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OIIEHKA BO3JIEHCTBHUS HA OKPYXKAIOIIYIO CPELY

TepMUHOIOTHSL, UCTOPHS PA3BUTUS OLIEHKHM BO3JEHCTBHs Ha okpyxkaromyio cpexy (OBOC) B mupe.
HopmaTtuHo-nipaBoBas 6a3a nposenenuss OBOC B Poccuiickoit ®denepannu. TeopeTuueckue OCHOBBI:
uenu, 3anayu, ocHoBHble MpuHIUIBEI OBOC. O6bekth 1 cyobekTsl OBOC. Metononorus OBOC.
[Ipouenypa OLEHKM BO3ACHCTBUS HAMEYAEMOM XO3SMCTBEHHOM JEATEIBHOCTH Ha OKPYKAOIILYIO
cpelly. Otanbl u ux coxepkanue. llonsatne o Haumonansnoit nponenype OBOC. Ponp u yuactue
obmectBeHHocTd B mponenype OBOC. ba3oBwle 3akoHOAaTenbHble TPeOOBaHUS K COJEPKAHUIO
MatepuanoB OBOC, mnpenbsBiseMblXx Ha JKOJIOTMUYECKyr0 »dkcneptusy. IlpensapurenpHele u
OKOHYaTelbHble Marepuansl 1o ouenke Bo3zzaeiicTBus (MOB) kak coBpeMeHHBI HMHCTPYMEHT
npouenypsl OBOC. OcHoBHble pazgensl marepuanoB OBOC Ha mnpumepe KOHKPETHBIX
peaNN30BAHHBIX OOBEKTOB XO3SWCTBEHHOW NeATeIbHOCTH. MeEToapl M MOAXOAbl, NIPUMEHSEMbIE B
CHUCTEMAX

OBOC. Metoa cnucka (KOHTpOJIbHBIE CIIUCKK). MaTpuunblii aHanu3. [IpocTeie U CIOXKHBIE MAaTPHIIbI,
Matpunia Jleononbna. bamnbHble OlleHKH, paHKupoBaHUE mokazareneil. Merox cereit Copenca.
CoBMmernieHHbI aHanmu3 KapT (MeTon HaloxeHus). Merox baremne. MogenupoBanue ans
MPOTHO3MPOBaHUsA Bo3neWcTBuil. Bunmbl wmopmeneit. OieHka BO3JCHCTBUIA: KAaueCTBEHHBIC U
KOJIMYECTBEHHbIE MOAXO/Abl U KPUTEpUU. AHAIN3 U MPOTHO3 BO3JAEWCTBHI. Bo3aeiicTBue paznmnyHbIX
BHUJIOB XO3SMCTBEHHOW JESITEIbHOCTH HAa OKPYKAIOUIYI0 Cpely M €ro oueHka. Bo3gelcTBusi Ha
OTJENNbHBIE KOMIIOHEHTHI OKpYyKaromiei cpensl: atMochepy, rumpochepy, nautocdepy, MOUYBEHHBII
nokpoB. [loaxona, KpUTEpHH U CXEMbI OIIEHKM BO3JICVCTBUS HA COLHMAIBHO- SKOHOMHUYECKYIO CpPEIHy.
Copepxanre OBOC nnst atmocdeps, runpochepsl, TUTocephl, IOYBEHHOTO MOKPOBA.

Jlureparypa ocHOBHast

1. bykc N.H., ®omun C.A.Dkonormyeckasi dKCHepTU3a M OICHKA BO3JECUCTBHS HAa OKPY>KAIOIIYIO
cpeny. Mocksa. M3narenscteo MHOITY.1999

2. MatseeB A.H., Camycenok B.I1., IOpreB A.JI. Onenka BO3IEUCTBUS HA OKPYXAIOIIYIO CpPEIy.
Wpkyrck. U3n-so Upl'yY.2007

JlutepaTrypa 10NM0JHUTEIbHAS

3. TlonoxeHue 00 OIEHKE BO3JCUCTBUA HaMeyaeMOIl XO3SWCTBEHHOM M HWHOW IEATEIIBHOCTH Ha
okpy:xatoyto cpeny B PO. Mocksa. 2000

IKOJIOI'NYECKASA J3KCIIEPTU3A

DKoJioruYecKasl JKCIepTH3a, Kak 0Oa3oBas cucreMa B OOJAcTH YIpaBICHHUS KaueCTBOM
OKpYKaIOIIEH Cpelbl U MOAAEPKAHHUS YCTOMYMBOIO PA3BUTHUS €CTECTBEHHBIX NPUPOJIHBIX CHCTEM.
[IpuHIMIIBI  9KOJOTMYECKOW AKCIEepTU3bl. 3akoHonaTenbcTBO Poccuiickoit @enepanuu B obnactu
HKOJIOTHYECKON  sKkcmepTu3pl. TpeOoBaHMs K NPOEKTHBIM MaTepuajaM IpH  [POBEACHUU
roCy/lapCTBEHHOM 3KOJIOTUYECKOM sKkcrepTusbl. OnpeneneHue, HeId U 3aJaydl SKOJOTHYECKOro
HOPMUPOBAHHUS, OSKOJOIMYECKON HKCIEPTU3bl M OLICHKM BO3JAEHCTBUS Ha OKPYXKAIOIIYIO Cpeny
(OBOC). B3zanmocBsi3p HOpPMAaTUBOB KAa4eCTBA OKPYKAIOIICH CPebl M TOMyCTUMOTO BO3JEHCTBUS HA
He€. YCTOMYMBOCTBb OKPYKAIOLIEHM CpeIbl K aAHTPOIION€HHOMY BO3JEHCTBUI0O U BOIIPOCHI
HKOJIOTMYECKOIO0 HOPMUPOBAHUS.

1. OcHoBHas JuTepaTypa:

2. «DKOIIOTHYECKOe HOPMUPOBAHUE U YIIPABJICHUE KAYeCTBOM IOYB M 3€MEIIb». MOHOTpadus MO
pen. C.A lo6w1, A.C. Sxosnesa, H.I'. Pei6ansckoro, 2013, 309 c.

3akoH PO «O06 3KOIOTUYECKOM IKCTIEPTH3E

4. JlomoJHUTEJbHASN:
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5. «Oxpana mouyB u 3emenby». MoHorpadus mon pea. A.C. SkxosneBa, O.A. Maxkaposa, H.I'.
Pri6annckoro, 2015, 555¢c.

KAPTOI'PA®UA

[lonsiTue mMaTemaTHuyeckod OCHOBBI reorpapuueckux kapT. ['eomesmueckas ocHoBa. Buibl

3eMHBIX 3uncouaoB. CyIIHOCTh reorpapuuecKkux MpoeKIuif; kaprorpadguueckue cetku. [lonsTue
AIIMIICA MCKa)KEHUH, €ro OCHOBHBIE 3J€MEHThl. Buapl kaprorpapuueckux HCKaKEHUH, CYIIHOCTh
KaXJIOr0 U3 HUX M MX DPACIpElIENICHUuE B IIPeAesiax KapThl, JUHUU U TOYKH HYJIEBBIX HCKaXCHUH,
MOHSTHE TIJIABHOTO W 4YacTHOro MmaciuraboB. Knaccudukanmm kapTtorpaduueckux MNpOeKIuil: Mo
XapaKTepy MCKa)KEHUM, 110 BUAY HOPMAJIbHOW CETKH MEPUAMAHOB U MAPAIICIICH, IO ITOJIOXKEHUIO
TOYKH TMpoeuupoBaHus. DakTopbl, ONpeAeNsdomue BbIOOp KapTorpauueckoil  MPOEKIUH.
OcoOeHHOCTH MPOEKIUH, MPUMEHSIOLINXCS I MEIKOMacIITaOHbIX KapT mupa u Poccun. Ipoexmyn,
HCIIOJIb3YEMbIE I CO3[JaHMsI CpeHE- U KPYITHOMACIUTaOHbBIX KapT.
Knaccudukanuss >KOJOrMUECKUX KapT MO CTeNeHH oO0O0OIIeHus HHPOpPMALUU: aHATUTUYECKHE,
KOMIUIEKCHBIE, CHHTETUYECKUE KapThl, KAPThl JUHAMUKH, KapThl KOPPEISLUU U B3aUMOCBSI3HU SIBICHUM.
QOYHKIMOHAIBHBIC THUIIBI KapT: MHBEHTAapPU3aLMOHHBIC, OLEHOYHBIC, WHIMKALMOHHBIC, IIPOTHO3HBIC,
pexoMeHaarenbHble. TemaTuueckue Ipymnmnbl SKOJIOTMYECKUX KapT: OLUEHKU NMPUPOAHBIX YCIOBHU H
pPEeCypcoB UL JKU3HEACATEIbHOCTH HACENCHHsI, HSKOJIOTUYECKH HEOJaronpusITHBIX M OINAaCHBIX
IIPUPOJHBIX IPOLIECCOB M SIBICHWM, KapThl YCTOMYMBOCTH IPUPOAHOM CpeAbl K aHTPOIOICHHBIM
BO3JICUCTBUAM, KapThl AHTPOIOIECHHBIX BO3AEHCTBUM, KapThl 3KOJOIMYECKOTO PHUCKA, IKOJIOrO-
re€OXMMUYECKHE, HKOJOr0-T€O0JIOTUYECKUE U DKOJOro-reoMopdosiorndeckue KapTbl, MEIUKO-
reorpapuueckue KapThl, KAPThl OXPAaHbI IPUPOIbI, KOMIUIEKCHBIE SKOJIOTHYECKHE KapPTHI.

JIuteparypa

1. bepnsaatr A.M. Kaprorpadus. M.: Uzn-so KIIY. — 2014. — 448 C. ISBN 978-5-98227-957-6

2. Kouypo Bb.W., Ilumkwuna J.}O., AntunoBa A.B., KocroBcka C.K. T'eoskonorumyeckoe
kaprorpadupoBanue. M.: Academia M. 2012. — 224 C. ISBN 978-5-7695-8510-4

3KOJIOTMYECKU MEHEKMEHT

[Ipeamer, MeTON W 3aJaud SKOJOTMUYECKOrO MEHEIKMEHTa, MpaBOBas OCHOBAa €ro MpPOBEACHUS,
CTaHIApPThl U HOPMATHUBHBIE JOKYMEHTHI, DKOJOTHYECKHE 3asBICHHUS W JEKJIaparid, HWCTOYHUKU
SKOJIOTUYECKOW M  TEXHOJIOTHYECKOM uH(pOpMalUK; TPYNINHPOBKA U CBOJAKA MaTepUaNIOB
CTATUCTUYECKUX U KOHTPOJIHHBIX HAOIIONCHU; SKOJOTHUYECKUHN ayIHuT, YKOJOTHICCKUA MEHEKMEHT
B CHUCTEME MNPHUPOAOOXPAHHOIO 3aKOHOJATEIbCTBA, SKOHOMHUYECKHE MPEUMYIIECTBA COBPEMEHHBIX
CUCTEM YIPABJICHUS COCTOSIHUEM OKPYXKAIOLIEH Cpebl.

