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MPUPOIONIONB30BAaHUE, YTBEPXKACHHBIM MpUKa3oM MuHucTepcTBa 00pa3oBaHMUs U HAyKu
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noaroroBku OakamaBpa 05.03.06 Dxoiorus W TPUPOIONONH30BAHKUE MO MPOQHII0 DKCIepTHAS
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Ounas ¢hopma o0yueHusi|3aounas hopMa 00ydeHuUs

Kypc 3 ouHast
CemecTp 6 OYHas
Jlexuuu 32 OuHas
[IpakTHueckue (cemuHapckue) - OYHas
3aHATUS

JlaGopaTopHbIe 3aHATHS ouHas
KoHcynpranuu - ouHas
TOro ayIMTOPHBIX 3aHATUI 48 O4Has
CamocrosiTenpHas pabora 60 OYHas
KypcoBas pabora - O4Has

dDopMa KOHTPOIIA

DK3aMeH 6 ouHas
3auer - OuHas
O0111e€ KOJIMYECTBO YaCOB 144 O4Has

1. CTpykTypa, 1 0011asi TPY10€MKOCTb THCIIUTLTAHBI
OO61mas TpyJ0eMKOCTh AUCHHUILINHBI COCTaBIseT 4 3aueTHble enuHuLbl (144 yaca).

2 Henu u 3a7a4¥ OCBOEHMS JUCHUILIMHBI: OCBOCHHE OakanaBpaMy HAyYHOW M MPUKIIATHOU
poOJEeMaTUKH, CBI3aHHON C XMMHYECKUMU MTPOLIECCAMH B OKPYXKAIOIIEH Cpejie.
3agayu AMCHMILINHBI:
1. TlonydeHue cTyeHTaMH 3HAHHUM 11O CIEAYIOLIUM BOIIPOCAM:
- OCBOCHHME METOJOB OINMCAaHUS M aHaIM3a XHUMHUYECKUX IIPOLIECCOB, IPOTEKAIOIIUX B
MPUPOJIHBIX cpeax — atMmocdepe, ruapocdepe u aurochepe;
- aHaJgu3 aHTPOIOIEHHOIO XMMHUYECKOE BO3ACHCTBHE Ha NMPHUPOAHYIO Cpeldy M OLIEHKAa €ro
MOCJIEJICTBUH;
- O3HAKOMJIEHUE C OCHOBHBIMM METOAAMM CHMIKEHUS SKOJIOIMUYECKOTO PUCKA OT XUMHUYECKOTO
3arpsiI3HEHUS] OKPYKAIOILEH Cpebl.
2. ®opMUpOBaHUE Y CTYIEHTOB IPO(PECCHOHATIBHBIX HABBIKOB!
CaMOCTOSITENIbHOM M Hay4YHO-HCCIIEI0BATENbCKON PadOThI;
KauECTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a JUUIs IPUHATUS PELICHUM.
I[J'ISI N3YUYCHUSA AUCHUIIIMHBI CTYACHT JOJIKCH 06J'IaI[aTI) SHaHUSAMHU, MOJYUYCHHBIMU IIPU U3YUCHUHN
mucuuiuinH: - Heopranmdeckass xumus; Opranudeckas Xxumus; AHaiutudeckass Xumus; OCHOBBI
sKkosiorun; O61IKEe BOIPOCH €CTECTBO3ZHAHMS.

3 Mecro mucuumiaudbl B cTpykrype OIIOIL. Ilpodeccrnonanbupiii 1uki. BapuaTuBHasi 4acTs.
b.1.B.12

HucuumnuHa «OKoJOruueckas XuMus» Oasupyercsi Ha 3HAHUAX, NOJYYEHHBIX MpH
U3y4eHHHU Kypca «l'eoxumus okpyxaromiei cpenb», « OCHOBBI 9KOJIOTHI.

CryneHTbl NpeaBapUTEIbHO JIOJDKHBI 3HaTh OCHOBBI OOINEH SKOJIOTMH M HpPaKTHUYECKHE
METO/Ibl AaHATUTUUECKON XUMUHU.

B cBowo ouepenp, aucuUIUIMHA «DKOJIOTMYECKAs XUMUS» CIYXKHUT METOJOJIOTHYECKON
OCHOBOH, MH()OPMAITMOHHO U JIOTMYECKH CBA3aHA C M3YYCHHMEM psAJa BapUaTUBHBIX AMCUUIUINH:
«XUMHUYECKUN aHaJIN3 O00BEKTOB OKPY KaIoUIe cpenbl», « DKOIOTHYECKUH MOHUTOPUHI OOBEKTOB
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OKpy»Xaromiel cpenpl», «OleHKa KayecTBa BOJI M1 HOPMHUPOBAHHE 3arps3HEHHI», HEOOX0auMa MpH
BBITIOJIHEHUH BBIITYCKHOW KBaTM(PUKALIMOHHOMN pabOTHI.

JInst u3ydeHus: AUCHUIUIMHBI HEOOXOMMBI 3HAHUS, YMEHUSI U KOMIICTCHIMH, MOJTy4YCHHbIE
o0ydJaromMMucs B 6akanaBpuaTe B pe3yJIbTaTe OCBOCHUS TUCIUIUINH.

4 TpeOoBaHuUsl K pe3yJIbTaTaM OCBOEHHUS AN CUHUILIHHBI
[Tponiecc M3ydeHus NUCLUIUIMHBI HAIllpaBieH Ha (OPMHUPOBAHUE CIEHAYIOUIMX KOMIIETEHIUI:
OIIK-2, TIK-2, TIK 18.

BbimyckHuK, OCBOMBIIMI mIporpamMMmy OakanaBpuara, JODKEH 00J1aJaTh CIEAyHOIIUMHI
o0mrenpodeccuoHaTbHBIMU KOMITETCHIIUSMU:

- BJIaJicHUeM O0a30BbIMHM 3HAHUAMHU (YHIAMEHTAIbHBIX Da3/enoB (U3MKHU, XUMUU U
Oouonoruu B oObeMe, HEOOXOAUMOM Il OCBOCHHS (DM3NYECKUX, XMMHUYECKHX M OMOJIOTHMYECKHX
OCHOB B JKOJIOTMM M IPHUPOJONOJIB30BAHUSA; METOJaMU XHMHUYECKOTO aHajiu3a, 3HaAHUSIMU O
COBPEMEHHBIX TUHAMHYECKHX IMPOLECCaX B MPUPOAE U TEXHOC]epe, 0O COCTOSHUU reocdep 3eMin,
9KOJIOTUHU U 3BOJIIOLMHU OHOChepsl, IM00ANBHBIX YKOJOTMUECKUX MpobiieMax, MeTolaMi 0TOopa U
aHaJIM3a Ie0JIONMYECKUX U OMOJIOTMYECKUX P00, a TaKKEe HAaBbIKAMU WJIECHTU(UKALUU U ONUCAHUS
OMOJIOTMYECKOr0 pa3HOOOpa3us, €ro OLEHKH COBPEMEHHBIMH METOAAaMHU KOJIMYECTBEHHOU
o0pabotku undopmarmu (OI1K-2).

BrinmyckHuK, 0OCBOMBIIMI IporpaMMy OakanaBpuara, 10JKeH 001a1aTh MpohecCHOHATbHBIMU
KOMITETEHIIMSIMUA, COOTBETCTBYIOLIMMHU BUAY (BHIaM) IPOQeCcCHOHATBHOM EATEITbHOCTH, Ha
KOTOPBIH (KOTOpbIE) OpUEHTUPOBaHA IIporpamMma OakajiaBpuara:
IIPOM3BOJICTBEHHO-TEXHOJIOTUYECKAS ACATEITHHOCTD:

- 00sagate 6a30BBIMH 3HAHUSMHU (DyHIaMEHTAJIbHBIX pa3AeiaoB (PU3UKU, XUMHHU U OMOJIOTHH
B 00beMe, HEOOXOIUMOM ISl OCBOCHHS (DPM3NYECKUX, XUMHUYECKUX W OMOJOTHMYECKHMX OCHOB B
HKOJIOTHH U MPHUPOJIONOJIb30BaHUH; BIIaIeTh METOJAMU XHUMUYECKOTO aHAJIM3a, a TaKXKe METOJaMu
oTOOpa M aHajaM3a reoJIOTHYECKUX W OMOJIOrMYeCKHX MpoO; MMETh HABBIKM WACHTU(UKALMU U
ONMUCaHusl  OMOJIOTMYECKOro  pa3HoOoOpa3usi, €ro  OLEHKH COBPEMEHHBIMH  METOJaMHu
KOJIMUECTBEHHOI 00paboTku nHpopmarmu (I1K-2);

HAy4YHO-HMCCIIEI0BATENbCKAS AEeSITEIbHOCTD:

- BIQJICHUEM 3HAHUAMH OO0 OCHOBAaxX 3€MJICBEICHUS, KIMMATOJOTHH, THIPOJIOTHH,
naHamagpTOBEACHHS, COLUATBHO-DKOHOMUYECKOit reorpaduu u kaprorpaduu (I1K-14)

B pesynbrare 0OCBOCHUS TUCIUIIMHEI CTYICHT JJOJKEH:

3HaTB:

- COBpPEMEHHBIC TEOPETHUYECKHE TNPEACTABICHUS XUMHH H CIIOCOOBI HMX TPUIOKEHUS K
ONHCAHUIO U AHAJIM3Y XUMHUYECKUX BEIIECTB M XUMHUECKUX MPOLECCOB B PA3IMUHBIX MPUPOIHBIX
cpenax — atmocdepe, ruapocdepe u auTochepe.

Ymern:

- aHAJTM3UpPOBATh OCHOBHBIC HMCTOYHUKH aHTPOIIOTEHHOTO XHWMHYECKOE BO3JICHCTBHS Ha
OKPY’KaIOIIYIO CPEAy M OLIEHUBATh UX MOCIE/ICTBUS.

Baapers:

- OCHOBaMH METOJOB aHAIM3a XUMHUYECKUX 3arps3HeHHH B OKpyXawolledl cpeae u
XUMHYECKOTO MOHUTOPHHTA.
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5. CoaeprkaHue 1 yue6Ho-meTogMuecKkas KapTa AUCLUUNIUHDI

Konnuectso nuTepartypa
Hom CamocTtosTenbHas paboTa
6annos
HanmeHoBaHuWe Tem (Bonpocos), 3aHATMA
ep dopmbl
CrypeHToB
Hep, o KOHTpONA
M3y4aemblix No AaHHOW AUCUUNIMHE
enn
Nab. min max
CopeprraHne Yacobl
/np

1 XMMMUYECKMEe OCHOBbI 3KONOTMYECKUX B3aUMOLENCTBUI JKonormnyeckme akTopbl cpeapl 3 KoHcneKT 1,2
2 Xvmunyeckune skoperynatopbl pedepat 2
3 Xvmmryeckuit aTan sasonoumnmn buocdepsbi Teopwusa 60/1bLWIOro B3pbIBa 3 KoHcnekT 1,3
4 Knaccndwmkaums skocucrem pedepat 3
5 CrtpykTypa brocdepsl. MoHATME 3KOCUCTEMBI Kpyrosoport yrnepoaa 3 KoHcnekT 6
6 AHTPOMOreHHbI KPYroBOpoOT BellecTBa. PecypcHbin pedepat 4

LMKA
7 Xumunyeckune anemeHTbl B buocohepe KpyrosopoT asota. KpyrosopoTt ¢ocdopa. 5 KoHcneKT 6

KpyroBopoT 6MOreHHbIX 31eMEHTOB

TeRyLWwnin KOHTPONb 0 20
8 KpyroBopoT BMOreHHbIX 31eMEHTOB pedepat 4

Py6eKHbI KOHTPONb 0 30
9 TOKCMKaHTbI OKpY»KatoLLen cpeabl HeopraHunyeckne TOKCMKaHTbI. 3 KoHcnekr 1
10 MNCTOYHMKM OUOKCUHOB pedepat 3



http://www.xumuk.ru/ecochem/3.html
http://www.xumuk.ru/ecochem/5.html
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11 [ MOKCUHbBI M pOACTBEHHbIE UM COeANHEHUA 2 Peakuuun atmocdepHbIX MOHOB 2 KoHcnekT 2,3
12 MCTOYHMKM 3arpA3HeHMsa aTmocoepbl 2 pedepat 2,3
13 CTaHAapTbl KaYecTBa OKpYyXKatoLWwen cpeabl 2 HopmunpoBaHue aTMochepHbIX 3arpsAsHEHUN. 3 KoHcneKT 1
HopmupoBaHue 3arpAasHAlOWMX BewecTs B
BOAHbIX 06bEKTaxX
14 HopmupoBaHue cogepaHUA BpeaHbIX BELLECTB B MoYBe 2 pedepat 6
15 JKoIorMyeckan xmmusa atmocoepbl 2 CocTtaB atmocdepsbl. JKoJIorMyecKmi 2 KoHcneKT 2
MOHUTOPUHT
TeRyLWwnin KOHTPOIb 20
16 PoToanccoumaums. Peakunun atmocdepHbIXx MOHOB 2 pedepat 4
Py6eHbI KOHTPONb 30
nTOoro 24
32
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cTp.

Bce Buant y‘{GGHLIX 3aHATHI MOTYT NPOBOAUTHCA AUCTAHIIMOHHO, COTJIACHO JIOKAJIbHBIM aKTaM YHHUBEPCUTETA.

6 O6pasoBaTenbHble TEXHO/10MUU
Nekumun, nekumun-becenpl, NpakTUYECKME 3aHATUA, CAMOCTOATeIbHAA paboTa cTyAeHTOB.
Mcnonb3yoTca MHTEPaKTUBHbIE MeTOAbl 0ByYeHMA: TBOPYECKMNE 3a4,aHNA, pa3paboTKa NPOEKTOB, NCCNEA0BATENbCKUN MeTog, 0ByUYeHMs, Kpyrble CTOAbI, AUCMNYTbl, CEMUHAPbI.

