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1. TPEBOBAHUA K BHAHUAM U YMEHUAM 110 JUCHUTIJIMHE
(CornacHo cTaHIapTy ¢ y4eTOM OCOOEHHOCTEH UCHIUILITUHBI)

B cucremy 3HaHmii 0o0miei skomoruu BxomsT Oosiee 40 eCTECTBEHHBIX,
TEXHUYECKUX U COIMAIBbHBIX HayK. JIUCIUIUIMHA «DKOJOTUS OTHOCHUTCS K OJIOKY
€CTECTBEHHOHAYYHbIX AMCHMIUIMH. [l ee MOHMMaHUsT HEOOXOIMMBbI 3HaHUS,
NOJIy4eHHbIE, MPEXKIE BCEro, B 00JacTu OUONOTUU, (PU3MKHU, XUMUH, a TaKXKe W3
00JacTl UCTOPUH, KYJIBTYPOJIOTH, Priiocoduu.

Lenb n3yueHus: TUCHUILIMHBI — (OPMHUPOBAHUE y OYyAYIIMX CIEHUATHCTOB
Ha 0a3e yCBOGHHOH CHCTEMBbl OMOPHBIX 3HAHWNA MO 3KOJOTMH, CIIOCOOHOCTEH Mo
OIICHKE TIOCNIENCTBUA WX MPO(PECCHOHATHLHON MESITEIBbHOCTH U TPHHSITHS
ONTUMAJIbHBIX PEIIEHUHN, UCKITIOYAIOIIUX YXYIIIEHNE HKOJIOTHYECKON 00CTaHOBKH.

3a1auu U3y4eHUs AUCIUIUIMHBIL:

- O3HAKOMJIEHHE C TEPMUHOJIOTHEN U MOHATUAMH SKOJIOTUH;

- YCBOEHHE OCHOBHBIX 3KOJIOTMUYECKUX 3aKOHOB;

- IOHUMAHUE POJIA aHTPOIIOTE€HHOI'O BO3JEHCTBUSA B KOHKPETHOM PETHOHE U
Ha Onocdepy B menom;

- MOHMMAaHUE MEPCHEKTUB UCIOJIb30BAHUSI HOBBIX JOCTHKEHUN HAYKU MPHU
OpraHu3alMi COBPEMEHHBIX TEXHOJOTUH W HAampaBlieHUW OW3HEca B KOHTEKCTE
CYILIECTBYIOIIUX IKOJIOTHUYECKUX MPOOIIEM.

2. COAEPXXAHUE KYPCA «OKOJIOI M51»

TEMA 1. BBEJIEHUE

DKoJIoTHYECKHe MPOoOJIeMbl B COBPEMEHHOM MHPE, BOSHUKIIINE B Pe3yJIbTaTe
JesSTeNIbHOCTH uesoBeka. [Ipenmer m 3amaum kypca «Okonorusi». CoBpeMEeHHOE
NOHMMAaHHE OJKOJIOTMM Kak Hayku o0 J3KkocucTeMax u Ouocdepe. Bpenmenue
TEPMHHA «IKOJIOTHs» .1 ekkeneM st 0003HaYeHUS HAYKU O B3aMMOOTHOIICHHSIX
OpPTaHU3MOB MEXIy cOO0OW M ¢ OKpyKaromiei cpemoil. OCHOBHBIE CTPYKTYPHBIE
paszienbl COBPEMEHHOW 3KOJIOTHH. JKOJOTUYECKHUE TI00ATbHBIE U PETHOHATBHBIC
pOOJIEMBI YEJIOBEUECTBA M OKPYKAIOIIEH cpeibl U MyTh uX perieHus. [Ipodiembr
OXpaHbl OKpyXXaromieil cpensl, Ponb w 3amadm AUCHHUIUIMHBL «OKOJOTHS» B
npo(hecCHOHATLHOM MOATOTOBKE WHKEHEPA-CTPOUTEIIS.

TEMA 2. B3SAUMOJIEMCTBUE OPIAHU3MA CO CPEJION

@yHAaMEHTaIIbHbIE CBOMCTBA JKUBBIX CUCTEM. Y POBHU OpraHU3aluU KUBOMI
MATEPUU: MOJIEKYISPHBINA, KJIETOYHBINA, OPraHU3MEHHBIN, TONMYJISIHHOHHO-BUI0BOM,
YPOBEHB AKOCHUCTEM, ouochepHbIil. OpraHu3M, Kak JTUCKpETHA



CaMOBOCITPOM3BOIAIIASICS OTKPBITAs CHCTEMa, CBSI3aHHAs CO CPeao OOMEHOM
BELIECTB, SHEPTUU, UHPOPMALIIH.

Hepapxust 5KOJIOTHYECKUX YPOBHEN: 0CO0b, BUJ, MOMYJIALNS, COOOIIECTBO,
sKocuctema, orocdepa.

[Tomymsiiusi, XapaKTepUCTHUKU TOIYJISIIIHH.

buopasnoobpazue opranuzmoB. VCTOYHUKHM BSHEPruu Ui OPTraHU3MOB.
ABTOTpOdBI U TeTepoTpodbl. POTOCUHTE3 U ABIXaHUE: KUCIOPO aTMOC(EphI, KakK
npoaykT ¢GotocunTe3a. OCHOBHBIE TpyHIbl (HDOTOCHHTE3UPYIOIIUX OPraHU3MOB
(MJIaHKTOHHBIE LIMAHOOAKTEPUU M BOJOPOCIM B MOpPSX M BBICIIME PACTEHMs Ha
cyme). XeMOCUHTE3, *KHU3Hb B aHa3pOOHBIX yclOBUsAX. Tpoduueckue OTHOIIECHUS
MEX/ly OPraHU3MaMHU: TPOJYLIEHThl, KOHCYMEHTBI U PENYLICHTHI.

['omeocta3 — MexaHu3M camoperymsinud. Bo3MOXHOCTH —ajanTanuu
OpPraHU3MOB K H3MEHEHHIO YCIOBHM cpenbl. [ eHeTnueckue npeaenbl afanTalim.

