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1 METOAUYECKHUE YKA3AHUA 110 U3YYEHUIO JUCIUTIJINHbI

OO0Lme noJI0KEHU

CryneHty HeoOXOAMMO HCMOJIB30BAaTh METOJMUYECKUE PAa3pabOTKU MO AAHHOW AWCIUILIUHE,
BbIaBacMble IIPENOJaBaTeieM Ha IIepBOM 3aHATUM, a TaKXKe BbICTABICHHbIE Ha caiTe
https://de.donstu.ru/.

CryneHTy HEoOXOIMMO BHUMATEIbHO O3HAKOMHUTBCS C COJEpXKAaHHMEM Kypca Mo pabouei
nporpamMMme aucuuriuasl (PI11), u3yuus Bce pa3aensl.

Beinucath (ckauaTh) U3 COOTBETCTBYIOIIEIO YUEHO—METOAMUYECKOr0 KOMIUIEKCA JUCLIUILIMHEI
(YMKL):

— CIIUCOK PEKOMEHI0BAaHHOM JINTEPaTyphl;

— HaMMEHOBAHUs JIEKIMOHHBIX Pa3eioB Kypca;

— T€MbI IIPAKTUYECKUX 3aHITUH;

— Ha3BaHUA J1a0OPaTOPHBIX paboT;

— Ha3BaHMA KOHTPOJIbHBIX Pa0OT (€C/IN TAKOBBIE HMEIOTCS);

— BOIIPOCHI K 3a4€TYy;

— BOHPOCHI 110 TECTaM.

JlexuimoHHbIE 3aHATHUS (TEOPETUUECKHI KYpC)

PexomMennanum:

— Tepel OYepeqHOW JICKIHMEeH HEOOXOAMMO IPOCMOTPETh IO KOHCIEKTY MaTepHall
npenpiaymen gexkun. [Ipu 3aTpyqHeHusIX B BOCIPUATHH MaTepuasia HaJo oOpaTUThCS K OCHOBHBIM
JTUTEPATypHBIM HCTOYHHWKAM, BKIFOUas KOMITBIOTEPHYIO BepcHrio. Eciu pa3oOpaThCcs B Marepualie
OIISITh HE yJIaJ0Ch, OOPATUTECH K JIEKTOPY MO rpauKy €ro KOHCYJIbTAlU{ WIH HA MPAKTUYECKUX U
1ab0PaTOPHBIX 3AHSITHSIX;

— Oeryo O3HaKOMHUTHCS C COJEp)KaHHEM OUYEepeIHOM JEKIHUHU MO OCHOBHBIM HCTOYHHKAM
JUTEpaTyphl B COOTBETCTBHUH C pabouel MporpaMMoi TUCITUTUINHBL

— 0o0patuTh 0coboe BHUMaHUE HAa (DU3MUECKYIO CYIIHOCTh OCHOBHBIX PaccMaTpPUBAEMBIX
TEOPETUYECKUX MOTOKECHUH.

JlabopaTopHbIie pabOThI

Pexomenpanum:

— PYKOBOJICTBOBAThCSI rpadikoM 1abOpaTOpHBIX paboT;

— HakaHyHE TepeJ]l o4epeqHol paboToil HEOOXOIMMO MO KOHCIEKTY WM B METOJUYECKHX
yKa3aHUAX K paboTe MPOCMOTPETh TEOPETUUECKUI MaTepuan paboThl;

— Ha J1a0OpaTOPHOM 3aHSTHH, BBIMOJHUB BCE OMBITHI MW PacyeThl, HEOOXOIUMO
MpOaHATU3UPOBATh OKOHYATEIbHBIE PE3YIbTAThl U YOSAUTCS B UX JIOCTOBEPHOCTH;

— oOpaTuTh BHUMaHHUE Ha O(OPMIICHHE OTUeTa, B KOTOPOM JOJKHBI IMIPUCYTCTBOBAThH: IIEIh
paboThl, cXeMa YCTaHOBKHM WM €€ MaTeMaTU4yecKash MOJeNb, XYpPHAJI OMBITHBIX M PaCUeTHBIX
JTAHHBIX, pean3alus B OMBITE W pacueTax Meu padoThl, HEOOXOIUMbIE TpadUuecKre 3aBUCUMOCTH
(TIpy UX HATMYWH) U UX aHATIU3, Pe3YyIbTaThl pa0OTHI U BHIBOJIBI;

— MpU  TOJATOTOBKE K OTYETY PYKOBOJICTBOBATHCS BOIMPOCAMH, TMPUBEICHHBIMU B
METOJIMYECKUX YKa3aHUSIX K JaHHOU padorte.

HpaKTI/I‘{CCKI/Ie 3aHATUA

Pexomenpanuu:

— JI0 OYEPEeTHOr0 MPAKTUYECKOTO 3aHATUS MO KOHCHEKTY (WM JIUTeparype) mpopaboTarhb
TEOPETUUECKUI MaTepHall, COOTBETCTBYIOLMI TEMBI 3aHATHUS;

— repes NPeACTOSIIMM 3aHITHEM 03HAaKOMUTBCSI C OCHOBHBIMH 33JjauaMu U JINTEPATYPOi;

— 00s13aTeTIbHO UMETh PEKOMEHIyEMYIO JIUTEPaTypy U COOCTBEHHBIH KaJIbKYJISATOD;



— B Hayaje 3aHATUN 3aJaTh MPENOJaBaTENI0 BOMPOCHI [0 MaTepuaiy, BbI3BaBLIEMY
3aTpyIHEHUS B €r0 MOHUMAHUH U OCBOCHUU TMPU PEIICHUU 3a/1a4, 3aJaHHBIX JJII CAMOCTOSITEILHOTO
pelieHus;

— UMETh NP ce0e KOHCTIEKT JIEKIIH;

— peuleHue 3a/Jayd BCerja HauMHaTh C BBIPAXKEHHS, MO3BOJISIONIETO MOTYYUTh KOHEYHBIN
pE3yJIbTaT, a 3aTeM HaXOUTh HEOOXOMMbIE KOMITOHEHTHI JJIsI €r0 TOTyUYeHUS;

— Ha 3aHATUU JOBOAUTH KAXYIO 3a]a4y A0 OKOHUATEJIBHOIO PeIlIeHus, B CiIydae 3aTpyAHEHUN
o0pamiarecs K MpenojaBaresio;

— pU HEOOXOJUMOCTH JIOTMOJHATH pelieHue TpeOyeMbIM B 3ajadax TIpaduyecKuM
COMPOBOXKICHHUEM;

— BCE pacueTHbIe BEJIMYUHBI JOKHBI HMETh COOTBETCTBYIOLIYIO Pa3MEpHOCTh, a ¢opma
3aIiCH PacueTOB JOKHA UMETh BHJl — CHUMBOJIBI, UUCIIA, pe3ysbTat. Takas (opMa 3amicu moMosKeT
OBICTPO OOHAPYKUTHh HETOYHOCTh B pacueTax U MOJyYUTh MPABUIBHBINA Pe3yIbTaT.

CamocTtosrenbHas pabora
Pexomenpanum:

— PYKOBOJICTBOBAThCS TpapuKOM CaMOCTOSTEIbHOM PaboThI;

— BBINOJHATH BCE IUIAHOBBIE 3aJaHMsI, BbIJaBA€MbIE MPEIOAaBaTENIEM ISl CAMOCTOSATEIbHOIO
BBIIIOJIHEHUS], BBIACHATH HAa NPAKTUYECKUX M CEMHUHAPCKUX 3aHATHAX, @ TAKKE KOHCYJIbTaLHUIX
HEIMOHSTHBIE BOIIPOCHI;

— HWCIOIb30BaTh TecTbl Ha OBM 1 OCBOEHHsI COOTBETCTBYIOLIMX PA3IENIOB Kypca IO
JEKIHSM, TPAKTHIECKUM U Ta00paTOPHBIM paboTam;

— TpU BBHINOJHEHUH KOHTPOJIBHBIX paboT (IIpH HaJM4MK) HEOOXOAUMO HCXOAUTh U3
PEKOMEH/I0BAaHHBIX CPOKOB IIpeNnojaBaTesieM, HO HE M03%kKe, 4eM 3a 15 THel 10 OKOHYAaHUS CEMECTpa.
OT0T rpaduK coriacyercsi ¢ U3y4eHHeM Ha MPaKTUYECKUX 3aHATUSAX MaTEepHaoM, BXOJSIIUM B 3TH
paboThI, YTO MO3BOJIAET CTYACHTY OBICTPO OCBOMTH MaTepHall M BBITIOJTHHUTE PadOTY;

— TMOJTrOTOBKA K TEKYyIIEMY, IPOMEKYTOUHOMY U PYOEKHOMY KOHTPOJIIO, OCYIIECTBIISICTCS HA
MIPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHUSAX, a TAKXKE MOCJE 3aHATUN CTY/IEHTa B KOMIIBIOTEPHOM 3aje
Kadeapsl;

— 3aluTa KOHTPOJBHBIX paboT (IpW HAIUYWHK) TO JUCHUIUIMHE OCYIIECTBIISIETCS Ha
MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHUSIX;

— MOATrOTOBKA K 3K3aMeHy IpoBojauTca mo BompocaMm B PIIJI mnm mo Tecram Bcero kKypca
JUCLUTITUHBI;

— IIpU NOJTOTOBKE K 3a4€Ty MapajljiesIbHO MpopadaThIBatOTCS HE TOJBKO TEOPETHUECKHE, HO U
MpaKTUYECKHe pa3fenbl Kypca. Bece HescHble BONMPOCHl (DUKCUPYIOTCS M BBIHOCATCS Ha TIAHOBYIO
KOHCYJIbTaIUIO.

Kpurepuu onieHKH 3HaHUH CTYJIEHTOB

3aueT B YCTHOU hopMe, 10 BOIIPOCAM.

«3aumenoy BHICTABIISETCS HA 3a4€Te HA OCHOBAHUH CJICIYIONINX MOKa3aTeNeH:

e  TIOJIHOTA PACKPBITUS MPOOIEMBI, COJEPIKAIIEHCS B TEOPETUIECKOM BOIIPOCE;

e  pelieHHEe KOHKPETHOW MPAKTUYECKON CUTYAIH C YIETOM U3JIOKEHHBIX B TEOPHH BOIIPOCa
MOJIOKEHUM;

e  YMEHHE TPaMOTHO BBICTPOWTH CBOW OTBET, HCIIOJH30BaTh NPHUMEPHl U (AKTBI A
JI0Ka3aTeJIbHOCTH OTBETA, OTBEUATh HA JOTMOJHUTEIbHBIE BOIPOCHL.

«He 3aumeno» BHICTABIIICTCS HA 3a4€T€ HA OCHOBAHUHU CIEAYIOIINX MTOKa3aTeIICH:

e mpoliieMa, coaep)Kaimasics B BOMPOCE, PACKPbITa HE MOJTHOCTHIO, OJHOCTOPOHHE, JTHOO
npoOiemMa BooOIIe HE pacKPhITa;

e  OTCYTCTBUE pELIEHUs KOHKPETHON MPAaKTHUYECKOW CUTyalluu, WU €CIU CHUTyalus pelleHa
HEBEPHO;

e  HEYMEHHME TIPAMOTHO BBICTPOUTH CBOW OTBET, HE IOHHMAHHE 3a/1aBa€MbIX BOIIPOCOB,
HEYMEHHE JJ0Ka3aTh CBOKO MO3HUIIHIO.



3a4ér B TecTOBOU (hopMe.

«3aumeno» BBICTABIIAETCS CTYIEHTY, OTBETHBIIEMY Ha TECTOBbIC 3agaHMs oT 61 u OGonee %,
BBINOJIHUBLIEMY JTAOOpAaTOPHBIE U MPAKTUYECKHUE PAOOTHI, IPETYCMOTPEHHBIE POTrPaMMON;

«He 3aumenoy» BbICTaBIsE€TCS CTYIEHTY, OTBETUBILIEMY Ha TECTOBbIE 3aJlaHUs MeHee, ueM Ha 61
%, BBITIOJTHUBILIEMY JIAOOPATOPHBIE U MPAKTHYECKHE PabOThI, MPEyCMOTPEHHBIE TPOTPAMMOIi.

Pexomengayy o BHIMOJIHEHUIO KOHTPOJILHOW Pa0dOTHI (TIPH HAJTMYUH )

OcHOBHBIE 3Tanbl Pa0OTHI CTYACHTA HAJl KOHTPOJIBHOU paboTOiA:

1) moabop 1 U3yveHHe JUTepaTyphl MO TeMe pabOTHI;

2) HanucaHue paboThI MO MPEIT0KEHHOMY TUTaHY;

3) odopmitleHHE KOHTPOJIBHOM pabOTHI B IIEIOM;

4) npoBepka KOHTPOJIBHOM pabOTHI M MOJATOTOBKA K 3a4eTy.

1— wiif otan: [lox0op W W3ydyeHHe JUTEpaTyphl N0 TeMe paboThl. HaunHath paboTy HYKHO C
moI00pa COOTBETCTBYIONICH JTUTEPATYPHI IO TeMe. B mepByto odepenb, 3TO TOJDKHBI ObITh YUCOHUKU
u y4yeOHble mocobus. Hano mpuaepxuBatbcsi CIUCKa peKOMeHIyeMon kadeapoil auTepaTypsbl, Tak
KaK OH COOTBETCTBYeT mnporpamme Kypca. Hapsay c¢ yuyeOHMKamMHM NpU HalmMCAaHUKM KOHTPOJBHOM
paboThl MOXHO TMOJB30BATHCS U TMEPHOJUYECKUMH H3TAHUSIMH, TaK KaK OHU HEOOXOIMMBI ISt
aHaJl3a COBPEMEHHOI'0 COCTOSHUS Bompoca. CIMCOK OCHOBHOM M JIOMOJIHUTEIBHOM JIMTEPaTyphl,
pexomeHnoBaHHOM Kadenpoii, mpusenen B PIIJI. Bces pexomenmyemas nurepatypa uMmeeTcs B
OoubnmoTeke Ha A0OHEMEHTE WIIM B YUTAIILHOM 3aJIe.

2— oif otan: Hanucanue KOHTPOJIBLHON paboThI o mpeaniokeHHoi Teme. KoHTponbHas pabota
MUIIETCS] TEXHUYECKHM SI3BIKOM, HE JIOIYCKAeTCsS HCIOJIb30BaHHE OBITOBBIX PEYEBHIX OOOPOTOB,
Pa3roBOPHOM peuH, a TAKKe JOCIOBHOE MEPENUChIBAHUE MaTepHalla U3 JIUTEPATYPHBIX UCTOUHUKOB.
OO0s13aTeNIbHBIM ~ SIBJISIETCSI  MCIIOJIB30BAHUE COBPEMEHHBIX AHAJUTHYECKUX U CTaTHUCTUYECKUX
MarepuanoB, MTHTepHET—CalTOB MEXAYHAPOAHBIX OPraHU3aluii U KOMIIaHui 1 np. TekcToBas yacTb
paboThl JOKHA COAEp)KaTh YETKH M pa3BEpPHYTHIM OTBET Ha TeopeTHdeckuid Bompoc. [lo mepe
HEOOXOUMOCTH TEKCTOBBII MaTrepuan JomojiHseTcss rpadukamu, dopMylaMd H TabIUIAMHU.
[lenecooOpa3Ho Mmoka3zaTh OCOOEHHOCTH TOTO WJIM MHOTO SIBJICHUS B COBPEMEHHBIX YCIOBUAX (VIS
3TOTr0 UCHOJIb3YHTE CTaThU M3 MEPUOJUUECKUX M3aHuii). OO0beM TEKCTOBOM 4acTH B 3aBUCHUMOCTH
OT BOIIPOCOB MOXET 3aHUMaTh A0 10— 15 crpanuu.

3— wuil stam: OdopmiueHue KOHTposbHOW pabothl. KoHTponbHas paboTa JOKHA OBITH
odopmiieHa crneayrommm oopasom. Tekct odhopmitsieTcs: B TekctoBoM penaktope Word for Windows
Bepcun He HIke 6.0. Tun mpudra: Times New Roman Cyr. llpudt ocHOBHOT0 TekcTa: 0OBIYHBIH,
pazmep 14 nt. UlpudTt 3aronoBkoB pa3nenoB: NOMyKupHbIM, pazmep 16 nrt. Ilpudrt 3aronoskos
MOJIPA3/IeNIoB: MOMYKUPHBIN, pazmep 14 nT. MeXCUMBOJIBHBIA MHTEpBal OOBIYHBIN, MEXCTPOUHBIH

UHTEpBaJl — oAuHapHbIi. DopMyssl 10KHBI ObITh oQopMileHBI B pemakTope (opmyn Equation
Editor u BcTaBieHbI B TIOKYMEHT Kak 00beKT. Pazmepsl mpudTa s popmyia: — oOblYHbIN — 14 0T; —
KpynHbIi uHAekc — 10 0T; — Menkui uHAeKC — 8 OT; — KpynHBIM cuMBOd — 20 NT; — MENKui

cuMBOJI — 14 mT.

Wnmroctpaniun 1OoMKHBI ObITh BCTaBIEHBI B TEKCT. TEKCT OTYETa BBINOJHSETCS Ha JUCTaX
dopmara A4 (210x297 mm) 6e3 pamkH, coOIrOIast CIEeAYIONUEe pa3Mephl MOJIei: 1eBoe — He MeHee
20 mMm, mpaBoe — He MeHee 10 MM, BepxHee — He mMeHee 20 MM, HIb)KHee — He meHee 20 MM.
CrpaHups! cieqyeT HyMepoBaTh (KpoMme TUTYJIbHON) apabckumu nudpamu, coOnonasi CKBO3HYIO
HyMepaluio 1Mo BceMmy TekcTy. Homep cTpaHMIbI MPOCTaBISIOT BHU3Y CTPaHUIBI OT LIEHTpa 0e3
TOUYKH B KOHIIE.

Paboty cnegyer cOpourtopoBats. JlomyckaeTcst BBINIOJHEHUE paOOTHI M B TUCEMEHHOH (hopme B
OOBIYHOM MIKOMBLHOU TeTpaau. B 3ToM ciydae oHa IoJKHA OBITH HAMKMCaHA aKKypaTHO, pa300pUYuBo,
0e3 TMOMapoK MW COKpalleHH (KpoMe OOIICTPUHSATHIX), Ha JIUCTaX C TOMSIMH JJIs TTOMETOK
npenojaasaresneM. Padora, HanmucaHHasi OT PYKH Hepa300pYMBbLIM NMOYEPKOM, IPUHUMATHCS He
oyner. Ha TtutynpHOM nucTe 00s3aTENbHO YKa3bIBAIOTCS: IUCIUIUIMHA, Ha3BaHue Tembl, OUO
npenonasatens, ®UO crynenra, gaxkyiabTeT, Ipymna, ciequaabHoCTh. [lanee cneayer conepkaHue
(nnan) paboThl U ee OCHOBHasl 4yacTbh. Ilepen BBHIMOIHEHHEM KaXKIOW 4acTU KOHTPOJIBHON paboThI
HY>)KHO TIOJTHOCTBHIO BOCIPOM3BECTH TEKCT 3ajaHus. B KoHIe paboThl NPUBOAUTCS CIUCOK
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UCIOJIb30BAHHBIX MCTOYHUKOB. CIMCOK HCHOJIB30BaHHBIX HMCTOYHMKOB HAYMHACTCA C YKa3aHHS
MoHorpaduii M y4eOHMKOB B al(aBUTHOM IOpAJKE aBTOPOB WJIM Ha3BaHUI pabor. 3arem
YKa3bIBaIOTCA CTaTbU M3 NMEPUOJUYECKUX M3JaHul. B 3aBepuieHnu nmpusonsarTcst pecypesl MHTEpHET.
Ha nepBoil cTpanuie (TUTYJBHOM JIMCTE) CTYyAEHT JOJDKEH paclucarbcs U MOCTaBUTh JaTy CIAadM
palboThI Ha IPOBEPKY.

Homep BapmaHTa Al BBIOJHEHHS] KOHTPOJBHOW PabOTHI paBeH MOPSAIKOBOMY HOMEPY B
CIIUCKE Tpynmbl +1.

4— wiif otam: [IpoBepka KOHTPOJBHOWM pabOThl M JIOMYCK K 3adeTy. BrlmonHeHHas paborta
OTMEYaeTcsi B JeKaHaTe U cjaaeTcss Ha kKadenpy npenojasatento wid jabopanty. Cpok
peneH3upoBanusl — 2 Heaeld ¢ MOMEHTa caayn Ha kadexapy. [IpoBepuB paboTy, mpemnomaBarenb B
PELCH3UN IIPOCTABIISIET OLEHKY «3a4TCHa» WM «HE 3a4TEHa», a TAK)KE OTMEUYAET €€ HENOCTaTKU U
JaeT BOMPOCHI K cobecenoBannio. ONEHKa «3a4T€HO» MPENOiaraeT, 4YTo CTyACHT JOIMYCKaeTCs 110
cmauy 3adera no aucuuiuiee «bXKI». K 3adeTy CTyneHT NOKEH OCBOMTH BCE TEMBI IPOTPaMMBI
Kypca. [IpumepHsIii mepeyeHp BOMPOCOB K 3adery mpexacraieH B PIIJ]. Dx3ameHanoHHbIi Ouier
COIEPKUT 2 BOIpOCa IO TEOPETHMYECKUM TEMaM Kypca, Ha KOTOPBIE CTYACHT JOJKEH OTBETHUTD.
IlockonbKy TeMbl AUCHMIUIMHBI B3aWMOCBSI3aHbI, CTYJIEHT JODKEH OBITh I'OTOB U K OTBETY Ha
CONPSDKEHHBIE W JApYTuMe€ JOIOJIHUTENbHbIE BOMNPOCHL. Ilo3TOMYy ©IpM NOArOTOBKE K 3aueTy
HEOO0XOIMMO TIIATENFHO MPOPadOTATh JIGKIMOHHBIA M MPAKTUYECKUA MaTepHal U, €CIA BOSHUKAIOT
KaK1e—J1100 BOMPOCHI HaJJ0 0OPaTUTHCS 3a KOHCYJIbTAIlMEN K MPenoAaBareto (U cAeaaTh 3TO HYKHO
10 3a4€Ta).

[To mHTEpecyOUMM CTYJIECHTOB BOIPOCAM MOXKHO OOpaIiaThCs K JIGKTOPY (TEOpPETHYECKHE
BOTIPOCHI) U MPETOaBaTEeN0, BEAYIIEMY IPAKTHUYECKUE U Ja00opaTOpHbIC padOThl BO BPEMsI 3aHSATHIA
WJIM B 4aChl KOHCYJIbTAITHH.

Anpec xkadenpsr: 344023, PoctoB— Ha— [Jlony, yi. Ctana CosetoB, (kopryc 10);
tein. (863) 258—- 91— 67, 258-91-58, 258-91-71;
noura kadeapsr «[1b» — spu-39.2@donstu.ru.

Caiir AI'TY — http://www.donstu.ru/
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2 KOHCHEKT JEKIIAN
2.1 JIEKIIUA 1. (2 waca) MIPEAMET DKOJIOT'HU. 3AJAYU KYPCA

Ilpeomem sxonocuu. Knaccugurayus sxonoeuu. 3adauu sxonocuu. IKoroeuveckutl Kpuuc.
OcHosHble dNIeMenmbl IKOI02UHecKo20 Kpusuca. Dxonocuieckue kamacmpogvi. Cocmas, cmpoenue u
epanuywbl buocghepul. JKusoe sewgecmeo duocghepvi. Konyenyus noocgepeol.

IIpeamer 3Ko0J10rUU

DKOJIOTHS - HayKa, U3y4yarolllas CyLIECTBOBAHUE JKMBBIX OPraHU3MOB U B3aUMOCBS3U MEXKAY
OpraHu3MaMH ¥ MEXIy OpraHu3MamMu M Cpefod oOurtaHus. [aBHBIM OOBEKT 3KOJIOTHU - 3TO
JKOCHCTEMA.

DKocuCTEMA - ATO EIMHBIN KOMILIEKC, 00pa30BaHHBINA MEXy OpraHU3MaMHU U CPEIOH.

[IpeameToM 3KOJOTMHU SBISETCS COBOKYNHOCTh M CTPYKTypa CBS3U MEXKIy OpraHh3MaMu U
CpENo.

Knaccupukauus 3xonoruu

OCHOBHOM 4aCThIO SKOJOTUHU SBJISIETCS 00ILAs 3KOJIOTHSA, KOTOpask U3y4yaeT 00IIre 3aKOHOMEPHOCTH
B3aMMOOTHOIICHHI KUBBIX OPraHU3MOB U Cpelibl. B cocTaBe 00111eii 9KOTOTUU BBIIEISIOT
cienyromme 00IacTu:

a) ayTdKOJOrus - H3y4yaeT MHAMBHAYAJIbHBIE CBS3M  OTIEIBHOTO  OpraHu3Ma H
Cpelbl;

0) cuHAPKOJIIOTHA -  HM3y4yaeT  B3aWMOOTHOIICHHS B  TOMNyJSIIMM  cOOOIIecTBa
3KOCHUCTEM CO CPEAOI;

B) MOMNYJSIMOHHAS OJKOJOTUS  (OEMIKOJIOTHSA) - H3ydaeT CTPYKTYPHYIO JUHAMUKY

MOTYJISIUI OTACIBHBIX BUOB.

Hcxons u3 hakTopoB BpeMEHH, SKOJIOTHIO Pa3/IeSIIOT Ha HCTOPUYECKYIO U HBOJIIOLIMOHHYO.

Kpowme Toro, 3kosorust Kkiaccupumupyercs o KOHKPETHBIM 00bEKTaM U cpeaM OOuTaHwus (3TO
9KOJIOTHSI PACTCHHI, ’KUBOTHBIX U T.II.).

Ha cTeike skon0ruu ¢ ApyrumMu HayKaMu pa3BUBAIOTCA:
- WH)KEHEPHAas dKOJIOTHS;
- CEeTbCKOXO3SIIICTBEHHAS;
- KOCMMYECKas;
- MareMaTuyeckas.

DKOJIOTHYECKUMHU TIpobOieMaMu 3eMJIM KaK TUIAHETHl 3aHMMAeTCs TJI0OalbHAasi JKOJIOTHS,
OCHOBHBIM OOBEKTOM H3y4eHHUs KOTOpoil sBiseTcs Ouocdepa kak riobanbHas skocuctema. C
Hay4YHO-TIPAKTUYECKONU TOUKHU 3PEHUS IKOJIOTHIO JIETISIT HA TEOPETUUYECKYIO U MPUKIIATHYIO.
Teopetuueckas HKOJIOTHS U3y4yaeT 00IIMe 3aKOHOMEPHOCTH OPTaHU3aIUH JKU3HHU.

[Ipuknagnas 5KOJOTHUS M3y4aeT MEXaHM3MBbI Pa3pyIICHUS YETOBEKOM OuOc(ephl, CIOcOoObI
MPEeIOTBPAIIEHUS] 3TOr0 IMpoliecca, pa3padaThiBaeT MPHUHIUIBI PAIMOHATHHOTO HCIOJIB30BaHUS
MIPUPOJIHBIX pecypcoB. Ee HaydHyI0 OCHOBY COCTaBIISIIOT OOIIME SKOJIOTHUECKUE 3aKOHBI, TIpaBuiIa U
TIPUHIIHIIBL.

3agauu 3K0J10rUM
Obwue meopemuyeckue 3a0a4u.:
1. Pa3zpaboTka o011eii eopuu yCTOHYMBOCTH IKOCUCTEM.
2. U3yuyeHne SKOJI0THYeCKUX MEXaHU3MOB aJalTalllu K Cpejie.
3. MccnenoBanue perysisiiui YUCICHHOCTH TOMYJISIIIUH.
4. Uzyuyenne OnopazHooOpa3usi U MEXaHU3MOB €T0 MO ICPKAHMSL.
5. UccnenoBanue NpoayKIMOHHBIX MTPOIECCOB.
6. MccrnenoBanue mpoieccoB, MPOTEKAOIINX B O1ocdepe ¢ eNbo MoAIepKaHus e€ YCTOMUNBOCTH.
2. MouenupoBaHue COCTOSHUS YKOCHCTEM M TJI00aIBHBIX OHOC(HEPHBIX TPOLIECCOB.
OcHogHble npukiaouvie 3a0a4u.
1.TIporHo3upoBaHue U OIEHKAa BO3MOYKHBIX OTPHIIATEIBHBIX MMOCIEACTBUN B OKPYIKAFOIICH
MIPUPOJTHOM CpeJie TIO/T BIUSHUEM JIEITEIIbHOCTH YeJIOBEKa.
2. VydieHne KauyecTBa OKPYKAIOIIEH TPUPOIHON CPEIBL.
3. CoxpaHeHue, BOCIIPOM3BOACTBO U PAlHOHAILHOE MCIIOIh30BAHKE TIPUPOIHBIX PECYPCOB.



4. OnTuMu3aIys HHXECHEPHBIX, SKOHOMUUECKUX OPraHU3aIMOHHO-TTPABOBBIX, COIIMATIBHBIX U MHBIX
pelnieHuit 11 o0ecrnedeHns SKOJI0rHUecK 0€30MacHOT0 YCTOMUNBOTO Pa3BUTHS.

Cmpamezuueckas 3adaua sxkonoeuu. CTparernyeckas 3ajaya 3KOJOTHH - 3TO Pa3BUTHE TEOPUU
B3aMMOJICICTBUS TPUPOJBI M OOIIEeCTBA HAa OCHOBE HOBOTO B3IUIAJA, PAcCCMaTPUBAIOIIETO
YeJI0BEYEeCKOe 00IIECTBO KaK HEOTHEMIIEMYIO YacTh Onochepsl.

IKOJIOrNYeCKNl KPU3MC

B wucropum paszButus Ouocdepsl 3emMiIM HEOAHOKPATHO MPOMCXOIMIIM MPOIECCHl Kak
MOCTETIEHHOTO, TaK M PE3KOro M3MEHEHUS COCTOSIHHMSI TNPUPOAHBIX cucteM. [IpuynHamu
CYIIECTBEHHBIX MACHITA0HBIX KAaTaKIM3MOB ObUIM TJI0OOANbHBIE TNPUPOIHBIE WM TPUPOIHO-
aHTporioreHHble kartactpodbl. OHU Bcerja MNPUBOAWIM K CYLIECTBEHHBIM SBOJIIOIMOHHBIM
NepecTpoiikaM, KOTOpbIE, KaK IPaBWIIO, SBISUIUCH MPOTPECCUBHBIMU JUIS PAa3BUTUS MPHPOTHBIX
CHUCTeM B IMpolleccax HX aJanTallud K HM3MEHHBIIMMCA YcioBusM cpenbl. Ilpu stom B 6uome
NPOUCXOIWJIO  CHayalla CHIDKEHHE  OHOJIOTMYECKOro  pa3HooOpasusi, a 3aTeM  B3phIB
(hopmMooOpa3zoBaHUs HOBBIX BHJIOB.

[Tpumepamu npupoonvix kamacmpog) Ha 3emile SABISIOTCS €€ COMMKEHHE C KPYMHBIMU
KOCMUYECKMMH TeJaMH. Pe3yibTaToM TakuX NpOIECCOB SBISUIMCH HEoOpaTHUMble HM3MEHEHHS B
omocdepe: TpouCcXoaMiia TIEPECTPOHKa CTPYKTYpPhl M COCTaBa €€ KOMIIOHCHTOB (JIUTOCQEPHI,
ruapocdepsl, aTMochepbl), Ucue3aal OJHU BHJIbI )KUBBIX OPIaHU3MOB M BO3HUKAJIM HOBBIC YKUBBIC
(b opMBL.

IIpupoono-anmponozennas kamacmpoga SBISETCS CIEICTBUEM JCUCTBUN YellOBEKa, T.C. €€
HAYaJIoOM CIIY)XUT MOIIHBIA aHTPOMOTEHHBIN TOTYOK, BBHI3BIBAIOIINI KaTaCTPOPHUECKUE MPOLECCH B
ouocepe. TakuMm TOTYKOM MOXKET OBITh fJEpHAs BOWHA, CJIEICTBUEM KOTOPOHl MOTyT OBIThH
HeoOpaTUMBIE III00aTbHBIC H3MEHEHHS Ha 3eMIe U CAMOYHHUYTOKEHHE YeTIOBEYECTBA.

OT T1I00aNBHBIX APUPOOHBIX U HPUPOOHO-AHMPONOSEHHBIX KATacTpod cieayeT OTINYaTh
9KoI02UYecKUe Kamacmpoguvl! u sKkon02uuecKue Kpusuch!.

Oxonocuveckas kamacmpogha TpPEINCTaBIsIET HeoOpaTUMBI mpouecc B Ouocdepe,
MPOSIBJISIIOIIMICS B BO3HUKHOBEHUHM TIPUPOJHOW aHOManuu. Hampumep, ATUTENbHBIE 3aCyXH,
MaccoBasi THOeIb KUBOTHBIX, IPOUCXOAIIAS B PE3yJIbTaTe MPSIMOTO MM KOCBEHHOTO BO3ACHCTBUS
YyeloBeKa Ha Owocdepy W NPHUBOIAIIAS 3aYaCTYI0 K TDKENIBIM DKOJOTHUYECKHUM IOCIIEICTBHUSIM.
TUNUYHBEIM TIPUMEPOM 3K0I02uYecKou Kamacmpogwvi! sBISeTCs KaTacTpoda, pa3BUBAIOLIASNCS B
HacTosIlee BpeMs B ApaibckoM Mope. 3a nocieanue 25 jget 00beM Bojbl B Apase cokpaTuiics 6osee
geMm Ha 60 %, ypoBeHb BOJBI CHU3WIICS Ha 14 METpOB, TIIOMIAAL MOPS (3€pKajio) CErOAHs COCTaBISAET
nutrb 30 % ot cocrosiaus B 1960 r.r. B 70-e roasl pe3ko yBEIMUUIIOCH COJIECOAepKaHne BoJ Apaia,
NPAKTUYECKH HCYE3JIM TPECHOBOJHBIE pBIOBI, M CEroAHsS B MOpE BOJa COOTBETCTBYET IIO
coJiepkaHuto cosel BojaM YepHoro Mopsi. B ecTrecTBeHHBIX yClIOBUSX Apall coxpaHsics Oyarogaps
JMHAMUYECKOMY PaBHOBECHIO MEXIY OOBeMaMU BOJbI, UCIIAPSIEMOIl C ero MOBEpPXHOCTH, U BOJAOM,
noctynaromnieil or pexk (Amynapbs u Ceipaapbs). UenoBek uisi CBOMX HYXJ CTaJl WHTEHCHBHO
pa3BuBaTh B 30HAX OTHX PEK XJIOMKOBOJCTBO, BBIPAIIUBAHUE pHUCA U APYTUX KYIBTYP.
CTpOUTENsCTBO OPOIIAIOMINX KAaHAIOB HAPYIIWIO €CTECTBEHHBINH OajlaHC BOJIBI, W CEromHs Apai
THOHET.

B skonoeuueckux kamacmpoghax 4enoBex BBICTYNAET BBIHYKJIEHHO MTACCUBHOW U CTpajarolien
cropoHoi. Ho skosoruueckue katacTpodbl He BO3HUKAIOT HEOXHIaHHO. IM Bcerja mpeaiecTByoT
HETaTHUBHBIE TPOIIECCHI, MPOUCXOASIINE B OHOcdepe H MPUBOASIIINE K HAPYIICHUSM PaBHOBECHS €€
sKocucTeM. OCHOBHBIM MPOSIBIEHUEM TAKUX MPOLECCOB SIBJISETCS SKOJIOTUUECKUIA KPU3UC.

Oxonocuyeckuti Kpu3uc — 3TO HAINPSHDKEHHOE COCTOSHHWE BO B3aMMOOTHOIIEHHUSX YeJIOBEKa C
OKpYXalolllell  NPUPOJHOM  Cpeloi,  XapaKTepu3yroleecs  HECOOTBETCTBUEM  Pa3BUTHS
MIPOU3BOIUTENBHBIX CHJI, TPOU3BOACTBEHHBIX OTHOIIEHHH M MOTpeOHOCTel olliecTBa B pecypcax
omocdepsl.

B otiinume ot sxonocuueckux kamacmpog 3xonrocuteckull Kpusuc CieayeT paccMaTpuBaTh Kak
oOpaTUMBI TIpoliecc, B KOTOPOM UYETIOBEK BBICTYIAET aKTHBHO JCUCTBYIOMICH cTopoHOi. [TosaTomy,
BO-TIEPBBIX, JIKOIO2UHEeCKUUl  Kpuzuc CJelyeT paccMaTpuBaTh KaK pe3ysbTaT  YCHIJICHHS
aHTPONOTE€HHOT0 BO3/ecTBUs Ha Ouocdepy. Bo-BTOpBIX, pa3BUTHE IK0.I02UYECKO20 KPUSUCA — ITO
yCUJICHHE BIIMSHUS M3MEHEHUH B OKpYXalollell cpele Ha dergoBedeckoe OO0IecTBO. B-TpeThux,
pa3pelleHne 9K0I02ULeCcKo20 Kpu3suca CiaelyeT pacCcMaTpUBaTh Kak OIpe/eleHHY 0 a3y B pa3BUTUU
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Oouocdepsl, CONMPOBOXKIAIOIIYIOCS KaK KOJUYECTBEHHBIMHM, TaK M KaueCTBEHHBIMM HM3MEHEHUSIMU
9KOCHCTEM.

BO3HMKHOBEHHE U Pa3BUTHE JKOI02UYECKO20 Kpusuca KaK HaIPSDKEHHOTO COCTOSHHSA B
OTHOLIEHUAX 4YEJIIOBEKA C MPHUPOJHON Cpeloll MOXKET COINpPOBOXKIATHCA SKOJOTHYECKUMHU
Karakiau3sMamu (OeacTBUSIMH, KaTacTpodaMu), pa3aHMuHbIMU MO MacmTabaMm U nocieactsusim. U B
3TOM MPOLIECCE AHTPOIIOTCHHBIN (PaKTOP UTPACT BAKHEHIITYIO POJIb.

OcHOBHBIE 3JIEMEHTBI IKOJIOTHYECKOr0 KPU3HUCa

EcrecTBenHoe pas3ButHe Ouochepbl MPOUCXOTUT B COOTBETCTBUM C 3aKOHOMEPHOCTSIMH H
IPUHLIUIIAMUA OMOJIOTNYECKOHN CTaOUIIN3aLIH.

Cornmacno mnpunnuny Jle-lllarenbe mnpu BO3AEUCTBUSX Ha DKOJOTMYECKHUE CHCTEMBI,
OTKJIOHAIOLIMX HUX OT CTAaOWJIBHBIX COCTOSHUIM, B HHUX pa3BUBAIOTCS BHYTPEHHHME IPOLECCHI,
HaIpaBJICHHBIC HA BO3BpAIllEHHE CUCTEM B CTA0OMIILHOE COCTOSIHUE.

HccnenoBanust UCTOPUM Pa3BUTHU OMOCGEpHI MOl BO3AECHCTBHEM aHTPONOIEHHBIX (AKTOPOB
[IOKAa3bIBAIOT JUHAMMKY Pa3BUTHS SKOJIOIMUECKOI0 IIpoLecca IPU NEPEX0/Ie IKOCUCTEM B pa3IMuHbIE
COCTOSIHUS HAIIPSDKCHUSL:

1. EctectBenHoe cocrosnue 6uochepsl. Habmogaercss GoHOBOE aHTPOIIOT€HHOE BO3/ICHCTBHE,
IIpU KOTOPOM OmMoMacca MakCuMallbHa, a OMoJIorn4ecKas NpoayKTUBHOCTh MUHUMAJIbHA.

2. PaBHOBecHOe cocTosiHHE. CKOPOCTh BOCCTAHOBUTEIBHBIX MPUPOJHBIX MPOIECCOB HE HIDKE
TeMIa aHTPONOIeHHbIX HapylleHuil. buonoruyeckas npoayKTHBHOCTb OOJIbIlI€ €CTECTBEHHOM, a
Oromacca HAYMHAET MOCTETIEHHO CHIKATHCS.

3. Kpusucnoe cocrossHue. AHTPONOI'€HHbIE BO3AEHCTBUS HAUMHAIOT MPEBBIIIATH IO CKOPOCTH
BOCCTAHOBUTEJIbHBIE IPOLIECCH, HO KOPEHHOI'O M3MEHEHHUS COCTOSHUSA JKOCHCTEM €Ile He
npoucxoauT. buomacca 3aMeTHO CHMKeHa, a Ouoioruyeckas NPOJYKTHBHOCTb CYIIECTBEHHO
MOBBILIECHA.

4. Kputnueckoe cocrostHue. [Ipoucxonut obparumasi 3aMeHa €CTECTBEHHBIX SKOCHCTEM Ha
MeHee MPOAYKTHUBHbIE (HallpUMep, YaCTUYHOE OIyCThIHMBaHuE). buomacca mana u, Kak IpaBuIIo,
CHMIKAETCSI.

5. Karacrpodpuueckoe cocrosHue. I[IpoucxomuT TpyaHOOOPATUMBIA MPOIECC 3aKpPEIUICHUS
MaJIONPOIYKTUBHBIX 3KOCUCTEM (HaIllpUMep, CUIbHOE ONyCcThIHMBaHUE). buomacca u 6uonoruyeckas
MPOJYKTUBHOCTh MUHUMAJIbHBI.

6. CocrosHue xosuarnca. [Ipoucxonut HeoOpaTumas motepsi GMOIOTHYECKOM MPOJYKTUBHOCTH.
buomacca nocteneHHo ucuesaer.

IIpumepamu pa3BUTUS HANPSIKEHHBIX COCTOSIHMM B JKOCHUCTEMAX SIBISAIOTCA CIIELYIOIIHE:
paBHOBECHOE COCTOsIHME — akBaTtopust Tuxoro okeana, OXxoTckoe mMope. PaBHOBECHOE COCTOSIHUE,
IepexodIee B KPU3MCHOE, XapakTepHO M banrtuiickoro Mops, skocuctem ceBepa Poccum.
KpusucHoe cocrosiHue, yrposkaroliee nepeidTH B KpuTHueckoe, HaOmromaercs st Kacnuiickoro
MOpsi; KpUTHUYECKOe cocTosiHMe — UepHoe Mope; KaTacTpo(uyecKoe COCTOSIHUE — SKOCHCTEMBI peK
benoii u Ydsl; kaTacTpopuueckoe cOCTOSIHUE, EPEXOsllee B COCTOSHUE Koyianca, — Apalbckoe
Mope.

PaccmoTpeHune 5KOIOTMYECKUX KPU3MCOB B HMCTOPUM YEJIOBEYECTBA I1O3BOJWIO BBLACIUTH
HECKOJIbKO 3TaroB B UX (OPMUPOBAHUU:

1. Bo3neiicTBue yenoBeka Kak OMOJIOTMYecKoro Buaa Ha ouochepy.

2. CBepXMHTEHCHBHAs 0XOTa U cOOMPATENbCTBO, BEAYyIIEee K YTHETCHUIO U AaXKe UCTPEOICHHIO
HEKOTOPBIX BUIOB KUBOTHBIX U PACTEHUH.

3. I3MeHeHue 3KOCHUCTEM 3a CUET MHTEHCU(UKALUU €CTECTBEHHBIX INPOLIECCOB (BBDKUTAHUE
PacTUTENBHOCTH, Pa3BEACHUE U BBINAC JOMAITHUX KUBOTHBIX).

4. luteHcuBHast BbIpyOKa JIECOB MU MaccoBasi paclalika HOBBIX 3€Mellb.

5. I'moGanbHble M3MEHEHUS KOMIIOHEHTOB 3KOCHUCTEM, HapylIeHHEe KPyroBOpOTa BEIIECTB U

SHepreTuku ouocdepsl B pe3ysbraTe HHTEHCU(DUKAIIUN TEXHOT€HHOMN 1A TeIbHOCTH.
IKOJI0rHYecKHe KaTacTpoul

B oOmiem ciydae xatactpoda 03HaYaeT JAOCTATOUHO OBICTPBIA MEPEXOJ CUCTEMbI K HOBOMY
KauecTBEHHOMY cOCTOsiHUIO. KaTacTpodsl MOTYT ObITH 00YCIIOBJIEHBI BHEITHUMH BO3EHCTBUSIMH Ha
CHUCTEMY CO CTOpPOHBI OKpYXKaloIled €€ cpeAbl U BHYTPEHHHMMM JUHAMHYECKMMHM IPOLIECCaMU,
MpOTEeKalIUMU B cucteMe. llpuMepamu BHEMIHMX BO3AEHCTBUN Ha Ouocdepy SBISIOTCS
BO3MYIICHUS OpOUTHI 3emiu Mu3-3a mpoleccoB B Oonbmom KocMoce, CTONKHOBEHUs 3eMIU C
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KOCMUYECKUMH TeJaMH U JAp. B pesynbrare Takux BO3ACHCTBUI NPOUCXOAMIN KadyeCTBEHHBIE
u3MeHeHHs 6nocdepsl (coctaB atMmochepsl, MIIOIAIU CYIId U OKEAHOB U JIp.).

Oxonoeuneckue Kpusucvl! W TOPOXKIAEMbIE HMH Kamacmpoguvl/ B Ouochepe sBISIOTCS
pe3yabTaToM caMopa3BUTHS Ouocdepsl, T.e. BHYTPEHHHX HPOIECCOB, MPOTEKAIOMKUX B Hei. Poinb
9KOJI02UYEeCKUX Kamacmpog) B SBOJIOINUU TPUPOIBl U OOIIECTBA, B KOHEYHOM CHYETE, CBOJAUTCS K
pa3pylIeHUI0 KOHCEPBATUBHBIX CTPYKTYP M HAPYIICHUIO KOHCEPBATUBHBIX OTEHIIMATIOB CUCTEM, T.€.
CO3/IaHHIO YCJIOBHM Nepexojia K HOBBIMM KayeCTBEHHBIM YCIOBUSM B pa3BuTuu Omocdepsl. Taxk,
akonoeuueckas kamacmpogpa Ha YepHoObuibckoir ADC paspymmiaa HE TOJBKO TMOTEHIHAT
MIPOU3BOJICTBA AJIEKTPUYECKOW SHEPruu, HO M TMOTEHIHAIbHbIE BO3MOXKHOCTU OOJIBIIMHCTBA
OMOIICHO30B, 00ECIICYNBAIOIINX KHU3IHEIEATSIBHOCTh JIIOCH, KOTOpas Ha OTPOMHON TEpPPUTOPHUU
cTaJla IPaKTUYECKU HEBO3MOXKHOM.

DKoJoTHYeckne CHCTEeMbl bHochepbl OTHOCATCS K Kareropuu ciuoxchvix. I[losromy ux
Ha0It0/1aeMoe MOBEJACHUE HEPa3pbIBHO CBS3aHO C SBOJIIOIMOHHBIMH IMPOLIECCAMHU Pa3BUTHS, T.€. C
npenuiecTByromel ucropueid cucreM. Tak, HaunHasg ¢ 60 -X rogoB XX Beka, YCTAaHOBJIEHO BCE
0oJblllee YHCIO SIBJICHUM, CBUIETENILCTBYIOUIMX O POCT€ BHYTPEHHEM M3MEHUMBOCTH KJMMara Ha
3emiie. DTO MOCIYKUJI0 OCHOBAHUEM JJIs1 YCTAHOBJIEHUSI BIIMSHUS YEJIOBEKA Ha 3TOT IIPOLIECC.

KnumaTtnueckue u3sMeHeHus Ha 3emiie XapaKkTepU3yrTCs KOJIeOaHUSIMH, UMEIOITUMH MECTO KaK
B JUIUTEJIbHBIE HCTOPUUECKHE NTEPUOJIbI, TAK U 32 OTHOCUTEIBHO KOPOTKHUE B HCTOPUHU 3EMJIIU OTPE3KU
Bpemenu. 200—300 muH. JieT Ha3aj (32 MUCKIIIOUEHHUEM HECKOJBKHUX MEPUOI0B) KIUMAT 3eMIId ObLI
msrkuM (25—30°C na skBatope, 8—10 °C Ha moimocax), ypoBeHb MHpOBOro okeaHa ObUT B
cpenHeM Ha 1 M Bblle coBpeMeHHOro. B TpermuynoMm mepuozae (oxomo 40 MiH. JeT Haszana) 3a
npumepHo 100 TeIc. JIeT TeMmeparypa 10XKHOW 4acTd MUpOBOro OKeaHa CHU3MJIAch Ha HECKOJBKO
rpagycoB llenbcusa. Bo3HMKHOBEHHE U3-32 ATOTO HOBBIX OKEAHMYECKUX TEYEHHH MPHUBENO K
JabHEHIIEMY OXJIAXKICHHIO MacC OKEAaHMYECKUX BOJI B TIPUTIOJISIPHBIX 00JIACTSX.

B Havane yerBepTHUHOrO nepuoja (OKOJIO 2 MIH. JIET Ha3aa) pPa3HOCTh TEMIIEPATyp MEXIy
9KBATOPOM M MOJIOCAMM OKa3ajlach JOCTAaTOYHOM il 0oOpa3oBaHMsl KOHTHHEHTAJIBbHOIO Jibja. B
CeBepHOM TMONyIIApUU OJICACHEHHS] MOBTOPSUTUCH C TepuoaoM okono 100 Teic. JeT, mpuyem
IoCJIeIHEE MPOJIBUKEHUE JIb0B HaOmojanoch 18 Teic. et Hazan. IlockonbKy JeIHUKH CBSI3aIH
0oJbIIMe Macchl BOJABI, TO YpOBeHb MHUPOBOTO OkeaHa MoHMKajics Ha 120 M MO OTHOIICHHIO K
COBPEMEHHOMY.

AHTpONOreHHbIe BO3JEHCTBUS Ui KOJOTMUECKHUX CHCTEM MOTYT HWIpaThb pOJb BHELIHMX
BO3MYIIICHHH, KOTOphIE B Cllydae COBIQJCHUS UX C €CTECTBEHHBIMH TEHICHIMSIMUA BO
BHYTPUCHCTEMHBIX MPOIIECCaX YCUIMBAIOT UX U MOTYT ITPUBECTHU K SKOJIOTMYECKUM OEJICTBHSIM.

N3BecTHO, YTO PUTMUYHOCTH IPOLECCOB XapakTepHA M I JIUTOCQEphl, U i TUAPOCPHEPHI.
[Tpuyem Mexay 3TUMH PUTMaMH CYLIECTBYET JKeCTKasi Koppessiius. BzaumoaelicTBie KOMIIOHEHTOB
ouocdepsr npyr ¢ apyrom u ¢ KocmMocom reHepupyer Kak X COOCTBEHHBIE PUTMBI, TAK U PUTMBI
6uocdepsl B 11e710M. Tak, 4acTh COTHEUHON SHEPIHU aKKyMyJIHpyeTcst buocdepoit u MpoayKTaMu ee
NeSTeIbHOCTH M MOCTyNaeT B JuToc(epy B BHUJIE OCaJAOYHBIX OTIOKeHUM. ['eo- u Onoxumuyeckue
IPOIECChl B HUX MPOTEKAIOT C BBIJECIECHUEM TEIJIOThI, KOTOpas Bo3Bpallaercs yacTuuHo B Kocmoc,
YacTUYHO IIpeoOpaszyeTcsi B DHEPrHMI0 TEKTOHMYECKMX JIBWKEHUH (CABUTM  mIaTdopm,
ropoo0Opa3oBaHue, ByJIKaHUUYECKas AeATeNbHOCTb U J1p.). IIpu aTom eciau npupoonwvie kamacmpoghoi!
BO3HUKAIOT Ha OCHOBE CYNEpIIO3UIUU €CTECTBEHHBIX PUTMOB Ouocdeppl U €€ KOMIIOHEHTOB, TO
aHmponozenHvle Kamacmpoghvl/ SBIAIOTCS PE3yJbTaTOM HAJOXKEHHs Ha MPUPOAHBIE PHUTMBI
BO3MYIICHUH CITy4aifHOTO Xapakrepa, 00yCIIOBIEHHBIX JIEATEIbHOCTIO YEIOBEKA.

OTO 3HAYUT, YTO B YCJIOBHUSAX BO3PACTAIONIMX MacIITabOB aHmponozeHHvlx BO3IACUCTBUN Ha
Oonocdepy MpHUPOAHBIE PUTMBI UTPAIOT POJIb CBOCOOPA3HOTO MEXaHM3Ma, '"3ammycKaromero” Ty Wiu
MHYIO KaTtacTpody.

K uncny Hanbonee pacnpOCTpaHEHHBIX IKOI02UYECKUX Kamacmpog OTHOCATCS HABOJIHEHUS,
3eMJIETPSICEHUS, T0XKAPhl, U3MEHEHUS KIIMMaTUYECKUX YCIOBUH.

MacmTaObl HABOAHEHHWH, CBSI3aHHBIX C €CTECTBEHHBIMH KOJCOAHHMSMH YPOBHSI BOA (TasHUE
JB/IOB, BBIMAJIEHHE OCAJKOB M Jp.) 3a4acTyl0 BO3pAcTalOT M3-3a PpE3yJIbTAaTOB JEATEIbHOCTH
yenoBeka. OJTo oOpa3oBaHHE 3aTOpPOB IMpH CIUIaBe Jieca IO pekaM, TIpyOble OMUOKH MpH
CTPOUTENBCTBE U HKCIUTYyaTallMM TUAPOTEXHUYECKUX COOPYKEHUH, pEeryJupyIonmx CTOK, MPOPHIBBI
WCKYCCTBEHHBIX J]aMO, IJIOTHH U JP.
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B 30Hax ceiicMHYeCcKO aKTHBHOCTH B PE3yJIbTaTe MX ypOaHU3AIMH, pa3pabOTKH HCKOMTAEMBbIX,
CTPOMTENBCTBA BOJOEMOB, Pa3BUTHUS IPOMBIIUIEHHOCTH IPOUCXOAUT HApYLIEHHE €CTECTBEHHOU
CTPYKTYPbI BEPXHUX CJIOEB 3€MHOM KOpPbI. ITO HAMHOTO YCUJIMBAET ACHCTBUE MOA3EMHBIX TOTUYKOB U
MIOCJICACTBUS 3EMJIETPSACEHUHN, IOCKOJbKY TEXHOTE€HHBIE HAapYyIIEHUs CO3JAI0T JIOKAJIBHBIE MECTa
ocnabyeHust 3eMHOM KOpBI, T.€. IPOBOLUPYIOT HABEJACHHYIO CEICMUYHOCTbD.

3HauuTENbHAS YaCTh JIECHBIX KPYIIHBIX II0’KAapPOB, OXBAThIBAIOIINX THICSYH I€KTAPOB, BOZHUKAET
B pe3yibTare JesTeNIbHOCTH ueioBeka. OHM BO3HHMKAIOT B MecTax OOJBIINX CKOIUJIEHUH OTXOJI0B
3arOTOBKM JIPEBECHHBI, Ha Top¢opa3zpadoTkax, 00pa3oBaHMS MAaCCHBOB JICCHOTO CYXOCTOS B
HapyUICHHBIX YEJIOBEKOM SKOCHUCTEMaxX W IO APYrUuM MNpuuyuHaM. KpymHBIMU 2Kon02UuecKuMU
bedcmeusmu CTany TEXHOTCHHBIE aBapuu. ABapuH TaHKepoB B XX BEKe CTAJIM HACTOSIICH Oemoii
st MupoBoro okeana u ero ooutareneir. B 1970 r. npousonuio 29 kpynHbIx aBapuii, B 1989r. —
11,8 1991 — 7. Tak, B 1987 r. y GeperoB AHTIIUU OTEpIEN aBapuio TaHkep moxa ¢uarom Jlubepuu.
B pe3ynbrare Ha MOBEPXHOCTH BOJ BBUIMIIOCH 117 THIC. T CBhIpOii HEPTH.

B nocnennue 10-15 ner oTMedeHO yBeNMUYEHHE YMCIIAa KPYIHBIX aBapUil HAa IPOMBIIIIEHHBIX
npeanpusaTHaX. Tonpko 3a 5 net ¢ 1983 1. B Mupe npousonuio 19 MacmtaOHbIX aBapuii, B pe3yJIbTaTe
KOTOpBIX TOrubi0 4775 dYenoBek, MOMYyYWIM paHeHHs Ooyee 65 ThIC. yenmoBek. MacmTaObl
paspyLIeHHs COCTABIAIOT mopsanka 6000 km?, a ymep6 ncuuciserca B 76 mups. gomnapos. Camoit
KpyIHOH MO MOCHeACTBUSIM sBisgercs aBapus Ha YepHoObuibckoii ADC. CymmapHbIil BbIOpOC
paauonykimuaoB B paauyce a0 400 kM coctaBun 77 Kr (BBIOPOC PaJlMOHYKIHUIOB TpPU B3PHIBE
aToMHOH O0MOBI B Xupocume He mpesbiman 0,74 kr). PaccemBanme pajnOHYKIHIIOB NPUBEIO K
3arpsisHenuio OGomee 100 Teic. KM? eBpomeiickoii wactm Poccuu u crpan CHI. PagmoakTuBHEIE
0CaJiKu, coaepkaimue nuepuii-144, pyrenuii-103, uesuii-137, crponnuii-90 u np., ObUIM OTMEYEHBI B
EBporneiickux n CkaHAMHABCKUX CTpaHaX, B 30Hax YepHomopckoro nodepexns KaBkasa, 6acceitHOB
Hynas, [uemnpa, [dona, Bonru. B pammyce 30 kM OT MecTa aBapuu MOJHOCTBIO MpEKpaleHa
NeSITeNIbHOCTh YeJI0BEeKa, MOTHOCThIO oru6au 600 ra XBOHHBIX jJecoB U Oojee 15 Thic. ra MoIy4uau
CWIIbHOE TopakeHue. Ha MHoOrme necaTku JieT U3bAThl U3 XO3AHWCTBEHHOro obopora 144 ThIC. Ta
CEJIbCKOXO3SUCTBEHHBIX yroauii, 492 Teic. Ta necoB. He mnonmmaroTcs OLEHKE 3aTpaThl Ha
nepeceseHre, OOYCTPOHCTBO JKUTENEW W3 30HBI OCICTBUSA, Ha WX JedeHue. [IporHo3br
BOCCTAHOBJICHHS HAPYIIEHHBIX YKOCUCTEM HE 0OHAICKUBAIOT.

Cocras, cTpoeHHe M rPaHULBI OMocepbl
Bcro coBokynHocTh oOpraHn3MoB Ha I1uiaHere B.M. BepHajnckuii Ha3zBall JKUBBIM  CYILIECTBOM,
paccmarpuBasi B KayeCTBE €ro OCHOBHBIX XapaKTEpUCTHUK CYMMAapHbI XMMHYECKUH COCTaB U
SHEPTHUIO.

B coctaB Ouocdepsl BXOASAT:

JKMBO€ BeleCTBO - COBOKYITHOCTh KMBBIX OPTaHU3MOB IJIAHETHI ;

O0MoreHHoe BelecTBO (IIPOAYKTHI KUZHEACSITEIbHOCTH KUBBIX OPTaHU3MOB, KAMEHHBIN yTroJib,
ra3, HeTb, OUTYMBI);

0MoOKOCHOe BemecTBO (IPOAYKTHl pacmaza M nepepaboTKH TOPHBIX M OCAJO0YHBIX MOPOJ
KUBBIMU OpraHW3MaMH: TOYBbI, KOpPAa BBIBETPUBAHMS M BCE MPUPOJHBIE BOJBI, CBOMCTBA KOTOPBIX
3aBUCST OT JI€ATEIbHOCTH Ha 3eMJIE )KMBOTO CYyILIECTBA);

KOCHOE BellecTBO - COBOKYITHOCTh TeX BEIECTB B Ouocdepe, B 00pa3oBaHUU KOTOPBIX KUBbIE
OpPraHU3Mbl HE Y4acTBYIOT (TOpHbIE MOPOIbI MAarMaTHUYECKOI0 ¥ HEOPraHUYECKOTr0 MPOUCXO0XKIEHUS,
BOJIa, METCOPHTHI).

CrnenoBatenpHO, Omocdepa - 3TO Ta 00JACTh 3eMJIM, KOTOpas Oblla OXBadeHa BIIMSTHUEM
’KMBOT'O BEILIECTBA C COBPEMEHHBIM Ha3BaHHEM OHocdepa.

CoBpeMeHHasE JKU3Hb paclpoCTpaHSeTCs B BEpXHEH dYacTH 3eMHOH KOpbl (JIUTOCQEpsI),
atMocepe u ruapocdepe.

