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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: ChopmmnpoBaTe KOMMNETEHLMM 0byyatoLlerocss B 06nactu XuMmm OKpyXatollen cpefbl,
PUINKO-XUMMYECKMX NPOLECCOB B pasfmyHbIX reocdepax NpUMEHUTENBHO K Npobrnemam 3Hepro- n pecypcocbepexeHms.
1.2 3apgaum gUCLUMUNIIUHBI:

. MN3yuntb cocTaB 1 CBONCTBA KOMMOHEHTOB OKpY’KatoLen cpedbl U MeToabl UX KOHTPOSIS.

. PaccmoTpeTb npoLecchl MOCTYNNEHUs, pacnpoCTpaHeHNs!, TpaHCKOPMaLMN 1 KOHTPONS 3arpsi3HSIOLLIMX
BELLECTB B KOMMOHEHTAX OKPYXXatoLen cpeabl.

. MonyunTb NpeacTaBneHMe O BO3AEWCTBUM 3arpssHSIOWLMX BELLECTB Ha OKpyXalollyl cpegy WU

NnpakTUYeckne HaBbIKWM PacYETOB U MPOrHO3NPOBAHUS KayecTBa OKpyatolleln cpeabi.
1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

I'Ipe,u,BaleTeanaﬂ noaroToBka npegnonaraet co3gaHme OCHOBbI ONA (*)OpMVIpOBaHI/IFI KOMMETEHL MM, YKa3aHHbIX
B M. 2, npu ndyyveHmn AOuncunUninH:

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-3: Cnoco6eH ocyLLecTBNATbL 3KONOrM4eCcKyr OL,eHKY COCTOSIHUSI MOAHAA30PHbIX TEPPUTOPUNA (B TOM YucHe
Ha OCHOBe NPUPOJO0OXPAHHLIX GUOTEXHONOIUN)

3HaTb: WCTOYHMKM U NYTU MOCTYMNEHNS 3arpsa3HSOWNX BELWeCTB B OOBEKTbl OKpyXawlen cpegbl, MNyTM UX
pacnpocTpaHeHusi, TpaHCopMaLUM U BO3OENCTBUS HA NPUPOAHbIE Cpedbl; HanpaBneHUs NpPeaoTBpaLLEeHNs 3arps3HEHNS
0OBbEKTOB OKpyXatlLen cpedbl U MUHUMU3ALUN aHTPOMOreHHbIX BO3AENCTBMI; MeToObl UCCNeaoBaHWs KOMMOHEHTOB
OKpy>xaroLen cpeabl U 06paboTkn pe3ynbTaToB KOHTPOSS KavecTBa OKpyKalollewh cpedbl, COBPEMEHHOEe NporpamMmmHoe
obecneyeHne B obnactn o6paboTkm 1M aHanm3sa pesynbTaTtoB MOHUTOPUHIA.

YMeTb: NpPOrHo3NpoBaTb BO3MOXHblE MNYTU MUrpauuM W TpaHCGOPMaUMKU 3arpssHSIIOLLMX BeLecTB B OObekTax
OKpy)XXatolleh cpefbl M OLEHKU WX BO3AEWCTBUA Ha OWOTY; MnaHMpoBaTb U NPOBOAUTbL MOHWUTOPUHF OKpPYKatoLLEN
NPUPOAHON cpefbl C UCNONMb30BaHWEM CreLMan1aMpoBaHHOro nabopaTtopHoro o6opyaoBaHus.

Bnapetb: COBpeMeHHbIMU MeTOoAaMu WUCCRefoBaHWs COCTaBa MNPUPOAHBIX Cperd, aHanmMsa W MNPOrHO3MPOBaHUS KX
Ka4yecTBa; COBPEMEHHbLIM NporpaMMHbIM obecneveHmem B obnactu o6paboTkn M aHanu3a pesyrbTaTOB 3KOIOMMYECcKoro
MOHMWTOPUHrA.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. N'eocdepbl. Xumus rugpocdepsl.

Tema 1. OCHOBHbIE MOHATUS.

OnpegeneHne  OUCUMMAMHBI  «XMMUSI  OKpYXKatoLLen
cpeabl», eé copepxaHue, uenb " 3agaymn.
Bo3HukHOBEHME nnaHeTbl 3emMna u  dopMmMpoBaHue
cocTaBa nepBUYHBbIX atMocdepbl U rugpocdepsbl.
MpupoaHble n3ameHeHusi reoccep 3emnu BO BPEMEHW. 4 5
AHTPOMOreHHblE  M3MEHEHUS  COCTOSIHMS  MPUPOAHON
cpeabl.

Tema 2. leocdepsl.

leoctepbl 3emnn 1 ux xapakrepuctuka. Ceasb reocdep
mexagy cobon, a Takke ¢ dnopon n gayHon. Kpyrosopot
XUMUYECKUX SNIEMEHTOB U COEANHEHUA. 4 6

Tema 3. Xumusa rugpocdepsbl.

XapakTtepucTtuka rmapocdepbl. DUINKO-XMMUYECKME
cBOWCTBa BOAbl. BaxHenwmne KOMNOHEHTbI  PU3MKO-
XMMUWYECKOTO CcOoCTaBa MpUPOAHbIX W CTOYHbIX BOA:
B3BELUEHHbIE BELLECTBA, PaCTBOPEHHbIE OpraHu4eckne
BelleCTBa, pacCTBOPEHHble MWHeparnbHble BeLlecTBa, 5
pacTBOpPEHHbIe ra3bl. OCHOBHble 3Tanbl hopMUpPOBaHMS
hU3MKO-XUMUYECKOTO coctaBa NPUPOOHBIX BOL.
AHTpOMOreHHoe 3BTPOMPOBaHME BOAHbLIX OOBLEKTOB.
BaxHenwmre nokasatenu kadectBa BOAbl M METOAbl WX
KOHTpONA. 4 17 11
JTabopaTopHoe 3aHATME 1. Onpepenenue
OpraHonenTUYeckux  MokasaTener  KadecTtBa  BOAbI.
LIBETHOCTb M MYTHOCTb BOAbI.

JlabopaTopHOoe  3aHATME 2. OnpepeneHue pH,
KMCIMOTHOCTM BOAb! U arpeccUBHOro AMoKcMaa yrnepogaa.
JlabopaTtopHoe 3aHsaTMe 3. OnpedeneHve LWENoYHOCTU U
XKEeCTKOCTW BOAbl.

o.n

Tema 4. [NepeHoc 1 TpaHchopMaLnsa BeLLEeCTB.

AHTPOMNOreHHble  MpMMEeCcM U WX  pacnpocTpaHeHue.
KpyroBopoT  XMMWYECKMX BeWecTB U  COeAUHEHUN.
OcobeHHoCcTH aHTPOMOreHHoro BO34eNCTBUA Ha 5 8
pasnuyHble aneMeHTbl rmgpocdepsl.

Pazgen 2. Xumusa atmocdepbl. XuMna nutocdepobl. 0.




Tema 5. O6wne cBegeHns o6 artmoccepe u
3arpsI3HAOLLMX €€ BeLLecTBax.
Ob6waa xapaktepuctuka atmocdepbl. CpegHuii rasosblii

cocTaB npupogHomn aTmocdepsl. 3arpsisHeHune
aTMocepHoro BoO3gyxa B pesynbtate AesTenbHOCTU
Yyenoseka. OcHoBHble NCTOYHUKN 3arpsA3HeHus

aTtMocepHOoro Bo3ayxa.

Tema 6. XapakTepucTuka 3arpasHsoWmMx aTmocdepy
BELLECTB M NX NpeBpaLleHni.

O6waa knaccudmkaumsa 3sarpssHsiowmx Bewects (3B).
Knaccudpmkauma 3B no xumuyeckomy coctaBy. 3B,
pencteyowme B rnobanbHOM  macwTtabe.  dusumko-
XUMn4yeckmne cBoncTBa TUMOBbIX 3B. OueHka
cTtabuneHocTM 3B B aTmMocdepe. OCHOBHbIE XMMUYECKME
peakumnm B  atMmocdepe. BoccTaHoBUTENbHBIN  1”
OTOXMMMYECKMIA CMOF B  rOpoAcKoM  aTMocdepe.
O30HOBLIN ~ criot  aTMocdepsbl. O6pasoBaHne u
paspylweHne o3oHa B armocdepe. [lepeHoc 3B Ha
JanbHMe  pacCTosiHUA  (TPaHCTPaHU4YHBLIM  MEPEHOC).
«KucnotHble goxan». Bosgencteue 3B (SO2, H2S, NO2,
NH3, dbTopnaos, o3oHa, aspo3onen) Ha matepuarnsi.