[lonsiTie u ompenenenue skonorudeckoro (akropa. Kraccuduxarms
9KoJIOTUYECKUX  (hakTopoB. AOuoTHUeckHMe U OMOTHYEeCKHE  (PAKTOPBHI.
Dkojorudeckas Hulla opranusma. Jlumurupyomue ¢gakTtopbl. 3aKOH MUHMUMYyMa
0. JIubuxa. 3akoH TonepanTHOocTH (3akoH B. Illendopma) kak ocHoBa
HKOJIOTUYECKOTO HOpPMHUpOBaHUs. BiusHue aOuortnueckux (HakTopoB Ha
pacmpocTpaHeHHe  OHOJOTMYEeCKMX  BHJIOB U BHAOBOE  pa3HOOOpasme.
AnTponorennsie pakTopsl. ['eHeTHdeckas 3BOMOLMS MOMYJISIUN MO ACHCTBUEM
€CTECTBEHHBIX U aHTPOTIOTCHHBIX (PAKTOPOB.

TEMA 3. DKOCUCTEMA

[Tonstue sxosormyeckor cucrembl. CTpykTypa OwuoreoreHoza no B.H.
CykaueBy. OCHOBHBIE XapaKTEPUCTUKHU SKOJOTUYECKUX CHUCTEM: Ouomacca,
MPOJYKTUBHOCTh, OMOpa3HOOOpa3ue, SHEPreTHKa U SHTPONuUs 3kocucteMbl. [ToTok
BEIIECTBA U SHEPTUU B DKOJOTUYECKOW cuUcTeMe. THUIbl MUTAHUS: aBTOTPOPHI,
rerepoTpodsl, xeMoTpodsl, poToTpodbl, AeTpuTodaru. Tpoduueckue nenu, ceTu,
ypoBHHU. [lepegaua 6uoMacchl U S3HEPTHH MO TPOPUIECKUM LIETISIM. DKOJIOTHIECKHE
nupamMubl: YUCIEHHOCTH, OMOMacchl, 3Hepruu. J[uHamMuyeckue MpoIecch B
HKOJIOTHYECKUX CUCTEMAX.

buonornyecknii KpyroBopoT B mpupoje. buoreoxummuueckne KpyroBopoTsl
OCHOBHBIX OMOTEHHBIX BEIECTB: BOJbI, yIiepojia, KUCIopoja, a3ora, ¢ocdopa,
CepBHI.

TEMA 4. CTPYKTYPA BUOCOEPBI

®denomen uaet B.U. Bepnaackoro u 6uoreoxumuu u ouocdepe. [puniumb
Oouocepbl W KaTeropuu BellecTBa corjacHo yueHuro B.M. Bepnaackoro.
CrpykTypa 6uocdepsl u ee npeesbl.



Pacnipenenenne >KuBbIX Opranu3MoB B Ouocdepe.

Atmocdepa, ee coctraB U CTpyKTypa. Tpomocdepa, cTparocdepa,
Mesocdepa, nonochepa, sxzochepa. CrparocdepHblii 030H U €ro poJib B 3alUTe
KHUBBIX OPTaHU3MOB OT JK€CTKOTO YIbTPa(hrOIETOBOTO H3ITYUCHHS.

I'uopocthepa, ee cocraB u crpykTypa. DyHKIUM TUAPOCHEpPHl IO
OTHOLIEHHUIO K KUBOU IPUPOJE.

JIutocdepa, ee cocTaB U CTPYKTypa.

Oomonus 6uocdepsl. TexHocdepa — yacTb Ouocdepsl, KOPpEHHBIM 00pazoM
npeoOpa3oBaHHas YEIOBEKOM B TEXHUYECKHE M TEXHOTEHHBIE 00BhEeKTHl. Heocdepa
— BBICIIAS CTaausl Pa3BUTUS OuWOCheEpbl, CBsI3aHHAS C BO3HHUKHOBCHHEM U
CTAaHOBJICHMEM B HEH [MBWJIM30BAaHHOTO YEJIOBEUECTBA, KOTJa pa3yMHa
YelioBeYecKas: ACSITeNbHOCTh CTAHOBUTCS TJIABHBIM, OMNpPEACHSIONUM (HaKTOpOM
pa3BUTHUS Ha 3eMIie.

TEMA 5. AHTPOIIOI'EHHOE BO3JIEUCTBUE HA OKPYXAIOIIYIO
CPELY

Buael 3arps3HeHMl, BO3HUKAKOLIMX B  pe3yJbTaTe aHTPONOTE€HHOU
NEATEIIBHOCTH.

Y CTOWYMBOCTh aTMOC(EPHOTO BO3AyXa K 3arpsi3HEHUSIM: E€CTECTBEHHBIM
(KOCMUYECKUM, BYJIKAHUYECKHUM H3BEP)KEHUSM, MECYaHBIM U MBUIBHBIM OypsM H
T.I.); QHTPONOT€HHBIM (OT MPOMBILUIEHHBIX NPEANPUATUN, TEMIIOIHEPTETHYECKUX
IIPOU3BOJICTB, CEJIBCKOIO XO3SIMCTBA, TPAHCIIOPTHBIX CPEICTB, CTPOUTEIBHOU
UH/yCTPUH), BOCHHO-KOCMUYECKHUX ITPOrpamMm M Jip.

Bnusuaue atMocepHbIX 3arps3HEHUN Ha PACTUTENbHBIA U KUBOTHBIN MUD,
4eJioBeKa, 3aHUs U COOPYKEHUS, IPEeIMEThI ObITa U T.I1.

3HaueHue BOJbI U KM3HU Ha 3emiie. Buawl 3amacoB BOAHBIX PECYpPCOB.
[Tpumepsl CIOIB30BaHUS BOABI.

YcroitunBoCcTh  BOA K BO3ACHCTBUI0O HAa HHUX. 3arpsi3HEHUE BOJ
IPOMBIIUICHHBIMHA,  KOMMYHAJIbHO-OBITOBBIMM M CEJIBCKOXO35HCTBEHHBIMU
CTOKaMU, He(pTeNPOAYKTaMHU, SI0XUMUKATaMU, OMOJIOTMUYECKUMU, TEPMAJIbHBIMU U
paauoOaKTUBHBIMU BbiOpocamu U ap. [IpuMmepsl 3arps3HeHus BOJHOTO OacceifHa.
CamoouunieHue BO/I.