B mutocdhepe xu3zHp orpanuueHa. HaumGomnbinas riyOuHa, Ha KOTOpPOM ObUIM OOHApyX EHBI
JKUBBIE OPTaHM3MBl, COCTABIISIET OKOJIO 4 KM. B okeaHe »xu3Hb pacnpoctpansercs Ha 10-11 kM ot
MMOBEPXHOCTH, & BEPXHsIsl TPaHUIlA )KU3HU B aTMOc(epe OIpeesTCsl ypOBHEM 030HOBOTO ci1os (Te-
TO Ha BbIcOTe 25-30 KM), €CIIM JKUBbIE OPraHU3MbI MMOJHUMYTCS BBIIIE 3aLIUTHOIO CJIOSI O30HA, TO
noruOHyT. Ha cyme Gomee 99% >xuBoro BemiecTBa MM OMOMACCHl COCPEIOTOYEHBI CIIOSMU Ha
HECKOJIbKO METPOB BIJIyOb U Ha HECKOJIbKO METPOB BBEPX OT MOBEPXHOCTH.

bakTtepun oOHapykeHbl B BOAAX SJEPHBIX PEAKTOPOB, U HEKOTOpPbIE M3 HUX BbIIEPKUBAIOT
W3JIy4EHHUE B HECKOJIBKO (2-3) MITH. pa.
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TemmnepaTypHbIii HHTEpBaI PacIpOCTPAHEHNs KHUBBIX opranmsmos 0 mpu 180°, nasnenne 1071
, Ip1 BakyyMHoM fAasneHun 10 1000 u 6oee atmocdep.

BbiBo/A: BBIHOCTMBOCTH KU3HM B II€JIOM K OTAENBHBIM (pakTOpam cpeabl HAMHOIO IHpe
JMara3oHa yCJIOBHA, KOTOPBIE CYIIECTBYIOT B TPAaHHUIIAX COBPEMEHHOM Onochepsl.

Kusoe BemecTtBo 0uochepnbl

XUMHUYECKUH COCTAaB XKUBBIX OPraHW3MOB BO MHOT'OM OTJIHMYAETCs OT cocTaBa arMochepsl H
nutocdhepsl. OH OMMKe K XMMHYECKOMY COCTaBy THApPOChEphl MO aOCOJIOTHOMY MpeodJiaaHuIo
aTOMOB BO/IOposa U kuciopona. Ho B oTnmune ot ruapocdepsl Benuka A0S yIiaepoaa, Kaubusl U
azoTa.

JKuBoe BemecTBO COCTOUT U3 AJIEMEHTOB SIBJISIOIIUXCS BOJAHBIMU U BO3IYIIHBIMH MUTPAaHTaMH,
T. €. 00pa3yIIUMHU Ta3000pa3HbIe U PacTBOpUMBIE coeauHeHus. 99,9% macchl KUBBIX OpraHU3MOB
MPUXOJATCS Ha JIEMEHTHI, KOTOPBIE MPeo0aaloT U B 3eMHOW Kope, cocTaisist B HUX 98,8%, HO B
JIPYTUX COOTHOILIEHUSX, T. €. )KU3Hb €CThb XMMHUYECKasi MMPOU3BOJIHAS 3€MHOM KOpbl. B opranmzmax
oOHapy>keHbl Bce aneMeHThl Tabnuubl J[.M. MenzaeneeBa, T. €. OHH XapaKTepU3YIOTCS TE€ MU Ke
JJIEeMEHTaMHU, 4YTO U HEeXHBass NpUpoja. OJIEMEHThbI, CcojepXkalluecs B OpraHu3Max [0
KOJIMYECTBEHHOMY TIPUM3HAKy W 1O (YHKIMOHAIBHOMY KpPUTEPHUIO B 3aBHCHUMOCTH OT
KOJMYECTBEHHOTO COoiepKaHusl U (PYHKIIMOHATLHOM 3HAUMMOCTH, ACJAT Ha 3 TPYIIIIbL:

1) MaxkpodJIeMEHTBI;
2) MHUKDPODJIEMEHTBI;
3) yIBTPaMHUKPODIEMEHTHI.

MaxkposJeMeHTbl COCTaBIISIIOT OCHOBHYIO MacCy OpPraHMYeCKMX W HEOPraHHMYeCKHUX IKHBBIX
opranuzMoB. OHH TpeOyIOTCS OpraHu3MaM TIOCTOSHHO ¥ B OOJBIIOM KOJWYECTBE JUIS
OCYLLIECTBJICHUS JKU3HEACATENbHOCTH 1IUKJIA, KOHLEHTpauusa ux meHsercs ot 60% no 0,001% maccer
Tena.

Orto 02, H2, C, N2, P, K,S u apyrue

MHUKpPOAIIEMEHTHI - MPEUMYIIECTBEHHO MOHBI TSHKEIBIX METAJUIOB, SIBISIOTCS KOMIIOHEHTAMHU
(dbepMeHToB, TOpMOHOB | Jip. OHM HYXHBI B MeHbIINUX KonuyectBax oT 0,001 mo 0,00001% tena (Mn,
B, Zn, AL, ut.11.)

ConepxaHue yIbTPaMHKPOAJIEMEHTOB (ypaH, 30JI0TO, pajaui, Oepuiuiuil, cuiieH, Le3uil) He
npesbimiaer 0,00001% wmaccel Tena. dusmosornyeckass UX posib B KUBOTHBIX M PACTEHHSX [0
CETOJTHSIIIHErO JIHS He BBISICHEHA.

['maBHOM  OTAWMYHUTENBHOW OCOOCHHOCTHIO JKMBOTO CYIIECTBA SIBISETCA CIIOCOOHOCTH
WCIOJIb30BaHUS SHEPTHH.

XKuseple cymectBa - yHHKalIbHBIE TPUPOAHBIE OOBEKTHI, SIBISIOMIMECS B COCTOSIHUU
YPaBHOBELIMBATh SHEPIHI0, KOTOpask MPUXOAUT U3 KOCMOCa B BUJIE COJIHEYHOTO CBETA , YAEPKUBAIOT
€e B BHJI€ OpPraHMYECKUX COEIMHEHUN OHoMacchl, MepelalT ee, TPaHCPOPMHUPYIOT €€ B
MEXaHUYECKYI0 SHEPTHUIO U JPYTHe BUJIbI SHEPTHH.

Jlpyrasg crocoOHOCTb JKMBBIX CYIIECTB - CIHOCOOHOCTP K CaMOBOCIIPOM3BEICHHIO, T.€.
MPOU3BOJICTBY Ha MPOTSHKEHWHM MHOTHX TOKOJEHHH (opM, MOUTH HASHTUYHBIX MO CTPYKTYpe U
(YyHKIMOHUPOBAHMUIO.

XKuBoe xapakTepusyercss HCKIIOUUTEIHHO BBICOKOW (DYHKIIMOHAIBHOW aKTUBHOCThIO. OHa
CBS3aHa C €ro CHOCOOHOCTBIO K HEOTPAHWYEHHOMY pPa3BUTHIO U KOJUYECTBEHHOMY pOCTY,
koTopsliiB.M. BepHaackuil Ha3Bal HaIIOPOM KU3HHU.

Konuenuusi Hoocdepsbl

Hoocdepa - mpicismias o6oi04ka, chepa pazyma, BbICIIas CTaaus pa3BuTUs 6nocdepsl, chepa
B3aUMOJICHCTBUS MPHUPOABI U OOIIECTBa, B IpeaesaXx KOTOpPOW pa3yMHasl AESTeNbHOCTh 4YeIOBeKa
CTaHOBHTCS TJIaBHBIM ONPEESIONIMM (PaKTOPOM PA3BUTHS.

Hoocdepa - cpema, B KOTOpoiWl MpUPOIHBIE peCypchl OOMEHa BEIIeCTBA W DHEPIHH
KOHTPOJUPYIOTCS OOIIECTBOM, 3TO €CTECTBEHHOE HEOO0XOIMMOE CIIE/ICTBUE YENIOBEUECKHX YCHIIUH,
npeoOpa3oBaHHas JOABMH Ouochepa COOTBETCTBEHHO ITO3HAHHBIM M TMPAKTHYECKH OCBOCHHBIM
3aKOHaM €€ CTPOGHHMS M pPa3BUTHA. OTO HOBOE COCTOSHHUE TIJIOOANBbHON CymnepcucTeMbl. ITO
COBOKYITHOCTb TpPEX MOIIHBIX IOJCHCTEM: YEJIOBEK, IPOU3BOJACTBO, MpUpoJa. ITO TpU
B3aMMOCBSI3aHHBIX 3JI€MEHTa IPU aKTUBHOW POJIM MOJCUCTEMBI «4eloBeK». CTaHOBIEHHE HOOCHEPHI
JUTHTENIbHO, Onocdepa paHo WM MO3AHO mepeieT B Hoocdepy. UenoBek OyneT BBIHYKICH B35Th Ha
ce0st OTBETCTBEHHOCTb 32 JNATbHEHIIIYIO BOIOIUIO TUIAHETHI.
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[Ipusnaku npesparmienus 6uochepsr B Hoochepy:

1. Bo3pacranue KoiIMuecTBa MEXaHHYECKHU M3BIECKAEMOr0 MaTepuaia U3 3eMHOU KOpHI (POCT
pa3pabOTKH MECTOPOXKICHHUH TIOJE3HBIX HMCKONAeMbIX). buoxummuueckas IeSTEIbHOCTh YEIOBEKa
CTAaHOBUTCSI CPABHUMA C T€OJOTHYECKUMH MIPOIIECCaMHU.

2. Cxxuranue NMpOIyKTOB CHHTE3a MPOIUIBIX T'€OJIOTHYECKHX 310X (HedTH, raza, KaMeHHOTO
yTJIs1), CIEICTBUEM KOTOPOTO SIBJISICTCS yCUIICHUE MTAPHUKOBOTO 3 dekTa.

3. PaccenBaHue 3HepruM B OTJIMYKME OT €€ HAKOIUICHUS B Onocdepe M0 MOSIBICHHS YellOBEKa.
OCHOBHBIM CIIEICTBUEM 3TOTO MPOIEcca SBISAETCS SHEPTETUYECKOE 3arpsi3HeHre Onocgepsl.

4, OOpa3zoBaHue B OOJBIIOM KOJMYECTBE BEIIECTB, paHee B Ouocdepe OTCYTCTBOBABIIMX
(uucThle MeTalIbl M IUIacTMacchl). B pesyibrare 3TOro mporecca HaOJIIOAAaeTCs XUMHYECKOe
3arpsi3HeHue Onochepsl MPOMBINUICHHBIMU M IPYTUMHU OTXO/IaMHU.

5. Co3nanue B MajblX KOJMYECTBAX TPAHCYPAHOBBIX XMMMUYECKHUX 3JIEMEHTOB (ILUTyTOHUM).
OcBoeHHME SIEPHOM HSHEPreTUKHM 3a CYET CHHTE3a JIETKUX saep. BO3HHMKHOBEHHE ONACHOCTH
TEIUIOBOTO 3arpsi3HCHUsT Ouochepbl H 3arps3HEHHUS PAJAMOAKTUBHBIMH  OTXOJaMHU  SACPHOM
HEPIeTUKHU.

6. Pacmmpenue rpaHul; Hoocdepsl 3a Mpeaeiasl 3eMiId B CBS3M C HAyYHO-TEXHHUYECKUM
nporpeccoM. BO3HMKHOBEHHE KOCMOHABTHKH, OOCCIICUMBAIONICH BBIXOJ YEIOBEKA 3a MPEICIIbI
mwianetel. Hoocdepa B Oyaymiem 3aiiMeT OoJiblliee MPOCTPAHCTBO, YeM Ouocdepa 10 MOSBICHHS
YeJI0BeKa.

[Tpu3naku HOOChEPHI:

1. Pemenue mpo0iemMbl pa3yMHOH IJIOTHOCTH HApOJOHACEICHUS Ha 3eMJie ¢ TOCTEIICHHOM
ero crabuim3anuell Ha ypoBHE HE BBIIIE 8 MIIP/T YETIOBEK.

2. JlukBumanusg OeIHOCTH.

3. JlocTaTouyHOCTh 5KOHOMHYECKOTO Pa3BUTHUS B paMKaxX cOaJaHCHPOBAHHBIX TEMIIOB
BOCCTaHOBJICHUSI OMOCHEPHI.

4. TloBbllIeHUE KYJIBTYPHI YEIIOBEUECKOTO OOIIECTBA HA BCEX YPOBHSX €r0 OpraHU3alny B
TpaHMIIaX TAPMOHUU C IPHPOJION.
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2.2 JIEKIUA 2. (2 yaca) YYHEHHUE O BUOC®EPE U EE OBOJIIOLIUN

Kpyzosopom  eewpecms 6 npupode  (bonvwiou, manvil,  OUOXUMUUECKUN  YUKI).
Buozeoxumuueckue yuxavl pocghopa, kucropooa, cepol, azoma, yenepooa. I unome3svl 603HUKHOBEHUS
ouocgepvl (oncuznu na 3emne). Yuenue B.U. Bepuaockoco o buocghepe. dmnupuueckue 0606ueHus
B.U. Bepnaockoeo. Jxonoeuneckue gaxmopul.

Kpyrosopor BemecTs B npupoje

buocdepa 3eMIIH XapaKTepu3yercs OIpeIeJIEHHBIM obpazom CJIO’KUBLIMMCS

KpyTrOBOPOTOM BEIIECTBA U KPYTrOBOPOTOM 3HEPIHUHU.
KpyroBopoT BelecTB - 3TO MHOI'OKpPaTHOE y4acTHE BELIECTB B MpOLECcCcax, MPOTEKAIOUINX B aKkBa-,
muTo- U Omocdepax. B 3aBHCHMMOCTH OT JBMXKYIIEH CHUIIBI BHYTPH KPyroBOPOTa BELIECTB MOXKHO
BBIJICIUTE: OONBIIONH KPYroBOPOT (PHIOTEHHBIE U HK30T€HHBIE IPOLECCH) M OMOJIOrMUYECKHUM
KpyroBOpOT (OMOr€OXUMHUECKUN).

OHAOreHHbIe Mpolecchl (Ipolecchl BHYTPEHHEW IUHAMUKU HPOMCXOIAT MOJ BIUSHUEM
BHYTPEHHEH SHEpruu 3eMilM), 3Ta SHEPrusl BBIACIAETCA B PE3yJbTaTe paJlOaKTUBHOIO pacnaja,
0o0pa3oBaHUsl MHHEPAJOB, KPUCTAJUIM3ALlUM TOPHBIX IOPOJ, 3EMJIETPSICEHUH, TEKTOHHMYECKUX
SIBJICHUM.

DOK30r€HHbIE MpPOLECChl MPOTEKAIT Moj BiusHUEeM »Heprun CoiHIA, OHM BKIIIOYAIOT
BBIBETPUBAHHME FOPHBIX NOPOJI U MUHEPAJIOB, YJaJIEHUE IOPOJI U MIEPEHOC C OJTHOTO MECTa Ha Jpyroe,
OTJIOXKEHUE MPOAYKTOB Pa3pyLICHHbIX MOopoA. K HUM OTHOCATCS reosioruyeckas JesiTeIbHOCTh B
atmocgepe, ruapochepe (pek, 03ep), a TaKKe IPOLECCHl B JKUBBIX OPraHU3Max M YEJIOBEKE.
Kpynnble (opMmbl (ropbl, paBHMHBI) 00pa3yloTCs 3a CYET HHJOTEHHBIX IPOIYKTOB, a MEJKHE
(bapxanbl) 00pa3yroTCsi 3a CYET OK30ICHHBIX IPOIECCOB. ODHIOTCHHBIE TIPOIECCHl BEAYT K
00pa3oBaHMIO KPYNHBIX (GOpM peibeda, IK30I€HHbIE K UX CTIaKUBAHMIO.

Bonbimoit kpyroBopoTt BeliecTB B MpUPOJie (TEOJIOTHYSCKU) 00YCIIOBJIICH B3aUMOJICHCTBUEM
COJIHEYHOM SHEepruu ¢ riyOuHHON 3Hepruen 3emiu, U OCyLIECTBISET IepepacipeieieHUe BelecTBa
Mexay Omocdepolt m Oojee TIyOOKHMMH TOPU3OHTAISAMHU 3eMid. OcaJovHble TOPHBIC IMOPOJIHI,
00pa3oBaHHbIE 32 CYET BBIBETPUBAHUS MarMaTHUECKUX IOPOJ B MOJBMXKHBIX 30HAX 3€MHON KODBI,
BHOBb IOTPY>KalOTCSI B 30HY BBICOKMX TeMIlepaTyp U JaBieHM. TaM OHU mNeperuiaBisiioTcs |
00pa3yloT MarMy -HCTOYHHK Marmatuyeckux mnopoi. Ilociae momHATHS 3THUX HOPOJ Ha 3eMHYIO
MOBEPXHOCTh U JICHCTBHS MPOIECCOB BHIBETPUBAHUS BHOBH IPOUCXOANUT TPEBPALICHUE UX B HOBHIC
ocagouHble Mopoabl. CHMBOJIOM KPYroBOpPOTa BEIIECTB SBIISETCSA CIHUpalb, TO €CTb KPYyTOBOPOT
03HAYaeT, YTO HOBBII LUKJ KPYroBOpPOTa HE MOBTOPSET B TOUYHOCTU CTAphI, a IPUBHOCUT YTO-TO
HOBOE, YTO CO BpEMEHEM MPUBOAMT K BECbMa 3HAUUTEIbHBIM U3MEHEHUSM.

Bonbiioit KpyroBopoT - 3TO U KpyroBOPOT BOJABI MEXKY CyIIEH U OKEaHOM uepe3 aTMochepy.

Manplii KpyroBopoT BellecTB B Ouocdepe Omoreoxumuyeckuif. OH CyllecTByeT JIMIIb B
npeaenax o6uocdepsl. CyIIHOCTh €r0 COCTOUT B 00pa30BaHUU JKUBOTO BEIIECTBA U3 HEOPTAHUYECKHUX
coeiMHEHUi B mporecce GOTOCUHTE3a U B MPEBPALLICHUH OPTaHUYECKUX BEIIECTB MPHU Pa3IOKEHUN
BHOBb B HEOPIaHUYECKHE COETUHEHUSI.

I'maBHBIM MCTOYHUKOM 3HEPTUU 3TOTO KPYrOBOpOTAa SIBJISIETCS COJHEYHAsl SHEPrusi, KoTopas
SBIIETCA Karanu3aTopoM (oTocuHTe3a. B psne skocucTeM NEpeHOC BelecTBA M JHEPruu
OCYIIECTBISIETCS TOCpencTBOM Tpoduueckux 1eneir. Ho B macmrabax Bcelr Oumocdepsl Takoid
KpyroBOPOT HE BO3MOXKEH, 3[€Ch JIEUCTBYET OMOT€OXMMHUYECKHI KPYroBOPOT, MPEACTaBISIOLINI
co0oif OOMEH Makpo- W MHKpPODJIEMEHTOB U MPOCTHIX HEOPraHWYECKUX BEIIECTB C BEIECTBAMHU
atMocdepsl, rupochepsl u muTochepsl. ITO Ha3bIBaeTCAd OMOTeOXUMUYECKUM IUKIOM. CyTh ITHKIIA:
XMUMHUYECKHE HJIEMEHTHI, MOIJIOIIEHHBIE OpPraHW3MOM, BIIOCIEICTBHUHM €ro IMOKUIAIOT, YXOIsS B
abMOTHYECKYIO Cpefy, 3aTeM 4epe3 KaKoe-TO BpeMs CHOBa IMOMNajaloT B JKMBOW OpPraHus3M H T.1.
Takue »57eMeHTHl Ha3bIBalOTCA OWMOPUIBHBIMH. OTHUMH LHUKIAMH M KPYrOBOPOTOM B IIEJIOM
oOecrnieunBarOTCs BaykHelIMe GyHKIMHN *KUBOTO BeulecTBa B Ouocdepe. B.1.Bepuanckuii Beiensier
OATh TaKUX QYHKIUHA:

1) razoBas - OCHOBHBIE Tra3bl arMocepsl 3eMiM: a30T M KHCJIOPOA - OMOTEHHOTO
MIPOUCXOXKICHHUS, a BCE TMOA3EMHBIE I'a3bl - MPOAYKT PA3I0KEHHsI OTMEpILEH OpraHuKH;

2) KOHIICHTPAI[MOHHAS - OHA MPOSIBJIACTCS B M3BJICYCHUH U TIOTJIOMICHAH KMUBBIM OPraHU3MOM
OMOTEHHBIX JJIEMEHTOB M3 OKPYXKaloIleH cpeibl, KOTOPbIE OHM MCMOJIb3YIOT JJIsl TIOCTPOEHUS! CBOMX
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TeJ; KOHIIEHTPAIHs 3TUX 3JIE€MEHTOB B TeJle HUBBIX OPraHU3MOB B COTHH ThICSIY pa3 BHILLIE, YEM BO
BHEILIHEW Cpesie; Cpeau ITHX 3JIEMEHTOB Ha MEPBOM MECTE CTOMT YIJIEpOJ], a CPEeId METaIOB Ha
MEPBOM MECTE CTOUT KaJIbLIHA;

3) OKHCJINUTCIbHO-BOCCTAHOBUTCIIbHAA - OHa 3aKJII0YacTCA B XUMHNYECKOM
MpPEeBpallleHUH BEIIECTB, KOTOpPHIE COJEp)KaT aToMbl C TMepeMeHHoW creneHsio (Fe, Mn,
S); B pe3yinpTaTe MPOUCXOAUT U3MCHEHHE OOJBIIMHCTBA XHMHUYECKUX COCIUHEHUH, TMIpH
3TOM MpeodI1aJatoT OMOTeHHBIE MPOLIECCHl OKUCICHUS U BOCCTAHOBIICHUS;

4) OMOXMMHYECKAs - PA3MHOXKEHHE U POCT B IIPOCTPAHCTBE JKUBOTO BEIIECTBA,
5) OuoreoxuMuveckas JeSITeNIbHOCTD YelioBeKa - OHa OXBAaTbhIBACT BCE
BO3pacTamlnee KOJMYEeCTBO BEIIECTB 3€MHOW Kopel (yromb, HedTh, Ta3) - BCE 3TO

UCTIOJNIB3YETCS JUISl XO3SIMCTBEHHBIX HYK/I YEIOBEKA.
B OnoreoxumMmyeckoM KpyroBOpoTe CIeayeT pa3indaTh ABa cpesa:

1)  pesepBHBIi (oHZ - ITO OrpoMHAss Macca HEABHKYIIUXCS  BEIIECTB, HE
CBSI3aHHAs C OPraHU3MOM.
2) oOmenHblii  QoHx - 310 (OHA, KOTOPBIA  OOyCIIOBIEH OOMEHOM  OOIIMM

OMOTEHHBIM BEUIECTBOM MEXAY OpPraHM3MaMH U HUX HEMOCPEACTBEHHBIM  OKPY)KEHHUEM.
Ecnu xe paccmarpuBaths 6nochepy B 00111eM, B Heli MOKHO BBIJICIHUTD:
1) KpyroBopoT ra3000pa3HbIX BEIIECTB C pe3epBHBIM (OHIOM (OKeaH);
2) ocaouHbIi HUKI ¢ PE3EPBHBIM (POHIOM B 3€MHOU KOpPE (I€0JI0TUUECKU KPYTOBOPOT).
buoreoxummnyeckune HUKJIbI (pocopa, KHCI0POAA, Cepbl, a30Ta, yriepoaa
buoreoxmmuueckne 1HUKIBI Qocdopa, Kuciaopomga, Cephl, as3ora, yriepoaa Haumboiee
COBEpIICHHBI. B KpyroBopore yriepona mpociekuBaeTcsi Tpoduueckas menb (yriepoa BO3ayXa -
MPOJYLIEHTHI - KOHCYMEHTBI - PEYLIEHTHI - YIJIEPOJI BO3YyXa).
B MupoBoM okeaHe npejicTaBieHa cleayromas Tpohuyeckas 1ernb:
- IpOAYUEHTHI ((PUTOIIIAHKTOH);
- KOHCYMEHTHI (300IJIAHKTOH, PHIObI);
- peayLeHTbl (MUKPOOPTaHU3MBbI).

OcnoxHsieTcs BCe TeM, YTO HEKOTOpas 4acTh YIJIEpoJa MEPTBOTO OpraHM3Ma, OMyCKasch Ha
JTHO, YXOJIUT B 0CAJJOYHBIE TOPO/IbI M YUACTBYET B I€0JIOTHYECKOM KPYTOBOPOTE BEIIECTBA.

BmemaTenbcTBO 4enoBeKa MPUBOAUT K YBEIUYEHHUIO COJEPKAHUS YIJIEKUCIIOrO rasa B
aTMocdepe.

Ckopoctb kpyrosopora kuciopoaa 2000 ner. IIpouecc kpyroBopora kuciopoaa B ouochepe
OUYEHb CIIOXKEH T.K. KUCIOPOJ COJAEPKUTCS BO MHOTUX XUMUYECKUX COEIMHEHUSAX U MOJCUUTAHO, UYTO
B OMocdepe Ha MPOMBIIIIEHHbIE HYXAbl pacxonayercss 25% kuciaopoaa. OH BOCCTaHABIMBAETCS B
npouecce gorocunresa. B XXI Beke Bech MpoaylIMpOBaHHBINA KUCIOPO OYAET Croparh B TOIKaX.

broreoxumuueckuii KpyroBopoT a3oTa OXBaThIBAaeT Bce obmactu 6uocdepsl. Ilormomenue ero
pacTeHusIMM OorpaHuyeHo. PenyneHTbl (MOYBEHHbIE OAaKTEpHH) MOCTEINEHHO pa3jaraloT OTMEpIIne
OpPraHu3Mbl U TPEBPAIIAOT UX B CONH, ( HUTPAThl U HUTPUTHI ). YacTh HUTpATOB MOMAJIacT B
MO/I3€MHBIE BOJIBI U 3arpsi3HsIeT UX. A30T BO3BpaIlaeTcs B aTMOC(epy CO BHOBb BBIJICIIEHHBIMU MPU
THUEHUM razamu. Ponp Oakrtepuil TakoBa, 4To eciau OyJIeT YHUYTOXKEHO TOJbKO 12 WX BHJIOB,
Y4acTBYIOLIUX B KPYrOBOPOTE a30Ta, )KU3Hb HA 3eMJI€ PEKPATUTCSL.

buoreoxumuueckue mUKiIbl Gochopa U cepbl MEHEE COBEPUICHHBI, T. K. OCHOBHAs MX Macca
comepxkutcsi B pe3epBHoM (donae 3emnu. Kpyroopor dochopa U cepsl - THOUYHBII
OMOT€OXUMHUECKUI LIMKJI, TAaKWE IMKJIbI JIETKO pa3pyIIaloTCsi OT Pa3IUYHBIX BO3JEHCTBUM, M 4acTh
00MEHHBAaeMOro MaTepualia BEIXOJUT U3 KPyrOBOPOTA.

®docdop comepkUTCS B MOpoJax, 0Opa30BaBIIMXCS B IPOIUIbIE I'€OJOTMYECKHe SMoxXu. B
OMOreOXMMHYECKUI LUKI OH MOXXET IMOMNacTh B ClIyyae MOJbEMa 3TUX MOPOA M3 TIyOUH 3eMHOM
KOpPBI Ha IOBEPXHOCTb CYILIH, B 30HY BHIBETPUBAHMS.

OpOo3UitHBIMU IIPOIIECCAMH OH BBIHOCUTCSI B MOPE B BUJIE M3BECTHOIO MaTepHalia anaTura.

OOuwmii KpyroBopoT (ocdopa AensT Ha BOAHYIO U HA3eMHYIO 4acTH. B BOIHBIX AKOCHCTEMAax
OH ycBauBaeTcsl (PUTOIUIAHKTOHOM W Tepefaercs Mo Tpo(uyeckoil 1enu BIUIOTh 10 KOHCYMEHTOB
TPETbEro mnopsaka (MOpCKHE NTULBI). VX SKCKpEMEHThl WM TPYINbl CHOBAa IOMAJAIOT B MOpPE,
BCTYNalOT B KPYroBOpOT, JHOO yMmHparoT Ha Oepery M cMbIBaloTcs B Mope. M3 oTrmuparommx
MOPCKHUX >KHBOTHBIX, 0COOEHHO pbIO, pocdop cHOBa momamaer B MOpe U B KPYyroBOPOT, HO 4acTb
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CKEJIETOB PBIO JOCTUTACT OONBIIMX TIYOWMH M 3aKIOYeHHBIH B HUX (ochop CHOBa momagaet B
0CaJJOYHBIE TOPOJIBI.

B HazeMHBIX 3KocucTeMax (ocop H3BIEKAIOT PAaCTEHUs U3 IOYBBI, PAcIpeleNaioT €ro o
TPO(UYECKUM IIETISIM, BO3BPAILAIOT B IOYBY IIOCJIE OTMHPAHHUS PAcTEHUH M KMBOTHBIX U C HUX
KCKpeMeHTamMH. Tepsercs ¢ocdop M3 TOYBBI B pe3yiabTaTe BOAHON 3pO3MM; IOBBILICHHOE
conep:kanue (ocdopa, momnaaaroniee B SKOCHCTEMbI C MOIOIIUMH CPEICTBAMHU, BBI3BIBAIOT OypHOE
pa3BUTHE CHHE-3€JICHBIX BOJOPOCIEH. A 3aTeM NPOUCXOIUT UX THUEHHUE BCICICTBUE HENOCTaTKa
KHCJIOPO/a, TIOATOMY BCSl 9KOCUCTEMA THOHET.

Cepa uMeeT OCHOBHOM pe3epBHbI (QoHa B nouBe u armochepe. Cynabdar-uoH SBISETCS
OCHOBHOH (OpMOH cepbl, KOTOpasi BOCCTAHABIMBAETCS aBTOTpodamMH M BXOAUT B COCTaB
aMHHOKHCIIOT. B Ha3eMHBIX 3KOCHCTEMax Cepa BO3BPALLACTCS B IOYBY IIPU OTMUPAHUH PACTCHUIA,
3aXBaThIBAETCd MHUKPOOpPraHM3MaMH, KOTOpbIE BOCCTaHABJIMBAIOT €€ 10 cepoBojopona. [pyrue
OpPraHMU3MBbI ¥ BO3JEHCTBUE CaMOr0 KHCIOPOAA B BO31yX€ IPUBOJUT K OKMCIICHHUIO 3THUX IPOYKTOB.
Oopasyromuecst cynb(arbl pPacTBOPSIOTCS M MOTMJIOIAIOTCS PACTEHUSAMU. TaK MPOJOIDKaeTCs
KPYTrOBOPOT CEpbl, KOTOPBI MOXET ObITh HapylleH 4YeJIOBEKOM IpU CXKUTaHMM HCKOIAeMOro
TOIJIMBA, OCOOCHHO KAaMEHHOTO YTy, a OOpa3yIoLIWiics CEepHHUCTHIH Ta3 HapyllaeT MHpPOIECCH
¢doTocuHTE3a U IPUBOAMUT K THOENIN pacTeHUH.

I'mnoTe3bl BO3HNKHOBeHHs Onocepbl (C(KM3HU Ha 3emJie)
Cy1iecTByeT HECKOIBKO TUIIOTE3 IPOMCXO0KICHUS )KU3HHU Ha 3eMJle:
1) >xu3HBb BO3HHKJIA 10 00pa3oBaHus 3eMiIn 1 ObLIa 3aHECeHa Ha Hee;
2) KM3Hb 3apOAMIIACE OCIE 00pa3oBaHUs 3eMIIN;
3) Ku3Hb BO3HHKJIA C (JOPMUPOBAHHUEM 3EMIIH.

Cpenu ydeHBIX HET €IMHOI0O MHEHHsS OTHOCUTEJIBHO BapuUaHTa MPOMCXOKICHHUS JKU3HHM Ha
3emJie, a CyIIECTBYIOINIME BAPHAHTHI MOYKHO KIAcCU(UIIMPOBATD CIEAYIOMMM 00pa3oM:

1. a) mo mpuHIMITY, YTO HEsl, Pa3yM MIEPBUYHBI, @ MATEPUsl BTOPUYHA (UICATUCTUYCCKUIA);

0) 1O NPUHIMITY, YTO MaTE€pPUAIbHOE IEPBUYHO, a UJEHU U Pa3yM BTOPUYHBI (MAaTEpPHATHUCTUUECKUN);

2. 1O MPUHIMITY, YTO KM3HBH CYIIECTBOBAIA BCEra M OyAET CYIIECTBOBATh BEYHO (THITOTE3BI
CTAaLlMOHAPHOI'O COCTOSTHHUS);

3. 1O IPHHIHMITY, YTO )KUBOE TOJIBKO OT JKHBOTO (OHOTreHe3a) WiId BO3MOXHO CaMO3apOsKICHHE
YKUBOTO OT HEXKMBOTO (a0MOTEeHE3a);

4. 1o npUHIMITY, YTO KU3HB Ha 3emiie Oblia 3aHeceHa u3 Kocmoca (rumoTesa nmaHCIepMun).
PaccMoTpuM camble N3BECTHBIE U PACIIPOCTPAHEHHBIE TUITOTE3BI.

1. XKuznb ObLTa COTBOPEHA TBOPIIOM (M pa3yma).

2. Xusup u cama BceneHHasi CyIecTBOBAIM BCeraa W OyayT CyIIECTBOBAaTh BEYHO, TaK Kak
SBJICHUS, HE UMEIOLIME Hayalla, HE UMEIOT U KOHIIA, HO BMECTE C HUMHM CYILECTBYIOT U OT/EJIbHbIE
Tena, U oOpazoBaHus (3BE3/bl, IUIAHETHI, U T.J., T.€. CTallMOHapHbIE sBJIEHUS). OHU CYIIECTBYIOT
OTPaHUYEHO BO BPEMEHM: BO3HHUKAIOT, pOXAaloTcs M mnorubaror. OOmenpu3sHaHHOW Teopuen
oOpa3oBanusi BceneHHol siBisieTcs Teopusi OONBIIOTO B3pbIBA, COIIACHO KOTOpoil Bcenennas
CYLIECTBYET OIpaHUYEHHOE BpeMs MPUOIU3UTENBHO 0KOJI0 15 Mip/. Jer.

3. JKusnp Ha 3emuie Obuta 3aHeceHa n3 KocMoca u nmpmkmiach 37ech mMocje TOoro, Kak Ha 3emie
CJIOKHMJIMCH OJIarONpUsITHBIE JUIsl 3TOTO yciioBus. Bompoc o Tom, kak Bo3HUKJA XuU3Hb B KocMmoce B
CHJTy OOBEKTHUBHBIX TPYAHOCTEH €ro peleHus, OTOABUraeTCs Ha HeolpeielneHHbld cpok. OHa Moria
Obl OBITH cO3/1aHa TBOPLIOM, CYIIECTBOBATH BCEr/la WM BO3SHMKHYTh M3 HEXHBOW Mmarepuu. B 1924
rony A. M. OnapuH BbICKa3aja MpPEAIOJIOKEHHUE, YTO JKMBOE BO3ZHUKIO HAa 3eMJI€ M3 HEXKUBOU
MaTepUU B pe3ysbTaTe OMOXUMHUYECKOW H3BOJIIOLMHU, T.€., CIOXKHBIX XMUMHUYECKUX MpeoOpa3zoBaHUii
MOJIEKYJ. DTOMY COOBITHIO OJIArONPUSATCTBOBAIN CIOXKHUBIIKECS Ha 3emite ycnoBus. B 1953 rony C.
Musniep B 1a00paTOPHBIX YCIOBUSAX MOJTYYHII PSIi OPTAHUYECKUX BEIIECTB M3 HEOPraHWYeCKUX
COEIUHEHMI. bbuta noka3aHa nDpUHOMIKAIbHAs BO3MOXHOCTH HEOPraHUYECKOro IyTH
o0Opa3oBaHMsl OMOTEHHBIX OPraHMYECKHX COEAMHEHHUH, HO HE >KMBBIX opraHu3zMoB. A.M. Onapun
roJjlarajl, YTo OpPraHMYECKHE BEIIECTBA MOIJIM CO3JaBaThCsl B INEPBUYHOM OKEAHE M3 MPOCTBIX
HEOpPraHWYECKUX COeOUHEHHUH, B pe3ynpTaTe HaKoOIUIEHHMS B OKeaHE OpPraHMYECKHUX BEIIECTB
oOpa3oBaiicsi EpBUYHBINA OYJIbOH, 3aTeM, OOBEAMHAACH, OCTKU U JPyrue OpraHuYecKue MOJIEKYJIIbI
o0Opa3oBaJii KalUIM KOAlepBAaTOB, KOTOpbIE CIYXWIM IpooOpa3zom kierok. Kammu koauepBaToB
MOJIBEPraJIUCh €CTECTBEHHOMY OTOOPY U BOJIOIMOHUPOBAIIH.
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IlepBbie opranusmbl ObulM rerepoTpodHbIMU. [lo Mepe ucuepnaHus 3amaca HNEPBUYHOIO
OynboHa, BO3HHUKIM aBTOTPOGbl. C TOYKH 3pEeHHUS TEOPUH BEPOATHOCTH BEPOSTHOCTH CHHTE3A
CBEPXCIIOKHBIX OMOMOJIEKYJI NIPH YCIOBUU HAJIMYUS CIyYalHBIX COCIMHEHMH MX COCTABHBIX YacTeH
Kpaiine wmama. K HacrosdmiemMy BpeMEHM HHM OJHAa U3 CYIIECTBYIOIIUX TEOPUH MPSIMBIMU
JI0Ka3aTelbCTBAMU CBOEH BaJIMIHOCTU HE 001a1aer.

Yuenue B.U. Bepnaackoro o 6uocepe
buocdepa - coBokynmHOCTB KUBBIX Oopranu3mMoB Ha 3emiie. [Io B.W. Bepnaackomy, 6nochepa
- 3TO cepa eAUHCTBA )KUBOTO M HEXXHUBOTO.

OH cuuTan, 4yTto HET YOEAUTENBHBIX HAy4HbIX JAHHBIX, YTO JKMBOE KOI/a-Inbo He
cymectBoBaiio Ha 3emuie. [Tox 6uocdepoii B.W. Bepranckuii moHnMan 000JI09Ky 3eMiIH, B KOTOPOM
BCE MPOLIECCHI MPOTEKAIOT IO/ MPSAMBIM BO3/1€HCTBUEM >KUBBIX OPTaHU3MOB.

B.U. Bepnaackuii copMupoBai Tpu OHOIOTHYECKUX MPUHIINTIA!

1) GuoreHHass Murpaiys XHMHYECKHX DJIEMEHTOB B OHOcepe Bcerja CTPEMUTCS K CBOEMY
MaKCUMaJIbHOMY IIPOSIBICHHUIO;

2) BOJIONHUS. BUIOB B XOJE TE€OJIOTMYECKOTO0 BPEMEHH, MPHUBOJISIIAS K CO3[aHHI0 B Ouocdepe
yCTOMUUBBIX (OpPM U pa3MEpOB KHU3HH, MJET B HANPABICHUU, YCUIMBAIOIIEM OHOIOIMYECKYIO
MUTPAIHIO aTOMOB;

3) KHMBOE BEUIECTBO HAXOIMTCS HENPEPHIBHO B OOIICHUH C OKPYXKAIOIIEH €ro Cpeion, CO3/1aeTcs U
HoJiiep>KUBaeTcs Ha 3emiie KocMudeckol suepruu ConHua.

JlaHHBIE COOTHOCSITCS CO CJICAYIOUIMMHU BBIBOAaMU BepHazckoro:

1) Hayana XM3HM B TOM KOCMOCE, KOTOPBIi MBI HaOJ01aeM, He OBUIO, TIOCKOJBKY HE OBLIO
Hayaja 3TOro KOCMOCA, JKU3Hb BEYHA, IOCKOJBKY BEYEH KOCMOC M BCErJa IeperaBanach IyTeM
OouoreHesa (OT KHBOTO K )KHBOMY).

2) XKuzup wu3BeyHo mpucymas BcenmeHHO# siBuiack HOBOM Ha 3emuie. Ee  3apopblim
MPUHOCUJIMCH U3BHE TIOCTOSHHO, HO YKPETHMIINCh Ha 3eMJIe JIUIIb TPU OJIarONpPUSATHBIX YCIOBHSX.

3) Kusup Ha 3emue ObUIa BCe BpEMs, IIOKa CYyNIECTBYET IUIaHETa, OTO JIMIIb BPEMs
CYLIECTBOBaHMS Ha HeW ku3HU. JKU3Hb reoornyecky ImiaHeTapHas BeJIMYKMHA, BO3PACT IUIAHETHl HE
OTIPEIEIINM.

4) YKu3Hb HUKOT/IA HE ObLIA YEM-TO CITyYalHbBIM, FOTSIIIAMCS Ha KAKMX-TO OTIEBHBIX 0A3HMCaXx.
Omna 6bL1a pacpocTpaHeHa BCIOAY M BCETa.

5) Hpesueiinme GopMbI JKU3HH - APOOSIHKU CIIOCOOHBI CYIIECTBOBATEL B Ouochepe. BozmoxkHO,
KHMBOE BEIECTBO B OMoc(hepe MOXKET COCTOATh U3 OAHUX MPOKapHOT. BeposTHO, Tak OHO U ObUIO B
MpomioM, Korga Ouocdepa cocrosuia U3 TPOKAPUOT (IPOOSHOK, CHHE-3EJIEHBIX BOJOPOCIEH U
0akTepHii), B KOTOPBIX HET XPOMOCOM U HET IOJOBOT0 MPOLECcCca Pa3MHOXKEHUS.

6) JKuBoe BeliecTBO HE MOTJIO MPOU3OMTH OT KOCHOTO, MEXKIY STHMH 2-MsI COCTOSHHSMH
MaTEepUH HET HUKAKHUX MPOMEKYTOYHBIX CTYIECHEH.

Imnupuyeckue o0o0menus B.U. Bepuaackoro
Paccmotpum HekoTopsle nostoxkenus yuenus B.J. Bepnaackoro:
1) npunuun uenoctHoctd Ouocdepsl. CTpoeHne 3eMid eCTh COTIacoBaHHBIA MexaHu3M. Camo
BEIIECTBO (’KUBOE) HE SBIISAETCS CITy4aifHbIM CO3/ITaHHEM;
2) NpUHIMIT TapMOHUH GHOceEphl U ee opraHusoBaHHOCTH. B 6Guocepe mo B.U. BepHaiackomy
«BCE YUHMTHIBACTCS U BCE MPHUCIIOCAOINBACTCS C TOM K€ TOYHOCTHIO, C TOHM K€ MEXaHMYHOCTBIO U C
TEM JK€ TIOAYMHEHHEM Mephl U TapMOHHH, KaKyl0 MBI BHJIUM B CTPOHHBIX JBMKCHUSX HEOECHBIX
CBETUJI U HAUWHAEM BUJIETh B CCTEMaX, aTOMax BEIIECTBA U aTOMaX YHEPTUNY;
3) 3aKOH OWOTreHHOIN MWIpaluu aToMOB B OHocdepe, T.e. B Ouocdepe MHUrpamds XUMHYECKUAX
AJIEMEHTOB TIPOUCXONT MPU HETIOCPEJACTBEHHOM YYaCTHH JKUBBIX OPTaHU3MOB;
4) MOBCEMECTHOCTH PAaCIPOCTPAHEHUS KU3HH B Grocdepe. JKu3Hb, MOCTENEHHO MPUCTIOCAOTMBASCH,
3axBaTUIIO buochepy;
5) 3akoH GepeXIMBOCTH B HCIOJIB30BAHWM KMBBIM BEIIECTBOM MPOCTHIX XUMHUYECKUX Tejl. Pa3s
MOSIBUBILIUIICS B OpPraHM3Me XUMHUECKUI 3JIEMEHT B OpraHU3Me MPOXOAUT JJTUHHBIN Pl COCTOSHUM.
OpraHu3M BBOAMT B C€0s TOIBKO HEOOXOIUMOE KOJTMUECTBO XUMUIECKUX IIEMEHTOB;
6) GopMBbI HAXOXKIECHUS XUMHUYECKHX 3JIEMEHTOB HMEIOT CIIEAYIONIMH BHI: TOPHBIE MOPOIBI H
MUHEpaJIbl; MarMbl; pacCeSHHBIE JIEMEHTBI; ’KUBOE BEILIECTBO;
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7) TOCTOSIHCTBO KOJIMYECTBA JKMBOIO BelecTBa B Ouocdepe. KomuuecTBO KUCIOpOAa TOrO KE
MOPSAZIKA, YTO U KUBOE BEUIECTBO, IPUYEM 3TO YTBEPKJIEHHUE CIIPABEAJIUBO B paMKaX 3HAUUTEIbHBIX
re0JOTMYECKHX OTPE3KOB BpPEMEHHU; O3TO CJIEIyeT M3 TOr0, YTO JKHUBOE BEIIECTBO SIBISETCS
nocpeaHukoM Mexay CoHueM U 3emiieid;
8) orcyrcTBHE HAOIIOCHUI OTHOCHTEIBHO 3aPOXKICHHUS KHUBOTO OT HEKHMBOTO;
9) orcyTcTBHE B I€0J0rMYECKOM HCTOPHMH 310X, B KOTOPHIX HE CYIIECTBOBAJIA Obl JKU3Hb;
10) reneTHyecKkoe POACTBO COBPEMEHHBIX JKUBBIX BEIIECTB BCEM MIPOLLILIM OPraHM3MaM;
11) amanoruyHoe BIMSHUE B COBPEMEHHYIO SIIOXY JKMBOIO BELIECTBA HA XUMUYECKMH COCTaB
3eMHOM KOPBbI, KaK U B MPOILIbIE STTOXH.

IKoJIorTHYecKue (pakTopbl

Opranusm nonyvaetr UHGOPMALIMIO U3 OKPYIKAIOIIEH cpeiibl B BUIE€ ONPEICICHHBIX CUTHAJIOB U
pearupyer Ha HHX.

Dkojorudeckre (QakToppl - O3TO ONPEICICHHBIE YCIOBHSI D3JEMEHTOB CpEbl, KOTOpbIE
OKa3bIBAIOT BO3JCHCTBHE HA OPTAHU3MBL.

DKOJOTHYECKHM (PaKTOp - ATO AIEMEHT WIH YCIOBUE CPEbl, HA KOTOPBIM pearupyer opraHusM.
Dkonoruveckue (pakTopsl Pa3AeISIOT Ha CIEAYIOMINES BUIBL:

-  a0HOTHYECKHE;
- OHOTHYECKHE;
- aHTPOIIOTCHHBIE.

AbGunotnyeckue (akTOpBI - 3TO COBOKYITHOCTh (PAKTOPOB HEOPTAHMUYECKOH CPEIbl, BIIHSIOIINEC
Ha )KU3Hb U PacCIpOCTPaHEHHUE KUBOTHBIX U PACTCHUH.

WX mensit Ha CIIeIyIOIIHE BUIBI:
- (hu3MvecKue;
- XUMHUYECKUE;
- snaduvecKue.

dusndeckue GaKTophl - 3TO T€, UCTOYHUKOM KOTOPBIX CIYXKHUT (PH3UIECKOE COCTOSHHUE HITU
sIBJICHUE (TeMIleparypa, BIaXKHOCTh, BETEP).

XuMudeckue (GakTopbl - 3TO T€, KOTOPHIE MPOUCXOIAT OT XHMHUYECKOTO COCTaBa CPEIbl
(CONEHOCTH BOJIBI).

Onaduueckue (axTopsl - (MOYBEHHBIH) - ITO COBOKYMHOCTh XUMHYECKUX, (DU3UUYECKHX,
MEXaHMYECKHUX CBOICTB IMOYB M TOPHBIX MOPOJ, OKA3bIBAIOIIMX BO3JEHCTBHE HAa OPraHU3MBI,
KOTOPBIC )KUBYT HA TTIOBEPXHOCTH ¥ BHYTPH MTOYBEHI.
buoTtnueckue GpakTopsl - 3TO COBOKYIMHOCTh BIUSHUS JKU3HEIEATEIHLHOCTH OJJHUX OPraHU3MOB Ha
KHU3HECATSILHOCTD IPYTHX U HA HEXXHUBYIO MPUPOY WIH Cpey OOUTaHHs (MUKPOKIIMMAT B JIECY).
buotnueckue GakTopsl pa3AensatoTCsS Ha BHYTPUBUIOBBIC M MEKBUIOBBIC.

BHyTpUBHIOBBIE CKIIABIBAIOTCS W3 TPYNIOBBIX M MacCOBOBIX J((EeKToB, a Takke -
BHYTPHUBHJIOBOW KOHKYPEHIIHH.

I'pynmnoBeie U MaccoBbl 3PGEKTHI - ITO 00bEINHEHUE KUBOTHBIX OJHOTO BUJA B TPYIIIHI MO
IBYM uin 0osee ocoOel, uTo sSBISIETCS pe3ynabTaToM 3¢ (deKTa, BHI3BAHHOTO MEPEHACETICHUEM CPEIbI
(memorpaduueckuii ¢dakrop). OHHM XapakTepU3YIOT AMUHAMHUKY YHUCICHHOCTH U TIJIOTHOCTH
MOMYJISAIMK  TPYNI OPraHU3MOB HA TIOMYJISIIHOHHOM YpPOBHE, BHYTPH KOTOPOTO JICKHUT
BHYTPUBHJIOBasT KOHKypeHIHs. OHa MpOSBIAETCS B TEPPUTOPUAIBHOM TMOBEIACHUH >KHBOTHBIX,
KOTOPBIC 3aIIUIIAI0T MECTa CBOETO OOMTAHUs B apeasie.

Me:XBHUI0BbIE B3aUMOOTHOIIIEHUS TPECTABICHBI CIEIYIOIINM 00pa3oM, Kak:
- aMEeHCaIIu3M;

- KOHKYPCHIIUS;

- MyTyaJIu3M;

- IPOTOKOOTIEPAIIHS;

- KOMMEHCAJIU3M;

- XHIIHUYECTBO;

- aHTHOMO3;

- cUMOHO3.

AHTHOMO3 - 0COOM OJHOTO BHJA BBLACISIOT OMNpEIENICHHBIE BEIECTBA, KOTOPbIE OKAa3bIBAIOT
yTHeTaroliee Bo3IeicTBIE Ha 0co0el Apyroro BUAA.
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CumM0Ouo3 - 3T0 N1000€ COKUTEIHCTBO OPTraHU3MOB Pa3IMYHBIX BUAOB, MPUHOCHIIEE MOJB3Y,
XOTs1 OBl OJTHOMY U3 HUX.

Hetitpanusm - 00a Bu1a HEe 3aBUCUMBI M HE OKA3bIBAIOT HUKAKOT'O BO3JICHCTBUS
JpyT Ha Jipyra.

MyTyanusm - opraHiu3Mbl He MOTYT CYIIECTBOBaTh Apyr 6e3 apyra. [Iporokoomneparius - 06a
BHJIa COOOPa3yIOT COOOIIECTBA, HO MOTYT CYIIECTBOBATh M OTACIHHO, XOTSI COOOIIECTBO MPHUHOCUT
UM M0J1b3Y.

AMeHcanu3M - OJMH BHJ (arpecCHBHBIN) BBI3BIBACT Yy APYTrOro BUIAa OCIA0ICHHE pOCTa U
MMMYHHUTETA, NIPUYEM |-l BHJ NPUHOCUT BpEA APYyroMy BUIY M HE MOJYydYaeT OT 3TOr0 HUKAKOU
OJIb3bI.

KonkypeHuus - kaxaplii BUJ OKa3bIBaeT Ha IPyroi HEOIAronpusITHOE BO3ACHCTBHE.

KomMmeHncanusm - 1-if BUJI KOMMEHCall M3BJIEKAET BBITOAY OT COXHUTENIbCTBA, & JPYrod BHJ
BBITOJIbI HE MOJTyYaeT.

PasznuyaroT ueTsipe BUIa CHMOMO03a, TaKHe KaK:
- B3aHMOBBITOHBII;

- KBapTUPAHTCTBO;

- HaxJIeOHUYECTBO;

- apa3uTU3M.

AnTpornoreHHbie  (pakTOpel - (HAKTOPHI, TOPOKICHHBIC YEIOBEKOM, KOTOPHIE OKA3BIBAIOT
BO3JIeHCTBUE HA (DAKTOPBI OKpYykarolien cpeapl. Cpeau HUX K TMOJ0KUTEIBHBIM (PaKTOpaM OTHOCSITCS
MocaJika JIECOB, CO3J]aHNE HOBBIX BHJIOB JKMBOTHBIX M PACTCHH, a K OTPUIATEIBHBIM (DakTOpam -
KHUCIIOTHBIE JT0K]IU, TAPHUKOBBIH 3(h(HeKT, BEIpyOKa J1eCOB, 030HOBBIE JIBIPHI.
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2.3 JIEKIUA 3. (2 yaca) COCTAB OKOCUCTEMbI

Jumumupyrowue ¢axkmopel. 3axonvl aumumupyrowux Gaxmopos. Obwui xapakmep
Oeticmeus 3Kkono2udeckux ¢axmopos. Cocmas sxocucmemvl. Tpoguueckue 63aumooercmaus.
Aemompogher u cemepompogpul. ITuwesvie omuowienuss Kax OpeaHU3AYUOHHAS OCHOBA IKOLOSUHECKUX
cucmem  Ouoyenosos.  IJKonocuueckas — Huwia. IKoloeuueckoe — 0yOIuUpogaHue.  IHepeemuxa
aKocucmemyl. Hszmenenue eewjecmea u dHepeu 8 Op2anusmax. IKOIO2UYECKOe pasHosecue U e20
HapyweHue. buonozuueckas npoodykmuernocme 6 buoceoyenosax. IKonocuyecKue RUPamuobl.

Jlumutupyomue pakTopbl 3aKOHbI TUMMUTHPYIOIIHUX (PAKTOPOB

JInmutupyromue GakTopsl - 3TO (HaKTOPhl, KOTOPHIE OrPAHHYUBAIOT Pa3BUTHE OPraHU3MOB U3-
3a UX HEI0CTaTKa WJIM X U30bITKA [10 CPABHEHUIO C TOTPEOHOCTHIO.
3axon muaumyma (FOcrtyc JInbux)

VYpoxail (mpoayKuus) 3aBUCUT OT (PAKTOPOB HAXOIAIIMXCS B MHHUMYME (3aKOH KacaeTcs
XUMHUYECKUX IEMEHTOB). PaKTOpPbI MOTYT OBITh JTUMUTHPYIOIIUMHU, €CIIM HAXOIATCS B MAKCUMyME U
€CJIM CHI)KAIOT ypOXKail.

3akon J. MuTuepJnxa:
VYpoxail 3aBUCUT OT COBOKYITHOI'O JEHCTBUS BceX (PaKkTOPOB YKU3HU PACTEHMH (Temieparypa,
BJI&KHOCTb | T.JI.)
3akoHn He3aBucumoctu gpakropos B.P. Bunbsamca:
VYcoBust )KU3HU paBHO3HAYHEI, U HA OJIMH U3 (PAKTOPOB HE MOXKET OBITh 3aMEHEH APYTHUM.
3akoH TosepantHoctu B. llendopna:

TonepaHTHOCTh - cTENEHb YCTOMYMBOCTH, BEIMYMHA BBIHOCIMBOCTH K TEM WM HHBIM
¢dakTopam. PopMyIMpPOBKA 3aKOHA: «OTCYTCTBUE MJIM HEBO3MOXKHOCTbH INPOLBETaHUS ONpeAesseTcs
HE/IOCTaTKOM (B KauyeCTBEHHOM WJIM KOJIMYECTBEHHOM CMBICIIE) WM H30BITKOM JIFOOOTO M3 psja
(akTOpOB, YpOBEHb KOTOPOIO MOXKET OKa3aThCsl OJU3KUM K IpejaenaM MEePeHOCHMMOIo JaHHBIM
opranusmMoM. JIto0oW XUBOM OpPraHu3M HMMEET OIPEICIICHHbIE 3BOJIOLMOHHO YHACJEJIOBaHHBIE
BEPXHUI U HIKHUI MTpeieibl yCTOMUMBOCTH (TOJIEPAHTHOCTH) K JIFOOOMY 3KOJOIMYECKOMY (pakTopy.

OO0wmmii xapakTep AelcTBUS IKOJIOTHYecKHX GaKTOpPOB

ITpu HeOONBIIMX 3HAYEHUSAX WIM YPE3MEPHOM BO3JEHCTBUU (haKTOpa >KU3HEHHAasl aKTUBHOCTh
opranusma 3ameTHo yrHetaercs. Haubonee apdextuBHo nelictBue ¢akropa He IpU MUHUMAJbHBIX
WM MaKCUMAaJbHBIX €r0 3HAYEHUSX, a IPU HEKOTOPOM €ro 3HA4€HHWH, ONTHUMAIBHOM AJIS TaHHOTO
opranusma. JluamazoH JeMcTBHSI WJIM 30HAa TOJIEPAHTHOCTH (BBIHOCIMBOCTH) 3KOJOTHYECKOIO
¢akTOopa OrpaHHYEH COOTBETCTBYIOIUIMMH KpallHUMU MOPOTOBBIMM  3HAUYEHUSMH  (TOUKH
MuHumyma(l), Makcumyma(2)) naHHoro ¢akropa, HpPH KOTOPBIX BO3MOXHO CYIIIECTBOBAaHUE
OopraHusma

(puc.1).

30Ha BLIHOCTHBOCTH (TOIEPAHTHOCTD)

onTumyM\.}

rubens

L1bHOR X i)~
HEACKTENLHOCTH /

3oua

(yrue- | neccuMyma

TeHus)

Crenein Gaaronpurtioctu daxropa

|

1 HHTeHCcHBHOCTS BaxTopa 3

Puc, 1. O6uan ~xeMa AGHCTBMS IKONOTHYECKOTO HAKTOPA HA KHBON
OpraMKanM:
| — TONKA MHHHMYM3; ;) — TOHK2 ONTHMYMa; 3 = TONKA MaKCHMyMa
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Touka Ha ocu alcmuce, KOTOpasi COOTBETCTBYET HAWITYUILIEMY MOKA3aTEeNI0 XKU3HEAEATEIIbHOCTH
OpraHu3Ma, O3Ha4yaeT ONTHUMAIbHYIO BEIWYMHY (QakTopa; 3TO Touka onTumyma (2). Tak kak
OIPENICJINTh ONTUMAIbHOE 3HaYeHHE (PAKTOPA C BBICOKOM TOYHOCTBIO OBIBAET TPYAHO, TO TOBOPST O
JManazoHe 3HauYCHHsI MOCIeAHEro (hakTopa -0 30He ONTHMyMa MU 30He KomdopTa. Takum o6pazom,
TPU TOYKHU (ONTUMYMa, MUHUMyMa U MakCUMyMa) COCTABJISIOT TPU KapAWHAJIbHbIE TOYKH, KOTOPbIE
OTIPENIeNIAIOT BO3MOXKHBIE PEaKIMM OpraHu3Ma Ha AaHHbIA (akTtop. KpaiiHue ydacTku KpUBOI,
BBIPA)XAIOLINE COCTOSTHME YTHETCHMs NPH HEJOCTaTKe WM M30bITKE (aKTOpa, HA3bIBAIOTCA 30HAMU
neccuMyma. PAoM ¢ KpUTHUECKMMH TOYKAMHU JIeKaT CyOJeTajabHbIE BEIWYHHBI (haKkTopa, a 3a
IpeJieslaMHi 30Hbl TOJIEPAHTHOCTH - JIETaJIbHbIE 3HauUeHUs (pakTopa, MpU KOTOPHIX HAcTynaeT rudeib
Opranusma.

VYcnoBust cpenbl, B KOTOPbIX KaKOH-JIMOO ()aKTOp WM COBOKYITHOCTh (aKTOPOB BBIXOJAT 3a
npenensl 30HbI KOM(opTa M OKa3bIBalOT YrHETAMOIIEe ACWCTBHE, B DKOJOTMHM YacTO HA3bIBAIOT
9KCTPEMAJIbHBIMH.

OpraHusMmbl, A JKU3HU KOTOPBIX TPEOYIOTCSl yCIIOBHUS, OTPAaHMUYEHHBIE Y3KUM IUANa30HOM
TOJIEPAHTHOCTH 110 BEJIUYMHE TEMIIEPaTyphl, HAa3bIBAIOTCSI CTEHOTEPMHBIMU, a CIIOCOOHBIE JKUTh B
LIMPOKOM JIMaIla30HE TEMIIEPaTypPhbl - SBPUTEPMHBIMHU.

OpraHu3Mbl Ha3bIBAIOTCSI COOTBETCTBEHHO CTEHOOMOHTHI M 3BPUOMOHTBI: YaCTh CJIOBA «CTEHOC)
IIPOUCXOJUT OT JIATUHCKOTO 3HAUEHUS «Y3KHUI», a «IBPU» OT JATUHCKOT'O 3HAYEHUS «LILIUPOKUI».

