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1. ®opmy.ia cienuaIbHOCTH:

DKonorus — Hayka, KOTOpas HCCIEAyeT CTPYKTYPy B (QYHKIMOHHPOBaHHE JKHMBBIX CHCTEM
(momynAImE, coo0MIECTBa, YKOCUCTEMEL) B IPOCTPAHCTBE M BPEMCHH B €CTECTBCHHBIX M H3MCHCHHBIX
YEeNIOBEKOM YCIOBHAX. IIpeIMET 3KOJIOTHH: COBOKYITHOCTD XKUBBIX OPraHM3MOB (BKIIIOYAs 4ENIOBEKA),
06pasyromux Ha BHIOBOM YPOBHE IONYJIALMH, Ha MEXIOIYJAIMOHHOM YpOBHE — co00IIECTBO
(6HOIIEH03), U B €IUHCTBE CO CPEIOM OOUTAHHS — SKOCUCTEMY (6uoreoreHo3).

2. HanpaBiieHus HMcCIe]0BaHMIi:

1. WccemoBaHus BIUSHASA aOHOTHUECKUX (PAKTOPOB TEXHOJOTHYECKUX IIPOIECCOB HA JKMBBIC
OpraHyM3Mbl B IPHPONHBIX M JaOOpaTOpHBIX YCIOBHAX JUIA YCTAHOBJICHHS IPEICIOB
TOJIEPAHTHOCTH M yCTOWYABOCTH OPraHU3MOB K TEXHOTCHHOMY BO3JICHCTBHIO.

2. KoMIIIEKCHASI OIleHKA BIMSHHS HPOMBIIUICHHBIX H CEIbCKOXO3SHCTBCHHBIX 00BEKTOB Ha
IPUPOJHEIE ¥ HCKYCCTBEHHBIE OKOCHCTEMBI. IIDMHIWMIEI M  MEXAHU3MBEI ~CHCTEMHOIO
9KOJIOTMYECKOTO MOHUTOPHHTA.

3. Hayurnoe oGocHOBaHue, pa3pabOTKa H COBEPLICHCTBOBAHHE METOMOB MPOCKTHPOBAHMSA
TeXHAKO-TEXHOJNOTHYECKAX CHCTEM H  HOPMHDOBAHHS IMPOSKTHOM M  M3BICKATENBCKOH
JeATENBHOCTH, OOECIEeUHBAIOMNX MHUHAMH3AIUIO AHTPONOTEHHOTO BO3JICHCTBHA HA JKHUBYIO
MIPUPOY.

4. Pa3paboTKa IPEHIMIOB ¥ MEXaHH3MOB, 00€CIEUMBAIOIIIX YCTOHIMBOE PA3BUTHE o01mecTBa
TIPH COXpaHEHHU 6GHOPasHOOOpasHs ¥ CTACHIBHOTO COCTOSHUS IPHPONHON CPEMBL.
5. WccnemoBanuss B OOJIACTH  3KOJOTHYECKOH O€30ImacHOCTH, TPHHIMIBI M MEXaHU3MBI

CHCTEMHOTO DKOJIOTHYECKOT0 MOHHTOPHHIA, aHAIMTHYECKOTO KOHTPOJISA B NPOMBINIICHHOCTH H
CEJIbCKOM XO3SIHCTBE.

6. Haygnoe 06OCHOBaHWE IpPHHIMIOB W  paspaboTka METONOB  NPOTHO3UPOBAHHS,
TpeIyTIpesKIeHHs ¥ JMKBIIANA TIOCIeICTBAM 3arps3HEHIS OKPYKaIOIIEH CPe/IbL.
7. Pa3pa6oTka, WHCCIeNOBaHHE, COBEPIIEHCTBOBAHHE MNCHCTBYIOIIMX M OCBOCHHE HOBBIX

TEXHOJOTUA WU YCTpOﬁCTB, IIO3BOJIMIOINUX CHHU3HUTH HETaTUBHOC BO3JEHCTBUE 00BEKTOB
IIPOMBIIIJICHHOCTHU U CEJIBCKOT'O XO03sHCcTBa HA OKPYXKaroIryto Cpeay.

8. Hayunoe o60cHOBaHue G€30I1aCHOTO pa3MEINEeHHUsI, XpaHEHHUs], TPAHCIIOPTUPOBKY
3aXOpPOHEHHS OTXO/I0B IPOMBIILIEHHOCTH U CEIHCKOTO X035HCTBA.

9. Pa3pa60TKa HayYHBIX OCHOB PAIIHOHAIBHOIO MCIOJIB30BAHUS K OXPaHbl BONHbIX, BO3IAYIIHBIX,
3eMENbHBIX, PEKPEAllMOHHBIX ¥ SHEPIeTHYECKUX PECYPCOB, CAHAIMK U PEKYJIbTUBALNY 3EMEIIb.