Tema 7. Xrimusa nutocdepsbl.

O6waa xapaktepuctuka nutocdepbl. PopmupoBaHue
npupogHoro coctaea nutocdepbl. NoyBa Kak cocTtaBHas
yactb  nMtoccepbl.  PUBMKO-XMMUYECKME  CBOWMCTBA
noysbl. LLleno4YHOCTb M KMCMOTHOCTb MO4YB. 3arps3HeHune
noyBbl B pe3ynbtate gestenbHocTn vernoBeka. OCHOBHbIE
WCTOYHMKKN 3arpsisHeHust nousbl. OOLlasi xapakTepucTuka
sarpssHsaowmx  noysy  Bewects  (3B).  dakTophl,
BnusoLWMe Ha noaswxHocTb 3B B noyse. BrninaHune 3B Ha
YPOXaHOCTb CENbCKOXO3NCTBEHHbIX KynbTyp "
NPOAYKTOB CEbCKOro XO35MCTBA.

JlabopatopHoe 3aHsATHE 4. OueHka (U3NYECKMX CBOMCTB
noysbl  (MexaHW4YeCcKMn COCTaB, BMAXHOCTb, LBET,
BOLOMNPOHULLAEMOCTb ).

JlTabopaTtopHoe 3aHATMEe 5. OnpegeneHne KUCMOTHOCTU U
LLIENTOYHOCTH MOYB.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm 1 npoMexyTouHas attectaums (k3ameH)

5 8
5 22
7 17 16
34 34 76
2,5 33,5

Pasgen 3.  3konorMyeckum  MOHUTOPUMHI  BOAHbIX
0b6beKTOoB.
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Tema 8. Uenu, 3agaum un  dyHkuum  EguHon

rocy4apCTBEHHOM CUCTEMBbI 3KOMOMMYEeCcKoro
MoHuTOpuHra (EFC3M).
HayuHble OCHOBBbI COBpPEMEHHOM KOHLLenuumn

MOHUTOPWHra, Kak CUCTEMbl KOHTPONSA NPUPOAHON cpenbl
W  nNyTel  BbISIBEHUA  aHTPOMOreHHbIX  U3MEHEeHWN
B6urocdepbl Ha POHEe eCTECTBEHHbIX kornebaHui.
ObecneyeHne PYHKLMOHNPOBaHUSA CUCTEMbI
HabnaeHWn 3a COCTOSIHUEM OKpyXKarollerd MpUpoaHON
cpeabl M NPONCXOAALMUMUN B HEN U3MEHEHUAMMN.
lMpoBegoeHne  KOMMMEKCHbIX W LUENneBblX  OLEHOK
COCTOSIHUA OKpYyXaroLwen cpedbl OTAENbHbIX TeppUTOpUin
N pPEerMoHoB [.Nsi adeKBaTHOM OUEHKM W MpOorHosa
N3MEHEHUIN 3TOrO COCTOSIHUA.

MporHo3npoBaHne pasBUTUSE 3KONOrMYECKOM OOCTaHOBKM
npw pasnuyHbIX YCroBUaxX pasmeLleHmns
nNpon3BOAUTENbHbLIX  CUM, B  YCMAOBUSAX  PasfmyHbIX
coumanbHbIX M 3KOHOMMYECKMX CLEHapueB pasBUTUSA
CTpaHbl 1 ee PernoHoB

TeppuTopnanbHO-BEAOMCTBEHHbIA  NMPUHLMM  NMOCTPOEHUS
CUCTEM 3KOJTOMMYECKOTO MOHUTOPUHTA.

DyHKLMM EFCAM B pamkax CTPYKTYpbI
obLerocygapcTBeHHOM CNy>Obl HabntogeHun 7]
KOHTpoOIa KayecTBa okpyxatowen cpeabl (O CHK)
Knaccudukaums BuOOB WM HanpasneHUW OesTenbHOCTU
cucTeMm MOHUTOpPUHra. 3apaun cneumnanbHbIX
HabnAeHNn N uccrneaoBaHUn.




Tema 9. MeTogpbl aHann3a o6bEKTOB OKpyXaroLen cpeabl
N OLIEHKa 9KOMOrMYECKOWN CUTYaLUN.

OueHka npUPOOHOM W AHTPOMOrEHHOM COCTaBNSAOLLNX
BHELLHEWN Harpysku Ha 3KOCUCTEMBI. OO6bekThl
HabnogeHnn Guocdepbl: GuoTnyeckas (Oronoruyeckuii
MOHWTOPWHT); abrnoTnyeckas (reodpmanuecknin
MOHUTOPWHI). OpraHvsauus MOHUTOPUHra 3arpsi3HeHus
pasnuuYHbIX cpef: BO4 CylM M MOpen, Bo3ayxa, MouB,
MOHWTOPWHIa UCTOYHUKOB 3arpsi3HEHWSI.

CTpykTypa CUCTEMbI  MOHWUTOPWMHIA  AHTPOMOrEHHbIX
N3MEHEHNA NPUPOAOHOW cpefbl: «HabnogeHus», «oueHKa
haKTUYECKOro COCTOSIHUSA», «MPOFrHO3 COCTOSHMSAY.
XapaktepucTuka reoH(OpPMaLMOHHbIX cuctem
(onpepeneHne reouHdopmaumoHHon cuctembl  (TUC),
OCHOBHbIe PYHKLMK n knaccudukaums Mc,
opraHmsauma pabovero wmecta [UNC, BektopHaa u
pactpoBad dopma BBoAa WHpopmauuu, BBOA WU
pefakTMpoBaHWe aTpubyTMBHOM MHAOPMaLMKN  (TEKCTbI,
Tabnuubl), NpPencTaBreHne reorpadPUYecknx [OaHHbIX B
MNC, omnnume TUC oT Apyrmx cucTtem, MOCnonHoe
npeacTaBneHune reorpaduyeckux gaHHbix B N'MC).
CoBpemeHHble  akomnornyeckme [MIC-texHonormm  gns
MOHWTOPWHIa BOA CyLUM U MOpPEN, BO34yXa, MOYB.
TeopeTuyeckune OCHOBBbI reouHOPMaLMOHHOIO
MOLENVPOBaHNS U METOAbl MPOCTPaHCTBEHHOIO aHanmsa
0a3 [daHHbIX, TEOCUCTEM pPasfMYHbIX MEepPaPXMYECKUX
ypOBHeN

O6wasa cxema opraHu3auuMn AaHHbIX npu cosgaHum TUC
Ons oueHkn  3sKonornyeckon cutyauuun. CUCTEMHbIV
aHanu3 uHgopmaLnn O COCTOSHUM OKpYyXatolwen cpefbl
¢ nomoulbto N'MC-TexHonormn.

JlabopaTtopHoe 3aHATME 6. PaboTta ¢ KOMMbITEPHbLIMMU
obyvyaowymm  nporpammamy - «OKOMpPorHo3y», «O3epoy,
«Math CAD 2.50», «Peka», «Statis», «Hydro 2.5»,
«Waste 4.5 Final», «Arc GIS 9.3», TMMC-peka.
JlTabopaTopHoe 3aHATME 7. 3HaKOMCTBO C MPUIIOXKEHUSMU
ArcGIS: ArcMap, ArcCatalog, ArcToolbox. OTobpaxeHue,
odopmneHne gaHHblx B ArcGIS.

Tema 10. Bugbl 9K0N0orm4eckoro MOHUTOPUHra.

mobanbHbIN, HaUWOHarnbHbIN, pervoHanbHbIN,
NOKamnbHbIA MOHUTOPUHT. OKOMOMMYECKUA MOHUTOPUHT MO
obbekTam  HabnogeHus: Bogbl, CylwM U MOpen

aTMoCepHOro BO3ayxa, NoYBbI. Buonornyeckui
MOHUTOPWHI nopbl U hayHbl. MOHUTOPUHI MCTOYHUKOB
3arpsA3HeHns.