Ponp mouBBl B KU3HEAESATEIBHOCTH JKUBBIX OPraHU3MOB. YCTONYMBOCTH
IIOYB K Pa3HbIM BUJAM BpPEIHBIM Bo3AeicTBUU. CamoouMileHHE Mo4B. BiusHue
YyeJI0BeKa Ha IUIOAOpOAME IMOYB. BerpoBas W BOAHAsA 3pO3MsS MOYB U METOMBI
60prOBI ¢ Hel. boprba ¢ onmycTeiHuBaHMEeM. OcyIieHNe 3a00I0YCHHBIX MTOYB.



TEMA 6. OXPAHA OKPYXAIOIIENA CPEJbI, DKOJIOTMYECKOE
HOPMHWPOBAHUE

DKOJIOTUYECKOEe HOPMUPOBAHME KayecTBa OKpYyXkarolled cpenbl. Bumbl
nokaszarelied  KauecTBa  OKpyxawlued cpeasl. IlpemensHo — momyctumas
kounentparus (ITJ1K), npenensrno nomyctumsiii Beiopoc (I1J1B) Bpeanbix BemecT
B aTMocdepy, npeaensHo gonyctuMsbiii copoc (I1JIC) BpenHbIX BEeIECTB B BOAHbBIN
Oacceiin. Cucrema Poccuiickux CTaHIapTOB MO OXpaHE MPHUPOABI MOJ OOIIMM
HOMEpPOM 17, ee cocTaBHbIE YAaCTH; MEKIAYHAPOJHbIE CTAHAAPTHI IO YIPABICHUIO
okpyxatouiend cpenoit; 'OCT P MCO 14000. KoMmieKkCHBIN aHAJIM3 COCTOSIHUS
okpyxatomen cpeasl. [Iporneaypa OBOC (oreHka BO3EHCTBUS HA OKPYKAIOITYIO
cpeny).

DKOJIOTHSI Kak HayyHas OCHOBA PALMOHAJIBHOTO HPHUPOIOINOIb30BAHHUS.
HeoOxomuMocTh COXpaHEHHsS €CTECTBEHHBIX OSKOJIOTHMUECKUX CHCTEM U HX
OouopasHooOpaszua. MeToabl 3alIuThl  OKPYKAIOIIEW Cpeasl OT BPEIHOTO
BO3JIEMCTBUS. ManooTXoAHbIe MPOU3BOJCTBA C 3aMKHYTBIMUA MAaTE€pUaJIbHBIMH U
HYHEPreTUYECKUMHU MTOTOKAMHU.

Oxpana armocepHoro Boszayxa. IlyTu  cHIbKeHHMsI — 3arpsi3HEHUS
aTMocepHoro  Bo3ayxa. HkKeHepHble, MPOEKTHO-KOHCTPYKTOPCKUE U
TEXHOJIOTMYECKHE METOJIbl CHWXKEHUH BpeaHbIx BbIOpocoB (BB) B atmocdepy.
Ounctka Ta3000pa3HBIX MPOMBIIUIEHHBIX BBIOPOCOB: MEXaHUYECKHE METOIbI
OUYUCTKU (TPaBUTAIMOHHOE, MHEPIMOHHOE W LEHTPOOEKHOE OCaXJACHUE IIbLIH,
MOKpBIE METOIbl OUMCTKH BO3yXa OT YACTHUII MbLIH, IbIMA U TyMaHa), GU3NYECKue
METO/Abl OYUCTKH (MeTon abcopOLMM  KUIKOCTHIO, aNCcOpOIUs BpPEAHBIX
KOMIIOHEHTOB  TBEpPJBIMH TOTJOTUTENSIMU; XEMOCOPOLMH; KaTaJTUTHYECKUE
METO/Ibl, OCHOBAHHbIE HAa PEAKIUSAX B NPHUCYTCTBUM TBEPJIBIX KATaJIU3aTOPOB;
TEPMUYECKHE METOJIbl OUMCTKH Ta30B).

OxpaHa ¥ pauMOHAIBHO MCHOJIb30BAHUE BOJHBIX pecypcoB. VHKeHepHbIE,
IPOEKTHO-KOHCTPYKTOPCKUE M TEXHOJOTMYECKHE DPEIICHHUS] CHUKEHUS CTEINEHU
3arpsi3HEHUS] CTOYHBIX BOJ. Pa3zpaboTka HKOJIOTMYECKH YHCTHIX TEXHOJIOTHYECKHUX
npoiieccoB. O6opoTHOE BoJOCHAOeHHe. OpraHuzaiusi padoT MO0 KOHTPOJIO 3a
3G (HEKTUBHOCTHIO OYHUCTKH, MO 00€3BPEKUBAHUIO U 00€33apaKMBAHUIO CTOYHBIX
BOJ. OUYUCTKA CTOYHBIX BOJ: MEXaHUYECKHUE METO/Ibl (OTCTauBaHUE, OCBETIICHUE U
bunbTpoBanue), (QUIUKO-XUMHYECKUE MeETOoAbl  ((uioTaums, JAUCTHILIALINS,
pekTuduKanys, aacopOLus, Koaryysiiusi, IOHHbIA 00MeH, 00paTHBIN OCMOC U JIp.),
OMOXMMHUYECKHE METOIBI B @9POOHBIX U aHAPOOHBIX YCIOBUSX.

OxpaHa 3emenb M palHOHAJIbHOE HCHOJb30BaHWE Henp. KoHTpons 3a
OXpaHOW 3eMeNlb W palMOHAJIbHBIM HCIONb30BaHueM HeAp. Ilytu cHuxeHus
3arpsi3HEHUS 3eMelb U PAIIMOHAILHOTO UCIIOJIb30BAHUS MOJIE3HBIX UCKOMAEMBbIX.



PexkynbTuBalMsl 3eMellb U COXpPaHEHUE ILIOAOPOAHOTO CJOS IOYB MpHU
J0OBIYE MOJIE3HBIX MCKOIMAEMBIX, CTPOUTEIBbHBIX, I€0JIOr0Pa3BEI0YHBIX U JIPYTHUX
pabotax. [lokazaTenu kayecTBa peKyJIbTHUBAIIUH.

