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1. Ilpozpamma Kanouoamckozo IK3ameHna no CheyuanvbHoCmu
03.02.08 - Ikonozun (xumusn) na couckanue YueHou cmenenu kanoudama XUMUYECKUX HayK

IloHsTre 06 skomnorum - Hayke O B3aHMONEHCTBHAX OpraHu3MoB Mex1y co0ok U ¢ OKpyskaroweii cpenoii
4 » coobLuecTBa mozell B Leom u OKPYIKaIOIIeH MPUPONHON cpesoi,
usyyawueii GuotHueckue MEXaHU3Mbl  DEryisluMH W cTaGunusaLmu OKpY’>Karolei cpesl, ME€XaHH3Mbl,
obecreunBaroLLKe yCTONYHBOCTD JKH3HH.
Iloustie 06 sxomornueckol xumuy - Hayke 00 oOIMX XHMHYecKHx fnpoueccax ¥ B3aUMOJEHCTBHSX B
OKpy»kaloweH cpesie (3kochepe) H MOCIEACTBHSX TaKHX B3aHMOJCHCTBHIA.

ITonsiTve o Xumuueckoit skonorum - HayKe O poM M QYHKUMAX XHMHYECKHX 3KOPEryasaTopoB (Miu

9KOCHCTEMaAX.

Yenosek u cpena obuTaHus; XapaKTEPHbIE COCTOSIHUS CHCTEMBI "desioBek-cpefia o6HTaHUA". OCHOBEI
$usuonoruu Tpyma u KOM(OPTHBIE yCIIOBUA IKH3HEEATEBHOCTH B TexHoc¢epe. Kputepun GesomacHocty.
besonackocTs B upessbiuaitipix CHTYyaLMsIX.

2) Xumuyeckue snemenmer 6 buocghepe.

CTpykTypa M OCHOBHblE THMBI Onoreoxummuecknx wMKI0B. [10GanbHEE KpYroBOpOTHI yriepoaa,
kuciopoaa u soael. Kpyrosopors! a3ora, ¢ocdopa u cepel. Kpyrosopotel paanoaktismbix 3JIEMEHTOB, PTYTH W
APYTHX THKENbIX MeTal10B. OCHOBHblE MyTH BO3Bpara BelecTs B Kpyrosopor. IlpeBpamienus ammximueckx
MPOLECCOB B LIMKTUYECKHE - OCHOBA OXPaHbl MPHPO/BI U NPUCYIIHX €# KPYTOBOPOTOB BELIECTB.

1) Bewecmea-3azpssnumenu (noantomanme, Kcenobuomuxy)  oxpyosicaioweii cpeonl.  Tokcuynocm.

Cmanoapmer kavecmea cpeow..

O6bem npousBoacTBa XuUMMuecKHX MPOAYKTOB B COBPEMEHHOM MHpPE (OCHOBHbIE HEOpraHuyeckue u
OPraHH4ecKHe NpONYKThbl, YNOOPEHHs, CPeaCTBA 3alUTbI pacTenuii GOpbObl ¢ BpeAHBIMH HACEKOMbBIMH M np.,
fIaCTMACChI, XHMUYECKHE BOJIOKHA, KPACHTENH M POJCTBEHHbIE NPOAYKTbI U Ap.).

OGnactu  npumeHeHus (monyyeHue SHepruM, B cenbCKOM XO3sHCTBE, B GbITY, TpaHcmopre u T.A.).
Pacnipoctpanenue B okpyskaroweit cpezie (nepeHoc Mexay pa3iH4HBIMH Cpelamu: BOJa - 1o4Ba, BOJA - BO3AYX,
MOYBA - BO3AYX; MOCTYIICHHE W HAKOIUIEHHE B JKMBBIX BOIHBIX U Ha3eMHBIX OpraHu3Max; reorpaduyeckuii u
GHoTHUeckmii nepeHoc). VcTOHuYHBOCTE M CMOCOGHOCTE K pasfiosKeHHIO. [IpeBpaienns mnommoranToB
(abroruueckue TIpCBPALLCHUA:OKHCIIUTE/IbHBIE,  BOCCTAHOBHMTENbHbIE W FMAPOJIMTHYECKHE  MPOLIECCHI,
(hOTOXMMHUECKHE peaKLMH, PeaKLMH MOJTIOTAHTOB ¢ MPUPOAHBIMH COCAMHEHUAMH; GHOTHYECKHE NPEBpAILEHHS -
ACTOKCHUKALMA, N€rpajauus WM aKTHBALMA - COSAMHEHMH METa/IoB M OpPraHH4eCKHX IMOCTOPOHHHMX BELLECTB:
PO/Ib MHOTOGYHKLHOHATIBHBIX OKCHZA3, TIePOKCHAA3 M NpYrHX (EPMEHTHBIX KOMILIEKCOB; OKMCJIMTEJIbHBIH,
BOCCTAHOBUTE/IbHbIH, TMIADOIMTHYECKMA M KOHBIOTATHBHBIH MeXaHH3MBI Grotuyeckoro nexopupoBanms
XJIOPHPOBAHHBIX MOJUTIOTAHTOB Ha mpumepe JIJIT).

Onpenenenve ¥ 3a7aunm 5KOTOKCHKOJIOTHH (BbIsIBNIEHHE CTeneHM M (yHKLMH 9KOCHCTEM, a TaKKe
pa3paboTka neueGHbIX MeponpusaTHii). OLeHKa XHMHYECKHX MPOAYKTOB C MOMOLLUBLK) 3KOTOKCHKONOTHYECKOTO
NpoQuIBHOrO aHaIH3a.

4) Jxonoauueckasn xumus ammocgepor

Obwas xapakTepucTHKa M ra3oBblif cOCTaB atMocdepsbl. Ponb pasnuuHbIX mpoueccos B bopmupoBanuu
XHMHHECKOro COCTaBa aTMOC(HEpbl U TEMIIEPATYPHOTO pexuMa 3eMIu.

MaccoBsle 1 npyrue sarpssuurenu aTMOC(hepHOro Bo3ayxa (adpo30iiH, JMOKCHA Cepbl, OKHCIIBI a30Ta,
YTapHbIH ra3 W neTyuWe YIJeBOAOPOBI, BKIIOYAs OeH3(a)nupeH W apyrue KaHUeporeHHbie, MYyTareHHble H
TEPATOrCHHBIE COCMHEHUS). DMUCCHS (BbIAEIEHHE) H HMMHCHS (HakonieHHe) BpeaHbIX BellecTs. [HrueHuyeckye
KPHTEPHH YHCTOTBI BO3ayXa.

TpaHcrpanHuHbIH nepeHoc 3arpsizHeHuit. "[TapHuKoBBIA" 3¢ dekT. O30HHDIN 3aMHUTHDIH CIIOM.

XHMMHKO-TEXHOIOTHYECKHE OCHOBBI OYMCTKM Ia30BbIX BbIOPOCOB MpeanpuaTHii TPaHCMOpTa, XUMHYECKOM
NPOMBIILICHHOCTH, YEPHOH M LIBETHOH METaJLTYPriM, TEILIOBbIX 9JIEKTPOCTAHLIMH,

5) Oxonoeuveckas xumus 2uopocgepur

XapakTepucTHKa U XHMHYECKHH COCTaB ruapocdepbl. CocTOsHHE MOBEPXHOCTHBIX M MOM3EMHBIX BOZ.
[lorpeGHocTs B Bome (Mcmonb3oBaHHe BombI W BoponorpebneHue). IIpo6nemMsl NOKanbHOrO M rI0GATBHOrO
3arpasHeHus Boabl. CTaHOApThl KAYeCTBa BO/bI,

XHMHS M 9KOJIOTHA MNpPHUPOAHBIX Box. OBLume NPEACTaBACHUS O THAPOXMMHH H THAPOGHONIOTHH.
ATpomnoreHHoe 3BTpo(HpoBaHHe BOAOEMOB. JIMraHAHbIA COCTAB M (DOpPMbI CYIIECTBOBAHHS HOHOB MEPEXOHBIX



BOZIHOIA cpeztbl. Pontb 10HHBIX OTJIOKEeHHH B hopMHUpoBaHHH kauecTpa BOZIHO# Cpenpl.

Ipouecchr camoounmenug BOZHBIX 3KOCHCcTeM. Bupp 3arpsA3HEHUH U KaHajbl CaMOOYHILEHUS BOIHOM
Cpeabl. DHU3HKO-XHMHYeCKHe MPOLIECCBI  Ha TrpaHHue paszena ba3. Xumuueckoe u MHKPOGHOIOrHYecKkoe
CaMOOYHIIIeHueE, BHOI"CHHOC HHHHHHpOBaHHe PaauKanbHBIX nmpoueccos CaMOOYH
MPHPOAHEIX BogaX. Moaenuposanue MOBEACHHS 3arpA3HSIOIINX BelecTs B NPHPOIHBIX BOJAX.

XHMHKO-GHOMOrMYeckme MIPOLIECCEl B CTOYHBIX BOmAX. XapaKTepucTHKa  CTOYHbIX BOA H BH/BI
3arpA3HeHHA. TeXHOOrus oyvmcTky CTOUHBIX BOA. DKOXHMHYeCKHe TpeGoBamHs K OYMCTKE CTOYHBIX BOJI.
Ocobennoctn Groxumuueckoii OYHMCTKH CTOYHBIX BOJ,

DU3HKO-XUMHYECKHE U 9KOJIOrO-TEXHOIOrHYECKHe METOIBI BOAOOUHCTKY 1 BOZonoAroToBkH. I[oaroroska

MATBEBON BOJBI. anMeHeHHC XJIOpa, O30Ha U NepoKcHaa BOOpoaa B o6pa60TKe BOIBI MU OYHUCTKE CTOYHBIX BOA.
MCTOIIBI JIOKaJIbHOH OYHCTKH CTOYHBIX BOJ.

6) xonozo-xumuveckue npobnemol cyuwu (noyse, Heopa, pecypcer)

Ob6was xapakrepucrika, cocras u dyHKkuMH nuTOChEpEL. [TouypeHHbE pecypebl. Du3nKo-XHUMHYeCKkHe
OCHOBBI NIOYBEHHOr0 mionopoaus. Ilousa, Boxa u PKHBBIE OpraHu3Mbl. Sposus mous. ITpoGaems 3arpA3HeHuUs
TIOYBEHHBIX SKOCHCTEM. 3arpsi3HeHue rnoys NECTULIHAAMH W IPYTHMH NOJUTFOTAHTAMM, [Tpo6aema 6Hoyn06peHHit u

MepepadoTKH OTXOAO0B, COBMECTHMBIE ¢ OKpY’KaroLei cpeoi.

[Ipo6nema kauectsa MPOAYKTOB nHTaHHs. [loHstwe o "mommuuHOCTH" MUK, ['€HHO-HHXKeHepHBble
acnekTsl 6Mobe3onacHocTH.