B3anmocBsi3b KOMMOHEHTOB 3KOCUCTEM W naHAwadToB.
MeToabl BegeHWs MOHUTOPUHra. Buabl MOHUTOpPUHra:
Hay4HO-UccneaoBaTeNbCKUN, OnarHoCcTu4ecKun,
GOHOBbIN, KOHTPONbHbINA, MPOrHO3HLIN U Ap.

MOHUTOPUHI M3MEHEHUA COCTOSIHUS OKpYXKaloLlen cpeabl
N MOHWUTOPVHI BO3OEWCTBUS Ha OKpyXalollyk cpegy.
MOHUTOPUHI COCTOSAHMS 300POBbSI HACENEHMS.

Metogbl M cpeactBa  BEOEHUS  3KOJTOTMYECKOTO
MOHWUTOPWMHra Ha 06ase CTauuoHapHbIX aHanUMTUYECKUX
nabopartopun 1 ¢ UCnosib3oBaHNEM MOBUITbHBIX CPeaCTB.
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Tema 11. MOHUTOPMHI NOBEPXHOCTHbBIX BOA CYLLUW.

3agayn  MOHMTOpPUMHra KavecTBa MOBEPXHOCTHbIX BOA
CyLUW. Bonpocsl opraHmsauuu " npoeeneHus
rMAPOXUMMNYECKNX N TMAPOOMONOrMYecknx HabntoaeHun.
PervoHanbHble 0606LLEHNST MO MOHUTOPUHIY KayecTBa
MOBEPXHOCTHbIX BOA cywun. Cratuctnyeckad oOueHka
rmapoxummdeckoro ¢oHa. [MpuopuUTETHOCTb U3MEpPeHUi
KOHUEHTpauui  3arpsAsHslowmMx  BewecTB.  MOHUTOPUHT
TPOMHOCTN BOAHBIX SKOCUCTEM.

OueHka COCTOSIHUSA eCTEeCTBEHHbIX BOAOHbBIX 3KOCMCTEM
nMpyM  aHTPOMOreHHOM  BoO3fdewcTBuu.  BuounHavkaums.
BuoTectuposaHue.

[MOHATMA MYHKTOB M CTBOPOB KOHTPOSIS, KaTEropuMmHOCTU
BOOHbIX 00bekToB. Poccuiickaa 3akoHopaTenbHas 6a3a B
obnactu 3KOM0orM4eckoro MOHUTOpPUHra BOAHbIX
0b6bekToB. MeToauka opraHu3aLMu MyHKTOB KOHTPOMs Ha
BOAHbIX OObekTax. KaTteropumHoCTb BOOHbIX OOBLEKTOB,
MOHATUA MNYHKTOB W CTBOPOB KOHTPONd, MeToauka
onpefeneHns  BepTuKarnewn, Tropu3oHTanerm U Toyek
KOHTpOns KadecTBa BOAbI.

HabGniogeHve 3a  Ouomaccom UM KOHUEHTpauusimu
HOPMUPYEMbIX Buronormyecknx n abuoTmyeckmx
napamMeTpoB U BHELLUHMX BO3AENCTBUIN HA SKOCUCTEMY.
TexHu4eckne xapaKkTepuCTUKM CUCTEM 3JKCMpecc-aHanmsa
KayecTBa BO4 W  CpaBHUTENbHbIE  XapaKTEPUCTUKK
cnocoboB. [loCTOBEPHOCTb MHGOpMauun, MNOAy4YeHHON
aBTOMaTUYECKMMWN CTaHUMUSIMU KOHTPOMsSl KayecTBa BoOf,
oLeHKa ANUTENBHOCTM MHTepBana AMcKpeTnsaLumm.
OnpepneneHne kayectBa MPUPOAHbLIX BOA4 MO WHAEKCY
CcanpoBHOCTU M KOMMIEKCHBIM NoKa3aTensm.

MoOburnbHble aHanuMTu4eckne nabopartopumn ans
MOHWTOPWVHTra.

O6paboTka [AaHHbIX MOPOXMMUYECKOTO  MOHUTOPUHIa
BOOHbIX OOBbEKTOB.

MpuHUMNManbHbIe CTPYKTYpbI 6a3  paHHbIX no
MOHUTOPUHIY BoA. KapTtorpadupoBaHue pesyrnbTaToB
MOHUTOpPUHra.

OCco6EHHOCTM MOHUTOPUHIA XMMWUYECKMX, BMonormyeckmnx
W pagMoaKTMBHbBIX BELECTB B BOAHbIX OObekTtax npwu
CTUXUIHBLIX 6efcTBuUAX, TpaHcopMaLmsa 3arpsa3HSOLLNX
BELLECTB B BOOHbIX OObEKTAX.

KomnnekcHasi OLEeHKa KayecTBa BOA no
TMAPOXMMUYECKUM MNOKa3aTensim.

lMocTpoeHme  MHTErpanbHOro  nokasaTensi  COCTOSIHWSA
BOOHOW 3KOCUCTEMbI Ha OCHOBE MeToda CBOAHbIX
nokasartenen (MCI).

PerMoHanbHbIA  3KONOrMYEeCKMn MOHUTOPUHI Ha OCHOBE
reouHdopmaunoHHeix cuctem (FMMC). Meodpmanyecknii un
OMONOrM4YEeCcKUn  MOHUTOPUHIN, MOHUTOPUHI  UCTOYHWUKOB
3arpsisHeHns.  CTpyKTypHass cxema  npeacTaBneHus
pervoHarnbHOM 3KOMNorMyeckon nHopmamu.

MpumMepbl perMoHanbHbIX FeOMHOPMALMOHHBIX CUCTEM
MOHUTOPWHIa NPUPOAHBLIX OO HLEKTOB.

EnovHasa 6asa npupoaHbIX U TeXHOreHHbiXx oobekToB. TNC
-TEXHONOornsi- cuctema, obbeanHsowas Ha
byHKUMOHaNbHOM  ypoBHEe 6asbl  [aHHbIX, MoZenw,
MEeTOAbl pacyeToB, HOPMAaTUBHbIE [OKYMEHTbI B Buae
WHTErpnpoBaHHOM MHGOPMALNOHHOM cpefbl, NonyveHune
KOMMMAEKCHON MHdbopMaLmu.

OKkonormyeckasi oueHKa COCTOSIHMSA BOAHbIX OOBHEKTOB Ha
OCHOBE MaTeMaTUYECKOro MOAENUPOBAHUS.

Pasgen 4. OkomnorMyeckuii MOHUTOPUHT aTMOCHEPHOro
BO37yXa W MO4Bbl.
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Tema 12. OCHOBHblE  TMOJIOXEHUS  MOHUTOPUHra
aTMocdhepHOro Bosayxa.

OObekTbl, nognexawime fokarnbHOMY MOHUTOPUHIY, WX
KayecTBEHHas XxapakTepucTuka.

MepeyeHb BeLLecTB, NoANexallmx KOHTPOrIo.

®oHOBbIE  KOHLIEHTpaUuW  3arpAsHSAOWMX  BelecTB B
aTMocdepHOM BO3yXe.

Kputepun caHUTapHO-TUIMEHNYECKON OLEHKN COCTOSIHUS
aTMoccbepHOro Bo3ayxa, Bo3ayxa Ha NpoMMnIioLLaaKax.

Tema 13. MeTogbl U TexHU4eckue cpenctea U3MepeHusi
KOHLEHTpaLuii 3arpsi3HSIOLLNX BELLEeCTB

OTt6op npo6 Bo3gyxa Ana aHanusa. Knaccudpmkauus
mMeTogoB oTbGopa npob6. Bwibop meToga otbopa npob
BO3QyXxa B 3aBMCMMOCTM OT arperatHoro COCTOSIHUSA
BewecTBa. AOcopOUMOHHbIN MeToa oTbopa. KpuoreHHoe
KOHUeHTpupoBaHue. Xemocopbuuns. OT6op npob Bo3agyxa
B COCyAbl OrpaHuyeHHon emkoctn. OTbop npob Bo3ayxa
Ha PUNbTPLI

TunoBasi cxema yCcTaHOBKM st oTbopa npob Bo3ayxa.
Annapartypa ans oTbopa npo6 BO34yxa.
MNornoTuTenbHble yCTpoOMnCTBa (normoTuTenbHbIE
npmbopsbl, COPOUMNOHHBIE TPYOKM, PUMALTPDI).