Knaccuduxanuss TBEpAbIX OTXOAOB. YTWIM3AIMSA TBEPABIX OTXOJOB:
HEMOCPEJACTBEHHOE CHKUTAHUE, KOMIIOCTUPOBAHUE, 3aXOPOHEHHUE, MOJIUTOHBI.
paauoakTUBHbIE 0TX0/bI. [lepepaboTka paiMOaKTUBHBIX OTXOJ0B C MPUMEHEHUEM
HKCTPArupPOBaHUS U KPUCTAIIIU3AIUY.

TEMA 7. BUOCOEPA 1 YEJIOBEK

OCHOBBI KOJIOTHH YesnoBeKa. UemoBeK Kak COCTaBHAs 4acTh NPUPOIbl. Poib
4eJI0BEKa B IIPUPO/JIE, €TO B3aUMOJICHCTBUE C IpUpoAoi. Bo3aeiicTBue uenoBeka Ha
npupony u Ouocdepy. UenoBek Kak OMOIOTHUECKHA M COIMAJIBHBIM OpraHU3M
npuponbl. AHTpOMOreHHbIH (akTop. YpOaHu3anus HaceJdeHHs. OKOJOTHS U
310poBbe uenoBeka. [Ipobiembl nemorpaduu um myTd ux pemieHus. ['opox u
YeJIOBEK.

TEMA 8. OCHOBBI OKOJIOI'MYECKOI'O ITIPABA 141
MEXAYHAPOJHOE COTPYAHUYECTBO B OBJIACTU OXPAHbBI
OKPYXAIOILEN CPEJIbl: DKOJIOTHSI U SKOHOMMKA, DKOJIOIMI U
[TOJIMTUKA, D9KOJIOTUA 1 COUUAJIBHBIE ITPOBJIEMBL.

DKOJIOTUYECKUIT MOHUTOPUHT OKPYXAIOIIeW Cpeabl, €ro Leild W 3a/ayu,
YPOBHHM MOHUTOPHHIA. DKOJOTHYECKAs SKCIIEPTU3a IIPOEKTOB.

DKOJIOTHYECKHI MACTIOPT MPOMITPEATIPUATHSI.

Ponp 3amoBeAHMKOB U 3alOBEIHBIX TEPpPUTOpUN B 0OIIEH cucTeMe
IKOJIOTHYECKUX BompocoB. Knaccudukanus 3anoBeaHbix Tepputopuil. Hayunoe u
KYJIbTYPHO-BOCIIUTATEIBHOE 3HAYEHUE 3aII0BEIHBIX TEPPUTOPUIA.

HeoOxomumocTh (GopMUpPOBaHUS SKOJIOTHUECKON KYJIbTYpbl. DKOJOTUS U
KayeCTBO JKM3HHM, MPOQPECCHOHANbHAA  OTBETCTBEHHOCTb.  JKOJIOTUYECKUE
KOMIIOHEHTBI B OLICHKE Ka4eCTBA KU3HU.

OCHOBBI 3KOHOMMKHM HPHUPOJIONOIb30BaHUSA. Macitadbl 3KOHOMHUYECKUX
3aTpaT Ha OXpaHy OKpY’Karoled cpeabl. ODKOJOTHYECKUMH OW3HEC M PBIHOK.
DOKOHOMHMYECKHM ylepO OT 3arpsA3HEHMs] OKpYXarollel cpelbl, YKOHOMUYECKas
3 (HEKTUBHOCTh NPUPOJOOXPAHHBIX MEPONPUSATHUH.

3aKOHOIaTEIbHOE o0ecrnieueHue DKOJIOTUYECKUX IIPUHLIUIIOB
PAalMOHAIIBHOIO  MPUPOJONOJIB30BAHUS M OXpaHbl HOpupoabl. OCHOBHBIE
poccuiickre HallMOHATbHBIE aKkThI (3ak0H PD 00 oxpaHe OKpyKaroiiei mpupoHon
Cpelpl, 3aKOH 00 HKOJIOTMYECKON akcneptuse W apyrue). IIpaBoBele akThl IO
YIOPSAJOYECHUI0 W YCWICHHUIO OXPaHbl M PALMOHAIBHOMY MCIOJB30BAaHUIO
IIPUPOIHBIX PECYPCOB.



['paxknanckuii  yronoBHbIH  konmekc  Poccuiickoir ~ denmepaunu 00
OTBETCTBEHHOCTH 3a HapyILIECHUE MPABWI OXPaHbl OKPY>KaloLEel Cpenbl: riaBa 26
VK PO «3konoruueckue npecTyIaeHus».

MexayHapoaHOe COTPYJHUYECTBO U MEKIYHAPOIHBIE TIOTOBOPHI B 001acTH
OKOJIOTUM M OXPaHbl OKPYXAIOMIeW Cpeapl: MEXIyHAapOJHble KOH(EPEHLHH,
COBeIllaHus, MPOTOKoIbI, B ToM uncie OOH, 00 sxonornueckux npodiaemax.

KOHTPOJIBHBIE BOITPOCHI AJIs1 CAMOITIOAT'OTOBKHA
. OKkonorus kKak Hayka. Hanpasnenue skonorun
. 3a71a4u SKOJIOTHH.
. Okonornyeckue (HaKTOpHI.
. 3aKOHBI BO3/IEUCTBHUS HKOJIOTHYECKUX (PAKTOPOB.
. OcHOBHBIE TT100aTbHBIE 3KOJIOTHYECKHE MTPOOIEMBI.
. OOBEKT U3y4YeHUs FKOJIOTUU — HKOCUCTEMA.
. 3aKOHBI (PYHKIIMOHUPOBAHUS SKOCHCTEMBI.
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. Uto Ttakoe 6uocdepa, rpanuiibl 6uochepsl.

9. Nonynsauusi. OCHOBHbIE (DYHKIMH U TapaMETPhI MOMYJISALINH.

10. Kareropuu opranu3moB, popMupyroire OUOreHHbIA KPyTrOBOPOT.

11. /IBa OCHOBHBIX KpYroBOpoTa: OOJIBIIOW (T€OJOTMYECKUI) U Mallblid
(OuoTmveckuit).