10. Hayunsle Bccie0BaHus B 00IaCTH CO3JaHUs. 9KOJIOINUESCKH YHCTBIX, MalOOTXOIHBIX, SHEPIo-

u pecypcoc6eperafomnx TEXHOJIOTUH IS IIPOMBINUICHHOCTH X CEJILCKOT0 XO03sICTBA.

HOEPEYEHD BOITPOCOB K DK3AMEHY
BBenenue B 3K0J0THI0

DKONOTHs KaK HAYKa O HAJOPTAHM3MEHHBIX CHCTEMaX, X CTPYKType i QyHKIMOHUPOBAHHUH.

O6IHe TIOHATHS O CHCTEME H €€ dIEMEHTaX, CTPYKType H CBa3aX. Kparkas HCTOPHS Pa3BUTHA
skonorur. OCHOBHBIE 3TAIBl Pa3BUTHSA KOJIOTHH. BKiax 3apyOeKHbIX U OTEUYCCTBEHHBIX YYEHBIX B
(bopMupoBaHUE SKOIOIMIECKHUX HAYK.

PazsuTue 3xonorun B XX - XXI Bexe. OopMiIeHHE OCHOBHBIX HAIPABICHUN SKOJIIOTHIECKHX
nccnenosanuit. CoBpeMEHHBIHM 3Tall pa3sBUTHs SKonoruy. CornuanbHas Polb SKONTOTHIECKIX 3HAHUH.

IIpeamer u 3252494 IKOJIOTHU

OmpeieNnieHne SKOJOTHH KaK OJHON M3 BOKHEHIIUX OTpacied HaydIHbIX 3gaHud. OnpezeneHue
skonoruu D, Texkenem. Pors U. JlapsuHa B OPMHUPOBAHAHU 3KOJIOTHH KaK Hayku. Mecto sxosoruu B
cucteMe OMOJIOTMYECKHX HaAYK.

B3auMOCBS3h DKOJOTHH ¢ APYrMMH Haykamu. OOmas ¥ dacTHas 9KOJIOTHS, MOIMYJIANHOHHAT U
SKOCHCTEMHAs dKojIorus. DopMUpOBaHKE OOIIEH SKOIOTHH.

OCHOBHBIE Pa3/IeiIbl SKOJIOTUH: &y TIKOJIOTUS, IEMIKOJIOTUs], CHHIKOJIOTHA.



[lompasnencHWe OKONOTHHM 1O OTHOMIGHMIO K [peAMETaM H3y4eHHS — OKOJOIHS
MHKPOOPTaHM3MOB, TPHOOB, pacTeHMH, II0YB, JXHBOTHBIX, YEJIOBEKAa, CEIbCKOXO3SHCTBEHHAS,
IPOMBIIUIEHHAs, 00mas | T.1.; 0 CpeaM X KOMIOHEHTaM — KOJIOTHUs CyIIH, IPECHBIX BOLOEMOB,
MopeH, Kpaitnero Cesepa, BBICOKOIOpUH, XUMUYECKAs!, pagiallMOHHas U T.1I.

Meronpl 3KOJNOTHYECKHX HCCIeNOBaHUH. Maremarnueckue MeETOABI U MaTeMaTHYeCKOe
MOJIEJIUPOBAHKE B HKOJIOTHH.

CospeMeHHBIE IPOOIIEMBI 3KOJIOIHH. B3aUMOCBA3B 5K0NIOTHH ¢ OXpaHOo# mpuposl. [IpuMererre
9KOJIOTMYECKHX 3HAHUH IIPpU pa3paboTKe Mep M0 OXpaHe MPUPOABI U PAHOHAIBLHOMY HCIIOIb30BAHHIO
IPUPOAHEIX pecypcoB. OxpaHa M pPalMOHANBbHOE HCIONB30BAHHE OKPY)KAlOIEH Cpemsl —
HEOOXOTUMBIH 3Tall COBPEMEHHOTO Pa3BUTHS 00IIECTBA.

O6mue nousaTus o 6uocdepe

Ompenenenue, CTpykTypa U 3Bosonus Ouocheprl. Ompenenenne momstus Ouochepsr JK.B.
Jlamapxom, B.M. Bepmanckum, H.@. Peiimepcom, ®@. Pamammom u mp. Pacmpernenenue xusHu B
oumochepe. Yuenue B.M. Bepramckoro o Oumocdepe. I'pammiuer Guocdepsr. KuBoe, kocHoe u
OHMOKOCHOE BelllecTBa, ciaratromue Ouocdepy. Pors xuBoro Bemectsa B Guochepe. ['eoxummueckas
POJIB XXHBOIO BellecTBa. buoreoxmmudeckue npuHuounel B.M. Bepuanckoro. I'panumsl 6uochepsi.
OcHOBHBIE KOMIIOHEHTBI OHOCheEpEl: atMocdepa, tuTochepa U rugpochepa. Baxreimue npusHaky
6uochepsl. DBomonus Ouocheps.