Pacxogomepsbl (peoMeTpbl, poTameTphbl, CHETUYUK rasa).
AcnmpaunoHHble YCTPOMCTBA.

MeTogobl M MeETOAMKM aHanu3a napo-ra3oobpasHbix
3arpsA3HSAOLLNX BELLECTB M a3p030rien.

OcobeHHoCTH NPUMEHEHNS OTOMETPUYECKOTO,
rasoxpomarorpacumyeckoro,  Macc-CnekTpoOMeTPUYECKOro
meToAaa.

TpeboBaHns, nNpeabsBAseMble K MeTogaMm aHanusa.
O6nacTtb ux npumeHenus. Beilbop MeToga aHanmaa.
MeToaukn aHanm3a OCHOBHbIX 3arps3HSIOLNX BELLECTB.
Okcnpecc-meTon ONpedeneHns 3arpAasHsAWmMX BeLlecTs
B Bo3ayxe. OcHoBbl meToga. Obnactb NpUMEHeEHUS.
AnnapaTtypa ans aHanusa npo6 Bosgyxa.

MeToabl 1 annapatypa And aBTOMAaTMYECKOro ra3oBoOro
aHarnusa.

TpeboBaHWsi, nNpeabsiBsieMble K  aBTOMATUYECKUM
rasoaHanusaTopam.

[@a3oaHanusaTopbl ANs  onpedeneHust  NPUOPUTETHBIX
KOMMOHEHTOB: OWOKCMAA Cepbl, OKCMAOB asoTa, okcuaa
yrnepoga, 030Ha, yrnesogopooB. OueHka MeTodoB U
obnacTtb NPUMEHEHMSI.

KomnnekcHble naGopatopum gnst  HabnwogeHun  3a
YPOBHEM 3arpsi3HeHusi atMocdepbl.

JlabopaTtopHoe  3aHaTMe 8. KoHTponb  kavecTBa
aTmocgepHoro Bosgyxa no NOx ¢ wucnonb3oBaHWEM
COPOLIMOHHBIX TPYOOK.

JlabopatopHoe  3aHaTME 9. KoHTponb  KadecTBa
atMoccepHoro Bosgyxa no SO2 ¢ ucnonb3oBaHUEM
COPOUMOHHBIX TPYOOK.
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Tema 14. OpraHnsaums MOHUTOpPMHIa BO3ayxa.
OpraHusauusa HabnwogeHu 3a YypoBHEM  3arpsi3HeHus
aTmocdepsbl

HabniogeHns 3a ypoBHeM 3arpsisHeHWst aTmocdepbl Ha
CTauMOHapHbIX nocTax. MaplpyTHble W noadakenbHble
HabnogeHnsi. Boilbop mecTta HabnogeHus. Nporpamma u
cpoku HabnopgeHun. HabniogeHus 3a  kayecTBOM
aTMocepHOro Bo3gyxa MNpu CTUXMIAHBIX OeacTBUSAX U
aBapusix.

O6GpaboTka pes3ynbTatoB HabOMOEHWA 3a YPOBHEM
3arpsis3HeHnst atmocdepsl.

MNpumeHeHne MatemaTn4eckom CTaTUCTUKN npu 3 145
obpaboTke pe3ynbTaToB CaHUTapPHO-XMMMNYECKOTO ’
aHanu3a.

OpraHusauusa cuctembl HabNoOAEHUN  NPOMbILLIEHHBIX
BbIGPOCOB B aTMOCcdepy

Buabl HabniogeHun. KoHTponupyemble 3arpsisHAoLLne
BewectBa. OOpaboTka  pe3ynbTatoB  HabGNOAEHWUNA.
®Popmbl OTHETHOCTH.

OpraHusauus HabnogeHuin 3a 3arpsisHeHVeM Bo3dyxa Ha
NpOM. NfioLaaKax.

Tema 15. MOHUTOPWHT NOYBbI.

MpuHUMNBI M 3agadM  MOYBEHHOTO  MOHUTOPUMHrA.
MepeyeHb BeLLECTB, MNOANEXalmx KOHTpon. PoHoBble
KOHUEHTpaunM  3arpsisHsilomMx  BewecTtB B MouBe.
Kputepun caHUTapHO- XUMWYECKOW OLEHKM COCTOSIHMSA
MoYBbI.

Ot6op npo6 nouBbl. [logrotoBka oOpasua noyBbl K
XMMUYECKOMY aHanu3y. MeTtogbl M MEeToauKM aHanmsa
MOYBHbI. 3 11,5
OnpepgeneHne KOHUEHTpauun 3arpsasHAoLWLLEero BelecTsa
B noyse. OpraHumsauvs HabnwogeHun un KOHTponsa 3a
3arpsis3HeHnem noys TSKENbIMU MeTannamu,
nectuumaamu. OpraHunzaums HabnoaeHun 3a
3arpsis3HeHNeEM NMo4B Ha 0b6bekTax pa3MeLLeHUs OTXOO0B.

UToro B cemecTpe (Ha kypce ans 3A0) 34 34 76
KoHcynbTaumm n npoMexyToyHasi attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 141 219

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesyCcMOTPeHO

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 Noka3saTenu oLueHNBaHUSA OBYYEHUA

Koa komneteHunn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHI/IF|

1. [JleMOHCTpUpyeT 3HaHUE MyTen MOCTYNMNEHUS 3arpsi3HSIOWLUX BeLLeCTB B OOBLEKTHI
OoKpyXalollen cpefbl, MX pacnpocTpaHeHus, TpaHcdhopMauum U BO3AENCTBUS Ha
NpupoaHble cpedbl, a TakKe BO3MOXHOCTM NpeaoTBpalleHUs 3arpasHeHns obbekToB
OKpYy>atoLLier cpedbl U MUHUMU3aLUUM aHTPOMOreHHbIX BO3AENCTBUIA

2. CnocobeH nporHo3mMpoBaTb BO3MOXHbIE NyTW MurpaumMm U TpaHcdhopmauum
3arpAsHALIMX BellecTB B OObEKTax OKpyxatowen cpefbl U OLEHKU UX BO3OenCTBuUi
Ha OMOTy, a Takke WCMONb30BaTb MOJIYYEHHbIE 3HAHWUSI ANsi PELUeHWUst BOMPOCOB MO
nNPouIIt0 NOAIOTOBKM.
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aHanm3sa W nporHo3npoBaHunAa KX

MOHUTOPWHIa.

3. Bnapeet coBpeMeHHbIMM MeTOAaMu MUCCredoBaHWs COocTaBa MpUPOOHBLIX Cpeq,
KadectBa MU
obecneyeHnem B o6nactu o6paboTkm M aHanm3a pesynbTaTOB 3KOJIOMMYECKOro

COBpEeMEHHbIM  NporpaMmmMHbIM

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnunyHO)

Obyuvatommcs paert NOSHbIN,
ncyepnbIBaoOLLMIA  OTBET, MOKa3blBaOLWMNIA
BCECTOPOHHEE U [Nybokoe  3HaHue

OCHOBHbIX 3aKOHOMepHocTel B obnacTu
n3y4yaemomn TeMaTuku.

TBopyeckMrn nogxodq W NPUMEHEHUEe
apyamummn B N3IOXEHUN y4ebHoro
mMaTepuana.

OOyuvamowmmncss OEMOHCTPUPYET  MpaBuilbHOE
NOHMMaHWe  YCroBus  3agjayun, BrageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aBUCMMOCTEN AN €ee  peLleHusi, 3HaHue
pa3mepHocTei BEINUYUH. Monyumn
NpaBUIbHbINA oTBeT " MOXeT ero
WHTEpPNpeTUpoBaTh.