Ne/n. | Tema Bup 3aHATUA Konunuecrso AKTUBHbIe dpopmbli UHTepaKTUBHbIE
n. Yyacos dopmbli
1 Knaccudpmraumm MOHWTOPUHTA, pasnnyHble nogxoabl. Mecto | MNpakTnyeckoe 2 nccnenoBaTeNbCKUi
MOHMWTOPUHIA B CUCTEME YNPAB/IEHMA COCTOSIHUEM NPUPOLHON cpeapl. meTon, 0byyeHus
2 MexayHapoaHas cuctema nokasatenen 1ISO 14001. MpakTnuyeckoe 2 nexkumn-becepbl
3 OnpeaeneHune 3arpAa3HEHUA OKPY»KatoLwel cpeabl MpaKkTuyeckoe 2 npaKTUYecKne 3aHATUA
4 JKo10rMyeckoe HopMmMpoBaHue. MpaKTnyeckoe 2 CemMMHapsl
5 ABTOMaTM3aLMsA HabNOAEHMI U KOHTPOb COCTOAHUA NPUPOAHONM cpeabl. | MpaKkTuyeckoe 2 CemuHap B
MeToabl 1 TexHUYecKkne cpeacTsa otTbopa Npob Bo3ayxa, BOAbI M MOYB. LMAN0roBOM pexume
MeTtoabl NPUPOAHOW MHAMUKAL UK.
6 FNo6anbHbIN CUCTEMHBIV MOHUTOPUHT OKPYXatoLLeii cpeabl. MpakTnyeckoe 2 Nekuun, nekumumn-becespl,
npaKkTUYecKkmne 3aHATUA
7 MNocnencTBnA MenoBOro 9KONOrMYECKoro Kpusmnca. Passutne n cmeHa MpakTnyeckoe 2 CemuHap B
dayHUCTUYECKUX M DNOPUCTMYECKMX KOMMIEKCOB Ha Cywe M B [IManoroBOM pexume
KOHTMHEHTA/IbHbIX ~ BOogOemMax  naneoreHa. [loxonopaHue u
apuamM3auma HeoreHa U UX BAUAHUE Ha pa3BuTue bruocdepsbl
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Conep:kanue U y4eOHO-METOAUYECKAS KAPTA TUCHUILTHHBI
Coneprxanue TUCIUILTAHBI
Tema 1.1. BBenenue. Xumusi OKpysKarouieil cpeabl 1 XUMHYECKasi IKOJIOTHS.
Conepxanue noHATUN "mpupoanas cpeaa” u "okpyxaromas cpena’. XuMusi OKpyKaroliel cpesbl.
OKoJIoruyeckass XuMusa. XHUMHYECKass HKOJOTHsA.  DKOHOMHYECKHMH W COLMAIbHBIA ACIIEKTHI
Ipo0JIeEM OKpPYXKaroIIEeH Cpeibl.
Tema 1.2. IIpoucxoxaenue BcejieHHOM 1 3Boonus 3emuiu. buocdepa.
OO6pazoBanue 3eMHOU KOpbl 1 atMocdepbl. O0pazoBanue ruapochepsl. IIpoucxoxnenne Ku3Hu 1
sBostonusi atMocdepsl. Ctpoenne 3emud. buocdepa. XuMuueckuili 3Tam 3BOJIONMUH OHOCHEPHI.
Crpykrypa 6uocdepsl. [lonsTre 3kocucTeMbl. XUMUYECKUE 3JIeMEHTH B Ouocdepe. Kpyrosopor
yraepoaa. Kpyrosopor azorta. Kpyrosopor ¢docdopa. KpyroBopoT OHOT€HHBIX 3JIEMEHTOB.
AHTpPOIIOTE€HHBIN KPyrOBOPOT BellecTBa. PecypcHbIi UK.
Tema 1.3. Xumuueckasi 3K0JI0OT U,
XUMHYECKUE B3aUMOJICUCTBUSL MEXKAY )KMBBIMU OPTraHU3MaMHU U HEXKUBOW MPUPOAON. XUMUYECKHE
OCHOBBI JKOJIOTUYECKUX B3aUMOJEHCTBUN. OKkonoruueckue (akTopsl cpeapl. XHUMHUYECKUE
AKOPETYJISTOPHI.
Bompocsl 0 cTeneHW BIMSHUS OTIEIbHBIX BHJIOB AHTPOIOI€HHBIX BO3JIEHCTBUM Ha IKUBYIO
MIPUPOY, IPEACKa3aHUsI BOBMOMXHBIX SKOJOTUUECKHUX MOCJIEICTBHI XUMUUECKHUX 3arpsi3HEHUH.
Tema 2.1. ATmocgepa. Ikojoruvyeckasi Xumus atmocgepsl.
CocraB atmocdepbl. ICTOYHUKH U CTOKH aTMOC(EPHBIX Ta30B.
Bunbl ucrounukoB. [lerazanus marmbl. Beigenenue u3 BoaHOro pactopa. JKu3HenesTenbHOCTb
opraHu3MoB. XuMuueckue peakuuu. Mcnapenue.
Bunsl crokoB. PaccemBanue B kocmoce. PactBopenue. JKu3HeneATenbHOCTh OpPraHU3MOB.
Xumnueckue peakuuu. Paspymenue non aeincteueM nsinydeHus. Konaencanusi.
CoBpemeHHbIe KOMIOHEHThI atmocepsl. A30T( N2) u coeaumHenust azora. Kuciopon (Oy).
VYraekucneriii ra3z (CO2). [Mapst Boabl. Okcun cepsl (IV) (SO2). CepoBomopon (H2S). Meran (CHa).
WNuepTHBIE ra3bl.
[IpupoaHble WCTOYHMKH MHUKPOKOMIIOHEHTOB. ['eoxMMuueckue WCTOUYHMKHU. buomoruueckue
HMCTOYHHKHU.
Peaxiinonnast cmocoOHOCTH ClIeIOBHIX BeliecTB B aTMocdepe. O30H.
Kucnorueie noxau. IIoToku U KOHIEHTpALMK UOKCHIA CEpbl, OKCHIOB a30Ta U OPraHMYECKHUX
coenuHeHul B atmocdepe. Jnokcun cepsl. MexaHu3Mbl 00pa3oBaHHUS KHUCIOT B aTMocdepe.
KucnotHocTh ocankoB. BriusiHue KHCIOTHBIX TOXKEH Ha MPUPOAHbIE 00BeKThl. KucnoTHble ok au
u o3epa. Kucnoruele noxau u pacreHusa. KucnotHele noxau u mousBa. Mepbl OopbOBI €
KHCJIOTHBIMH OCaJIKaMH.
AHTpPOTIOTEHHbIE ~ MCTOYHUKH MHUKPOKOMITOHEHTOB. ABTOTPAHCIIOPT M TEIUIODHEPTeTUKA KakK
UCTOYHUKM 3arps3HeHusi atMocdephl. 3arps3HeHHe Bo3Ayxa © 370poBbe. llociencTBus
3arpsa3HeHust Bo3ayxa. [Ipomeccel ynamenus. JIOHZOHCKHIT CMOT — MEPBUYHOE 3arps3HeHue. Cmor
Jloc-Anpxeneca — BTOPUYHOE 3arpsi3HEHUE.
Tema 2.2. I'mapocdepa. Ikoornyeckass Xumus ruapocdepsl.
CocraB mnpuponHod BoAbl. VCTOUHMKM W CTOKM BEIIECTB, PAaCTBOPEHHBIX B BoJe. Bumsl
WCTOYHUKOB. Buibl cTOKOB BhIMBbIBaHME TPOTOYHBIMH BOJIaMH. BeiHOC BeTpoM. Kpucramnusanus.
AncopOuusi Ha B3BEUICHHBIX YacTUIAX. XUMUYECKUE peakuuu B Bojpoeme. [lormoieHne sxuBbIMU
OpraHu3MaMH.
['maBHBIE KOMITOHEHTHI TPHUPOAHBIX BOA. [MaBHBIE HOHBI. [ HapoKapOOHATBI M JKECTKOCTD.
Xnopuasl. Hatpuit. Kanmii. Cynsdartel. OO11as MUHepanu3ays 1 HOHHAS CUJIa IPUPOIHOM BOJIBL
Bnusinue pacTBOpeHHBIX cosield Ha KoHpurypanuio OenkoB. BimsHue pacTBOpEHHBIX cojlei Ha
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OCMOTHYECKHE sIBJICHUs. BiusHue Ha B3BecH. BiusHue Ha CKOPOCTH M PaBHOBECUS PEAKLUN C
ydacTueM MOHOB. OpraHu3Mbl U MOHHAs CUJla BHELIHEHN cpeapbl.

PactBopennsbie ra3pl. A3ot. Kucnopoa. Yriaekuciblii ras.

ITpuponHbie opranndeckue BeuiecTBa. CoeIMHEHUS CEphl B HU3ILNX CTEIEHAX OKHCICHUS.
XHUMHUYECKUE IPOLIECCH] U UHTETPAIbHbIE XapaKTEPUCTUKH PUPOIHBIX BOI.

KucnorHo — ocHoBHble paBHOBecus. Teopuss bpencrena —Jloypu (compsiKeHHBIX KHCIOT U
ocHoBaHui), Bomopomubiii mokazarens (pH) npupomubix Box. CepHokucioTHas OydepHas
cucrema (H2SO4/HSO4/SO4%). I'ymatras GydepHas cucteMa. YTIeKHCIOTHO-THAPOKAPOOHATHAS
Oybpepuas  cucrema (H20+CO2/HCO3"). I'mapokapbonaTHO-KapOOHaTHas OydepHas cucrema
(HCO3/COs%).

OKHMCIHUTENIBHO- BOCCTAHOBUTEIBHBIE peakuuu. l[loTeHnManm — onpenensrone KOMIIOHEHTHI
npupoaHbix Boa. Kucnopon. Opranndeckue BemiectBa. CoenuHenus cepbl. COeMHEHUs XKelle3a.
Ocankoo0Opa3oBaHuE U aICOPOIIHS.

KommiekcoobpazoBanue.

[TomunHeHHBIE KOMIIOHEHTHI MPUPOAHBIX BoA. Hemeramibl B mpuponubix Bojgax. drop. docdop.
Kpemuuii. bop. Azor. Mox. Metamner B npupoansix Bogax. lllemnounsie metamibl. CTpoHIuMil u
Oapuit. KobanbT, HIMHK, KagMUil, CBUHEIl. XPOM U MapraHell.

3arpsi3HAOLIME BEUIECTBA B IPUPOAHBIX Bojax. [loBeneHe 3arpa3HAIOLINX BELIECTB B PUPOJIHBIX
BOJaX.

OCOOCHHOCTH THUIPOXUMHH PA3IMYHBIX THUIIOB BOJOeMOB. TyHIpoBbIe 03epa. BepxoBwie Oomora.
Oszepa u Bogoxpanuinina. HusuHHble 60710Ta U TOHHBIE OTIIOKEHHUS 03ep. BogoeMbl 1ecHOM 30HbI.
CrenHbie BOJOEMBI. 3arps3sHEHUE TTOI3EMHBIX BOJI.

Tema 2.3. JIutocepa. Ikojornueckasi XuMus JuTocPepsbl.

Hazemnas cpenma, xopa u KpyroBopoT BemiecTB. [Ipouecchl BbIBeTpUBaHUS. MexaHU3MBI
XUMHUYECKOTO BbIBeTpHBaHuA. PacTtBopenue. Okucienne. KucnotHslid runponus. BeiBeTpuBanue
CJIOHBIX CUIMKAaTOB. CKOPOCTh BHIBETPUBAHMUSI.

TemnepaTypa U CKOpOCTh Te€U€HHUsI BOJIbl. KUHETHKA peakuii MUHEPAIOB U HACBILLIEHUE PACTBOPOB.
Tun MaTepuHCKOTO MaTepuaia (IMoACTHIAIoIAs TTOpoaa).

[TouBbl u Ouonorus. TBepiable MPOAYKTHI BBIBETpHBaHUS. [nuHHCThIE MuHepanbl. CocTaB u
CTPYKTYypa TJIMHUCTHIX MUHEPAJIOB.

Tema 3.1. Xumuyeckne BelleCTBa B OKpYyKalouiei cpeae.

OO6Hapy>xeHre U U3MEepeHne XMMHUECKUX BEIecTB B aTMocdepe, Boae, nouse, buore. Tpancnopt
XUMHYECKHX BEIIECTB B OKpyXkaromiei cpene. XuUMHUECKHEe M OMOXMMHUYECKHE MpEeBpalleHus
XMMHYECKHX 3arpsi3HUTENIEH B OKpYyKaroulen cpene. MeToabl OLIEeHKH BO3ACHCTBUS: aJIMTUBHOCTD,
CHUHEpPIu3M, aHTaroHu3Mm. OIacHOCTh W PHUCK 3arps3HeHHs OOBEKTOB OKpY’KAIOLIeH Cpebl
XUMHYECKMMHU BELIECTBAaMHU. AHAJIN3 PUCKa.

TokcukaHThl OKpy:katouieil cpenbl. Heopranmdeckue TOKCMKaHThI. JIMOKCUHBI U POJICTBEHHBIE UM
COETUHEHMUSI.

Tema 3.2. IKoJI0rHYeCKOe H CAHUTAPHO-TUTHEHNYEeCKOe HOPMHPOBAHHUE.

Cranpaptel KadecTBa OKpyxkatouied cpeabl. HopmupoBanue armochepHbIX 3arps3HEHHH.
HopmupoBanue 3arps3HSIONIMX BEHIECTB B BOAHBIX 00BEeKTax. HopMupoBaHue cojaepKaHHS
BpPEIHBIX BEIIECTB B IMOYBE.

Tema 3.3. IK0JI0rH4eCKHii MOHUTOPHHT.

AHaMTUYECKHE METOAbl KOHTPOJII 3a COCTOSTHUEM OKpy»Kawomel cpeabl. llpuopureTHbie
KOHTPOJIUPYEMbIE IapaMeTpbl OKpykawomed cpeasl. KoHmenuuss U CTpyKTypa CHUCTEMbI
MOHHTOPHHTA, TPUHIMUOBI €€ (QyHKIMOHUpOBaHUS. Poib MOHUTOpPHHTa B aHamu3e U
MpeynpexAeHUN OMIACHOTO Pa3BUTHSI MMOCIEACTBUMN II100aNbHBIX aHTPONOTEHHBIX BO3AEHCTBUMA.
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Tema 3.4. OcHOBHbIe HANPAaBJIEHHWS] U MeTOAbl CHHMKEHHUS 3IKOJOTMYECKOr0 PHCKA OT
3arpsAi3HeHNs OKPY KAaKIIel cpeabl.

MeTo bl OYUCTKH MPOU3BOACTBEHHBIX BIOPOCOB B atMocdepy. IlyTu npenoTBpaiiieHus BEIOPOCOB
3arps3HSIOIMX BEIIECTB B aTMmocdepy. MeTonbl NpPeJOTBPALICHUS 3arps3HEHHs] THIPOCQEpHI,
OUMCTKAa CTOYHBIX BOJ. MeTOoJpl NpPeAOTBpaIlleHUs M JIUKBUIAIMM BPEIHBIX IOCIEICTBUI B
pe3ylbTaTe TpPUMEHEHUs YIOOpeHWH H SIOXMMHUKATOB. [IpUHIIMIBI CO3MaHUS KOMIUIEKCHBIX
MaJIOOTXOJIHBIX TeXHONOoruil. Pa3paboTka 3aMKHYTBIX ILMKJIOB UCHOJIb30BAaHUS IPUPOIHBIX
pecypcoB. HayuHbie peAnoChIIKY peaanu3alii KOHICIIUA YCTOHIMBOTO Pa3BUTHS OOIIECTBA.
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KommiekcHoe — ucronb3oBaHue — cTylneHTamu  MHTepHeT-pecypcoB,  AMCTaHLIMOHHOMN
a’poKocMHUecKol  uHbopManuu, Kaprorpadpuyeckux, CTAaTUCTUYECKUX M JUTEPaTypHBIX
MCTOYHUKOB IS COCTABJICHUS JTaHIIA(THO-IKOJOTHYECKUX XapaKTEPUCTHK PETHOHOB M HAyYHOTO
000CHOBAaHUS PEKOMEHJIAUMNH 10 UX XO3SHUCTBEHHOMY HCIOJB30BAHUIO M 3KOJOTHYECKON
ONTUMU3AIMH JTaHIIAPTHON CPEIbI.

JlenoBele W poJyieBble WUIPbl B IMpOLECCe pelIeHus 3a7ad [0 TEPPUTOPHATBLHOMY
JaHamAa()THOMY TUIAHUPOBAHUIO TOPOACKHX, MPOMBIIUIEHHBIX, CEIbCKHX, JIECOXO3SIMCTBEHHBIX H
PEKpealMOHHBIX KOMIUIEKCOB B PA3JIMYHBIX MPUPOTHBIX U COLUAIBHO-DKOHOMUYECKUX YCIOBUSX.