Hcrounuk sHepruum B Omocdepe. Dorocunte3. Bo3nukHoBeHHE Guochepsl. DopmupoBaHme
coBpeMeHHOl 6uocdepsl. Pacnpenenenue xu3nu B 6uoctepe. ConmHeunas pamuanys Kak OCHOBHOM
HCTOYHMK OJHepruum B Ouocdepe. PoTocHHTE3 — TIIIaBHBIH OIpEAEISIONIHNM JSIEMEHT TeHe3uca
6uochepsl. Poip GoTocHHTE3NPYIOMMX PAaCTEHHU B PE3KOM IOBBHIIIEHHH COIEPXKAHUS KHCIOPOAa B
arMocepe u B popmupoBanur m04B. [Ipomeccsl Guonoru3anuu moBepxHocTH 3emiu. KocMmuueckas
POJIb 3€TICHBIX PACTCHHIM.

IonsTtue sxocucremel. OCHOBHBIE CTPYKTYpPHI 3KocucTeM. Paznoobpasue cpen 6uocdepsr.

PazHooOpa3ue BUIOB JKMBOTHBIX U pacTeHuil. CHCTEMHBIN MOIX0] B H3y4eHUH XUBOro. Obmue
IIOHATHS 00 SKOCHCTEME, €€ IEMEHTaxX, CTPYKType M CBs3sAX. Mepapxudeckas OpraHH3alds CHCTEM.
VYpoBHH  OpraHu3allid JKUBOM  MAaTepU: MOJEKYJISIPHO-TeHETHYECKHM, OHTOTCHETHYECKUH,
HOIMYJISIIHOHHO-BUIOBOH U OMOTeOIeHOTHYECKU-OHO0ChepHBIi.

XapaKTEepUCTHKA KOJOIMYECKOM HMepapXWU >KUBBIX OPraHW3MOB: BHJI, IOITYJISLHUS, OHOIEHO3,
sxocucreMa u 6uochepa. Konnenmumu sxocucrem (A. Ternecnu) u 6Guoreoneno3os (B.H.Cykaues).

OKocucTeMa KaK OCHOBHAas CIPYKTypHas emuHHNa Owocdepbl. CTPYyKTYpHBIE 3JIEMEHTHI
9KOCHUCTEMBI: OMOTOI — HEOPraHUYECKHiA cyOCcTpaT i OHOIIEHO3 — COBOKYITHOCTE JKHBBIX OPTaHU3MOB.
Arposkocucremel. Yuenue o OumoneHo3ax B.H. CykaueBa. OCHOBHBIE KOMIIOHEHTHI OHOIIEHO3a:
abHoTHYeCKOe OKpYXEHHE, IPOIYIEHTHl, KOHCYMEHTH W pemyieHThl. OTHOIIEHWsS OPraHW3MOB B
OuoneHo3ax: MyTyamm3M (cuMOMO3), KOMMEHCAIH3M, HeHTpamu3M (aMeHcanusM), OuoTpodus
(XUIIHUYECTBO, MAPA3UTH3M ), KOHKYPEHITHSL.

IInmeBple memu u cetd. [IumeBBle B3aUMOOTHOIIEHHWS JKUBBIX OPraHM3MOB — OCHOBA
(GyHKIHOHHPOBAHUS SKOCHCTEM.

Henu w nukiael nutaHus. [IummeBble e W IUINEBbIE CETH. 3BEHbS MHINEBOH LENH —
OPOAYIEHTHl (aBTOTPO(dBI), KOHCYMEHTHI (TeTepoTpodbl) U PpPEOyLEeHTHl, HIH JECTPYKTOPEI
(rerepotpodsr). IluineBble Iemy BhIEJAHWS M IENH Pa3lIoXKeHHS. 1podHUecKre YPOBHH — MECTO
Ka)X[IOTO 3BE€HA B LIETIU IIUTAHUS.

Tumbl TpoduuecKux Iiemed: mHUImeBas LeNb XWIMHUKOB, IHIIEBas IENb I[apasuToB U
canpoTtpodHas ens muTaHus. Tpodudeckue ceTd GHOLEH030B.



KpyroBopoTs! BeIECTB 1 OTOK SHEPriy. Pasimans MexTy KpyroBOopOTOM BELIECTB U OTOKOM
9Hepruu B 6uocdepe. buonorunyeckye i reoNIorTIecKue KPyroBOpOTEL.