12. ITpaBuna nupaMuIbl: IPOAYKIUU UIH SHEPTHUH.

13. AuTpomnoreHHoe Bo3elicTBre Ha Onocdepy. Bumbl 3arpsi3HeHui.

14. Dxoyoruueckoe HOpMUPOBAHUE KAUECTBA OKPYIKAIOIIEH Cpebl.

15. KonTposap kauecTBa aTMOC(HEpPHOro BO3yXa B HACEICHHBIX ITyHKTaX.

16. Dkonoruzanusi TEXHOJOTUYECKHUX MPOIECCOB (Co3MaHue 0€30TXOIHBIX
TEXHOJIOTUM )

17. paccenBanue Ta30BBIX BEIOPOCOB B aTMOChEpE.

18. YcTpoiicTBO caHUTAapHO-3aIIUTHBIX 30H, APXUTEKTYPHO-IUIAHUPOBOYHBIE
peleHusl.

19. Ouuncrka ra3oBbIX BBHIOPOCOB OT BpeIHBIX mpumeceid. IhHEKTUBHOCTh
yJIaBJIMBaHUSI.

20. OyncTKa ra3oB B CyXUX MEXaHUYECKUX MbLICYTOBUTEIAX.

21. MexaHu4deckasi OUMCTKA ra30B «MOKPBIMH METOAMUY.

22. OU3NKO-XUMHUYECKHE METOJbl OYHCTKH BBIOPOCOB MPOMBIIICHHBIX
NPEAIPUATHN.

23. Knaccuduxamusi CTOYHbBIX BOJ.

24. OcHOBHBIE MOKa3aTeIN OLIEHKU COCTaBa CTOYHBIX BO/I.

25. NctouHuKy 3arpsi3HEHUs BOJHBIX 00bEKTOB.

26. MexaHnudeckue crocoObl OYMCTKH CTOYHBIX BOJI.



27. OU3NKO-XUMUYECKHE CITIOCOOBI OUUCTKUA CTOYHBIX BOJI.

28. buoxuMuueckre MeToIbl OYUCTKH CTOYHBIX BOJ. OYHMCTKA B MPUPOIHBIX
YCIIOBHUSIX.

29. buoxuMuuyeckre METOJIbl OYMCTKM CTOYHbIX BojA. Ouucrtka B
VCKYCCTBEHHBIX COOPYKEHUSX.

30. O6opoTHOE BOJOCHAOKEHNE.

31. Teepasie orxonbl. Knaccudukaius TBEpAbIX OTXOI0B.

32. Cnoco6s! yrunuzanuu ThO.

33. CrocoObl yTUTU3AIMH MPOMBIIIJIEHHBIX TBEPABIX OTXOJIOB.

34. PekynbTUBAIUA.

35. OcHOBHBIE MMOKA3aTENHN Ka4eCTBa PEKYJIbTUBALINH.

36. OCHOBHBIE MEPOTIPUATHS 110 OXPAHE JTUTOCHEPHI.

37. TOKCUYHOCTh CTPOUTEIBHBIX MATEPUATIOB.

38. DKkonoruueckasl SKCIepTU3a.

39. DKOJIOruYeCKUii MacmopT.

40. DKOIOTUYECKUIT MOHUTOPHUHT.

41. Opransl ynpaiieHUs1 OXpaHOU Tpupoasl PO.

42. 3amaun ¥ MOJHOMOYMSA OpraHoB ympasienuss PD B obGnactu oxpaHsl

IPUPOJIBI.
43. DKOJIOrMYECKOEe MPaBOHAPYLIEHUE.
44. OCHOBHBIE ~ MPUHLHMIIBI  MEXAYHAPOJHOIO  3KOJOTMYECKOTO
COTPYJHUYECTBA.

4. YVKA3AHMS K BBITTIOJJHEHWIO KOHTPOJILHOM PABOTEI

KontponbHast paGorta poikHa OBITH BBINOJHEHA B Bule pedepara B
PYKOIIMCHOM WJIM MallMHONMMCHOM BapuaHTe. Cojep)kaHue TOJDKHO OBITh
U3JI0’KEHO YETKUM SI3bIKOM U TIOJTHOCTBIO PACKPBIBATh CYTh BOMPOCA, MOJTYYEHHOTO
no 3aganuio. Ilpu wu3MOKEHHUH TEKCTa HEOOXOAMMO JielaTh CCBHUIKM Ha
UCIIOJIb3yeMble MEPBOMCTOUYHUKHA, HOPMATHUBHYIO M CIEHHUANBHYIO JHUTEpaTypy,
CIIMCOK KOTOPOM MPUBOJUTCA B KOHIIE pedepara.

BapuaHTbl Kaxao0ro 3ajaHusl CBEACHbl B HWXKENPUBEACHHYIO TaOIuUILy.
[udpsr BapuanToB mo mudpy (HOMEpy) 3a4eTHON KHMXKKH BBIOMpAIOTCS B
Ta0JMIle N0 KOJOHKE, COOTBETCTBYIOIIEH MOPAIKOBOM HHM(pPE TEKYIIEro roja.
[Topsinok BeIOOpa BapUAaHTOB CIIEAYIOLIUH:

1. ITepBslii BOIIpoC BHIOMPAETCS U3 MEPBOM IPYIIIBI BOIIPOCOB MO MOCIETHEH
udpe 3a4eTHON KHIKKH.

2. Bropoii Bonpoc BbIOMpaeTcs U3 BTOPOU rpyIIbl BOIPOCOB MO CYMME JIBYX
nocJeTHUX [P HOMEpa 3a4ETHON KHUKKU.



3. Tpetuii Bompoc — 3aaaya, BBIOMPAETCS U3 TPEThEW T'PYIIbl BapUAHTOB
KOHTPOJIBHBIX 33Ja4 M0 Mpearnocie Hel nuppe HoMepa 3a4eTHON KHIKKU.