OcHoBHasi MTEepaTypa:

1. Macnennukona U. C., Kysuenos JI. M., TTmenun B.H. Dxonorunueckuii MeHEKMEHT: yaeOHOE
nocodue. - CI16.: CIIo TUDY, 2005.-200 c.

JonosHuTebHAsA

2. CapkucoB O.P., Jlro6apckuii E.Il., Kazannes C.f. Dxonoruueckas 6€30-macHOCTh U IKOJIOTO-
MIpaBOBBIC MPOOJIEMBI B 00JacTH 3arpsi3HEHUs1 OKpyxkaromeil cpensl. - M.: JOHUTU-JIAHA, 2014.-
231 c.



MATEMATHYECKOE MOJIEJNMPOBAHUE B OKOJIOI'HA

MeTto1 MaTEMaTUYECKOTO MOJICTTMPOBAHKS B SKOJIOTUU KaK MHCTPYMEHT HAYYHOT'O UCCIIEJOBAHMUS.
OCHOBHBIE XapaKTEPUCTUKHA MOJIeTIEH (PEaTMCTUIHOCTh, TOYHOCTD, OOITHOCTh, MOJIYJIBHOCTb,
CIOCOOHOCTH K KaYECTBEHHOMY U KOJIMYECTBEHHOMY pa3BUTHIO). Kiaccuukanuyu MaTeMaTHUeCKUX
Moenei. XapakTepUCTUKH, JOCTOMHCTBA, HEAOCTATKU M 00JIaCTh MPUMEHEHUS PA3JIMYHbIX TUIIOB
Mozenen B akosioruu. [Iporeaypa MoaenupoBanus (OCHOBHBIE 3TAIbl TOCTPOSHUS U UCCIICTOBAHMS
MOJIEJIeH CIOXKHBIX TMHAMUYECKUX CUCTeM). Mojenu B3auMOeHCTBUS MOMyJisiiuil. 3akoH ManbTyca.
Mogenps @epxronbera. Matpuua Jlecau. Moaenu B3auMoaencTBus IByX BUIOB. MIMuTanimonHsle
MOJIENTU arpOdKOCUCTEM U JIECHBIX IKOCUCTeM. broTHueckuii, a0MOTHYECKU, KIMMaTUYECKUIT OJIOKH.
Huarpammsl @oppectepa. Moaenu THHaMHUKH yriiepoa B HA36MHBIX IKOCUCTEMAaX. Y TIIEPOIHBIC
mynel. Mopenu rimobansHOTro pa3zsutus oppecrepa, Menoysa, Mecaposuua—Ilecrens. Crienapun
JTUHAMHKH aHTPOTIOT€HHBIX BEIOPOCOB MAPHUKOBHIX T'a30B.

OcHoBHas iuTEpaTypa:

Pusanuenxko I'.1O. Jlekuu 1mo MaremaTrudeckuM MojielsiM B ounonorun. Yacts 1. //Mxeck: HULL
«PerynspHas u xaoTnyeckas AMHaMuKa», 2002 - 232 c.

JlomosiHuTEABHAS

dénopos B.JI., l'mnemanos T.I'. Dxomnorust// M.: M3a-Bo Mock. YH-Ta, 1980, -464 c.

Camapckuit A.A., Muxainos A.Il. Matematudeckoe monenupoBanue: Maen. Metosbl.
[Mpumepsr.//M.: ®uzmatiut, 2001. 2-e u3nanue. - 320c.

Mstnes B./l., [Tanuenko JI.A., Pusanuenko I'.1O., Tepexun A.T. Teopus BeposTHOCTEN U
MaTeMaTHuecKas cTaTUCTHKA. MaTteMaTuueckue Moaend. Mocksa: Axkagemusi, 2009.

CsetiiocanoB B.A. OCHOBBI METOJ10JI0TMU MOJICIIMPOBAHUS IPUPOIHBIX cucteM. Mocksa, 2007.
Yepros O.I'., Komapos A.C., Hagnoposxckast M.A. u ap. JluHaMuueckoe MOJEIMPOBAHHE ITPOLIECCOB
TpaHcpopMaIui Opranndeckoro BemecTsa mo4s. Mimurammonnas moaens ROMUL: YueGHo-MeTo 1.
mocodue. CII6, 2007.

MI'OUK. Cuenapun BbiOpocoB. CrieruanbHbli 10KIa] MeXnpaBUTEIbCTBEHHOM I'PYTIIbI SKCIEPTOB
o u3menenuro kanmara. BMO-IOHEIL 2007.

AI'PO3KOJIOI'UsA

JKoJIOrHYecKue MPodaeMbl IPUMeHeHHus YA00peHuii. MuHepanbHbIE U OpraHu4YecKue yIo0peHHs —
KJ1accu(uKalus U OCHOBHbIE CBOMCTBA. BO3M0OKHOE HETaTUBHOE BIUSHUE YAOOpPEHU Ha II00POIME,
CBOMCTBAa TOYB U OKpYXalollylo cpeny. BiusHue H3BECTKOBaHUS Ha MOABUKHOCTb MAaKpO- M
MHUKPO3JIEMEHTOB.

Bo3mo:xkHOe HeraTuBHOe JieiicTBHe arpOXHMHUYECKHX CPeJICTB Ha NMPHUPOAHbIE BOAbI, MYTH €ro
npeporspamenus. I[lonstue sBTpodupoBanus. Ponab ¢ochopa, azora u Apyrux OHMOTEHHBIX
AJIEMEHTOB W BEUIECTB B JBTPOGUPOBAHUU BOAOEMOB. VICTOYHMKM WX TOCTYIUIEHUS B BOJHBIC
o0bekThl. 111K smemenToB B Boge. OCHOBHBIC MYyTH MPEAOTBPAIICHUS dBTPO(OHUPOBAHUS TPUPOTHBIX
BOJI.

JKoJIoTHYEeCKHEe MPOo0JieMbl NMPUMEHEHUS CPeICTB 3alUThl PACTeHHH. XMMHYECKHE CpEICTBA
3alUTBl PACTeHUN, UX KIaccupukanus. AKKYMyISlnus B OpraHu3Max . buojorusanus 3amuThl
pacrenuii. Kommnekcnas 6opr6a ¢ Bpenutensimu (KbB).

Pecypcnl 0nocdepbl U nmpodjeMbl MpoaoBoJbLCTBHS. OCcTpoTa MPOJOBOILCTBEHHOW MPOOIEMBbI B
CBSI3U C POCTOM HAacCEJIEHUs TIJIAHEThI, pecypchl Onocdepsl (3eMenbHbIe, BOJHbBIC, JIECHBIE), MPOOIEMbI
MUTaHUS JoJed (MIPUYMHBI HEXBATKU TPOJOBOJIBCTBHS, MPOJAOBOIBCTBEHHAs 0€30macHOCTh) . IlyTu
pelieHus. «3eJIeHble PEBOIIOLIHI.



ArposkocucTreMa- Kak CTPyKTypHas einHuna 0uocgepnbl. EcTecTBEHHbIE U arpapHble SKOCUCTEMBbI
— CXOJICTBO W pa3nuyusi. THUIbI, CTPYKTypa, PYHKIIUU arpodKkocucTeM. KpyroBopoT BEmeCcTB U MOTOKU
SHEPTUU B arpodKocucTemMax. Poib ynoOpeHuii B ynydIlieHHH KPyroBOpOTa U OallaHCca MUTaTeIbHBIX
BEILIECTB B 3€MJICCIINH, YIYUIIEHUH XUMHYECKOT0 COCTAaBA IT0YB U KaYECTBA MPOLYKIIUH.
(DYHKIHOHAJIBHAS POJIb MOYBbI B Aarpo3KocHcTeMe. DKOJOIMYECKHE OCHOBBI COXPAaHEHUS U
BOCMPOU3BOACTBA Itogopoausi moyB. OIlleHKa TyMYCHOTO COCTOsSIHMS 1Oo4YB B Poccum. BriusiHue
MUHEPAJIbHBIX W OpPraHUYEeCKUX YAOOpeHHH Ha TyMYCHOE COCTOsIHHE TmOoYB. OnTuMm3anus
WCIIOJTH30BAHUS OPTAaHUYECKUX YIOOPEHHI - OCHOBA MOBBIIICHHS TYMYCUPOBAaHHOCTH TTOYB, OXPaHbI
YIIYUILIEHHS] COCTOSIHUSI OKPYKAIOLIEN CPEIBI.

DYHKHMOHUPOBAHME ArpPOIKOCHCTEM B YCJIOBHAX Te3HOreHe3a. 3arps3HEHUE I0YB TSKEIBIMU
Metaiamu. CopepikaHue TSDKENbIX METAJJIOB B YAOOpPEHUSX U H3BECTKOBBIX MaTepHaliax.
Oco0eHHOCTH TPUMEHEHUS 0CA/IKOB CTOYHBIX MOYB. Y CJIOBHS, BIUSAIOIINE HA TIOJBUKHOCTD TSXKEIBIX
MetaiuioB B nouse. [IJIK. Ilytu cHM)KEHUS NMOABMIKHOCTH TSKEJBIX METAIUIOB U PAJTUOHYKIHIOB B
MTOYBE.