[ToneBass akajgemMuueckasl IMpakTUKa C LEIbI0 O3HAKOMJIEHUS CTYAEHTOB C pEaJbHBIMU
o0beKkTaMu JaHAMA(THBIX HCCIEAOBAHUNA M OCBOCHMS MOJIEBBIX M JAOOPATOPHBIX METOJOB HMX
W3YyUYCHUSI.

7 YueOHo-MeTOoAMYecKOe o0ecniedyeHue CaMOCTOATEIbHOI padoThl.

OrneHouHbIe CpeACTBa JUIsl TEKYLEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEXKYTOUHOM aTTecTaluu
10 UTOTaM OCBOCHHS JUCUUTUINHBL.

OCHOBHBIE BHJBI CaMOCTOATENBbHOM pabOThl CTYAEHTOB - paboTa ¢ JIMTepaTypHBIMU
HCTOYHHMKAMH, KapTorpapuuecKuMu marepuaiamu, MHTepHeT-pecypcamu i Oosiee TiryOOKOro
O3HAKOMJICHHUSI C OCHOBHBIMH ITpo0OiieMaMy JaHAadToBeieH s, JaHAIapTaMy pa3HbIX PErMOHOB,
pemieHue JaHamadTHO-IKOIOTHIECKUX 3a1ad. Pe3ynpraTel paboTsl 0hOpMIISIFOTCS B TUCHMEHHOM
BUJIC KaK pedepaTbl U WIK 3aCIyIINBAIOTCS KaK YCTHBIE TOKJIAbI C OCIEIYIOIINUM 00CYKICHHEM.

7.1 TemaTuka pedepartoB:

1.  EcrectBeHHble xumuueckue (akrtopbl cpeapl oOutaHus. IloHsATHE O OMOr€OXMMHYECKUX

MPOBUHIIHSX.

2.  TeXHOTeHHbBIE CUCTEMBI, UX FKOJIOTHYECKAsl XapaKTePUCTUKA.

3. Tlomsatme 00 YCTOWYMBOM OKOJIOTUYECKOM  DPa3BUTHUU. [IpUHIMUNBI  yCTOWYUBOTO
9KOJIOTUYECKOTO Pa3BUTHSL.

4 Crpyxkrypa armochepsl. Tpanchopmarius 3arps3HeHHI aTMOC(EPHI.

5. 3BarpssHeHHe BO31yXa U 3/10pPOBbE.

6. CremoBble XUMUYECKHE KOMIIOHEHTHI B MOPCKOM BOJIE.

7. Xa0opdTopyriaeBoaopoabl U CTpaTOCHEPHbI 030H.

8.  Kakwue BemecTBa BKIFOUYEHBI B KPYyTOBOPOT?

9. Iuxn yruepona.

10. Tlwxn cepsl.

11. Iukn a3ora.

12. Toponckas armocdepa.

13. TIpoucxoxaeHue 1 IBOIOLUS 3EMITH.

14. Yro Takoe XUMHS OKPY>KaIOIMIEH CPEJIbl.

15. OO6uue 3aKOHOMEPHOCTH BOJHOM MUTPAIHH.

16. T'eoxumus TyHBI U TUIAHET.

17. TIpenbuotuueckast 3emisi 1 MUHEPAIbHbBIC LIUKJIBI.

18. Dpomonwms ruaApochepsI.

19. Kak Bo3HUKA KHU3Hb?

20. Dporonus 6MOreoXUMMHUUECKOTo UKIIa KUCIOPOAa, a30Ta, YIiepoia, Cephl.

21. Murpanus BEIecTB ¢ MPUPOTHBIMU BOJAMH.

22. JlecHble 5KOCHCTEMBI.

23. AHTpONOTreHHOE BO3/ICHCTBHE HA BBIMBIBAHUE a30Ta B TPYHTOBBIC BO/IBI.

24. VcTOYHMKH U TpaHCHOpMaLUs a30Ta.
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25. XwuMmwus cepsl.

26. Kanpmwmii B Ouocdepe.

27. Poib moYBHI B 3KOCHUCTEMAX.

28. buoreoxuMuyeckasi poyib rymyca.

29. TpaHchopmanus IBYOKUCH yriiepoja B CUCTEMe «aTMochepa — MOPCKUE BOJIBD.

30. Xwumus npuponHbix ra3oB. Knaccudukanus, B3auMoieiCTBHE ra30B ¢ TOPHBIMH MOPOJaMHU,
MPUPOTHBIMH BOJAMH M KUBBIMU OpPTraHH3MaMH.

31. Xumus atmochepsl.

32. Xwumus ruapocepsl.

33.  Xumus nmutochepsl.

34, Xumuyeckas XapaKTEpUCTHKA BEUICCTBEHHOI'O COCTaBa M IPOIECCOB: TEOXUMHUCCKUE
Knapku, ¢popmbl HaxoxaeHUs, (PaKTOPHI U MPOLIECCH MUTPAIIUH 3JIEMEHTOB.

35. Amnamu3 armocdepHoro Bo3ayxa. Ot6op npod, KOHUEHTPUPOBAHHME 3arpsI3HSIOLIETO
BEIIECTBA, OCHOBHBIC METO/IbI aHAIN34, IPEEIbl O0HAPYKEHHUSL.

IIporpammuoe obecnieuenne u UnrepHer — pecypcebi:
I[J'I}I MNOATOTOBKHU K 3aHATHAM CTYACHTAMU JOJIKHBI HCIIOJIB30BATBCA HOBOCTHBIC PECYPCHI
WNHurepHer, opuIManbHBle ~ CalWThl  NPUPOAOOXPAHHBIX  YUPEKACHUH, IPEANPUATHH,
MYHUIUIIAIUTETOB, B TOM YUCJIC:
1. http://b-energy.ru/
2. http://ecobez.narod.ru/organisations.html
3. http://www.biodiversity.ru/publications/csd/contents.html
4. www.consultant.ru

B) UHTEpHET-pecypchl

ObecrieyeH  JOCTYII K  COBPEMEHHBIM  MNpoQecCHOHaNbHBIM  0a3aM  JaHHBIX,
UH(POPMALIMOHHBIM CIIPAaBOYHBIM U MOMCKOBBIM cucteMam (oubanorexka COI'Y):
- bubmoTeke e-library,
- JJIEKTpOHHOM O6ubimoreke aucceprauuii PI'b,
- YHUBepCHUTETCKO# Oubnmoreke online;
cOOCTBEHHBIM OHOMMOTrpadguueckum 6a3zaM JTaHHBIX:
- DIIEKTPOHHOMY KaTajory,
- JJIEKTPOHHON KapTOTEKE I'a3eTHO-KYPHAJIbHBIX CTaTeH,
- DIIEKTPOHHON KapTOTEeKe aBTOpe(epaToB AUCCEPTAINNA U AUCCEPTAIHNA.

8 MaTepuaibHO-TeXHUYECKOE OCHAIIleHHE TUCIUTLINHBI:
KommeioTepHslit  kimace, moctyn kK cetd HHTepHeT (BO BpeMsl CaMOCTOSTENbHOW padOThI),

OpPTTEXHHUKA, AIEKTpOHHAs 0a3za maHHbIX OmOmmotekn COI'Y, neKknuoHHBIE ayauTOpUU; KaOWHET,
OCHAILEHHBI HHTEPAKTUBHOM JOCKOU, IPOEKTOPOM.
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2 Kypc gexkumii mo gucuunjnHe (KOHCIMEKTHI)

OcHoBHas JuTeparypa:

K aexuuu 1

1.  bpumbakym6 I1. CoctaB u xumus atmocdepsl. [lep. ¢ anrn. M.: Mup 1988. 352 c.

2. Anekun O. A., Jlsxun 0. N. Xumus okeana. JI.: ['unpomereonsnar, 1984. 344 c.

3. Xomrena X. Xumudeckas 3BOJIOIUSA okeaHoB U atMocdepsl. [lep. ¢ anrm. Ilox pen. B. A.
I'punenko. M.: Mup, 1989. 552 c.

4.  JloopoBonbckuii B. B. OcHoBbI Onoreoxumuun. M.: Beicur. 1mik,, 1998. 413 c.

5. Jlo6posonbckuii I'. B., Hukutur E. JI. @yHkiuu nouB B Ouocdepe u 3xocucremax. M.:
Hayka, 1990. 261 c.

6. HUcumpopos B. A. Opranndeckas xumus armocdepst. CI16: Xumus, 1992. 265 c.

K aexknuu 2

7. TopmkoB B. I'., Konnparee K. f. Ilpunnun Jle Ilatense B mpuinoxeHun k Omochepe//
Oxomorus, 1990, Ne 1. C. 7-16.

8. TopmkoB B. I'. Duepreruka Ouocdepsl 1 yCTOWYMBOCTD OKpYykaromiel cpeasl// Torn Hayku
U TeXHUKH. TeopeTnueckue u obmue Borpockl reorpaduu. T. 7. M.: BUHUTH, 1990. 239 c.

9. TopukoB B. I'. ®uznueckue u 6uonornueckre 0CHOBHI ycTounBocTH ku3au. M.: BUHUTH,
1995. 470 c.

10. [Ho6posoasckuii B. B. OcHoBbl Ouoreoxumuu. M.: Beicmi. mik., 1998. 413 c.

11. 3asaps3un I'. A. baktepun u cocraB atmochepsr. M.: Hayka, 1984. 199 c.

12. Konnpatwes K. ., Jlonkenko B. K. DxoguHamuka u reononutuka. CI16: PODHU, 1999. 1032
c.

K nexnnu 3

13. BopucenxkoB E. II., Kougparees K. . KpyroBopor yrmepoga u imMmar. JL.:
I'mppomereonznat, 1988. 320 c.

14. VYrunexucnsiii taz B atmocdepe. Ilep. ¢ anrn. [lox pen. I'. C. T'omunmna u U. JI. Kapons. M.:
Mup, 1987. 534 c.

15. bynsiko M. U., PonoB A. b., fAumun A. JI. Uctopus armocdepsr. JI.: 'mapomereounsnar,
1985. 208 c.

16. Tepnax C. A. 3arpssHenue mopeid. Jnarnos u tepanus. JI.: ['mapomereonsaar, 1985. 263 c.

17. 3asap3un I'. A. baktepuu u cocraB atmocepsl. M.: Hayka, 1984. 199 c.

18. Hcumopos B. A. Oprannyeckas xumus armocdepsl. 3-¢ u3a. CI16: Xum-uzgar, 2000.

K nexnuu 4

19. MUgenes JI. C. Xumudeckuii coctaB U CTPyKTypa atMocdepHbIx aspososneit. JI.: U3a-so JII'Y,
1982. 368 c.

20. BpumobakymoO I1. CoctaB n xumust armochepst. M.: Mup, 1988. 352 c.

21. MUcupnopos B. A. Oprannueckas xumusi armocdepsl. 2-¢ uza. CI16: Xumus, 1992. 288 c.

22. Tepmenzon FO. M., 3seruroposackuii C. I'., Posenmreiin B. b. Xumus pagukanos HO u HO2
B 3eMHOM atMocdepe// Yenexu xumuu. 1990. T. 59. C.1061-1626.

23. Tepmenzon 0. M., Ilypmans A. I1. ['ereporeHHble TpOIECCH B 3€MHON atMmocdepe W UxX
skosornueckue nocneacteust//Ycnexu xumuu. 1990. T. 59. C.1729-1756.

K aexknuu 5

24. TlepoB A. X, m Xpruan A. X. CoBpeMmeHHBIE MNpoOIeMBbl aTMocdepHoro o3oHa. JI.:
I'mnpomereonsaar, 1980. 320 c.

25. Kapons U. JI., Po3anos B. B., Tumodeen 0. M. Maisie ra3oBbie ipuMecH B atMocdepe. J1.:

I'mnpomereonsnar, 1983. 192 c.
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26. Oxabe X. ®otoxumus manbix Mosiekyi. Ilep. ¢ anrn. mox pen. M. I'. Ky3pmuna. M.: Mup,
1981. 504 c.

27. PoBunckuii ®@. ., EropoB B. M. O30H, okucisl a3ota U cepsl B HUXHEH atmocdepe. JI.:
I'mnpomereousnar, 1986. 183 c.

28. Ucunopos B. A. JleTtyuue BbiieieHUs paCTEHUN: COCTAaB, CKOPOCTH SMUCCHUHU U IKOJIOTUYECKas
pouib. CI16: Anra, 1994. 188 c.

29. MHcunopos B. A. Oprannyeckas xumus atMmochepsl. 3-e uzn. CI16: Xum-uzgat, 2000.

K aexkuuu 6
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3. MeTtoanyeckue yKa3aHus MO MOATOTOBKe K CEMUHAPCKHM M MPAKTHYECKHM 3aHSTHSIM.
[TpakTHdeckue 3aHITHSI, HA KOTOPBIX CTYACHTHI:

— MNPUOOPETAOT 3HAaHUS W TIPAKTUYECKHUE YMEHHS OIPEIEIICHUS OCHOBHBIX a0MOTHYECKUX
XapaKTePUCTHK KaK MMOKa3aTeIei SKOJIOTHIeCKOr0 COCTOSIHUS OKPYIKAIOIIEH Cpebl;

— OBJIAJICBAIOT METOJAMH IO ONPEACICHHIO (DU3MYECKHX ITapaMeTpPOB M XHUMHUYECKOI'O COCTaBa
ruapocdepsl, TuTochepsl, aTMochepsl;

— NPUOOPETAIOT yMEHWE aHAIM3MPOBATh M OICHUBATh W3MEHEHHS IapaMeTPOB OKpYKaloIIeh
Cpe/bl, BOZHUKAIOIINE O] BIUSHUEM JISATEIIBHOCTH YEIOBEKa.

Bonpochl kK ceMHHAPCKUM 3aHATHAM

TeMaTuka NPAKTHYECKUX 3aAHATHH

Tema 1.1. BBegenne. Xumus oKpykawuei cpeabl 4 XUMHYECKasi IKOJIOTHS.

EcTtecTBeHHbIE MCTOYHUKHU BO3JCHCTBUS Ha OKPYKAIOILYIO cpelry. VICTOUHMKM TE€XHOTE€HHBIX
3arpsi3HEHUI OKpyskaromei cpenpl. CpaBHEHHE PE3yJIbTaTOB aHTPOINOTCHHOTO BMELIATENbCTBA U
€CTECTBEHHbIX MU3MEHEHMI MPHUPOAHON cperbl. CpaBHUTENbHAS OLIEHKA (aKTOPOB BO3AEUCTBUS Ha
MPUPOHYIO CPELy.

Tema 1.2. IIpoucxo:xkaenue BceJieHHOM U 3BooLMs 3emuin. buocdepa.

[Ipoucxoxaenue Xu3HU. XUMUYECKHIl 3Tamn sBomonuu ouocdeprsl. CTpykTypa O6mocheps.
[TonsiTHEe 3KOCUCTEMBI. XMMHUYECKHE IEMEHTH B Onocdepe. KpyroBopor OMOTEHHBIX 371€MEHTOB.
AHTpPOIIOTEHHBIN KPYTOBOPOT BellecTBa. PecypcHbIil UK.

Tema 1.3. Xumuueckasi 3K0JI0Tusl.

Teopernueckne W MPAKTUYECKHE OCHOBBI SKOJOTMUYECKON XuMud. DHUINKO-XUMUYECKAs
9KOJIOTHSL: poib (U3UKO-XMMHYECKHX (dakTopoB B HBOJIIOLIUU o6uocdepsl.
XnMHs, KaKk OCHOBHOM 3arpsA3HHUTENb CpPEIbl, M XUMHUSA, KaK CPEICTBO BOCCTAaHOBIICHUS
OKPYXaIOIIEeH Cpeabl.