Tabnuia BapuaHTOB 3aaHUsI

[Mudper [Tocnennsis mudpa TeKymero roaa

HOMEDPA

3aueTHOM | 1 2 3 4 5 6 7 8 9 0

KHIKKA
0 10 1 2 3 4 5 6 7 8 9
1 11 2 3 4 5 6 7 8 9 10
2 12 3 4 5 6 7 8 9 10 11
3 13 4 5 6 7 8 9 10 11 12
4 14 5 6 7 8 9 10 11 12 13
5 15 6 7 8 9 10 11 12 13 14
6 16 7 8 9 10 11 12 13 14 15
7 17 8 9 10 11 12 13 14 15 16
8 18 9 10 11 12 13 14 15 16 17
9 1 10 11 12 13 14 15 16 17 18
10 2 11 12 13 14 15 16 17 18 1
11 3 12 13 14 15 16 17 18 1 2
12 4 13 14 15 16 17 18 1 2 3
13 5 14 15 16 17 18 1 2 3 4
14 6 15 16 17 18 1 2 3 4 5
15 7 16 17 18 1 2 3 4 5 6
16 8 17 18 1 2 3 4 5 6 7
17 9 18 1 2 3 4 5 6 7 8
18 10 1 3 4 5 6 7 8 9

6. 3AJIAHUS 1J15 BBITIOJIHEHM S KOHTPOJIbHOM PABOTHI

6.1 IIEPBAS I'PVIIITIA BOITPOCOB

1.1 DOkosorus kak Hayka. HanpaBieHust 3K010ruu. 3aauu 3KOJIOTHH.

1.2 CBoiicTBa KMBBIX CUCTEM U YPOBHU MX OMOJIOTHYECKON OpraHU3allHH.

1.3 DOxonoruyeckre (akTopel. 3aKOHBI BO3JICUCTBUSA AKOJOTHMUYECKUX
(hakTopOB.

1.4 DOTOCUHTES. DTarnsbl dboTocuHTE3A. OCHOBHBIE TPYMIbI
(OTOCUHTE3UPYIOIIUX OPTraHU3MOB.

1.5 OcHoBHBIE TTI00aTBHBIE SKOJIOTUUECKHIE MTPOOIESMEI.

1.6 OOBeKT u3y4eHUs SKOJIOTHH — IKOCUCTEMA. 3aKOHBI (PYHKIIMOHUPOBAHUS
KOCUCTEMBI.



1.7 Jlumutupyromme (pakTopbl. ODKOJOTHYECKass HHIIA ¥  3aKOHBI
BO3JIEUCTBUSI SKOJIOTUUYECKHX (DAKTOPOB.

1.8 IIpaBuna nupamMuabl: OPOIYKIMH WA SHEPTUU.

1.9 lonynsiuusa. OcHOBHBIE GYHKIMU U TapaMETPhI MOIMYJISIUH.

1.10 Kareropuu opraHuzMoB, GOopMUpPYIOLIUE OUOTEHHBIN KPyTOBOPOT.

1.11 JIBa OCHOBHBIX KpPYroBOpOTa: OOJBIION (TE€OJIOTHMUECKHI) M Majbli
(ouotnueckuit). [IpuBectu mpumeps KPYroBOPOTOB.

1.12 buocdepa, rpanuisr 6nochepsi.

1.13 Tlpunnunel dyHkimonupoBanus Ouochepsl no B.M. Bepuanckomy.
Kareropuu Bemiecta no B.. Bepuaackomy.

1.14 buoreoxumuyeckue KpyroBopoThl: a3oTa, Kuciopoaa, docdopa,
yraepoJa.

1.15 T'omeocra3. BO3MOXHOCTM ajantalidd OPraHU3MOB K H3MEHEHUIO
YCIIOBUM CpEIBI.

1.16 Tpoduyeckue u JETPUTHBIC LIEITH.

1.17 VIcTOYHUKH SHEPTUH JIJIs1 OPraHU3MOB. ABTOTPO(DBI U TeTepOTPOdHI.

1.18 buopaznoobpazue. BrausiHue OunopazHooOpaszusi Ha YCTOWMYHMBOCTH
DKOCHCTEM.

6.2 BTOPASA I'PYIIIIA BOITPOCOB

2.1 AuTpomnoreHHoe Bo3aeicTBue Ha Ouochepy. Buapl 3arps3HeHnid.

2.2 DKOJOrMYeCKOe HOPMUPOBAHUE KAUE€CTBA OKPYKAIOLIEH CPEIBI.

2.3 DKOJIOTUYECKUIT MOHUTOPUHT. DKOJIOTUUECKU MaCIOPT.

2.4 Tlpoucxoxnaenue kiaccupukanuu nouB. Ee cocraB, CBOWCTBa,
Jerpajanys mous.

2.5 YcTpoilCTBO CaHUTapHO-3AIIUTHBIX 30H, apPXUTEKTYPHO-TNIAHUPOBOYHBIE
pelIeHus.

2.6 OuncTKa ra3oB B CyXHMX MEXaHUUYECKUX MbLUICYJIOBUTENAX.

2.7 Mexanuudeckasi O4MCTKA ra30B «MOKPBIMU» METO/IAMHU.

2.8 ODOU3NKO-XMMHUYECKHE METOJbl OYHCTKHM BBIOPOCOB MPOMBIIIIEHHBIX
MPEANPUATHH.

2.9 Opransl ynpaBieHus oxpaHoud npupoasl P®. 3agaum u moHOMOYMSA
opraHoB ynpasiieHus P® B o6mactu oXpaHbl IpUPOIbI.

2.10  DOkonormyeckoe  mnpaBoHapymieHne.  OCHOBHBIE — NPUHLMUIIBI
MEXIYHAPOJIHOIO 3KOJIOTMYECKOTO COTPYAHUYECTBA.

2.11 VcTouHMKH 3arps3HEHHs] BOJHBIX 00BEKTOB. MexaHn4YecKue CrocoObl
OYHCTKH CTOYHBIX BOJI.

2.12 Knaccudukamuss CcTOYHBIX BOA. DUBNKO-XMMUYECKHE CIIOCOOBI
OYHCTKH CTOYHBIX BOJI.



2.13 bruoXMMHYECKUE METOJIbI OUUCTKHA CTOYHBIX BOJI.

2.14  Jlemorpaduueckas €MKOCTh Tepputopuu. Jlemorpaduueckue
MOKa3aTelu.

2.15 CnocoOs1 yrrimmzanuu ThO.

2.16 CrnocoObl yTHIM3allUd  TPOMBIIUICHHBIX  TBEPABIX  OTXOOB.
TOKCHYHOCTD CTPOUTENBHBIX MATEPUATIOB.

2.17 Dkonoruyeckas 3KCHepTru3a NpOEKTOB.

2.18 PexynbpruBanusa. OCHOBHBIE IOKA3aTEIN KaYECTBA PEKYJIbTUBALUH.

6.3 TPETBA I'PYIIIIA BOITPOCOB

3ajaHue IS NEPBBIX AEBATH BApUAHTOB.