7)Paouoaxmusnocme xax sazpasnalowul pakmop

Pannaunonnas yrposa s COBPEMEHHOM Mupe. BoeHHbIi ANEPHBIA KOMIUIEKC. ATOMHas SHEpPreTHKa.
PannoaktusHele oTxomel M OTpabOTaHHOEe filepHOE TOrUIHEO. Pacuimpenue macuraGos PaaHoOaKTHBHOIO

8) Sxonoeun u snepeemuxa

Tepmonunamuueckue acnexrsi B3aMMOJCHCTBHS CBETOBOM JHeprum c 9KOCHCTeMaMH M crnoco6el
TPEBPALUCHHS SHEPriK BHYTPH chcTeMbl. COOTHOLIEHUe MEKAY KOTTHYECTBOM H Ka4€CTBOM SHEPrHH.

OHepreTuyeckue PECYPCBI M MOKUCK HOBBIX MCTOYHMKOB SHepruu. Bo3oGHosemsie u HEBO300OHOBIIsiEMbIE
SHEpPreTHyeckue pecypchl. BHosHepreTHka xemo-u oTocunTesa. Duepreruueckue CHCTEMBI, OCHOBaHHbIE Ha

npoueccax. buoreoxumuueckue npeobpasoBaTe/n 3Hepruu. BoznoponHoe Ttomameo kak mcrounux 3HEPrUH.
[Ipo6rema nonyuenus 9HEpPruu u3 Guomaccsl.

9) Monumopune cocmosnus OKpYyJHcanwen cpedwvt u Memoov: ananusa 3A2PAZHAIOWUX Geuyecme

MonuTopuur kak cucTema HaGOneHHs W KOHTPOJI4 38 COCTOAHHEM OKpYKatoLLeit cpespi. YpoBH# cHcTem
MOHHTOPHHIa: CaHUTaPHO-TOKCHKOJIOTHYECKHH, IKONOrHYECKHUii 1 OuochepHblii.

OcHOBHBIE KOHTPOTHPYeMbIe fapaMeTpbl U HOPMUPOBaHHE 3arpA3HEHMI OKkpy2xatoweii cpensr (11K, IM/IB,
ITAY, IAC) B Bo3ayxe, Boze, T0YBE, PAaCTHTEILHOCTH H MPOAYKTAX MMUTaHMS,

OcHoBHble MeTOMIBI U MPUGOPBI KOHTPOIS COCTOSHHS aTMocepbl, ruapocoepsi, JUTOChEpsl ¥ GHOTEI.

XapaKkTepHCTHKa IKOTOKCHKAHTOB 1 METONI0B HX KOHTpOJis. BHONMOrHyeckoe neiicTere 1 kiacch OMacHOCTH
BewecTs. [lpamoe W "ckpbiToe" neiicTBye. KymynatusHeiii  s¢pdexr. YyBcTBUTENBHOCTE, TOYHOCTD U
M30MpPaTeIbHOCTb METOIOB KOHTposi. Kiacesl npuGopos. HenpepbiBHbiii 1 nepuoauueckuii KOHTpOJb. O6actp
TIPUMEHCHHA W NEpCNeKTUBBI  pasBUTHS XMMMYECKHX,  GHOXHMMYECKHX, Xpomarorpaduueckux,
CTEKTPOCKOMMYECKHX, MacC-CEKTPOMETPHYECKHX, 3ICKTPOXMMHYECKHX U JINAAPHBIX METO/IOB MOHHMTOpPHHTa.

10)Oyenxa eo30eiicmeus na OKPYHCAIOWYIO CPeOY U IKOI02UYECKAs] 9KCnepmusa

Opranmsauus ¥ pasBUTHS AeSTENBHOCTH Mo YNPAB/ICHHIO BO3NEHCTBHEM Ha OKpYXKAOLIYHO cpeay B
Poccuiickoii Denepaunu; opraHu3auus paboT npH mpoBeaeHHH FOCYNapCTBEHHOW M  0OLUECTBEHHOM
3KOJIOTHYECKOH IKCMIEPTH3bI; AHATH3 PACYETOB 3arpASHEHHs NPU3EMHOTO €105 aTMOC(hepHOro BO3/1yXa, BOJOEMOB,
Pa3MEpOB CaHMTAPHO-3ALUMTHBIX 30H. AHAIM3 HCTOYHHKOB 3arpA3HeHHs aTMOCHEpLI, MOYBBI H BOAHBIX 0GBEKTOB,
ONPEACICHHE IPHOPUTETHBIX 3arPA3HAIOLIMX BELUECTB H HCTOUHHKOB 3arpsA3HeHwus.

11) Hpomviunennas sxonozus u mexnuxa 3auumo OKpyscaroweil cpedwt

Hepapxuueckas OpraHu3auus NMPOH3BOACTBEHHBIX NpOLECCOB, obwre  3aKOHOMepHOCTH
MPOH3BOJCTBEHHBIX MPOLIECCOB. DKONOrMYECKas MONTUTHKA Pa3sBHTHs NPOM3BOJCTBA: KOMIUIEKCHOE HCTONB30BAHKE
CBIPBEBBIX M SHEPreTHYECKHX PECYpCOB, CO3JaHHE 3aMKHYTBIX MPOM3BOACTBEHHbBIX LMKIOB, KOMGUHHPOBAHHE U
KOOMepaLus Npou3BOCTB.

Annapatypa, TeXHOJIOPHYECKHE CXeMbl H YCTAHOBKH OYMCTKHM OTXOASLUMX Ta30B OT BPEIHBIX M LEHHbIX
KOMITOHEHTOB.



Texnonomqecme CXEMbl U YCTAaHOBKH OYMCTKHU CTOYHBIX BOJ OT CONCPXKALLUMXCS B HHUX NOJUTKOTAHTOB
MeX&HH‘-leCKPlMM, XHMUYECKHMHU, CI)H3HKO-XHMH‘-leCKHMH, 6HOXHMH‘{CCKHMH H Ip. METOAaMH.

Texnonorus u o6opynosanue PCKYTEpaliiy TBEPABIX MPOMBILIIEHHBIX U GBITOBBIX OTXOZI0B.

2 llpozpamma  kanouoamckozo xzamena o cneuuanshocmu 03.02.08 — Ixonozun (s
XUMUU U He(hmexumuu) na couckanue YHUEHOU cmenenu kanoudama mexnuyeckux Hayk

1). Obwas skonozusn

1. Okonorus: onpenenenue, 06beKThI H3y4eHUs, QyHNAMEHTAIbHbIE M MPHKIAAHBIE byHkuuy v 3anaum.
CrpykTypa skonorun. MecTo 3ko0oruu B creTeme HayuHbIX 3HaHWH. MicTopus pasBuTHs skojorum kak HayKH,
aYTIKOIIOT U, I€M-3KOJIOTHsl, CHHIKOJIOTHsl, HH)KEHEPHAs KOOI K.

2. OCHOBHBbIE 3Tarbl Pa3sBHTHA SKONOTMH. OTaMume COBPEMEHHBIX TpPE/CTaBIeHUM 06 3KOJOTMM OT
onpeneneHus 3.I'ekkens. DKOIOrMS — TeopeTHYeckas OCHOBA OXpaHbI OKpYXalOIeH NPUPOXHOH cpeabl W
PALMOHATLHOrO HCTIONB30BAHHSA MPHPOIHBIX PECYPCOB.

3. Onpenenenue nowsTHs  «cpenay. 3aKOHOMEPHOCTH  pacnpeseneHus OpraHusmMoB B cpene.
Knaccudukauus skonornueckux axtopoB. KoHuenuus skonornueckux haxropos. Konuenuus JTUMHTHPYIOLLMX
akTopoB. TonepaHTHOCT, 30HBI ONTUMyMa M neccuiMyma. BsaumoneicTBHe sKkoMOrHueckux ¢akTopos.
H3vMeHeHHe OTHOLIEHHS OPraHH3MOB K 9KOOrHYeCKHM takropam. I'paHuubl TONEPAHTHOCTH Y Pa3HbIX BHIIOB H y
PasHBIX MOMyNAUMi OHOrO BHA.

4. O6ume 3aKOHOMEPHOCTH MPHCTIOCOBIEHUS OPraHH3MOB K yC/IOBUAM )KH3HH. OCOGEHHOCTH afanTaluy K
SKCTPEMATIBHBIX YCIIOBHAM KH3HH. [IpHHLIMIBI 9KOIOrHYecKol KJIacCH(UKaLMH opraHu3MoB. JKHBbIe OpraHH3MbI
— MHAHMKAaTOPLI CPE/IbI KAK KOMILIEKCA IKOJIOTHYECKHX (aKTOPOB.

5. Tpoduueckne rpynnsl opraHM3MoB Kak (yHKUHOHAJIbHBIE 3/1eMEHTBI, OMNpEAENAIOLIHE OCHOBHBIE THIBI
OTHOLUEHHH B IPUPO/Ie MEXKIY OpraHM3MaMH.

6. Tunsl B3aMMOOTHOLLIEHHMI ME}Uy OpraHu3MaMH: CUMOMO3, Napa3HTH3M, KOMMEHCATH3M, KOHKYpPEHLIHs,
XHLIHUYECTBO, CHHOMKHSA, aHTHOHO3, (opesns, 300XOpHs U T.A. Pacnpoctpanenue u 3nauenue pasmbix dopm
OHOTHYeCKHX OTHOLIEHNUIH B NpHpoze, B Pa3/IM1HLIX THIAX CPeNl M B Pa3HbIX 30HATBHO—KIIMMaTHYECKHX YCIOBHSIX.
CucTeMa «XHIHHK—KepTBay.

7. OnpeneneHue MOHATHS «MOMYALMA» B SKOIOTMH, CHCTEMATHKE M reHeTuke. MneHTHuHsl 1M noHsaTHs
«Guonoruyeckuii BUA» u «momyasumsa»? CTaTHCTHYECKHE XapaKTEPUCTHKH MOMYJISALMHU: YHCIEHHOCTD, MIOTHOCTD,
BO3PAacTHOW W MOJIOBOH cocTaB. Buomacca M crnocobr eé BBIDXKCHHA: CBIPOH W CyXOH Bec, 3HepreTHueckHii
S9KBHBAJIEHT. Jl1HaAMUUYeCKHe XapaKTEPUCTHKM MOy, ISLHMH: POXAaeMOCTb, CMEPTHOCTb, CKOPOCTH MOMY/IALMOHHOIO
pocrta. Jlunamuka Guomaccel. [TonsTHe GHONPOLYKTHBHOCTH.

8. XapakTep NpocTpaHCTBEHHOrO pasmeLLeHHs ocobeii B MOMYJIALHMH U ero BbisiBleHHe. THIbI pasMelleHHs
0cobeif M caMHX MOMyIALMI B MPOCTPaHCTBe. CryuaiiHoe, paBHOMEpHOe M arpermpoBaHHOe pacrnpeneneHue.
OKCTOHEHIMANIbHAs M JIOTHCTHYECKAs MOJIENH pocta momynsuni. «[1I0THOCTh HachlllEHHA» Kak MokKasaTelb
EMKOCTH cpezibl. OnTUMAaNbHas SKCILTyaTaLks NOMyIsLMiA.