Cocras 3xocucTeMbI

CocTaB 3KOCHCTEMbBI MOYKHO MPEICTaBUTh B CJIEAYIOLUIEM BUJAE C MOMOIIbIO COCTaBISIOLINX
KOMIIOHEHTOB:

OmoreH03 +OMOTOI = OMOreoeH03 (IKOCHCTEMA).

buoneHno3 - 370 rpynnupoBka (COBOKYIHOCTb) B3aMMOJAEHCTBYIOLIMX MEXIY OO0 pa3HbIX
BUJIOB OPTaHU3MOB, OOUTAIOIIMX HAa OJHON TEPPUTOPHUHU (pa3Hble BUbI OPraHU3MOB).

buoton - ycioBus okpyskaromeil cpesibl Ha OIpeJleIeHHONH TeppuUTOpuH (BO3AYX, BOJIA, [TOYBA).

buoreomneHo3 - COBOKYITHOCTh A0MOTHYECKMX W OMOTHYECKHUX KOMIIOHEHTOB; OHOTC€OICHO3
uMmeeT 0coOyto crienupuKy B3aMMOAECHCTBHS U ONpEIeIIEHHbIN TUIT OOMEHA BEIIeCTBA U SHEPIUU.

DKocucrtemMa - 3TO COBOKYNHOCTb KOMILJIEKCOB OpPraHM3MOB C KOMIUIEKCOM (DU3HYECKUX
(aKTOPOB €ro OKPY>KEHHUS.

Tpoduueckue B3aumMoaeiicTBus

Tpoduueckne B3auMOJEHCTBHSA - 3TO MUINEBbIE B3aUMOJECHCTBUS OHHM PETYIMPYIOT BCIO
SHEPreTHKY 3KOCHUCTEMBI B LIEJIOM.

Bce opranusmsl aenstcs Ha rerepoTpodsl U aBTOTPOPHI.

ABTOTpOGBI - HUCHOJB3YIOT HEOPraHMYECKWE HWCTOYHUKU (BellecTBa) JJii  CBOEro
CYLIECTBOBaHUS (PACTEHMsI, IEPEBbs) U YUaCTBYIOT B (hoTOCHHTE3€ (IpsMasi peakius), YTO MOKa3aHO
HUXKeE:
6CO 2 + 6 HZO SthC KBaHTOB KpaCHOro HBeTa) (CHZO)C+02

I'ereporpodbl muTaOTCA TOTOBBIMH OPraHUYECKMMH BEIIECTBAaMHU (KUBOTHBIE, YEJIOBEK) -
oOpaTHast peakiys, 4YTo MOKa3aHO HUXKe:

C6H1206 + O2 -» 6CO2 + 6H20 + Q ABToTpodbI - IpoAyIIeHTHI (TIpon3BoauTenHn) ['eTepoTpodnl
- KOHCYMEHTHI (ITOTpeOuTenn).

Penynenter (rpu0Osbl, yepBH, OakTepuu) pasjiararoT IOJYHCTIIEBIIEE BEIIECTBO HA TMPOCTHIC
BELIECTBA.

ABTOTpPOGdBI U reTepoTpodbl

ABTOTPO(BI - 3TO OpPraHU3Mbl, CHOCOOHBIE CTPOUTH CBOM Te€Jla 3a CUET HEOPraHUYECKHX
COEIMHEHUH, NCIIOJIb3YS COTHEUHYIO YHEPTHIO.

K HuM oTHOCsATCS pacTeHus (ToiabKO pacTeHus). OHM CHUHTE3UPYIOT M3 YIJIEKUCIIOIO ra3a |
BOJIbI (HEOPraHUYECKHE MOJIEKYJIbI) MOJI BO3/IEHCTBUEM COJTHEUHOM SHEPTUH TIIOKO03Y (OpraHuYecKue
MOJIEKYJBI) U KHCIOpoJd. OHU COCTaBIAIOT MEPBOE 3BEHO B IUINEBOM LENU M HAXOAATCA Ha 1-M
Tpo(pHUECKOM YpOBHE.

I'ereporpodbl - 3TO OpraHu3Mbl, KOTOpble HE MOTYT CTPOUTh COOCTBEHHOE TEJIO U3
HEOpPraHMYECKUX COETUHEHHH, a BBIHY)KJIEHBI HCIIOJIB30BaTh CO3/IaHHOE aBTOTpOodaMH, ynoTpeoss
UX B [HILY.
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K HUM OTHOCATCS KOHCYMEHTBI U AeTpUT(daru (OpraHu3Msbl, MUTAIOLMUECS IETPUTOM), [leTpur -
MEJIKME YaCTHUIIbl OCTATKOB OPTaHU3MOB U UX BblneneHuil. KoHCyMeHTHI U aeTputodaru HaxoIsTcs
Ha |l-M u BbIIe Tpoduueckux ypoBHIX. YUenmoBek Toxe reTepoTpod.

B.1. Bepnaackomy NpHHAIIEKUT HACSA, 4YTO BO3MOMKHO IIPEBPALLICHUE YEIOBEYECKOIO
obmectBa u3 rerepoTpodHOro B aBTOTpodHOE. B cHily cBOMX OHMOJIOTHYECKUX OCOOEHHOCTEH
YeJIOBEK HE MOXKET MEpPEeUTH K aBTOTPO(HOCTH, HO OOIIECTBO B ILIEJIOM CIIOCOOHO OCYIIECTBUTH
aBTOTPOGHBIN CIIOCOO MPOM3BOACTBA MMIIH, T.€. 3aMEHY IPUPOAHBIX COEAMHEHHH (OEnKH, KUPHI,
YIJE€BOJbI) HA OPraHUYECKUE COEAMHEHMS, CUHTE3UPOBAHHBIE W3 HEOPraHUYECKUX MOJIEKYJ WU
aTOMOB.

IInmeBbie OTHOLIEHHUS KAK OPraHM3ALMOHHASI OCHOBA IKOJIOTHYECKUX CHCTeM OMOLeHO30B

ITpu u3yyeHun OMOTUYECKOH CTPYKTYPbl 3KOCHCTEMBbI CTAHOBUTCS OYEBUIHBIM, YTO OJHO U3
BAKHEUIINX B3aMMOOTHOIICHUM MEXJy OpraHM3MaMu - O3TO IHINEBOe. MOXKHO IPOCIEIUTH
OecuMcIIeHHbIE ITyTH JBUKEHUS BEIIECTBA B HKOCUCTEME, IIPU KOTOPOM OJIMH OPraHU3M IOeJaeTcs
IPYTUM, & TOT - TPETHUM U T.J.

IInmeBasi wmenb - 3TO MyTh JBUXKEHUS BEIIECTBA (MCTOUYHUK SHEPTUU M CTPOUTEIbHBIN
MaTepuai) B SKOCUCTEME OT OJJHOTO OpraHU3Ma K APyromy, 4To IOKa3aHO HUXKE:

Pacrenne — xopoBa

PacTenne — xopoBa — 4esioBek

Pacrenue- Ky3HE4MK- MBIIIb- JIHCA

Pactrenne — xyk — nAryuika — 3mest — NTuia
IIpumeuanue: — 0603HaYACT HAIIPABICHUE JABHIKEHHUS.

B npupose nuiuesbie Henu peaKko U30JIUpOBaHbl APYT OT Apyra. ['opa3ao yaile npencraBuTenu
OJHOTO BHJA (PACTUTENbHOSAIHBIC) MUTAKOTCS HECKOJBKMMHU BHJAMU PAcTEHHMM, a caMM CiIyXkat
MUIIEeH ISl HECKOJIbKUX BUJIOB XUITHUKOB.

IInmesast ceThb - 3TO CI0XKHAs CETh MULIEBBIX B3aHMOOTHOILIECHUH.

Hecmotps Ha MHOrooOpa3ue NHILEBBIX CETEH, OHM BCE COOTBETCTBYIOT OOIIEH CXEMe.
Hanpumep: oT 3€€HBIX paCTeHUI K IEPBUYHBIM KOHCYMEHTAM, OT HUX -BTOPUYHBIM KOHCYMEHTaM U
T.J1. ¥, HAKOHEN - K faerputdaram. Ha mocnegnem mecte Bceraa CTOST NeTpUT(aru, OHU 3aMbIKAIOT
MULIEBYIO LIETb.

Tpoguyeckunil ypoBeHb - ’TO COBOKYITHOCTb OPTaHU3MOB, 3aHUMAIOIIUX ONPEACIEHHOE MECTO
B IIUILEBOU CETH.

I Tporueckuil ypoBeHb - BCEI/1a PaCTEHUs,

IT Tpodhuueckuii ypoBeHb - IEPBUYHBIC KOHCYMEHTBI

III Tpodrueckuii ypoBeHb - BTOPHYHBIC KOHCYMEHTHI U T.1. JleTpurdaru MmoryT HaxoauTbes Ha |l u
BbIIIIE€ TPO(UUECKUX YPOBHSX.

OOBIUHO B IKOCHUCTEME HACUUTHIBAETCA 3-4 TpopUUECKHX YPOBHSA. DTO OOBSICHSAETCS TEM, YTO
3HAYUTENIbHAS YacTh MOTpeOiisseMoil mumiy Tpatutcs Ha sHepruto (90 - 99 %), mostomy Mmacca
KaX/10T0 TpopHuecKoro ypoBHs MeHblIe npeabayiiero. Ha ¢opmupoBanue Tena opraHusma UIeT
oTHocHuTenbHO HemHoro (1 - 10 % ).

OueBUAHO, YTO CYIIECTBOBAHUE OOJBIIEro yucia TPOPUUYECKUX YpPOBHEW HEBO3MOXKHO H3-3a
ObICTpOro NpUOIMKEHUSI OMOMACChI K HYJIIO.

Ikonornyeckas Huma (JH)

VYHacienoBaHHblE OT TMPEAKOB TpeOOBaHUS OpPraHU3MOB K COCTOSHHUIO U PEXUMY
HKOJIOTUYECKUX (DAaKTOPOB OINPEAEISIOT T'PYMIbl PACHPOCTPAHEHUsI 3TOTO BUAA, K KOTOPOMY OTH
OpraHM3MBbl TMPHUHAAJEXKAT, T.€. OMPENENAI0T apeay, a B Ipelaeiax apeaja KOHKpPETHbIE MecTa
obutanus. Kaxxaplii BUJ pacteHus, MUKpoOa, 5KUBOTHOTO CIOCOOEH HOPMaJIbHO OOUTaTh, MUTATHCH,
pa3MHOXKAaTcs TOJBKO B TOM MECTe, TJ€ €ro «mpomnucana» sBoionus. Kaxnaplii BuUI KUBBIX
OpPraHM3MOB 3aHMMAET B IPUPOJIE, MIPUCYIIYIO ToJIbKO eMy OH (cocTaBy M peXMMY 3KOJOTMYECKUX
(hakTOpOB) U MECTO, /i€ ITH TPEOOBAHNUS yIOBIETBOPSIIOTCS.

3OH - 310 MecTo Buaa OMOIIEHO03a, €ro MOJIOKEHHE B IPOCTPAHCTBE, €ro (yHKIIMOHAIBHAS POJIb
B COOTBETCTBUU C A0MOTHUYECKUMHU CPEICTBAMHU CYLIECTBOBAHHUS.

OH - 3T0 0TBET Ha BOMpPOC, Kak, I7Ie U YeM IMUTAETCs BUJ, Yel JOObIYel OH SBISETCS, KaKUM
00pa3oM U I7ie OH pa3MHOKAeTCs U OTAbIXAET.

J. XartumHcoH mnpemioxkun Moxaenb OH s opraHusMa KOTOpOM XapakTEpHO JBa
TUMUATHPYIOTUX (pakTopa (puc2) u moaens DH niis opranu3mMa KOTOPOH XapakTepHO 3
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JTUMUTHPYIOITUX (pakTopa (puc3).

P2 P2

__________ ‘ ’
9H P, T 1
__________ N M—
! ., P1
P3
Puc. 2. Mogenb 3H ans asyx Puc. 3. Mogenb OH ang Tpex
NIMMUTUPYIOLLMX (haKTOpOB IMMUTUPYIOLLMX (haKTOpOB

DKOJIOTUYECKYI0 HUIY, ONpEACTSIeMyI0 TOJBKO (PU3HOIOTHYECKIMUA OCOOCHHOCTSMHU
OpraHu3Ma, Ha3bIBaloOT - (PyHIaMEHTaJIbHOM, a Ta, B Ipejenax KOTOpoil BUJ peabHO BCTpEYaeTcs B
MIPUPOJIE, HA3BIBAECTCS PEATM30BAHHOM. DTO Ta 4YacTh (PYHKIMOHAIBHON HHUIIM, KOTOPYIO JaHHAs
MOMYJIALUS CIIOCOOHA OTCTOATh, B KOHKYPEHTHOM O0phoe.

OH - 310 00nacTp KOMOWHALMN TakuUX 3HAYCHHWH SKOJIOTHYECKHX (DaKTOpoB, B Mperenax
KOTOPBIX JAHHBIM BUJ MOXKET CYILIECTBOBATh HEOIPAHUUYEHHO JI0JITO.

JKoJIorHYecKoe 1y0upoBanmne
B ciaywyae ucuesHOBeHMs BHMJA MO KaKUM-JIMOO HPUYMHAM €ro HMIIY 3aHUMAaeT Jpyroil BHLI,
CIIOCOOHBIN BBINOJHATH T€ K€ OO0S3aHHOCTH, YTO M MCUE3HYBLIMM BHJ, TO €CTh IPOUCXOAUT
IKOJIOTHYeCcKoe 1y0IMpoOBaHue.
JHepreTuKa 3K0CHCTEMbI

OHeprust mepefaeTcss OT OpraHM3Ma K OpraHu3My, co3jaBas TPO(UYECKYIO Lelb, C OJHOTr0
Tporueckoro ypoBHs Ha Apyroil. Tpoduueckuil ypoBeHb - 3TO MECTO Ka)KJOro 3BE€HA B MUIIEBOU
LEMH.
1-it Tpoduueckuii ypoBEeHb HAa3bIBACTCS IPOIYLICHTHI.

2-ii TpoHUECKUiT yPOBCHb HA3BIBACTCSI PACTUTEIBHOSTHBIE KOHCYMEHTHI.

3-# TpoduUecKuii ypOBEHb HA3BIBACTCS ILIOMOSIHBIE KOHCYMEHTHI. CyYIIECTBYIOT OIpE/IC/ICHHBIC
3aKOHOMEPHOCTH NIEPEX0/a PHEPTUH C OJHOTO YPOBHS Ha JIpyroi BMecTe ¢ nuieid. OCHOBHAs 4acTb
SHEpPruM, ycBanBaeMasi KOHCYMEHTaMHU C MUIIEH, pacXOAyeTcsl Ha €ro KU3HEAEATEIbHOCTh (IHEPIHst
IBIXaHUS WIM TpaTbl Ha [JbIXaHWE), Jpyras 4acTb SHEPrUM IMEepexXoJuT B TEJO OpraHu3Mma -
NOTpeOUTeNs BMECTE C YBEIMYEHHEM Macchl (dHeprusi mpupocta opranumsma Emp -10%),
BIIOCJIEICTBUU 3Ta DHEPrHs yCBAaMBAETCsS APYTMMHU OpraHum3MaMu. YacTh NMUILM U CBSI3aHHAS C HEH
SHEPrusi HE YCBAMBAIOTCSI OpPraHM3MOM, OHM BBIBOJSATCS B OKPYKAIOUIYIO Cpely BMECTe C
NPOSIBIICHUEM JKU3HENESATEIBHOCTH. OJTO SHeprus npoxaykroB Beiaenenus (ENB). Dueprus
noTpebsieHHOM Uy o6o3HavaeTcs kak ETNI, 1 KOMIIOHEHTHI ee pacueTa MoKa3aHbl HUXKE:

Enno=0x+ Ous + Enp; Oa+ OuB =90%; Enp=10%

Tax xak 0obIlasg 4acTh SHEPTUU IPU MEPEXOJE C OJHOTO TPO(YUUECKOTO YPOBHS Ha JIPYrou
Tpo(UUECKU YPOBEHB TepseTCs, Ha CIEAYIOMNN YPOBEHb epexoauT Toiabko 10% oT mpensiyiero
ypoBHsa (EIP ). M3 sToro crenyer, 4To LieNb NMUTAHUS UMEET OIPAaHUYEHHOE YHCIO YpoBHEH (4,5),
IIPOMJS Yepe3 HUX, SHEPTUsl PacCENBAETCS. 3AKOHOMEPHOCTH MOTOKA M PACCENBAHUS SHEPTUU UMEIOT
BAKHBIE CIICJICTBUS: 00pa3oBaHWE MPOAYKIMU B Ouochepe CBA3aHO C paCCEMBAHHEM DHEPIHH, a B
3TOM Cllyyae He MPOAYKTUBHO MOTPEOICHNE MHUILH, TOIy4aeMbIX ¢ OOIBIINX TPOPUUECKUX YPOBHEH.
Tak kak oOpa3oBaHME STOW MPOIYKIMH CBSI3aHO C PACCEHBAHHEM IHEPIHH, TO OCOOEHHO BEJIUKH
IIOTEpH TpU Nepexojie ¢ 1-ro ypoBHs Ha BTopoil. PaccMoTpuM Ba Hayasia TEpMOAMHAMUKU:
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1-e HayaJI0 TEPMOITUHAMUKH:

3aKOH COXPAaHEHUS W TPEBPAIICHUS SHEPIHM: DHEPTUsl MEPEeXOTUT U3 OJHOTO COCTOSIHHUS B
Jpyroe, OHa He BO3HMKaeT M He ucye3aeT. Jng 1-ro Havana TepMOIMHAMUKU NMPUMEHUTEIHHO B
KMBOM OpraHu3Me: B Tmporiecce (OTOCHHTE3a COJHEYHAs HSHEpPrus Inpeodpasyercss B HHEPIHUIO
XUMHUYECKHUX CBSI3€il CO3AaHHOrO aBTOTpOoGHO opraHnuyeckoro BemiectBa. OHa BHOCIEACTBHUU
MEPEXOAUT OT aBTOTPO(OB K rereporpodam, He HCUe3aeT, a MEePEeXOTUT B Apyrue (HOpMbl, B TOM
4uclie B TEIUIOBYIO (hopmy, T.e. paccenBaercs. Eciu MOTOK COTHEUHOTO U3TYUYEHUS, MOCTYMAIOIMUN K
3emie TONBKO OBl pacceuBaJICs, TO JKM3Hb Obula Obl HEBO3MOXHOW. Mepoii HeoOpaTuMoro
paccerBaHMs SHEPruu SIBISETCA SHTponus. BemiecTBo u 3Heprus B MNHILEBOM LIENH MOCTEHNEHHO
paccemBalOTCs. DHTPONUS  SBISIETCS MEpPOM  HEYNOPAJOYCHHOCTH, a JKUBBIE OpPTaHU3MBI
XapaKTepU3yIOTCS BBICOKON Mepoil ynopsJ0ueHHOCTH, KOTOPasi XapaKTepU3yeTcsl HETIHTPOITHEH.

CornacHo 2-My Havyajdy TEPMOIMHAMHUKH, €CIM TEeMIIEpaTypa KaKoro-inOo HEXHBOIO Teia
BBIIIIE, UEM TeMIlepaTypa OKpY>Kalolleil cpenbl, TO 001as TeMiepaTrypa Bcel CUCTEMbI CTPEMUTCS K
TEPMOJIMHAMUYECKOMY PAaBHOBECHIO: TeJO OyAeT OTAaBaTh JHEPTUI0 J0 TEX IMOp, IMOKa €ero
TEeMIlepaTypa HE CTaHET pPaBHOW TeMIepaType OKpyxkaroliei cpenbl. B koHeuHOM cuete, sHeprus
T000r0 HEKUBOTO TeJla MOXKET OBITh paccesiHa B TEIUIOBOU (opMe, TIOCIIE Yero HACTyMaeT COCTOSHUE
TEPMOJUHAMHYECKOr0 paBHOBecus. JlanpbHeHInii 3HepreTuyecKkuil mporecc HEeBO3MOXKEH. Takum
00pa3om, SHTPOMHs 0TOOpakaeT BO3MOKHOCTh MPEBPALICHNS SHEPTHH U PACCMAaTPUBAETCS KaK Mepa
HEYMOPS0YCHHOCTH CHUCTEMBI, ME€pa Xaoca, U JJIs TOro, YTOOBI SHTPOMNUS CHCTEMbI HE BO3pacTala,
cucTeMa JIOJDKHA W3BIEKaTh YHOPSIOYEHHOCTh M3 OKPYXKAIOIIEH Cpeabl T.€. MOJDKHA HM3BJIEKATh
HEr3HTPOIINIO, MMO3TOMY KUBOTHBIE OPraHU3MBbI BBHIMOIHSIOT PadOTy MPOTUB YPaBHOBELIMBAHUS C
OKpYKAaroIIel Cpesioi 3a cueT 00pa3oBaHUs CIIOKHOOPTAHW30BAHHBIX MOJIEKYJISPHBIX CBsi3ei. s
MIPOM3BOJICTBA 3TOM paboOTHI cucTeMa JOJDKHA MONydaTh 3Hepruro win ot COoNHIA, eclid CUcTeMa
aBTOTpO(HA, WM H3BJIEKATh HETIHTPOIHUIO W3 PACTUTEIBHOM M JKUBOTHOW MHUIH, HCIOIB3YS
SHEPTUI0 €€ XMMHYECKHX CBf3€H, ecnu cuctema rereporpodHa. Bosmoxken cimyuail, korma Bes
HAKOIUICHHAsT CHCTEMa TIOJHOCTBIO MPEBPATUTCS B TEIUIOBYIO HSHEPrHI0O M pacceercs (Tuoenb
opranuzma). Ilpu 3ToM MOTOK »HEpruM Mpekpamaercs. B Takoe cocTosiHMe MepeiaeT U >KUBOM
OpraHu3M, €CIIM JIMIIMTH €r0 BO3MOYKHOCTH HM3BJIEKATh SHEPIHIO M3 OKpyKaromel cpensl. O Takon
CUCTEME TOBOPSIT, YTO OHA UMEET MAKCUMAIIbHYIO SHTPOIHIO.

M3MeHeHue BelecTBA M SJHEPIrUH B OPraHu3Max

PaccmoTpumM Gosiee mospoOHO U3MEHEHHUS BEIIECTB M SHEPTMH B OpraHU3Max pa3Horo poja.

3enénble pacTeHUs

B pacrenusx npoucxoaut npouecc potocunresa, npu koropom u3 CO 2, H 2 O u connevynoi
SHEPIUU TIOJyYaIOTCS TJIIOKO3a W KUciopon. Ilpm 3ToM conHe4Hass KMHETHYeCKas SHEPTHs
IIpeBpalaeTcs B NOTEHIMAIbHYIO SHEPTUIO MOJIEKYJ IUIt0K03bI. [iIroko03a

['mroko3a - 3T0 opraHnyeckas MOJIEKYJia ¢ BBICOKOW MOTEHIMAIBHON 3Heprueil. M3 coiHeuHoi
SHEpruu oKoyio 2 % mpeBpaliaercss B MOTEHIUAIBHYIO 3HEPrHUI0 MOJEKYJ TJIIOKO3bl. [Jroko3a B
pacTeHUsIX BBIMOJHACT IBE (PYHKINU:

1. T'moko3a  CIyKUT  CTPOMTENbHBIM  MaTepuajoM  Tena, T.. M3 TJIFOKO3BI
00pa3yloTCsi ~ CIOKHBIE  OpPraHMYeCKHWEe  MOJIEKYJBl  (Kpaxmai,  IIeJUII0NI03a,  JIMTHJIBL,
OeNKH, HyKJICUHOBBIE KHCIIOTHI).

2. I'moko3a SIBIISICTCS HUCTOYHUKOM SHEPTUU TUTSt BCEX MIPOIIECCOB
KHU3HENEATeNbHOCTH  pacTeHui, T.. TOCTPOEHUS TKaHEW, TOIVIOMEHUS  MUTATEeIbHBIX
AJIEMEHTOB M3 TIOYBHI, IbIXaHHUS.

C6H1206 + 02 =>6C0O2 + 6H20 + Q

[Ipomecc pacmieruieHus: OpPraHMYECKUX MOJIEKYJ C BBIZACICHHEM DJHEPrUM Ha3bIBACTCS
KJICTOYHBIM JbIXaHueM. MoJieKyia Tir0K03bl B IPUCYTCTBUH KHCIOPOa pa3pyliaeTcs ¢ BbleIeHUEM
sHeprur. [{aHHbIN mporecc UAET B KaXI0UW KIETKE U, B IIEJIOM, TPOTHBOTIONOKEH (POTOCHHTE3Y.
Tpassl o0nagaroT sHeprueii B 40-50%.

JepeBns obnmanatot sHeprueit B 70-80% (B OCHOBHOM Ha JIBIXaHHE).
T[IpOayKTHBHOCTH SKOCHCTEM BHIPAKAETCS B T/M?B TOI:

BIIQKHBIE Tpormueckue jieca - 2200 , muctBeHHbIe Jieca - 1200, Taiira - 800, TyHmpa - 140,

nycTeIHU - 90, 03epa, peku - 250, okean - 80.
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Taxum 00pa3oM, TOJBKO YacCTh TIIOKO3bI UCIIOIB3YETCSI PACTEHUEM ISl CBOET0 POCTa, a Apyras 4acTb
BHOBB pa3pylIaeTcs C BBIACICHUEM YHEPIUU, HEOOXOJUMOH JUIs MPOTeKaHHs (PU3HOIOTUIECKUX
npoueccoB. KoHcyMeHTBI.

JKUBOTHBIM CBOWCTBEHHAa AaKTHUBHAs BBIPAOOTKA KWHETHUYECKOW OSHEpPTUU (IBUMXKEHHE, Oer,
MoJAJepKaHue IOCTOSHHOM TemmepaTypsl Tena, JbIXaHHe W T.J.). VCTOYHHMK »HEprum -
MOTEHIMAJIbHAsT YHEPTUSI OPTraHUYECKHX MOJIEKYJI, MOTPEOIsIeMbIX B COCTaBE MUIIM. 3HAYUTEIbHAS
gactb nuu (90 - 99 %) pa3pyuiaercs ¢ BEHICBOOOXKIEHUEM dHEPTUU, 00eceurBaoIeil Bce GyHKIUU
OpraHM3Ma M TepsIouleiics, B KOHIE KOHIIOB, B BUJIE BBIAEISIEMOI0O TEJIOM TeILa.

CrpoutenbHas poJib MUIIH.

YacTb cbeAcHHON, IEPEBAPEHHON U IOCTYIUBIIEH B KPOBB UL CIY’KUT CBIPBEM ULl POCTA U
OOHOBJIGHHA TKaHel Tenma. J[as 3Toro Takke HEOOXOIUMBI OIpeneiaCHHble BUTAMUHBI U
mukpodsniemenTsl (Fe, Cu, Mn, Zn). Eciu B nuie HEeT Kakoro-mudo U3 HeoOXOJUMBIX UHTPEIUCHTOB,
CKOJIbKO OBl KaJlopuil He cozieprkala Muila, Hen30eKHbI (PYHKIIMOHAIBHBIE pACCTPOICTBA.
Heycsosiemoe BemecTso.

YacTe muIIM HE TMepeBapUBaeTCs M MPOCTO MPOXOIAUT 4Yepe3 MHILEBAPUTENbHBI TPaKT U
BBIBOJUTCS B BU/IE (DEKAIUN MIIM SKCKPEMEHTOB.

Takum 00pazom, IPOUCXOAUT MPEBPAILEHUE YHEPTHUH U3 OAHON (HOPMBI B IPYTYyI0, a HMEHHO
COJIHEYHOM 3HEPI'UU B NOTEHLIUAIBHYIO SHEPTHUIO0, 3a11aCaEMYI0 PaCTEHUSIMU, a €€ - B APyTUe BUJBI 10
Mepe MPOXOXACHUS MO MuiieBoi nenu. Ha kaxaom TpoduyeckoM ypoBHE YacTh MOTEHIMAIBLHOM
SHEPruu MHUIIU PacXOAYyeTcs Ha >XU3HEHHble (YHKLUMH, a 4acTb TepsieTcs B BUIE TeIia, T.C.
o0pa3yeTrcs MOTOK SHEPTUU Yepe3 CHCTEMY.

B3anMocBs3b TpogHUYECKUX U IHEPreTHYEeCKUX Lene.

1. TMonydeHue pecypcoB U M30aBICHUE OT OTXOJOB MIPOMCXOAAT B paMKax KpyroobopoTa Bcex
AJIEMEHTOB. MBI BUIUM, KaK YETKO B3aWMOJEWUCTBYIOT MPOIYLIEHTHI, KOHCYMEHTHI U JeTputdaru,
TIOTJIONIAsl U BBIZCTSS pa3iuyHble BeniecTBa. OpraHuka U KHCIOPOA, 0Opazyemble mpu (GOTOCUHTE3E
B pACTCHHSX, HY)XHbl KOHCYMEHTaM JUIsl NMUTaHUS U JbIXaHUS. A BbIIEISEMbI KOHCYMEHTAMH
YIJIEKUCIIBIN T'a3 U MUHEPaJIbHBIE BEILIECTBA MOYH - HEOOXOIMMBI ITPOTyLICHTaM.

2. DKOCHUCTEMBI CYIIECTBYIOT 3a CUYCT HE 3arpsA3HSIONICH Cpely W TPaKTHYCCKH BEYHOMN
COJTHEYHON DSHEpPruM, KOJIMYECTBO KOTOPOH OTHOCHUTEIBHO IIOCTOSSHHO U U30BITOYHO; €€
TpaHcpopMaIH MOKa3aHbl HIKE:

COJIHEYHasl SHEPTUsl — XUMHUYECKasi NOTeHIMaIbHAasl SHEPTUsl pacTeHul (mepenaércs mo
MUIIEBBIM IENsIM) — TepsieTcs B BUe Teria. Pactenus ucnonb3yrot 0,5% ot magarorieil Ha 3eMiTio
BEUHOM COJTHEYHOU (HECKOJIBKO MJIP/. JIET) SHEPTHH.

IKO0JIOTHYECKOe PABHOBECHE U €r0 HapyILleHue

DKOJIOTUYECKOE PpaBHOBECHE - COCTOSIHME JKOCHCTEMbI, IpPU KOTOPOM COCTaB U
MPOJYKTUBHOCTh OHMOTUYECKOM YACTH B KaXKIbIH KOHKPETHBI MOMEHT BpEMEHU HaumoOojee
COOTBETCTBYIOT aOMOTHUYECKHM YCIOBUsIM (TIO0uBa, KiauMaT). [J1aBHass 0COOEHHOCTh YKOJIOTHYECKOTO
paBHOBECMSI - MOJABUKHOCTh. Paznuyator qBa BUJ1a NOJABUKHOCTH PAaBHOBECHS:

1) obpaTumMbie H3MEHEHHS B KOCHCTEME;
2) BKOJIOTUYECKUE CYKIIECCHH.

OOpaTuMble U3MEHEHUsI B DKOCHCTEME - U3MEHEHUsI SKOCUCTEMBbI, HalpUMEp, B TEUEHUE TOoAa
OT BECHBI K BECHE, KoJieOaHus KIIMMaTa B pa3HbIE TOJbl, U3MEHEHUS POJIM HEKOTOPHIX BUIOB B CBSI3H
C pUTMaMU HUX >KM3HEHHOro uukia. Ilpy TakuxX H3MEHEHHSX BUIOBOH COCTaB 3KOCHCTEMBI
coxpansercsa. OHa TUIIb MOACTPAUBALETCS K KOJIEOaHUSIM BHYTPEHHHUX U BHEIIHUX (PaKTOPOB.

Cyk1ueccusi - IpoIiecchl MOCIeA0BaTeIbHON CMEHbI OMOIIEHO30B, MPOTEKAIOIINE MO BIUSHUEM
BHYTPEHHUX U BHEUTHUX (haKTOPOB.

B xozme cykueccun - Bo3pacTaeT NMPOJYKTUBHOCTH OMOIIEHO3a, YBEIMUYMBAETCS €r0 BHJIOBOE
pa3HooOpasue. OnHAKO NIPOTPECCUBHBIMU TPOLECCAMU XapaKTEPHU3YIOTCS TOJIBKO CYKIECCHUH,
CBSI3aHHBIE C ECTECTBEHHBIMH IIOCTENEHHBIMU Bo3JAelcTBUsAMU. Ecim ke mnpoxoaut ObicTpoe
MaCCUpPOBAaHHOE HApYIIEHHWE PABHOBECHS, YAaCTO IMPU BTOPKEHUU YEJIOBEKA, CUCTEMBbI HE MOTYT
BOCCTAaHOBUTbH PAaBHOBECHE Ha MPEXKHEM ypOBHE. B iydiieM ciyyae OHU 3aMEHSI0TCS APYTUMU MEHee
MPOAYKTUBHBIMH, B XY/IIIIEM TPOUCXOAUT OMYCTHIHUBAHUE, T.€. YHUUTOKEHUE WIH PE3KOE CHUKEHUE
O61oMacchl HKOCHCTEMBI, CBSA3aHHOE C HEBO3MOXKHOCTBIO €€ CaMOBOCCTAHOBIJIEHHUS. DKOJOTMUYECKOE
paBHOBECHE XapaKTEPU3YETCs ABYMS PU3HAKAMU:
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1) MOCTOSIHCTBO IUKJIOB TIUTAHUS SJIEMEHTOB,;
2) MoJIHOE PacCEeMBAHUE TOCTYIMBINEH B 9KOCHCTEMY SHEPTHH.

IlepBblif mpu3HaK KacaeTcs pasIMYHbIX OMOI€HHBIX 3JIEMEHTOB (a30Ta, yriepona). B xome ux
KpyroBOpOTa 3KOCUCTEMA IOACPKUBAECT PABHOBECUE 3a CYET TOrO, YTO B HEE IIOCTYNAET HOBas
COJIHEYHAs WM XUMHUYECKasl CBSI3aHHAs DHEPIHsl, KOTOpas 3aTE€M pacCEUBAETCs, IEPEXOMAs B IPyIrHe
BU/Ibl SHEPTUH.

DKOJIOTHYECKOE PAaBHOBECHE IIOAJEPIKUBACTCA B DKOCHCTEME CIIOKHBIMUA MEXaHW3MaMU
B3aMMOOTHOLIEHUH MEXIy >KUBBIMH OpraHM3MaMu U HEXUBOH NpUponoil (YCIOBHEM Cpeibl).
CnoxHble MEXaHU3MBI NTOAJEPKUBAIOT PABHOBECUE, U U3MEHEHHE DKOCHUCTEMBI B XOJ€ CYKLECCHH,
JIeNIat0T SKOCUCTEMY TOHKMMH HHJIMKATOPAMU 3KOJIOTUYECKUX YCIOBUH.

B nenom skocucrema obiiagaer cBOMcTBaMU CaMOPETYJISALMHU, T.€. CBOMCTBAMU aBTOMATHYECKU
yCTaHABJIMBAaTh U MOJACPKUBATH HA OIIPEJIETICHHOM OTHOCUTEIBHO IIOCTOSSHHOM YPOBHE I10Ka3aTean
YHUCJIEHHOCTH POXKAAEMOCTH U CMEPTHOCTH BXOZSIIUX B HEE MOIYJISILIUEH.

buoJsiornyeckasi NpoAYKTUBHOCTH B 0MOreoeH03ax

OnHOM U3 BaXKHEHIINX CBOWCTB OpraHM3Ma - CIIOCOOHOCTD CO3/71aBaTh OPraHMYECKOE BEUIECTBO
iy npoaykuuto. O6pazoBaHue NPOJYKTa B €IUHHIY BPEMEHHU WM Ha €MHULE IUIOIaaH, oobema -
Ha3bIBAETCSl IPOJYKTUBHOCTBbIO 3KOcUCTeMBl. llpoaykuus pacTeHudl nepBUYHA, MPOSYKIMS
KUBOTHBIX BTOPHYHA.

buomacca - Bcs xuBasi Macca, KOTOpasi COAEPKUTCS B CUCTEME HE3aBUCHUMO OT TOTO, B KaKou
nepuoJ oHa oopazoBasiack. OHa usmepsiercs B JKoysax, KaJopusx.

Jlig sxocucTeM, MPeICTaBICHHBIX OJHOJIETHUMU OpraHU3MaMu, UX TOJUYHAs POJTYKTUBHOCTb
u Ouomacca Bo3pacraer.

CooTHomieHrne OMOMAacchl ¥ TOJIOBOM MPOTYKIIMKA MOXKHO BBIPa3UTh hopmyinont b=XA - X]I:

b - Guomacca B JaHHBII MOMEHT BPEMEHH,

A - roznoBas npoayKuus,

J1 - TpaThl Ha ABIXaHME - ITO MAacca KUBOT'O BEILIECTBA 3aTPAaUYNBAEMBbIE HAa DHEPTHUIO, CBSI3aHHYIO C
AKHU3HEIESATENbHOCThIO Opranusma. [lepBuunas npoayKuus JeIUTCs Ha IBE KaTerOpuu:

- BaJIOBas MPOAYKLIHUS,

- YUCTasi MPOAYKLHS.

BanoBas - obmas Macca BajJOBOIrO OpPraHMYECKOTO BEIIECTBA, CO3/1aBaeMas pPAacTEHHEM B
€IMHUIlY BPEMEHU NP JaHHOW CKOPOCTH (POTOCUHTE3a, BKJIIOYask TPAThI HA JbIXaHHE.

Ta gacTe BaJlOBOM NPOAYKIMH, KOTOpas HE MU3pAcXOJ0BaHa Ha JbIXaHHUE, HA3bIBACTCA YHUCTOU
IIEPBUYHOMN MPOAYKIUEH.

BropuuHas npoaykius y>xe He JIeJUTCs, T.€. Bce TeTepoTpo(dbl YBEINYMBAIOT CBOIO MAacCy 3a
CYET NEPBUYHOM MPOTYKIHUH.

Ha oOpa3oBanue OuMoMacchl pacxoayeTrcs HE BCs PHEpPrus, a Ta 4acTh, KOTOpas CO3JaeT
MEPBUYHYIO NPOIYKIUI0O U MOXET PacXoJoBaThbCs B Pa3jIMUHBIX SKOCHUCTEMax Mo-pasHoMy. Eciu
CKOPOCTb €€ W3BSATHS KOHCYMEHTAMHM OTCTAaeT OT CKOpPOCTU IPUPOCTA PACTEHHUH, ITO BEAET K
MIPUPOCTY OMOMACCHI IPOAYLIEHTOB, U BO3HUKAET U30BITOK MEPTBOI'O OPraHMUECKOT0 BEIIECTBA.

B crabunbHbIX cooOuiecTBax Bcs MPOAYKLHUS TPaTUTCA B TpoPHUUECKUX LEMsIX, U OMomacca
OCTaeTCsl MOCTOSTHHOM.

IKOoJI0rH4YecKHe MUPAMH/IbI

OyHKIMOHAIbHBIE B3aUMOCBSI3U, T.€. TPOPHUUECKYIO CTPYKTYypy, MOXHO H300pa3uTh
rpaduuecky, B BHJE TaK HA3bIBAEMBIX TpopUUecKux mnupamua. OCHOBaHHUEM MHPAMMJIBI CIYXKHUT
YPOBEHb IMPOAYLEHTOB, a MOCJIEAYIOIINE YPOBHHU MUTAHUS 00pa3yloT 3TaXU U BEPUIMHY TUPAMUIBL.
W3BeCTHBI TpHU OCHOBHBIX THIIA JKOJOTMYECKMX NUPaMHUI: 1) mupammuaa 4ucell, OTpa)karolias
YHCJIEHHOCTh OPraHU3MOB Ha KaXXJOM TpoduueckoM ypoBHe (mupamuaa Y. Dnrona) ,2) nupamuia
O6uoMacchl, XapakTepU3yoIlasi MacCy >KUBOTO BEIIECTBA, KAJOPUIHOCTH , 3) mMHpamua MpOIyKTa
(uum SHEpruM), HMMEINas YHHMBEpPCAIbHBIA XapakTep, MOKa3bIBaloIlas HW3MEHEHHE MEepPBUYHOM
NPOAYKLMH (MJIM SHEPTUH) HA MOCIIEA0BATENbHBIX TPOYUUECKUX YPOBHSIX.

[Mupamuna yucen otoOpa’kaeT OTUETIIMBYIO 3aKOHOMEPHOCTb, OOHapykeHHYI0 Y. DiTOHOM:
KOJIMYECTBO 0COOEH, COCTaBJSIOIIMX MOCIEIOBATENbHBIM Pl 3BEHHEB OT IPOJYLEHTOB K
KOHCYMEHTaM, HEYKJIIOHHO yYMeHbIIaeTcsa. B OCHOBE 3TON 3aKOHOMEPHOCTH JIEKUT, BO-IIEPBBIX, TOT
(baxT, 4yTO AJI YpaBHOBEIIMBAHUSA MacChl OOJBIIOrO Tela, HEOOXOIUMO MHOI'O MAaJIEHBKUX TeJl, BO-
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BTOPBIX, OT HU3MIUX TPOPUUECKUX YPOBHEH K BBICIIMM TEPSAETCS KOJTMYECTBO YHEPTUH (OT KaKIIOTO
YPOBHS JIO TOCHERyIomero noxoadar jumb 10% sHepruu) u, B TPEThbHX, 0OpaTUMasi 3aBUCUMOCTh
MeTaboim3Ma OT pa3Mmepa ocoleld (d4eM Meapde OpraHu3M , TEM BBIIIE CKOPOCTh pPOCTa HX
YUCJIICHHOCTH U OMOMACCHI).

B HazemHBIX 3KOCHCTEMaXx JCHCTBYET CIEAYIOIIee MPABWIO MUPAMUJIBI OMOMAcC: cyMMapHas
Macca pacTEeHUM MPEBBIINIAET MAacCy BCEX TPABOSAMHBIX, a MUX Macca IPEBHIIIAET BCIO OuomMaccy
XUITHUKOB.

Jlis okeaHa TIPHWBEACHHOE BBIIIC MPABWIO OWOMacc HE JEHCTBUTEIILHO - OHA UMEET
nepeBepHyTHIN (0OpaleHHbIN) BU. JJIs1 9KOCUCTEMBI OKeaHa XapaKTepHa TEHACHITUS HaKaITMBaHUS
OMOMAcChl Ha BBICOKUX YPOBHSX, Y XHUIIHUKOB (KUTOB). DTO 3HAYUT, YTO XUIIHUKHU KUBYT JOJTO, U
CKOpPOCTh 000pOTa HMX TEHepaluid Maja, a y MNPOAYHEHTOB ((DUTOIUIAHKTOHHBIX BOJOPOCIIEH)
000paYMBaEMOCTh MOXET B COTHU pa3 MPEBHINATh 3amac OMOMAcChl XWIMHUKOB. WX wucras
MPOAYKIMS TPEBBINIACT MPOAYKIMIO, TOIJIONIEHHYI0 KOHCYMEHTaMH, T.€. Yepe3 YpPOBEHb
MIPOYIIEHTOB MPOXOAUT OOJIBIIIE YHEPTHH, YEM Uepe3 BCEX KOHCYMEHTOB.

Orcrola TMOHATHO, YTO e€Ime 00JIeeé COBEPIICHHBIM OTPAKECHHEM BIUSHHUS TPOOHUUESCKUX
OTHOIICHUH HAa JKOCUCTEMY JOJDKHO OBITh MPABWIO MUPAMUILI MPOAYKIMU (WM JHEPTUM): Ha
KOKIOM MpeAblAylnieM TpopUYecKOM YPOBHE KOJMYECTBO OMOMACCHI, CO37aBacMOM 3a €IUHUILY
BpeMeHH (WJIH DHEPruH), OOJIbIIe, YeM Ha MmocienyromeM. [lupaMuaa mpoIyKIuu OTPaKaeT 3aKOHbI
pPacxoI0BaHUs SHEPTHH Ha TPOPUUCCKUX IIETIAX.

B mpupone, B cTaOWIBHBIX cHcTeMaxX, OMomacca M3MEHSETCS HE3HAYUTEIbHO, T.C. MPUpPOAa
CTPEMUTCSl UCMOJIb30BaTh MOJHOCTHIO BaJOBYIO MPOIYKIUIO. 3HAHUE DHEPT€TUKH SKOCHUCTEMBI, TE€
WY WHBIE KOJIMYECTBEHHBIC €€ MOKA3aTeNIu MO3BOJISAIOT TOYHO YYECTh BO3MOKHOCTU M3BSTUS TOTO
WJIM UHOTO KOJIMYECTBA PACTUTEIBHON U )KMBOTHOM OMOMacchl 0e3 MoIphiBa €€ MPOAYKTUBHOCTH.

UYenoBek MojiaydaeT JIOCTATOYHO MHOTO MPOAYKIMH TPUPOJHBIX CHUCTEM, TEM HE MEHee,
OCHOBHBIM MCTOYHUKOM IHUIIM JUIsI HETO SIBJISETCS CeNbCKoe X03sHCcTBO. Co3/1aB arposKOCUCTEMBI,
YEIIOBEK CTPEMHTCS IMOTYYUTh KaK MOXHO OOJIBIIE YHMCTOW MPOMYKIIMH PACTUTEIHHOCTH, HO €My
HEO0OXOUMO TPATUThH MOJOBHHY PACTUTEILHON Macchl HAa BHIKAPMIIMBAHUE TPABOSIHBIX JKUBOTHBIX,
IITUI ¥ T.J]. 3HAYUTEIbHAS YaCTh MPOIYKIIUU UAET B IPOMBIIIJICHHOCTh M TEPSETCS B OTOpOCax, T.e. U
3necb Tepserca okono 90% uyucToil mpoAykKuuu, M TONBKO OKoJo 10% HemocpeacTBEHHO
HCIIONB3YETCSl HAa TOTPEOICHUE YETTOBEKOM.
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2.4 JIEKIIUA 4. (2 yaca) TIPUPOJOIIOJIb30BAHUE U ET'O BJIUSTHUE HA 3ATPSISBHEHUE
ATMOC®EPHI

Knaccughuxayus npupoonuvix pecypcos. Ilonamus u 6uovl npupoOononb308anus. 3acpazuenue
oKpyorcarowell cpeovl. Knaccugukayus OCHOBHbIX MUNOE 3ACPA3HEHUll U 6PEeOHbIX Geujecms.
Pacceusanue, yupkynsayus u HaKONIeHUe 3A2PAHAOWUX BeweCms 6 OKpyxcarwelu cpeoe
(buocgpepe). 3acpasnenue ammocgepvi. Cmpykmypa ammocgepvl. Bausnue 3aepsasnenus
ammocgepwvl Ha dIKOcUcCmeMmbl.

Kaaccudukanus npupoaHbIX pecypcoB

Pecypchl - TO, 4TO U3BIEKaeTCs U3 MPUPOAHON CPEIbl AJIsl YAOBICTBOPEHUS MOTPEOHOCTEN U
xKenmaHwii  oOmiectBa. [71aBHOE  Ha3HA4YeHHWE PECYpPCOB  -YAOBJIETBOPEHHE  MaTepHATbHBIX
MOTPeOHOCTEN: TO €CTh CO3/laHue MaTepuaabHbIX Oar. [IpupoaHeie pecypcsl - IPUPOIHBIE OOBEKTHI
U SBIICHHSI, KOTOPBIC YEJIIOBEK UCHOJB3YET JUIS CO3JIaHMsI MaTepHaIbHBIX OJar, 00ecreynBaromuxX He
TOJIBKO TIOAJIEp)KaHUE CYIIECTBOBAaHHUS 4YEJOBEUYECTBA, HO M IOCTENEHHOE IOBBIIIEHUE KayecTBa
xu3HH. [IpupogHble OOBEKTHI M SIBICHUSA - PA3IUYHBIC TeJla M CHUJIBl IPUPOABI, HCIOIb3yeMble
YeII0OBEKOM KaK PECypCHI.

B ocHOBY kiaccu(uKaum MoyiokeHo 3 MpU3HaKa:

1) Mo MCTOYHUKAM TIPOMCXOKICHHUS;

2) 10 UCIIOJIL30BAHUIO B IPOU3BOJICTBE;

3) 10 CTeneHn UCTOIAEMOCTH PECYPCOB.

[To ncTOYHMKAM IPOMCXOMKACHUS PECYPCHI JICIIATCS Ha:
- OHMOJIOTUYECKHUE;

- MUHEpAaJIbHBIE;

- DHEPreTHYECKHUE.

buonocuueckue pecypcwvi! - Bce IKHBBIE CPEIOOOpPA3yIONME KOMIIOHEHTHI Ouocheps
(KOHCYMEHTBI, MPOAYILEHTHI) C 3aKJIIOUEHHBIM B HUX F€HETHUECKUM MaTepuajgoM. K HUM oTHOCSTCS
MIPOMBICIIOBBIE OOBEKTHI, KYJIbTypHBIC PACTCHHUS, IOMAITHUE KUBOTHBIE.

Munepanvhule - Bce TPUTOAHbIE JUIsl yHOTPEOIEHUS BEIECTBEHHbIE COCTaBIISAIOIINE OMOChepHl,
UCTIOJIb3yEMBbIE B XO3HCTBE KaK MHHEPAIHHOE CHIPbE WIIM UCTOYHUKU SHEPTUU. MUHEpAIbHOE CHIPhE
MOKeT OBITh PYJHBIM M HepyIHbIM. Eciam 3TH OoraTcTBa MCHOJB3YIOTCS KaK TOIUIMBO, (aTOMHas
SHEPIus) U OJHOBPEMEHHO KaK MCTOYHUK DHEPTUM ( JJIS MOJydeHHs Mapa W SJIEKTPHUYECTBA), TO UX
Ha3bIBAIOT TOIJIMBHO-3HEPTeTUYECKUMHU PECYPCAMHU.

Onepeemuueckue pecypcwi!.
3T0 COBOKYMHOCTH 3Heprun CouHIa, TEPMaTbHOTO HCTOYHHKA.
Knaccudukanus mo ucroibs30BaHHUIO B TPOU3BOJICTBE SHEPTETUYECKOTO pecypca:
- 3eMeJIbHBbIH (POH: 3eMIIH, BXOSIIUE 110 CBOEMY Ha3HAUCHMIO B CIIEIYIOLINE KATerOpUU:
* CeNbCKOXO3AHCTBEHHEIE,
* HaceJIEHHBIE IYHKTHI,
* He CeNbCKOXO03SMCTBEHHBIE (IPOMBILUIEHHBIE), *IECHBIE,
*0c000 oXpaHseMble TEPPUTOPUH (3aKa3HUKH, 3aIIOBETHUKN),
* BOIHBIE,
*TUIpPOIHEPreTHYECKHE,
* [IPUIMBHO-OTIMBHBIE,
* pecypcel (ha3HbIe (KOJTMYECTBO OOWMTATENeH JIECOB, OTMENEH, UCIIOIb3yEMbIE YeTTOBEKOM, HE
HapyIas 3K0JOrMYeCKOro paBHOBECH),
* one3Hble HcKomnaemble (pyAHbIe, HEpYIHbIe, YHepreTuueckue), Kiiaccudukanuss npupogHbIx
PECYpPCOB IO CTeNEeHH UCTOIAEMOCTH U BO30OHOBUMOCTH:

- Heucyeprnaemble (BojbI MHpPOBOIo OKeaHa, IIPeCcHbIE BOJIbI, BETEP, COIHIIE), KOJTMUYECTBO KOTOPHIX HE
OTpaHUYEHO, HO HE a0COJIIOTHO, 2 OTHOCHTEBHO HAIUX MOTPEOHOCTEH M CPOKOB CYIECTBOBAHMS.
OnHako, eciM KOJIMYECTBO HeHCUYEepIaeMbIX IPUPOIHBIX PECYPCOB OTHOCUTEIHHO HE OIPaHUUYEHO, TO
WX Ka4ecTBO MOXKET OTPAaHMYUTh BO3MOXXHOCTh WX HCIOJB30BAHUS UEIOBEKOM (HAIpHMeED,
KOJINYECTBO BOJBI HE OTPAHUYEHO, HO OTPAHUYEHO KaueCTBOM MUTHEBOM BOJIBI),
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ucyepraemMbie MPUPOIHBIE PECYPCHI - 3TO PECYPCHI, KOINYECTBO KOTOPHIX OTPAaHUYEHO M aOCOIIIOTHO,
Y OTHOCHUTEIIBHO. DTU PECYPCHI MOAPA3AEIISIOT Ha!

- BO300HOBUMBEIE,

- HEBO300HOBMBIE.

Bo0306HOBHMEBIE TPUPOJIHBIE PECYPCHI 110 MEPE UCIOIb30BAHUS MOCTOSIHHO BOCCTAaHABIMBAIOTCS
(>KMBOTHBIA MHp, PACTUTEIBLHOCTh, MOYBa). TeMIbl PACXOJOBAHMS BO300OHOBHUMBIX MPHUPOIHBIX
pPECypCOB JIOJKHBI COOTBETCTBOBATH TEMIIAM HMX BOCCTaHOBJIEHMs. [Ipoliecchl BOCCTaHOBIIEHHUS
MPOTEKAIOT C PA3HOM CKOPOCTHIO JJIsl PA3HBIX PECYPCOB: Ul BOCCTAHOBIICHUS KUBOTHBIX TpeOyeTcs
HECKOJIBbKO JIET, jeca -60-80 yieT, MOYBBI - HECKOJIBKO THICSAYEIICTUH.

HeBo300HOBHUMBIE TPUPOIHBIE PECYPCHI A0COIIOTHO HE BOCCTAHABIUBAIOTCS (KAaMEHHBIN YTOJIb,
He(Th MPUPOJHBIA ra3 U OOJBIIMHCTBO JIPYTHX MOJE3HBIX MCKOMAEMBIX) WM BOCCTAHABIMBAIOTCS
3HAYUTENIBHO MEIIJICHHEE, YeM UJIET UX UCTOIb30BaHuE (TOP(SIHUKU, MHOTHE OCaI0YHBIC IIOPOIHI).

YpoBeHb HCMONB30BAHUS MPUPOIHBIX PECYPCOB JOJKEH OBITH BBICOKHMM, YTOOBI 3arpsi3HEHHE
CTaJI0 HU3KUM. BOJBIIMHCTBO 3arps3HSIONIMX OKPYKAIOIIYIO CpPEAy BPEIHBIX BEIIECTB SIBIISICTCS
IIOCTOSIHHO HE HCII0JIb30BaHHBIMU PECYPCAMU.

IHousiTUs1 M BUABI IPUPOAONOIb30BAHNS

[Tox npupoaoII0Nb30BaHUEM TIOHUMAKOT: IPAKTUYECKYIO AEATEIbHOCTD YEJIOBEKA U HAYKY.

[Ipuponononp3oBaHue - Kak IpakTUYecKass JeATENbHOCTb, 3TO IPOLECC SKCILTyaTaluu
MPUPOJHBIX PECYPCOB B LENSAX YIOBICTBOPEHHS MATEPUAIBHBIX U KYJIbTYPHBIX MOTpeOHOCTEH
o01ecTBa.

[Ipupononons3oBaHue Kak Hayka - 3TO OONacTh 3HAHMM, pazpabaTbIBaroIlas MPUHIIMIIBI
paloHaIbHOro (pa3yMHOI0) MpHpoaonoias3oBanus. [Ipuposonons3oBanue - MeXAMCUUILIMHAPHAS
Hayka. OHa BKJIIOYaeT B ceOs 3eMeHThI reorpaduu, OHOJIOTHH, UCTOPHH, OXPaHbl IPUPOABI U T.I.
[Ipupomonosib3oBaHNE MOXKET OBITH PALIMOHATBLHBIM M HEPALIMOHATIBLHBIM.

PanmonansHoe - uW3y4YeHHE MPHUPOAHBIX PECYpPCOB, OepexHas SKCIUlyaTalus, OXpaHa,
BOCITPOHM3BOJICTBO C YYETOM HE TOJIBKO HACTOSIIUX, HO U Oyaymux (MEepPCHeKTUBHBIX) HAMPABICHUN
pPa3BUTHUA HAPOJHOTO XO3SICTBA, COXPAHEHHs 3[OPOBBbS  HACTOSIIEr0 U OyAyIIMX MOKOJIECHUMN
moaeil. OTo MIaHOMEpHOE, HAyYHO 0OOCHOBAHHOE IPE0OpPa30BaHUE OKPYIKAIOLIEH Cpellbl 0 Mepe
COBEPILIEHCTBOBAHUSI MaTEPHAIIBHOIO MPOU3BOJCTBA HAa OCHOBE KOMILIEKCHOTO HCIOJIb30BaHUS
HEBO300HOBUMBIX TPHUPOJHBIX PECYPCOB B IHMKJE: MPOU3BOJACTBO - TMOTPEOJICHHE - BTOPUYHBIC
PECYpPCHI, IPU YCIOBUH COXPAHEHUS M BOCIIPOU3BOICTBA BO30OHOBUMBIX MPUPOIHBIX PECYPCOB.

PannonanpHOe MPUPOAONONIB30BaHUE - CUCTEMa B3aUMOJIECHCTBUS OOIIECTBA U TMPUPOIBI,
MOCTPOCHHAss HAa OCHOBE HAYUYHBIX 3aKOHOB MPHUPOABI M B HAMOONbBIIEH CTENEHU OTBEYArOIIas
3aJladyaM pa3BUTHUU IPOU3BOJICTBA U COXpPaHEHMs OnocQepsl.

PannonansHOE MPUPOIONOIB30BaHUE M OXpPaHa OKPYXKAIOLIEH Cpelbl OYEHb TECHO CBS3aHbI
Mexay coOoil. B onHuMX cTpaHax oxpaHa MpHpoOJa paccMaTpUBAETCs KaK COCTaBHas YacTh
MPUPOJIONOIB30BaHUS, B APYTUX ITU MOHATHUS HE Pa3IMYalOT.

B pasznuunHbIX cTpaHax BONPOCHI MPHUPOAOINOIL30BAHUS W OXPaHBl MPUPOJBI PEHIAIOTCS TO-
pa3HOMY, B 3aBHCHUMOCTH OT psiia (aKTOpOB: MOJUTUYECKUX, HKOHOMUYECKUX, COIMAIBHBIX,
HPaBCTBEHHBIX.

OxpaHa cpeapl - 9TO CcHCTEMa MEXIYHAPOAHBIX, TOCYJIApPCTBEHHBIX U OOIIECTBEHHBIX
MEPOTIPUSITHI, HAMpaBJICHHBIX HAa paIlMOHAIBHOE HCIOIB30BAHUE, BOCIPOU3BOACTBO W OXPaHY
MPUPOJIHBIX PECYPCOB, YJIYUILIEHUS COCTOSIHUS NPUPOAHOM CpeAbl B MHTEpEecax YAOBIETBOPEHUS
MaTepUaIbHBIX U KYJbTYPHBIX MOTPEOHOCTEH HACTOAIMUX W OYyIyIIMX MOKOJeHu# mrojei. Takum
o0pa3oM, oxpaHa MPHUPOABI - ITO CHUCTEMA MEPONPHUSATHUN MO OPraHHU3ANNH B3aUMOOTHOIICHHIMA
YeJI0BEYEeCKOro o0IiecTBa M HpUponbl. B mpupogooxpaHHOW NEATEIbHOCTH pa3inyaloT OXpaHy
aTMocepsl, BOJI, HEMIP, MMOYB, PACTUTEIFHOTO U )KUBOTHOT'O MHUPA.

HepaunonanbHoe mpuUpOJONOIb30BaHUE BEAET K MCTOIICHHIO TPUPOAHBIX PECYpCOB,
3arpsi3HEHUIO  OKPY’KAIOIIEH Cpefbl, HapyUIEHUI0 HKOJOTUYECKOrO0 PABHOBECUS MPHUPOIHBIX
OKOCHUCTEM, K OKOJOTMUYECKOMY KpPH3UCYy WM K DJKojormueckod kartactpode. I[lpuamns
HEPAIMOHAIBHOTO TPUPOIONOIB30BAHUS - ITO HEIOCTATOYHOE 3HAHUE 3aKOHOB DKOJIOTUH, clladast
MaTepuaIbHas 3aMHTEPECOBAHHOCTh IPOM3BOAUTENEH, HU3Kasl DKOJIOTUYECKas KyJIbTypa HAaCeJICHNU .

3arpsi3HeHHe OKpY:KAKIIeH cpeabl
MOo’KHO HE COMHEBATbHCSI, YTO, 3arPS3HEHUSI BO BCE BpeMeHa ObUIH OMYOM TOPOJIOB.
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Bce npoOneMbl cBOIATCS K TOMY, UTO 4YEJIOBEK B IPOLECCE NESATEIBHOCTH CO3IAET OTXOMBI,
KOTOpBIE OH HE YHUUYTOKAET U HE YMEET IIyCTUTh B KPYTOBOPOT.
ITosydyeHne 3HEprUM B HACTOSLIEE BPEMs - OCHOBHAS IPUYNHA 3arPSA3HEHUS CPEIBI.

HedTp u mpuponmHblii Ta3 HMCHIONB3YIOTCS BO BCeX cepax 4YerIoBEYECKOH AeATEIbHOCTH.
Hckonaemsble yrieBOJOPOABI CTOSAT B IEPBOM PsALy MCTOYHUKOB 3arps3HEHMS], ITOCKOJIBKY IIPH UX
cropanuu odpasyercsi 00JIbIIOe KOJTHMYECTBO OTXO/I0B.