BricoTa uctouHmnka BEIOPOCOB Ta30BO3YIIHON cMecu npeanpustus H,
IUaMeTp ycThs TpyObl D, CKOpOCTh BBIXOa ra30BO3AYIITHON CMECH Wy, €€ PACXO/]
Vi, pazHoctb Temnepatyp AT. MaccoBslil BEIOpOC quokcuaa azoTa M;, okcuia
yriepona M.

OnpenenuTe MaKCUMAJIbHBIE MPU3EMHBIE KOHLIEHTPALMU ISl JTHOKCUIA
yriiepoga U JUOKCHJIA a30Ta U CPAaBHUTH MOJIYYEHHBIE 3HAYCHHS C MPEAEIbHO-
JOMYCTUMBIMU ~ KOHIIGHTpAausIMU sl 3TuX BemiectB. Crenatb BbIBOA 00
3¢ (HEKTUBHOCTH CYIIECTBYIOUIEH OYMCTKH HA JAHHOM IPEIIPUITHH.

Hcxoanble JaHHbIe TpUBEACHBI B TabmuIle 1.

Tabauma 1
HcxonHple naHHbIE

Paiion Wy, M 1s M 2, U, My

Bapuant 3aCTPOMKHU Hom | D, M/c AT Mmr/c | wmr/c M/c
1 MockBa 45 1,2 8,2 100 4,1 10 6

2 Ps3anb 32 1,0 7,4 80 5,3 10 5.5
3 HoBocubupck | 55 1,5 8,3 120 5,6 10 7
4 Kazanp 15 0,8 6,5 30 3,0 12 6
5 MypMaHCck 18 0,8 7,0 42 2,9 8,7 8
6 Yura 12 0,8 6,5 48 43 3,9 7

7 Biagumup 28 1,0 7,2 60 5,0 7.8 6.8

8 Kamyra 27 1,2 7,4 25 4.8 10,3 6,5
9 HBaHoBo 38 1,0 6.9 37 4,1 12,8 5

IMJIKco = 5,0 mr/v?
ITIKno.= 0,085 mr/m?




Metonuka peuieHus 3a1a4u

1. MakcuManabHOE 3HAYCHUE HpHS@MHOﬁ KOHICHTPAaIHuH
BCIIICCTBA:

AM-F-m-n-n

C
H? .(V1 -AT)%

M

mr/m>,

rue:
A — ko3¢ puLMeHT, 3aBUCALINI OT pallOHa 3aCTPOUKH;
M — macca BpeHOro BelecTna, I/c;

BPCIAHOI'O

F — koa¢dpunivenT, yauThIBaromuii CKOpoCTh OCEIaHUs BPEAHBIX BEIIECTB;
m, n — KO3PPUIUEHT, YUUTHIBAIOIINE YCIOBUS BBIX0/1a Ta30BOM CMECH;

n - 6e3pa3zMepHbIid KOAPOUITUEHT, 4151 POBHOM MECTHOCTH = 1;
V| — pacxon ra30BO3AYyIIHON CMECH, M3/c

_7Z'°D2

=

Wy

Tabmuma 2

3nadenne kod(pduimenta A B 3aBUCIMOCTH OT KJIMMATUIECKON 30HBI

KnmnmaTtnyeckas 30Ha Koadpdunment A
UutuHckas 0011., bypstus 250
EBponeiickas yacte Poccun, [anbHuii 200
Bocroxk
Ypan 180

EBporneiickas yacts, Ypain,

ceBepHee 50 c.1. 160

MocxkoBckas 00:1., Tynbckast 0011.,

Bragumupckast 061. 140

2. Onpenenenue F:
1) s ra3000pa3HbIX BPEIHBIX BELIECTB, Mbuie — |

2) 17151 MEJIKOJIUCTIEPCHBIX a3p030Jiel Tpu KO3PPUIIUEHTE OUUCTKH HE

menee 90% - 2; ot 75 10 90% - 2,5; menee 75% - 3.




3. Onpenernsiem m, n:

1
m= T 7 ,IpH f < 100
0.67+01-f2+034-f=
1.47
m=— , npuf =100

3
re: — 1000 - 282
Ac: f= HZ-AT
n=1 pu v, > 2;
n=0,532" v, -2,13-v,+3,13 npu 0,5 <v, <2;
n=44"-v, pu v, < 0.5;

rae; 1, = 0.65- (h:r)lﬁ

3aI[aHI/Ie AJBL ACCATOrO 10 BOCCMHAAIATOC BAPUAHTOB.

Jlis pacmipeHuss ¥ PEMOHTa CYIIECTBYIONICH aBTOMOOWIBHOW TOpOTH
HEOOXOJMMO TPOBECTH AaHAM3 YPOBHS JKOJOTUYECKOM OE30MacHOCTH B 30HE
BO3JICHCTBHS CYIIECTBYIOIIEH JOPOTM Ha OKpYXalollyro cpemy, rae L, ™
paccTosiHUe OT pacuyeTHOW TOYKH /O CEepeauHbl KpaiHEH TOJOCHl JBYIKCHUS
aBTOMOOWJIEH Ha 3aaHHON ynuIie; Ny, aBT/CyT — CpeIHeCyTOYHAss MHTCHCUBHOCTh
JBUKCHHSI aBTOMOOWMIIEH; V, KM/4 — CpeIHsIsl CKOPOCTh ABM)KCHUS TPAHCIIOPTHBIX
CPEICTB.

Heobxoammo onpenenuTs:

1. KoHmeHTpanuio TOKCHYHBIX KOMIIOHEHTOB OTpPaOOTaBIIUX Ta30B B
atMoc(epe B 30HE JACHCTBHSI aBTOMOOUIILHOM JJOPOTH.

2. CpaBHuTh c mnpeaenbHo-ponyctumon koHueHtpanuen (ITJK) stux
BEIIECTB M CHeNaTh BBIBOA OO0 YPOBHE 3ara30BaHHOCTH B 30HE BIIHMSHUS
ABTOMOOWMIILHOM TOPOTH.