9. Onpenenenve MOHATHS «cOOBLIECTBOY. TaKCOHOMHYECKHH COCTAB ¢yHkuroHaneHas cTpykTypa
coobLuecT. BuaoBoe, CTpyKTypHOe M reHeTHueckoe pasHooOpasue coOGIIECTB M ero 3HaueHue. Bumosoe
pasHOOOpasne Kak crneuupuyeckas XapakTepPHCTHKA COOGLIECTBA B MpoLecce NPUPOAHOH CyKLECCHH W IpH
AHTPOMOTEeHHbIX BO3ACHCTBHAX. CTPYKTypa COOGLUECTB B ONTHMAIbHBIX M ECCHMAIbHbIX YC/IOBUSAX. AHaju3
COCTaBa COODIIECTBA: WHIEKCHI PasHOOOpasus, JHArpamMbl OMpeNeNIeHNs OOMMSA, TpaJHEHTHBIH aHANH3,
MPOCTPaHCTBEHHO—BPEMEHHOE pa3MelleHHE.

10. Onpenenenre 3komOrHYeckoi HULIN. MHoromepHocTs Huwm. [paduueckoe H300paXKeHHEe HHMLIH.
Huwa ¢ynnamentanshas v peannsosanHas. JuHaMuka HUW Ha YPOBHE KPaTKOBPEMEHHbIX H J0JrOBPEMEHHBIX
M3MEHeHHH. BinsHne KOHKypeHLMH Ha IUMPHHY YKOIOIHYeCKOH HHMLIM, NpepbIBaAHUE HULI. DKOJOrHYecKas HMILA
4eJIOBeKa Kak 6HOIOrHYeckoro BHA.

1. Onpenenenue nNOHATHA «3KOCHCTEMa». DKOCHCTEMBI Kak XOpOJIOTHYECKHE €MHHLbI GHochepsl.
CocraBHble KOMIMOHEHTHI, (DYHKLUHOHAIbHAS M TpoHyecKas CTPYKTypa 3KOCHCTEM; OCHOBHbBIE daxTopsi,
obecrieunBaollie MX CylIeCTBOBAHHE. KONMYECTBEHHBIH aHATH3 SKOCHCTEM. Brotnueckuit kpyrosopor kak
BayKHeHIUas (yHKUMOHAIbHAS XapaKTEPUCTHKA IKOCHCTEM.

12. Tuwesbie uenu u cerh. Tunbl nuweBblX uened. KoHueniws Tpouyeckoro ypoBHs. Pasmepsl
OPraHM3MOB B MHILEBLIX LensX. CnocoGbl BbipakeHHs TPOYHUUECKOH CTPYKTYpbI, IKONOrHYECKHE MHPaMHIbI.

13. Tlonartne o GuoreoueHose. Ero dyHkuuoHaNbHAS U NIPOCTpaHCTBEHHAs opraHu3auus. COOTHOLLEHHE
MIOHATHH: GHOreOLIEHO3 M FIKOCHCTEMA, IKOTON U Guororn, 30011€H03 U HUTOLIEHO3, JaHawagT.

14. OCHOBHBbIE THMbI IHHAMHKH KOCHCTEM M HX MPAKTHYECKOE 3HAYEHHE. [uknuyeckue QIOKTyauuu.
Knaccugukauus 6roreoneHotnueckux cykuecchii. Cykueccuu pasBuTHs. CHHIreHe3, (HIOLEHOreHe3, FHIOreHes.
CrTpyKTypHble OCOGEHHOCTH SKOCHCTEM Ha PasHBIX JTanax CYKLECCHH, COOTHOLIEHHE pa3HOoOpasus, GHoMacchl,

MPOIYKLIHH.



16. Knaccuduxauus OKOCHCTEM, HX METOAOJOrHYeCKoe W MPaKTHYECKOe 3HA4YeHHE. MeXaHHu3MEI
YNpAaBICHUS  3KOCHCTeMaMH. Kiumarnueckas 30HAIIBHOCTb W OCHOBHBIE THIIbI

Ha3eMHBIX  9KOCHCTEM.
AHTpONOreHHas TpaHC(hOPMALIHs IKOCHCTEM.

9KOCHCTEM IPH aHTPONOrE€HHBIX BO3AEHCTBUSAX. CTpykTypHble nokasarenw, XapaKTepU3YIOLIME YXYALIEHHE WM
AeTpajaLnio skocucTeM. CoBpeMeHHas KOHLEMLHS OropasHoo6pasus u ero OXpaHa.

18. OcHoBHEI€ 3Tarbl HCMO/B30BaHMS BelecTRa 1 HEpriu B 5kocucTeMax. [Totepu sHepruu npu nepexone
C OIHOrO TPOQHYECKOTO ypOBHS Ha ApYroi. «[lupamuna npomykumit» u «nupamuma Gromaccy. Konuenuus
NMPONYKTHBHOCTH. [lepBHuHAas npomyKTHBHOCTb, BanoBas u HacTas, METOAbl HM3MepeHMs. BropuuHas
NMPOAYKTHBHOCTb, YHCTas MNpPOLYKTHBHOCTb COOGLIECTBA, Knaccudukauus sxocucrem o NPOIYKTHBHOCTH.
IIponykTuBHOCTL 5K0CHCTEM CYLUH H MOpA.

19. Yuenne B.M. Bepuanckoro o 6uocdepe. Onpenesnenne nousTus Guoctepa. «Ilone cywecrsopanus
KU3HH». JKuBoe BewecTBo. BakHeiiiuue ueptsl 6uochepsr. Coctas Guoctepsi.

20. CTpyKTypHas opraHu3aums BeecTs u (yHKuMH kMBOrO BewecTBa B Guocdepe. YposHu CTPYKTYPHOH
OpraHu3aLnK BewecTB B GHocdepe. DyHKIMHU KHBOTO BEIECTBA.

21.  KpyroBopotsl 6uoreHos. I'eonornueckuii v Ouonoruyeckwuii (GuoTHueckuit)  kpyroBopoTsl.
HMHrencuBHOCTH GHOMOrHYECKOrO kpyrosopora. CucremMooGpasyrowune hyHKLHH GHONOrHYeCKoro Kpyrosopora.

22. KpyroBopot Bozbl. OcoGeHHOCTH (PH3MKO-XMMHYECKHX CBOMCTB BOMIbI H & Ouonoruyeckoe 3HaueHue.,
[lyTn nepemerenus Bozsl; Bona B buocdepe; kpyroBopot Bozbl B 3KoCHCTEME.

23. KpyroBopot yraepona. Buonornueckoe 3Hauerue yraeposa. OcoGeHHOCTH KpyroBopoTa B BOAHBIX U
HAa3€MHBIX 9KOCHCTeMax. X03HCTBEHHAs NeATENbHOCTD YeIOBEKa 1 TPaHC(OpMaLKMs KPyroBOpOTa yriieposa.

24. Kpyrosopor kucnopona. Buonoruueckoe 3Hauenue KHCI0pona. brHoxuMuyeckue, aHaToMuyeckue u
(H3MONOrHYECKHE MEXaHH3MbBI  HCTOJB30BAHMUS KHCJIOpOAa  opraHnsmamu. PesepBHblii (oHx kpyroBopora
KHC/10pOaa, MCTOUHHKHM MOCTYILIEHHs KMCIopoaa B GHocdepy.

25. Kpyrosopor asora. Mukcaums a3oTa M BOB/eYEHHE ero B GHOreoXUMHUECKHH KpyroBOpOT.
CumOuoTHYECKHE 1 CBOOOJHOXMBYLUME OPraHU3Mbl — ukcaropsr azora. IIpouecc aMMOHMUKALIUH,
HUTpUDHKALMH 1 eHuTpHHKaLm. [Tpo6rembi 3arpA3HeHHs OKpPY KaIOLIEH Cpebl COEAUHEHHIMH a30Ta.

26. Kpyrosopor ¢ocdopa. Buonoruueckas ponb  docopa. Docdop kak JIMMHTHPYIOLIKH  (hakTop.
[Tocnencteus antponorensoro Hapywenus Kpyrosopora ¢ocdopa.

27. KpyroBopoT cepsl. BHonornueckoe 3uauenne cepbl. PesepBHbiit hoHa cepsl. MukpoGronornueckue
MPOLECCb B KPYroBOPOTE Cepbl. AHTPONOreHHas TpaHcOpPMauMs KpyroBopoTa cepol. [loctynnenue ceper B
atMocdepy. JIokasibHble, perMOHaIbHbBIE H 00/ bHbIE npo6/IeMbl 3arpA3HeH s aTMOChEpb! COeHHEHHIMH Cepbl.

28. OcoGenHoct KpyropopoTa kaiaus. MOHHbIH W TBEPAbIH CTOK. AHTPONOreHHOe BMELIATEbCTBO B
OHOreoxMMUyeCKHe KPyroBOPOTbI M €r0 MOCAEACTBUA. BIUSHHE CelbeKOro XO35HCTBA Ha MUIPALIMIO XMMHYECKHUX
3JIEMEHTOB.

29. buotexHochepa M Hoochepa. CBoeobpa3ne GHOreOXHMHYECKHX LMKIOB MUrpauuu. BospelicTBue
yenoBeka Ha Ouocdepy. Hapyuenne uenoBekom ocHOBHbIX TMPHHLMIOB €CTECTBEHHOTO YCTpokcTBa GHOChEpSL.
Buorexnocdepa. Hoochepa. OcroHblie MPEANOCHITKH co3aaHus Hoocdepsl no B.W. BepHaackomy.

30. Osomoums Grocdeprl. BosHukHOBeHHE Ouocdepbl. YpoBHH opranusaumu Guoctepsl. TenaeHumu
M3MCHEHHA OKpYxKaroLeH cpeabl. Buonoruueckas crabunusanus.

31. buocepa — oTKphITas cucrema. 3amkHyTble cHcTeMbl. TeOpHA OTKPBITBIX CHCTEM. Heobxoaumsie
YCJIOBHA /11 BOSHUKHOBEHHS CAMOOPTaHH3aLMHU B PA3THYHBIX CHCTEMAX MPUPOIBL.

32. Pecypebl Guocdepbl U Ipo6ieMbl MPOIOBONBCTBHS.

33. O6was KraccH(pHKaLKs METOIOB SKOIOTHYECKHX HCCIIEI0BAHML. Oco6eHHOCTH MpUMeHeHHS.

34. Bubl MOJEBBIX OMBITOB, WX OLEHKA M XapaKTepUCTHKA — THITHYHOCTb, TOYHOCTb, JOCTOBEPHOCTD,
AOKYMEHTaJIbHOCTb, PUHLIAI €IMHCTBEHHOIO Pa3IHuMs.