OOGyyaroLmncsa nokasblBaeT [OCTaTOYHbIN

YpOBEHb 3HAHWIA  3aKOHOMEpPHOCTEN B -
o OOyyarowmnca  OeMOHCTpUpYyeT [OOCTaTovHoe
obnactu n3yyvaemomn TEMaTUKN,
NMOHWUMaHWe  YCroBus  3agjayun,  BrajeHue
OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX W
. HaBblkamy €ero aHanusa, Bblbopa HyXHbIX
onpeaeneHusx; ycBOMn OCHOBHYHO 4
4 (xopoLuo) ) 3aBMCUMOCTEN AN ee pelleHud, 3HaHue
nuTepartypy; [AOMNyckaeT He3Ha4YuTernbHble .
pasmepHocTel BENUYUH. Monyumn
owmMbkn npu  OTBETAX Ha  BOMPOCHI o
npaBuUbHBIN OTBET, HO UCMbITbIBAET
3K3aMeHaLVOHHOTO buneta " g
3aTpPyAHEHMSA C ero MHTepnpeTaumnen.
AONONMHUTENbHbIE BOMpPOCHI
npenoaaeaTens.
OO6yuatoLminca nokasbiBaeT 3HaHUA

3 (yROoBNeTBOPUTENBLHO)

y4yebGHOro MaTepuvana B MWHUMasbHOM
obbeme, 6e3 yrnybneHusa B u3yvaeMblin

OOyuvamLwmncss BHUKAET B CMbICIT  YCINOBMS
3agayun, MOHMMaeT MMaH ee peLleHusi, OJHakKo,
HEe MOXeT B MOMHOW Mepe peanu3oBaTb ee
pelleHve. 3HaeT pasmMepHOCTU BEMUYMH.

2
(HeyooBneTBOPUTENBHO)

maTtepwuar; 3HaKoOM c OCHOBHOW
nuTepaTtypoi; OonyckaeT CylLECTBEHHble
OLIMGBKN B OTBETE Ha 3K3aMeHe.
Ob6yuatoLmincs He NnoHumMaeT
NOCTaBMNeHHbIX BOMPOCOB;

MMOXO0  OPUEHTUPYETCA B  OCHOBHBIX

NMOHATUSX N onpedeneHnsax; nNnoxo 3HaKoM
C OCHOBHOM NuTepaTypon; JonyckaeT npu
OTBETE Ha 9K3aMeHe CyLIeCTBEHHble
OWWMBKN U HEe MOXET YCTpaHWTb MX gaxe
nog pykoBOLCTBOM rpenogaBarerns.
MonbiTka cnUCbIBaHWS,  UCMNOSb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKNX YCTPOWCTB
WNU NOMb30BaHWE MOACKA3KOW Apyroro
yerioseka.

Obyuvaowmncs He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
BblbpaThb 3aKOHOMEPHOCTU n Mnrnoxo
opvieHTUpyeTcs B BenuuuHax. lNpeactaBneHue
yyXoh  paboTbl, OTKa3 OT  BbINOMHEHUSI
3agaHus.

6.3 TunoBble KOHTPOMbHbIE 3a4aHus /MU UHbIe MaTepuarnbl, UCNONb3yeMbie ANS OLIeHKU pe3yribTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n | DopMynNMpPoOBKN BONPOCOB
Cemectp 5
1 leocdepbl 3emnu.
2 MpupoaHbIe M aHTPOMOreHHbIE U3MEHEHMST COCTOSIHUS OKPY>KatoLLel cpebl BO BPEMEHW.
3 Mmppocdepa. Knaccundmkaumnsa BogHbIX 06bEKTOB.
4 Bopga v eé cBoncTBa.
5 AHOMarnbHble 0COOEHHOCTN BOAbI.
6 OcHoBHbIe aTanbl GopMUMPOBaHUSA PU3NKO-XMMUHYECKOTO COCTaBa NpUPOaHbIX BOA,.
7 B3BelueHHble BelllecTBa B BOAE.
8 PacTBOpéHHbIE OpraHnyeckue BELLECTBA B BOAE.
9 PacTBOpéHHbIe rasbl B BoAe.
10 PacTBOpéHHbIE MMHEpanbHbIe BellecTBa B BoAE (MOHHbIA COCTaB BOAbI).
11 BnvsiHne npumecen Ha CBOMCTBA NPUPOLHBIX N CTOYHbBIX BOA,.
12 AHTpOMOreHHble 3arpasHsoLLMe BellecTBa B BOAe.




13 'Mopoxumuyeckne ocobeHHOCTU peK 1 03EP.

14 M'opoxumuyeckne ocobeHHocT MupoBoro okeaHa.

15 Mapoxnmmnyeckme oco6eHHOCTU NOA3EMHbIX BOA.

16 KpyrosopoT yrnepoga.

17 KpyrosopoT asoTa.

18 KpyrosopoT kucnopoaa.

19 KpyrosopoT pTyTHh.

20 KpyrosopoTbl kanbums un gpocdopa.

21 AHTpOMNoreHHoe BO3AENCTBME Ha PasnUyHbIe TUMbl BOAHbLIX 06 bEKTOB.

29 Atmocdepa. Obulas xapakrepuctuka. NpupoaHbin coctae Bo3gyxa. Cnocobbl BbIpaXXeHUA KOHLEHTPaL MK
3arpsi3HSAOLLMX BELLECTB.

23 Knaccudukaums sarpssHeHns atMmocdepbl. MNprHLMNbI Knaccndukaumm napo-ra3oBbiX 3arpsA3HSIHOLLIMX
BELLECTB.

o4 Tunbl 3arpA3HAOLLMX BELLECTB. |_|pOJJ,OVJ'I)KVITeJ'IbHOCTb nx npebbiBaHns B aTMocdepe n hakTopsl, BMsoWme
Ha 3T70. 3arpssHsLMe BeLecTBa, AeNcTByoWme B rmobansHom maclutabe.

25 CeoboaHble pagukansl B aTMocgepe.

26 XMU4ecknmn coctaB aTMOCEpPHbIX aspo3onen. «KUcnoTHbIny aoxab. BnusiHue ero Ha noysy.

27 Xnmunyeckume peakumm B atmocdepe. OKenapl cepbl.

28 McTouHmkmM 3arpasHeHmnsa atmocdepsl. TOL. Okcmabl a3oTa, XMMUYECKNe peakumm B aTMocdepe.

29 XuMunyeckme peakLmm opraHM4eckux BeLecTs B atMocdepe. brnoreHHble yrnesogopoabl.

30 Xnmunyeckume peakumm B atmocdepe. Okenapl asoTa.

31 Knaccundumkaums TBEpAbIX 3arpssHAOWmMX atmocdepy BewecTs. Obpa3oBaHune 1 rpaHyIoMETPUYECKUN
COCTaB MNblnn B atMocdepe.

32 Cwmor B ropoackon atmocagepe.

33 O30HoBbLIN crion atmocdepbl. O6pa3oBaHMe 030Ha, pas3pyLUEHME.

34 BrnusiHne 3arpasHsAoOLLMX BELWLECTB Ha pacTuTenbHoCcTb. Okenabl cepbl, asota. PTopuabl, O30H.

35 BnusiHue sarpsasHsoLlmx BelecTB Ha MaTepuanesl. Okenabl cepbl, azota. O30H, aMMumak, cepoBOAOPOA,
aspo3onu.

36 MoyBa — BaxxHenwWwas 4Yactb 6uocdepbl. PakTopbl U MeEXaHU3M POPMUPOBaHUSA MOYB.

37 CocTtaBHble YacTu NoYBbl. PUBNKO-XMMUYECKME CBONCTBA NOYBHI.

38 BnusiHue Ha no4By u pacTeHus 3arpsasHeHns TAHXENbIMU MeTannamu.

39 3arpsisHeHne noysbl BelLleCTBaMM1, MEPEHOCUMbIMU BO3AYXOM.

40 3arpsisHeHune noys TAXKENbIMU MeTannamu. PakTopsbl, BAMSAKOLIME HA AOCTYNHOCTb TAXENbIX METarnnos
pacTeHUsIM.