Tema 2.2. I'mapocdepa. Ikonornyeckass XuMus ruapocdepsl.

CocraB atmocepsl. IcTOUHUKHM M CTOKH aTMOc(epHbIX ra3oB. COBpeMEHHbIE KOMIIOHEHTHI
atMocdepsl. [IpuposHble UICTOUHUKH MHUKPOKOMIIOHEHTOB. PeakinoHHas CioCOOHOCTH CII€IOBBIX
BemectB B atMocdepe. O3oH. Kucnoraele m0oxau. AHTPONOTEHHbBIE HMCTOYHHUKHU
MHUKPOKOMIIOHEHTOB. ABTOTpaHCIIOPT M TEIUIODHEPIeTUKA KaK HWCTOYHMKM 3arpsi3HEHUs
atMoc(epsl. 3arpsizHeHHE Bo3ayxa U 3710poBbe. [locnmeacTBust 3arpssHeHust Bo3ayxa. [Iporecchb
yAAJIEHUS.

Tema 2.3. JIutocdepa. Ikonornueckass Xumus Jutochepsl.

CocraB npupogHoi Boabl. VICTOUHMKM M CTOKHM BELIECTB, PACTBOPEHHBIX B BoJE. | aBHBIE
KOMIIOHEHTbI MPUPOJHBIX BOJ. I'7aBHBIE MOHBI. OpraHu3Mbl M HOHHAs CWJIa BHELIHEH Cpeibl.
PactBopennbie rasel. IlpupogHbple OpraHMyecKkue BeELIECTBA. XHUMHUYECKHME IPOLIECCH U
UHTETPAJIbHBIE  XapaKTePUCTHKU MPUPOAHBIX BoJA. KHUCIOTHO — OCHOBHBIE pPAaBHOBECHS.
OKuCIUTENBHO —  BOCCTaHOBUTENbHBIE  peakiuu. OcagkooOpazoBaHMe M aJCOPOLHMAL.
KommiekcoobpazoBanue. [loqurHeHHbIE KOMIIOHEHTHI MPUPOIHBIX BOJI. 3arpsA3HSIONINE BElIEeCTBa
B NpUPOAHBIX BojaxX. OcOOEHHOCTH THAPOXMMHUHU PA3IMYHBIX THUIIOB BOJIOEMOB. 3arps3HeHHE
MOJI3EMHBIX BOJ
Tema 3.1. Xumuyeckne BelleCTBAa B OKpYKalollei cpee.

HazemHas cpena, kopa U KpyroBopoT BenlecTB. MexaHU3Mbl XMMHYECKOIO BBIBETPHUBAHHUS.
Tun maTepuHckoro Marepuana (moacTtuiiatonas nopoaa). [loussr u 6uonorus. TBepable TPOAYKTHI
BBIBETPUBAHUS.

Tema 3.2. JkoJiIorH4YecKoe H CAHUTAPHO-TUTHEHUYeCKOe HOPMHUPOBaHUe.
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Xumuueckue 1 OMOXUMHUYECKUE MPEBPALCHUs XMMUUYECKHX 3arps3HUTENEN B OKPY KAIOLIEH
cpene. Metoabl OneHKH Bo3neicTBHA. OMacHOCTh UM PUCK 3arps3HEHUS OOBEKTOB OKPYIKarolein
Cpebl XUMHUYECKUMU BellleCTBaMU. TOKCHKaHThI OKPYXKaroIlei cpeibl.

Tema 3.3. IK0JI0rH4ecKUii MOHUTOPHHT.

CranpmapTel KauecTBa OKpysKatomied cpenbl. HopmupoBanue arMocdepHbIX 3arps3HEHUH.
HopmupoBanue 3arps3HAIOIMX BEHIECTB B BOAHBIX OO0BekTax. HopmupoBanue coaepx aHus
BPEHBIX BELIECTB B IIOYBE.

Tema 3.4. OcHOBHbIe HamNpaBJICHHUS] M MeTOAbl CHHJKEHHSI JKOJOrHYeCKOro pHucKa oT
3arpsA3HeHNs OKpY:Kalolei cpeasbl.

Konnenmust u cTpykTypa CHCTeMbl MOHUTOPHHIA, MPUHLHUIBI €€ (PyHKUMOHUpOBaHU. Poib
MOHUTOPHHIa B aHalIM3€ U MPENYNPEKACHUU ONACHOIO Ppa3BUTUS IOCIEACTBUHA INI0OANBHBIX
AHTPOIOT€HHBIX BO3JICHCTBUM.

YueOHo-MeTOANYECKOE OOecredyeHHe CAMOCTOAITEbHOH PpadoThl cTyaeHTOB. OuneHoYHBbIE
CPeACTBA UIA TeKYyLIero KOHTPOJIA yCIeBaeMOCTH, NPOMEKYTOYHOM aTTeCTAllMM 10 MTOraM
OCBOCHUSA IMCUHMIINHBI.

B xone u3ydeHus TUCHMILIMHBI CTYJEHThI U3y4aloT HAy4YHYIO JIMTepaTypy M0 npobdiemMaTuke
AUCHOUIIVIMHBI, KaK OCHOBHYIO, TaK W JOMNOJHHUTCIBbHYIO. OCyHIeCTBJISIIOT AHAJIN3 HAaY4YHBIX
KOMIIETCHIIMH U TPAKTUYECKOM AEATEIbHOCTU 110 IPUMEHEHHIO OTAEIBHBIX METOJ0B HCCIIEI0BAaHUN
IIPU PaCCMOTPEHUH 3KOJIOTUYECKUX BOIPOCOB MPOMBIIIIEHHOW XuMuu. CTyleHTaM IpeiaraeTcs
peleHue 3ajay, cocTaBlIeHUs pedeparoB, MOArOTOBKA JOKIIAA0B, SKCKYPCUU Ha MIPEIIPUATHSL.

KoHTponb 3a X0IOM CaMOCTOSTENILHOW pabOThl CTYJEHTAa OCYLIECTBISETCA B CIETYHOLIUX
BUJIAX:

Texymmit KOHTPOJIb:

MACBMEHHBIA KOHTPOJb: KOHTPOJIbHBIE IUKTAHTBI 10 OCHOBHBIM IIOHATHSAM, TECTUPOBAHUE,
IpeJICTaBICHUE TEKCTa MPAKTUYECKOM paboThI;

YCTHBINA KOHTPOJIb: KOJJIOKBHYM, coOeceloBaHHe, 10K/,

HpOMe)KYTOIIHaH arreCTanus 1Mo UToraM OCBOCHHA AUCHUILIMHBI OCYHICCTBIIAACTCA B (bopMe
KOHTPOJIBHBIX paboT, B X0JIe KOTOPOT'O OLEHUBAETCS] YPOBEHb TEOPETUUECKUX 3HAHUM U HABBIKH 110
IIPUMEHEHHUIO METOJI0B UCCIIETOBAHHUS.
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8 KoHTpoJib 3HAHMIA.

BajbHasi CTPYKTypa OLleHKH

MusH. kos- | Makc. K0JI-BO
DopMa KOHTPOJIA
BO 0a/1710B o0an0B
Texyuiasi oneHKa CTy/IeHTa B TeUeHHUE 1-7 HEJETH COCTOUT U3: 0 20
* BoinostHeHus 3aJaHMI1 HA MPAKTHYECKUX 3AHATUSX
* BoinosiHeHNs1 IOMAIHEX 3a1aHU#T
¢ CaMocCTOATEJBHBIX PadoT 10
1-sa pyOe:xHasi nucbMeHHAs] KOHTPOJIbHAN padoTa 0 30
Tekyuiasi oneHka cTyeHTa B TedeHue 9-15 Heenu coCTOUT u3: 0 20
* BoinosiHeHUs 3aaHMii HA MPAKTUYECKUX 3aHATHIX 7
* BeInoJiHeHUsI AOMALHUX 3aJaHU I 3
¢ CaMOCTOSITEJILHBIX padoT 10
2-51 py0exkHasi NMCbMEHHAs1 KOHTPOJIbHAasi padoTa 0 30
Hroro
0 100

Texymmii KOHTPOJIb — pyOesKHOe TeCTHPOBaHUE

Aandeno

Campble MeNKHe YacTUIIbI B aTMOcdepe ¢ paguycamu Mmenee 10~7 cM.
+be3pa3MepHas BeTUIHHA, XapaKTePU3YIOMIas OTPaXaTeIbHYIO CIOCOOHOCTH Tea.
JIro601i BUJ X0O31CTBEHHOM JIEATEIHHOCTH YEIOBEKa B €r0 OTHOIICHUH K MIPUPOJIE.

3arpsisHeHue

Cocrosinue MOABMIKHOTO JWUHAMHWYCCKOI'0 pPaBHOBECUA (I/IJ'II/I IIOCTOSIHHOI'O M yCTOfI‘II/IBOFO
HEpaBHOBECHUS) TPUPOAHON CHCTEMBI, TMOAJNEPKUBAEMOE CIIOKHBIMU MPHUCIIOCOOUTENBHBIMU
peakuusIMHU, pPerysipHbIM BO30OHOBJIEHUEM OCHOBHBIX €€ CTPYKTYp, @ TaK)Ke IMOCTOSTHHOM camope-
TYyJSIUEN BO BCEX €€ 3BEHBSX.

+IIpuBHECEeHNE B IPUPOJHYIO CPEAY MIIM BOSHUKHOBEHHE HOBBIX, OOBIYHO HE XapaKTEPHBIX ISl Hee
Gu3nUecKuX, XMMUYECKUX MM OHOJOrMYECKMX BEIIECTB M areHTOB, OKAa3bIBAIOLIMX BPEIHOE
BO3/ICIICTBHUE HA YelloBeKa, Guiopy U ¢payHy U Ha MaTepuabl.

3aKIo4aoTcd B XMMUYECKOM pa3JIOKEHUH, PACTBOPEHMM, THAPOJIM3E, THAPATALUU, OKUCIECHHH,
KapOOHU3ALIUU U IPYTUX SBJICHUSX.

Aduccaib

HCKyCcCTBEHHO CO3/IaHHOE /ISl TOJYYEHHUS CeNIbCKOXO3SHWCTBEHHOM MNPOAYKIHMU OHOTHYECKOE
COO0O0I1IeCTBO pacTeHH, IpUOOB, MUKPOOPTaHU3MOB U )KUBOTHBIX.

+IIpocTpaHCTBO MOPCKOTO JHA, COOTBETCTBYIOIIEE JOXKY OKeaHa (riIyOuHbsl Oosee 2-3 KM) ¢
OTHOCHUTEIIFHO MaJIOll TOJBWKHOCTBIO BOJBI, TOCTOSIHHOW Temmeparypor (Hmke 2 "C),
COJIEHOCTBIO.
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XapakTepusyercsi MaJIoi 3KOJIOTHYECKON YCTOHYUBOCTBIO U CTAOUIILHOCTHIO.

Jlo6coHa equHMIIA

[Tpouecc mpeoOpa3oBaHMs PBHIXJIBIX OCAIKOB Ha JHE BOAHBIX OacceiHOB B OCaJO04YHbIC TOPHBIE
IIOPOJBI B YCIIOBUAX BEPXHEH 30HBI 36MHOU KOPBI.

+Enunnna conepkanus o30Ha (e/]), paBHas olHON COTOM MPUBEICHHON TOJIIIUHBI CJIOS 030HA, T. €.
TOJIIIUHBI CJIOSI, KOTOPAasi TOMy4YmiIachk Obl, €CIIM BECh COJIEpIKAaIIMiics B aTMocdepe 030H ObLT ObI
MpUBEACH K HOpMaJIbHBIM ycaoBusM. 1 e/l paBHa 0,03 mM.

Kamns Boxel auamerpom ot 0,5 1o 6-7 MM, BbImajgaromas U3 00JAKOB Ha 36MHYIO IIOBEPXHOCTh
(xarmu ¢ quametpom ot 0,05 10 0,5 MM OTHOCST K MOPOCH).

ACCHMMIIAAIIUOHHAS eMKOCTh IKOCHCTEMbI

[TpocTpaHCcTBO MOPCKOTO JTHA, OXBAThIBAOIIEE INTYOMHBI KOHTUHEHTAIBbHOTO ckioHa oT 200-500 no
2000-3000 m u okaiimiIsItoIIIee BCE MAaTEPUKH U OCTPOBA.

+Iloka3aTens MaKCUMaJIbHOW TUHAMUYECKOH BMECTHMOCTH KOJHMYECTBA TOKCHKAHTOB, KOTOPOE
MOXET OBITh 3a €JMHUIY BPEMEHHU HAKOIUIEHO, pa3pyLIeHO, TPaHC(HOPMHPOBAHO M BHIBEIECHO 32
npezensl 00beMa IKOCUCTEMBI 0€3 HapyIIeHHs €€ HOPMaIbHOH e TETbHOCTH.

JIro60i1 BUI X035 HCTBEHHOMN JESTEIbHOCTH YEJIOBEKA B €r0 OTHOIIEHUH K IPUPOJIE.

¢-1 I'eorpauu 1 reo’K0I0run

1 Kypc, cnenuaTbHOCTD «JKOJIOTHS U IPUPOAONIOIb30BAHUE»

AUCHUILUTUHA «KOJOTHYECKOil XUMHU»

15 Bonpocos, 30 munyT,2 6aJ1a

buorennl

+XuMHuuecKkre 3JeMeHThl, a0COIIOTHO HEOOXOAUMBIE UIsl CYIIECTBOBAHUS >KMBBIX OPraHU3MOB U
00s13aTeNIbHO BXO/ISIME B COCTaB UX TeJ. B MX 4MCIIO BXOAAT KUCIOPOJ, YIIepol, BOAOPOA, a30T,
KaJIBLINM, MarHui, cepa, XJIop, HATPUH, KeJIe30, KAIUA U HEKOTOPBIE JPYTUE JIEMEHTHI.
BocnpuHuMaemasl ceTyaTKOW IUla3a 4YeI0BEKa 4acTh DJIEKTPOMArHUTHOIO CIIEKTpA ¢ 4acCTOTaMH
(4,3-7,5) + 1011 I'.

JlucniepcHble CUCTEMBI, B KOTOPBIX YaCTHIIbI TBEPOTO BEIECTBA WM KAIUIM >KUIKOCTH Oojiee Win
MeHee paBHOMEPHO paclpeieleHbl B 00beMe KUAKOM cpebl.

AOHOreHHbIIi npouecc

+IIpouecc, nporcxoaamuii 6€3 yuacTus *KHUBBIX OPTraHU3MOB.
IlepeHoc Bo3ayxa U €ro CBOMCTB B TOPU30HTAIBHOM HaIlPaBJICHUU.
Camble Menkue 4acTHlIbl B aTMocdepe ¢ paanycamu meree 10~7 cum.

buora

COBOKYHHOCTB B3aUMOCBA3aHHBIX H BSaI/IMO)IefICTBYIOHIPIX JKHUBBIX JJEMCHTOB pa3quH0171
CJI0’KHOCTH OT KJIETOK JI0 9KOCUCTEM

+I/ICTOpI/IquKI/I CJIOKHMBHIAACA COBOKYIMHOCTH BCEX KMBBIX OPraHHU3MOB, O6I/ITaIOIIIa$I Ha Kakoii-
1160 KPYITHON TepPUTOPHUH.