Bbroreoxumuueckmii  kpyroBopor. OCHOBHBEIE THIBI OGHOT€OXHMHYECKIX KpyTrOBOPOTOB:
KpyroBOpOT BOABI, KPYTrOBOPOT 3JIEMCHTOB B ra3000pa3sHOi (ase W KpyroBOpPOT 3IE€MEHTOB B
ocano4HOH (ase. bruochepHsIe MUKIBI yIiiepoaa, KHCIOPOa, a30Ta, CepHI, dbocdopa u 1p. 37€EMEHTOB.
KpyroBopot Bozb! 1 ee Gaanc Ha IIaHETE.

CrabunsHocTs GmOChepsl. DHepreTuka >KocucTeM. [I0TOK 3HEPTHH B 3KOCHCTEMAX. Iorepu
SHEPIUH IPH IEPEXOJie C OAHOTO TPOPUUECKOTO yPOBHs Ha APYroi. DHepreTudeckas 3pheKTHBHOCT
pacTeHuH, JKUBOTHBIX, COOOIIECTB (IHUINEBHIX IIeTei).

PenynenTHOE 3B€HO dKOCHCTeM. TpH IyTH BO3BPAIEHHS IATATENHHBIX BEIIECTB B HOBBIE IUK/IbI
TIOTJIOMIEHHUS: IpsiMast TIepe/iaya MUTATENIbHBIX BEIIECTB OT PACTEHUS K PACTEHHIO CHMOMOTHYECKUMHU
OpraHu3MaMH, JAETPUTHAs NHUINEBas LEMb, IEPBUYHAS SKCKPEIUs XUBOTHBIX (IACTOMINHAS IHIIEBAs
LeIb).

IIponykruBHOCTE 3KOCHCTeM. IIpomykims skocucTeM. IlepBuuHAs M BTOPUYHAS MPOIYKIIHSL
Banosas u BropuyHas mpoxykuus. IlepeudHas mpomykuus. 3HauyeHne GOTOCHHTE3a M XEMOCHHTE3A.
OCHOBHBIE TPYNIBI IPOYNEHTOB HA3eMHBIX M BOAHBIX SKOCHCTEM. IIpOMyKTHBHOCTH HA3eMHBIX U
BOJHBIX 9KOCHCTEM.

B03MOXHOCTH yBeNMYEHMs II€PBHYHOM HPOLYKIMH (HUTONEHO30B. BTOpHYHAS IIPOLYKIIHL
KoHCyMeHTHI HaseMHBIX M BOIHBIX oKocucTeM. COOTHOINIEHHE O6HOMAcChl IPOLYLEHTOB H
KOHCYMEHTOB B Ha3€MHBIX M BOIHBIX 5KOCHCTEMaxX. PemyleHTBl W HeCTpyKIHS OpPraHH4eCcKOro
BEILIECTBA B 9KOCHUCTEMAX.

OKoJIoruYecKre MupaMusl. [IMpaMu/bl YUCIEHHOCTH, GHOMACCHl M SHEPTHM. DKOJIOTHYecKas
sdpdexruBaocts u KITJI sxocucTeM.

®axTopbl Aerpaganuu 6uocdepol

BoO3HHKHOBEHHE ITIOTEHIMANBHOM yrpo3bl OKOJOTHYECKOMY pAaBHOBECHIO B Omochepe.
PaspymurensHoe BosaelicTBre Ha GHOChEPY TEXHHYECKOTrO IIPOrpecca | AeMOrpadHueckoro B3phIBa.
BivsiHre IPOMBIIIEHHBIX B CETBCKOXO03SHCTBCHHBIX TEXHOJIOTUH Ha OKPYIKAOIIYIO CPELy.

ITpo6.aema 3arpsisHeHus1 GHMochepPhI U €€ IKOJOTHIECKoe 3HAYCHHE

IIpobiiema 3arps3sHEHHs W BO3MOXKHOCTH CaMOOYHINCHHS OKpYXKaromed cpedpl. Ilpupoma u
CBOMCTBA 3arps3HEHUi OKpyxaromel cpensl. Kiaccubukanus 3arpssHennmii:  Qusuueckue,
XAMUYeCKHe M Omonorumueckue. Pasznuuuss Mexmy XMMHYECKHMMH 3arps3HEHHS M HaKOILUICHHSIMHU
0TX0z0B. L{upKyisiius 3arps3Henuit B atMocdepe, mutochepe u ruppocdepe. [IpuurHL! 3arps3HeHns
OKpy»arommei cpenpl. BxiaroueHue 3arpssHeHHE B TpOoQHUUYECKHE CETH 3KOCHCTEM. | 06alpHOE H
MECTHOE pacIpOCTpaHeHHE 3arpA3HAIOIINX BEIECTB B Ouochepe.