41 3arpsisHeHue no4sbl. Kputepum oueHkmn 3arpsai3HEHHOCTU No4YBbl. OCHOBHbIE 3arpsi3HsIIOLLME MOYBY BELLECTBa.

42 OCHOBHbIE UCTOYHMKN 3arpsi3HEHNS NMOYBbLI. 3arpsi3HEHUE NoYB necTnumMgamu, TopoM, paaroaKTUBHBIMU
BeLLleCcTBaMu, yrneBogopoaamu.

Cemectp 6

43 MOHUTOPUHT NoYBbI. [NMepeyeHb BeLecTB, nognexalumnx KOHTponto. Kputepmum caHnTapHO-XMMUYECKON OLEHKN
COCTOSIHMS MOYBBI.

44 OT60p Npob no4Bbl, MOArOTOBKA €€ K aHanu3y. MeToabl 1 METOOUKM aHanuaa rnousbl.

45 MpuHUMNBI M 3a4a4M NOYBEHHONO MOHUTOPUHTA.

46 MamepeHus sarpasHeHns Bo3gyxa OT «HU3KMX» U «BbICOKUX» MCTOYHUKOB BbIGPOCOB.

47 Ob6opyaoBaHMe cTalMoHapHbIX MOCTOB M aBTOMAaTUYECKMX CTaHLMIN A5 KOHTPONS 3arpsa3HeHns atmocdepsbl.

48 KomnnekcHble nabopatopun ans HabnogeHus 3a ypoBHEM 3arpsisHeHus atMocdepbl. ABToMaTuyeckue
CTaHUMM KOHTPOnSA 3arpsasHeHns atmocdepsl.

49 HabniogeHus 3a ypoBHeEM 3arpa3HeHMs aTMOCEepHOro Bo3ayxa aBTOTpaHCNopTOM.

50 OpraHunsauns HabngeHUs NPoMbILLNEHHbIX BbIBpOCoB B aTMocdepy. POpMbl OTYETHOCTMU.

51 OpraHunsauns HabnoaeHs 3a ypoBHEM 3arpsisHeHms aTMmocdepbl. CTaumoHapHble nocTbl. MapLupyTHble 1
noadakensHble HabnogeHnst. PopmMbl OTYETHOCTMU.

50 Beibop meTona otbopa npob Bo3gyxa. OT6op npob Bo3ayxa B KOHTENHepbl. TpeboBaHus, npeabsaBnisiemblie K
meTogam otbopa.

53 Annapatypa Ana aBTomaTtM4eckoro aHanusa otxogsawmx rasos MI3A. TpebosaHus, npeabsaBnsemblie K
annapatype. O6nacTtb NpUMMEHEHUS.

54 Annapatypa Ans aBToMaTM4eckoro ra3oBoro aHanusa atMocepHoro Bosgyxa.

55 3kcnpecc-meToa onpeneneHusa 3B B Bo3ayxe.

56 MeToabl aHanm3a naporazoobpasHiix 3B 1 asposonen. OcobeHHOoCTU NpuMeHeHus. TpeboBaHus,

npeabaBiideMble K MeTogamM aHannsa 3B.




TexHuka oTbopa Npob 0TXOAALLMX ra30B OPraHN30BaHHbIX MCTOYHWUKOB 3arpsasHeHus atmocdepsl (U3A).

57
MoaroToBka Npobbl kK aHanu3y. Tunoeasa cxema oTbopa.

58 TexHuka otbopa npob atmoccepHoro Bo3ayxa (naporazoobpasHbie 3B, asposonun). Tunosas cxema otbopa.

59 Tunosble 3B atmocdepHoro Bo3ayxa. Cxema otbopa npob, ycrnosust otbopa, aHanus (Ha npumepe NOX).

60 Tunosble 3arpsasHsiowme Belectsa (3B) atmocdepHoro Bo3gyxa. Cxema otbopa npob, ycnosus otoopa,
aHanus (Ha npumepe SO2).

61 Annapatypa ansa otbéopa npob Bosgyxa. Pacxogomepsl, acnnpaunoHHbIe YCTPOWUCTBA.

62 Annapatypa gns otbopa npo6 Bo3sgyxa. [lornoTutensHble yCTPONCTBa, 0611acTb MPUMEHEHUS.

63 Obwasa xapaktepucTtmka cnocobos ot6opa npob Bo3gyxa. TpeboBaHus, npeabsiBnsgemble k cnocobam otbopa.

64 MOHUTOPUHI aTMOCdEPHOro BO3ayxa.

65 OnpepeneHve nepeyHs BeLLecTs, NoAnexallimx MOHUTOPUHIY aTMOCdepHOro Bosayxa. BeicoTa un
NPOAOIMKUTENBHOCTL 0TOOpa Npob Bo3ayxa, CONYTCTBYHOLLME N3MEPEHUSI.

66 JlokanbHbIN MOHUTOPUWHT BO34yXa, ero uenu. NepeyeHb BELLECTB, Noanexalumx KOHTPOSHO.

67 YcTaHOBMNEHWE KAaTErOPMNHOCTU MYHKTa KOHTPOSS Ka4ecTBa NOBEPXHOCTHLIX BOA, MO MAPOXMMUYECKUM U
rmMapobuonorMyecknm nokasarensm.

68 OueHka yCTOMYMBOCTM BOLHOW 3KOCUCTEMbI K aHTPOMNMOrEHHOMY BO3ENCTBUIO.

69 MpoBeneHve HabnogeHui, aHanus npod, obpaboTka n 0606LLeHNe pesynbTaToB. Knaccudukaumsa kadyectsa
BOZbl BOJOEMOB 11 BOAOTOKOB MO rMapoObuonormyeckum n MMkpobronormyeckum nokasaTensm.

70 YcTaHoBNeHne MeCcTononoXeHnsi CTBOPOB, BEPTUKArNen 1 ropusoHTOB B MYHKTE KOHTPONS KayecTsa
NMOBEPXHOCTHbIX BOA,.

71 YyeT achhekTa camoounLLEHMS MPU OpraHM3aL M MOHUTOPUHIA NMOBEPXHOCTHLIX BOA,.

72 PacueT ycnoBHoM oOHOBOW KOHLIEHTpaLun. YcTaHoBneHne hOHOBOro CTBOpa BOAHOro obbekTa

73 [MoHATUE 3KONOrMYecKon EMKOCTN, SKONOrMYECKOro noTeHumana u 3Kkonorm4eckon MOLLHOCTH.

74 YCTONUMBOCTb NPUPOOHO-TEXHUYECKUX cnucTeM. [poayKumns rmapoaKoCcUCTEMbI.

75 CoctaB paboT B pamMkax NokanbHOro 3KONorM4eckoro MOHUTOPUHIa BOAHbIX OB BHEKTOB.

76 CoxpaHeHune n koanpoBaHune reorpadnyeckmnx AaHHbIX.

77 BaHku 1 6a3bl gaHHbIX, CUCTEMbI yNpaBneHust 6asamm gaHHbIX.

78 Otnuunsa TUC ot gpyrnx cucteM. NocnorHoe npeacraBnexHne rpadumyecknx gaHHbix B MNAC.

79 Knaccudukaums F'MC v npegctaBneHme reorpadmyeckmnx gaHHbix B NAC. Cuctembl ynpasneHusi 6asamum
OaHHbIX

80 reOI/IH(bOpraLlI/IOHHbIe cuctemsbl (MNC) B 3agayvax NporHo3MpoBaHMs KayecTsa BOAbl 1 HOPMUPOBAHNS
TEXHOreHHOWN Harpy3ku

81 OcHoBHbIe aTanbl MPOrHo3MpoBaHus. bnok — cxema NPorHo3upyLLEe CUCTEMBI.

82 BrovHankaumsi BogHoOM cpefbl U canpobuonoruyeckas xapakrepuctuka BogoeMa. OCHOBHbIE
rmapobuonornyeckne MHOEKChI

83 Mmapoxnmmnyeckas oueHka kadecTsa BogHOM cpedbl. OCHOBHbIE TMAPOXNMMUYECKME UHOEKCHI

84 MeToabl HabnogeHW 3a COCTOAHMEM BOOOEMOB. PUBUKO-XMMUYECKNE N Bronormieckne Metoabl KOHTPONS.

85 DyHKUMOHanNbHbIE 3a4a4M 3KOMOMMYECKOro MOHUTOPUHIa 1 cuctema obecneyeHns SKoNormyecKom
6e3onacHocTu.

86 OCHOBHbIE NPUHUMMBLI OpraHnU3aLun 1 ocyLLECTBNEHUS KOMMNIIEKCHOTO 3KONOrMYeCcKoro MOHMTOPUHra.

87 EouvHas rocygapcTBeHHas cucteMa akonornyeckoro MmoHutopunra (EFCOM). Yposuu EFCOM n BoO3MOXHOCTH
uHTerpauun EFCOM B mexxayHapoaHble 3KoNoro-MHpopMaLMOHHbIE CUCTEMBI.

