLCTBA U (DOPMBI OTBETCTBEHHOCTH —
YrOJIOBHAs, AIMUHUCTPATUBHAs, MATEPUAIIbHASA U TPAKIAHCKO-TIIPABOBASL.

11.5. Opuauyeckas OTBETCTBEHHOCThb
34 JKOJIOTHYeCKHe NpaBOHApYyLUIeHUs

IOpuanyeckasi 0TBETCTBEHHOCTD 32 IKOJIOTHYeCKHEe MPABOHAPYIICHUA —
ATO 0053aTENBCTBO IOPUIUUECKUX M (PU3MUECKUX JIUI] TIepe] 0OIIEeCTBOM U ToCy-
JTAPCTBOM OTHOCHUTENLHO COOJIIOACHHS NEUCTBYIOMUX 3akoHOB 1o oxpane OC.
[IpaBoBasi cuctema Haied CTpaHbl MpeaycMaTpUBaeT udeThbipe (OPMBI OTBETCT-
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BEHHOCTH — JMCHUIUTMHAPHYIO (BKJIFOUYAsi MaTePHAIBHYIO), aIMHHUCTPATUBHYIO,
I'PAXKIaHCKO-TIPAaBOBYIO U YTOJIOBHYIO.

Pu3NYEeCKHE JTULA MOTYT HECTH BCE BUJBI OTBETCTBEHHOCTH, a FOPUIUYECKUE,
T. €. IPEANPUATHS, YUPEKICHUS U OpTraHU3alMK, IPUBJIEKAIOTCA JIMIIb K aIMUHU-
CTPAaTUBHOM U I'PAXKJAAHCKO-TIPABOBOM OTBETCTBEHHOCTH.

Bce Buabl npaBoHapyiieHuii B cpepe oxpaHbl OKpYKaroIIe NpupoHOi cpe-
JIbI UMEIOT O0IIIMe YepThl: BAHOBHOCTh U MPOTUBOIPABHOCTH JESHUS, HApyLUICHUE
MIPUPOIOOXPAHHOTO 3aKOHOJATENIBCTBA, IPUUYMHEHHUE BpEAa 3J0POBBI0 YEIIOBEKA
WJIM OKPY’KarOUIEH IPUPOJHOM Cpelie, MPUUYMHHYIO CBSI3b MEXKAY AJIEMEHTAMH CO-
CTaBa MMPaBOHAPYILIECHHUS.

OTBETCTBEHHOCTh HACTyINaeT B COOTBETCTBUM C YTOJOBHBIM KOJeKCOM P®D,
I'paxxnanckum konexkcom P®D, a Taxke mpuUpoOAOpPECYPCHBIMU U IIPUPOAOOXPAH-
HBIMU HOPMATHUBHBIMU aKTaMHU.

Hucyunaunapuvie naxazanus (IPeIyNPEKICHUE, BRITOBOP, CTPOTHI BBITOBOP,
NOHW)KCHHUE B JOJDKHOCTH W OKJIaJle, YBOJIBHEHHE C pa0OThI) HAJArarTcs Ha
JOJDKHOCTHBIX JIUL, pab04YMX M CIy’KalluX, pPyKOBOJIUTENEH NMpeanpusiTus, opra-
HU3ALMY, YUYPEXKICHUS 32 HEBBIMOJHEHUE MU CBOMX MPOU3BOJICTBEHHBIX 00sI3aH-
HOCTEH, CBSI3aHHBIX C IPABOBOM OXPAHOU OKPYKAIOIIEH NPUPOJHON CPEMBI.

[Ipu 5TOM CreayeT yuyuThIBaTh J1Ba BaXKHBIX MOMEHTA!

1) HaNOXXEeHUE TUCIUILTMHAPHONW OTBETCTBEHHOCTH BO3MOXHO JIMIIIB 33 Hapy-
HIEHUE 3KOJIOTUYECKUX MPABUJI, UCIIOJHEHUE KOTOPBIX BXOAUIO B KPYT JOJIKHO-
CTHBIX 00sI3aHHOCTEH HapyIIUTENS;

2) HEJOMyCTUMO HaKa3bIBaTh B JUCIUILUIMHAPHOM TOPSIKE JIMII, KOTOPbIC Ha-
pYLIAIOT 3KOJIOTHYECKHE MpaBuia BO BHEpadouee Bpems.