3arpsisHenne aTMocdepbl

CoctaB aTMochepHOTo BO3[yXa M €ro H3MeHeHWe. VICTOYHWKA 3arpasHeHHH aTMocdepsl.
OcHOBHEIE BEIECTBA, 3arpsA3HsIOmEe atMochepy. IlociencTBus 3arpsa3HeHns aTMOC(ephL.

Bimsnve 3arpssHeHus atMocheps! Ha GHOreo-XUMIYECKHe [UKIIBI YIIIEPOa, KACIOPOAa, a30Ta
H JIp. 3JIEMEHTOB.

Bnusnue 3arpsasHenuii atMoceps! Ha pacTeHus. UyBCTBHTEIBFHOCTh PACTEHUM K 3arPSI3HEHUIO
atMoceprl. lcmonp30oBaHMe pacTEHHMil B KadyeCcTBe OHOMHOWKATOPOB 3arps3HeHuil. OCHOBHEIE
IPU3HAKH HWHTOKCHKAIlMM pAcTeHUM pa3NIWYHBIMA XUMHUYECKHUMH coenuHeHusMu. HaxomneHune
3arps3HEHUM B TKAHSIX PacTeHHM. DKOJOTHYECKUE MPHUHIMIIEI pa3MEIeHNs 3€JIEHbIX HacaXIeHUU B
ropoJax ¥ MPOMBIIUIEHHBIX IEHTpaxX.

BosgelicTBue aTMOC(hEpHBIX 3arpsA3HEHUH Ha )KUBOTHBIX U UeJloBeKa UyBCTBHUTEIHHOCTD JKMBBIX
OpPraHu3MOB K 3arps3HeHuI0 arMocgepsl. [lyTH MHTOKCHKAaLMK XHUBOTHBIX K 4ejloBeKa. CHMITOMBI



OTpaBlieHHs arMOChEpHBIMH 3arps3HeHHAMH. OCHOBHBIE WHTOKCHKAaHTBI JXMBOTHBIX M YE€NIOBCKA.
BozjeiicTBre TabauHOrO IObIMa. boppba ¢ 3arpssHendeM arMocdepbl W OXpaHa arMOC(epHOro
BO3/yXa.

3arpsizHeHHe NI0YB

OCHOBHbIE VCTOYHHUKH 3arps3HEHHs II0YB: IIPOMBIIUICHHOE M  CEIBCKOXO3SHCTBECHHOE
IPOM3BOJCTBO, TPAHCIOPT U Ap. LIMpKymsamms 3arpssHenuit B Guocdepe: atMocepa — mousa —
ruapochepa. IToupa Kak NOCPEIHHK MEXTy aTMochepol u ruapochepoit [y 3arpAsHAIOMAX
BEIIIECTB.

Busl 3arps3HSIONMX BEMIECTB W IOCIHENCTBHS 3arps3HEHHMs MOYB. BHIBI 3arpsA3HSIONIAX
BEIIECTB: MHHEPAIbHBIE W OpPraHMYecKHe yNOOpeHHWs, NEeCTHUHIBL, CONH TDKEIbIX METaIlIoB,
DaIMOaKTHBHAS TBUIb, OTXOXBI IPOMBINUIEHHOTO M  CEIhCKOXO3SHCTBEHHOIO  IPOH3BOJCTE,
KOMMYHAJIHO-OBITOBEIE OTXOMBI ¥ T.A. Bo3pacTaHHe pONM XHUMHYECKHX ynoOpeHuii B HapyLICHAH
SKOJIOTHYECKOTO PABHOBECHS B GHOLEHO3aX MOUB. PONb XUMIYeCKHX yIOOPCHHH, 0COOEHHO HUTPATOB
1 GocharoB B yXyAIIEHAN Ka4eCTBA MUIIEBBIX IPOIXYKTOB.

BlusHEE MHHEPANbHBIX yIOOpeHHil Ha 3I0POBEE UENOBEKA M Ha CTAOMIBHOCTH arpoleHO30B.
Hapymmernye OHOT€OXHMHYECKMX LMKIOB U APYTHE IOCIENCTBHS 3arpsA3HEHHS IIOUB. Bnusaue
3arps3HeHmi mous Ha Giopy u dpayHy, Ha OHOLCHO3HI B IIETIOM.

3arps3HEHHUE MOYB ECTHIMAAMHE U €r0 3KOJIOTHIECKUE IIOCTEICTBHS. Ocobast poJib IECTULIUIOB
B 3arpa3HEHMH I04B. IIpelHAMEPEHHOE DPACIBUICHHE IECTHLUMIOB UL 6oppOBI C MapasuTaMH
YelIOBEKa ¥ SKMBOTHBIX, C BPEIUTEIAMH M GONE3HIMM PACTEeHWH, C COPHsKaMH. BHIBI MECTALUIOB:
WHCEKTHIMOEL, (QYHIHUIWIOB, TepOMIUAbl, POACHTHLUIBI (3001MIbl), HEMATOLHUIEL, apOOpPHIMIEL
aKapuIuIbL. TOKCHYHOCTh MECTHIHUIOB W OKOJOTMYECKHE MOCIEACTBAS HX NPUMEHCHHS. DopmEI
BO3EHCTBHS TECTHLMNOB — JEMOIKOJIOTHYecKas H OmoreHotndeckas. IIpiMoe H KOCBEHHOE
BO3IEMCTBUS IECTUIMIOB Ha QIIopy, GayHy 1 OHOIIEHO3HI B IIEJIOM.