88 Knaccudumkaums sarpsasHaowmx BewecTs No Knaccam npuopuTeTHOCTU, NpuHatasa B cucteme FTCMOC.

89 MMobanbHas cMcTemMa MOHUTOPUHIA OKpYXKatoLLen cpeapl.

% OcCHOBHbIE (hYHKLUM 3KONOTMYECKOr0 MOHUTOPUHIA, MacLuTabbl 0600LeHMs NHOPMaLun, 06BbEKTI

HaGnoaeHU, MeToibl BeeHNS, LIeN MOHUTOPUHra.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTpeHsbl
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

1. B kakMx eguHuMUax MPUHATO BblpaXaTb COAEPXaHWE OCHOBHBIX W MEepeMEHHbIX rasoB B atMocdepe?
MpuBeguTe NnpMMepbl NepecyeTa N3 0gHOro cnocoba BbipaXXeHMs KOHLLEHTpaLumn B Apyron.

2. lMNModAcHUTe, 4YTO BHOCUT OCHOBHOW BKMag B aHTPOMOreHHoe 3arpssHeHne aTmocdepbl COeaUHEeHUsIMU cepbl:
BbIOpOChlI BynkaHoB, BbIOpocbl T3L, pabGoTawowme Ha yrne M masyte, BblIOpOCbl aBTOTPAHCMNOPTA, OKeaHWYEeCKWUi
aspo30rib.

3. OBocHylTe, Kakve rasbl SBMASIKOTCS OCHOBHOW MpUYMHON 0Bpa3oBaHMs KUCMOTHbIX OcagkoB. Kakoe 3HayeHue
PH umeeT Boga KNCNOTHBIX A0XAen? Hanmwunte peakumm.

4. Ckomnbko Morekyn copmManbaernga npucyTcTByeT B cM3 BO3AdyXxa, €Crn ero KoHueHTpaumsi coctasnsieT 0,2
Ma, TemnepaTypa Bo3ayxa 297 K, 6apomeTpudeckoe aaenexue 101,3 klMa?

5. OObsicHMTe, 4YeM pasnuyarTca TponocdepHbii U CcTpaTtocdepHbii 030H. HanuvwuTe peakumm KX
obpasoBaHus. Novyemy TponocdepHbI 030H ABNSAETCS BPEAHLIM ra3oM, a CTpaTocepHbIn — NOMEe3HbIM?

6. O6ocHyliTe, novyemy CBOOOAHble paauKkanbl U O30H, KOHLEHTpauusi KOTOPbIX 3HAYUTENBHO HMKE, Yem Yy
Kncrnopopaa, UrparoT OCHOBHYIO POJib B MPOLIECCax OKUCIIEHMS 3arpsa3HSIOLLMX BELLIECTB B aTMOC(EepHOM BO3yXe.

7. HanuwuTte OCHOBHblE YpaBHEHUSI XMMWYECKUX peakuuin, npuBoaswmMx K obpasoBaHuio cmora Jloc—
Anppxenecckoro Tuna. OobACHUTE NOYEMY €ro Ha3biBalT POTOXMMUYECKUM CMOTOM.

8. OOocHynTe, Kakass M3 BUOOB MOYBEHHOW KWUCIOTHOCTM WMEET HauMEHbLUee 3HayeHue: MNoTeHumarnbHas,
aKkTyanbHas, rmaponuMTnyeckas.

9. MNepeuncnute n oboCHyNTE (hakTopbl, KOTOPbLIE BNMAIOT HA NOBEAEHUE TAXENbIX MeTansnos B MOYBax.

10. KoHueHTpaunss guokcupa cepbl B Bo3gyxe npu Temnepatype 293 K u 6apometpudeckom pasnenum 101,3
klMa coctaensaet 0,005 monb/m3. Beipasntb ee B Mr/m3, Ia, MOMbHbIX JONSAX.

11. Onpegenutb cpegHee BpeMsi npebbiBaHMs napoB BOAbl B atMocdepe, €crnv B HeM Haxoautcs
opueHTupoBoyHo 12,9*1012 M3 BOoAbl B Napoobpa3HOM COCTOSHMM, @ Ha MOBEPXHOCTb CyLUM U OKeaHa BbiNagaeT B
Bnae atmMmocdepHbIx ocagkoB B cpeaHeM 5571012 m3 Boab! B rof,.

12. Paccuutanite xectkocTb Boabl. KoHueHTpauum wnoHoB Ca2+ n Mg2+ B Boge 4,15 u 1,70 maks/am3
COOTBETCTBEHHO.

13. Paccuutainte Teopetndyeckoe XIK Boabl, cogepallen YKCYCHYH KUCMOTY B KOHUeHTpauun 120 mr/gm3 .

14. OnTnyeckasa NNOTHOCTb CTaHAapTHoro pactBopa ¢ uBeTHocTbto 800 [MKLW coctaensier 0,11; onTnyeckas
NNOTHOCTb 4YMcTon Boabl paBHa 0. OnTuyeckas NMAOTHOCTb NPUPOAHON BOAbl, pa3baBneHHonm B 3 pasa, pasHo 0,075.
PaccuuTainTte LBETHOCTb NCXO4HOW NPUPOAHON BOAbI.

15. Monaras koadpUUMEHTBI AKTUBHOCTU MOHOB H+ n OH- paBHbeiMu 1, a cymmy pH+pOH=14, onpegenute
KOHUeHTpauun noHos [H+] n [OH-] B npobax Bogpl npu pH=8,3.

16. YT0 npepctaBnsana 6bl cobon Boga npu t=+25 OC n p=1,013*105 MNa ecnu 6bl BOAOPOAHbLIE CBA3N B HEW
oTcyTCTBOBaANM?

17. Yemy paBHa XECTKOCTb BOAbl (B Mr-ake/AM3), cogepxallen noHbl Ca2+ B KoHueHTpaumu 80,4 mr/am3 wu
MoHbl Mg2+ B KOHUEHTpauuun 22,3 mr/am3?

18. Llenecoobpa3sHa nu 6Guonormyeckas ouvuctka CcTovHoW Bodbl, ecnu XIMK =720 mrO2/gm3, a BIK =50
mrO2/gm3?

19. Paccuntante Teopetnyeckoe XIK Bogbl, copepxawen 280 ™Mr/am3 oOpraHM4ecKMx BeLLECTB.
OnemMeHTapHbIN COCTaB CMecu opraHuveckumx Bellects criegytowmin: C - 60 %, O - 32%, H - 8%.

20. Onpepgenute, Kk KakoMy knaccy no knaccudpumkauum O.A.AnékmHa OTHOCUTCA BOAa, coAepXalwas aHWOHbI
[HCO3-], [SO42-] n [CI-] B KOHUEHTpauusx 4,26, 2,33 n 0,40 mr/gM3 COOTBETCTBEHHO?

21. OnpepgennTe, K Kakow rpynne OTHOCUTCHA BoAa, codepxkawasa katnoHbl [Ca2+], [Mg2+], [Na+] n [K+] -] B
KoHUeHTpaumsax 3,79 3,25, 4,43 n 0,36 mr/gm3 COOTBETCTBEHHO?

22. Yto xapakTepusyeT TakoW Mokas3aTenb BoOAbl, Kak yAenbHas 3nekTpornpoBogHocTb? Kak cooTHocuTes
3NEKTPONPOBOAHOCTbL NPECHON N MOPCKOW BOAbI?