Aomunucmpamuénvle HAKA3aHUs HATATAIOTCS 3a JIEUCTBHS, MOCATAIONINE Ha
rOCy/IapCTBEHHBIN UM OOILIECTBEHHBIN MOPSIIOK, COOCTBEHHOCTh, IIPpaBa U CBOOO-
16l Tpakaad. Kak aaiMUHUCTpAaTUBHBIE MPaBOHAPYIIEHUS B 00JIACTH OXpaHBI OK-
pyKarolen NPUPOJHOM Cpelbl PacCMaTpUBAIOTCS IOCATATENbCTBA HA PAX NPH-
POIHBIX PECYPCOB B OTHOILICHUH:

3eMellb — HUX 0EeCXO3SIIICTBEHHOE HUCIOJIb30BaHUE, MOpYa, CaAMOBOJIBHOE OT-
CTYIUIEHHE OT MPOEKTa BHYTPUXO3AUCTBEHHOTO 3€MJIEYCTPOKCTBA,

HeJp — HapylleHHe TpeOOBaHUM MO OXpaHe HEIp U T'HIPOMHUHEPATIbHBIX pe-
CypCOB, JECHCTBYIOIIMX CTaHAAPTOB, HOPM, NPaBWJI, YCJIOBUU JIMLICH3UH, pErja-
MEHTUPYIOIIMX JESTEIbHOCTh HA KOHTUHEHTAJIbHOM Iiesib(e PO;

BOJHBIX PECYPCOB — HAPYLIECHUE MPABUJI UX OXPAaHbI U BOAOIIOIb30BAHNUS;

JIECHBIX PECYpCOB — HE3aKOHHOE MCIOJIb30BaHUE 3eMENIb JIECHOIO (OHa, He-
3aKOHHAas MOpyOKa M MOBPEXKICHHUE JAEPEBbEB U KYCTapHUKOB, IIOBPEXKICHUE Jieca
CTOYHBIMHU BOJIaMH, XUMHUYECKUMHU BEIIECTBAMH, BPEIHBIMHU BHIOpOCAMH, OTXO/1a-
MU U 0TOpOCaMH;

aTMoc(epHOro BO3JyXa — BBIOPOC 3arpsA3HSIONIMX BEIIECTB B aTMocdepy
C HApYLIEHUEM HOPMAaTHUBOB WM O€3 pa3pellieHus, BBOA B IKCIUIYaTALMIO MpEN-
npustuii 06e3 cobroAeHusT TpeOOBaHUM MO OXpaHe aTMOC(HEpPHOro BO31yXa, Ha-
pYILIEHHE MPABWJI IKCILTyaTalllK, a TaKXKe HEUCIONb30BaHUE O000pYyIOBaHUS s
OUYUCTKH BBIOPOCOB B aTmMochepy;
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KUBOTHOTO MHpa — HApyIICHHE MPAaBWJI OXPaHbl Cpe/bl OOUTAHUs, MOPSIAKa
MOJIb30BAHUS KUBOTHBIM MHUPOM, YHUUTOKEHUE PEAKUX U HAXOISALIUXCS TMOJ yT-
PO30ii UCUE3HOBEHHUS KUBOTHBIX, HAPYIICHUE MTPABUII OXOTHI U phIO0JIOBCTBA.

I'pasicoancko-npasosas omeemcmeeHHOCMb TPEIIONATraeT UMYIIECTBEHHYIO
OTBETCTBEHHOCTb MPEANPUITHUI-3aIPA3HUTENS 3@ Bpel, KOTOPBIM MOXKET OBITh Ha-
HECEH BCJIEJICTBUE €r0 XO3SMCTBEHHOW NEATEIBHOCTH OKPYKAIOUIEH NPUPOIHON
Cpeze WIH 3J0POBbIO YEIOBEKA.

[IpuurHUTENAMHU Bpeaa SBIAIOTCS IOpUIAWYECKHE U (PU3NYECKHE JIMLA, TPEe.-
MPUHUMATENIN HE3aBUCUMO OT BEAOMCTBEHHOM MPUHAIJICKHOCTU U (HOpM coOCT-
BEHHOCTH, COBEPLIMBIINE YKOJOTHUECKUE NpaBoHapyuieHus. [IpuunHurenem Bpe-
Jla MOYKET CTaTh ¥ cama MPHUPOJia — €€ CTUXUIHBIC CUITbI, KaTacTpodbl (3eMieTps-
CCHUSI, M3BEP)KCHHS BYJIKAHOB, OTOJI3HU W T. I1.). [lOTEepreBIIMMU TaKKe MOTYT
OBITh OpUIUYECKHEe W (U3NYECKUE JIMIA, caMa OKpY’Karollas MpHUpOJHas cpena
C ee 00BEKTaMU U Pecypcamu.