35. 3anauu u Tankl OpraHU3aLMK FKOTOTHYECKHX UCCIIEOBAHMIA HA MIONEBBIX CTauMOHapax.

36. Meroasl 0160pa M IOArOTOBKHM K aHaIH3y 00pasLoB NOYB, pacTeHHi, 3epHa.

37. MeTozbl 3KCTPaKLMKM TOKCHYHBIX BELLECTB H OYMCTKH 3KCTPAKTOB.

38. DopMBI MMrpaLMH HOHOB TSKENBIX META/IOB B nousax. Tumsl u GyHKuMH GHOreoxummuuecKux
Gapbepos.

39. MeTozb! M3yueHHs MUrpaLK U TpaHCHOPMALIHH BELLECTB B MOYBAX H NaHawadrax.

40. ITouBeHHO-300/10rHYECKHE H MHKPOGHOIOrHYECKHE METO/Ibl AHATH3a TOKCHKAHTOB B 9KOCHCTEMAX.

41. Mcnonb3oBanne MeTona GHOTECTHPOBAHUSA, GMOMHAMKALMM [U15i HATHOCTHKH TOKCHKAHTOB B CHCTEME
«TMOYBa—pacTeHHEy.

42. Metoab! CTPYKTYPHON JHATHOCTHKH [yMYCOBOI'O COCTOSHHS MOYUB SKOCHCTEM.



43. Knaccudukaums meronos u3uko-xumMHuecKoro ananusa. OcoGenHocTn  ux NIPUMEHEHHs B
9KOJIOTHYECKUX UCCIIEOBAHMSAX.

44, Xpomarorpaduueckue MeToAbl. OCOGEHHOCTH UX HCIONB30BaHHUS B 9KOJIOTMYECKHX UCCIIEOBAHHSIX.

45.  Tlorenumometpuyeckue n CMIEKTPOPOTOMETPHYECKHE  MeTOMbI  aHanH3a B 3KOJIOTHYECKHX
HCCJIEIOBAHHMAX.

46. OcoGeHHOCTH MpUMeHeHHs Ta30aHaTH3aTOPOB B 3KOJOrHYECKHX MCC/IEOBAHUSX.

47. TuapoGuonornyeckye Metomsi MCCIIEOBAHHI B 3KOJIOTHH.

48. Teopus 1 NpakTHKa NpUMeHEHHs MeTona COPOLIMOHHBIX TH3UMETPOB B IKONOrHYECKUX MCC/IEIOBAHMAX.

49. JlucTaHUMOHHBIE METOABI HCCIIeNOBAHMS [IPHUPOIHBIX PECYPCOB, 3KOCHCTEM, COCTOSHUS OKpy>KaroLem
TNPHUPOJIHOM Cpe/pl.

50. Hcnonbsosanue KapTorpaMpoBaHHs B 3KOJIOIMH. XapakTepucTHKa KapTorpadHueckux MaTepHaioB
NPUPOOOXPAHHOTO HA3HAYEHHS,

51. DKkonoruyeckuii puck, MeToIbI 1 KPUTEPHH €ro OLEHKH.

2) Oxpana oxpyascaioweii CPeobl U PayUoOHaNbHOE UCKONL306aHUe NPUPOOHBIX pecypcos

1. OxpaHa okpyxaroweii CPeAbl — MEXIHCUMIVIMHAPHBIA HAYYHBIA KOMILIEKC. Onpenenenve noustus.
IIpuHumnb 0Xpane okpyskaroweii NpUPOAHOIi cpenbl. [TpuHLMIBL NIPUPOIOOXPAHHOM AEATENBHOCTH.

. OKOJIOrHY€ecKas yCTONYMBOCTD JKH3HU Ha 3emie. Buotnueckas peryiaumsa npupoaHoii cpensl. JeiicTeue
npuHumna Jle [latense B Guocdepe. Hapywenue npunuuna Jle [larense. CoxpaHeHne ycTOMYHBOCTH KH3HHK.

3. Knumatuyeckuit, Gronoruueckuii u SKOJIOTHYECKHH MNpeaensl pocTa BeJMYHHBI 3HepronoTpedaeHus
uesnoseka. 3anackl MHGOPMAaLKMKM M MHBOPMALMOHHbIE TOTOKY B 6uote W uMBHIM3aUMH. TTpo6GiemMbl CTAGHIBHOCTH
GonbLIKX cHCTeM M MpUHLKMN SHTPOMHOCTH.

4. I'nobanbHble sKoNOrHYecKUe npo6nemel. CyWHOCTh MOHATHS. XapaKkTepucTHKa BasKHeHLIMX npo6semM u
AHAJIW3 WX NPUYHHHON 00YCIIOB/IEHHOCTH.

5. «Pumckuit» k1y6. Ero ocoBHble noknambl. TToHsTus «9KOJIOTHYECKHH KPH3HC», «IKOJIOrHYecKas
karactpoda», «Ge3onacHoCTs nporpeccay. IlepcrniekTHBBI pelueHus r106aTbHBIX FKONOrHYeCKHX npo6neM.

6. IlpuposHEIe pecypchl — ecTecTBEHHAs OCHOBA Pa3BUTHs MPOW3BOAMTENBbHBIX cHl. Kiaccudukauus mno
HCTOYHHKAM W MECTOMONIOKEHHIO, MO CcocTaBy. PeanbHsle U NOTEHUHANBHBIE, HCUYepraemble (HEeBO30GHOBHMBIE,
BO30OHOBHMMBIE, OTHOCHTENLHO BO30OHOBHMbIE) M HEHMCYEpIAeMble, 3aMEHUMbIE M He3aMEHMMbIe NPUPO/IHBIE
pecypchi.

7. CoBpemeHHOe noTpebieHue TIPHPOZHBIX  pecypcoB. OCHOBbI  PALIMOHATBHOIO  HMCIIONb3OBAHMS
TMPUPOMHBIX PECYPCOB. IKONOTMYECKH COalaHCHPOBAHHOE NOTpeb/IeHHe NPUPOAHBIX pecypcoB. I[IOHATHS:
TIpPUPOZIONIOIb30BAHHE, PECYPCHBIN LIUKIL.

8. Onpenenenue noHATHS «3arpssHeHue OKPY>KaloleH NMPHPOAHOH CPEMbI» C SKONOrMYECKHUX MO3MIIHiA.
[TapameTpsl cocTostHus, cBolicTBa, MOKA3aTE/H, XapaKTEepH3YIOLIHe PeakKLUMIO OKPYKaroweH Cpeibl Ha BO3aelCTBIe
denioseka. [lpupoansie u aHTponorenHbie (GHonoruyeckue, MEXaHHYECKHe, MHUKPOGHOIOrHYeckHe, GusHyecKue,
XHMHYECKHE) 3arpssHeHus. Kiaccubukaums 3arpA3HEHHUH Ha CHCTEeMHOH ocHoBe. [loHATHE O (boHOBOM,
PETHOHAJIBHOM W JIOKAJIbHOM 3arpsi3HEHHH.

9. ®akTopbl, ONpeaeNsIOHE COBPEMEHHbIE KOIHYECTBEHHbIE U Ka4€CTBEHHbIE HU3MEHEHUS OKpYKaroLLei
Cpelbl U €€ NMPUPOLHBIX PECYPCOB. DKONOTHUECKH OMACHBIE BU/IbI Mpou3BOACTB M 06bekTOB. Kakne npoussoacrsa
NMPHBOJAT K HAMMEHBLIEMY YMCITy HapylIeHMH B NPHPOIHBIX cHCTeMax? «3aKOHBI» 3KOTOFHH (mpupoasi) b.
KommoHepa.

10. Dxonoruueckue acrekTbi dHepreTHKH. CtpykTypa npoussoactsa u morpeGnenus 3HEPrHH, MPOrHO3
H3MeHenui. [lpaBomepHo M cpaBHuMBaTH SHepronoTpeGieHue 3Hepro€mkocTb Poccun W ctpan 3anagHoii
Esponei, CIIIA?

OKonoruyeckue npobaeMbl pa3HYHbIX BHAOB TNIPOM3BOACTBA W MOTPeO/ICHUS SHEPruM. DKOJIOrHUYECKH
YMCTbIE W BO30OHOBMMBIE HCTOYHMKH 3HEPIHH. [Ipo6nembl  okpysatoweit cpeast u aJIbTePHATUBHbBIE
SHEPreTHYECKHE CTPATErHH Y€I0BEYECTBA.

1. Okonmoruyeckwe — acmekTsl  NMPOMBILITEHHOTO MPOM3BOACTBA.  DKOJNOTHYECKHE  NPOGIeMbI
(YHKUMOHHPOBaHHS TPOMBILILIEHHOCTH. THITBI MPOMBILITICHHOCTH B CBA3H C MCIOJIb30BAHHEM SHEPIHH, ChIPbi H
MaTepuaoB M 3arp3HEHHEM OKpy)KaroleH cpeabl. XapakTep W OCOBEHHOCTH BO3EHCTBUSA oTpacnei
XO3SIUCTBEHHOM ACATCIBHOCTU Ha NPHUPOAHBIE KOMIUIEKCbl U HUX KOMIOHEHTBI U uenecoo6pa3Hb1e HaripaBJICHHs
(bopMHpOBaHHs CHCTEMBI IpHPOIOOXpaHHBIX MEPONpPUATHIA (10 BeIOOpPY). [IpoMbiiuneHHbIE KaTacTpodbl U Mepsl
3aLLMTHI.

12. Okomornyeckue nocneacTBUs (yHKUHOHHPOBAHHUSA PasiM4HbIX BHJOB TPAHCNOPTa (aBMALMOHHBIM,
aBTOMOOHJIbHBIH, JKeI€3HOAOPOXKHBIH, BOIHBIH, Tpy6onpoBoaHsIii, JIDIT).

13. Dkonoruueckne mpo6neMbl ypGaHW3ALMM: TEXHOFEHHBIE OHOreoXMMHYECKHEe aHOMaMH, KauyecTBO
BO31yXa, BOAOCHAO)XEHME M KaHAIM3aLMs, YyHaJleHHe W nepepaboTka OTXOHOB, HCMONb30BAHHE 3EMEJib.
Ontrmusaums nauauadra cenMTeGHbIX TEPPUTOPHI.

14. Oxpana atMocepHoro Bosmyxa. CTpOeHHe M ra3oBbIii COCTaB atMoctepbl. UCTOYHUMKH 3arps3HeHus U
OCHOBHbIE 3arpa3HuTen. PaguoakTuBHOe 3arpssHenue atMocdepbl. OTpULATENbHOE BIMAHHE 3arps3HEHHOrO



BO3oyXa Ha IIpUPOaHBIE KOMILIEKChI U HX KOMHOHCHTH, Ha YesoBeka. ﬂHHaMHKa

Pacceupanue BPEOHBIX BelecTs B atMocdepe. Meponpustus o OXpaHe armocdepHoro BO31yXxa.
CoBepueHcTBOBaHME TCXHONIOTHYECKHMX MPOLECCOB ¢ nesbio COKpallleHHs BbIGPOCOB BpeNHBIX Bewects B
atMocgepy. Hopmsr u MpaBHI1a o 0XpaHe aTmMocdepHoro BO3/yXa.