23. Kakon meton otbopa u3 nepeyncrieHHbIX MCNOMb3yeTcs Mpu OTOope aspo3onien u3 Bosgyxa: agcopbuus,
abcopbuus, unbTpoBaHue, xemocopbums. ObocHymnTe.

24. MNosAcHUTe, KakoW BMA aHanMTU4ecKoro unbTpa UCMNoMb3yeTcs Npu onpedeneHuyM BeCOBOW KOHLEeHTpauuu
NblIM B aTtMOCEPHOM BO3AyXxe; AN NPOBEeAEHUA XMMWUYECKOro aHanmsa aspoAMCrnepCHbIX MpuMecen. paclumdpymnte
nx HasBaHusi. KakoBa CKOpOCTb UccregyemMoro Bosgyxa?

25. lNMepeyvncnute 13 Kaknx CTagui COCTOUT aHanNUTUYECKUI KOHTPOMb KayecTBa aTMocepHOro Bosgyxa?



6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»
O6yyvaroLmncsa OomkeH BbINONHWUTL BCe NnabopaTtopHble paboThl, a Takke caatb U 3alUMTUTL MO HUM OTYETHI.
6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

B 6uneTte Tpu Bonpoca: ABa TEOPETUYECKUX U OOUH — NpaKTUYEecKoe 3adaHue.

Ha nogrotoBky gaetcs He 6onee 45 MUHYT.

lMocne aTOro CTyOQeHT OTBe4yaeT MnpenogaBaTenio Ha BONpocbl Guneta WM npeacTaBnseT  BbINOSIHEHHOE
npakTnyeckoe 3agaHue.

MpenogaBaTenb, ANst YTOYHEHUA MyOUHbI OBMafeHWs Matepuanom, BrpaBe 3adaTb OOMOMHUTENbHbLIA BOMPOC
no NpoNAEHHOMY 3a CEMECTP KypcCy.

7. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE OAUCLUUNITINHDbI
7.1 YuyebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Non nspnaHus | Ccbinka

7.1.1 OcHoBHas y4ye6GHas nurtepaTtypa
Koxyxapb, T. A. "eoskonormyeckun Tomck: TomcKui https://www.iprbooks

MOHUTOPWHT rocyaapCTBEHHbIN hop.ru/123739.html

apXUTEKTYPHO- 2021
CTPOUTENBHbIN
yHuBepcuteT, 36C ACB
CTyneHok, A. ., |Feoxumus OoKpy>atoLLen Mocksa: Al MNMu Ap 2025 https://www.iprbooks
CrypeHok, I, A. cpeabl. B 3 vactax. Y. 1 Meaua hop.ru/154348.htmi
CtypeHok, A I.,|Feoxumms OKpY>KatoLLEen Mockea: Ain Mu Ap 2025 https://www.iprbooks
CrygeHok, I, A. cpegbl. B 3 vactax. 4. 2 Megua hop.ru/154349.htmi
CtypeHok,  A. I., |Feoxumusa oKpyXxatoLen Mocksa: Ain M Ap 2025 https://www.iprbooks
CryneHok, I'. A. cpeabl. B 3 vactax. Y. 3 Meava hop.ru/154350.html
7.1.2 JononHuTenbHasa y4ebHaa nutepartypa
AwnxmmHa, T. A., | Okonorm4eckmii MOHUTOPUHT http://www.iprbooksh
KaHTop, r. A, op.ru/110087.html
Bacunbesa, A. H.,
TUMOHIOK, B. M.,
Konpakoma, Jl. B,
CwuTskos, A. C.,
Kon4yaHos, B. n.,
Sgﬁgiﬁ:” E ﬂ Mocksa: Akagemundecknin 2020
Hockosa, T. C, fpoexT
BopoHuHa, r. A,
Ucynos, B. M.,
AnanbiknHa, H. M.,
CHOTKUH, B. M.,
XpaHos, H. B.,
WtnHa, 3. A,
AwmnxmuHon, T. A.
ApedbeBa, O. A, |lNpobnemsl 3arpasHeHus | Caparos: CapaToBcKuit http://www.iprbooksh
MonutaeBa, H. A.,|aTmocdepbl. rocyaapcTBEeHHbIN op.ru/108699.html
PsaboBa, O. B., | Qkonornyecknin  MOHUTOPUHT TEXHUYECKUI
Akosnesa, E. B.,|un HOPMbI BO34eNCcTBuA YHUBEPCUTET UMEHMN 2020
TutopeHko, O. B. oTpacnen NPoOMbILLIIEHHOCTHU KO.A. larapuna, 36C
ACB

JlatbiweHko, K. I1. OKOMorM4ecknii MOHUTOPUHT. Caparos: Bysosckoe 2019 http://www.iprbooksh

YacTtb 2 obpasoBaHuie op.ru/79696.html
JlatbiweHko, K. . OKOMOrMYECKUN MOHUTOPUHT. Capartos: Bysosckoe 2019 http://www.iprbooksh

YacTb 1 obpasoBaHvie 0p.ru/79695.html




A.B. Osrvnesa [ n gp.] | XumMua okpyxatowen cpegpl M-Bo obpasoBaHus n http://nizrp.narod.ru/
[TekcT]: y4ebHo- Hayku PO, BLUT3 2017 metod/kafoxrokrsr/2
MeToanveckoe nocobue cneryntpg. - Ce.: 018 02_15 _01.pdf

BWTS CMerynTa

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

1. OnexTpoHHbIN aTnac «Okpyxarowasa cpefa v 3400poBbe HaceneHus Pocccuuy» [AnekTpoHHbii pecypc]. URL:
www.sci.aha.ru

2. Cant, NOCBALWEHHbIA n300peTaTenbCKMM 3adayaMm M MeToaMm KX peLleHus, B TOM 4yucrne u B obnactu
nccnegoBaHUs 1 OXpaHbl OKpyXKatowen cpeabl [OnekTpoHHbI pecypc]. URL: www.metodolog.ru

3. OHnaviH sHumknoneaunsa [OnekTpoHHbin pecypc]. URL: www.krugosvet.ru

4. OneKkTpoHHO-6MbnuoTeyvHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

5. OnekTpoHHas 6ubnuoteka BLUTS CIb INYMTO [OnektpoHHbii pecypc]. URL: http://nizrp.narod.ru

6. OnekTpoHHO-6MbnnoTeyHas cuctema «Anbyke» [AnekTpoHHbIn pecypc]. URL: hitps://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne maTtepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHMA 06pa3oBaTeNbHOro
npouecca no gUucumunivHe

Ayautopus OcHalleHune

JlabopaTopHbIi  cTeHA - wucnblTaHue 6GapboTtaxHoro abcopbepa, nabopaTopHbIn CTeH -
B-007 ucnbiTaHne HacagovHoro abcopbepa, nabopaTopHbIN CTEHA - WCMbITaHWE MbineynaBnMBaloLLen
YCTaHOBKM, NabopaTopHbLIN CTEHA - KOHTPOSb HopmaTtmeos MB

CnektpocotomeTp, pH-mMeTp, poTauMOHHBIA annapart, CyLWWIbHbIA LKad), SMEeKTPOnnmTKa,

B-009 BbITSDKHOW LWKady, MyenbHas neyb, AUCTUNNATOP
MynbTumeaunHoe obopyaoBaHue, cneumannanpoBaHHas mebenb, Aocka
JlekunoHHas ¥ A pyA 4 P A
ayautopus

MynbTMeaniiHoe ob6opyaoBaHUE, KOMMbIOTEPHAs! TEXHUKA C BO3MOXHOCTbIO MOAKIOMEHUS K
KomnbloTepHbI knacc |ceTn  «/HTepHeT» ©n  obecneveHnem [oCTyna B ONIEKTPOHHYIO  MHAOPMALMOHHO-
obpa3soBaTernbHyto cpeny

KomnbloTepHas TEXHWKA C BO3MOXHOCTbIO MOAKMOYEeHUs K ceTn «MHTepHeT» n obecnevyeHnem
A-100 A0CTyna B 3M1EKTPOHHYI0 MHPOPMaLIMOHHO-06pa3oBaTenbHY0 cpeay.