Veonosnas omseemcmeennocms (MumeHne cBOOO b, KOH(PHUCKAINS UMYIIIECT-
Ba, KPYIHBIN JCHEXHBIN MITpad | T. I1.) IPEAYCMOTPEHA 33 SKOJIOTUYCCKHE Ipa-
BOHAPYIIEHUS, KOTOPHIE OTIMYAIOTCS HAUBBICIIEH CTENEHBIO OOIIECTBEHHON
OMAaCHOCTH M TSKEJNBIMH MOCIEACTBUAMU. [I[puMeHeHne Mep 3TOro Buja OTBETCT-
BEHHOCTH 3a DKOJIOTMYECKHUE IIPECTYIUICHUS ONPENEIaeTCsl Y TOJIOBHBIM KOJIEKCOM
P®. EauHCTBEHHBIM OCHOBAHMEM HA3HAYCHUS YIOJIOBHOI'O HAKa3aHUA SBIISIETCSA
IIPUTOBOP CyJa.

Taxum 00pa3oM, BCIEACTBUE IKOJOTHUYECKOTO MPABOHAPYLICHHUS MOXKET OBITh
HAHECEH BPEI OKPYKAIOLIEH NMPUPOIHOU CPEele M 340POBBIO 4enoBeka. B atom
cilly4ae MPUYMHUTENb Bpena 00s3aH BO3MECTUTH ATOT BpeA. 3aKOHOAATEIbCTBOM
PEeIyCMOTPEHBI pa3Hbie POPMBI U MOPSIOK BO3MEIIEHUS yIepoa.

Ecnu Bpen HaHECEH OKpYKaroled NPUPOIHON cpese, TO OT UMEHHU KIIOTEPIIEB-
LIeV» MPUPOBI UCTLAMU BBICTYIIAIOT COOTBETCTBYIOILME OPraHbl BIACTU U DKOJIOTH-
YeCKHe OpraHbl, KOTOPHIE B Cy/1eOHOM MOPSAKE B3BICKMBAIOT C IPUYUHUTENS Bpe-
J1a JICHE)KHY0 KOMIIEHCAIMIO HA BOCCTAHOBJIEHHE MPUPOJIHBIX OOBEKTOB.

Ecmu BenenctBue 3arpsizaenns OC HaHeceH ymiepO 310pOBBIO JIOJCH, TO TO-
CTpaJiaBlliie€ UMEIOT MPaBO Ha KOMIIEHCAILIUIO, KOTOpasl BBIJIAYMBAETCS JUOO ro-
CyJlapCTBOM, JINOO npuunHuTENeM Bpeaa. [lopsaok Bo3Melenus yuepoa u cymma
KOMIIEHCALIUH 3aBUCST OT KOHKPETHBIX YCIIOBHIA.

11.6. MexxayHapoAgHO€e COTPYAJHUYECTBO
B 00JIaCTH IPUPOAO0INO0J/1b30BaAHUA
U OXPaHbI OKpY Kawiien cpeabl

[Tpupoaa He 3HAET TOCYAAPCTBEHHBIX I'PAHMII, OHA BceoOmna u eauna. [1oaTo-
My HapyIICHHsS B 3KOCHUCTEME OJHON CTpaHbl HEMHHYEMO BBI3BIBAIOT OTBETHYIO
PCaKIUIO B COMPEACIbHBIX dKOCHCTeMaX. Takke He MPHU3HAIOT roCyIapCTBEHHBIX
I'PaHUI] U BCE APYTrUe KOMIOHEHTHI IIPUPOIHON cpeibl (PEYHOM CTOK, MOPCKHUE aK-
BaTOPUH, MUTPUPYIOIINE BUIBI )XKHBOTHBIX U T. I1.). B CBSI3U ¢ 3THM MEKIyHaApOI-
HOC COTPYJIHUYECTBO B 00JIACTH IPHPOIAOIIONIB30BaHus U oxpansl OC uMeer oco-
00 Ba)KHOE 3HAUYECHUE.
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OO0bekThl oxpanbl OC Toapa3aeNsoTcs Ha HAIMOHAJIbHBIC (BHYTPHrOCyIap-
CTBCHHBIC) H MEXTyHapOaHbIC (0OIIEeMHUPOBEIE).