IIpou3BoacTBO JKOJIOTHYecKH Oe30mMacHOil mnpoaykuuu. Bo3MmoxHOEe HeraTMBHOE BIIMSIHUE
ynoOpenuit Ha kadecTBO mnpoaykuuu. CopaepxaHHe HUTPATOB B MPOAYKIMH U  YCJIOBHS,
CTIOCOOCTBYIOIIME MX HaKoIeHHI0. CIOCOOBI CHIKEHUS COep KaHusl HUTPAaToB B pacteHusx. [11K.
BnusHue arpoXMMUYEeCKHX CpEICTB Ha MOCTYIUIEHHE TSKEIbIX METANIOB M PaAUOHYKIUIOB B
pacrenus. [IJIK B mpoaykuuu. YCTOWYHBOCTh PACTEHUN K TsKEIbIM MeTamuiaMm. [lyTh cHuKeHHs
HAaKOIUICHHUS TSKEJIBIX METAJUIOB U PAAUOHYKIIUIOB PACTEHUSIMU. POJIb MUHEPAJIBHBIX M OPTAHUYECKUX
ya00peHui.

OnTumu3auus arpojanamadgroB. OCHOBHbIE TNPUHIUIB OpPraHM3alMK arpoianimadra, #x
YCTOMUMBOCTh M U3MEHYMBOCTH ([IpuHIMIIBI aJeKBAaTHOCTH, COBMECTUMOCTH, COOTBETCTBHS
(GUTOLIEHO30B MECTOOOUTAHHIO, TPUOPUTETa (UTOMETUOPAIUHU, MPOCTPAHCTBEHHOTO M BHUIAOBOTO
pa3HOOOpa3usi, ONTHMH3AINK CTPYKTYPhl U COOTHOIICHUS 3€MEIBHBIX YTOAW). MeToM0I0rndecKue
OCHOBBI 9KOJIOTHYECKOM OLIEHKH arpojaHamadTa.

Jlureparypa
YepuukoB B.A., Anexcaxun P.M., 'ony6eB A.B. u np. Arposkonorus. Mocksa. Kosnoc, 2000r.
Munees B.I'. Dkonoruueckue npoOiemsl arpoxumun .Mocksa, U3n-so MI'Y, 1988r.

IKOJIOI'MYECKASA TOKCUKOJIOT'Us

Lenb, 3amaun, TeopeTuyeckasi 0a3a, TEPMHUHOJIOTWSI U METOAOJOTUSl SKOJIOrMUYECKON TOKCUKOJIOTHH, CBSI3b C
ApYrUMH HaykaMu 00 okpyskatomiei cpere. @opMbl HpOsBICHUS JEHCTBUS 3KOTOKCHKAHTOB Ha
YpOBHE OpraHusma, MNOMyJasuuu U cooOmecTBa. [IpsiMoe, KOCBEHHOE M CMEUIaHHOE JeiicTBHe
KCEHOOMOTHYECKOTO PO Cpeibl; MOHATHE 00 SKOTOKCHYECKOM JIeHCTBHH, mpouecce u 3ddekre;
OCTPOH M XPOHHUYECKON 3KOTOKCUYHOCTH. OCHOBHBIE BHJIbI XMMHUYECKHX 3arps3HSIONIMX BEIIECTB —
MOTEHIMATBHBIX YKOTOKCUKAHTOB: XMMHYECKasi MPUPOAA, COCTaB, CTPOCHUE, TOKCHUECKOE JICHCTBHE.
Macmtabpl  reorpaguueckoro pacnpocTpaHEHHUs, HCTOYHHKH, HYyTH U (HOpPMBI MOCTYIUICHUS
HKOTOKCHKAHTOB B OKPY>KAIOIIYIO Cpely. XUMHUECKUE TPEBPAIICHUS SKOTOKCUKAHTOB: JETOKCUKAIIHS
U aKTHBAlMA, MOJHAsE U YaCTUYHAs JECTPYKIHMA, aOMOTHYECKUEe U OMOTHYECKHE MPOLECChl. YdacTue
HKOTOKCHKAHTOB B (u3myeckux mporeccax. DakTopel BIUSHHUS W SKOJIOTHYECKHE ITOCIEICTBUS
TpaHc(hopMalMM >KOTOKCHKAHTOB. PoJb XpPOHMYECKOW HMHTOKCHKAIMM, HMMYHOTOKCHUYHOCTH U
CTHENHATBHBIX (POPM TOKCHYECKOTO NEWCTBUS Ha OpraHu3M B (OPMHPOBAHUH HKOTOKCHYECKUX
spdextoB.  Crnemmduka  3aBUCUMOCTH  “mo3a-adpdext” g OUONOTMYECKUX  CUCTEM
HA/IOPTaHM3MEHHOTO YPOBHS: Me€pa TOKCHYECKOTO JeHCTBHSA (TOKCHYECKOH HArpy3kd) W Mepa
TOKCHYECKOTo 3PdexTa. MeTo bl OLUEHKH COCTOSHUS MOMYJALUU MPHU JAEUCTBUM IKOTOKCHKAHTOB!
WCTIOJNB30BaHUE  TOMYJSIIIMOHHBIX  TOKaszaTened W OWONOrH4YecKux  (MOpQOJOTHUECKHUX,
($U3NOIOTrNUECKUX, OMOXMMHUYECKHX U Jp.) MapKepoB. AHaIMU3 3aBUCHUMOCTEH «103a—3PQexT» ans
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MapaMeTpoB SKOCHUCTEMHOTO YPOBHS: M3MEHEHHE CTPYKTYpbl M (YHKIUH COOOIIECTB, JUHAMHKA
OMOJIOTMYECKOT0 Pa3HOOOpa3usi MPHU IKOTOKCUYECKOM JCHCTBUHU (HA MPUMEPE JIECHBIX DKOCUCTEM B
30HE BIUSHUS MPOMBIIUICHHBIX MpeAnpusaTii). O0Imue 3aKOHOMEPHOCTH B PEAKIIMH SKOCHUCTEMBI Ha
NeHCTBHE SKOTOKCUKAHTOB: XapaKTEpHbIE UepThbl «(HOHOBOIO», «UMIIAKTHOTO» M «IIEPEXOJHOTOM
cocTossHUsl. OCHOBHBIE CTaJUU JErpajalliyd SKOCHCTEMbl MPU YBEIUYEHUH TOKCUUYECKON HarpysKu.
Ponr mouBe B mpomecce TpaHchopmaru dKocucTeMbl. OCOO€HHOCTH  (DYHKITMOHUPOBAHHS
MMOYBEHHOTO MHUKPOOHOTO COOOIecTBa MpPHU XUMHUYECKOM 3arps3HCHHH: HETaTUBHBIE W3MEHCHUS
CTPYKTYpPhl W HapymieHue GYHKIHA, TIOCHEACTBUS Il JPYTMX BUIOB OPTaHU3MOB. TaIlbl
TpaHchopMaIuu MEKPOOHOTO COOOIIEeCTBA IPH YBEIIMYCHUH TOKCUYECKOM HATPY3KH.

Jluteparypa ocHOBHAs

DKoyorudeckasl TOKCUKoyorus: Yue6. mocooue. [lox o6mr. pen. B. C. bezens. Exkarepunoypr: U3a-Bo
VYpan. ya-ta. 2001. 135 c. ISBN 5-7996-0105-4.

Kynenko C.A. OcHoBbl TOkcukosioruu. M.: ®@ommant, 2004. 720 c. ISBN: 5939290922; ISBN-
13(EAN): 9785939290920.

Jlureparypa 10n0JHUTEIbHAS

Herpananus u oxpana mous/ Ilox obmr. pen. I'.B. JlobpoBonsckoro. M.: M3n-so MI'Y, 2002. 654 c.
ISBN 5-211-04760-5.

beszens B.C., boxpmakos B.H., Bopo6eiiunk E.JI. Tlomymsunonnas skotokcukonorusi. M.: Hayka,
1994. 80 c. ISBN 5-02-004392-3.

IKOJIOI'NMYECKASA SMMUAEMHUOJIO0TUA

Nwmets mpencraBieHrue 00 OCHOBHBIX MOHATHSX, MPHUHIMIIAX W METOJaX MPOBEACHUS 3KOJIOTrO-
AMHUIEMHUOJIOTHYECKUX HCCIICIOBAHUN; METOJIOJIOTUYECKAE OCHOBBI KOJOTUYECKON SIMUIACMHUOIOTHH.
AxTyanbHbIe TPOOJIEMbI MEIUKO-IKOJIOTHYECKOW Oe3omacHocTH. HayuHo-000CHOBaHHBIE TIOJXOMBI K
KOMIIJICKCHOMY, MHOI'OYPOBHCBOMY, MCKIWCHUILUIMHAPHOMY HU3YYCHHIO CUCTCMBI ”Oprn(anmas[
cpena - 3mopoBbe denoBeka"'. Ocobo omacHble MH(eKIUU. [maHupoBaHWEe M TPOBEIACHUE DKOJIOTO-
AMUIEMHOJIOTHYECKUX PACCIIEIOBaHUI Ha TpHUMepax aHalli3a KOHKPETHBIX IKOTOKCHUKOIOTHYECKHX
CUTyalui. JKOJIOrHYecKre 3a00ieBaHusl. MeToIbl OIEHKH BO3ICHCTBUS 3arps3HEHUS] OKpPYKaroen
cpezsl Ha 310poBbe HaceneHus. OCHOBHBIE XUMHUYECKUE BEIIECTBA, BIHUSIONINE HA 3J0POBbE YEJIOBEKA.

OcHoBHas iuTEpaTypa

PeBuu b.A. Dxonorndeckas snuaemuonorus. M., 2004

JlonoJIHUTeILHASI JTATEpPaTypa

OCHOBBI DKOJIOTHYECKOH DIHUIAEMHUOJIOTHH /DKOJIOTHS 4ejoBeKa. YueOHoe mocobue. M.: U3n-Bo
MHDITY, 2001.- I'naBa 6.- C. 116 - 158.