30Ha ¢ XOPOULIO BBIPAKEHHON CHEKHOM 3MMOW M KOPOTKHUM JIOCTaTOYHO TEIIbIM JieToM. B EBpazun
OHa MPOCTUPAETCS OT 30HBI TYHAPHI 10 S0° c. m1., B CeBepHON AMEPUKE - OT apKTUYECKON 30HBI 10
40" c. m.

AHTpONOreHHoOe BO3/1eiiCTBHE
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VYcnoBHas atMocdepa c BEPTUKAITbHBIM IpaIueHTOM TEeMITepaTyphl, paBHBIM
cyxoanuadbaruueckomy (9,8 K/xkm).

+JIr000¥ BT X035HCTBEHHOU JEATEILHOCTH YEJIOBEKA B €r0 OTHOIICHUH K IIPUPOJIE.

VBenuueHue coAepKaHus XUMHUKATa B OPraHU3Max OINPEIEICHHOM 3KOCHCTEMBI MPHU MEepPEexojie OT
HUBIIUX TPOPHUIECKUX YPOBHEH K BBICIIHM.

AHTpOnoOrenHbie GaKkTOpbI

HOII'LCM OKCAaHNYCCKUX FJIy6I/IHHbIX BOA, HpOI/ICXOI[SIH_[I/Iﬁ Ha CTBIKC XOJOAHBIX U TCIIJIBIX TEUCHUN
WM B pE3yJIbTaTe BETPOBOIO OTIOHA MOBEPXHOCTHBIX BOJ] OT KPYTOTO MAaTE€pPUKOBOTO CKJIOHA.
+®axTopsbl, BEI3BAHHBIC JACATEIBHOCTBIO YEJIOBEKA.

JIro601i BUJ X034 CTBEHHOM IEATEIBHOCTH YEI0BEKa B €r0 OTHOIICHUH K MPUPOJIE.

B3Becu

BOCHpI/IHI/IMaeMaSI CCT‘IaTKOfI rjia3da 4C€JIOBCKA 4YacCTb BHGKTpOMaFHI/ITHOFO CHCKTpa C gacroramMu
(4,3-7,5) ¢ 1011 T'm.

+/lucnepcHble cUCTEMBI, B KOTOPBIX YaCTUIbI TBEPAOrO BELECTBA WM KAIUIM KUJIKOCTH 0o0Jiee WK
MEHEee PaBHOMEPHO pacipeiesieHbl B 00beMe XKHUIKON CPEJIbl.

[Tpomiecc mpeoOpa3oBaHMs PBHIXJIBIX OCATKOB HA JHE BOJHBIX OACCEHHOB B 0CAJOYHBIC TOPHBIC
MIOPOJIbI B YCIOBUSAX BEPXHEW 30HBI 36MHOW KOPBIL.

ArpooOuoneHos

+VICKyCCTBEHHO CO3/1aHHOE JJIsi IOJIyYEHHUs CEelNbCKOXO3SIMCTBEHHON NPOAYKIMH OUMOTUYECKOE
COOOLIECTBO PACTEHMH, IpHOOB, MUKPOOPraHW3MOB U JKUBOTHBIX. XapaKTepu3yeTcs Maiuoi
HKOJIOTMUYECKOHN YCTOWYUBOCTHIO M CTAOMIIBHOCTBIO.

Ilepenoc Bo3ayxa U €ro CBOMCTB B TOPU30HTAILHOM HaIlpaBJICHUU.

bopeanbHnas 30Ha

COBOKYIMHOCTh B3aMMOCBSI3AHHBIX M B3aUMOJCHCTBYIOIIUX IKUBBIX DJIEMEHTOB Pa3IUYHOU
CJI0’KHOCTH OT KJIETOK JI0 9KOCUCTEM

+30Ha C XOpOIIO BBIPAKEHHOW CHEXHOM 3UMOM W KOPOTKUM JOCTaTOYHO TEIUIBIM JieToM. B
EBpazun oHa npoctupaercst ot 30HbI TyHAPHI 70 50° ¢. m1., B CeBepHON AMEpPUKE - OT apKTUUYECKOM
30HEI 10 40" c. .

BocnpuauMaemasi ceTyaTKoOM TJla3a 4YeJIOBEKa YacTh JJEKTPOMArHUTHOIO CIIEKTpa C 4acTOTaMH
(4,3-7,5)« 1011 T'm.

AIBeKnus

+I1lepeHoc Bo3ayxa 1 €ro CBOMCTB B TOPU30HTAILHOM HAIIPABICHHH.

XapaxkTepu3yeTcs MaJlol 9KOJIOTHUECKON YCTOMYMBOCTBIO M CTAOUIIBHOCTBIO.

[IpocTpaHCTBO MOPCKOTO JHA, OXBATHIBAIOIIEE IITyOUHBI KOHTUHEHTAJIBHOTO CcKiIoHa oT 200-500 mo
2000-3000 m m okaiimIIsTIOIIIee BCE MATEPUKH M OCTPOBA.

I'mneprenes

[Tporiecc mpeoOpa3zoBaHMs PHIXJIBIX OCAJAKOB Ha JHE BOJHBIX OAacCEfHOB B OCaJOYHBIE TOPHBIE
IIOPOJBI B YCIOBUAX BEPXHEU 30HBI 36MHOU KOPBI.

+IIpouiecc XUMHUYECKOT0 U (PU3NYECKOTO MPeoOpa3oBaHUs MHUHEPATbHOIO BEIIECTBA B BEPXHHUX
YacTAX 36MHOI KOpBI M Ha €€ IOBEPXHOCTH I0J1 BO3/IeCTBUEM aTMOC(ephl, THAPOCHEPHI U KUBBIX
OpPra’Hu3MOB IIPU HU3KHUX TEMIIEpATypax.
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[Tponiecc mpeoOpa3zoBaHMs PHIXJIBIX OCAAKOB Ha JHE BOJHBIX 0OACCEHHOB B OCAJOUYHBIE T'OPHbBIE
IIOPOJBI B YCIIOBUAX BEPXHEH 30HBI 36MHOU KOPBI.

Buaumas ooJacTh

[Ipomecc mpeoOpazoBaHUs PHIXJIBIX OCAJAKOB Ha JIHE BOJHBIX OACCEHHOB B OCAOYHBIE TOPHBIC
IIOPOJBI B YCIIOBUAX BEPXHEN 30HBI 36MHOU KOPBI.

+BocnpuHuMaemasi ceT4aTKOM TJia3a 4esloBeKa 4acTh AJIEKTPOMArHUTHOTO CIEKTpa C 4acTOTaMHU
(4,3-7,5) « 1011 I'm.

30Ha ¢ XOpOIIO BHIPAKEHHOW CHEKHOW 3UMOM M KOPOTKHUM JOCTATOYHO TEIUIbIM JieToM. B EBpazuu
OHa MPOCTUPACTCS OT 30HbI TyHJAPHI A0 50° ¢. 1., B CeBepHOM AMEpHKE - OT apKTUUYECKON 30HBI J10
40" c. m.

buoakkymyiaupoBaHnue

JIro001i BUJT XO351ICTBEHHOM JISATEIPHOCTH Y€I0BEKa B €r0 OTHOIICHHUH K IIPUPO/IE.

+IIporiecc HaKOIJIEHUS XMMHUKaTa B TKaHSIX >KMBBIX OPraHU3MOB 3a CUET MPOLIECCOB MUTAHUS U
MIPOHUKHOBEHHUS XMMHKATA UHBIMU MyTSAMU (4epe3 OKPOBHBIE TKaHH, C BJBIXa€MbIM BO3IYXOM H T.
).

[Togbem OKeaHWYECKUX TITyOMHHBIX BOJ, MPOUCXOJSAIINNA HA CTHIKE XOJOJHBIX U TEIUJIBIX TCUCHHI
WJIU B PE3YJIbTATE BETPOBOTO OTTOHA OBEPXHOCTHBIX BOJ OT KPyTOr0 MaTEPUKOBOTO CKIIOHA.

barnain

+IIpocTpaHCTBO MOPCKOTO JTHA, OXBATHIBAOIIEE TITyOHMHBI KOHTHHEHTAIBHOTO ckiioHa oT 200-500
110 2000-3000 M 1 okaiimIIsifOIIIee BCE MATEPUKUA U OCTPOBA.

JIro0o0#i BUJ X034 CTBEHHOM IEATEIBHOCTH YEI0BEKa B €r0 OTHOLIEHUH K PUPOJIE.

ITponecc HakoOIUIEHMsI XMMHKaTa B TKaHSAX JKMBBIX OPraHM3MOB 3a CYET IPOLECCOB NMUTAHHUA U
IIPOHUKHOBEHUS XMMHKAaTa UHBIMU MYTSIMHU (Yepe3 MOKPOBHBIE TKAHU, C BIBIXaEMbIM BO3JIyXOM H T.

).

BoJsinoBoe 4nciio

BocnpuHrmaemas ceTdyaTkoM TJia3a 4eloBEKa 4YacTh 3JICKTPOMArHUTHOIO CHEKTpa € 4acTOTaMHU
(4,3-7,5) + 1011 I'n.

+BennunHa, CBS3aHHAs C JJIMHOW BOJIHBI 3JIEKTPOMArHUTHOIO M3JIYYEHUS COOTHOILICHHEM V =
10%/X.

JIro0o0it BU XO3SICTBEHHOM JACSATEIHPHOCTH YEJIOBEKA B €r0 OTHOIIEHUH K TIPUPOJIE.

I'omocdepa

OpraHusmebl, TI1aBHBIM 00pa3oM OakTepuu U TPUOBI, B XOJ€ JKU3HEACATEIbHOCTH MPEBpAILAIOIIHe
OpraHWYecKHe OCTAaTKM B HeopraHuueckue BemecTBa. OHM 00pa3yroT 3aKIIOYUTENIFHOE 3BEHO B
NUIIEBOH (Tpoduueckoit) Lemnu.

+Croii atmocepsl ¢ COCTaBOM MaKpOKOMITOHEHTOB BO3/IyXa, MAJI0 H3MEHSIOIIUMCSI C BRICOTOM, OT
MOBEPXHOCTHU 3eMJIH 110 mpuMepHO 90-100 kM.

M3MeHeHne TemrepaTtypbl ¢ BBICOTOW Ha €IUHHILY PACCTOSHHS 0 BEPTHUKAIM, 3aBUCSIIAN OT
BJIKHOCTH BO3yXa.

AliTkeHa sigpa

+Camble MenKHe 9acTullsl B atMocdepe ¢ paguycamu MeHee 10~7 cm.
IlepeHoc Bo3ayxa U €ro CBOMCTB B TOPU30HTAIBHOM HaIlPaBJICHUU.
@DaKTOpbI, BEI3BAaHHBIE IEATEIILHOCTHIO YEJIOBEKA.
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['pagueHT TeMnepaTypbl BepTHKAJIbHBIH

CocTosiHME TIOJBM)KHOTO JIMHAMHYECKOTO paBHOBeCHs (WJIM TIOCTOSIHHOTO U yCTOWYHBOTO
HepaBHOBGCHH) HpHpOHHOﬁ CUCTCMbI, TMOAACPIKUBACMOC CJIOKHBIMU HpI/ICHOCOGI/ITeJIBHBIMI/I
pEaKIMsIMU, PETYJISIPHBIM BO30OHOBIICHHEM OCHOBHBIX €€ CTPYKTYp, a TaKKe IMOCTOSTHHON camope-
I‘y.]'[?l].[HCﬁ BO BCEX €€ 3BCHbBAX.

Cnoit atMocdepsl ¢ COCTaBOM MaKPOKOMIIOHEHTOB BO3/1yXa, Maj0 M3MEHSIOIUMCS C BBICOTOM, OT
MOBEPXHOCTHU 3emiin J10 mpuMepHo 90-100 km.

+M3MeHeHre TeMIlepaTypbl ¢ BBICOTOM Ha €IWHUILY PACCTOSIHHS 10 BEPTUKAIH, 3aBUCSIIUN OT
BJIIQKHOCTH BO3/yXa.

AnuadaTuyeckasi atmocepa

+YcnoBHass ~ atMocepa ¢ BEpTUKAIBHBIM  TPAJUEHTOM  TEMIIEpaTypbl,  PaBHBIM
cyxoanuadbaruueckomy (9,8 K/xkm).

VYBenuueHue coJep>KaHusl XMMHKaTa B OPraHU3Max ONpeesIeHHON 3KOCUCTEMBI MIPH MEepPeXo/e OT
HU3MIUX TPOYUIECKUX YPOBHEH K BBICIIINM.

YpoBeHb KOHIIEHTPALMU XUMHUYECKOTO BEIIECTBA, XapaKTePHBIN Ui pailOHOB, HE MOJBEP>KEHHBIX
HCIMMOCPCACTBCHHOMY BJIMSAHUIO YeJI0BEUECKOM JACATCIIBHOCTHU, U O6YCHOBHGHHBIfI JACATCIBbHOCTBIO
MECTHBIX MPUPOIHBIX HCTOUHUKOB.

AnBeJUTHHT

+[loxbeM OKeaHNYEeCKUX TITYOHMHHBIX BOJ, MMPOUCXOISAIINA HAa CTHIKE XOJIOIHBIX U TEIUIBIX TCUCHUN
WIH B PE3yJIbTaTE BETPOBOIO OTIOHA IIOBEPXHOCTHBIX BOJ OT KPYTOIO MaTEpUKOBOIO CKJIOHA.
JIro0o0#i BUJ X034 CTBEHHOM IEATEIBHOCTH YEI0BEKa B €r0 OTHOLIEHUH K PUPOJIE.

JecTpyKTOpHBI (PeAyLeHThI.)

+Opranu3msl, IJIaBHBIM 00pa3oM O0akTepuH M TPUOBI, B X0/1€ KU3HEAEATEIIbHOCTH MTPEBpAILAIOIIe
OpraHMYEeCKHEe OCTaTKH B HeopraHuueckue BemiecTBa. OHM 00pa3yloT 3aKIIOYUTEIBHOE 3BEHO B
MUIIEBOU (TPOPUIECKON) IISTIH.

CocTosiHME TOJBMKHOTO JAMHAMHUYECKOTO paBHOBECHS (WJIM IOCTOSHHOTO U YCTOMYMBOTO
HEpaBHOBECHUS) TPUPOAHOM CHUCTEMBI, TMOAJEPKUBAEMOE CIIOKHBIMU MPUCIIOCOOUTEIBHBIMU
peakuusIMHU, pPerysipHbIM BO30OHOBJIEHUEM OCHOBHBIX €€ CTPYKTYp, @ TaK)Ke IMOCTOSTHHOM camope-
TyJISIUEN BO BCEX €€ 3BEHBSX.

[Tpouecc mpeoOpa3oBaHMs PBHIXJIBIX OCAJKOB Ha JHE BOJHBIX OaccCeHOB B 0OCaJOYHbIE TOPHBIE
IIOPOJIbI B YCIIOBUAX BEPXHEHN 30HBI 36MHOU KOPBI.

I'omeocTasuc

+CocTosiHHE TOABM)XHOTO JMHAMUYECKOTO paBHOBECHS (WM IIOCTOSHHOTO M yCTOHYHMBOIO
HEPAaBHOBECHsI) MPHUPOJHON CHUCTEMBI, MOAJEPKUBAEMOE CIIOKHBIMU TMPUCTIOCOOUTETHHBIMU
peaxkusiMu, peryJspHbIM BO30OHOBJIEHHEM OCHOBHBIX €€ CTPYKTYp, a TaKKe MOCTOSIHHOW camope-
TYJISIUUEN BO BCEX €€ 3BEHbSX.