CnoBO  «3arps3HEHHE» O3HA4aeT «OCKBEPHATBY, «IA4KaTb», «MapaThy, «IOPTUTHY.
CymiecTByeT onpe/ienenne, KOTopoe onmyonKoBano B 1965 roay B gokiaae opuIiMaibHOH KOMUCCHH
Bbenoro noma CIIIA:

«3arpsi3HeHHE €CTh HEeOJaronpusATHOE M3MEHEHHE OKPYKAIOWIEH cpelbl, KOTOPOE LETHKOM
WM YaCTUYHO SIBJISIETCS PE3YJbTATOM YEJIOBEUECKON JEATEIBHOCTH, MPSAMO MM KOCBEHHO MEHSET
pacripesielieHue TPUXOSIICH »HEPrUu, YPOBEHb paaualnuu, (U3NKO-XUMHUYECKHE CBOMCTBA
OKpYKaroIllel CPebl U yCIOBUS CYIECTBOBAHMS )KMBBIX CYLIECTB. DTH U3MEHEHUS MOTYT BJIMATh HA
4eloBeKa MpsAMO WIM YEpe3 CeIbCKOXO3AWCTBEHHBIE pECYpChl, uepe3 BOAY WIH Jpyrue
Ouosiornyeckue MpoAyKrel (BemecTBa). OHU TakKe MOTYT BO3/E€HCTBOBATh Ha 4YEJIOBEKa, yXy/Ilas
¢u3nyeckue CBOMCTBA IMPEIMETOB, HAXOJISAIIUXCS B €ro COOCTBEHHOCTH, YCJIOBUS OTIbIXa Ha
npupojie 1 00e300pakuBas ee camy».

Jate KinaccupUKaMio 3arps3HeHHd - Jel0 He JIeTKoe, TaK KaK CYyIIECTBYIOT
MHOTOYHCJICHHBIE KPUTEPUH, [0 KOTOPBIM €€ MOXHO OCYLIECTBUTb, HO HE OJHA TakKas
KJ1accuukanys He OyeT BIIOJIHE y/10BIETBOPUTEIbHOM.

3arps3HAONME BELIECTBA MOXKHO CIPYNNHMPOBaTh IO UX MNpUpone - (U3NYECKO,
XUMUYECKON, OMOJIOrnYecKor U T.1. MOXHO paccMaTpuBaTh MX C MEIUIMHCKON TOYKHU 3PECHUS U
u3ydaTh cpely OOMTaHUS WM CHOCOO MOPAKEHUS YEIIOBEYECKOr0 OpraHu3Ma yepe3 MHILY, MpH
KOXHBIX KOHTAKTaX, IPH JIbIXaHUU.

Ha nene HU olMH M3 3THUX HNOJAXOA0B HE 00ECHEUMBACT JOCTATOYHO YJOBJIETBOPUTEIBHOTO
pe3ynbrara, TaKk KakK BO3JEHWCTBHE OJHOTO M TOTO Y€ BELIECTBA MOXET OBITb KayeCTBEHHO
pasnuuHbIM. Hanmpumep, pTyTh, OKa3aBLIascs B [I0YBE, 3aT€M I10MaaeT B aTMoc(hepy U BO1y, BMECTe
C MHMILEH OHA IPOHUKAET B OPTaHU3M, [IPH JIbIXaHUU - B JIETKUE U T.1.

Kaaccndukannsa 0CHOBHBIX THIIOB 3arPsi3HEHUI M BPeIHBIX BelIeCTB
Huxe mnpencraBnena knaccu@ukanusi, B KOTOPOW cCJellaHA IIOMbITKA HANUTH KOMIIPOMHCC
MEX]Yy Pa3IMYHBIMU TOUKAMH 3PEHUS, KACAIOIIMMUCS MPUHIIMITOB KJIACCH(PHUKAIINN:
@u3nyecKue 3arpsI3HEHAs
PaanoakTHBHBIE 371€MEHTHI (M3ITyUEHHUS).
Harpes (w1u TemioBoe 3arpsi3HeHue).
HIymbl nau HU3KO4acTOTHAs BHOpanus (MH(pa3ByK).
XHWMHYECKUE 3arpsI3HEHUS
I"a3000pa3Hble MPOU3BOAHBIE YIIIEPOa U )KUIKUE YTICBOJOPOIbI.
Moromue cpeacTsa.
[Timactmaccel.
[lecTuiuap! ¥ Ipyrue CHHTETHYECKHE OpraHNYEeCKHE BEIECTBA.
IIponsBoHbIE CEPBI.
[Ipou3sBoaHEbIE a30Ta.
Tspxenple MeTaIbL.
DTOPUCTHIE COCTUHEHUS.
Tsepablie npumMecH (a3po30JH).
Opranudeckuie BEIEeCTBa, MOABEPKEHHBIE OPOXKEHHUIO.
buonoruueckue 3arpsizHeHus
MuKpoOHOJIOTHYECKOE OTPABJICHHUE IBIXATEIIbHBIX U MUTATEIbHBIX MyTel (OaKTepuu, BUPYCHI).
H3meHeHre OMOIIEHO30B H3-3a HEYMEJIOTr0 BHEPEHUS PaCTUTEIbHBIX WM )KUBOTHBIX BU/IOB.
DCTETUYECKUH BpE/.
Hapymenne meii3aked W npuMeyaTeldbHbIX MecT TIpyOoil  ypOaHu3zauuedt  wiu
MaJIONPHUBIIEKATEIbHBIMH TOCTPOMKAMHU.
CTpouTenbCTBO MHAYCTPUAIBHBIX LIEHTPOB B JEBCTBEHHBIX MJIM MaJIO 3aTPOHYTHIX YEIOBEKOM
ouoTomnax.
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PacceuBanue, HMPKYJISIUS U HAKOIUIEHHE 3arPSI3HAIONINX BelllecTB B OKPY:Kalolleil cpeae
(ouocdepe)

BriOpoc 3arps3HSIONIMX BEIIECTB B OKPYXKAIOIIYI0 CpeAy - SBJICHHE CIOKHOE, He
OTpPaHUYHUBAIOIIEECS BHEIIHEH CTOPOHOH, a MMEHHO: BBUIMBAHHEM OTXOJOB B PEKY WJIHM BBIXOJOM
Pa3HOIBETHBIX JIIMOB U3 3aBOJICKUX TPYO.

Hu omHO BemecTBO M3 TEX, YTO BHIOPACHIBACTCS YEIIOBEKOM B OWOcdepy, HE ocTaeTrcs Ha
MecTe. B 60bIIMHCTBE Cily4aeB OHO EPEHOCUTCS Ha 3HAUUTENbHBIE PACCTOSIHUS OT MECTa BhIOpoOca.
B pesynbpraTe mepeHoca mpuMmeceil B BO3IyXe, BOJIE, MMOYBE 3arps3HSIONINE BEUIECTBA MOCTEIICHHO
paccenBaroTCs 1o Bceit onocdepe.

Ho nepeHoc u paccenBanue 3arpsisHeHU B Ouocdepe 00yCIOBICHO HE TOIBKO IUPKYJISAIIACH
atMochepsl U JBMKEHMEM BOJbl B MouBax u ruupochepe. Jroboe coennHeHue, 3arps3Hsioliee
€CTECTBCHHYIO CpPEIy, MOXKET OBITh TMOIJIONICHO XUBBIMH OpPTaHU3MaMH OJiarojaps MHOTOTPAHHBIM
MeTa0O0JIMYeCKUM TpolieccaMm. TakuM 00pa3oMm, OHO BKJIHOYAETCS B Tpoduuyeckue (MHIIEBbIC) LETH,
y4acTByeT B KpPYroBOpPOTE BEIIECTB B OHOIICHO3E, OKa3biBas BPEIHOEC BO3JCUCTBHE Ha
MHOTOYHCIICHHBIX )KUBOTHBIX U PACTUTEIbHBIC BUIBIL.

DddexT pazdbaBneHUs 3arpsA3HSIONIMX BEIIECTB B BO3AyXE M BOJE, YTO JUIMTEIHLHOE BPEMS
MPAKTUKOBAIOCH JJISi CHIDKEHUS BPEIHOTO BIUSHUS, OKAa3aJCid B KOHIIE KOHIIOB OIPaHUYECHHBIM.
MHOTrO4YHCIICHHBIE UCCIICIOBAHMSI TIOKA3aJId, YTO, C OJIHOM CTOPOHBI, KUBBIE OPTaHU3MBI YCKOPSIOT
pacnpocTpaHEHHE TOKCUYHBIX BEIECTB, YBEIWYHBAas, TaKUM O0pa3oM, IUIOIMAAb 3apa’keHHBIX
obnacteld, ¢ Jpyrod CTOPOHBI, OHM HAKAIIMBAIOT 3TH BEIIECTBA B CBOEM oOpraHusMe. Tak,
MUTpUpYIOIIas pbida, OTpaBieHHas B MPUOPEKHOW 30HE, MOXKET CTaTh JOOBIUEH IPYyroro BH[A,
KOTOPBIM OHA OTPABUT, KOTJIa OKKETCS B palioHEe, YAAJIICHHOM OT OEperos.

Bce xuBbIe cymiecTBa 00J1ajal0T CIOCOOHOCTHIO HAKAIIMBATh B CBOEM OpPraHHU3ME JFOOBIE
BelecTBa, OWoOJIOTMYeCKH cnabo WM  COBEPHICHHO He paspymarommecs. OpraHu3mel,
aKKyMYJIUPYIOIIME TOKCUYHBIC BEIIECTBA, CIY>KaT MUILIEH IPYTHUM KUBOTHBIM, KOTOPBIE HAKOIAT UX
B CBOMX TKaHSAX. YPOBCHb HAKOIUICHHUs OyJIET TEM BHIIIC, YeM MCHbIIE BEIISCTB MPH MOCTOSHCTBE
OCTaJIbHBIX YCIOBU y4acTBYeT B OOMEHe.

[TocTeneHHO MPOMCXOIUT 3apAKEHUE BCEU MUILEBOM LM SKOCHCTEMBI, HAYAJII0 KOTOPOMY
MOJIOKUITM TIEPBUYHBIE MPOIYIEHTHI, «BBIKAYMBAIOLINE» 3arps3HSIONIME BEIIECTBA, PACCESHHBIE B
ouororne. XHUITHUKA B YEIOBEK, HAXOAIUECS B CAMOU MHIICBOM I[eNH, OKa3bIBaIOTCA 00IagaTeIsIMU
HamboJee BBICOKOTO YpoBHs 3apakeHus. B Smonuun 110 yenoBek morubiav, a MHOTHE COTHH CTajH
WHBAJIUJIaMU U3-32 OTPABIICHUSI PTYThIO, KOTOpas cozepkanach B TKausx peid B 500 000 pa3 Gosbiie,
4eM B BOJI€ 3aJllBa, B KOTOPYIO BBIOPACKIBAIMCH PTYThCOAEPIKAIINE OTXOJAbI XMMHUECKOTO 3aBOJA.
Takum 00pazom, 3arps3HssS OKPYKAIONIYIO CPey, YeIOBEK, 3aHUMAIONTUI TT0 OTHOIIICHUIO K JPYTHM
KUBBIM CyIIIECTBAM MECTO CYMEpPXHIIHUKA, CTAKUBaeTcs ¢ d3h(heKToM «OymepaHTay.

3arpsasHeHue atMocgepbl

Bocxoasmiee k 3ape MHIYCTpUATbHOW LMBHIM3ALMK aTMOCHEPHOE 3arpsi3HEHUE OYEHb
CWJIBHO BO3POCJIO B IOCJIEHEE JECATHIICTHE BO BCEX PA3BHUTHIX CTpaHaxX. POCT MPOMEBINIIICHHOCTH H
yBEJIIMYEHUE YHCIIa MAIIWH COMPOBOXKIAIOTCS MOCTOSHHBIM YCHJIEHHEM BBIOpOCAa B BO3AYX JAbIMA,
TOKCHUYHBIX TA30B U JIPYTUX 3arpsI3HSAIONINX areHTOB.

OcHOBHBIE BENIECTBA, 3arpsA3HAIIME aTMochepy, MOKHO pa30UTh HA JIBE TPYMIBI - Ta3bl U
TBep/ble YacTHIlbL. ['a3pl cocTaBmsitoT 90% oO1eit Macchl BRIOpackiBaeMbIX B aTMOC(hepy BEIIECTB, a
Ha JIOJII0 TBEPABIX yacTul npuxogurcs 10%.

B tabumiie mpeicTaBiIeHbl OCHOBHBIC UCTOYHUKH BEIIECTB, OTPABJISIONINX BO3YX.

Tabmuma 1
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OcHoBHbIE HCTOYHHKH BellleCTB OTPABJAIOIIMX BO31YX

nNPUPOAA 3AIrPA3HEHNSA NUCTOYHUK 3ATPA3HEHUSA
1 2
FA3bl BynkaHuyeckas AesaTenbHoCTb [bixaHue

YInekucnbI1 ras XKMBbIX OpraHm3amMoB COXuraHMe MCKonaemoro

TOManBa

Okucb yrnepoaa BynkaHu4yeckas gesatenbHOCTb [Buratenu

BHYTPEHHEIO CropaHns

OpraHuyeckne coeanHeHus XrMunyeckas npoMbineHHOCTb OKuraHme

0oTXoA0B Pa3Hoo6pa3Hoe TOMNIMBO

CepHWCTbIV ra3 1 apyrue NponsBoaHble Cepbl BynkaHunueckas gestenbHocTb Mopckue
6pu3bl bakTepun

OxKuraHme nckonaemoro Tonamea

lpoun3BoaHble a30Ta BakTepun ropenue

PaanoakTnBHbIE BelleCTBa ATOMHbIE 3N1EeKTPOCTAHLUMM SAepHbIe

B3pbIBbl

YACTULbI
Tsoxesnple MeTaIb
MuHepanbHbIE COeTMHEHUS

Bynkanuueckas 1eATeIbHOCTh, METEOPUTHI
Betposas spo3usi, BogsHas TIBLUIb
JIBUraTenan BHyTPEHHETO CrOpAHMs
JlecHble nmoxapsl

Xumudeckasi IpOMBIITUICHHOCTh
Paznoobpa3Hoe TOIMBO

Coxuranue oTxo/0B

CenbCcKoe X031UCTBO (IECTULIUIBI)

OpFaHI/IquKHe BCIICCTBA, CCTCCTBCHHBLIC U
CHHTCTHYCCKHEC

Crpykrypa atmMochepsl

ATMocdepa 1Mo BEpTHKAIM JAEIUTCS HAa HECKOJIBKO CJIOEB, B KOTOPBIX JIaBJIECHHE C BBICOTOM
MOCTENeHHO Majaer. OTo Tponocdepa, crpaTocdepa, mezochepa u moHochepa (mim Tepmocdepa).
Hac unTepecyroT ToIpKO JBa NEPBBIX CJI0S,, HANOOJIee HU3KO PACIIONOKEHHbIE U HauboJee MIIOTHBIE.
OHM UTpalOT OCHOBHYIO POJIb B TJIOOAIBHOM 3arps3HEHUH Ounocdepsl, MOCKOJIbKY MMEHHO B HHUX
MIPOUCXOJUT TMEPEHOC 3arps3HAIOIMIMX BEUIECTB Ha OOJBIIME PACCTOSHUS OT T'yCTOHACENIEHHBIX U
UHAYCTpHaNbHBIX paiioHoB. Hanpumep, JI/IT oOHapyskeH B cHerax AHTapKTUIbI (B LIEHTPAIbHOM ee
4acTH) Ha PACCTOSIHUM MHOTHX ThICAY KMJIOMETPOB OT OJIMKAMIIIEro HaceJIEHHOTO MyHKTA, I/1€ MOTJIN
ynoTpe6saTh 3ToT uHceKTua (TacManus unu 1or ApreHTHHBI).

Tponocdepa - cambiit HKHUI cnoil atMocdepsl. B Hell cocpenoToueHo oxono 8/10 Bceit
Macchl aTMOC(epHOro Bo3ayxa. Temmeparypa Bo3ayxa ObICTPO MOHMXKAETCs C BBICOTOH BIUIOTH 10
Tporonayssl - BepxHed rpanuibl Tpornocdepsl. Han monrocamu BbicoTa Tpomomaysbl 9 KM, Haj
skBaropoM - 15 kM. Ha ypoBHe Tpomomay3sl TemmepaTypa Bo3ayxa coctaBiuser 60°C. Ot
Tporonay3bl HauMHaeTcsl crpatocdepa, MpocTuparomascs 10 BbICOTh okono 50 kM. B atom croe
TeMIIepaTypa BO3yXa MOHMKAETCS JO MUHUMAJIBHOTO AJisi atMocepsl 3HadeHus -85°C. XoTs 030H
BCTpEYAETCs Ha BCEX BBICOTAaX, HO MMEHHO B CTpaToc(epe KOHICHTpAIHsI €ro HanOoJbIas. 31ech OH
o0pa3yeT 030HHBIN IKpaH. MakcuMalibHas IUIOTHOCTh 030HA JJOCTUTaeTcs Ha BbicoTe 0KoJo 30 KM B
AKBATOpPUAIBHBIX pailoHax M 18 kM - Hax momocamu. O30HHBIN SKpaH, MOTJIOMIAOIINN OOJBIIYIO
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4yacTh yJibTpauoIeTOBONW COJIHEYHOW paaualliu, ChIrpajl IJIaBHYIO pOJib B 3BOJIONUU Ouochepsl,
IIOCKOJIBKY €ro 3alllUTHOE JEHUCTBUE MPENONPENEIINIO 3aCEIEHHE KOHTUHEHTOB JKHBBIMHU
OpraHu3MamH.

Biausinue 3arpsi3HeHUs1 aTMOC(epPhbl HA IKOCUCTEMBI

Oco0yro OMmacHOCTb NPEIACTABISIET HCTOHUYEHHWE O30HOBOTO »JKpaHa IIOJ BO3JCHCTBUEM
XJIOPCOJEPIKALINX OPraHMYECKUX BELIECTB, MOCTYMAOIIUX B aTMOC(Eepy U3 Pa3IUuYHbIX HCTOUHUKOB
U, B YaCTHOCTH, MPHU HCIOJIB30BAHUU a’3pO30JeH (J1e300paHTOB, JTAKOB ISl BOJIOC U T.1.). YKe
ceiiyac B pe3yJbTaTe YCWJIMBLIETOCS BO3JCHCTBUS YIbTPa(UOIECTOBOTO H3IIyUYEHHUS] BO3POCIIO
KOJIMYECTBO CIy4aeB PAKOBBIX 3a00ICBaHUIA.

BricBOOOX1asi B Ipolecce TOpeHUs pazHooOpa3HOro TOIUIMBA TPOMAJHOE KOJHYECTBO
YIJIEKUCIIOTO Ta3a M IOBBIIIAs €ro coliep)kaHue B arMmocdepe, YelIOBEeK CIOCOOCTBYET CO3JaHHI0
«MapHUKOBOTO 3((ekTay, Tak KaK YrJIEKUCIbIH ra3 MemaeT OTPAXEHUI0 HH(YPAKPACHBIX (TEIUIOBBIX)
myueit ot 3emin oOpatHo B KocMoc, 4To BeJeT K MOBBIIEHUIO TEMIEPAaTypbl HA €€ MOBEPXHOCTH.
Pe3ynbraToM MOXKET CTaTh pe3Koe M3MEHEHHE BCEX KIMMATHYECKHX (AKTOPOB, TasHUE BEYHBIX
JBJ0B, IOJILEM BOJIbI B MUPOBOM OKE€aHe, 3aTOIUICHHE T'yCTO3aCelIEHHBIX TTOOEpex Uil

OToMy mporeccy IPOTUBOCTOUT APYTOl - 3arpsisHEHHE aTMOC(Ephl Caxei, MbUIbI0 U APYTUMH
BEILIECTBAMH, KOTOPBIE 3a/ICPKUBAIOT MPOHUKHOBEHUE KaK CBETOBOrO, TAK U TEIIOBOI'O CIIEKTPOB
COJIHEYHBIX JIy4e ¢ Takoil CHUJIOW, YTO CIEeAyeT OIacaTbCsl HE «IIAPHUKOBOTO», a «JIEIHUKOBOIO»
addexra.

Bynymas sBomonus KiaumMarta 3eMJM 3aBHCHT OT BO3JCHCTBHS 4YeJOBEeKa Ha aTMmocdepy.
[locnennee ocraercs NBOWCTBEHHBIM, TAK KAK OHO IMPEJACTABICHO, C OJJHON CTOPOHBI, HArPEeBaHUEM
HIDKHUX CJIOEB Tpomoc(epbl MOJ BIUSHHEM BBIOpOCA YIIIEKHCIIOTO Ta3a, C APYroi CTOPOHBI, - HX
OXJIOKJCHUEM TI0J] BIUSHUEM MIPUMEceH, MOCTynaoumx B Tponocdepy u crparocdepy. I'mobdanpHas
TeMieparypa OyJeT MOBBIILIATHCS WIM MOHUXKAThCS B 3aBUCUMOCTH OT TOT'O, Yb€ BIIMAHHUE OyneT
npeodyiagaTh - yriaeKUCIOro raza Wid MpUMeceil MCKYCCTBEHHOTO MPOUCXOXKACHHsS (caxka, MbUIb U
JpyTUe TBEP/bIE B3BELICHHBIE B BO3YXE YACTHIIbI).

bonbmmucTBO yuensix (Y. Mutuenn, JI.b. Illneiinep u a.p.) OpUIUIM K €IMHOMY MHEHHIO O
npeobiasaoneM BIMSHAN MpUMecel Ha Tio0aNbHyr0 Temnepatypy, HaunHas ¢ 2000 roxa Pa3yn u
[IIueiinep npeAcKas3blBalOT Ja)Xe HACTYIUIEHHE HOBOIO JIEHMKOBOIO Iepuoaa B 21 Beke, eciu
LIMBUJIM3AUsl OKa)KEeTCs HECHOCOOHOM B OmpkaiiiieM OyAylleM CHpaBUThCS C 3arpsi3HEHUEM
aTMoc(epshl.

IIpu cropanum mr00Or0 MCKOMAeMOro TOIUIMBA B aTMocdepe, KpoMme YIJIEKHCIOro Tasa,
MOTaJIal0T OKCHJIBI cephl U a3oTa. [locnennue oOpasyroT B aTMocepe ¢ BOASHBIM MApOM PacTBOPHI
KHCJIOT, TIPOJIMBAsICh HAa 3€MJII0 B BHUJI€ KUCIOTHBIX O AeH. OHU TyOAT BCe IKOCUCTEMBI Onochephl:
BOJIOEMBI, JIeCa, TOYBBI, MX JKUBOE HACEJIEHUE, YTO OTPa)XacTcsl Ha 3J0pOBBE JIOACH, TaKk Kak
BBITECHEHHE KHMCIIOTOM M3 MOpOJ Pa3jIMUHBIX TOKCHMYHBIX MaTepUaioB - PTYTH, CBUHIIA U JIPYIHX
MaTepualioB BeAET K 3arps3HEHUIO WMMH IUTbEBOM BObI, IOBBIIIEHUIO HMX YpPOBHS B pbIOe,
noTpebsieMoi YeoBEeKOM. TPYyIHO Aake MPHUOIMU3UTENIHHO OMPENETUTh BECh SKOHOMUYECKUNA U
HKOJIOTHYECKUH yI1ep0 OT 3TOro nporecca.
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2.5 JIEKIIMSI 5. (2 uaca) BUJIBI 3ATPSI3SHEHUI OKPY/KAIOIIEN CPEJIBbI

3acpasnenue nous. Obwue nowamus o 3azpsazHeHuu 2uopocgepwl. buonocuueckoe sazpsasnenue
600. Xumuueckoe 3azpsA3HeHue 600. IKOIO2UYECKUe NOCIeOCmEUsl XUMUUECKO20 3A2PA3HEHUs.
npupooHsix 800. Tennosoe 3azpsasnenue. Paduoakmusnoe 3acpsasHenue. Dkonozuyeckue NOCIe0Cmeus
paduoakmueﬂoeo 3AcPA3HEHUA.

3arpsizHeHHe N04YB

llousa, m.e. nosepxHOCMHbIN CNOU 3eMHOU KOpbl! MONYUHOU 6 HECKOIbKO O0eciamKos
canmumempos, 0o1adarwull nI00opoouem, 0Opazyemcs U3 NPOOYKMmMo8 paspyuleHust 2OpHbIX Hopoo
noO0 GIUAHUEM KIUMAMA IHCUHEOEAMENTbHOCMU MHO2UX NOKOAEHUU PACMUMENbHBIX U HCUBOMHBIX
OpP2aHU3MOS.

[TouBa BBICTYNAeT B POJIM TOCPETHHKA MEXAYy aTMmocdepoil W THIpOocdepoil Ui BCEro
KOJIMYECTBA JIF0OOOr0 3arpsi3HSIONIETO BEIIECTBA, BHIOPACKIBAEMOr0 YENOBEKOM B Bo3ayxX. [loaTomy
npeXxae, 4YeM paccMaTpHuBaTh 3arps3HEHuE THIPOc(epbl, HEOOXOAMMO HU3YyYUTh IOCIEICTBHA
3arpsi3HeHus ToYBbl. O4YeHb YacTO 3arpsiI3HEHUS MONaAaoT B ruapocdepy uepes Jurochepy.

Bce XxuMHKaThI, HCHOIB3yEMbIE B CEITLCKOM XO3SHCTBE, MOXHO pa3JeliuTh Ha MHHEPAJIbHBIC
BEIIECTBA M CHHTE3WPOBAaHHBIE OpPraHUYECKue coeanHeHus. [locieanne OTBETCTBEHBI 32 TO, YTOOBI
M30BITKH  OTXOZOB  CEIbCKOXO3SWCTBEHHOTO IPOUCXOXKICHHS, IOlydaeMble B  IpOLEcce
MPOU3BOJICTBA WJIM TOTPEOJICHUSI TPOAYKIUHM 3eMJIEACIHss M >KABOTHOBOJCTBA, OOJbIIE HE
BO3BpAIIAJIUCh HA TOJS, KaK 3TO ObUIO B TPAJAULIMOHHOM 3eMIICNIEIHH. DTU MPOIYKThl OONbIlE HE
BKJTIOYAIOTCS B IPUPOJHBIE KPYTOBOPOTHI BEUIECTB, a BRIOPACHIBAIOTCS HA CBAJIKH, I B PE3yJIbTaTe
OpO’KEeHHUS BBIIEISAIOTCS TOKCUYHBIE CEPHbIE U aMMOHUWHBIE COETUHEHUS, KOTOphle 00YCIIaBIUBAIOT
YCHITUBAIOIINECS 3arpsiI3HEHUS TIOYB.

[Iupokoe KCIONB30BaHNE MCKYCCTBEHHBIX BEIIECTB (XMMHUYECKHUX yIOOpEHUH, MECTULIHIOB)
BeAET K HEOOPATUMOMY 3arps3HEHUIO KyJIbTHBHPOBAHHBIX 3€MEITh.

XuMuyeckue yIoOpeHHs BBOJAT B TIOYBY C LETbI0 YBEJIWYEHHUS  YPOXKalHOCTH
CEeNTbCKOXO3SMICTBEHHBIX KYIbTYp. BMecTe ¢ yposkaeM H3BIMAIOTCS M3 TOYBBI HMHUTATENbHBIC IS
pacTeHuii 3JeMeHTHI: a30T, pocdop, Kanauil 1, B MEHbIIEH CTeTIeHH, cepa, Kalblui, MarHU| U ApyTUe
MUKpOdsieMeHTHI. Clie1oBaTeNlbHO, HEOOXOAMMO BOCCTAHOBUTH UX MOTEPIO ITyTEM BHECEHHS B TIOYBY
¢docharToB, HUTPATOB, coslell KU U IpyTUe B KOJTUYECTBE, SKBUBATEHTHOM U3BATOMY C YPOXKAEM.

Haunbonee 4YacTo WCHOIB3yeMBIMH XUMHUYECKUMH YIOOPEHUSMH TPUHATO CUUTATh: HHUTPAT
aMMOHHUS, HUTpAT KalbIUs, Cylb(aT aMMOHUS U MOYEBHHY (KOTOpas MpeBpallaeTcs B HUTPATHI
yepe3 TMOCPEACTBO OakTepuil - HUTPOPHUKATOPOB, MPUCYTCTBYIOUMX B 1ouse). Dochop
ynotpebnsiercss B Buue cynepdocdaToB (pacTBOpuMBIX opTodocdaTtoB). XJIOPUCTBHIA Kaluid u
CWJIBBUHMT (JIBOMHOMN XJIOpPHJI KaJIisg U HATPUS) BXOAAT B COCTaB OOBIUHBIX KAIMWHBIX yao0penuid. C
1945 mo 1965 rr. mupoBoe moTpebieHre XMMHUYECKHX YJI0O0peHuil yBennuuiock B 6 pa3. Kpome
Toro, cynepdochaTsl comepkaT JOBOJBHO BBICOKHH TIPOLEHT 3arps3HAIONMX TOKCHYHBIX
AJIEMEHTOB: MBIIIbsIKA, KaJMHs, XpoMma, MeAHW, CBUHIA, LMWHKA. MHOTHE W3 A3THX JIIEMEHTOB
MAJIOTIOABIDKHBI B TIOYBE, TE€ COCPEAOTOYCHBI KOPHEBBIE CHUCTEMBI PACTEHHH B TEUCHHE MHOTHX
necarunetuil. Takum 06pa3oM, IPOUCXOUT 3arps3HEHUE UMHU CEIIbCKOXO03SICTBEHHBIX MTPOAYKTOB.

[Tonckn MakCHMaTbHON MPOAYKTUBHOCTH 3€MEBHBIX MAaCCHBOB TPUBOJIAT K TIEPEHACHIIIICHUIO
MOYB XUMHUYECKUMHU YIOOpEHUSMH. JTO SIBJICHUE MPEACTaBIsIeT COOON HOBBIN (haKkTOp 3arps3HEHHs
CEITbCKOXO03SHCTBEHHBIX YTOIUH, TOCIEACTBUSIMHI KOTOPOTO HENTB3sI TPEHEOPEYb.

B oTnuume oT Bcex APYrUx 3arpsA3HSIONIMX BEIIECTB MECTHIIMbI IPEIHAMEPEHHO PACIIBUISIOT B
€CTEeCTBEHHOH Cpefie UTsl YHUUTOXKEHHUSI HEKOTOPBIX Napa3uTOB TIOMANTHHUX KHBOTHBIX FJTH YEJIOBEKA
U HCTIOJIB3YIOT B CEIBCKOM XO3SIHCTBE 7151 60PbOBI C BPEAUTENSIMHU PA3IMUHBIX KYJIbTYD.

CoBpeMeHHBIE TECTUIUIBI, KaK MPaBHJIO, SIBISIOTCS OPraHUYECKUMH CHHTE3MPOBAHHBIMHU
BemlecTBaMu. X Ha3BaHME NMPOU3OILIO OT aHTIHUICKOro cioBa Pest, 4To O3HAYaeT «PACXUTUTEID,
TTOXKUPATEIT.

Ilecmuyuowsl! Oenam Ha credyowue Kameeopuu: UHCEKMUYUObl, NPeOHA3HAYeHHble Ol
VHUYMONCEHUST 8PEOHbIX HACEKOMbIX, QYHIUYUObl, cryxcawjue OJisi YHUUMONCEHUs 8030youmerel
2pUbHLIX U Oakmepuanvhvlx — Oone3nel pacmeHull; 2epouyuUodbl, NO3680JAIOUUE VHUUINONCAMD
COpHAKU, POOeHMUYUObl, ynompeobasiemvle NPOMUE CPbI3VHO8, HeMamoyuosl, MOKCUYHbIE OJIs
uepeell, 8bI3b18AIOWUX OOJIE3HU PACMEHUI.
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[ToBceMecTHOE HUCIOIB30BAaHUE TMECTUIMIOB HAYAJIOCh B KOHIIE BTOPOM MHpPOBOW BOWHBI. B
1939 roay B 3amaanoii EBpone Obu10 paspaborano aBa cuinbHOAeHCTBYOmUX HHCeKkTUmaa: JJAT u
I'XII'. Yepesz 30 ner mocne otkpeitust AT Obun 3amperieH. MHCEKTUIIMABI pa3fensioT Ha TPHU
OCHOBHBIE€ TPYIIbl: MUHEpAJIbHBIE BEIIECTBA, WHCEKTHUIMAbl PACTUTEIILHOIO MPOUCXOXKIACHUS U
OpraHMYEeCKHEe CHHTE3WPOBAHHBIC BEIIECTBA, KOTOPHIE B HACTOSIIEE BpeMs YHOTPEOJSAIOTCS yalie
IPYTHX.

CoBpeMeHHbIE CHHTE3MPOBAHHBIE HHCEKTHIMJbI TOKCHMYHBI M CIOCOOHBI BBI3BAaTh OBICTpOE
OTpaBJICHUE HACEKOMBIX KaK MOJIE3HBIX, TAK U BPEIHbIX.

OYHIUIMABI TO3BOJISIIOT YCIEHUTHO OOpOThCS € BO3OYAUTENSIMU TPUOHBIX U OaKTepUaNbHBIX
Oone3nelt (pxaBumHA KapTodenss W BUHOTPaaa, TOJOBHS Ha 37akax u jap.). Cambie crapbie U3
U3BECTHBIX (YHTUIUAOB - COJM MEIHU, Cepa, KOTOphIe BCE 4Yallle 3aMEHSIOTCS OpPraHUYeCKUMU
coenuHeHUsIMU. B Hacrosimiee BpeMsi HIMPOKO MNPUMEHSIOT Pa3IMYHbIE PTYThCOJEpXKAIUE U
MBIIIBAKCOAEpKaIIKe (QYHTUINIBI, 00J1a/1a10111e BBICOKOI TOKCUYHOCTBIO.

W3 repOunmoB Haubomnee pacrnpoctpanensl 2, 4-J1, 2, 4, 5-T u cumasun. [Ipumenenue 2, 4-/1,
2, 4, 5-T amepukanckoii apmueid BO BbeTHame C 1eIbI0 YHHUYTOXXCHHS JUCTBBI uMeno 106
KaTacTpo(uyecKux MOCIeACTBUN A7 payHbl, PIOPHI, UTO IPUBEIO K 3aPAKCHHUIO HACSTICHHSL.

CuMa3uH HCIONB3YeTCs MJIs MPOMOJKH KYKYpy3bl W APYTUX KyIbTyp. OTOT TepOUIua
ocTaHaBIUBaeT POTOCHHTE3, U JTF0OOE pacTEHUE HE CITOCOOHO (PUKCHPOBATH YTIICKHUCIIBIN Ta3.

[lectumua, kakuM OBl OH HU ObLI, HEM30EKHO BBHI3BIBACT TIIyOOKHE HW3MEHEHUs BCel
9KOCUCTEMBI, B KOTOPYIO ero BHeApwuiau. Ero nmelicTBue HHKOrJa HE OBIBACT OJHO3HAYHBIM, YTO
BBITEKAET U3 COBOKYITHOCTHU IKOJIIOTUYECKUX CBOMCTB, MPUCYIIUX BCEM MECTUIIUAAM:

1. Tlectuiuapl B OOJNBIIMHCTBE CAy4YacB MMEIOT INMUPOKHHA CIIEKTP TOKCHYHOTO BO3JCHCTBUS,
KaK Ha BHJIBI PACTEHWH, TaK ¥ HA BHUJbI )KUBOTHBIX. Ha3zBaHWe QyHTUIUIBI, TePOUIMIIBI U JPYTHE HE
JIAIOT MPEJCTABICHUS O PEAIbHOM BO3/ICHCTBUU ATHX BEIIECTB, KOTOPOE 3HAUUTEIBHO LIUPE.

2. TlecTUIMIBI OYE€Hb TOKCHYHBI JJISL BCEX )KUBOTHBIX.

3. IlecTuimasl YEIOBEK HCIIOIB3YET C M[ENbI0 YHHYTOKEHHS OrPAaHWYEHHOrO 4YKCia
OpPraHu3MOB, COCTaBIsOMMX MakcuMyM 0,5% oOriero yucia BUAOB, Hacemsomux ounochepy, camu
K€ TIECTUIIUIBI BO3JCHCTBYIOT Ha BCE JKUBBIC OPTaHU3MBI.

Kak mnpaBuio, HCHONB3YIOT 3HAYUTENBHO OOINBIIE MECTUIUAOB, YeM HEOOXOAUMO s
YHUUTOXKEHUSI ~ BpEAUTENS: IpEeJHAMEPEHHble M3JIMUIIKA  00paboTKM  mojiell  OOBSACHSIOT
"HaJIeXXHOCTBIO".

[Tmomanu, Ha KOTOPBIX pPACHBUISIOTCS TECTUIHJIBI, OYE€Hb 3HAYWUTENbHBI, B EBpore oHu
HCYHCIISIOTCA JECSITKAMU MIJIJTHOHOB T€KTapOB.

MHorue u3 3TUX BEIIECTB MOTYT COXPAHSTHCS B TTOYBE MECSIIAMU U B TEYEHHWE MHOTHX JIET. JTa
CTaOWUIBHOCTh YpeBaTa pPa3NUYHBIMH  OTPULIATENILHBIMH  TOCIHEACTBHUSIMH, CBSI3aHHBIMH  C
3arps3HEHUSIMU PA3TUIHBIX YKOCUCTEM.

[lecTuun bl pacipoOCTPAHSIIOTCA JAIEKO 32 MPEAEIaMU T€X YKOCUCTEM, IJI€ OHU MPUMEHSIOTCS.

Bricokasi TOKCHYHOCTH TECTHUIIMIOB NPHUBOJUT K 3arps3HEHUI0 Pa3TUYHOM JKUBOTHOM H
PaCTUTETHHOM MHUIIIH.

[Mectunmapr yOMBAIOT HE TOJIBKO HACEKOMBIX-BpPEAUTENEH, HO M B TaKOW JXK€ CTENEHHU
HACEKOMBIX-OMBLTUTENEH pacTeHui, 63 KOTOPHIX HET HU MeJa, HU YpOKasl.

Bce 310 moOyamino TOKCHKOJIOIOB, 3KOJIOTOB, JUETOJIOIOB U arpOHOMOB pa3padoTaTh HOBHIE,
OMOJOrMYecKre MeToAbl OOpbOBbI, TMPH KOTOPBIX OKpYXKalomlas cpefa He 3arps3Hsiach Obl
TOKCHYHBIMHU BEIECTBAMH IIHUPOKOTO CIIEKTPa JCHUCTBUSI.

OcHoBHasl 3aa4a Ipu OMOJIOTHYECKON O0ph0Oe - BCEMH CPeCTBAMH COKpAIaTh YUCICHHOCTh
KaKJIOTO BUJA BPEIUTENs, CHIKATh POXKIAeMOCTh BpeauTens. B ocHoBe 3Toit OOpHOBI JIEKUT
MPUHIHUIT HKCIOJb30BAHUS €CTECTBEHHBIX BparoB BpeAUTENECH -Mapa3uTOB U XHUIIHHUKOB IS
YBEITMYEHUSI POCTAa CMEPTHOCTH TEPBBIX. B TeueHue mocieHero ASCATUICTHS HAMETHIINCh HOBBIC
MyTH Pa3BUTUA OMOJIOTHYECKOW OOpHOBI, HANIPABIEHHBIE HA YMEHBIIEHUE POXKIAEMOCTU BPEIHBIX
HAaCeKOMBIX TyTeM CTepuiau3anuu ocobeil. CTepWSIbHBIN WHIAMBUIYYM pacIpoCTpaHsSET CBOE
Oecriioiue B TMOMYJISINY, TaK KaK HHIYIIUPYET €ro y CBOETO MapTHEPA.

OO0uue mMoHATHSA 0 3arpsi3HEHUM ruapochepsbl

3arpsi3HeHrne KOHTHHEHTAJIbHBIX U OKEAaHMYECKHX BOJ - 3TO MpolOiieMa Hammx JHeil. BoaHbIi
KpU3HC 3aXBaTHJl TMPOMBIIUICHHO pa3BUTBIE CTpPaHbl, pPa3BUBAIOIIMECS CTPaHbl C 3aCYILIUBBIM
KJIUMATOM, TJI€ CEITbCKOX035iCTBEHHOE MPOU3BOJICTBO OTPAHUYEHO OTCYTCTBUEM BJIarH.
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MHOrounciaeHHbIE TBEPABIEC 3arPA3HAIONINE BEIECTBA MOTYT PaCTBOPATHCS B BOJE WIH XKE BO
B3BEIICHHOM COCTOSIHMM TIEPEHOCUTHCS Ha OTPOMHBIE pacCTOSIHMS OT MecT cOpoca. Benenctsue
TOMOTE€HHOCTH BOJIHOM CpeZbl OTPABIISAIONINE BEIIECTBA OKA3BIBAIOT BO3ACHCTBHE HA BCE OPTaHU3MBI,
OOUTAIOIIME HUXKE MO0 TEUCHUIO PEKH, a B HEKOTOPBIX CIy4asx M B MOpE, KyJa peKa Brajaer.

Jlpyrast 0COOEHHOCTb MpPOOJIEMBl 3arpsA3HEHUSI BOJ COCTOUT B TOM, UYTO BOJAA COJCPHKHT
OTHOCHUTEJIEHO HEOOJIBIIOe KOJIMYECTBO PACTBOPEHHOTO KHCiIOpoaa. C MOBBIIMIEHUEM TEMIIEPATypHhI
BOABI COJEpP)KAaHUE KHUCIOpPOJa B BOJE YMEHBIIACTCA, a IPU OJMHAKOBOM TEMIIEpaType OHO
3HAUUTEIILHO MEHBLIE B MOPCKOH BOjE, ueM B IIpecHO. Kuciopoa OTHOCHUTCSA K JIMMUTHPYIOLIUM
¢dakTopam 11 OOJIBIIMHCTBA OPraHU3MOB, KaK B IIPECHBIX, TaK U B COJIEHBIX Bojax. Paxkmopul,
coepacusalowjue pazeumue Op2aHuU3MO8 U3-3a HeOOCMamKa Ul Ux u3OblmKa no CPAGHEHUIo ¢
nompebHOCMAMU, HAZLIUIOMCS TUMUMUPYIOUJUMU.

OTHOCHTENBHO HM3KOE COJEP’KAaHUE KHCIOpOJa B BOAHON CpEle YpPEeBAaTO OINACHBIMU
HOCTEICTBUAMM U1 (hayHbI IPECHBIX U MOPCKUX BOJ:

- IMPECHOBOJHBIE W MOPCKHE >XUBOTHBIC MJISi YIOBJIETBOPEHHUS META0ONIMYECKHX MOTPEeOHOCTEH
HYKJAI0TCS B MHTEHCUBHOHM IMPKYJIALUM, KOTOpas oOecreuuBaeT *aOpaM KOHTAKT C OIPOMHBIM
00BEMOM BOJIbI, YTO HEOOXOIUMO JUIS TOTO, YTOOBI M3BIEYh JOCTATOYHOE KOJHMYECTBO KHCIOPOJA.
OTO CHUJIBHO YBEIMYMBAET PUCK IOIJIOLICHUS JICTAJIbHBIX (CMEPTENIBHBIX) /103 TOTO WM HHOIO
TOKCUYHOI'O BEIIECTBA;

- MOpPCKHE JKHMBOTHBIE MOIYT OLIyIIaTb HENOCTATOK KHUCJIOPOJA, €CIU IO0J BO3AEHCTBHEM
€CTECTBEHHBIX MJIM MICKYCCTBEHHBIX (PaKTOPOB TEMIIEPATypa BOJbI TIOBBIIIACTCS.

Temmeparypa CIyXHUT OrpaHUYMBAIOIIUM OHOTHYECKUM (PAKTOPOM B OKEAHHMUECKUX U
KOHTMHEHTAJIbHBIX BOJAX, TAK KaK OOJIBIIMHCTBO UBYILUX B HUX OPraHU3MOB -CTEHOTEPMHBIE, TO
€CTb MOTYT IEepEHOCUTH JIMIIb HeOoJblIne KosuebaHus TemmnepaTyp. B cBsa3u ¢ 3Tum konebaHus
TEMIEepaTyphbl, BBIXOJSAIIME 3a NPEICNbl ECTECTBEHHBIX, MOTYT BBI3BATh KaTacTPOPHUUECKUE
NOTpsICEHUs1 B OMOLIEHO3aX BOJHOW cpenbl. B uyacTHOCTH, TEIUIOBOE 3arpsi3HEHHE, BO3HUKAIOLIEe
BCJIEJICTBHE cOpOCa TEIUIBIX BOJ B PEKH JIEKTPOCTAHIIMSIMH, SBISETCS B HACTOAIIEE BPEMs OJTHOU U3
OCHOBHBIX IIPOOJIEM 3arps3HEHUS OKpY KaroIlel cpeibl.

Cpenu MHOTOUYHMCIIEHHBIX (DaKTOPOB, CIIOCOOCTBYIOUIMX 3arpsi3HEHUIO BOJBI, Pa3IHYaOT
cileayronye: OHOJIOrMYecKre (MHUKPOOPIaHU3Mbl M CIIOCOOHBIE K OpOXKEHHIO OpraHuYecKue
BEIIECTBA), XUMHUYECKHE (BCEBO3MOXKHBIE TOKCHUYHBIE WM H3MEHSIOIIME COCTaB BOJHOW Cpelbl
BEIIEeCTBA) U pU3NUecKre (HarpeBaHue, paauoaKTUBHOCTb).

BuoJsiornyeckoe 3arpsisHeHue BOJ

buonorudeckoe 3arps3HeHHE MPUBOJUT K CHIBHOMY OaKTepHOJOTMUECKOMY 3arps3HEHHUIO
BOJIbI, CIOCOOCTBYET pPAacCIpOCTPAHEHHIO TAaKUX CEPbE3HBIX MATOreHHBIX 3a00JeBaHUl, Kak THU(,
JU3EHTEpHs], KUIIeUyHble MH(EKINH.

Kpome ropoackux CTOYHBIX BOJ, OMOJOTMYECKOMY 3arpsi3HEHUIO CIIOCOOCTBYIOT CTOKHM BOJ
Pa3NUYHBIX MPEINPUATHI MUIIEBON MPOMBIIIJIEHHOCTH: OOCH, MOJOYHBIX M CaXapHbIX 3aBOJIOB,
ceIpoBapeH U T.1. [1o 3arpsi3HeHNnI0 OPraHUKOM IEJUTI0JIO3HO-0yMaXkHasi MPOMBIIIIJIEHHOCTh CTOUT Ha
OJTHOM M3 TEpBBIX MECT, TaK Kak LeUT0Ja03H0-0OymaxHbIii koMOuHat (LIBK) BbIOpachiBaeT BojBI,
Oorarble OpPraHWYECKUMHU COEAUHEHHSIMH (IJIIOLMIaMHu), O00JaJalollUMU  CIIOCOOHOCTSAMHU K
obicTpoMy Opoxenuto. LIBK cpeanelt MomHOCTH 3arps3HsS€T BOAY B TOW K€ CTENEHH, YTO U TOpPOJI €
HacenenueM 6500000 xuremneit.

Opranuyeckoe 3arps3HeHHE OObIYHO OLEHMBAIOT OMOXMMHUYECKUM MOTPEOIIEHUEM KHCIOpOoaa
3a 5 cyrok (BITK5). DT0 mo3BoiseT OMpeaeianTh, KaKoe KOJHMYECTBO KHCIOPOJa HEOOXOIMMO
MHUKpPOOPTraHU3MaM-JAEeCTPYKTOpaM JUIsl MOJHOM MHMHEpAIM3alMi BCEr0 HECTOMKOIO0 OPraHMYECKOTO
BELIECTBA, COJIEPKAIIErocsi B OJJHOM JIUTpe 3arpsizHeHHoM Bonbl. B ITapuxe BITIKS pasHo 70r/cyTku
Ha OJHOrO u4eloBeka. Boja cuMTaeTcs NUTHEBOM, €CIM KOJIMYECTBO COJEPKAIIMXCA B HEH
oprannuyeckux BemiecTB cooTBeTcTByeT BIIKS meHee SMr/i, uro HaMHOIO NpEBBINIAET BETUYHUHY
BITKS s [Mapuxka.

XumMuyeckoe 3arpsi3HeHUE B0/

XUMHUYECKOe 3arpsi3HeHHE BOJ MPOUCXOJIUT B pe3ylbTaTe BbIOpOca B HHUX PAa3IUYHBIX
XUMHYECKUX COEAMHEHUN, HCIOIb3yeMbIX B CEJIIbCKOM XO34iCTBE, a TakKe OTXOOB
METAJITyprUUECKUX U IPYTUX MPEANPUATHI.

Takumu coenvHEHUsSMH, OOJAAAIOMIMMU BBICOKOM TOKCHYHOCTBIO, SIBJISIIOTCS MPOU3BOJIHBIE
pTytH. MupoBoe NpOM3BOACTBO PTYTH B HACTOALIEE BpeMs MpeBbICUIO 10 ThICAY TOHH B rOJ.
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Kpome Toro, eme 3 ThICAYM TOHH €XETOJHO BBIOpAchIBaeTCsl B aTMoc(epy IMpU CHKUTaHUU
uckonaemoro tormsa. Okosno 20% 3TOro KoJM4yecTBa HaXOAUT MPUMEHEHHE B NIPOMBIIIIEHHOCTH,
OCTaJIBHOE K€ MOMAJaeT B OKPYKAIOLLYI0 cpeay. ExXerogHo peku NpuHOCAT B OKEaH OKOJIO 5 ThICSY
TOHH PTYTH.

3arpsA3HeHNEe KOHTHHEHTAJIbHBIX U OKEAHMYECKUX BOJ| YIVIEBOJOPOJAMH - OJHO M3 OCHOBHBIX
BUJIOB 3arpsi3HEHHsI TUApPochepsl COBPEMEHHBIM IUBWIM30BAaHHBIM oOmmecTBoM. ToT (akT, 4To
CYLIECTBYIOT paiiOHBl MOps, Ille He()TEHAJIMBHBIM CyAaM pa3pelieHo cOpachiBaThb BOAY IOCIHE
MIPOMBIBKH TaHKOB, ITOTIMPAET BCE OCHOBHI OKeaHorpaduu. B HEKOTOPHIX pailoHax MOpel, HECMOTPS
Ha oOwiue pbIObl, € HEBO3MOXKHO YHNOTPEONIATh B IMHMILY H3-3a HENPUATHOIO BKYyCa, KOTOPBIH
npugaet el Herb. OCHOBHBIM HCTOYHHUKOM 3arpsi3HEHUH OKEaHMYECKOW CpeJIbl SBISIETCS MEPEBO3KA
He(TH, aBapuM Ha IOJBOJAHBIX CKBAXMHAX M Ha HE(TEHAIMBHBIX CyJax, a TakkKe Ha HEQTSIHBIX
pa3paboTKax B OTKPHITOM MOpeE.

Cy1iecTByeT MHEHUE pa3IMYHbIX aBTOPOB, YTO B MUPOBOI OKeaH U3 Pa3IMUYHbIX UCTOYHUKOB B
pe3yabTare OesTeIbHOCTH YelOoBeKa IMomajgaeT 5 MiiH. ToHH HedTu B rof. Ilockoibky onHa TOHHA
He(TH, pacTEeKasACh M0 MOBEPXHOCTH OKEaHa, 3aHMMaeT IUIOoaab 12 KB. KM, TO, BEpOsTHO, MUpoBOit
OKeaH YK€ JaBHO MOKPBUICS ObI TOHKOH MOBEPXHOCTHOMH MJICHKOH YTIIEBOJOPO/IOB.

KoHTHHEeHTanbHbIE BOABI TAKXKE CUIIBHO 3arps3HEHbl YIJIEBOAOPOAAMHU: 3TO CTOYHBIE BOIbI
He(TENEepPEeroOHHBIX 3aBOJOB, CMEHa Maciia B aBTOMOOWIAX, YTEYKHM Maclia W3 KaTepos,
paciieckMBaHue O€H3MHA U TU3EIbHOTO TOIUIMBAa B MOMEHT 3alpaBKu aBToMoOmiel. Kpome Toro,
OCH3MH MpHUIAET BOJC HEMPUATHBIN BKYC Jake MPU OYEHb MaJbIX KOHIEHTpanusx B Heil. Ciemyer
OTMETHTb, YTO BOJIbl BCEX PEK B IMPOMBIIIJICHHBIX CTPaHaX COJAEpKaT yrieBoaoponsl. Tak, Peiin B
CBOEM HW)XHEM TEUYEHUH MEPEHOCHUT OKOJIO 12 TBIC. TOHH HEPTENpOAyKTOB B ACHb. OueperHbIM
3arps3HUTENIEM SIBJISIFOTCSI MOIOLIME CPEJICTBA, KOTOPBIE COJIEPKAaT MaJlOTOKCHUUYHBIE ITOBEPXHOCTHO-
aKTHBHBIE BEIIECTBA M OTOCIHMBAIOIINE peareHThl (epcynbhaTsl, mepoopaTs).

[Ipon3BOACTBO M MCIOJIb30BAaHUE MECTUIMIOB - ONACHBIH MCTOYHUK 3arpsi3HEHUS MOPCKHUX U
KOHTUHEHTAJIBHBIX BOA. Jlpyroil MCTOUYHMK 3arpsi3HEHUs NMPUOPEKHBIX U KOHTUHEHTAJbHBIX BOJ -
00paboTKa HMHCEKTULMJaMU OIPOMHBIX IUIOLIajel, ocyluecTBisemas ¢ Bo3ayxa. OOpaborka
MIECTUIM/IaMU JIECOB U CEIbCKOXO035UCTBEHHBIX KYJIbTYp NPUBOAUT K HAKOIUIEHUIO B TIOBEPXHOCTHBIX
CJIOSIX TIOYB TOKCHUYHBIX BEILECTB, KOTOPbIE MONAJAI0T B BOJOHOCHBIM CJION WJIM BBIHOCATCS B PEKU
NOXKAeBol sposuei. Tak, XJopopraHMYecKHe TMEeCTULUABl ObUIM OOHApYKEHbl B MOPCKUX
OpraHu3Max, MOTOMY 4YTO HEpBbI€ MOTJIOUIAIOTCA HE(PThIO, KOTOPOH 3arps3HEHBl PEKH, MOpS H
OKEaHBbl.

TexHonornueckass HIMBWIN3ALMS UHOTIa HAMEPEHHO, MHOI/Ia CITyyailHO, BEIOpAchIBaeT B BOJIBI
OTPOMHOE KOJIMYECTBO CHUHTETUYECKUX BEIIECTB. B HamM JHM MIacTMacChl SBISIOTCS OJHUM U3
CaMbIX pPAaCIpPOCTPAaHEHHBIX BEILECTB, 3arps3Hsromux Mops. Co3HarenbHbII cOpoc B OKeaH
BBICOKOTOKCUYHBIX OTXOJIOB MOXHO OOBSICHUTH TE€M, YTO OT HUX XOTAT n30aBUThcA. KoHeuHO, 3TH
OTXO/Ibl IOMEUIEHBI B TEPMETUYECKNE KOHTEHHEPBI, HO arpeCCUBHAs COJIEHAs BOJA PAHO WIH MO3]IHO
pacTBOPHUT MaTepual KOHTEHHEPOM M TPOW3OUJIET 3arpsisHeHue okeana. Tak, 18 aBrycra 1970 r.
aMEPUKAHCKUE COJIAThl OIYCTWJIM Ha JHO MEKCHKaHCKOro 3ajliBa KOHTEMHEpHI, COJEpIKallue
MHOT'0 MUJUINOHOM TOHH OO€BOT0 OTPABIISIOIIETO BEIIECTBA CAPUHA, B YACTHOCTU CBEPXTOKCUYHOTO
clokHOro (hocopHoro 3¢upa.

JKOJIOTHYECKHUE NOC/IeACTBUSI XUMUYECKOT0 3arpsi3HeHUs] TPUPOAHBIX BOJ

IIpu opraHuyeckoM 3arps3HEHUU BOJI HHUKAKoW BHJ pbIO, HHUKaKoe OECI03BOHOYHOE,
oOuTaromiee B YUCTON BOJIE, HE MOTYT BBIKUTh B 3apa’kK€HHOM 30HE.

Jnst 03€p, 60JOT, MPYAOB U APYTUX CTOSYMX BUJI XapaKTEPHbI OOJIbIIAs MJIO0IIAIb TOBEPXHOCTH
1 HeOobIlasi CKOPOCTh IBUKEHUS BOJbI. B CBsI3u ¢ 3THM cMeHa BOJIbI U €€ o0oralieHrne KUCIopoIoM
MPOUCXOJUT OUYEHb MeJUIeHHO. Bce o03epa HEM30€XHO HCYE3HYT C JuIa 3eMJH BCJEJICTBHE
MOCTYIUIEHUS MPOAYKTOB 3pPO3UH, NMPUHOCHMBIX BHAJAIOIIMMU B HHUX pEKaMH, a Takxke OypHOro
Pa3BUTHs BOJHOW PAaCTUTEIBHOCTH M APYTUX OPraHU3MOB, BCEISAIOMIMX JaHHBIM (UTOIEHO3. DTOT
MpoLiecC, Ha3bIBaeMbIN ABTpOdUKAIMEN, MPOUCXOJUT B PE3yJIbTaTe MOBBIIICHUS MPOAYKTUBHOCTH
BOJI 03€pa C YBEJIMYEHHEM KOJIMYEeCTBA MMUTATEIbHBIX BELIECTB, B YACTHOCTH; (Ooc(haTOB U HUTPATOB,
YTO CHOCOOCTBYeT OBICTPOMY pOCTY BOJHBIX pacTeHuid. Ilpu STOM MOCTENEeHHO YcKopsieTcs
CEIMMEHTALU, T.€. 03€pP0 YMEHBIIAETCS, 3aTATMBAECTCS UIIOM U IIOCTENIEHHO NCYE3aET.

B ecTecTBeHHBIX YCIOBHSIX 3BTPO(QUKALMHS TMPOUCXOIUT OYEHb MENJIEHHO, B MaciuTade
re0J0rMYECKHX 3I0X.

37



IIponiecc oborameHus 03€pHBIX WIM MOPCKUX BOJ MHUHEPAJIbHBIMU COJIIMU TaKXKE Ha3bIBAETCS
IBTPOUKAIIECH.

YenoBek yckopseT 3BTpoQUKAIMIO, TaKk Kak cOpachlBaeT B 03€pa M 3aKpBITbIE MOPS
3HAYUTEJIbHbIE KOJUYECTBA OPraHMUECKUX BEIIECTB, CIIOCOOHBIX K OpPOXKEHHIO, @ TAKXKE - CTOUHBIX
BOJI, Oorateix ¢ocdaramu (MOIOIIUE CPEICTBA, XUMUUYSCKUE YAOOPEHHS) M1 HUTPATAMH.

Ceroans Bce O6oblIMe anbIuiickue 03€pa U camasi OoibIIas B MEpE 3KocucTeMa Bernnkux 03€p
HaxXOJAUTCS TOJ YIpo30M WIM Ha MyTHM K YCKOpEHHOH 53BTpodukanuu. B cocTosHuM mosnHOM
HBTpOUKAIMU 03EPHAs CHCTEMa, TAaK XK€ KaK U TEKy4YHe BOJbI, IEPEHACHIICHHBIE OPraHMYECKUMHU
OTXOZAMH, YK€ IOJHOCTBIO 3apaXKEHbI U COBEPLICHHO 0€3’KU3HEHHBI.

[Tpu XMMUYECKOM 3arpsA3HEHUH MHOTHE MECTUIM/bI, B YACTHOCTH, BCE TePOULIUIBI, TOKCHUHBI
Uis  (UTOMIIAHKTOHA, YTO MPHUBOJUT K CHIDKEHUIO 4YMCIEHHOCTH pblO. Kpome Ttoro, puiObl
YyBCTBUTEIbHBl K HEKOTOPBIM 3arps3HSIOLIMM BELIECTBAM, YTO CBA3aHO C OCOOEHHOCTAMM HUX
xabepHoi nupkyasauu. Ilectunuapl (naxke Takue Oe3onacHble, KaK aMHUHOTPUA30J1) BO3IEHCTBYIOT
Ha TOHA/Ibl U CTEPUIIN3YIOT KUBOTHBIX.

IIpu 3arpsi3HEHNMH MOPCKHUX BOJ| YIJI€BOAOPOAAaMHU (He(Thb) 4acTO TMOHET UKpa U Monoab. Ilpu
WCTIOJIH30BAHUU MOIOIIUX CPEJICTB UL OYMCTKH MOPCKHX BOJ OT He()TH TMOHYT MOJUTFOCKH, MHJIUH,
KpaObl, KPEBETKH U APYyrHe 0OUTaTeIN MOPS.