ITPOI'PAMMBI ITIOAT'OTOBKH IO TPODUJIAM

YIIPABJIEHUE 3EMEJIbHBIMH PECYPCAMU 1 BUOJOTMYECKUA KOHTPOJIb
OKPYXAIOIIEU CPEbI

Poanb MuKpoopraHuzmMoB B IJ100ajJbHBIX OuochepHbix mnpoueccax. I[lorstue Ouochepsl.
I'moGanbubie 6uochepHbie npoueccsl. Poiab MUKpOOPraHu3MoB B (hOPMUPOBAHHH COCTaBa aTMOC(hepbl
Ha MPOTSKEHUHM Treosiorndeckux 3mox. CoBpeMEeHHbIE W3MEHEHMs NMPUPOIAHOW Cpelbl M Kiumara.
buonoruueckuit 1ukn yriepoaa. TakcoHomuueckoe pa3zHOOOpa3ve MHUKPOOPraHW3MOB IMKJIA
yriepoja, OCYLIECTBISIEMblE HMH MPOLECCHl M MPOAYKTHl peakiuil. MukpoOHOoe oOpa3oBaHue u
noryionieHre mapHukoBbix razoB (COz, CHa, N20). YcioBus mpoTekaHusi MPOLIECCOB B MOYBAX M
okeaHax. OOpazoBanue u accummwisanuss CO; B Ha3eMHBIX M MOPCKHUX dKocHcTemax. buochepnbie
HCTOYHUKHU U CTOKH JIHOKcHaa yriepona. HazeMHuble akocuctemsl kak uctounuku CO; Ha Tepputopun
Poccun. Tpancdhopmarius opraHUIeCKOTO BEIIECTBAa B aHA3POOHBIX yciaoBusx. OOpa3zoBaHuEe METaHa.
PacnipocTpaHenne MeTaHOT€HHBIX OaKTepHii B pUpoJie. MeTaHOTeHbI - SHAOCUMOUOHTBI MTPOCTEHIITNX
U MJIEKONUTAIOIUX. MUKPOOHOE OKHCIIEHNE MeTaHa. MUKpOOpraHU3Mbl, yJacTBYIOIIME B MIPOIECCaX
okuciieHns MeTaHa. ConpspKeHUE TMPOLECCOB OKHUCIEHMS METaHa M aMMOHHSA B Ha3eMHBIX
sKocucTemMax. buomormdeckuit mukn asora. TakcoHoMHYecKoe pa3HOOOpa3He MUKpPOOPTaHM3MOB
LMKJIa a30Ta, OCYLIECTBJIIEMbIE HMH HPOLECChl U MPOAYKTHl peakuui. YCIOBUS IPOTEKaHUS
IpoIlecCCOB B IMOYBaX M OKeaHe. A3zoTukcanusa. VICTOUHMKM yriepoja W SHEpruM  Ajs
(GYHKIMOHUPOBAHUS JAHA30TPOPHBIX OakTepuil B TMOYBaX. AKTHBHOCTH IIpOIECCa, MAacIITaObI
MOCTYIUIEHUs1 atMocepHoro asora B nousbl. Hutpudukanus. ABTOTpodHBIE HUTpUDULUpYIOIINE
Oakrepun. @DepMeHTHbIE CUCTeMbl. [IpoMeXyTouHble W KOHEUHBIE NPOAYKTHl  pPEaKIWi.
Hutpudpuuupyronme apxeu. IereporpodHas HUTpudUKanus B MouBax. AHA3pOOHOE OKHCIECHHE
aMMoOHUs, "aHaMMoKc" npouecc. Jlenurpudukanus. BoccranaBniuBaeMble U OKUCIISIEMbIE CYOCTPATHI.
TakcoHoMHYeckoe pa3HooOpaszue JeHuTpuuuupyromux Oaktepuil. buonornyeckue myTu
00pa30BaHUs M MOTJIOMEHHS a30TCOoIepKaUX MapHUKOBBIX ra3oB (N20). BrusHue aHTpOIOTeHHBIX
¢dakTopoB Ha ckopocTh BoccTaHoBleHHe N20 B mouBax. MukpoOHOe oOpazoBaHHE U TOTJIOIIEHUE
NO. BiusiHuEe IeprHoIu4ecKoro UCCYIICHHS-YBIIAKHEHUS TTOYBBI HA BEJIMYMHY TIOTOKA OKHCH a30Ta U3
Ha3eMHBIX JKOocHcTeM B atMochepy. MukpoOHas TpaHchopMmamus yriepoja U a3oTa B MOYBEHHBIX
arperarax. @opmupoBaHHe aHa’pOOHBIX 30H BHYTPU IOYBEHHBIX arperaroB. BnusHue pasmepa
MIOYBEHHBIX arperaroB Ha AMMCCHIO MAapHUKOBBIX Ta3oB. (OOpa3oBaHUE U MOIJIONIEHHE BOJOPOJA.
CooTHomieHne OMOTHYECKOM M  JUTOTEHHOM COCTaBIsOLIEN MNpOAYKUMH Bojopona. Poib
MOJIEKYJISIPHOTO BOJOpPOJa B MEKarperaTHoM B3auMoAeWcTBUHM. buocdepnas (yHKIMS MOYBEHHBIX
arperaros.

I'eoakosiorusi  MuKpoopranm3moB. Pa3zBurue y4eHMsI O TE€OXMMMUYECKOM  JEATEIbHOCTH
mukpoopranu3moB (C.H. Bunorpanckuii, B.1. Bepnaackuii, C.11. Ky3Henosn), uccienoBaHusi Ha
coBpeMeHHOM  drane. OCHOBHBIE  METOABl  W3YYEHUS  TIEOXMMHYECKOHM  JEATEIbHOCTH
MUKpPOOPraHu3MoB. Pojib MUKpPOOPraHM3MOB B KPYTOBOPOTE BOOPOJ]ia, MUKPOOHBIE IMpeBpallleHus
yriepoga u azora B mnpupoge. OCHOBHbIE 3BEHbS OHMOT€OXMMHMYECKHX LUKJIOB 3THUX 3JEMEHTOB,;
MUKpPOOPraHu3Mbl, Y4aCTBYIOLIUE B 3TUX Mpolieccax. MUKpoOHas TpaHCOpMaIUsl Cephl; OKUCICHUE U
BOCCTAQHOBJICHHE CEepbl B OMOJIOIMYECKHX LUKIaX. buoreorexnosnorus odoramenus cyabQUAHbIX pYI.
Hecynsdypuzanus yrias u HeGpTu. Ponp Mukpoopranu3mMoB B npeBpanieHusx dochopa. MexaHu3MbI
paspyleHuss 1 MOOMIM3aMK TPyJHOpPAacTBOpUMBIX (ocdaroB B mpupoae. Kucnopon B atmocdepe,
UCTOpUA €ro nosiBieHus. OCHOBHBbIE IPYIIBI MUKPOOPIaHHW3MOB, OCYILECTBISIOLIMX IPEBpAILECHUS
KHCJIOpO/Aa, UX Ouosioruueckue 0ocoOeHHOCTH. MukpoOHast TpaHcopmanus »Keje3a W Maprasia.
MexaHu3Mbl ~ OKUCJIEHUS] — BOCCTAHOBIICHMS, OC@XICHMs M  KOHLECHTPUPOBAHUS  XKele3a
MUKpoopranuzMamu. ['neeoOpazoBanue, 60J0THbIE U O3epHBIE pyabl. Fe-Mn KOHKpelnuu B OKeaHe.
MuKpoOHOE OKHCIIEHHE U BOCCTAHOBJIIEHHWE MEIU, MOJMOJEHA, IIMHKA, BaHaJIus, HUKENs, KoOasbTa.
OcHOBHBIE MEXaHU3MBI TpaHC(HOPMAIMM TEPEMEHHO-BAJICHTHBIX 3JEMEHTOB MHUKPOOPTaHM3MaMHU.
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Cookucnenne u  komerabonu3Mm. [lomumepusanuss W TOJNMKOHACHCAIMs.  AJKHIMPOBaHHE
(MeTUIMpOBaHNE) XUMUYECKUX 3JIEMEHTOB C Y4aCTHEM MUKPOOPTaHW3MOB. 3HAUE€HHE ITHX MPOLIECCOB
B IpUpOJE, IPUMEHEHHE Ha MpakTHKe. MUKPOOHOIOTHS MOPEl U OKEaHOB, «4E€PHBIC KYPHIIBIIUKI.
MukpoOuonoruss WiaoB. buonoruueckue MeETOABI OYHUCTKM KOMMYHAQJIBHBIX U IPOMBIIUIEHHBIX
CTO4HBIX BOJA. COBpeMEHHbIE OMOr€OTEeXHOJOIMH C MCIOJIB30BAHMEM MUKPOOPIaHHU3MOB, METOJIbI
yYBEJIMYEHHUS HEPTEOTAauU IIACTOB.

MeTabouyeckasi akKTUBHOCTb MOYBEHHBIX 3K0cHcTeM. OcOOeHHOCTH MUKPOOHO TpaHCchopMaluu
MPUPOJIHBIX TOJIMMEPOB (Kpaxmaia, IeJUTIOJIO3bl, NEKTUHA, XUTHHA) B HA3€MHBIX 3KOCHCTEMaX.
Crnenuduka mouBbI Kak cpe/ibl 0OMTaHUI MUKPOOPTaHU3MOB. BiMsiHUE BIaKHOCTH U TeMIepaTypbl Ha
pa3BUTHE MUKPOOPTaHU3MOB B Ha3eMHbIX OuoreoneHo3ax. PasnoxkeHne 6MOMONMMEPOB MOYBEHHBIMU
MHUKPOOPTaHW3MaMH TI0/1 BO3ACHCTBUEM DPA3IMYHBIX HKOJOTHYECKUX (hakTopoB. TakcoHOMHUECKOE
pa3zHOOOpa3sue MUKPOOPIaHW3MOB — TUAPOJUTUKOB. MeXaHHM3Mbl KaTaOOJIMTHOW penpeccuu Hu
pernpeccud KOHEYHBIM MPOIAYKTOM. ABTOXTOHHas M 3HMOTEHHass MUKpodIopa. DKOJIOTHYecKue
ctpaterun  MuKpoopranu3amoB. [loctynmar  beliepunka. CBoHcTBa  MOKOAIIMXCS — KIIETOK.
PenponykTuBHbIE mOKOAIIMECS (OPMBI MUKPOOPTaHU3MOB. OTambl (OPMHUPOBAHUS TOKOSIIUXCS
dbopm. KommekTuBHOE TIOBeAeHUE OaKkTepuil - OMOJIOTHYECKUN CMBICT W TE€HETUYECKHH KOHTPOIb.
OKkonornyeckas pojb AaHTHOMOTHKOB B 3KocucTeMax. [Ipumepbl MHKpPOOHBIX  CYKIIECCHH.
Bo3morxkHOCTh OMOpemMenuanuy U ONoIMarHOCTUKHU 3arpsI3HEHHBIX HA3€MHBIX HIKOCUCTEM.