I5. Kucnorneie ocagku. IMoHsTHe KHC/IOTHOCTH. PacnipoctpanenHe KucmOTHBIX ocankoB. Mcrouynuku

KHCJIOTHBIX ocankoB. Bnusuue KHCIIOTHBIX OCaaKOB Ha 3KOCHCTEMBI. IIpornos Ha 6ynywee. Crparerus 60pb6bi ¢
KHCJIOTHBIMM OCaIKaMH.

PacnpoCTpaHeHus 3arpsasHeHuii.

16. Tlaprukosbiii s¢dext. Merounux YIICKHCIOr0 M IPYTHX «MapHMKOBBIX» ra3oB. Bosmorkibie
flocnencTBus norensienus. Crparerns 60pbGbi ¢ NapHUKOBBIM 3 ekToMm.

17. Hapywenue o3oHoBOro 3kpaHa. Ilpupona u HasHauenue 030HOBOIO 9KkpaHa. ®opMHpoBaHHE W
PaspylieHHe 030HOBOro 3kpaHa. O30HOBas «nbipay. bopb6a ¢ HeTowennem 3anacos 030ma.

18. Oxpana BomHBIX PeCypcoB. 3HaueHHe BOMHBIX pecypcos. Bonusle pecypcei mHupa u Poccum.
Kpyrosopor Bozs! B npupoge. Vuér u OLCHKa BOAHBIX pecypcoB. ['MapoXxuMuueckie XapaKTepUCTUKH. [[MHaMKKa
Boaonotpebenus. [poGnemer pocta NOTPeGIEeH S NPEeCHON BObI.

19. 3arpasuenue BHYTPEHHHX BONOEMOB M IPyHTOBbIX BOA. OCHOBHbIE BH/IBI M HCTOYHHKM 3arpsi3HEHMS.
Pacnpocrpanenne u TpaHCopMaLKs  3arps3HUTe e, Camoouniuenne Box. Bnusuue 3arpsA3HEHUs BOA Ha
HC€JI0BEKa, )XMBOTHBIX, PACTHTE/ILHOCTD, KAYECTBO CeIBCKOXO3SHCTBEHHOM POy KLHH.

20. Bonwbiii 6anaHc u BoaHbIe MeHopauru B Poccuu. [Tpo6nemsl ocHOBHBIX PEK, BHYTPEHHHX Mopeii u
03€p cTpaHsl. Meponpustus no OXPaHe H KOMILICKCHOMY HMCIIOJIb30BAHHIO BOHBIX pecypcos. I1po6nemsr oxpaksl
ManbIx pek. beccTounbie u Bon006opoTHbIE cHCTeMb BOZOMO/Ib30BaHMS. 3a1a4H ONTHMH3aLMH BOLONO/b30BAHUS B
CEbCKOM XO3AHCTBE M MyTH WX pewieHHs. MeToabl ouHcTKH CTO4HBIX BOA. OpraHM3auMs BOZHOrO Xo3siicTBa B
Poccuu. Hopmsi u npasuna no OXpaHe Boj.

21. OcHoBHble 0coGeHHOCTH Muposoro okeana u ero POJIb B 1HHAMHU4eCKOH chcTeme 3emu. TTpoGremb

10 CTOKaM peK; BbINA€HHe 3arpsa3HeHHH 13 aTMocdepsl; 106bua HedTH U rasa.

22. OxpaHa reonoruueckoii CPeAbl ¥ Help. MuHepanbHble pecypchl W 3amaum ux PaUHOHAIBHOrO
HCNONBb30BaHHA. OCOBEHHOCTH M3BNEYEHHS MONE3HBIX HCKOMAaeMbIX M3 Henp 3emau. [[uHamuka 10Gbium. Buapi
NOTepb MpH 100bIYe M NEPBHYHON 06paGoTKe MosIe3HbIX HCKOTIACMbIX, HX BIIMAHHE HA COCTOSHHUE OKpYsKaowieH
cpensl. Hapywenns npuponoii Cpeibl NPH A00bIYE MONE3HBIX HCKOMAEMBIX U BO3MOXKHBI€ UX MOC/IEACTBHUS.

23. OcHOBHbIE TPHUHLKMBI PaUHOHATIBHOTO HCIO/Ib30BAHUS MOJIE3HBIX HCKOMAEMBbIX. 3aMKHYTBIH LMK
nepepaboTku MoNne3HbIX MCKOMaeMbIX. 3azauu MOBBILUCHUS CTENEHH M3B/EYEHHS MHHEPAIBHOrO CbIpbsl M3 Heap.
Komnnekchsiii nonxon k uenons3osanuio MHHEPAIEHO-CbIPbEBBIX pecypcoB. [TpupomooxpanHble TpeGoBaHus K
A0OBIBAIOLIHM KOMIIIEKCaM.

24. 3emenbHble pecypcbl. IIpoGnemsl paumnonansHOro nenonszosanus u OXpaHel. [TouBeHHbIH nokpoB —
OAMH M3 IMIaBHEHIUMX pecypcoB. [ToyBa Kak 3/1eMeHT OKPY>aIOLLEeH MPUPOIHOI cpenbl U eé poib B GHOTHYECKOM
Kpyrosopote Bewects. COBpEMEHHOE COCTOSHHE MOYBEHHOrO MokpoBa 3emiu. 3emebHbIH HOHI Mupa. 3emerbHbie
pecypebt Poccun. DddekTuBHOCTD Henonp3oBanus.

25. OcHoBHble (haKTOpPbI M MOC/TEACTBHS aHTPOMOreHHOrO BO3JIEHCTBHSA M3 MOYBbI. 3eMIIENONb30BAHME Ha
MPOMBILICHHBIX MPEANPUATHSX, B NOPOIAX, HACENEHHBIX MyHKTaX. [TOBbILEHHE K COXpaHeHHE IUIOAOPOIHS MOYB
—— IJIOteBad 3a71a4a OXpaHbl U PALIMOHATIBHOTO HCTIONB30BAHUS 3eMENTBHONO doHza.

26. Cucrema noyBooXpaHHbIX MeponpuaTHid. [IpupoaHoe 060cHOBaHHE OCHOBHBIX HarpasieHH# OXpaHbl
3emeltb. PelueHue 3anayu oxpaHel 3eMesbHbIX PECYPCOB B cucTeMe 3emieycTpoiicTsa. Hopmbl u npasmia no OXpaHe
H PaLlMOHANIbHOMY HMCTIOJIb30BAHHIO 3eMEJIbHBIX PECYpCOB.

27. OXpaHa M pauMOHabHOE HCTIONb30BAHME PacCTHTE/ILHOro MHpa. PacTeHus kak BaxHeiwuas cocTaBHas
4acTh GHOCPephl H KOMIIOHEHT GHOreoLeH030B. MX 3Hauenue B XKU3HH U XO3SHCTBEHHOM N€ATEIbHOCTH YejIoBeKa.
Pactutensheie pecypest Mupa u Poccuu, Knaccuukauus pacrurenstoro nokposa. [IpoGnemsl ucnons3oBanus
PacTeHH YesoBeKoM (THILEBbIE, IeKapCTBEHHBIE, ACKOPATHBHBIE PACTEHHS U AP.) H BOMPOCHI HX OXPaHBI.

28. XapakTep W HanpaBieHHOCTB HEOMIarONpHUATHBIX AHTPOTIOTeHHBIX BO3NEHCTBUH Ha pacTuTeNnbHbIE
cooGuectBa. Biusuue 3arpsasHenns na PacTeHHs W X coobuiecTBa. PacTeHus — WHAMKATOpDI 3arpA3HEHHOCTH
OKpyXatowe# cpeael. Posnb pactenmii B aetokcukaumu BPEAHBIX  3arps3HUTENC  OKpykarowel cpembl.
YCTOHUHBOCTH pacTenuii k PUTOTOKCHKAHTaM.

29. Opranusaums OXpaHbl PacTHUTENLHOCTH. Bunbl pactenuii, BHecéHHble B Kpacubie kuuru. Topsamok
BHECeHHA pacTeHus B KpacHyio khury. OXxpaHa pacTuresbHOro MOKPOBa KaK JEHCTBEHHas Mepa cOepeKeH s M0YB,
OxpaHa ceHoKOCOB, JyroB i nactouu, OcoGeHHOCTH 1 OCHOBHBIE MPHHLIMITBI OXPAHbI PACTHTENBHOCTH.

30. Jleca — BaXHEHIIHH KOMMOHEHT Guoctepsl. MHOropyHKUHOHATBHAS poib jeca B obecneyeHuu
dkonoruteckoro pasHosecHs. CpenooGpasyroluee, GHONOrHYECKOE, XO3SHCTBEHHOE 3HauyeHue. [Ipuponooxpannas
POJib Jieca B cepe CeNbCKOXO3SHCTBEHHOTO MPOM3BOACTBA H 3HAYEHME JICCHBIX HaCaKACHHH B ONTHMH3aLMU
JaHawadTa cenbekOX03MHCTBEHHBIX paiioHoB. Jleca H iecHble pecypchl Mupa 4 Poccum.

31. BausHue aHTpONOreHHbIx Harpy3oK Ha JIECHbI€ 9KOCHCTEMbI, BUbl U MOC/IEACTBHS HeO1aronpusTHbIX



AHTPONOreHHBIX BO3AEHCTBHIL, [Tpo6nembr kommrekcroro 1
Cuctema MeponpusThii o OXpaHe Jjieca.

32. OxpaHa u paumonasHOe HCMONB30BaHHE JKHBOTHOTO MHpa. JKHBOTHEIH MHD KaK aKTUBHBIN 37eMeHT
6rochepsr. MHoroo6pa3Hoe 3HaUYeHHE XMBOTHBIX B NpHpone. BaxkHocTs MpoGieMbl COXpaHeHHUs U PalMOHaJIBHOrO
HCIOJIb30BaHHS JKHBOTHOI'O MHpa. BHoueHoTHYeckue cBs3y ’KMBOTHBIX M pacTeHHH. JKUBOTHblE — AKTHUBHEBIE
NO4BO0OPA3OBATENH H OMBLTHTE pacTeHwi.