B nacrosmiee Bpems Jla-Manm, CeBepHoe u CpemuzeMHOe MOpsi, BCE B OOJBIICH CTEICHU
3arps3HsieMble He(ThIO, IOCTENIEHHO CTAHOBATCS. HEIIPUIOJHBIMU JUIsl OOMTaHUsI MOPCKUX NTULL. Tak,
ObUTO ToJCYMTaHO, 4To exerogHo ot 20000 mo 50000 ocobeii, mpencraButenerr 50 BHIOB (M3
KOTOpbIX 14 yTHHBIX), HacelsroluX noOepexxbe HunuepiaannoB, CTaHOBATCS KEPTBAMU 3TOTO
karactpoduyeckoro 3arpsznenus. B BenukoOopuranun norubarot 10 250 000 Ty B ro.

Ilocne yneryuuBanus Oosiee NErkux (paxiuii ocraBimascs B Mope He(Th MOABEprHETCS
Pa3I0KEHUIO C MOMOILbI0 OakTepuil (Ononerpananus). Paznuunble BUABI yIIIEBOAOPO/A, BXOAAIIUE B
cocTaB He(TH, paziararoTcs a’poOHbIMU OakTepusMU U TpuOaMH, KOTOpbIE €lIe IMOJHOCThIO HE
M3y4YeHbl. DTa MUKpodIopa paznaraetT He)Th Ha COCTABISIONINE, TOKCHYHOCTh KOTOPBIX €Ul OYTH
He ucciaenoBaHa. IIpouecc GakTepHaabHOrO BO3AEHCTBHS JUIMTCA B TEUEHHE MHOTUX HEAEIb WM
MECSIIIEB, 3aTeM 00Pa3yIOTCsl YaCTHUIIBI OuTyMa quamerpoM a0 10 cm, apeiidyromnme mo moBepXHOCTH
OKeaHa.

[IpoxopnuBbele MOpPCKHE pPBIOBI 3arjaTbIBAalOT ATH KOMOYKH, HAaKaIUIMBAIOT 3HAYUTEIbHBIC
KOJINYEeCTBa TOKCHYHBIX BEILIECTB, KOTOPBIE, MPOJBUTAACH MO MUIIEBBIM IIEMSIM, MOTYT JOHTH 10
4eJloBeKa U OTPaBUTh €TO0.

Ha npumepe 3arpsizHeHUs PTYTbIO BHMJHO, KaKHE€ Y>KacHbIE IOCJIEJCTBHS HMMEET MaryOHoe
BJIUSIHUE COBPEMEHHOM TEXHOJIOTMU Ha Omocdepy. BenencrtBue Toro, 4ro HEKOTOpPbHIE MPOU3BOIHBIE
PTYTH pacnajaloTcsi ¢ MOMOINbI0 OakTepuit (OuonmerpaaupyroT) o4eHb cinabo, pPTYTh HMeEeT
TEHJICHIIMIO HAKAIUIMBATHCS B OpraHU3MaxX KHUBBIX CYLIECTB.

B pabotax sIMOHCKUX U MBEJICKUX YUEHBIX OBLJIO JJOKAa3aHO, YTO PTYTh, cOpachiBaeMasi B BOJY B
COCTaBE OPraHMYECKUX WJIM MUHEpPAJIbHBIX COCAMHEHUH, HEM30€KHO MPEBpAIlaeTCsl B METHII-PTYTh,
KOTOpast 04eHb ci1abo Onoaerpaaupyer. PTyTh HakamuimBaeTcs B pa3iIMUHbIX OpraHU3Max, BXOISIIUX
B 3apaXCHHYI0 TPOQHUUECKyIO Lienb. YenoBeka, OTPaBIEHHOTO METUJI-PTYThbIO, MOpakaeT 00Je3Hb
MuHOMaTa 1Mo Ha3BaHMIO pailloHa SMOHCKOM OyXThI, BOJABI KOTOPOHM COAEp)KalIMd 3TO COEIUHEHHE,
BriepBble OoOHapyxkeHHoe B 1953 r. Torma sta OonesHb mopasuiia pbIOAKOB, OCHOBHYIO IHIILY
KOTOPBIX COCTABIISIIM MPOAYKTHI MOPSI.

Jlisa 51Ol OOJIe3HM XapaKTEpHbI HapylLIEHHE CEHCOPHOW M MOTOpHON (yHKUMN OpraHusma,
Cy>XEHHeE TOJIsl 3peHus, YXyALIEeHHE ciiyXa, moTeps pasyma. M3 116 3apeructpupoBaHHbIX ciydyaeB 43
MMEJH JIETAJIbHBIN HCXO/I.

3arpsi3HeHuEe O3EpPHBIX M MOPCKHMX JKOCHUCTEM METHJI - PTYTbKO OTMEUYAETCS HE TOJIBKO B
SAnonuu, HO 1 Ha ceBepHOM ToOepekbe Cpean3eMHOMOPHS, B MPUOPEKHBIX paiioHax Humepmanmos
u [1IBenuu, a Takxke B HEKOTOPBIX KaHAJCKUX 03&pax. [[pndyém, HCTOUHUK HEU3BECTEH.

Kpome Toro, 3arpsisHeHHE PTYThIO, KaKk M JIF00O€ 3arpsi3HEHHE, UMEET MHOXKECTBO OIAaCHBIX
nocuencTBuil. Tak, y He OONEBIINX XKEHIIMH U3 pailoHa MHHOMAaTa pOAMINCH JIETH C CEPbE3HBIMU
BPOXICHHBIMU aHOMAJTUSIMH.

TemnoBoe 3arpsi3HeHHe

[Ipn TemymoBoM 3arpsi3HEHUWH BOJ (BBIOpOCE Temsia B OKPYKAIOLIYI CpPeay) MPOUCXOIUT

paspyuieHue OHOIEeHO30B. TemoBoe 3arps3HEHHE BO3HMKAET, KOIJa MCKONaeMoe TOIUIMBO H
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paclieryieHue ypaHa JoOaBIIAIOT TEIUIO K COJMHEYHOHW paguanuu. OCHOBHOM MCTOYHHUK TEIJIOBOTIO
3arpsi3HEHUS BOJ, - IIPOM3BOJACTBO 3JIEKTPOIHEPTHH, XOTSI B HEKOTOPBIX pallOHaxX CTaJEIUTEHHBbIE U
IpyTHe OTpaciad TSHKEIOW INPOMBINUIEHHOCTH TaKKE€ MOTYT B 3HAQUATEIBHOW  CTENEHU
CIOCOOCTBOBATh 3TOMY 3arpsiI3HEHHIO.

IIpu sTOM npoucxomur cOpoc TEION BOABI B IPECHOBOAHYK MM MOPCKYIO Cpeny, U
IIOBBILIAETCS TEMIIEpATypa MPUPOAHBIX BOJ.

[ToBbllIeHHEe TeMmmepaTypbl CIIOCOOCTBYET TMOENIM BOAOPOCIEH € BBICOKHMHU IMHIIEBBIMU
cBoWicTBaMH (IJ11 OECITO3BOHOYHBIX M IO3BOHOYHBIX) M YBEJIWYCHHUIO BOAOPOCIECH C HU3KHUMHU
aHAJIOTMYHBIMU CBOMCTBaMHM, MOATOMY BHJOBOE DPa3HOOOpa3He U KOJIMYECTBO OECHO3BOHOYHBIX
COKpaIlaercs.

K 0ecro3BOHOUHBIM OTHOCSTCS BHUCIOHOTHE pauku (JadHHUM), KaK NPECHOBOJHBIC, TaK MU
MOpPCKHE, TaMMapH/Ibl, TIOCIECAHUE COCTABIISAIOT BAKHYIO YacTb MUTAHUS MOJIOAM JIOCOCEBBIX PHIO,
JIMYMHKY PA3JIMYHBIX HACEKOMBIX (ITUINA I PbIO), MOJUIIOCKU U Apyrue. Mopckue 0ecrio3BOHOYHbIE
Oosee ysI3BUMBIX K TEIJIOBOMY 3arpsisHeHuto. [Ipuuem, dayHna Terbix Mopeit 6osee 4yBCTBUTEIbHA,
yeM (ayHa XOJIOJHBIX, TaK Kak OOMTaTeNM TEIUIbIX MOPEH >KHUBYT IIPHU TeMIleparypax, OJM3KHUX K
MaKCUMyMYy, KOTOpbIE OHH MOTYT BBIJEpPKATh B OTJIMYHUE OT MpEACTaBUTENCH (payHbI MOpei BEICOKUX
WJIM YMEPEHHBIX LIUPOT.

Urto kacaercs pwiO, TO I HUX CYIIECTBYET BEpXHss JeTanbHas Temrneparypa (BJIT). Oto Tor
Ipejes, BblIIe KOTOPOro pblObl MMOHYT OT M30bITKa Temia. 1o aHasorum cymecTByeT M HUKHSI
netanpHas Temnepatypa (HJIT). JJonmycTumbiil MHTEpBaN JEKUT MEXKIY dTUMU IpaHunamu. [Ipuuem
HJIT MOXHO MOBBICUTb, €CIM PbIOBI OyAyT HAXOIUTbCS B TEUEHHE HEKOTOPOIO BPEMEHU I0J]
BO3JEHCTBUEM OIPEICTCHHON TEMIIEPATYPhI, HA3BIBAEMOW TEMIIEPATYPOU aKKJIMMaTU3aluu. Tak s
mwiotebl BJIT moBelmaeTcs Ha OOuH Irpafyc KaXkAblil pa3, Korza TeMmIeparypa akKJIMMaTH3alluy,
yBeIMUYMBaeTCs Ha Tpu rpagyca. OAHAKO CyIIECTBYET MpeAesl TEMIEepaTyphl, BbIIIE KOTOPOTO
aKKJIMMaTu3alus HEBO3MOJXKHA, TO €CThb NPOMCXOIUT MIHOBEHHas cMepThb. lIpenen temmeparypsl
aKKJIMMaTu3anuu Juisi TIoTBeI paBeH 34°C, mis xetsr 23,9° C. BooOmie roBOps, JTOCOCEBBIC -
CTEHOTEPMHBIE pPBIOBI: OHU MOTYT MPUCHOCOOUTBHCS TOJBKO K HEOOJBLIMM H3MEHEHUSIM
TEMIIEPATYPBI.

M3ydenue TEMIOBOTO 3arps3HEHUs] KOHTUHEHTAJbHBIX BOJ MOKAa3bIBAeT, YTO HU300UIIHME PHIO
HaOmoiaeTcss Opu  ONaronpuaTHOM TemmepaType s KaXAOro BHJAa W KOJIMYECTBO PHIObI
yYMEHBIIAeTCs MpH Temreparype Bbime OnaronpustHoi. Ilpuuem BJIT y nkpuHOK M Monoau pbIo
HUXKE, YEM Y B3POCIBIX 0COOEH, M0O3ITOMY TEIJIOBOE 3arpsi3HEHHUE I'yOUTEIbHO JUIsl HEPECTUIIMIL PHIO,
0COOEHHO JIOCOCEBBIX.

JUis KOCTHBIX pPBIO, HMEIOUIMX OO0JbIIOE IPOMBICIOBOE 3HAYEHHE, JH000€ TOBBIIIEHUE
TeMIepaTypbl UYpeBaTO MOHIKEHUEM MTUIIEBOTO pUTMa, OoJiee MEeITIEHHBIM ITPUPOCTOM Macchl, Oojiee
PaHHUM TOJIOBBIM CO3PEBAHMEM M HAYaJIOM BBIMETA MKpbI, @ TAKKE MEHbIIEH MPOJOIKUTEIbHOCTHIO
*u3HU. Tak, BepxHss TIpaHuua JoarojeTtus Jyenied u3 ozep Kapenum 18 ner, torma kak B
KacnuiickoM Mope npoa0KUTENIBHOCTD KU3HH UHIUBUAYYMOB Oosee 10 JieT, peaKoe UCKITI0UYEHHE.

W3ydenue BIUSHUSA TEIJIOBOTO 3arpsi3HEHUS Ha PhIO 3aCTaBUIIO CTyKObI 3aIIUTHl OKPY KaIOIIEeH
Cpelbl pa3IMyYHbIX CTPaH ONPEAETIUTh, HOPMBI TEMIIEPATYPHI JI1 KOHTUHEHTAJIbHBIX BOJ. DTH OpPraHbl
NPU3BIBAIOT OTPAHWYMTH IOBBIIIEHHE TeMIepaTypbl 3uMol 10 5-6° C, ubo moboe cuiabHOE
MOBBIIIEHUE TEMIEPATypbl OTPUILIATEIBHO BIMSET Ha JIOCOCEBBIX M Jpyrue Buiael poio. B CIIA
MakCcHMaJjbHas TEMIIEpaTypa BOAbI 3UMON He JoibkHa npesbimaTth 15°C, a nerom 21 °C rpapyc mis
sococeBbIX M 26°C 11 KapIOBBIX.

Haxonen, ruGenb OoJbIIero yucia pbeld MOXKET OBITh CBSi3aHA C MEXAHWYECKUM IIOKOM,
BBI3BAHHBIM COPOCOM BOJ, OXJAXKIAIOIMIMMHU CUCTEMAaMHU aTOMHBIX M TEIUIOBBIX 3JIEKTPOCTAHLIMH.
Opranu3msbl, oOUTaIOIIKME B pallOHE CTAHILIMU, CMBIBAIOTCS M HATAJIKHBAIOTCA HAa PEIIETKU U JIpyrue
3arpaJuTeNbHble YCTPONCTBA CTAHLIMY WJIM BHYTPEHHUE Y3JIbI LIETTH OXJIaXKICHUSI.

PaaunoakTuBHOE 3arpsi3HeHUE

PanuoakTuBHOE 3arpsi3HEHHWE TMPOMCXOAUT  BCJEICTBUE PAJMOAKTUBHOTO  M3JIY4YECHUS,
COCTOSIIIETO0 W3 JJIEMEHTApHBIX YacTUL (DJIEKTPOHBI, HEUTPOHBI, KOCMHMUYECKHE JIy4H) WIH
MOHHU3UPOBAHHBIX aTOMOB renus (anbda-iaydu). DTO H3IyuyeHUE HEBHJIUMO U TEpeMEIIaeTcs C
BBICOKOM CKOpOCTBI0. ['TyOMHa MPOHMKHOBEHUS M3JIy4YEHUS B )KUBOM OpraHMW3M 3aBHCUT OT €ro BHUJA.
Tax anpda ayunm 3aAep>KUBAIOTCS OYCHb TOHKHM TOBEPXHOCTHBIM CJoeM KOxH. HelTponHoe
U3IYy4YeHHUE TOpPa3J0 OMAacHee MPebIaylIero. IT0 oOBsACHSIETCS OONBIINM pa3MepoM HEHTPOHOB M

39



OTCYTCTBHEM y HHUX DJJIEKTPUUYECKOTO 3apsa, a TakKe WX OOJIBIION KMHETHYEeCKOUW sHepruei. OHu
MOTYT BbI3BaTh CYILIECTBEHHBIC LIETIHBIC HAPYIIEHUSI B KJIETKAX >KUBBIX OPraHW3MOB, HaIpHUMeEp,
OTOpBaTh YacTh IIEMOYKH HYKJIEMHOBOW KHUCIOTHL. OmHAKO HEHUTPOHBI HE MPEACTABISAIOT 0CO00i
OIIACHOCTH C SKOJIOTMYECKON TOYKU 3pEHUS, TaK KaK OHM BCTPEYAIOTCS JIMIIb B HEMOCPEICTBEHHOM
OJIM30CTH OT PEaKTOPOB WM ke 00pa3yloTCs B MOMEHT SJIEPHOTO B3pbIBa. DIIEKTPOHHI (OeTa-yun)
MOTYT MPOHUKHYTh Ha HECKOJBKO CAHTUMETPOB BIUIyOb TKaHEH; raMMa-Iy4d U KOCMHUYECKUE JTyYd
MOTYT NPOUTH CKBO3b MHOTOMETPOBBIE CBHMHIIOBBIE CTEHBI, TaMMa-Tydyd - DJIEKTPOMArHUTHbBIC
BOJIHBI OYEHb BBICOKOM dHEPIUu.

PaccmaTtpuBaemoe paanoakTUBHOE M3JIyUYEHUE SIBISICTCS MOHU3MPYIONIMM, Tak Kak o0jaaaer
CBOWCTBOM BBIPBIBATh 3JEKTPOHBI C BHEIIHUX OPOUT aTOMOB, TO €CThb HOHU3UPOBATH UX.
OO6pasyroiuecs Mpu 3TOM HOHBI XUMUYECKH OYeHb aKTUBHBI. OHU CIIOCOOHBI U3MEHSTH Pa3INyYHbIC
CBOWCTBA XHMBOM KIETKHM W MPHUBOAUTH K €€ THOETM WIM MYyTalllu, KOTOpas MOHMMAETCs Kak
M3MEHEHUE B HACJIEICTBEHHOM armapare opranusma.

C naBHUX TOp BCE JKMBOE Ha 3eMile MPHUCIOCOOMIOCh K €CTECTBEHHON pPaauOaKTHBHOCTH,
O0COOCHHO KOTJa HM3Hb Hayala 3apoXKIaTbCcsi HAa KOHTHHEHTaX, TaK KakK 3/ech He ObUIO TOro
3aLUTHOTO CJI0s, KAKUM SIBJIIETCS BOJA.

Bo Bcex ectecTBeHHBIX OMOTOMax Bcerga HaOMIOaeTcs OIMpe/eleHHbIH ypOBEHb paaualii,
Jake TPH OTCYTCTBUM KaKUX-THOO TEXHHMYECKMX HCTOYHMKOB. Pangmanms oOHapyXkeHa Kak Ha
MOBEPXHOCTH KOHTHHEHTOB, TaKk M B MopsAx. OHa mocTymaeT U3 JIUTOc(hepbl U KOCMHUYECKOTO
IIPOCTPAHCTBA. 3€MHAsl MOBEPXHOCTb CIIY>)KMUT MCTOYHMKOM TaMMa-lIydei, Tak Kak OHa COJEPKUT
MIPUPOHBIE PAIMOAKTUBHBIEC JIEMEHTHI: YpaH, TOPUH, palnuil, akTUHUN, U Apyrue 3jaeMeHThl. Kpome
TOro, B TIOYBE M BOJE BCTPEUAIOTCS JBa paJauoakTUBHBIX d3iemenTa: kamui (K) u yrimepon (C),
KOTOpbI€ aKTUBHO BHEAPSIOTCA B KMBOW opraHu3M. B atmocdepe BcTpeuaeTcss pajioH -MHEPTHBIN
ras, SIBJSIFOIIMICS TPOTYKTOM paciajia pajausl.

Bcest Ouocdepa noasepraercs Bo3I€HCTBUIO U3IYUCHUN, TPUXOAAIIUX U3 KOCMOCA: COTHEYHOTO
MUpST U KOCMMYECKHUX Jyuyell BbICOKOW 3Hepruu. CoJIHEUHBIH BETEp - 3TO IMOTOK IMPOTOHOB U
AJNIEKTPOHOB U3 CONHEYHON KOopoHbl. KocmMuueckue Tydd HE TOJBKO BO3JCHCTBYIOT Ha >KUBBIC
OpraHMu3Mbl, HO U SBJISIOTCS NPUYMHON oOpa3zoBaHus TpUTHUs (Boxoponaa-3) u yriaepoaa -14 B
BepxHel aTMocdepe B pe3ybTaTe CTOJIKHOBEHHUS HEKOTOPBIX YACTHI] C ApaMH a30Ta.

Bce xuBbIE CyliecTBa B €CTECTBEHHBIX YCIIOBUSAX HAXOJATCS O] MOCTOSHHBIM BO3/EHCTBHEM
pa3IMYHBIX BHEIIHMX U BHYTPEHHUX MCTOYHUKOB PAJMOAKTHBHBIX H3JIyYEHUH. DTO BO3JIEHCTBHE,
KaK TpaBUJIO, SIBJSETCS OYeHb ciaObIM. Ilpu 3TOM MpH 1OCTaTOYHO BBICOKHMX YPOBHSIX paJualluu
aJlaNTaluIo JI0AEH K HUM CIIelyeT CUUTATh yAOBIETBOPUTEIBHOM.

Hcnonb30BaHue sIEpHBIX BEIIECTB JJISl IPOU3BOJICTBA IEKTPUUYECKON 3HEPIUH, MPUMEHEHHE
PaAMOAKTUBHBIX DJIEMEHTOB B MPOMBIIUIEHHOCTH U B HAYYHBIX UCCIEI0BAHUAX, CUCTEMATHUECKOE U
HEpeJKO U3JMIIHEE YNOTpeOJeHHe UX B MEIUIMHCKOM IpakTUKEe, AJUTENIbHOE NpeObIBaHUE Y
9KpPaHOB TEJEBU30POB OLIYTHMO YBEIMYMBAET KOJIMYECTBO HCTOYHUKOB paJUalUH, KOTOPOM
MIO0/IBEPraeTcsi COBPEMEHHBIN YEeI0BEK.

IIpexxne, yem paccMaTpuBaTh SKOJIOTMYECKHE IOCIEACTBHS PAJUOAKTUBHOIO 3arps3HEHMS,
YTOYHUM HEKOTOPbIE MOHATHUS PaIuOONOJIOTHH.

Hekortopele u30TONBI paninoakTUBHBL. M30TONBI - 3J€MEHTBHI C OJMHAKOBBIM IOPSIKOBBIM
HOMEPOM, HO C pa3HOM aTOMHOM Maccoi. Tak Kak M30TONBI UMEIOT OAMHAKOBOE YUCIIO AJIEKTPOHOB,
XMMHUYECKHE CBOMCTBA X OJIHU U TE XKE.

SIBneHue paAMOaKTUBHOCTH 3aKJIFOYAETCS] B CAMOIIPOU3BOJIBHOM Paciajie 0JIHOI0 XMMHUECKOTO
2JIEMEHTA U NPEBPAIICHUU €r0 B DJIEMEHT C JPYTMM IOPSAJIKOBBIM HOMEPOM. JTO IpEBpalICHHE
COTIPOBOXAAETCS U3TyUYEHUEM, 3aBUCSIIINM OT CBOMCTB AJIEMEHTA.

IIpn pacnage paanOakTUBHOIO BELIECTBA €r0 Macca C TEYEHHEM BPEMEHU YMEHBIIAETCH.
Bpewmsi, B TeueHne KOTOpPOro macca paJdOM30TONA YMEHBIIAeTCs BJIBOE, Ha3bIBACTCA IEPHOJOM
nonypacnana. Hampumep, nms aprona -41 oH cocraiseT 2 daca, a7s ypaHa - 238 - 4,5 mipa. Jer.

N3 cka3aHHOrO BBITEKAET HKOJOTMYECKOE CJEICTBHE: €IMHCTBEHHAs IpaKkTU4ecKas
BO3MOXXHOCTb YHMUYTOXKUTb DPAJUOAKTUBHOCTH - ATO MPENOCTABUTH PAJUOAKTUBHOMY BEIIECTBY
BO3MOXXHOCTh PaclajaThCsl CaMOIIPOU3BOJIBHO, T. €. 00pb0a ¢ paMOAKTUBHBIM 3arpSI3HEHHUEM MOXKET
HOCUTh TpeAyNpeAuTeNbHbIM xapakTep. He cymiecTByeT HHUKakMX CIOCOOOB OHOIOTHYECKOro
pa3ioXKeHusl, 1 HET HUKAKOIro APYTroro MeXaHW3Ma, KOTOPBIM MO3BOJMI Obl UCKIIOYHUTH 3TOT BUJ
3apakeHUsI OKPYIKAIOLIEH cpeabl.
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DKOJIOTHYECKOe 3HAYeHHWE pa3HbIX PAJUOAKTUBHBIX H30TONOB Pa3IU4HO. PaanoakTuBHBIE
BEIIECTBA C KOPOTKMM IIEPHOAOM Iojlypacmaga (MeHee 2 CyT.) He IMpPeJCTaBISIOT OOJBIIONM
ONAaCHOCTH (MCKJIIOYasi Clydau B3pbIBOB), TaK KaK OHM COXPAHSIOT BBICOKMI ypOBEHb pajuallu B
3apakeHHOM OMOTOIE HEMPOIOIKUTEIBHOE BPEMSL.

BemniectBa ¢ ouyeHb AJMHHBIM IEPUOIOM IOJypaclaja, HalpuMmep ypaH-238. Takke MOYTH
0e30macHbl, MOCKOJIBbKY OHHM B €IUHHIY BPEMEHM HCIIyCKAIOT OYeHb ciaboe mimydyeHue. Takum
o0pa3oMm, HauboJjiee ONACHBIMHM PAJMOAKTUBHBIMHU 3JIEMEHTAMH SIBISIOTCS T€, Y KOTOPBIX NEPHOJ
noJrypacraja U3MEeHSETCS OT HECKOJIBKUX HEeNb W MECSIEB J0 HECKOJIbKHX JIeT. DTOr0 BPEeMEHHU
JOCTaTOYHO JUISI TOTO, YTOOBI ATH 3JEMEHTHl CMOIVIM HPOHUKHYTh B DPa3JIMYHblE OpPraHU3MbI U
HAKOIIUTHCS B MUINEBBIX LEMsAX. Bo3aelcTBHE M30TOMOB MPOCTHIX 3JIEMEHTOB, KOTOPHIE SIBIISIOTCS
OCHOBHBIMH CJIara€MbIMU UBOTO BelecTBa (yriepoa-14, docdop-32, kanpuuii-45, tputhii, cepa-35
U T. /.), OKa3bIBaeTcs OoJiee OMacHbIMU JUIs OMOLIEHO3a, YeM BO3JCHCTBHE PEAKO BCTPEUAIOIIUXCS
BEIIECTB, c1a00 UM COBCEM HE IOIIOIIAEMbIX OPraHU3MaMH.

Crponnuii - 90 u ne3uit -137 UMEIOT TaKUe K€ XUMUYECKHE CBOMCTBA, KaK M KAJIBIIMI U KaJUH.
910 - HauboJee ONacHbIe PAJUOAKTUBHBIE OTXO0/Ibl, KOTOPbIE MOT'YT OTPaBUTh OKPY’KaIOIIYIO CpeLy,
MOCTYTNIMB B HEE B BUJE OTXOJOB aTOMHOM NMPOMBIIUICHHOCTH WJIM TPH BBIMAJCHUH PAIHOAKTUBHBIX
0CaJIKOB IOCIIE SIIEPHOT0 B3pbIBa B aTMocdepe. CTpOHIMIA BCIEICTBHE CBOETO CXOJCTBA C KaJIbIIMEM
JIETKO TPOHHMKAET B KOCTHYIO TKaHb MO3BOHOYHBIX, II€3MH HAKAIUIMBACTCS B MYCKYJIaX, 3aMeriast
kanuid. Tak kak mepuoJ| noyypacrnaja 3TUX JIEMEHTOB COOTBETCTBEHHO paBeH 28 u 33 rojxam, oHU
OCTAlIOTCSI B 3apaXCHHOM OpraHM3M€ M MOTYT HAaKalUIMBAaThCS B KOJMYECTBAX, CIIOCOOHBIX
IPUYMHUTE YIIEpO 3/10POBBIO.

CreneHpb OMACHOCTH PAAMOAKTHBHOTO BEIIECTBA 3aBHCUT OT YHEPTUHU MCITyCKAEMbIX UM YaCTHII.
Tak, anb¢a-nmyuu, ucnyckaemble IUTyTOHUEM-239, cnabo NpOHHMKAOT BIIyOb Tena, HO oOJajaroT
OYCeHb BBICOKOH 3Heprueil - cBwiie 3 M»aB. BeneactBue 3Toro kaxknas ainb(a-uacThiia CriocoOHa
nonuzuposath 10 100000 monekyn. Obnanaromue BICOKOM sHeprueit 6era-yactuibl (6onee 1 MaB)
MOTYT HOHU3UpOBaTh Juilb 6300 MoseKy:1.

Jlisi cpaBHEHMs CTENEHU 3apakeHUs pa3IMYHbIX OMOIICHO30B M KOJUYECTBO pajJHalluy,
MOJTYYSHHOM KayKIABIM OPTraHU3MOM, UCHOJIB3YIOT PA3JINYHbIC €AMHUIBI PATUOAKTUBHOCTH:

- 1 xiopu - wW3OydeHWe, Bo3HMKalomee npu pacmage 3,710 © aromo B 1 ¢, uroO
paBHO  KOJMYECTBY  JHEpruM,  ucmyckaemod  Ir. pamgus 3a lc. D10  BecbMa
Gonpllas  BENMUMHA, TIOPTOMY  HCHONB3yloT  Mukpokiopu (1 MxK=10° K ) u
HaHOKIOpH (1 Hk=10* K).

- B pagmannoHHOW OMONOTHM OCHOBHAS €IWHUIIA - Paj. JTO MOTJIOMIEHHAS 71033 U3IYYCHUs, TIPH
KOTOpOH 1 T. )KMBOT0 BellecTBa MOIJIONAaeT YHEPTUto paBHyto 10/[x.

- Enununa, npousBojgHas oT pajaa - 09p. OH yuyuThIBaeT MONPABKY, Ha3bIBAEMYIO OTHOCHTENIBHOM
ouomornueckoir  sdpdexruBHocThio  (OBD). OBD  oTpakaer 3aBUCUMOCTb  TOTJIONICHUS
MOHM3UpYIOLIeH paguanuu ot ee ¢puzndeckoit npupoasl. Ilpu paBHOM HauanbHOM SHeprun anbda u
Oera / raMMa/ ¥ pEHTTC€HOBCKHE JIYYH, a TAaK)K€ HEUTPOHBI OKA3bIBAIOT pa3IMyHoOe Bo3zaelcTBue. Tak,
IpU IpoYMx paBHBIX ycrnoBusx OBD mMeaneHusix HeliTpoHoB B 10 pa3 6ombmie OBD ramma umm
pEHTreHOBCKUX Jiyuel ¢ aHeprueit 320 KaB. Jlomyctumas no3a usinydenus Juist HaceneHus - 0,15 63p/
roJ.

Bce BO3meiicTBHS HMOHM3HPYIOUICH paguiallid MOXKHO pa3OWTh HA JBE YETKHE TPYIIIBL:
COMAaTHYECKHE M 3apoJblllieBble (TeHeTHuyeckue). Bo3melicTBuS NepBOM TIpymnmbl 3aTparuBaroT
(U3NONOTHIO OCOOM W BBI3BIBAIOT PA3IMYHBIC HAPYIICHUS, HAUMHAS OT 3HAYMTEIHHOTO CHUKCHUS
CpeAHUH BO3MOXKHOCTH BBDKHUTH M KOHYass MTHOBEHHOM TuOenbio. BozmelcTBust BTOpoOHl Tpymmbl
BIMAIOT Ha TMOTOMCTBO. HawmmeHee dYyBCTBUTENBHBI K OOMydeHUIo OakTepum, Oo0Jiee BCEro
MOJIBEPKEHBI OOJIyUYEHUIO TETJIOKPOBHBIE MO3BOHOYHbIE. UyBCTBUTEIBHOCTh K OOJIyUEHHIO 3aBUCHT
0T Bo3pacrta 00srydaeMoil oco6u. Moso/ible KUBOTHBIE U OCOOEHHO 3MOPHOHBI 00Jiee ySI3BUMBI, YeEM
B3pOCIIbIE OCOOH.

Bo03M0OHO, UTO CO CHIDKEHHEM WMMYHHUTETHBIX PEaKIMH CBs3aHa OOJBIIAs MTOABEP)KEHHOCTh
00JTy4eHUs] MIICKOTIUTAIOIINX PAKOBBIM 3a00JIeBaHUSIM.

HccnenoBanusi pa3NUYHBIX WMCTOYHUKOB WOHM3HUPYIOUIMX W3IYYCHUH, BO3JCHCTBYIONIMX Ha
COBPEMEHHOT'0 YEJIOBEKa, MO3BOJIMIM 3aMETUTh TEHICHLHIO K YBEIMYCHHIO MX HHTEHCUBHOCTH.
MenuuuHcKasi pPEeHTI€HOCKONHUS U TEJIEBH30pbl CIyXaT OCHOBHBIMM HCTOYHHUKAMHU OOJy4YeHHS
HAaCeJeHUs MPOMBIIUIEHHO pPa3BUTHIX cTpaH. B 1969 r. Amepukanckoe Oopo MO 3amure OT
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pazuany peKOMEHI0BAJI0 HE pacroyararbcs Ha OJHOM YPOBHE C KaTOJHON TpyOKOH M 103aau HeEe,
a TaKk)Ke HEe HAXOJIUTHCS OJIMKe 2M OT HKpaHa TeNeBU30pa.

[TocnenHune SNUAEMHOJOTHYECKHE JaHHBIE I10 MW3YYCHHUIO BO3ACHCTBUN CclaObIX /103
HMOHU3UPYIOLIEH pagualyy MTOKa3bIBalOT, YTO HIKHUM IIpPelell BO3ACUCTBUSA OTCYTCTBYeT. /l03a, He
BBI3bIBAIONIAs] HUKAKUX IOCIEACTBUM, €CTh HyJeBas 103a. MUpHOE IPUMEHEHHE aTOMHOW SHEPruu
COIIPOBOXKAAETCS JIETAIbHBIM 3apaKEHUEM OKPYIKarOIIEH CpeJibl.

IKOJIOTHYECKHE MOCICACTBHA PAAHOAKTHBHOIO 3arPAA3HEHHA

K 1963 rony, korna Obu1 moanucad J{oroBop o 3anpenieHny UCTIBITAHUN SIEPHOTO OPYXKHS B
aTMocdepe, KOCMUYECKOM IIPOCTPAHCTBE M MOA BOJOH, B arMocdepe 3eMid yKe HaxOAWIUChH
MPOAYKTHI B3pbIBa OOMO 00mIeii MOITHOCTBIO CBBIIIE 170 MEraToHH, 3TO SKBHBAJECHTHO HMPUMEPHO
8500 6ombam, MOO0OHBIM TOM, YTO ObLIAa B30pBaHa B XUPOCHUME.

B nepuon sinepubix ucneiTanuii (B 1954-1962 rr.) B armocdepy nocrynumno 9 Mku cTpoHUus-
90 u 14 Mku ne3us-137. OnbIT nokaszaia, YTO pPaJUOAKTUBHBIE MPUMECH IPU BOBJICYECHUU UX B
r100ANBbHYI0 IUPKYJIALUI0 aTMOC(HEpPBI 3apa)aroT Jae caMble yAaJeHHbIE OT MeCTa WCIBITAaHHUA
paiioHBbI.

Ocaxparouiecs: Ha 3€MJII0  pPAJAMOAKTUBHBIE IIPUMECH, II€PBOHAYAIBHO pAaCCESHHbIE B
aTMocdepe, IONaJatoT B IOYBY U BOJLY, @ 3aT€M OKa3bIBAIOTCS BOBJICUEHHBIMHU B OOMaccy.

Kak mokazanu MHOTOYMCIICHHBIE HMCCIIEOBAHUS, CYIIECTBYIOT OJIarONpPHUATHBIC YCIOBHS IS
HAKOIUICHHs B IOYBE JBYX Ba)XKHbBIX PaJMOAKTUBHBIX 3JIEMEHTOB -cTpoHLUA-90 u nesusa-137. Yacte
pPaZMOAKTUBHBIX OCAJKOB IONAJAET B pACTEHHs 4Yepe3 KOPHEBYIO CHUCTEMY, 4acTb - uepe3
IIOBEPXHOCTD JINCTA. bonblias 4yacTh OCEBILEro Ha JIMCTHSIX PACTCHUM CTPOHLMS WIM LIE3Us OYECHb
CKOpO MOIAJaeT B UX IJIOJIbI U 3€pHA.

VcnipTaHus aTOMHBIX UM BOJAOPOAHBIX OOMO COIIPOBOXKAAIMCH OU€Hb OBICTPHIM 3apa)kKeHUEM
MUIIEBBIX 1IeTIed KOHTUHEHTAJIbHBIX U OKEAHUYECKUX IKOCUCTEM.

[Tuina yenoBeka 3arpsi3HEHa B pa3jIMYHON CTENEHH; Hauboyiee CUIIbHO 3apa)KeHbl MPOTYKThI
KUBOTHOBOJICTBA, IOCKOJIBbKY CTpOHIMNH-90 1 noa-131 coneprxarcs B MOJIOKE, a
1e3uii-137 - B MOJIOYHBIX MPOJIYKTaxX M Msce. B muieBoil menu, umeromeil Buja - mo4sa -TpaBbl -
poraTblii CKOT - MOJIOKO (MSICO) - YEJOBEK CHUJIBHO IOJIBEPraeTcsi BO3AECUCTBUIO PaJMOAKTUBHBIX
BemiecTBaM. PanguoakTuBHBIN o, 00pa3oBaBLIMICA IPU aTOMHBIX HCHBITAHUAX - OYEHb ONACHOE
3arpsi3HEHUE, TaK KaKk OH KOHIIEHTPUPYETCS TJIaBHBIM 00pa3oM B LIUTOBUIHOM JKejle3e M MOopakaeT
e€.

PanuoakTuBHBIE OCAJKM BBI3BIBAIOT TAKXKE 3apa)K€HUE BOJ OKeaHa, a, CJeJ0BaTelIbHO, U €ro
obutareneid. Tak, mocie HCHOBITAaHUS NEPBOMl aMEpUKAHCKOW BOJOpOJHOW OOMOBI Ha aTojie
OHuBerok B 1953 r. sAmoHckas peiOoJioBHAs ciyx0a 3aMeTwia, 4YTO TYHIIbI, HOWMaHHBIE Ha
PacCTOSIHUM MHOTHX ThICSIY KMJIOMETPOB OT 3TOTO aToiijia, ObUIM 3apa’keHbl 10 TaKOM CTENEeHH, 4TO
CTaJIi HEMPUTOJIHBI JUIsl yIOTPEOICHUS B MUIILY.

ATOMHAas IPOMBIIIUIEHHOCTh MOXKET OBITh MCTOYHUKOM PaJIMOAKTHBHOIO 3arpsi3HEHUS] Ha TpeX
stanax: 1) mpu A00bYe M OOOTralleHWHM HCKONAEMOTro ChIpbs; 2) IPHU MCIOJIB30BAaHMU €ro B
peakTopax; 3) mpu nepepaboTKe AASPHOr0 TOPIOYETO B yCTAaHOBKAX.

Eciu mpu no0blye HMCKOMAEMOTo ChIPbS U €ro IepepadOoTKe 3arpsi3HEHUE HEBEIHMKO, TO
MOTEHIMAJIbHAasE BO3MOXHOCTb 3apa)K€HHsI Cpelbl OT AaTOMHBIX PEAKTOPOB BBIIIE, OCOOEHHO Ha
3aBOJIaxX IO MPOU3BOJICTBY SIIEPHOTO FOPIOYETO.

OpHako ciegyeT OTMETHTb, YTO CYIIECTBYIOT TEXHMUYECKHE BO3MOXHOCTH CO3JaHUS
pPEaKToOpoB, HE BHIOPACHIBAIOIIMX HUKAKUX DPAJUOAKTHBHBIX OTXOJOB B OKpyXkarollyko cpeay. Ho
MIPOU3BOJICTBO SJIEPHOTO TOPIOYETO Ha 3aBOJIaX 0€3 OTX0/10B HEMBICIHMO.

[IpopaGoTaB ompenenéHHpli Cpok B Oarapee, OJOK C paAHMOAKTUBHBIMHU DSJIEMEHTaAMHU
paspsbKaeTcs, 3aTeM PaJHMOaKTUBHBIC BEIIECTBA JOCTABIISIOTCS Ha 3aBOJIbI MO NepepaldoTke, Ilie U3
HUX, KPOME BCEro IMpodero, M3BIeKalT IUIyToHUN-239. [lomoOHble 3aBoabI - 3TO Haubolee
CEpbE3HBIE MCTOUYHMKM 3apak€HUsl OKPY)KAIOIIEH cpeabl paAHOaKTUBHBIMM OTXOJaMHU. boipmias
9acTh OTXOJOB XPAHHUTCS B TEPMETUYECKHUX COCYJax, HO KPHUIITOH-85, KceHOoH-133, gacTh noma-131
MoMajaloT B arMocdepy IMpH YIUIOTHEHHHM PpaJHOAaKTHBHBIX OTX0J0B. Kpome Toro, Ttpurtui,
cTpoHImii-90, ne3uii-137, pyrennii-106, nesuii-144, non-131 copaceiBaroTcsi B peKU U MOpsi BMECTE
C MAaJIOAKTUBHBIMM SKUAKOCTAMH. HeOomnbiioil 3aBoj MO NPOMU3BOJACTBY SJEPHOTO TOPIOYErO
exeronHo coOpaceiBaloT oT 500 go 1500 kyOuuecknx METpOB BOJAbI, 3apaKEHHOW ASTUMHU
pPaavoOaKTUBHBIMU PUMECIMHU.
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Jlia ne3akTUBalUU paJMOAKTUBHBIX OTXOJOB B PAaJMOAKTHUBHBIX KOHTEHHEpax IO MOJHOW HX
0e3o0macHOCTH HE0OX0IMMO BpeMsi, paBHOe npumepHo 20 mepuonaM nonypacmnana. Tak, st ne3us-
137 ona cocraBmsier 640 ner (mepuoxa nonypacmana 32 roga) u 490 TeICSY JIeT s TTyTOHHH-239
(nepuon momypacnaga 24500 ser ). I'epMETMUHOCTH KOHTEMHEPOB B TEUYEHHE TAaKUX IEPHOJOB
TPYJIHO 00ECIICUUTbD.

N306aBUTBCS OT PaJMOAKTHUBHBIX OTXOJIOB aTOMHAs MPOMBIIUIEHHOCTh HE CIIOCOOHA, OHA HE
MOKET HU YHUYTOXHUTb, HU U3MEHUTh PaIMOaKTUBHOE M3NyuyeHrue. OnacHOCTh HAaKOIUIEHUS OTXOJI0B
JIOJDKHA 3aCTaBUTh YMEHBLIUTH MPEAEIbHO J0NyCcTUMYI0 KoHIeHTpauuto B 10000 pa3 1o cpaBHEHHIO
C MPUHATON B HacTosiiee BpeMs. Pa3nuuns B OlEHKE COBOKYITHOCTH KaHIIEPOTEHHBIX BO3ACHCTBHIA
Benuku. Tak, o0miee KOJIMYECTBO HOBOOOPA30BAaHUM, BBI3BAHHBIX JIOMYCTUMBIM MaKCHMYyMOM
O0Jy4YeHHs] OT pa3IUYHBIX TEXHOJOTHYECKMX HCTOYHUKOB, OMNpEIeIEHHbBIM MeXIyHapoIHOM
KOMHUCCHEeH 1o 3ammuTe oT paguanmu B 170 MOap/ron, cocraBmser 160 B ron. B mokmazne
Hannonanwsnoit akanemun Hayk CIIA sta Benmunna npunsta paBaor 30000 cixyyaeB Ha 163p.

Cnenyer oOpaTUTh BHUMaHHE HAa OMACHOCTb PAJMOAKTHBHBIX cMmoj. Ecinu momgoOHas cmoia
MoNajacT B JKEIyA0K XOTsI ObI OAHOM phIOBI M3 MIJITHOHA, TO 125000 "enoBek B rog MOTYT MOJIYYUTh
oracHble 1035l KobanbTa-60, heppyma-55, Tammusa-182.

BeiCcTphIii  pOCT aTOMHON SHEPreTHKH, MOTEHUIHUATbHOE 3arpsi3HeHue, OOYyCIOBJICHHOE
MPUMEHEHUEM  SJIEPHBIX B3PHIBOB B MHPHOM CTPOMUTEIBCTBE, CIY>KaT OCHOBAaHUEM ISt
MIPEIIOIIOKEHHUST O PE3KOM YBEIMUCHUU KOIUYECTBA PATUOAKTHUBHBIX OTXOAOB, OT KOTOPBIX OyneT
HeoOxomuMo cebst oxpaHsTb. COBpeMEHHBIE METOIBI pa30aBICHHS W YyJIAJICHUS OTXOJOB HE
rapaHTUPYIOT 3alllUThl OKpYXKAIOIIEH cpenbl U 4YeloBeKa. Takoe IOJIOKEHHWE HE MOXKET He
COMPOBOXKIATHCS 3HAYUTEIHLHBIM BO3PACTAHUEM PATMOAKTUBHOCTH OKPY>KAIOIICH CPEIbI.
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2.6 JJEKIIHSI 6. (2 uaca) IPABOBBIE OCHOBBI OXPAHBI OKPYKAIOIIEN CPE/IbI

Ilonamus, npedmem u UCMOYHUK IKOIOSUHECKO20 Npaga. IKoI02uyecKue npasoHapyuleHus.
IIpasosoii pesicum npupoOoOnoIb308aHUs U OXPAHA OKpYdlcarouell cpedvl. Buovl omeemcemeennocmu
3a sKon02udecKue npasonapyuwenus. Monumopune oxpyscaroweli cpedsvi. Hopmuposanue kauecmesa
OKpydicaroueli cpeovl.

IMonsiTHe, MpeAMET U UCTOYHUK IKOJIOTMYECKOr0 NpaBa

DKOJIOTHYECKOE IPaBO - 3TO OTPAC/Ib POCCUMCKOIO MpaBa, COCTOAIIAs U3 CUCTEM HOPM IIpaBa,
peryupyromux oOUIECTBEHHbIE OTHOIICHUSA B cdepe B3aMMOICHCTBHS OOIIECTBA U MPUPOABI C
LENbI0 COXPAHEHMsI, O3/0POBJICHHUS W YIYyYILIEHUS OKPY’KAIOLIEH cpeapl B HHTEpPECax HOBOTO
MTOKOJICHUSI.

[IpenqmMeToM SKOJIOTHYECKOTO IpaBa SBISIOTCS OOIIECTBEHHBIE OTHOILEHHS B cdepe OXpaHsbl,
O3JIOPOBJICHUSI U YJIYUYLICHUS OKpY>KAarOUIeH Cpenbl, NPEeAyNpeXIeHUs W YCTPAHEHHUS BPEIHBIX
MOCJEACTBUI BO3ICMCTBUS HA HEE XO3SIMCTBEHHON U MHOM JAEATEIbHOCTH.

HMCcTOYHMKOM  3KOJIOTMYECKOTO0 IIpaBa  SIBJISETCS  3aKOH, aJIEKBaTHO  PETyIUPYOLIHUN
9KOJIOTMYECKHE IIpaBa YeJIOBEKa U Ipa)<IaHWHA, 00ECIEUYNBAIOIINNA MEXaHU3M MX 3alllUThl, a TAKXKe
GbopMUPYIOIIMKA  OTHOIIEHHsS] COOCTBEHHOCTH Ha MPHUPOAHBIE PECypchl, Ha pallOHAIbHOE
IIPUPOJIONOIB30BAHUE U OXPaHy OKPYKAIOLIEH Cpeibl MO IPECEUYCHHUIO NPABOHAPYIIEHWHW B 3TOU
o0nacTu.

Cucremy DKOJIOTHYECKOTO TIpaBa 00pa3yroT:
- Koncrutynus PO;
- Mexnynaponassie 10rosopst PO;
- OOuIenpuHATbIE HOPMBI MEKIYHAPOHOTO MPaBa;
- @enepanbHbIC 3aKOHBI;
[lon3akoHHBIE HOPMATUBHBIE IIPABOBBIE AKTHI B 00JIaCTU OXpaHbl OKPYXKaroIIel cpesibl U
palMOHAIBHOTO NPUPOAONOIb30BAHUSA.
IK0JIOTHYEeCKHEe PABOHAPYIICHUSA

IIpaBoHapy1ieHHE - FOPUANYECKHUN (AKT, MOPOKIAIOIIUI OXpaHUTEIBHOE TPABOOTHOLLICHHE.

Creuunguka npaBoHapylIEHUs, COBEPIIAEMOr0 B 00JacTH NPUPOJONOIb30BAHUS U OXPaHBI
OKpYXKaloIlled Cpesbl, ONpeAcseT €€ KaK dKOJIOIMUECKOE IIPABOHAPYLICHUE M 3aKJIIOYAcTCsl B TOM,
9T0 «DKOJIOTUYECKOE IPaBOHAPYILIEHUE»- 3TO NPOTHBOIIPABHOE JAESHHE, COBEPHIEHHOE ITyTEM
neicTBus (OTCTpe, BEIpyOKa) C YMBICIIOM WJIM IO HEOCTOPOKHOCTH.

CyOBbeKThI - rpaXKaaHe U I0pUANYECKUE JINIIA.

B 3akone «OO0 oxpaHe OKpyXarlled cpeapD» paccMaTpUBAeTCS  SKOJIOTHYECKOE
[IpaBOHapyILIeHWEe KaK MPOTUBOIPABHOE JESHME, Hapyllalollee MPUPOJOOXPAHUTEIHLHOE
3aKOHOATEIBCTBO U NPUUMHSIOLIEE BPE]] OKPYKAIOIEH CPEE U 310POBBIO YEJIOBEKA.

C yuérom cTeneHM OOIIECTBEHHON  OMAaCHOCTH  3KOJOTMYECKOE IpaBOHAPYILIECHUE
MIOIPA3AENIAIOT Ha IPOCTYIIKU U ITPECTYIUICHNUS.

B cratpe KoHcTUTyIUU: KakIblii UMEET MpaBO Ha OJIATOMPUSTHYIO OKPYXKAIOUIYIO Cpemdy,
JOCTOBEpPHYIO HMH(pOpMAIMIO O HeW, Ha BO3MelleHHe yuiepda, NPUUMHEHHOTO 310POBBIO
9KOJIOTMYECKUM ITpaBOHapylieHreM. Buibl Bpeaa, MpUUnHEHHOTO OKPY KaIOLIEH cpeoi:

3arpsi3HeHue, 1mopya, yHUUTOKEHUE, HEPALIMOHAIBHOE HCIIOJIb30BAHNE MPUPOIHBIX PECYPCOB,
pa3pylIeHHe eCTECTBEHHBIX

VYnyuieHHas BbIroJla - HEIOMOIy4YEeHHBIE JOXOJbl U BpEA OKpYXKarolled cpeie MOXeT ObITh
MPUYMHEH KaK HENpPaBOMEPHBIM JEHCTBHEM, TaK M BCIEACTBHE HAPYIIEHUS HKOJIOTHMYECKOTO
3aKOHOJATEIbCTBA.

[IpaBoMepHBIii Bpea - 00BEKTUBHO BBIHYKIEHHBIN BpE/l.
IIpaBoBoii pe;KUM NPUPOIONOJIb30BAHUA H OXPAHA OKPYKAIOLIEH Cpelbl

He nmomyckaercs: 3arpsisHeHue (Bojabl, OMocdepsl), mopya 3eMiid, Jieca, MECT Pa3MHOXKECHHS
BUJIOB, 3aHECEHHBIX B KpacHyi0 KHHMIy, HE3aKOHHAas OXOTa, HE3aKOHHBIH OOOpOT SJAOBUTHIX
CHJIBHOJICMCTBYIOIINX BELIECTB.

He nonyckarorcss HapylleHus: HapylI€HHE IPAaBUI OXpPaHbl OKpYXKAloLIleW cpelnpl IpH
MIPOM3BOJICTBEHHBIX paboTax, HapyllIeHHE MPABUJI UCIIOIB30BAHUS HEAP, HapYLIEHHE pekrMa 0co00
OXpaHSEMBIX HKOJIOTHUECKUX TEPPUTOPUNl U OOBEKTOB; COKPHITHE (AKTOB, SBICHUH, COOBITHIA,
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CO3JIaI0IIMX ONACHOCTb AJIS JIFOJCH M OKpY’Kalollel Ccpesibl; HapylleHue MpaBuil 0€30MaCHOCTH IpU
paboTe ¢ MUKpOOMOIOTHYECKUMH OPTaHU3MaMH WJIM TOKCHHAMHU, €CJIM 3TO TOBJIEKIIO 3a co00ii Bpen
JUIS YEJIOBEKA.

Buabl 0TBETCTBEHHOCTH 32 YKOJIOTHYecKHe MPaBOHAPYILIEHHU S
OKOJI0r0-1IpaBoBasi OTBETCTBEHHOCTh IPUMEHACTCS:
1. Kak mpaBoHapylIieHHE MEXAy TOCYIapcTBOM (B JIMIE €r0 OPraHOB) M MPABOHAPYILIHTEIIEM.
2. Kak rocyaapCTBeHHOE MPaBOHAPYILICHHUE.
3. Kak npaBoBOii HHCTHTYT, T.€. COBOKYITHOCTD FOPHUINYECKAX HOPM Pa3IHUHbBIX OTPACIICi
IIPOU3BOJICTBA.
[IpenmeTom npaBoHApYIIEHUS PU3HAETCS JIIEMEHT OKPYKAIOILIEH CPEIbI.

CyObexkToM - IO, JAOCTUrIIee 16 Jer, Ha KOTOpoe HOPMAaTHBHO-NPABOBBIMH aKTaMHU
BO3JIOKMJIM  COOTBETCTBYIOIIME JIOJDKHOCTHBIE OO0S3aHHOCTH (COOJIIOJICHHE TPAaBWJI  OXPAHBI
OKpY’Kalollel cpeibl, KOHTPOJIb HaJl X COOJIIOJJCHUEM ).

B coOoTBeTCTBHU € POCCHICKMM 3aKOHOJATEIHCTBOM B OOJIACTH OXpaHBl OKPY’KAIOLIEH Cpe.bl
JOJDKHOCTHBIC JIMIIA M TPaXKJaHE 3a JKOJIOIMYECKHE IIPABOHAPYIIEHUS HECYT AMCLMIIMHAPHYIO,
aIMUHUCTPATUBHYIO, TPaXXIAHCKO-IIPABOBYIO, MAaTE€pUaIbHYI0, YIOJOBHYK) OTBETCTBEHHOCTb, a
IIPEANPUATHS -aIMUHUCTPATUBHYIO U IPAKIAHCKO-ITPABOBYIO OTBETCTBEHHOCTD.

JlucuunnmHapHasi OTBETCTBEHHOCTh - 332 HEBBIIIOJIHEHUE IUIAHOB M MEPONPUATHH IO OXpaHE
IIPUPOABI U PALIMOHAIIBHOMY MCIOJIb30BAaHUIO IIPUPOJHBIX PECYPCOB; 3a HApyLICHUE DKOJIOTHUECKUX
HOPMATHBOB M UHBIX TPEOOBAHUN TPUPOAOOXPAHHOTO 3aKOHOAATEIHCTBA.

E€ HecyT JOJKHOCTHBIE JIMLIA U MHbIC BUHOBHBIE PAaOOTHUKHU MPEANPHUITUN U OpraHu3alui B
COOTBETCTBUM C IIOJOKECHHUSIMH, YCTaBaMH, IIPaBWJIAMH BHYTPEHHErO paclopsika W HWHBIMHU
IIPaBOBBIMU aKTaMHU.

JlucuMniauHapHble B3bICKaHUSA MPUOOPETAIOT clleAyromue (GOpMbl: 3aKIOYEHHE, BBIFOBOD,
CTPOTHil BBIFOBOp, YBOJIBHEHUS, MaTepHajIbHas OTBETCTBEHHOCTb (JIOJUKHOCTHBIE U MHBIE paOOTHUKU
NPEANPUATHI, IO BHHE KOTOPBIX MPENIPHUATHE IIOHECIO PAacXoAbl II0 BO3MEIICHUIO BpEna,
NPUYMHEHHOTO HKOJIOTHUECKUM IIPaBOHAPYILIEHUEM).

AJMUHUCTpAaTUBHAs OTBETCTBEHHOCTb: 3@ IPEBBIIICHHUE MPEJEIbHO JOMYCTHUMBIX BBIOPOCOB
BPEIHBIX BELIECTB B OKPYXAIOLIYI0 Cpely, HEBBINOJHEHHE OOA3aHHOCTEH 10 MPOBEICHHIO
9KOJIOTHUYECKON IKCIIEPTHU3BI.

Hakazanus u mrpadsl 3aBUCAT OT XapakTepa W BUAA IMPABOHAPYLICHMS, CTETIEHU M BUJA
NIPUYUHEHHOTO Bpeaa.

MOHUTOPUHT OKPY KAKOLIEH Cpebl

D710 cucTeMa HaOJIOJCHMsS, OLEHKH M MPOTHO3UPOBAHUS COCTOSHUS OKpY’Karollled uesoBeKa
pUPOHON cpenbl. KoHeuHas 1enb 9KOJIOTHYeCKOT0 MOHUTOPUHTA - 3TO ONTUMHU3AIS OTHOIICHUS
YeJI0BEKa C MPUPOJIOH.

Tpu OCHOBHBIX HAIIPaBIICHUS JESITEITHLHOCTH:

1. HaGmonenue 3a (hakTopamMu BO3JCHCTBUS U COCTOSTHHEM CPEJIbI

2. OueHka (paKTHUECKOTO COCTOSHHS CPEIbI

IIporHo3 cocTOsIHUS OKpy’Karolleid NpUPOJHON Cpeabl U OLIEHKa MPOTHO3UPYEMOTro
COCTOSTHUS

DKOJIOTUYECKUI KOHTPOJIb - AEATEIIbHOCTh OPraHU3MOB, IPEANPUATHIA, TPAXKAaH MO COOJIIOICHUIO
9KOJIOTMYECKUN HOpM U npaBuJl. Paznuuaror:

e [ocymapCTBEHHBII

e [Ipou3BoACTBEHHBIH | KOHTpPOJIB.

e OOmIEeCTBEHHBIH

B npuponooxpanHom 3akoHoparenbcTBe P® rocymapcTBeHHas Ciayx0a MOHUTOpPUHTA
OTIpeJIeNIAeTCs KaK YacTh 00IIei CUCTEMBI HKOJIOTHYECKOT0 KOHTPOJIS.

DKOJIOTUYECKHIA MOHUTOPHHT BO3HUK Ha CTBIKE T'€OJIOTUH, OMOJIOTHH U T. JI. BBIIENSIOT BUIBI
MOHUTOpPHHIa B 3aBUCHUMOCTH OT HCHOJb3YEeMBIX KpUTepHeB: S buomormueckuil (caHuTapHbIA) S
I'eoskonormueckuii (MpUpOAOX03sicTBeHHBIN) S buocdepnsrit (rmodanprbrii) S KocMmudecknii S
I'eodusnueckuii S Knumarngeckuit

B 3aBucHMMOCTH OT cTENEHN BBIPa)KEHHOCTH aHTPOIIOI€HHOTO BO3ACHCTBUS Pa3InyaroT:
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« MMnakTHbIi [MOHUTOPUHT.

%+ DoHOBHII J

B 3aBucumocTty 0T MacmTaboB HAOMIOACHHS PA3IMYALOT:

> T'nmoGanbHbII

> PernoHaJbHBIN

> JlokaJIbHBIN

I'moGanbHBIi - CIEKEHHE 32 PA3BUTHEM OOILIEMHPOBBIX MTPOIECCOB H SBICHUM.

PernonanbHplii - cnexeHUWE 3a MPUPOJHBIMU M AHTPOIOI€HHBIMM BO3JACHCTBUAMH U
IIpoLieccaMt B MpeziesiaX KaKoro-To peruoHa.

JlokanbHBIN - CIEKEHUE 32 TPUPOAHBIMU U AHTPOINOTEHHBIMU BO3/EUCTBUSIMHU U ITPOLIECCAMU B
npezenax HeOoJIbIIONH TEPPUTOPHH.

HopmupoBaHue KauecTBa OKPY:KaloIlIel cpeabl

[lon kauecTBOM OKpy’Karollell cpeibl MOHMUMAIOT CTENEHb COOTBETCTBHUSl CpPEIbl KU3HU
yenoBeKka M ero norpedHoctH. OKpyrKarollel uernoBeKa Cpeloil SBIAIOTCS MPHUPOAHBIC YCIOBUS,
yCIOBHA Ha paboTe, XKWINIIHbIE ycloBHs. OT ee KauecTBa 3aBHCUT HPOJOJDKHTEIBHOCTH JKU3HHU,
310POBBE U T. 1.

HopMmupoBanue kauecTBa OKpy Karoleil Cpe/ibl - 3TO YCTaHOBJIEHUE TIOKa3aTellel U MPEIEIoB B
KOTOPBIX JIOIYCKAETCS U3MEHEHUE ITUX MOKa3aTesei.

Ilenb HOpPMHUpPOBAHMSI - YCTAHOBJIEHME THPEIAECIBHO JOMYCTUMBIX HOPM 3KOJOTHYECKUX
HOPMAaTUBOB BO3ACHCTBHS 4YEJNOBEKa Ha OKpyxkawllylo cpeny. CoOmrogeHne HKOJIOTHYECKUX
HOpPMATHBOB JIOJDKHO 00€CHeunTh O€301acHOCTh HACENEHUS, COXpaHEHHE TeHeTHueckoro (onsa,
palMOHAIBHOE UCIIOIB30BAHUE U BOCIIPOU3BOICTBO MPUPOAHBIX PECYPCOB.