Onenka nmouys M 3emesib. OlLIEHKa IPUPOJIHBIX PECYPCOB, MOYB U 3eMelb. OCHOBHBIE MOHATHS U
onpexaenenus. Bunsl onenku 3emens. [Inata 3a 3emunro. Bunbl miatel. Ponb 3eMenbHBIX IUIATEXKEH B
CUCTEME 3€MEJIbHO-OLIEHOYHOM AesTeNIbHOCTU B Poccuu.

IIpaBoBble OCHOBBI OXpaHbI NMOYB M 3eMeab. OOBEKTHl OXpaHbl B IMPHUPOJOOXPAHUTEIBHOM U
3eMeJbHOM 3aKOHOAaTeldbcTBE. ONpeneneHus «3eMIIN», «IOYBBI», «IIPUPOIHBIE JaHIMA(TE» B
KayecTBe OOBEKTOB OXpaHbl, MOHATHS NPUPOAOOXPAHHOIO HOPMHUPOBAHUS KauyecTBa OKpY’Karollen
MPUPOJHON Cpelbl, 3KOJOTUYECKOTO KOHTPOJS, SKOJIOIMUECKOM SKCIEPTH3bl, SKOJIOTHYECKOIro
npaBoHapyuieHus. OCHOBHBIE  OTIMYMS  IPUPOJHO-PECYPCHOTO U HMPHUPOJOOXPAHUTEIBLHOTO
3aKOHOATENbCTBA. 1IOpsAIOK NMOATOTOBKM NPOEKTOB HOPMATHBHBIX IMPABOBBIX AKTOB Poccuiickoin
@enepau ¥ BEIOMCTBEHHBIX HOPMATHBHBIX AaKTOB (henepaiabHbIMM OpraHaMH HCIIOJHUTEIbHON
BIIACTH.

3emMenbHBI KagacTp M 3emJjieycrpoiicTBo. Ilpeamer u 3agaum OoHMTHUPOBKM mO4YB. [louBeHHO-
JKOJIOTMYECKas OlleHKa W OoHMTHpoBKa mouB. [louBeHHO-3kOnOrMueckuit unzaexc (IIOU), ero
IIOYBEHHbIE, arpOXMMHMYECKHE U KIMMAaTH4YecKue cocrapisomue. OCHOBHBIE HaIlpaBJICHUS
OOHUTHUPOBOYHBIX HCCIIEJOBaHUM Ha coBpeMeHHOM »JTane B Poccun. IlpuHuunel u MeToOAbI
Oco6eHHOCTH MOAXO0/10B K IOCTPOCHUIO PErHOHAIBHBIX OOHUTUPOBOYHBIX LIKaJI. BOHUTHPOBKA MOYB B
CUCTEME II0YBEHHO-3KOJIOTMYECKOTO PAMOHMpPOBaHWA. [OCynapCTBEHHBIM KaJaCTPOBBIM  y4eT
3€MEJIbHBIX y4acTKOB. OmnpeneneHue KaaacTpoBOil CTOMMOCTH 3€MEIbHOTO y4acTKa.

OcHoBHasi uTEepaTypa:

3Barunnes J.I'., 3enoBa .M., babwseBa NM.I1. buonorus mous. M.: M3n-Bo Mockosck. YH-Ta. 2005.
445c.

Ymapos M.M., KypakoB A.B., CrenanoB A.JI. MukpoOuosnoruueckas Tpanchopmanus a3oTa B OYBE.
M.:TEOC. 2007. 137 c.

CrenanoB A.JI. MukpoOHasi TpaHcopmarus mapHUKOBbIX ra3oB B mousax. M.: 'EOC. 2011. 192c.
ManyuyapoBa H.A. ['maponuTuyeckue MNpOKApUOTHBIE KOMIUIEKCHI HA3€MHBIX 3KOCHUCTEM. M.:
«YHuBepcurerckas kaura». 2014. 272c.

3Barunues [.I'. [TouBa u mukpoopranusmel. M.: U3n-Bo MockoBck. YH-Ta. 1987. 256¢.

MakapoB O.A. Ilouemy HYXHO OIEHHUBAaTh TMOYBY? (COCTOSTHHE/KAueCTBO IIOYBBI: OLICHKA,
HOpPMHpOBaHue, yrpasiienue, ceprudukanus). M.: U3a-so MI'Y, 2003. 259 c.



MaxkapoB O.A., Kamanuna 1.3. DxoHOMHUECcKasi OLIEHKA U CepTU(UKAIMS TTOYB U 3eMelb. YueOHoe
nocobue st By3oB M.: MAKC Ilpecc, 2008. 240 c.

VYrpaBieHue KayecTBOM ropojackux mnouB: Meroauueckoe nocodue / Ilox obmr. pen. C.A. loObr u
A.C. SxoBneBa. — M.: MAKC Ilpecc, 2010. — 96 c.

DKOJIOTHYEeCKOe HOPMHUPOBaHHE U YIpaBJIEHHE KAauyeCTBOM IOYB M 3emenb / mox obul. pen. C.A.
[To6w1, A.C. AxoBnesa, H.I'. Pei6ansckoro. — M.: HUA-TIpupona, 2013. — 373 c.

Bocrokosa JI.b., bynrakos JI.C., Opemnukosa H.B., fIkoBieB. A.C. boHUTHPOBKA MOYB B CHUCTEME
3eMenbHOro Kamactpa. — M.: MAKC IIpecc, 2010. — 300 c.

JlonoJIHUTeIbHAS JTUTEpaTypa:

ManyuapoBa H.A. MonekynsipHO-OHOJOTHUECKHE METO/bI B MOYBOBEACHUU W HKOJOTHH. YueOHOe
nocobue. M.: "YHuBepcurerckas kaura". 2014. 68c. ISBN 978-5-91304-341-2.

Konnpareesa E.H. Aprotpodnsie npokapuoTsl. M. M3a-80 MI'Y. 2003.

CospeMeHHast Mukpo6uonorus: IIpokapuots / Ilox pexn. 1. Jlenrenepa, I'. Jlpesca, I'. Illneremns. M.:
Mup, 2005.

Cunrep, M. I'ensl 1 renomsl / M. Cunrep, I1. bepr. M.: Mup, 1998

I'muk, b. Monekynsipaas 6unotexHosnorus. [lpunmune: u npumenenue / b. I'muk, [Ix. ITacteprnak. M.:
Mup, 2002.

PAINOIKOJIOI' U1

Buoreoxummuyeckne UHKJIbLI PagHOHYKJIUAOB. TeopeTnyeckuil byHOaMeHT Yy4YeHHs O
OMOJIOTHYECKOM KpPYroBOpPOTE€ BEHIECTB W OHWOTEOXMMHUYECKMX IMKIAaX 31eMeHTOB. OCHOBHBIC
KOHIEMNINH U MOAXO0/bI K KiIacCU(UKAINY OMOOTUYECKOTO KPYTOBOPOTa OPraHUYECKOro BEIleCcTBa U
XUMHAYECKHX 3JIeMeHTOB. OCHOBHBIEC THUIIBI OMOJIOTHYECKOTO KPYTOBOPOTA BEIIECTB: JIECHOM, JIyTOBOH,
crenHoi. OcOOEHHOCTH OHMOJOrMYECKOro KpyroBOpPOTa BELIECTB B arpoleHo3ax (3€pHOBBIX U
MPOMAIIHBIX KYJIBTYP). OcoOeHHocT  (OPMUPOBAaHUS TMOTOKOB BELIECTB, OOYCIIOBICHHbBIE
pa3IUYHBIMM TUIIAMU KPYroBOpPOTOB. OCHOBHBIE TEHACHIIMHM COBPEMEHHOI'O Pa3BUTHS KPyroBOpOTa
BemiecTB. [lapaMerpu3anusi TMOTOKOB OMOTCOXMMHYECKHX IHKIOB AJIEMEHTOB. broreoxmmmuueckne
[UKIBl €CTECTBEHHBIX PATUOHYKIMIOB B HA3EMHBIX (238U, 232Th, 232Ra, 4OK) A BOIHBIX (3H)
sKocucTeMax. Pacnpesenenue U 3amachl Ba)XHEMIIMX €CTECTBEHHBIX PaJUOHYKIUIOB B JUTOC(heEpe,
ruapocdepe, mouBe, KOMIOHEHTAX OMOTHI PA3MMUYHBIX SKOCHUCTEM. BKiaa pa3nuyHbIX KOMIIOHEHTOB
OMOTHl B OOIEe 3arpsi3HEHHE HKOCHCTEMbI. ['0/10BbIE MOTOKM €CTECTBEHHBIX PaJHOHYKIUIOB B
OuoreoneHo3ax. /I[MHaMHKa COBPEMEHHBIX MOTOKOB €CTECTBEHHBIX PAJUOHYKIUAOB, 00YCIOBIEHHAsS
TEXHOTEHE30M. BHOr€OXMMUYECKHE [MKIB OCHOBHBIX TEXHOTGHHBIX PaXHOHYKIHAoB (' Cs, S,
2%8py, *Am) B HaseMHBIX M BOJHBIX JKOCHCTEMaX. OCHOBHBIC IOIXOABl K OLCHKE 3alacoB
TEXHOT€HHBIX PAJUOHYKIHJIOB B KOMIIOHEHTAaX MPHUPOJHBIX SKOCUCTeM. PacmpeseneHue u 3amachbl
TE€XHOTEHHBIX PAAHOHYKIHIOB B HA3€MHBIX M BOJHBIX PKOCHCTEMAax, BKJaJl KOMIIOHEHTOB OHOTHI B
CyMMapHO€ 3arpsi3HeHue SKocucTeM. ['0/J0Bble MOTOKM TEXHOTEHHBIX PAaJUOHYKINIOB B HA3€MHBIX
HKOCHUCTEMAaxX: BBIHOC PACTEHUSIMM M TpuOaMu, MOCTYIUICHHE C OINAaJOM, B COCTaBE€ CTBOJOBBIX M
KPOHOBBIX BOJl, BHYTPUIIOYBEHHOI'O CTOKa, IMEpepaclpe/ieIeHHe B CHCTEME T'€OXUMHYECKHU
CONPsDKEHHBIX JaHAmagdToB. MDakTopel, ONpeaeNgOnUe MOTOKH PaAUOHYKIMIOB B HAa3eMHBIX H
BOJAHBIX 3KocucTeMax. Pojib pa3iuyHBIX TIOTOKOB B  IEpepaclpepiesieHud  TeXHOTE€HHBIX
PalIMOHYKIUIOB M (HOPMUPOBAHMM 30HBI BTOPHUYHOIO 3arpsi3HeHust. OTIMYUTENbHBbIE OCOOCHHOCTH
OMOreOXMMHUYECKUX IHMKJIOB TEXHOICHHBIX PAJUOHYKIHIOB OT OHOT€OXMMHUYECKUX IMKJIOB HX
CTaOMIJIBHBIX U30TOIOB, XWMHUYECKHUX aHAJIOTOB M €CTECTBEHHBIX PaJHMOHYKINIOB.