33. BausHue nestenpHocTH HCJIOBCKA HA NMHAMHKY 4YHCIEHHOCTH M BHIOBOH COCTaB KMBOTHBIX.
Coxpamelme YHUCIICHHOCTH HEKOTOPBLIX BHIOB >KHBOTHBIX IO NPAMBIM M KOCBEHHBIM BO3ZEiCTBHEM 4Y€JI0BEKa.
Beimuparowue, naxopsmmecs MO yrpO30H HCYE3HOBEHHMS M peikue BHABL. BHabl JKMBOTHBIX, BHecEHHble B
KpacHsie kauru. YPOBHH OXpaHBI KUBOTHOrO MHpa. HaumnowanbHas crparerus OXPaHbI )KHBOTHOIO MHpa. 3aKOH 06

palMOHaIbHOrO HCIOJIb30BaHUS JIECHBIX Gorarcts.

JoMucTHKaLus (onomalHuBanue) quKHX JKUBOTHBIX.

35. Ocobennoctu OXPaHBbI H HCIIOB30BAHHS B CEILCKOM XO3SCTRE AMKHX MM4&J1, HACEKOMBIX—OIbLIHTE Il
PACTEHHH, XHILHBIX HACEKOMBIX, 105K/IEBbIX HYEepBEH, MOJLTIOCKOB M APYrHX 0eCrO3BOHOYHBIX.

36. Hcnone3oBanue MOPCKHX OHONIOrHYecKHx pecypcoB. CooTHoweHHe ecTecTBeHHOM Ouomoruyeckoit
MPOAYKTHBHOCTH W BbLIOBa. Mopckue WICKONUTAIOLIKME: COCTOSHHE M perynHpoBaHue. PriGubie pecypcsl
BHYTPEHHHMX BOLOEMOB H HX MCIOJIb30BaHHe., PeiGopassenenue.

37. Tonstue — 6Guonoruueckoe pasHoo6pasue (BP). Dkonoruyeckoe u 9KOHOMHYeCKOoe 3HayeHue BP.
Crpyktypa BP. BosaeiicTeue denoseka Ha BP. CoxpaHenwe ecrecTBeHHBIX mectoobuTareneit. Cosnanue
HCKYCCTBEHHBIX OMOreouleHo3oB. Paspurue CUCHTPOB BbDKHBAHHA» M Pa3MHOXKEHHS. Pacumpenne cnexrpa
OKYJIbTYDEHHBIX M OJOMAILUHEHHBIX BHIOB. Hanpagnennoe wusmenenue CBOGONHOXKMBYLIMX BHAOB. Co3naHue
TEHETHYECKHX GaHKOB CeMsiH, KJIETOK, TKaHei, OpraHoB.

38. Kpacubie kuuru. Llenesoe HazHauenue, Conepxanwe. [Topsinok Benenus. [epromuunocTs u3nanus.

39. Oco6o oxpaHsiemble fiprponHsbie Tepputopun (OOIIT). Onpeaenenue nousTHs OOINT. Hasuauenue

TPUPO/IHbIC 3aI0BEAHHMKH, [OCYAPCTBEHHBIE TIPUPOIHbIE 3aKA3HHKH, HALMOHAJIbHBIE NPHUPOHbBIE NApPKH, My3eH—
3aMOBE/HUKH, NAMATHHKH PUPO/IbI, KYPOPTHBIE U ne4e6HO-0310pOBUTEIBHBIE 30HbI.

40. Teorpadpuyeckre nmpHHLMMLI, 9KOJIOTHYECKHE OCHOBBI M COLHAbHO—3KOHOMHYECKHE NPEANOCHIIKH
¢opmuposanus OOIIT. OYHKUHOHAJIbHBIE 0COGEHHOCTH 3aMOBE/IHMKOB M JIDyTHX BHIOB OXPaHSIEMBbIX MPHPOIHBIX
TEPPUTOPHI. BrocepHble 3anoBenHIUKH M MX 3HAUYEHHe. DenepanbHblii 3akoH PoccHitckoii Denepaunn «06 0co6o
OXPaHACMBIX PUPOIHBIX TeppUTOPHsX». KpaTkas XapaKTepUCTHKA.

41. HeobxoaumocTs MEXIYHApOAHOIr0 COTPYAHMYECTBA B OOIACTH OXpaHbl OKpy’Kalollel cpeasbl W
PaUHOHAILHOTO MCIIONb30BAHMS MPUPOIHBIX PecypcoB. OCHOBHbIE TIpUHLIKIIBI, HANpaB/IeHHA, HOPMBI U METOMIbI
COTpyAHHyecTBa. OOBEKTbI Mex)ayHApOLHO OXpaHbl MPHPOABI, MX KiIACCH(pUKALMS, MexayHaponusie
MPHUPONOOXPaHHbIE COrIALICHHS, MPOEKThI U MPOrPAMMBI 110 BOMPOCAM OXpaHbI PUPO/IBI.

42. Tpobnema uHTerpauuu OKOJIOTHH, 5KOHOMMKHM M nonutukH. Koudepenums OOH mo OKpY’KaroLe
cpene u passutuio (Puo-ne-XKaneiipo, 1992). IIporpamma Bcemuproro cotpynHuyectsa — «IloBectka ma Ha XXI
BeK». Heobxonumocts nepexona MHMPOBOrO COOOLIECTBA K HOBOH MoOJeH Pa3sBHUTHUA LMBWIM3aUMH — K
YCTOHYHBOMY 3KOJIOrHYECKH cOanaHCHPOBAHHOMY Pa3BHTHIO.

43. TlpuHuMnBl HOPMUPOBaHUs 3arpssHeHuH. OCOGEHHOCTH HOPMHUpOBaHHs 3arpsA3HUTENIEN B pa3IMYHbIX
NIPUPONHEIX cpenaXx. Merponoruueckoe obecreyenue aHanUTHUECKOro KoHTpons. [lpenensHo pomyctimbie
KoHUueHTpauun (I1/IK) sarpssusiommx Bemects B MPUPOAHBIX Cpenax (BO3dyX, Boda, Moyea, PacTUTETBHOCTS,
’KMBOTHBIC OPraHM3MbI), MPEeNbHO AOMyCTHMBbIE BoiOpocel (T1/IB), npenenbHo Aomyctumble c6pocsr (IT7IC).
MeTons! ycraHoBneHus 3THX XapaKTepHCTHK (MoKa3aresneit).

44. KommnekcHblit aHanus OKpY>alolleH MpuUpoaHoi cpeasl. JomycTumas AHTPOTIOreHHas Harpyska Ha
OKPY’KAIOLLYIO Cpefty. DKOIOrMUYECKHE MOAXO0/bI K HOPMHPOBAHHIO AHTPOMOIEHHbIX Harpy30K.

45. HayuHble OCHOBBI MOHMTOPHHIA OKpY)KalowWeH cpeabl. Brok—-cxema cHcTeMsl MOHHMTOpPHHTrA.
Knaccudukaums cocrosuumit NMPUPOIHOH  Cpeabl, peakuMii NpUpOHBIX CHCTEM, MCTOYHMKOB M (hakTopoB
BO3/ICHCTBHS, OXBATBIBAEMBIX CHCTEMO MOHHMTOpHHra. OpraHuzauus HaGioxeHuil u KOHTPOJIA 3a COCTOSHHEM
MPUPOAHOH Cpe/ibl. AHATUTHYECKHE METO/BI HAGTIONEHHH 3a YPOBHEM 3arpsA3HeHHs MPUPOIHOMN Cpebl.

46. OueHka 3KoMOrMYeCcKOl O06CTAHOBKH TCPPHTOPHH LISl BBISBICHHS 30H YPe3BBIYAHHON CHTYaLMH M
9KOJIOTHYECKOro GeCTBHSI.

47. MonenupoBanue B 3konoruu. [Tousitre o0Lueli TEOPHH CHCTEM H CHCTEMHOTO MOAXOLA. VYnpaensemeie
CHCTEMbI M HX 0COGEHHOCTH. METOIBI CHCTEMHOTO aHa/ 134,

48. OCHOBHbIE MPUHLMIIBI U MOAXOIBI K MOAEIHPOBAHHIO SKOCUCTEM. Mozenn 3KONIOrHYECKHX CHCTEM.



[puHumne MTOCTPOCHHS MMHMTALMOHHEIX cHcTeM. [0GanbHoe MoaeanpoBanue. («[Ipenenst pocray, 1972 r., «3a

fipenenamu pocray, 1994 r. u ap.).

49. [lnnamuueckue Moneu arposkocucteM. Moznennpoanue NpoLeccos Temio- u BJIaronepeHoca B noyse,
TCIUIO- M BJIAronepeHoca B MMoCeRe. Monenupopanue doTocunTeza, rasoobMeHa, pocTa M pa3BHTHs PacTeHHi.
Kommnnekchas monens NIPONYKLMOHHOTO mpouecca H ed NporpaMMHas  peajiu3aius, WUnentuduramus u
BepH(HUKaLKs MozeJIei, [lepcnekTuBbl cnonssopanus MOJeJieH B arpo3konorum.

50. BesorxonHbie u ManoorxonHsie TEXHOJIOTMH M MPOM3BOACTBA — BAKHOE YCJIOBHE paLMOHAILHOrO
Npupoaonons3oBanus. [lonsTtue 6e30TX0HOrO M MaJIoOTXOAHOro Mpou3BoacTBa. OCHOBHbIE KpUTEpUH U
NPUHLMNBL  [IMKIMYHOCTD  MaTepHanbHbIX NOTOKOB. OrpanHuueHue BO3ZEHCTBHS Ha OKpYXalolIyto cpeny.

PaHHOHaﬂbHOCTb OpraHu3auMy Ha Pa3JIMYHBIX YPOBHSX MPHPOOIIOIb30BaHUS. OueHka SKOJIOTHYHOCTH
TEXHOJIOTHYECKHUX MPOLECCOB.

52. Dkonoruyeckas 9KCIEPTH3a Kak CrieLpudecKuii Bus NPHUPON0OXPaHHOM AesTeNbHOCTH. 3anauu U ey
OKOJIOTHY€CKOH dKCnepTH3bl. [IpHHLMNEL OGbeKTh. Hayuno-reopertuueckne ochosbr u METObI KOJIOrHYECKOMH
skenepTussl. [IpumepHoe conepranue Monenu dkenepThsbl. TpeGoBanus k skcnepram.

53. ®denepanbHeiii 3akoH Poccwiickoit Qenepaunu 06 3Ko0T0OrMUECKOl dKCrnepTH3e. XapaKTepucTHKa
OCHOBHBIX nONOeHHiA. 3apyGexHblii onbIT OpraHu3aLmy 1 MPOBEACHHSA IKONIOTHYECKOMN IKCMEPTH3BI.

54. Tlonsite 06 oueHke PHCKa TEXHONOTHH W ynpaBneHus puckom. OBime BOMNPOCHI aHanM3a pucka
TEXHOJIOTHH. DIEMEHTbI U METOIbI OLIEHKH PHCKa U yNIpaB/IeHHs] PUCKOM.