OCHOBHbBIE JKOJIOTUYECKHME HOPMAaTHBBl KauecTBa MPUPOJHOM OKpyKaroulell cpeabl U
BO3/ICUCTBUS HA HETO CIEAYIOIINE:

1. HopmaruBbl KauecTBa CAHUTAPHO - TATUCHUYECKHUE:

a) MpeeIbHO JOMYCTHUMAsi KOHLIEHTpALUsI BPEHOIO BO3AEHCTBUS;

0) mpenenbHO AOMYCTUMBIN YPOBEHb BPEAHOT'O BO3CHCTBUS.

2. HopmaTuBbI BO3ACHCTBHUS MPOU3BOJICTBEHHO-XO035HCTBCHHBIE:

a) MpeeIbHO JOMYCTUMBIN BBIOPOC;

0) npeaenabHO TOMYCTUMBIH cOpoc.

3. KommiekcHbIE HOpMATHUBBI:

a) MpeAesabHO JOMyCcTUMas (SKOJOrMYecKasl) aHTPOIIOT€HHAsh Harpy3ka Ha OKpY)KAloIIyIO Cpeny.
ITAK - komuyecTBO 3arps3HSIOIIErO BeLIeCTBA B OKpY’Karolled cpeae (MouBe, BOAE, BO3IYyXeE,
MPOJAYKTaxX MUTaHUS), KOTOpPOE MpPHU TMOCTOSIHHOM WJIM BPEMEHHOM BO3IEHCTBMM Ye€JIOBEKa HHEe
BIMSIET Ha €ro 3/I0pOBbe U HE BbHI3bIBAET HEOJIAroNpHATHBIX MOCIEACTBUH y €ro IHOTOMCTBA.
PaccunthiBaeTcs Ha enuHuUIly o0beMa (BOJbI, BO3/1yXa), Macchl (IPOAYKThI MUTAHUs), IOBEPXHOCTH
(xoxmn). Ilpu coneprkaHuu B IPUPOTHOM O0BEKTE HECKOJIBKUX 3arPs3HEHHBIX BELIECTB, 00J1aAat0IUX
CYMMapHBIM JIEHCTBHEM KOTOpPOE Ha3bIBae€TCSd CHUHEPrH3M, IPU Ye€M CymMMa MX KOHIIEHTpalUHu He
JOJDKHA MTPEBBIIIATH 1 4TO MOKAa3aHO Ha HMKECIIEAYOLIEM HEPaBEHCTBE:

CITIAKL + C2/TIAK2 +.....oeeve +Cr/TIAKI < 1,

rae C1,C2,......cccuueee. ,CII - hakTUYEeCKHEe KOHIICHTPAIH BPEIHBIX BEIIECTB (B IMOYBE,

BOJI€, BO3yX€, MPOJIyKTaX MUTAHU).

ITJIK - npenenbHO fomycTuMasi KOHLIEHTPALMs BPEIHBIX BEIIECTB, KOTOPBIE YCTAHOBIIEHBI IS
UX U30JIMPOBAHHOTO NMPUCYTCTBUSI.

[Tpu HOpMHPOBAHMHU KauyecTBa aTMOC(HEPHOTO BO3IyXa UCIONIB3YIOT CIEAYIONIUE TOKA3aTelNu:

m [1/IKp3 BpenHoro BemecTBa B BO3yXxe paboueit 30HbI

m [[/IKMp MakcUManbHYO pa30BYyIO

m [[JIKcc cpennecyTounyo

IIpu HOpMHpPOBaHUM KauyeCcTBA BOJIbI UCIIONB3YIOT CIEAYIOLIUE TOKA3ATEIN:

m [1/IKB BpeHBIX BEIIECTB B BOJIE BOI0EMA XO35HCTBEHHO-TTUTHEBOTO M KYJIBTYPHO-OBITOBOTO
BOJIOIIOJIb30BAHHUS

m [1/IKBp BoJBI BOOEMA, HCIIONIB3YEMOTO AJIs PhIOOX03sHCTBEHHBIX Lieeil [Ipu HopmupoBanun
KauecTBa MoYBbl ncnob3yroT IIJIK B maX0THOM €110€ TIOYBHI.
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[Ipy HOpMHpOBaHMM KayecTBa MNPOAYKTOB ucnoib3ytoT [IJIKmp BpemHoro BemectBa B
IIPONYKTaX MUTAaHUL.

[IpenensHo nmonmyctumsbiii ypoBeHb [IJIY - 3TO0 MakcuManbHBIA YPOBEHb BO3ICHCTBUS
paauanuy, IIymMa, BUOpAllMM WM MArHUTHBIX TOJEH W MHBIX BPEAHBIX (DU3MUYECKHX BO3ACUCTBUU,
KOTOpBI HE TMPEJCTaBIAET ONAaCHOCTH Ui 3[0POBbSl UEJIOBEKa, >XUBOTHBIX, pPACTEHUH W
TeHETUYECKOTO OHA.
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2.7 JEKIMS 7. (2 uaca) KOHTPO.JIb 3A COCTOSTHUEM OKPYKAIOIIEN CPEJIBI

Ionamue skonocuueckoeo pucka. Dkonoeuueckuil KOHmMpOJlb. Cucmema np0u360c)cm6‘eHH020
mexHolocu4ecKkozco  MOHUMOpUHea. Oxonocuueckuii nacnopm npeénpuﬂmuﬂ. Ocobennocmu
3AaNn0OJIHEHUA pas’dezzoe JKoJjl102U4ecKozo nacnopma. Tonamue sxonoeuuecko2o ayauma.

IloHsiTHE 3KOJIOTHYECKOTO pUCKa

[To mepe pa3BuUTHS YelOBEYECKOro OOIIECTBA B HAIPaBICHUHU HHTEHCU(DUKAIMM HAy4HO-
TEXHUUYECKOTO MPOTPeCca MOBBIILAETCS 3KOJOTHUECKHUI PUCK.

Oxonoeuneckuit puck (puck ot 3arpsizHeHuss OC) — KaueCTBEHHAs XapaKTEPUCTUKA JICHCTBUSA
OIAaCHOCTEH, (POPMHUPYEMBIX AaHTPOIIOTEHHOM IESATEIHHOCTHIO YEIIOBEKA.

Kak wn3BecTHO, pUCK — 3TO 4acTOTa pealu3aluuH onacHocted. Jlig ero KoJIM4ecTBEHHOU
OLIEHKU MCTOJB3YIOT OTHOIIECHHE YUClia HeOIaronpHusTHRIX MOCIEACTBHNA K MX BO3MOXHOMY YHUCITY
3a OIpeAeJICHHbIN IEPUOJT

rae R — puck,
Nuc— 9MCII0 Ype3BbIYaHBIX COOBITUH B TOI,
N, — o01ree yncio COOBITUH B 'O,

Br11ensroT 4eTbipe METOIMYECKHX MOAX0/1a K OIPEICTICHUIO PUCKA:

1) uH)XeHepHBbIH (OmUpaeTcs Ha CTATUCTHKY, pPacyeT YacTOT, BEPOSTHOCTHBIM aHaIn3
0€30MacHOCTH, IOCTPOCHUE IEPEBHEB ONMACHOCTH);

2) MOJeNbHBIN (MIOCTPOEHUE MOJIENH BO3JCHCTBUS BPEAHbIX ()AKTOPOB  HA YEJIOBEKA);

3) aKCTIepTHBIH (BEPOATHOCTH COOBITHI OMPEACTISIOT ITyTEM OIPOCa OTBITHBIX CHEIHAINCTOB-
JKCIIEPTOB);

4) conroaornueckuii (0CHOBaH Ha OIPOCe HaceJIeHus).

B ocHOBe ynpaBiieHUs] pUCKOM JIS)KUT CPaBHEHHUE 3aTPaT U MOIy4aeMbIX BBITOJ] OT CHIKEHUS
pHCKa.

N3ydenue onacHocTell MPOUCXOAUT B CIEAYIOIIEH MOCIE0BATEIbHOCTH:

— TIPEABAPUTEIIBHBIN aHAIU3 OMMACHOCTEM;

— BBISIBJIGHUE UCTOYHHUKOB;

— ONpeeNICHHEe YacTe TEXHUIECKOH CHCTEMBI, KOTOPBIE MOTYT BBI3BaTh ONACHOCTH;

— BBEJICHHE OTPaHUYEHHUs Ha aHAIN3 (MCKIIOYEHHE OMACHOCTEH, KOTOpbhle HE BKIIIOYEHBI B
IJIaH U3YUYECHUS);

— BBISIBJICHUE TTOCJIE0BATEIbHOCTH OMACHBIX CUTYallUi;

— IIOCTPOCHUE JIepeBa COOBITHIA U OMTACHOCTEH;

— aHaJIM3 MOCIEICTBUH.

[TpryrHBI ¥ OMACHOCTH OOpa3yIOT IIETHBIE WEPAPXUUYECKHE CTPYKTYPHI, WIA CHUCTEMBI,
rpapuueckoe M300pakeHHE KOTOPHIX HANlOMHUHAET BETBAIIEeCs AEPeBO, MOITOMY NpU aHaJIM3e
00BEKTOB 0€30MaCHOCTH HCIOJIB3YIOT TEPMHHBI «JIEPEBO MPHUUHY», «JIEPEBO COOBITHI, «IEPEBO
OTKa30B», «jaepeBo omacHoctei». [loctpoenue «iepeBbeB» — 3dexkTrBHAs mporeypa BhIABICHHS
MIPUYMH aBapHii, MOXKAPOB U JP.

Humezepanvuwvim kpumepuem 3KOJIOTMYECKOTO PUCKA MOXKET CIIY>KUTh OMACHOCTh HAapyLIEHUs
pUpoaHOro OanaHca (paBHOBECHS) B Pa3IMUHBIX MacliTabax ero MpOosBICHHS (pEerMOHaIbHOM,
rOCYyJapCTBEHHOM,  KOHTHHEHTAJbHOM,  IUIaHeTapHoM.).  Takas OMACHOCTh  SIBJISIETCS
XapaKTepUCTHKOH HEOOPAaTUMBIX TOTEPh, KOJIMYECTBEHHO CBS3aHHBIX C AHTPOIOTECHHBIMH
(akTOpamMH MPOMBIIIIIEHHOT'O IPOU3BO/ICTBA.

OCOOEHHOCTH €CTECTBEHHBIX MPOIECCOB, IPOTEKAIOININX B MIPHPO/IE, ¥ X BO3MOYKHBIE
AHTPOIIOTEHHBIE W3MEHEHMsI, 3aKJIIYaloTCs B TOM, YTO HU OAMH OOBEKT MPHUPOJBI HE MOMKET
paccMaTpuBaThCSl B OTPBIBE OT COCTOSHUS JPYTUX OO0BEKTOB. TO €CTh 3KOJIOrMUYECKHM pUCK Kak
MHTETpajJbHas XapaKTepUCTHKA BO3MOXKHOTO yiepOa OKpyXKarolled cpeae BKIOYaeT B cedd
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B3aUMOCBSI3aHHBIC ¥ B3auMOOOyCIIOBIIeHHBIE H3MeHeHus B atmocdepe (P1), ruapocdepe (P2) u
mutochepe (P3). JlepeBO BO3MOKHBIX DJKOJOTHYECKHMX PUCKOB OTpPakaeT BEKTOPHYIO (opmy
MpEJICTaBICHUS pUCKa IO TpeM BeTBsiM P1, P2, P3.

OOt MpUHIMTI OXpaHbl IPUPOABI B chepe MPOMBIIIIICHHOTO POU3BOCTBA 3aKIII0YAETCS B
MUHUMU3ALUN UHTETPAJIbHBIX MOTEPh HEKHUBOW U >KMBOU MPUPOJBI, (POPMAIbHO BBIPAKAEMBIX B

BUJC
R= Z 2 Fijic

I
i=1 j=1k=1
rae ri —abCoIITHO HEBOCTIOIHUMBIE TOTEPU KOMIIOHEHTOB aTMOc(hepsl;

I — aOCOJIIOTHO HEBOCIIOJIHUMbIE TOTEPH KOMIIOHEHTOB IHAPOC(epHI;
Ik — aOCOMIOTHO HEBOCHIOIHUMBIC TTOTEPU KOMIIOHEHTOB TUTOC(HEPHI.

m

Takum 00pa3oM, IKOJIOTHUYECKUH PUCK — 3TO BEPOSTHOCTh pPEATU3AIMU KOJIOTUYCCKOU
OITACHOCTH.

Baxnoli cocraBisitonieli NpUpOJOOXPAHHOTO YIPABICHUS SBISAETCS OIEHKA pHCKa OT
3arpsi3HEHUs] OKPYXKAloIIe cpeabl Ui 370pOBbsl HaceleHus. B Xone OIeHKH pUCKa MPOBOIUTCS
OIICHKa yiep0a 370pOBbI0 M OJAroCOCTOSHUIO HaceneHus. s 3Toro ucmoib3yercs (pakTudeckas
0asa JaHHBIX O KOHIICHTPAIUMSX BpEAHBIX BELIECTB B 30HAX OOWTAHMS, U H3y4YAIOTCA IIO
KIMHNYCCKHUM ITOKA3aHUAM nux BOSI[CﬁCTBI/I?I Ha 3I[OpOBBe OTOCIIBHBIX JIIOI[GI71 HNJIN HACCJIICHUA B
LIEJIOM.

Ha OCHOBAaHHUU HpOB@I[CHHOfI OLICHKU HpCI[HpI/IHI/IMaIOT Mepm JUJIA YMGHI)IHGHI/UI WUJIN ITOJIHOT'O
WCKJIFOYCHHUS PHCKA JJIA 3JI0POBbS HACEICHUS W COXPAHHOCTH IPUPOJHBIX M MaTepUaIbHBIX
IIEHHOCTEH.

VYhpaBineHue pUCKOM HAUMHAETCS C YCTAaHOBJIEHHMS CTAHJAPTOB KauyecTBAa OKpYyXKarollen
CpeI[I)I, T. €. C HOpMHpOBaHI/Iﬂ KOHHGHTpaIII/II/I BpCI[HBIX BCIIICCTB B Boanyxe, BOAC U ITIOYBEC B 30HC
MIPOKUBAHUS JTFOCH.

IKOJIOTHYECKUI KOHTPOJIb

Obwas yenv 9KON02UYECKO20 KOHMPOJIA, WM KOHTPOJS KadecTBa OKpPY)Karolled cpenbl —
oOecrnieueHre coOJII0/IEHUs IEUCTBYIOUINX PUPOJOOXPAHHBIX MPaBUJl, TpEOOBAaHUI U HOPM Ha BCEX
JTanax IpOU3BOJCTBA UM UHOM AEATEIbHOCTU YEJI0BEKA, CBSI3aHHOM ¢ n3MeHeHueM coctostaus OC.

OchosHble 3a0a4u 9KOI02UUECKO20 KOHMPOIS.

1) dopmupoBanre HHPOPMAITMOHHON 6a3bl COCTOSHUS U U3MEHEHUH OKpY Karolllel cpe/ibl;

2) nmoyiy4eHre TOYHOU U 10CTOBEpHOM MH(popManuu o Bo3aencTBusAx u cocrosinuu OC;

3) BBISIBJICHHE CITy4aeB BPEAHbBIX BO3ACUCTBHUI Ha PUPOIHYIO CpELy;

4) npodunakTuka CBEpXHOPMATUBHOI'O IKOJIOTUYECKOTO yIiepoa u Ap.

KoHTponb cocTosiHUS TPUPOJHOW cpelbl MO MapameTpaMm, He TpeOyIOIIMM NPUMEHEHUs
CHEIHATILHOTO KOHTPOJIbHO-U3MEPUTEIBHOTO U J1TAOOpPaTOPHO-aHAIUTUYECKOTO0  00Opy/IOBaHUS,
JUPEKTUBHO MOXET OBITh BO3JIO’KEH Ha PAOOTHUKOB CITyKO MPOM3BOICTBEHHOTO KOHTpoJIs. B 3amauy
TaKHX CIIy>)KO BXOJUT:

— OIIPENIETICHNE KaUEeCTBEHHBIX XapaKTEPUCTUK IKOJIOIMUYECKUX U3MEHEHUI U HapyLIEHUI;

— ONEpaTUBHOE BBISBIEHUE BUHOBHUKOB, @ B OCOOBIX CIIydasiX MpUIJIAlleHHe WHCIEKTOPOB-
HKOJIOTOB JUIsl HHCTPYMEHTAIbHBIX U3MEPEHUI M KOJMYECTBEHHOH OIEHKH yliepba ¢ Ha3zHaueHUEM
COOTBETCTBYIOIINUX CAHKIIHM.

Bce BB 9KOIOIrMUECKOr0 KOHTPOJISI MO>KHO PacCMaTpUBATh € ABYX TOYEK 3pEHUS.

B ogHOM citydae 00beKTOM KOHTPOJIS ABIISIOTCS BPEIHbIE TEXHOTEHHBIE (MM €CTECTBEHHBIE)
BO3JCUCTBUS HAa NpPUPOAHYIO cpeay. [Ipuy 3TOM HEOOXOOUMO OIpPEeNsiTh KOJUYECTBEHHBIC
XapaKTePUCTHUKU MEXaHHMYECKHUX, TEIUIOBBIX, DHEPreTUdYecKux U Jp. BozaeiictBuil. [lomydeHHble
pe3yNbTaThl CPABHUBAKOT C HOPMATUBHBIMU — IPEAEIBHO AOIMYCTUMBIMHU JUISl JaHHBIX IPUPOJIHO-
KJIMMaTHYECKHUX YCIOBHIA.

IIpn 3KOIOTrMYECKOM KOHTpPOJIE 3TOTO BHAA BO3MOXKHBI CIEAYIOIINE W3MEPEHMS: JIMHEHHO-
YIJIOBBIE, CUJIBI U MacChl, 3JIEKTPUYECKUE U MarHUTHbIE, ONTUYECKHE, XMMUKO-aHAJTMTUYECKUE U JIp.,
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TaK KaK KOHTPOJIbHO-U3MEPUTEIbHAS TEXHHUKA JJIA OTUX LEJIEH CO3/1aBalach B Pa3HBIX BEIOMCTBAaX B
pazHoe BpeMs (T.€. Cpeau CpPEICTB H3MEPEHUS U KOHTPOJISI MOYKHO HAWTHU IPAKTUYECKH BCE
OCHOBHBIE BU/Ibl U3MEPEHUI, COOTBETCTBYIOINE IPUHATON B METPOJIOTHH KIIaCCU(UKALIUN).

B npyrom ciydae 0OBEKTOM 3KOJOTHYECKOTO KOHTPOJIS SIBISIETCS COOCTBEHHO NPHPOJHAS
cpeaa, MOJBEp)KEHHas WM He MojaBep)keHHass ((OHOBBIM KOHTPOJIb) BPEIHBIM BO3ACHCTBUSIM.
OnpenensitoT KaueCTBO OT/AEIbHBIX KOMIIOHEHTOB WJIM KOMILUIEKCOB NPUPOIHON Cpeibl, UCIIONIb3Ys
aHAJIMTUYECKHE METOAbl M U3MepeHus Macchl (00beMa) C IeNbl0 BBIABIECHUS COCTaBa U
KOHLEHTPaLlUU TEX WIA WHBIX BEIIECTB, OOBIYHO BpenHbIX. llodydeHHbIe pe3yibTaThl
CPaBHMBAIOT  C HOPMAaTHUBaMHU.

Koneunas 3adaua skonozcuueckozo Kowmponis — ONpEAETeHHE KauyeCTBEHHOTO COCTaBa U
KOJIMYECTBEHHBIX XapAKTEPUCTUK BO3JCHCTBHIM, BELIECTB U MX KOHLEHTpAaUUH B 3aJaHHOM Mepe
(o0beM, macca, TUIOIIANh) Ui CPAaBHEHHS TOJNYYEHHBIX 3HAUYCHUN C 3aJaHHOW MEpOl U OIlleHKa
PE3yJIBTATOB C MO3ULUHI MOJIE3HOCTH WM BPEAHOCTH ISl YEJI0BEKa U IPUPOJAHOM CPEb.

[TapameTpsl M TIOKa3aTelu 3KOJIOIMYECKOTO KOHTPOJISI WJIM HOPMBI OXPaHbl OKpPYKaroLIEH
Cpelpl YCTAaHABIUBAIOTCA CHUCTEMOM TIOCYIJApCTBEHHBIX CTAHIApPTOB IIO OXpaHe Ipuponasl. B
HacTosIee BpeMs JeicTByeT OoJiee CTa Pa3IMYHBIX CTAaHIAPTOB, PETJIAMEHTUPYIOIIUX HOPMBI
OXpaHbl aTMOC(EPHOTO BO3yXa, NOBEPXHOCTHBIX M MOJI3EMHBIX BOJI, MIOYB, I€OJOIMUECKONH CpeJibl
(3emenb, TPYHTOB, HEJP, JIECHBIX U APYTHX Yrofuii), Gyopsl U ¢ayHbl. Psg HOpM 3KOIOrHYECKOTO
KOHTPOJISI OIIPENIENIEH FOCY IapCTBEHHBIM 3aKOHOIATEIbCTBOM.

MHuoroo0pasue 3TUX JOKYMEHTOB 3aTpPYIHSIET NMPAKTHUYECKOE MOJb30BaHWE MMHU. VX odeHb
TPYAHO cOOpaTh BMecCTe, U3YUUTh U ydyecTb. HeT o0uiero kpurepuss BOCCTAaHOBICHUS HapyIIEHHBIX
KOMIIOHEHTOB  NPUPOAHOM  cpenbl. ITO  3aTPYAHSET TEXHOJIOTMYECKOE MPOEKTUPOBAHUE,
BOCCTAHOBUTEJIbHBIE IPUPOJOOXpPAHHbIE pabOThl, a TaKXKe KOHTPOJIb KayecTBa IPOEKTOB
(3kxcniepTu3sy) u pador.

Heo6xonumo pa3paboTaTh €iMHBIE HOPMBI W HIpaBUiIa [0 OXpaHE OKpY’XKarolled cpenpl,
coJieprKalllie «BbDKMMKY» W3 BCell AeHcTBYIOLIEH HOpMaTUBHO-TeXxHUYecKoi fqokyMmeHnTauuu (HT/I)
[0 KaX/J0MYy CIy4yar0 NPOU3BOJCTBEHHOW (MJIM CTPOUTEIbHON) NESATEIBHOCTH, a TAKKE IIUPOKO
MPUMEHSTh HH(OPMAITMOHHO-BBIYUCIUTEIBHYIO TEXHHKY.

B ©6a3y panmweix (BI) OBM B cucTeMaTH3MpOBAaHHOM BHJE 3aKJIaJIbIBAIOTCS BCe
JIEHCTBYIONIME HOPMBI | TIpaBUjia MO OXpaHe Mpupojsl. 3areMm u3 BJ] orOuparorcs HEoOXoauMble
CBEZICHHUS 110 KOHKPETHOM 2KOJIOTUYECKON CUTYALNH.

Pe3ynbpTaThl 3KOJIOrHUECKOro KOHTPOJIS COCTABISAIOT MHPOPMAIIMOHHYI0 0a3y (OaHK JaHHBIX)
oxpanbl OC, uTo MO3BOJSAET HCHOIB30BaTh OBM mns cOopa, xpaHeHMs, OOpabOOTKHM M aHalM3a
nH(pOpMaLIHH.

Hugpopmayuonnoe obecneuenue SBISETCS OCHOBOM ans ympasieHus oxpaHoit OC.
NH(popMaTHBHOCTh KOHTPOJISL 3aBUCUT OT YPOBHSI TEXHUYECKUX CPEACTB (OCHAILIEHHOCTU CITYXOBbI).
BenomcTBeHHas ciy»k0a 3KOJIOIMUYECKOrO KOHTPOJS JIOJDKHA HMETh HEOOXOJMMbIE TEXHUYECKHE
CpeacTBa JUIsl KOHTPOJS BceX OCHOBHBIX 3arpsi3HeHud OC. Ot cinyXObl MOXXHO OCHACTHTb
KOMIUIEKCHBIMU TEePEIBUKHBIMU Ja00paTOpUSIMHU aHAJIM3a KauecTBa BO3AyXa, BOJIbI, TIOYB.

Koumponupyrowue  opeanvi.  Koutpons 3a  coctosnuem OC  mpoBoauTcss Ha
MEXTOCYJapCTBEHHOM M HallUOHAJILHOM YPOBHE.

EBpomneiickoe arentctBo 1o okpyxatomeid cpeae (EAOC) BpimonHseT GyHKIMH 1O
MexyHapoaHoMy MoHuTopuHry OC (oxBaTbhIBaeT TeppUTOpHIO Becel EBporb).

Ha teppuropun Poccun — PocruipomMeT BBIITOIHIET MOHUTOPHUHT B KAYECTBE CBOEH IIABHOU
0053aHHOCTH. MeCTHBIE ¥  PErHOHAIbHBIE OSKOJIOTMYECKHE WHCHEKIHHU  (ITOTYMHSIOLIHECcs
MUHHUCTEPCTBAM OKpY KAlOIIeH Cpelibl), CAHUTAPHO-IMUAEMHOIOTMYECKUE CTAaHIIMK (HaXoAsIuecs B
BEJCHUU MUHHUCTEPCTB 3APAaBOOXPAHEHUS) BBIOJHSAIOT MOHUTOPHHI KakK JIOMOJHUTEIBHYIO
GYHKIUIO B TIpOLECcCe KOHTPOJIS PalMOHAIBHOTO HCMOJIb30BAaHUS PECYPCOB MIIM JIPYIHMX CBOHUX
(bYyHKIMHA.

[IpaBurensctBO Poccum mpennoxuino co3nate EQuHYr0 TOCyAapCTBEHHYHO CHCTEMY
skosoruueckoro Mouuropunra (ET'COM). IIpobnema rocynapcrBeHHoro MonutopuHra OC Ha
tepputopun CHI' coctouT B TOM, 4TO NMpUOOPHI IJsi KOHTPOJS COAEpXaHHUS BPEAHBIX BELIECTB
MOpPAJIbHO U (PU3UYECKU YCTapeIu.
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[TomMuMO TroOCYyAapCTBEHHBIX MPUPOTOOXPAHHBIX CIYX O, SKOJIOTMYECKMMH MpoOiIeMaMu
3aHUMAIOTCSI Hay4YHbIe M OOIIECTBEHHBIEC OpraHu3aluu (IpogCor03bl, MApTHs 3€JCHBIX), OOpoIUecs
3a ynuctoty OC.

Cucrema IPOU3BOJACTBCHHOI'0 TEXHOJOTHYECCKOI0 MOHUTOPHUHTA

IIpousso0cmeenuviti  MOHUMOPUHe, KaK Pa3HOBHIHOCTh KOMIUIGKCHOTO HWH)KEHEPHO-
9KOJIOTHYECKOTO MOHUTOPHHTA, — 3TO CHCTEMa OI[CHKH TEXHOTCHHOT'O MCTOYHUKA M YKOJIIOTUYECKOTO
pHCKa B Iporecce GyHKIMOHUPOBAHUS 00BEKTA.

OOBEKTHBIE 8UObI TIPOU3BOJICTBEHHOTO MOHUTOPUHTA: MOHUTOPHHT aTMOCc(hepHOro BO3ayXa,
MPOMBIIIICHHBIX CTOKOB, TOYBEHHBIH MOHUTOPHHT .

OCHOBHBIMH qbyHKuuﬂMu MMPOU3BOACTBCHHOI'O MOHUTOPHHTA ABJIAKOTCA KOHTPOJIb
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOT'O COCTAaBa 3arps3HSIONINX BEIECTB B OKpYXKaroIei cpene
(Bo3myxe, IOYBE, BOJE) U OIpPEAEICHUE HCTOYHUKOB 3arps3HeHus. Ha mnpeanpustusx BeayT
KOHTPOJIb 32 I(PPEKTHBHOCTHIO PaOOThI OYHUCTHOTO OOOPYJOBAaHUS U 32 KOJUYECTBOM BHIOPOCOB
(cOpoCOB) 3arpsA3HSAIONINX BEUIECTB.

Ha ocHOBaHWMM JaHHBIX MOHHMTOPWHTAa NPUHUMAKOTCS PEHICHHS JUIA  yJIy4IICHUS
IKOJIOTHYECKON CHUTyallid — COOPYXKAIOT HOBBIE OYHCTHBIC COOPY)KEHUS, COBEPIICHCTBYIOT
TEXHOJIOTUYECKUN MPOIECC C LENbI0 CHUKCHUS KOJMYECTBA BBIOPACHIBAEMBIX TOKCHYHBIX BEILECTB
HJIM 3aMCHBI UX Ha HCTOKCUYHBIC WJIN MAJIOTOKCHYHBIC, ITOBBIIAIOT I'CPMCTUIHOCTD O60py,I[OBaHI/I$[,
pa3padarbiBaroT A3((HEKTUBHYIO MBLUIETa3009MCTKY, BHEAPSIOT TOYBO3ANIUTHBIC CEBOOOOPOTHI H T.II.

Bo3znelicTBue TPOMBIINIIICHHOTO TMPEANPHUATHS Ha T'COJOTHYECKYIO CpEeIy OIpeIeisieTcs
TEXHOJIOTUYECKON Harpy3koil — TOJOBBIM KOJMYECTBOM BCEX BHJIOB TBEPIBIX M KHJIKHX OTXOJOB
NPEAIPUATHSL.

Haynm4yre MOHMTOpPWHTra TOBBIMIACT TPEOOBAHUS K COOJIOJCHUIO DKOJOTHUECKUX IMPABHI M
HOPM, ITO3BOJISICT CHU3UTH DKOJOTUYECCKHI PUCK HAa OCHOBE MPOTHO3a (DaKTHUYECKON Oe30MacHOCTH
(YHKIIMOHMPOBAHUSI 00BEKTA HIIU MIPUPOJTHO-TEPPUTOPUATHBHOTO KOMILIEKCA.

JKOJOTrHYeCKHI MACIOPT NpeInpUsTHS

B yiy4mieHnn sKOJIOrMYECKUX MOKa3aTesIed MPOMBILIUIEHHBIX NPEANPUATHI, pallMOHAIbHOM
HCIOJIb30BAaHUN HMMH TPHUPOJHBIX PECYpPCOB CYILIECTBEHHYIO pOJIb MIpaeT BBEACHHBIN ¢ 1 sHBaps
1990 r. s kaXka0ro NpeANnpUATHS YKOJOTUYECKUI MAcopT. DKOJOTHYECKUI NAaCIOPT JOMOIHAETCS
U KOPPEKTUpYeTCs IIPU U3MEHEHUH TEXHOJIOTUH NPOU3BOJICTBA, 3aMEHE 000PYI0BaHMs U T. 1. B
teyeHne Mecsna co aHA m3MeHeHui. CymectByer ['OCT 17.0.0.04-90 «3Okonorudeckuii nacrnopr
MIPOMBIIIJIEHHOTO MPENPUSITHSI.

Tonbko B 1994 r., Hanpumep, ObLIO COCTAaBICHO U coriacoBaHo 50 ThIC. HKOJOTHMUECKUX
MacIOpPTOB, B TOM 4Hclie 15 ThIC. U3 HUX — Ha MPOMBIIIJICHHBIX MPEANPUATHUSAX, CBbIIIE | ThIC. — Ha
CeNIbCKOXO035ICTBEHHBIX 00BEKTaX.

Okonoruueckuit mnacnopT (OI1) NpOMBINUIEHHOrO MPEeANnpHUsITHS — 3TO HOPMAaTUBHO-
TEXHUYECKUH TOKYMEHT HOBOI'O THIIA, BKJIIOYAIOIIUI JAHHBIE IO HCIOJIb30BAHUIO INPEANPUATUEM
MIPUPOIHBIX U BTOPUYHBIX PECYPCOB U ONpeAeNIEHUI0 BIUsSHUS pou3BocTBa Ha OC.

[lenbro cocTaBieHMsI MacopTa ABISAETCS:

a) mepexoi OT H3YUYEHHs CIENCTBUI (COCTOSHMSI OKpY’KaloIlled cpelbl) K AeTaJbHOMY
i pepeHIIMPOBAHHOMY aHAIN3Y MPUYMH (CUTYallMH MO KXIOMY NMPEANPUATHIO B OTACIBHOCTH U
rpynmnam poJICTBEHHBIX NPEANPUITUI);

0) mepexoJ OT paccCMOTpPEHHUs o0Iero o0bemMa BBHIOPOCOB K YJNEIbHBIM TOKA3aTelsM,
OTHOCHUMBIM K €IMHMIIE TPOU3BOAMMON MPOAYKIMM U COMOCTABISEMBIM  C HAWIYUYIIUMH
[I0KAa3aTeIsIMHU, TOCTUTHYTBIMH B MUPE.

DKOJIOTHYECKUI MacmopT COAEPKHUT OOIIME CBEIEHUS O NPEIIPUSTHH, HC-TIOJIB3YEMOM
CBIPbE, OMHUCAHNE TEXHOJIOTUYECKUX CXEM BBIPAOOTKH OCHOBHBIX BHAOB MPOIYKIIUH, CXEMbI OYMCTKU
CTOYHBIX BOJI U a3pPOBBIOPOCOB, WX XAPAKTEPUCTUKH MOCJIE OYUCTKH, JaHHBIE O TBEPABIX U JAPYTUX
OTXOZaX, a TaK K€ CBEACHHs O HAJIMYUM B CTpaHe M B MHUpPE TEXHOJOTHH, oOecreyrBaromux
JOCTUKEHHE HaWIy4IINX YJEIbHbBIX [TOKa3aTesel o oxpaHe IpUpoIbI.

51



Bropas yacTte macnopra COACPKHUT NMEPEUEHb IUIAHUPYEMBIX MEPONPUATUMN, HAIIPaBICHHBIX
Ha cHIKeHHe Harpy3ku Ha OC (c yka3aHHEM CPOKOB MX BBIMIOJIHEHUS, 00bEMOB 3aTpaT, YACIbHBIX U
001mux 00EMOB BEIOPOCOB BPEAHBIX BEIIECTB JI0 U MOCIE OCYIICCTBICHHS KaXKI0TO MEPOIIPHUSITHS).

DKOJIOTUYECKUH TacropT pa3pabaThIBacTCs MPEANPUATHEM 33 CYET COOCTBEHHBIX CPENICTB.
OH [OJDKEH COCTaBIIATBCA HA Ha4daJo rojJa M B JAJbHEHIIEM €XETOJAHO YTOUYHATHCA W
II€PECOIIIaCOBBIBATHCS B TEPPUTOPUAIBHBIX OpraHax yIpaBJieHUs! IPUPOOIOJIb30BAHUEM.

Cornacuo 'OCT 17.0.0.04-90 skosioru4eckuii mnacropT COCTOUT U3 Pa3eiioB:

1) obmue cBeaeHHs O MPENPUATHHI U €r0 PEKBU3UTHI;

2) KpaTkasg  OPUPOAHO-KIMMATHUYECKash  XapaKTepUCTHUKAa  pailloHa  pacloyIOKEHUs
IIPEAIPUATHS;

3) KpaTKoe OIMCaHME TEXHOJOIMU IPOU3BOACTBA U CBEIEHHUS O NPOAYKLUH, OajgaHCOBas
CX€Ma MaTepualbHbIX [IOTOKOB;

4) cBeneHus 00 UCIOJIB30BAHUU IIPUPOJHBIX PECYPCOB;

5) XapakTepHUCTHKa ChIPbsl, UCIOJIb3YEMbIX MaTEpUaAIbHBIX U SHEPTETUUYECKUX PECYPCOB;

6) XapaKTepPHUCTHKA BEIOPOCOB B aTMOCheEpy;

7) XapaKTepHCTHKA BOJOTIOTPEOJICHHS U BOJIOOTBEICHNUS;

8) XapaKkTepHUCTHKa OTXO/10B;

9) cBeneHust 0 peKyIbTUBALMK (BOCCTAHOBIEHUH) HAPYIIEHHBIX 3€MEJIb;

10) cBeieHus O TPAHCIOPTE MPEANIPHUITUS;

11) cBeneHus 00 IKOIOTO-IKOHOMUICCKOU JEATSIIEHOCTH MTPEATIPUSITHS.

OIl sBnsercss HE TOJIBKO HUCHOJHUTEIbHBIM JIOKYMEHTOM OJHOM M3 (OPM 3KOJIOTHYECKOTO
KOHTPOJIS, HO TAaKXK€ CIIYUT MH(POPMALMOHHON OCHOBOM JUISL TTACIIOPTU3aLUHA TEPPUTOPHUH,
PErMoHOB M cTpaHbl B 1enoM. i storo sx3emmiisipsl D11 pacnpenenstoTes clieayonmm oopa3om:
OJIMH 3K3EMIUIIp XpPAaHUTCA Ha MPEANPUATUH, JPYTOH — B TEPPUTOPHAIBHOM WM PETMOHAILHOM
opraHe OxpaHbl NpHpoJbl, TpeTuil — Hampasisercs B HUML] «Oxonorus» i ¢popmupoBaHus
HKOJIOTUYECKOTO OaHKa TAaHHBIX.

Cocrasnenue OlII BKiIOUaeT pacyeTsl HOPM:

1) IIAB BpemHbIx BemiecTB B aTMOC(HEpHBIH BO3MYX (TIOCTOSHHO BBIOpPACHIBAEMBIX U
3QJIMOBBIX ),

2) [IAC cToKOB, OYUIICHHBIX WM HEOYHUIICHHBIX, COPacChIBAEMBIX B BOJIOEM, UJIM B CUCTEMBI
LEHTPAJIM30BaHHON KaHAJIW3aLlUH, UM Ha pesbed;

3) IIJIB mone#, usnmydeHuii, pU3NKO-MEXaHUUECKUX BO3JACUCTBUHN (TETUIOBBIX, IIYMOBBIX,
3JIEKTPOMArHUTHBIX, MEXAaHUYECKOTO Pa3pylIEHHs] OBEPXHOCTH JUTOChEpH! HEAP U T.J.), a TaKXkKe
MHBEHTapHU3aluy UCTOYHUKOB BO3ICHCTBUN u 3arpsasHenuit OC.

HauOonee CcnoXXHBIMH UM TPYIHBIMH SBISIOTCS ONEpallMd WHBEHTApHU3allMM BPEIHBIX
BO3/JIEHCTBUH, BEIOPOCOB U CTOKOB, U pacueTsl HopM [1/IB u I1/IC. MuBenTapu3aius npoBouTcs Ha
OCHOBaHMHM 3aMEpPOB M pacueToB, NPHUYEM ONPEAENAIOTCS BuAbl BB, MX KOoaMuecTBO M pexuM
BbIJICTICHUS.

VHBeHTapHU3alMI0 TPOBOJAT SKOJOTHMUECKHE CIIYKOBI € LENbI0 ydyeTa HeOJIarompUsTHBIX
BO3JeNCTBUH, nocTyIuieHus BB B okpyxaromiyro cpeny, ux oOe3BpeKMBaHUS M yJIaBIUBAHUS IS
pa3paboTKU Mep MO CHWKEHMIO U JIMKBUJAIMK BO3AEUCTBUI U moctyruieHus: BB.

WuBeHTapHu3aiio IPOBOAAT pacueTHO-aHATUTUYECKUMU METOJaMU M MPSIMBIMH METOAaMHU
MHCTPYMEHTAJIBHBIX M3MEpeHUi. Pe3ynbpTaTsl pacueToB U M3MEPEHUHN COMOCTABISIOT U MPOBEPSIOT
TOYHOCTh M JOCTOBEPHOCTh OOEUX Omepanuid, OIeHUBAIOT 3(P(EKTUBHOCTH PadOThl OUYHUCTHBIX
CHCTEM.

3areM (QaxTUdeckue Moka3aTeln (KayeCTBEHHbIE M KOJIMYECTBEHHBIE) He-0JIaronpusATHBIX
Bo3zzelictBuil u BB comocraBmsiores (pacuetHsiM myteM) ¢ Hopmamu I1JIB u ITJC. Jenarotcs
BBIBOJIBI O MPHUEMJIEMOCTU JESATEbHOCTU MPEANPHUATHS 10 IPUPOJIOOXPAHHBIM KPUTEPHSIM. 3aTeM
NPUHUMAETCS PELICHHE: pa3pellaroliee AaJbHEHIylo JesTeIbHOCTh (IKOJOTHUECKH Oe30macHbIi
00BEKT); pa3peliaroiiee AesTeNbHOCTh YAaCTUYHO WM NpPHU YCIOBUU NPOBEIACHHS HEOTIONKHBIX
(IONITOCPOUYHBIX) MEpONPUATHHA (PKOJIOTMYECKH OMACHBIM OO0BEKT); 3amlpeliaroliee AesTelbHOCTb
(kpaifHe PKOJIOTMYECKU OMACHBIN OOBEKT).

Takum o00pazom, Ieb HSKOJIOTMYECKOH MaclopTU3alMi — YCTAHOBJEHHUE IPENEIbHO
nonyctumbix BozaeicTeuil (I1JIB) mpombinnennsix npennpustuit  Ha OC ¢ yuerom ee (POHOBOTO
(pakTHgEeCcKOr0) COCTOSTHUSI.
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C 1 mrona 2001 r. BBeAeH B JEWCTBUE HAa OCHOBE HOBBIX MPHUHIMIOB «JKOJOTHYECKUU
nacnopt npupozgonons3oBarens» (I'OCT P 17.0.0.06-2000). B naneneimem takoil macropt Oynet
MepBUYHOM 0a30i MaHHBIX O BO3JAyXe, BOJAE, IIOYBE, OTXOAax. Pa3paboTaHHBIA MakeT
9KOJIOTHYECKOTO TMAacropTa MO3BOJUT C(HOPMUPOBATH (POPMBI CTATUCTUYECKOW OTUETHOCTU IS
71000T0 YPOBHSI YIIPaBJICHUS.

Oco0eHHOCTH 3aM0JTHEeHUs pPa3ae/ 0B 3KOJIOI'HY€CKOro macropra

Pazoen 1. Obwue ceedenus o npedonpusmuu.

Yka3bpIBaeTcsi B3aMMHOE PACIIONI0KEHNE TAHHOTO MPEANPHUATHS C TPAHUYALUTIMHA 00BEKTaMH.

[IpuBoauTCS KapTa-cxema MPEeANpUATUs ¢ HAHECEHHBIMU HAa Hee MCTOYHMKAMU 3arpsi3HEHUS
aTMoc(epsl U MMOBEPXHOCTHBIX BOJ, BOJ03a00paMH, MECTaMHU CKJIaJIMPOBaHUs OTXO0B U T.4. Kpome
TOTO0, Ha KapTe-CXeMe YKa3bIBAIOTCS TPAaHUIbl CAHUTApHO-3aIIUTHON 30HBI (C33), )KUIIBIX MaCCHUBOB,
MPOMBIIIICHHBIX 30H, JECOB, CEIbCKOXO3SHWCTBEHHBIX YTOJHMH, TPAaHCIOPTHBIX MarucTpaieil, 30H
OT[IbIXA.

Oco60 oTmeuaeTcs pacrojOKEHHE TOCTOB HAONIONEHUS 3a 3arps3HEHHEM aTMOC(EpHOTro
BO3/lyXa U cCOPOCOM CTOUHBIX BOJ.

Paszoen 2. Kpamkas npupoookmumamudeckas Xapakxmepucmuka pauoHd PAcnono#CeHus
npeonpusimus.

MeTteoxapakTepucTUKd W KOX(QUIMEHTHI, ONPENCISIOMUe YCIOBUS  pacCenBaHUS
3arpsI3HAIONINX BEIIECTB B aTMOchepe.

Xapaktepuctuka cocrossHug OC u, mpexnae Bcero, 3HaueHUs (POHOBBIX KOHIIEHTpaIUil
3arpsI3HAIONIUX BEIIECTB, KOTOPhIE BIOpachiBalOTCS B aTMochepy U 7151 KOTOPBIX HE0OX0IMMO
onpexaensats [1/1B.

XapakTeprucTUKa HCTOYHUKOB BOJIOCHAOKEHUS ¥ IPUEMHUKOB CTOYHBIX BOJ.

Pazoen 3. Kpamkoe onucanue mexnonocuti npou3zeo0cmea u ceeoeHus 0 NpooyKyuu,
banancosas cxema MamepualbHbIX HOMOKOS.

[lepeuncasiroTcss BUABI BBITyCKAEMOW MPOMYKIHMH (IO TUIAaHY W (PAaKTUYECKH), MPHUBOASITCS
TEXHOJIOTUYECKHE CXEMbl IIPOU3BOJCTBA C yKa3aHHWEM BHUIA MCXOJHOTO CHIPbS U MPOMEXKYTOUHBIX
MPOAYKTOB — TOJBKO TEX YYaCTKOB, TJ€ NMPOUCXOAMT BBIEICHUE 3arps3HSIONINX BEIIECTB HITH
0o0pa3oBaHNe OTXOJ0B. YKa3bIBAIOTCS TOUKH UX KOHTPOJIS HA TEPPUTOPUU MPEATIPUSITHUS.

Jnist KayKI0To BUa TIPOU3BOJICTBA COCTABISIETCS OaaHCOBas CXeMa MaTepPHAJIbHBIX TTOTOKOB,
MIPUHATAs B JAHHOW OTPaCIIH.

Pazoen 4. Ceedenus 06 ucnonv3o6anuu NpupoOHvIX pecypcos.

ITpuBoasTCs cBeleHMs 00 NCTIOIb30BAHUH 3€METIbHBIX PECYPCOB:

1) oOmmx, 3aHATBIX TOJ 3IaHUS W COOPY)KEHHS OCHOBHOTO M BCIIOMOTAaTEIbHOTO
MIPOU3BOJICTB; 2) MOJA aJIMHUHHCTPATUBHO-OBITOBBIE COOPYKEHHs; 3) XpaHWIWINA, CBAJIKH, OTBAJIbI
TBEPJIBIX OTXOJ/IOB, HAKOTIUTEIH CTOYHBIX BOJI, IO/ 03€JICHEHHE U Ta30HEI.

Kpome Toro, ykaspiBatoTcs pazMmepbl C33 W miomiaau TBEpAbIX MOKPBITUH TeppUTOPUH
TPEIIPUSTHSL.

Pazoen 5. Xapaxmepucmuxa cuvlpvs, UCNOIb3YeMblX MAMEPUATbHBIX U IHEPLemuiecKux
pecypcos.

Vka3pIBaeTcss HAMMEHOBAaHUE Ka)XOTO0 BUAA MCIOJIb3YEMOIO CHIPhS M BCIIOMOIaTENbHBIX
pecypcoB; HaMMEHOBAaHWE MPOAYKIINH, TOTyYaeMOl M3 HHUX. 3aTeM YKa3bIBAaeTCS PacXo]l CHIPhS Ha
€IMHUILY BBITyCKaeMOM MpOAyKIUH (IO IUIaHy TEKYIIEro roja, no (akry oT4eTHOro rojaa u oodriee
noTpeOIeHre ChIPhS 3a TON).

[TpuBOAMTCS PacXo/ SHEPrOpeCypcoB KOHKPETHO MO BUAAM MPOAYKLIMH U MPOU3BOJICTBAM
(oOmumii 1 Ha eAMHUIY TPOAYKIMH); OOIIMHA pacxoi TEIIOBOM 3HEPrMM — MO MPOM3BOACTBAM M
BUJIaM TIPOAYKIIUU U HA TUHUITY TTPOTYKIIHH.

Pazoen 6. Xapakxmepucmuka evibpocos 6 ammocghepy.

VICTOYHMKH, OT KOTOPBIX MPUMECH MOCTYMAIOT B aTMoc(hepy MOoApa3essioT Ha:

1) UCTOYHMKH 3arpsi3HEHUST — OOBEKTHI, OT KOTOPHIX 3arps3HSIONIEE BEIIECTBO MOCTYIAET B
aTMocdepy;
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2) UCTOYHUKHU BBIJCJIECHUA — OOBEKTHI, B KOTOPBIX 00pa3yIOTCS 3arps3HSIONIME BEIIECTBA
(TeXHOJIOTUYECKHE YCTAaHOBKH, CKJIAJbl CHIPhS WIIM MPOIYKIIMH, TUIOIIAIKHU JJISi XpaHEHUS OTXOJIOB U
T.IL.).

[Tpu 3TOM BBIOPOC M3 UCTOUHUKA MOXKET OBITH OPraHU30BaHHBIM, T.€. OCYIIECTBIATHCS Yepes3
JIBIMOBYIO TpYOY, BEHTHJIALIMOHHYIO IIAXTYy, a3PAallMOHHBIN (POHAPH U T.II., WJIM HEOPTaHU30BAHHBIM —
13-32 HeTIOTHOCTEH B MOMEIICHHUSAX, EMKOCTSX, TEXHOJIOTHYECKUX YCTAHOBKAX.

Bce opranmzoBaHHble M HEOPraHM30BaHHBIE MCTOYHHUKH HYMEPYIOTCS, U 3Ta HyMmepauus
0CTaeTCs MOCTOSTHHOM.

Pazoen 7. Xapakxmepucmuka sooonompednenus u 60000meedeHusl.

VYka3piBaeTcsi 00beM BOJIBL, 3a0paHHOM M3 MPUPOIHBIX HCTOYHUKOB, MOJIy-Y€HHON OT JIPYTHX
BOJIOIOJIb30BATENICH, HCIIOJIb30BAHHON OTYUTHIBAIOIIUMCS HPEANPUITHUEM U MEPEeJaHHOW IPYruM
OPEeANpUATHSAM I WCmonb3oBaHus u  (wim) cOpoca. Ilpunmaraercs OamaHcoBas —cxema
BOJOINIOTPEOIICHUS U BOJIOOTBEACHUS U T. 1.

PaccmarpuBaroTcss MOAPOOHO HMCTOYHUKMA CTOYHBIX BOJ, OUYHCTHBIE COOPY-KCHHS,
BOZ00OOPOTHBIE CUCTEMBI.

Pa3zoen 8. Xapakmepucmukxa omxo008.

VYka3bIBaeTcss HANMEHOBAaHUE OTX0/1a, IPOU3BOJICTBO, /i€ 0O0Pa3yOTCs OT-XO/bI, KOJTHYECTBO
OTXOZIOB 3a T'OJ, a TaKXKe CIenu(pUIECKUe CBOWCTBA OTXOAOB (arperarHoe COCTOSHHE; OCHOBHBIC
XUMHYECKHE DJIEMEHTHI, BXOJSIIME B COCTaB OTXOJIOB; Kiacc omacHoctd — 1, 2, 3 wumm 4;
pPacTBOPUMOCTH B BOJIE; BIIAYKHOCTD; MTOKapOB3PHIBOOIIACHOCTB ).

Jlanee yka3bIBaeTCsl KOJMYECTBO OTXOJOB B MeCTax CKJIaJAWPOBAaHUS (3aXOpOHEHHs) Ha
TEPPUTOPUN TIPEATIPUATHS U 3a €€ mpeaenaMu (M Ap. JaHHBIE O KOJIWYECTBE HCIOJIb30BaHHBIX,
YHUUYTOKEHHBIX, BEIBOSUMBIX OTXO/I0B).

YKa3bIBarOTCS MPUYMHBI HEUCTIONH30BaHUS OTXO/IOB.

Pa3zoen 9. Ceedenus o pekyromusayuy HApyUIeHHbIX 3eMelb.

Baxen jans mpennpusTHi  A0OBIBArOIIEH  MPOMBINUICHHOCTH, JJISI  CTPOM-TEIBHBIX
MPEeATPUITHH.

B Hem ykaspIBaroT OOMIYIO IUIOIIAAb HAPYIIEHHBIX M OOpaOOTaHHBIX 3€MEb 32 OTYCTHBIN
roJi; TUIOIIAIb PEKYJIbTUBUPOBAHHBIX 3eMelb (110 IJIaHy U (PaKTUYECKH) U T. [I.

Pazoen 10. Ceedenusi o mpancnopme npeonpusmusl.

VY4YUTBIBAIOT YMCIIO €UHUIl TPAHCIIOPTA, SBJSIOMIETOCS COOCTBEHHOCTBIO MPEANPUATHS U HE
SIBIISTIOIIETOCS, HO PETYIISIPHO 3a€3KAOIIET0 Ha €r0 TEPPUTOPHUIO (32 TON).

VYKa3bIBatOTCA CyMMAapHBIH MPOOET M0 TEPPUTOPUHN NPEANPHUATHS 3TOTO TPAHCIIOPTA, a TAKXKe
«KO3(GUIMEHTHI BIMSIHAS CPEAHETO BO3PACTa W YPOBHS TEXHUYECKOTO COCTOSHHS TPAHCIOPTa» Ha
BbIOpOCHl. [lepeMHOXMB yKa3aHHbIE BEJIMYMHBI, MOJy4yarOT OOBEMBI BBIOPOCOB  Ka)JIOTO
3arps3HSAIONIETO KOMIOHEHTA.

Pasoen 11. Ceedenus 06 2k01020-9KOHOMUUECKOU 0eamMeNbHOCIU NPEONPUAMUSL.

[Tnarexu npeanpusarus 3a 3arpssHenre OC (O0TAenbHO 3a BEIOPOCH B aTMocdepy, cOpOCkH B
BOJIHbIE OOBEKTHI, pa3MeIleHHE OTXO0/I0B).

[IpuBomsTCS nNaHHBIE O B3BICKAHHBIX C MPEINPUATHS MECTHBIMH KOHTPOJIHPYIOIIUMH
opranamu mrpadax 3a aBapuilHble BBIOPOCHI B aTMOC(hepy M cOpOChl B BOJOEMBI 3arps3HSIOIIUX
BEIIECTB, aBapHITHbIE COPOCHI OTXOJIOB IMTPONU3BOICTBA.

IoHsiTHE IKOJIOTHYECKOT0 AyAUTA
OKOJIOTHYECKHI AyauT IMMOJIYYHJI CBOC PAa3BUTUC TOJIBKO B IMOCJICIHUC I'OJBbI.

Ayoum - 3TO cucTeMaTHyecKas JOKYMEHTHpPOBAaHHAs MpoLEAypa Ui OIpeesieHUs] TOro,
HACKOJIBKO JIESTEIbHOCTh OPraHU3alluU yJIOBIETBOPSIET CYIIECTBYIOIIUM TPEOOBaHUSM.

Cayx0a 3KOJOrMYECKOrO ayJAMpPOBAaHHUS TMPEIAOCTABISACT HHGOPMAIIHIO 0 CTCICHU
9KOJIOTMYECKOM OMACHOCTH TOTO MJIM MHOTO 00BEKTa U O pa3Mepe MOTCHIIMAIBHOTO IKOJIOTHYECKOTO
yiepoa.

DKOJIOTHYECKUM  ayIUT TMpEACTaBIse€T HOBBIH OSKOHOMMYECKHHA MEXaHM3M  3allUThl
OKpyxXxaromel cpeasl. CucTeMa 3KOJOTMYECKOro ayauTra yke naBHo usywaercas B CHIA u
Benukobpurtanun. Ero konuenuus, cpopmynanpoBaHHas B KoHIe 70-X rofioB, OblIa MpU3BaHa
y’)KECTOUUTh MEpBI MO 3KOJOTMYECKOMY KOHTPOJIIO M3-3a YYaCTHBIIMXCS aBapuil Ha XUMHYECKHX
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npou3BoacTBax. OCHOBHOM 1enpl0  ayauTa Obula  NpOBEpPKa  AESITEIbHOCTH  KOMIIAHUU
CYIIECTBYIOIIMM 3aKOHaM 1 HOPMaTHBAM.

OKOJIOTHYECKUH ayIUT M aHaIN3 JAESITEIbHOCTH U OTYETHOCTH HPEANPUATHS IMPOBOAATCS
YIOJIHOMOYEHHBIMU Ha TO IOPUIMYECKUMHU (ayAUTOPCKAsi OpraHu3aIus) Wik (U3NIecKUMHU (KOJIOT -
ayquTop) JIMLUAMM JUId ONpEAETeHHUs UX COOTBETCTBUSA [JCHCTBYIOIIEMY 3KOJIOTMYECKOMY
3aKOHOJIATEIbCTBY, HOPMATUBHBIM aKTaM, CTaHJapTaM, cepTHU(HUKaTaM, MpaBHJaM, TPeOOBaHUSM,
IIOCTAHOBJICHUSAM U MPEANHCAHUSAM T'OCYAAPCTBEHHBIX IPUPOAOOXPAHHBIX OPTaHOB 110 0OECTIEUEHUIO
HKOJIOTUYECKOM 0€30MacHOCTH, ISl IPOBEICHHS KOHCYJIbTALUI U BbIIAYX PEKOMEH AL,

L]enw sxonocuueckozo ayouma:.

1) OLIEHKA BO3JICHCTBUSA M MPOTHO3UPOBAHMS IKOJOTHUECKUX TMOCIEICBUH ACATEIbHOCTH
o0nekTa Ha OC;

2) YCTQHOBJICHHE COOTBETCTBHSI €r0 JCSATEIbHOCTH TPEOOBAHHMSAM MPUPOJAOOXPAHHOTO
3aKOHOJIATEIbCTBA U HOPMATUBHBIX JOKYMEHTOB;

3) OTIpe/IeTICHUE OCHOBHBIX HAIPABICHUN OOCCIICUEHUs HKOJOTHYECKON 0e30macHOCTH
IIPOU3BO/ICTBA, HOBBIIIEHUS 3()(HEKTUBHOCTU IPUPOIOOXPAHHOH 1E€ATEIBHOCTH.

OcHoBHast 3ajadya ayAWTa — OLIEHKA SKOJOTHYECKOH OE€30MacHOCTH IPOU3BOACTBA H
BBINOJIHEHUS SKOJIOTHYECKUX TpeOOBaHUM (B OIPEAEICHHBIX CIIydyasx).

[Tpu ananm3e NMpPUPOTOOXPAHHON NEATETHLHOCTH MPOMBIIUICHHBIX TPEANPHITHNA HCIIOIB3YIOT
CJICAYIOLIME METO/bI SKOJIOTHYECKOI0 ayauTa:

1) Merox aHkeTupoBaHUsS — METOJ 0030pa, aHalIW3a, OLEHKM U PaHXKUPOBAHUS
HKOJIOTUYECKUX IPoOsIeM, MO3BOJIAIOUINNA pa3pabaThiBaTh KOHKPETHBIE pekoMeHaauuu. Ero cyte — B
COCTABIICHUH TIEPEYHS HANPABJICHUI 3KOJIOTMYECKON ACSATEIBHOCTU MPEINPHUSATHS MPH MPOBEICHUN
MOHUTOPHUHIa, KOHTpPOJII M YIpPaBIeHUS; B cOOpe HaHHBIX A OLEHKH 3(P(eKTHBHOCTU 3TOM
NESTeNbHOCTH M pa3padOTKe PEKOMEHAANWK MO TOBBIEHHIO A(PQPEKTHBHOCTH ESTEIHLHOCTH
IPEIIpPUATHSL.

2) Meron MarepualbHBIX OallaHCOB M TEXHUYECKUX PACUETOB — COCTABJICHUE U AHAIN3
MaTepHalbHbIX 0aJlaHCOB OCHOBHBIX KOMIIOHEHTOB ChIPbsi M MaTEpUAJIOB, BOJBI, 3arps3HSIOIIUX
BemecTB (0amaHCc — COOTHONIICHHWE Tpuxoja W pacxonaa). OH TMO3BOJSIET ONEHUTH (DAKTHUECKOE
BozzelictBue Ha OC He TOJIBKO MPOM3BOJCTBA B LIEJIOM, HO U OTIEIbHBIX MCTOYHHKOB BPEIHOTO
BO3JICHCTBUS, CHUCTEM pETryJIHpPOBaHUS cOpoca W BBIOpOCA 3arps3HSIONIMX BEUIECTB, CHUCTEM
pasMelleH s U yJaJleHUs] 0TX0JI0B, CUCTEM MOHUTOPHHTA.

CocraBnsroTcst 0000IIEHHbIE U JIeTalIbHbIE 0alTaHCOBBIE CXEMbl MaTepUATbHBIX IIOTOKOB.

3) Kaprorpaguueckue MeTonbl — COCTOST B pa3pabOTKe M MCIOJB30BAaHUM ayJUTOPCKHUX
CHUTYaIlMOHHBIX TUTAHOB TPOMBINUICHHBIX IUIOMAMOK M KapT-CXeM TEPPUTOPHH (HAa OCHOBAaHUM
JOOBIX YepHO-0€NbIX KOMHM MeHIIaHOB, Fe0e3NUECKUX ChEMOK, TOIOrpadMuecKux KapT U T. 1.).

TeppuTopusi MPOMBIIUIEHHBIX PaOHOB XapaKTEepH3yeTcsl 0003HAUYEHUEM MPEINPUATHIA Kak
0000IIIEHHBIX TOYEYHBIX HCTOYHHMKOB cOpoca, BBIOpOca 3arps3HSAIONIMX BEIIECTB, 0Opa3oBaHMS
OTXOZIOB M MECT pa3MeIIeHHUs OTXO/IOB.