@opMbl CcOeTMHEHUH PAaTUHOHYKJIHAOB B MoYBax. MeToasl ucciaeaoBaHus (GpopM coeauHeHUur
panuoHyKIHUI0B B mouBax. CocTaB aHATUTHYECKU BBIJCISAEMBIX (PAKLUN C MOMOUIbIO METona
MOCJIeIOBATEeNbHBIX dKcTpakuui. Knaccudukanus paauoHyKIWIOB MO THUILY NOBEIEHUS B CHCTEME
MOYBEHHBIN pacTBOp - TBepAas (aza moussl B cooTBeTcTBUU co cxemoil H.B.Tumodeena-Pecosckoro
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u 1p. OcobeHHOCTH (hOpMUpPOBaHMS B TMOYBE (PU3UKO-XUMHUYECKUX (POPM COETUHEHHUH OCHOBHBIX
HKOJIOTMYECKH 3HAYUMBIX PAJUOHYKIUIOB. PajanoakTHBHBIE NPOAYKTHl B COCTaBe II0OAJIbHBIX
BBIMAICHUA M OCOOCHHOCTH TUHAMHUKU HMX (PU3UKO-XUMUYECKUX (hopMm B mouBax. JlonroxuByiiue
PaIMOHYKIIUJBI B COCTaBE KOMIIOHEHTOB aBapuiiHOTO BhIOpoca UADC W nuHamuka uX (U3HKO-
XUMHYECKUX (OpM B MOYBE B 3aBUCHMOCTH OT THIa PAJMOAKTUBHBIX BbImaaeHuid. llornomenue u
MIPOYHOCTH CBSI3U PAJAMOHYKIIUJIOB C NMOYBEHHBIM noriomatonmm komiuiekcoM (IITIK) B 3aBucumoctu
0T coctaBa nouseHHoro pacrsopa u IIIIK: BiusiHMe noHHOro cocrasa, pH, MuHepasoruyeckoro u
IPaHyJOMETPUYECKOT0 COCTaBa, COACPKAHUSI OPraHUYECKOro BellecTBa B ouBe. DopMbl HaX0XKIEHUS
PaZMOHYKJIUJOB B MOYBE B 3aBUCHUMOCTH OT (PU3MKO-XUMHUECKUX CBOWCTB MOYBBI M T'€HETHYECKOTO
CTpOEHHSI TOYBEHHOro mnpodwmis. BrausHue nNpupoAHO-KIMMATHUYECKONH 30HAJBLHOCTH Ha (OpMBI
COCMHEHUH PpaJUOHYKIMIOB B 1ouBe. lcmonbp3oBaHWe MJaHHBIX O (GopMax COCTUHEHUIH
PaAMOHYKIIUJOB B TMOYBE g Pa3pabOTKH METOJOB CHIDKEHUS HMX MOJBHKHOCTH W IPOTHO3a
JOCTYITHOCTH PaCTEHUSIM.

Pagnanuonnsie 3¢Pp¢exkTsl B IKOCHCTEMAX. OIKOCHUCTEMA, OHOTEOIeHO3 KaK CTPYKTYpHBIE
KOMITOHEHTHI Ouocdepsl. . DBomtonus Ouocdepbl U ypoBEeHb pamuanuu Ha 3emie. Paguanus kak
(dakTOop HBONIOIMU. YPOBHU PACCMOTPEHHUS paAHAIMOHHBIX J(P(EKTOB B pPaguoOHOTIOTHU |
panuoskonoruu. Kiaccudukamms pagumannoHHBIX  3()(EKTOB  OMOTeOlEHOTHYECKOTO  YPOBHSL.
Panuanmonnsiii ¢poH, ero cocTapisIoNINe U BKIAJ B T030BbIe Harpy3ku Ha 6uochepy. Pagnonykamab
KaKk WMCTOYHUKM HWOHH3HPYIOUIETO M3JIyueHHss B Ouocdepe, KiacCHPHKALNUsi, OCHOBHBIE
XapaKTEPUCTUKUA. XapaKTEPUCTHKA OCHOBHBIX BHJOB M3JIYyYEHUs TEXHOI'€HHBIX M ECTECTBEHHBIX
paavonykinaoB. CrnocoObl ompeneneHus J03bl B IKOJOTMYECKUX HccaenoBaHusax. llonstue o
KOHBEPCHOHHBIX JO30BBIX KO3 uIMeHTax, 0ocoOeHHOCTH mpuMeHeHus. CoBpeMeHHbIe MOeNn
OTIpeNleIeHUs] JIO30BBIX HAarpy30K Ha KOMIOHEHTHI »KocucTeM. Iloaxonasl K KiaccuuKanuu
OMOTeOlIEHOTUYECKUX  paaualuoHHBIX 3¢ dexToB. I[loHATHE ©0 TEPBUYHBIX H  BTOPUYHBIX
panuanoHHBIX ddekTax B dkocucteMax. [lepBuunbple panuanuoHHble 3Q(eKTs B GUTOICHO3aX U
300II€HO3aX Ha Pa3NUYHBIX YPOBHIX opraHu3auuu. [ 'eHetndyeckue 3PPeKThl B MOMYNISIUIX, TOHATHE
«pavoafanTalliun» U «TEHETHMYECKOro rpy3a», OCHOBHBIE METOJbl PETUCTPALUU TE€HETHUYECKHX
3¢ dexToB B 00dMydYeHHBIX monmynsiusax. [Ipobrema «Mambpix 103» 00iydeHus. MeToabl BBISABICHUS
paaroafanTalyy MOMYJSIUM B YCIOBUSX XpOHHUYECKOro obsyueHus. [loHsTHE M BHUIBI BTOPHUYHBIX
paauanMoHHBIX 3(dekToB. BropuuHblie paguanoHHble 3()(EKTH HEIKOIOTUYECKOW MPHUPOIBI.
Pagmanmonnsie 3anoBeqHuKH. Moaudukanus paaualdoHHBIX 3(G(PEKTOB IMEHOTHYECKOTO YPOBHSI.
@dakTopoB, 00YCIOBIMBAIOLINE CTENEHb MPOSBICHUS pPAIUAMOHHBIX 3()(EKTOB Ha pa3IMUHBIX
YPOBHSIX OpraHu3any OHOTHI. [locTpagnanionHoe BoOccTaHOBIEHHE 3KocucTeM. OCHOBHBIE
CHOCOOBl BOCCTAHOBJIEHHUsSI (DUTOLEHO30B M 300LEHO030B. «MaprusanbHbeie» 3QQPeKTsl U UX pollb.
BoccranoBurenpsHbie mipornecchl Ha pumepe 30H6I YADC. DakTopsl, ONMpeAeIISIIONIe HHTEHCUBHOCTD
BOCCTaHOBUTEIBbHBIX ITporieccoB B bI'L.

JKoJiornueckasi 3IkoHomuka. llpeacraBienune 00 3Kooruyeckoil skoHomuke. Pa3ButHe
JKOJIOTMUECKUX MJEH B OSKOHOMHMKE. BO3HHKHOBEHHE 53KOJOTMYECKOM HSKOHOMUKH. AKCHOMBI
9KOJIOTUYECKOW HSKOHOMUKH. OCHOBHBIC HAIPaBJICHUS HCCIEIOBAaHUN B OO0JACTH JKOJIOTHYECKOM
SKOHOMHKH. [Ipeamer u 0OBEKT 3KOJOTrHMYecKoil skoHOMHUKHU. [IpencraBieHue 00 3KOJIOrMUECKOM
kpusuce. OCHOBHbIE TPU3HAKM M HNPUYMHBI HKOJIOTMUYECKOrO KpH3Hca. DKOJOTr0-3KOHOMHYECKHE
croco0bl 6OpBOBI ¢ TII00ANBHEIM H3MEHeHHeM KiuMarta. [lokazaTenu sueprosddexruBHoCTH B Poccun
u mupe. IPAT-toxnectBo. Kaya-roxxnectBo. HeapekTHBHOCTh pHIHOYHOTO MeXaHH3Ma Kak (akTop
HKOJIOTUYECKOTO KpHU3HCca. OKCTEpHAIMM M HSKOHOMHYecKas d¢¢exktuBHOCTh. [Ipobrema mpas
cobctBeHHocTH. OOmecTBeHHbIe Oara. [IpoBasbl TocyapcTBa U SKOJIOrHYecKue mpooaemsl. Teopus
UTP B DKOJIOTHYECKON 3KOHOMHKE. BapuaHThl UTp 1O CHMXKEHUIO 3arps3HeHus. Mojienu, IpyuuruHbl 1
HKOJIOT0-3KOHOMHUYECKHE CIIEJICTBUSl POCTa YMUCICHHOCTH HaceseHus. Bompoc 1enecoodpasHoctu
OTpaHMYEHUS] pOCTa YHUCICHHOCTH HaceneHus. Jlemorpaduueckuii mnepexon. Ilokazatenu
0JIaroCOCTOSIHMSL YEJIOBEKa M €ro BO3ACHCTBHUS HA OKPYXKAIOIIYI0 cpeAy. DKOoJormdeckas Kpuas
Ky3nena. VYcronuuBoe pa3BUTHE M OJKOHOMUYECKMM pocr. Kamwuran: npupoaHsli U
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npousBoACTBeHHbIN. [IpaBuiio XaprBuka. Muaukatopsl ycToWuuBOoro pasputus.  IIporpamMmel
yCTONYMBOCTH. DEHOMEH 3KOJIOTHUYECKOTO CO3HAHMS. [[pUpOoIHbINA KalmuTal U €ro OIEHKa B KOHTEKCTE
npoOyieMbl ycToHunBoro pa3Butus. [IpeacraBienue 06 dKOCUCTEMHBIX ycayrax. OOmue MpuHIUIIBI
OLICHKA 3KOCHCTEMHBIX YCIYI. OKOJOTMYECKMH MEHEKMEHT M BOIPOCHI OLCHKM IPUPOJIHBIX
pecypcoB.