55. TlonsTue o npupoaHO-X03aHCTBEHHO (6uoskoHOMHUECKOIT) cHcTeMe. IIpuponoémkocts npouseoacrea
H 3KOJIOTHYeCKas TEeXHOEMKOCTb TEpPPHUTOpHH. CywHocTs M comepkaHHe KOHOMHYECKOro yuep6a. Mexanusm
(opmupoBanus. Crpyktypa. Meroas OMPEZECNICHNs: MpAMOro  cuéra, AHAIATHYECKHH,  GalaHCOBBIi,
SMITUPHYECKHi. X ocoGeHHOCTH 1 06nacTu NPUMEHEHHS .

56. Yep6oémkocTs npoussoacTea. Hcnone3oBanue nokasareseii MPEAOTBPAIEHHOrO 3KOHOMHYECKOrO
yuiep6a. DKOHOMHYECKHIi ONTHMYM 3arps3HeHus. DKkOHOMHueckas 3(deKTUBHOCTH 3aTpaT NpPUPOAOOXPAHHOrO
HasHaveHus. Knaccudukauus obiecTBeHHbIX M3ACPIKEK, CBA3AHHBIX C IKOJIOTHYECKHM Ka4€CTBOM Cpe/bl.

57. 3anaunm M comepxkaHHe SKOHOMHYECKOro MEXAHM3Ma OXpaHbl OKpYXKAOWEH NPUPONHON cpesbl.
Bsumanue mnatel 3a monssosanue NMPUPOZHBEIMH PECYpCaMH M 3arpA3HEHHE OKpYKAKOLIeH NPUPOJHON Cpebl.
HopmatuBbl  mnartel. Onpenenenne  pasmepo  miatsl. Okonoruyeckue  HoHzpI. DuHaHCHpPOBaHHe
MPHPOAOOXPaHHBIX MEPONPUATHH. DKOHOMHYECKOE CTHMYJIMPOBAHHE OXPaHBI OKPYIKAOLIEH MPUPOIHOM Cpeb.

58. TlonaTue u oCHOBBI MpaBoBOiA OXpaHbl MPHUPOABI. MeToabl MpaBoBoi OXpaHbi npupofsl. [IpaBa u
00513aHHOCTH 10  COGIIOAEHHIO TIPUPOZIOOXPAHHOTO  3akOHOAaTenbeTBa. FOpuamueckas oTBeTCTBeHHOCT, 3a
IKOJIOrMYeCKHe npaBoOHApyLIEHHs. BUabl OTBETCTBEHHOCTH. IlpaBoBas oxpana oTaenbHbIX 31eMeHTOB TMPUPOBI.
CtpyxkTypa npuponooxpanurenbHbIx opranos Poccuu. X pyHkumonansHble 3anauu.

59. Dkonoruueckoe NIpEANPHHUMATE/ILCTBO — BaXKHOE 3BEHO B peanu3auui  MEeponpuATHH no
obecrieueHuIo 3K0I0ruYeckoi Ge30MacHoCTH. PhiHOYHbIE METOAbI yNpaB/eHUs NPUPOLOOXPAHHOM NESATENbHOCTBIO.
IIpo6nema dopmHpoBanus pbiHka 5KOMOrHYEcKHX pabort, ToBapoB H ycayr. Bo3MokHBIE 37T€MEHTEI CTPYKTYpPbI
SKOJIOTHYECKOro pbiHKa. Perymuposanue wu CTHMYJIMpOBaHHE NpPOM3BOACTBA paGOT, TOBAPOB W ycayr
9KOJIOTHYECKOr0 HA3HAYEHHS.

60. TloHaTHe O MPMPOAOOXPaHHBIX HOpMax, mpaBuiax W craHaaprax. OGbeKTsl NPHPOIOOXPAHHOTO
HOPMHpOBaHHA W CTaHaapTusauuu. Ilopsaok ycTaHOBAeHMs HOpPM M HOpMaTHBOB. CHCTEMa HOPMAaTHBHbIX
TIPUPOI0OXPAaHHUTENIbHBIX AKTOB M craHaaproB. Cucrema NIPHPOIOOXPAHUTE/IBHBIX HOPMATHBHO—TEXHHYECKHUX
NOKYMEHTOB (110 HampaB/JeHUSM XO3SHCTBEHHOI AesTenbHOCTH). TIpuponooxpanHble HOPMbI M MPaBUIA M HX yuér
MpH pa3paGoTKe NpeaIIaHOBOM M MPeANPOeKTHOMN JOKYMEHTALIHH.

61. Undopmauronroe obecrieuenue NMPUPONI0OXPaHHOH JesiTebHOCTH. [loHsATHe 06 MHpOpMaLmH, Kak o
BXKHEHIUEM BHAE PECYpPCOB, HCIOTB3YeMBbIX COBPEMEHHBIM  00wIeCTBOM. 3HaueHHe WH(OPMALHOHHOTO
obecrieyeHns IS OpraHM3aLuK M OCYLUECTBJICHHA NPUPOAOOXPaHHOKH paboTel. OcoGEeHHOCTH HH(OpMaTHBHOM
OKOJIOTHYECKOH CHCTeMbl. CHHTETHUYECKHH, aHAIUTHYECKUH W OnepaTHBHbIA XapakTep MH(popmaunu. CGop
HH(OPMaLIMH PUPONOOXPAHHOTO HA3HAYEHHS 1 e& obpaborka.

62. MexayHaponHas CHpaBOYHAS CHCTEMA HCTOYHMKOB MO OKpy»atollei cpene. I'ocynapcTeenHas
cucrema HTH no oxpaxe npuponst u PalMOHAILHOMY HCIIO/1b30BAHUIO MPHPOAHBIX pecypcoB. Pob KaJlaCTpOBOIA
MH(OPMALMH B KOMILIEKCHOM YTIpaBJIeHHH MPHUPOONIOJIb30BAHHEM.

63. Vuér u otuérHocts mno OXpaHe OKpyxaroleh MpUpoaHoit cpexsl. DopMEI roCyJapCTBEHHOM
CTaTHCTHYECKOM OTYETHOCTH W HHCTPYKLIMH MO €8 COCTABJICHHIO.

64. CoBpemeHHas 5KONOrHYecKas cutyauus B Poccuiickoit ®enepauun. JIuHamuka 3arpsA3HEHUH.
Bospacranue pricka aBapuit u ymep6a ot Hux. ®usnueckue MOTepH peCypCoB. DKOJIOrHUYECKHE OTEPH.

65. 3n0poBbe HacesneHMs. PerHoHbl ¢ oueHs OCTPO#i 3KOIOrMyYecKkoll cutyaumeil. HaumonanbHbii mian



AEHCTBHI 110 peanusanuy pewenuii Kondepenuun OOH no OKpY’KaloLleii cpenie U pa3BUTHIO.
66. 3akon Poccuiickoi Denepaumu “O6 oxpane OKpYKatOLIeH NPUPOIHO# cpespi”, Xapakrepucruka,
3). Texnuyecxue u buonozuueckue acnexmo: Co8pemenHoU 3KoN02uL,

1. KomnonenTsr sueoii u nexupoii MPMPOIbI, 3aTPOHYTBIE WAH MOTeHLMANBHO 3aTparuBaemple

TEXHUYECKHMH CHCTEMaMU H X035 HCTBEHHO ACATENILHOCTBIO, pyrUMu COLHAJIBHO—3KOHOMHYECKUMHU rpolieccamu
B 001ecTse;

OKPYKAIOLLLYIO MPHPOHYIO H COLMATbHYIO cpeny;

4. [Tnanuposanue u o6ocHoBanue OCHOBHBIX HAnpaB/IeHUH Hay4HbIX MCCe10BaHKH MO npo6iemam
9KOJIOTHH, NPHPOONIONB30BAHHS, 3alUMTbI, BOCCTAHOB/IEHHS W OXPaHbI OKpY>KaloLe cpepl;
5 3HaueHHe NpaKTHYECKOro OnbITa B 06/MaCTH OXpaHbl, Ge30MacHOro o0yCcTpoicTBa M 3amuTHI

OKpY’Katowlel npuponHoH cpep, MPHPOZONIONB30BaHHMS, HAYYHOro MPOTHO3MPOBAHHMS W MIAHUPOBaHMA mnpu
PELICHHH 3KONIOrHYeCKHX Npobiem;

6. AHanus, 06o6lieHne U oueHka PE3y/IbTaTOB MCC/IENOBAHHH, COCTaB/ICHHE PeKOMeHaaumii no ux
HCIIO/Ib30BAHHIO, BHEIPEHHE B IPOM3BOCTBO;

73 Merononorus, meroner u BbIOOp  00BEKTOB Hay4YHBIX  HCCIIEN0BaHMiA, TUITaHHPOBaHHE
3KCIIEPHMEHTOB;

8. O6pabotka u ananus PE3YyJIbTaTOB UCCEA0BAHUH, UX 9KOJIOrM4€CKas, 59KOHOMHUYECKAs, COLMAIbHAS
OLIEHKa,;

9. CoBpemeHHbIE MeTOmBI H CPEACTBA HAYYHBIX HCCIIENOBAHHN B 06IaCTH ofwei W npukmagHoi

SKOJIOTHH, TMPHPOJAONONBb30BAHHS M OLEHKH SKOJIOTHYECKOH 6e30MacHOCTH HOBBIX TEXHONOTHH W 3aLLMTHI
OKpYXalOLUeH CPe/ibl, METO/bI MTAHHPOBAHHS TOMEBbIX H 1a6OPaTOPHBIX IKCTIEPHMEHTOB;

10. leonndopmaumonnsie cucremsi;

11 Merone, cpenctea u TexHonorum 9KOJIOTHYECKOro  MOHHMTOPHHIA OKpy’KalowIeid cpenbl u
COOpY’KEeHHi1;

12. Meronsl  Monenuposanus Onothyecknx  cooGects, CTPOCHHA M DyHKLUHOHHPOBAHHUS

CCTECTBEHHBIX M MCKYCCTBEHHBIX 3KOCHCTEM H GHOLEHO30B MOA BO3ACHCTBHEM YeNIOBEUYECKOH AeATeNBHOCTH K
TEXHHYECKHX CHCTEM, MOZIETHPOBAHHE MPOLIECCOB B OKpYy’KaroLeii cpene;

13, Mertonbl Teopun cuctem u CHCTEMHBIX MOAXOAOB K M3YYEHHIO GHOTHYECKHX M abHOTHYeCKHX
¢akTopos 1 npoueccos B OKpy2KaroLleH cpene;
14. Meronsl Teopetuueckux u OKCIIEPUMEHTANIbHBIX MCCIEI0BAHUH B 061acTH o6weii 1 NIPUKIaJHOM

3KOJIOrMH, BE€OEHHUS 9KOJIOrH4Y€eCKOro MOHHTOPHHIa U OLEHKH AOIMYCTUMOCTH M 6C3OHaCHOCTH AHTPONOIre€HHOM
AEATEIbHOCTH;

185, Hosbie nudopmaumonnsie Texnomoruu u TEXHUUYECKHE CPE/ICTBa;