Metoabl  GoTO- W BHACOCHEMKH MOTYT MPHUMEHATHCS Kak JONOJHHUTENBHO K
KapTorpauuecKkuM, TaK M CAMOCTOSITENFHO. 3a4acTyl0 TOJBKO pPE3yJIbTaThl ChEMKH CIIOCOOHEI
HarjsiIHO U OBICTPO MOKa3aTh CYLIECTBYIOIIYIO 3KOJOTMUYECKYIO CUTYAIHIO (BUIMMbIE W3MEHEHHS
OCwur. n.).

Ob6nacTu NpUMEHEHHUs YKOJIOTMYECKOTO ayJUTa. DKOJIOTHYECKUN ayIUT HEOOXOIUM:

— MIPY PUBATH3ALUH TPENNPHUATHH (TIEPEnpo/Iaxe HOBBIM BIIAJICIbIIAM);

— IIpH BbIIaYe JHIEeH3UH B obnactu oxpansl OC;

— MIPH BBIIaYe JIMIICH3UN Ha MOJIb30BaHUE HEIPAMU;

— MIPH SKOJIOTHYECKOM CTPaXOBAHUHU;

— MIPH MTOATOTOBKE COTJIAMICHHS O pa3jiesie MPOAyKIINH;

— IIpH pa3paboTKe MIIAHOB HKOJIOTHYECKOr0 00pa3oBaHus, IPOCBEIICHNUS, BOCITUTAHUSI.

DKOJOTHYECKHUH ayIUT MOXET 0Ka3aTbcs 3 (HEKTUBHBIM MEXaHU3MOM npu pa3paboTke
skomacnopta npeanpusatust (COCT 17.0.0.04-90).

AyauTOpCKOE 3aKIFOUYEHUE COCTOUT M3 TPEX YaCTEH: BBOJHOM, aHAJIMUTHYECKOW W UTOIOBOM.
ITo pe3ynbraTam MpOBEIEHHOTO SKOAyAUTa ayIUTOpCKas (pupMa BbIpaKaeT MHEHUE O COOTBETCTBUU
JOKYMEHTAIIUH, TPEICTaBICHHON IPHPOJIONONB30BATENIEM, 3aKOHOJIATEIbCTBY M HOPMATHBHBIM
JOKyMEeHTaM B ¢opMme Oe3yCIOBHO TOJOXHUTEIBHOTO, YCIOBHO  TOJOXXKHUTEIBHOTO  WJIH
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OTPHULIATENILHOTO 3aKJII0YEHHUSI, TMOO0 OTKA3bIBAECTCSA B ayJUTOPCKOM 3aKJIIOUEHUU OT CBOETO MHEHHS
(pu 3TOM hUpMa TOMIKHA aTh OOBSICHEHHE TOTO, YTO TTOHUMAETCS TI0]T COOTBETCTBHEM).

Takum  00pa3oM, SKOJOTHYECKHI ayAuT TO3BOJIIET CQOPMHUPOBATH  MPABUIBHOE
npeAcTaBieHue o Bo3aecTeuu npeanpuatus Ha OC. B 3aBUCUMOCTH  OT CUTYallMd OH MTOMOTAET
YIIyYIIUTh OTHOIIEHUS MEXIY MPEeaNpHUsATHEM W HaJA30pHBIMU IPUPOJOOXPAHHBIMH OpraHamu, a
TaK)Ke HACEJICHHEM; JOOUTHCS SKOHOMHH CPENICTB; COOpaTh JaHHBIC, KOTOPHIC MOMOTYT JAUPEKINN
MOJIEpPHU3UPOBATh IPOU3BOJCTBEHHBIE TMPOIECCHl M 000pYyJOBaHME, OLEHUTH 3(PHEKTUBHOCTD
MPUPOJIOOXPAHHBIX MEpPONPHUATUHM, H30€XKaTh TPaxJaHCKO-IIPABOBOM OTBETCTBEHHOCTHU 3a
3arpsizaenue OC.
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2.8 JIEKIIHS 8. (2 yaca) 3AIIIUTA OKPYKAIOIIEN CPE/IBI

3awuma ammocgepvl. 3awuma eudpocghepvi. Oxpana aumocgepul. IIpunyunuanvhoie
HaNpaenenuss UHNCEHEePHOU 3awumvl  OKpydcarowel npupooHol cpedvl. Manoomxoonas u
oesomxoonas mexuonocuu (MOT u BOT) u ux poav 6 3awyume cpedvi ooumarnus. buomexnonocus 6
0XpaHe OKpysHcaroujelt NPUPoOOHOU cpeobl.

3ammurTa atmocgepsl

OcHogHvle canumaphvie mpebosanus K Kauecmey ammocgeprozo 6030yxa OCHOBHBIM KPUTEPUEM
KOHTpOJIsS KaduecTBa aTMochepHoro Bo3zmyxa siBnsiercs [IJIK tokcnunbix BemecTs. [Ipu caHuTapHOM
OLICHKE KauecTBa aTMOC(HEPHOro BO3AyXa MPHUHSITO BBIPAKATh COJCPIKAHUE 3arpsI3HSAIONIMX BEUIECTB
B MI Ha M°> BO3fyXa. DTO BBIpaXEHHE KOHIIEHTPALMH NPMMEHHMO I JIFOOOrO arperaTHOro
COCTOSIHMSI IIPUMECE.

Kpurepuem oneHku BIUsSHUS BBIOPOCOB MPEANPUATHUM Ha OKPYKAIOIIYIO Cpeay SBISETCA
YpPOBEHb MpPAKTUYECKUX KOHIIEHTpaluii mnpumeceli B arMmocdepe, MOIYYEHHBIX B pe3yJsibTaTe
paccenBaHMs BHIOPOCOB 110 CPABHEHUIO C MPEAETBHO TOITYCTUMBIMU.

Jliia atMocepHOro Bo3ayxa yCTaHOBJIEHBI cootBercTByromue 3HaueHus [1/1K.

Konuentpanust BpeIHbIX BEIIECTB B BO3AyX€ MPOU3BOJICTBCHHBIX IMOMEIICHHI HE JOJIKHA
npesbimarh [1J{Kps, B Bo3gyxe ajis BEHTWIALMHM NMPOU3BOJACTBEHHbIX noMemeHuid — 0,3 [1/IKps; B
aTMochepHOM Bo3yxe HaceaeHHbIX MyHKTOB —II/IKwvp; B 30He oTbIxa u KypoptoB - 0,8 ITIKw.p.

Hopwmer TTJIK ciyxat ucxonnoit 6a30i sl MPOSKTUPOBAHUS U HKCIIEPTU3bI HOBBIX MAaIIUH U
MEXaHU3MOB, TEXHOJOTUYECKUX JIUHUHN, TPOMBIIUICHHBIX COOPYKCHUH U MPEANPHUITHH, a TAaKKe NS
pacyera  BEHTWIALIMOHHBIX,  Ta30NbUICYJIABIMBAIOIIMX U KOHJUIUOHUPYIOIIUX  CHCTEM,
KOHTPOJIUPYIOUTUX MPUOOPOB U CUCTEM CUTHAIM3AIUU.

OcHOBHBIE OpraHU3allU, KOHTPOJIUPYIOIIKE BRIOPOCHI MPEANPUATHI B aTMOCHEPHBIN BO3AYX,
— caHuTapHo-3uaeMuonornyeckue cranuu (COC); reppuropranbibie ynpasieHus PenepalibHON
ciyx0b1 Poccuu 1o THapOMETeOpOTIOTUH U MOHUTOPUHTY OKpY’Karoleil cpensl; ['ocynapcTBeHHas
MHCHEKLHUS 10 KOHTPOJIIO HaJl pabOTOM Ia3004UCTHBIX U MbUICYJIABIMBAIOIIMX YCTAHOBOK.

Jlna mpenoTBpamieHus 3arpsizHeHus aTMochepsl BBEICHB HOPMATHBBI Ha BBIOPOCHI BPEIHBIX
BELIECTB HEIMOCPEJCTBEHHO M3 KaXJO0ro MCTOYHMKa (TpyOa, maxrta u T.1.). ['ocygapcTBEHHBIM
ctaraapToM (1990 r.) ycTaHOBIIEHBI BETHYHMHBI MPEAETHHO JoMyCTUMBIX BhIOpocoB (I1JIB) BpeaHbix
BEIIECTB B aTMocdepy:

[1/IB — KOoIMuecTBO BPEIHBIX BEIIECTB, BEIOPACHIBAEMBIX B €MHUITY BpeMEHH (I/C), KOTOPOE B
CyMME C BBIOpOCAMH M3 JPYTMX HMCTOUYHHMKOB 3arpsi3HEHUS] HE CO3/Iae€T MPHU3EMHON KOHIIEHTpaIluu
npuMecH, npesbimaronieid 3nauenue [IJIK. 9To HaydyHO-TEXHUYECKUI HOPMATUB ISl KOHKPETHOTO
WCTOYHHKA 3arpsi3HEHUS 00s3aTENbHBIN JJIsI JAHHOTO MPEIITPUSITHSI.

DUBNKO-XUMNYECKUE METOAbI! OYNCTKM aTMOCGEDBI/ OT ra3006pasHbIX 3arpSI3HUTENEH

OCHOBHOE HampaBJICHHE 3alUThI BO3IYIIHOTO 0acceliHa OT 3arpsi3HEHUI BPEIHBIMU BEIIECTBAMH —
CO3JaHUC HOBOH 6630TXOI{H0ﬁ TEXHOJIOTMMU C 3aMKHYTBIMHU LOHUKJIAMH HOPOHU3BOACTBA W KOMIIIICKCHBIM
HCIIOJIb30BAHUEM CBIPbS.

MHorue }Z[eﬁCTBymIlIPIe IpeaAnpUuATHA UCTIOJIB3YIOT TEXHOJIOTMYCCKUE IMPOUECChI C OTKPBITBIMU IUKIIAMHA
MMpoOn3BOACTBA. B stom CJIydac OTXOASAIIME Ta3bl MEPEa BBI6pOCOM B aTMOC(l)epy noABEPIraroTCd OYUCTKE C
MOMOILBIO CKpy0OepoB, PUIABTPOB U T.A. ITO AOPOTAsi TEXHOJIOTHS, U TOJIBKO B PEIKUX CIy4asX CTOMMOCTD
H3BJICKACMBIX M3 OTXOAAHINX I'a30B BEHICCTB MOXKET IIOKPBITH pacXoAbl HA CTPOUTECIBCTBO MU IKCILTyaTallUIO
OUHUCTHBIX COOPYKEHHH.

Haubonee PacnpoCTpaHCHbl IPHU OYHUCTKEC Ia30B a,Z[COp6LII/IOHHBIe, a6C0p6LII/IOHHLIe 1 KaTaJIUTHYCCKUC
METOIBI.

CanuTapHas 04MCTKa MMPOMBIIUICHHBIX T'a30B BKIIO4aeT B cebst ouuctky ot CO2, CO, oKCHAOB a3oTa,
SO2, 0T B3BEIICHHBIX YACTHIL.
® Oyucmra 2azos omCQO2.

a) Abcopbmmss Bomou. Ilpoctoit w  gemeBbld  cmoco0, oaHakKo  3(PGHEKTUBHOCTH

OYHMCTKA Majla, TaK Kak MaKCHMajJbHas IOTJIOTUTEIbHAs CIOCOOHOCTL BOABI — & KU
CO21a 100 Kr BOIEL
0) [TorsomieHye pacTBOPaMH 3TAHOJIAMHUHOB 10 PEAKIIHMH:

2R - NH2+ CO2+ H20 —» (R - NH3)2COs.
B xauecTBe morioTuTens O6I>I‘-IHO IIPUMECHSCTCSA MOHOOTAaHOJIAMUH.
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B) XonoaHbin MeTaHon CH30H siBnsetca xopowwum nornotutenem CO2
npu -35°C.
T) Ounctka neonutamu. Mosnekynbl CO2 ouens mansl (d = 3,1 A).

Hns n3Bneuenus: CO2 U3 MPUPOJHOTO ra3a v yIaleHus MPOAyKTOB u3HeaesTensHocTH (Bnaru u CO2) B
COBPEMEHHBIX AKOJIOTHYECKH HM30JMPOBAHHBIX CHCTEMaX (KOCMHYECKHE KOpaOiv, MOABOIHBIC JIOOKHA H T.II.)
HCIOJIB3YIOTCA MOJICKYJISIPDHBIC CUTA .
® Oyucmra 2azos om CO.

a) Hoxwuranne Ha Pt/Pd (miatuHo-nanmagneBoM) KaTalan3aTope:
2CO + O2—M» 2CO2;
0) Konsepcus (aacopOIMOHHBII METO):

CO + H20—p» CO2+ H2.
e OQuucmia 24306 0mM OKCUO08 A30Mmd.

B xumuueckoil MPOMBIIICHHOCTH OYHCTKa OT OKcuaoB azora Ha 80% wu Oomee
OCYIIECTBIISIETCSI B OCHOBHOM B pE3yJIbTaTe NPEBPAIICHUN HA KaTalu3aTopax.

a) OKHCIUTEIbHBIE METOObI OCHOBAHBbI Ha pe€aKkmumn OKHCJICHUA OKCHUIOB asora C
MOCJIeTYFONIMM TOTIIONICHUEM BOJI0# 1 oOpa3oBanuem HNO3:

OKHCJICHHE 030HOM B uakoi ¢aze mo peakuun: 2NO + O3+ H20 —» 2HNOg;
OKHCIIEHHE KUCIOPOIOM TIpH Bbicokoi Temmeparype: 2NO + O2—» 2NO2.

6) BoccranoBurtenbHbIE KaTaJIUTHYCCKUC METO/bI OCHOBaHBbI Ha BOCCTaHOBJICHHUU
OKCHAOB azoTa 10 HCﬁTpaHBHBIX IMPOAYKTOB B NPHUCYTCTBUU KATAJIMU3aTOPOB HUJIU MO ﬂeﬁCTBHCM BBICOKUX
TeMIlepaTyp B NPUCYTCTBUHM BoccTaHoBUTeNel. [Ipoliecc BoccTaHOBIEHHUS MOXKHO MPEJICTaBUTH B
Buze cienyromeir cxembl: N20s —P N204 —P NO2 —p» NO —» N2+Oz2. -11°C 21.5°C
140°C 600°C 10000°C

Paznoxenne okcuaoB a3ota A0 HeHTpanbHbIX coenuHeHnid (2NO —P> N2 + O2) mpoucxoauT B
noToke Hu3koTemmneparypHoil mwiazmsel (10 000°C). DtoT npouecc npu Oojiee HU3KUX TeMIepaTypax
B IPUCYTCTBUU KaTajau3aTopa IpPOTEKaeT B JBUTaTelsiX BHYTpeHHero cropanus. IlpucyrcrBue
BOCCTAaHOBHUTEJEH B 30HE peakiuu (yris, rpaduTa, KOKca) TaKKe MOHUKAET TEMIIEPaTypy peaKiuu
BoccraHoBnenus. [Ipu temmeparype 1000°C crenens paznoxenuss NO B peakuuu C + 2NO —»
CO2+ Nz cocrasuster 100%.

[Ipu TeMmnepatype BBIXJIOMHBIX Fa30B aBTOMOOWIISL B ABUTaTEJI€ BHYTPEHHETO CrOPaHUs BO3MOYKHA
peakuusi: 2NO +2CO —P N2+ 2CO2.
B) CopOLIMOHHBIE METOBI.

D10 ancopOIus OKCHIOB a30Ta BOJHBIMH pacTBopamu mienouyel u u3Bectbio CaCO3 u
azicopOLMsl OKCUAOB a30Ta TBEPABbIMU copOeHTaMu (YIiiu, TOpQ, CUIINKATeIH, EOTUTHI).
®  Quucmxa 2azos om SO2

TOC momnocteio 1 MiH KBT npu paboTte Ha kameHHOM yriie BblOpackiBaeT B atMochepy 11
ThIC. T SO2, Ha raze — 20% 3TOro KOJIUYeCTBa.

OuncTka TBIMOBBIX Ta30B JJCKTPOCTAHIMK 00XOMUTCs ceiuac mpuOmmsurensHo B 300—400
ThIC. py0. 32 1 kBT B roxn. CHmxenue nonu cepsl B Heprenpoaykrax Ha 0,5% o0XoanuTcs pu 3TOM B
30 ThIC. py0. Ha | T. Metoap! ynaBnuBanus SO2 TpeOyrOT OOIBIIMX 3aTPaT, MX MOKHO pa3eiUuTh Ha
aMMUaYyHble, HEUTPATU3alMK U KaTAIUTHYECKHE.

D¢ hekTHBHOCTH OYMCTKH 3aBUCUT OT MHOKECTBA (DaKTOPOB: MapuuaibHbIX gaBnernid SO2 1 O2
B OYMILAEMOM Ta30BOM CMECH; TEMIEPATYpPbl OTXOAAIIMX Ta30B; HAJIWYMS U CBOMCTB TBEPHABIX U
ra3o00pa3HbIX KOMIIOHEHTOB; 00beMa OUYMILAEMBIX ra30B; HATUYUS U JOCTYITHOCTH XEMOCOPOEHTOB;
noTpeOHOCTH B NMpoAyKTax yrunuzanuu SO2; TpeOyeMoil cTeneHn OYMCTKY rasa.

L4 Ouucmrka 2a308 om 636CUECHHbIX yacmuy, Hanpumep nvliu. MO)KHO BBIACJIUTHE HCCKOJIBKO
METOJIOB YJIaBIMBAHMSI YACTHIL ITbUTH:

IPaBUTALIMOHHOE OCEaHKe; IEHTPU(PYTH POBAHUE; HNEKTPOCTATUYECKOE OCETaHUE; UHEPLIMOHHOE
coyaapeHue; npsMoii 3axsar; 1uddyzus.

Bce nporiecchl 0UMCTKH OCYIIECTBISIOTCS C TOMOIIBIO CIIEHUANBHBIX (HIBTPOB, CKPyOOEpoB U

T.0).
3amura rugpocgepsl
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Xapaxmepucmuxa 2udpopecypcos u cmounvix 600 I unpocdepoii Ha3pIBaIOT BOAHYIO 000JI0YKY 3eMIIH.
DTO COBOKYMHOCTh OKEaHOB, MOPEH, 03ep, MPy10B, 00JIOT U MoaA3eMHbBIX Boj. ['uapocdepa — camas
TOHKas 000JI0YKa HaIleH IJIaHeThl, OHA cocTaBiisgeT uib 10 % oOmieir MacChl IIAHETHI.

Pob BOIBI BO BeeX JKM3HEHHBIX MPOIIeccax oOIenpu3Hana. be3 Bobl 4eIOBEK MOXKET KUTh HE
Oosee 8 CyTOK, 3a ToJ1 OH moTpedisieT okoyio 1 T Boabl. Pactenus comepkar 90% Boasl. Cenbckoe
XO035MCTBO SIBJIIETCA OCHOBHBIM IOTpeOHTENIeM MpecHOM Boabl. Bojga wuaer Ha Menwopanuio,
00CTy)KMBaHUE KUBOTHOBOTUYECKUX KOMITJIEKCOB.

Bojia HeoOxoanma npakTHYECKH BCEM OTPACIIAM MPOMBIILIEHHOCTH. Ha anekrpocTaniusax
MotrHocThio 300 ThIC. KBT pacxon Boasl coctasiser 300 MiIH T/TOS.

VYka3aHHBIE MPOM3BOJACTBA TPEOYIOT TOJBKO TPECHYH BOAY. PacueTsl MOKa3bIBAIOT, YTO
KOJINYECTBO MPECHOM BOABI COCTaBIISIET Bcero 2,5% Bcel BoJbl Ha 1iaHeTe; 85% — Mopckas Boja,
coJieprkarasi 10 35 /11 Coyen.

Memoouwl! ouucmxu 600wi!

Yucmele cmoumnbie 600bl! — O3TO BOJBI, KOTOpBIE B TMPOIECCE YYacTUs B TEXHOJIOTHUHU
MIPOM3BOJICTBA TMPAKTUYECKH HE 3arpsi3HSIOTCS U COpPOC KOTOPBIX 0€3 OYMCTKH HE BBI3BIBACT
HapyIICeHWH HOPMATHUBOB KadecTBa BOJBI BOAHOTO oOBbekTa. HOpMaTHUBBI €AWHBI M YTBEPKICHBI
[IpaBunamMu oOxpaHbl BOJ OT 3arpsi3HEHHUs] CTOYHBIMHU BOJIAMH, NPUHATBIMH MUHBOIX030M,
MunzapaBoM U Munpeioxozom B 1974 r. B 1996 r. na 6a3e PockomBona u PockomHuenp ObLio
CO31aH0 MHUHHCTEPCTBO MHPUPOIHBIX pecypcoB PD. Ilpunsar psa HOBBIX 3akoHOB Poccuiickoii
®denepanuu, KOTOPHIE 3HAYUTEIHHO MEHSIOT CIIOKHUBIITYIOCS HOPMAaTUBHO-TIPABOBYIO 0a3y U CUCTEMY
yHOpaBIeHUS U KOHTPOJS B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpelibl U PallMOHATIBLHOTO HCIIOIb30BaHU
MIPUPOJIHBIX PECYPCOB.

3azpsznennvle cmounvie 600bl! — 3TO BOJIBI, KOTOPBIE B MPOIIECCE MCIOJIb30BaHUS 3arPSI3HIIOTCS
pa3IMYHBIMU KOMITIOHEHTAMHU U cOpachIBalOTCS 0€3 OYMCTKU, a TaKK€ CTOYHBIC BOJIBI, TIPOXOISIIHE
OUYHUCTKY, CTETIEHb KOTOPOW HMKE HOPM, YCTAaHOBJIEHHBIX MECTHBIMU OpraHamu ['ocymaapcTBEHHOTO
komutetra PO mo oxpane okpysxaromieit cpeapl. COpoc 3TUX BOJI BBI3bIBAET HAPYIICHHUE HOPMATHUBOB
KayecTBa BOALI B BOTHOM OOBLEKTE.

[IpakTruecku Bcerma O4MCTKA MPOMBIIUIEHHBIX CTOKOB — 3TO KOMILUIEKC MeTofoB. Hanbomee
IIMPOKO HCHONB3YyeTCs KOMOWHAIMS MEXaHWYECKOW OYHMCTKH, HEUTpalu3allid MPOMBIIIICHHBIX
CTOKOB, WJIM PEAareéHTHON OYMUCTKH, U OMOXUMHUYECKONW OYMCTKH. DTHU OMNEpaIldu OCYIIECTBISIOTCS
MPAaKTUYECKH BO BCEX KOMILUIEKCAX OUYMCTHBIX COOPYKEHHI, B TOM YHUCJE U Ha CTAHLMIX a’paluu
MIPU OYMCTKE OBITOBBIX (KaHATU3AIIMOHHBIX) CTOKOB. PaccMoTpuM uX moapoOHee.

1. Mexanuueckas ouucmra cmoxkoe

Crofa OTHOCSITCSI OTCTOM CTOYHBIX BOJ B CHEIUATBHBIX OTCTOMHUKAX, B KOTOPBIX MPOUCXOIUT
OocejaHWE  B3BEIIEHHBIX YaCTUI[ HA JHO OTCTOMHHKOB; cOOp HEPTEMPOAYKTOB M IPYTHX,
HEPACTBOPHUMBIX B BOJIC KHJIKOCTEH C TOBEPXHOCTH CTOKOB YCTPOWCTBAMH THUIIA MEXAaHUYECKUX PYK
1, HaKOHeEIl, GUIbTPAIUS BOJI YepPE3 CIOH Mecka MPpUMEpHO 1,5-MeTpoBOiA TOMIIHHBIL.

2. XuMuquKaﬂ, uiu peacenmuas, ouucmika

a) Onun u3 BHUIOB 00paboTku CTOYHBIX BOJ — peaxKuuu
HEeUTpalu3aUHUuH. Heltpanuzanuss  —  XuUMuYecKas  peakuus,  Beaymas K
YHUUTOXKEHHIO KHUCJIOTHBIX CBOWCTB pacTBOpa C TMOMOIIBI0  INEJOoYeil, a IIeTOYHBIX
CBOWCTB pacTBOpa — C TIOMONIIbIO KHCIOT. IlOCKOJMBKY XUMHYeCKas MPHPOJIa OTXOJOB
MOXXET OBITh pa3MUYHON, TO [UIsI HEWTpalIuM3allMd OJHOTO BHJA OTXOJOB HE0OXOIUMO
YMEHBIIMTh ~ KUCJIIOTHBIE CBOWCTBA, a JUII JPYroro BHJAa OTXOJOB —  IICJIOYHBIC

cBoiictBa. O cCTemeHM KHUCIOTHOCTH WJIM IIEJIOYHOCTH pacTBOpa CYIAT 10 BEIUYMHE
BojopoaHoro Tmoka3atens pH. 3nadenune BenuwumHbl pH pacTBOPOB pa3NMYHBIX  BEIIECTB
konebnercs or O go 14. HeOGonbmue 3HaueHuss pH CBUACTENBCTBYIOT O HAIWYHUH
KUCJIOTHOM CpeJIbl.

UToOBl KOHTPOJIMPOBATH PEAKIMI0 HEUTpaNIM3ally, HAJA0 3HATh, KAKOE€ KOJMYECTBO KHUCIIOTHI
WU TIEJIOYHM HaJa0 T00aBUTH B PACTBOp IS MOMy4deHUs HeoOxomaumoro 3Hadenus pH. Jlms storo
HCIOJNIB3YIOT METOJI TUTPOBAHUS, IO 00bEMY H3PACXOJIOBAHHOTO TUTPAHTA BBIYHCISS KOJIHMYECTBO
OTIPEIEISIEMOTO BEIIECTRA.
0) PeakIOUMHOKHCIEHUSA-BOCCTAHOBICHUSI.
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JIrobast peakuusi OKHCICHMS-BOCCTAHOBICHHMS €CTh OJHOBPEMEHHOE OKHCIIEHHE OJHUX
KOMIIOHEHTOH ¥ BOCCTaHOBJIeHHME Jpyrux. Haumbonee pacnpocTpaHeHHBIC OKHCIUTEIH |
BOCCTaHOBUTEIN:

Oxkucnumenu Boccmanosumenu
Kucnopon nnu Bo3ayx Xnopur

O3son Cynbdar Fe?*
Xnop, runoxiaoput I'uapocynsput

[Tepexuch Bogopoaa Jnokcun cepsl

[Tepmanranat xanust CepoBoaopo.

OmHUM W3 BaXHEUNIMX OKHUCISIFOIIMX AareHTOB SIBJISICTCS XJIOP, IMO3TOMY OOJIBIIHHCTBO
XUMHUYCCKUX OHepaHI/II\/JI CcO CTOYHBbIMHA BOAaMHU HAYUHACTCA C XJIOpUpoOBaHuA, YTOOEI
BBICOKOTOKCUYHBIA XJIOP K KOHIy PEarceHTHOW OOpa0OTKU IOJNIHOCTBIO YIANsUICS W3 BOJBI.
OKUCINUTEIHLHO-BOCCTAHOBUTEIbHBIE pC€akuun HCIOJIB3YHOTCA IJId IMPEBPALICHUSA TOKCHUYHBIX
BEIIECTB B O€3BpE/IHEBIC.

Oxpana naurtocdepsl

Tsepovie 6vimosvie 0mxo0bl! u ux ymunuzayus

O61u1ast TIOMAAs CYIIM 3eMIH cocTaBiseT 149,1 MiH KM2, M3 HUX HPUTOAHBI I OOMTaHHMS
aroneit 133 Mt kM2,

OcHOBHBIE BUIBI 3arPS3HEHUST TUTOC(EPBl — TBEPIbIC OBITOBBIE M MPOMBIIIJICHHBIE OTXOJBI.
Ha opnoro >xurens B ropoje B CpeIHEM NPUXOAUTCS B TOJA IPUMEPHO IO | T TBEpPABIX OTXOJOB,
npuyeM 3Ta nugpa eXXEeroJHO YBETHIUBACTCS.

B roponax noa cknaaupoBaHue OBITOBBIX OTXOJIOB OTBOAATCS OOJbIINE TEPPUTOPUH. Y AAJAThH
OTXOJIbl CIIEAyeT B KOPOTKHE CPOKH, YTOObI HE JOIYCKaThb PAa3MHOXKEHHUS HACEKOMBIX, I'PbI3YHOB,
IIpeJOTBpallaTh 3arpsi3HEHHE BO3yxa. Bo MHOIMX ropogax AEHCTBYIOT 3aBOAbI IO IepepaboTke
OBITOBBIX OTXOOB, IIPHUEM TOJTHAS IepepadoTKa Mycopa MO3BOJISIET TOPOIAy C HACEICHHEM B 1MITH
4eJI0BEK NoJrydats B rof 10 1500 T Meramia 1 modTtu 45 ThIC. T KOMIIOCTa — CMECH, UCIIOJIb3YEMOI1 B
KayecTBe yAoOpeHus. B pesynbraTe yTUIM3amMy OTXOA0B TOPOJ CTAHOBUTCS YHILE, KPOME TOTO, 32
CUeT OCBOOOXKIAIOUIMXCS IUIOIIAACH, 3aHATHIX CBaJKaMM, TOpPOJ IOJy4yaeT JONOJHHUTEIbHbIC
tepputopun. Hanpumep, B Mockse k 1990 r. 6pu10 3apeructpuponano 150 cBajok, U3 HUX TOJIBKO 3
— JeiicTBytomue. YacTb HOBBIX KBapTajJoB MOCKBBI pa3MellleHa Ha TEPPUTOPUH OBIBIINX CBAJIOK, U
ITOCKOJIbKY BO BPEMS CTPOUTENILCTBA €llle HE OBLJIO MPaBHIIBHO OPTaHW30BAHHBIX TEXHOJIOTHH CBAJIOK,
TO B 3THX pailloHaxX ropojaa HeoOXOJIUM OCOOEHHO THIATENbHBIN KOHTPOJb BO3/lyXa Ha MPUCYTCTBUE
TOKCHUYHBIX BEILIECTB.

[IpaBMIIBHO OpraHM30BaHHAs TEXHOJOTMYECKas CBAJIKA — 3TO TAKOE CKJIaJAMPOBAHHME TBEPIBIX
OBITOBBIX OTXOJOB, KOTOpPOE IMpenyCcMaTpuBaeT IOCTOSHHYIO, XOTS W OYEHb JIOJITOBPEMEHHYIO,
nepepaboTKy OTXO/I0B NP YYaCTHH KUCIOPOAA BO3AyXa U MUKPOOPTraHU3MOB.

Ha 3aBozme mo cxkuranuio OBITOBBIX OTXOJOB Hapsily € 0O0€3BpeKHBAHHUEM IPOUCXOIUT
MaKCUMaJIbHOE YMeHbIlIeHue ux oobeMa (110 90% ucxonnoro). OiHako HEOOXOAUMO YUUTHIBATh, UTO
caMl MYCOPOCKHTaIOIIME 3aBOJIbI MOTYT 3arps3HATh OKPYXAIOUIYI0 Cpedy, MO3TOMY HpH HX
IIPOEKTUPOBAHUU 0053aTeNIbHO MpeaycMaTpuBaeTcsi ounuctka BiopocoB B OC. IIpon3BoauTeabHOCTb
TaKMX 3aBOJIOB TI0; CXKUTA€MbIM OTXoJaM HNpuOan3uTenbHo 720 T/c. MpU KPYTJIOTOJUYHOM U
KPYTJIOCYTOYHOM peXUMax paboThI.

B cenbCKOXO3SMCTBEHHBIX  pallOHaX CTPOSATCA 3aBOABI MO  TMepepadoTKe  CTapou
MOJMUATUIIEHOBOU TuleHku. Hanpumep, u3 cobpanHoit 3a roa (6onee 1500 T), ounIieHHON OT Tps3u
wieHkH noiayyatoT 1300 T TpyO, KOTOpbIe UCTOIb3YIOT B METUOPAIIMHU U B KPYITHOIAHEIBHBIX JI0MaX.

B Slnonuu, ctpane BHICOKOH OBITOBOHM KYJIBTYpbI, HaJlaXkeH cOOp B CHEIMAIbHbIE KOHTEHHEPHI
OTXOJIOB MOJMATUJIEHA, KOTOPBIE 3aT€M MPECCYIOTCS M U3 HUX CO3/Ial0TCA OCTpOBa B THXOM OKeaHe
JUIs1 3aXOPOHEHUS HEYTHIIM3UPYEMBIX B HACTOSIIEE BPEMS OTXO/I0B (HApUMED, SAECPHBIX OTXO/IOB).

Bo muorux crtpanax EBporbl BOiHM3U OOJIBIIMX Mara3MHOB YCTAHOBJIEHBI KOHTEHWHEpHI IS
06aHOK W OYTBUIOK pazHOro 1Bera. CrienualucThl MOJCUYUTANIM, YTO HA COOpPAaHHOM TakuM 0Opa3oM
CeIpbe B ropoje ¢ Hacenennem 0,5—1,0 MITH JeoBEeK MOKET B TeUeHHE roja paboTaTh CTEKOIHHBIN
3aBOJ.

IpuHUMNIHAJbHbIE HATIPABJIEHUS UHKEHEPHOH 3aIUTHI OKPY:KAIOIIeH MPUPOIHOM Cpeabl
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OCHOBHBIE HamNpaBJICHUS WHXEHEPHOM 3alllUThl OKPYXKAIOIIEW MPUPOAHON Cpelbl OT
3arpsi3HEHUs] U JIPYTUX BHUJIOB aHTPOIIOTCHHBIX BO3JEHCTBUN - BHEApEHHE pecypcocOeperaroiiei,
0€30TX0THOM M MAJIOOTXO/IHOM TEXHOJIOTHH, OMOTEXHOJIOTHUS, YTHIIN3ALNS U I€TOKCUKALIUS OTXOJ0B
U TTIABHOE - 9KoJ02u3ayus BCETO TIPOU3BOJICTBA, MIPH KOTOPOM 00ECIIeYnBAIOCh Obl BKIIOYCHHE BCEX
BUJIOB B3aUMOJICUCTBUS C OKPY KAIOIEH CpeIoi B €CTECTBEHHbIE IIUKIIBI KPYTOBOPOTA BELIECTB.

OTH NPUHIUNHAILHBIC HAPABICHUS OCHOBAaHBI HA HUKIWYHOCTH MAaTEPHAIBHBIX PECYPCOB U
3aMMCTBOBaHbl y MPHUPOJIbI, TJ€, KaK HM3BECTHO, JNEHCTBYIOT 3aMKHYThIC IUKIMYECKHUE MPOIIECCHI.
TexHoOTHYECKHE TPOIECCHl, B KOTOPHIX B TIOJHOW MEPE YUYUTHIBAIOTCS BCE B3aMMOJICHCTBUS C
OKpYyXarollel cpelnoil M NPHUHATHL MEpPbl K MPEAOTBPALLCHUIO OTPULIATENBHBIX IOCIEICTBUH,
HAa3bIBAIOT 5K0N102U3UPOBAHHbIMU.

[Tono6HO 11060# HKOIOTUYECKON crCcTeME, T/Ie BEIIECTBO U SHEPTHS PaCXOIYIOTCS 5KOHOMHO U
OTXOJIbI ~ OJHHMX  OPraHM3MOB  CIYXKaT  BaXHBIM  YCJIOBHEM  CYyIIECTBOBAaHUS  APYTHUX,
MIPOM3BOJICTBEHHBIN 3KOJIOTH3UPOBAHHBIN MpoIlecc, YIpaBiIseMblii YeIOBEKOM, TOJIKEH CIIeJ0BATh
O6uocQepHbIM 3aKOHAM U B IIEPBYIO OYEpeb 3aKOHY KPYTrOBOPOTA BEIIECTB.

Hpyroit myThb, HampuMmep, CO3aHUE BCEBO3MOXKHBIX, JaXKE CAMBIX COBEPILIEHHBIX OYHMCTHBIX
COOpPYKCHHIA, HE pemaeT MmpodieMy, Tak Kak 3To Oopb0a cO CJIEeICTBUEM, a HE C NPUYUHOM.
OcHoBHasi MpUYMHA 3arps3HeHUss OuMocdeprl - 3TO PECYypCOEMKHE U 3arpsA3HSIONINE TEXHOJIOTHH
nepepaboTKH U MCIOJIL30BaHUS ChIPhs. IMEHHO 3TH, TaK Ha3bIBAEMBIC TPAJAUIIMOHHBIC TEXHOJIOTHH
MPUBOJAT K OTPOMHOMY HAKOIUIEHUIO OTXOJOB M K HEOOXOJUMOCTH OYHMCTKH CTOYHBIX BOJ U
YTHIA3AIAHA TBEPIBIX OTXOJ0B. J|0CTaTOUHO OTMETUTH, YTO €KErOJHOC HAKOIUICHUE HA TEPPUTOPUHU
osBirero CCCP B 80-x romax coctaBisio 12-15 mupa. T TBepABIX OTX0J0B, okosio 160 mupa. T
KUJKUX U cBbime 100 MTH. T ra3000pa3HbIX OTXOOB.

Manoorxoanas u 6e3orxoanas rexnosqoruua (MOT u BOT)
H MX POJIb B 3a1MTe Cpelbl 00MTAHUS

[IpyHIMIMANBPHO  HOBBIM  NHOAXOJ K Pa3BUTHIO  BCErO  IPOMBIIUIEHHOIO U
CEeNTbCKOXO035HICTBEHHOTO IPOM3BOJICTBA - CO3/IaHIE MAIOOTXOIHOM U O€30TXOIHOM TEXHOJIOTHH.

Ilonatne O0E€30TXOJHOM TEXHOJIOTWH, B COOTBETCTBUM ¢ Jlexnapanuei eBponenckoit
skoHOMHuecKoil komuccun OOH (1979) o3HauaeT mpakTHUecKoe MPUMEHEHHUE 3HaHHWM, METOJ0B U
CpeACTB C TeM, YTOOBI B paMKax MOTpeOHOCTEH dYeroBeka oOecneduTh Hambosiee palroHaIbHOE
HCIOJIb30BaHNE IPUPOIHBIX PECYPCOB U 3AIIUTUTH OKPYKAIOIILYIO CPELY.

B 1984 r. 3ta e komuccus OOH npussiia 0osiee KOHKpETHOE ONpeeIeHHe JAHHOTO MOHSTHUS:
«bezomxoonas mexnonocus - TO CIIOCOO TPOU3BOJACTBA MNPOAYKIMU (IpoLecC, MpeAnpusiTUe,
TEePPUTOPUATBHO-TIPOU3BOCTBEHHBI KOMILJIEKC), TNPH KOTOPOM HauOoyiee palUOHAIBHO U
KOMIUIEKCHO HCIHOJIb3YIOTCSI ChIpb€ M JHEPIHsl B IMKJIE CBHIPHEBBIE PECYpPChl - MPOU3BOJACTBO -
NOTpeOUTENb - BTOPUYHBIE PECYpPCHl -TaKUM 00pa3oM, YTO JHOObIE BO3JEHCTBUS Ha OKPYXKAIOILYIO
cpeny HE HapymaloT €€ HOPMaJbHOTO (yHKIMOHUpOBaHMS-». [log 0€30TXOMHOW TEXHOJOTHEH
MIOHMMAIOT TaKXXe TaKoi croco0 MpPOM3BOJACTBA, KOTOPBIM 0OecreyrBaeT MaKCHMAaJbHO IOJHOE
HCIIOJIb30BaHUE NEepepadaThIBAEMOr0 ChIpbs M 00pa3yroIIMXCs MPU 3TOM OTXOJ0B. boyiee TOUHBIM,
yeM «0e30TXO0/IHasi TEXHOJIOTUS», CIEyeT CUMTAaTh TEPMUH «MaJTOOTXO/HAs TEXHOIOTU», TaK KaK B
MPUHLNIIE «OEe30TXO0/IHAs TEXHOJOTHUS» HEBO3MOXHA, MO0 Jro0as demoBedecKas TEXHOJIOTHUS He
MOJKET HE NMPOU3BOAMUTH OTXOJbI, XOTs Obl B BHIE dHEepruu. JlocTHkeHHe MOJHON 0e30TXOTHOCTH
HepeansHo (H.®. Peiimepc, 1990), mockosbKy NpPOTHUBOPEUUT BTOPOMY Hadally TEPMOAMHAMHKH,
MO3TOMY TEPMHH  «0€30TXOJqHasi TEXHOJIOTUs»  ycloBeH (MmeradopuueH). TexHOIOTHIO,
MO3BOJISIIONIYIO TIOJYYUTh MHUHHMYM TBEPABIX, KHUJIKHUX M Tra3000pa3HbIX OTXOAOB, HAa3bIBAIOT
Manoomxoonot, 1 Ha COBPEMEHHOM 3Talle Pa3BUTHS HAYYHO-TEXHMUYECKOTO MPOTpecca OHa SIBISIETCS
HanOoJiee peabHOM.

OrpomMHOEe 3Haue€HHME AJI CHI)KEHHS YpPOBHS 3arpsA3HEHUs OKpPYXKarolleW cpelibl, SKOHOMHUHU
CBIPbSl U DHEPrUH MMEET MOBTOPHOE MCIIOIb30BAHUE MATEPHUAIBHBIX PECYPCOB, T.€. pPeyupKyIsyus.
Tak, Mpou3BOACTBO ATOMUHMS U3 MeTayloioma TpedyeT Bcero 5% sHepro3arpar OT BBIIUIABKH U3
OOKCHUTOB, MpHUYEM MeperuiaB | T BTOPUYHOTO ChIphS 3KOHOMHUT 4 T OGokcutoB M 700 Kr Kokca,

CHM>Kasi OTHOBPEMEHHO Ha 35 KI BBIOPOCHI PTOPHUCTHIX coeanHeHuil B atmocdepy ( B.A. Bponckuit,
1996).
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B koMIutekc MeponpHsTHII IO COKPALICHUIO 10 MUHUMYyMa KOJWMYECTBA BPEIHBIX OTXOJOB H
YMEHBIIEHUS UX BO3JCHCTBUS HA OKPYXKAKOUIYI Cpeay, N0 PEKOMEHJALMH Pa3IU4YHBIX aBTOPOB,
BXOJIAT:

- pa3paboTKa pa3IMYHBIX THUIOB OECCTOYHBIX TEXHOJIOIMUYECKUX CHCTEM U BOJOMPOBOIHBIX
LIUKJIOB HA OCHOBE OYUCTKHU CTOYHBIX BOJ;

- pa3paboTka cucCTeM NepepadOTKH OTXOJOB IMPOM3BOACTBA BO BTOPUYHBIC MaTepHaIbHBIC
pecypcesl;

- CO3JaHME ¥ BBIIYCK HOBBIX BHUJOB TNPOAYKIHH C Yy4e€TOM TpeOOBaHUIl MOBTOPHOTO €e
WCIIOJIb30BaHUS;

- CO3JaHM€ MPUHLMIHAIBHO HOBBIX IPOM3BOACTBEHHBIX  IPOLECCOB,  IO3BOJISIOLINX
UCKJIIIOYUTh WJIH COKPaTUTh TEXHOJOTMYECKHE CTaauu, Ha KOTOPBIX IPOUCXOAMT OOpa3oBaHUE
OTXO/IOB.

HavanpHplM 3TanomM OTUX KOMIUIEKCHBIX MEPOIPUATUIN, HALICJIICHHBIX Ha CO3JaHUE B
MEPCIEeKTUBE OE30TXOAHBIX TEXHOJIOTUM, SIBISIETCS BHEAPEHHUE OOOPOTHBIX, BIUIOTH O MOJIHOCTBHIO
3aMKHYTBIX, CUCTEM BOJOIOJIb30BAHMS.

Ob6opomnoe 6o0ocnabicenue - ITO TEXHUYECKAs CHUCTEMA, MPH KOTOPOH MPEeayCMOTPEHO
MHOTOKpaTHO€ MKCIIOJb30BAaHUE B IPOU3BOJACTBE OTPAOOTAHHBIX BOJA (IOCIE HX OYHUCTKU H
00paboTKM) Mpu OYEHb OrpaHUYEHHOM UX copoce (10 3%) B BOJOEMBI.

3amrnymoiii  yukn  6000noab306anusi - 9TO CHUCTEMa TPOMBIIUICHHOTO BOJOCHA0XEHUS |
BOJOOTBE/ICHUS, B KOTOPOM MHOIOKPAaTHOE UCIIOJIb30BaHWE BOABI B OJHOM UM TOM XK€
MIPOU3BOJICTBEHHOM IIpOIecce, OCYIIECTBISICTCS 0e3 cOpoca CTOYHBIX M JIPYTUX BOJ B MPUPOHBIC
BOJIOEMBI.

OpHMM U3 Ba)XHEWIIMX HANpaBlIeHUM B 00JACTH CO3AaHUSI OE30TXOJHBIX U MAJOOTXOIHBIX
MIPOU3BOJICTB SIBJIIETCA IEPEXOJ Ha HOBYIO 3KOJOTMYECKYIO TEXHOJIOTMIO C 3aMEHOM BOJIOEMKHX
pOIecCOB 0€3BOHBIMU WIIM MAJIOBOAHBIMH.

[IporpeccuBHOCTh HOBBIX TEXHOJOTMYECKHX CXEM BOJOCHAOXKEHHUS OIpeaemseTcs TeM,
HACKOJIbKO B HUX YMEHBILIWJIOCH, IO CPAaBHEHUIO C paHee JAECUCTBYIOLIMMH, BOJONOTpEOICHUE U
KOJIMYECTBO CTOYHBIX BOJ M MX 3arpsi3HEHHOCTh. Hanmnuue 00JbIIOro KOJIWYECTBA CTOYHBIX BOJ HA
MIPOMBIIIJIEHHOM OOBEKTE CUMTAeTCsl OOBEKTHBHBIM IOKA3aTeNIEM HECOBEPILEHCTBA HCIOIb3YyEMbIX
TEXHOJIOTHYECKUX CXEM.

Pa3pabotka 0e30TXOIHBIX UM O€3BOJHBIX TEXHOJOTMYECKHMX MPOLECCOB - Haubosee
palnMoHaNbHBIN CIIOCOO 3aIIUTHI OKpY’KaroIiel NMPUPOJHONW Cpenbl OT 3arpsi3HEHMs], TO3BOJISIONIUI
3HAYUTENIbHO YMEHBIIUTh aHTPOIOT€HHYI0 Harpys3ky. OJHaKO HCCIIEOBAaHUS B 3TOM HalpaBICHUH
elle TOJIbKO HAa4YMHAIOTCS, MO3TOMY B PAa3JIUYHBIX O0JACTAX MPOMBIIIJIEHHOCTH M CEJIbCKOro
XO0351CTBA YPOBEHb KOJIOIM3ALMH ITPOU3BOJICTBA JAIEKO HEOJUHAKOB.

B Hactosmee Bpems B Hallell CTpaHe JOCTUTHYThI ONpeEAETeHHbIE YCIEeXH B pa3paboTke U
BHEJPEHUHU 3JIEMEHTOB IKOJIOTUYECKU 0€30I1acCHON TEXHOJIOTUHU B Psiie OTpaciieil UepHON U 1IBETHOM
METaJUTypIHH, TEIIOPHEPTreTUKH, MAIIMHOCTPOCHUS, XMMHYECKOM NPOMBIIUIEHHOCTH. OaHaKo
MIOJIHBIM TepeBOJ MPOMBIIUIEHHOTO U CEIbCKOXO3SHCTBEHHOTO MPOM3BOJACTBA HAa O€30TXOIHYIO U
0€3BOJIHYIO TEXHOJOIMH M CO3JIJaHHE MOJIHOCTBIO HKOJOTHM3UPOBAHHBIX NMPOU3BOJACTB CONPSKEHBI C
BECbMa CJOXHBIMU MpoOJeMaMH pa3jIM4yHOIO XapakTepa - OpraHU3allMOHHBIMH, HAay4YHO-
TEXHUYECKUMH, (DUHAHCOBBIMU M JIp., M MO3TOMY COBPEMEHHOE MPOU3BOJICTBO €Ie JOJTr0e BpeMms
OyIeT NoTpeOIIsITh JUIsl CBOMX HY K]l OTPOMHOE KOJTMYECTBO BOJI, UMETh OTXO/bI U BPEHbIE BEIOPOCHI.

buorexHoJiorusi B 0XpaHe OKpYKawIilei cpeabl.

B nmnocnenHue roapl B OKOJOTHYECKOM Hayke Bce OONBIIMH UHTEpeC MPOSBISETCS K
buomexnuyeckum npoyeccam, OCHOBAaHHBIM Ha CO3JIaHUM HEOOXOIMMBIX /IS YeJOBEeKa MPOIYKTOB,
SBJIEHUHN U 3(PPEKTOB ¢ MOMOIIHI0 MUKPOOPTaHU3MOB.

[IpuMeHUTENBHO K OXpaHe OKpY>KAroUIel 4eoBeKa MPUPOAHOU CPEIbl GuomexHono2uo MOKHO
paccMaTpuBaTh Kak pa3pabOTKy U CO3/MaHHE€ OMOJOTHYECKMX OOBEKTOB, MHUKPOOHBIX KYJIBTYD,
co0OIIEeCTB, UX META0OJIUTOB U INpEnapaTroB, MyTeM BKIIOYEHUS MX B €CTECTBEHHBIE KPYTOBOPOTHI
BEIIIECTB, AIEMEHTOB, 3Heprun nndopmanuu (B.I1. XKypasnes u ap., 1995)
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buoTtexHonorus Hauuia MUPoOKoe MPUMEHEHNUE B OXpaHe MPUPOIHON Cpe/bl, B YACTHOCTH, MpHU
pELIeHUY CIEeYIOMUX MPUKIaJIHBIX BOIPOCOB:

— yTunu3anus TBepAod (a3bl CTOYHBIX BOJI M TBEPIBIX OBITOBBIX OTXOJOB C TOMOIIBIO
aHa’POOHOTO COpaKMBAHMS;

— OHOJIOTUYECKON OYMCTKHU MPUPOHBIX U CTOYHBIX BOJ OT OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHECHU;

— MI/IKpO6HOM BOCCTAHOBJICHUHM 3arpsA3HCHHBIX II04YB, IIOJIYYCHHHM MHUKPOOPraHU3MOB,
CIIOCOOHBIX HeﬁTpaHI/ISOBaTL TAMXKCIIBIC MCTAJIJIBI B OCaJJKaX CTOYHBIX BOJ,

— KOMIIOCTUPOBAHHUU (OMOJOTUIECKOM OKHCICHUHN) OTXOJIOB PACTHUTEIHLHOCTH (OTAaJl JIUCTHEB,
COJIOMBI | JIp.);

— CO37aHUM OHOJIOTUYECKH AaKTUBHOIO COPOHMPYIOLIEr0 MaTepuasa OUUCTKH
3arps3HEHHOrO BO3/yXa.
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2.9 JIEKIIUSI 9. (2 uaca) MEXKJYHAPOJHOE COTPYJIHUYECTBO B OBJIACTH
OXPAHBI OKPYKAIOLIEI CPEJBI

Meodwcoynapoonoe compyoHuuecmeso 8 0biacmu 0Xpauvl OKpyscarouels cpedvl. Mescoynapoonoe
compyoHu4ecmeo u HayuoHaivHvle unmepecvl Poccuu 6 cgepe sxonocuu. Poccua kax cybvekm
MENHCOYHAPOOHO20 IKON0SUHECKO20 NPasa.

Kak mnpaBonpeemHuk CoBerckoro coro3a Poccusi mnpuHsana K HCIOJHEHUIO OKojo 50
JIOTOBOPOB-COTJIAIIEHUH, KOHBEHLUH, MPOTOKOJIOB M JIPYIrMX MEXKIYHAapOJHO-TIPAaBOBBIX aKTOB
Coro3za CCP, HampaBlIeHHBIX Ha MPEJOTBPAIICHHE HKOJOTHYECKONW KaTacTpo(dbl, COXpaHEHHUE
O6uocdepsl U obecreueHne SKOIOTUIECKH YCTOMYMUBOTO PA3BUTHS Y€JIOBEYECTBA.

VYyactue Poccuu B MEXTyHapOAHOM COTPYAHUYECTBE B 00JIACTH OXpaHbl OKPYKAIOIIEH cpeibl
U PaLlMOHAIBHOTO UCIOJIb30BaHMsI IPUPOIHBIX PECYPCOB IIPOTEKAET B CIEIYIOLIMX HANpPaBIeHUAX: 1)
BBIIBIDKEHHE TOCYAApCTBEHHBIX WHUIMATUB; 2) paboTa B MEXIyHapOAHBIX OpraHU3alusx; 3)
[IOATOTOBKA MEKIYHApPOJHBIX KOHBEHLIMM M COIVIALIEHWM M UX IOCJIENYIOLIEE BBIIOJIHEHUE; 4)
JIByCTOPOHHEE COTPYAHUUYECTBO.

B pamkax nepBoro HampasiieHUS! IPABUTEILCTBOM HAIEH CTpaHbl ObLI BBIIBUHYT LIEJIbIN psf
MPEAIOKEHUH, HAIPUMED 10 3aluTe MOPCKoi cpeanl bantuku (okTs0pp 1987 1.).

Poccus aktuBHo corpynuuuaer ¢ FOHEII (IIporpammoit OOH mo okpyxaroimeit cpene) B
BBIPAa0OTKE CTpAaTervH 3alllUThl TPUPOJBI OT 3arps3HEHHs, CO3/IaHUs CHCTEMbI TJI00ATBLHOTO
MOHHUTOpPHUHTa, O0pbOBI ¢ omycteiHMBaHWEM. Kcratu roBops, FOHEII ocymiecTBisier KIIOYEBYIO
(GYHKIUIO IO OpraHU3aluu MPUPOJ0OXpaHHOM fesTenbHoCcTH B pamkax OOH.

Poccus — akTuBHBIN WwieH BceMHpHOTO COr03a OXpaHsbl IPUPOJIBI, KOTOPBIN SBISAETCS JTUACPOM
B pa3paboTke npodiem Onopa3Ho0Opasus — IIIAaBHOTO YCIOBHS YCTOWYUBOCTU OHOChEpHI.

Hpyrumu crpykrypamu OOH, c¢ xotopsiMu Poccusi pa3BUBaeT akTUBHOE COTPYIHHUYECTBO,
apisatotrces: KOHECKO (Komuter OOH mo Bompocam o0pa3oBaHus, Hayku M KyJibTypsl), BO3
(Bcemupnas opranmsanus 3apaBooxpanenusi), DAO (opran OOH 1o npo0BOJIbCTBHIO U CETECKOMY
XO35ICTBY). YUHTHIBas pa3BUTHE aTOMHON SHEPreTHKH, BAXKHBIM U IUIOJOTBOPHBIM SIBJISETCS
coTpyaHu4ecTBo Haiel ctpaibl ¢ MATI'ATO (MextyHapOIHBIM areHTCTBOM 10 aTOMHOW SHEPTHH).

Poccuiickas denepanus pa3BuBaeT M yriayOiaseT SKOJOTHYECKOE COTPYJHUYECTBO MO JIMHUU
HECKOJIbKUX MEXAYHapOAHbIX KOHBEHIIUH U cornanmeHnii. KopoTko ocraHOBUMCS Ha HUX.

I(OHBEHMM}I 0 MPAHCCPDAHUYHOM 3A2PDAZHEHUU HA oonbuue paccmosanusn. KOHBCHHI/IH IIoAInrcaHa B
XKenese B 1979r. Peanuzanus ykazaHHOro JOKyMEHTa HallpaBlieHa Ha BbIpa0OTKY CTpaHaMU —
y4acTHUIIAMH TOJIUTUKH B O0JIACTH PEryJIMpOBaHUS KauecTBa aTMOC(HEpHOro BO3ayXa, a TAKXKE Mep
no Ooppbe C ero 3arpsA3HEHHEM MOCPEACTBOM IPUMEHEHHUS SKOJIOTMYECKH IPUEMIIEMBIX
MQJIOOTXOJHBIX M OE€30TXOJHBIX TEXHOJOrMi. Bce 3TO MO3BOMUT yCTAaHOBUTH KOHTPOJIb HAaj
BBIOpOCAMHU JMOKCH/IAa CEPhI, OKCHUJA a30Ta, aMMHaKa, JIETYYUX OpraHM4eCKUX COCTUHEHHH.

Bazenvckan KOH8EHUUA 0 KOoHmpo.e 3a mpaﬂczpanuunoﬁ nepeeosxoﬁ ONACHBIX OMX0008 U UX
yoanenuem (Bena 22mapra 1985r.) mpusBaHa periiaMeHTHPOBATH SKCIOPT, UMIIOPT U TPAH3UT
OMacHbIX OTXOJA0B Ha Tepputopun Poccuu. K Hacrosumiemy BpeMeHHM NpPHHAT P MONPABOK K
KonBeHlnu, coOrinacHO KOTOpPHIM MOJ 3alpeT Ha BBO3 ONACHBIX OTXOJOB IOMAJal0T OTXObI,
COJIepKallie MBIIIbSK, PTYTh, CBUHEL, aCOECT U JPyTUe BELIeCTBA.

Benckasa KOH6E€HUUA 00 oXpane 030H06020 CjioA U MOHpetlJleK'uii npomoKoJ1 no eeuwjecmeam,
paspywarougum o3onoewtii cnou (1saBapst 1989r.). B cooTBeTCTBUU ¢ JaHHBIM JTIOKYMEHTOM B Poccumn
IIPOUCXOJUT  IO3TAlHOE  COKpPAlleHWE  IPOU3BOJACTBA  O30HOPA3PYLIAIOIIMX  BEILIECTB.
[Ipenmnonaraercs mpoBeAeHHE MIMPOKOMACIITAOHON PEKOHCTPYKLMU psfa NPeIIpUsITUNA CTpaHsbl,
HamNpaBJICHHOW Ha TEpeBOJl TMOCIEIHUX, Ha TPOU3BOJCTBO O30HOOE30MACHBIX  BEIECTB,
HCIOJIb3YEMBIX B MEIULIMHCKON, XUMUYECKON U XOJIOJUIBHON MPOMBIIUIEHHOCTH.

Pamounasn xonsenyus OOH 06 usmenenuu xnumama (boun 2004r.) u Kuomckuii npomokon
(Kuoto 2004) x Koneenyuu. B pamxax manHoii KoHBeHIIMM MpeayCMOTPEHO, YTO BEAYIIHE CTPAHBI
MHUpa, OTBETCTBEHHBIC 3a OCHOBHOE 3arpsA3HEHHE TMPHUPOJHOM Cpeibl, MPUHUMAIOT Ha ceos
00s13aHHOCTh CHM3UTH BBIOPOCHI TEX BELIECTB (B YACTHOCTH, AWOKCUIA Yyriepoja), KOTOphIe
CMOCOOCTBYIOT U3MEHEHHIO TTI00aJIbHOTO KIIMMATa.

Mopnepauzanun ~ skoHoMHKH  Poccun MOKET CHoc0OCTBOBAThH HCIIOJIb30BaHUE
NpeAyCMOTPEHHBIX KHOTCKMM MNPOTOKOJIOM PBIHOYHBIX MEXaHU3MOB — TOPrOBIM KBOTAaMH Ha
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BBIOPOCHI MAPHUKOBBIX Ta30B C MEPEYCTYNKON KBOT APYyruM crpaHam. OHaKo €CTh U MHOE MHEHHUE,
COTJIACHO KOTOPOMY paTH(HKAIM TPOTOKOJIA TIOMEIIAET Pa3BUTHIO SKOHOMUKHU Poccun.

JIBycTOpOHHEE COTpYAHUYECTBO pa3BuBaeTcsi Poccueit co Bcemu cocensimu, a Takxke ¢ CIIA,
BenukoOpuranueit, @panuueit, Uuaueit u qpyrumMu cTpaHamH.

PaccmatpuBast pons Poccun B perieHMr MUPOBBIX 9KOJIOTHYECKUX IPO0OIieM, clielyeT TOMHUTb,
YTO Halla CTPaHa 3aHMMAET OJHY CEAbMYIO YacTh CYIIM 3€MJIHM, Ha €€ TEPPUTOPUU IPEICTABIECHbI
MOYTU BCE KPYIHBIE SKOCHUCTEMBI M CPElIHd HUX OMOPHBINA cTabuimusupyromuil 610k Oouocdepbr —
Cubups c ee HeoObsATHOU Taliro. [loatomy Poccuiickas ®enepanns B NepCcrekTUBE JOHKHA UTPATh
KJIFOUEBYIO POJIb B PEIICHUH TTI00aTbHBIX 9KOJIOTHUYECKUX MPOOIeM YeI0BeYeCcTBa.