3arpsisHeHHe KOHTHHEHTAJILHBIX H 0KeaAHHIEeCKAX BO/

3arps3HeHre KOHTUHEHTAIbHBIX U OKEaHHYECKHX BOI — npobnema Hamux JHeH. OCOOEHHOCTH
JaHHON IPOOJIEMBL: PaCTBOPUMOCTh MHOTHX 3arpsA3HUTENCH, IEPEHOC UX Ha OOoJBIIIE PACCTOSHUS,
TOMOTEHHOCTh BOJHOW Cpelbl, He3HAYUTEIHHOE COIEPXKAHHE KHCIOPOAa B BOAC, MCHAIOMICECA B
3aBHCHMOCTH OT CTEIIEHH 3arpsA3HEeHUs 1 TEMIIEPATyPhl BOIBL.

Tumel 3arps3HeHuil BOA: OHOJOrHYECKOe (MHKPOOPraHM3MBI H CIIOCOOHBIE K OpPOXKEHHIO
OpraHHYECKHUE BEMIECTBA); XUMUIECKOE (BCEBO3MOXKHBIE TOKCHIHBIE UK U3MCHAIOIINE COCTAB BOJIHOM
Cpelibl BEIIECTBA) i (pU3HUecKoe (HarpeBaHNUE, PAIMOAKTHBHOCTD).

JKOJNOTHUEeCKHe MOC/IEICTBHS 3arpA3HEHNs NPUPOIHBIX BOA. BosmelicTeue 3arps3sHEHHH Ha
6HOTHUCCKHE U a6HoTHIECKHe HaKTOPhI IPHPOIHBIX BoA. OCOOGEHHOCTH BO3/EHCTBHS 3arpA3HEHUH Ha
IPOTOYHBIE ¥ CTOSTIKE BOABL IIponiecchl 9BTpHUKAIMY CTOTIAX BOA.

Temn ¥ 3Tambl 3BTpH(GHMKAIME BOJOEMOB. BivsiHue 4UelIOBEKa Ha IMPOIECCHI IBTPUPUKALIHH.
BoseiicTBHEe XMMUYECKHX 3arpsi3HEHHH BoJl HA (UTOILIAHKTOH, MaKPOQHUTOB, 300IIAHKTOH, BOJXHBIX
GeCIlO3BOHOYHBIX M II03BOHOYHEIX JKHBOTHBIX. BIMSHHE OTHEIBHBIX XMMHYECKHX M TEILUIOBAIX
3arpA3HEHU Ha COCTOSHUE BOJHBIX OHOIICHO30B.

Jlerpaganus 6uoueHo30B U paspymenne GHochepsr

OCHOBHBIC TIPUYMHBI [erpajallid OWONEHO30B M  Pa3pylICHHSA ouocheprl. IIprumHEI
paspyIIeHHs PACTHTEIBHOrO HOKpOoBa Ha 3eMIle: YHMYTOKEHHE JICCOB, UPE3MCPHAT macTe0a CKOTa,
MOXKAapHL.

O6e3necenre W OIMyCTHIHUBAHME TeppUTOpHi. BosxedcTBHE HHIYCTPHATBHOTO ob1ecTBa Ha
GHOLEHO3bL. YIIPOILIEHHEe YKOCHCTEM IO BO3ACUCTBHEM HENOBEKA. PexpeannoHHOE BO3J€HCTBHE Ha
6uoneHo3sl. CMeHa coOOIIECTB.



Coxkparenne paCTUTENHFHOTO OKPOBA B pe3yJibTaTe HHTEHCH(DHUKAIMH CETbCKOXO03IHCTBEHHOTO
IIPOM3BOJCTBA. DPO3US U HAPYLIEHHE CTPYKTYPHI OYB. YHUUTOXKEHHE BIIOPEI U (QayHEl — pe3yabTaT
CBEPXMHTCHCHBHON XO3SHCTBEHHOH JEATENFHOCTH deloBeKa. MEpOIpHATHS 10 COXPAHEHHIO
€CTECTBCHHBIX OHOIEHO30B. DKOIOTHIECKHH MOHUTOPHHT U 9KOJIOTHYECKas TOKCHKOJIOTHs. HaydHere
OCHOBBI 9KOMOHHUTOPHHTA U SKOTOKCUKOJIOTHH.