HaunnonanbHbie 00beKThI 0XpaHbl OC — 3T0 3emuis, BOJbI, HEAPA, TUKHE
YKUBOTHBIC M IPYTHE JIEMEHTBI MPUPOTHOMN Cpelibl, KOTOPhIC HAXOAATCS HA TEPPHU-
Topum rocymapctBa. Kaxkmas ctpana cBOOOIHO pacropspkKaeTcsl HallMOHATBHBIMU
00BEKTaMH, COXpaHssl UX U YIpaBissi UMU Ha OCHOBAaHUU COOCTBEHHBIX 3aKOHOB
B MHTEpECax CBOUX HAPOJIOB.

Me:xnynapoanbie 00beKTbl 0Xpanbl OC — 3TO 00bEKTHI, KOTOPhIE HAXOMAST-
cst OO B Tpeenax MEXIYHAPOIHBIX MPOCTPAHCTB (KOCMOC, aTMOC(EPHBIN BO3-
nyX, MUpOBO#i OkeaH M AHTapKTHAa), JTUOO MEePEMEIIalOTCs 0 TCPPUTOPHU Pa3-
JMYHBIX CTpaH (MHUTPUPYIOIIME BHIBI XKMBOTHBIX). OTH OOBEKTHI HE BXOIST
B IOPUCIUKITUIO TOCYJJAPCTB U HE SIBISIFOTCS YbUM-JINOO HAIIMOHAJBHBIM JOCTOSIHU-
eM. X ocBamBaroT u OXpaHsIOT HA OCHOBAHHUH PA3IMYHBIX JIOTOBOPOB, KOHBEHITUH,
MIPOTOKOJIOB, OTPAKAIOITUX COBMECTHBIC YCUIIUS MEXKTyHAPOIHOTO COOOIIECTRA.

[TepBoe MexIyHApPOIHOE MEPOIPHUATHE, TOCBSIICHHOE MPOOJIeMaM OXpaHbI
OKpYXaroleld TPUPOTHONU Cpenbl, cocTosioch B 1972 1. D10 ObuTa CTOKTOJIBM-
ckag koHpepenuss OOH no nmpoOiemaM okpyskaroliei yenoBeka cpeapl. B nek-
napanuu CTOKroJibMCKOM KOH(epeHIun ObutH CHOPMYITUPOBAHBI 21a6HblE NPUH-
YUNbL MENCOYHAPOOHO20 COMPYOHUHLECMBA 8 00IACMU IKOIOSULL'

1. l'ocygapcTBO BIpaBe MCIOIB30BATh COOCTBEHHBIE PECYPCHI B COOTBETCTBUU
CO CBOEM HallMOHAIBHOM MOJMUTHKOMN B mojxojie K npobdiemam OC.

2. [Ipupomubie pecypchl 3eMu JOMKHBI ObITh COXpaHEHBI Ha OJIaro HBIHEII-
HEro M OyayIMX MOKOJIGHUW MyTeM TIIATEbHOTO TUIAHUPOBAHUS JIESITEIbHOCTH
YeJIoBeKa M YIIpaBJIeHUS €10 10 Mepe HEOOXOIMMOCTH.

HeBo300HOBUMEIE pecypChl JOMKHBI pa3padaThIBaTHCS TAKUM 00pa3oM, 4TOObI
o0ecreuynBagach UX 3allUTa OT UCTOMIEHUS B OyAyIIeM W Y4TOOBI BBITOJBI OT WX
pa3pabOTKU MOJy4asiu BCE.

Bo Bcemupnoii xaptuu npupozst (BXII), npunsroii ['enepanbHoit AccambOiie-
eit OOH B 1982 r., 6pti CHOPMYITHPOBAHBI OCHOBONONA2AIOWUE NPUHYUNDBL PA-
YUOHAIbHO20 UCNONb308AHUS NPUPOOHBIX PECYPCOS.

1. buonorudeckrue pecypchl UCTIOIB3YIOTCS JIUIIG B MpEAeIax UX MPUPOTHON
OJIM30CTU K BOCCTAHOBJICHUIO.

2. TIpou3BOIUTENBHOCTh TIOYB MOAJEPKUBACTCS WUIIM yiIydllaeTcsl Onaroaaps
MepaM M0 COXPaHEHUIO UX JIOJITOCPOYHOTO IJI0J0POIUS U MPOIecca pa3ioKeHUs
OpPraHUYECKUX BEIIECTB, MO MPEAOTBPAIICHUIO dPO3UU U JIOOBIX Apyrux (popm
caMopa3pyIieHusl.