16. Merozbl 1 cpenctBa oueHku BosneiicTHs Ha OKpYXaKOLIYI0 Cpedy M 3KOJOrHuecKas 9KCIepTH3a
MPOEKTOB;

17. H3MeHeHns GuoTHueckux COOOLUECTB, CTPOeHHS H DYHKUHOHHPOBAHHS  €CTECTBEHHBIX U

HCKYCCTBEHHBIX DKOCHCTEM M GMOLIEHO30B mon BO3JICHCTBHEM UYEJIOBEYECKON AEATENHHOCTH M TEXHUYECKHUX
CUCTEM;

18. YPOBHH peakuuu >kuBbIX OPraHHU3MOB Ha M3MeHeHHe (aKTOPOB OKpyKarolIeid Cpensl B mpouecce
AHTPOIIOreHe3a;

19. OueHka  moTeHUManbHOM  omacHocTH TPaAMLHOHHBIX ~ CHCTEM  JIEATENBHOCTH W
MPHPOIONOIb30BAHUS,

20. Metonsl 1 TexHONMOrHH AMKBHIALMK OMAaCHBIX M BBIPAOOTABLIMX PECYPC TEXHOTEHHBIX CHCTEM K
NPOHU3BOACTB;

21. CoBepuieHcTBOBaHME  9K0M0rMUYECKH Oe3onacHbIX M XO3AHCTBEHHO 3O (EKTHBHBIX MeTOnOB,

TEXHUYECKUX CPEICTB H TEXHONOTMH MPUPOIONO/IB3OBAHMS, 00ecrneuMBAaKOMX COXPAHEHHS M BOCCTAHOBIEHHH
3aMnacoB NPUPOIHBIX PECYpPCOB;

22. Meroasl  skonoruueckoro  0GocHOBaHMS AOMYCTMMOH  HHTEHCHBHOCTH  TPOLIECCOB
TIPHPOZIOTIONIb30BAHHSI M KOMITPOMHCCHBIX 00BEMOB H3bATHS TIPUPOZIHBIX PECYPCOB;

23. Meronel TexHonoruit u TexHuueckux CPCACTB MPHPOL0OXPaHHOro 06ycTpoiicTBa TEPPUTOPHH,
3aTPOHYTBIX XO3AHCTBEHHOM A€STELHOCTBIO;

24. OueHka 3konoruyeckoii s dexTHBHOCTH TexHHUeCKUX CPCeACTB 3aLUMTbI IPUPOAHON Cpeab;

23 Metozbi, TexHuyeckue cpenctsa u TexHoTOrHM KOHTPOJI H MOHHTOPHHIA COCTOSHMS NPUPOIHOM



CPeIbl H TEXHHYECKHX CUCTEM;

26. Metozns! kommiekcHoro 9KOJIOrH4eCcKoro o6cienoBaHus TEPPHTODHI, OLUEHKH MX COCTOAHMS M
NEPCNeKTHB pa3BUTHS,

27. OKonoruyeckoe HOPMHpOBaHHe KayecTBa OKpysKaroIeit Cpenpr;

28. Okonoruyeckas GezonacHocTs XO34HCTBEHHOM €ATEILHOCTH HaaEKHOCTH TeXHHYECKHX CHCTEM;

29, Meronsi  maremathyeckoro MOZIE/IMPOBAHHUA MPHUPOAHBIX M AHTPOMOreHHBIX npoLeccoB B

OKpYy>Karolei cpene;

30.  Merogsi KpaTKOCPOYHOro u nonrocpoyxoro NpOTHO3MPOBaHHS NAPaMeTPOB OKpysKaroLIeH cpebl u
6PIOTH‘leCKPIX IMpoLeCcCcoB;

31 Ouenka TexHOreHHOro PHCKa OT CO3/aHMA M (yHKUHOHHpOBaHHMs TEXHHYECKHX CHCTEM |
XO3SIHCTBEHHOM ACATEJIBHOCTH;

32, IIporuosubie MeToxp! oLeHKH YPOBHEH aHTPONOTEHHOrO BO3eHCTBHS Ha OKDY’>KaloLILyIO Cpejty;

33 Onpenenenue f1apaMeTpOB M CBOWCTB 3KOCHCTEM, MPAMO He 3aTPOHYTBIX NEATENbHOCTBIO, Kak
STAJIOHOB 3KOJIOTMYECKOr0 COCTOSHUS TePPUTOPHIi;

34, ['noGanbHele skonoruueckue U3MEHEHHA B Ouocdepe W MX BAMAHMS Ha s dexTHBHOCTL M
6e30nacaocn> TEXHHUYECKUX CUCTEM;

35. [lapanurmel v koHuenuuy B TEXHHKE, HHKEHEPUH M 9KOJIOTHH;

36. Metoner Teopun cucrem, CUCTEMOTEXHHUKH, CHCTEMHOIO au3aiiHa U CHHEPreéTHKH B MPUKIAIHOM M
HHXXEHePHOM 3KO0JI0rHy;

37. OcHOBBI MeTOn0B 3KOMOrHYECcKOrO NPOCKTHPOBAHUA TEXHHYECKHX CHCTEM U HOPMHPOBaHH
MPOCKTHOH W U3bICKATENbCKOM AeATeIbHOCTH,

38. OKonoruyecky 6e30macHsle MeTo b1 PCLHKIIMHT A, peKyNepaLUMH U yTHIH3aLUMH OTXOJ0B;

39. OueHKa BEMYMHBI YKOHOMMUECKHX M SKOJIOrH4eCKHX ywepboB B OKpyKarolweit cpexe or
TEXHOI€HHOH €STeIbHOCTH;

40. TexHuueckue cpenctsa u TexHOTOrHHU MHHHMH3AaUHH ypOBHEH aHTPOMOreHHOro 3arpsA3HEHHs U
BOCCTaHOB/ICHHs Ka4yecTBa NMPHPOAHOM Cpembl;

41. Merons! 06paboTku u MPEICTABICHHS SKOJIOTHYECKOH HHOPMALIHH.

3. Yuebno-memoouueckoe u UHopmayuonnoe obecnevenue npozpammel KanHoudamckozo
IK3aMeHa:

) OCHOBHAs IMTepaTypa:

a) Okonorus: yue6uuk / C.M. PomaHoBa [v ap.] ; Kasan. Hau. ucenen. Texton. YH-T .— Kasaus : U3pg-
B0 KHUTY, 2017 — 340 c.

b) BesonacHocTs sxu3HenesTensHOCTH [Texet] : .— Mocksa : Jlaus", 2016 .— 448 ¢.— 30 3K3. —

Pexomennoano Lientpom CTPAaTerH4eCKUX UCCIeIoBaHHi rpakaaHCKol 3aimTel MUC Poccuu B KayecTse
Y4eGHHKa 1 HCTIONIB30BAHMA B 0GPa30BaTEbHBIX YAIPEKICHHAX, peanu3ylolx o6pa3oBaTesbHbIe POrpaMMBl
BBICLUETO NMPO(eCCHOHANBHOr0 06Pa3oBaHKs M0 AUCLIHILIHHE «be30nacHOCTh JKH3HEeATeNbHOCTHY 1S BoeX
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[v ap.] ; Kasan. nau. uccnen. Texmon. YH-T .— Kazanb : U3n-8o KHUTY, 2016 .— 84 ¢. : w1, — ISBN 978-5-7882-
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e) PeaFCHTHaﬂ OYHUCTKA CTOYHBIX BOJ OT TsDKEJIbIX METAJIOB: TEOPETHYECKUE OCHOBBI, MaTepuajibHbIe
pacuetbl [YuebHukH] : yue6. nocobue / @.JO. Axmanynnuna, JI.A. ®enorosa, P.K. 3akupos ; Kazanckuii Ha,
Heenen. TexHoi. yH-T .— Kasaub : U3n-s0 KHUTY, 2016 .— 90, (2] c. : un. — Bubnuorp.: ¢.86-91 (86 HasB.) —
ISBN 978-5-7882-1819-9.

f) TexHomoruu 3awmTe okpyskarouei CPEAIBI OT OTXO/I0B NMPOH3BOACTBA U MOTPe6IeHNs / BeTomkHH
A.I'. — Mockea : Jlaus", 2016 .— ISBN 978-5-81 14-2035-3 .

g2) UwnxeHepHas 3awura PUAPOCdEPbI OT CHPOCOB CTOUHBIX BOA : YueGHOe MocobHe — Bosorna :
Hndpa-Hrxenepus, 2016 — 296 c.

h) [TpombiiienHas 3konorus [Yuebnuku] : yue6. nocobue / O.A. T anvbnay6, U.I'. llaiixues, C.B.

Opuanann ; KasaHckuii Hau. uccnen, TexHOI. YH-T .— Kasanb : Uzg-so KHUTY, 2017 — 118; [2] ©. : wn. —
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0) nonmonHuTE BHAS JHTEpaTypa:

a) Okonorus. BasoBbIf Kypc 115l CTYAEHTOB HEBHOTOTHYECKHX crnieuuanbHocTeR YuebHoe nocobue /
['opauenko B.A. TNokazees K.B. CrapkoBa M.B. M: Jlanb — 2014 - 640 crp. ISBN: 978-5-8114-1523-6



b)

Okonorus TpHpononoNb30Banus .— |, I €pacumenko B.IT. — Mocksa : 000 "Hayuno-

M3NaTeNbCKUM LeHTp I/IHCDPA-M", 2017 — 355 ¢.
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"®OPYM"
d)

Ob1wmas skosorus : YueGuux ~— 2, nepepab. u nom, — Mockea ; Mockea : Hsnarenscrso

: 000 "Hayuno-u3natenpckuis ueHTp HHOPA-M", 2017 — 336 ¢. — ISBN 978-5-00091-062-7 —

Tlpombiunennas sxomorug, [lpakTukym : VueGroe nocobue .— 1 .— Mockea : Mocksa :

Wznatenscrao "®OPYM" : 000 "HayuHo-u3natenbckuii ueHtp MHOPA-M", 2017 — 128 ¢. — ISBN 978-5-
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B) IPOrpamMMHoe obecneuenue u Hurepuer-pecypen
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J)

OneKTpoHHbIe pecypesl Web of Science — http://weboﬂmowledge.com
9BC « KOpaiiry — http://www.biblio-online.ru

Hayunas Dnekrponnas BuGnnorexka eLibrary — http://www.elibrary.ru
9BC «PYKOHT)» — http://rucont.ru

SBC «IPRbooksy — http://www.iprbook shop.ru

9BC «Jlanpy — http://e.lanbook.co m/books/

9BC «Kuura®oumy — www knigafund.ru

B/l untuposanus SciVerse Scopus — WWW.scopus.com

3BC ZNANIUM.COM — http://znanium.com

ONeKTPOHHBII KaTanor YHUI] KHUTY - http://ruslan kstu.ru