Ormnpenenenue 3KOJIOTMYECKOI0 MOHHUTOPUHTA U KOTOKCHUKOJIOTHH, MX LeNd U 3amaun. Obrmas
XapaKTePUCTUKA COCTOSHMS OKDYIKAlOIleH MPUPOIHON Cpefsl M IKONOrHYecKuX cucreM. Kpurepuu
OLCHKH COCTOSIHUS 37I0POBbsl HACENIEHHUS, YKUBOTHOTO M PACTHUTEIHLHOIO MHpPA, TeOMOP(POIIOTHYECKOTO
COCTOSIHMSI TEPPUTOPUH. 3arpsA3HEHKME OKPYKaIOLIEH Cpe/ibl, OCHOBHBIE KOHTPOJIHPYEMBIE apaMeTphl
U HOPMHDOBAHME 3arpsA3HEHHs: IpPENeNbHO pomycrtumble KoHnentparuu (ITIK), npenmensro
nomycrtumsle BeIOpockl (II/IB), mpemensHO momyctumsle ypoBuHH (ITJ[Y), mpemeiabHO MOIYCTHMEIE
copocsr (IIIC) B BO3myxe, BoAe, MOYBE, PACTUTENHLHOCTH, MPOAYKTAaX MUTaHWS W OGumocyOcTparax.
IloHsATHE MOMTIOTAHT (3arpsi3HUTEND), KCEHOOHOTHK.

YpOBHH 3arpsA3HEHUS: JIOKAJIbHBIM, peTHOHATBHBIHN, IIo0anpHblil. Kiaccuukamus TOKCHYeCKIX
(akTopoB, Tokcuueckuil 3¢ ¢dexT. THIBI TOKCHYECKOrO BO3IECHCTBHS 3arpA3HSIONIMX BEINECTB Ha
YKMBOHM OpraHu3M: IIUTOTOKCHYECKOE, TEPATOreHHOE, reHeTndeckoe. [IyTu nepBUYHOTO TOKCHYECKOTO
s dexra. Bropudmsnii TOkCHUeCKu 3D HEKT.

[IpaMoe u KOCBEHHOE BO3AEHCTBHE TOKCHKAHTOB. I[IOHATHE IOPOTOBOTO YPOBHS. BHbI
MOHHUTOPHHIAa ¥ IIyTHM €ro peanu3aiud. Buasl MOHMTOpHHTa: TIJI00ATBHBINA, PErHOHAIBHBIN,
HAllMOHAJBHBIM,  JIOKAIbHBIHA,  MEIMKO-3KOJOTHYECKUH,  OHOJOTWYECKWi,  paauallMOHHEIH,
SKOTOKCHKOJIOTMYECKUH. MOHUTOPUHT IPUPOJHBIX CPEl: BO3YLIHBIN, BOJHBIH, TOYBEHHBIH.

Tpancdhopmariust TOKCHYECKHX BEIIECTB B OKOCHUCTeMax. MUrpamus [OJUIFOTAHTOB II0
TPOQUUECKUM IIETISIM.

IKOJ0rHYeCKHe 0OCHOBBI PAIIHOHAJIHHOI0 MCI0JIE30BAHUS OHOJOTHIECKHX PeCyPCcoB

bropecypcrl 3emnn — GHooruyeckas OCHOBa YKU3HEAEATEIFHOCTH Jiroaeid. Bo300HOBISIEMOCTE
Ouonornyeckux pecypcoB. OCHOBHBIE HPUHIUIEI PAIMOHATIHHOTO HCIIOIB30BAHUS OHMOJOTHYECKUX
pecypcoB. bronornyeckue pecypchl Kak HCTOUHUKHU MHUIIEBBIX MIPOAYKTOB, TEXHOJIOTHYECKOTO CHIPHS,
JIEKapCTBEHHBIX MIPENapaToB H T.1.

Pexpeanms wu  TypusM. Kraccuduxanus  Owmomormueckux — pecypcoB.  CoxpaHeHue
HEJIETPaJPOBAHHEIX 9KOCHUCTEM, CO3/IaHME 3aIIOBEIHUKOB M APYTUX OXpaHIEMBIX TeppuTopuil. [Iytn
coxXpaHeHHs pa3sHooOpasus >kuBoro. CoxpaHeHWEe W MOJJIEpP)KAHHE TEHETHYECKOTO pPasHo0Opasus
KH3HU.

OnrTuMuzamnusi TIPOLECCOB OKCIUTyaTallMd MW JKOJOTHYECKHH MOHHTOPHHI MPHPOIHBIX
skocucteM. ONTUMH3aIMs AaHTPOIOTEHHOTO BO3JEHCTBHS M PEKPEAIMOHHOTO HCIIOJIB30BAHMUS
IIPAPOIHBIX KOMILIEKCOB.