3. Pecypchl MHOTOKpPATHOTO MOJIB30BAHMS, BKJIIOYAsi BOJY, UCIIOIB3YIOTCA T10-
BTOPHO WJIM PEUUKYIUPYIOTCS.

4. HeB0300HOBIISIEMBbIE TIPUPOIHBIE PECYPChl OJHOKPATHOTO HMCIOJIb30BaHUS
OKCILTyaTHPYIOTCS B MEPY, C YUETOM MX 3aIaCOB, PAIIMOHATIHLHOW BO3MOKHOCTH UX
nepepadoTKU I MOTPEOICHUS U COBMECTUMOCTH X DKCIUTyaTauu ¢ (yHKIIHO-
HUPOBAHUEM €CTCCTBEHHBIX CHCTEM.

5. HeoOxomumo BO3AEpKHUBATHCS OT JEATEILHOCTH, CIIOCOOHON HaHECTU

yuiep0 npupoe.
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6. JloJoKHBI MPUHUMATHCSI OCOOBIE MEPHI C IENBbI0 HEIOMyIeHus: copoca pa-
JTIMOAKTUBHBIX U TOKCUYHBIX OTXO/OB.

7. PaiioHbl, npuIilieIIue B pe3yJibTaTe ACSTEILHOCTH YeJIOBEKa B yHaJA0K, MO/-
JIe’KAT BOCCTAHOBJICHUIO B COOTBETCTBUU C WX MPUPOJHBIM MOTEHIIMATIOM U Tpe-
OOBaHUAMU 0JIArOCOCTOSIHUS MPOKUBAIOIIETO B 3TOM paiiOHE HACEJICHUSI.

Oxpanoit OC 3anumatrotcs 6osee 100 MexayHApOIHBIX OpraHu3alui, Hauoo-
nee aproputetHor cpeau Hux spisiercs OOH. B 1972 r. npu OOH Ob1n1 co3nan
FOHEIT — cnenmaneubiit opran mo OC. MAT'ATD (MexayHapogHoe areHTCTBO
110 aTOMHO# 3HEPTuH) pa3BUBAET COTPYIHHUYECTBO B 00JACTH MUPHOTO UCIOJIB30-
Banus aromHoi sHeprun. FOHECKO (Opranuzaius OObeAMHEHHBIX HAIUH TI0
BOMpocaM 00pa3oBaHMs, HAYKH U KyJIbTYpbl) OA00pHmiIa mporpamMmbl «YemnoBek
u Ouocepa», «YenoBek u ero okpyxaromas cpena». BO3 (BcemupHast opranu-
3alus 3PaBOOXPAHCHHS) 3aHUMAETCsl MPOOJeMaMHi TUTHEHBI, OOPHOBI C 3arpss-
HeHueM Bo3ayxa, BMO (BcemupHas mereoposiormueckas OpraHu3anus) — KId-
maTudeckor rporpammori, BOIT (BcemupHas opraHu3aiusi mMpo0BOILCTBUSI) —
penieHueM MOpoOJeMbl  TepepacipenesiCHUs MPOJAOBOJbCTBEHHBIX PECYPCOB.
MCOII (MexayHapoaHbIH COI03 OXPaHbI MIPUPOJIBI) COTPYTHHYACT C HAIMOHAIb-
HBIMU M MEXyHApPOJHBIMH OObEIMHEHUSIMHU, TPAXKIaHAMH, OCYIIECTBIISICT pealiu-
3anuio BecemupHoii ctpareruu oxpansl npupoasl (BCOIT).

CambIM U3BECTHBIM MEXIYHAPOIHBIM OOLIECTBEHHBIM JBUKEHUEM SBISETCS
['punnuc (anrn. Greenpeace — «3elieHbI MUP»), TJIABHBIM HAIIPABJICHUEM JIes-
TEJIIbHOCTU KOTOPOTO SIBJISIETCS MPOTUBOJCICTBUE PAJUOAKTUBHOMY 3arpsi3He-

auro OC.
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12. OBECIIEYEHHME 3KOJIOTUYECKOH
BE3OIIACHOCTH

HA CTAAUU ITPOEKTUPOBAHHUA
OBBEKTOB CTPOUTEJ/IbCTBA

12.1. O61uMe Tpe6GOBaAHU S
K pe3yJ/IbTaTaM UHXXEeHEPHBIX U3bICKAaHUH
U IPOEKTHOU JOKYMEHTalUuM

[Tepeuncnum ocHOBHBIE TpeboBaHus B oOnactu Oe3zonacHoctd OC U KU3HU
YeJIoBeKa, MPEIbBIAEMbIE K Pe3yJIbTaTaM WHKEHEPHBIX U3bICKAHUN U MPOEKTHON
JTOKYMEHTAITIH.