Ta0muna 3
HcxoHbIe TaHHBIC TIO BapHAHTAM

BJ;I; Mecto oT60opa mpod No V, xm/4 H, m L,m
10 | YT Tynbckas 15000 50 3 50
11 |y JyOpaBHas 16000 50 5 50
1o | YT Taranckas 62400 60 | 75
13 |y Kpacnas 17600 50 | 75
14 | YT HOxnas 1400 70 7 75
15 yi. [ToGenbl 7900 60 3 50
16 | Y Cgernas 25200 60 5 50
17 | YL OpHayTckas 22200 50 -1 100
18 | YL CnaprakoBcKas 50400 60 10 100
[Topsanok pacuera
Omnpenenenre KOHIIEHTPAIIUH TOKCUYHBIX KOMITOHEHTOB
O0TpaboTaBIIKX Ta30B B aTMOchepe
MexanusMm paccenBaHusi B aTMoc(epe OTpabOTaBIIUX Ta30B M a’pO30JieH
JOBOJIbHO ~ ciioxkeH.  [J[ns NPAKTUYECKUX 1eJied OOBIYHO  HMCHOJIb3YIOT

SMIIUPUYECKUE 3aBUCUMOCTH, TOCTPOCHHBIE IO TaHHBIM HATYPHBIX WM3MEPEHUM.
JlaHHBIN pacyeT OCHOBaH Ha IIUPOKO MpuUMEHseMon Mozenu ['ayccy auddysuu
razoB B Bo3ayxe. Konuenrpanusi TokcuuHbiXx KOMIOHEHTOB Ci (Cco, Cno, Ccn)
ompenensercs no Gopmyie:

_ZQi.AU.KH.HM

Vi-o- 7

E ,Mr /M3

rae Qi — MOIIHOCTb AMHUCCHHM JAHHOTO rasa, MI/M'C, OMNPEIENAeTCs IO
rpaduky 1;

Ap — xodpdunuent crpatupukanuu arMocheprl, MPUHUMAEMBIA I
KOHKPETHOTO PErMOHA MO KIMMAaTUYECKUM CITpaBOYHUKaM (Ag = 1);

Ku — xK03(ppuuueHT, yduThIBalOMi BO3BBILIEHUE MPOE3kKEH YacTh Hal
OKpY>KaroIllel MECTHOCThIO, TPUHUMAETCS 10 TadiuLe 4;

Kv — Kko3Qduiment, yduTbIBarOUIMil HaJW4YMe 3aIlUTHBIX HACaXICHUH,
(mpunumaercs s Kazanu Ky = 0,85).

0 — K03 GUIIMEHT BepTUKaJIbHOTO paccenBanus ["aycca — no tabnuue 5;




V1 — Tokasarenb, XapakTepU3YIOMUK TypOYyJICHTHOCTh TEPEMEIICHHUS
BO3IYIIHBIX TOTOKOB B 3aBHCUMOCTH OT CKOPOCTHU JBIKEeHMS. [Ipu pacuerHoi
CKOpOCTH BeTpa 10 5 M/c u ckopocTH apuxkenus ot 40 no 80 km/gac Vr = 0,25 mM/c.

Taomuna 4

Benununna koa¢uimenTa, yuuTHIBAIOIIETO BO3BBILICHUE

npoesxen yactu, Ky

Bup coopyxenus

Paccrosinue
3 PEeKTUBHOTO JICUCTBUSA

Bennuuna Ky B 30HE

OT Kpasl MPOe3KeH JacTH, 3¢ (HEKTUBHOCTH
M
Briemku riryOunoi 1o 12 0,66
Hacpmb, 3cTakana 10 0,63
BBICOTOM 35 0,60
60 0,50
Tabauma 5

Bennunna koa¢¢uimenTa BepTUKaILHOTO PACCEUBAHUS

CkopocThb Benmuunna kosdpuimenta ¢ Ha pacctosHuu L
BCTpa, OT OCHU npoe3>1<eﬁ qaCTHu, M
M/C 30 50 70 100 150 200 250 300
10 2 3 5 7 10 15 20 25 30
3-5 1,6 2,7 4 6 10 14 17 20
co =104 4 NO (x104) 4HC (x109)
- L o=
0.7 % L 0.7
s bE
41 08 ™, - 0.6
0.5 - \-\. L — HD U 0.5
21 o4 \;‘5.:’ . _, L 0.4
CER SN R T L 02
11 0.2 i CEEER co - 0.2
0.1 7 L 0.1
g- 0 — T T L 0

10 20 30 40 50 60 70 80 V, km/u

Puc. 1 U3meHnenune BbIOpOCa TOKCHUHBIX Ta30B B 3aBUCIMOCTH

OT CKOPOCTH ABUKEHUS aBTOTPAHCIIOPTA




TaOmura 6

HpeILCJ'IBHO AOIMYCTUMBIC 3BHAYCHUSA KOHICHTPAIIUU KOMIIOHCHTOB

KoMmoneHThI [IpenensbHO TOMyCTUMAs KOHLEHTPALMS MI/M>
B paboueii | MakcumanbHo | CpegHecyTOUHbIS
30HE pa3oBbIe

1 2 3 4

Asotuctele coenuaenus: NO 30 0,6 0,06

NO, 2 0,45 0,04
Oxkcun yrnepoaa CO 20 5 3
Yraesonopoasl C,Hp 25 5 1,5
JIns  OLIEHKM  CTENEHW  3arpsi3HEHUs  OMNPENENAIOT  CyMMapHYHO

OTHOCHUTEJIbHYIO KOHIIEHTPAIMIO BPEIHBIX BEIIECTB B aTMOc(epe B 30HE BIUSHUS
JIOPOTH, KOTOPasi HE TOJKHA IpeBbiath 1,0.

Z & <1
K,
T.C

C Caa C
co _|_ NO _|_ CH
MK, TAKy, NAKe,
Trac

Cco, Crxo, Ccn — daxkTuueckass KOHIIEHTpAIlMs COOTBETCTBEHHO OKCHA

YIIIEpPO/Ia, OKCUJIOB a30Ta U YIJIEBOJAOPOIOB, MI/M;
—  MPeleNbHO-I0NYCTUMbIE KOHIIEHTpaIluu

ITOKco, ITIKwo,
YKa3aHHBIX BELIECTB, MI/M";

ITAKcH

Ha ocHoBe panHOrO HCPABCHCTBA ONPCACIIAIOT CTCIICHb 3ara30BAaHHOCTH B

30HE BIUSHUS aBTOMOOWMIIBHON JOPOTH.
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