Cnmcok pexomMeHyeMoil TUTEPATyPbl

Ocnognas:

1. Mposnos, B.B. O6mas skonorus [DneKTpOHHBIA pecypc]: yueOHOe mocobue / B.B.
Hpo3moB. —CII6.: PoccHiicKuii TOCYIapCTBEHHBIN THAPOMETEOpOIOTHYecKui yHuBepcureT, 2011, —
410 c. — Pexxum moctyma: http://www.iprbookshop.ru/17949.html

2. EcbkoB, E. K. Oxonorus. 3akoHOMEpHOCTH, IpaBUJIa, IPUHIIMIIEL, TEOPHH, TCPMUHBL U
nonsatus : yue6Hoe nmocodue / E. K. EcbkoB. — 2-e u3n. — CaparoB: By3oBckoe o6pazoanue, 2019.
— 584 ¢. — ISBN 978-5-4487-0350-8. — Texcr : anextponHsii // LludpoBoii 06pa3oBaTebHbIN
pecypc IPR SMART: [caiiT]. — Pexum mocryma: https://www.iprbookshop.ru/79833 . html



3 O6mas 3KoJorus [DNeKTpoHHEIA pecypc]: yaeOuuk / M.A. IMamxeswd [d mp.]. —
JnexTpoH. TekcToBble nanuble. — CII6.: Cankr-TlerepOyprekuit FOPHBIH YHUBEPCHTET, 2015. — 354
c. — 978-5-94211-721-4. — Pexxum moctyna: http://www.iprbookshop.ru/71700.html

4. Cragauukwuii, . B. Dxonorns : yaeGuux mis By3os / I'. B. Cragaumkuit. — 12-e u3n.
— Cankr-Tlerep6ypr : XUMM3IAT, 2020. — 296 c. — ISBN 078-5-93808-350-1. — Teker:
snextponneni // Llupposoit obpasosarenbubi pecypc IPR SMART. — Pexxum pmoctyma:
https://www.iprbookshop.ru/97814.html

5. Jlononnumenvras:

1. Onym, ¥O. Dxonorust: B aByx Tomax [Texer] / 0. Onym. — M.: Mup, 1986. T.1. — 328

¢.; T.2. — 376 c. — Pexxum nocryna: 6ubmuoreunsiii porn JIMH CO PAH.

2. Axunmn, HW. [IpoMblieHHas 3KOJOTHS: MPUHIIIEL, MOAXOMbI, TEXHUYCCKHE PEIICHI
[Texcr]: yaeGuoe mocobue / H. Y. Axunus. — JloNronpy IHBIH: «Wuatemnexty», 2011. — 312 c. — Pexxum
pocTyma: 6ubmoreunsii porn JIMH CO PAH.

3. JImutpues, B.B. Ipukiaxuas sxosorus [Texcr]: yaeGHoe noco6ue / B. B. Imutpues, A. 1.
Kupos, A. H. Jlacroukun. — Mocksa: « Akamemus», 2008. — 608 c. — Pexxum mocryma: OuOIMOTEIHbIN
¢oun JIMH CO PAH.

4. 3apapsun, I'.A. Bpenenwe B MpUPOJOBENYECCKYIO Mukpobuosiornio  [Tekcer]: ydeOHOE
noco6ue / . A 3asapsun, H. H. Konorunosa. — Mocksa: KHIKHBI oM « Y HHBEPCHTETY, 2001.— 256
¢. — Pexxum moctyna: 6ubnuoreunsiit pong JIMH CO PAH.

5. 3unos, E.A. mapoGuosiorkss ¥ BOIHAS SKONOrWs (OpraHM3allusd, (GyHKIMOHUPOBAaHUE H
3arps3HeHne BOAHBIX dKocucTeM [Tekcr]: yuebHoe mocobue / E. A. 3unos. — Upxytck: MIpKyT. yH-T,
2008. — 138 ¢. — Pexxum nocryna: 6ubmoreunsiit dorx ITHB MHIT CO PAH.

6. Jmutpues, B. B. [Tpuxnaxuas sxonorus [Texcr]: y4eOHHK / B. B. JImutpues, A. Y. XXupos,
A. H. JIactouxus — Mocka: Axamemust, 2008. — 608 ¢. — Pesxum nocryna: 6ubmaoreunsiii porx JIMH
CO PAH.

7. Pyumn, A.B. DK0IOrus NOMyJIAIUA 1 COOOIIECTB [Texcr]: yaeGHuK st By30B / A. b. Pyt4uH.
— Mocksa: Axamzemus, 2006. — 352 ¢. — Pexxum noctyma: Gubmuoreunsiit gponn JIMH CO PAH.
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