1. 3aganve Ha BBIMIOTHEHWE WHXKCHEPHBIX M3BICKAHHWM ISl CTPOUTENHCTBA,
PEKOHCTPYKIIMH 3IaHUN U COOPY>KCHUH MOBBIIIIEHHOTO YPOBHSI OTBETCTBEHHOCTH
U 33J]JaHU€ Ha MPOCKTUPOBAHUE TAKUX 3J]aHUNU U COOPYKEHHI MOTYT IMpeaycMmar-
pUBaTh HEOOXOJMMOCTh HAYYHOTO COTPOBOXKICHHS HWHKCHEPHBIX H3BICKAHUH
U/ IPOSKTUPOBAHUSA M CTPOUTEILCTBA 3JaHUS WM COOpPY)KEHHUs. B mpoekt-
HOM JTOKYMEHTAIlMd OTACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB, OTHOCSIITUXCS
K 37IaHUSM WJIH COOPY KEHUSM TMOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH, JOJIKHBI
OBITH MPETYCMOTPEHBI KOHCTPYKTHUBHBIC W OPTaHU3AIMOHHO-TEXHUYECKUE MEpPHI
M0 3aIUTE XU3HHU U 310poBbs JtoJeii 1 OC OT omacHBIX MOCIEACTBUI aBapuit
B IIPOIIECCE CTPOUTEIIbCTBA, IKCIUTyaTallMH, KOHCEPBAIMKA M CHOCA (JEMOHTaXa)
TaKnX 0OBEKTOB.

2. B mpoeKTHOM TOKYMEHTAINH 3[JaHUS WA COOPYKEHUS MOXKET OBITh TIPEITy-
CMOTpEeHa HE0OXOUMOCTh TIPOBECHUS MOHUTOpUHTa KomnoHeHToB OC, cocTosi-
HUS OCHOBAHUSA, CTPOUTEIBHBIX KOHCTPYKIIMH W CHCTEM WHXCHEPHO-
TEXHUYECKOTO 00eCIeUeHus] B TPOIECCe CTPOUTEILCTBA W/WIM IKCILTyaTalluu
3JTaHUS WU COOPYIKEHUS.

3. B mpoeKkTHO# MOKYMEHTAIlMd TPOCKTHHIC 3HAYCHHS MapaMeTpOB M JPyTHe
MIPOEKTHBIC XaPAKTEPUCTUKU 3JIaHUS WIH COOPYXKEHHs, a TAKKE MPOCKTHPYEMbIe
MEPOTIPHSATHSI TI0O 00ECTIEUESHUIO €T0 0€30MaCHOCTH JOJKHBI OBITh YCTAHOBJICHBI Ta-
KM 00pa3oM, 4TOOBI B TIPOIIECCE CTPOUTENHCTBA U IKCIUTyaTAIMH 3/1aHUE WA CO-
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Opy)keHHue ObUTO O€30MaCHBIM ISl )KU3HU M 370pPOBbS IpakaaH (BKIIIOYAs WHBAJIH-
JIOB U JIPYyTHE TPYIIbI HACEICHUSI C OTPAHUYCHHBIMU BO3MOXHOCTSMHU TEPEIBUKE-
HUSI), UMyIIecTBa (DU3NYECKUX WM FOPUANYECKUX JIMI, TOCYAAPCTBEHHOIO WM
MYyHULMITAIBbHOT0 uMytecTa, OC, )KU3HU U 30POBbsI JKUBOTHBIX M PACTEHUM.

4. CoOTBETCTBYE MPOEKTHHIX 3HAYECHUHN MAPAMETPOB U JIPYTUX MPOCKTHBIX Xa-
PaKTEPUCTHUK 3AaHUS WIH COOPYKEHHUS TpeOOBaHUSAM O€30MTaCHOCTH, a TaKXKe MPo-
EKTUPYEMbIe MEPOIPUSATUS MO OOECIEYEHUI0 €ro Oe30MaCHOCTH JIOJKHBI OBITh
00OCHOBaHBI CChUIKAMH Ha TPeOOBaHMs COOTBETCTBYIOUTNX (DeepaabHbIX 3aKOHOB
U CChUIKAMHM Ha TpeOOBAaHMs CTAHJIAPTOB M CBOJOB MPaBWJI WM HA TPEOOBAHUS
CHELUAIIBHBIX TEXHUYECKUX YCJIOBHM. B cilyyae oTCyTCTBUSI yKa3aHHBIX TpeOOBa-
HUW COOTBETCTBUE MPOEKTHBIX 3HAYCHUN M XAPAKTEPUCTHUK 3AaHUS WIH COOPYKE-
HUS TpeOOBaHUAM OE€30MACHOCTH, a TaKXKe MPOEKTHPYEMBbIC MEPOTPUSTHS T10
oOecreyeHuto ero 0e30MacHOCTH JIOJDKHBI OBITh OOOCHOBAaHBI OAHUM WM He-
CKOJIbKMH CJIEAYIOUTIMH CTIOCO0aMU:

1) pe3yabTaTaMu KCCIICIOBAHMIA;

2) pacueTamu W/WITY UCTIBITAHUSIMU, BBIITOJTHCHHBIMH 110 CEPTU(DHUIIMPOBAHHBIM
WU anpoOUPOBAHHBIM UHBIM CITIOCOOOM METOJIUKAM;

3) MOAeTUpOBaHMEM CIICHAPHEB BO3HHUKHOBCHHS OMACHBIX MPUPOIHBIX MPO-
IIECCOB M SIBJICHUN /WM TEXHOTEHHBIX BO3JCUCTBUI, B TOM YHCIE MPH HeOIaro-
NPUATHOM COYCTAHUHU OMACHBIX MPUPOIHBIX MPOIECCOB M SIBJICHUH W/WIA TEXHO-
T'€HHBIX BO3JIEUCTBUU,

4) OIIEHKOHM pHCKa BO3HUKHOBECHHS OMACHBIX MPHUPOIHBIX MPOILECCOB U SIBIIC-
HUI U/WIN TEXHOTE€HHBIX BO3IEHCTBUNA.

5. B npoekTHO# TOKyMEHTalUK JTUIOM, OCYIIECTBIISIFOIIMM TOJITOTOBKY IPO-
€KTHOU IOKYMEHTAIUH, JOJKHBI OBITh MPEyCMOTPEHBI:

1) BO3MOXKHOCTh 0€30MAaCHO# IKCILUTyaTallK MPOSKTHPYEMOTO 3[JaHUs WU CO-
Opy’keHHusl U TpeOOBaHMsI K CIOCO0aM MPOBEACHUS MEPOMPUITHIA MO TEXHUUECKO-
My 00CITy>KMBaHUIO, P KOTOPBIX OTCYTCTBYET Yrpo3a HapylIeHus: 0€30MacHOCTH
CTPOUTENBHBIX KOHCTPYKIIMM, CeTe WH)XEHEPHO-TEXHUUYECKOTO obecreueHus
U CUCTEM HHKEHEPHO-TEXHUYECKOTO0 O0eCreYeHus] WM HEeJOMyCTUMOro yXyalie-
HUS TTapaMETPOB CPEIbl OOUTAHMS JIIO/ICH;

2) MUHUMAJIbHAS TIEPUOJAUIHOCTH OCYIIECTBIICHHUS MIPOBEPOK, OCMOTPOB U OC-
BUJIETEIbCTBOBAHUN COCTOSIHUSI CTPOUTENIBHBIX KOHCTPYKLHWM, OCHOBAHHUS, CETEU
WHKEHEPHO-TEXHUYECKOTO OOECIEeYeHUs] W CUCTEM HHKEHEPHO-TEXHUYECKOTO
o0ecriedeHns 31aHus WM COOPYKEHUS /W He0OXOAMMOCTh MPOBEICHUS MOHH-
TopuHra KOMHoHeHTOB OC, COCTOSIHHUSI OCHOBAHHUSI, CTPOUTENIBHBIX KOHCTPYKIUN
U CHCTEM MHXEHEPHO-TEXHUUYECKOTr0 00ECIeueHus B MIPOLECCe IKCILTyaTalluy 3/1a-
HUS WIA COOPYKEHHS,

3) cBenmeHMsI O Pa3MEUICHUU CKPBITBIX AJIEKTPUYECKUX MPOBOJIOK, TPYOOIpPO-
BOJIOB M MHBIX YCTPOMCTB, MOBPEXKICHUE KOTOPBIX MOXKET MPUBECTH K YIPO3€ MpHU-
YUHEHUS Bpe/ia U3HU U 3[I0POBbIO JIIOJICH, UMYIIECTBY (PU3MUECKUX WIIN FOPHUIN-
YECKHX JIMIL, TOCYIapCTBEHHOMY WJIM MyHUIMIAIbHOMY uMmyinecTBy, OC, xu3HU
Y 3710POBBIO )KUBOTHBIX U PACTEHHUM.
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12.2. Tpe60BaHMA K 060eClIeYeHU IO
[I0KapHOU 6€30MaCHOCTH 00'bEeKTa