3aKJII0YaloTCsl B XUMUYECKOM Pa3JIOKEHHH, PACTBOPEHHUH, THIAPOJIM3E, THAPATAIMU, OKUCICHHH,
KapOOHU3AIIUU U IPYTUX SIBICHUSX.

[Tporiecc XUMHYECKOTO U (PU3NYECKOT0 MpeoOpa3oBaHUS MUHEPATHLHOTO BEIIECTBA B BEPXHHUX
4yacTsIX 36MHOW KOpBI M Ha €€ TTOBEPXHOCTH IO/ BO3AeHCTBUEM aTMOC(epbl, THIpochephl U KUBBIX
OPraHU3MOB IIPU HU3KHUX TEMIIEPATYypaXx.

AHa3po0ObI
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ITepeHoc Bo3ayxa M €ro CBOMCTB B TOPU30HTAILHOM HaIlPaBJICHUH.

Campble MeTTKHe 9acTUIIBI B aTMOcdepe ¢ paguycamu meHee 10~7 cM.

+Opranu3msl, CIOCOOHBIC KUTh B OECKUCIOpOIHOM cpene. K uncity aHaspoOOB OTHOCATCS MHOTHE
BU/JIbI OAKTEPHIl (B TOM YUCIIE METa-HOT€HBI).

Keporen

TepMuH 1151 OTHOBPEMEHHOTO O00O3HAYCHUSI M30MEPHBIX /I PA3JIMYAIONINXCS YHCIIOM aTOMOB
raJIoreHa MOJIMTaIOTeHUPOBAHHBIX COeIMHEHUH psina oudennna, Tepdenmna, TuOeH30-T-THOKCHHA,
nnbeH3o-dypaHa  T. 1I.

+PaccesiHHOE OpraHmYeckoe BEIIECTBO OCAJOYHBIX TOPHBIX MOpoJ. B mporecce meramopdusma
npeBpamacTcs B rpadur.

CTaTUCTUYECKHIA PeXUM aTMOC(HEpPHBIX YCIOBHM, XapaKTEPHBIX IS KaXKIOrO JaHHOTO PErHOHa
3eMiIu B CHITy €r0 reorpad)uueckoro nojoKeHusl.

buonoruyeckas cucrema

30Ha ¢ XOpPOUIO BBIPAKEHHOM CHEKHOM 3UMOM M KOPOTKHUM JIOCTaTOYHO TeIUIbIM JieToM. B EBpasuun
OHa MPOCTHUPAETCsI OT 30HbI TYHAPHI 10 50° c. m., B CeBepHONM AMEpHUKE - OT apKTUYECKOU 30HBI 110
40" c. m.

+COBOKYITHOCTh B3aMMOCBSI3aHHBIX M B3aUMOJCHCTBYIOIIUX JKMBBIX JJIEMEHTOB DPAa3JIMYHOU
CJIO’KHOCTH OT KJIETOK JI0 9KOCUCTEM

HcTopruyecku CII0KUBLIAsCA COBOKYITHOCTh BCEX KHMBBIX OPraHW3MOB, OOMTAONIAs HA KaKOU-I100
KPYIIHOU TEPPUTOPUHN.

Kaumar

YacTp npupobl, HE UCIBITHIBAOIIAS HEMTOCPEACTBEHHOIO BO3AEHCTBUS CO CTOPOHBI YEIOBEKA.
+CTaTUCTUYECKUN PEXUM aTMOC(HEPHBIX YCIOBUM, XapaKTEPHBIX IS KaKJIOTO JTAHHOTO PEeTrhoHa
3eMiTu B CHITy €T0 reorpadueckoro nojJoKeHusl.

UyskepoaHoe JUTsl OpraHM3MOB XUMHUUYECKOE BEIIECTBO, HE BXOJISIIEE B €CTECTBEHHBI OMOTUYECKUIN
KPYTOBOPOT.

buocgepa

+O01acTh CyIIECTBOBaHMS XKUBBIX OPraHU3MOB, OXBAaThIBAIOIIAsl HIKHIOK YacTh aTMOC(EpHI, BCIO
ruzipocdepy, MOBEPXHOCTh CYLIH U BEPXHIOK YacTh JUTOCQEPHI.

HCTOpI/IIIeCKI/I CJIOKMBHIAACA COBOKYIMTHOCTH BCEX KMBBIX OPraHU3MOB, O6I/ITaIOHIa$I Ha Kakoi-1moo
KpPYIHON TEPPUTOPHH.

COBOKYHHOCTI) B3aUMOCBA3aHHBIX H BSaI/IMOI[efICTBYIOIIIHX JKHUBBIX JJIEMCHTOB pa3quH0171
CJIOKHOCTH OT KJIETOK JI0 9KOCUCTEM

3arpssHsioniee BenecTBo

[Tnomanp 3eMHOI MOBepXHOCTH (M aTMocdepa HaJ HEK), MPUOIUZUTEIBHO MPOCTHPAIOIIASCT B
MIMPOTHOM HalpaBJICHUH, Yallle BCEro He OTMOA0IIast 0 OKPYKHOCTH BECh 36MHOU IIap.
+BemecTBo, MPUCYTCTBYIOLIEE B T€X MM UHBIX 0OBEKTaX MPUPOTHON MM OKPY>KaIOIIeH ueoBeKka
cpelbl B KOJIMYECTBAX, NMPEBBIIIAIONIUX €r0 €CTeCTBEHHbIE ((POHOBBIE) COAEPIKAHUSA, U MPOSIB-
astoniee ce0sl B BO3ACMCTBUM Ha YeJloBeKa, Onocqepy U MaTepHalbl.

Kams Bonel auamerpom ot 0,5 1o 6-7 MM, BbImajaromas U3 00JakoB Ha 3eMHYIO HOBEPXHOCTh
(xaruu ¢ quamerpoM ot 0,05 1o 0,5 MM OTHOCSIT K MOPOCH).
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I'mneprennblie npouecchl

[Tporiecc mpeoOpa3oBaHMs PBHIXJIBIX OCAIKOB HAa JHE BOJHBIX OACCEHHOB B OCaJOYHBIC TOPHBIE
MOPOJIbI B YCIIOBUSAX BEPXHEI 30HBI 3eMHOM KOPBI.

+3aKII04aroTcss B XUMHUYECKOM Pa3ioKeHUH, PACTBOPEHUM, THAPOJIU3E, THAPATALUUA, OKUCICHUH,
KapOOHU3ALIUU U IPYTUX SBICHUSX.

[Tporiecc XUMHYECKOTO U (PU3UYECKOro MPeoOpa3oBaHUs MHUHEPAIBHOTO BEHIECTBA B BEPXHHX
4acTsX 36MHON KOPBI M Ha €€ MOBEPXHOCTH IMOJ1 BO3AeUCTBUEM aTMOCc(epbl, TUAPOchepbl U KUBBIX
OpPraHHU3MOB IIpA HU3ZKHUX TEMIIEpaTypax.

3ona

OTHOcuTENbHAS WHTEHCHBHOCTh IPOCTPAHCTBEHHOTO DACIpENENICHHsS PAaCCesTHHOTO CBETa,
3aBHCAIIAA OT OTHOIICHUA pa3Mepa YaCTUIbI K JJIMHC BOJHBI MMAAA0OIICTO U3JTyYCHHA.

YacTb Npupo/Ibl, HE HCIIBITHIBAIOIIAS HEIIOCPEICTBEHHOTO BO3/ICHCTBUS CO CTOPOHBI YEJIOBEKa.
+I1nomane 3eMHOI MOBEPXHOCTH (M aTMocepa HaJ HEr0), MPUOIU3UTEIHHO MPOCTHPAIOIIASCS B
IIMPOTHOM HAaIpaBJICHUH, Yallle BCETO HE OrHOaroIas o OKpy>KHOCTH BECh 3€MHOII miap.

Nugukarpuca paccessHust

+OTHOCHUTENIbHAsT WHTEHCUBHOCTH IPOCTPAHCTBEHHOTO pACIPEACIICHUs] PACCESHHOTO CBETa,
3aBUCALIAs OT OTHOILECHMS pa3Mepa YaCTULbI K JUIMHE BOJHBI [1a/1al0IIET0 U3TyUEHHUS.

YacTe npupo/Ibl, HE UCIIBITHIBAIONIAS HETIOCPEICTBEHHOIO BO3/IEUCTBUSI CO CTOPOHBI YEIIOBEKA.
Cratuctudeckuii pexuM aTMOoc(hepHBIX YCIOBHH, XapaKTEpHBIX IJIS KaXKIOro JaHHOTO PEerHoHa
3eMJIH B CHITY €0 TeorpadpuuecKoro MoJI0KEeHHUSI.

HNudpakpacnas paguanus

+BosHEI, 4acTOTa KOTOPBIX HMKE MUHUMAJIbHON YacTOThl BUJUMOTIO CBETAa HAa KPACHOM T'PAHHUIIE
CIEKTpa, HO BbllIe pumMepHo 3 1012 I'm.

PaccesHHOe opraHmdeckoe BEIIECTBO OCAJOYHBIX T'OPHBIX Mopoxa. B mpomecce meramopdusma
npeBpaliaercs B rpadur.

OtHocHTeNbHAsT HMHTEHCUBHOCTh IIPOCTPAHCTBEHHOIO PpACHpPENENICHHs PACCESHHOTO CBETa,
3aBUCAILIAS OT OTHOLIEHUS pa3Mepa YaCTULBI K JUIMHE BOJIHBI IIAJAKOIIET0 U3ITyYECHMUS.

/Inarenes

CocTosiHME TOIBM)KHOTO JIMHAMMYECKOTO paBHOBeCUS (WJIM TOCTOSHHOIO M YCTOWYHMBOIO
HEPAaBHOBECHUSI) MPHUPOJHON CHUCTEMBI, MOAJEPKUBAEMOE CIIOXHBIMU IPUCIOCOOUTEIBHBIMU
peaKkuMsIMHU, PeryIsipHbIM BO30OHOBJICHHEM OCHOBHBIX €€ CTPYKTYp, a TakKe IMOCTOSIHHOM camope-
TyJIALIMEN BO BCEX €€ 3BEHBSX.

+IIponecc nmpeobpa3zoBaHMs PHIXIBIX OCAJKOB Ha JHE BOJHBIX 0accefHOB B OCAJOYHBIE TOPHBIE
MIOPOJBI B YCIOBHUSAX BEPXHEH 30HBI 36MHOU KOPBI.

3aKIo4aoTcsd B XMMUYECKOM pa3IOKEHUH, PACTBOPEHMM, THAPOJIM3E, THAPATALUU, OKUCICHHH,
KapOOHU3ALIUU U IPYTUX SBICHUSX.

Jkochepa

CoBOKynmHOCTH 000JI04EK 3eMJIM, XapaKTepU3YyIOMIascs YCIOBHUSIMH, OJIArONPHUATHBIMU ISt
pa3BUTHUS PA3TUYHBIX (HOPM KU3HHU.

[TocTeneHHOE M3MEHEHUE CITyYailHON MEPEMEHHON BEJTMYMHBI B TEUEHUE BCETO PAcCMaTpPUBAEMOTrO
BPEMEHH, MOJIy9aeMOe ITyTEM HCKIFOUYEHUS KOPOTKOMEPHOANYHBIX (DIYKTyaIiu.

+COBOKYITHOCTh 000J04YeK 3eMJIM, XapaKTepU3YIOLIAscs YCIOBHUSIMH, OJAaronpusTHBIMU JUIs
pa3BUTHUSA PA3TUYHBIX (HOPM KU3HHU.
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KoHrenepst

Uy:xkepoaHoe IJisi OpraHu3MOB XUMUYECKOE BEILIECTBO, HE BXO/ISIIEE B €CTECTBEHHBIN OMOTHYECKUN
KPYTOBOPOT.

Haubonee yacto BcTpewaromieecs 3HaYeHHE MEPEMEHHOM, NMPU KOTOPOH IIOTHOCTh BEPOSITHOCTH
JOCTUTAaeT MaKCUMyMa.

+TepMuH U1 OTHOBPEMEHHOTO 0003HAYEHUS U30MEPHBIX W/WUJIM Pa3IHUYaOIINXCs YUCIOM aTOMOB
raJIoreHa MoJIMTaIOTeHUPOBAHHBIX COeIMHEHUH psina oudenuna, Tepdenmna, TuOeH30-T-THOKCHHA,
nnbeH3o-dypaHa  T. 1I.

IKOTOKCHKAHT

YBGJ'II/ILIGHI/IG cogep;xaHm[ XUMHKaATa B opraHmMax OHpeﬂeHeHHOﬁ 3KOCUCTEMBI HpI/I HGpGXOIIC oT
HU3IIUX TPOYUUECKUX YPOBHEH K BBICIIUM.

YpoBeHb KOHLICHTPALIUA XUMUYECKOIO BEILECTBA, XapaKTEPHBIN JJI1 PalOHOB, HE IOJBEPKEHHBIX
HEMOCPEJICTBEHHOMY BIIMSIHUIO UYEIOBEYECKOM NIEATENbHOCTH, U OOYCIOBICHHBINH NEATEIbHOCTHIO
MCCTHBIX HpI/IpOZIHBIX NUCTOYHHUKOB.

+¥YcToliunBoe (MEPCUCTEHTHOE) B YCIOBUSAX OKpYKAIOMIEH Cpeapl TOKCHYECKOE BEILIECTBO,
CHOC06HO€ HaKaIlJInBAaThCA B TKaAHAX XHUBBIX OpFaHI/I3MOB (B HUCXOJHOM WM HU3MCHCHHOM B
pe3ylbTaTe MeTadoIM3Ma BUJIE) U MIEPeIaBaThCsl OT HUBIIUX 3BEHBEB MHUIIEBOH IIETH K BHICIITUM.

KoncymeHTb1

+Opranu3mpl, K YHCITY KOTOPBIX TMPUHAUICKAT BCE JKUBOTHBIC, MOTPEOJSAIOMINE TOTOBBIC
OpraHMYEeCKHe BEUIeCTBa, CO37aBacMble (HOTOCHUHTE3UPYIOIIMMUA WM XEMOCHHTE3UPYIOIIUMU
BHJIAMU - TPOIYLIEHTAMMU.

VYcioBHOe npescTaBieHne 00beKTa UITH Mpolecca.

Yacte nOpupOJHOW Cpeabl, OT KOTOPOW HEMOCPEICTBEHHO 3aBUCIT YCIOBUSA CYIIECTBOBAHMS
YEJI0BEKA U HAa KOTOPYIO OH BO3JEHCTBYET MPSMO WIIM ONOCPEAOBAHHO.

Mogaean

+¥YcnoBHOe npeacTaBiIeHne 00bEeKTa WK Mpoliecca.

YacTte nOpupOJHOM Cpeabl, OT KOTOPOW HEMOCPEICTBEHHO 3aBUCIT YCIOBHUS CYUIECTBOBaHUSA
YeJIOBEKa M Ha KOTOPYIO OH BO3JAEHCTBYET IIPSIMO UIIU OIIOCPENOBAHHO.

VYyacTku anekTpomMarHutHoro cnekrpa (3,5-4,5 u 7,6-16,7 MKM), XapaKTepU3yIOLIHeCcs ClIa0bIM
nornouienreM MK - pagnanum MosexkysiaMu BOASHOTO napa.