B cBoeii mpupogooxpaHHOW ToNUTHKE Poccs MCXOOUT M3 HEOOXOIMMOCTH OOECTICUeHUs
BCceoOIIell HIKOIOrMUecKol Oe30macHOCTH U Pa3BUTHS MEXKAYHApOJHOIO COTPYAHMYECTBA B
MHTEpEeCcax HACTOSIIEro U OyAyIiero nmokojeHuid. OHa pyKOBOACTBYETCS CIEAYIOIUMHE MPUHIUIIAMH
(ct. 92 3akoHa P® «O06 oxpaHe OKpyKarolleil MPUPOIHON CPEIbI»): KaKIbIM YEIOBEK UMEET MPaBO
Ha JKU3Hb B HanOoJiee OIaronpuaTHBIX SKOJIOTUYECKHX YCIOBUAX; KaKI0€ TOCY1apCTBO HMEET MPaBO
Ha ucnoib3zoBanue OIIC u npupoaHBIX pecypcoB AJs Iefiel pa3BUTHs U OOeCIeueHus: HY>KJ CBOUX
rpaxaad. DKOJIOTHYECKOEe OJIaronoiaydyre OJHOTO roCy/lapcTBa HE MOXKET 00eCHeunBaThCs 33 CUET
JIPYTUX TOCYNapCTB WK 0€3 ydyeTa WX MHTEPECOB; XO3AMCTBEHHAs JNESATENbHOCTD, OCYIIECTBIsIEMast
Ha TEPPUTOPUU IOCyAApCTBa, HE A0KHA HaHOCUTh Bpen OIIC kak B mpenenax, Tak U 3a IpeaeinaMmu
ero mopucaukuud. He pomycTuMbl J00ble BUIBI XO3SIMICTBEHHONM H HHOM JIEATENBHOCTH,
9KOJIOTMUECKUE IOCIEACTBUS KOTOPOW HENpPEJCKa3yeMbl; JOJDKEH ObITh YCTAaHOBJIEH KOHTPOJb Ha
r7100anbHOM, PErHOHATBHOM M HAlIMOHAIILHOM YpPOBHSX 3a coctosiHueM u udMeHeHusmMu OIIC u
IIPUPOJHBIX PECYPCOB HAa OCHOBE MEKIYHApPOJHO-IIPU3HAHHBIX KPUTEPUEB U MAapaMETPOB; TOJIKEH
ObITh OOecrieueH CBOOOJHBIN M OECHpenaTCTBEHHBI MEXIyHApOAHbIH OOMEH HAyYHO-TEXHUYECKOM
napopmanuerr mo mpodbremam oxpanbl OIIC u pa3paboOTKM TEpPEOBBIX MPHPOIOCOCPETAOIINX
texHosnoruil. ['ocymapcTBa MOMKHBI OKa3blBaTh JPyr JApPyry T@IOMOLIb B YpE3BbIUANWHBIX
9KOJIOTMUECKUX CUTYyallMsX; BCE CHOpBI, cBsizaHHble ¢ npobinemamu OIIC, nosmkHBI pasperiarbes
TOJIBKO MUPHBIMH CPEJICTBAMH.

B Poccun 3akoHOJaTeNnpHO 3aKpeIuleH NPUHLUN npumama (BEPXOBEHCTBA, IPEHMYILECTBA)
MEXIyHapOAHOrO IpaBa HaJ BHYTPEHHUM mpaBoM B oOmactu oxpanbl OIIC u ucnonbp3oBaHus ee
pecypcoB. Tak, cormacHo ct. 93 3akona P® o0 oxpaHe OKpy’Karolieil MPUPOJHON CPEIbl, €CIH
MeXIyHapOAHBIM J0roBopoM B obnactu oxpansl OIIC, 3akmouennsiM Poccuiickoit deneparuei,
YCTaHOBJIEHbl WHBIE TIpaBMJIa, YE€M Te€, KOTOpPbIE COJEPKAaTcsi B €€ 3aKOHOJAATEIbCTBE, TO
IIPUMEHSIIOTCS  TIpaBUIa MEXIyHApOJHOIO J0roBopa. B To ke BpeMsa cT. 94 ycraHaBiIMBacT
00513aHHOCTh MHOCTPAHHBIX IOPUAMYECKUX JIMIl (HallpuMep, KOMIIAHUM), a TaKKe HHOCTPAHHBIX
rpaxjaaH coOioaTh TpeOOBaHMS HACTOSAIIETO 3aKOHA W ONpeAessieT OTBETCTBEHHOCTh 3a HX
HapylIeHHE.

Ilpobnema skonocuueckoeo cysepenumema Poccuu. OUEHUBAs TOJOXHUTEIbHO pacIIMpEHUE
MEXIyHapOAHbIX KOHTAKTOB HAllled CTpaHbl, OCOOEHHO NpU pealnu3aliy KPYNHOMACIITaOHBIX
IIPUPOJJOOXPAHHBIX MTPOEKTOB, ClIeAYeT 00BEKTUBHO YUYECTh U BO3MOXKHbBIE OTPHUIIATEIbHbBIE ACIEKThI
TaKOIr'o COTPYIHUYECTBA.

3aMHTEpPECOBAHHOCTD IPaBUTENBCTBA PoCCHM B NPUBJIEUYEHMHM MHOCTPAHHOTO KamuTajla s
yriyOeHus] ppIHOYHBIX TPE0Opa30BaHM B SKOHOMHUKE JIeIaeT CTPaHy BeCchbMa NMPUBJIEKATEIbHOM s
pa3MelleHHs] Ha €€ TEPPUTOPUU SKOJIOTUYECKH «TPA3HBIX» Mpeanpusathii. O0 3TOM KpacHOpPEUHBO
ceugerenscTByeT onblT CoBerckoro Coro3a. Emie okono 30 ser Ha3an amepukaHCKasi KOpIopanus
«OKcueHTan neTpojieyM» NOAINNCaNa corjaiieHue o ctpoutensctse Ha Tepputopun CCCP 3aBogoB
M0 TPOM3BOJCTBY JKHUIKOTO aMMHaka ¢ mocienymomiei ero nocraBkoid B CIIIA u MHOTHE apyrue
crpanbl Mupa. Obmast crouMocTh poekTa — 20 MJIpA J0JIapoB, OH OBbLT HAa3BaH «CAEIKOM BEKay.
Yem xe oHa oOepHynach? 3aBojbl ObUIM MOCTPOEHBI, OHM OYKBaJbHO 3aJWJIM MHUPOBOM PBIHOK
KUJKUM aMMHAKoM, HO To IieHe BaBoe Hibke mupoBoit (B.FO. Kartaconos, 1990 r.). Ilpu stom
COOPYKEHHbI B paMKax JaHHOTO COIJIAlllEHUS aMMMAKOIIPOBOJ CTaj B MEPCIEKTHBE CaMOM
HACTOSIIEH «IKOJIOTHYecKoil 00MO0ii». ABapHs Ha HEM, KaK CUMTAIOT CIIELUAINCTBI, MOTJia Obl CTaTh
9KOJIOTMYECKOM KaTacTpodoi, corocTaBUMoi o Macurabam ¢ tparenueit r. bxomnana (Muaus).

Wnoctpannsle Gupmbl mpuBiekaloT B Poccum oTHOcUTenbHas JAELIEBM3HA 3€MIIH, APYTHX
MIPUPOIHBIX PECYpCcOB, OOJbIlas 3KOJOTHYECKas €eMKOCTh HAIllUX TEPPUTOPHI, MOIIHBIA HAy4YHO-
TEXHUYECKUN MOTEHLUAN, JIEMIEeBU3HA KBAIM(UIIMPOBAHHON paboueil cuibel U T.1. B TO ke Bpems
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CO3JIaHUE TIPEANIPUATHNA B HOBBIX OPTaHU3AIIMOHHO-TIPABOBBIX (hopMax (0COOEHHO C YacTHOH (hopMoii
COOCTBEHHOCTH) TMPHBENIO K TOBBIIMICHUIO YPOBHS YIPO3bl OKpYKAIOUIEH Cpele BCIEICTBHUE
XMIMHAYECKOTO IOAYaC OTHOLIEHUS HMX BIAACIBLEB K IPUPOIHBIM peCypcaMm, KEJIaHWsS H3BJICUYb
MaKCHUMAaJIbHYIO BBITOJly Kak MOXHO ObicTpee. IleuaTh HeomHOKpaTHO cooOmiana, YyTo IOJ BHIOM
MEXIyHapOAHOIO JKOJOTMYECKOIO0 COTPYJHUYECTBA HEKOTOPBHIE OTEYECTBEHHBIE KOMMEPYECKHE
OpraHM3al|y, MOJIb3YSCh Ja3eHKaMHU B 3aKOHOJATENIbCTBE, IBITAINCh Pa3MECTUTh BPEAHBIE OTXOJbI
MHOCTPaHHBIX NPEANPUATUI HA TeppuTopun Poccnn, npuyem naxe B KypOPTHBIX 30HaX.

OcHoBanwmii 17151 0J00HOTO OecrokoiicTBa 6ojee ueM JOCTaToOuHO. MIMeeTcs eyabHbIi ONBIT
U CTpaH TaK Ha3bIBAEMOI'O «TPETHET0 MUPA»: NPUBJIEKAs WHOCTPAHHBIC MHBECTULMH U1 IOLbEMA
CBOMX HAIMOHAIBHBIX SKOHOMHUK, OHHU BBIHYXJIEHBl OBUIM OTAAaBaTh HAa pPACXHILEHHE CBOU
IPUPOJHBIE PECYPCHI, U IMPEBPALLAINCH HEBOJBHO B OOBEKTHl «IKOJOTHUYECKOT0 KOJOHUAIU3Ma.
[loyuutenen B 3ToM acnekTe onbIT bpasuiuu. B cBoe Bpems TpaHCHALMOHAJIBHBIE KOPHOpaLMU
(THK) mnonmyumnu B 3Toi cTpaHe 12 KoHmeccuii Ha Tepputopuu moutd 40 MIH Ta s
Jecopa3paboToOK, CO3JaHHUS HKMBOTHOBOMYECKHX XO3SIMCTB, JOOBIYM IOJIE3HBIX HCKONAEMBIX,
crpoutenbeTBa nopor. Ha nepenannsix uM 3emirsax THK B TeueHme MHOTHMX J€T OCYIIECTBISIM
XHMITHUYECKOE YHUYTOXKEHHE aMa30HCKUX JUKyHried. Coolmaercs, 4To B OOMIEH CIOXKHOCTH
Amazonus yxe mnorepsia 10% cBoux J€coB, SABIAIONIMXCSA, KaK CUYUTAIOT DKOJIOTH, <JIETKUMU
IJIAHETBD».

Muorue THK co3pmaBaiim B AMa30oHMM KpyIIHBIE >KUBOTHOBOAuYecKue ¢epmbl. OnHako
XO3s1iCTBa 3TU ObUIM JIMILIEHBl OYMCTHBIX COOPY)KEHHUH, M OPraHUYECKUE OTXOJbl COpPACBHIBAIUCH
npsMo B peku. B ogHOM M3 nccienoBanuii MexayHapoaHOro 0aHka PEeKOHCTPYKIMM U Pa3BUTHS
OTMEYAJIOCh, YTO €ciu B bpasunum OymyT peanu3oBaHbl BCE 3alIaHUPOBaHHBIC 34 MPOEKTa, IO
Pa3BUTHIO METAJUTYyPru4ecKoi MPOMBIIUICHHOCTH, TO B OJMKalIlMe ASCATUIIETUS 3TO NPUBEAET K
MOJTHOMY YHHYTOXKEHHIO BCEX JICCHBIX MaccuBoB Amazonuu («Tme Econortusby. 2014, juty 15).

B 271011 cBAI3M cienyeT yKa3aTh, YTO aMEPUKAHCKUHN KypHaJI « DKOJIOTHs» MIPUBEI XapaKTEPHYIO
KJIACCU(UKALMIO IPOMBILIUIEHHBIX Npou3BOACTB, npuHATyio B CILA: 1) mpenmpusitus, KOTOpbIE,
XapakTepu3ysicb MUHUMalbHBIM yiiepooMm ans OIIC, MoryT pa3memiaTbCcsi Ha TEPPUTOPUU CaMOil
AMepuku; 2) mnpeanpusaTus, KOTOpble MOTYT OBbITb pa3MEIIEHbl TOJBKO B IPEIENIax MOPCKOro
6acceitna CILIA; 3) npennpusTisi, KOTOpbIE JOJKHBI ObITh BBIHECEHBI KaK MOXHO JJaJlbIlIe OT FPaHUIl
CIIA, nanpumep B pasBuBarolvecs cTpaHbl A3uM U AQpPUKH TNPU CKOJIb YTOJHO JOPOTOM
TPaHCHOPTUPOBKE FOTOBOM Mpoaykiuu oopatHo B CLIA.

Hcxons u3 Takoro pamxupoBaHusi, HeKoTopble MoHomnonuu CIIIA HbiHE MpPOBOIAT camylo
HACTOALLYI0 MOJUTHKY «IKOJIOTMUECKOTO KOJIOHHAINU3Ma». Ee BaKHBIN 3JIEMEHT — HCIOJIb30BaHUE
TaK Ha3bIBAEMBIX JBOIHBIX CTaHIAPTOB: Oojiee JOporas M COBEPIIEHHAs C HKOJIOTMYECKON TOYKH
3pEHMsI TEXHOJIOTUSI BHEIPSETCS Ha TEPPUTOPUU PA3BUTHIX KANMMTAJIMCTUYECKUX CTpaH, a Oojee
JemeBas M «rpsi3Has» — B pa3BuBaronmxcd. K dyemy 5TO MOXET MpPHUBECTH, HAIJISIHO
JEMOHCTPUPYET NpPHUMEpP HHIUNCKOro ropoaa bxoman, rae mo BHHE aMEpUKAHCKOW XHMHYECKOU
koprnopanuu «fOunon Kap6aiin» B 1984 r. npousonuia s3kojorudyeckas kKaractpoda, Koropas yHeca,
10 MEHBIIEH Mepe, 3 THICSYN YEIOBEYECKUX KHU3HEN. JXKepTBaMH NMOJIUTUKH «IBOMHBIX CTaHIApPTOB»
B DKOJIOTMM B Pa3BUBAIOIIMXCS CTpaHaX KaXKIbI TOJ CTAHOBSTCS THICSYM U ThICAYM Jtoned. B
YaCTHOCTH, aMEPUKAHCKUH CIIEHUAIUCT B 001acTH MeXayHapoiHoH s3koHOMUKH b. KacnMen nputnen
K BBIBOJIY, UTO B PE3yJIbTaTe PA3JIMYMil 3KOJOTMYECKHX CTaHAapTOB YPOBEHb MPO(EeCCHOHATBHBIX
3aboneBanuit Ha mpeanpustusax THK, pa3smenieHHbIX B CTpaHaX «TPEThErO0 MHUPay», CYIIECTBEHHO
BBIIIIE, YEM B ITPOMBIIIJIEHHO Pa3BUTHIX.

VKakeM elle Ha OJHO HEMaJOBaXHOE OOCTOATENbCTBO. Ha BceM NPOTSHKEHHMHM CBOMX
OTHONIEHUH C 3amafHbIM MHUpoM Poccus mHTepecoBasia MOCIEIHUX, MPEXAE BCEro € MO3MUIMMA
HAJINYMSI OTPOMHBIX MPUPOJHBIX PECYpCOB. DTO XapakTepHO ObuIO U i napckoid Poccun. Crnenyer
MIOMHHTb, 4YTO, XOTs mocie pa3paga CCCP ObUIM MOTEpsIHBl MWIIHOHBI KBAJpPaTHBIX KUJIOMETPOB
TEePPUTOPUH, HALIMOHAIbHBIE OoraTcTBa Poccuu oneHMBalOTCsS MEXIyHapOAHBIME 3KcriepTaMu B 400
TPJIH. A0JUIapOB; B 3TOM OTHOIIEHUH TpakaaHuH Poccuu B 2 paza 6oraue rpaxaanuna CIIA, B 6 pa3
— I'epmanumy, B 22 paza — SnoHun.

EctectBenHo, uTo Takue OoraTcTBa HE MOTYT HE NMPUBJIEKATh 3amafHbld KanuTtan. Bo3moxkHO,
UMEHHO I03TOMY IpemMbep-MUHUCTp AHrmu T. Bimdp 3asBuin He Tak AaBHO, YTO IVIaBHas 3ajada
Poccun, mpourpaBimielt «XoJOIHYI BOWHY», — CTaThb MOCTaBUIMKOM INPUPOIHBIX PECYpCOB s
cTpaH-noOeauTenbHUL. Kak moaTBep aeHue 3TOMY, MHOTHE POCCUHCKHE yY€HBbIE M CIELUATHUCTHI
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OTMEYAIOT 3HAYUTENIbHYI0 aKTUBU3AIMIO 3araja U ero CHeuciayk0 B MPUPOJLOOXPAaHHOM KOMILIEKCE
Poccun. Ot0, BO-TIepBBIX, COOp AeTalbHOW HMH(MOPMAIIMM O COCTOSHUU OKpY’Kalolled cpenbl |
IPUPOJHBIX pecypcoB Poccum, KoTopass MNpencTaBiseT COOOH OrpOMHYIO CTPaTETHYECKYH MU
KOMMEPUYECKYIO LIEHHOCTh B YCIOBMSIX PHIHOYHOW SKOHOMMKH. BO-BTOPBIX, YK€ UMEIOTCSI IPUMEPHI
TOr0, 4TO 3amaj B pAAC CIy4yacB IEPEXOAUT K IHPSIMOMY YIPABICHUIO OTIEIbHBIMU YacCTIMU
PUPOJOOXPAHHOTO KoMmIuiekca Poccun mmbo uepes HacakaaeMble M OIUIaYMBAEMbIE UM CTPYKTYPBI
(MM TPOEKTHI), TM00 Yepe3 MeKAyHapOoJIHble SKOJIOTMYECKUE OpraHu3auuu. M3BecTHo, Hampumep,
YTO CyJa HEKOTOpBIX M3 HMX BECbMa YacTO OKa3bIBAIOTCS B 30HAX, 3alIPETHBIX JJII MHOCTPAHILIEB.
Hepenku cimyuau, xorga, Nmoib3yschb TEM, 4YTO H3-3a HEXBAaTKHU CPEICTB MHOTHME OTECYECTBCHHBIE
CTELMAINCTBI HAXOAATCS HE y JIeN, 3amnajl MpHUBIEKaeT X g coopa U 00pabOTKH 3KOJOTHYECKON
(Ha mepBbli B3rsn) HH(popManuu. Tak, CKaHIAIBHYIO U3BECTHOCTh IPUOOpENa «3KOIOTuYeCcKasD
NeSTeNIbHOCTh HEKOoero orcraBHOTO oduimepa BM®, B pe3ynbrate KOTOpPOH HWHOCTpaHHAS
9KOJIOTUYECKasi OpraHM3alys IMOJIydusIa He TONbKO MH(OPMAIMIO O PaJUAllMOHHOM 3arps3HEHUU
HaIIMX CEBEPHBIX MOPEW, HO U HEKOTOpBIE JaHHBIE O POCCUNMCKMX ATOMHBIX MOJBOIHBIX JIOJKAX,
COCTABJIAIOLIME TOCYJapCTBEHHYIO TaliHy. B-TpeTbux, Hawanma NpOSIBIATBCS CBOeoOpa3Hast
«3KOJIOTUYECKasi MHTEPBEHLMS» Pa3BUTBIX I'OCYJapCTB B OTHOLIEHMM HHBIX CTPAaH, B YaCTHOCTH,
Poccun, xorga nocieiHMM OTKPOBEHHO M HAIOPUCTO HAaBSA3BIBAIOT HOBBIE IPUPOJOOXPAaHHBIE
TEXHOJIOTUH, pPEealn30BaTh KOTOPbIE IKOHOMUYECKH BEChbMa CIIOKHO, @ TO U HEBO3MOXHO. Tak,
BUHOBHMKAMHU pa3pyLIEHUs O30HOBOIO IIHUTA IUIAHEThl OOBSABICHbI HCKYCCTBEHHO IOJy4YaeMble
¢peonst ['-11 u ['-12, mupoko HCMONB3yeMble KaK XJIAIOareHThl, U a’pO30JbHbBIC MPOIIEIIICHTHI.
IIpaBuTenbcTBAa BEAYLIMX MPOMBIIUICHHBIX CTpaH 3amaja O4eHb ObICTPO NPUHSUIM pElIEHUE O
CBEpPTBHIBAHUHU MIPOM3BOJICTBA ITUX BEIIECTB B MOJIb3Y HOBBIX, OTHOCHTEIHHO OE3BPEIHBIX ISl O30HA.
AHanornyHas 3amava Oblna moctamieHa mnepen Poccuelt, Unnueni, Kutaem, bpaswimeit. [Ipuuem,
COIJIACHO TOJNUCAaHHBIM JOrOBOPEHHOCTSAM, Poccust noikHa Obula NMPOU3BECTH PEKOHCTPYKIIHIO
COOTBETCTBYIOIIMX Ipeanpuatuid B nepuof ¢ 1995 no 1997 r. CoBpeMeHHOE COCTOSTHUE 3KOHOMUKHU
Poccun He mo3BosseT cnaenarb 3Toro. Torga BO3HMKAaeT ajbTepHATHBA: 3aKayaThb HOBBIE
xJlagioareHTsl y 3anaga. Ho Takoil myTh criocoO6eH yaylMTh COOTBETCTBYIOLIYIO oTpacib Poccun. U
3TO IPU TOM, YTO OTE€UYECTBEHHBIE YUEHBIE U CIELHAIUCTHI pa3paboTaau 3aMEHUTENN (PpeoHa, OJTHU
U3 Tyqmux B mupe. OHako 3ToT (akT 3anaja ocTaBuil 0e3 HaJyuIexkKalero BHUMaHUs..

Oco0o0 creyeT OCTaHOBUTHCSA Ha MpOoOJIeME HEJEeraJbHOr0 TPAHCTPAHUYHOIO IMEepeMEeleHUS
TOKCUYHBIX OTXOO0B.

B Hacrosimee Bpems TBeplble M JKUIKHUE OTXOJbI C BBICOKUM COJIEP)KaHHUEM 3arpsi3HSIOLINX
BELIECTB SIBISIOTCS CIIyTHUKAMHM Pa3IM4YHBIX NPOMBIIUIEHHBIX IMPOU3BOJCTB B Pa3BUTHIX CTpaHax
Cesepnoii AMepuku (npexne Bcero CIIIA), EBponsl n Azun.

OO11ecTBEHHOCTh ITHX CTPaH KpailHe HEraTUBHO OTHOCUTCS K mepepaboTKe TaKMX OTXOJ0B Ha
COOCTBEHHOW TEPPUTOPUH, IOITOMY MHOTHE GUPMBI U J1aXKe MPABUTEIHCTBA UILLYT BO3MOYKHOCTD IS
X pa3MeELIeHus B JpPYTUX cTpaHax. [IpemsaTcTBMeEM TakOMy TpPaHCIPAaHUYHOMY IIEPEMEIIECHUIO
OMACHBIX OTXOJOB CIYXKUT basenbckas KOHBEHIUS O KOHTpOJIE TPAHCTPAHMYHOM NEPEBO3KU
OMacHbIX OTXOJ0B M uX yruiamzanuu (1989 r.). B 3Tux ycnoBHsX HEKOTOpBIE MPOMBINUICHHBIE
KOMIIAaHUU HIMYT MYTH BBIBO3a TAKUX OTXOJOB IO/ BUIOM HHU3KOAHEPrOEMKHX TEMJIOHOCUTEIIEH,
MacKHpysl TEM CaMbIM MCTHMHHOE COJEP’KaHUE BBICOKOTOKCHYHBIX 3arps3HAIOIINX BemecTs. Craryc
HU3KOHEPTrOEMKUX TEIJIOHOCUTENIEH MPOMBIIIIEHHBIE OTXOAbl «IPUOOPETAIOT» IOCIE YaCTHYHOMN
nepepaboTku U (WiM) OpUKETUPOBaHMS Ha TEPPUTOPUH CTpaH-Tpou3BoauTeNei. B sTom cimyuae
OTXOJIbl yke (popMasibHO HE MOAMNAJAIOT MO OrpaHudeHHs] ba3enbckoil KOHBEHUIUMU U MOTYT OBITh
BBE3€HBI B TPETbU CTPAHBl U1 HUX MOCIEAYIOLIErO CXKHUIaHUS B CIELMAIbHBIX Iedyax. MHorue
CTpaHbl, B TOM 4uciie Poccusi, HCIIBITHIBAIONINE YKOHOMUYECKHE NMPOOIEMbl, IPUHUMAIOT YKa3aHHbIE
OTXOZbI 715 TepepaboTKH, COKUTaHUS, HEUTPATU3AIHH.

l'ogoBoe TpaHCTpaHUYHOE TEpPEMEIEHHE OMACHBIX OTXOJO0B M3 Pa3BUTHIX CTpaH B TPETbU
coctaBuiio B 1994 r. moutn 2 mMiH T. OfHAKO MO HEKOTOPHIM ApyruM ucrtouHukam (IIpoGremsr
peruoHanbHOM sKkosoruu. 2015, Ne 3), pasmepsl HenerajabHOM TOProBiIM M (WM HEJEerajibHOIro
TPAHCTPAHUYHOTO MEPEMEIICHHUs) PE3KO YBEJIMYMIIUCh U COCTABIAIOT B Hactosiuee Bpems 50—100
MJIH. T.

Coobmaercs, yTo B pe3yibTare 3Toro MHIUA crana «riao0anbHON CBAJIKOW» Ui OTPOMHOTO
KOJIMYECTBAa TEXHUYECKOTO IUHKA, OTXOJ0B OT IPOU3BOJCTBA CBUHIA, a TAK)KE MCIIOIb30BAHHBIX
akkymysstopoB u3 I'epmannu, CIIA, Ascrpanun, BenukoOpuranuu u lanuu. B 1998—1999 rr. na
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tepputoputo Uumuu 6s110 BBe3eHo Oosee 100 ThIC. T. OTXOA0B, OOJIbIIIAS YaCTh KOTOPBIX SBIISIOTCS
SITOBUTBIMHU WJIM TIOTCHIIMAJIBLHO SAOBUTHIMHE (TA0II. 3).

W3BectHbl mombITku 00xofa ba3enbckoil KOHBEHLMH, KOTOpBIE MPENNPUHUMAIUCH PSIOM
WHOCTPAaHHBIX (UPM B IENsAX BBO3a AHAJOTHYHBIX OTXOJOB Ha Tepputopuio Poccuu. Taxk,
CYLIECTBYIOT TPOEKThl CTPOUTENIBCTBA 3aBOJOB IO CHXKUTFAHUIO BBO3UMBIX (IO  BHJIOM
HU3KOPHEPTrOEMKHX HOCHUTEJIEH) OMacHbIX OTXOJ0B Ha Tepputopur MockoBckoit u HoBropojckoi
obnactelt, Auraiickoro kpas u nap. CorjmacHo HeKoTopeiM naHHbIM (A.M. Hukanopos, T.A.
Xopyxas, 1999 r.), B nepuox ¢ 1967 o 1993 r. 95 dupm (u3 I'epmanuu, CILIA, ABctpun, Uranuwu,
Kanaget m apyrux crpaH) mpeanpHHsUIM MONBITKH BBE3TH B Poccuio 6onee 30 MIIH T OMAacHBIX
orxoa0B. B 1993 r. BBe3eHo u pasmeneHo Ha tepputopun Poccuu okono 4000 T oTX0/10B, B TOM
YuCclie paAMOAKTUBHBIX, PTYTHBIX, IIMHKOBBIX U JIpyrux. B 1997 r. 3aBe3eHo B kauecTBE BTOPUYHOTO
Colpbst OKOJO 230 ThIC. T TOJBKO YUTEHHBIX OTXO0J0B. HekoTopele HMHOCTpaHHBIE KOMIAHUHU
npejajaraiT OecIylaTHO MOCTPOUTH 3aBOJbI MO IepepadOTKe OMacHBIX OTXOAOB, €CIIM Ha HUX
BITOCJICJICTBUU Oy/eT nepepadbaThiBaThCs M ONPEIEICHHOE KOTNYECTBO 3apyOSKHBIX OTXOOB.

OneHkKa TOKCHYHOT'O BO3JIEHCTBUS Ha 3J0POBbE UEJIOBEKA OTXOJOB C BBICOKUM COJEpKaHHUEM
XJIOPOPTraHUYECKUX COCAUHEHUMN, HEJIETaTbHO BBO3UMBIX IO BUJOM HHU3KOIHEPTrOEMKHX HOCHUTEIIEH
(o mannbM MHCTUTYTA PyHIaMeHTanbHBIX Mpobiaem Ouonoruu PAH), npencrasiena B Tabdm. 1.

Tabauua 1

XJ1opoprannyeckue Toxkcnueckue 3ppexTnl
COe/IMHEHHUsl B 0TX01aX

I'enatutel, HEOIJIa3UM, CHOHTAHHBIE BBIKUBIIIN, KOHLIECHTPALUS
B IMUIIEBHIX MEMSAX C PAa3BUTHEM PAKOBBIX 3a001€BaHUI

JJT u ero npous3BoIHbIE Artakcuu, KoHBYJIbcuu, nopakenue LIHC, 6ecrinonue, HapyuieHue
PEIPOAYKTUBHBIX (YHKIUH, HEBPACTCHUS, IMOPAKEHUE IOYCK,
KOHIIEHTpallUsi B THUILEBBIX IEMAX C Pa3BUTHEM PAKOBBIX

JrokcuHbl 1 6eH30(ypaHbI

3a0o0JieBaHUl

Jlunpan (I'XTII) KonBynbcun, koMa M CMepTh, HapylUI€HUE KOOpPAUHALUU
JIBIDKCHUM,  TOJOBHBIE  OONHM,  yCTaJIOCTh U  PBOTA,
HEUPOTOKCUKALIMSA, [TOTyHapaIn3alus, KOHIIEHTpauus B MUILEBbIX
LETISIX

MeTtuixaopun AHacTte3usi, HapylleHUe AbIXaHUsl, CMEPTh OT YAYUIbS
'enmatudeckue HEKpPO3bl, THHEPTPOPHUS IHIOTUIA3MUUYECKOTO

XJIOpOpraHUYECKUe pETUKyJIyMa, IIOBPEKICHUE KOXKHM, IMOPAXEHUE HWMMYHHOU

MIECTUIMIbI CHCTEMBI

I1Xb OMbOpuoTokcuueckne AH(PEeKTsl, CTEPUIBHOCTh, MOPAKECHHE

3apOJIbIIIEH, AEPMATO3bl, TOPAKEHUE TEYCHH, HMMYHOAETPECCUHU
3J10KaueCTBEHHAS TUTIEPTEPMHS, TOPAKEHUE KOXKHU, aKKYMYJISIUS
B BOJIHBIX CHCTE€Max

TpuxsiopsTUiiecH Pactpoiictea [THC, rimyxoTta, nmopakeHue nedyeHu, napaimd,

[TentaxnopdeHomnst

[Ipn »>TOM cnegyer ydWuTBIBaTh, YTO IIPM BBO3€ OTAEIBHBIX OTXOJOB, HE SIBIISIOIIUXCS
TOKCUYHBIMH, UX JajbHEWIIas mepepadoTKa MOXKET NMPUBECTH K OOpa3oBaHUIO KpaifHe BpEIHBIX
BellecTB. Tak, MpH C)KUTAHUHM OTHOCUTENIBHO OE3BPEIHBIX XJIOPCOAEPKAIUX IIIACTUKOB 00Pa3yroTCs
BBICOKOTOKCHYHBIE OJIUXJIOPUPOBAHHBIE OU(EHMITBI, JMOKCUHBI, PypaHbI U JIp.

B cootBercTBUM € BBIIIEH3I0KEHHBIM Ha3zpena HEOOXOAWMOCTh CTPOTOMl periiaMeHTalun
BIUIOTH JI0 3allpEUICHUs TPAHCTPAaHUYHOTO NIEPEMELICHUS Ha TEPPUTOPUIO POCCUU OITaCHBIX TBEPIBIX
U JKHJKUX OTXOJIOB, KOTOPBIE COJEpKaT TSKENbIe METAJIbl, XJIOPOPraHWYECKHE BEIIECTBA H
HUTPOCOEIMHEHHS BBIJAIOTCS 32 HHU3KOPHEPrO€MKHE TEIUIOHOCUTENH, SKOObI Oe3omacHbe IS
HaceneHus npuHUMaromen crpansl. K coxanenuto, B 2001 1., HecMOTps Ha HPOTECTHI
00IIeCTBEHHOCTH, MuHaTOM P® MNpOTOJIKHYN TaK HA3bIBAEMYIO «CJAEJKY BEKa», CBA3aHHYIO C
3aBO30M Ha Teppuroputro Poccum oTpaboTaHHOro sjepHoro tomauBa (okoigo 20 TeIC. T),
BBITPY’KEHHOTO U3 PeakTopoB 3apyOexxHbIX ADC U npeAHa3HaYeHHOT0 JUIsl JTUTEIbHOI0 XPaHEeHUs U
nepepaboTku. Bce 3TO MOXeT HmpuBECTH K TOMY, 4TO Poccusi MOKeT NpeBpaTHTbCA B «CBAJKY
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OTXOJ0B» MHOCTPAHHOI'O MPOUCXOKIAEHUS C CAMBIMH TSKEIBIMH JKOJOTUYECKUMH IOCIIEICTBUIMHU
JUTSL HBIHETITHETO ¥ 0COOEHHO OyMyIIUX TOKOJICHHIA.

Her comuenus, 4To, omnupasch Ha CBOM T'POMAJHbIE MPUPOJIHBIE PECYPCHI, HAYy4HO-
TEXHUYECKUN TOTEHLUAI M BBICOKOKBANM(UIIMPOBaHHYIO pabouyio cuiy, Poccus B XXI Beke
HAaYHET MOJbEM HKOHOMHUKH. DTO TO3BOJUT €l BEpHYTh MoJ00aroliee MeCTO B CIIMCKE BEITHMKUX
MPOMBILIICHHBIX JE€P’KaB, PE3KO CHU3UTH 3aBHUCHUMOCTb CTpPaHbl OT 3amaja, Iepectarb ObITh
CBIDBEBBIM JTOHOPOM IIOCIEHET0 M PBIHKOM COBITA €ro BTOPOCOPTHOM TEXHOJIOTUYECKOM
MPOAYKIMH. B CBA3U C 3TUM MOKHO MPHU MPOBEICHUU MOJUTUKH MEXKIYHAPOAHOTO IKOJIOTUYECKOTO
COTpYJIHUYECTBA HCKIIOYaTh B3aTUE Poccueil Ha cebsi, Takux 00s3aTeNbCTB, KOTOPBIE ObI MOMEIIaIH
B TIEPCIECKTHBE €€ COOCTBEHHOMY pa3BUTHIO. «OJKOJOTMYECKas KapTa», pasbirphiBacMasi B
COLIMAJIbHOM, AKOHOMHUYECKOM W BOCHHOM AacHeKTaX, MOXET CTaTb 3()(EKTUBHBIM, OCTPBHIM
CPEICTBOM BO3JICHCTBUS Ha MEXIYHAPOAHYIO U BHYTPEHHIOIO MOJIUTUKY CTPAHBI.

[Ipu3HaBass  OrpOMHYHO0  MOJOXHUTEIBHYIO  POJb  MEXAYHAPOJHOIO  SKOJOTMYECKOIO
COTPYJIHUYECTBA B PEIICHUU MPOOIEMBI COXPAHEHHS YEIIOBEUYECCKON IMHMBHIIM3AINN HA TMEPEIOMHOM
JTane €€ pa3BUTHUS, CIEAYET YETKO ONpENEIUTh, TEM HE MEHEE, U HaluoHaJbHble Heau Poccum B
cdepe 3Kko010rMM, K KOTOPHIM, B YACTHOCTH, OTHOCSITCSI:

1. ObecrieyeHre HKOJIOTUYECKON OE30MacHOCTH Ha TOCYJapCTBEHHOM YpPOBHE M CO3JaHHE
HEOOXOJUMBIX YCIIOBUH PETHMOHAIBHBIM W MECTHBIM OpraHaM TOCYJAapCTBEHHOW BJIACTH IS
o0OecriedeHrs SKOJOTHYECKOW Oe30MacHOCTH Ha COOTBETCTBYIOUIMX YPOBHSIX. OTa Melb, Kak
ykasbiBatoT crienuanuctel (B.H. Mopo3sos, I'.Il. CepoB), nomxHa ObITh TOCTUTHYTa MUHUMU3ALUEH
IPYNNOBOTO M WHAUBUAYAIbHOIO  pHCKAa, OOYCIOBJICHHOIO MPUPOJHBIMH U TEXHOTEHHBIMH
NpUYMHAMHU, YMCHBIICHUEM  HAMPSHKEHHOCTH  AHTPOIOTCHHBIX  HOKOJOTHYECKUX  CUTYAIlHi,
YIIy4IIEHHUEM COCTOSIHUSA 3/10POBbSl HACEICHUSI.

2. ObecrieueHne IKOIOTHYECKOTO CyBepeHnuTeTa (He3aBUCHMOCTH) Poccum 3a cyer mosmydeHwust
JOCTYIIa K MUPOBBIM MPUPOJHBIM PECYpCaM, BBIJIEICHUS CIIPABEIJIMBBIX KBOT HA U3BATHUE TE€X WIIU
WHBIX TIPUPOJIHBIX PECYPCOB, PAYUTEIHHOTO OTHOIICHUSI K HAITMOHAIBHBIM MPUPOJIHBIM OOraTCTBaM,
MIEPECMOTpPa TE€X MEXIYHAPOJIHBIX JIOTOBOPOB, KOTOPBIE YUIEMJISIFOT MHTEPECHI CTpaHbl, a TaKKe
HEUTpaIu3aluy 3KOJOTHYECKUX arpeccuil, aHTaxa, yrpo3 u T.1I.

3. Beixon U3 sKOHOMHYECKOro Kpuszuca U obecriedeHue 3(PPEeKTUBHOCTH PBHIHOYHBIX CHI B
HaIpaBJIEHUHU 3aIIUTHI U YIYUYIIEHUsI KaueCTBEHHOTO COCTOSHUS OKPY KAIOIIEH Cpellbl, B YaCTHOCTHU
MyTeM CO3JIaHUsl PBIHKA JKOJIOTUYECKUX TEXHOJIOTUH M YCIYT UM PECYpCHOTO pBIHKA A OOMeHa
MPUPOJHBEIMU  pecypcaMu U yciayramu. [lpm 3TOM [OKHA BO3pacTH PEryiHpyromas poJib
rocyJapcTBa MpH BBINOTHEHUHU IKOJIOTHYECKUX MPOrPAMM.

Poccust opunmanbHO npucoeIMHUIACch K yyacTHUKaM BcemupHO Toprooit
opranmzanuu Tpu rojaa Hazaj (22 asrycra 2012rona nara Berymienusi Poccuu 8 BTO).
BTO Osbuia cpopmupoBana B 1994 rozy, ona crana npeeMHuKkoM ['eHepanbHOToO
cornameHus no tapudam u Toprosie. BTO konTponupyet 6onee 95% mupoBoit
TOPTOBIIH, TJIABHBIE IIEJIM OPTaHU3AIMN — YIPOILIEHUE MEXTYHAPOIHBIX TOPTOBBIX
OTHOILIEHUH U COIEUCTBUE S3KOHOMHUYECKOMY POCTY CTPaH-yYaCTHHII.
Korga Poccus Becrynana B BTO, o1HO#M U3 OCHOBHBIX 11€JI€# OBLIIO, B TOM YHCIIE,
MOJIy4YE€HUE HOBBIX BO3MOKHOCTEN AJI JalbHEHIIEro pa3BUTHS SKCIIOPTA.

Taxoke oxxumanuce O6ojee OJaronpusTHBIC YCIOBUS JIJIsl TTOCTABOK OTEUECTBEHHBIX TOBAPOB HA
3apyOexHble PBIHKH, NPUBICYCHHE WHBECTULIUNA [UJIS Pa3BUTHS COOCTBEHHOTO IPOU3BOJICTBA,
yIIy4dIlleHHEe KauecTBa U KOHKYPEHTOCIIOCOOHOCTH POCCUMCKHUX TOBApPOB M YCIYT B pe3yJbTaTe pocTa
HMMIIOPTa, JOCTYI POCCUMCKUX MHBECTOPOB K MEXKIYHApOIHBIM MPOEKTaM, YJIy4lllEHHEe HMHJIKa
CTpaHbl Ha MEXKIYHapOAHOM apeHe.

CrpaHbl-yyaCTHUIIBI ~ 3TOM  OpraHu3alMii, HECOMHEHHO, TOJy4YalT  OMNpeIeJeHHbIE
SKOHOMHUYECKHE TIPEUMYIIECTBA, HO, B TO K€ BPeMs, JIOJDKHBI, TOUMHSSICH €€ YCTaBy, OTKa3aThCsl OT
psiZa HAIMOHAIBHBIX MPHUOPUTETOB, €CJIM 3TO MOXET MOMeEMIaTh 0ojiee CBOOOIHOMY TEePEMEIICHUIO
TPYAOBBIX M MIPUPOIHBIX PECYPCOB U, IPEK]IE BCETO TOBAPOB, MPOU3BOAUMBIX B pamkax BTO.

[lo naHHBIM LEHTpa MEXIyHapOJHON TOpProBiu MOCKBBI mocie npucoeanHeHuss Poccuum k
BTO na 16% yBenmuuuicst 3KCIOPT MO TPYIIE «MAIIMHBI U 000PYJAOBAHHUEY», IKCIIOPT OJCKABl U
00yBH BBIpOC Ha 26%, poaoBoibCcTBUS - Ha 5%. [1o nanHbiM DenepanbHOl TaMOKEHHOM CITYXKOBI,
3a 1 momyroaue 2015 roma ¢usmyeckuii 00beM HKCIOPTAa METAJIOB M W3JEITUN M3 HUX BBIPOC HA
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8,1%. Jlons skcropTa MallMH U 000pyI0BaHUs B 001Iel cTpyKType coctaBuia 5,1%, cTouMOCTHOU
00BbEM IKCTIIOPTA B 3TOM KaTeropuu BeIpoc Ha 23%.
Cpenu BO3MOKHBIX MUHYCOB Tipucoenuaenns Poccun k BTO ananmutuky oOpamain BHUMaHUE
Ha TO, YTO POCCUHCKHE NPEANPHUATHS MOTYT HE BBIIEpPKATh KOHKYPEHLUHUHU C WHOCTPAHHBIMU
MIPOU3BOIUTENISIMU, & CHIPKEHUE UMIIOPTHBIX MOILIMH MOTJIO PUBECTH K
TOMY, YTO HEKOTOPBIE TOBAPHI CTAJIO ObI MPOCTO HE BHIFOIHO MTPOU3BOJAUTH BHYTPU CTPAHBI.
Otmeuanock, 4To HaMOONBUINI PUCK CYIIECTBYET Ui arpapHOro CEKTOpa SKOHOMUKHU. Taxxke
BBI3bIBAJIIO OINACEHHE COCTOSHME OTEYECTBEHHOIO aBTONpPOMA, M JIEUCTBUTEIBHO HEKOTOPHIE
npeanpusaTiss ObUIM BBIHYXAEHBI 3aKpbITbcs. OIHAKO, Kak IOKa3bIBAIOT IOCIEAHHE JaHHbIE,
YCHEIIHbIE MPOU3BOJACTBA, CYMEBIIHE CIPABUTHCS C ITHUM BBI3OBOM, TOJBKO YJYYIIWIA CBOU
MOKa3aTeH.

e 3a 2015 rog poccuiicKue MPOU3BOIUTENH B cPepe CeIbCKOTO X035 CTBA SKCIIOPTUPOBATIH
ToBapoB Ha 20 MiIpA. 10JU1apoB, pocT cocTaBmil 15%.

e Taxxke ycunuia CBOM MO3ULIMU POCCHICKas CTPYKTypa aBTomMoOmiectpoenus ABroBas,
BBIITyCKaroIue aBToMoomwn Lada; ee mpupocT moctaBok cOCTaBHII - MPUPOCT MocTaBok B 2015 romy
cocraBui 20% - Kazaxcran u 10 4,5 pa3 B ['epmanuto.

e DKCHOPT PpOCCHUICKOM CEIbCKOXO35MCTBEHHOM TexXHUKU B ['epmanuto, Dpanmuio,
bonraputo, Typuuto, Kanagy u A3sepOaitmxan Beipoc B 3 pasza, B Kazaxcran, Monromuio u
Tamxukucras - B 2 pasa.

e Poccus siBnsieTcs TUACPOM M0 MocTaBkaMm TaHKoOB. Ha Poccuro mpuxoautcst okono Tpetu
CTOMMOCTHOI'0 00beMa IOCTaBOK TAHKOB.

e C utons 2014 o utons 2015 rogos - Poccus skcnoprupoBana 680 THIC.TOHH OTpyOei ,
aTo Ha 80% Oonbie, ueM roa Hazad. [Ipuaem 90% otpybeii ObLT0 oTIIpaBiIeHO B Typrwro.

[IporuBnuku BTO yka3bIBaloT Ha cOKpalieHue sKcrnopra u3 Poccun mocne e€ npucoemHeHus
K 9TOM OpraHu3aIuu. ITO BBI3BAHO IIABHBIM 00Pa30M IMaJeHUEM IICH Ha HE(Th.

Obparmraer Ha ce0s BHUMaHUE CTaTUCTUKA orpaHnunTenbHbIX Mep. K 1 aBrycra 2015 roaa
YHUCJIO CTPaH, UCTIOIB3YIOIMUX OTPAHUYUTEIIbHBIE MEPhI B OTHOIIICHUH POCCUNUCKUX TOBAPOB,
YBEJIUYMIIOCH 10 27, a YUCII0 NPUHATHIX Mep A0 112. 3HaunTenpHy0 POJb B ’TOM ChIrpajia
«CAaHKIIMOHHAs1 BOWHAY.

@DaKTUYEeCKH TMEpPEKPBHIT JOCTYN K TMEPEeIOBBIM TEXHOJOTHSAM, KaTaCTPOPUUECKH YIaiH
00BbEeMBI TPSIMBIX HHOCTPAHHBIX HWHBECTHUIIMM, YpPE3BBIYANHO 3aTPpyAHEH JIOCTYN K JIEHIECBHIM
(bUHAHCOBBIM pecypcaM - a 3TO ObUIM THaBHBIE Ienu Hamiero BerymieHuss B BTO. Jlns mpocroro
poccuiickoro norpedutens wienctBo B BTO Mano3ameTHO: 05XKMIaeMOro CHUKEHUSI PO3HUYHBIX 1IEH
Ha UMIIOPTHBIE TOBAPhI TaK U HE MPOU3OIILIO.

Tem HEe MeHee, TIPU BCEX CIOXKHOCTAX B3aumojeincTBust co crpanamu EC u CHIA, Poccus
CTapaeTcsl 4YeTKO ClIeZIoBaTh CBOUM oOs3aTenbcTBaM. OHAKO, Mapajokc B TOM, YTO MPUMEHSEMBbIE
CEroJHs B OTHOIICHWH PoccuM OrpaHMUYMTENbHBIE MEpPbl HAXOIATCA B MPSIMOM MPOTHBOPECUUHU
npuHuunamMu BTO, 4ro mo3BojisieT TOBOPUTH O TOM, YTO BO3MOXHOCTH UIIEHCTBA B 3TOU
OpraHu3aly B OJpKaiiield MepcreKTUBE BPSA JIM OOecredaT HaM OKHJIaeMble YKOHOMHUYECKHE
npedepeninu. Oanako BTO 310 He BommeOHasi manoyka, OTKPBIBAIOIIAs 3apyOeKHbIE PHIHKU IS
poccuiickoro skcropta. Ckopee 3T0 HaOOp HOPM U TpeOOBaHUU, KOTOPHIM HaM €IIe MPEACTOUT
HAy4YUTHCS TOJB30BaThCs. HeoOXoauMo mmmpe UCHOIb30BaTh MpeaycMOTpeHHble mpaBuiamu BTO
MepPHBI KakK JIs 3alIUThl OTEYECTBEHHOTO MTPOU3BOAUTEIIS, TaK M JIJISl TTOOIIPEHUS IKCIIOPTA.

VYyactue Poccun B BTO Hen3OexHO mMpuBeNno K emie 0ojee 3HAYUTENbHON J0OBIYE MPUPOIHBIX
pECYpPCOB, OCOOEHHO SHEPropecypcoB, pPAaCIIMPEHHIO SKCIOPTa JApPEeBECHHbI M T.I., a TaKxke
YCKOPEHUI0 «yTeUKH MO3ToB». Tepputopuss Poccum Oyner wucnonb3oBaHa [Uisl CO3JAHUS
TPAHCIIOPTHBIX KOMMYHMKanMd Mexnay 3amagoM u Bocrokom, CeBepom um IOrom. Bcee sto,
YCUJIMBAET JIaBJIEHHWE Ha MIPUPOTHBIE IKOCUCTEMBI CTPaHbl, BBI3bIBAET UX JIETPAJALNI0 U UCTOLIECHUE;
O0COOCHHO CTpajaloT 3KOocHCTeMbl Tairh u TyHApbl. Konewuno, Poccusi He MoxeT ocratbes Ha
000YrHE MEXAYHAPOJHOW SKOHOMHKHU, HO HHTEPECHI €€ MOJIKHBI ObITh MOJYMHEHBI MEPCIeKTUBAM
9KOJIOTUYECKH YCTOMYHMBOTO Pa3BUTHUA, MPH KOTOPOM TAPAHTUPYETCsI COOIIOJIEHHE TIpaB OyIyIINX
MOKOJIEHUH Ha YHCTYIO, 3[J0POBYIO, OJarOMpUATHYIO JJIsl KU3HU OKPYKAIOIIYI0 MPUPOAHYIO CPENy.
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3. TEMATUKA JJABOPATOPHBIX PABOT

3.1 JABOPATOPHASA PABOTA 1. UBMEPEHUE KOHHEHTPALIMU BPEJHBIX
BEIINECTB B ATMOC®EPHOM BO3AYXE

3AJIAHUE. (2 gaca). 3akperyieHre TCOPETHUSCKUX 3HAHUN O KJIACCU(UKAIMHU M XapaKTepe
pacmpesielieHus: BpEAHBIX BEIIECTB B aTMOC(EpPHOM BO3AyXE, OBJAJETh HABBIKAMU H3MEPEHUs
KOHIIEHTPAILMK BPEIHBIX BEIIECTB B aTMOC(EPHOM BO3AYyXE C IENBIO BHIPAOOTKH MEPONPUATHH 10
UX HOPMHUPOBAHHUIO.

3.2 JABOPATOPHASA PABOTA 2. OEHKA XUMHWYECKOI'O 3AT'PA3HEHUSA
moyB

3AIAHUE. (2 wuaca). 3akperuieHHE TEOPETHYECKUX 3HAHUM O BHJAAX U TMOCIEACTBUAX
3arpsI3HCHUS] TMOYB XMMHUYCCKUMH JJICMEHTAaMH, OBJIAJICTh  HABBIKAMH TMTHCHHUYECKOH OIICHKH
3arpsi3HEHUS TI0YB B PE3YyJIbTaTe aHTPOIIOTEHHOTO BO3/ICHCTBUS.

3.3 JABOPATOPHAS PABOTA 3. ONPEJAEJEHUE KUCJIOTHOCTH IIOYB

3AJJAHUE. (2 yaca). 3akpemniieHue TEOpEeTUUECKUX 3HAHUN O BHAaX OOMEHHOM KHUCIOTHOCTU
[IOYB W IOYBEHHOM MOIJIOILAIONIEM KOMIUIEKCE, O3HAKOMJIEHHE C IMPUIOTOBJIEHHMEM I1OYBEHHBIX
BBITSDKEK, MeToJaMu Ipo0o0TOOpa, OBIAJETh HAaBbIKAMU OIPENEICHUS] PA3JIMYHBIX BHJIOB
KHUCJIOTHOCTH ITOYB.

3.4 JABOPATOPHAS PABOTA 4. ONPEJEJEHUE KUCJIOTHOCTH
INPUPO/JHbLIX U ITMTBEBBIX BO/]

3AJIAHUE. (2 4aca). 3akperieHHe TEOPETHUYECKUX 3HAHMM O BHJAX U OCOOCHHOCTAX
MPUPOIHBIX U MUTHEBBIX BOA 10 uX PH-dakTopy, oBnaneTs HaBbIKaMH ONpeAeaeHHUs] KUCIOTHOCTU U
HIEJIOYHOCTH MPUPOIHBIX U MMUTHEBBIX BOJ IJISI UX JalbHEUIIEH TUTHEHUYECKOM OIEHKH.

3.5 JABOPATOPHASI PABOTA 5. OIPEJIEJTEHUE OPTAHOJIMIITHYECKHUX
CBOHMCTB IIUTHEBOW BO/IbI

3AJIAHUE. (2 w4aca). ONEHUTb DJKOJOTHYECKOE COCTOSHHUE BOABI 110 BEIUYHUHAM
ompeesieMbIX MoKa3aTeae U yCTaHOBUTh, HEOOXOAMMO JU (DUIBTPOBATH BOIOMPOBOIAHYIO BOAY
nepen ee NanbHeUIIUM NoTpeOICHUEM UCXO/I U3 OCHOBHBIX OPraHOJENTHYECKUX MOKa3aTeneH.

3.6 JABOPATOPHAS PABOTA 6. OHIEHKA YPOBHSA AKKYCTHYECKOI'O
3ATPA3HEHUS T'OPOJICKOM TEPPUTOPUN

3AJIAHUE. (2 wuaca). 3akpersieHHe TEOPETHYECKHX 3HAHWM O BHJAaX U TIOCIEIACTBHUAX
IIYMOBOT'O BO3JIEUCTBUS Ha YEJIOBEKA M OKPYKAIOUIYIO CPEAy, OBIAIETh HaBbIKAMU TMTHMEHHYECKOU
OIICHKH YPOBHSI aKyCTHYECKOTO 3arpsI3HEHUSI TOPOJCKON TEPPUTOPHH.

3.7 JABOPATOPHASI PABOTA 7. UCCJEJOBAHUE XAPAKTEPUCTHUK
SJIEKTPOMATHUTHBIX TOJIEN B OKPYKAIOIIEW CPEJIE

3AZIAHHE. (2 gaca). 3akpenieHre TeOPETUUECKUX 3HAHUI O CBOMCTBAaX JIEKTPOMArHUTHBIX
noJied M TMPHUHIMIAX 3allUThl OT 3JIEKTPOMArHUTHBIX moisiel yacToTel 50 'y (IpoMblluIeHHOMN
4acTOTHI, OBJAJE€Th HABBIKAMHU OIPENEIEHUS OCHOBHBIX NApaMETPOB JIEKTPOMArHUTHBIX IOJIEH B
OKpY>Karolleu cpene.
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3.8 JABOPATOPHAS PABOTA 8. OIPEJEJEHUE KOJIMYECTBA 3ATPSI3HEHH,
INOMMAJAIOIIHUX B OKPYXAIOIIYIO CPEAQY
B PE3YJIbTATE PABOTBI ABTOTPAHCIIOPTA

3AJIAHUE. (2 wuyaca). M3yueHue OCHOBHBIX BHJIOB 3arpsi3HCHHHA OKPYIKAIOIICH CpEJpbl,
BO3HUKAIOIIMX MPHU PEHCUPOBAHUHN U CTOSHKE aBTOTPAHCIOPTHBIX CPEJICTB , OBJIAJIETh HaBBIKAMU
olpesieNieHUs] KOJIMYECTBEHHBIX I[IOKa3aTejel 3arpsi3HeHusi OKpyKawled cpeiasl mpu padoTe
aBTOTPAHCHOPTA. .

3.9 IABOPATOPHAS PABOTA 9. UCCIIELOBAHUE METOJOB U CPEJICTB
SAIATHI BO3AYIIHOU CPEJBI OT I'A300OBPA3HBIX IPUMECEHN

3AJIAHUE. (2 w4aca). M3ydyeHue OCHOBHBIX METOJOB W CPEACTB OYHCTKH BO3ayXa OT
ra3oo0pa3HblX IpUMEcCEl a TaKKe OCBOCHHE NPHUHLMIIOB OIPEIEICHHUsS] KayeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK OYHCTHBIX YCTPONCTB, OBJAJACTh HABbIKAMU 3KCIEPUMEHTAIBHOTO
orpeneneHus 3pPeKTUBHOCTH OYMCTKH BO3AYXA.

4. TEMATHUKA IPAKTHYECKHX 3AHATHI

4.1 IPAKTUYECKOE 3AHATHE 1. PACUET PACCEUBAHUA 3AT'PA3SHAIOINX
BEHIECTB B ATMOC®EPE OT OAUHOYHBIX CTAIIMOHAPHBIX
NCTOYHUKOB 3AI'PA3HEHUA

BAJJAHUE (2 wuyaca). OcBoeHHEe METOJMKH pacuéra pacCeMBaHUS 3arps3HSIONIMX BEIIECTB B
aTMocdepe U onpeaesieHus: 00pa3yrIIMXCsl KOHIICHTPAIMKM BPEIHBIX BEIIECTB B MPU3EMHOM CIIO€ B
pe3ynbTare BeIOpoca.

4.2 TIPAKTUYECKOE 3AHSITHE 2. PACUET IPU3EMHOM KOHIHEHTPALIUH
BPEJHbBIX BEHIECTB HA YACTKE JOPOXXHOU CETH

3AJJAHUE (2 yaca). YcBoeHHE pacyeTa OCHOBHBIX IOKa3aTesel, ONMpelesItoIMX KOHIIEHTPALHIO
BPEJIHBIX BELIECTB BOJIM3M aBTOMOOUIIBHBIX JOPOT.

4.3 IPAKTHYECKOE 3AHSITHE 3. PACYET U OLIEHKA TPAHCIIOPTHOI'O
IIIYMA B J)KIJIOM 30HE

3AIAHUE (2 gaca). OBiasieHue OCHOBHBIMU CBEJCHUSIMH O BO3JICUCTBHH TPAHCIOPTHOTO IIyMa Ha
OpraHu3M UeJOBEKa, METOAMKOM pacueTa YpOBHS 3BYKOBOIO JaBJEHUS, CO34aBa€MOI0
aBTOTPAHCIIOPTOM, B JKHJIOH 30HE.

4.4 IPAKTUYECKOE 3AHSITHUE 4. OIIEHKA PAJTMOAKTUBHOI'O 3ATPSI3HEHU S
OKPYXAIOIIEMW CPEJIbI

3AJJAHUE (2 w4yaca). VYCBOGHHME OCHOBHBIX CBEACHHH O OWOJOTHYECKOM BO3JICHCTBHH
WOHU3HPYIOIIETr0 U3JIyYeHHs], HOPMUPOBAHUH U 3aIITUTE OT HETO.

4.5 MIPAKTHYECKOE 3AHSITHE 5. PACYET TPEFYEMOM CTEINEHU OUUCTKH
IMPOU3BOJCTBEHHBIX CTOKOB

3AJIAHUME (2 uaca). OBrnazeHne METOIMKOIN pacuyera pa30aBieHUs MPOU3BOJCTBEHHBIX CTOKOB B

BOJZIOEMAxX C LEJIbI0 OMpeaeeHNus HE0OXOUMOCTH MPUMEHEHHSI CPEJICTB MPEABAPUTENHHON OUHCTKH
CTOYHBIX BOJ.
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4.6 TIPAKTHYECKOE 3AHATHE 6. METOJAUKA PACUETA 39KOJIOI'MYECKHUX
PUCKOB

3AJJAHUE (2 wuyaca). M3ydyeHue METOIMKM pacdyeTra DSKOJOTMYECKMX PHUCKOB, OINPEIEIICHUs
BEPOSATHOCTH BOZHUKHOBEHHUSI HETaTUBHOI'O COOBITHS, BBIABICHHSI BO3MOKHBIE ITOCIIEACTBUH.

4.7 TIPAKTUYECKOE 3AHSITHE 7. PACYET IIIATBI 3A 3ATPSI3HEHUA
OKPYXAIOHEHN TPUPOJHOU CPE/AbI

3AIAHUE (2 yaca). 3ydenue nopsiika OnpeaesieHus MaThl 3a 3arpsi3HEHUE OKPY>Karolen
MIPUPOJHON Cpeibl IPEITPUITHIMH.

4.8 IPAKTUYECKOE 3AHSITUE 8. METOJIMKA PACUETA U BHIBOPA
UKJIOHA

3AJJAHUE (2 gaca). OcBoeHHE METOAMKHM pacyeTa OCHOBHBIX I€OMETPUYECKHX XapaKTEPUCTHK
IUKJIOHA JUT o0ecTieueHHss HeOOXOAMMOW CTENIEH! OYMCTKH BO3/lyXa OT IBUIH.

4.9 MPAKTUUYECKOE 3AHSITHUE 9. METOJUKA PACUETA 1 BEIFOPA
AJICOPBEPA

3AIAHUE (2 gaca). OcBoeHrEe METOIMKH pacueTa ypoBHs 3arpsisHeHust IBC cynos.
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