Teopema Koyza. [IpuHIUI «3arpsi3HUTENs TUIATUT» M MPOOJIEMBI €ro MPAKTUYECKOW peaTu3allui.
[IpoGnema 3arps3HEHUs U crIOcOObI ee perieHus. Llenu 3arps3HeHus. 3arpsi3HEHHE MMOTOKA M 3araca.
O¢ddexTuBHbIl ypoBeHb 3arpsizHeHUs. [IpUpol0OXpaHHbIE HWHCTPYMEHTHI B  SKOJOTHYECKON
skoHOMUKe. [1apbl «HAIOTH U CyOCUANIY U TIapa «HAJIOTH U HOPMATUBBD) KaK MHCTPYMEHTHI 0OPHOBI ¢
sKosiornueckuMu npodrnemamu. [Iponaxka nmpas Ha 3arps3Henue. [IpuHinun my3sips. banku npas Ha
3arps3HeHue. bupku mnpaB Ha 3arps3HeHus. Okonorumueckue ¢ouasl. Kpurepum BbeIOOpa
MHCTPYMEHTOB KOHTpOJIA 3arps3HeHus: «I((EeKTUBHOCTh MO H3AepKKam». TeopeMa HauMEHbBIINX
W3JIEpKEK KOHTPOJIA 3arpsi3HeHUs W ee cienctsus. Kpurepuum BpIOOpa MHCTPYMEHTOB KOHTPOJIS
3arpsizHeHus. [IpoGrneMa TpaH3aKLMOHHBIX M3AEPKEK KOHTPOJS 3arpsi3HeHus. MHcTUTyloHanbHbIe
MOAXOJbI K OOJICTYCHHIO HHTepHanu3anuu BHemHUX d(ddexToB. KomaHaHO-aIMUHUCTPATUBHBIC
MHCTPYMEHTBI KOHTPOJIS 3arps3HeHus. [IpoBaisl perynupoBaHus 3arpsa3HeHus. MHIUKaTOpbl Haau4us
pecypca. ComnuanbHO ONTHUMaJBHBIM ypOBEHb pa3paboTKu pecypca. Mojenb XOTTENUHra.
B3auMocBsa3p mnpaBuina XapTBUKa M TNpaBwiia XOTTENWHra. BO3MOXXHOCTM 3aMEllIEeHHs pecypca.
Ocnabnenne ycioBuii XOTTeNWHTA. BUIBI adbTepHATUBHOW DHEPTHH M CIIOCOOBI €€ HCIIOJIb30BAHMUS.
[Tpo6yieMbl KUCTIONB30BaHUs BO30OHOBISIEMbIX UCTOYHUKOB SHepruu (BUD). OcHOBHBIE HHCTPYMEHTHI
rocyaapcTBeHHOM monnepxku BUD. CereBoil mapureT. DHepreTmueckas peHTabenbHOCTh BUD.
DKOJIOTUYECKUI BEKTOpP pa3BUTUS SKOHOMHKHU. «3eleHas» uaes. «3€leHbl» pPBIHOK. ['pynmsl
9KOJIOrMuecKux ToBapoB. [lapanokc JlxeBoHca. 3eneHas MONUTHKA. DKOJIOIMUYE€CKOe UHBECTHPOBAHNE
Y MTHHOBAIIUU. DKOJIOT0-9KOHOMUYECKasi PECTPYKTypH3aIus GUCKaIbHONW MOTUTHKH.
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3KOJIOTMYECKHWI MEHEJI)KMEHT U 9KOBE30ITACHOCTD

JKOJI0THYECKAS] ONMACHOCTh M PUCK NMPUMEHEHHUSI MeCTUIIUI0B, AarPOXUMHMKATOB M YJA00peHMI.
baszoBble ompezneneHuss W KiacCU(pUKAUU MECTULUIOB, yI0OpeHUuH U arpoxumMukaroB. CrocoObl u
CPOKM TpUMEHEHHs, MpenapatuBHble (HopMbl. MexaHuU3Mbl JIEHCTBHUS MECTUIMIIOB M yIOOpEeHUil.
DKOJIOTHYECKHE MOCIIEACTBUS PUMEHEHHSI IECTULUAOB U YAOOPEHUH JJIs1 OKpY’Katolel NpupoIHOM
cpensl. IlocTymieHne U OCHOBHblE MyTH TpaHchOpMalMii NECTULUAOB U YAOOpEHUHl B MOYBax U
BOJAaX. OKOJIOTWYECKash ONAacHOCTh M OSKOJOTHYECKHH pPHUCK MpH HCHOJIb30BAaHUM MECTHIIMJIOB:
KpUTEpUH, WHIUKATOPbI, WHAEKCH.. MojaenupoBaHue TMOBEACHUS MECTHLMIOB B  IIOYBE,
MOBEPXHOCTHBIX M TPYHTOBBIX BOJax: THUIIBI MOJIEJ€il, BXOJHbIE CLieHapuu, MporHo3. Poccuiickue
CTaHJapTHbIE cieHapuu. CHCTEMBI perylnpoBaHus oOpaleHus necTUuaoB B Poccun u mupe.
YnpasiieHue Boaonosib3oBanneM. OOBEKTOM CUCTEMHOTO W3YUYEHHUSI B BOJHOM XO3SUCTBE SIBISETCS
npupoaHo-texuudeckass cucrema (IITC) — COBOKYMHOCTh HPUPOAHBIX U TEXHUYECKHX OOBEKTOB,
CBSI3aHHBIX MEXy co00l TeppuTopuanbHO U QyHKUIKMOHANBHO. [IpUHIMI yrIpaBiIsieMOCTH MPUPOIHO-
TEXHUUYECKOM CHCTEMOM 3aKJIFOUaeTCsl B TOM, YTO CHUCTEMA HE JOJDKHA COJEP)KaTh JJIEMEHTOB, HE
pearupyrlomux Ha ynpasieHue. I[lnaHupyeMble MeponpusATHA AOJDKHBI OBITH YHPABISAEMBIMH U
obecrieynBaTh MpHEM, Iepenady M o0paboTKy HH(OpMAIUKM, OTHOCSIIEHCS K ONpeaesCHHBIM
OpOOJEMHBIM M PSAJIOBBIM CHUTyallUsiM, B HYKHOHW IIOCJIEIOBATEIbHOCTH C IPHUBICYEHUEM
HEOOX0AUMBIX cpencTB. OCHOBHBIE anropuTMbl jaercTBuil ans ynpasieHus [ITC dopmupyrotes c
MIOMOUIBIO COLIMAIIBHBIX, JKOHOMUYECKHUX, IOPUINYECKUX U TEXHOJOTMYECKMX MEXaHW3MOB. [ maBHOU
MOTHMBAllMEH 3allyCKa 3TUX MEXAaHU3MOB JOJDKHBI SIBIATHCS HKOJIOIMYECKHe 3aKoHbl. IlpuHnumn
3((PEKTUBHOCTH - COCTOMT B TOM, YTO JOCTHKCHHE B CHCTEME TPEOYeMOro HKOJOTHYECKOTO,
HSKOHOMHYECKOTO U  COLMAIBHOTO YPOBHA A(PQPEKTUBHOCTH OOECIIEYMBACTCS  IOBBIIICHUEM
COIJIACOBAHHOCTH €€ JIEMEHTOB U LI€JI€HAIIPABICHHBIM (POPMUPOBAHUEM CTPYKTYPBI CUCTEMBL. B 3TOM
cllydae CTaBUTCs oOuias Leib (Hampumep, yJaydlleHHE KayecTBa BOAHBIX PECYPCOB), BBLIEISAIOTCA
JIEMEHTBl CUCTEMbI (Y4acTOK pEeKH, IOJBEPralolIMics 3arpsS3HEHUI0, HCTOYHUKM M BHJBI
3arps3HEHUs1) © Haumbolee 3HAaYMMble MPOLECCH  (BO3MOXKHOCTH BHEAPEHHS  TEXHOJIOTHH,
HaOJII0AaeMOM CaMOOUMILEHHE BOJIbl, YPOBEHb 3arps3HEHUs BOJHOM cucTeMbl). Bce 31eMeHThI
CTPYKTYPBI COTJIACOBBIBAIOTCS MEXIY c000i (CoCTaBisieTCs ypaBHEHUE THAPOXUMUYECKOTO OaslaHca).
ITpaBunbHas MocTaHOBKA 337a4d M BIOOP HEOOXOJUMOIO U JOCTATOUYHOTO KOJMUYECTBA YUUTHIBAEMBIX
HJIEMEHTOB IIO3BOJISICT HANpPaBUTh NPOEKTHYIO JEATENIBHOCTh HAa TOUCK Hambonee 3¢pQPEeKTHBHOTO
pelIeHHUs.