Oxpyxawimas (4e10BeKa) cpeaa (cpeaa oOMTAHUA)

3aKIovyaloTcsl B XMMUYECKOM Pa3lioKeHUH, PAaCTBOPEHHMH, TMIPOJIU3E, TMApPATAlUU, OKUCICHUH,
KapOOHU3AIUN U JPYTUX SBICHHUSIX.

+YacTe TpUPOAHON Cpelbl, OT KOTOPOM HEMOCPEACTBEHHO 3aBHUCAT YCIOBUSA CYLIECTBOBAHUS
YeJIOBEeKa U Ha KOTOPYIO OH BO3JIEHCTBYET MPSIMO UITH OTIOCPEIOBAHHO.

[Tporiecc mpeoOpa3oBaHMs PBHIXJIBIX OCATKOB Ha JTHE BOJHBIX OACCEHHOB B OCaJOYHBIC TOPHBIE
MOPOJIbI B YCIOBUSX BEPXHEW 30HBI 36MHON KOPBI.

Kcenoouorux

+YyxepoaHOe 1 OpPraHU3MOB XHMHUYECKOE BEIIECTBO, HE BXOJSIIEe B €CTECTBEHHBIM
OMOTHYECKHIT KPYTOBOPOT.
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OpraHu3mbl, K YHCIy KOTOpBIX MPHHAUIEKAT BCE JKUBOTHbIC, NOTPEOJSIOIUE TOTOBBIE
OpraHMYeCKHEe BEIECTBa, CO3/aBacMble (POTOCHHTE3UPYIOIIMMHU WM XEMOCHHTE3UPYIOLUIMMU
BHUJAMH - IPOJYLICHTAMHU.

HaunbGonee yacto BcTpeuaronieecss 3HaU€HUE NEPEMEHHON, MPU KOTOPOW IUIOTHOCTh BEPOSTHOCTU
JIOCTUTaeT MaKCUMyMa.

Moaa

+Haubonee yacto BcTpeyaroieecs 3HaUeHUE NEPEMEHHON, MPU KOTOPOH MIIOTHOCTh BEPOSITHOCTH
JIOCTUTAaeT MaKCUMyMa.

OpI‘ AdHU3MbI, K ‘II/ICJIy KOTOpBIX HpI/IHaI[JIC)KaT BCC JKHMBOTHBIC, HOTpe6JI$IIOH_[I/Ie T'OTOBBIC
OpraHWYECKHE BEIIECTBAa, CO3JaBacMble (OTOCHHTE3UPYIONIMMH WM XEMOCHHTE3UPYIOIIUMHU
BUJIAMH - TIPOAYLICHTAMM.

Haunboisiee yacTo BcTpewaromieecss 3Ha4CHHUE MEPEMEHHOH, MPH KOTOPOW IIOTHOCTh BEPOSITHOCTH
aocTUuracr MaKCI/IMYMa.

IMecTruag

Opranusmbl, K 4YHCIYy KOTOPBIX MPUHAAJIEKAT BCE >KUBOTHBIC, MOTPEOMISAIONIUE TOTOBBIE
OpraHWYECKHUE BEIIECTBA, CO3AaBacMble (OTOCHHTE3UPYIONIMMHU WM XEMOCHHTE3UPYIOIIUMHU
BUJIAMH - TPOYLIEHTAMHU.

+BemiecTBO WM CMECh BEIECTB, MPEAHA3HAYCHHBIE JJII YHUUYTOXKECHHS JIFOOBIX HEXKEIATeIbHbBIX
BHUJIOB PACTCHHH W >KMBOTHBIX HJIM OOpPHOBI C HMMH, a TaK)Ke JJIs HCIOJIb30BAaHUS B KayeCTBE
peryisrTopa pocTta pacTeHui uiu aedojinanTa.

YacTte mpuUpPOIHOIM cpenbl, OT KOTOPOH HEMOCPEICTBEHHO 3aBHUCAT YCIOBHS CYIIECTBOBAHUS
YeJIOBEeKa U Ha KOTOPYIO OH BO3JIEHCTBYET MPSIMO UITK OTIOCPEAOBAHHO.

OxHa npo3pa4yHocTH

3aKIovyarTCsl B XUMMHUYECKOM Pa3lioKeHUH, PACTBOPEHHUH, TUIIPOJIM3€E, THApATallid, OKUCJIEHUH,
KapOOHU3ALUU U JPYTUX SBICHUSIX.

+YyacTku 31eKTpoMarHUTHOro cnektpa (3,5-4,5 u 7,6-16,7 MKkM), XapaKkTepH3yroIIuecs ClIa0biM
nornomenneM UK - paguanum MonekyiaMu BOASHOTO IMapa.

VYcnoBHOE mpecTaBieHne 00beKTa WK IpoIiecca.

IKocucTeMa

+EnuHbli pUpoAHbINA KOMIUIEKC, 00pa30BaHHbIN )KMUBBIMU OpraHU3MaMu U Cpelloil uX oOUTaHus, B
KOTOPOM JKUBBIE€ M KOCHBbIE KOMITOHEHTBI CBSI3aHbl OOMEHOM BEILLECTB U YHEPTUU.

YpoBeHb KOHIIEHTPALlMA XUMHUYECKOIO BEIECTBA, XapaKTEPHBIN I paiOHOB, HE IOJBEPKEHHBIX
HETOCPEJCTBEHHOMY BIIMSHUIO YEJIOBEUYECKOH NeATeNIbHOCTH, U OOYCIIOBIECHHBIN JEATENbHOCTHIO
MECTHBIX IPUPOJIHBIX HCTOYHUKOB.

IlocTeneHHOEe U3MEHEHUE CIIy4aliHOW NIEPEMEHHON BEJIMYUHBI B TEYEHHUE BCETO PaCCMaTPUBAEMOIO
BPEMEHH, MOJIy4aeMOe IyTEM HCKIIOUEHHS KOPOTKOMEPUOANYHBIX (DIIyKTyaIiu.

IHHoacTuinarwmasi NOBEPXHOCTH

YacTb npupo/ibl, HE UCIBITHIBAIOIIAS HEMOCPEICTBEHHOTO BO3ICHCTBUS CO CTOPOHBI YEJIOBEKA.
+IloBepXHOCTb MOYBBI, BOJBI, CHETa M T. ., B3aUMOAEWUCTBYIOMIAs C aTMocdepoil B mpoleccax
TEeIIO-, BJIaro- ¥ ra3000MeHa.

BemiectBo miaM cMmech BeIIECTB, NMpeIHa3HAUYEHHBIC IS YHUUTOXKEHHUS JIIOOBIX HEXeIaTeIbHbIX
BUI0B paCTeHI/Iﬁ N XXHUBOTHBIX HWIIN 60pB6BI C HMMH, a TaKXE I HCIIOJIB30BaHUA B KadY€CTBE
peryisTopa pocTa pacTeHui nwin aedonuanTa.



MuHucTepcTBO CUCTEMA MEHEOAXMEHTA KAYECTBA

HayKu U1 Bbiclwero obpasosaHusa PP YnpasneHvne LOKYMeHTUpOBaHHOW nHdopmaumeit 7.5.3
OreQy BO «COry» KoHTekcT opranumsaumm 4. Obecneyenue 7. (MepcoHan 7.1.2)
Bnageney, npouecca 7.5.3: Otaen sokymeHToobopoTa cTp.

Bug, fokymeHTa: MonoxeHWe No AeATenbHOCTU
MonoxeHue o paspaboTke u peannsaumm ONOM COry

Tpena

CocrosiHHEe Ta3a WK JKUIKOCTH, XapaKTepHU3yeMoe TYpPOYJEHTHBIM (HUCIIBITHIBAIONIUM CITy4YailHbIC
Xa0TUYECKUE (PIIYKTyalin) IBMKCHUEM.

COBOKYIMHOCTh 000JI0YEeK 3eMJIM, XapaKTEePU3YIOMIAsACS YCIOBUSAMHM, OJAronpUATHBIMHU IS
pa3BUTHUS PA3THMYHBIX (OPM KH3HHU.

+IlocTennieHHOE  M3MEHEHUE  CIy4yalHOW  IEpEeMEHHOM  BEJIMYMHBI B  TEYEHUE  BCETO
paccMaTpuBaeMOIro0  BPEMEHH, [OJydyaeMoe IyTeM  HUCKIIOUYEHUS  KOPOTKOMEPHUOIUUHBIX
bayKTyarmu.

IIpupoanas cpena

+YacTpe IpUpOBl, HE UCIIBITHIBAKOLIAS HENOCPEICTBEHHOIO BO3AECHCTBUS CO CTOPOHBI YEJIOBEKA.
[Tponiecc mpeoOpa3zoBaHMsl PHIXJIBIX OCAAKOB Ha JHE BOJHBIX OAacCeiHOB B OCaJOYHBIE TOPHbBIE
IIOPOJBI B YCIIOBHUAX BEPXHEH 30HBI 36MHOU KOPBI.

@dyHaaMeHTalbHOE SIBJICHHWE B3aWMOJICHCTBHUS CBETa C BELIECTBOM; (M3UMYECKUN mpolecc, MpU
KOTOPOM YaCTHIA, HAXOALAsCsi Ha IyTH pacHpOCTPAHEHUs JJIEKTPOMATHUTHOM BOJIHBI,
HENPEPBIBHO NOJyYaET SHEPTUIO U3 MAJAOLIEH BOJIHBI U IIEPEU3ITYyUYaET €€ 110 BCEM HaIIPaBJICHUSIM.

Paccesinue cBera

[Iporuiecc mpeoOpazoBaHuUsl PHIXJIBIX OCAJKOB Ha JIHE BOJHBIX OACCEHOB B OCAJOYHBIE TOPHBIC
MOPOJIbI B YCIOBUSX BEPXHEW 30HBI 36MHOW KOPBI.

+®yH1aMEeHTATBHOE SIBJICHUE B3aUMOJICHCTBHUSI CBETA C BEIIECTBOM; (DH3WUYECKHI TpoIecc, Mpu
KOTOPOM YacTHIA, HaXOJAUasici Ha IMyTH paCIpPOCTPAHEHHsS] 3JIEKTPOMArHUTHOW BOJIHBI,
HETPEPBIBHO MOJTYyYaeT SHEPTHUIO U3 NAJAIOIICH BOJIHBI U EPEUITYUAET €€ 10 BCEM HAIIPABICHUSIM.
Yacte npuUpOgHON Cpenpl, OT KOTOPOM HEMOCPEICTBEHHO 3aBUCAT YCIOBHUS CYLIECTBOBaHUS
YEeJI0BEKAa U Ha KOTOPYIO OH BO3JEHCTBYET MPSAMO MJIM ONOCPEIOBAHHO.

Ipoaykuus 6monoruyeckas

Yacte NpUpPOAHON Cpenbl, OT KOTOPOW HENOCPEACTBEHHO 3aBUCAT YCIOBHUS CYLICCTBOBAHUS
YeJIOBEKA U Ha KOTOPYIO OH BO3JIEHUCTBYET MPSIMO MIIM OIIOCPENOBAHHO.

+buomacca, nmpou3BoaAMMas IOMYJIALUEH WIA DKOCUCTEMON HAa €IUHHUIE IUIOLAAU 34 €IUHULLY
BPEMEHU.

@dyHAaMeHTaNbHOE SIBJICHHE B3aWMOJICHCTBHUS CBeTa C BELIECTBOM; (HU3MYECKUN mpoliecc, Mpu
KOTOPOM YaCTHIA, HAXOJAUIAsiCsi Ha IyTH pacCHpOCTPAHEHUs JJIEKTPOMATHUTHON BOJIHBI,
HEIPEPBIBHO TOJIyYaeT SHEPIUIO U3 MAJAIOIICH BOJIHBI U IIEPEU3IIYYacT €€ 110 BCEM HAIIPABIICHUAM.

DoHOBBI YPOBEHb

CocTosHME Ta3a WIN )KUJIKOCTH, XapaKTepu3yeMoe TypOYJIEHTHBIM (HCIBITHIBAIOLINM CIIydaiHbIe
Xa0THUYECKUE (PIYKTyalnn) IBUKESHUEM.

+YPpOBEHb KOHIEHTPAM XUMUYECKOTO BEIIECTBA, XaPAKTEPHBIN ISl PAallOHOB, HE TIOJIBEPKEHHBIX
HEMOCPEJCTBEHHOMY BIIMSHUIO YEJIOBEUYECKOH NeATENIbHOCTH, U OOYCIIOBICHHBIN JEATEIbHOCTHIO
MCCTHBIX ITPUPOJHBIX HCTOYHHUKOB.

IlocTeneHHOEe U3MEHEHUE CIIy4aliHOW NIEPEMEHHON BEJIMYUHBI B TEUEHHUE BCETO PaCCMaTPUBAEMOI0
BpPEMEHHU, M10JTy4yaeMoe IyTeM UCKITIOUEHHUSI KOPOTKOMEPHOJUUHBIX (PIyKTyaluu.

Crok
[Tpomiecc mpeoOpa3oBaHMs PBHIXJIBIX OCATKOB Ha JHE BOJHBIX OACCEHHOB B 0OCAJOYHBIC TOPHBIE
MOPOJIBI B YCIIOBUSIX BEPXHEH 30HBI 3eMHOU KOPBI.
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+JIr000# mpouecc ynaneHuss XUMUYECKAX COCTUHCHUH, B3BEIICHHBIX YACTHIl WM PAJHUKAJIOB U3
JAHHOTO pe3epByapa B pe3ysibTaTe JOObIX (U3HKO-XUMHYECKHX TMPOIECCOB, OCAXKICHUS WIIH
nepeHoca.

3Be3a ¢ paauycoM npuMmepHo 6,96 ¢ 105 kM u maccoit npubnmsutensao 1,99 m 1032 kr.

JKoJiornyeckasi Marnuukanusi (OMOyMHOKEHHE)

Enunplii npupoaHblid KOMILIEKC, 00pa30BaHHBIN KMBBIMM OPraHU3MaMH U Cpelloll UX oOUTaHMsl, B
KOTOPOM >KMBBIE M KOCHBIE KOMITOHEHTHI CBSI3aHBI 0OMEHOM BEILIECTB U YHEPTUH.

+¥YBenuueHue cojepKaHus XUMUKaTa B OpraHu3Max ONpeeIeHHON SKOCUCTEMBI IIPU MIEPexXoJie OT
HU3MIUX TPOYUIECKUX YPOBHEH K BBICIIIIM.

VYpoBeHb KOHIEHTPALUU XUMHUYECKOr0 BELIECTBA, XapaKTEPHBIN IS pailoOHOB, HE MOABEPKEHHBIX
HETIOCPEJCTBEHHOMY BIIMSIHUIO YEJIOBEYECKOH NeATeNbHOCTH, U OOYCIOBICHHBIN NEATEIbHOCTHIO
MECTHBIX MPUPOIHBIX HCTOUHHKOB.

TypOyJjieHTHOCTB

+CocTOosiHME Ta3a WU JKUJKOCTH, XapaKTepru3yeMoe TypOYJIEHTHBIM (HUCIIBITHIBAIOIIUM CITyYailHbIC
Xa0TUYeCcKue PIIyKTyalnu) ABHKEHUEM.

CoBoKynHOCTb 000JI04E€K 3eMiIM, XapaKTepU3YIOLIAsCs YCIOBUSAMM, OJIArONPUATHBIMU JJIs
Pa3BUTHS PA3IUYHBIX (POPM KU3HH.