Jlist oGecriedeHust moXKapHON 6€30MacHOCTH 37aHUsl UM COOPY>KEHHUS B TIPO-
€KTHOM JTOKYMEHTAIIMH JTOJKHBI ObITh 00OCHOBAHBI:

1) NIPOTUBOIOXKAPHBIN pa3pblB WK PACCTOSHUE OT MPOCKTHUPYEMOTO 3IaHUs
WM COOPYKEHHS 10 OJMKAMIIero 31aHusi, COOPY>KEHUS WM HApy>KHOU YCTaHOB-
Kd (17151 TUHEHHBIX COOPYKEHHH — PACCTOSHHE OT OCH TPACChl 10 HACEICHHBIX
MyHKTOB, MPOMBINIJICHHBIX U CETHCKOXO03SUCTBEHHBIX OOBEKTOB, JIECHBIX MAaCCH-
BOB, PACCTOSIHHE MEX]y MPOKJIAIBIBAEMBIMHU MapaUICIbHO JAPYT APYTY Tpaccamu
JMHEWHBIX COOPYKECHHUH, pa3Mephl OXPaHHBIX 30H);

2) IpUHUMAaeMbIe 3HAYCHUS XaPaKTCPUCTUK OTHECTOMKOCTH W TIOYKApHOH
OMAaCHOCTH DJIEMEHTOB CTPOUTENBHBIX KOHCTPYKIMH M CHCTEM HHKEHEPHO-
TEXHHUYECKOTO 00ECTICUCHNS;

3) npuHATOE pa3esieHUe 3IaHUs UM COOPYKCHHUS Ha MOXKAPHBIC OTCEKH;

4) pacniojoXeHue, TadapuThl M TMPOTSHKCHHOCTh IMyTEH 3BaKyallul JIIOJCH
(B TOM YHCIIe HUHBAJIKIOB U IPYTHX TPYIIT HACCIICHUS C OTPAaHUYCHHBIMU BO3MOXK-
HOCTSIMH TI€PEIIBUKCHUS) TPU BO3HHUKHOBEHUH IOKapa, 00ECIeueHHE MPOTHUBO-
JBIMHOM 3allIUTHI MyTEeH ABaKyalllH, XapaKTEPUCTUKHU TMOKApPHOW OMACHOCTH Ma-
TEpPUAJIOB OT/EIIKH CTEH, MOJIOB U MOTOJKOB Ha MyTSIX BAaKyalllH, YUCIIO, PacIo-
JIO’)KEHUE 1 TabapUTHI 9BAKyaIlMOHHBIX BBIXOOB;

5) xapaKTepUCTHKHU WK TTapaMeTPhl CUCTEM OOHAPYKEHHS TT0Kapa, OMoBeIIle-
HUS U YIIPABJICHUS dBaKyanue JIroei mpu moxkape (¢ yaeToM ocoOeHHOCTeH HH-
BaJIUJOB U JAPYTUX TPYNI HACEICHUS C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH TIepe-
JBYOKCHHSI), @ TAK)KE aBTOMATHYECKOTO TOXKAPOTYIICHUS W CUCTEM IPOTHBOBIM-
HOM 3alllUTHI,

6) Mephl 0 00eCreUeHUI0 BO3MOKHOCTH TIPOE3/a U MOAbE3/1a TIOXKAPHOU TeX-
HUKH, 0€30MaCHOCTH IOCTYIA JTUYHOTO COCTaBa MOApa3IeIeHU MOKapHOH oXpa-
HBI ¥ TOJa4u CPEACTB MOXKAPOTYIICHHUS K OUary rmoxkapa, mapaMeTpbl CHCTEM TI0-
KAPOTYIICHHs, B TOM YHCIIE€ HAPY>KHOTO U BHYTPEHHETO MPOTHUBOIOXKAPHOTO BO-
JTOCHAOKEHUS

7) OpraHu3aIMOHHO-TEXHUYECKUE MEPOIPHUATHS 0 00CCICUCHHUIO TIOXKAPHOU
0€30MMacHOCTH 37]aHHsI WM COOPYKEHMsI B IPOILIECCE MX CTPOUTENbCTBA M IKC-
TUTyaTalny.
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