TexHoreHHble cHCTeMbI M 3KOJOrMYeCKHil PpHCK. TeXHOreHHble U TNPUPOAHO-TEXHOTECHHBIE
cucreMbl. OacHOCTb Kak UCTOYHMK pucka. Kiaccudukanus onacHocTel no uctounuky. Ilpuponnsie
U TEXHOIEHHbIE ONacHOCTU. OnacHbple NPOMBIIUIEHHbIE OOBEKThl KaK HCTOYHUKH TEXHOTE€HHOU
onacHocTH. Knaccudukanus onacHbsIX NPOMBIIIUIEHHBIX 0OBEKTOB. YTpo3a KaK CTeNEeHb BO3MOXHOCTH
peanu3aiiy OMAacCHOCTH paccMaTpuBaeMoro ooObekrta. [IpocTpaHCTBEHHBIH M BPEMEHHOH (aKTOPHI
yrpo3sl. Yiep0d Kak KOJIMYECTBEHHas Mepa OICHKHU mocieacTBuid. [IpsMoil, KOCBEHHBIH, MOTHBIN U
obmmit ymeposl. Kmaccudukamus ymepOoB: 1Mo OOBEKTY BO3ISHCTBHUS (IKOJOTHYCCKUH ymiepo;
yiep0 310pOBbIO, COLMAIbHBIE MOTEPH, SKOHOMUYECKMH ymepO,) M 1O CTENeHH BIMSIHUA
(momycTuMBIH, KpuTHYecKkuil, karactpopuueckuil). KoHuenuuu pucka: pUCK Kak ONACHOCTb, Kak
HEOIPEEIIEHHOCTh, KaK BO3MOXXHOCTb. OmnpeneneHust pucka. KoHuenuus npueMIIEMOTO pHUCKA.
VYpoBenb nmpuemsieMoro pucka. HeompeneneHHocts u  puck. VCTOuyHMKM M MOKaszaTenu
HeolpeeeHHOCTH. Konn4yecTBeHHbIE U KaueCTBEHHBIE NOKA3aTeNId pUCKa. MeTonbl OLIEHKH pHUCKa:
CTaTUCTUYECKUN, BEPOSTHOCTHO-CTATUCTUYECKUNA, TEOPETUKO-BEPOSATHOCTHBIM M JKCHEPTHBIA. Buabl
PUCKOB M MX CTpyKTypa. Kiaccudukaius pucKoB MO NPUYMHAM UX BO3HUKHOBEHHS, 1O OOBEKTY
BO3JICHCTBUSI HETAaTUBHBIX (akTopoB. VHIMBHUIyanbHBIA pPHUCK: CMOCOObI OLEHKH (YacToTa,
COKpallleHHE CpellHeH OXuaaeMoil NpOAOIKUTEIBHOCTH XHU3HM). KOJUIEKTUBHBIM PHUCK: PHCK JUIS
NepcoHana, PUCK AJI1 HaceleHus, crnocod oreHKU. lloTeHIuanbHbIil TeppUTOPUATBHBIA PHUCK U
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crocoOsl ero oneHku. CouunanbHbelid puck: crocoObl oneHkH, F/N kpuBas. Kputepun npuemnemoctu
couuangbHOro pucka. OCOOEHHOCTH 3KOJOTMYECKOro pHcka (B3aMMOCBSI3b C PUCKAMU JJISL 37J0POBBS
JIO/IeH, HEPAaBHOMEPHOCTh PACIPEeNICHUs 0 TePPUTOPUU, OCOOCHHOCTH BPEMEHU U JUIMTEIbHOCTU
nposiBiieHus: mnociuenctsuil). ®daktopsl skojormueckoro pucka. OOmIMe NPUHLHUIBI TPOLETyph
aHalM3a U OLICHKH 3KOJOIMYECKOro pHCKa. DTallbl aHaju3a IKOJOTHYecKoro pucka Pacuer pucka
yIpo3bl  370POBBIO  JIIO/IEH, OOYCJIOBIEHHOTO 3arps3HSIONIMMM  BEIIECTBAMU: IOHSITHE O
JOTIOJTHUTEIBHOM PUCKE; PacyeT pUcKa MPH BO3JEHCTBHU IMOPOTOBBIX U OECIIOPOTOBBIX MMOJITIOTAHTOB;
0COOEHHOCTH pacydeTa pucka st 2P(HEeKTOB HEMEICHHOTO TOKCHYECKOTO MPOSBICHUS U PUCKa TIPH
XPOHUYECKOH MHTOKCHKAIMU. YTIpaBJIe€HUE SKOJIOTHUYECKHUMHU puckaMu. OrpenienieHue MoHITHs, IeTh
npoueAaypsl  ympaeieHus. OOmass cxema mpoliecca yYIpPaBiICHHUs DKOJOTUYECKUM  PHCKOM.
OnTuMu3aIms K0JI0rHYECKOro puckKa.

I[TapameTpuueckoe 3arpsi3HeHue cpeabl. 3arpsA3HEHUS, CBA3aHHBbIE C H3MEHEHHEM (QU3NYECKUX
CBOWCTB OKpY’KaloOIIeH CpeJibl - ITyMOBO€, BUOPAIIMOHHOE, TEIUIOBOE, CBETOBOE, AJIEKTPOMArHUTHOE U
paanoakTuBHOE. DU3NUECKHEe OCHOBBI U XapaKTEPUCTUKH MapaMeTPUUECKUX 3arpsS3HEHMI; HCTOUHUKH
napaMeTpUYeCKHUX 3arps3HEHUNA U UX XapaKTePUCTUKH; BO3JCHCTBHE MapaMETPUUECKUX 3arps3HeHUN
Ha KMBBIE OPraHU3MbI; MHCTPYMEHTApUH M METOJbl KOHTPOJS MapaMeTPUYECKHX 3arpsi3HEeHUuM;
MH)KEHEPHO-TEXHOJIOTHUECKUE TIPUEMBI U METOBI CHIKEHHUSI YPOBHS ApaMETPUIECKOTO 3arps3HeHHUS,
MPaBOBOE M 3aKOHOJIATENIbHOE OOecredyeHre, HanpaBIeHHOEe HA yYMEHBIIECHHE PUCKOB, CBS3aHHBIX C
M3MEHEHUEM (PU3UYECKOTO COCTOSIHUS OKPYKAIOIEH Cpe/Ibl.

I'eonndopmanuoHHble CcHCTEMbI B JKOJOr0-MOYBEHHBIX HCCJAeJOBAHHAX. Bo3MoxHOCTH
WCTIOJB30BaHUSI TEOMH(POPMALMOHHBIX CHUCTEM B OOJACTH IOYBOBENEHHUS U DKOJOTHH. MeToabl
MIPOCTPAHCTBEHHOTO aHAIN3a U MPOCTPAHCTBEHHOT'O MOICTMPOBAHNS, TTOy4YeHUEe HOBOM MHpOpMaIIuu
¢ nomompto ['MC u e€ ananus, B TOM uuciie, B Ipyrux nporpammax. IIpuMepsl HaydHBIX U y4EOHBIX
paboT, OCHOBaHHBIX Ha MpuMeHeHnn TexHoorui ['1C.

JKoJiornueckoe kaprorpaguposanme. llenn u coaepkaHue THUIMOBBIX 3a7a4 SKOJIOTMUYECKOTO
KapTorpadgupoBaHusi aTMochepsl: KapTorpagupoBaHUE OLEHKHU MPHUPOIHO-KIMMATHUECKUX YCIOBUN
KM3HH HACeJICHUsI; OSKOJOTMYECKH HEOJaronpusITHBIX KIMMATHYECKUX TPHUPOJIHBIX IPOIECCOB;
YCTOWYMBOCTU aTMOC(epbl; HICTOYHUKOB 3arpsi3HEHHS] U YpOBHEH 3arpsisHeHus atmocdepsl. Llenn u
COJIepKaHNE THITOBBIX 3a/1a4 SKOJIOTHYECKOTO KaprorpadupoBanus ruapochepsl: kaprorpadgupoBanue
HKOJIOTMYECKH HEOJarompusTHBIX THUAPOIOTUYECKUX MPOIECCOB, YCTOMYMUBOCTH (CaAaMOOYMIICHUS)
MOBEPXHOCTHBIX M TPYHTOBBIX BOJI, METOJBI KapTOrpadupoBaHHs 3arps3HEHUS TMOBEPXHOCTHBIX M
MOJ3EMHBIX BOJ, KapTorpadupoBaHHE SKOJIOTMYECKHX PUCKOB BO3HUKHOBEHHS HEOIArompHsTHBIX
rUapojiornyeckux mnpoueccoB. KaprorpadupoBanue paavalliOHHOW OOCTAHOBKH, IIIyMOBOI'O
3arps3HEHUs, JJIEKTPOMArHUTHBIX IIOJIEH, TEMJOBOrO M CBETOBOIO 3arps3HEHuil. Kojoro-
reorpaguueckoe KaprorpaupoBaHHE II0YB, CHEXHOTO TIOKpOBA M JIOHHBIX OTJIOXKCHHUHU.
KaprorpadupoBanue ycTOWYMBOCTH I0YB, HKOJOTHYECKH HEOJIArompUATHBIX MPOLECCOB (IPO3UH
nmoyB). MeToauKa 3KOJOr0-TEOXUMHUYECKOH ChEMKH W COCTaBJICHHUS JKOJIOTO-TEOXHMHYECKHX KapT,
reorpaMuecKuil aHaIu3 KOJIOTO-TeOXMMHUYEecKUX KapT. ConepikaHue KapT KOJIOTO-Te0JIOrHYeCKHi
yCIIOBUI (06cTaHOBOK), 9KOJIOr0-T€0JI0THYECKOr0 palloHUpOBaHMUsSI, IIPOTHO3HBIX u
PEKOMEHIATENbHBIX 3KOJOr0-reojIoTHUecKux KapT. KapTel 3Kosorndyeckd HeONaronpHusITHBIX H
OTIACHBIX TEOJIOTHYECKUX IMPOIECCOB M T'EOJOTHMYECKUX PHCKOB. [IporHO3HOE KapTorpadupoBaHue
reomopdororuueckoir omacHoctu. Copep:kaHue KapT TeoMopdonorudeckux puckoB. Kaprsl
YCTOMYMBOCTH MOP(OIUTOreHHONM OCHOBBI JaHImagToB. broskonoruueckoe kaprorpagupoBaHUE.
Menuko-reorpaguueckoe KaprorpadgupoBaHue abUOTHYECKMX U OHOTHUYECKUX (DAKTOPOB CpPE.IbI.
Hozoreorpaduueckoe kaprorpadupoBanue. Kaptel oxpaHbl npupoasl. Meroapl pa3pabOTKu
KOMIUIEKCHBIX ~ 9KoJornyeckux kapt. KaprorpadupoBanue ycroiiumBoctn jnaHgmadToB U
HKOJIOTMYECKOIO COCTOSIHHMSI 3€Mellb. Buabl W HampaBieHHsS SKOJIOTMYECKOro palOHHUpPOBAHUS:
aHTPOIIOIKOJIOTUYECKOE, PAOHHPOBAHUE 110 CTETNIEHU SKOJIOTUYECKON HANPSXKEHHOCTH, KOMIUIEKCHOE
pallOHMpPOBAHUE TIO HKOJOTMYECKOW U COIMAJIbHO-D)KOHOMHYECKOMW CHUTYyallUH. JKOJOTHYECKOE
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KapTorpagupoBaHue npu odocHoBaHuu MHBecTUlUil. Kaprorpadguueckoe obecneueHne MHXEHEPHO-
HKOJIOTMYECKUX U3BICKaHUM B MPOEKTAaX CTPOUTEIHCTBA XO3IUCTBEHHBIX U UHBIX O0BEKTOB.
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