[TocreneHHOE M3MEHEHUE CITyYaillHON MEPEMEHHON BEJIMYMHBI B TEUEHUE BCErO PAcCCMaTpPUBAEMOTr0
BPEMEHH, MOJIy4aeMOe IMyTEM HCKIIOUEHUS KOPOTKOMEPUOANYHBIX (DIyKTyaIiu.

JIeKTPOMATHUTHBIN CHEKTP

CoBoKynHOCTh 000JI04E€K 3eMJIM, XapaKTepU3YIOIIAsCsl YCIOBUSIMM, OJIarONpUATHBIMU IS
Pa3sBUTHS Pa3INYHbIX (OPM KU3HU.

+CoBokynHoCTh ramma-iyueit (< 10" cm), pentrenoBckux jyueit (10°-10" cm), ynbrpaduoneroBoit
paauanuu (3 m 10"-10"* cMm), Bugumoro ceeta (3 m 10"-10"4 cm), undpaxpacuoit paauanuu (FO"-
KO"1 cm) u paguoBonH (1-10* cwm).

VYcroitunBoe (HMEPCUCTEHTHOE) B YCIOBUSAX OKpYXKAIOLIEH cpeapl TOKCHYECKOE BELIECTBO,
CIOCOOHOE HAKaIUTUBAThCS B TKAHSAX JKUBBIX OPraHU3MOB (B HWCXOJHOM WM H3MEHEHHOM B
pe3yJbTaTe MeTaboIn3Ma BUIE) U NepeaBaThCsl OT HU3IINX 3BEHbEB MUILEBON LEMH K BBICIINM.

.Bonpocel Kk 3xk3amMeny

1. OObexT, mpeAMeT W METOJbl IKoNorudyeckol xumuu. Ee mecto B cucreme Hayk 00
OKpYJKaroller cpeie.

Atmocepa. ['a30BbIil cocTaB, CTPOSHHUE U PATUAITHOHHBIA PEKUM.

AHTpPOIIOTEeHHOE BO3/ICHCTBUE HA XUMUYECKUN COCTaB aTMOC(hEpHI.

XUMHYECKUE TTOCNIECTBUS U3MEHEeHU KiinMaTta 3emid. [lapHukoBbIe ra3bl.

Jerpaganust 030HOBOTO cyiosi. KucinorHele ocaaku. 3arpsi3HEHUE BO3oyXa.

[Tpupona mapauKOBOTO AP PeKTa; TMOKCU yTICPOIa;

[IpoctpancTBeHHO-BpeMeHHOe pacnpenenenue CO02; wncrounukun u croku CO02 B
COBPEMEHHBIN mepuoa; Moaenu rnodanbHoro nukia CO2 U clieHapud BO3MOYKHOTO;
U3MEHEHHsSI YPOBHS €ro KOHILIEHTpauuu B OyaylieM; aHTPONOTCHHBIC HW3MEHEHHS
OMOoTHYECKOW dYacTh THOO0ANbHOTO; LHMKJIA YIVIEpOJa; METaH; COAEpKaHHE W

No kLN
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pacnpeneneHue B arMmocdepe; HUCTOYHUKM M CTOKM METaHa; OKCHJ  a30Ta;
(GTOPXIOPYTIIEBOIOPOIBI

8. T'mapocdepa; ruApOIOrHUECcKHil peXUM OKeaHOC(hEepHl.

9. XHUMHUYECKHI COCTAaB OKEAHUYECKOU BOJIBI.

10.JIutocepa u MOYBEHHBIH TMOKPOB: CTPOCHHE M XUMHUYECKHN COCTaB 3€MHOW KOPBHI,
IJIaHETAPHBIM IIOYBEHHBIN ITOKPOB.

11. AHTpOIIOT€HHbIE U3MEHEHHNS KOHTUHEHTAIBHBIX THAPOXUMHUYECKHUX [IUKIIOB.

12.I'nmoOanbHbIE OHOTE€OXUMUUYECKUE IIUKIIBI DIIEMEHTOB.

13.'mo6GansHBIN UK yTIAEPOA.

14. Iukasl KUCIOpOAA M BOJOPOIA.

15.T'moGanpHbIN MUK a30Ta; TI00aTbHBIA ITUKII CEphl, TCOXUMHYECKUU IUKI (ochopa;
IUKJIBl  TSDKENBIX METaUIOB; poOJib OWOTHI B TMOAJACPKAHWHM TJIOOATBHBIX ITHKJIOB
AIIEMEHTOB.

16. ATmMocdepHbIii  a’p030Jib:  HOMEHKJIATypa U OCHOBHBIE YEpPTHl paclpeleiaecHus
TPONOC(HEPHOro  a’po30Jisl;  XUMHUYECKHMH  COCTaB  TPOMOC(HEpPHOro  a’po30Jis;
cTpatochepHblil a3p030Jb; ONTUYECKHUE CBOMCTBA a’pO30JIeH; XUMUYECKUE MTPOLIECCHI C
ydacTueM aTMOC(EPHOTO adpo30Jsl.

17. OkucnuTenbHBIA TOTEHIIMAT aTMOC(hEpHI

18.Tlenocdepa. Kmapku mous. ['eoxumuueckne n3MEHEHHS TOYBEHHOTO MTOKPOBA.

19. buocdepa u manamadrer 3emin. ['eoxumudeckas BOOLUS OHOC(EPHI.

20. Murpanus XuMAYECKHX AJIEMEHTOB B Onocdepe: BUIbI MUTpAIlMX (BO3IyIIHAS, BOIHAS,
OuoreHHasi, TexHoreHHas ). @akTopbl MUTPALIUH.

21.T'eoxumuueckue 6apbepbl. PU3NKO-XUMUYECKUE, MEXaHUYECKUE, OMOT€OXUMUYECKUE U
TEXHOTCHHBIC Oaphephl.

22.T'eoXxuMusi TEXHOTEHE3a.

23. DKO0JIOr0-T€OXMMHYECKOE€ HOPMUPOBAHUE.

24.Topona u ropojackue JaHAMAPTEL. ODKOJOTO-T€OXMMHYECKass OLEHKAa COCTOSHUS
rOpOJIOB.

25. ArponannmadTel. [lecTuiuapl 1 arpoXuMUYeCKUe METHOpaly MoYB. MUHepanbHbIe
ya00peHus. Dpo3us U Aerpajanus.

26. DKOJI0T0-TEOXUMHUYECKUH MOHUTOPHHT.

27.DKOTre0XuMHsl, 3I0POBbE IKOCUCTEM U YETIOBEKA.

28. TlpupoaHbie U TEXHOTC€HHBIE OMOTCOXUMHUYECKHE TPOBUHIIUM.

29. DKoJI0ro-TeoXuMHUecKke GpakTopbl 3a007€eBaEMOCTH HACEICHHUS.

30. UcTopust pa3BUTHS TEOXUMUH.

31.Bxian @.Y. Knapka, B.I. Bepnaackoro, B.M. l'onpammvunra, A.E.®depcmana B
pa3BUTHE HAYKU TEOXUMUHU.

32.T'eoxumMuueckast kiaccupukaius 31eMeHToB BepHaackoro.

33.'eoxumuueckas knaccudukaius s3nemenToB depcmana.

34.Tlonsatue «Kmapk». 3aBHCHMOCTD PaclpoOCTPAaHEHHOCTH 3JIEMEHTOB OT aTOMHOTO
HOMepa.

35. ['eoxumMmuueckuii COCTaB M1 OCOOEHHOCTH pacipeeseHIs] XUMHUYECKHUX 3JIEMEHTOB B
MaHTHUH U A]1pe 3eMJIU.

36. [Toka3zaTenu TexHOTeHe3a.



MuHucTepcTBO CUCTEMA MEHEOAXMEHTA KAYECTBA

HayKu U1 Bbiclwero obpasosaHusa PP YnpasneHvne LOKYMeHTUpOBaHHOW nHdopmaumeit 7.5.3
OreQy BO «COry» KoHTekcT opranumsaumm 4. Obecneyenue 7. (MepcoHan 7.1.2)
Bnageney, npouecca 7.5.3: Otaen sokymeHToobopoTa cTp.

Bug, fokymeHTa: MonoxeHWe No AeATenbHOCTU
MonoxeHue o paspaboTke u peannsaumm ONOM COry

37. TexHoreHe3 Kak TeOXUMHUSCKHH (pakTop. 3arpsi3HEHNE OKPYKAIOIEH CpeIbl.

=

=

=

=

=

=

=

IIpumepHbIe 3agaHus AJI51 IK3aMeHa
3ananue Ne 1

OOBeKT, MpeaMET U METOAbI SKOTCOXUMUH.
JIutochepa. Knapku nutocdepsl. KpyroBoport BemiecTs B utochepe.

3amanue Ne 2
MecTto reoxuMuu B CUCTEME HayK 00 OKpY>KaroIieil cpeie.
[Tenocdepa. Knapku noys.

3amanue Ne 3
['eoxumus TexHorene3a. VICTOUHUKY 3arps3HEHUS] OKPYKAKOIIEH CPEIbI.
Murpanusi XUMHYECKHX 3JIEMEHTOB B OMocdepe: BUIbI MUTpalUU (BO3AYLIHAS,
BOJ/IHAsI, OMOTEHHAas!, TEXHOTeHHas ). DaKTOpbl MUTPAIIHH.

3amanue Ne 4
I'unpocdepa. CtpoeHue, MpoOUCX0KACHUE U KIAPKU TUAPOChHEpHI.
[IpupoHbIE U TEXHOTE€HHBIE TEOXUMUYECKIE aHOMAIIUH.

3amanue Ne 5
Arponangmadtel.  [lectunuasl W arpOXMMHUYECKHE  MEIHUOpAIlMU  TOYB.
MunepanbHblie yaoOpeHus. Dpo3ust U Jerpajgaus.
MecTo reoXxuMuu B CUCTEME HayK 00 OKpyKarolieit cpee.

3amanue Ne 6
Hcropus pa3BUTHS TEOXUMUMU.
Atmocdepa. Ilpoucxoxnenne u Kimapku armocdepsl. AHTPONOTEHHOE
BO3JICCTBUE HA XMMUYECKHHN COCTaB aTMOC(EPHI.

3ananue Ne 7
Bxnag @.V. Knapka, B.W. Bepranckoro, B.M. I'onpammuara, A.E.depcmana B
pa3BUTUE HAYKU F€OXUMUH.
Crpoenue, nmpoucxoxaenue u Kimapku ruapocdepsr..

3aganue Ne 8
['eoxumuyeckas kinaccudukanus d1eMeHToB BepHaackoro.
Atmocdepa. Ilpoucxoxnenne u Kmapku armocdepsl. AHTPONOTEHHOE
BO3JICUCTBUE HA XUMUYECKHI COCTaB aTMOC(EPHI.

3amanue Ne 9
['eoxuMuueckue nocieICTBUS U3MEHEHUH KiinMata 3emiid. [lapHuKoBBIE ra3bl.
['eoxumuueckas knaccudukanus s3neMenToB depcmana.

3amanue Ne 10
[Tonsitue «Knapk». 3aBUCUMOCTb PacpoOCTPaHEHHOCTH 3JIEMEHTOB OT aTOMHOTO
HOMEDA.
[IpupoHO-TEXHOTEHHBIE U TEXHUYECKHE CUCTEMBI. TeXHOTCHHBIA METa00TN3M
AJIEMEHTOB.

Bamanue Neo 11
['eoxuMuueckuii coctaB 1 0COOCHHOCTU PACHPEACIICHUS] XUMUYECKUX JIEMEHTOB
B MAaHTHH U s/1pe 3eMIIH.
buocdepa u nannmadrer 3emnu. ['eoxumudeckas 3BoOLUs OMOCHEPHI.
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3aganue Ne 12
IToka3zaTenu TeXHOTEHE3Aa.
DKOreoXnuMHusl, 3J0POBbE SIKOCUCTEM U YEJIOBEKA.
Samanue Ne 13
AtMmocepa. [Ipoucxoxnenue u Knapku armocdepsl.
Hcropus pa3BUTHS TEOXUMUHU.
3aganue Ne 14
Jlutocdepa. Knapku nutocdepst. Kpyrosoport BeiiecTs B iutocdepe.
OO0BeKT, MpeaAMET U METOAbI SKOTCOXUMUHU.
3aganue Ne 15
TexHoreHe3 Kak TeOXUMHUYECKHUH (akTop. 3arps3HEHUE OKPYIKAFOIICH CpeIb.
['eoxumuueckas kinaccugukanus 3nemMeHToB Bepraackoro.
3amanue Ne 16
['eoxumMuueckas kiaccudukaius sneMeHToB depcmana.
Krnapku mous. ['eoxuMuueckue n3MeHEHHUs MIOYBEHHOT'O MOKPOBA.
3amanue Ne 17
Murpainuss XMMUYECKHX JJIEMEHTOB B Onocdepe: BUABI MUTpAMU (BO3IYIIIHAS,
BOJ[HAsI, OMOTEeHHAsI, TEXHOTeHHAas ). PaKTOPhI MUTPAITUH.
[Tonstne «Kmapk». 3aBUCHMOCTD paCIIPOCTPAaHEHHOCTH 3JIEMEHTOB OT aTOMHOT'O
HOMEpA.
3amanue Ne 18
['eoxumuueckue nocneICTBU U3MEHEHN I KiuMarta 3emiu. [[apHuKOBbIE ra3sbl.
['eoxumuueckue nocneIcTBU N3MEHEHU kiauMarta 3emiu. [lapHrKoBbI€ rassl.
3aganne Ne 19
AHTpPOTIOTeHHOE BO3JEHCTBHUE HA DHJOTCHHBIE U IK30TCHHBIE T€OXHMHYECKHUE
MIPOIIECCHI.
Bxnag @.Y. Knapka, B.1. Bepnanckoro, B.M. lN'onpnmmuara, A.E.®@epcmana B
pa3BUTHE HAYKH T€OXHUMUHU.
3amanue Ne 20
['eoxumuueckue 6apbepbl. DUNKO-XUMHUYECKHE, MEXaHUUYECKHE,
OMOTeOXUMHUYECKUE M TEXHOTEHHBIE Oaphephl.
DKOJIOrO-reOXUMHYECKHE (PaKTOPHI 3a0071€Ba€MOCTH HACEIICHHUS.
3amanue Ne 21
[Temocdepa. Knapku nous. ['eoxuMuueckre M3MEHEHUS TOYBEHHOTO MOKPOBA.
[IpupoHbIE U TEXHOTEHHBIE OMOT€OXUMUYECKUE MPOBUHIINH.
3aganue Ne 22
TexHoreHes Kak TeOXUMUYECKHM (akTop. 3arps3HEHUE OKPYIKAIOIICH CPEIbI.
MecTo reoXuMuHM B CUCTEME HAYK 00 OKpYKaroIIeH cpee.
3amanue No 23
AHTpPONIOTEHHOE BO3/ICHCTBHE HA SHJOTCHHBIC U SK30TCHHBIC TEOXUMHUYECKUE
MIPOIIECCHI.
Atmocdepa. [Ipoucxoxnenue u Knapku atmochepsi.
3aganue Ne 24
Jerpananust 030HOBOTO cliosi. KucioTHble ocanku. 3arps3HeHUE BO3IyXa.
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10.

11.
12.
13.

=

Hcropus reoXuMHun.
3ananue Ne 25
DKOJIOr0-re0XUMHYECKUI MOHUTOPHUHT.
['opona u ropoackue nanAma@TH. DKOJIOrO-reOXMMHUYECKasi OLIEHKa COCTOSIHUS
TrOpOJOB.
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